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FORE W ORD

Dur ing the las t decade
,
there has been much in terest man i fested in regard

to p lants injur ious to l ive stock. Numerous con tr ibution s have been made along
thi s l ine, notably by D r . Chesnut, former ly o f the Un ited States Depar tmen t of
Agr i cu l ture, Dr s . True and Wilcox and their co - worker s also o f Washington,
Dr . Schaff ner o f the Ohio State Un iver s i ty

,
D r . Jones o f the Vermon t Agr i

cu ltural E xper imen t Stat ion
,
D r . Kennedy o f the Nevada E xper imen t Stat ion ,

D r . Nelson o f th e Wyom ing Stat ion ,
D r . Nelson o f Washington

, and D rs .

Peter s and Bes sey o f Nebraska. O ther s tat ion botan ists have also con tr ibuted
to the same l ine o f work . Much o f the l i teratu re i s scattered, however , hence
an effor t has been made to br ing together in the fo llowing pages t he results
obtained .

Much in format ion on th is l ine o f invest igat ion has also been obtained f rom
su ch works as M i l lspaugh

’

s Medic inal P lan ts o f Nort h Amer ica, D r . John son’

s

Manual o f the Medical Botany o f Nor th Am er i ca, Lloyd
’

s D rugs and Med icines of

Nor th Amer ica, Wins low
’

s Veter inary Mater ia Medica and Therapeu t ics, Sayre
’

s

Organ i c Mater ia Medica and Pharmacognosy, Fl ii ckiger and Hanbury’s Phar
macog raph ia, Green i sh

’

s Mater ia M edica,
'

E ll ingwood
’

s Mater ia Medica, Thera

peu t ics and Pharmacognosy, P ereira
’

s Mater ia Medica, Luer ssen
’

s and Czapek
’

s

publ icat ion s and many other s which give detai ls in regar d to the effects of

po isonous p lan ts .

Many per son s may obj ect to the great number o f p lan ts which are here
regarded as po isonous or descr ibed as such in this work . I have p laced the

broadest in terp retat ion on the subj ect and have, therefore, included all p lan ts
that are inj ur ious al though many o f these are not known to p roduce po isons,
some even being mos t u sefu l econom ic p lan ts and yet inj ur iou s to some peop le.

I t has been thought bes t to ar range the manual so as to cons ider the

p lants in the same order as that given in E n
‘

gler and P ran t l
’

s D ie P f lanzen
fam i l ien .

Th e Schizomycetes were con tr ibu ted by my col league, D r . R E . Buchanan ,

who has also favored me in many other ways .

Th e par ts con cern ing the blue—gr een algae and algae
,
taking up the higher

algae and their relat ion to the water s l imes are given in their sequence under
the Schizophyceae and E uphyceae.

The E umycetes or true fungi are cons idered chiefly f rom th e pathogen i c
standpoint ; while other fungi are refer r ed to and br iefly con s idered under
their respect ive groups . I n regard to the higher fungi , such as the toads tools,
much valuable in format ion may be obtained f rom the wo rks o f D r . Far low,

P rof . Peck and P ro f . Atkinson .

The so - cal led B lastomycetic f ungi have been ar ranged under the gr oup of

the imper fectly known forms . There are also br ief character izat ion s o f other
groups o f the cryp togams such as l ichens, mosses, f erns and their al l ies .
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The flower ing p lants or Spermatophyta are descr ibed mo re ful ly than the

p revious groups, and under th e var ious order s and subdivi s ion s we have also
added notes on econom ic and medicinal p lan ts . Those who des ir e fuller in
format ion in regard to other Am er ican species o f th e di ff eren t order s descr ibed
shou ld con su l t th e latest edit ions o f Gray’s or B r i tton ’

s Manuals, in which the

descr ip t ions are fu l l and comp lete. Of cou r se
,

on e canno t expect to add

much to the excel len t descr ip t ion s given in these tr eat i ses .

I have f reely made u se o f publ ished l iteratu r e in th e sys tematic por tion s a s

wel l as in th e mor e techn ical matter per tain ing to po ison s , and I w i sh to acknow l

edge my as s is tan ce f rom these sources .

I n order that the species named may be more r eadily r ecogn i zed , a large
number have been figured .

I n addit ion to the descr ip t ive par t o f th e work ther e has been added a

chapter on th e act ive p r incip les o f p lan ts , by my co l league, Pr o f . A . A

B ennet t. I am also greatly indebted to » M i ss Har r iette S . Kel logg wh o has

carefu l ly read th e manuscr ip t and ass is ted m e in other ways bes ides p r epar ing
the bib l iography . To Dr . Trelease o f the M is sou r i Botan ica l Gar den , I am

indebted for the u se o f a number o f books on th e subj ect . M iss Char lotte M .

King, M i ss Ada Hayden , M r . W . S. Dudgeon
,
and my daughter , Lo is, have

made draw ings especial ly for th i s work . O ther i llu st rat ion s are taken f rom

special works, due credit being given in each case.

I am indebted for the use o f cuts to th e fo l lowing per sons : D r . C. F. Cu r t is s
o f the Iowa Agr icultu ra l E xper imen t Stat ion ,

D r . B . D . Hals ted o f the New

Jer sey Agr icultu ral E xper imen t Stat ion, P ro f s . S B . Gr een and Washbu rn of

the M innesota Stat ion and P ro f . A . D . Selby o f th e Ohio Stat ion , and to the

Un i ted States Depar tmen t o f Agr iculture. Some have been reproduced f rom
Bai l lon’

s Di et , and f rom B en tham ’

s Handbook o f B r it ish P lan ts . I have
endeavored in each case to give credit fo r the draw ing or cut .

I am indebted to D r s . R. R. Dykstra and C. H . Stange, Pr o f s . L. G. Michael ,
C. V. Gregory and A . A . Benn ett for proo f r eading and to D r . W . H . Stuhr for
some mat ter in Par t I .

The work does not pr etend to be comp lete ; we hope, however , that i t may
prove useful to the Veter inar ian ,

Phys ician and Layman.

Ames
,
Iowa, June 1 , 1909.
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CHAPTER I

POISONS AND STATISTICS ON POISONS

A po ison has been defined as Any subs tance that, when taken in to the

system acts in a nox ious manner by m ean s not mechan ical
,
tending to cause

death or ser ious detr imen t to health .

”

Kober t and other phys ician s define a po i son as
“
A non - organ ized body,

e i ther organ ic or inorgan ic
,
which under cer tain condit ions , aff ects temporar i ly

or permanen tly one or more organs o f the body, when in a state o f heal th
or in a heal thy condition .

”
Such po isons may develop in the body or may come

f rom withou t . Some subs tances act inj ur iou s ly in a mechan ical way, that i s,
they may set up disturbances by ir r i tat ing some par ts o f the body . O ther sub

s tances
,
while poisonous to one who i s i l l, may be ent irely harmless to per son s

o r an imals in a state o f heal th .

Kober t also defines po i sons f rom a pharmacological s tandpo in t as
“
All

pharmacological agen ts w h ich, in a given case, do not act beneficial ly but in
ju r iou sly.

”

Tox icology i s the science o f po ison s, the word being der ived f rom the

ancien t word tox, mean ing bow, or ar row, probably f rom th e ancien t u se

o f the ar row to ki ll .
I n tracing the app l icat ion o f the wor d tox ;

” “
ar row,

_

to i ts later app l i

cat ion , po ison ,
B lyth says : “

P er chance th e savage found that weapons so i led
w th the blood o f former vict im s made wounds fatal ; f rom this observat ion ,

the next s tep natu ra lly wou ld be that o f exper imen t, - the ar row or spear

would be s teeped in al l manner o f o ff en s ive pas tes , and smeared with the

vegetable j u ices o f those p lan ts which were deemed noxious ; and as the ef

feets were myster iou s they wou ld be ascr ibed to the supernatural power s , and
covered with a vei l o f super s t i t ion .

”

The di ff er en t tr ibes o f Indians in South Amer ica have f rom ear ly days
been skil fu l in p repar ing ar row po i son s, the major i ty o f which con tain s trych
n in in som e form . The fo l lowing p lan ts have, at var ious t imes, furn ished

poison s for arrow tips , not on ly in South Amer ica, bu t also in other coun tr ies :
S trychnos toxifera (Strychn ine) , perhap s the mo st genera lly used o f any ;

An tiar is toxicar ia, an arr ow po ison o f Java, Born eo, and Nor th A f r ica ; var iou s
Leg uminosae, as E rythr oph loeum in Ango la

, Sier ra Leone, and Seychel les, a

d iff eren t species being u sed in each p lace; P i thecolobium, Afzelia, and D err is

elliptica o f Borneo ; o f th e Men ispermaceae, two species o f Abu ta are used .

P erhap s in th is connect ion
,
i t would not be ou t o f p lace to m en t ion several

fish -

po i son s, many o f which ar e also legumes . Of th is order ar e A lbi dizzia,

Afzelia, B anh im
’

a
, E n ter olobium, Leucaxena, M i llet ia, P isci dia, Acacia, Abrus

pr eca tor ius , Cli tor ia, M andelia,
D err is , Lonchocarpus , and Tephr os ia. I n pre

par ing th e las t named
, th e leaves are cru shed and m ixed with qu ickl im e before

u sing. Among the M en ispermaceae are the Indian Ber ry
,
F ish - ber ry or Levan t

Nu t (Anami r ta panicu lata ) o f the E ast Indies which con tain s p icrotoxin ; and
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P achyg one ova ta
,
used also by the M alays to po ison crocodi les . Of the

Rhamnaceae, Kraemer men t ions Tapu ra, Gouam
'

a, and Z izyphus . Among the

T i liaceae, Kraemer, also men t ion s species o f Gr ew ia which are u sed as fish

po isons . Th e same author i ty adds spec ies o f B ar r ing ton ia o f th e order Lecy
thid iaceae and Lapor tea Stimu lants o f th e Ur ticaceae to the above l is t .

ANCIE NT USE OF POISONS

I n h is work on Po isons : the ir E ff ects and Detect ion , B lyth w r i tes an

excel len t accoun t o f their his tory f rom which a few o f the fo l low ing more im

por tan t data have been taken for the pr esen t wor le
Their ear ly history i s invo lved in myth . Hecate was said to have been

the discoverer o f po i sonous herbs and her knowledge passed in turn to M edea .

The E gyp t ian kings , Menes and Attal us Ph i lom ete r , no t on ly had a kn owledge
o f p lan ts but the latter was also fam i l iar w i th the uses o f such p lants as

hyoscyamus, acon ite, con ium, and other s o f s im i lar char acter . He exper imented
with po isons and compounded medic ines. The E gyp t ians knew p rus s ic ac id,
which was extracted f rom the peach and by means o f wh ich those who re

vealed rel igious secrets were put to death . The ancien t Roman s also must have
been fam i l iar with th is poison ,

s ince a Roman kn ight once took po ison and

f el l dead immediately at th e feet o f Samolus . The anc ien t Greeks knew about

po ison s and i t was not cons idered a d ishonorab le th ing to comm i t su ic ide.

N icander of Co lophon (2044 38 B . C. ) wrote two treat ises on poisons, in
one o f which h e descr ibed the eff ect o f snake venom ; in the o ther

,
henbane,

acon i te, con ium , and fungi
,
were discussed . As an t idotes for po ison ing f rom

any o f these substances , he recommended such r emedies as lukewarm o-i l, in

o rder to exci te vom i t ing.

D ioscor ides (40—90 A . D . ) div ided po isons in to ( 1 ) An imal po isons, as

can thar ides , poisonous snakes
,
the b lood o f an ox (probab ly putr id ) ; (2) Po i

sons f rom p lan ts, as op ium, hyoscyamus, con ium , aconi te ( the latter com ing
f rom Akron in Heraclea) , and colch icum ; (3 ) M ineral po isons l ike arsen i c
and mercury (Cinnabar ) .

P l iny ment ions that the Gauls d ipped thei r ar rows in a preparat ion of

veratrum .

To ff ana o f Nap les so ld under the name o f Acquetta d i Napo l i a solut ion
o f ar sen ious acid, by which, i t i s said

,
605 person s were po i soned, among them

the popes , P ius I I I and Clement X IV.

Po i son ing was mu ch pr act iced in India for the purpose o f r evenge, robbery
and suicide, every l i ttle quar r el being l iable to end in as sass inat ion o f one o f

th e par t ies . Such po isons as ar sen ic, acon ite, op ium , and extracts der ived f rom

p lan ts o f the So lanum fam i ly
,
were also used in India to destroy cattle. I t i s

said that gips ies used P hycomyces n i tens , hav ing knowledge o f i ts p roper t ies
f rom the same coun try. The spores Of the fungu s were adm in is ter ed in warm
water and death , accompan ied w ith al l the symp toms o f tuberculos is, fo l lowed
i n a f ew weeks . The Hebrews seem to have been fam i l iar with cer tain po isons,
a s arsen ic, acon i te and, po ss ib ly, ergot .

The deaths o f Socrates
,
Demosthenes, Hann ibal, and Cleopatra, were due

’

t o the adm in i strat ion o f poison s .

I n the ear ly par t o f the Chr is tian era, there wer e many profess ional po ison
e r s and their bus iness flour ished, kings , emperor s , popes , and member s o f the

n obi l i ty being among their vict ims . There were two great cr im inal schools
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in Ven ice between the ten th and Seven teen th cen tur ies, the governmen t secr etly
r ecogn i z ing the operations o f these cr im inals and paying a Sum o f money for the
execu t ion o f p r isoner s o f note. However , these eff or ts were not o f ten succes s
fu l . J . Bap ti sa Por ta, in the s ixteen th centu ry, w ro te under the t i tle of

Natural Magic, a work devoted par t ly to cookery and partly to po isons and

how to u se them .

The ear ly methods o f detecting the pr esence o f po i son s were crude ; the
surroundings were always no ted ; the suspected po ison was generally adm in
i stered to an an imal and, i f i t d ied, po ison was Sure to be diagnosed without
fur ther inves t igat ion

,
s ince the ear ly church forbade pos tmor tem exam inat ion .

Later , however , doctors were perm i tted to dis sect and thu s become fami l iar w ith

pathological changes .

TH E RISE OF CHE MI STRY AND POISONS

At the close o f the eighteen th and the beginn ing of th e n ineteen th cen

tu r ies, chem istry had advanced suffi cien tly to tes t for ar sen ic and the more

impor tan t m ineral po ison s . Scheele d iscovered prus s i c ac id ; other chem ists , as
B er tho l let, Lavoi s ier, and Stah l, added to the chem ical knowledge o f poisons
The father o f moder n tox ico logy, however, was Bonaven tu ra Orfila, whose
work was publ ished in 18 14. Derosne discovered the alkalo ids o f narcot in
and morphin in 181 8. P el let ier and Cavan tou discovered s tr ychn in in 1 8 18.

Giesecke discovered con i ine in 1827, and Geiger and Hes se s eparated atrop in
and hyoscyam in in 1 833 .

The modern aspect o f the subj ect began with treat ises on po ison s by such
worker s as Vogel 1 and Richard Mead,2 and w r i tings on th e subj ect o f chem istry
through the works o f Stahl , Scheele, B er thol let , P r ies tly and Lavo is ier . Bot

ani s ts,too , at this t ime began to be greatly interes ted in a s tudy o f po isonous

p lan ts . Thus we have the work o f Bul liard 3 and the work o f Gmel in .

4 The

work o f Bull iard di scusses a large number o f po isonou s p lan ts w ith excel len t i l
lustrat ions, and Gmel in treats qu ite fully o f the then known po isonous p lan ts
o f E urope.

The works o f Gmel in
,
Bull iard and P lenck 5

on Toxico logy, and Buchner
’

s

Toxico logy 6 were f requen tly quoted by th e o lder wr i ter s . The gr eates t o f the
o lder wr i ter s , however , was Or fi la 7 whose great wo rk on toxicology became the

r ecogn i zed author i ty on toxico logy . Thi s work was fir s t publ ished in 1 8 14, and

passed through many edit ion s . Orfila conducted actual exper imen ts w ith di ffer

en t plants . Th is work o f Orfila was also tran s lated into di ff eren t languages,8

O r fi la was preceded by Fodere.

9 Abou t that per iod other tox icologies were

publ ished in France and Germany, such as those o f Sobernheim and Simon ,

1 0

1 Th e Usefu lness of Natu ral Ph i losophy. 1 654.

2 Mechan ica l Theory of Po ison s .

3 H i st or ic des p lantes venen eu ses et su spectes de la France. Par is 1 784. FOI IO X , 1 77

p . , 72 tab. COL— E d . I I : Par is 1 798 .

4 Abhandlu ng von den gi f t igen Gewachsen . U lm . 1 775. A l leg em ein e Gesch ichte der

Pflanzeng i f t e. Nu rnberg 1 777 .

5 Toxicolg ia , seu doctr ina de ven en i s et an t idot i s . Vienn ae, Graeffer . 1 785 , 338 p .

6 Toxico logie . Nu rn berg. 1 827.

7 Tr aite des poison s , ou Toxico logie gen era le . Par is , 1 8 1 3 . E d . I I I , ih . 1 826. Orfila

and Bonaven tu ra. Trait e des Po ison s ou Toxico logie Gen er ale . Par is , 1 8 1 4 . ( E d . 5 ) 1 852.

8 T
’

ox icologie. Seeman n Kar ls . 2 Vo ls . Ber l in 1 829 - 1 83 1 .

9 Nedec leg . E d . 2 .

2 d E
O

d

HandbUCh der p rakt ischen Toxico logie . B er l in ,
1 83 8 . Toxicologi e . Nu r nberg, 1 827,

n
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Taylor ,4 Ho ffman,

5 Th . Hu semann A . Hu semann ,

6
von F ragg,7 and Opwyrda

Rebu teau ,
8 Selm i ,9 Bohm and von Boeck, 1 0 D rag endor ff , I I Falck, 1 2 and mo re

r ecen t works by Joshua Nunn ,

1 3 Smi th , 1 4 Hu tyra and Marck, 1 5 to say noth ing
o f th e r ecen t con tr ibut ion s occu r r ing in th e Am er ican Veter inary Review , th e

Jou rna l o f the Chem ical Society, Amer ican Journal o f Ph armacy
,
bes ides treat

i ses in many chem ical and pharma ceutical jour nals .

The modern wo rk o f B lyth, though a somewhat exhau st ive treat ise on the

subj ect o f po isons , i s not comprehen s ive so far as a large number o f th e po ison
ou r p lan ts are concerned . Many popular tr eatises on th e subj ect o f po isonou s
p lan ts have appeared in near ly every E uropean language bo th in ancien t and mod

e rn t imes , bu t perhaps no one has con tr ibu ted more to th e subj ect o f po i son s
than Kober t , wh o h as publ i shed Several t reat i ses , and one o f h i s wo rks “

P ract ical
Toxico logy for Phys ician s and Studen ts” was trans lated in to E ngl ish by Dr .

Fr iedbu rg. Such m en as D r . M . Gr esho ff o f Haar lem , publi shed a number o f ex

tended treat ises ou the subj ect “
Po i son s , especial ly Hydrocyan ic Aci ds and

Sapon in s , in P lan ts . H i s monograph on fish po i sons and subsequen t mono

graphs two and th ree, r eal ly su rvey mos t o f the po i sonou s p lan ts o f the wo r ld.
Nor shou ld we om i t to men t ion the many treatises by P ro f . Power o f Wel l
come labo ratory and h i s s tuden ts who have invest igated a large number o f po i

sonou s p lan ts or the work o f P ro f . Maiden o f New Sou th Wales , or o f Cornevin

o f France.

RATZEBURG ON POISONOUS PLANTS .

B etween 1834 and 1 838 there appeared the fi rs t par t o f the wo rk o f B randt
and Ratzeburg on Phanerogamous po i sonous p lan ts o f Germany, and in the year
1838 in the same work th e po isonou s Cryp togams by Phoebu s . Th is l ike o ther
wor ks o f the t ime con tained numerous fine co lored p lates. Th is work per tain ing
to th e flower ing p lan ts , l ists the fol low ing plants o f Germany as po isonou s .

Darnel (Lolium temu len tum ) Jun iper us Sabina , Yew (Taxus bacca ta) Arum

macu latunz
,
Co lclzicum au tumna le, F r i ti llar ia imper ialis , Narciss us pseudonar ,

s issus , P ar is quadr if olia, Vera trum album
,
Acon i te (Acon i tum An th em , A

Lycoctonum ,
A . Cammar um,

A . a ltigalea tum,
A. var iable) Anemone nemorosa,

Ca ltha palus tr i s , H el leborus n ig er, H . foetidus , H . vir idis , P u lsa ti l la vu lg ar is ,

Cr ow foo t (Ranuncu lus s celera tus , R. acr is , R. a lpes tr is , R. r epens, R. bu lbosus , R.

f lammu la
,
R. Thom ) , P apa-ver s omn if er um

'

, E uphorbia palus tr is , E . Cypar is

s ias , Rhus Toxicodendron ,
Aethusa Cynapium, Cicu ta vi rosa

, Con ium macu latum,

Coroni l la Dar ia, Oenan the fis tu losa, S ium la tifol ium, Ledum palus tre, Cyclamen

europaeum,
Daphne M ezer eum,

Ner ium,
Oleand er

,
Cynanchum,

Vincetoxicum,

A tropa B el ladonna, D a tum S tramon ium
,
Hyos cyamus n ig er, M andrag ora verna

Iis
, Scopol ina a tr opo i des , So lanum n ig r um,

D ig i ta lis pu rpu rea, Gra tio la off z
'

cina

4 Pr incip les an d Practice o f Med ica l Ju r isp r udence. 3 vo ls . London , 1 873 .

5 Ho ffman n ,
Lehrbuch der ger ichtl ichen M ed icin . 5 th ed . W ien ,

1 890- 9 1 .

6 Hu sem ann 81 H u s em ann ,
Han dbuch der Toxicologie. Ber l in , 1 862 .

7 Leerboek voor p ract i sche g i f t lee r . I n Swee Thei len . Utrecht , 1 87 1

8 E l emen s de Toxico logie e t de M edec in e Lega le, app l iqu ees a
’

l E mpOI Sonn emen t . Par is ,
1 873 . 2u d ed . by E d . B ou rgoi n g , Par is , 1 888 .

9 Stu d i d i Tos s icolog io Ch im ica . Bo logn a, 1 87 1 .

1 0 BOhm an d von Boeck . Handbuch der I n toxicat ionen . (B d . 1 5 of t he German ed i t iom

of Z iem s sen
’

s Cyclopaed ia ) .

1 1 D ie g er ich t l ichchem i sche E rm itte lung von Gif ten in Nah ru ngsm itteln , Lu f tgem ischen ,

Spe iser esten , Korper t h ei len ,
etc . St . Pet er sbu rg, 1 868 . 3 rd ed . Gottingen , 1 888 .

1 2 D ie Kl in i sch t ig en I n toxicat ionen (Handbuch der spec. Pathologie u . Therap ie r ed . VOD ’
.

R. Virchow, E d . E r langen , 1 854.

1 3 Veter inary Toxico logy. Wm . R. Jenk in s 8: Co . , N . Y. , 1 90 1 , 1 907 .

1 4 A Man ua l o f Veter inary Hygien e . 5 th ed . Wm . R. Jenkin s Co N . Y. , 1 03 5
1 5 Speciel le Pathologie and Therap ie der Hausth iere.
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lis
,
and Lactuca virosa. Many po i sonous fungi are enumerated in the second

par t .
It i s interes ting here to note their class ificat ions o f po isons . Sobernheim

class ifies the po i son s into, A . vegetable po ison s , B . nervous po ison s , C. blood

po ison s . Orfila clas ifies po ison s in to f ou r Classes , ( 1 ) i r r i tan t, acr id, cor ros ive,
(2) narcot ic, (3 ) nar cot ic acr id , (4) sep tic po isons . I n 1834 B randt and Ratze
burg clas s ified po i sons as to their or igin in to ( 1 ) m ineral, (2) p lan t , (3 ) an imal .
B randt and Ratzeberg in their treatise on p lan t po ison s make three divis ion s ( l )
narcot ic ( s tupefying) , (2) acr id ( inflammatory ) , (3 ) nar cot i c ( inflammatory ) .

They use the clas s ificat ion o f B uchner which i s as fol lows ( 1 ) nar cot ic
,
a

HCN P runus,b, vo lat i le narcot ic, Lol ium , c, narcot ic alkalo idal , P oppy ; (2)
acr id narcot ic, Cicu ta, Con ium ,

Ruta, D igi tal is ; (3 ) ir r i tan t nar cot ic, a, Acon i te,
O leander , Rhu s, Smar tweed, b, more vo lat i le, hot acr id, D ir ca, P epper : (4)
acr id, a,

drast ic res in s, B ryon ia, Hyper icum ,
Mel ia, b, drast ic color ing matter ,

Abrus, Spar t ium ,
Pokeweed, c, emetic alka lo ids , Ir is , Co lch icum, Narci ssus , d,

unknown po i sons, Agar icus , Boletus , Phal lus, Lycoperdon . Fodere divided

po i sons in to sept ic, narcotic
,
narcoacr id, acr id, i r r itan t and astr ingent .

STATISTICS or POISON ING .

The use o f poison s for cr im inal purposes, al though not near ly so exten s ive
at th e p resen t t ime as dur ing the m iddle ages , s t i l l p lays an impor tan t par t in
cr im inal law . The fo l lowing s tat ist ics aff ord some indicat ion o f the u se o f

po isons for suicidal and hom icidal purpo ses .

According to the last census o f the Un ited States, th e number o f per son s

repor ted as po isoned was as fol lows
By Active
Po isons By Gas

1

950
1 71 5
2 167
1 306‘

1 276

Inten t ional cases o f po i son ing in l ive s tock are not near ly so f requent as are

those in the human fam i ly, although ther e are many cases o f the f ormer on rec

ord . Po ison ing o f l ive s tock i s gener al ly acc iden tal, caused by consum ing p lan ts
that are po i sonou s . Large losses occur annual ly in this way . I n 1900 P ro f . Ches
nu t and D r . Wilcox invest igated the condition s in Montana relat ive to th is subj ect
and published the fol lowing stat i s t ics resulting f rom their studies . They state
that probab ly not more than one four th o f the actual cases occurr ing came

under their ob servat ion .

1 These number s inclu de deaths du r ing, or as a resu lt of conflag ra t ions . The annual
average was 1 4 1 2 f i°om act ive poison s an d 1 365 f rom g as .

From 1 900- 1 904, t he number o f
deaths by p 0 1 son averaged per
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Poison ing cases among cattle, hor ses, and sheep in M on tana observed dur
ing the season o f 1 900

Zygadenus venenosus
Zygadenus elegans 6 2

Lup ine
Delphin ium bicOlor 2

D elphin ium glaucum . 56

Ci cu ta occ iden tal i s 105 80 36 30

Loco weeds 3550 700 3

Near ly every veter inar ian has f requen t cal ls to attend cases o f po ison ing
f rom obscure causes . These can o f ten be traced to p lan ts that occur in the

pastu re or f eed lot .

Acciden tal cases o f po ison ing f rom such w i ld p lan ts as j 1m son weed and

o ther s are f requen t in the Un i ted States
,
several cases occur r ing annua l ly f rom

cowbane in Iowa. Stat ist ics in regard to such cases are, however , difli cul t to
obtain .

H . W . Cattel l, as sen ior coroner phys ic ian in Phi ladelph ia, per formed 799
postmor tems, in 1 55 o f which , death was due to po ison ing. The po i sons used
were l is ted as fo l lows : acon i te, 1 ; ammon ia, 1 ; ar sen ic, 5 ; car bo l i c ac id , 10 ;
chloro form , 1 ; creosote, 1 ; cyan ide o f potass ium , l ; hydrocyan ic ac id, 2 ; i l
lum inat ing gas , 1 2 ; lead , 1 ; o i l o f merbane

,
1 ; op ium ,

1 1 ; oxal ic acid, 1 ;
pho sphorus , 1 ; s i lver n itrate, 1 ; s tramon ium , l ; s trychn in ,

2 ; sulphu r ic acid, 1 .

I n h is work on po ison s, B lyth s tates that the deaths f rom poisons in

E ngland and Wales du r ing the ten year s ending December , 1 903, were
Deaths f rom laudanum were cocaine, 1 2 ; atrop in , 96 ; p ru ss i c aci d and

o i l o f almonds, 328 ; potas s ic cyan ide, 337 ; strychn in and nux vom ica, 244 ;

acon i te, 45 ; alcohol, 87 ; petro leum ,
23 ; belladonna, 95 ; cocai n ,

12.

STATUTE S ON POISON ING AND ACTION OF POISON ON D IFFERE NT ANIMALS .

The s tatutes do not as a general rule define po isons , but in mos t o f the

codes the sale o f cer tain po isonou s subs tances i s regulated by law. The fol

low ing extract f rom the Iowa code i l lu trates th is : Sale regulated o f substances
under Schedule A . Ar sen ic and it s p reparat ions, cor ros ive sublimate, white

p r ecip i tate, r ed pr ec ip itate, bin iodide o f mercury
,
cyan ide o f po tass ium, hydro

cyan i c acid
, s trychn ia and other poisonous vegetable alkalo ids and their sal ts,

essen t ial o i l o-f bitter almonds , op ium and i t s p reparat ions , excep t paregor ic
and other pr eparat ions o f op ium contain ing less than two gra in s to the ounce.

Schedule B . Acon i te, bel ladonna, co lchicum,
conium , nux vom ica, henbane,

sav in , ergot, cot ton roo t, can thar ides , creosote, d igital is , and the pharmaceut ical

preparat ions , croton o i l
,
chloro form , chloral hydrate, sulphate o f zinc, m ineral

ac ids
,
carbol ic acid

,
and oxal ic acid .

Not al l po ison s act in the same way, some act ing mor e quickly than others .

Quali ty and quan t ity are pr ime factors in th e r esults obtained . As an i l lus tra
t ion o f thi s fact, we may men t ion r icin which i s obtain ed f rom the cas
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tor o i l bean , one gram o f which , i f proper ly di lu ted, i s est imated as Su ffi

Cien t to cau se th e death s o f gu inea -

p igs . Th e character is tics o f th e

an imal a ff ected by th e po i son i s also an impor tan t factor in th e r esu l t . For

in stance, a f atal dose o f s trychn in in case o f
'

rum inan ts, when given by
mou th i s vary ing ; when given hypoderm ical ly, i t i s a l i tt le larger than for

h or ses ; the m in imum fatal dose fo-r a h or se being 1% to 3 grain s when given
hypoderm ical ly, and gra in s (or V2 ounce o f nux vomi ca) when given by
mou th, bu t as much as 2 grains i s perm i ss ible.

The snai l i s sa id to be capable o f with s tanding more s trychn in than an

adu l t man
,

The m in imum dose for man i s a gra in, whi le grain s con

s t i tu te a lethal quan t i ty.

Cardiac po ison s produce no act ion upon 1 n sects . The rabbit can s tand more

mo rphin than a man . Kober t says : “
Amygda l in does not affect dogs , bu t i t

kil ls rabbits . The h edgehog takes
,
with apparen t en j oymen t, a dose o f can thar

ides that wou ld kil l several per son s under excruciat ing pains . The bite o f the

mos t venomous snake does not harm h im ; he can even accommodate no in

con s iderable quan t ity o f hydr ocyan i c acid . Whereas th e f rog i s extraordinar i ly
su scep t ible to th e dig i tal is po isons, they have no e ff ect on the toad .

” “
Po ison s

act more power fu l ly when absorbed f rom th e subcu taneous connect ive t issue
than when adm in is tered in ternally, with the fol low ing excep t ion s : The neu tra l
cr o tono lg lycer id wh ich i s found in large quan t i t ies in th e f resh seeds o f Cr o ton

Tig lium ,
bu t w h ich i s o f ten lacking in commercial croton o i l

,
i s inactive when

in troduced under the skin . It pos sesses , however , ter r ific act ion wh en taken
in to the s tomach . M yron ic aci d o f mu stard as an alkal ine sal t has no eff ect
when i t i s inj ected under th e Skin ; i t has , on the other hand , a s trong act ion
when taken per as by herbivora ; the same i s true o f amrygdalin .

“
I n all thr ee o f th e forego ing cases , th e apparen t except ion to the r u le i s

exp lained by the fact that the subs tance, in i tsel f no t po isonou s, i s sp l i t up in the
in tes tinal tract, giving o ff , amongs t oth er s , a toxic substance. I n the in stance
fir s t m en t ioned, cr o ton i lic aci d i s the po i son thus f reed ; in the second, ether eal
mus tard oi l ; and in the third

,
hydr ocyan ic acid . Som e substances , such as sa lts

of mangan es e, iron,
tung s ten ,

have no po i sonou s act ion when in troduced in to
the intest inal tract, becau se under these condit ion s on ly very m inute quan t it ies
are absorbed ; o ther s are r endered iner t because they ar e excreted almost as

qu ickly as they are taken up , curare being an examp le ; and yet other s , such as

s nake pois on,
spider poison, qu i llai c acid, sapo toxin, erg otin ic acid

,
are conver ted

into non -

po isonous subs tances within th e intes t ines .

”

P er son s may become accus tomed gradual ly to the u se o f po ison s. Thu s
individuals who consume Op ium or i ts alkalo ids may take large doses w i thout
apparen t inj ury, al though Children are par t icu lar ly su scep t ible. The former

s tatemen t i s equally true o f those who dai ly use such poi sons as hashish,
n icot in , caff ein , cocain , alcoho l, or morphin . They must have th e dr ug in

order to keep up their cond it ion . Many peop le exhibi t id iosyncras ies with
reference to food subs tances or drugs . Some peop le cannot inhale the odor
of morphin, turpen tine, or tobacco withou t becom ing il l . Ot hers are uncom

for tably a ff ected i f the flower s o f the common bird cher ry or the haw ar e lef t
in the room . O ther s become s ick when in th e p resence o f the flower s o f the

tuberose. Com ing in con tact w ith
'

the castor - o i l p lants somet imes Causes i l lness .



CHAPTER I I

BACTERIAL POI SONS

Imp ure W ater I n all ages gr eat s tr ess has been laid upon the value of

th e Sou r ce a pure water supp ly. I n ancien t t imes , wherever there were
o f D isease . great cen ter s o f popu lat ion , a large amoun t o f labor as wel l

as o f money was emp loyed to f u rn i sh water . Of th is the

C laud ian aqueduct, bu i l t in Rome in th e year 50 A . D . , i s an i l lu s trat ion . P ro f .

W . P . Mason says : Not on ly was a generous dai ly per cap i ta al lowance
sought for , but we no te in the cen tu r ies gone by unm i s takable ev idences o f a

keen appreciat ion o f the danger s lu rking in a po l lu ted supp ly ; and upon th is

po in t many o f th e igno ran t con sum er s o f ou r day and gener at ion would be
benefited did they consult th e wisdom o f th e pas t .

O f the value p laced by the ancien ts upon the qual i ty o f water , P ro f . Mason

a l so says : “
I n ancien t t imes , th e va l leys o f the E uphrates and Tigr is

,
now

almost a deser t , were den sely popu lated . Four thou sand year s ago th e ruler s
o f As syr ia had conver ted those s ter i le p lains and val leys in to gar den s o f ex

tr eme p roduct ivenes s by the cons truction o f immense ar t ificial lakes for th e

c on servat ion o f th e flood - water s o f th e r iver s , and as gr eat dis tr ibu t ing canals
for irr igat ion . One o f these cana l s, supp l ied by the Tigr i s , was over 400 m i les
long and f rom 200 - 400 feet broad, with Su ffi cien t depth fo r th e navigation o f

the vessels o f that t ime.

” “
I n India, tanks , r eservo i r s

,
and i r r igat ing canals

were con s tructed many cen tur ies be fore the Chr i st ian era
,
and a gr eat par t o f

that coun try was kep t in the highes t state o f cul t ivat ion . Some o f the tanks
o r ar t ificial lakes covered many square m i les , and wer e o f ten fi f ty feet in
dep th .

A great deal o f in teres t has been man i fes ted recen tly in all par ts o f the

Un i ted States concern ing water supp l ies . Thi s has no t been confined to the Cit ies
bu t the in ter es t i s man i fes ted in the v i llages and rural distr icts as wel l . We

a re now demanding more than ever befor e, not on ly that a good who lesome
supp ly o f water be p rovided to the ci t i zens o f a ci ty or vil lage

, bu t also that
a s good a supp ly be furn i shed th e f armer . That such d iseases as typho id and

cholera ar e water borne can no t be doubted . Many o ther s , as an thrax , hog
cholera, and tubercu los is may also be conveyed by water . An imal paras i tes
ar e also water born e . I n addit ion to these

,
th ere are some poor ly defined in

tes t inal disorder s that are caused by poor water .

That typho i d fever i s qu i te as prevalen t in the coun try as in the City adm i ts
n o den ial . A r ecord o f th e cases o f typho id occu r r ing du r ing th e fall and

w in ter in any o f o u r rural commun i t ies shows that th e d isease i s as w idely
spr ead in th e coun try as in th e ci ty .

A cer tain Clas s o f an imal d iseases i s produced not by the invas ion o f m icro?

organ ism s , bu t i s caused by th e water supp ly being con tam inated by the

decompo s ing p roducts o f an imals . The water may, f or examp le, be highly
charged with co lon baci l li or other bacter ia that p roduce po isonous p rodu cts .
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Several year s ag o D r . Stalker traced an ep idem ic o f horses
,
cattle , and

p igs, al l o f which had been aff ected w i th s im i lar symp tom s
,
the an imals un i

form ly dying af ter an i l lness o f abou t two days . The disease was no t con

tag iou s ; th e farm buildings were fair ly com for table and clean , and the trouble
was , eviden tly, no t due to the food consumed by the an ima ls on . th e farm .

Mos t o f them ,
however , had been in th e habit o f dr inking f rom a smal l creek

wh ich ran through th e pr em ises . The s tream was supp l ied by a ser ies o f

Spr ings , and in o rdinary season s flowed f or a por t ion o f i ts cou r se over a

gravel ly bed. Thi s season the rain f al l w as l ight, and i t so reduced th e supp ly
o f water that i t ceased to flow . Inves t igation made on these p rem ises and on

the adjo in ing farm s indicated that dead an imals were thr own down th e s teep
blu ff s in to the bed o f the s tream . Du r ing th e summ er , ch icken s which had
died f rom cho lera and hogs dead f rom hog cholera had been dumped in to the

cr eek . I n addition , th e creek rece ived th e drainage f rom manu re h eap s . Th i s
was the kind o f water that these an imals h ad had to dr ink . Stock w h ich did
n ot have acces s to th e creek bu t wer e watered f rom a wel l escaped th e di sease,
while s tock on other farm s having access to th e creek water su ffer ed f rom

th e disease.

D r . Lewis and M r . N icholson ,
in B u l let in 66 o f th e Oklahoma Agr icu l tu ral

Stat ion ,
r e fer to Cer tain troubles o f l ive s tock due to faecal con tam inat ion . I n

many cases the pond f rom w h ich s tock i s water ed i s s i tuated where p lowed
debr i s i s car r ied into i t by heavy rains , par tial ly or comp letely fi ll ing i t up ,

while the stock tramp ing down the banks soon comp lete th e process . Stock
s tanding in the pond also fou l th e water w i th excr emen t

,
and in h ot weather ,

when the water i s low , such a pond cer tain ly can not affo rd a . very sat is factory
water supp ly . D u r ing the w in ter and sp r ing m on ths, when the ra in fal l i s
abundan t

,
th is condition i s not so noticeable s ince the water i s being cont inual ly

Changed by f resh water runn ing in .

One o f the danger s that fo l low al lowing s tock o f all kind s to s tand in a

pond i s that when the water i s at a low s tage, and f ou l, as i t becomes in

summer season s, the cattle w i l l no t dr ink a quan t i ty o f th e hot, fou l , su r face

water , su fficien t to pr even t cer tain derangemen ts o f th e diges t ive sys tem such
as impact ion ,

“
dry mur rain ,

”
and other condit ion s that ar e u sual ly ascr ibed to

dry f eed, but which are, in a large m easu re, brought abou t by in su fficien t
water .

A type o f in ju ry r esu l ting f rom the u se o f po l lu ted water i s i l lus trated in
vo lume 19, page 74, o f the

“Jou rnal o f Comparative Patho logy and Therapeu t ics”
This r eco rd i s in th e fo rm o f evidence given in a case in which th e p la in t i ff
i s the tenan t o f a farm on which i s kep t a dai ry herd o f f rom 30—35 cows . I n

1 903
, there was no comp lain t bu t in 1 904 the cow s wer e pu t to grass in the

m iddle o f M ay and the ir condition became un sat i s factory at the end o f Ju ly.

E ar ly in Sep tember , one o f the cows abor ted, s ix o ther s lost their Calves be
tween that date and the 7th o f October . On th e l 9th o f November

,
ano ther

cow abor ted ; seven teen o f th e r emain ing ones car r ied their calves the fu l l term
and four were bar ren . Th e cows drank water f rom a smal l lake about one

and a ha l f acres in exten t, which the town counci l o f Maybo le, who were the

de fendan ts in the act ion , used fo r th e depos i t o f rubbish f rom the town .

Abou t the 1 8th o f October , the cow s were r emoved to another pas ture w i th
di ff eren t water supp ly, and on ly one cow s l ipped ‘h er cal f . (Th is occu rr ed
Nov. The exper t test imony was very confl ict ing . Th e p lain t i ff and exper t
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test imony held that sep t ic poi son ing resu l ted f rom th e u se o f th i s water and

thu s caused abor t ion , P ro f . Will iam s m ain ta in ing that water ho ld ing a large
amoun t o f vegetabl e m atter i s dangerou s to pr egnan t cow s, while the def endan t s
held th at th i s wou ld not be a su ffi cien t cause for th e act ion . Judgmen t was

rendered for th e p lain t i ff .

Bacter ial po i son s ar e p roduced by two classes o f bac

B ac ter ial P o ison s . ter ia : the fi r s t includes such as ar e paras i t ic o r pathogen ic ;
the second , those which form po isonou s products by the

breaking down o f dead an imal or p lan t t i ssues . An i l lu s trat ion o f the fir s t
class i s seen in th e p roducts r esul t ing f rom the tetanus baci l lu s and d ip th er ia

baci l lus which p r odu ce an extra - cel lu lar toxin . Anot her type i s the toxin known

as endo - toxin . I n th e extra - cel lu lar form, toxin exudes through the bacter ial
cel l - wal l and i s f ound in the body ; while in the endo - toxin f orm

, th e toxin
r ema in s who lly, or in par t, in the cel l du r ing th e l i f e o f the o rgan ism and i s

l iberated on ly on the death o f the bacter ia .

There -

are on r ecord numerou s cases o f po ison ing as a resu l t o f eat ing
cer ta in f oods o f an imal or igin

,
and th e same statemen t may be made in regard

to foods o f p lan t or igin. Such food s as m eats , fish , cheese
,
and m i lk

, some

t im es become in j u r iou s because o f th e p roducts o f bacter ial growth which they
con tain . These p roducts are clas s ified as ei ther p toma in s o r toxin s ; a thi rd
clas s , th e leucomain s , resu l t f rom the break ing down o f t is sues o f the l iv ing
an ima l body, be ing p roteid bodies which have been broken down by en zymes,

secr eted by th e cel ls o f the bo dy . These leucomain s p roduce auto - in toxication .

P tom ain s ar e So luble
,
bas ic substances fo rmed by the act ion o f bacter ia on

protein mater ial . D r . Hol land i llu strates the act ion as fo l low s : The am ino
ac ids , o rn i th in and lys in , const i tuents o f pure prote in , subj ected to bacter ial
act ion , sp l i t o ff CO2 ,

and change to pu trescin and cadaver in .

”
Some o f these

p roducts , as methylam in
,
ar e harm les s, wh i le other s are act ive po i son s . The

p tomain s are str ongly bas ic
,
comb in ing with acids to form Sal ts . They are

p recip i tated w i th chlor ides o f mercury and are o f var ious kinds . Some are

f r ee f rom oxygen ,
while other s con tain that elemen t some

, as typho toxin ,

tetan in, pyocyan in ,
are unclass ified ; several are injur iou s in foods ; some are

pr oduced in f resh oys ter s and mus sels .

P toma in pois on i ng . Symptom s : Gastro - en ter i t i s i s the mos t p rom inent
symptom , with depress ion and nervous di s turbances . I n most cases , there ar e

,

also, marked thir s t, sal ivat ion , nausea
,
and vom it ing, diar rhoea, cramp s in the

legs
,
great p rost rat ion ,

feeble pu l se, di lated pup i ls, del ir ium , paralys is, and col

lap se. Th e postmor tem exam inat ion general ly, but not a lways
, shows in

flammat ion o f the stomach and bowels . Cho l in
,
in large doses , nervin , diam in,

aman i t in , muscar in , al l act as poisons ; nervin i s much more power ful than
Cho l in , the symp tom s being those accompany ing obs truct ion o f the bowels , to
gether with nausea, pain, and dep ress ion ; th e diam ins ar e all act ively po i son
ou s, d i lated pup i ls, convuls ions , d iar rhoea, and paralys is being prom inent symp
toms . Muscar in

,
found in Fly Agar i c and cer tain putr id produ cts, i s a much

more power ful po ison than Cho l in or ner v in and produces vom i ting, g r ip ifng
pains in the s tomach and in test ines , s low pulse, ar rested act ion of the hear t,
con tract ion o f the pup i ls and fatal col lap se.

Toxins . These ar e po isonous bases produced by l iv ing bacter ia or by
saprophyt ic bacter ia in the an imal body and in h igher p lan ts .

Hol land ar ranges the food tox ins in two c lasses : ( 1 ) Th e poisonous
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CHAPTER I I I

DERMATITIS

Skin diseases ar e p roduced by a var iety o f causes , som e resu lt ing f rom
pathogen ic organ ism s and o ther s through the inges t ion o f food . On account
o f these d i fferences , we have

,
two

classes somet imes given : paras i t i c
skin d iseases and u r t icar ia! diseases .

Under the second class are p laced
such erup t ion s as those produced by
buckwheat and sm ar tweed

,
known

techn ical ly as fag opyr ismus and r hus

°venena ta (derma ti tis ) , and u r ticar ia,

the latter be ing p roduced by a large
number o f p lan ts , ,

especial ly the

n ett les . Or there may be in ternal
cau ses due

,

to innervat ion o f vaso
mo tor s . Of the paras i t ic skin dis

eases known under th e gener al name

o f derma tomycos es , we have sever
al types , th e co - cal led Tinea ton

surans and the Favus organ
isms, the former occur r ing in cattle,
dogs

,
hor ses

,
sheep , sw ine, and poul

t ry.

