
Onderstepoort J our·nal oj Tl et erinary Science and Animal 
Industry , Volwne 10, Number 2, Azn·il, 1938. 

Printed in the ·u nion of Sout h Africa by the 
_Government Printer , Pretoria . 

'The Detection of Strychnine 1n Carcasses 
and Corpses. 

By DOU-\¥ G. STEYN, Section of Pharruacology and 'l'oxicology, 
Onderstepoort. 

[ Co 11 tinuecl from Under:;te11001·t J ou1'. r et . Sc . and An·i111 . l nclust ., 
Vol. 5, No . 1, 1935, pp. 139-174. J 

I N a previous paper (S teyn , 1935) th e tests employed in the detection 
of strychnin e, the length of the period after den th <luring which 
strychnine is detectable in corpses a11Cl ca rcasses, nnd r ecommenda
tions as to the most reliable method of diag nosing strychnine 
poisonin g wer e full y discussed. 'l'his discussion \Va8 based on experi
mentfi conducted by the a ut hor upon twenty-four dogs killed " -ith 
strychnine and five control dogs "-hich were shot and buried on 7th 
September, 1933 . The rem a in s of these twenty-nine dogs were again 
exlrn1ueil on th e l st and 2 ncl November , 1937, th at is , approximately 
fo ur years a nd two mon ths after they were killed and buried. The 
bones \Y e re foun rl to be dry, devoid of fa t , bro,1·11 in colour , and most 
of them were britt le. 'l'he method of extra ctin g the bones was the 
same as that employed with the organs collected on previou s 
exhumations (Steyn, 1935), nam ely the Stn s-Otto process. The 
acidifie<l extracts of the bon es varie<l from ligh t yellow to dark 
reddish brm-..-n in colorn" No emulsions formed during- the process 
of sha kin g out 1Yith chloroform . As recommended h.v t he author in 
his previou s paper (Steyn , 1935) th e ta ste, pota ssium hi chrorn ate
s11lphuri c acid (Otto test), and hiologiral tes ts "-ere applie<l to the 
evapora te<l chloroform residues. 

The results of the tests conclu cte ll with the bones of t he twenty
four dog·s killed with strychnine ar e incorporatecl in th e following 
ta.hle ('l'a hle I ) : -

411 



l>ETECTIOK OF ST HY CHC'l:'\I·: IS CARC\S SES AKD COT!PSE!' . 

'fABLE I. 

Carcasses n.f /) o.r;s Kill ed with S trychnin e on 1th Sevternber, 1939. 

Weight of 
drv bones 

J>og No . e:-Zhumed 
and 

extracted. 

Tests for Strychnine. 

1247 150 gm . Otto's test-yellowish-g reen di scolouration " -hich cha nged to hown 
Taste- tasteless . 
Inj ect ed mouse developed s light transient apathy a nd paresis . 

- -------
1253 260 gm. Otto's test- slight violet d iscolourati on as in strvchnine. 

Taste- tasteless . · 
Inj ected mouse developed n o symptoms of poisoning . 

------ - ---- - - ---·---·---- - - - - ----------------- -
1309 :WO gm . Otto' s t est - yellowish-green discolourat ion. 

I 
Taste- sli ghtly bitter. not persist ent . 

1:310 150 gm. I 

I 

Inj ect ed mou se developed no symptoms of poisoning. 

Otto's t est- yellowish-green di scolou ration which changed t o dark 
brown. 

Tast e- tasteless . 
Injected mouse deYelopecl transient symptoms of paresis in hind-

quarters . 
- ----- - - ----

400 gm . I Ot to's test- s light . but defi111te , violet colou r as m strychnme. l:H I 
Taste- slight transient bitter taste . 

I 
Inj ect ed mouse developed symptoms of paresis "ithin 20 minutes 

I 
after inj ection and was paralysed within a furth er 30 minutes . 

1 
Death occurred l ! hours after inj ection. 

--- - - -~---------- - ----------------- - ----- - -
l :H2 400 gm. Otto's test- slight indefinite violet co lour whi ch cha nged to reddish-

brown. 
Tast e- not bitter . 
Inject ed mouse dm-eloped no sy mptoms of poisoning . 

--13 Ul 1- 220~~1 Otto's t est - light green colour react ion " ·hich changed t o light 
brown. 

Taste- tasteless. 

I I 
Injected mouse deYeloped dyspnoea, paresis and progressive para

lysis within 3 minutes afte r inj ection. Died within l hour after 
injection . 

