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JI8TECTIOS OF STJtH'llSl.\E '1:\ C.ll(('.\" SES .1.\JJ COTil'"ES. 

'J'hi .~ inn'slig-<il ion , the J> reJiniLJI<II ._I- results of ,,-ltit'!J Hl'l" re<·ortled 
ill tltifl art iclt'. \\·as p1'0111ptPd by iitP h1rt t\ta( a t!ifi'PI'PJI ('e or opinion 
exist~ among- those <·OJJt'('J'll!'d "·itlt fort'nsi<· lJIPdif'illP ns to " ·!JetiH-'1' 111· 
11ot, l ite biologif'al (p~( .is es .~PJJii<tl i 11 tlw <lel<>dion of siT_I·<·Itnint' i11 
corpse~:; and <·ai'('<I~ .~L'S. ~0111<' lllninLtin l li<tt th e 1a .~h-· and l'ht>lllil'al 
(colour) (p,;[.,; \ ' 11-' lll suthl'ient PYidPllt'f' ns to t ill' p l t>,.; t' JJ C<' of .~ 1 r.l·<· liJJilll' 
in exil'aCIR lHt·'j)ii i'Ptl hom ('Ol'j) .'ie.~ <tlld. C<ll'l'iiSSe.'i. \Th i]~j- ot!JP I'~ ;n·e or 
opinio 11 ili<tt it is e-;se nti ;d til;!( the• n·sults of ihP I'IWIJJi<·al t' X<I IJJill;l 
t.ion h e l'OJJTII'JJIP<l h- hiolog-i('al t(•st .~. 

II. TESTS EMPLOY ED IN THE DETECTION OF 
STRYCH NINE . 

• \ . '1' .\ .'-TI·: . 

~tn· < ·li11i1"' lws a11 inte11~eh hii lt•r tas!P. \\lti< h i~ still .!t'IPI'i able 
in Y<'n.' dilntP solutionc-;. I n tl1f' lilt•raiun· 11ieu-' is a _,tJ·iking Lli~
('repal;r~- in (!J p 1lilutions of sh~·rhnin e i11 "·!Jic ·l1 t h is h iiif'l' b.-d E' j,; 
dt•!er-lable: (u) ('lm•tbl (lSii(i) sL 1te .~ th;ll it .L <·.<·. 11f a I ::2,-10.00(1 
,.;o luiion of .-dn clmin e i11 di .~lill(•il ll'<li er lw pL1rPd o11 the tong-ue i t 
,-.;t illlw ,; <I hitter h1,.:IP. lln f11rth<' l <lilution the hittt·J· t;,._te disajl]lt'<ti',.C . 
So lllt' inn•stig;ilms stat<· t!J<il <I solution or l : tiiJO.IHJU is still hitter. 
Cloetta lHI\\·p,·e r disap:r<'es; (/1) <ll'<'o1·ding t11 (~;Jd anll'l' (1!):2--1-1 tht· 
hitl<•r t<t~lt' of sln·l'iminP is ~t i l l detPI'inhi P i11 dilution .~ of 1 :-1-0 .000-
(jj,OilO: (r· ) . \ uiP;lri,•th ( UJ:!S) un<l 1;111 l lal!it' antl Jhi .-;JJia ( I!J:2S I 
,..;(n tr that I li e hitll'l' !.a;-;lt• or :;ir,\Till1illl' is sf il l tlelt •<·(;Jidt' in <ll'<( lll'OII -
so lution s of 1 :liiO.OOO: (d J Olnist er (J!):l l ) Jt'rPni ng- to .-;tr_lt· hn illl' 
wri te:-; .. I gT<Iill ,,· ill illlj)<l l' i 1o ;I g ;lllon or ll a l t• J' ( I in j(I,I)(J() ) <I 
lJl'J'C'PpliLk hittt•rness .. . and (e) ;J er-o n liJlg· to Kl Pi ll (l!):l:l l <t dPiutioll 
of l :700,00() sf ill !J;t.~ a l>ii tm· tast e . 