This
"

term i s der ived
D ermat f rom two Greek words
omycos i s . mean ing skin and fun

gu s . The clas sificat ion
o f th e fungi concerned i s not at al l

sat is factory ; at pr esen t, however ,
they are general ly included in th e

group s known as Fung i Imperf ect i ,
the M ucoraceae and Ascomycetes ’

F ig . Po ison Ivy (Rhu s Toxi codendr on )
Th e Fungi Imper fect i include a cau se o f de rmatitis or Rhu s po ison in g (U, S .

large gr oup o f fungi whose l i fe h is D ep t ‘

tory has not been worked ou t comp letely. The fungi o f th i s clas s are form

genera, such as the favus fungus . Th e so - cal led Achor ion and Tr ichophyton

o f var ious author s r epresen t such form genera
,
the Oi dium albicans being

another type ; o f these, som
'

e, perhaps , never p roduce any other kind o f spor e

than the one common ly seen .

Many of these genera undoubtedly belong to the Ascomycetes, in wh ich
th e spores are p roduced in l i ttle sacs cal led asci

,
th e spores being known as

ascospores . A kind o f r ingworm o f the dog (E idamella spinosa ) belongs to
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th i s group , a lso th e form s that p roduce aspergi llos is , one type of which oc

cur s in th e ear .

The M ucoraceae p roduce an unsegmen ted mycel ium and septa on ly where
the rep roduct ive bodies are formed ; the spores usual ly occu r in sporangia, or

occas ional ly smal l spores may be found in th e mycel ium ; zygospores which r esult
f rom f er t i l i zat ion also occur in some species . Several Species produce sur face
les ion s .

According to Neumann, the dermatophytes o f domes t ic an imals belong to

s ix di st inct genera o f fungi as fol lows : Tr ichophyton, E idamel la
,
M icrosporon,

Achor ion , LOphophyton ,
and Oospora. These genera ar e not , however , all

accep ted by botan ists .

Tr i chophy ton was es tabl ished by Malm s ten in 1 848 and is character ized by
having a mycel ium cons i st ing '

Of s imp le or dichotomou s ly b ranch ed fi lamen ts
and p roducing spores f rom 4—9 pt long . Sabouraud , however , divides the genu s
in to s evera l species depending on th e pos i t ion o f th e fungu s with r egard to

th e invaded hair . The T. endothr ix l ives ins ide the hair ; the T. ectothr ia°

develops ou ts ide o f the ha ir , form ing a sheath around it, and the T. endo - ecto

thr ix develop s both in s ide and ou ts ide th e hair . This class ificat ion i s scar cely
tenable f rom e ither Cl in ical or cu l tu ral character s . We have p laced this genus
wi th Spor o tr ichum .

Th e E idamella spinosa descr ibed by M atruchot and Dassonvi l le in 1 90 1 , has

a much branched mycel ium , !L in diameter
,
divided in to shor t segmen ts and

sp l i tt ing in to somewhat squar ish oval bodies ; i t i s found on the dog .

The M i cr ospor on di scovered by Gruby in 1843, h as a branched mycel ium ,

the latter branches bear ing con idia f rom 2 - 3 p, in diameter . This fungus has
also been p laced with Spor o tr ichum .

Th e Lophophy ton ,
descr ibed by M atruchot and Dassonvi lle in 1 899, p ro

duces a mycelium w ith some tor tuou s filamen ts
,
other s shor t curved

,
with thick

curved wal ls ; no spor es produced ; i t occu rs on fo -wls and i s also r efer red to
Spor o tr ickum .

The Achor ion was descr ibed by Remak in 1 833. The fi lamen ts o f th e

mycel ium are f rom 2- 3 p. in diameter
,
flexuose or Straight, var ious ly branched ;

final ly breaking up in to spores . This f ungus has been p laced with the gen us
Oospora.

Oospor
‘

a was descr ibed by Wal lroth in 1 833 . I ts mycel ial thr eads are

2 - 3 pt in diameter
,
ar ranged in ir r egu lar chain s .

Th e bes t exper t accoun t o f dermatomycos is so far as i t aff ects lower an imals
will be f oun d in the treati se by Neumann 1 who includes also an excel len t
b ibl iog r aphy on th e subj ect . Hu tyra and Marek have a German text wh ich
devotes cons iderable space to the subj ect . The work by Hyde and Mon tgomery
t reats the subject f r om a human s tandpo in t. The work by P lant i s also an

exhaus t ive treat ise.

E tiology. The cau se has been ascr ibed to var ious fungi wh ich w i l l be
descr ibed later in th e p resent work . Th e p redispos ing causes ar e unclean
l ines s

, weakness o f an imals ( those that are worn ou t may o ffer a

favorab le medium for the attacks o f th e fungu s ) . I n th e case o f cows ,
Flem ing observes that th e disease i s common in th e win ter when th e s tables
are di r ty, and disappear s in the spr ing when the an imals are turned ou t to

1
“
A~ Tr eat ise on th e Paras ites and Para s itic D iseases o f th e Domes t icated An imals .

E ngl i sh Tran s lat i on by Geor ge Flem in g. Secon d E d ition Rev ised and E d ited by James
M acQu een . 697. 365 f . 1 907 . New York.
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pas ture, the new condit ion being opposed to con tagion . I n the case ‘
o f the cat ,

ear ly ag e seems to be an essen t ial condi tion . I n th e case o f th e rabb it
,
a

S im i lar condition seem s to ho ld true. I n the dog , ear ly age i s not an especial ly

p r edispos ing influence but inocu lat ion i s success ful in young dogs on ly, accord
ing to Ho rand, so far as tr i chophyton i s concer ned . This latter s tatemen t does
not ho ld true for favu s .

Con tag ion . I n r ingworm o f the hor se, in f ect ion m ay occu r f r om hor se
to hor se. Megu in s tates that in one local i ty 200 hor ses became in

f ected in th is way, a saddle f rom an in f ected hor s e having car r ied th e

d isease to o ther an imals . I n each case
,
the disease occur red on the lef t

S ide o f the back . I t has also been tran sm i tted f rom an ox to a hor se. The

t inea ton su ran s has been tr an smi tted f rom the hor se to ca lves
,
and the t inea o f

the hor se f rom ho r se to dogs
,
sheep, and p igs, and even to man . Neumann

says : “
The in f ect ion o f man i s excep t ional when the f requency o f t inea ton

su ran s in th e hor se i s con s ider ed, as th er e i s scarcely a r egimen t in which i t i s
no t always on som e young hor se.

”
Groom ing i s th e u sual way in which the

in fection i s car r ied and rubbing faci l i tates inocu lat ion . Th e ease with which
in fection occur s on man depend s on th e Character o f th e fungus , some form s

adap ting them selves to the condit ions p resen t more readily than o ther s . I n the

case o f the bovines, th e con tagion may be dir ect . The v irus may be p reserved
a long t ime in par ts o f s tables where calves were a ff ec ted with th e t inea
ton su r ans . Th e in f ect ion sp r eads less r eadily to sheep and p igs bu t may be

transm i tted f rom bovines to man . I n th e case o f th e dog , i t i s tr ansm i t ted f rom
dog to dog , f rom rats and m ice to th e dog , and, occas ional ly, f rom dogs to m an .

I n cats, favus i s largely tr an sm it ted f rom m ice and i t i s cer tain that th is form
can be tran sm i tted to man . I n general, i t may be sai d that th e transm is s ion o f

favus f rom th e rat or mou se i s fr equen tly brought about through the domest i c
cat . The t inea o f the fowl i s tran sm i tted by con tact w i th a diseased fowl . The

favus fungu s o f the fowl 1 canno t be inocu lated on the rat or dog but when
inoculated on man

,
i t p rodu ces les ions s im i lar to favus . M an may be inoculated

very eas i ly by handl ing a fow l on which large erythematou s patches occur .

Sim i lar patches have occu r red in man when inocu lat ion f rom a fowl was very

probable.

Symptoms . Two form s of sk in dermatomycos i s in th e hor se have been
r ecogn i zed : ( 1 ) cal led m icrosporos i s, and (2) tr ichophytos is . Th e mo re

impor tan t symp tom s o f th e fir st as given by Neumann are : I t appear s

in patches which ar e m ore especial ly seated on th e upper par t o f the

body — ou the Shoulders , back, lo ins, croup , s ides
,
and flanks . These patches

may, however , be met with on any par t o f the body, though they are rar e on

th e lower par ts o f the legs . What are fir s t no t iced ar e th e circu lar patches, the
diameter o f which i s g eneral ly abou t that o f a shi ll ing ; th ey ar e dis t ingu ished
f rom th e heal thy skin by the du l lnes s and erectness o f the hair s cover ing them .

Some t ime before the circu lar patches appear , a very smal l tu f t o f hair s
probably f rom hal f a dozen to a dozen — may be seen s l ightly

,
but mar kedly,

raised in the form o f a fine penci l , and f eel ing as i f they had a somewhat
hard base, or wer e matted together at th e bottom , when the finger i s pas sed
over them . These tu f ts may be several in number

,
and are usual ly best seen

in hindquar ter s at th e very comm encemen t o f the disease
,
or in th e vicin i ty

o f the patches, o f which they are th e in i t ial symp tom . The hair s f al l off in a

l Loph ophyt on ga l l inae, M ég n in — Tr ichophyton M ég n in i , B lanchard — Sporo tr i chum .
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f ew days , and this i s o f ten the fir s t symp tom that attracts attent ion . The ep i

derm is o f the patch fal ls o ff at th e same t ime as th e hair s ; i t appear s to be

so f tened, and the sur face o f th e skin has then a dark - grey t in t and i s s l ight ly
mois t

,
wh ich m ight be attr ibu ted to th e rup tu re o f vescicles, though their pr es

ence has never been demon s trated . It cannot, therefore, be said
,
as Rai llet

remar ks, that the di sease p r esen ts i tsel f in the form o f herpes , as what i s so

cal led in human p atho logy includes a phase marked by th e appearance o f

ves icles . Th e humi dity o f the patch i s ephemeral . I ts sur face general ly soon

dr ies
,
and i s covered with ep iderm ic scales o f varying thicknes s, which are

agglu t inated in to flat cru sts that ar e shed and renewed incessan tly. These
crus ts have— mor e f requen tly than in th e ox— a shinn ing appearance and a gr ey
or yel lowi sh color l ike flax. At the same t ime, th e les ion p rogresses by per
ipheral exten s ion un t i l i t attain s th e diameter o f a five - shi ll ing p iece or more,

and on each zone invaded, success ive symp tom s are observed . P ru r i t is i s near ly
abs en t in M icrosporos is , and i s scarcely even shown to exist, excep t by move
men ts indicat ing sat is faction on the par t o f th e an imal when the patches ar e

gen tly scratched .

“
2. Tr ichophytos is (Spor o tr i chum ) . A . Tr i chophyton f lavum .

- Th e

les ions con s i s t o f large patches, at leas t 8 to 1 0 cm . broad, o f a more or less
r egu lar f orm , greyish, and qu i te smoo th . The hair s

, raised and matted at the ir
base by a gr eyis h - ye llow cru st

,
fal l away very rap idly with th e crust . The

naked sur face i s not prom inen t, and shows no trace o f suppu rat ive fol l icul it is
( Bodin ) .

B . Tr ichophyton equ inum occurs u sually in numer ou s patches, some iso lat
ed, scatter ed over th e croup and shou lder s, and attain ing at th e mos t 3 cm .

in diameter . At firs t they can be detected on ly by touch, bu t later they become

vi s ible by the flatten ing o f th e hair . Th e least tract ion o r s l ight f r ict ion car r ies
o ff a scaly cr us t which br ings away the diseased hair s . The skin th en appear s

smooth, mo is t, p inkish, or l ight grey. Very soon th e patch becomes dry, scaly
,

or powdery, and at i ts base a s laty gr ey . The les ion s sp read by th e fa l l ing ou t

o f th e marginal hair s (M at ruchot and Dassonvi lle) .

“
C. Tr ichophyton ver r u cosum, var . equ i , occur s in numer ou s patches which

average 5 - 6 cm . in diam eter
,
and are local ized on the s hou lder s , neck, wither s ,

flanks, in fact, everywhere where th e harness touches . By thei r confluence,
these patches may produce large, ir regular les ion s . At fir s t the hair s are rai sed,
not broken , and ar e matted together at the base by a so f t grey cru st . This
cru st f al ls o ff in less than a week, car rying away the hai r s , and having an

abso lu tely. bald
,
grey su r face covered more or les s w i th dry, gr eyish scales

,
and

without fol l icu lar suppurat ion . I n young hor ses, however , th e shedding o f the

cru st leaves a ves icle or pu stule, then the sur face of th e patch i s S l ightly raised,
r ed, and indurated (Bodin ) .

“
D . Tr ich ophyton verrucos um

,
var . as in i . — Th e les ion s are th e same as in

the pr eceding Tr ichophytos is o f th e Hor se, bu t ar e general ly confined
'

to the

neck, head, and ear s (Bodin ) .

“
E . Tr i chophy ton men tag r ophytes .

- This Tr ichop hytos is occu r s u sual ly on

the nos tr i ls or head . It form s patches up to 5 or 6 cm . in diameter , wh ich may

be m istaken for pu s tu les o f hor se-

pox undergo ing r egr es s ion . Over the who le
o f these patches the hair s are matted together a t the ir base by a so f t, brown is h
cru st o f unequal thickness . Sl ight tract ion on the hair br ings away th e cru s t,
expos ing a bare, S lightly rais ed sur face, which i s r ed

,
inflamed, and p i tted with
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smal l depress ions, grey at the ir base. These result f rom the Openmg o f the

pustu les, o f which som e may be foun d at th e margin o f the patch . Th e hair s
are not broken, bu t shed, and th e condit ion i s, in fact a suppurat ing fo l l icul iti s .

”

The symp tom s observed in th e bovine, as descr ibed by Neumann
,
are as

fo l lows : “
Th e commencem en t i s man i f ested by a s l ightly sa l ien t r ing

, on the

su r face o f which the ha ir s are erect . An act ive p rol i ferat ion o f th e ep iderm is
causes th e rap i d format ion o f scal es mor e or less adheren t to each other

,
and

crusts o f 2 mm . to 7 mm . th ick — hence ; th e name dar tr e cr ou teus e was given
to the aff ect ion by the o lder (Fr ench ) veter inar ian s . According to Ger lach, the
c rus ts are th icker on dark skin s, on which they have a gr eyi sh - white

,
fibrou s

appearance, r esembl ing the am ian thus (por r ig o asbes tinea) on white skin s , which
ar e u sual ly finer , the crus t i s thinner and a l i ttle yel low in co lor .

”

D iag nos is . The diagnos is based on cl in ical symp tom s shoul d be ver i
fied by m icroscop ical exam inat ions . I t i s bes t to take mater ial f rom

th e younger and deeper par ts o f th e crus t which may be mo is tened with
water , or a better examinat ion ca n be made i f i t i s boi led w ith a 40 per cen t
so lu t ion o f potash af ter which th e par t icles can be dissected and th e fungu s
threads and spores made ou t . The d i ff er en t form s canno t r ead i ly be d is t in

gu i sh ed excep t by cultural methods . The organ i sm gr ow s readi ly on nu tr ien t
media that are neu tral or wi th Sl igh tly a lkal ine r eact ion . Sabo uraud r ecom

mended the fol lowing :

Pur e glycer ine, glucose, lactose, or ma ltose 4 grammes

Granulated petone 1 gr amm e

D is ti l led water . 1 (X) grammes

Gel 1 . 50 grammes

Sol id media l ike potato , agar , and pepton i zed bou i l lon are favorable media
while l iqu id m edia ar e less favor able. Growth may occur at 1 S

°
C, the opt imum

being 30°C.

P r og nos is . Th e du rat ion o f the disease depends on circum s tances , i t grad
ually dim in i shes and may disappear without med ical aid . The average length of

t ime o f the disease i s 40 - 50 days . Clean l iness has much to do with i t s d i sap
pearance. I t las ts longer in th ick coated an imal s than in those w i th thin coats .

Tr eatmen t . Clean l iness and san i tary su r roundings , d is in f ect ion o f s tables ,
car eful and r egular gr oom ing (all ar t icles used in this p rocess hav ing
been thor oughly disin fected , especial ly when they have pr eviou s ly been
u sed on a diseased an imal ) , avo id ing any substance that causes i r r i
tat ion . Th e f o l low ing p reparation s have been used with success : Mercu ry
1 - 500 ; carbol i zed glycer ine ; alcohol ; an o in tmen t composed o f 1 par t o f carbo l ic
acid, hard and so f t soap s , each 20 par ts . Pour ie and La Calve recommend pu re
carbo l ic acid, t inctu re o f iodine, and chloral hydrate in equal par ts . The ap

p l icat ion s shou l d be made once or twice a day or every o ther day depending
upon the i r r i tan t p roper ties o f th e p r epar ation s used .

For bovines
,
th e remedies nam ed above wil l p rove efli caciou s ; for th e dog ,

app l i cat ion o f an o in tmen t p r epar ed f rom 1 - 5 per cen t o f n i trate o f s i lver , i s

sat is factory .
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Dr . Stuhr has con tr ibuted the fo l lowing accoun t o f favus in an i

Favus mals : “
Favu s i s a con tagious, vegetable -

paras it ic disease of th e skin,
character ized by the f ormat ion o f more or less cir cu lar , cup - Shaped

crus ts, varying in s ize f rom very smal l up to that o f a dime. I t has been
observed in a lmos t every Species o f domes t ic an imals . The disease i s qu i te rare

among hor ses and catt le al though dogs and cats are f requent su ff erer s . The

dom es t ic fowl and p igeon are also suscep tible.

Of th e laboratory an imal s, m ice, rats, rabbits, and guinea p igs, harbor the

F ig . 2 . Favu s and Herpes Fun gu s . Spores germ inatin g, grown i n gelatine.

B . Hypha breaking in to segmen t s . C. Formation o f Spor es in chain s ( 0 ) f ormation of
buds (b ) Ch lamydospor es . D . Herpes , thr eads o f th e myce l ium an d formation o f Spo res .

E . Oid ium lact is spore with germ tu bes . A f ter Grawi tz.

disease . Young ag e, thin skin , and debi l ity p red ispose. Favu s i s comm un icable
f rom lower '

an imals to man and vice ver sa. M an f requen tly con tr ac ts the disease
f rom cats , the latter becom ing in f ected f rom eat ing m ice and rats .

E ti ology. Favus i s caused by a vegetab le paras i te, (Oospora por r ig in is )
which invades the cu taneou s s tructu res , especial ly the ep idermal '

por tion.

The Achor i on Schoen lein i i was fir s t d iscovered by Schoen lein in 1839,
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al though Remak was the fir s t to demonstrate i ts pathogen ic character
by dir ect inoculat ion . I t con s is ts o f mycel ium and Spor es , exist ing in such

pr o fu s ion that i t i s readily detected . Skin abras ions are an impor tan t acces sory
cause.

Symptoms . The disease i s character i zed by dry scabs , brown ish or

yel low ish, gray or S i lver white on the sur face, and white or su lphur
yel low in the ir deep layer . These scabs have a Circu lar f orm

,
w i th a

diam eter not to exceed that o f a dime, and a th ickness varying up to one - fif th

o f an inch . They occas ion atr ophy o f the hair and a s l ight depr ess ion o f th e

skin . These scabs ar e usua l ly found on the for ehead
,
cheeks , ear s

,
f ace

,
abdo

men, external S ide o f th e hind legs and in the ne ighborhood o f the claws . A t

fir s t the scabs are per forated by hair s which soon fal l ou t . La ter the skin
ex fo l iates under th e scab and leaves a p it . I n the hor se th e scabs may become

confluen t and f orm bands as w ide as the finger . Itching i s observed in the

dog . I n l mos t cases the pr ogress o f the disease i s quite rap id although the

p rognos is i s favorable un less th e disease has become too far advanced .

Les ions . Accord ing to Rob in son the paras i te fi rs t obtain s a lodgmen t
in th e funnel - shaped depress ion in the ep iderm i s, through wh ich the hair
shaf t emerges upon the su r face. I t grow s luxur ian tly in th e upper par t
o f the hair - sac and in s inuates i tsel f on al l s ides between the superfici al
layer s o f the ep iderm is . When i t reaches a Shor t dis tance on all s i des o f th e

hair f o l l icle i t br eaks up the looser layer s and appear s on th e sur face p roducing
the character is t ic cup - shaped bodies . It also invades the hair Shaf t i tsel f , pene
trates between the cel lu lar layer s of the root sheath and by i t s mechan ica l pres
sure upon th e pap i llae in ter feres with the nutr i t ion o f the hair and causes i t
to fal l ou t . I f th e pr es sure i s sufli cien t to cau se atrophy o f the pap i l la, a new

growth does not occur .

I n th e sk in the paras i te usual ly confines i tsel f to the Upper corneous cel ls
and does not extend to the l iving t issues . I n cases where the su r face is covered
by i r regular confluen t masses o f th e paras i tes , the en t ire upper layer o f th e

ep iderm is will be found infi l trated with the acho r ion .

The cor ium i tsel f i s usual ly in a s tate o f chron ic inflammat ion , and

suppurat ion, which may be quite abundan t, o f ten occur s under crus ts . E ven in
th e absence o f pu s , the p ressure o f the paras i te causes atrophy o f the skin , and

at last p i t - l ike depress ions or more extens ive reddened scar s are lef t. The

disease ends with th e destruct ion o f the glandu lar s tructures o f th e skin .

Tr ea tmen t . This i s purely loca l excep t when deb i l i ty comp l icates the

d isease
,
in which in stance ton i cs should be adm in ister ed to bui ld up the

sys tem . AS f or the local treatmen t
,
i ts aim i s to des troy the para

s i te and r el ieve the cutaneous irr i tat ion . The dry scabs may be sof tened and

r emoved by thoroughly wash ing with so f t soap and water . The removal o f the
hair s, by extraction , f rom the aff ected par t has been attended w ith good succes s
s ince, in so do ing, many o f the paras i tes are disposed of . A l in imen t composed
o f l iquid tar and green soap two par ts and alcoho l one par t w i l l pr ove beneficial
s ince i t i s an t iparas i t ici de, dis in fectan t, dess icat ing , emo l l ien t and c leans ing.

Mercur ic chlor id in one to two per cen t aqueous solu t ion t inctur e o f iodine,
sulphur iodid o in tmen t, red iodid of mer cury o in tm en t 1 - 8

, su l fur oin tmen t, etc. ,

ar e al l u sefu l app l icat ions . It i s adv isable to cl ip the hair f rom unaff ected par ts
adj acen t to the diseased foci

,
so that any Sp read of the ma lady may be immediate

ly detected . Whatever th e treatmen t, i t i s a good p lan to wash dai ly with sof t
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CHAPTER IV

FORAGE POISON ING, E RGOTISM ,
AND ASPERGILLOSIS

We have several excel len t i l lus trat ion s o f how other
Forag e P o i s on ing external known paras i t i c organ ism s may p roduce disease.

Catarrhal s tomat i t i s, for ins tan ce, may be p roduced by th e
inges t ion o f fodder which has become in f ected w ith any on e o f severa l fungi
belonging to d ist inct o rder s . Am ong these ar e the ru s t o f clover

,
bacter ia, m i l

dew o i gr as s, and the rape
- des troying f ungu s, P olydesmus exi tiosus ; even the

common grass ru s t and other rus ts upon grasses as wel l as the bun ts and smuts
are known to p roduce this form o f di sease. Among h igher p lan ts , such p rodu cts
as th e pungen t sp ices o f pepper and o f the roots o f hor seradish and radi sh are

tr eated at length in such patho logies as th e Fr iedburg er and Frohner Veter inary
Patho logy .

Ser iou s diseases o f th e s tomach are caused not on ly by pathogen ic germs

bu t al so by the inges t ion o f var iou s foods . Many food s
,
such as un clean , or

damaged fodder , poo r water , mus ty hay, mou ldy corn ,
decompos ing po tatoes , are

respon s ible for gas tro - in tes t inal catar rh ; many fodder s , a lso
,
con tain i r r i tan t

substan ces . Ther e are several form s o f gas t ro en ter i t is . Among form s o f th e

third class ( including those cau sed by inges t ion o f lower organ ism s such as

fungi or po i sonou s substances ) we may men t ion botu l ism , fish po ison ing,
in ju r ies p roduced by mould f ungi , smu t s

,
rusts , and , final ly, th e so - ca l led tox ic

gas tro - enter i t is p roduced by numerou s po ison s . These have Somet imes been
c lassed as ir r i tan t po i sons and narcot ic i r r i tan t po isons . The vegetable po i son s
under this head are numerous and have been tr eated under th e di ff er en t p lan ts .

Some patho logis ts , however , men t ion especial ly lup ino s i s o f sheep and equ isetos is .

The term s app l ied to thi s disease are Cryptogam ic Po ison ing, Forage Po ison
ing , E n zootic Cerebr i t is , E p i zoo t ic Cerebro - Sp inal Men ingi ti s , Leuco - E ncaphal i

t i s
,
etc.

Character ization . So - cal led f orage po i son ing among hor ses and mu les i s a

non- commun icab le disease, which undoubtedly belongs to a group o f cryptogam i c

po i son ings . Hor ses seem to be s l ightly more suscep tible than mul es , although
i t usual ly term inates fatal ly in both species .

The disease i s character ized by symp tom s which ar e r eferable to a disturb
ance in th e cen tra l nervou s sys tem , and by les ion s wh ich, i f p resen t, are also
found there . The cou r se o f the di sease may be very acute, or i t may be greatly

lengthened, depending upon th e suddenness o f th e on set . Th e mor tal i ty i s
very high and bu t few wel l developed cases ever recover . Suckl ing foals do
not con tr act th e di sease.

H is tory . This disease has pr evai led quite general ly throughout the

E as tern and Cen tral par ts o f the Un i ted States for many year s, but
un t i l recen tly has not attracted any cons iderable atten t ion . Dur ing the

past f ew year s, however , i t has occu r red w ith unusual fr equen cy in the Cen tral
West, and

,
because o f the extens ive losses d irectly attr ibutab le to i t, has
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become o f great economi c impor tance. I n var ious par ts o f Iowa, for ins tance,
individual stock - owner s have los t several thou sand do l lar s f rom i t s ravages.

I n the di ff er en t local i t ies the disease has been k nown by var ious names , such
as

“grass s tagger s,
” “choking dis temper ,

”
and

“

pu tr id sore throat,
”
and becau se

i t appar en tly p resents some o f the distingu ishing character s o f a specific in fec
t iou s , disease, has been f requen tly recogn i zed as

“in fect iou s cer ebro - sp inal
men ingit is .

”

A notewor thy fact however i s, that thu s far no evidence has been discovered
which wou ld indicate that th e di sease i s tran sm i ssable f rom an imal to an imal,
or that i t i s even inoculable.

On the other hand, an ou ts tanding f eature in every ou tbr eak i s, that the
aff ected an imals have had access to unwholesome food, ei ther whi le at pas ture
or in the s table.

Fig . 3 . Comm on Aspe rgil lus on mou ldy corn . 1 . Gen eral appearance, Show ing long
con id iophore and ster igmata ou end . 2 . Per ithecium with on e of I t s asci and ascospores .

3 . Content s f rom an u n r ipe per ithec ium . 4 . A sm al l par t of th e mycel ium w ith con idio
phor e c and spor e bear ing s ter igm ata ; you ng ascogon ium as .

’

2, 3 , 4 a fter DeB ary .

Geog raph ical dis tr ibu ti on . The disease has been r epor ted f rom near ly every
part o f the Un i ted States . I t never becomes ep izoot ic, bu t i s u sual ly confined to
i so lated local it ies .

While forage poison ing i s not necessar i ly pecul iar to low , poo r ly drained
dis tr icts, i t i s at least most f requen t ly observed in those p laces where condition s
are mos t favorable for th e developmen t o f cryp togam ic growth .

E tiology . The disease seem s especial ly l ikely to appear when hor ses
or mu les are fed on grain or fodder which has - become overgrown with
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moulds, or when at pas ture, they have had access to grass wh ich , f or

var ious r easons, has become f ermen ted or mouldy. Var ious m icro - organ isms

have been found to be associated w ith the disease, but as yet none have been
proven to pos sess any et iological s ign ifican ce. Cultu ral and h is tological stud ies
have al l p roved negat ive. D r . Moore has in one ins tance succeeded in obtain ing
a pure culture o f the colon baci l lus f rom the brain .

S ymptoms . Depending upon the sever i ty o f th e attack , t ne d i seas e m ay

man i fest i tsel f in any one o f th r ee form s, namely ; acu te, subacute and abor t ive.

I t i s poss ible to observe al l o f these f orm s in a s ingle outbr eak, as th e sudden
ness o f the on set i s apparen tly r egu lated by th e amoun t o f th e po i son laden
food wh ich the an imal has inges ted .

The acute type i s character ized by the abrup tness of i ts appearance, and th e

grave general disturbances which immediately man i f es t them selves . There i s

somet imes violen t trembl ing and twitching o f the mu scles over the en t ire body,
but mos t common ly th e acu te form i s ushered in by s tupor .

There i s man i f es ted a weak
,
stagger ing ga i t and the pharynx i s e i ther

par t ial ly or comp letely paralyzed . The tongue may also be par t ial ly paralyzed
and p rotrude f rom the mou th, and sal iva fal ls in s tr ings f rom the l ips . The

pup i l i s dilated and the con j unct iva i s , as a r ule
,
highly conges ted . The pulse

i s var iable and may be very r ap i d and hard
,
or scarcely percep t ible ; the resp ira

t ion i s hur r ied and j erky . Th e temperature may be S l ight ly elevated, but i s
most fr equen tly subnormal . In tes t ines and bladder ar e paralyzed .

I n th is form there may be s l ight muscu lar r igidity aff ect ing the muscles
o f the back

,
neck and j aws, al though in many cases this symptom never man i

f ests i tsel f . There i s no r igid i ty o f the ocu lar muscles . Th e an imal soon

becomes so weak that h e i s no longer ab le to suppor t h im sel f and fal ls . Del ir ium
may man i fest i tsel f , in wh ich the patien t may per form a ser ies o f movemen ts as

i f trott ing, or become so v io len t as to do himsel f ser ious inj ury, but mos t
o f ten coma and comp lete paralys is supervene and death results in f rom four
hour s to two days f rom the commencemen t o f the attack .

The subacu te form i s much the same as the pr eceding, except that i t
developes mor e s lowly and th e symp toms are not so v io len t . I t i s fir s t not iced
by a s lowness in mast icat ion and a diffi culty in swal lowing . A f ur ther indicat ion
o f appr oaching paralys is i s seen in the f requen t knuckl ing and th e loss o f

con trol over the ta i l . The temperature i s subnormal and the pulse and r esp ira
t ion are but S l ightly al tered . Th e bowels and bladder ar e inact ive and i t i s
seldom that vo idance o f u r ine and faeces occur s volun tar i ly. There i s but
s l ight r igid ity o f th e muscles i f indeed ther e i s any, and no evidence o f pain i s
appar en t . These symp tom s may last two or three days, when gradual improve
men t takes p lace, or the paralys is becomes more comp lete, the general weakness
mo re marked, paroxyms of del ir ium develop , with inabi l i ty to stand, breath ing
becomes mor e labor ed, coma comes on and death r esu l ts apparen t ly w i thout a
s truggle. This form las ts f rom S ix days to two weeks .

I n the abor t ive form there are no wel l marked const i tut ional symptom s.

The appet ite may be somewhat lessened, th e abi li ty to swal low s l ightly impaired,
and the an imal’s movemen ts a l i ttle uncer tain , but no very not iceable symptoms

appear to attract the atten t ion . Improvemen t usual ly takes p lace on the th ird
or fou r th day, and r ecovery i s th e u sual r esult .

Les ions . As a rule
, post - mor tem exam inat ion reveals no naked eye

changes in the t is sues of an imals dead of forage poison ing. There
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may be conges t ion o f the brain and cord w i th exten s ive eff u s ion in to the

ven tr icles and subarachnoid spaces . Few smal l hemor rhages and par enchyma

tous degenerat ion s within the var ious organ s have been m en t ioned . Maccallum
and Buckley have found in th e brains of hor ses dying o f this disease, areas o f

so f ten ing “
in the f ron tal region on each s ide, an ter ior to the motor r egion o f

the cor tex . Thi s les ion was pract ical ly confined to the w h i te matter immediately
under the cor tex . I n th e aff ected ar eas ther e was “comp lete destruct ion o f the

brain subs tance, in which th e anatom ical s tr uctures are dis in tegrated and largely
r ep laced by a col lo id—l ike mater ial . Th e neighbor ing blood vessels were acu tely
inflamed

,
w i th cel lular infi ltration o f leucocytes and red corpuscles in to th e

per ivascu lar spaces and t issu es . I n a later ou tbr eak these wr i ter s fai led to find

the brain les ion , bu t did obser ve the vascu lar changes above descr ibed .

M cCar thy and Ravenel , in a study o f fi f teen an imals f ound cer tain les ions
in th e upper gas tro in test inal tract and in the central nervous sys tem . These
vvere

( 1 ) I n the in tervertebral and Gasser ian gangl ia, where a per icapsular ,
smal l r ound cel l accumu lat ion was pr esen t . The cel ls were al l o f th e same type,
th e nucleu s and protop lasm being abou t th e s ize o f a r ed corpu scle. There was
no evidence that these cel ls were the resu l t o f prol i f erat ion o f the or iginal
layer o f capsu lar cel ls .

(2) Cort ical les ions — These con s is ted o f congest ion o f th e cerebel lar and

cerebra l cor tex . There were also cap i l lary hemor rhages . The m en inges were
normal .

(3) Changes in th e choro id plexu s . I n three cases the choro id p lexus
was changed in to a tr iangu lar tumor - l ike mas s

,
o f a yel lowi sh red co lor and o f

a firm con s istency . The incr ease in s i ze was foun d to be due to a p ro l i f erat ion
o f the elast ic t issue su rr ounding the vessels .

(4) Changes in the nerves — There was a distinct degenerat ion o f the

nerves supp lying th e larynx and neck . Th i s was presen t in th e nerve up to th e

gangl ion , but was not found in the pos ter ior roots . O ther s l ight changes were
detected .

Moore fai led to find any gross les ions in the nervous sys tem and other
organ s in th e cases exam ined by h im . I n one case the brain ,

sp inal cord, and

organ s were s tudied hi s tologica lly with negat ive results .

Differen tial diag nos is . A very impor tan t po in t in the r ecogn i t ion of forage
poison ing i s th e his tory which has been refer r ed to p revious ly . I t mu st be
dis t ingu ished f rom inflammat ion s Of th e brain and m en inges

, and f rom rabies .

Tr eatmen t . I n the acu te cases th is i s seldom success fu l
,
al though qu ick

acting s t imu lan ts to arouse th e pat ien t may be tr ied . I n the subacu te cases a

pu rge shou l d always be given to r id the in test ines of the po ison . Strychn in in
large doses, to overcome the extr eme dep ress ion o f the nerve cen tr es

,
and

atrop in to suppor t a f ai l ing circu lat ion may be adm in ister ed hypoderm ical ly
at f requ en t intervals with benefit .

I n th e very m i ld cases, all that i s necessary i s to emp ty th e bowels with a

purge.

I t is o f th e u tmos t impor tance, in al l cases, with the retur n o f the appet i te,
to supp ly on ly such foo d and water concern ing the wholesomeness o f w h ich
there can be no quest ion .

P r even tion . Since i t seem s to be qu i te genera l ly accep ted that this
disease i s brough t about by th e inges t ion o f mou ld - con tam inated food
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the p rophylaxis i s apparen t . Whenever the disease makes i t s appear

ance ei ther in a s table or a pas ture, th e an imals shou l d be immediately removed
fr om f ur ther expo su re by changi ng th e food supp ly . The food shou ld come,

pr e f erably, f rom a clean
,

‘

n ew source and the water Should not be con tam inated
by sur face dra inage. I t i s a lso wel l to thoroughly dis in f ect the mangers and

f eed - boxes , and r ender inocuous th e so i led l i tter .

There i s no known m ean s o f ar t ificial p ro tect ion ,
and th e disease wil l r ecur

i f th e an ima ls ar e again al lowed acces s to spo i led f ood . (Stuhr ) .

H is tory. Dur ing the win ter o f 1 908 several cases of

poison ing f rom spo i led S i lage were repor ted to D r . Stange o f

the Iowa State Co l lege.
,
O ther cases have no doubt been en

coun ter ed . I n every in s tance, as
'

in th e case r epor ted by D r . B eaumon t
,
below,

mou lds occu r red in th e s i lage. D r . Beaumon t says : “I am sending you under
separ ate cover by mai l a specim en o f corn s i lage upon which you wil l not ice i s
gr ow ing some f orm o f mou ld which in my op in ion i s accoun table for a very

pecu l iar disease, ex is t ing among a herd o f young hor ses and mu les belonging
to a f armer l iving here.

D r . R. E . Buchanan found these mou lds occurr ing in spo i led s i lage to be a

species o f M onas cus . O ther moulds, M ucor
,
P en ici llium g laucum , and Ver tici l

l ium were also p resen t ; bu t ther e was a pr eponderance o f M onascus .

Symptoms .

“
The fir st an im al

,
a thr ee year o ld fi l ly

, was taken s ick about
Ap r i l l s t , show ing symp tom s as fo l low s : Gaun t, dep res sed , s t i ffn es s o f ga i t .
When ly ing was unable

‘

to r i se
,
but when ass i sted to r ise wou ld s tand and Show

incl inat ion to eat but was unab le to mas ticate and swal low food . Temp .

F . Pu l se 86, Resp irat ion 36 ; f r i ct ion sounds dist inctly heard at each hear t beat .
A whistl ing sound was em i t ted du r ing exp i rat ion and there was also a

suppr es sed pain fu l cough . An imal d ied in abou t five days .

“
A two - year - old mu le and one two - year - old fi l ly were attacked w i th d isease .

The mu le i s imp roving and wil l recover but the two - year - old fi l ly shows exactly
th e sam e symptoms as Case No . 1 , as ide f rom being espec ial ly st i ff and lame

in one for e shoulder
,
and I think wil l die within two days .

”

Tr eatment. The treatmen t as fol lowed by Dr . B eaumon t i s descr ibed in
detai l in h i s paper before the M iss our i Va l ley Veter inary As sociat ion , June
16- 1 7, 1 909 . B r iefly

,
the method was as f o llows

Tinctu re Strophan thu s in two - dram doses , every two hou r s (given as a

cardiac s t imu lan t, th e hear t action being very weak ) . 1 quar t o f raw l inseed
oi l given in two doses , s ix hou r s apar t (as general laxat ive ) . Po tas i i N i tras
in hal f to one ounce do ses , dis so lved in water and given as a dr ench, every
thr ee hours (al terat ive diuret ic, and resp iratory s t imu lan t ) . Af ter th e fir st
twen ty - fou r hou r s th e Tr . Strophan thus was discon t inued and he began giving
I ron Quin ine and Strychn in ton ic in one - ounce doses three t imes da i ly. This
was . con t inued with the Po tas i i N i tras un t i l the an imal s howed marked im

p rovem en t when bo th r emedies wer e discon t inued and he p rescr ibed Fowler
’

s

So lu t ion (Liquor Potas i i Ar sen i t i s ) in ha l f - ounce ,
doses thr ee t imes dai ly

dur ing convalescing s tage o f the disease which lasted about t en days or two

weeks .

Dr . C. H . Stange has con tr ibu ted th e fo l lowing on forage po ison ing and

especial ly w ith ref erence to s i lage
“
Numerous cases have been repor ted o f an aff ect ion o f the cen tra l nervous

Sys tem , th e symp tom s be ing in general qu ite S im i lar but di ff eren t and varying

P o is on ing f rom
S i lag e
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cau ses are ass igned . Dr . Francis repor ts that in the fal l o f ’
03, spr ing o f

’
04,

f our to five thousand horses and mu les died with a nervous disorder character
i zed by s tructural changes in the brain which cau se incoordinat ion , del ir ium ,

coma and usual ly death . He concludes that th e disease i s not cau sed by
mou lds but i s the r esu l t o f an imals having f r ee acces s to a labor diet when kept
i n idleness . He was unable to find th e germ descr ibed by Wi lson and B r imbal l .

P rof essor Harr ison o f the Ontar io Agr icu ltural Co l lege r epor ted several
cases and as a r esu l t o f h is invest igat ion s h e concluded that the di sease was

due to a coccus insolated f rom the men ingeal fluids . P earson s tudied an ou t

break in seven hor ses, five o f which d ied . The ou tbreak occurr ed soon af ter
open ing a new s i lo , th e en s i lage f rom which was mou l dy. The symp toms ob

served wer e very s im i lar to those obs erved by P ro f essor Harr ison and h e

emphas i zed the paralys is o f
.

the p harynx and great muscular weaknes s . He

concluded as a r esult o f f eeding exper imen ts that th e so - cal led cerebro— sp inal
men ingit is was a forage po ison ing . D r . Dow of Connect icut descr ibes two

cases which were attr ibu ted to water ing f rom a tub con tain ing a mou ldy s l ime.

D r . Ferguson o f Texas descr ibes th r ee cases o f forage po ison ing due to smu tted
corn . There was ver t igo, coma, low temper ature, pu lse in later stages rap id
and i r regu lar . I n 1 90 1 D r . H ickman invest igated an ou tbreak among hor ses
in Nor th Carol ina in which a lar ge number o f hor ses died . I n 1906 another
o u tbr eak occu r red at the same p lace (Hyde Co . ) in which abou t for ty hor ses
and mules died in abou t thr ee weeks . The cau se in these cases seemed to

’

be
mou lds on vegetat ion . On th e who le th e country i s low and swampy. Th e

pathological changes o f E p izoot ic Leuco - E ncaphal i t i s were descr ibed by M cCal

lum and Buckley in 1902. Mu l ler o f Germany r epor ted an ou tbreak among
hor ses, cattle and Sheep due to mou ldy straw . (B er l iner - Ti erarzt l iche Wochen
s chr i f t ) . D r s . M cCar rol and M cM u l len descr ibe an ou tbreak o f cryptogam i c

po i son ing in hor ses due to f eeding mouldy beet tops . D r . Lockhar t descr ibes
several cases in Canada . The prom inent symp tom seemed to be th e inabi l ity
to swal low .

“
Two outbreaks have come under ou r observation dur ing th e pas t year .

The fir s t con s is ted o f eleven head o f hor ses
, two hor ses were being f ed for

market, the o th er s were f ed in the same manner dur ing the n ights and turned
ou t du r ing the day . The fir s t an imal aff ected was one being f ed for market .
I t ate par t o f i ts f eed in th e morn ing bu t in a f ew hour s showed symptom s o f

p tyal ism , depress ion and pares is o f the hind quar ters . By noon the an imal was
down , unable to r ise and s truggl ing some, and died that n ight . Th e next
an imal to Show symptom s was i ts mate . The symptom s shown in th i s case

were S im i lar to acu te cases o f th e so—cal led cerebro - sp ina l m en ingitis , com ing on

with tr embl ing and weakness caus ing the an imal to stagger . An ear ly symp tom
in al l cases com ing under ou r observation i s the p tyal ism due to inabi l i ty to
swallow . (Dyspag ia) . As a resu l t the sal iva col lect s in th e mouth and hangs
f rom i t in s tr ings . Mu scles o f di ff eren t r egions o f th e body are l iable to con

tract . The br eathing is r ap i d and in some cases may be o f th e Cheyne- Stokes
var iety . The temper atur e in this case was sub- normal . I n some o f th e

‘

more

chron ic cases and when the an imal has been down f or Some t ime with con

s iderable s truggl ing the temperatur e was somewhat elevated . The pu lse was

var iable
,
being abou t normal in some cases and rap id and almost impercept ible

in other s . The an imal became qu i te violen t at t imes and final ly died l iving
but a few hours longer than th e fir s t an imal . The other seven an imals showed
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a more chron ic cou r se, show ing inab i l i ty to swa l low,
S low

,
weak pu lSe, diffi cul t,

no isy r esp irat ion , weakness and paralys i s, spasm o f muscles o f head, neck
and back

,
death taking p lace in f rom two to s ix days . The other two an imals

showed a m i ld type o f the disease as s l ight los s o f con trol
, some exophthalm ia,

loss o f appet ite and thir st and loss o f condition . These an imals wer e p laced
on potass ium iodid and nux vom ica and recovered .

“This ou tbreak was attr ibu ted to mou ldy s i lage
,
which was being fed

to the hor ses, but in order to be more cer tain 1 50 pounds o f S i lage were ship
p ed to th e col lege and f ed, fir s t to one hor se which died in two days f rom an

acute form o f the disease. Another hor se was fed but wou ld not eat th e

s i lage so wel l, con sequently did not die qu i te so soon , l iv ing f or several days.

I n both cases th e symp toms resemb led those seen in the or iginal ou tbreak.

Post mor tem revealed no changes excep t a f ew petechia along th e smal l in
test ine

,
a f ew in farcts in the kidney and Sl ight so f ten ing o f the bra in . This

however was not very marked, p robab ly due to the fac t that they were acute
cases . M icrOSCOp ic exam inat ion revealed the p resence o f mou ld in th e mucosa

and submucosa o f th e in tes t ine, also mycel ial thr eads grow ing between and

around th e r enal tubules .

“
The other ou tbreak cons isted o f four hor ses, three o f wh ich d ied o f an

acute form o f the disease, th e symptom s being s im i lar to those al ready des
cr ibed. The four th being o f a more chron ic nature was p laced on po tass ium
iod id and nux vom ica and recovered . I n th is outbreak the h ay was found to

con tain a fine mould and was cu t f rom an old pond which had been p lowed
up and seeded. The water had overflown th is , however , and stood for some

t ime . The symp tom s and pos t mor tems were s im i lar to those descr ibed in

th e fi r s t outbreak, w i th th e except ion that no histo logical exam inat ion s were
made.

“
A form of cerebro sp inal men ingit is i s quite common in Germany.

~ I t has

also been descr ibed in Austral ia, Great B r i tain and Russ ia. It may be that
these ou tbreaks ar e due to other causes than those already descr ibed . Sid

amg rotzky and Schlegel found a form o f coccu s in the sub- arachnoid fluid, but
i t was necessary to make sub- du ral inj ec tion s o f cultures of th is organ ism to

cause m en ingo encephal i t is . Johne found a diplococcus in the cerebro - sp inal
fluid of aff ected hor ses .

O s ter tag found a dip lococcus s im i lar to the one found by Johne in the

cerebro - sp inal flu id in th e so - cal led Borna’

s d isease. They were pathogen ic for
horses and sub dural in j ect ions p roduced symp tom s and death s im i lar to cases

o f Bor na
’

s d isease. Hu tyra and Marek cal l atten t ion to the fact that bacter
iolog ical invest igat ions have not been f ol lowed by the same resu l t but poss ibly
the several inves tigator s were working w i th th e same organ ism . Never theles s
i t r emain s to be Shown whether all cases o f cerebro - sp inal men ingi t is are due

to the sam e cause and resemble Borna’

s disease. On th e o ther hand it i s poss i
ble that ep i zoot ic cer ebro - sp inal men ingit is o f dom est ic an imals has no specific
cause.