- l::ll4---j--- 400 gm.--- 0~;;-;:~~~~-=-d~k-g~en -;;;0-:-1-.. --- ------------

I :n 7 I 400 gm. 

I 
--13i8[4oo g~ 

I 

Tast e- s light ly bitter taste. 
Inj ect ed mouse developed clonic spasms of t he musc les of the fore

qua rters whi ch was followed by paresis and complete para lysiR. 
Death within 50 rninut eR . 

Otto 's test - slight transient violet di scolouration as in strychnine. 
Taste- faint , but defini tely bitte r'. 
Injected mouse deYelopecl dyspnoca a nd progressive paralysis 

\\'ithin 2 minutes after inject ion. Complete paralysis set in 5 
minu tes after injection. Died within 45 minu tes . 

Otto's test- light green discolouration which changed to dark brown 
Taste- fa in t bitter taste. 
Jnj ectcd mouse dernloped pares is and general paral~' s i s within 10 

minutes afte r injection. D eath occurred 11·ithin 65 minutes after 
inj ec tion. 
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Weight of 
dry bones 

Dog No. exhumed 
and 

extracted. 

13l9 550 gm . 

1320 400 gm. 

1321 350 gm. 

1322 550 gm. 

1323 600 gm. 

1324 400 gm. 

D. C. STEYN . 

TABLE I (cont inued ). 

Tests fo r Strychn ine. 

Otto's test-light green colour. 
Taste- very slight bi tter taste which persists for a while. 
Injected mouse developed symptoms of general paralysis, and died 

wit hin l hour. 

Otto's test-light green discolouration . 
Taste- bitter taste. 
Injected mouse developed transient symptoms of paresis in the 

hindquarters. 

Otto's test- dark green discolouration which changed to brown. 
Taste-faint bitt er taste. 
Inj ected mouse reacted as in No. 1320. 

Otto's test- dark green discolouration which chan ged to brown . 
Taste-tast~less. · 
Inject ed mouse reacted as in No. 1320. 

Otto 's test-dark-green colour. 
Taste-slight bitter taste. 
Injected mouse developed no symptoms of poisoning . 

Otto's t est-brick-red colour reaction which changed to light green. 
Taste-intense, persistent bitter taste. 
Injected mouse remained normal for a bout 3 minutes ; subse

quently it showed pronounced hypersensitivity with symptoms 
somewhat resembling those of strychnine. 

---- - ------!-----------------------------------
13:,!5 700 gm. Otto's test-persistent yellow colour. 

Taste-bitter taste which persists for a bout 1 minute. 
N.B.- Extrncted with amyl alcohol by mistake. Injected mouse 

developed symptoms of paresis within 10 minutes and then 
continuous, quick clonic strychninelike spasms of t he whole body . 
It, died wi t hin I t hours after injection. 

- ---1- --- --1---------------------------- - - --
1328 320 gm . Otto's test-dark-red colour which changed to dark- brown. 

Taste-slight bitter taste . 
Injected mouse developed no symptoms of poisoning. - ·- - - __________ , ______________________________ _ 

1329 410 gm. 

1330 550 gm. 

Otto's test-yellow colour reaction. 
Taste- in tense persist ent bitter taste . 
Injected mouse developed dyspnoea and progressive paralysis 

within 2 minutes after injection and died 20 minutes a.fter 
injection. 

Otto's test-dark green discolouration . 
Taste-tasteless. 
Injected mouse became hypersens.it ive and developed transient 

paresis of t he hindquarters wit hin 10 minutes after inj ection. ------ _ _______ , ______________________________ _____ _ 
1331 500 gm. Otto's test- yellowish-green discolouration which passed into brown. 

Taste-intense persistent bitter taste. 
Injected mouse developed slight paresis a nd recovered 3 hours 

after injection. 
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DF.TECTTOl'I OF STHYC'HKI NE IX C UtC \ SS E S AND ! 'OHPSES. 

Dog No. 

1332 

Weig ht of 
d rv bon<'s 

'l' .\HLE I (<·0 11 f i11111erl ) . 

e..:h umcd TPsts for Strychnine. 
and 

extracted. 

550 gm. Otto 's test - dark green d iscolouration. 
1 

Taste- taste less . 

500 gm . I 

Injected mouse beca me apathetic a nd developed t ransient parnsis 
of t he hindq ua rte rs. 