Th e ;JllOYP t!i .snepnlll·LPs ar<' t!u P prol:ahl_,-. fir .~(!_, - to <I tliffPI'l' III 'P 
in !h<' su.-wepi ihilit.~- of th e l;t.-1<· nen·es of tlw tlifr('JPlll indi,·i duals. 
n nd ,;peoJHlh· . to tlH· fal'i th;J t tliP <lil'l't>ren1 iwliYidnrds tool; d ifft·ren i 
quantities 1;£ I li e solu tion;-; to he iaste<l into thPi ,. lllouih,.:. I I i~ 
ohv-ions tlwl a l>i tler tnste 111<1~- n ot lw pPri·eptihle " ·hen a drop of :1 
, -.. r~· dilut e so lution of sh-:'-·•·lmilll' is pbt·t' tl on 1ht' longut' . whilst 
when I or '2 <·.e. of 1hP .'ialtle so lution i~ tnken it \\· ill lH· hitlt'J'. 
\Vh e11 PC\prrs.-;ing· <1 ,-ie\1· ;J,; to llit> pt'I'('Pplihilit\- of <1 hith-•r ta .~ t,, ol 
str_,·chnin e in <·Pl'iai11 dilut io11s hoth ille dilut ion ;~nd tliP 'J ll< tii1Jty 
or i liP sol utio n t;JstP(l sbon lrl lH' llll'lll ioJJ ed. 1 I ·i .~ oln·iou:; I 11:11 
tliflPI 'I'JJ i dihliion;; of sln·('l lllillt ' ,..;llil ultl JJ <d ht• LJ . ..; ted illllllt-' di:lirll 
afiPl' p;Jf·h ot·h pr as ilw t,"lsi<'-ll t'l'\' t•,-. ln•< ·OlJ it' p;-.; ] J;llJ.~tJ • cl \'t'n· .soo11 :111~1 
hPJJf'<' nr<' Ull[lhl P io J'PI'ord t he hillt•r taste• of ;I "'lution. ('\' l ' ll if it 
i,; more hi1-te1· thau t hr 01 11' tnst()d pl·e ,·ionsl.\'. .\11 hotn m· m o1·r 
sliot,ld lH' ••llmi'C'il In elapsP lwill'l'PJJ I li P tP~i:=:. 

Th e auth or '1\'fiS nn;1hle to dcte('t a l>iiter ta . ..;IP in <lilutioJIS of 
sl ryr l1nin c he~-m)(l l i11 :200,000 in distille(l 'Yater. A stancLml 
CJnnntil~- of l t'.t·. of e;Jt ·h tli lniion \I';Js pla re <l on tl1e lon g ll l' . ' l' lw 
:-JUthor fai lrrl to dPIPd a bittPr ta ste wlwn onh a (h op of 1 :200 ,000 
~ lr.vdllli'te \\·as plnr·N1 on thP 1-on~·ne. 
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JJ. G . ~TEY:'\. 

B. ( 'nE.\II<" .I L '1' 1-:~T~ . 

( Jnly u·ell l""·iji erl e.rtrads ,;hould ht' u st>el for c- h e lllical n•adion ~ 
(prOL·ipibd ion and colour test;;) n:-; iJl lpuri (iP.-; JU H\" in te rf<·re 11·iih tlw 
1·Pad ions. 

(a) l 'rrcip itntinu 'f' es / s 

Lt Y··as <1 <-ei d Pd to a~c e riaiu thP ,.; pn.-; itiYitl· of <·er (nin c-eJJillll Oll l\· 
u sed ;dka loi d:ll r<'ag-P rlis for st r_'l·d1nine . T h e• ili l u tion s ,,·p re pn•pa rc;l 
hy di .-;,;oh in g :-;t r.\·chnin e sulpha tP in cli,; till ed ,,.tlt<'r ,;lig ht ly :u· id ifi<'d 
11·it.h sulphuric· ;wid. The ]u·er ipdati n g- ngen ts fo r ;\lkaloids mf'n
iionl'cl in th e> Ldd r g-in·n lwl o,,· ,,·pr e p n·p nn •d a cc-o rdi ng- to v rpsnip
tio ns g-in rr h · Fult on ( UJ:l:! } : -

I : 
1.000. 

· · Platinum ('hlori<k · •.. I ' 
Pota~~ium ehromah• ... 
Pota:---.:iurn <·Yanid f". 
l'hospltotung,;t i<· a~ id . 
Phosphomolybdic a<·id. 
\\"a~n<' r·s reagent ~-o. I .. 
·· Gold Chloride ·· . 
\ l aver's rcag{'ll f:.. 
.\le;·<·u ri(' sodiunt nit ritC' ... 
l)ieri (' acid ... 