“It i s apparen t that mouldy f ood and water has caused several outbreaks
in thi s coun try . Natural in f ect ion in E u ropean outbreaks i s also supposed to

take p lace through in f ected food and dr inki ng water . The disease i s not tran s
m i f fed f rom one an imal to another . Mohler cal ls attent ion to th e very inter
es t ing work o f Schlegel and th e Ber liner Tier

'

arzt l iche Wochenschr i f t who
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assoc iates w ith the aff ect ion an organ ism which he termed Streptococcus mel

anogenes . M ohler states , however , that wh ether th e disease i s o f m icrob ian
or igin or an in toxicat ion h as not yet been defin i tely establ ished.

E rgot ism i s a d isease o f bovines caused by the inges tion of

E r got ism con s iderable quan t i t ies of food con tam inated by ergot . E quines are

apparen tly less suscept ible than bovines , al though the hor s es have
been known to su ff er severely f rom the disease . E rgot ism in man i s not

an uncommon occur rence, and in near ly every ins tance i t has r esulted f rom
eat ing br ead made o f ergot ized gr ain . The disease makes i ts appearance among
ca ttle chiefly in th e win ter and Sp r ing season s and has at t imes been th e cause
o f ser ious losses throughout the cen tral and western s tates .

E rgot i s the sclerot ium o f
’

a paras i t i c fungu s, Claviceps purpur ea, wh ich
in f es ts many spec ies o f nat ive and cult ivated grasses , and appear s on some o f

our grain s, especial ly rye. The sc lerot ium rep resen ts a s tage in the l i fe his tory
of the fungu s, which i s in termed iate be tween that o f th e mycel ium or spawn ,

and th at o f th e spore
- bear ing thal lus . I t flour i shes par t icular ly wel l on r i ch

soi l and in warm , damp season s . The chem ist ry o f ergot i s not exactly known ,

al though Kober t succeeded in separat ing three bodies ; namely, ergot in ic acid,
cornut in, and sphacel in ic ac id .

E rgot in ic ac id i s a p rotop lasm ic poison , and when in j ected in travenous ly

produces inflammat ion o f serous and mucous membr anes, d is in tegr at ion o f red

blood cel ls
,
and w ide - sp read ecchymoses ; cornutin exci tes the cen tral nervous

sys tem and causes genera l convul s ions ; and sphacel in ic
‘

acid indu ces gangr ene.

Symptoms . E rgot ism man i f es ts i tsel f among an imals chiefly in the chron ic
f orm

,
s ince, as a ru le, the po ison i s acqu ired in smal l amounts and accumulat ion

takes p lace s lowly. Two dist inct types o f th e d isease are r ecogn i zed, namely :
spasmodic and gangr enou s . Symptom s r eferab le to th e diges t ive tract, su ch
as nau sea

,
vomi ting, co l ic , d iar rhoea or con st ipat ion appear in bo th form s .

P regnan t an imals very f requen t ly abor t .
I n the spasmodic type o f the d isease, symp tom s due to over s t imulat ion

of th e cen tral nervous system
,
appear . These ar e ton ic con tract ion o f the

flexor tendon s o f th e l imbs , anaes thes ia o f the extrem i t ies , muscu lar trembl ing,
general tetan i c spasm , convuls ions and del ir ium . Death usual ly occur s f rom
secondary cau ses .

Gangr enous ergot ism i s at tr ibuted to pro longed cons tr i ct ion o f the ar ter ioles,
and mor e di rectly perhap s to degenerat ive changes in th e ves sel wal ls, and the

consequen t format ion o f hyal ine thromb i .
It i s character ized by coldness and anaest hes ia o f the extrem i t ies, fol lowed

u lt imately by dry gangr ene of these par ts . The eff ects o f this dry gangr ene
ar e o f ten very ser ious and amoun t to s loughing o f th e f eet, t ips o f th e ear s

,
t ip

o f th e tai l, shedding o f th e hair , teeth, etc. Death takes p lace f rom exhaus tion .

Les ions . W ith the excep t ion o f the gangr ene wh ich may vary greatly in
sever i ty, there are no les ions o f especial S ign ificance. Degenerat ive changes
in the sen sory ar ea o f th e cord and in the vessel wal ls have been observed in
an imals s lowly poi sond with ergot .

Tr eatmen t. The fir s t essent ial in the treatmen t o f ergot i sm i s to remove
the cause. I n wel l es tabl ished cases treatmen t does not as a r ule prove
sat is factory .

Tann ic acid i s the chem ica l an t ido te, and should be given to neutral i ze the

unabsorbed por t ion o f the po ison .

“

Chloral i s the phys io log ical an t idote. I n
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addition to giving the ant idote, the treatmen t i s en t irely symptomat ic. (Stuhr ) .

A

F ig . 5 . A . Asperg i l lu s fum ig atus Showing con i l ioph or e on r ight w i th ster igmata and
spores attached on le f t. B . A . n ig er show ing con id iophore , ster igmata, and spores attached
in cha in s . A f ter Siebenmann .

Pneumonomycos is i s a not uncommon disease o f domes tic
Aspergi l los is an imals caused chiefly by the mould

,
Asperg i llus fumigatus ,

al though the Asperg i l lus nig er i s also pathogen ic for birds . This
disease i s most f r equen t in b irds, both domest ic and wi ld, occas ional ly observed
in horses and cattle, and rarely in man .

“ Resp irator y diseases and lowered vital
i ty p redispose. In al l species th e disease i s character ized by pu ru len t local
inflammat ions in the lungs or o ther t issu es, and a

'

purulen t and necrot ic pseudo
membrane upon th e bronchial, tracheal, and other mucous m em br anes upon
which it grows . The appearance o f the pu lmonary les ions somet imes resembles
tuber cle

,
some times act inomycos is .

Pneumonomycos is has been exper imen tal ly p roduced in birds (p igeon s and

geese) by compe l l ing them to inhale aspergil lu s spores for a few m inutes , af ter
which they usua lly die o f pneumon ia in a few days . Rabbits have also been
success fully inocu lated by in tr avenou s inj ect ion o f spores .

E tiology. I n mammals the Asperg i llus fum ig atus and in birds the Asper

g i llus f um igatus , n ig er and f lavescens seem to be pathogen ic spec ies .

I n fcet ion takes p lace mos t common ly by inhalat ion o f th e spores wh ich
o f ten ar e su spended in the ai r , or by taking them in with th e food . Intest inal
in fect ion has not been observed . The Spores are widely distr ibuted in nature
and exis t in vegetable matter and grain abundan tly . They po s ses s r emarkab le
vi tal ity and exhibit con s iderable res i stance to des truct ive agencies . The patho
gen ic power o f the mou ld does not depend upon any product which i t elaborates
bu t upon th e react ion s which resu l t f rom i t s penetrat ion in to the t issues . Peck
observed th e disease in seven subj ects, in a s table where hor ses wer e f ed on

mouldy hacked hay.

Symptoms . Th e di sease i s o f S low developmen t in the larger an imal s and

may not be observed unt i l
,
we l l advanced . I n general the symp tom s are of a

pneumon ic nature and in addition there i s p rogress ive emaciat ion . A case in a



30 MANUAL OF POI SONOUS PLANTS

Jer sey cow, descr ibed by P ear son and Raven el p resen ted the fo l lowing symp

tom s ; th e an imal had been in poor condit ion for s ix mon ths before i t was

exam ined . I t was weak and dep r es sed , did not eat , br eathed with difli cu lty and,

at t imes
,
coughed violen t ly . P ercu s s ion o f th e ches t gave sounds clear er and

louder than normal and au scultat ion revealed th e lung and bronchial sounds
much inten s ified . Six days later these symp tom s becam e mor e p ronounced, th e
resp irat ion and pu lse very rap i d . The an imal gr ew rap idly weaker and d ied
ten days af ter fir s t being seen . Th e symptom s in b irds are much th e sam e as

those in mammals excep t, that th e di sease run s a mo r e rap id cou r se. E macia
t ion advances rap idly and fet id diar rhoea may set in and con t inue un t i l death
in f rom a week to two m on ths . A t t imes emaciat ion i s the on ly symp tom .

Fowls em i t a gla ir y discharge f rom th e nos tr i ls which may con tain the Spores .

I n the p reven t ion o f the d isease in fowls therefore, i t i s neces sary to i so late
or des troy the s ick fowls together with th e carcas ses and fum igate th e pou l try
houses . The roosts may be whitewashed .

Les ions . Th e les ion s take the form o f a m i l iary suppurat ive process , the
foc i vary ing in s ize f rom ver y smal l up to that o f a pea . These may exi s t in
large number s and be scattered throughout th e en t ire lung . Somet imes they
become confluen t and p roduce large ar eas o f d isease. The p rocess s tar ts in the

bronchial mucous m embrane, and later invo lves the bronch ioles and alveol i .
A ver y impor tan t feature i s the in ten se amoun t o f emphysema which i s appar en t
on external exam inat ion o f the lung. The lobu les are o f ten widely separated
and can be readi ly seen in outl ine when a por t ion o f the t issue i s exam ined
by transm i t ted l ight . I n thes e emphysematous inter lobu lar spaces , and in the

ai r passages are seen wh itish
,
mouldy look ing patches . They are composed o f

denuded ep ithel ium ,
inflammatory exudate, f ru i t hyphae and spores .

The les ions spread by penetrat ion o f the mycel ium caus ing a destr uction
o f t issue. Spor es are not found w ith in the t issues . I n rare cases there i s d i ff use

pneumon ia character i zed by hepat izat ion and in ters tit ial infi ltrat ion . On th is
latter accoun t th e d isease has been descr ibed as being s im i lar to con tagious

p leuro pneumon ia o f cattle . There may be pu lmonary gangrene f rom Secondary
invas ion o f putr efact ive organ isms act ing upon th e dev ital i zed t issue. An

in terest ing feature i S '

th at this d isease may inter fere with the tuber cul in test .
Th i s was shown in the case, above refer red to , in wh ich the tes t was used
w ithout success

,
and les ions o f tubercu los is found in the lung on postmor tem

exam inat ion .

Trea tmen t. Th is must o f necess ity be un sat is factory s ince i t i s qu i te
imposs ible to destr oy the moulds which have penetrated the lungs . (Stuhr ) .



CHAPTER V

POISON ING FROM FUNGI

That fungi o f var ious kind are In j ur ious , was known to the ancien ts .

P ro f . Ford 1 says , The mos t in terest ing cases o f mushroom or , as common ly
descr ibed

,
toadstool po i son ing and one o f the fir s t authen t ic cases on r ecord,

occurr ed in the fam i ly o f the Gr eek poet, E ur ipedes, who los t in one day, w i fe,
daugh ter

,
and two sons, who in the poet

’

s absence par took o f the deadly species .

Among the great ones whose l ives wer e sacr ificed to th e same ign orance may

be men t ioned Pope Clemen t VII . , the E mperor Jov ian , th e E mperor Char les VI .,
B er roni ll o f Nap les and the

‘widow o f Tsar A lexis . The death o f th e E mperor

Claudiu s i s also ass ign ed to this cause, bu t th e r eason and manner o f the

acciden t ar e not cer ta in .

I n addition to po i son ing f rom toadstools
,
i t has long been known that

E rgot (Claviceps purpur ea) i s inju r ious to man and lower an imals . I n recen t
years E rgot ism has not been so ser ious as former ly .

O ther fungi also may be respon s ible for the death o f an imals by po ison ing.

The Fly Agar ic (Aman i ta mus car ia) , a beauti fu l species , i s common in many
par ts o f the Un i ted States . I have descr ibed i t in detai l in

,

another par t o f th is
work . I n th is connect ion I shal l quote f reely f rom the detai led and excel len t
accoun t o f po ison ing as given by P ro f . V. K . Chesnu t, and th e excel len t repor t
given

,
o f A . pha lloides byP ro f . Ford , who has wr i tten the most recen t accoun t

o f po ison ing f rom th is fungu s .

The symp tom s and tr eatmen t are thus descr ibed by M r . V. K
.

Chesnut
“
Th e symp tom s o f po ison ing f rom the fly aman i ta, as deduced f rom a

number o f cases , are var ied . I n some ins tances they begin on ly af ter several
hour s

,
bu t u sua l ly in f rom one - hal f to one or two hou r s . Vom i t ing and

diar r hoea almos t always occur, with a p ronounced flow o f sal iva
,
suppr ess ion

o f the ur ine, and var ious cer ebral phenomena beginn ing with giddiness , loss
o f confidence in one

’

s abil ity to make ordinary movemen ts
,
and derangemen t

of vi s ion . This i s succeeded by s tupor , co ld sweats, and a very marked weaken
ing o f the hear t ’s act ion . I n case o f rap id recovery the s tupor i s Shor t and

usual ly ma rked with m i ld del i r ium . I n fatal cases th e stupor con t inues f rom
one to thr ee days and death at last ensues f rom th e gradual weaken ing and

final s toppage o f th e hear t’s act ion .

The tr eatmen t for po ison ing by Aman i ta muscar ia cons ists p r imar i ly in
r emoving the unabsorbed por t ion o f the aman i ta f rom th e al imentary canal and
in coun teract ing the eff ect o f muscar in on the hear t . The act ion o f thi s organ
shou ld be for t ified at once by th e subcutaneous in j ect ion , by a phys ician , o f

atrop in in doses o f f rom one one - hundredth to one- fif t ieth o f a grain . As a

st imu lant emetic, mustard is par t icu lar ly valuable. I f th is i s not effective
apomorphin shou ld be adm in istered by a phys ician . I n case o f p ro found stupo r ,
however , even thi s may not p roduce th e des ired act ion . Tann in i s o f l itt le

1 Science N . S . 30 : 97 , 98 .
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or no value in r ender ing the muscar in insolu

ble in the s tomach . I f vom it ing has not taken
place, r ecen t ly bur ned charcoal or two grains
o f a one per cen t alkal ine so lution o f perman

ganate o f potash may then be adm in i stered
, in

order , in the cases o f the former substance, to
absorb the po ison , or , in case o f th e latter,
to decompose i t . This should be f ol lowed by
o i ls and oleaginous purgat ives , and the in

test ines should be cleaned and - washed w ith an

enema o f warm water and tu rpent ine.

“
E xper imen ts on an imals poisoned by the

fly aman ita and w ith pur e muscar in show very
clear ly that when the hear t has near ly ceased
to beat it may be s t imulated to strong act ion
almost instan tly by the use o f atrop in . I t s use

as thus demon strated has been the means of

sav ing many l ives . W e have in this alkalo id
an almos t per fect phys iolog ical ant idote for

mu scar in , and therefore in such cases o f po i

son ing i ts use should be pushed as heroical ly
as the symptom s w i l l war ran t . Th e presence
o f pha llin in Aman i ta mus car in i s poss ible,
and it s symptoms should be looked for in the

red co lor o f the blood serum discharged

it
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I t i s wel l known that in some par ts o f E urope the fly aman i ta, af ter the

removal o f the poi son by treatmen t w ith v inegar , is a common ar t icle o f food.
I t was interes t ing to di scover not long s ince that among some o f our own

peop le a s im i lar p ract ice p revai ls . Though mos t o f the co lor ed women o f the

markets look upon th e species with hor ror , one o f them rec ited in de tai l how
she was in the habi t o f cooking i t . Sh e pr epared the stem by scrap ing, the
cap by removing th e gi lls and peel ing the upper sur face. Thus dr es sed the

mushroom s wer e fi r s t bo i led in sal t and water
,
and a f terwards s teeped in

v inegar . They wer e then washed in clear water , cooked in gr avy l ike ordinary
mushrooms and served w ith beef s teak. This i s an exceedingly in terest ing
operat ion f rom th e fact that al though i ts au thor was who l ly ignoran t o f the

chem i s try o f mushr oom po isons, she had never theles s been emp loying a process
for the r emoval o f these po i sons wh ich was scien t ifical ly cor r ect . Th e gil ls ,
according to var iou s pharmacological r esearches

,
are the chief seat o f the

po isonou s p r incip les in thi s p lan t and their removal at once takes away a large
par t o f th e po ison . The sal t and water wou ld remove phal l in or any other
toxalbum in the mu shroom con tained, and al though the presence o f phal l in
or any o f th is class o f po ison s has not been demon strated in Aman i ta muscar in,

there i s a s trong su sp icion that i t may occur in s l ight amoun t . Th e v inegar
,

secondly, removes th e alkaloid po i son ,
muscar in

,
and the mushroom af ter

th e two treatmen ts i s f ree fr om po i son s . This p roces s i s ci ted, no t to r ecommend
i t s wider u se, bu t as a m atter o f general i n teres t . The w r i ter ’s recomm enda
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t ion i s that a mushroom contain ing such a deadly po ison shou ld not be used
for food in any form , par t icular ly ,at a season when excel len t non -

po isonous
species may be had in abundance.

“I t i s surpr is ing that cases o f po ison ing ar e not more f requent. A t Tacoma
Park, D . C.

, on November 9, o f last year , a lady who has a thorough knowl
edge o i edible and po isonous mushroom s met a fam i ly, cons isting o f a man

,

woman, and two children
,
who had j ust completed the gather ing o f a basket

ful o f the fly aman i ta and the death cup, descr ibed below, which they were
tak ing home to eat . I n rep ly to ques t ions the woman stated that they had
o f ten eaten this kind pur chased dry at an Ital ian s tore

,
but that th ey

.

had never
gather ed f resh ones be fore. Of cour se they had m istaken the speci es, or pos

s ibly the dr ied ones were fly aman i tas f rom which the po ison had been t e

moved by treatmen t with vinegar . A f ter cons iderable per suas ion the peop le
consen ted to throw the lot away.

F i g . 7 . F l y Ag ar i c (Ama n i ta m u sca r z
’

a ) . U . 8 . Dep t. A g . l .

'

I t is impos s ible to say what amoun t o f th e fly aman i ta wou ld prove fatal,
but in this connect ion i t i s o f in teres t to note the cu s tom r epor ted by Krashen
inn iko i

’

f
, a Rus s ian who travel led in Siber ia and Kamchatka f rom 1 733 to 1 743,

namely ‘that th e nat ives o f th e latter coun try, par t icu lar ly th e Koraks , used the
fly aman i ta as an in tox ican t

,
thr ee or f ou r specimen s cons t itu ting a moderate

dose for one habituated to i t s u se, bu t ten being r equ ir ed for a thorough drunk .
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The same ob servat ions, w i th var ied detai ls, have been made by ofh er s, par
t icu lar ly by Lang sdor ff , who traveled around th e wor ld w i th th e Russ ian
navigator Kru sens tern f rom 1 803 to 1 806, and in more recen t t imes by Kennan
in h is fir st Siber ian j ourney o f 1 865—67.

“
The p lan t may be taken f resh, but i ts taste i s so d isagr eeab le that on ly

with great difficulty can a sufficien t amoun t be eaten to produce the in tox icat ing
effect . The Koraks have two pr incipal methods o f taking i t : F ir st, by swal low
ing p ieces o f th e dr ied caps without chewing them ; second, by bo i l ing th e dry
caps in water and then dr ink ing th e l iquor thus produced m ixed w i th the j u ice
of ber r ies or herbs to disgu ise the tas te. The inten s i ty of the poisonous
character o f the fly aman ita undoubtedly var ies at d iff eren t ages , with di fferen t
indiv iduals

,
and w ith d i ff erent m ethods o f p reparat ion . The amoun t o f the

po ison that can be taken in to th e sys tem with impun i ty var ies , too, with the

per son who takes i t . The fact that a Korak
,
who has long used the plan t

‘

as

an in tox ican t, can eat ten spec imens and merely become drunk, does not p rove
that a s im i lar number would not be fatal to an Amer ican who had never ea ten
i t before.

“Very diver se s tatements concern ing the proper ties o f th is fungus have been
recor ded . Wh i le some have attr i buted to i t edible qual i t ies , other s have as

ser ted that i t i s a mos t act ive po ison and has cau sed numerous acciden ts by
being con fused with th e O range aman ita. I t i s said to have caused death even
when eaten in smal l quant it ies , and again i t i s sai d to have been eaten in

abundance w i thou t any ev i l results . Acco rding to Quelet , i t acts as a cathar tic

i f eaten in sma l l quan t i ty, but causes death i f eaten f reely. One o f my own

cor responden ts assures me that he has eaten o f the yel low var iety, Var . formosa,

without evil resu lts , and that he regards i t as ver y good . Bu t there i s no

disputing the fact that the spec ies posses ses in tox icat ing and po i sonous prop
er t ies . It has long had the repu tat ion o f possess ing p roper t ies fatal to fl ies
that s ip i t s ju ice. This sugges ts th e names muscar ia, Fly aman i ta, F ly agar ic
and F ly ki l ler by which i t i s known . I have mysel f seen the cap o f a s ingle
specimen su r rounded ’ by a c ircle o f l i feless fl ies that had s ipped the v iscid
j u ice f rom i t s mo is t sur face and fal len vict ims to i ts v irulen t proper t ies before
leaving th e p lace o f their fatal r epast .

“
Some have attempted an exp lanat ion of the con tradictory s tatements

concern ing this ’

p lan t by suppos ing that i t s po isonous proper t ies ar e not always
developed, that in some local i t ies or under favorable c ir cumstances i t i s harm
less . This exp lanat ion v io lates our sen se of the cons tancy of Nature, and i s

not at all sat is factory. I n the case o f my own cor responden t, th e caps were

peeled be fore cooking. M ay i t not be that much o f th e noxious qual i ty res ides
in the ep iderm is and th e v isc id substance upon i t, and that by di scarding th is
t he dish i s r endered less dangerou s ? I n som e cases i t i s said that those who
eat i t f r eely and without harm bo i l i t a long time in water and throw away
the water . I n th is way , doubt les s much o f the po i son i s abs tracted . Long
soaking in sal t and water , also in Vinegar , have been recommended as a mean s

o f render ing suspected or nox iou s Spec ies harm less, and may have been p rac

ti ced in some o f the cases in which th is fungus has been eaten w i th impun ity .

Whatever may be the exp lanat ion o f th e con tradictory s tatemen ts, the on ly
safe way i s to cons ider th is spec ies as deleter ious and avo id i t s u se under all

ci r cums tances . Ther e i s no need o f taking any r isks
,
with suspected species,
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a toxalbum in i s a glucos ide . P ro f . Ford has obtained an ant i - porson or an

an t i - hemo lys in w ith a high grade o f immun i ty . According to Schles inger
and Ford 1 the Aman i ta- toxin in a pur ified s tate i s one o f the mos t power f ul
o f organ i c po isons — fou r ten ths o f one mi l l igram ki l l ing a gu inea p ig with in
twen ty- four hour s . For d bel ieves that the hemo lys in p lays no par t in human

in tox icat ion ,
but that the toxin i s the act ive p r inc ipal which r es ists the action

o f th e gas tr ic j u ice and bo i l ing. He finds that the Aman i ta r ubescens con s idered
an edible Species by some, con tains an hemolys in as power fu l as the Deadly
Aman i ta. He found a tox in and an hemolys in in Aman i ta vi rosa . The latter
substance in a dilut ion o f 1 - 200 kil led a gu inea p ig . The A. spr eta produced in
tox icat ion and accord ing to Ford mus t be class ified w ith the “deadly poisonous

”

as the A . ver na .

The A . s tr obi liformis , A . ch lor inosma
,
A . radi cata, and A . porphyr ia, do

not con ta in hemolys ins but sma l l quan t i t ies o f a toxin probab ly iden t ical with
amani ta- toxin . The Amani ta s oli tarz

'

a
,
regarded as ed ible, causes the blood

corpuscles to adhere in clump s much as agglutinat ion occur s w ith typhoid baci l l i
when brought in contact w ith the b lood o f a typhoid pat ien t .

1 Jou r . Biol . Chem . 1 909 .







CHAPTER VI

POISONING FROM OTH ER PLANTS. E QUISETOSIS, LOCOISM AND LUPINOSI S

E qui setos i s . I t has been recen tly proven by dir ect exper imen tat ion that
the common hor setai l

‘
(E qu isetum aw ens e) when ingested in

su ffi cien t amoun t
,
i s capable o f producing fatal po ison ing among hor s es . This

discovery i s of great impor tance s ince the p lan t has a w ide distr ibut ion, and at
t imes is the cau se o f exten s ive losses . The common horsetai l thr ives best in .

mo ist sandy so i ls or in low, damp meadows, which are not f requen tly cult ivated,
and o f ten con sti tutes a lar ge wild hay . The dr ied p lan t alone seem s

to be po isonous . Young hor ses seem to be the most suscept ib le. Sheep are

supposed to be s l ightly suscept ible al though cattle eat the hay in which the p lan t
occur s in large propo r t ion , with impun i ty. The toxic pr incip le o f the p lan t
has not been determ ined .

Symptoms . The eff ects o f po ison ing f rom eat ing hor setai l appear at t imes
varying f rom two to five weeks , depending upon the age o f the an imal, and:

the amount o f con tam inated hay inges ted.

Th e fir st symptom s are usually un thr i f tiness , general bodily weaknes s and

emaciat ion . The an imal seem s to have a dep raved appet i te, p refer r ing the

p lan t to wholesome f eed . As th e disease p rog resses the mu scu lar weakness
become s more pronounced , the an imal loses muscular con tro l and exhibits in
coordinate movemen ts . Dur ing this s tage the pulse and temper atu r e a re de
pressed, extr em it ies are co ld and the vis ible mucosae are pale. Appet ite u sual ly
remain s good un t i l the end and consciousness i s apparen tly r etained . Final ly
the an imal fal ls , man i f ests nervous exci temen t

, paroxysm s o f convu ls ion s appear

and death r esu lts f rom exhaust ion . I n th e final s tage th e pu lse becomes ac

celerated and the temper ature elevated .

Hypostat ic pneumon ia i s a f requen t comp l icat ion .

Treatmen t. The fir st s tep in the treatmen t i s th e r emoval o f the cau se.

A cathar t ic should be adm in is tered to r i d th e bowels o f the ir r i tan t and nerve
and hear t s t imu lan ts given to combat the symptom s o f depress ion . I n case

th e patient i s unable to stand, i t wou ld be adv isable to give some suppor t .
When the

'

an imal i s down i t becomes

'

necessary to guard against th e develop
men t o f hypos tat ic

"

pneumon ia .

Where cases are not too far advanced and app ropr iate
.

treatmen t 1 5 l n

s t ituted, r ecovery i s the u sual r esu l t . (Stuhr ) .

Stock -

po ison ing by th e loco weed i s a f requen t and ser iou s con

L oco ism. dit ion . Wi th which the s tock—owner s o f . th e western hal f of ~ the

Un i ted States have to con tend . Mon tana and Colorado, especial ly,
sustain heavy annual losses . Sim i lar diseases occu r in oth er par ts o f th e wor ld .

I n Au stral ia other p lan ts o f the order Leg u im inosae l ike Gas tr olobium produce
S im i lar symptom s . Maiden 1 states that th e “

Nenta Les ser t ia disease o f S.

A f r ica is iden t ical w ith a disease o f th e P ea—eat ing an imals o f Aus tral ia and
'

1 M i scel l . Pub. Dept . Ag r l . N . S. Wh les , 477 : 1 1 .
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w i th the Loco disease o f the Un i ted States . Many f orage plan ts of excel len t
r epute su ch as white clover , al fal fa, lotus and other p lan ts, may produce
tympan ites .

F ig . 8 . Common Hor setai l ( E qu is et um ar r/eras e) , t he p lant cau s ing E qu isetos is . 1 . Fer
ti le s tem s term inating in con es a . 2, Ster i le stem . a. r h izome tubers . 3 . Sporop hyl w ith
s porangia . 4. Sporangia opened to d ischa rge spores . 5 , 6, 7. Spo res with Sp iral e laters .

A f ter Woss idlo.

Symp tom s : difficu lt breath ing ; the po ison en ter s the cir culat ion and s tops
the act ion of the lungs and hear t when the an imals stagger and die.
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I n the advanced s tages the an imals become f ran t ic, hence th e name loco
o r crazy . Horses and sheep are the mos t suscep t ible, al though catt le are also.

aff ected .

Of the var ious Species o f loco weed,
‘

th e s tem less loco Oxytr opis Lamber tz
'

P u rsh ) , and the wool ly loco weed (As tragalus mollis ismus Torr ) , are the mos t
inj ur iou s . These weeds grow luxu r ian tly on sandy ranges and appear ear ly in
the spr ing when other vegetation i s scar ce, and s ince they r etain their f resh

Fig . 9 . Loco Weed (As tragalus mol l is s imus ) , U. S. Dept . Agr l .

green co lor dur ing the en tire summer they p rove especial ly attract ive to s tock.

Recent ly the poison ing has been attr ibuted by D r . Craw ford and other s o f
the U. S. Dep t. o f Ag r l . , to m ineral salts in the p lan t .

The per iod o f greatest danger i s chiefly dur ing the month o f M ay.

Symptoms . The symptom s, wh ich are refer able to the nervou s system
,
are

attr ibutable to the narcot ic eff ec t o f th e p lant . They appear s lowly and are ap

par ent ly divis ible in to two s tages . The fir st s tage i s character i zed by th e fol low
ing symp toms : Stupor , defect ive v is ion ,

unnatural movemen ts and apparen t hal
lucinat ions . When exci ted the an imals become f ren zied . The coat becomes

shaggy , th e teeth g row long and become loose
,
and a depraved appet ite which

i s very marked, i s developed. Th e an imals pref er th e loco weed to wholesome

food, and wil l dig up the roots and eat them to sat is fy their craving.

I n the second stage th er e i s em aciat ion , exhau st ion, feeble movements
and final ly death f rom s tarvat ion . The cou r se o f the disease i s qu i te var iable
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and may las t f rom a f ew months to one or two year s . Sheep man if es t symp
tom s very Sini i lar to tho se above descr ibed .

Tr eatmen t. When the disease has r eached th e advanced s tage, treatmen t
i s o f no avai l as recovery does not occur . I f

, however , the affl icted an imals
a re taken ear ly in the cou r se o f th e disease and p laced on pas ture wher e loco
w eeds do not ex is t

,
and are given good nou r i sh ing food, there i s hope o f t e

covery.

P r even tion,
wh ich o f cou r se i s th e mos t des irab le, i s not always pract icable.

An imal s do not as a rule become add icted to the loco habit when they have

p len ty o f who lesome food and sal t .
There are no demon str able les ions other than emaciat ion . (Stuhr ) .

Th e recen t inves t igat ion s o f Mar sh and Craw ford lay cons iderable stress
on the p resence o f bar ium in the p lan ts and the B ureau o f An imal Indus try,
Washington , D . C.

,
r ecommends th e fo l low ing treatmen t : for cattle, s trychn in

in doses o f three- twen t ieths to four — twen t ieths o f a grain da i ly, adm in is tered
hypoderm ical ly ; for hor ses, Fowler

’

s so lu t ion o f ar s en i c in hal f - ounce doses
dai ly in the dr inking water or in the grain . This treatmen t should be con t inued
for at least a month . To cor rect the con st ipat ion which i s a lmos t un iver sa l in
l ocoed an imals, magnes ium su lphate ( E psom sal t ) may be adm in istered as a

drench in two - ounce doses . E psom sal t may al so serve to some exten t as an

ant ido te to the po ison p roduced by th e weeds . B eneficial r esults have also been
o btained by giving hor ses dai ly a drench con tain ing two ounces of E psom Sal t
wi th ten drops o f d ilu te su lphur ic acid, and by giving cattle t r i - weekly three
or four ounces o f E p som sal t w ith a propor t ional increase in the quan t i ty o f

d i lute sulphuric acid .

As the fo rego ing treatmen ts are in the exper imental stage, the Bur eau o f

An imal industry o f Washington , D . C .
,
would be glad to r eceive r epor ts f rom

t heir u se.

The value o f keep ing s tock away f rom these po isonou s p lan ts i s indica ted
in some inves t igat ion s that have been car r ied on by the Bureau o f Forestry and

th e Bureau o f P lan t Indus try . I n many cases the ranges are becom ing p racti cal
ly useless on accoun t o f these po i sonou s p lan ts and i f used th e lo sses are so

h eavy as to mater ial ly r educe th e pr ofit s o f the bus iness . I n th e Man ta Fores t
Reserves in Utah for in stance

,
i t was found that the death o f sheep was due to

thei r brows ing upon the chokecher ry . Cer tain por t ion s o f th e old t rai l were
abandoned, and along other po r t ion s the chokecher ry bush es were cu t ou t . The

method o f handl ing the sheep was also changed . Ins tead o f large bands wh ich
could be moved but s low ly, sma l ler bands were trai led

, and so far as poss ible
they were al lowed to fi l l up on heal thy forage before en ter ing the dangerous
area. Th e trai l was also imp roved wherever p ract icable and by th is mean s i t
w as poss ible to g et the sheep through in much better shape and with l i tt le or

n o loss . The Depar tmen t has also , in som e in stances
,
adop ted th e p lan o f

flagging the area in which these in j ur iou s p lan ts occu r .

This i s a disease o f sheep and hor ses especial ly, cau sed by
L up inos is . eat ing the seeds and s traw o f the lup ine. Cattle and goats are also

suscept ib le and th e dog has been po isoned exper imentally. Thel e
a re many spec ies o f the lup ine growing in various par ts o f the Un ited States,
al though the yel low lup ine (Lupinus lu teus ) i s the most tox ic . The nature
o f the toxic agen t found in the lup ines has not as yet been determ ined .

A rnold and Schneidem ii h l succeeded in i solat ing a chem ical po ison and
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gave to i t th e name lup inotoxin . Thev descr ibed i t s phys ical proper ties bu t
fai led to determ ine i t s chem ical compos i t ion . Attemp ts to associate a f ungus
with th e p lan t have fai led . Lup inos i s i s character i zed by jaundi ce, acute
yel low atrophy o f the l iver , and par enchymatou s inflammat ion o f other in

ternal organ s .

Symptoms in Sh eep. Th e di sease appear s in ei ther th e acu te or chron ic
form , depending upon th e amoun t o f po ison ingested . These two form s have
been exper imen tal ly r ep roduced by giv ing car efu l ly r egu lated amo un ts o f

lup inotoxin .

I n th e acute form the di sease appear s sudden ly . Ther e i s lo ss o f appet ite,
fever , hu r r ied and diff icult b reathing, rap id pu l se, s tupor , ver t igo ,

and no t in

fr equen t ly swel l ing o f the l ip s , ear s or face. The in i t ial temperatur e may

’

be

as high as 1 04
°
t o 106

° Fahr ., but i s in term i tten t and gradual ly fal ls j us t
be fore death . The pulse may r each 1 30 per m inute and the respirat ion s 100.

A blbody f roth may issue f rom th e nostr i ls . Icteru s Wh ich may be detected in
the con junct iva and th e ur ine, usual ly appear s on th e second o r th i rd day. I n

cer tain cases th i s latter symp tom fai ls to man i fest itse l f and ther efore i s not

con stant . Ther e i s gr ind ing o f the teeth and somet imes tr ismu s . The an imal
apparen tly p refer s the recumben t pos i t ion ,

extends th e head on the ground and

seems en t i r ely obl ivious to al l sur round ings . At fir st there i s cons t ipat ion , the

faeces bei ng hard and scan ty and covered w i th yel low mucous . Later d iarrhoea
may set in and the excreta be t inged w ith blood giv ing them a dark b rown
co lor . E maciat ion develops rap idly . I n case o f recovery the symptoms g rad
ual ly abate and improvement takes p lace s lowly . Cachexia . i s a common sequel .
I n the chron ic form the symp tom s are not so v iolen t . Jaund ice may be en

t irely absen t and emac iat ion and anem ia may be the ch ief s igns . Inflammatory
tumefact ion o f the l ips, eyel i ds

,
and ear s w i th the format ion o f ulcers and

scabs i s descr ibed by var iou s w r iter s .

Course. Death may supervene w i th in twenty - four to for ty - e ight hour s ,
al though f r equen tly the d isease lasts fou r or five days . The immediate cause
o f death i s r ap id emaciat ion and extreme weakness . Hor ses contract the di s ~

ease f rom eat ing oats con tam inated w ith th e seeds or f rom eat ing the straw
o f th e p lan t . The sym ptom s which they man i fes t are essen tial ly the same

as those above descr ibed . Hor ses seldom d ie f rom th e eff ects of lup ines .

Les ions . The cadaver s are emaciated and decompose rap idly. The muscles
are o f a gr ay ish yel low color , the fibers hav ing become fatty and hav ing los t their
s tr iat ions . The subcu taneous t issue o f the abdomen and the omen tum and

mesentery are yel lowi sh . The mos t impor tan t les ion in bo th the acute and

chron i c forms i s found in the l iver . The al terat ions in th i s organ are those
o f acute hepat it is . The l iver cel ls have become swo l len and granular on ac

coun t o f the par enchymatou s change, or they may be mor e or less comp letely
degener ated in to fat . Th e gland i s so f t and f r iable and may be somewhat
swo l len . Th e inter lobu lar connect ive t issue i s gr eatly increased in amoun t due
to inflammatory hyperp las ia . I n th e cour se o f a f ew days th e l iver under

goes acute ye l low atrophy as a r esult o f the absorp t ion o f th e degenerated cel ls
and the con tract ion o f the hyperp las t ic s troma. I n th e chron ic form the

changes are those o f chron ic in ter st i t ial hepat i t is . The icterus i s o f hepat ic
or igin and due to catar rh o f th e b i le ducts . Th e gal l bladder i s d istended with
bi le and i t s l in ing membrane i s congested and swo l len . The kidneys and b lad
der may show changes, more or less marked, due to inflammat ion .

“

The b lad
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der i s
,
as a rule, emp ty. I n the diges t ive tract we observe f requen tly yel lowish

di scolorat ion o f th e mucosa, hemorrhages in th e smal l in test ine w ith catar rhal
les ions o f the en t ire canal . The hear t is pale and f r iable and the blood which
i t con tain s i s dark and thick . Cap i l lary hemor rhages ar e qu ite general ly oh

served throughout all o f th e t issues .

Tr eatmen t . This i s chiefly preven t ive s ince there i s no specific an t idote.

Attempts shou ld be made at once to preven t fur ther absorp t ion o f po i son by
adm in ister ing some acid as acetic or hydrochlor ic, wel l d iluted with water .

A lka l is Should be str ictly avo ided as the po isonous pr incip le i s ver y soluble
in alkal ine so lution s . It i s advisable to evacuate th e bowels by giving a purga
t ive, p ref erably oi l .

‘

P otass ium permanganate i s r ecommended by some as an

an t idote. Fur ther than this the treatmen t i s en t irely symptomat ic. (Stuhr ) .

Fig . 1 1 . A . Larkspu r (D elph i n ium t r i cor n e) . B . D . Car ol in ianum . La rkspu r poison
i ng (D elphinos is ) i s cau sed by var iou s 5 ecies of D e l h in ium . A . U. S. De t. A l.
B . Ada Hayden .

p p p gr
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DELPH I NOSI S, LATHYRISMUS ( LATHYRISM ) , acom '
rrsm,

VERATRI SM , UMBE LL IFE RAE ,
CON IUM , CICUTA .

The purp le larkspur (Delph in ium M enziesn D and

D elph inos i s . other species which ar e found in th e nor thwes tern par t o f th is
country and especial ly in Mon tana are p lants very dangerous to

s tock. D r s . Chesnut and W i lcox have p roven the toxici ty o f the above species
by direct exper imen t and have ca l led atten t ion to th e ser ious los ses which they
occas ion annual ly .

The latter exper imenter has fatal ly po isoned a year l ing lamb with in two

h our s by adm in ister ing, per as , th e extract made f rom less than an ounce
o f the dr ied leaves . The weed appears ear ly in spr ing, in advance o f the

forage p lan ts and i t i s dur ing th is per iod that th e gr eatest harm r esults . The

po ison i s found both in the leaves and the roots al though the latter ar e not

f requently eaten on accoun t o f their woody fibrous nature. Th e po isonous

p r incip le has not been isolated . Cat tle and sheep are most suscept ib l ,e al though
h or ses f requent ly su ff er .

Symptoms . The firs t indicat ion o f po ison ing i s a general st i ff ness and a

s traggling gai t, espec ial ly in the poster ior l imbs . Walk ing appear s to be diffi

cult, and i s ev iden tly pain ful . At this s tage the pulse and r espirat ion are much
d epressed, and the temperature i s lowered . The appet i te i s r etained in most

cases un t i l the appearance o f the final s tage of the poison ing . This i s man
i fes ted by ir regular muscular twi tch ing o f al l o f th e mu scles which final ly be
comes f requen t and vio len t, and by incoord inate movement . There are attempt s
a t vom i t ing and th e an imal f roths at the mouth . Final ly all o f the muscles o f

th e body con tract spasmodically, the an imal fal ls and dies in violen t spasm s .

T he pulse and r esp i rat ion become very weak and rap id j us t before death . There
i s no aber rat ion o f the spec ial sen ses . The cou r se o f the po ison ing is qu i te
r ap i d and death usual ly takes p lace with in a few hours .

Les ions . The direct cause o f death f rom larkspur po ison ing i s probab ly
f ai lure o f resp irat ion due to paralys is o f the centre and the al terat ion s ther e
f ore are those o f asphyxia. The lungs are congested and dark - co lored and the

r ight hear t, veins and cap i l lar ies are distended w ith dark co lored b lood . O ther
o rgans and t issues are normal wi th the except ion o f the general venous and

cap i l lary conges t ion .

Treatmen t. Potass ium permanganate i s the chem i ca l an t idote and Should
be gi ven as ear ly as poss ib le in doses o f fi f teen to twenty grains to horses ,
th ir ty to fi f ty gra ins to cattle, and five to ten grain s to sheep , disso lved in
a cop ious amoun t o f water . To combat th e ex tr eme depress ion o f th e cir

culat ion and resp irat ion ,
atrop in sulphate has p roven very efficac ious . E ven

a f ter the final convu ls ion s have begun th is drug has been o f good serv ice.

I t should be hypoderm i cal ly adm in istered in doses o f three - four ths to one

g rain to the larger an imals and one- twen t ieth to one - fif teenth o f a grain to

sheep . I n th e late s tages sheep should be given as much as one - s ixth to one
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four th o f a grain . I n the convu ls ive stage when there i s impending fa i lure of

resp iration, inhalat ions o f ammon ia may be resor ted to with good results .

A f eature o f th e treatmen t quite as impor tan t as the medicat ion i s the

care of the an imals . Comp lete r es t and f reedom f rom exci temen t are very
essent ial s ince exercise or f r ight is l ikely to induce fata l spasm s .

Final ly the danger f rom poi son ing can

’

be largely
,
obviated by preventing

acces s to the young p lan t in the ear ly spr ing .

I n ancien t t imes, this di sease was quite common , aff ect ing
Lathyr ismus . both man and the hor se. It i s very f requen t today in Spain,

Italy, Ru ss ia, and India.

‘

E tiology . It i s caused by eating bread made o f flour der ived f rom some

species o f Lathyrus or Vetch (L . Cicero, L . Clymenum, or L . sa tious) , or , in

case o f hor ses , by th e con sumption o f Fodder Pea. The s eeds of these species
contain a toxic substance f ormed withou t the action o f bacter ia. M an, the

hor se and th e p ig are subj ect to this disease.

Symptoms . I n domes t ic an imals, the symptoms are debil ity of the rear and

lower extr em i t ies , producing motor paralys is . I n lower an imals , the normal
functions o f the larynx become impaired because of paralys is .

Treatmen t. Change o f
‘

fodder , prov iding good food, app l icat ion o f massage
and electr ic treatment .

Fig .

.

Acon ite (Acon i tum u ncina

tum ) . Aqom t l sm i s qaused by this and Fig . 1 3 .
Green Hel lebore (Verat rum

other spe0 1 es o f Acom tum . Char lott e M . w
’

r ide ) . Common E astward . (U. S . Dept .K i ng.
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P rog nos is . Fatal cases ar e not f requen t .

P os t—mor tem . The ganglion cel ls o f th e an ter ior horn s ar e atrophied ; also
the r ecur ren t nerves and th e mu scles o f the larynx .

(Adap ted f rom Fr iedberger and Frohner ) .

Var i ous species o f acon i te (Acon i tum ) ar e known to be

Acon i t i sm . po i sonou s . One species , the Acon i tum N apel lus , h as long been
u sed in m edicin e. Th e m ost common species in Nor th Amer ica

1 8 t h e Columbia Acon i te (A . co lumbianum ) , which i s found in the Rocky
Moun tain s and on th e Pacific coas t . Several other species occu r in Nor th
Amer ica

,
one extending in to nor theastern Iowa ; the E uropean Acon i te (A.

Napellus ) i s f requen tly cult ivated in garden s . Cases o f po i son ing are largely
due to th e adm in i s trat ion o f over doses in m edicine. I n th e Rocky Moun tains
acciden ta l po i son ing among l ive stock i s confined to an imals that graze at higher
al t itudes . A l l par ts o f th e p lan t ar e po i sonou s ; one ten th o f a grain o f the

drug i s a po i sonou s dose f o r some an imal s . Th e smal les t f atal dose r ecorded
in man i s a teaspoon fu l o f th e t inctur e o f acon i te, which i s equivalen t to about
XXX g r . o f th e crude drug. Th e m in imum lethal quan t i ty i s 1 - 1 6 o f a g r . for

man .

Symptoms . The eff ect s o f the po i son ing are a t ingling sen sat ion 0 11 the

end o f th e tongu e, w h ich shor tly gi ves r ise to a bu rn ing sensat ion fo l lowed by

pr onoun ced con s tr ict ion in the throat . I t r educes th e pu lse and f requency of

th e
!

cardiac pu l sat ion s . The act ion o f th e hear t i s les sened and the pu lse
i s weak, ir regu lar and in term it ten t, at fir s t s low and then rap id ; t ingling and

pr ickl ing over the en t i re body i s character i st ic ; vis ion i s con fu sed, ther e are

abdom inal pain s , vom i t ing and diarr hoea. Death i s caused by the s toppage of

r esp irat ion ,
bu t i s pr eceded by numerou s tw itchings ; in th e case o f th e hor se

the an ima l fal l s and i s unable to r i se. The symptom s are di ff eren t in cats and

rabbits .

Trea tmen t . No specific an t idote i s known , bu t phys ic ian s u se atrop in or

digi tal is and n it r i te o f amyl . The stomach Shou ld , however , be evacuated at

once ; cardiac and r esp i rat ive s t imu lan t s are given subcu taneou s ly .