Otto's test - ye llowish-green disco louration whieh cha nged to 
brown. 

Tast e- not bitte r. 
lnjected mouse developed progressive paresis and pa ra lysis within 

3 minutes and died after l hour . 

1334 400 gm. Otto's test - light green di scolourat ion whi ch cha nged to brown. 
Taste- tast eless . 
Injected mouse developed no symptoms of poisoning. 

Frnm the aboYe table it is evident· that no ':trvdrnine is detectable 
iu t he remain ,; of an y of t he tweuty-four clogs killed with ~trychnin e 
and exhumed four year,; and brn months after buri a l. I n four ca::;es 
(dogs 1253, l:lll , l al 7 :t!ld VH 2) the chlorofo n11 residu e showed a 
8ligh t vio let discolouration " -ith the potassium biduo111ate-sulphuric 
acid test. This colour readion ,,-a,,, however, most probably not due to 
the prese nce of strychnine, as i11 each case t he biological t est was 
negative fo r strychnine. vVith th e exception of six mice (1253 , 
1309 , 1312, 1323, 13.28 and 133-:1: ) a ll of them developed symptom s of 
pares is and general paralysi s, which is probably du e to t he presenf'e 
of ptomain es in t he injedecl solution s. In a nurn ber of cases the 
chloroform residu e contai ned a fair amount of an amorp hous whi te 
powd er ( ptomaines~) . 'rJrn author has again <·ordinne<l the re:; ult-s 
of previou s exp erim ents in regard to t he relative sensitivi ty of the 
potass ium bif'hrorna te -sulphuric acid test and the biological test, 
in tha t he wa s able to detect as li tt le as 0·004 rnp:. of strychnin e* by 
mean,; of intrnperi ton <' al i11j edio11 ,; into " -hi te mif' e . 'rhe l'hlornform 
resi<l lles were taken up i11 l ·O c .c. o1 phys iologil'al s; tlim· solu tion 
,; lig: liil .v aci1lified wit h h yrlrochloric acid a nd inj ecte rl intra peri
to neall,,- in to 14 <lay olcl white mice weig·hinp: r> to fi gm. With the 
pota,.,;iurn hif'hroma te-sulp hHri1· a c: id tes t no ,-iolet colour was detec t
able \\' i !h quantities of str.vchnine sma ller t ha n 0 -007 to O· Ol rnp:. 
It i s therefore Hident t hat t he hiologica l tt>st, in " ·hi ch 14 clay olcl 
white mice art> ernplo,vNl is app roximately hvi ce as sens itive as th e 
chemi ca l tes t (Otto ' s test ). 

*In t he prev io us papct' (St<'yn, 1935) page .172, par1tgraph (2) "stt'ychnine sulphate" 
should re1td "strychnine." 
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D. G. STEYN. 

Control lJogs. 

'l'he results of experiments conducted upon the five control dogs 
are quoted in the following table : -

'l'Am,E II . 

Cai'casses of Control Do.r;s S hot on 1th S eptemlie1', 1933. 

Weight of 
dry bones 

Dog No . exhumed 

1251 

1315 

1316 

1326 

1327 

and 
ext.ract ed. 

300 gm. 

500 gm. 

500 gm. 

600 gm. 

410 gm. 

Effects of extracts of the bones injected 
intraperitoneally into 14 day old 
white mice (5- 6 gm. in weight). 

Otto's test- dark green discolouration. 
Taste-pronounced transient bitter taste . 
Injected mouse developed no symptoms of poisoning. 

Otto's test-yellowish-green discolouration . 
Taste- slightly bitter . 
Injected mouse developed general paresis wit hin 5 minutes after 

injection a nd was paralysed within a further 5 minutes. When 
prostrate the mouse sudd enly developed repeated attacks 0 

clonic spasms of the whole body musculature. This lasted unti 
death which occurred 3! hours after injection. 

Otto 's test-greenish discolouration , which passed into brown. 
Taste-tasteless. 
Inject ed mouse developed slight transient apathy and paresis. 

Otto's test- dark -green discolouration. 
Taste-fai rly pronounced bitter taste. 
Injected mouse developed slight paresis of a ll the muscles an d 

reco\-ered within t hour 

Otto 's test- slight violet discolouration which changed to ligh 
brick -red. 

Taste- not bitter. 
Injected mouse became paretic 3 minutes after injection, bu t 

recovered after I t hours. 