1-

T .I I \LI·: I . 

1 : 
2.0011. 

I : 1 : J : 1 : J : 1 : 
+.ooo. s.ooo. 1 fi.ooo. zo,oo< r . l :~o.ooo. l :;o,ooo 

i 

+ ,- \ 'en· 'twng l_,. p osit i ,·e (lu·;n·_,. pr<'ci pita I<'). 
+ 4 Ntro ng ly po,;itiYP. 

Po:-;itive. 
Fa intly po,iti,·c . 
\' l'gnti ,·c ( no prer·ipitate} . 

The ;1hoYe il',.;b ll'l' re lll< l<le h1· pL11· i11 g- on e <Imp o f i lr e dill<•n•nt 
dilutions of ::d.r\·<·hnill<' s1ilph ;d <-' o1r a ,, · ;d c h -g- l a .~,; ;lrHlih<' ll ;1dd ing- ;I 
chop of t il<' pn·ci p iLdi ng <lg<· ld. l·'ronr i h<' ;d JOH' i;1 hlr• il i,; e·1· id<·nl 
t hat \Vag·n<·r·,; n·;1ge·nl ~o . l ,;( ill gi1· <· .~ ;1 lli< I ('I'<J.~r · opi<· recog· rli ,.;ahk 
lllTcipitai<' 11· ith ~trych 11 i11P in dil1rtio n ,.; o f l in :!0.1)()(). 'l' h<j a pp rosi
mntP amount of ,;( r_,·d rni ll P ,; ulph a le i11 a d ro p of a rli lu ti on o f 1 in 
:!0 ,000 is O·QO:n Jllg nl. J11 the <·uur,;p ol ( hi ,; a l'iide (.'<'l' l:iu logit;d 
(es(,;\ it IYi] l he ,;r•en th ;d th r: aut hor udopled th e fullow in g m <'i hocl ul· 
testi ng t he-' ··x(rac-l,; prPJHUE'Il holll c·an·a ,;,;e,;: T he pm·ifi t·d re:-;idue ur 
th e cltlorol'orlll <>xil·act <>f tlw org-ans is d i,.;.-;ohPd i u 1 ·0 c.c- . of physio
logic:ll saline, ,;lightly a cirlulated \\·d!t ,;n lphuric aci d . lf o ne dmp 
of this d i,;,;ol,·Pd ext rad " ·pre mano,;copir·a lly io .'l·ield a posii.iYr 
pre<·ipitat ion tf's t ,,-j( !J \Yag nf'l· ·..., l'Ntg·pn t ~o. 1 ih r re ,; hou ld he at 
l east 0·074 mgn1 . . --tn·d mi nr• sulph a t e c·o ntn in l'd i n the 1· !') c .c. Th ai 
is . ih e amu tlll i o f ,-;(r~·p]m i n r rontainrd i n 1 · :) r . <· . t>x il·nrt llltr ,.; l 1w 
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DETECTION OF STRYCHNINE IN CARCASSES AND CORPSES. 

approximately nine times the minimum amount of strychnine that is 
detectable by the biological test (see biological test). It is therefore 
clear that fairly large quantities of strychnine must he present in 
ortler to ren(ler these precipitation tests of any value in the identifica
tion of stryehuine . I£ a sufficient quantity of strychnine be present 
in the extract all the above precipitating agents could be used .as the
results of this test -n·ill give an indication as to the amount of 
strychnine present. Wagner's reagent No. 1 and ~fa,..·er's reagf'nt 
are the most sensitiYe. 

If large anwunts of strychnine (aboYe ;) · 0 mgm. ) are present in 
the extract!:; to be tested the method of identifying alkaloi tis by prf'
cipitation described by Fulton (1980) may be found useful in con
firming the evidence obtained by other chemical reactions and the· 
biologi ra l tf'st. 

According to Seka (Klein, 1933) strychnine, weakly acidified 
with nitric arid, is still precipitated in the following dilutions by the 
undermentioned precipitants: 1:400,000 b."· potassium bismuth 
iodide, 1:100,000 by potassium mercury iodide, 1:300,000 by sili
cotungstic acid, 1:600,000 by phosphotungstic neid in the pr esence of 
1 per cent. hydrochloric arid, 1:10,000-11,000 with hinit rothymol 
and hexanitro-diphenylamine, awl 1:9,000-10,000 with picric arid. 
Precipitates are also formed with chlorin e aud bromi11e "·ater. f8Pb , 
(Klein, 1!):):)) and Gadamer, 1924.l 

(b) Colow· Teactions /ot str.l)('hnine. 