The Hel lebores belonging to the genus Veratrum are common

Verat r i sm . in th e mou n ta in r egion s o f the w est and one spec ies i s abundan t
in th e eas t . They are found in swampy p laces, in wet meadows

and along brooks . Th e mos t f r equen t cases o f po i son ing com e th rough th e

adm in is trat ion o f the drug ; although in th e Rocky Moun tain s con s iderab le
quant i t ies o f the p lan t ar e con sumed by sheep wher e graz ing i s close. Al l par ts
o f th e p lan t ar e po i sonous although th e root i s mor e po isonou s than th e seeds
and leaves which con tain several alkalo ids .

Symptoms . Veratr in i s a power fu l i r r i tan t and when inhaled in m inute
quant it ies p roduces sneezing . When in j ected under the skin i t cau ses restless
ness

,
wh en con sum ed in large quan t it ies i t p roduces sal ivat ion

,
f requen t vom i t

ing w ith pu rging pain , and co l lapse, the temperatu re fal ls . Veratr in i s a

drug po isonou s to the motor and sen sory nerves . Death i s cau sed by paralys is
of the hear t ; of a grain has produced alarm ing symp tom s in man and 1

gr . inj ected subcu taneou s ly p roduces po isonous symp tom s in a hor se.

Tr eatmen t . Th e s tomach shou ld be emp t ied immediately, then give stim
u lan ts, such as brandy and strong coff ee.
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Larkspu r (D elphin ium g laucum ) cau ses Delph inos i s (U . S. Dept.
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F ig . 1 5 . Cowban e (C icu ta occiden tal is ) , a deadly poison ou s p lan t. (U S Dept.
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repor ted to the w r i ter by an Iowa f armer
, a cow which had eaten f reely of the

roots, fel l in to a spasm when brought in to the barnyard . The an imal , how
ever

,
rose, walked one hundred feet and fel l again , got up again ,

walked about
thir ty rods, fel l and died in about thir ty m inutes . I n a second case, a year l ing
owned by the same man had been in good heal thy cond i t ion but began to di s

p lay th e same symp tom s and died in twen ty m inutes .

Dr . E . S. M cCord, on September 3 1 , o f the same year , gave an old horse
s ix d rachm s

,
hypoderm ical ly, of a s trong decoct ion o f th e roo t . I n fi f teen

mi nutes th e an imal showed uneas ines s ; pulse was full and fast ; in a shor t
t ime the

“

an imal lai d down
,
and the pulse decreased ; th e horse was in great

pain and kep t moving the extrem i ties ; the pulse was weak but the pat ien t
final ly r ecovered . The bo tan ist o f the O regon E xper iment Stat ion found that
the roo t has less o f the toxic subs tance in the summer than in the w in ter and

Spr ing, which may accoun t for the fai lure in th is last case to produce death .

I n f rogs
,
f requency o f breathing i s increased, tetan i c convuls ion s fol low, grad

ually pares is o f the extrem i t ies, and lastly full paralys is and death . Cicutox in,

F ig . Po ison Hem lock (Can i um mac

a latum ) , na t i ve to E u rope ; natu rahzed in t he
U . S . (U. S. Dept.

the character is t ic poison o f Cicuta, acts especial ly upon the medulla ob longata ;
th e brain and sp inal cor d are mer ely secondary seats o f i ts act ion .

Treatmen t. The s tomach Should be effectual ly evacuated b y the use o f the

stomach pump or by a s trong emet ic . E xternal and in ternal s t imulants such
as whi sky should be app l ied ; anaes thet ics and narcot i cs used to con trol the
spasms ; hypoderm i c in ject ion of morph in aids in r ecovery . I t usual ly hap
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pens, however , that the veter inar ian or phys i cian i s cal led too late to ac

comp l ish much .

The Po ison Hem lock (Con ium macu latum ) i s indigenous to
Th e Po is on E urope and has long been known as a po isonous p lant . I t i s
Hem lock. a fet id smel l ing herb f rom 2 - 5 feet high, w ith a spotted stern,

compound leaves, and smal l, white flowers in umbels . The p lan t
i s not uncommon in waste p laces in the E ast and in the Rocky Mountains,
especial ly in Utah . I t has long been used as a po ison .

Symptoms . I n lower an ima ls, ther e i s observed a di latat ion of the pup i l,
fol lowed by weakness of the l imbs, pass ing in to paralys is ; labored r esp irat ion,

f requency of breathing dimin ished, hear t act ion ir regular ; death preceded by
convuls ions . I n man

,
there are weakness in the lower extrem i t ies, stagger ing

gai t, in two hours paralys is o f upper and lower extrem i t ies and s l ight con

vuls ions ;
!

death occur s in a few hour s usual ly caused by cessat ion o f resp irat ion .

Treatmen t . The stomach should be evacuated by means of a pump or

tube ; or a hypodermi c inj ection of 4- 5 drops o f a so lut ion of apomorph in
given ; or emet ics of sulphate o f z inc or mustard admi n is tered. The tempera
ture of the body should be kept up by ho t app l icat ion s .

St imulants may be given, and, i f necessary, ar t ificial resp irat ion app l ied.

As a dr ink
,
s trong tea, tann in, or any harm less vegetab le decoct ion contain ing

tann in may be admin istered.



CHAPTER VI I I

FISH AND ARROW POISONS, HYDROCYAN IC POISON ING— TOXALBUM INS— BLACK LOCUST,
CASTOR OIL, AND J E QU IRITY.

Fish and ar row poison s have p layed an impor tan t par t
F i sh and Ar with th e abor igi nes o f al l coun tr ies and they are s t i l l u sed
r ow P o i son s . to a con s iderable exten t by p r im i t ive peop le . Thus Mer r i l l 1

men t ions the u se o f th e An t iar ia toxicar ia in th e Phi l ipp ines
and other p lan ts u sed in th e sam e way which ar e being worked up by D r .

R. F . Bacon .

Radlko fer 2 some year s ago publ i shed a long l is t o f '

p lants wh ich are used to

poi son fish , and added a his tory o f th e ear l ier l i terature. He l is ts some 1 54 species
whi ch have been u sed in var iou s par ts o f th e wor ld for this purpose and these

p lan ts be long to the fo l low ing order s and g enera . The species ar e l isted under
th e po isonou s spec ies in another par t o f this work .

D i l len iaceae (Te tracera ) , Men ispermaceae (Anam ir ta
,
Abn ta

,
P achyg one) ;

Cruci ferae (Lepid ium ) , Cappar ideae (Cleome) , B ixaceae (P ang ium, Hydno

carpns ) , Tern stroem iaceae (Caryocar ) , Til iaceae (Grewia ) , M el iaceae (Wal

snra ) Chai l let iaceae (Chai lletia Tapura ) ; Rhamneae (Gouania) Sap indaceae
(Serjania, Pau l linia, Sapindus , D odonaea, Harpu l lia, M ag on ia ) H ippocastaneae

(P avia ) Legum inosae (Teph r os ia, M i l let ia, Orobus , Abrus , Cen tr osema, Cl i

tor ia, Camptosema, P haseo lus , Lonchocarpus , Derr is
,
P is cidia, B owd ich ia, Cas

s ia, B auh in ia, Leuca
'

ena,
A lbizz ia ) ; Myr taceae (Bar r ing ton ia,

Gus tavia) ; Com

pos i tae (Cl ibadium,
I ch thyo there) ; Campanu laceae (Tupa ) ; E r icaceae (Rhodo

den dr on ) ; P r imulaceae (Cyclamen ) ; Myrs ineae (Aeg iceras , Jacqu in ia ) ;
Sapotaceae (Bass ia ) E benaceae (D iospyr os ) ; Apocyneae (M elodinus

,
Th evetia

,

Corbera, Aspidosperma ) ; Logan iaceae (B uddleia, S trychnos ) ; So lanaceae (Hy
os cyamus

,
N icot iana ) ScrOphu lar ineae (Verbas cum,

D ig i tal is ) ; B ignon iaceae
(B ignon ia, Tecoma, Jacaranda ) ; Lab iatae ( E r emos tachys ) ; Chenopodiaceae
(Chenopodium ) ; Polygoneae (P olyg onum ) ; Ar is to lochiaceae (Ar is toloch ia ) ;
P iperaceae (P iper ) ; Thymelaeaceae (Daphne, Wi lks troem ia ) ; E uphorbiaceae

(E uphorbia, Phyllan thus , S ecur ineg a,
P iranhea, Cro ton , J oannes ia, M an iho t,

Ja tr opha, E xcoecar ia, H nra ) ; Con i ferae (Taxus ) ; Li l iaceae (Vera trum ) .

E rn st 3 l is ts on ly S ixty species that ar e u sed as fish po ison . There mus t,
however , be con s iderably more as indicated by Radlko f er .

W . M . I . B rost Pauwels 4 in h i s con tr ibut ion on th e Sur inam ic fish po ison
ing

5 contr ibutes an in terest ing ar t icle on the subj ect .
Pauwels who made an inves t igat ion o f Nekoc (Lonchocarpus vi ola

ceus ) states that i t i s a power fu l ly toxi c subs tance . H e found that Nekoeid

wil l po ison fish in propor tion o f and that a second substance B .

1 Ph il ip . Jou rn . of Sci . Sect. C.

2 Sitz . . Math - Phys . Clas se k . b . Akad . d . W is s . Munchen . , 1 886, 379 .

3 Memor io Bo t . s l E mbarbasca r 0 ! s ea 1a Pesca p or m ed ia de Pl antis ven enosas.

4 B i jd rag e t ot de Kenn is der Su r inaam sch e Vi schverg i f ten . M . Gr esh o ff has l ikewise
pub l ished a n umber o f works on fish po ison ing p lan ts .

5 Har t an d Swatter s f ou n d i n t h e P iscid ia E ryth r i na
Ig
i sci di n C1 5Hm0 4 , and Greshofi

foun d in P achyr h izns ang u latus , pacbyrh iz id C23H 1 30 3 (OC
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Nekoeid wi l l po ison fish in p ropor tion o f 1 The po i son wil l take ef

feet in one hou r . The water po isoned with th e substance will cause the fish to

make an eff or t to get away f rom the po ison , they are in a hor i zon tal pos it ion ,

br eathe h eavi ly
,
come to the sur face o f the water and t ry to t ump ou t and final ly

br eathing becomes increas ingly difficu lt and at last they tu rn on their backs and

die.

Under po ison ing f r om cher ry, sorghum and a f ew other
Hydro cyan i c p lan ts, an accoun t has been given o f po ison ing f rom hydro
P o ison ing. cyan ic acid . I t may be conven ien t to br ing together some of

th e p lan ts f rom which the very po isonou s substance
, p russ ic

acid, has been obtained .

Mau r its Gresho ff o f the Colon ial Museum in Hol land h as taken the pain s
in a paper on Cyanogen es is to give th e distr ibu t ion o f P russ ic acid in th e vege

table kingdom
,
th e Hydrocyan ic acid being found in a gr eat many di ff eren t

p lan ts . Th e fol lowing lis t g ives th e order s in which th is sub stance occu r s .

Ranunculaceae (Aqu i leg ia vu lg ar is , Tha lictrum aqu i leg ifol ium ) . B erber i
daceae (Nandina domes tica ) . Cruci f erae (Lepid

‘

ium s ativum ) , B ixaceae (Cyna
card /la odora ta, Hydnocarpus venena ta,

K igg elar ia af r icana, P ang ium edu le,

Ryparosa caes ia, Taraktog enos B lumei
,
Tr i chaden ia zeylan ica) ; Stercu l iaceae

(S ter cu lia) ; T i liaceae (E ch i nocarpus ) ; L inaceae (L inum us i ta tiss imum ) ;
Ru taceae (Ci trus medica ) ; D ichopetalaceae (Chai lletia cymosa ) ; O lacaceae
(X imen ia amer icana ) Celas traceae (Ku r r imia zeylan ica ) Rhamnaceae (Rham
nus Frang u la ) ; Sap indaceae (Cupan ia, Sch leicher a tr ijug a ) ; Anacardiaceae
(Corynocarpus laevig ata ) ; Legum inosae - Pap i l ionaceae (Lo tus arabis cus

,
I n

dig of era g a leg oides , P has eolus luna tus , Vi cia sa l iva
,
D olichos Lablab) ;

Rosaceae (Amelanch ier vu lgar is , Chamaemeles , Catoneas ter in teg er r ima, Cra tae

g us Oxyacan tha, E r iobotyra j apon ica, N u ttal lia cerasif ormi s , Os teomeles
,
P ho

t inia, Pyrus , P r unus Amyg dalus , Pyg eum afr icanam, Spiraea Ar uncus ) ; Saxi
f ragaceae (Ribes aur eum ) ; Combretaceae ( ?Combr etum cons tr ictum ) Myr t
aceae ( PP s idium mon tanum ) ; Melas tomaceae (M emecy lon ) ; Samydaceae
(H ornalium ) ; Pass ifloraceae ( Pass iflora quadrang u lar is , Tacsonia ) ; Capr i fol i

aceae (Sambucus n ig ra ) ; Rubiaceae (P lectr onia di cocca) Comp os i tae (Char
d inia xeran themoides

,
Xeran themum annuum ) ; Sapotaceae ( I s onandra, Lucuma

bonpland ia, P ayena latifolia) Asclep iadaceae (Gymnema la tif olium ) ; Convol

cu laceae ( I pomoea d issecta ) ; B ignon iaceae (Osmohydr ophora nocturna ) ;
E uphorbiaceae (B r idelia ovata, E la ter iospermum Tapos , H evea bras i liens is , I a

tropho aug us t idens, M an i hot u ti liss ima, Ricinus commun is ) Ur t icaceae (Spon ia
virg a ta ) Araceae (Arum ma cu la tum, Colocas ia g ig an tea, Cyr tosperma la_

s ioides ,

Las ia acu lea ta ) Gram ineae Glycer ia aqua tica, P an icum, Sorg hum vu lgare,

S tipa hys tr icina) ; Fungi (Hyg rophoru s agathosmus , M arasmius or eaa
’

es
,

P holiota rad icosa
,
Russu la f oetens ) . He makes the fo llowing statemen t with

r egard to th e p resence o f th i s substance in p lan ts
“Many p lan t phys io logi sts in E u rope, with mor e exper ience with P runu s or

amygdal in than with th e trop ical Pangium,
incl ine to th e view that hydrocyan i c

acid in these p lan t s has noth ing to do with e i ther th e bu i ld ing - up or th e break
ing - down o f p roteids, bu t that this substance i s made by th e p lan t f rom sugar
and n i trate by a special p rocess, and serves no oth er p u rpose than to defend
the p lan ts again s t th e attacks o f an imals . It i s above al l the incomp letenes s o f

our phys iologica l knowledge which makes decis ion between th ese theor ies .

d iffi cult .
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I n the s tudy o f this quest ion i t i s impor tan t to remember
‘

the poss ible
diver s i ty o f or igin o f this body, and every cyanogenetic p lan t w il l be requir ed
to be exam ined on th e l ines laid down by Tr eub.

”

The wide dis tr ibution o f glucos ides that y ield hydrocyan ic acid i s ev iden t
f rom th e l is t above. Dun stan and Henry 1 discovered three glucos ides , dhur r in
C
1 7
H

1 7
0
7
N in the common sorghum , lotus in Cs l l e

N in a spec ies o f

lotu s o f E gyp t and phaseo- Iunat in C
1 0
H
1 7
0
6
N in

' wild beans of P has eolus

luna tus , the common l ima bean . B runn ich 2
attr ibuted death f rom the f eeding o f

immature sorghum to a
'

hur r in . Power and Lees 3 iso lated f rom th e seeds o f

Gynocardata odorata a glucos ide to which they gave th e name gynocardin

C
1 3
H

1 9
0
9
N . Al l o f the above glucos ides y ield on hydro lys is, hydr ocyan i c ac id .

Th e mos t impor tan t and best t known of al l the glucos ides that y ield hydro
cyan ic acid i s amygdalin .

Greshoff discovered an amygdal in - l ike glucos ide in two trop ical trees,
Pyg eum parvif lor um and P . la tifo lium . Th e same autho r found glucos ides .

in a member o f the m i lkweed fam i ly Asclepidaceae. The P ang ium edu le o f the

trop ics contains a large quan t i ty o f a glucos ide capable of being conver ted in to
hydrocyan ic aci d and a large amoun t can be prepared fr om a s ingle p lan t . ,

The

Hydnocarpus inebr ians also con tains a large quant ity of a glucos ide which
yields hydrocyan ic acid . I t i s used to destroy fish . The common l inseed cake
contain s a glucos ide which yields pruss i c ac id . Franc is found pruss ic acid in
th e sweet cassava root

,
.0 168 per cen t, and in the bi tter cassava .0275 per cen t .

I t is wel l known that f resh b i tter cassava roo t i s bitter po ison . The above
facts are brought together by B lyth in h is work on poisons and may be con

sulted for more o f the detai ls .

Th e s tat ist ics on po ison ing seem to ind icate tha t i t occup ies th ird p lace
among poison s in the order o f f requency in Great B r i tain . I n that country
t here are about for ty deaths annually fr om th i s po ison according to B lyth . It
i s respons ible for the loss o f a great many cattle in sect ions o f the country
where the w i ld cher r ies are abundan t and also f rom sorghum poison ing. I t
i s f requently u sed for cr im inal poi son ing ,

'at one t ime more f requen tly than now .

I t i s near ly always taken by the mouth in to the s tomach , but occas ional ly th e
vapor s produce death. I t i s general ly used by E n tomologists to kil l insect s .

B lyth gives the symp tom s o f poison ing as fol lows : Co ld b looded an imals
r equ ir e a larger r elat ive dose than warm b looded an imals excep t the birds
w hich are s l ightly less sen s i t ive but the action is essent ial ly the same. Hydro
cyan ic acid acts in two ways

1 . It pro foundly in ter feres in the ordinary metabol ic changes in an imal s .

2 . I t causes a paralys is of the nerve cen ter s .

Norma l b lood decomposes w i th gr eat ease hydrogen peroxide into oxygen and water .

I f i t i s norma l venus b lood and a l ittle hydrogen i s added i t becomes b r ight r ed , bu t i f a

trace of p ru s s ic acid be p resen t i t i s a dark b rown co lor .

The blood corpuscles lose their power o f conveying oxygen to al l parts
o f the sys tem and asphyxia r esults .

.

The main Symptoms in animals are as fol

lows :
The main d iff erences between the symptom s induced in cold - blooded and warm - blooded

an ima ls , by a fata l dose of hydr ic cyan ide, ar e as f ol lows :
The resp i ration in f rogs i s at fir st somewhat dyspn oeic, then much s lowed, and at len gt h

i t ceases . The heart, at fir s t s lowed , later con tracts ir regu lar ly, and at lengt h gradual ly

1 Proc. Roy. Soc. lxv i ii and lxxi i ( See B lyth Poisons” p .

2 I h . , lxxxi i i . (See B lyth “Poison s” p .

3 Jou rn . Cham . Soc. lxxxix. (See B lyth “
Pmsons p .
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stop s ; bu t i t may con tinu e to beat for several m inu tes af ter t h e r esp i ration has ceased . B u t

al l these pr ogr ess ive symp tom s are withou t convu l s ion . Among warm - b looded an imals , on

the contr ary, convu ls ions are cpnstan t , and th e sequ ence of th e symptoms dyspnoea, Slowing
of t h e pu lse, giddiness , f a l l ing down ,

then convu ls ion s w ith expu ls ion of th e u r in e and faeces .

When th e dose i s shor t of a f atal one, th e symptom s are as f o l lows : E vident giddiness
an d d i str ess ; th e ton gu e i s p rotruded , the br eath i s taken i n short, hu r r ied gasp s , ther e i s

sal ivation , and convu ls ion s rap idly set i n , p receded , i t may be, by a cry . Th e convu ls ion s
pas s in to paralys i s and in sen sibi l ity . A f ter r emain ing in th s state som e t ime

,
th e an ima l

again wakes up , as i t were, very o f ten howls , and i s aga in convu lsed ; final ly, it s inks in to a

deep s leep , and wakes up we l l .
D r . K~ Wins low in h i s work on Veter inary Mater ia Medica and Thera

peu t ics , gives th e Toxico logy o f Hydrocyan ic Acid as f ol lows : “Thr ee stages may

be dist inguished in fatal po ison ing. Fir st : a very Shor t per iod elapses before th e
symp tom s appear . There are giddiness

,
difficu l t breathing

,
and s low pulse in thi s

s tage. Second : th e pup i l s di late, vom i ting may occur , and the an imal utter s lou d
cr ies . Spasmodic defacat ion ,

m ictu r i t ion and erect ion s may be presen t, with con

vu ls ions and uncon sciousness . Third : the last stage i s character ized by col

lap se, spasms, general paralys is and death . The subacu te form o f po i son ing
may en sue and p rove fatal, or

,
ow ing to the volat i le character o f the drug,

comp lete r ecovery may take p lace within one - ha l f or three—quar ter s o f an hour .

Occas ional ly dogs con t inue to be para lyzed for several days and g et wel l .
Th e m in imum fatal dose r ecorded in man i s o f a grain o f pu re acid, or

abou t 50 drop s o f the medicinal so lu t ion . Four to five drachm s o f the dilu ted
acid f requen tly

,
but not invar iably, causes subacu te po i son ing and death , in

hor ses , within an hou r . One or two drachm s o f th e pharmacopoeial p repara
t ion u sual ly ki lls dogs w ith in ten m inutes .

”

P ois on ing f r om Toxalbumi ns , B lack Locus t, Ri cinus and Abrus .

I n r ecen t year s much work has been done with a clas s o f po i son s, known as

toxalbum in s . These are o f especial in terest becau se many o f th e bacter ia p ro
duce such po i sons . Som e o f the f ungi r espons ib le for

“
forage p0 1 somng

”

pro

duce
,
i t is thought, toxalbum in s . I n r ecen t year s a number o f cases o f horse

po ison ing f rom B lack Locust bark have been repor ted . The po i son ing f rom

cas tor oi l bean (Ricinus ) and f rom Abru s ar e also o f this class .

Cas tor Oi l Seed and Abr us . One o f th e bes t known o f the toxalbum in s
i s that occu r r ing in th e castor oi l seed, known as r icin . This album inous sub

stance i s very po isonou s , mor e so than s trychn in and pruss ic acid . Ricin
coagu lates th e blood . B lyth in h i s work on po ison s states :

I f Cas tor - oi l seed s are eaten , a por tion of th e po ison i s destroyed by th e d igestive p roces ses
a part i s no t th u s destroyed , bu t i s ab sorbed , and p rodu ces in th e b lood - ves sel s i t s coagu latin g
p rop erty . Where th is takes p lace , u lcer s natu ral l y form , becau se iso lated smal l areas are de

p r ived o f their b lood su pp ly . These areas thu s becom in g dead , m ay be d igested by th e gastr ic or
in testinal flu ids . and thu s , weeks after , death m ay be p rodu ced . Th e sym p tom s noted are nau sea,
vom iting, co l ic, d iar rhoea, ten esmu s , th ir st , h o t Sk in , frequ en t pu lse , sweats , headache , jau nd ice,
and death in convu l s ion s o r from exhau s tion . An imal s may be made immu ne by feed in g them
carefu l ly with smal l doses , gradu al ly increased .

Th e po st -m or tem app earan ces are u lceration in th e s tomach and in testines . I n an imal s th e
appearances o f haemor rhagic gastro - enter itis w ith d iff u se n eph r itis , haemor rhages in th e m esen

tery , and so fo r th have been found .

A toxalbum in also occu r s in the Jequ ir ity seed (Abrus pr eca tor iu s ) which
cau ses s im i lar eff ects

“

and symptom s . That th e po ison s ar e not th e same have
been shown by exper imen ts with an imals , It i s known that an imals may become

immune by repeated doses o f Jequ ir ity again s t abr in and the pr incip le o f cas tor
oi l does not produce immun i ty again st abr in , nor does abr in con fer immun i ty
again st th e r icin o f th e castor oi l bean . The abr in when app l ied to the con
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junct iva causes coagulation in the

vessels and a secondary inflamat ion .

Th e di sease i s known as Jequi r ity
opthalm ia. More detai ls in regard to
th e poison s o f these p lan ts are given
under the p lan ts o f the fam i l ies in
which they occur .

B lack Locus t P ois on ing . The

B lack Locus t which i s common ly
plan ted as an ornamen tal tree has

in a number of instances caused
death .

‘ D r . Waldron in the Amer ican
Veter inary Rew iew , wr ites thus o f

locus t bark po ison ing, refer r ing ‘

es

pecially to the beat ing o f the hear t
o f a hor se that had been poi soned by
the locust bark . Th is beat ing shook
the hor se and could be heard outs ide
the s table.

Th e sound was cau sed by th e action o f

th e d iaph ragm . I t was greater when th e r ibs
were at the ir fu l le s t expan s ion and cou ld be
heard mo s t d is tinctly at a d is tance o f ten feet .
I tr ied to locate o r rather find ou t what p ro
duced t h e sou nd , bu t in that I am as ignoran t

1 6h . Castor 0 1 1 p lant (Ri cm us com as I was then . I n qu estion in g where
m ums ) . The seeds fu rn ish the cas tor oi l o f

c ommerce , and also conta in an acr id po ison .

th e team was h i tched at th e m i l l . i t was fou nd
(Chestnu t , U . 5 . Dept. that th e d r iver h ad tied them to a you n g 10

cu s t tree that h ad been cu t down a few year s
b efor e . Th is was a sap l ing o f about fou r inches in diameter and h ad p robab ly made a very
rap id growth and the bark , f rom th is reason was ten der and eas i ly peeled. They

’

had done
a good job of peel ing, bu t as they had their b its i n they were not ab le to swallow much .

'

The poison obta in ed f rom th is bark i s , in my op in ion , the ca u se o f t he troub le .

Dr . Waldron says that th e symp toms o therwise are about the same as

those o ccur r ing in cases o f be l ladonna po ison ing and are about as fo l lows :
E xt reme lass itude, wh ich includes almost imperceptib le pu lse and wh ich , when fou nd , is

weak an d p r olonged ; resp iration less than normal by on e - third and son orous ; temperatu re
n ormal ; no pa in , n o appetite, m ucou s memb ran e congested , o f a b lue, r u sty , or yel low co lor .

Mucou s membrane of th e m outh some swol len
,
cau sed by th e conges t ion o f t he cap i l lar ies ;

s l ight p tyal ism, and above al l , the di lation o f t h e pup i l of t h e eye ; in f act I shou ld j u dge,
we have n ear ly t he same symptom s we get in bel ladonna poison .

He also says that he had not known before that locus t bark was poisonous
a nd although he had sear ched for l i terature upon the subj ect had found but
one r ef erence, that being in the U. S. Pharmacopoeia ,which records a case re

por ted in Jan ,
1887, when 33 chi ldren were sa id to have been po isoned by chew

ing locus t bark. I n m i ld cases there were “flushed faces , drynes s o f the thr oat
and mouth, and dilat ion o f the pup i ls . I n severe cases, were added ep igas tr i c

pain , extr emely in term i tten t hear tbeats , and s tupor .

” I t is eviden t f rom the

fact that there i s not much l iterature on the subject that such poison ing does
not occur of ten .

D r . H . S. Murphy has kindly contr ibuted the fol low ing case on locust bark

p oison ing :
Anamus is : Gray mare twelve years old, pregnant ten months , has been at l ight work
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eou sly u n til fou r doses are given , also 5 I potass i iodidum i s gi ven per or em at once and the

f o l lowing p r escr iption lef t.
E x St rych n in i Su lphat is g r . IV.

Fld. ext . digita l is £ 1 .

Potass i iod idum I I .

Aqu a 5XVI .

Si g . : A tab le spoon f u l l every 2 hou r s .

Resu lt : A f ter th e secon d hypoderm ic was given a s l ight imp rovemen t n oti ced ( lessen ing
in f orce and f r equ ency o f t hud , wh ich was qu ite marked af ter f ou rth hypodermic . Own er

r epor ts thu d gon e at end of 24 hou r s bu t stup id ity sti ll p resen t though not s o marked.

Recovery u neven tf u l and at end of gestation par tu r ition p roceeds n orma l ly , and foa l

Toxicity o f bark p roven in the fol low ing manner : Two cc of 1 0% tin ctu re (bark
grated ) ki l led hal f grown ki ttens wh ich showed above symptoms i n an aggravated f orm .

On e ou nce necessary to kill a 2 5 poun d dog .

Th is tinctu re dropped in eye acted much as atrop in bu t n o toxic symptom s developed .

Simp ly a dilation o f pup i l . Grated r oot i n lard p roduced s l ight symptoms in two dogs .

P. m . on cats r evealed a gen eral ized d irty m . m . bu t on ly a very s l ight ye llow on ca r ti lages .

Swo l len l iver and a few petech ia on ser ou s m embranes . B lood qu ite dark.

The cadaver , r esemb led somewhat that of one dead of septicaem ia .



CHAPTER IX

POISONING FROM OPIUM
,
SOLANACE AE AND PLANTS THAT CONTAIN SAPONINS.

Th e use of Op ium by Chinese and other races i s as F lu ck iger and Han

bu ry say,
“
in th e words Of P er eira, the mos t impor tan t and valuable u sed in

m edicine O f the who le Mater ia Medica ; and we may add, th e sou rce by i ts
j udiciou s emp loymen t “

o f more happ iness by mankind . B lyth in h i s work on

P o ison s , s tates that in E ngland and Wales 1 505 deaths were attr ibu ted to th e

u se o f Op ium or i t s act ive cons t i tuen ts between the year s 1898 - 1903 . Of these
882 wer e acciden tal or becau se o f negligence, 621 were su icidal . I n France
Op ium and morphin poi son s ar e sai d to cau se abou t 1 per cen t o f th e cases o f

poison ing. Var iou s paten t m edicines con tain op ium or some o f it s products
and in the pas t have be en the cau se o f f requen t cases o f po ison ing.

The u se o f the drug in paten t medicines for children in the Un i ted States in
th e f orm of soothing syrup s was once more comm on than now . The u se o f

Op ium for in fan ts i s a common pract ice in India
, according to B lyth who

quotes f rom D r . Chever s .

1

I n general th e op ium and morphin po ison ing are as f o l lows : Th e beats o f

th e hear t ar e at fir s t accelerated and then dim in ished . Large doses in troduced
in to th e circu lation dim in ish the pu lsat ion s w i thout accelerat ion and may even
cau se hear t paralys i s .

“
Th e ar ter ial blood pressu r e, at fir s t incr eased i s af ter

wards dim in i sh ed . I f mo rph in i s in su fficien t quant i ty thrown in to the circu la
t ion , th en tetanu s at once occu r s . Dep ress ion and st imulat ion depend on dosage.

The common f orm occu r r ing in 99 per cen t o f the cases ; exci temen t , narcos is,
and coma, bowels near ly a lways con s t ipated . (2) A very sudden form in which
death occur s rap idly, th e per son s inks into a deep s leep almos t immediately.

(2) An abnormal form in wh ich there i s no coma but convuls ions .

B lyth in ref er r ing to op ium eat ing says
Th e con sumption o f op ium i s a . very ancien t p ractice among E as te rn nation s , and the

p ictu r e, d rawn by n ove l ist an d traveler , o f poor , d r ied - up , yel low mortals addicted to th is
v ice, w ith their facu lties t orp id , their Sk in hanging i n w r inkles on their wasted bod ies , the
con j u nctivae tinged with b ile , t h e bowe ls s o i n act ive that ther e i s scarcely a

‘

n excr etion i n

the cou r se o f a week, th e men ta l facu lties ver gi ng on id iocy and imbeci l ity , i s on ly tru e of a

percent age of those who are add icted t o th e hab it.
I n th e case o f Op ium po ison ing the s tomach tube should be used to emp ty

the s tomach , and wash with warm water
,
then coff ee may be given . P er

manganate o f potash i s a per fect an t idote and shou ld be given when at hand .

The alkalo id codein also found in Op ium produces s leep
.

but i ts effects are

di fferen t . Large enough doses produce death and cau se ep i lep t i
- form convu l

s ion s . Thebain found in Op ium p roduces symptom s that r esemble those pro

duced by strychn in , namely tetan ic spasm s . Apomorphin found in op ium i s

an act ive em et ic. Papaver in cau ses paralys is o f resp irat ion in gu inea p igs .

1 Ju r isp r udence 232 ( 3 rd
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Fig . 1 6d . Garden Poppy (P apaver
som n i ferum ) . A po is onou s p lant roduc
i ng a la rge n umber of a lka loi 5 l ike
morph in , codein , etc . , ( Strasbu rger , Nol l,
Schenck and S

'

ch imper ) .

P ois on ing f rom So lanaceae.

A number of p lants of the Solanaceae are known to be po isonous ; among
them the common thorn - app le or J im son weed (Da tura S tramoni um ) , the atropa

(A tropa B elladonna) and hyoscyam in (Hyos cyamus niger ) bes ides such suspected

p lan ts as the common black n ightshade (Solanum nig rum ) , horse nett le (Solan
um carolinense) , bitter sweet (Solanum du lcamara) and scopiola. The cases o f

po ison ing fr om atrop in are more f requen t, perhaps, than s tati st ics seem to in

dicate. The E nglish death s tat i st ics for ten year s , ending 1 903, accord ing
to B lyth Show 95 per cent o f the deaths f rom atrop in ; 35 per cen t wer e
su icidal . Mos t of the acc iden tal cases ar ise f rom m is takes made by the

pharmac is t or phys ician . Cr im inal po ison ing i s car r ied on to a less exten t in
E urope and Amer ica than in India. B lyth s tates that o f the 1 20 cases recorded
in works

.

on Ind ian tox ico logy no less than 63 per cen t were cr im inals, 1 9 per
cen t su ic idal, and 1 8 per cen t acciden tal . Th e mos t impor tan t alkalo ids found
are atropin, hyoscyamin,

scopalamin and solanin . So lan in is po i sonous and

i s regarded as a n i trogen ised glu cos ide. I n man th e symptom s Of atrop in

poison ing are : D i la
'

t ing of the pup i ls, dryness of the mouth and throat ; the
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mucou s membrane i s reddened, inabil ity to swal low, deranged vis ion , breath
at fir s t a l i ttle s low and then rap id ; th e nervous system i s aff ected in a marked
degree ; the lower extrem i t ies are o f ten par tly paralyzed .

'

There i s wan t o f

coOrdinat ion
'

.

“
The person r eels l ike a drunken man .

”
I n adults th is takes on

a hilar iou s p leas ing form . The symptom s o f po ison ing f rom hyoscyam in are

S im i lar to those o f atrop in . The absence o f del ir ium and exci temen t, however ,
makes i t decidedly di ff eren t . The symptoms in an imals f or both of these sub

s tances do not di ff er essen tial ly f rom those given above

383

F ig . 1 6f . J im son Weed (D a tu r a S t ramO
'

'F 1 g . 1 6e . N 1g h t sh ade (Solanum m g r um ) n i um ) . a ,
leaf an d flower s ; (7, f ru iting capsu le.

From Dar l ington ’

s Weeds and Usefu l Plan ts . (U . S. Dept.

Atrop in may be absorbed by th e skin , and enough may be absorbed, i f i t i s
broken , to cause death . B lyth quotes P loss 1 to the eff ect that atrop in sul fate
app l ied as an o in tmen t to the abraded Skin was fatal . Atrop in has also been
absorbed f rom the bowel as recorded by B lyth

A c lyster
'

contain ing th e active p r incip les of g rm s . (80 grain s ) of bel ladonna r oot
was adm in istered to a woman 27 year s of ag e, and cau sed death . A l low in g t h e r oot to have
been car efu l ly dr ied , an d to con tain .2 1 per cent of alka loid , i t wou l d seem that so l ittle
as mg rm s . gra in s ) may even p r ove fatal , i f lef t i n con tact with th e i ntestina l mucou s

membran e. Bel ladon na ber r ies and st ramon ium leaves and seeds ar e eaten occas ional ly by
ch ildr en . A remarkab le ser ies of po i son ing by be l ladonna ber r ies occu r red in London du r ing
the autumn of 1 846.

1 Zei tsch r f . Ch ir . 1 863. B lyth , Poi sons ; Thei r E ff ects and Detection .
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P ois on ing f rom P lan ts tha t con tain Sapon in .

A

I n recen t year s ou r knowledge o f th e Sapon ins has been gr eat ly extended ;
many o f these s tudies have been made by Kober t or h i s s tuden ts in th e lab

orator y at Dorpat . The term sapon in has been app l ied to a class o f subs tances
Of a glucos idal natu re which are po isonou s and when di ssolved in water fo rm a

so lu t ion which f roths much l ike soap
—suds . These subs tances ar e not all th e

sam e chem ical ly, bu t have th e general formu la CnH 2nO l o
. B lyth gives the fol

low ing l is t w i th their formu lae
Sapon in 1 .

Sapon in senegin

Qui l laja sapotoxin
Sap indu s sapotox in C

7
H
2 6
0
1 0

Gyp sophi la sapotoxm

Agr o s temma sapotoxin
Sapon in 2.

Asam in

D igi ton in saporubr in
C
1 8
H
2 8
0

1 0
‘

Sapon in 3 .

Qu i l lag ic aci d
Polygal ic acid C

1 9
H
3 0
0
1 0

’

Hern iar ia sapon in
Cyclam in
Sar sapar i l la sapon in

C
2O
H
S

‘
O
I O

Sar sa sapon in C
2 2 3 6
1 1

Par i l l in C2zjiH
Melan th in C

2

,2,
4

s 1 0

The suggest ion i s made that poss ibly dulcamar in and sy r ingin
C
1 7
H

E O
O
1 0
may belong to th e same ser ies .

One o f th e oldes t o f the known sapon in s was i solated f rom the Bouncing
Betty, Saponar ia off ici nalis , and later f rom the corn cockle Ag r os tem-ma Gi thag o

and many other p lan ts . Th is sapon in i s a white amorphou s powder , very soluble
in water

,
i s n eutral and reacts withou t Odo r ; i t causes sneezing when app l ied

to th e mucous m embrane o f the nose ; tas tes at fir s t sweet ish
,
then becomes

sharp and acr id . Th e sapon in when rubbed on the skin exer t s no action be

cause not absorbed ; when in j ected subcu taneou s ly in to f rogs i t becomes qu ickly
absorbed and act s upon the nerves and mu scles . I n warm blooded an imals there
i s l i ttle or no absorpt ion becau se o f an asep t ic absces s which form s . In travenou s
inj ection s in smal l amoun ts in th e laboratory o f Kober t pr oved fatal f or cats
and dogs . I t acts inj ur ious ly on th e str iated muscle and hear t mu scle. The

sensor and motor nerve fiber s ar e a lso aff ected in a ser iou s way . On the

diges t ive tract i t cau ses inflammat ion and per istals i s . The sapon in subs tances
dis so lve the blood corpuscles o f al l an imals and thus penetr ate the corpu scles .

It i s thought that th e haemo lyt ic act ion O f these sub stances i s due to th e l ique
fact ion o f th e cel l membrane.

Ran som found that th e sapon in may become bound to the corpu sc les and

the serum . That th i s act ion depends on the choloster in
,
sapon in so bound w ill

not act on the red corpuscles . The sapon in choloster in m ixtur e exer ts no ac

t ion on dog’ s blood .

1 D r . R. F. Bacon and H . T . Marshal l who made a s tudy

h 1 1
1 Th e toxic action of sapon in . Ph il . Jou r . Sci . D r . R. F . Bacon and H . T . Mar

s a

1 0

1 0
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o f th e sapon in found in E n tada s candens proved that i t was highly toxic for
rabbits and gu inea p igs .

When d ilu ted w ith n orma l salt so lut ion t o a concentrated form 1 - 200 and in j ected into
the per iton ea l cavity, 2 5 mg rm s . of sapon i n to 1 00 g rm s . o f an ima l was u n i form i ly fatal ,
wh i le a qu ar t er Of th is amoun t ki l led i n several cases . Wher e smal ler quantities were u sed
and an imals l iv ing f or a lon ger per iod o f time loca l i zed per i tot in i t i s was f ound .

“
Th e sapon in is power fu l ly haemolyt ic” cubic cm . o f o f 1 % so lu

t ion mg rm s . ) comp letely disso lved one cubic cm . o f a 5% suspens ion o f

rabbits corpu scles which were f reed f rom serum and th e hal f o f th is amoun t
p roduced haemo lys is of the serum o f the f ree corpuscles o f the gu inea p ig

Sapon in , however , loses i ts haemo lyt ic power af ter th e addition o f serum .

Immun i ty cou ld not be produ ced in rabbits or guinea p igs r ecen tly treated with
intraper i toneal doses o f sapon in or sapon in serum m ixture .

B lyth has s tudied the general act ion o f sapon in on kittens . He s tates that
when 1 3 to 22 mm . to V2 g r . ) i s inj ected underneath the skin o f a kitten
immediately symp tom s o f local pain occur , in 5 to 10 m inutes the resp irat ion
i s quicker and the an imal falls in to a lethargic condit ion with s ign s o f muscular
weakness ; jus t before death br eat hing becam e rap id with al l the s ign s ‘

o f

asphyx ia . The appearances af ter death were fullness in th e r ight s ide
'

Of the

hear t and conges t ion Of the in test inal canal . I n man the taking o f sapon in
causes an increase o f mucu s secret ion and nausea .

Sapon in or sapon in - l ike subs tances occur in the fo llow ing f am i lies
P hytolaccaceae, (P hytolacca abyss in ica) ; Caryophy llaceae, (Gypsoph i la

s tru th ium,
Ag ros temma Gi thag o, Lychnis , Saponar ia ofiicina lis , S . rubra, H ern i

ar ia) ; B erber i daceae, (Cau lophyllum thalictroides ) ; Leg uminosae, (E n tada

s candens , Gymnocladus dioica
,
Gledi tsch ia, E n terolobium ) : Oleaceae, (Chia

nan thus virg inica, Syr inga vu lgar is ) Amaryl lidaceae, (Ag ave) ;Li liaceae, (Yucca

g lauca f , Ch lorog a lum pomer idianum ) ; Rosaceae, (Qu i llaja Saponar ia ) ; Sapin

daceae, (Sapindus tr if oliatus , S . s aponar ia,
P ome tia pinnata, M ag onia ) ; H ip

pocas tanaceae, (Aescula H ippocas tanum, A . Pavia ) ; Theaceae, (Thea Sasan

qua, T. assonico ) ; Sapo taceae, (Omphalocarpum procerum ) ; P olygalaceae,

(P olygala Senega) .

I n al l more than 200 Species o f p lants con tain sapon in .

See Chapter X IV, and P t . I I, for a l ist of other s .



CHAPTER X

POISON ING FROM FLOW ERS , POISON ING FROM HONE Y,
M E CHAN ICAL INJURIE S

P ois on ing f rom F lowers . The odor s f rom a lar ge number o f flower s are

more
'

or less in j ur ious, especial ly to some indi v iduals . The flower s o f the com

mon wild black cher ry (P runu s s ero tina ) when pas t their pr ime give Off a cyano ~

gen t ic odor that i s quite obj ect io'

nable to many peop le, caus ing headache. The

car ion - l ike odor s, l ike those p roduced by
'

S tapel ia, the car ion flower (Smi lax
herbacea) and Ar is toloch ia are s icken ing to many peop le, caus ing headache and

a dep r ess ing f eel ing . Many flower s that are o rd inar i ly sweet scen ted l ike
the tuberose (P olyan thes tu berosa ) o f ten give peop le the headache i f the flower s
ar e abundan t in the room they are s i t t ing in . The flowers o f Wistar ia are in

ju r ious to some peopl e The flower s Of M ag nolia g randif lora ar e
“
overpower

ing
”
accor ding to some au thor i t ies .

P ois on ing f r om H oney. Th e honey Obtained
'

f rom th e flower s o f some p lan ts
i s s aid to be po isonous ; for in stance th e honey co llected by in sects f rom th e

O leander was long ago recorded as being inj ur ious , and i t i s said that the honey
col lected f rom the mountain laure l (Kalm ia la tifol ia ) appear s to be po i sonous
under some condition s acco rd ing to Chesnu t . Accor ding to Chesnu t th e honey
co l lected f rom th e flower s Of the snow - ou - the - moun tain , (E uphorbia marg ina ta )
i s b i tter and d isagreeable, bu t does not appear to be a ser ious poison . Several
cases o f po i son ing f rom th e nectar o f the flower s o f Da tum metel and D .

Wr ig h ti i are on record and the flower s of the B razi l ian magon ia o f th e f am i ly
Sapindaceae p roduces po i sonou s honey ; also the flower s o f Rhododendron

'

ar e

said to con tain andromedotoxin . Toxic honey has al so been gathered fr om th e

flower s o f B lack Locus t . (Robin ia pseud - acacia) and Li ly o f th e Val ley (Con
vallor ia majalis ) .

P rof . Lyman F . Keh ler who has made a somewhat extended invest igat ion
with poisonou s honey 1 has given an excel len t bibl iogr aphy with r eference to

th e ear l ier l i teratu re on the subj ec t. I t has been known fo r cen tur ies that the
honey co l lected f rom E r icaceae acts as a narcot ic ir r i tan t , producing giddines s ,
vom it ing, and pu rging. Poisonous honey was descr ibed by Xenophon . He gives
a fair ly accu rate descr ipt ion o f h ow th e so ld ier s o f h i s army acted that ate honey
that was po isoned . He states that they lo st their senses

,
vom i ted and wer e af

f ected with pu rging, and those who had eaten but l it tle w ere intoxicated , bu t
when they h ad eaten much they w er e l ike mad men . Strabo and P l iny spoke o f

po isonou s honey, th e latter wr i ter , an ear ly natu ral is t noted for h i s accur ate ob

servat ions , r ecords po isonous honey which h e cal led “
aegoleth ron (goat

’

s death ) ,
which bees co l lected at Heraclea. He gives a descr ip t ion o f the hon ey wh ich i s

sai d to have had a pecu l iar smel l and pr oduced sneezing. I t i s general ly supposed
that th is honey cam e f rom a species o f Rhododendr on,

the R. pon tica . This and

al l ied species ar e th e chief sou rce o f po isonou s honey in As ia and As ia M inor ,

1 Po isonou s Honey . Proc. Amer . Pharm . As soc. 1 896 : 1 67- 1 73 .
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Fig . 1 6h . Th e wi lted and old

flower s of Wi ld Cher ry (P ru nu s )
F ig . 1 6g . The flower s o f B lack Locu st (Robi n ia p roduce a cyanogen t ie po isonous

ps eud - acacia) p roduce s a toxic necta r . (Ada Hayden ) . odor . (Ada Hayden ) .

We have a long lis t of p lants that act inj ur iou sly
M echan ical I n jur ies in a mechan ical way. Among the best known O f these

are Wild Bar ley or Squ ir rel - tai l Grass (Hordeum juba

tum ) and the related spec ies , which , by mechan ical means, inj ure sheep , horses ,
and cattle. The awned heads, when eaten w i th hay or gr ass , break up in to
sect ion s , th e awn s working thei r way in to the mucous membrane, ins inuat ing
them selves around the teeth

,
thus caus ing inflamm at ion and deep ulcerat ing

sores, with the format ion o f pus . The teeth may consequen tly become

loosened and fal l out .