It is of great interest and extreme importance to note that the 
evaporated chloroform residue prepared from the bones of dog 1327 
yielded a colour reaction with potassium bichromate and sulphuric 
acid which bore a marked resemblance to that seen in positive tests 
for strychnine. 'l'he result of the more sensitive biological test, 
however, excluded the possibi lity of strychnine being present. The 
slight positive colour test for strychnine was therefore probably due 
to the presence of ptomaine(s). 

Also in the case of the control dogs the symptoms of paresis and 
paralysis, indu ced in the injected mice by the evaporate<l chloroform 
residues were probably due to the presence of ptomain.es . 

Discussion and Conclusions. 

In the course of experiments conducted upon twenty-four dogs 
killed with strychnine and upon five control clogs, and of analysis 
of specimens of animal organs submitted in cases of suspected 
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DETECTIO:'\ 01: STl!YC'l-1:'\ll'iE l~ L llt f'..IS SJ-: S M >JJ C tlHP SES . 

stryelrnine poi soning th e author had oci;aii ion to a11<ily,;e humheds 
of sp ecim ens for t he pre:;e n!' e of s tryr· huin e. l "1·ou1 the r es ult ;; of 
th ese i n1·est igation s th t> follm1·iug r·ondusion s can he tlra,Yu : -

(l ) Serious mista k <>~ i u the detedion of strychnin e r a 11 lw rna1le 
if on ly colour tests are appliNl to the m ater ial to he te;;te rl. lt is 
ab:iolu te l.r essential that tine!' rlifterent t·ests, 1iamely tlw taste t es t , 
a colour t est (pota ssiu111 biduorna1e-sulphuric a <.: id t es t) and the 
biological test be ap]Jli ecl. Tlw bioloi.6cal test <it t h e :;arn e tirn e 
a llows of a fairly a<'curate <1uautitatiYe tl etPrmiuaiiuu of s try('.hniHe. 
It ha s repPaterlly been exp eri e nr·e il hy t h e aut·hor that extracts of 
animal organs s ubmi tted for an a lysis haYe y ielded a fairly di sti nct 
positiw Otto test for s tr:-Thniu P, 11·hil s t it \\"<IS rlefi11it·ely proved h.,. 
means of biolog il' a l te :; t s upon 11·hit t' n1i ce anc1 by the Lish" test 1 ha t 110 
stryc hnin e ""'s present in t he t":~drads. F 1-.0 111 Tahl e:; I a n1l l r i t is 
eYitlen t th at extracts preparer] fro111 t lw \ione of four rlog·s ( l '.!;°'d, 1:{11. 
1;n 7 an1l l>H2) killed 11·ith stn·..!111ine allll from t he hones of mie 
rn1itrnl rlog (1027) yiPlllerl colm;r r eactions 1\'ith thP Ott.o t es t \Yhich 
coulrl eas ily be 111i Rh1ke n for t-110,;e of ;;!Tyc hnin e . 011r IJllP 1111rl 0 11ly 
N1fPy 1u1rrl is tl1 e l1ioloyic111l t es t . 'fh e a uthor th e refo re canno t hu t 
ap: reP 11·ith Garlarner (1924) anrl ·wre cl e (HJ:n) \1·ho state that the 
colonr· tests for str_vchni n P, wJ1 e n onl y s 111 a ll quantiti es of niat<>rial arP 
available , ca11not he exdu s iYel,\· reli erl upon but· shoul1l lie r·o11firme1l 
by the biologica l test. Yau Halli e anrl Byl sllla (Hl00) reft•1· to 
repeated state rn ents made in the li terature tl11it pto111ni11 es 111 rl p .~ u 111-
7w.~'ing t 11r1·r1sses rind r·or11 se.< 11wy yi e ld r·ll'l1J11r re11cfi1J11s, es1w1·ioll .11 
w ith the Otto f est. 1c/1 i 1" l1 rer.1; d1Jscly resf'm 7J7e tho se seen in 
st7'ych11 i 11 e . Va n Hallie a nd B y lsma furt·her state that no ptoniaim•:; 
are kno1n1 whi rh yield ho th a posi tiYe che rnical a nd liiolo.!.6\.' al test. 
Extensive ex perien ce gain ed by the author i n t h e course of the la st 
twelve years definit eJ,,- confin11s th e a hoYe statem e nt·;; 111 a de hy Yariou,.: 
authors. 