(1) In 18:27 Orfila (Hanke, 1879) foun(l that an eYaporated 
alcoholic ex.traet of intestines to which strychnine had been added 
gave· a reel (·olour with nitric acicl. On the other hand G.adarner 
(1924) and 8eka (Klein, 1933) state that in concentrated nitric arid 
stryehnine i,; dissoh·erl -n·ith a yellow colour and brucine with a 1·ptl 
colour. 

(2) Cloetta (18oEi) states that (a) when stryc hnin e is clissolved in 
concentrated snlphuric acid a violet colour appears when strong 
oxidising agPuts (e.g. potassium bichromatE') are added; and (b) 
strychnine a11cl chromic acid form a combination, " -hich is almost 
insoluble in water. According to von Dragendor:ff (1879), however, 
stryehnine chromate is not very insoluble in water and its precipit a
t ion can he retarded or preYented by certain foreign substances in 
the solution. 

'l'he sulplnuie acid-potassium bichromate test, 'rhich was first 
proposed by Otto (Poe and Bailey, 1903) in 1846, is fur thermore
r eferre(l to by Hnnke (]879), Witthaus (1911), Heiduschka and 
Meisner (192:\ aml 1927), Gada mer (1924), Autenrieth (1928), Yan 
Itallie E'H Bylsma (1928), Glaister (1931), Relm (Klein, 1933), and 
Poe and Bailey (1903). 

If to a purified exhact, as described und.er IV (A) a few drops of 
sulphuric acid be added and a small ·crystal of potassium bichromate 
be then push eel :1 bout in it with a glass rod a deep blue colour, which 
rapidly changes into purple, crimson and red, and then slowly fades 
away, results. Yf'r;.· similar colour 1·endions are obtained, if instead 
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n. G. STEY?\. 

of potassium hidnomate (Otto's te,.;t), ihe following oxidising agents 
are used : potassium permangauate (vV enzell' s test), manganese 
peroxide, lead peroxide, potassium c h 1 orate and potassium iodide, 
potassium ferricyauide, cerium oxide (Sonnenschein's reagent) and 
ammon in lll 1·unadate (clissolYed in concentrated H 2 S0 4 (:M.andelin's 
reagent). 'l' ltese <"Olour readious are not specified for strychnine but 
are also :-;een .in all ethyl derivative of aniline and tetrahyclrochinolin, 
pro1·ided t h at the position pam to the nitrogen atom is unsuhstitutecl 
[Seka (Klein. 1933) and Gadamer, 19241. 

When sulphuric acid and manganese carbonate are ·added to 
strychnine a blue colour, \Thich changes into violet and then into 
pink, appears. 

WitthauR (Hll1, p . 1061) stateR th.at (1) the alkaloid geissospm·-
1ni11, contained in Pm·eiTa bTm'a " behaves like strychnine IYith 
sulphuric .aci <1 and potassium dichromate; " (2) hypaphoTin, au 
alkaloid obbinecl by Gresshof from the seeds and bark of 1-lypaphorus 
subumbmns, cultivated in Java as a shade-tree, and investigated by 
Plugge, is said to " cause a beautiful violet color, like that with 
strychuin " which " changes more rapidly, and soon rlisappears 
altogether 11·ith this test " and (3) " anilin also gives a blue-violet 
colour with potassium dichromate aud dilute sulphuric acid, but this 
colour does Hot change to red and yellow, but to black, while a 
peculiar odor, somewhat resembling that of bitter almonds, is given 
off, which is not ob~;ened with strychnine." 

According to Wormley (Poe and Bailey, 1933) curarine and cod 
liver oil give colour reactions with Otto's test similar to those seen in 
strychnine. He also states that a number of substances (amongst 
others morphine, quinine, sugar, brucine, and tartar emetic) will 
interfere with this test. 

Fuller (Poe and Bailey, 1933) found " that the petroleum ether 
residues from .r;elsemiU1n and yohimbe give the str~·chnine test "; 
:presumably the Otto test for strychnine . 