A Cheat or B rome Grass (B r omus tectorum) wh ich i s common in Utah,
par ts o f Co lorado

,
and wes tward, p roduces s im i lar in j ur ies .

The Needle Grass , common in the dry gravel ly hi l ls and sandy pla ins o f

Nor thern Miss is s ipp i Val ley has a fr u i t w ith a sharp po in ted cal lus , w ith hairs
above the po in ted cal lu s proj ecting upwards . Th e sharp -

po inted cal lu s o f the
“
seed” en ter s the skin , espec ial ly o f sheep , where i t produces an ir r itat ion
which i s somet imes f ol lowed by death . This has som et imes been eaten w ith
forage, thus en tef ing the in tes t inal tract

, perhaps per forat ing i t, caus ing death ,
especial ly when they have p ier ced the wal ls o f th e in tes t ines . Several al l ied
species as B lack Oat (S tipaavenacea ) p roduce s im i lar in j ur ies . The Wes tern
Needle Gr ass (S tipa coma ta) , however, i s less inj u r ious than our Common

N eedle Grass .
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Fig . l 6i . W i ld Bar ley (Hordeum jubat um ) . b . W i ld Bar ley (H . n odosum ) , cause of
mechan ical in ju r ies t o an imals .

Simi lar and al l ied Species in other par ts o f the wor l d are known to be injur i

ous in the same way . O ther p lan ts are inj u r ious by means o f . their Sharp -

poin t
ed f ru it . Among those o f the las t named type are m ember s o f the Geran ium fam

i ly notably the Stork ’s bi ll (E rodium cicu tar ium ) , common in the west, which f t c
quently gets into the wool of sheep and may produce local irr i tation . Mechan ical
inj ur ies are also produced by the Sand Bu r (Cenchrus tr ibu loides ) whose spiny
invo lucr e may work into th e flesh of an imals and induce an ir r itat ion fol lowed by
inflammat ion ,

and the format ion o f pus . Hogs and cattle o f ten receive m echan
ical in ju r ies f rom the Cocklebur (Xan th ium canadense) and al l ied species .

A recen t number of Hor t icu lture (Jan . 1
,
19 10) notes that rose thorns have

caused th e poi son ing Of the hands o f clerks who handle the roses .

P rof . J . Davy states that in Sou th A f r ica the. burr s o f a clover Tr ifolium
ter res tr is var h ispidiss imus are sa id to inju re young lamb s .

The Burdock (Lappa major ) sometimes produces no l ittle i r r i tation , and th e

same may be said of the Span ish Needle (Bidens frondosa) . The sharp , st i ff
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Fig . 1 7. A . Fru it of the Cocklebu r (Xan th ium canadens e) , cau s es mechan ica l
j u r ies to hogs when eaten by them . B . Sandbu r (Cench r us t r ibu loi des ) . C. Bu rdock
(Ar ct i um maj or ) . D . Boot Jack (B i dens f r ondosa ) . E . On e o f t h e Borages (Cyn og loss um ) ,
F . Car rot (D au cu s Car o ta ) .

branches o f Gr easewood (Sar coba tus vermicu latus ) eas i ly penetrate the skin
and Some t imes induce pus in fect ion . The br istles and sp ines of the rose and

s t i ff bracts o f th e Ru s s ian Th istle may be the cause o f inj ury to an imals and

men . The smal l
,
barbed t r ichomes o f the calyx Of Cr im son Clover (Tr if olium

incar na tum ) , according to P ro f . Covil le, p roduce phytobezoar s
'

s im i lar to those
common ly pr oduced by hair . D r . Trelease has descr ibed s im i lar bezoar s f rom
th e barbed tr ichom es and sp ines o f cact i . M i l let and bar ley awns ar e known
to p roduce s im i lar bal ls in hor ses as we l l as in cattle . Corn stalk s, when eaten
w ith an insuffi cien t amoun t Of water , p roduce impaction . This has , however ,
been attr ibuted to o ther cau ses also . B loat i s known to fo l low the u se o f such ‘

forage as white and r ed clover , al fal fa, p igweed and many other p lan ts con

sumed under the same condit ion s .
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F ig . 1 7a . F resh water cor d gr as s (Spar t ina cyn osu r oi des ) w ith Sharp leaves of ten in ju r i
ou s . 1 7h . San d B u r (Cen ch rus tr ibu lmdes ) U . S . Dep t . Ag r l .
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F ig . 1 8 . Need le Grass (S t ipa comata) . U . S . Dept . Ag r l . F ig . 1 83 . Need le
(S t ipa spar tea) inflicting m echan ical in j u r ies . U . S . Dept . Ag r l .



POI SON ING FROM FLOWERS 71

F i g . 1 8b. Ur ticating hair s and cutting leaves . a . Ur ticating ha ir o f n et tle. b. B r istles
of bugloss . c. barbed ma rgin of a leaf of sedge. d . barbed margin of a leaf of grass .



CHAPTER X I

CLASSIFICATION OF POISONS, SYMPTOMS AND ANTIDOTE S

B lyth clas s ifies po isons as fol lows
A . POISONS CAUSING DE ATH IMMEDIATELY OR IN A FEW M INUTE S. P russ ic

ac id, cyan ides , oxalic acid and occas ional ly
,
s trychn in .

B . IRRITANT POISONS. Symp toms main ly pain,
vom it ing, and purging.

Sav in, ergot, d igi ta l is, colch icum , yew,
laburnum, and putr id substances .

C. IRRITANT AND NARCO'r I c POISONS. Symp toms of an ir r it an t nature, w ith
mor e or less cerebral ind i cat ions. Oxal ic acid or oxalates .

D . POISONS MORE E SPE CIALLY AFFECTING TH E NERVOUS SYSTE M .

1 . Narcot ics . Ch ief symp toms : in sens ibi l ity wh ich may be preceded by
more or less cerebra l exc itemen t . Op ium .

2. Del ir ian ts . Del ir ium, for th e most par t, a prom inent symptom : B el la
donna, hyoscyamus, s tramon ium , and other Solanaceae, poisonous fungi, Ind ian
hemp (Cannabis ) , darnel (Lolium temu len tum ) , camphor and Oenan the crocata.

3 . Convuls ives . A lmos t every po ison has been known to produce con

vu ls ive eff ects
,
but the on ly true convuls ive po isons are the alkalo ids of the

s trychn in class .

4. Complex nervous phenomena. Acon ite, d igital is, po ison hem lock, Cala
bar bean, tobacco, Lobelia inf lata, and curare.

Kober t
’

s class ificat ion i s as fol lows :

I . POISONS WH ICH CAUSE COARSE ANATOM ICAL CHANGE S or TH E ORGANS .

A . Those wh ich espec ial ly i rr itate the par t to wh ich they are appl ied .

1 . Acids .

2. Caus tic alkalies .

3. Caus tic sal ts
,
espec ial ly those of the heavy metals .

4. Local ly i r r i tat ing organ ic substances wh ich nei ther can be class ified as

cor ros ive acids nor alkal ies, nor as cor ros ive salts ; such are : can tharadin

ph ryn in,
and other s in the an imal k ingdom, croton oi l and savin in the y ege

tab le kingdom ; local ly ir r i tat ing color s, such as th e an i lin dyes .

5. Gases and vapor s which cause local irr itat ion when br eathed ; such as

ammonia
, ch lor in, iodin , br omin,

and s u lphur dioxid.

B . Those which have but l i tt le eff ect local ly, but change anatom ical ly other

par ts Of th e body ; such as lead, phosphorus, and other s .

II . BLOOD POISONS.

1 . B lood poison s in ter fer ing w i th the circulat ion in a purely physical
manner ; such as per oxid of hydrog en,

r icin,
abr in .

2. Po isons which have th e proper ty of d isso lv ing the red corpuscles such
as the saponins .

3 . Po i sons which, with or without pr imary solution o f the r ed b lood
corpuscles, p roduce in the blood methaemoglobin ; such as po tass ic ch lorate,

hydrazine, n i trobenzene, an i lin , picr ic acid, carbon dis u lph id .



https://www.forgottenbooks.com/join


74 MANUAL OF PO I SONOUS PLANTS

Tr ea tmen t . ( Immediate :)
E ME TIC and STOMACH TUBE .

P i locarp in N i trate, one - thi rd o f a grain subcutaneous ly, r epeated i f neces

Ammon ia or Amyl N itr i te to nostr i ls .

TANN IN.

(Later z)
St imu lan ts, Castor O i l .
D E MULCE NTS ( swal lowed and inj ected ) .

Note— Muscar in po i son ing give B el ladonna T inctu re B . P . fi f teen m in ims
P lan ts fu rn ishing po isons that act as del i r ian ts— Thorn Apple (Da tu ra

S tramonium ) . B lack N ightshade (Solanum n ig rum ) , Hemp (Cannabis sa tiva ) ,
Darnel (Lolium temu len tum ) , Several Fungi as F ly Agar ic (Aman i ta mus car ia ) .

I I I

INE BRIANTS

Symptoms . E xcitemen t o f cerebral f unctions , and o f the ci rcu lat ion ; loss

o f power o f co - ord inat ion ,
and o f mu scu lar movements , with double vi s ion ;

leading to pro found
'

s leep, and deep coma.

Tr ea tmen t . ( Imm ediate z)
E ME TIC and STOMACH TUB E .

TANNIN.

(Later z)
E psom Sal ts .

DE MULCE NTS ( swal lowed and in j ected ) .

P lan ts furn ishing po isons that act on th e brain as inebr ian ts : Wormwood

(Ar tem is ia Abs in th ium ) , Jamaica Dogwood (P is cid ia E rythr i—na ) .

PO ISONS ACTING ON THE SP INAL CORD

CONVULSIVE S

Symptoms . Clon ic ( in term i ttan t ) spasm s
,
extending f rom above down ~

wards . Op is thotonos ver y violen t ; but tr i smu s ( lock - jaw ) rar e. Swallowing '

spasmodic. Death, u sual ly, in less than th ree hour s , or rap id r ecovery .

Tr ea tmen t . ( Immediate
E ME TIC and STOMACH TUB E . TANNIN .

Chloral Hydrate five gr a ins subcu taneou s ly (a weak so lut ion as i t i s an

i r r i tan t ) , r epeated i f necessary . Chloroform inhalat ion . Ar t ific ial r esp iration .

Potass ium B rom ide, one drachm in water ever y hal f - hou r . Morphia
(Later z)
DE MULCE NTS ( swal lowed and in j ected ) .

Castor O i l . Chloro form inhalat ion i f convuls ion s r eturn .

P lan ts furn ishing po isons that act upon the Sp inal cord as convu ls ives
Nux- vom ica Tr ee (S trychnos N ux- vomica ) , St. Ignat ius

’

s B ean (S trychnos
I g nati i ) .

PO ISONS ACTING ON THE HE ART

I

DE PRE SSANTS

Symp toms . Ver t igo ; vom i t ing ; abdom inal pain ; con fu sed v is ion ; convu l

s ion s ; occas ional del ir ium ; paralys is ; syncope ; somet imes asphyxia.
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Tr ea tmen t . ( Immediate
E ME TIC and STOMACH TUBE . TANN IN .

STIMULANTS. Strychn in solu tion B . P .
,
two m in ims subcutaneous ly.

Atrop in , hal f a grain subcutaneous ly, repeated i f necessary.

(Later z)
St imulan ts . Hot fomen tat ions .

Ar t ificial r esp irat ion i f necessary . Castor O i l .
DE MULCE NTS ( swal lowed and inj ected ) .

P lan ts furn ishing po i son s that act on the hear t as depressan ts : Tobacco
(Nicotiana Tabacum ) , Hem lock (Con ium macu la tum ) , Indian Tobacco (Lobe
l ia inf lata) .

ASTHE NICS

Symptoms . Numbness , and t ingl ing in the mouth ; abdom inal pa in ; ver t igo ;
vom i ting ; purging ; tremor ; occas ional del ir ium ; paralys is ; dyspnoea, ending in
syncope.

Treatmen t. ( Immediate :)
E ME TIC and STOMACH TUBE . TANININ .

STIMULANTS. Cold aff us ion .

Faradic cur r en t . Atr op in ,
hal f a gra in subcutaneou s ly.

(Later z)
DE MULCE NTS ( swal lowed and inj ected ) .

Con t inued recumben t pos i t ion .

Ar tificial resp irat ion i f necessary . Castor O i l .
Note— I n Acon ite poison ing inj ect D igital i s Tincture B . P ., twen ty m in ims

subcutaneous ly ( 12% per cen t strength ) .

P lan ts f urn i shing po isons that act on the hear t as as then ics : Lima Bean

(P has eolus luna tus ) , Tap ioca (Ja tr opha mani hot ) , Acon i te (Aconi tum Napel

lus ) , Cohosh (Cim icifug a racemosa) , O leander (Ner ium Oleander ) , Fox- glove
(Dig i talis purpur ea) , White Hel lebo re (Veratrum album ) , Green Hel lebore
(Veratrum vir i de) .

VE GE TABLE IRRITANTS

I

PURGATIVE S

Symptoms . Abdom inal pain ; vom i t ing, and purging ; cramps ; strangury
and tenesmus, fol lowed by col lapse, and somet imes accompan ied by drows iness,
and s l ight nervous symp tom s .

Tr ea tmen t. ( Immediate
E ME TIC and STOMACH TUBE . TANNIN .

(Later z)
Op ium to rel ieve pain .

Stimu lan ts to coun teract col lap se.

DE MULCE NTS ( swal lowed and inj ected ) .

P lan ts p roducing po isons that act as purgat ives : Castor Bean (Ri cinus

commun is ) , Green Hel lebore (H elleborus vi r idis ) , M ay App le (P odophyllum
peltatum ) , Marsh Mar igol d (Caltha palus tr is ) .
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i

‘

I I

ABORTIVE S

Symptoms . Nausea ; vom i t ing ; stupor ; polyur ia ; somet imes tenesmus.

Abor t ion may or may not occur ; coma.

Tr eatmen t. ( Immediate
E ME TIC and STOMACH TUB E . TANNIN.

Ammon ia or Amyl N i tr i te to nostr i ls .

(Later : )
Op ium to rel ieve pain .

St imulan ts to coun teract col lapse.

D E MULCE NTS ( swal lowed and injected ) .

P lan ts produc ing poisons that act as abor t ives : E rgot (Claviceps pur

purea) , Herb o f Grace (Ru ta g raveolens ) , Cotton root (Gossypium herbaceum) ,
Pulsat i l la (Anemone patens , and i ts var iety ) .

I II

IRRITANTS W ITH NERVOUS SYMPTOMS

Symptoms . Abdom inal pain ; vom i t ing and purging ; d i lated pup i ls ; head
ache ; tetan ic spasms ; occas ional convuls ions ; somet imes rap id coma.

Tr ea tment . ( Immediate : )
E ME TIC and STOMACH TUB E . TANNIN.

Op ium to relieve pain
St imulan ts to coun teract col lapse.

B leeding i f necessary .

(Later : )
Castor O i l .
DE MULCE NTS ( swal lowed and inj ected ) .

P lants furn ish ing po isons that act as ir r i tan ts
,
caus ing also nervous symp

toms : Indian P ink (Spig eliamar i landica) , Cu t - leaved Water Par snip (Beru la
erecta ) , Foo l

’

s Par s ley (Aethusa Cynapium ) .

IV

SIMPLE IRRITANTS

Symptoms . Burn ing pain in the throat and s tomach ; th ir s t ; nausea ; vom
i t ing ; tenesmus ; purging ; dysur ia ; dyspnoea and cough occas ional ly . Death
through shock ; convuls ions ; exhaus t ion ; or starvat ion due to in j ury to throat
or s tomach .

Some few ( i . e. the Nett les ) cause smar t ing pain on the merest con tact
w ith th e Secret ions of the p lant ; qu ickly fol lowed by erythema and ur t icar ial
rash, wh ich s lowly subs ides .

Tr ea tmen t. ( Immediate : )
E ME TIC and STOMACH TUBE . TANNIN .

Op ium to r el ieve pain .

St imulan ts to coun teract col lapse.

Chloral and B rom ides i f convuls ions .

(Later
Cas tor O i l .
DE MULCE NTS ( swal lowed and inject ed) .

P lants p roducing po isons that cause the above symptoms : Ar row Root
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(Arum macu latum ) , Wood Anemone (Anemone nemorosa) , Cur sed Crow foot

(Ranuncu lus sceleratus ) , Buttercup (Ranuncu lus acr is ) , Bounc ing Betty (Sap
onar ia ofii cina lis ) , K inn ikinn ik (Ar ctos taphylos Uva - urs i ) , Sundew (D rosera

r otundifolia ) , Po ison Ivy (Rhus Toxicodendron ) , Nettle (Ur tica dioica U.

g raci lis ) , Wood Nettle (Lapor tea canadens is ) , Bul l Nettle (Jatropha s tima

losa ) .

V

SIMPLE IRRITANTS WH E N TAKE N IN LARGE QUANTITIE S

Symptoms . Bu rn ing pain in throat and stomach . Vom i ting ; purging ; di f
ficulty in swal lowing. Recovery usual .

“

Tr eatmen t . ( Imm ediate
E ME TIC and STOMACH TUBE . TANNIN.

Op ium to rel ieve pain .

St imulan ts to coun teract col lapse.

(Later : )
Cas tor O i l.
DE MULCE NTS ( swal lowed and inj ected ) .

P lan ts aff ording po ison s that act as s imp le irr i tants when taken in large
quant i t ies on ly : White Mu stard (B ras s ica alba ) , B lack Mustard (B . nig ra) ,
B lack Pepper (P iper nig rum ) , Common Ginger ( Z ing i ber ofiicinalis ) , Cay
enne Pepper (Caps icum annuum) .

TAB L E OF SYM PTOM S OB SE RVE D AFTE R TH E ADM I N ISTRA
TI ON OF P O ISONS, ADAPTE D FROM CATTE LL AFTE R

TH E W ORK OF KOB E RT .

ACUTE SYMPTOM S
‘

PRE SE NT wE -

SHOULD TH INK or

1 . Death w i thin a f ew sec Hydrocyan ic acid ; potass ium cyan id ; car

onds or m inu tes . bon ic acid ; carbol ic acid .

2. Deep coma. A lcoho l ; morphin ; Op ium .

3 . Co l lapse. N icot in ; colchicin .

4. Fever ish r ise of tempera Cocain ; enzymes .

tu re.

5. Man ia ; f ur ious del ir ium ;
psych ic exc1 tement .

6. Mental d isturbance o f the
mos t d iverse kind .

7. Vio len t at t imes, tetan 1e
convu ls ions .

8. General paralys is , for the
mos t par t ascending.

D i lat ion o f the pup i l .

Con tract ion o f the pup i l .

Aneurosi s .

D ip lodia and ptos is .

Conj unct ivi t is .

Chron i c alcoho l ism ; atrop in ; camphor ; phy
sos t igm in ; veratr in .

Alcohol ism ; morphin ism ; coca1n1 sm ; pel la
g ra ; ergot i sm .

Strychn in ; toxin o f tetanus ; cyt 1 sm ; cornu
t 1n ; p 1 crotox1 n ; c1 cu tox1n ; act 1ve pr 1nc1ple of

d1 g 1 tal 1 s ; coca In ; san tonm ; acom tm ; gelse
m 1 n ; fil 1c1c acId.

Con i in ; cu rar in ; colch i c1n .

Atrop in ; hyoscyam in
“

; scopolam in ; cocain ;
ephedr in ; acon i t in .

Mu scar in ; p i locarp in ; n icot in ; codein ; op i

um ; physos t igm in .

Qu in in ; extract of male f ern ; bel ladonna ;
u raem IC po 1 son 1 ng .

Sausage (botu l i sm ) and fish po ison ing.

Ir r i tat ing vapor s ; ethereal oi l of mustard ;
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Mo is t skin .

Skin con sp icuous ly dry
even in a warmed bed .

Mou th and throat parch
ed .

Ur t icar Ia or scar lat in i form
erythema.

E czematous erupt ion s of
skin .

D i ff use dermat i t is w i th
per sp irat ion o f the

hands
Acne pu stu les .

B l is ter s on th e sk in or the
mouth, con tain ing clear
serum .

Gangr enous ergot ism car

boh sm .

Cyanos is .

Yel lowish - b rown di scolor
ation Of the conjunct iva,
in comb inat ion with that
o f the sk in .

D iscolorat ion p r imari ly o f
th e tongu e and mucous
memb rane o f the mou th .

Sal ivat ion .

Metal l ic cough and apho
n ia.

Oedema o f th e glott is .

Oedema of the lungs .

Increased du l lness o f th e
l iver .

D iar rhoea w ith vom i t ing .

Vom i t ing w i thout diarr
hoca.

D iar rhoea w i thout vom i t
ing .

Pu lse con t inuous ly and
markedly becom ing s low
er .

Pu lse fir s t s lower , then i r
r egu lar , final ly accelerat

Pu lse great ly accelerated .

Abor t ion .

Atrop in hyoscyam in ; an t ipyr in qu in in ; bal
sam o f copaiba ; cubeben e ; morphin ; hand
l ing of n ettles ; buckwheat ; smar tweed .

Cr oton oi l ; curcas o i l ; cardo l ; Rhu s Toxi
codendron ; powdered cm chona bark ; carboh c

aci d ; tar .

An i l in co lor s ; au ran t ia ; butter yellow .

Powdered ipecac .

Ranunculus acr i s ; R. sceleratu s, etc.

E rgot .

An t i febr in ; exalg in ; an i l in .

Helvel l i c acid ; lup inotoxin ( ict rogen ) .

Carbo l ic ac id .

D igi tal in ; p i locarp in ; n i cot in ; mu scar in ; col
ch iem '

cor ros ive po ison s ; colocyn thm ; emet In ;

cep hal in ; croton Ol l .

Apomorphin ; lobel in ; cyt is in .

Jalap ; podophyl lotoxin ; croton o i l ; calomel .

Op ium ; morphin ; muscar in ; arecol in ; phy
sos t 1gm 1n ; al l narcot 1 cs .

D igita l in ; hel lebore ; adon is ; coron i l la ;
ch e1 rath 1n ; nervm ; sci l la ; s trophan thus ; con

val lar Ia ; p l locar pm ; n 1cot 1 n ; scopolamm .

B el ladonna ; hyoscyam in ; atrop in .

Sabina ; thuja, ru e ; men thag pu legium ; er

got ; cotton root .

croton o i l vapor ; irr itat ing kinds Of du s t as

roots o f 1pecac, qu i l laj a bark . pepper , f orma

l i n , etc.

Op ium ; morphin ; acon 1 t 1n ; p i locarp in ; u i

cot I n ; physost igm in ; lobel in .

Atr op in ; be l ladonna ; s tr amon ium ; hyoscya

mu s ; hyoscyam in ; SCOpalam in ; sau sage and

fish po i son ing .

P i locarp in ; muscar in ; arecol in ; n icot in ;
cornu t in ; physost igm in ; cytis in ; sapon in .

A trop in ; hyoscyam in ; Scopo lam in ; sau sage
po i son 1 ng .

A l l cau st ic po ison s .

Mu scar in ; mor phin ; p i locarp in ; n i tr ic ac id
vapor s .

Agar icu s bulbosus ; po ley o i l ; alcohol .
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37. 6- 1 2 hour per iod o f g ood Mos t o f the poisonous fungi , but especial ly
health between the po is Aman i ta phal loides .

on ing and the appear

ance o f th e symptoms .

TRE ATM E NT FOR P O I SON ING . (CH IE FLY AFT E RKOB E RT) .

KI ND OF POISON

Acon ite.

Alcohol ism , acute.

Aspergil los is

Atrop in

Carbol ic acid .

Cicu ta virosa. C. maculata
cowbane.

Cicu toxin .

Cocain .

Colchicin .

Connu .

Delph inos i s .

Dermat i tis . Rhus .

TRE ATME NT.

Use s tomach pump at once ; give emet ics o f
su lphate o f zinc, or a hypoderm i c in j ection o f

apomorphin ; pat ien t s hould recl ine ; when
s tomach has been evacuated, give atrop in (4
drops U . S. P . so lution ) hypoderm ically or by
the mou th, or 20 drop s o f t inctu re o f bel la
donna i f there i s a tendency to hear t - syncope,
give t inctur e o f digi tal is , in drachm doses
by mouth

,
or hypoderm ically in doses f rom

1 0 drop s upwards ; app ly mu stard p lasters to

per icardium ; ai d vom i t ing by p lenty o f water ;
i f neces sary app ly ar t ificial resp irat ion .

Wash ou t the stomach with a s iphon tube ;
cau se vom i ting by em et ics , cold and hot ef
f us ions alternated ; s trychn in hypoderm ical ly.

Treatmen t un sat is factory ; mou lds that have
en tered lungs cannot be destroyed .

Wash ou t th e s tomach with a so lut ion o f
tann ic acid or cause evacuat ion with an emet ic ,

hypoderm ic in j ect ion o f s trychn in to s t imulate
resp irat ion ; adm in is ter tea or whiskey .

A l iberal dose o f whiskey or alcohol as a

di luen t ; u se so f t s tomach tube to wash out

the s tomach with sodium su lfate ; sodium su l

fate, raw eggs, m i lk and saccharate o f l ime

are an t idotes .

Tann in and nar cot ics according to symptoms,

especial ly chloral hydrate.

Chloro form ,
chloral hydate, ar t ific ial resp ira

t ion, s t imu lan ts l ike whiskey.

E vacuate the s tomach ; then give vegetable
astr ingen ts , iodin 1 g r . and po tass ium iodid
1 0 g r . disso lved in water ; digi tal is and amyl
n i tr i te are given for syncope ; give s t imulants
l ike oxygen and whiskey for cyanos is .

Muci laginou s pot ions , morphin ,
warm com

p res ses on th e abdom en .

Wash ou t the stomach af ter giving tann ic
acid o r some other as tr ingen t ; s trong co ffee

and whiskey ; s trychn in hypoderm ical ly ; app ly
ar t ificial r esp irat ion i f necessary .

Tann in
,
st imulan ts, especial ly camphor .

When spasm s occu r , give narcotics ; ar t ificial
r esp i rat ion I n case o f paralys 1 s o f the organ s
o f r esp I rat i on,

P otass ium permanganate i s the an t idote ; in
extreme dep r ess ion o f circu lat ion and resp ira
t ion , atrop in su l fate adm in I Stered hypoderm 1e

al ly .

Ant idote i s acetate o f lead .
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Dermatomycos i s .

E rgot ism .

Fagopyr ism .

Forage Po ison ing .

Form ic Ac id . ( I n st inging
tles ) .

Gelsem in .

Hel leborus
,
n iger .

Hydrocyan ic Ac id .

Lup inos is .

M uscar in .

N icot in .

Phal l in .

P icrotox in .

P i locarp in .

Clean l iness ; san i tary su r roundings ; d I S1 n f ec
t ion ; p reparat ion o f bichlor ide o f mercu ry .

No an t ido te ; treat symp tomat ical ly .

Adm in is ter cathar t ic ; also nerve and heat- t
st imu lan ts to combat symp tom s o f dep res s ion ;
change o f food .

Adm in is ter pu rgat ives and st imulan ts , es

pecial ly camphor ; tann ic acid i s chem ical an
t i dote and wil l neu tral i ze unabsorbe d por t ions
o f po ison ; chlora l i s phys iological an t idote ;
fu r th er tr eatmen t symp tomat ic .
Change o f food .

Change o f f ood .

Cool ing compresses external ly ; chalk, soda,
or magn es ia in ternal ly .

Wash ou t the s tomach thoroughly ; give s tim
u lan t s and hot app l icat ion s to the ep igastr ium
and extrem i t ies ; digi tal is to s trengt hen the

hear t act ion and atrop in to incr ease resp ira
t ion .

Use s t imu lan ts, especial ly camphor .

Wash s tomach with 0 5 per cen t potas s ium
permanganate so lu t ion o r with hydrogen per

oxid ; th e latter may be given hypoderm ically
in sma l l doses but w i th great caut ion ; ar t i
ficial resp irat ion .

Treat paralyzed par ts electr ical ly ; massage.

I n advanced s tage o f d isease
,
treatmen t o f

no ava i l ; in ear ly s tage, r emova l to an nu

in fected pas tu re w ith p len ty o f good nou r ish
ing food bes ides may benefi t .
Ch iefly p reven t ive ; no specific an t idote ; to

pr even t fu r ther i
absorpt ion Of po ison ,

adm in
i ster an ac1d ; also give purgat ive.

Change o f d iet ; trans fer to hosp ital .
Wash ou t s tomach with s iphon tube u s ing
water conta in ing potass ium permanganate in

the p ropor t ion o f 20 g r . o f the permanganate
to 1 tumbler full o f water ; or use in the same

manner an in fu s ion o f tea or tann ic acid ;
em etics l ike mu star d, us ing one or two tea

spoon s o f each ; apomorphin 5— 1 0 m in im s of

a 2 percen t solut ion ; hypoderm ic doses o f

strychn in 1 - 20 g r . or su lphate o f atrop in 1 - 60

g r .

Atrop in u sed hypoderm ical ly ; s t imu lan ts l ike
strychn in may be given ; wash ou t s tomach .

I f f ree vom i t ing has not occu r red. wash ou t

stomach with warm water or tea ; give s t im
u lan t s l ike whiskey or u se hypoderm i c injec
t ion o f s trychn in n i trate 1 - 25 g r .

No known an t idote ; und igested mater ial
Shou ld be removed f rom s tomach and sam e

r em edies as those suggested in muscar in po i

son ing may be adm in ister ed .

Ch loro form ; chloral hydrate ; ar t ificial res
p i rat iona

E vacuate the s tomach and wash out w i th so
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CHAPTE R X I I

TH E PRODUCTION OF POI SON IN PLANTS

THE USE AND ACTION OF POI SONS O-N PLANTS

An extraordinar i ly large number o f po isonous substances belonging to the

a lkalo ids , glucos ides, saponi ns, and tox ins, occur in the vegetable kingdom I n

addition there i s a larger number o f subs tances not strongly po isonous wh ich
ar e curat ive in their nature. These substances so w idespread in the vegetable
k ingdom are the products o f metabo l ism and p robably in some cases, waste
p roducts, al though according to Weever s, may act as reserve food subs tances .

"

Treub 1 states that the hydrocyan ic ac id in the Pang z
'

um edu le i s of impor tance
i n the metabo l ism o f the p lan t . I t occurs not on ly in cer tain par ts o f the fibro

vascular bundle but in. the cel ls f rom the leaf and cer tain special ized cel ls of

the ep iderm is , occur r ing both in a f ree and in an uns table comb inat ion . H is con

c lus ion i s that the hydrocyan i c aci d i s the firs t recogn i zable p roduct o f n itrogen
a ss im i lat ion . It i s cer tain ly true that in some cases the po isonous products
formed in the p lant do not undergo any f ur ther change. Undoubtedly the sub

s tances serve as a protect ion to the p lan t and i t may be in terest ing to note that
large quan t i t ies o f these subs tances may be excreted and occur in an insolub le
form in the cel l sap and do no inj u ry to the p lant ! Di gital in, morphin ,

atrop in ,

reser in
,
muscar in, and veratr in , seem to exer t l ittle or no po isonous act ion on

mos t p lan ts ; wh i le s trychn in may act as a s trong po ison .

2 There are also other
a lkaloids that when app l ied to the plan t are po isonous to the p lan ts f rom wh ich
‘they have been obtained . Morph in i s said to po ison the poppy, and the mot i le
spo res are speedi ly ki lled by the same subs tance accord ing to Strasburger . Too

l i ttle, however , i s known about th is subj ec t to make any extended remarks . It
i s in terest ing, however, to observe in this connect ion that as in the case o f man

a nd o ther an ima ls
, p lan ts can be gradual ly accustomed to doses which would

probably p rove fatal in many cases . Th e B lue Mould (P en ici l lium g laucum ) and

some species o f Asperg i llus can accommodate them selves to s trong so lutions o f

copper and formal in . There are some reasons for bel iev ing that the proto

p lasm o f di ff eren t p lants i s not a un i form subs tance but var ies , and that one
substance may be toxic to the p lan t whi le harm less to another and even act as

a st imulan t

D ISTRIBUTION OF POI SONOUS SUB STANCE S I N PLANTS

The seed may con tain a toxic substance and upon the germ inat ion the

poisonous mater ial may occur not on ly in i ts j uven i le s tage but at matur ity.

I n some cases the seed and the j uven i le form may be non -

po isonous , but as
the p lan t becom es o lder th e po isonous substance i s elaborated as in the latex

o f some p lan ts that con tain narcoti c p r incip les . I n som e cases the seed i s

po isonous and th e young p lan ts apparen t ly do not contain a toxic mater ial ; the

1 An n . du Ja r d in B ot . de Bu itenzor g 1 3 . Pharm .

.

Rev iew .

2 P f efi
'

er , Phys io logy o f Plan ts . E ngl ish Tran s lat 1 on . 2 2260 ; Schwar z, Wi rkungen von

.Alkaloiden au f Pfianzen , E r langer D is ser tat ion . 1 897.
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poisonous substance apparent ly be ing broken up to serve as a nou r ishing mater ial
for the growth o f th e p lan ts .

Cor nevin 1 in h is work upon poisonous p lan ts says : I n one group th e po ison
ous substance does not exis t in th e p lan ts them selves, but, in some par ts or

t i ssue, elements are presen t which ar e not real ly po isonous i n them selves bu t
become so when the par ts or t is sues come in con tact with one ano ther . An

examp le i s seen in the glu cos ide amygdalin which in con tact with emu ls in forms

hydr ocyani c acid .

”

The activi ty o f vegetable po isons may depen d upon the age o f the p lan t

producing them . No defin ite ru le can be es tab l ished in regard to the ag e at

which a p lan t p roduces i ts po isonous substance. Somet imes a younger p lan t i s
more act ively po isonous than when o lder , somet imes, also , the po ison i s s tored
in cer tain t issues .

Po isonous pr inciples are found in var ious par ts o f the p lant, such as the

root, s tem
,

flowers
,
f ruit, leaves, bark, tuber s , seed and bu lbs .

I n many aer ial part s o f
‘

p lan ts the poisonous subs tances are more ephem

eral than they are in organ s o f the p lan t that serve as s tore houses of food .

Cor nevin says
It somet imes happen s that th e subter ran ean par t on ly i s poisonous as in A tr acty l is gum

mi fera . Th is i s tru e, a lso , of the common E u r opean V io let. On th e other hand , when sub

t er ranean organ s o f cer tain p lants come in con tact with th e l ight a poison ou s substance may

be p roduced . Th is i s true of th e t uber o f potato wh ich when gr een is poisonou s . Poisonous
substances ar e elaborated both i n evergr een and deciduou s leaves ; no r u le o f compar ison has ,

h owever , been estab l ished .

Certain var iati on s of th e p lan t are dependen t upon i t s env ironmen t, cer ta in cond ition s of

wh ich p lay an impor tant par t especial ly in the elaboration of poison ou s substances .

These cond ition s ar e l ight, heat, season , c l imate, so il, cu ltu re and f erti l ity .

LIGHT . I t i s a wel l knewn fact that l ight ser ious ly inter f eres w ith the

growth o f paras i t ic fungi and bacter ia so that pathogen ic species may

'

become

qu ite harm less when p laced in di rect sun l ight . The po ison atractylin i s formed
on ly in darkness , on the other hand solan in i s formed on ly in the l ight, as in

the case o f the gr een potato .

HE AT. Cornevin says
Th e action o f heat upon p lants shou ld be con s idered with that of li ght, of the seasonal

var iation , and of cl imate, and not as an isolated cau se . When i t i s p r olonged i t induces dess i
cation of the p lan t and as a con sequence evaporation f ollows and destr uction o f the po ison when
i t i s volatile . Th is r esu lt i s p roduced i n some Ranun cu lac eae, Chenopodiaceae, etc.

Mo i st heat, that i s bo il ing, conduces t o t he same r esu lt i n some po ison s . Three - seeded
mercu ry (M er cu r ia lis annu a ) becomes inoff en s ive when i t has been subm itted to t h e action of

heat, because o f the vo lati l ization of i t s toxic substance mercu r ia lin .

SE ASONS. Seasons cau se cons iderable var iat ion in th e po isonous mater ial
produced in p lan ts , the amoun t of po ison contained

'

o f ten vary ing
‘

w i th the ad

vance o f the season . I n acon i te the po ison , at firs t con tained in th e leafy or

gans becomes concen trated l ittle by l ittle in the seed .

Th e t ime o f the year may have an impor tan t bear ing upon the amoun t o f
po isonous mater ial found in the p lan t . Accor ding to P rof . Hedr ick the Cow

bane or Mu squash root (Ci cu ta vagcms ) o f the wes t is much more toxic in the

fal l, win ter , and spr ing, than in th e summer , and this i s par t ial ly confirmed by
an exper imen t conducted with our common Cowbane (Cicu ta macu la ta ) It

”

i s

al so wel l known that the matur e b ulbs o f Colchicum con tain s a much larger
amoun t o f the toxic subs tances than th e growing bu lbs and that for medicinal

1 Des p lantes vénéneu ses et des empoison nements qu ’

e l les deter rmi nen t
,
524. Par is , 1 893 .
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'

purposes th e bulbs are u sual ly co l lected between th e decay of the fo l iage and

the p roduction o f th e f lower s .

Op ium is obtained f rom th e capsules o f th e Op ium p lan t a f ew days a f ter
th e petals have fal len ,

th e seed con tain ing comparat ively l i ttle o f th e nar cot ic
substances . I t i s wel l - known al so that the po isonou s p r in cip les o f th e Lark
spu r s are much more act ive in the sp r ing than in th e summ er . D r . A lber t C.

Craw for d 1 says r efer r ing to the D elph in ium campor um , with which h e con

ducted some exper imen ts and was able to ki ll several gu inea p igs with toxic
mater ial obtained f rom the p lan t co l lected on Ap r i l 26th and M ay 1 6th , but
fai led to g et pos i tive resu l ts o f mater ial co l lected in June .

There i s n o qu estion as to th e fact that Delph in ium when in j ected subcu tan eou s ly w il l
kil l

, and these exper iments al so estab l ish the fact t hat th e p lan t loses much o f i t s toxicity as

i t app roaches th e flower in g stage. It ha s been n oted that D elphi n ium cons ol i da2 i s a lso less
act ive when matu re.

Ju st af ter flower ing, th e pu rp le larkspu r tu r n s ye l low and ceases t o be attractive, so that
there i s les s dan ger of poison in g , al though Chesnu t .and W ilcox r epor t death in catt le f rom

eat in g D elphi n i um g lau cum in September . Th e gr eat danger ear l y i n t h e
,
season seem s to

ar ise f rom ' the fact t hat the De lph in ium appear s ear l y in th e sp r ing , and t he gr ound may aga in
be cover ed with sn ow , so t hat i t i s th e on ly gr een p lan t in s ight, and ther efor e when i n an

especial ly poisonou s stage i t i s eaten by ca ttle .

Botan ical and other wr i ter s have f requen tly cal led atten t ion to the fac t that
the greates t amoun t o f poi son ing in th e wes t occu r s i n ear ly spr ing Of cou rse,

th i s may be becau se there i s less green food and l ive s to ck may consume more

of this p lan t than at other season s . However , there seem s scarcely any r eason

to doubt that the p lan t does contain a larger amoun t o f the acr id toxic sub

s tances in the spr ing than in th e summ er , as proved by the exper iments o f D r .

Craw for d .

Th e same author who invest igated the M oun tain Lau r el 3 cal ls attent ion
to the wel l - known fact that mos t o f the cases of po ison ing f rom M ountain
Laurel occur in the w in ter . Undoubtedly the an imals wil l eat more o f th e

tough and leathery leaves in th e win ter because there i s very l ittle green for

them ; bu t may they not also have a larger amount o f the toxic mater ial ? Th e

p lan t i s ev iden tly also po isonous in the summer , as indica ted by numerou s re

por ts o f the exper imen ts by Dr . Craw ford, who conducted an exper 1men t with
mater ial co l lected in th e summ er , in M ay and June, death occu r ing in a

sheep we ighing 49 lbs ,
that had received 90 gram s o f powdered dr ied laurel

leaves .

Th e late lamen ted Dr . Gresho ff has cal led atten t ion to th e pecu l iar d is tr ibu
t ion o f hydrocyan i c ac id in p lan ts . I n ref er r ing to a spec ies o f Hydrang ea o f

th e Saxz
'

f rag aceae he states that he somet imes found con s iderable quan t it ies
o f hydrocyan ic aci d in some o f th e wel l - known ornamen tal p lants l ike the H .

hor tens ia and somet imes h e did not find i t . He surm ises that the cyanog en t ic

pr incip le d isappear s fr om th e leaves in th e autumn and that the young leaves
have much more o f the HCN than the o lder ones . I n th e case o f th e P lane
Tree (P la tanus ) he found cons iderable o f th e same acid in the young leaves
but as the leaves grow o lder the HCN, con ten t fall s o ff to smal l traces . He

states fur ther that in the ordinary p lane tree o f th e London Str eets there i s so

much HCN that the amoun t f rom each London P lane Tree leaf wou ld be enough
to kill a London spar row .

1 Bu l l . B u r . Plan t I nd . , U 8 . Dept. o f Agr ic. 1 1 1 : Part I I ; 7.

2 Damm ann , C. Gesu ndh e i t spfleg e .

3 Bu l l . U . S . Dept . o f Ag . , B u r . P lant In du stry . 1 2 1 22 1 .
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M iss A l ice Henkel in a paper on Amer ican Roo t D rugs 1 notes the im

por tance o f co l lect ing medicinal p lan ts and drugs at the r ight t ime . Th e roots .

o f th e Amer ican Hel lebore (Veratrmn vir ide ) shou ld be co l lected in th e

au tumn a f ter th e leaves are dead . Generally speaking the drugs con tain mor e

o f the m edicinal v ir tues a f ter the per iod of cessat ion of growth o f the p lan t .
D r . C Muel ler 2 cal ls atten t ion to the fact that Co lch icum i s much better i f th e
rhizome i s col lected at t im e o f flower ing. On th i s po in t al l au thor i t ies do not

agree. Co rnevin who has made a study f rom mon th to mon th o f th e m ig rat ion
o f po ison in p lan ts such as the Labu rnmn found th e fo l lowing condition s : On

May 20th , 2 grammes o f th e dr ied leaves o f Cy tis us Labu r nmn , adm in istered to
some carn ivo rous an imal , wer e su fficien t to induce vom i t ing. On June 1 0 (at

which time pod s were form ing) 4 grammes wer e r equ ired to produce th e same

resu l t . Ju ly 28 (w hen th e pods were fu l ly formed ) 1 2 grammes were r equired .

September 28 (pods were beginn ing to dry ) 20 grammes were requ ired .

The exper iments show that at all per iods the leaves wer e po i sonou s bu t ,

as th e po ison became concen trated in th e pod the leaves became less toxic.

Sim i lar exper imen ts resu l ted in demon strat ing that . while the po ison con

cen t rates in the pod i t also loses toxici ty as the season advances , enormous
doses taken f rom dr ied seed in Octobe r fai l ing to produce death , whi le a 2

gr amme dose f rom a June pod p roved fatal .
CLIMATIC. Lat itude has an influence upon the format ion o f po i son s

There are mor e po isonous p lan ts in trop ical r eg ion s than in co lder region s .

Cer tain p lan ts which are po isonous in temperate r egions lose their po isonous

proper t ies when taken in to colder regions . E xamp les o f this ar e acon i te and

cher ry laurel .
I t i s difficu l t to make a compar ison between the total number ‘

o f po isonous

p lan ts in trop ical and temperate r egions , but i t i s p robable that the warmer

reg ion s wil l show the greater number o f po isonou s species .

I t m ight be wel l , however , to note in th is connection that the po i sonou s

proper t ies o f Rhododendr on Chrysan themum and R. ca tawbiens e as wel l as o f

Acon i tum are developed in colder regi on s while such toxic p lan ts as th e calabar '

bean (P hysos tigma venenosunz) , S trychnos nux- vomi ca, the Upa s t
'

ree (An

tiar i s toxicar ia ) and numerou s other s are inhabitants o f warm cl imates .

I t i s wel l kn own that the sorghum grown in dry cl imates produces a

greater amoun t o f a glucos ide which i s capable o f being conver ted in to hydro .

cyan i c acid than in more mo is t r egion s . Some wr i ter s even as ser t that in dry

seasons the drought depauperates th e p lan t and that in the nodes there are

con s iderable quan t i t ies o f potass ium n itrate.

3

Again D r . Ludwig Bernegau notes that the amoun t o f alkalo id in Co la
Nu t var ies con s iderably

,
i t depending upon the source o f th e nu t .

With reference to the pr esence o f alkalo i ds in di ff eren t k inds o f Op ium ,

i t i s known that th e Smyrna
'

op ium i s o f supe r ior qu al i ty for medicinal pur

poses . I t i s said to be super ior to th e Op ium obtained f rom India, which i s in

par t att r ibu ted to cl imat ic condition s , and p robably in par t to th e method o f

col lect ion . According to B lyth, th e amount of morph in var ies as fol lows
Cru de morph in (con tain ing abou t 7- 1 0 of pu r e morph in ) . H ighest, lowest ,

mean , per cent, wh ich equals p er cent o f th e d r ied dr u g.

1 Bu l l . U . S. Dept. Ag r l . , B u r . Plan t Indu stry , 1 07. Farm er s Bu l l . 1 88.

2 Pharm . Rev iew . 1 4 21 1 3 . Di e Natu r .

3 An E n gl ish wr iter , Pea se , at tr ibu ted t h e dea th of an imal s to th i s sub stance rather than
to t he hydrocyan ic acid . Pharm . Review ,
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The n icotin o f tobacco depends largely on cl imat ic and so i l condition s ,
The Havana, Por to Rico, Suma tra, Connect icut Seed Leaf and Wiscons in have
q ual i t ies all pecul iar ly their own .

B lyth records the fol lowing percen tages o f n icot in in var ious tobaccos as

g iven by Cox .

1

Var iety exami ned
1 . Syr ian leaves (a) ,
2. Syr ian leaves (b ) ,
3 . Gol d F lake (Virgin ia) ,
1 0.

“
Navy - Cut

”

(Light colored ),
1 5. Bes t Shag” (b ) ,
1 7. Alger ian tobacco (a) ,

Accord ing to Pr ofessor Garner 2 the n icot in conten ts vary as fo l lows

N icot in so lub le in petro leum ether in domes t ic fi l ler tobacco percent ;
Impor ted Cuban Santa Clara tobacco per cen t .