In order to r:onduct bo th the U tto 1.est (potass ium hir·hromat e
sulphuri c aci rl test) anrl the biologica l test, u sing 14 cl ay old white 
mi ce, it is possible to 1le ted quantiti i>R of strychni11 e as small a:; 
0·011 mg. 

In the extrartion of str ychnine from hum a n a nrl a nim a l orga n s , 
Ste 11·art, Ch aiterji arnl Smith (19>{7) recou1m e1Hl that the protein- a nd 
fat -containing m ateria l be precipitated by g-rin11inp: the mat erial to he 
t ested with an eq u a l volume of a 10 per ce ut . trichlorncetir: acirl 
;:;olution. The filtrat e is the11 ;:;h ake n \Yi t h kaolin ,,·hi ch ahsorli s the 
otrychnine. It ha s, how i> Yer, as yet to he establi shed wheth er it 
minld b e possible to isolate quantities of stryr:hni11 e as small as can 
b e r1011e wi th t h e Stas-Otto process carefull~' exec uted . There is a 
possibility of a ce rtai n amount of tlw str yl'hnin e present in t he 
specimen being· remoYerl with the protein s a n<l fa t·s c111riu g· the pro
cess of precipitation hy mean s of trirhloraceti c acic1 a nd t hi s would 
rertai nlv he und eR irable in cases \\"h ere onh minimal anwu11tf' of 
strychnin e are present in the spec im en s t o h.e a n a lyse1l. 

vVrec1e (1937) stat es t h at h e fo und hi s m ethorl of de termi11ing
a nd weighing ;:;trychnine as the auroch lorate more satisfactory than 
the Rta8-0tto process . H e " ·as nhle to c1 eterrnirw quantities of 
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I! . (;. STEYN . 

:>tryehniue as small as 0 · l mg. From facts stated above it is evident 
that the method suggested by the author, namely, the Otto colour 
test and the biological test, a llows of the dete rmination of much 
smaller quantities of strychnine (± 0 ·011 mg .) . In the co urse of 
routine analysis of specimens of animal organs submitted for th e 
::itrychuine test the en tire specim ens were frequ entl y found to con
ta in less than 0 · l mg. of strychnin e. 

(2) It appears that the view that strychnine is still detectable 
in careasses and corpses for periorls up to twelve years and lon ger, 
a fter death, is fallacious. In twenty-four dogs killed with approxi
mately 5 m.l.cl. of strychnine sulphate it was impossible to detect 
strychnine in any one of them four years and two mouths after 
death a nrl burial. No strychni ne was detectable in some of these 
carcasses within eighteen weeks after death , and in four out of eight 
carcasses exhumed eleven months after death it was impossible to 
detect strychnine. 

It therefore appears that strychnine, like so many other organic 
poisons, disappears from carcasses and corpses in clu e course of time, 
a lthough i t appears to resist destruction to a fa ir extent during the 
processes of decomposition. 

Su11nrARY. 

1. A description is give11 of the results of experiments eonducted 
upon twenty-nine dogs in order to ascertain (a) for what period after 
death strychnine is still detectable in carcasses and eo rpses, a nd 
(b) what tests are essential in the 1esting of materials for the presence 
of strychnine. 

2. It has been definitely esta blished that it is absol1ttely essen-
11:ai to avply the taste test, coloi1r test r Otto ' s test) a 11d biolo9 ical 
t est to maten:als (pu1'ijied extracts ) to li e tested f or th e presence of 
stry ch11i11 e, especially when only m1:11.im.al qiiantities of strychll'ine 
are rnesent 'in such material.~. 'l'bi ::; statemen t is made "·i tb specia l 
reference to the detection of strychnine in ca rcasses and co rpses, as 
i t ha.s been establi shed that there is a possibility of deco rnposi tion 
products (ptomaines) being present which yield colour reac tion s 
si milar to those seen with strychnine. 

It is obvious that in fo rensic medicine it is of the utmost i:m.
zwrtance to bring absolnte p1'oof of the presence or absence of 
strychnine in carcasses and corpses, hence t he necessity jo1' ap]Jlyin.q 
nll three the above-mentioned tests . 

8. Strychnine, like so many other organic poisons, disappears 
from carcasses a.nd corpses in the course of time . 'l'h e view so 
generally held that strychnine is still detectable in carcasses and 
corpses for periods up to twelve years, or longer, after death appea-rs 
to be fallacious. 
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