Poe and Bailey (1933) state that " Mameli made a study of the 
interference of certain substances employed in therapeutics on the 
Otto colour reaction . He found a number of drugs which more or 
less interferred with the test." n is unfortunate that the drugs 
concerned are not mentioned by Poe and Bailey as the :publication 
of Mameli is not obtainable in Routh Africa. 

Poe .and Baile.\- (1933) tested a large number of orgamc com 
pounds with i.he Otto reaction for strychnine and found a number 
(e.g. cryptopine, papaverine, piperine, arbutin, benzanilide, etc.), 
which yielded results similar to those seen in strychnine. They also 
found that certain organic compounds (e.g. a esculine, meta-amino
phenol, .a:wxyhenzene, beuzilic acid, beuzohydrol, beta-naphthol , 
etc.) completely covered up the Otto test for str~·clmine when 
present in equal amounts. 

143 



DETECTION OF STl~YCHKlNE lN CARCASSl·:s .IND CORPSES. 

Aeconling to de Vry and van der Burg (Cloetta, 18Gb) 
60 

~OO 
grain ( = O·OOll mgm.) strychnine is detectable by the Otto t~st. 
Cloetta (lSGG) lHn'>eYer disagrees and state::; that the sln<tllest amount 

of tltr.ychnine detectable ln.· meam; of this tf'si is -
1

- oTain .} ' 7,000 b 

( ~ 0 · 0095 mgm.). 

Ua<lamer ( 18.24) states that the ,;ulphurie aeid-potassium 
bichromate test 1:> still positiYe with 0·001 mgm. ,;hychrrine. 
Heidusehka and )I eisner (1927) " ·e1·e able io demonstrate 0 · 00012;) 
mgm. strychnine by means of this test, whilst Glai ster (HJJl) refering 
to this test, statE's i hat " this play of <·olonrs i.s !"hararteristic of 

strychnine, and !"an be perceived 11·ith ihP 
10

1
000 

grain of the poi~;on ,. 

( 
1 ' 

lO,OOO gTaiu = ± 0·006G mgm.) .• \.glance at tlw,.;e figures ::;h ows <til 

enormous cliHcrepancy. 

ltepeatell tests eonducLed by the author sh011·ed onl.Y the fainte:;t 
violet colour ,,·ith 0·007 mgm. stryc:hninf' sulplw! P. '\Vit!J quantitiP~ 
,;maller than tlti,; amount of strychni1w no cha raderi ;;(i!" and reliahlt> 
play of colo urs was obtained. The tPsts ''"ere condudpd as follmY,;: 
1 gm. of ;;trychniue :;ulphate 11·as dissoh ed in llitf'r of distillP<l water. 
l<'rom this ~tock solution \\·ea.Lcer solution ;.; " ere p1·epa r!:'d. Of each 
dilut ion (ra ngiug from 1:1 ,000 to 1:HOO.OUO) 1 e .e. \\·a,; takf'n and 
evaporatf'fl on a 11·a terbat l1 and the residue s11 bmitted to thE' ;.;ulp huric 
acid-pobssin m bi chrom ate test. 

(J) Heidus("ll b aucl ~leisner (lU:!J) desc:ribP a :mblinwliou te,;t 
for strychnine. 'J'he strychnine i:s sublimate<l in 1·ucuo all(] the follo 11·
ing- test,; are then applieu: (i) Precipitation with potassium 
bichromate h5· He bren::; met hotl. 8trychnine bi!" hromate is formed . 
(ii) Prec:ipit:diou 11·ith sulphuric al·id as the .acid shychnine ~:Sulphatt>. 
ff the s ublimatP is dissohe<l in chlute sulphuric acid, acid strye hnin P 
sulphate nystalises out in long 11eedles. (i ii) Furthermore , colour 
tests (vVPn ;wl' .-;, Manflf'lin'.-; a1Hl Otto's tests) art> appli.etl. 

Kempf and [<;Ller (Ua<lamer, 1D:24, pp. TIS-:lH:!) .also rf'fers to tli<> 
micl'O,;nbli.mation of stl·.vc:hnine. 

(4) To 4 c.c·. of a shychninf' solution adrl an equa l am.ount of 
coneentra ted hyfhochloric acid an(l 2-:\ gm. of pure g-ranulated zinc. 
heat to tht> boiling poi11t .and leaw standing for 0-4 minutf's. If a 
drop of a 1 / 10 ]Wl' l'enL. sodi um nihit f' :-;olution be added to 2 c.c . of 
the aboYt> cooled solution a reel colour immecliatel1· appear;;. O·OO:l 
mgm. strychnine in 1 e.c. of the solut ion te;:;tP<l still .1·ields a positiw 
nsult (~fa laq nin-D eniges), (Gada mer, 1924). 