That c l imate p lays an impor tan t part in connection with chem ical products
i s i l lustrated in the essen t ial o i ls . The mos t impor tant o f these such as bergamot,
cass ia, c innamon , jasm ine, f ennel , lavender , orange, rosmary, attar o f roses ,

and many o f t he others are impor ted in to the Un ited States . These are pro

duced in local i t ies that are more favorable for thei r p roduct ion than in many

par ts o f th is count ry. However , some o f the essen t ial o i ls l ike those f rom pep

perm in t, sweet birch , and Sas saf ras are p roduced extens ively in the Un ited
States . Th e t ime of col lect ing and many other factor s as wel l as the matter
o f labor enter in to the production o f these o i ls . The var iat ion in composi
t ion has been ind icated by D r . E dward Kremers and h i s s tudents in var ious

pub l icat ions .

3

I t i s wel l known that the local i ty for attar o f roses wh ich suppl ies most o f
t he commerce o f the wor ld i s a smal l di s tr ic t of country on the southern s ide
o f the Balkan Mountains . The best local i t ies accordi ng to those bes t in formed
on the subj ect are those occupy ing southern or southeas tern l pes . The

flower s at tain per fect ion in Apr i l or M ay and are gathered befor e sunr ise.

I t i s concluded f rom some exper imen ts car r ied on in some of the northern
countr ies in E ur ope, that

'

a coo l nor thern cl imate i s not conduc ive to the

p roduct ion o f highly odorous o i ls .

4

It i s in terest ing to no te that the oi l o f orange flowers comes chiefly f rom
th e sou thern par t o f France, and that the flower s o f sweet orange aff or d about
o ne- hal f th e amoun t o f o i l that those of the b itter orange do. Lavendar o i l,

made f rom Lavandu la'

vera, i s very var iab le in quant ity, depending upon i ts

source, al though not gr own to any great extent in E ngland . Flii ckig er and .

Hanbu ry s tate that th e M i tcham o i l grown in the Sur rey, is o f a super ior and

h igh qual i ty . Th e above i s used here to i l lustr ate th e fact that th e chem ical

p roducts Of p lan ts vary depending upon the d i ff er en t cl imat i c condi tions .

1 Pharm. Jou rn . , Jan . 20, 1 894. B lyth , Poison s ; Their E ff ects and Detection . E d .

2 Bu l l . U . S. Dep t. Ag r . , B u r . P lan t I nd . 1 41 ; Pt: I , .

1 2'

3 K r em er s an d Schrein er , Th e Quan titative E s t 1mat 1 on o f Ca rvon e i n Vo lati le Oi ls .

Pharm . Rev iew .

E dward Kr em er s and Florence M . Gage. Notes on Two 0 1 1 5 Con ta in ing Pu legeone.

P harm . Review .

Kr em er s an d S iever s . Oi ls f r om M i l foi l . Pharm . Review .

Th e Vo lati le Oi ls , by E . G i ldeme ister F r . Hoffman . E ngl ish Tran s lation , E . Kr emers .

’

4 Fl i i ckig er 8: Hanbur y, 262 .

N icot in per cen t

w
n

e

w
r

.

0
0

p
—A
(
A
)



THE PRODUCTION OF POI SON IN PLANTS 87

D r . Rodney H . True in an ar t icle in th e Cyclopedia o f Amer ican Ag r icul
tu re, 1 says

Th e sou rces of ou r cru de drugs an d con dimen t s ar e very w idely separated , depend ing i n
large par t on cl imatic cond ition s . Common d ru g p lan ts belon gi ng to t h e tem pera t e zon e , su ch
as d igitalis, bu rdock and caraway , are i n very large par t p r oduced in n or ther n an d cen tral
E u rope , f r equ en tly in m or e or les s loca l ized r egion s . Caraway comes ch iefly f rom Ho l land , in
sma l l quantities f r om Norway, eas t Pr u s s ia and sou ther n Germany . Fen n el i s cu ltivated i n
Saxony, Ga l icia ,

Macedon ia an d Italy . D igita l is leaves an d bel ladonna r each th e ma rket of

n or thern Germany, Au str ia ,
Belgium ,

Ho l lan d and E n glan d. Pepp erm in t o i l i s p roduced
ch iefly in Japan an d t h e Un ited States . Other p lan t s demand ing t r op ica l condition s are oh

tain ed f rom r eg ion s in wh ich their cu ltu re ha s been u n der taken . Cincho-na bark , f r om wh ich
qu in ine i s obtained , cam e f ormer ly f r om t h e s lopes of th e An des . Cu ltiva t ion of th is p lan t in
Ind ia, Java, and other pa rt s o f the Or ien t h as succeeded in s o far as to cau se th e p ract ical
d isappearance of th e w il d ba rks of Sou th Amer ica f rom t h e m arket . Ipeca cu anha, l ikew ise a

n ative of n or ther n Sou th Am er ica, i s apparen t ly r epeating th is h istory . B lack and wh ite pepper
ar e ch iefly p roduced in sou theasternA s ia, com ing on th e market t h rough Sin gapore and Pena ng.

Cloves are in large pa r t supp l ied by Zan z iba r , wher e th e cr op con stitu tes one of th e roya l monop

o l ies . Som e p roducts ar e der ived f rom sti l l mor e loca l ized r egion s , as buchu l eaves f rom t he

v icin ity o f Cape Town , Sou th A f r ica, and a loes f rom South A f r ica , th e is lan d of Socot ra in the

Red Sea, an d th e Barbadoes is lands . Som e a r e cu ltivated , as m ay be seen in n umerou s cases

cited above , an d some are wil d p r oducts . Cam phor un ti l r ecently h as been der ived f rom an

essen tia l ly wild t r ee growing in Japan , Ch ina and Formosa. Th e gr eat dep letion of t h e natu ra l
f orest s ha s led th e Japan ese governm en t to make exten s ive p lantings . Severa l Af r ican sor ts of

th e r ed pepper s of th e market ar e co l lected by natives f rom th e w ild p lan ts and brought long
distances to market.

CULTURE . Cu lt ivat ion o f ten aff ects the amoun t o f po ison con tained in
a p lan t . A wild vetch o f E urope (Laythrus ) i s extremely bitter , but through
cu l t ivat ion the po i sonou s mater ial has been largely el im inated and th e vetch
has become a u sefu l cu l t ivated f orage p lan t . I t i s s tated also that the acon ite
(Acon i tum Napellus ) when cu lt ivated loses some o f i t s toxic p roper t ies and

that this loss of toxic action occur s in a f ew generat ions . P ro f . S. M . Tracy in form s

m e that the cu l t ivated form s of the Cassava are not in ju r ious to stock bu t the
wild fo rm, as i s wel l known

,
contain s toxic ma ter ial s . The wild form s o f th e

l ima bean (P haseolu s lunatu s ) con tain s much more HCN than th e cu l t ivated
form s .

D r . Rodney H . True in speaking o f th e phys iological act ion o f th e betel
nu t s tates that i t s phys io logical act ion 2 depends on several factor s . Th e green
nuts p roduce temporary dizz iness . The po isonous var iety according to Indian
au thor i ties i s one that i s r ever ted to it s former wild condit ion , while the common

or ordinary betel nu t which has been cult ivated for hundreds of years i s a mi ld
narcot ic stimulant br inging about a feel ing o f gener al com for t

,
good humor and

exhilarat ion .

I t i s also wel l known that when cer tain toxic bacter ia as S treptococcus

pyog enes are cu l tivated they lo se some o f their pathogen ic proper t ies .

We mus t not , however , conclude that because a p lan t i s cultivated i t loses
i t s po isonou s p roper t ies , because ther e are cer tain “

cu lt ivated ornamen tal p lan ts
that are as po isonous in thei r cu lt ivaed form as when grown w i ld . For ex

amp le the tobacco which has been cu l t ivated for several hundred year s contains
as much n icotin in i t s cu l t ivated as in i ts pr im i t ive form .

SOIL. I t i s bel ieved also that the so i l p lays an impor tan t par t in connect ion
with th e amoun t o f po ison produced in th e p lan t . Ther e can be no quest ion
that the soi l p lays an influence upon th e qual ity o f th e f ru i t as wel l as upon

1 Cyclopedia of Amer ican Agr icu ltu r e.

2 Pharm . Rev iew,
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t he qual i ty o f the grain . Why should i t not also influence the po isonous con

s t i tuen ts o f the p lan t ? Cornevin ment ions that so i l aff ects the color o f D ig i talis ,
"i t . being much pa ler when grown in . calcareous than when grown in gran i t ic
.so i l .

RE LATE D SP E CIE S AND TOXIC SUBSTANCE S. I n some cases the
‘

same tox ic . subs tance i s widely dis tr ibuted in d i ff eren t fam i l ies o f p lan ts . On

t he other hand closely related p lan ts f requently have ent irely d iff eren t amoun ts
o f tox ic subs tan ces . The b i tter and sweet almond i l lus trate th is in a very
marked degree, the b i tter almond having con s iderab le amoun ts o f th e glucos ide
“
amygdal in ,

whi le the sweet a lmond i s ent irely harm less .

Frank Rabak 1 has made an invest igat ion o f the amoun t of the chem ical
subs tances found in the kernels o f the f resh apr i cot and p lum ,

in which i t ap
pear s that th e amoun t Of hydrocyan i c acid by per cen t contained in these p lants
i s as fol lows

Peach
Ap r i cot
Apr icot
P rune

B i tter Almond
According to Dohme and E ngelhardt 2 the thin green or young bark o f

P runus serotina i s r icher in hydrocyan ic ac id, than the dark brown or o lder
bark .

It may be in teresti ng to no te that cer tain species o f Cact i are u sed for
s tock food ,3 and o ther s con tain power ful d rugs. For in stance, th e Mescal
Bean , wh ich i s der ived f rom several spec ies of Anhalonium which contain pel

‘

i ot in , i s a narcot i c Of con s iderable po tency .

‘

According to D r . P einemann 5 the alkalo idal - conten t o f Datum var ies as

f ol lows ; th e seeds, percen t ; root, leaves , percen t . o f atr opin,

‘

The Datum a lba i s r icher in alkalo ids than the nat ive species , D . S tramon inm.

Dun stan and Henry 6 ar e author i t ies for the s tatemen t that two forms

o f Mandr ake, the Amer ican (P odophyllum pel tatum ) and the Indian (P . emodi ) ,

p roduce the sam e p r incip le podophyllotox in C
1 5
H

1 4
O
s
a strong purgat ive and

also the ~s o- cal led podophyll in which con s ists o f a res in . The podophyllotox in
o ccur s in the Indian p lan t f rom 9- 1 2% and in the Amer ican p lan t f rom 4

D ISTRIBUTION OF CH E M ICAL SUBSTANCE S. The same chem ical sub
:s tance i s fr equen tly foun d in p lan ts that are not closely related . For in stance,
E dward Kr emer s and many other pharmaceu t ica l chem ists have found the

e ssent ial o i ls in widely separated fam i l ies, and Gr esho ff states that a leaf o f

F ive- finger (P o tenti lla davur ica o f China) which i s closely related to our

shr ubby Cinquefo i l (P . f ru ticosa ) p roduces a power f ul odor o f roses . Ger

ano i l occur s , for instance, in th e young fo l iage o f willow and many o ther p lants .

The substan ce berber in i s f ound in a large number o f p lan ts l ike the Bar

ber ry, the M andrake, Tw in Leaf (J efi
'

ers on ia d iphylla) , Meadow Rue (Thal
i ctm nz f lavmn ) , Toddalea acu lea ta, Hydras tis canadens is

,
Arg enzone mexi ccma,

etc.

1 Bu l l . U . S. Dep t. Ag r . , B u r . P lant Indu stry . 1 33 .

2 Pharm . Rev iew .

3 G r ifli th s and R. F . Har e, The Tuna as Food f or Man . B u l l . U . S. Dept . Ag r l . B u r .

P lan t I nd . 1 1 6.

4 Pharm . Rev iew .

5 Pharm . Rev iew.

6 Pr oc. Chem . Soc.
- 44.
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ceae ) , con tain s HCN , and Greshoff says mu s t hencefor th be coun ted among the
po isonou s p lan ts . Of the Gras s Fam i ly (Gram 'ineae) qu it e a number o f species
such as the S tipa less ing iana, are now known to con tain HCN . Some o f them
l ike ou r S tipa r obus ta, have been known to be toxic for a long t im e

,
bu t such

genera as th e Quaking Grass , B r i za (Ca tabr osa) , Wild r ye (E lymus ) , Manna

Grass (Glycer ia ) , Sal t Gr as s H olcus lana tus al l con tain HCN .

CUMARIN Th e subs tance cumar in also occu r s in many di ff eren t p lan ts
which we may l i st as fo l lows

Ta lauma (Magno l iaceae) ; P hoen ix (Palmae ) ; D ipteryx,
To lu ifera, M el

i lotus (Legum inosae) ; P r unus (Rosaceae) ; Cera topetalum (Saxi f ragaceae ) ;
Asperu la, B asanacan tha,

B or r eri a ,
D iodia

,
Gali um,

M i tracarpum, Spermacoce

(Rubiaceae) ; Ag era tum, Ch rysan themum, E upator ium,
H umea

,
Tr i lisa

, Lia tr is

(Compos i tae ) ; A lyxia (Apocynaceae) ; H emi desmu s (Asclep iadaceae ) ; Rhi no
can thus (Acan thaceae ) , Aceras , Ang raecum, Orch is (Orchidaceae) ; H ieroch loe,
An thoxan thum (Gr am ineae) ; Adian tum,

Chei lan thes
,
P olypodium (Fi l ices ) ;

Lactar ius , Russ u la (Fungi ) .

CYTISIN . Gresho ff r epor ts cyt i s in as occur ing in the fol lowing p lan ts o f

the P u l se fam i ly : Cy tisus Adam i ; C. a lpinus ; C. A ls ching er i ; C. biflorus ; C.

h irsu tus ; C. Labu rnum ,
seed per cen t ; C. n ig r icans ; C. poly tr ichus : C. pro

lifer us ; C. Welden i ; C. A t tleanus ; C. candi cans ; C. f ormos iss imu s ; C. monspes

su lanus ; C. Ru theni cus ; C. s copar ius ; Ulex eur opaeus , seed 1 per cen t ; U.

Juss iae ; Gen is ta ephedr oides ; G. monosperma, seed per cen t ; G. f lor ida ; G.

g erman i ca ; G. shica ta ; G. tinctor ia ; G. ramos iss ima ; Sophora secundiflora,
seed per cen t ; 5 . tomen tosa ; S . f lavescens ; S . s er icea ; Baptis ia perf ol ia ta

B . t inctor ia ; B . alba ; B . aus tralis ; B . leucan tha ; B . ver s icolor : E u ch r es ta H ors

fieldi i, Anagyr is foet ida, Rauwerda r epor ted i t in 28 species o f Lotus , L .

suaveolens ; Thermops is Car olin iana ; and Th . mon tana .

I n some ins tances apparen tly the same alkalo idal subs tance was fi rs t reported
in som e p lan ts, but later investigat ion s have shown that these substan ces are not

iden t ical . For in stance Schlotterbeck who investigated the alkaloids found in
the poppy fam i ly, espec ial ly A rg emonia M exi cana

,
repor ted that th is p lant does

not con ta in morph in but p rotop in and berber in .



CHAPTER X I I I

ALGAE I N WATE R SUPPL IE S

Algae have long been known to be inj ur iou s to water suppl ies and numerous

paper s in the Un i ted States and E u rope have discu ssed some o f th e p roblems
ar is ing theref rom . A lgae are general ly smal l, m icroscop ic p lan ts found in water
and belong to the great class known as Thal lophyta . These f requen tly cau se

th e pol lu t ion o f water supp l ies and ar e ther efore o f fir st impor tance in this
connection . Some algae con tain a g reen co lor ing matter cal led ch lorophyl l and
hence t hey ar e able to make their own f ood ou t o f water and carbon dioxid .

Many of th e algae, however , are not green, some being blue, others r ed, and

st i l l other s b rown . The Sea Mosses ar e algae also , and occas ional ly attain
great

‘

s ize and length . Some algae are supposed to be in ju r iou s to stock, M r .

George Francis in Au stral ia having attr ibuted a disease o f horses, sheep dogs,
and p igs to some blue - green algae. The organ ism caus ing the trouble i n this
case was r efer red to N odu lar ia spumig era, which floats on the water and , being
waf ted

'

to the lea shores, form s scum s f rom two to s ix inches thick . He says
that, wh en

'

an imals dr ink th e water , i t acts as a rap id po ison and causes death .

It fir s t produces s tupor and uncon scioueness, the an imal fal l ing and r emain ing
qu iet

, as i f as leep , un les s touched, when convu ls ion s come on,
w i th head and

neck drawn back by r igid spasm s which subs ide before death . This , in sheep,
takes p lace in f rom l - 6, o r 8 hour s ; in hor ses , in 8 - 24 hour s ; in dogs, in 4—5
hou r s ; and m p 1 g s , in 3- 4 hou r s . A post mor tem was made on a sheep that
had 30 ounces o f f resh scum admi n i stered by mouth, death occur r ing in 1 5

hour s . Th e pos t mor tem , 6 hour s later , showed that the stomach had none o f

the gr een scum lef t, all having been absorbed ; the abdom inal cavity con tained
2 p in ts o f yel lowish mater ial ; the hear t was flaccid with eff usion o f serum

around it ; lungs , l iver , k idneys , and bra in normal ; dura mater en larged ; blood
o f ven tr icles and ar ter ies black . It was thought that po 1 son 1ng was due to

the decompos i t ion o f th e algae which smel led like pu tr id u r ine, pr evious to

th is i t had an odor l ike butyr ic acid . Accoun t was not taken o f th e products
of decompos it ion by bacter ia. The trouble may have been caused by the po ison
ous p roducts o f bacter ia rather than these algae. This seem s not have occu r red
to D r . Francis .

Many of the algae
,
especial ly the fol lowing, Anabaena

,
Clathr ocys tis and

bacter ia - l ike B egg iatoa, p roduce what i s known as th e working o f the lakes
and p ig pen odor s .

‘

Dr . Far low has descr ibed these f rom Massachu setts and

D r . Tr elease has descr ibed them for the lakes abou t Madison
,
Wiscon s in . The

gr een i sh - yellow scum occu r s on th e su r face o f th e lakes , especially not iceable
dur ing hot weather o f the summer . D r . Trelease says

Wh en a lot of i t i s p resen t , i t appear s as fin e granu les su spended i n the water ,
scarcely v is ib le to t he naked eye excep t as they r eflect t he l ight, when they ca ll to m ind
th e dancin g motes in a beam o f su n l ight. Under th e influ ence o f a gen t le, bu t con tinuou s
br eeze, these pa rtic les ar e col lect ed into fleshy masses an d ar e dr iven ashor e , so that they
accumu late alon g th e margin s o f th e lake, form ing a s l imy scum , wh ich qu ickly pu t refies ,

g iv ing o ff a ver y d isagreeab le odor . Du r ing th is change
,
i t s color changes t o a dec ided
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F ig . 1 9. A l gae f ou nd i n water s upp l ies . a . P r otococcu s . b, c. Cosmar ium , one o f the
desm ids . d . P ed ias tr um . e. Osci l lator ia . f . N os toc palu dos um . g. Clos ter i um,

chr
chromatophore . h . P andor i n a ; 1 , ge latinou s envelope ; 2 , c i l ia . i

, j . (A nabaena f los - aquae) .
k. B o tryd i um g r anu la tum ; 2 , r h izoi ds . l and m . D iatom s n . Z yg n ema ; 1 chromatophor e ;
2
, zygospor es . o . Spi r ogyra ; 1 , 2 , 3 , 4, d iff erent s tages i n t h e formation of th e zygospores .

p. D r apar naldia ; 2, tha l lu s . q . S tonewor ts (Chara ) ; 1 , anther id ium ; 3 , archegon ium ; S,
nodal cel ls . r . P ort ion o f anther id ium w ith sperm ce l ls .
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Th e major ity of organ isms wh ich have been recorded a re o f m icroscop ic s ize. A t fir st
s ight i t m ight appear that thes e organ ism s wou ld be i n s ign ificen t in p r opor tion to the i r mass ,

and that more atten tion shou l d have been devoted to t h e larger p lan ts and an ima ls . Very
f ew cases have been observed , h owever , in wh ich r ea l l y ser iou s troub le in - water supp l ies
can be referred d ir ectly to t h e gr owth o f large p lan ts or animal s ; whereas , in ma ny in

stances , water s w ith ver y obj ectionab le qua l ities conta in n ot h ing to wh ich thes e qua l ities
can be attr ibu ted except m icr osc0 p ic o rgan ism s . Fu r ther , althou gh th e organ ism s here deal t
with ar e of such sma l l d imen s ion s , t h e immen se number s in wh ich they occu r m or e than
cou n ter ba lance the ir sma l l s ize ; an d I am ther efo re , o f t he Op in ion that, of those organ isms
wh ich cau se ob j ectionab le qua l ities in water , th e m icr oscop ic on es ar e th e mor e im portan t.

HOW GROWTH OF ALGAE I N WATE R MAY B E PRE VE NTE D

Th e growth o f algae may be p r even ted by cover ing th e reservo i r ; s ince
l ight i s essen t ial for their growth, they w i ll not develop in a closed r eservo ir ,
and we hear o f l i tt le comp la in t under such condit ion s . Large reservo ir s for

pub l i c water supp l ies are not general ly cover ed . O f ten reservo ir s are much
troubled by algal con tam inat ion ; in some cases i t becomes necessary to r emove
these by a labor ious method . The removal o f or gan ic matter by keep ing the

source ‘

o f the water supp ly in as pu re condit ion as poss ible w i l l no doubt do
someth ing toward keep ing al gae ou t , bu t near ly al l water con tains suffi cien t
organ ic matter for th e growth o f algae

,
especially water com ing f rom water

sheds .

THE USE OF ALGICIDE S

W ith in recen t year s much work has been done in preven ting the growth
o f algae and bacter ia by copper su lphate solutions Moore and Kel lerman in

a recen t paper ar r ive at the fo l low ing conclu s ion s
The d isagreeab le odor s and taste s so o f ten p resen t in d r inking water are due a lmost

exclu s ively to a lgae , although the econom ic impo rtance o f s tu dy ing these p lants has n ot been
r ecogn ized u nti l r ecent year s . These a l ga l forms are widel y d istr ibu ted , and reservoir s in

many states have been r ender ed u n fit for u se by their p resence. It ha s been f oun d that
copper su lphate in a d i lut ion so gr eat as to be co lor less , ta steless , and harm les s to ma n is

suffi cient ly toxic to t he a lgae to det roy or p reven t thei r appearance. At ord inary temper
atu res one par t o f copper su lphate t o pa rts of water des troys typhoid and cho lera
germs in f rom t h r ee to fou r hou r s . Th e ease w ith wh ich t h e su lphate can then be e l imin o

ated f rom t he water seem s t o o ff er a practica l method o f ster i l izing large bodies o f water
when th is becomes n ecessary . The cost o f mater ia l for exterm inating al gae w i l l not exceed
fi f ty to s ixty cents pe r m i l l ion ga l lon s and wi l l u s ual ly be less . The des truction o f patho
gen ic bacter ia r equ ir es an expend itu re o f f rom to per m il l ion ga l lon s , not

inclu d ing the cost o f labor .

It has been found that Sp irogyra wil l die in water contain ing one par t of
copper to one b i l l ion par ts o f water . Some o f the algae l ike Anabaena are

destroyed in dilu tions f rom one to five m i l l ion
,
a l though Moore and Kel lerman

f ound that one spec ies o f Sp irogyra requ ires a gr eater str ength o f so lution .

There i s a wide- spr ead op in ion that metal l ic copper and copper sal ts are in

jur ious , which i s cer tain ly true when the same are taken in larger quan t it ies .

According to Tsch i r sch , .05 to .2 o f copper sulphate cau ses vom i t ing and diar
rhoea. I n the paper ci ted , Moor e and Kel lerman wr ite as fo l lows :

It i s evi dent that ther e i s sti l l a con s iderab le di ff er ence o f op in ion among emi nent
au thor ities a s to th e exact amoun t o f Copper wh ich may be in j u r iou s , bu t as a v er y con

ser vat ive l im i t we may accept gram as t h e am ou n t that m ay w ith sa f ety be absorbed
dai ly . Accor d ing to Merck ’s Index, t h e Nation a l D ispen sa tory , and th e Un ited States ‘

D i spen satory , t h e dose o f copp er su lphate for ton ic an d astr ingen t pu rposes i s on e - fou r th
gra in , or gram ; “

a s an em etic, a dose of five grain s , or gram . Thu s i t i s seen

that even i f t h e maximum concen tration o f copper su lphate n eces sa r y to destroy al gae in

reservo ir s were ma inta ined in defin itely , the abso rption f rom da i ly u se wou l d be very far

below an am ou n t that cou l d p r oduce t h e least u np leasan t e ff ect. Tak ing a d ilution o f on e
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to one m i l lion , which in al l cases would be su fficient to preven t the growth of a po l lut ing
a lgal form , i t wou ld be n eces sa r y to dr ink som eth ing over twen ty qua r ts of water a day

be f or e an amount wh ich i s u n iver sal ly r ecogn ized as harm les s wou ld be introduced into t he

system , wh ile more than fi fty quar t s wou ld have t o be con sumed befor e ther e wou ld be

dan ger o f p roducing , an u np leasan t or u ndes irab le eff ect. As wi l l be seen f r om t he p re

ced ing tab les the u se o f copper su lphate at th is maximum strength o f one to one m i l l ion
wou ld n eed t o be r esorted t o on ly in extreme cas es , and for a very shor t lengt h o f time ,

f or , t he r eser voir once entir e ly f ree f rom th e or gan ism s , a very much weaker solution wou ld
be su ffi cien t shou ld any f u r ther app lication be neces sary.

The Repor t o f the Massachusetts State Board of Heal th for 1 905 stated
as fo l lows :

Th e obj ectionab le tastes and odor s of pond and r eservoir water s , wh ich are o ften at

tr ibu ted to decaying fish and other cau ses , ar e, in pract ical ly al l ca ses wh ich have been
br ought to the atten tion o f the Board , cau sed by th e p resence o f organ ism s , in some cases

o f k inds wh ich attach them s e lves to th e s ides and bottom o f th e r eservo ir , bu t in th e

major ity o f cases o f those kinds wh ich l ive in su spen s ion in the water . E ar ly in 1 903 , Dr .

George T. Moor e f ormer ly A l go logis t of th e Un ited States D epa r tmen t o f Agr icu ltu r e,
brought to the attention o f the Board th e r esu lts o f i nvestigations wh ich he had made,
ind ica t ing that th e m icr osc0 p ic organ ism s wh ich a re th e ch ie f cau se of obj ect ion ab le ta stes
and odor s in t he water s of p on ds and r eservoi r s cou ld be destroyed by app lyin g su lphate
o f copper or b lu e v i t rol to the water in very small qu antitie s ; and in f ormation was also

subm itted tend ing t o show that bacter ia wer e a lso destr oyed i n water b rought in con tact
w ith metal l ic copper .

Th e r esu lts o f some o f t h e exper im ents and invest igation s so far as obta ined tend t o

support the conclu s ion s wh ich had been reached when t h e matter was fir st b rou ght t o t he

atten tion o f the Board as t o the p racticab i l ity o f the copper treatmen t for the r emoval o f

growths of or ganisms and bacter ia, bu t the r esu lts o f other exper iments confl ict w ith some

o f these conclu s ion s . Fu r ther study and exper im ent are n ecessa ry befor e th e p r obab le r esu lts
of t he u se o f copper in p reventin g obj ection ab le cond itions resu lt ing f rom gr owths o f or

gan i sm s , or the p robab le e ff ect of th e u se o f th is subs tance in pub l ic water s upp l ies upon

the pub l ic health can be conclu s ively determ ined .

D r . Moore s tates that
Sp ir ogyra i s o f ten t h e ca u se of con s iderab le troub le in a mechan ica l way , and on accou nt

o f i t s method
,
o f f orm ing r esting spores i s u sual ly ab le to w iths tand the m ost u n favorab le

cond ition s to wh ich i t may be s ubj ected in a pond or reservoir . I n at least one in stance th is
a lga has been th e cau se o f t he los s o f thou sands o f do l lar s by th e damage i t p roduced in

smother ing ou t t h e you ng water - cr es s p lan ts in th e a r tificia l beds con structed f or t h e w in ter
p ropagation o f th is vegetab le . When t he c r es s i s Ou t for ma rket, i t necessar ily leaves t he

plants in a weakened con d ition , and i f t h e Sp irogyra gets a s ta r t i t w i l l form a th ick,
h eavy mat over th e - water , wh ich i s su ff i cien t to p revent the growth , i f udit entirely to ki l l ,
th e cress p lan ts .



CHAPTER X IV

A CATALOGUE OF TH E MORE I MPORTANT POISONOUS PLANTS or rm: UN ITE D STATES
AND CANADA
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p roduce ver y d i sagr eeable odors when decompos it ion occur s , and th is plant i s
no excep t ion to the rule. A f ew o f these algae may be ment ioned .

Anabaena flos - aquae B reb .

Anabaena stagnal is, Kg . Both o f these are found float ing on the water .

I n their decompos i t ion they produce p ig -

pen odors .

E UPHYCE AE — Algae

CHLOROPHYCE AE .

Volvocaceae.

Pandor ina. Common in s tagnan t pools , espec ial ly in barnyards. The water
is repuls ive. Cat tle wil l not dr ink i t un less d r iven to do so . May be inj ur ious .

Volvox may be p laced in the same category .

E UMYCE T E S - F ung i

PHYCOM YCE TE S. B LACK M OULDS AND D OWNY M I LD E WS.

M acoraceae.

The species o f th is fam i ly are common ; among them are : Mucor mucedo L . ,

found on horse manure.

M ucor corymbi f er F. Cohn , and Muco r rh izopodi formi s F . Cohn . Both
spec ies are pathogen i c .

M ucor stolon i fer E h rb.

Common in the Un i ted States . Not pathogen ic . Mouldy vegetables, etc.

Mucor racemosus A . Fres .

I s w idely di str ibuted in No r th Amer ica. Mouldy vegetables , etc.

BASI D IOM YCE T E S.

Us ti lag inaceae.

Ust i lago Zeae (Beckm . ) Ung . Corn smut i s supposed to be poisonous to

cattle, but th e evidence is not very conclus ive.

Ust i lago avenae ( Per s ) Jen s. The common loose smut o f oats i s sup

posed to be
.

inj ur ious in large quant i t ies , the same may be said o f other smu ts
o ccur r ing upon cereals . Among these are bar ley smut Us ti lag o hordei, U. nuda,

U. tr i tici .

Ust i lago neglec ta Niessl .

P igeon Grass smut i s thought by many farmers in Iowa to cau se poison ing,
especial ly abor t ion . P ro f . Power , former ly o f the Un iver s ity o f Wiscons in ,

f ound presen t in th is -

smut a sma l l quant i ty o f ergot in .

Us ti lago u t r icu losa Tul . Smar tweed Smu t .
This common smut is sai d to produce irr itat ion and f requ en tly i s th e cause

o f trouble at husking t ime. This fungu s i s wi dely d istr ibuted in No r th Amer ica.

Ti lletiaceae.

Til let ia foeten s (B . C. ) Trel .
St inking smu t o f wheat i s not common in this state, bu t when i t occur s in

flour i t cau ses bad odors . The Spores give to the flour a dark co lor and make
i t unsalable.

M elamps om reue.

Coleospo r ium sol idag in i s (Schw. ) Thum .

Paras i t ic on go lden rod and some other p lants of the order . Common in
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the state. A number o f horses in B lack River Fal ls
,
Wiscons in , a f ew year s

ago, became di seased , i t i s thoug ht. by mean s o f this rust. I t may produce a

form of Myco t ic s tomati tis .

Puccin iaceae.

Pucc in ia g ram in i s Pers .

Wheat and oat
‘
ru st , especial ly the uredo s tage, pr oduces inflammat ion o f

the mucu s membrane o f the mou th and nose. The du s t com ing f rom the s traw
when the gra in i s threshed o f ten causes ser iou s dis turbances . O ther rusts
m ight be men tioned in this connect ion , l ike P uccin ia coronata

, Cda. , the uredo
spor es o f which have an eff ect s im i lar to that o f the common grass r

’ust. The

above rusts are widely d ist r ibu ted in Nor th Amer ica. Uromyces . tr ifo li i , Clover
Rus t, i s widely dis tr ibuted on red clover and

,
according to several author i t ies ,

i s respons ible for mycotic stomat it is .

P olyporaceae.

B oletus f elleus Bull .
I t has a bi tter taste and i s po isonous .

Agar icacea
‘

e
’
.

Lep iota morgan i Pk .

This fungus i s very common in th e fal l in meadows , pastures , and lawns .

The cap is from 5 to 1 1 inch es across . Th e gi l ls or rad iat ing plates beneath
the cap are brown when mature. The lower par t o f the s t ipe i s somewhat en
larged bu t no cup occur s . Th is when eaten by some peop le is known to produce

po ison ing .

Aman i ta muscar ia L. Fly agar ic .
Used to po ison fl ies in As ia. Po isonous to per sons .

Aman ita phal lo ides Fr . Aman ita.

This species i s very po isonous and no one shou ld eat so - cal led mushrooms
un less he i s fam i l iar with them

Aman i ta spreta Pk.

Th is Species i s said to be poisonous in E as tern Nor th Amer ica.

Aman i ta rubescens Fr .

This species i s
‘

sai d to be edible
,
bu t au thor i t ies recommend that i t should be

used with gr eat care. The same is true o f A . s oli tarz
’

a. Both species are found
in E . Nor th Amer ica.

Aman ita verna Bull .
This species i s closely related to A . phal lo ides, bu t i t i s pure white in co lor ;

i t i s deadly po isonous . A. virosa Fr . belongs to the same category. A. f ros ti

ana P eck i s also po i sonous .

Cl i tocybe i lludens Schw . Jack - my - Lan tern .

This species i s common in E astern Nor th Amer ica and i s phosphorescen t.
While i t i s not dangerous ly po isonous , i t i s not edible.

‘

P hal laceae.

I thyphal lus impudicus (L. ) Fr ies .

The common st inkhorn i s p robably po i sonous . I ts di sagreeable odor
,
how

ever, wou ld seem to r ender i t d istastefu l to an imals .

Lycoperdaceae.

Lycoper don Bovista L .

The gian t pu ff bal l i s edible in f resh condi t ion ,

‘

when the flesh i s white, but
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in th e
z
matu re form in con s idered po isonous ; th e same may be sai d o f other

puffbal ls.

ASCOM YCE TE S

Asperg i l laceae.

Aspergil lu s glaucus Link .

This f ungus i s supposed to p roduce stagger s . Fr equen t ly f ound in mou ldy
h ay and gives r ise to diges t ive di sorder s . Mycot ic s tomat i t is .

A sper gi l lus n iger van Tieghem .

Thi s mou ld also occur s in mou ldy hay and other mou ldy substances and l ike
th e p receding spec ies 1 8 inj ur ious .

Aspergi llus fum igatus Fr .

Common ly found on decaying substances , especially mou ldy h ay . I t i s path
og en ic. Found in th e ear o f m an as a paras ite.

Aspergi l lus flavu s Link .

Also pathogen i c.
Hyporreaceae.

Clav iceps purpur ea Fr .

Found on many di ff er en t gras ses, especial ly wild rye, cultivated rye, t im

o thy and quack grass P roduces a di seas e known as ergot i sm .

'

The fungu s i s
very po i sonou s , causes dry gangrene and abort ion .

FUNG I I M P E RF E CTI

Many o f th e imper fect fungi undoubtedly produce Mycot ic stomat it i s .

O id i um alb icans Robin .

Common ly found in
,
the mou th o f sucking an imals of di fferen t kinds , espe

cially calves . B las tomycos i s p roduced by Oidium or Saccharomyces .

Fusar ium equ inum Norg . Umati l la hor se mange.

D r . Mohler and other s have demon s trated that ' the fungu s is paras i t ic and

produces this mange.

Fusar ium roseum i s commo n ly found on corn and other mouldy grain . It
i s p robably concerned in forage po ison ing . Dr . Bu r r i l l and P ro f . Bar rett r epor t
several forms o f Fu sar ium on corn in I l l ino i s .

D ip lodia zeae Lev.

0

This disease i s widely d i s tr ibu ted on the sheaths and blades o f corn in the

Un i ted States . It i s rep or ted as comm on in I l l ino i s by Bu r r i l l and Bar rett and
1 1 1 Nebraska by Heald and Wilcox . It i s a lso common in th e s tate o f Iowa.

D r . E rwin F . Sm i th suggests some connect ion between pel lagra and th i s mould .

Sporotr ichum Fur fu r Rob. Favu s .

Sporotr ichum ton suran s . Barber ’s Itch .

P oly thr incium tr if oli i Kunze. H elmin thospor ium g ram ineum and other fungi
may be respons ible for myco t ic s tomat i tis . Th e rape fungu s, P o lydesmus ex i t

forus Kuhn
,
h as long been associated w ith th is d isease.

E M BRYOP HYT-A

PT E RIDOPHYTA

P olypodiaceae. Ferns .

P ter is aqui l ina L.

The common brake i s foun d in eastern s tates and across the con t inen t ;
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P robably po isonous , l ike the p receding .

Jun iperus sabina L. Swedish j un iper .

Po isonous , l ike the preceding species. Cult ivated .

Jun iperus hor izon tal is Moench . Amer ican Sav in .

P o isonous , Canada to M inn , in swamps .

J un iperus occiden tal is Hook and var s . Red cedar s .

Common f rom the western s lope o f the Rocky Moun tains Westward.

Sequoia sempervir ens E ndl .
Redwood leaves are said to be po i sonous .

ANG IOSP E RMAE

Typhaceae.

Typha lat i fo l ia L. Common Cat - tai l .
Said to be poisonous to cattle.

M ONOCOTYLE DON E AE .

Alismaceae.

A l isma P lantago - aquat ica L Water p lan tain .

Recor ded as being po isonous . Swamps .

Sagi ttar ia lat i fol ia Willd . Large ar row head .

The m i lky j uice i s somewhat b i t ter . The p lan t is edib le, wh en cooked .

‘

The roo t s tock s o f several spec ies o f the genus are eaten by the Indians and in

China. Swamps .

Gram ineae .

Zea Mays Gar tn . Numerous cases o f po ison ing have been recor ded f rom
t he con sum ing o f corn . Th is

,
however , i s probably due to th e product ion of a

p oison f rom the growth o f mould or bacter ia. Th e feed ing of large amounts o f

!d ry fodder produces impact ion o f the stomach .

Andropogon sorghum B rot . Sorghum .

Second growth sorghum has f requent ly been repor ted as poisonous to l ive
s tock ; th is i s due to the format ion o f HCN in the w i lted leaves . Calama g r os tis ,

M i l ium and some ot her grasses contain the same substance.

Setar ia i tal ica, Kunth . M i l let .
Both the German M i l let and the Hungar ian Gras s are po i sonous to hor ses,

.a ct ing espec ial ly on the kidneys . The po ison ing is p robably due to a glucos ide.

St ipa spartea Tr in . Needle Gras s, or Porcup ine Grass .

The sharp poin ted cal lus o f ten infl icts ser iou s in j ur ies ; the f ru its work
t hei r way under the cuticle in to the flesh o f the an imals, and in some ins tances
t hey have even penetrated the intes t ines .

St ipa comata Tr in . Western needle grass .

Somewhat inj ur ious, l ike th e preced ing. West o f M issour i River .

St ipa robusta Vasey . Sleepy grass .

This grass has been suspected o f p roducing stupor in hor ses . Rocky Moun
‘ tains . Some spec ies produce HCN .

Avena sat iva L . Common oats .

The chaff o f th is gr ass - somet imes produces bal ls in th e s tomachs o f horses ,
known as phytobezoar s .

Avena f atua L. Wild oats .

Common in a f ew coun t ies in nor thern Iowa. Common in N . Wes t , Cal i
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forn ia, Rocky M ts . Somet imes cau ses mechan ical in j ur ies on account o f the

painted cal lus o f th e f ru i t .
Lo l ium temu len tum L. Da

'

rnel .
The grain o f this gras s i s inj u r iou s when ground in with flou r . It p roduces

stupor and symp tom s r esembling drunkenness . The po ison ing i s due to the

fungu s found in the seed . P r incip le loli in , a glucos ide.

Hordeum vu lgar e L.

The chaff and awns o f bar ley are o f ten inju r iou s
,
especial ly »

'

wh en com ing
in con tact with th e mucous membrane, not on ly in man , but in lower an ima ls.

Hordeum j ubatum , L.

‘

Squir rel - ta i l . Wild Bar ley .

Common thr oughou t the west . This gras s produces mechan ical in jur ies in
an imal s that f eed on hay con tain ing it, th e awn s working their way in between
th e teeth and maxillae, where they cause inflammat ion and the formation o f

pus . G. g uss on ianum,
H . caespi tosum,

H . s eca linum, etc.
, p roduce s im i lar in

j u r ies .

Si tan ion E lymoides Raf . Squ i rrel ta i l .
Common Rocky M t s . to Pacific Coast . Troublesome l ike Wild Bar ley.

Agropyron repen s Beauv. Quack gr ass .

Widely di str ibu ted in nor thern Iowa . P roduces a s l ight ir r i tat ion o f th e

mucu s membrane. Con tains tr i t ic in .

Araceae.

Ar isaema tr iphyl lum (L. ) Schott . Jack - in - the -

pu lp i t .
I t is widely distr ibu ted in the north . The corm i s known to be very acr id

and po isonous , bu t when bo i led or roasted the poisonous substance i s expel led.

Ar i saema D racon t ium (L) Schot t . D ragon ’

s head .

W idely d istr ibuted, especial ly in eastern and cen tral Iowa and nor thern
s tates . Th e corm is somewhat acr id and i s used to destroy insects ; i t i s said to
be a good verm i fuge. The act ion of the p lan t in f resh condi tion i s

,
somewhat

s im i lar to that of ammon ia.

Symp locarpu s foe t idus (L. ) Raf . Skunk Cabbage.

Local on ly in a very f ew p laces . Said to be po isonous , causes vom it ing,
and temporary blindness . The j uice i s acr id and th e p lan t has a very disagree
able odor .

L i liaceae.

Zygadenus elegans Ph . Swamp Camas.

Common in nor thern Iowa, M inneso ta and westward . I n the wes tern states
i t i s r egarded as po isonous to catt le and sheep , occas ional ly caus ing death . I t

i s not as poisonous as some other Species o f the genu s .

Zygadenus venenosus Wats . Death Camas. Common i n the Rocky Moun ~

tain s and wes tward . The bulb i s especial ly po isonous .

Melan th ium virgin icum L . Bunch - flower .

Common on low grounds in eastern Iowa and Sou th and E ast. The root

stocks ar e r egarded as po i sonous, bu t r eports have come to u s o f th e po isonou s
effect on horses , o f t he leaves and stem s , when occu r r ing in hay .

Veratrum wood i i Robb . Fal se Hel lebore .

Sou theastern Iowa to MO. Po isonous l ike th e eastern white Hel lebore and

the western Cal i for n ia Hel lebore. P robably con tains j ervin , cevadina and

cevadin .

Veratrum v ir ide Ai t . Common swamp hellebore.
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E astern Nor th Amer ica ; swampy p laces . Seeds are poisonous, also herbage
under some conditions .

Veratr um cal i forn i cum Durand . Cal i forn ia hel lebore.

Rocky Mountains to Pacific Coast .
Am ian th ium M u scaetoxicum (Walt . )Gray Fly po ison . Crowpo ison .

Common along the A tlan t ic Coas t and Long Is land southward .

E ryth ron ium purpurascens S. Wat . Dog - tooth Vio let .
Cal i forn ia . Con tains sapon in . Said to be po isonous .

Leucocr inum mon tanum Nutt . Leucocr inum .

Nor thwestern Un i ted States . Thought to be po isonou s to sheep .

Nothoscor dum bivalve Crow po ison .

Sou thern‘Un i ted States .

A letr is far inosa L. Co l ic root .
Said to be po isonous . Sandy so i l . E . N . Am .

Medeo la virgin iana L . Indian cucumber roo t .
From New B run swick to M inn , and F lor ida . Said to be po isonous .

Chamael ir ium luteum (L . ) Gray . B laz ing Star .

Sa id to be po isonous . Mas s . to Ark and Fla. low grounds .

Chlo rogalum pomer id ianum Kunth . Soap p lan t .
Pacific Coas t. Con tain s sapon in .

Al l ium canadense L Wild on ion .

Widely di str ibuted ; common in low pastu res , N . U . S. M i lk i s flavored
w here cattle feed on the p lan t . Th e A . un ifolium o f Cal i forn ia i s po isonous .

A l l ium tr icoccum Ai t. Wild Leek .

E as tern and nor thern States . Tai n ts m i lk l ike pr eceeding.

Li l ium superbum L. Tu rk ’s - cap l i ly .

According to Schaffner , this spec ies produces dermat it is . The bulbs p ro
d uce men tal exhau st ion and headache .

Asparagus ofli cinal i s L. Asparagus .

According to D r . Wh ite, in h i s Dermat i t i s Venenata, per sons who con

.S tant ly work with asparagus may have the skin somewhat bl istered .

Conval lar ia majal is L. Li ly - o i - the - val ley .

A l l par ts o f this p lan t are very po i sonous to man and domes t ic an imals .

C on tain s two glucos i des
,
conval lamar in C

M
H
H
O
M , and conval lar in C

8 4
H
3 1
0
1 1

.

Tr i l l ium grandiflorum ,
Sal isb . Large flower ed Tr i l l ium .

Thi s i s used as an emet ic and con tain s a pr incip le which has been cal led
t r i l l in , found in a f ew o ther species o f th e genus .

Tr i l l ium erectum L . E rect Wake - rob in .

Th e root s tock o f th is Spec ies i s somewhat
'

poi sonous .

Sm i lax rotundi fol ia L. Round— leaved Gr eenbr ier .

Widely dist r ibu ted in the nor thern states . D r . Schaff ner repor ts a case of

p o ison ing f rom eat ing th e young leaves of these p lan ts . The sp ines are in

j u r iou s in a mechan ical way ; they cause inflammat ion and pu s format ion .

Haemodoraceae.

Lacnan thes t inctor ia (Wal t ) E ll . Red root .
Mass . to F lor ida. I t i s said that white hogs are subj ect to po ison ing

f rom th is p lan t .
Amaryllidaceae: .

Narci s sus poet icus L. Narcissus .
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Ur ti caceae

Maclu r ‘

a pom i fera (Raf . ) Schneider . O sage orange.

Cu l t iva ted especial ly in th e sou ther n par t o f Iowa to Nebraska and South
war d . The leaves and f ruit are more or les s po isonou s . The thorns upon th e

p lan t p roduce ser iou s in j ur ies g i vmg r ise to inflammat ion .

Humu lu s Lupu lu s L . Common Hop .

Hop p icker s o f ten have an inflammation o f th e hands . The p lan t i s a

seda t ive and con tains chol in , lupu l ic acid and o i l o f humu lu s .

Cannabis sat iva L. Hemp .

Natural i zed in many par ts o f th e Nor th . Th e narcot ic eff ect o f th e res in
o f th e p lan t i s we l l known and in India an in toxicat ing dr ink is made f rom the

j u ice o f th e leaves . Contain s the substan ces cannabin , and oxycannabin .

Ur t ica d io ica L . St inging nettle.

The ur t icat ing p roper t ies o f ou r common nettle are known to al l who have
had any exper ience i n col lect ing the p lan ts ; there i s at fir s t a r edden ing, fol
lowed by a Swel l ing; in ten se bu rn ing, and a smal l amoun t o f i t ch ing . I t i s
said to con tain f orm ic ac id . The Wes tern Nettle U. holos er i cea o f Utah has
s im i lar proper t ies .

Ur t ica graci l is L . Slender nettle .

Inj u r ious l ike the. p reced ing but mor e widely d istr ibuted .

Lapor tea canadens is Gaud . Wood nettle .

Thi s p lan t i s even more widely di s tr ibu ted than the preced ing nettles . I t

i s found in deep woods . I t produces an i r r itat ion o f the Skin l ike that cau sed bv
common nett le.

Loranthaceae.

Po ison ing has been repor ted f rom the E uropean m ist letoe Viscum album

and there are a few r eferences in Amer ica regarding po ison ing by the false
m i s tletoe P horadendron flavercens . Poss ibly the A r ceu thobium s may al so be

in j ur ious .

Ar is toloch iceae.

Ar t i sto loch ia Clemat it is L
At lan tic States f rom New York to Md . Some o f th e E uropean species

o f Ar i sto lochi a are po isonou s l ike the A. Clemat it i s which i s natu ral i zed along
the Atlan t ic Coast .

P o lyg onaceae.

Rumex acetosel la L. Sheep sorr el .
The p lan t i s widely d istr ibuted in the U. S. and i s becom ing more common.

Sai d to be po isonou s to horses an d sheep . Con tains oxal ic acid .

Rumex cr ispu s L . Sour clock .

The p lan t i s an astr ingen t and i s looked on w i th susp icion as are some o f

t he o ther spec ies o f the genu s.
Fagopyrum escu len tum Moench . Buckwheat .
A dermat i t is p roduced by the eat ing o f buckwheat cakes i s wel l known to

most peop le and occas ional ly wher e scr een ings o f thi s mater ial are f ed in

quan t it ies to hogs a s im i lar rash i s p rodu ced . Buckwh eat s traw i s a lso con

s ider ed po isonou s . Th e p lan t con tain s th e glucos ide indican .

Fagopyrum tatar icum Gaer tn .

Po i sonou s l ike the p receding.

Polygonum acr e H B K. Smar tweed .
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Th e acr id proper t ies of many o f the species o f Po lygonaceae are wel l known .

This Species i s widely distr ibu ted in th e nor th . Con tain s probably polygon i c
acid .

Po lygonum hydrop iper L. Smar tweed .

Po isonou s l ike preceding.

Ch enopodiaceae.

Chenopodium an thelm in t icum L. Worm - seed .

Occas ional ly repor ted in th e s tate . Cases o f po ison ing from the o i l o f the

seeds have been r epor ted in medical l i terature. Con tain s the vo lat i le o i l o f

worm - seed. Th is i s a narcot ic—acr id po i son ,

Chenopodium ambros io ides L. Mexican Tea .

This species i s occas ional ly repor ted with propert ies l ike the preceding .

Kochia scopar ia (L. ) Sch rad . Summ er cypress .

This p lan t contain s Sapon in and, according to Gresho if , the extracts f rom the

seeds o f another species f roth in a solut ion up to l to 700. These p lan ts m u s t
be r egarded as s l ightly toxic in their eff ect . We may add here that Sapon in
has also been found in E u rotia ceratoides

'

. E uro tia lana ta i s u sed as a forage
p lan t in th e West ; i t i s common ly cal led win ter fat .

Chenopodium mexicana M oq . Mexican Lamb’s Quar ter s .

This p lan t contains sapon in and i s known to be po isonous.

Amaran thaceae.

Amaran thus r etroflexus L. Green p igweed .

Common everywhere in eastern nor th Amer ica, also in the gr eat bas in.

O
’

Gara repor ts bloat f rom i t in Nebraska .

Amaran thus sp inosus L. Thorny p igweed .

The Species are injur ious .

Gresho ff states that the leaves o f A . hypochondr iacus give an extract which
f roths strongly and contain s sapon in . The saponi n i s on ly Sl ightly toxic.

.Atr iplex Nu ttal l i i S. Wats . Salt bu sh .

The leaves o f the salt bu sh con tain sapon in and Gr esho ff also found the

same substance in A . halimus
,
A . hor tens i s and A . lacin ia ta. He s tates that

'

the

haemolys is of the seeds o f some o f the spec ies i s moderately great. I n Ch ina
a skin disease known as Atr ip l ici smu s i s cau sed by a species o f Atr iplex .

B eta vu lgar is . Mango lds and Sugar Beets .

The feeding o f mangolds and sugar beet s to sheep causes renal calcul i .
Sarcobatu s verm icu latus Hooker . Grease wood.

Frequen tly produces mechan ical inj ur ies. According to Chestnut one man

lost over 1 000 sheep, probably due to bloat, caused by this p lan t .

P hytolaccaceae.

Phytolacca decandra L . Pokeweed .

Th e roots and seeds con tain a very po i sonou s subs tance. The young Shoo ts
ar e eaten as green s ; p robably the po isonou s pr incip le i s diss ipated on bo i l ing
the p lan t . Found f rom sou thern Iowa E a stward and Southward . Contains

phytolaccin .

Caryophyl laceae.

Stel lar ia m edia L . Chick—weed .

Thi s has been repor ted as po isonou s , al though th e seeds are eaten by b irds .

Agrostemma githago L. Corn cockle or cockle.

Gener al ly found in wheat fields . Scr een ings ar e o f ten sold as stock food
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and several cases of po ison ing f rom food that con tained screen ings o f cockle
have been r eported . When cockle i s in flour

,
i t i s po isonous . Several cases

o f poi son ing f rom flou r con tain ing cockle are ou r ecord. Cockle i s said to be
especial ly po i sonous to pou l try . Con ta in s the substances sapon in, sapogen in
and th e alka lo id agr ostemm in .

Si lene an t i rrh ina L. Sleepy catchfly .

Very w idely dis tr ibuted in the nor th . Said to be po isonous .

Si lene noct iflora L .

W idely d is tr ibu ted in th e nor th . Sai d to be po isonous .

Widely d is tr ibuted in nor thern states . Clover fields . Nat ive to E urope,
probab ly also po isonous .

Saponar ia ofli cinal is L. Bounc ing Betty.

Th is p lan t i s sai d to be somewhat po isonous . Natural ized in the E as t . Ry
M ts . and Pacific Coast .
Vaccar ia vulg ar is Hos t. Cow cockle.

Common on ly in grain fields
,

'

SeedS sai d to be po isonous, l ike corn cockle.

Nymphaeaceae.

Nelumbo lu tea Per S. The Amer ican Nelumbo .

The root s tock i s used by the Indian s for food . Accord ing to Schaff ner
i t i s said to be used to destroy cockroaches . Roas ting d ispels the po isonous

pr incip le.

Ranuncu laceae.

Hydrast is canadens is L O range Root . Go lden Seal .
I n nor theas tern Iowa and eas tward . Con tains the alkalo ids hydras t in , ber

ber ime, and xan thopuccine. Hydrast is causes severe ulcerat ion and catar rhal in
flammat ion .

Caltha palustr i s L . M ar sh mar igo ld .

The leaves o f the mar sh mar igo ld are eaten , but the po isonous princip le i s
diss ipated on boi l ing . P lan t found on low grounds , espec ial ly in nor thern
s tates . The related species with wh i t ish flower R. leptosepa la of the Ry
M ts . mus t be regarded w i th susp ic ion .

Actaea alba M i llw Wh ite baneber ry .

More or less po isonous , but general ly not eaten by l ive stock . Found in
woods mor e or less w idely di str ibu ted in nor thern s tates .

Actaea rubra W i lld . Red baneber ry .

W idely dist r ibuted in the s tate, but never abundant . Ber r ies po isonou s .

Delph in ium conso l ida L. F ield Larkspur .

Natural ized f rom E ur ope. Poisonous and fatal to cat tle, f requently cul t i
y ated as an ornamen tal p lan t . I t con tain s several po isonou s alkalo ids . The

alkalo ids , delphin in , delph i s in, delph inoi din and staph isag r in occur in D . S taph isa

g r ia and may be looked for in some o f our nat ive larkspur s .

Delph in ium carol in ianum Wal t . Caro l ina Larkspur .

Nat ive to prair ies , espec ial ly gravel ly knol ls . Repor ted as fatal to cattle.

Delph in ium exal tatum Ai t . Tal l Larkspur .

Frequent ly cult ivated, nat ive to E urope.

Delphin ium tr icorne M ichx.

P roduces fascicled tuberous roots . Common in southern Iowa. Very poi
sonou s to catt le.

Delphin ium heSper ium Grayf Larkspur .
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same genu s . The herbage i s sai d to be acr id and cau s t ic. The ju i ce o f some

spec ies o f the genu s causes bl ister s, o r even ulcer s . The f resh leaves o f the

C. erecta are used as a ves ican t in E urope, espec ial ly by beggar s , hence some

t imes cal led beggar ’s weed
Clemat is Fremont i Wat . Clemat is .

Common f rom M issour i to Kan sas.

Clemat is P i tcher i Tor r . Gray .

From Sou thern Indiana to Texas.

Clemat is l igu st ici fo l ia Nutt .
Very abundan t in the Rocky Moun tain s wes t to th e P acific Coas t along

stream s at a lower al t i tude. Gresho ff r ep o r ts sapon in in a large number o f

species , notably C. P i tcher i , C. r ecto
,
and other s ; a lso hydrocyan ic acid in C.

Fremon ti .

F ig . 1 93 . Comm on Cr owfoot (Ranun cu lu s acr is ) . An acr id po ison . (U . 5 . Dept.

Ranunculus acr is L. Tal l buttercup .

Poisonous
,
causes inflammation when i t comes in con tact w ith mucous mem ‘

brane. Rar ely found in Iowa, but somet im es natu ral i zed ; common eastward”.
Ranunculus septen tr ional is Po ir . Creep ing B uttercup .

Widely d istr ibu ted in low grounds . Acr id l ike th e p receding species .

Ranuncu lus fasc icular is Muhl . Tu f ted bu ttercup .

Found in eastern Iowa, as far wes t as the Iowa River ; common nor th and

east . P robably po isonous l ike the preceding species .
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Ranuncu lus bulbosus L . Bu lbous Crow foot.
Common eastward , natural ized f rom E urope.

Ranunculus abor t ivus L . Crow foo t .
Common weed in many par ts o f th e nor th, the leaves are quite acr id and

have a Sharp , peppery taste.

Ranuncu lus sceleratus L . Cur sed crow foot .
A very po isonous species , especially to cattle, S ince i t g rows in mar shes

along with other herbage and i s o f ten eaten with other forage p lan ts . Con tains
anemono l and anenmonic acid .

F ig . 1 9h . Commo n Poppy (P apaver s omni f
‘

er um ) . Narcotic . (Lois Pammel ) .

Anonaceae. Cu stard App le Fam i ly .

A s im ina tr i loba Dunal . Papaw .

I t occur s in eastern Iowa as far nor th as Cl in ton and Dubuque. Common

Sou thward . The pawpaw i s common ly eaten ,
but a case of po ison ing is t e

ported .

Trol l iu s laxu s Sal isb . Spreading globe flower .

From wes tern Connect icut to M ich igan and th e Rocky Mounta ins . Several
species con tain Sapon in and T. E u ropaeus i s con s idered poisonous in E u rope.

It con tain s sapon in .

Thal ictrum r evo lu tum DC. Meadow Rue.

Common in low mo is t m eadow s in Western No r th Amer ica. Al l o f the

Species o f meadow rue are mo r e or less acr id . The T. polycarp
’

um o f Cal i
forn ia i s po isonous to man accor ding to Ch esnut .

M ag noliaceae . Magno l ia Fam i ly.

Magnol ia g randiflora L . Magno l ia .
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Th e flower s o f th is p lan t are sai d to be in j ur iou s .

I l l icium flor idanum
‘

E lli s . An ise t r ee .

Nat ive to Flo r ida. Th e leaves are po i sonou s to Stock.

B erber idaceae. Barber ry Fam i ly .

Berber i s r epens . Lindl . Trai l ing M ahon ia.

Cu l tivated . Po i sonous . According to Schaff ner , th e ber r ies ar e injur i
ou s to

'

_

b i rd s . P robab ly con tain t h e al ka lo i d s ber ber in and oxyacan t h in
wh i ch occu r i n t h e comm on bar ber ry .

Berber i s Aqu i fo l ium Pu r sh . O r egon gr ape.

Th is p lan t also causes po ison ing. Cu lt ivated . I n the Cascade M t s . ,
O regon ,

Washington .

Podophyllum pel tatum L. M ayApp le or M andrake.

This p lan t i s widely d istr ibuted eas t o f the M issour i d iv ide. Th e r oots
and leaves are drast ic and are known to be po isonous . I t i s said also that
when th e leaves ar e ea ten by cows , they p roduce in j ur ious m i lk. The roots ,
accor ding to D r . White, are i r r i tat ing to the eye, nose, mouth and skin , and

con tain p icr opodophyll in , podophyl lotoxin . The podophyll in i s a res inou s m ix
ture.

Caulophyllum thal ictro ides M ich . B lue Cohosh .

Widely d is tr ibuted f rom Iowa eastward and nor thward . Said to be po ison
ous .

M en ispermaceae.

M en ispermum canadense L . Canadian M oon seed .

This p lan t i s widely dis tr ibuted in woods in Iowa and th e nor th . Con

tains men i sperm in , and men isp in . A case i s r epor ted o f the death o f three
boys f rom eating the ber r ies in m i s take for grapes . Th e Coccu lus indicus i s a

wel l - known remedy for the dest ruct ion o f pedicu l i and i s known to be poison
ou s . I t con ta ins p icrotox in , co ccul in and an alkalo id men isperm in .

Ca lycon thaceae. A l lsp ice Fam i ly .

Calycan thu s flor idus L.

Cultivated in Souther n Iowa and in the sou thern s tates . Th e aromat ic

p ropert ies o f the flower s resemble tho se o f strawber r ies . This makes i t a

very des irable cult ivated ornamen tal p lan t . I t con tains an act ive p r inciple
calycan th in . Chesnu t records i t as po i sonou s .

Th e other Species o f Calycan thu s may also be r egarded as po isonous .

Lauraceae. Laurel Fam i ly.

Sassaf ras officinale Nees . Sassaf ras .

Accord ing to Schatf ner the ber r ies o f th is p lan t are r epor ted to be poi son

ous . This species i s nat ive to southeas tern Iowa, sou thward and eastwar d .

Umbel lular ia Cal i forn ica (Arnott ) Nu t t . Cal i forn ia Laurel .
Cal i forn ia. Leaves smar t . Used to dr ive fleas away .

P a-

paveraceae. Poppy Fam i ly .

Papaver somn i f erum L. Op ium Poppy .

Op ium i s obtained f r om the common garden poppy . Thi s species i s widely
cult ivated in th e s tate, and i s f requen tly spon taneous . The more common

alkalo ids found in the poppy p lan t are morphin , code in and narco t in . The

seeds o f poppy are somet im es used to
"

spread on top o f cookies and .bread .

Papaver rhoeas L . Corn Poppy.
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men t ioned . D r . Rushy refer s to i t s ir r i tating proper t ies when taken in exces s
especial ly becau se o f i t s act ion upon the ur inary organ s . One case refer red "

to by D r . John son was extreme and ser ious .

Sisymbr ium officinale Scop . Hedge M us tard
This p lant is widely dis t r ibu ted . in thi s s tate, as a weed, and produces more

trouble than mustar d .

Sisymbr ium al ti ss imum L . Tumbl ing Mus tard .

This weed i s common in grain fields in th e nor th and may thus find
.

i ts way
in to wheat screen ings wh ich should be f ed wi th caution . I t probab ly pr oduces
s inap ism ,

as do the o ther p lan ts o f the order . I t i s also found in Iowa.

B rassica arvens is (L. ) Ktze. Char lock .

This weed p roduces s inap ism . Af ter the app l icat ion o f the powdered ma

ter ial, ther e i s a sen se o f . burn ing . The volat ile o i l o f mustar d i s a power ful
ir r i tan t , and causti c, and Shou ld be used w ith caut ion .

Thlasp i arven se (Tourn ) L . P enny Cress .

This weed i s sa i d to be inj ur ious to an ima ls in Canada and i s more or

less avo ided by them in pasture. It i s w idely d istr ibu ted in Nor thern Un i ted
States

,
but i s more abundan t in Canada.

Ca'

ppa
'

r i daceae. Caper Fam i ly .

Cleome ser rulata Pur sh . St inking Clover .

This p lan t i s more or less pungen t and acr id ; i t i s widely d istr ibuted f rom
M issour i River westward across the con tinen t, espec ial ly along rai lways, etc. ,

The flower s are Showy and purple.

Cleome lu tea Hook. Wes ter n Cleome.

This p lan t i s a western spec ies w ith ye llow flower s and has S im i lar prop
e r t i es to the one named above.

P olan is ia graveo lens Ra f .

Fet id annual , with glandular hair s and common in sandy soi ls in the eastern
States . Th e P . trachyspermo T. G . i s S im i lar to the p receding . This

p lan t i s found from Iowa to Kan sas .

Sarm cen iaceae.

Sar racen ia purpurea L. Side - Saddle Flower .

P robably no t nat ive to Iowa, al though i t i s found distr ibuted w ith D rosera

in Sphagnum bogs . It con tain s the subs tance sar racen in . The root produces
d iu res is , gastr ic excitat ion ,

and an increased , ir reg u lar act ion o f the hear t .
I t p rodu ces papu lar erupt ions changing to ves icular with depr ess ion as in

Smal lpox . Th e p lan t was former ly used medic inal ly by the Indian s .

D roseraceae. Sundew Fam i ly.

D ro sera rotundi fo l ia L . Sundew .

Sundew i s sa id to be po isonou s to catt le . I n bogs in the nor thern s tates .

Gresh otf r epor ted hydrocyan i c aci d in th is species and in D . in termedia.

Several o ther species in E u rope were r epor ted as harm fu l and : toxic to cattle .

Crossu laceae. O rp ine Fam i ly .

Sedum acre L. Stone Crop .

P roduces inflammat ion when app l ied to the skin o f many per sons . The

j u ice i s acr i d and biting.

O t h er Species o f th is genus are known to be acr id . Several species w i th
yel low flower s are common in rocky so i ls in the Rocky Moun tain s .
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Saxifragaceae.

Accor ding to Gr esho tf several Species o f the genus Sax i f ra
’ga o f E urope

contain hydrocyan ic acid . The order also contains the cur ran t and goose
ber ry which ar e wel l known food p lan ts .

Hydrangea arborescens L. Wild Hydrangea .

Common in the Southern States and woods f rom Southern Iowa east
war d to New York. According to Gresho ff th is Species con tains sapon in ; hydro
cyan ic acid occurs in the wel l known ornamen tal p lan t H . H or tens ia.

James ia amer icana T. G. James ia.

This p lan t i s widely dis tr ibu ted f rom New Mexico to Montana . Th e

leaves o f this Rocky Mountain Shrub con tain hydrocyan ic ac id .

Philadelphus g randiflorus Willd . and P . coronar ius L .

Mock Or ange or Syr inga. Nat ive in the moun tain s f rom Virgin ia to Flor
ida. The wel l known cultivated syr inga con ta ins sapon in ; according to Gres

hoff the Rocky Moun tain P . microphyllus also conta ins sapon in .

Deu tzia . Severa l Species o f D eutzia, as D . s lammed
,
con tain sapon in .

Chrysosp len ium oppos i t i fo l ium L.

This p lan t con tains some sapon in and th e C. tetrandum Fr ies ,
i s known

to be poisonous to Sheep .

Rosaceae. Rose Fam i ly .

Fragar ia vesca L . E uropean Strawber ry.

Found on sand - s tone and l imes tone rocks . I n some peop le i t produces
ir r i tat ion o f the stomach .

Fragar ia virgin iana M i l l . Wild Virgin ia Str awber ry .

Sim i lar to th e preceding .

Fragaria chi loens is Duchesne. Cul tivated Strawber ry .

Like
'

the preceding. There are peop le who can not eat s trawber r ies or

p ick them without be ing ir r itated .

Rosa arkansana Por ter . Arkansas Rose.

Widely dis tr ibu ted in the west, especial ly in p rair ie regions . Not po isonou s,
but th e br i stles and p r ickles o f ten enter th e Skin and p roduce ser ious inflam
mat ion . O ther species produce mechan ical inj ur ies .

Rosa rubiginosa L . Sweetbr iar .

A f requent escape in pastu res . Th e recu rved sp ines and pr ickles are

inju r ious l ike those o f the pr eceding Species .

Pyrus Aucupar ia Meyer . Moun tain Ash .

Th e ber r ies are poisonous to man , but not to birds . However , they are

r eadi ly dissem inated by birds .

_

Pyru s commun is L. P ear .

D r . Schaff ner states that hor ses are reported to have been ki lled by eat ing
r otten pear s .

Nu ttal l ia ceras i form is T . G. 0 5 0 B er ry.

I t i s found in mo is t p laces and on nor th S lopes in wes tern U . S. , and con

tains amygdal in . I t i s po isonous .

Gi l len ia st ipu lata (Muhl ) Trel . Indian Phys ic.

From New York to Kansas . This species and G. tr ifoliata, known as

Bowman ’

s Root, are said to contain a po i sonous glucos ide.

F i l ipendula ulmar ia (L. ) Maxim Queen o f the meadow .



1 1 6 MANUAL 0 ? POI SONOUS PLANTS

It i s cu l t ivated and occas ional ly an escape ; sai d to be po isonou s .

Sanguisorba canaden s is L. Burnet.
From Labrador to N . M ich . and A l leghany M t s . Sai d po isonou s .

F ig . l 9c.

. .

Co ffee Bean (Gym nocladu s d io ica (L ) Koch .

Th e sweet j u i ce i n pod i s po isonou s . (Ada Hayden ) .

Pyrus malu s L. App le.

Th e seeds are po isonou s and con tain the glucos ide which i s changed into
hydrocyan ic acid.

Crataegus mol l is L. Haw .

Cases o f po ison ing are repor ted by per sons eat ing th e f ru i t of Crataegus
mol lis , th e in ju r iou s eff ects being probably due mor e to the ined ible seeds than
to the f ru i t.

P runus amer icana Marsh . Wild P lum .

The Shoots and seeds con tain the pr incip le amygdal in ,
which i s con

ver ted into hydrocyan i c acid . The f rui t, i t shou ld be said, i s en t ir ely harm les s.

P runu s pum i la L. Sand Cher ry .

Thi s cher ry i s not widely d istr ibuted in the s tate, bu t i s found along the

M issou r i r iver and in sandy so i l eastward . The f ru i t i s Sl ightly acid and some

what astr ingen t, bu t i s not po isonou s, excep t th e wilted leaves and the s eeds ,
The

1

as tr ingen t qua l i ties in ou r wild f ru i t ar e undes i rable. The same i s t rue
o f P . Besseyi o f Nebraska, the Dako tas and th e Rocky Moun tain s .

P runu s penn sylvan ica L. Wild Red Cher ry .

Common
,
especial ly in the eas tern par t o f Iowa and nor thern s tates . Th e

leaves are po isonou s , as wel l as th e seeds . The f ru i t i s edible .

P runu s virgi n iana L. Choke Cher ry.

The leaves and seeds are po isonou s . The f ru i t i s s o as tr ingen t i t o f ten

p roduces very unp leasan t cond it ions when
’

eaten in any con s iderable quan t ity .

Choke Cherr y i s widely dis tr ibu ted in th e nor th . The leaves in th e wilted con

d i t ion con tain hydrocyan ic ac id .

“

P runu s dem i s sa (Nutt ) Walp . Choke Cher ry .
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Crotalar ia sagittal is L. Ra tt le- box .

This i s foun d in th e wes tern par t o f the s tate in th e M issour i River Bot
tom s and p roduces a disease known as the M is sour i Bottom disease, cal led
cro tal ism , by Dr . Stalker . The seeds con tain an unnamed alkalo i d f ound by
D r . Power . The p lan t i s not on ly po isonous in the meadow

,
bu t also in hay .

Cyt isus scopar ius (L. ) Link . Scotch B room .

Found along th e Pacific and At lan t ic oceans . It i s common in Washington
and O r egon ; also in Massachu setts and Virgin ia. The flowers are yellow .

The p lan t con tains cytis in which also occu r s in several other genera o f th is
f am i ly l ike Ulex,

Thermops is and Baptis ia .

Lup inus albu s L Lup ine.

Th e E u ropean lup ine i s occas ional ly cu l t ivated and in E u rope it produces
a d is ease known as lup inos is . Our nat ive species , L . perenn is , i s also r egarded
as po isonou s . Con ta ins lup in in ; lup in idin ; lup in in .

Lup inu s l euc0 p hy l lu s Dou gl . We s tern Lup in e .

I t i s said to be po isonous in Mon tana
,
al though th is i s d isputed by some.

O ther suspected Species o f the blue lup ines are L . arg en teus and L . arg ophyllus .

Tr i fo l ium incarnatum L . I tal ian or Cr imson Clover .

According to Cov i l le, i t produces
“hai r” bal ls . This p lan t is cul t ivated as

a cover crop in the south and east .

Tr i fo l ium repens (L . ) White clover .

Th is p lan t and several other Species such as T. pratonse, at t imes, p roduce
bloat .

M el i lotus alba Desv . White Sweet Clover .

Wide ly distr ibu ted in the U. S. as a weed The honey bees col lect cons id
crab le quant it ies o f honey from the Sweet Clover blossoms . It h as been
looked upon w ith susp ic ion . D r . Schaff ner s tates that the seeds impar t

’

a foul
odor to flour .

Mel i lotus ofli cinal i s W i l ld . Yel low Sweet Clover .

Th is i s also w idely distr ibuted in the state and i s obj ect ionab le l ike the

p receding .

M edicago sat iva L . A l fal fa.

A l fal fa may cause b loat .
P soralea tenu iflora Pur sh . Slender P soralea.

~

Common f rom I ll ino is to Texas . P erenn ial herb spr inkled w ith l i t tle
glandu lar dots . The Si lvery P soralea, P . arg ophylla, was repor ted f rom

Iowa as po isonous . The tuberou s roots of P . escu len ta Pursh . were eaten by
the p ioneer s and Indians .

Tephro s ia v irgin iana P er s . Goat’s Rue.

’

I t grows on ly in sandy so i l f rom Wiscon s in to Iowa, east and sou th . I t
was used by Indians as a fish poi son . Several o ther Species in South Am er ica

and Mexico have been used in a S im i lar way . One i s ca l led T. toxicar ia, and

i s a wel l known fish po ison . O ther N . Am er . Species p robab ly also po isonous .

Sesban ia ves icar ia Muhl .
An annual v ine o f the Southern States , Carol inas and Wes tward . The

seeds are said to be po isonou s .

Robin ia neo - m exicana A . ,Gray .

Common in N ew Mexico and f requen tly cult ivated as a hedge plan t in

Southern Co lorado . The leaves somewhat r esemble tho se o f the black locust .

Rob in ia p seudacacia L. L ocu st - tree. B lack locu st .
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This p lan t i s f requen tly cu lt ivated in
.

the nor th and west
,
and in numer

ou s p laces i s an escape f rom cu l t ivat ion . Nat ive to N . Y . and A l leghany M t s .

The roots, leaves and bark ar e very po isonous to man . Conta ins robin in .

Rob in ia viscosa Ven t . Clammy locus t .
Cu l t ivated as an ornamen tal p lant ; th e

‘

roo ts are somewhat poisonous .

Astragalus moll iss imus Tor r .

A loco- weed f rom Neb. to New Mexico and Wyom ing.

Astragalus horn i i A . Gray .

Po isonous in Ar i zona and adjacen t r egions .

Oxytrop is lamber t i Pur sh . Stem less Loco Weed .

Found in the western par t o f Iowa, along th e M issou r i River and i ts

tr ibu tar ies , very abundan tly. One o f the con sp icuou s loco or cr azy weeds o f

th e wes t .
Coron i l la var ia L. Coron i l la.

An escape f rom cultivat ion in the West . I t has long been regarded as a

poisonous p lan t in E urope.

Fig . 1 9d . Ch ick Pea (Cicer ar iet i num ) sa id t o

be poisonou s .

Phaseolu s lunatu s Linn . Lima bean .

Inves t igat ions car r ied on in E urope seem to indicate that the l ima bean
leaves in the wilted condition con tain hydrocyan ic acid. According to Gu ig

nard pract ical ly al l var iet ies , whether wild or cu l t ivated, were found to con

tain a p r inc ip le which when acted upon by an enzym e yie lds hydrocyan ic acid.

Pro longed bo i l ing, however , extracts th e gr eater par t o f i t, bu t i t i s not

des troyed, con sequen tly thi s water Shou ld not be u sed, as i t con tains '

the sub

stance which i s conver ted in to hydrocyan ic acid .

Phaseolu s mult ifloru s Willd . Scar let Runner .
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Common ly cul tivated in garden s . The roo t i s po isonous .

Vicia sat iva L . Common Vetch.

A f requen t weed in gra in fields . The seeds o f this ar e said to be in

j ur ions to p igs . I t i s no t in j ur ious to cows. Con ta ins vicin .

P rosop is juliflora DC. Mesquit Tree.

Th e seeds o f th is tree con tain a smal l am oun t o f sapon in , probab ly i t i s
not very s trongly po isonous as i t i s used as food for cattle in Texas .

Cicer ar iet inum L. Chick P ea. Idaho P ea.

Common ly cul t ivated in Southwes tern U.
- S . Said to be po isonous in E u

rope .

Geramaceoe. Geran ium Fam i ly .

E rod ium ci cutar ium (L. ) L
’

Her . and E moschatum (L. ) L
’

Her . Storks

Both of these p lan ts are w idely dis tr ibuted, especial ly on t he Pac ific
Coas t. The former i s becom ing abundan t in Utah . The poin ted cal lus o f the

seed somet imes infl icts mechan ical inj ur ies .

Oxalidaceae. Wood Sor rel Fam i ly .

Oxal is v io lacea L . Wood Sor rel .
D r . Schaff ner repor ts a case o f a boy who was po isoned f rom eat ing a con

s iderable quan t i ty o f the leaves . The leaves are f requen t ly eaten as a salad .

Tropaeolaceae. Nas tur t ium Fam i ly.

TrOpaeoluni maj us . L . Nasturt ium .

Th is p lan t i s common ly cult ivated and has more or less acr id proper t ies .

Lina ceae. Flax Fam i ly .

Linum usi tat is s imum L. Flax .

Said to produce death to catt le
, probably due to the format ion of HCN

i n the w i l ted leaves . Peop le work ing w ith ~ the fiber of the p lant o f ten have a

form o f dermat i t is .

'

. Flax - Seed, when fed in cons iderable quan t i t ies to l ive
s tock, especial ly hogs , p roduces death . Linum cathar ticum con tain s a bitter

p r incip le 1mm, and linama r in .

L inum r igidum P ursh. Large - flowered Yel low F lax .

Th is p lan t i s repor ted as po isonous to Sheep in some par ts of the coun tr y.

Found westward .

Zyg ophyllaceae.

Tr ibulus terrestr is (L. ) Caltrop .

Cal trop i s found chiefly f rom Nebraska to Kansas and occas ional ly eas t
ward . T. maximus , sometimes cal led soap

- br ush , i s found in the wes t. The

p r ickly f ru i t i s more or less in j ur ious ; i t presumab ly con tains sapon in . Th is

p lan t should be looked upon with susp icion as one exot ic Spec ies i s regarded as

po isonous

Ru taceae. Rue Fam i ly .

Ruta graveolens L.

This p lan t i s more or les s acr id and produces bl ister s . Several spec ies
o f th e fam i ly are regarded as po isonous .

Za-n thoxylum s candens and Z . alatum are used as fish po isons i n India.

I t is not known whether our nat ive p r ickly ashes are poisonous or no t
,
but they

may be looked upon with su sp ic ion .
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wes tward to Texas . E . macu lata i s common ever ywhere east o f the Rockies .

The E . Cypar iss ias was r ecen tly sen t to m e f rom Logan Iowa, where i t is
sai d to have ki l led lambs

Fig . 1 9e. Flower ing Spu r ge ( E uphor bia corol la ta) . ( Lo is P amm e l ) . F ig . 1 9 f . Th ree
Seeded Mercu ry (Acalypha virg i n i ca ) . Both p lants po isonou s .

Acalypha virgin ica L. Three Seeded M ercury .

Common in fields and open p laces f rom Canada and M inneso ta to the Gul f .
Th e leaves o f this p lan t tu rn pu rp le in the Au tumn .

Jatropha st imu losa M ichx . Spu rge or Bu l l Nettle.

This p lan t has s t inging br is tles a nd i s common in sandy so i l f rom Texas to
M i s sour i, V irgin ia and Flor ida.

Tragia nepetaefo l ia Cav. Nett le Spurge.
With s tinging ha ir s, common

'

in the
,

south .

‘

Other species in the Rocky .

Moun tain s and sou th also have s t inging hai r s .

Buxaceae.

Buxu s semperv iren s L. Box.

Cult ivated in the eastern s tates for hedges . It i s a wel l known po isonous

p lan t.
Anacardiaceae.

Rhu s toxicodendron L. P o ison Ivy .

The leaves and stems are po isonous to many peop le. The form o f derm a

t i tis produced, and th e ser iou snes s o f the case vai' ies according to th e sus

cept ibi l i ty o f th e ind iv idual . Th e p lan t i s w idely d i str ibu ted in the state.

Rhu s vern ix L. Sum ac.





Poison Ivy. (Af ter Ha l sted )
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Fr equently cult ivated and used as a hedge p lan t . Th e r ipe fr uit i s sai d to
be po isonous . It contains the glucos ides rhamn in

,
rhamnetin , and rhamno

cathart in .

Rhamnus lanceo lata Pursh . B uckthorn .

Nat ive to southern Iowa
,
east and south . Has th e same proper t ies as the

preceding Species .

Rhamnus Frangula L .

Thi s p lan t i s cons idered as po isonous . The R. Frang u la o f E urope i s com

mon ly cult ivated . The trop i cal Co llet ia i s po isonous .

Karwinsk ia Humboldt iana l ucc. Cajot i l lo .

Southwestern U. S. Dr . M i tchel l of the 3rd U. S. Cavalry says that it i s

po isonous to goats . The ber r ies have long been regarded as very po isonous .

Ceanothu s ve lutinus Dougl . Ceanothus .

This species w i th Sh iny leaves and sma l l white flower s occu rs abundant ly
in the Rocky M oun tains f rom New Mexico to B r it i sh Amer ica, to Oregon and

Washington . Accord ing to Gresho ff , i t conta ins sapon in in cons ider able quan
t it ies .

“

Th e same author ity s tates that several other spec ies exam ined by h im
con tained th e same substance, among them were C. azur eus Des f . , and C. thym i

f lor us E schw. He also found the same substance but in les s quan t ity in th e seeds
o f the New Jer sey t ea C. amer icanus L . and C. orra tus D esf . , two sh rubby
p lan ts o f E astern Nor th Amer ica

, the latter be ing also common on the

eas t s lope o f the Rock ies .

Vi taceae. Grape Fam i ly .

P sedera quinquefo l ia (L. ) Greene. Virgin ia Creeper .

Common f rom New E ngland to the Rocky Moun tains , especial ly east o f the
M issou r i River . Th is p lan t i s r egarded as poisonou s by some. The leaves and

f ruit abound in raph ides . I n th is connection i t may be o f interes t to s tate that
the f ruit o f Cirrus n ivea of the old wor l d produces poi sonous f ru i ts , and that
the C. pru r iens w i th a p leasan t , acid , sweet taste p roduces a pain fu l , burn ing
sensat ion later . The same i s true o f the southern Mustang Grape (V. candicans ) .

M olvaceae.

Abuti lon Theophrast i (M edic ) Gaer tn . Velvet - Leaf . Indian Mal low . But

ter P r in t .
Widely natural ized in the state. The p lan t g ives off a very disagreeab le

odor , and is suspected of being po isonous .

Gossypium herbaceum L . Common Cotton .

Th e root of cotton i s wel l - known as an abor t ive. Feeding excess ive amoun ts
o f cotton seed meal f requen t ly produces death in ,

an imals, par t i cu lar ly in hogs .

D r . Craw ford s tates that th is i s due to meta and pyrophosphor ic acid in
cotton seed meal .

Sida ur ens L . The St inging Sida.

Occur s in trop ical Amer ica and produces mechan i cal inj ur ies because o f

the ha ir s with which i t i s covered . This i s also true o f the S . panicu la ta L.

P robably other Spec ies o f Sida of th e southern s tates may p roduce s im i lar me

chan ical inj ur ies .

Hyper icaceae.

Hyper icum maculatum Wal t . Spo tted St . John ’

s - Wor t .
Al l the Species are suspected o f being po isonous to hor ses . Ves icant .
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Hyper icum per foratum L. Common St . John ’

s -Wor t .
Natural i zed in E astern U . S. A wel l known ves ican t.
Hyper icum Ascyron L. Great St . John ’

s -Wo r t .
Most widely dis tr ibu ted species in the state, in woods or bo rder s of woods .

Vi olaceae.

Viola odorata L . Sweet Violet .
Common ly cu lt ivated in greenhouses . Said to be somewhat po isonous .

Undergr ound par ts o f th e p lan t are emet ic.

Vio la cucullata A it . Common B lue Violet .
The mos t widely d istr ibuted species in the eastern s tates ; the roots, l ike the

pr eceding, are emet ic.

Loasaceae.

Mentzel ia ornata Tor r . Gray . Mentzel ia .

The backwardly - barbed tr ichomes somet imes produce mechan ical inj ur ies .

Found in Nor thwes tern Iowa on th e B ig Sioux near Sioux Ci ty, and west and
southwes t .

Datiscaceaef‘

Dat isca glomerata (P res l ) Ben th Hook .

Cal i forn ia fish poi son .

Cactaceae.

Opun t ia Rafinesqu i i E ngelm . Cactus .

Found in Sandy so i l in th e s tate. The barbed tr ichomes cause mechan ical
inj ur ies .

Other sp iny species o f Opun t ia, Mamm i l lar ia and Cereus largely developed
in southwes tern Un i ted States , p roduce S im i lar mechan ical inj ur ies .

Anhalon ium Lewin i i Henn . Mescal Bean .

This cactus con tain s a narcotic substance which h as long been u sed by the
Indians o f Mexico and adjacent r egion s to produce narcos is .

Cer eus g rand ifl
'

oru s M i l l . N ight - bloom ing Cereu s .

It has been regarded with su sp icion where the plan t is cultivated and nat ive.

Fr equently cu lt ivated in the Un i ted States .

Thymelaeaceae. Mezereum Fam i ly .

Daphne Mezereum L. Spurge Laurel .
This i s a wel l - known po isonou s p lan t o f E ur ope and i s occas ional ly cult i

y ated . I t contains the glucos ides daphn in and daphnet in .

O ther cu ltivated species in Nor th Amer ica are known to be po isonous and

several o f the r elated genera nat ive to As ia and Austral ia are po isonous .

D irca palu s tr is L . Leather - Wood, Moose - Wood .

Found in the Nor th to Iowa. The bark i s acr id, th e ber r ies narcot i c and

po isonou s .

E laeognaceae. O leaster Fam i ly .

H ippophae rhamno ides Linn .

A nat ive o f E urope but cu l t ivated i n th e Un i ted States and said to be

narcot ic.

Ara-liaceae. Ginseng Fam i ly .

Fatsia hor r ida ( Sm ith ) B . H
:

From Is le Royal, Lake Super ior region , to th e Rocky Moun tains and Alaska;
and Cal i forn ia. I t causes mechan ical in ju r ies .
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Umbel lif erae . Par s ley Fam i ly .

Con ium macu latum L . Po ison Hem lock .

In tr oduced her e and there in Iowa and eastwar d
,
common in Utah . The

p lan t con tain s the alka lo ids con i in
,

conydr in ,
methylcon i in , and a b itter

pr incip le ci cutox in . A very po isonou s p lan t bo th to man and lower an imal s .

P etrosel inum hor tense Ho ffm . Par s ley .

Some peop le ar e su sp iciou s o f par s ley. D r
,
Schaff ner states that th e seeds

are inj ur iou s to bi rds . He repor ts a case o f poison ing o f several par rots from
eat ing th e leaves o f th is p lan t . Cult ivated .

Ap ium graveo lens L . Celery.

Several cases are known wher e per son s who have handled celery have had
a form o f dermati t is . Some per son s canno t eat celery

'

becau se a rash form s .

Cicuta macu lata L. Water Hem lock . Cowbane.

The r oots o f this p lant , are very po i sonou s .

’

Th e p lan t i s widely distr ibu ted
in th e nor th , especial ly in low grounds . The E uropean cowbane, C. vi rosa,

con tains the alkalo i d con i in, a substance which probably al so occur s in ou r p lant .
The poi sonou s pr inciple i s c icutoxin .

Cicu ta bulb i fera L. Bulb - bear ing Hem lock.

The r oots o f th is , and the whole p lan t are supposed to be very po isonou s .

I n swamps and nor thern s tates .

Cicuta vagans Greene . Cowbane.

Occur s in Wash ingt on ,
.Or egon and Cal i forn ia. Occas ional ly sai d to poison

catt le d r ink ing water in which they have t ramp led roots o f th is p lant , thus ex

p res s ing the ext ract . Very po i sonou s .

Ci cuta Bolander i
'

A. Gray.

Found in mar shy r egion s in Cal i forn ia.

Ci cu ta occiden tal is Dougl . Cowbane.

Found in th e Rocky M ountains and cons idered po i sonous.
Si iim cicu taefo l iuni Gmel in . Water Parsn ip .

Common in many par ts o f the nor th in low grounds . Said to be po isonous .

Aethusa Cynap ium L . Fool ’s Par s ley .

A poisonou s herb nat ive to E u rop e, w ith a disagreeable odor . Poss ibly
occurs in a f ew p laces in the state. Con tain s the alkalo id cynap in and another
con i i i i - l ike alkalo id .

Angel ica atropurpurea L . Purp le - stemmed Angel ica .

Found in low grounds in Nor th and Nor theastern Iowa. Poss ibly poison
ous . Catt le do no t r el ish it .

Oxypo l is r ig i dior (L. ) Cou lt . Rose. Cowbane.

Aquat ic herb w i th white flower s , leaves s imp le p innate w it h 3 - 9 l inear
lanceo late leaflets .

Past inaca sat iva L . Par sn ip .

P er sons are o f ten po isoned by handling th e p lan t , which cau ses inflam
mat ion and ves icat ion . M r . F . C. Stewar t , in a letter to th e wr i ter , states that
in one case, the eyes be came Swo l len , ves i cat ion occu r red f rom poi son ing caused
by the flower s .

Heracleum lanatum Michx . CowPar sn ip .

Supposedly po isonou s , al though th e leaves o f the f r esh p lan t are eaten
by th e I ndian s . Th i s species i s widely d i st r ibu ted in Iowa, especial ly in r ich
wood s . Con tains th e bitter p r incip le heracl in .
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With white flower s in ax i llary or Sp iked racemes ; shrub . From Vi rgin ia
to Georgi a in the moun tains ; an al l ied species L . r acemosa (L. ) Gr ay, occur s
in mo isu th icket s f rom Mas sachu setts to Lou i s iana, near the coast . Bo th species
are sai d to be fatal to stock, the latter especial ly ,

to calves .

Lyon ia mar iana (L . ) D . Don . Stagger - bu sh .

From the A tlan t ic Coast to Tennessee and Arkansas . Said to p roduce in
tox icat ion, hence th e name .

P r imu laceae. P r im ros e Fam i ly .

Anagal l is arvens is L. PoorMan
’

s or Shepherd
’

s Weather Glass . P impernel .
Pos s ibly growing in the state. Known to be po isonous . Contains gluco

s ide cyclam in .

P r imula obcon ica Hance.

Po isonous to th e touch ; very much l ike po ison ivy . This p lan t i s commonly
cu l t ivated in gr eenhouses.

P r imula Par ryi A . Gray . Par ry’s P r imrose.

Common in higher al t itudes in the Rocky Moun tains , espec ial ly near

br ooks or spr ings . Th e root has the odo r o f musk, and i s said to be po isonous .

Cyclamen E uropaeum L. Cyclamen .

Thi s beaut i ful cu lt ivated p lan t has long been regarded as po isonous in

E u rope . The C. pers i clum M i l l
,
i s also r egarded as po isonou s .

P lumbag inaceae. P lumbago Fam i ly .

Limon ium caro l in ianum (Wal t . ) B r itton .

It i s not known whether this p lan t i s po isonous or not bu t a related plant ,
Stat ice pect inata Ai t , of th e Cape Verde Is lands i s po isonou s .

Sapotaceae. Sapod i l la Fam i ly .

Ach ras Sapota L.

A trop ical f ru it cu lt ivated in F lor ida. I t i s said to be in ju ri ous and accord
ing to Gr esho ff con tains sapon in . Lucuma forms a wel l - known genu s o f West
Indian f rui t trees . I n L . B onplandia, H . B . K. , Altam irans demon strated amy

gdal in as ear ly as 1 876, and in another spec ies a cyanogenetic glucos ide was

suspected, but the expe r imen tal proo f was wan t ing. Greshoff repor ts hydro
cyan ic acid in th e L . mammosa.

E benaceae. E bony Fam i ly.

D iOSpyrus virgin iana L . P er s immon .

Common in the Southern States zis far nor th as sou thern Iowa . I t i s u sed
as an an thelm in t ic, bu t i t ,

i s not pos i t ively known whether any par t o f th is

p lan t i s po isonou s ; several exot ic species , however , blister the skin and one

species in Madagascar i s sai d to be very po isonous .

Oleaceae . O l ive Fam i ly .

Ligu s trum vu lgar e L. P r ivet .
Th e p r ivet i s f r equen t ly cu l t ivated in the U . S. The leaves and f ru i t o f the

p lan t are said to be po isonou s . P ro f . Chesnu t s ays that acciden ts have been
occas ioned in ch ildren ,

both by f ru i t and th e leaves . It con tain s the bit ter

p r incip le syr ingop icr in .

For sythia su spen sa Vahl . For sythia.

Common ly cultivated in nor thern states. The root i s s l ightly po isonous .

The F . vi r i diss ima Lindl . i s very bitter . Gresho ff has found '

sapon in in the

seeds of the former species .
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Ner ium O leander L. Common O leander .

Cu l t ivated . Th e leaves are deadly po isonous to s tock . Con tains coness ine,
a nd n er i in, which has th e proper t ies o f digital in . Ner i anth i n bear s a r esemblance
t o digital in .

D r . Wilson o f the Ar i zona E xper imen t Stat ion has recently demon strated
t h e very po isonous natu re o f thi s p lan t in Ar i zona.

Asclepiadaceae. M i lkweed Fam i ly .

Asclep ias tuberosa L . P luer i sy - Root.
Widely d is tr ibu ted in Iowa

,
espec ial ly on gravel ly kno l l s and pr air ies .

The leaves are mo re or less poi sonous to s tock . However , honey bees co l lect
c ons i derable honey f rom th is p lan t .

Asclep ias incarnata L . Swamp M i lkweed .

Po i sonous p robably l ike the p receding. The root i s emet ic and cathar tic.

A sclep ias syr iaca L . M i lkweed .

Po isonous . Con ta in s the glucos ide as clep ione, an amorphous bi tter sub

s tance.

Asclep ias speciosa Tor r . Showy M i lkweed .

Po isonous . Thi s species i s found in Western and Nor thwes tern Iowa to

U tah .

Asclep ias campestr is , Decne. M i lkweed .

Common ly cultivated in garden s sou thward . I t i s said to be po isonous .

Asclep ias er iocarpa Ben th . M i lkweed.
Common in Cal i forn ia and adj acent r egion s . Accor ding to Chesnut sheep

m en in Cal i forn ia very much fear th is weed . I t has broad mullein - l ike leaves .

Asclep ias mex icana Cav. Nar row Leaved M i lkweed .

Nat i ve to Cal i forn ia, O regon and Nevada. According to Chesnut sheep
a nd calves are not in f requen tly po isoned by eat ing this p lan t and cows have
been po isoned by eating hay con tam inated with it .

Convolvu laceae. Convo lu lu s Fam i ly .

Ipomoea pandurata Meyer . Wild Potato Vine. M an o f th e E ar th .

The large root is po isonou s . Con tain s th e gu lcosi de impomoein .

Convo lvulu s sep ium L. Hedge B indweed .

The p lan t p roduces a somewhat d isagreeable odor . D r . Schaff ner states
t hat i t i s supposedly po isonou s to swine. Jalap con tain s several glu cos ides wh i ch
a l so p robably occu r in our Morn ing Glory. One i s convo lvu l in .

Cuscu ta ep i thymum Mu r r . Clover and Al fal fa Dodder .

D r . J . Q . Taylor o f Lisbon , Ohio ,
in w r i t ing to P ro f . A . D . Selby s tated

that dodder produced a bowel trouble in hor ses , and Dr . Jenk in s o f New Haven
w r i tes that clover hay con tain ing a great deal o f dodder p roduced scours . He

a dded that the hay had moulded badly, al though the inj u ry cou ld not be defin i tely
t raced to dodder . Some exot ic dodder s are po isonou s . The dodder must ,
t herefore, be looked upon with susp icion .

P o lemon iaceae. Polemon ium Fam i ly .

Gi l ia aggregata Sp reng . Cypr ess p lan t .
Common in th e Ry . M t s . to Neb. Th is species accor ding to Gresho ff con

ta ins a con s iderable amoun t o f sapon in and i s very po i sonou s . He l is ts several
o ther species which contain th i s substance.
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Hydrophyllaceae. Water leaf Fam i ly .

Phacel ia ci rcinata Jacq . Rough Phacel ia .

Th is p lan t i s common in th e Rocky Mountains . I t produces rough br ist les
and causes con s iderable ir r i tat ion and inflammat ion ; other species act in a s im i
lar way.

B orag inaceae. Borag e Fam i ly .

Hel iotrop ium E uropaeum L . Wild Hel iotrope .

This p lan t con tain s a po isonou s alkalo id and as wel l as the H . ind icum L .

has long been regarded as po isonou s .

Cynoglossum offlcinale L . Hound ’s Tongue.

Po ison acts much l ike Cu rare.

Cynoglossum vi rgin icum L . Wild Com f rey .

Supposed to be poisonous .

Lappula officinal i s Lehm . Stickweed .

The f ru i t o f this p lan t gets in to the wool o f sheep and somet imes produces
mechan ical injur ies .

E ch ium vulgare L. Viper
’

s Buglos s.

Occas ional ly spontaneous , probably in th e E astern par t o f the s tate. Con

tains a poisonous alkalo id .

Verbenaceae. Verbena Fam i ly .

Cal l icarpa amer i cana L. Mexican Mulber ry .

Common in th e sou thern states . Several As iatic species o f th e genus used
as fish poisons . No repor t o f po ison ing f rom th e Amer ican species is recorded .

Labia tae. M in t Fam i ly .

Scu tel lar ia galer icu lata L . Marsh Skul lcap .

Common in wet p laces in the Nor th . Su spected o f producing po i son ing.

Stachys arven s is L . Corn or F ield Woundwor t .
Was te p laces, especial ly along the Atlan t ic Coas t. Su spected .

Galeops is tetrahit L. Dead Nettle.

Common hemp nettle with purpl ish flower s and s t i ff calyx br is tles . Com

mon E as tward and in the Nor thwes t in B r i t ish Columbia and Washington .

Cau ses i r r i tation .

Nepeta hederacea (L. ) Trevi san . Ground Ivy .

Widely natural ized in th e s tate . I t i s said to be po isonous to ho r ses .

H edeoma puleg io ides Per s . P ennyroyal .
Common , especial ly in clay so i ls in E as ter n Iowa . Th e o i l i s known to

cau se po ison ing.

Leonurus Cardiaca L . Common Mo therwor t .
Known to produce mechan ical in ju r ies and dermat it is . Widely distr ibuted

in the U. S. , natu ral i zed in E urope .

Solanaceae. Ninghshadt Fam i ly.

N icandra Physalodes (L. ) P ers . App le o f P eru .

Cult ivated here and there in Iowa . Sai d to be po isonou s . Used as a fly

po ison in par ts o f the Un i ted States .

Solanum n igr um L . B lack N ightshade .

The leaves and other par ts o f th e p lan ts are reputed to be po isonous to

ca lves , sheep ,
goats and swine, and the green ber r ies are known to be po isonous

to man . The f ru i t o f a form o f thi s species i s cu lt ivated as an esculen t .
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F ig . l 9i . B lack N ightshade (S ola ri um
n ig rumy ) . Contain s a poisonou s alka loid .

(Chesn ut, U . 8 . Dept.

The wr i ter has not on ly eaten be r r ies o f th is , bu t has seen o ther s eat ber r ies of
th is and th e common B lack N ightshade withou t inju r iou s resu l ts . Con tains the
alkalo id so lan in , w ith a hot , b itter taste.

So lanum t r iflorum Nutt . N ightshade.

Common f rom Nebr aska to Rocky Mountain s to A lber ta, south to Texas .

Po isonou s .

Solanum tuberosum L . Potato .

At cer tain t imes the tuber s o f the potato are po i sonous , especial ly when
green . The wr i ter knows o f an in s tance wher e th e eat ing o f po tatoes acted
as a po ison . The sub stances p roduced in th e young shoots o f the po tatoes
are solan in and solanadin .

So lanum caro l inen se L. Hor se - nettle.

Southern Un i ted States No r th to M innesota and E ast to New York.

Frui t with disagreeable odo r . Said to be po isonous . Nar cot i c .
So lanum Dulcamara L. B i tter sweet .
The ber r ies are po isonou s , as ar e also the leaves . Cattle are known to have

been poisoned by it . The bitter substance contained in i t i s known as du lca

mar in .

Lycoper s i cum esculen tum M i l l . Tomato .
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The green par ts o f the p lan t con tain sapon in and solan in .

P hysal is heterophylla Nees . Ground Ch erry.

From New B run swick sou thward and westward . Suspected p lant as i s P .

vi rg in iana M i l l .
Cestrum cau liflorum Jacq . Ces trum .

West Indies . The C. noctu rnum L. , f requently cu lt ivated in green hou ses .

Severa l species are po isonou s .

Atropa Bel ladonna L . B el ladonn a, Deadly N igh tshade .

Occas ional ly cu lt ivated and poss ibly also an escape. Very po i sonous .

N icot iana Tabacum L. Tobacco .

Cu ltivated . Narcot ic and po isonou s , and produces the alkalo id n ico tin , a

very po isonou s subs tance.

N icot iana alatum Link Otto . Flower ing Tobacco .

Po isonou s l ike th e preceding .

N ico t iana glauca R. Grab . Smooth Tobacco .

An escape f rom cu l t ivation in Cal i forn ia. According to D r . G . Bur tt
Davy po i sonous .

Hyoscyamu s n iger L . B lack Henbane.

P robably occas ionally found in Iowa
,
Utah, Mon t , At lant ic States . Known

to be po isonous to stock and a lso to hogs . Un iversal ly r ecogn ized as a po ison
ou s p lan t in E u rope and th is coun try . P robably one o f

,
the mos t deadly po ison

ous p lants in th e Uni ted States . Seeds are po isonous to chicken s . Con tain s
the alkalo id hyoscyam in .

Datura Stramon ium L. Jim son - weed .

Natural i zed in var iou s par ts o f th e U. S . Al l par ts o f the plan t are

nar cot ic and po isonous, especial ly th e seed . Several cases o f po ison ing in chi ld
ren are repor ted in Iowa. Th e p lant p roduces a very disagr eeable odor , and the
hay con tain ing th e p lan t i s po isonous to cattle . It con tain s th e alkalo id , atrop in ,

and hyoscyam in .

Datu ra Tatula L. Pu rp le Jim son - w eed .

Po isonou s l ike the p receding, and th e fo l lowing species . Natu rali zed in
U. S.

Datura W r igh tn , DC. Wr ight’s Datu ra .

Frequen tly cultivated as an or namen tal p lan t and known to be po isonous .

The nectar f rom the flower s which i s p roduced in great abundance i s known
to p roduce po ison ing in children in th is coun try .

Datu ra alba Nees . Thorn App le.

Cu l tivated . P lan t said to have been much used in India for cr im inal
pu rposes . Very toxic.

Caps icum annuum L . Red o r Cayenne P epper s .

Wel l known r emedy used as a s t imu lat ing p las ter external ly ; i f th e pepper
i s app l ied long enough i t p roduces ves icles . Red pepper i s o f ten in j ur ious
w h en taken in too large doses in ternal ly. The act ive po ison i s caps icol w i th a

strong odor and bu rn ing taste.

Caps icum f ru tescen s L . Shr ubby P epper .

Sou thwestern Un ited States , said to be poi sonou s . The f ru i t has a sharp
pungen t taste.

Lycium hal im i fo l ium M i l l . Matr imony Vine.

Cu lt ivated and common ly natural ized . Somewhat sp iny thorns . Said to be
poi sonous .
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S crophu lar iaceae. F igwor t Fam i ly .

Verbascum Thapsus L . Moth Mu l le in .

Natural ized on the Atlan t ic coast and common in Utah and thewest . Said
t o be po isonou s .

Linar ia vulgar is H i l l . Bu tter - and - eggs ,, Toad Flax .

A weed, espec ial ly nor thward . Suspected o f be ing po isonou s .

Scrophu lar ia mar i landica Gray . Simpson Honey P lan t .
Widely d is tr ibu ted in E . U . S. , pastur es and woods . Not eaten by stock.

A ccording to M i l lspaugh , the phys iological effect o f thi s p lan t i s bleeding o f
‘

the gum s
, co l ic, and s leep iness . Con tains a crys tal l ine bitter subs tance, Scrophu

lar in .

D igi tal is pu rpurea L. Purp le Foxglove .

This p lan t i s widely cultivated in th e U. S . , and natural i zed on the Pacific
Coast .

I s po i sonous to man and l ive s tock, espec ial ly hor ses . I t contains the glu
cos i des digital in ,

wh ich dilates the pup i l ; digitoxin , and digiton in .

Gerardia tenu i fo l ia Vahl . Slender Gerardia.

Said to be po isonou s to sheep and calves . P robably other spec ies are l ike
w ise poi sonous , l ike G . g randifl ora and G. purpu rea;

P edicular is lanceo lata Mx . Lousewor t .
Widely d istr ibuted in low grounds and swamps . Said to be po isonous .

P edicular is canaden s is L . Lousewor t .
Widely d is tr ibuted in the s tate in gravel ly so i ls and on kno l ls . Said to be

p o isonou s . Sheep, however , eat large quant i t ies o f the P . groenlandica without
a pparen t in j ur ies .

Pedicu lar is groen land ica Retz . Mountain Lou sewor t .
Common at h igher al t itudes in swamps . Su spected o f being po isonous .

Melampyrum l ineare Lam . Cow Wheat .
Common in Open woods easter n s tates to Tennes see . The E uropean species ,

M . s i lvat icum , is regarded as po isonous in E urope. Ou r Amer ican p lan t has
n ot , however , been r epor ted .

Grat iola sp . Hedge Hyssop .

The E uropean G. off icinalis i s sa id to be po isonous to catt le. Several species
c ommon in eastern Nor th Amer ica .

Veron ica virgin ica L . . Cu lver ’s Root .

Common in swamps in eas tern North Amer ica espec ial ly nor thward . Con

t ains sapon in .

Chelone glabra L . Balmony .

I n swamps nor th ern Un ited States . Con tain s an alkalo id . Susp icious .

B ig non iaceae. B ignon ia Fam i ly.

Catalpa speciosa Warder . Hardy Catalpa .

W idely cu l t ivated in U. S. Odor com ing f rom the f ragrant flower s is

po i sonou s and D r . White in h is
"

Dermat it is. Venenata s tates that the flower s
are ir r i tat ing to many per son s . D r . M i l lspaugh , on the o ther hand , states that
i t i s said to be dangerous to inhale th e odor o f th e flower s for a long time,

which
,
how ever , i s probably not general ly true. The al l ied Caroba contains the

b i tter p r incip le carobin .

Catalpa bignon io ides Wa lt . Common Catalpa.
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Campanu laceae. B luebe l l Fam i ly .

Lobel ia cardinal is L . Card inal - flower .

This i s l is ted as one o f the po i sonou s p lan ts by D r . Schaff ner . Card inal
flower i s very abundan t in th e swamps along r iver cour ses in E as tern Iowa,

and N. M iss . Val ley .

Lobel ia s iphi l it ica L . B lue Lobe l ia .

A lso l isted as a po isonou s p lan t by D r . Schaffner .

Lobel ia sp icata Lam . Pale Sp iked Lobel ia .

E verywhere on prair ies o f the nor thern states . P robab ly po isonous l ike the

p receding.

F ig . 1 9j . Gr eater Ragweed (Ambr os ia t ri

fida ) . Sai d t o cau se hay
,
f ever . (Dewey U .

8 . Dept.

Lobel ia inflata L. Indian Tobacco .

W idely d istr ibuted, occur r ing in woods . The leaves o f th i s p lan t were used
by the Ind ians . Th e p lan t has long been used in medicine. L . inflata is very

po isonous and i s used for i t s act ion upon the pneumogastr ic nerve ; the tox ic
doses p roduce exhaus t ion and dilat ion o f th e pup i ls . Death i s usual ly p receded
by insens ibi l ity and convu l sions . Con ta ins the acr id lobel i in .

Lobel ia Kalm i i L. Kalm
’

s Lobelia .

Found in swamps f rom Nif d . to N . J . wes t to nor thern Iowa, M innesota,
and M an . P robab ly po isonous l ike the p receding.
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Compos i tae. Compos i te Fam i ly.

Lactuca Scar iola L . P r ickly Lettuce.

Common across the con t inen t, also the var . in teg ra. Said to be po isonous .

Cichor ium In tybus L . Chicory .

I t has become W idely natur al i zed in the nor th and west. When f ed in large
quant it ies to dairy cattle i t impar ts a bitter flavor to th e m i lk and butter . I t
conta in s the bitter glucos ide ch icor in .

I va xan th i i fol ia Nutt . Marsh E lder . Hal f - br eed Weed .

Western Wiscon s in
,
Red River Val ley, south and wes t to the Rocky Moun

tains . Said to cause hay fever .

Ambros ia ar tem i s iaefol ia L . Common Ragweed .

The pol len of th is p lan t i s suspected o f caus ing hay - fever .

F ig . 1 9k. Sp iny Clotbu r (Xant hi um spin os um ) . In j u r ious i n a mechan ical way . F ig . 1 91 .

Pr i ckly Lettuce (Lactu ca Scar i ola ) . Said to be poisonou s. (Bentham )

Ambros ia tr ifida L . Great Ragweed .

The po l len o f thi s species i s said to produce an ir r i tat ing act ion upon the

mucous membrane.

Xanthium sp inosum L. Clotbur .

Maine to Texas . I t causes mechan ical inj ur ies .

Xan thium canadense M i l l . Cocklebu r .

Young seedl ings o f this p lan t are po isonous to hor ses . Several cases of

poison ing to hogs have been repor ted in this s tate.

Xan th ium s trumar ium L. Cocklebu r .

Po isonous l ike the pr eceding. This species i s not common in the state.

Contain s the glucos ide xan thost rumar in .
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E upator ium per fo l iatum L. Boneset .
Common ly found in‘

low ground s and mar shes . I t i s an emetic when given
in large doses .

E upator ium u r t icaefo l ium Reichard . White Snake - root .
Widely di str ibu ted in wood s in th is s tate. I t i s sai d to p roduce a disease

known as m i lk fever . No r epo r ts o f th is kind o f po ison ing have come to u s in

Iowa. Th e E . cannabinum con tains the alkalo id eupator in and th e glucos ide
eupator in .

Tr i l isa odorat iss ima (Wal t . ) Cas s .

I t i s sai d to be in ju r iou s and has the odor o f sweet clover .

Gr indel ia squar rosa (P ur sh ) Dunal . Tar Weed .

From Wi scon sin , Iowa, wes tward and nor thward . I s sa id to be in j ur ious .

The G. lan ceo la ta Wal t , occur s f rom Tennes see to Texas . I t has large heads
and r es inou s vi sci d leaves .

Xanth isma texana D . C.

It i s sai d to be po i sonou s and contains sapon in . Sou thward .

E r igeron canadens is L. Hor se Weed.

I t i s a widely d is tr ibu ted troublesome weed in the no r th . The phys io log

ical act ion o f th e drug. obtained f rom thi s p lan t i s to pr oduce smar t ing o f the

eyes , so reness o f th e throat , and p rostration .

E r igeron ramosu s (Wal t . ) B . S. P . White Weed .

Common in meadows westward . The E . annu us o f the same di str ibution
is found also in meadows . Both are regarded w i th su sp i c ion .

Bacchar is hal im i fo l ia L Sal t Groundsel .
The E u ropean B . cordifo lia i s said to be po i sonous . It occu rs in salt

mar sh es along the At lan tic sea coast .
So l idago canaden s is L. Go lden - rod .

I t i s w idely dis tr ibuted in the U. S. , and i s one of the most common o f our

golden - rods . The golden - rods are gener al ly reg arded as harm less p lants , but
in a few cases they are su spected o f be ing po isonou s . A di sease o f hor ses near

B lack River Fal ls, W iscons in, was attr ibu ted to a golden —rod . Chesnu t th inks
th e disease due to a rus t on the p lant . As a genera l th ing stock does not rel ish
the go lden - r od .

M adia glomerata Hooker . Tarweed .

A glandular v iscid
,
heav i ly scen ted herb common f rom Saskatchewan to

Colorado, Utah ,
. Oregon and Washingt on . P robably po isonous or at any rate

it i s avo ided by cattle .

Hem izon ia macraden ia DC. Tarweed

Comm on on th e Pac ific Coast f rom San Francisco southward . A s t rongly
and unp leasan tly scen ted herb avo ided by stock. Many of the species o f the

genus occu r in Cal i forn ia and most o f them are s trongly scen ted.

Aster Parry i Gray . Woody As ter .

Common in th e Rocky Moun tains , Utah and Wyom ing . Thousands o f sheep
in Wyom ing wher e th i s p lan t occu r s su ff er with the disease which has been
at tr ibu ted to “gr ub in the head .

”
Heal thy sheep o f ten d ie with in a very sho r t

t ime af ter th e fi r s t symptom s appear . Thi s p lan t i s affected with a fungu s ,
P u ccin ia xy lor rh izae, and P ro f . Aven Nelson sugges ts in h i s accoun t o f this
di sease,

“
Th e chances are rather better that the sugges ted po isono u s qual i t ies

ar e due to th e fungu s . Som e oth er paras i t ic fungi have been p roven po isonous
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Common in th e sou th and sai d to be fatal to horses and mules .

.

I t impar ts
i t s bitter flavor to mi lk .

Helen ium Hoopes i i A . Gray . Moun tain Sneezeweed .

Common in the Rocky, the Uin tah and Wasatch Moun ta in s . Sa id to be

inj ur ious to sheep .

Achil lea m i l lefo l ium L Yar row .

It i s u sed as a forage p lan t, bu t causes an ir r i ta ting sen sat ion o f the mem

b ranes and mu ch pain in th e gas tr ic and abdom inal r egion s . It con tains the

glucos ide achi l lein , an amorphous bitter sub stance, and th e alka lo id moschat in .

An them is Cotu la L. Mayweed .

Has a very disagreeable odor and cau ses b l is ter ing o f the skin . The p lan t
i s carefu l ly avoided by s tock .

An them is arvens is L. Corn chamom i le.

Occas ional ly escaped f rom cu lt ivat ion . Seeds o f this and o ther species
con tain HCN .

Dysod ia ch rysanthemo ides Lag . Fet id Mar igo ld .

Common in the wes t
,
Dak .

,
I a. , Neb. to M o .

, Tex . Th e leaf bracts and

o ther par ts o f th e p lan t are p rovided w i th large pel lucid glands which prod uce
the character is tic odor o f th e p lan t .

Tanacetum vu lgare L . Common Tansy.

In troduced in to many par ts o f th e nor th . Many ser ious and a few f atal
cases of po ison ing are recorded by the u se o f tan sy o i l . The symp tom s o f

po i son ing are var ied, convuls ions , vio lent spasm s
,
di lat ion o f the pup i ls , f re

quen t and feeble pulse. E leven drachm s o f the o i l in a gi r l produced death in
three and one - hal f hour s . The eff ect on an imals i s sal ivat ion , vom i ting, di lat ion
o f the pup i ls , mu scu lar tw itch ings , fol lowed by chr on ic spasms

, death appear s

to be cau sed by paralys is o f the hear t and lungs .

Ar tem is ia bienn is Willd . B ienn ial Wormwood .

P robably po isonou s .

Ar tem is ia t r iden tata Nutt .
Sage bru sh u sed as forage by sheep .

Ar tem is ia Abs in th ium L. Common Wormwood .

Occas iona l ly cult ivated . The volat i le o i l o f th e p lant is a vio lent , narcotic

poison ,
and con tains the gluco s ide abs in thi in , the alkalo id abro t in , the bi tter

p r incip le san ton in .

O ther species p robably also po isonous .

Arn ica cordi fol ia Hook . Arn ica.

Thi s species with yel low flower s i s common in the Rocky Moun tains . Th e

b ru ised leaves give o ff the odor o f arn ica . The E uropean A . mon tana i s sus

pected .

Senecio Jacobaea L . Staggerwor t .

Occas ional ly f ound in th e ea s t and cau ses th e P ictou di sease. The Squaw
W eed (S . au reus ) i s common in th e nor th . The S . pla t tens i s , common in west
ern Iowa to Mon tana and eas t to On tar io, has been as sociated by D r . Day w i th
‘

the M issou r i Bottom di sease . Th e spec ies are numerou s in the Rocky Moun tains
and may be r espons ible for som e diseases . It i s to be noted that the S . g uadalen

s i s o f Mexico i s f ata l to s tock . The exot ic S . toluccam ts con tain s an alkalo id
with tetanus l ike act ion .
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F ig . 1 90 . Abs inth ium (Ar temi s ia abs i n thmm P lan t, leaves , and flower ing branch .

(Faguet) .

Arct ium °Lappa L. Burdock.

P roduces i tch ing. Contain s the alkalo id lapp ine. Common weed in the

U. S.

Cirs ium lanceolatum (L. ) H i l l . Bul l Thistle.

Common ly natural ized in the nor th f rom the Atlant ic to the Pacific. It acts
inj ur ious ly in a mechan ical way. Other species l ikeC. N elson i , Canada Thistle
(C. arvense) , C. scar iosum, etc.

,
al l act in a s im i lar way . Some spec ies con tain

HCN .

Cen taurea so lst it ial is L. Knapp Weed .

Common in al falfa meadows westward . Acts injur ious ly in a mechan ical
way. Some species , according to Greshofl

'

, contains HCN.



142 MANUAL or POISONOUS PLANTS

Fig . l 9p . Sneezeweed (H elen ium t enu i fol ium) .
Poisonous. Fig . 1 9q . Bu l l Th is t le .

(Ci rs ium lanceolatum) . Mechan ica l in j ur ies .
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and ptomains react in a s im i lar manner . Th e volat i le alkalo ids , r epresented b y
n icot in and con i in , possess disagreeable odor s sugges t ing in par t that o f am

mon ia. The sol i d alkalo ids; represented by s trychn in , morphin ,
ar e odor less , bu t

have a bitter tas te, o f ten very character is t ica l ly bi tter .

Phys io logically, the alkalo id i s qui te general ly a very act ive in tox ican t , act ing
d irectly on the nervous t issues and produc ing results al l the way f rom the aton ic
to the st rongly ton i c eff ects . The extreme eff ects are seen in the muscu lar
exci tat ion o f strychn in and the depres s ing action o f morph in , or , in the hear t
st imulat ion of atrop in , and the depres s ing effects o f cocain .

OCCURE NCE OF TH E ALKALO IDS.

The alkaloids are peculiar ly a p lan t product and p robab ly may be regarded
as a p rotect ive agency to p reserve a g iven spec ies o f p lants . They are depos i
ted in var ious parts o f the p lan t but common ly in the seeds . The seeds con

tain ing, as they do , th e v ital par ts of annua l p lants , (and also perenn ials ) are

protected f rom des tru ct ion by m icro- organ isms and by an imals us ing them for

food, by the in tox icating proper ty, ju s t refer red to . A s im i lar case i s that o f
the

'
g lucos ide amygdal in , as found in th e seeds o f severa l o f the Rosaceae.

The enzyme pr esen t in the seed, under p roper condit ions o f temperature and

moisture, decomposes i t
'

in to glucose benzaldehyde and hydrogen cyan id or prus
s ic ac id

,
thi s latter compound acting as th e intox ican t .

The alkaloids are not widely d is tr ibuted in the p lan t wor ld, although they
are found in several order s o r fam i l ies o f p lants . Three fam i l ies are espec ial ly
character i zed by the p resence o f alkalo ids , namely, the poppy fam i ly or Papav

eraceae, n ight shade fam i ly, Solanaceae, and the Rubiaceae.

The bas ic proper ty o f the alkaloi ds sugges ts the probabi l i ty o f their occu r ;

rence in comb inat ion with acidic compounds more o r les s character is t ic o f the

p lan ts in which they are found . I n some cases the so - cal led alkalo i d appears

to be s im i lar to glucos ide, i . e. it can be hydro lyzed . For examp le, coca in can

be hydro lyzed into ecgon in , C
9
H

1 5
N0

3
, ben zo ic ac id, CeHs

CO
z
H and methyl

alcoho l . O ther s are real glucos i des l ike digi tal in and solan in . I t i s undoubtedly
true that the latter two should not be classed w i th true alkalo ids, but with the
glucos ides , and are l ike cafl ien theobrom in in th is sen se

,
i . e. , that they are

substances that have been classed with the alkalo ids on superficial grounds, such
as bitter taste, bu t real ly have no clo se chem ical relat ion w i th them . Ce fl ein

and theobrom in are now known to be long w i th th e pur in compound s . The pur in
com pounds are bas ic, and hence thei r class ificat ion with th e alkalo ids .

Th e ac ids with wh ich th e alkalo ids ar e o f ten un i ted are somewhat common

in p lan ts , or in a few cases they ar e character is tica l ly found in comb inat ion w ith
the given alkalo id ,

e. g .
,
mecon ic acid in combinat ion with morph in in op ium ,

or acon i t ic acid un ited w i th acon i tin . O ther ac ids fo rm compounds with the

alkalo ids in the var ious p lan ts in which they ar e found . Among these aci ds
are tann ic, citr ic, mal ic and quin i c . The comb inat ion s are eas i ly broken up by
s trong bases, l ike potass ium or sod ium hydrox id, and in this way they may be
separated f rom the acids . Since the true alkalo ids are general ly so lub le in

water while alkal i sal ts o f th e acids ar e not so luble, th e alkaloids may be

separated by t reatmen t w ith potass ium or sodium hydrox id and fi lteri ng ou t th e

in so luble alkalo id . They are then fur ther pu r ified by the forma t ion o f the

so luble sal t and r e -

pr ecip i tat ing the alkaloid by an alkal i . The alkalo i d i s then
dis so lved by th e appr opr iate so lven t and crys tal l i zed . Again it i s interest ing
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to note that an alkalo id rarely exis ts alone i n a given p lan t, but i s accompan ied
by several other s . For examp le, acon i t in , as extracted f rom th e roots o f the

acon ite p lant, Acon i tum napel lus, con tains n ine alkalo i ds ; in the extract f rom

popp ies, cal led op ium,
upwards o f seventeen alkaloids have been separated and

s tudied ; in the so - cal led chinchona or P eruvian bark ext racts
,
some thir ty

three dist inct alkaloids have been i so lated ; strychn in i s accompan ied by brucin
in Strychnos ignat i i , or Saint Ignat ius bean .

CLASSIF I CAT I ON OF TH E ALKALO I DS.

Ow ing to the bas ic character o f the alkalo ids, and the fact that they always
contain n itrogen , i t was suggested that they wer e connectel w i th ammon ia in

some manner , and i f so,
that they m ight be readily broken down by dis t i l l ing

them with - po tas s ium hydroxid or caus t ic po tash . They were r egarded as de

r ived or at leas t connected with ammon ia. Hoffman, who added much to ou r

knowledge o f the am in compounds , con s idered that they were o f the ammon ia
type and were ter t iary am in s . I n attempt ing to find some react ion character is

t i c o f the am in s, Gerhardt and o ther s , heated the alkalo ids with caust ic po tash ,
but were unsuccess ful in obtain ing any results that showed that their bas ic
character was due to th is structural caus e, a lthough some o f them do possess

some proper t ies r esembl ing the am ins . O ther s more closely resemble the am

mon ium compounds . P roducts obtained by heat ing some o f th e alkalo ids with

potass ium hydroxid and dist i l l ing the volat i le products were found. to be th e

same as were obtained f rom the destruct ive dist i l lat ion o f bones . Later , 1 834,
a s tudy o f bone o i l by Runge led to the separation o f a pure compound which
was shown to have the formu la C

5
H

5
N, known as pyr idin . This was later shown

to be a cycl ic (hetero - cycl i c ) compound, l ike benzene, one group CH
” bei ng

subst i tu ted by n i trogen , i . e.
,
tr ivalen t n i trogen . A number o f alkalo ids have

been shown to be constructed on th is nucleus by substi tu t ing var ious hydrocarbon
groups and are known as the pyr idin alkalo ids .

Among the pyr idin alkalo ids and der ivat ives f rom them are n icot in , comm ,

atrop in, cocain. The study o f th e alkalo ids by not ing the act ion o f potass ium
hydroxid p roved to be a f ru i t ful one. I n 1 842, Gerhardt obtained a compound
f rom the destructive disti l lat ion o f qu in ine that was a new s ubstance. This was
named quino l in because o f its or ign f rom this alkaloid . It was later shown to

be structural ly compo sed o f a benzene and a pyr idin nucleus joined by two atom s

o f carbon in common ; th e fu r ther
'

complexi ty i s due to subst itut ing in this
nucleu s .

.M os t o f the alkalo ids are esters and are consequen tly qu i te readily
separated in to the two part s o f such compounds namely the acid and bas ic par ts .

A study o f th ese cons t i tuen t par ts gives the comp lete facts as to the structu re
of the or iginal compound . Th e ester s may be decomposed by acids, alkal is, and
water .

The nucleu s quino l in has been found in qu in in, cinchon in , cinchon idin,
s trych

n in
, and brucin , and hence these compounds are known as the qu ino l in alka

lo ids .

TH E I SO - QUI NOL I N GROUP .

This group o f alkalo ids have a nucleus isomer ic with qu ino l in known as the

qu inol in group . Like the qu ino l in group , i so - qu ino l in has the emp ir ical formu la,

C
9
H
7
N ; The di ff erence between this base and qu ino l in, so far as s tructural

con st itution i s concerned
,
appear s in the pos i t ion o f th e '

atom o f n i trog en . No t
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on ly i s the fundamental nucleus di ff eren t in the two classes o f alkaloids , but
groups that enter in to thes e nuclei ar e di ff eren t, thu s leading to a large number
o f poss ib le compounds . To th is group o f alkalo ids belong especial ly the alka~

loi ds o f op ium . For examp le, morphin , the
-bain

,
narcot in , narcein , papaver in ,

and codein . There are also hydrast in ,
hydras t ium and berber in .

TH E PURIN GROUP OF ALKAL O I D S.

These compounds are not proper ly included w i th the alkaloids but they
belong with the pur in compounds or xan th in bases . The nucleus (pur in ) or

atom i c f ramework, shown by F ischer to character ize the xanthin bases, such as

u r i c acid
,
the xan thin der ivatives, guan in and aden in , is f ound in caff ein , theo

brom in , theo -

phyll in , compounds that ar e yet classed with the alka lo ids. The

s tructural and mutual relat ion ship o f these to each other and to the xan th in bases
has been determ ined syn thet ical ly and hence their class ificat ion i s not a doubt
fu l quest ion . The a lkaloids are methyl xan thin s . Caff ein i s a t ri - methyl xan
th in and theo - brom in and theo -

phyl l in are d i - methyl xanth in s, the latt er being
an isomer o f theo - bromin . The alkalo id o f tea i s somet imes cal led thein al

though i ts iden t ity wi th th e caff ein o f co ff ee has been recogn i zed for a long
t ime.

There are sever a l a lkalo ids whose s tructural relat ions have not been deterx
m ined . Among these are p i locarp in , co l ch ici n, and physos tigm in . For the des

cr ipt ion o f these alkalo ids see statemen t in th i s text under the ir appropr iate
heads .

PHYS IOL OG I CAL ACTION OF ALKAL O I DS AS D E T E RM I N E D

BY TH E IR STRUCTURAL COM P OSIT I ON .

I t i s w ith in comparat ively recen t t ime that pure alkalo ids have been pre

par ed and consequen t ly that thei r phys io logical eff ects could be determ ined .

Some o f these l ike quin in were p repared in a fair ly - pu re condit ion. during
,
th e

fir s t h al f o f th e las t cen tury bu t mo s t o f them belong to a later per iod . Atten
t ion has been cal led to the fact that a s ingle alkalo i d i s rarely p roduced by the

p lan t and hence in the u sual extracts f rom the p lan t there are several alka
lo ids w ith vary ing phys iological eff ects . These con st i tutent s vary in amount
according to a var iety o f condi t ions under which the p lan t may produce them .

Acording ly the extracts o f such p lan ts will vary in th e p ropor t ion o f the alka
lo id presen t . For examp le, in c inchona bark the amoun t o f quin in may var y
f rom 2 to 1 3 percen t . The phys io logi cal e ffect o f the cinchona extracts will be
markedly di ff er en t in such extrem es o f compo s i tion , i . e. in reference to the

alkaloid quin in .

I n 1 869, Crum , B rown ,
and Frazer cal led atten t ion to the relat ion o f the

st ructure o f organ ic compounds to the ir phys io logical eff ects . They were
s tudying th e comparat ive act ion o f s trychn in and brucin and al though their
knowledge o f th e structure o f these two compound s was no t comp lete yet they
were able to trace a r elat ion in th is case. They found that the presence o f

methyl o r ethyl groups s trongly aff ected the act ive p roper t ies o f these com

pounds . For examp le, brucin i s regarded as th e dimethoxy - der iat ive o f strych
n in . The discovery that mos t alkaloids are bu i l t about three nuclei , namely

pyr idin ,
qu inol in, and i so - qu ino l in added new zes t to the s tudy o f the phys io lo

g ical eff ects of cer tain organ i c groups when subst i tu ted in organ ic compounds .

Quino l in i s a s trong an t ipyret ic and an t isept i c but pr oduces other resu l ts
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Four th g roup, alkalo ids acon i t in , at i s in , and Japacon i tin o f the acon ite
group, obtained f rom several species of Acon i tum

,
as Aconi tum Napellus , A.

heterophyllurn,
etc.

F if th g roup the mydr iat ic group o f alkalo ids . The alkalo ids o f th is group
are atrop in, obtained from Atropa, B el ladonna, and Datura ; hyoscyamin obtained
f rom Datura, Hyoscyamus , Scopol ia, carn iolica, and D ubois ia (Hyosc in pseu

dohyoscyam in being also obtained f rom these p lan ts ) ; scopo lam in f rom some

o f the same p lants as the preced ing ; so lan in which i s, however , regarded as a

n i trogen ized glucos ide, obtained f rom var ious spec ies o f So lanum ; so lan idin
w i th s tronger bas i c proper t ies than so lan in , obtained f rom p lan ts o f the same

fam i ly ; cyt is in obtained f rom Laburnum (Cyt isus Laburnum) o f th e fam i ly
Leg uminosae, found also in quite a number o f other p lants o f the same f am i ly .

S ixth g r oup, the Veratrum alkalo ids contain ing the alkalo id s j erv in , pseudo
j erv in cevadin, etc., ob tained f rom var ious spec ies o f Vera trurn as V. album, V.

vi r ide
,
etc.

Seventh g roup physos t igm in , the most impor tant alkalo id o f the group de
r ived f rom the Calabar Bean (P hysos t igma venenosum ) , and calabar in .

E igh th g roup, con tain ing p ilocarp in, obtained f rom the leaves o f jaborand i

(P i locarphus pennatif olius ) and four other alkalo ids, j abor in , p i locarp in, isop i lo

carp in, p i locarp in . Jaborand i belongs to the fam i ly Ru taceae.

N in th g roup, taxin , obtained f rom the yew tr ee (Taxus baccata) .

Tenth g roup, the curare alkalo ids which are obta ined f rom the Cu rare p lan ts

(S trychnos toxifera and S . Cas telnaei o f the fam i ly Logan iaceae. The alka lo ids
are tubo - curar in , cu r in , etc. P rotocu r in obtained f rom the latter spec ies i s a

s l ight ly tox ic sub-s tance.

E leven th g roup, colch ic in alkalo id ; th is alkalo id i s obtained f rom the seeds
and roots o f the common meadow - saff ron or Co lch icum (Co lch icum . au tumna le) .

Twelf th g roup, muscar in f rom the Amani ta M us car ia o r F ly agar ic.

GLUCOSID E S .

The glucos ides w idely d is tr ibuted in plants are compounds o f glucose and

organ ic ac ids and are cer tain ly o f great impor tance in connect ion w ith the

po isonous p r inc ip les found in p lants . They have been grouped by B lyth into
A firs t group the d ig i talis g roup, cons ist ing of digi tal in , digiton in , and d ig ito
gen in , al l found in the common fox glove (D ig i ta lis pu rpur ea ) ; (2) second
group of glucos ides act ing on the heart and con tain ing an t iar in obtainel f rom

An tiar is toxicar ia, th e upas tree ; the hel lebor in and hel lebo ret in found in H elle

borus n ig er , H . vir idis” H . f oetidus and euonym in , a res inous subs tance found
in Wahoo (E uonymus a tropurpureus ) which i s a power ful heart po ison ; the th ird
group con taining thevet in , obtained f rom Thevetia ner i ifolia ; Strophant in f rom

S trophan thus hispidus o f the Dogbane Fam i ly belong to th is group of hear t

po isons, but i t i s not a glucos ide and on ly par t ly crys tal l izable ; sci l lain f rom

squ i l l ; adon idin f rom the root o f Adon is vernalis o f the Crowfoot Fam i ly ;
oleandr in f rom the O leander ner i in also f rom the O leander , somet imes cal led the
O leander digi tal in and the po ison o f the Madagascar O rdea l p lant (Tang h in ia
venenifer

'

a) . The four th g roup con tains the digi tal in - l ike apocyn in f rom the

common Dogbane, and other Apocynum s ; eryth roph lein, conval lamar in , a gluco
s ide f rom the Li ly - o f - the - val ley ; coron i l l in f rom Cor oni lla and chei ran th in f rom

Cheran thus . These behave l ike the D igi tal ins .
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GLUCO - ALKALO ID S.

The gluco - alkalo ids r epr esen t a class o f compounds intermediate in con

nect ion between the alkalo ids and glucos i des . The ach i l lein found in Yar row

(Ach i l lea mi l lefolium ) and so lan in in var ious species o f Solanum shou ld be
m en tioned . Th e latter substance has, however , been refer red to in connect ion
with the alkalo ids .

SAP ON INS.

The Sapon in s have been treated f u l ly in another connect ion . They are

po isonous and when dissolved in water form solut ions which f ro th. Of these
men t ion may be made o f sapon in and senegin .

OTH E R VE G E TABL E P O ISONS.

A thi rd div is ion o f poisonous substances includes those which cannot be

readi ly clas s ified and under th is head i s san ton in , a lactone found in the heads o f

Ar tem is ia sp. A second divis ion o f thi s gr oup i s m ezereon obtained f rom

Daphne M ezer eum . A th i rd group i s ergot o f rye, con tain ing ecbol in , secal in
toxin , and other substances ref er red to at length in another connect ion .

P ICROTOX IN , CICUTOX IN AND TOX INS .

P icrotoxin i s the act ive p r incip le o f the Indian Ber ry (Coccu lus indicus or

M en isper rnum coccu lus ) , which contains the act ive p r incip le p i crotoxin in , p ier o
t in and men ispermi n .

Tutin , a non - n i trogenou s glucos ide, i s obtained “

f rom Cor iar ia sar iu en

tom and other species . Ano ther poison belonging to the p icrotoxin class
has been iso lated f rom th e Japanese I l licium an isa tu rn , a member o f the

Magnol ia Fam i ly . Th e p lan t i s sometimes cal led th e Japanese Star An ise. To

this group may also be added cicu toxin obtained f rom the Cowbane, th e o i l o f

savin obta ined f rom th e common savin (Jun iper us sabina) ; croton o i l ex

p ressed f rom the seed of Cr oton tig l iuni ; the toxalbum ins o f castor o i l seed and

o f Abrus ; ict rogen f rom var iou s species o f lup ines (Lupinus lu teus , L . h i r s u tus
,

etc ) ; th e toxic substances in th e .cotton seeds ; toxic substances in var ious
Species o f Lathyru s ; the toxic subs tances in Arum ; in the black bryony (Tamus

communis ) ; th e toxabum in o f the black locu st ; and the po isonous substances
o f the male shield fern .

AN IMAL AND PLANT TOX INS .

Another group o f po isonou s substances i s included under the head o f

p tomaines and animal tox in s . Th e word p toma ine i s u sed in a

'

rather indefi

n i te way , and i s open to obj ect ion , but th e class ificat ion gi ven by B lyth as an imal
toxin i s also obj ect ionable. Many o f these toxins are the p roducts o f bacter ia,

some o f these po isons ar e, however , th e products o f h igher p lan ts , (as tox in o f

th e black locus t, Abrus ) , etc. Th e groups gi ven by B lyth ar e the Am ines , under
which head we have methylam in , found in the cu l tu r es o f th e Comma baci llus ,
and the tr imethylam in , non - toxic, f ound in a var iety o f putrefying sub-stances .

AM INS .

The Amins are bas i c and or iginate f rom ammon ia ; they include the dia

i n in s , belonging to the am in ser ies , which ar e formed in pu trefact ive sub

stances . Of these we have neur idin in pu tr efying substances ; cadaver in , found
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in cu l tures o f Sp ir i l lum and pu tr id an ima l matter ; mydale in ,
guan idin . The

cho l in gr oup includes neu r i din , be tain , and mu scar in . The muscar in has been
r ef er r ed to elsewhere. The neu r in i s in tensely po i sonou s , and at rop in i s an

an t idote to n eu r in . Tetan in p roduces tetanus . Tetanotoxin f rom tetanus p ro
duces tr emor par aly s is and vio len t convuls ions . M ydatoxin con tained in putr id
hor se flesh i s po i sonous in large doses , cau s ing lachrymat ion , diar rhoea, and

convu ls ion s . Tyroto-xicon , iso lated by Vaughan f rom m i lk, i s tox ic. Th e suso
toxin i solated f rom hog cholera i s said to be quite toxic.

ORGANI C ACI DS.

The last group o f p o isonous substances includes th e organ ic acids , the most
impor tan t o f which i s oxal i c aci d. Th is i s widely d is tr ibu ted bo th in the f ree

state and in comb inat ion with l ime soda and po tash in the vegetable kingdom .

I t occur s in some species o f th e geran ium , sp inach , P hytolacca decandra, p ie

p lan t, Rumex Acetosa and in A tr opa B el ladonna ,
in connect ion w i th potash . I n

Rus s ian This tle and Sa li corn ia i t occu r s in comb inat ion w i th sodium . I n clover ,
app le twigs , begon ia, and many other p lan ts i t occu r s in the form o f so - cal led
compound aggregate crys tals, o r rosettes o f calc ium oxalate, in the on ion and some

other p lan ts o f s imp le crys tals . I n aro ids and V i rgin ia Creeper i t appears in

the fo rm o f needle shaped crystal s , known as raphides , which ar e fo rmed du r ing
th e m etabo l ism o f the p lan t, the oxal ic acid being set f ree and un i ti ng with the
l ime in the p lan t to form calc ium oxalate .

Oxal ic acid i s common ly u sed by dyer s and cal ico -

pr in ter s and also by cur

r ier s and harnes s maker s for c lean ing leather , to remove i ron s tains
,
to bleach

s traw, etc.

Several cases o f po ison ing have been attr ibuted to the use o f p lan ts ( l ike
the sheep sor rel, oxal is, that con tain large amoun ts of oxalates .

Qu i te a number o f cases o f po ison ing f rom th i s ac id are repo r ted, espec ial ly
in E urope. The smal lest dose o f oxal ic ac id known to have des troyed l i f e, ac
cor ding to D r . Taylor , is 60 grains . Oxali c ac id acts upon th e central nervous
sys tem . There i s temporary loss o f voice, burn ing in the throat, burn ing in the

stomach , vom i t ing, espec ial ly bloody matter , pulse weak, local ly i t acts on the

mucous t issues .