In reganl to thir-; tPst Seka (Klein, 19:13) .adds: If to the remain
ing- portion of the solution one to t1,·o drops of bromine water lw 
aJ<led, a purplish-red colour appears. If lllOJ"P hmminf' water lw 
added a precipitate " ·hich cli ssoh-es " ·ith a rE'cl-1·iolpt !"Olonr 111 
alrohol. is formPd. 
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(5) Erdmann's and .Froehde"s reagents g·iye no colour reactions 
with str y rhnine. [Erdmann's reagent-" sulphuric acid containing 
nitric acid, prepa1;ed by adfling to 20 c.c. of pure concentrated 
,.;ulphul"ic ~u:;id 10 <lr·ops of a. mixture of 10 <l rops of eoncentrated 
nitric acitl ancl 100 c.c. of wate r '' (.\.utemieth. 192K). l!'roehcle'.
reagent- 7. .. A solution of mol.d)(li1· acid in sulph mic ncid, pre
pared h:v h eat ing- gentl)· and lli ssolving f) mg-m. of mol_,·bdif· acid or 
sodi um molybdate in 1 L<·. of pure <·OlJcPntr;d ed ,.;ulphu ri c ;l(·icl. 'IhP 
solution which :;houl<l bP <"Olourless does not kPep long." (Autenrieth, 
1928).1 

(G) A<·<·orcling to .\lo_,., ' Taltliguie and ,\]o~· (UJ2Gl .. str.\·chnine 
in B)-lO, is unafterted by the a<ld iLion of :-nnall amou ltb of "GO, or 
acetate. But on exposure to the sunlight the ,:;olution hecoJHPs violet, 
as a r esult of oxiclat ion. 'rhis method may he usPd fm thP rleter-tion 
of 1 x 10- '' parts of stryrhnine." . 

(7) ·wharton',.; test- " ])issohe the subtance to be tested in a 
<lry ro nditioJl i11 cblm·ofonn . llut this solution in a small test-tube 
and eYapora te the c-hlorofmm by setti ng the tube in .a larger onf' 
vonta ining boiling hot watet. When the Rubstan<"e is dry or nearl~· 
so, add a few (hops of mi:xturt' of equal part,., of ,;h·ong· sulphurir acid 
and "·<rter anrl clis,;oh t' h_,. sh.aki11g. Xo,,· i1llrodure lnominP vapour 
carefull~' and mo,·p tl1e tuhe to and fro RO that the solution takes up 
bromine. Replace the tube in boiling wnter to t':Xpel exrt's;; of 
bromine vapour. I f strvdmin e is pre,;put, a. nnminf'-red 1·olour will 
appea r in a fe"· lninu(es, in<"reasing- in intpnsit_,. <IS tlw hromillf' 
evaporatt's. Thi;; · <"olour fades ;lfter a timP. [nstead of hrominP 
Yapour, a ,;olutiou of a flrop of hmmi11P in '2. <".<·. of f·hlorol'orm ma~· 
hP use<l. If the quantit.\" of str.Hhnine prest'nt i,.; small, on l~" a litt.lP 
bromine shorild ht-' .n1lcled to the solutim1 " (,\ut enrieth, 1W!S). 

Ac<"ordi ng to Fuji"·ara (1933) a 1·eagent of sulphuri<" acid and 
~odium mol~rhlate is speri:fir for stryrhnine. Ko <letails of the tests 
are fle::wrilwfl in tht' abstract and unfortunatPll" the Tokyo .Tournal of 
Biochemist r~· is not obtainable in South .\ frir·a·. 

(c) Z.Jh?Jsical and Clunnical propnties of Stt.IJrltninr. 

The nystallograph_y of strychnine and its salts is u"E'ful m the 
identification of this poison. The crystals of strychnine when com
bined with picric- nci d, picrolonir acid, p-nitro- and triuitro-lwnzoic 
aci<l , h:vdrofenoryanic acid, perchloric acid nnd io,lir <l<"ill, arP 
ehararteristic I Seka (KlPin. 1!)33f l. 

A<"cording- to Klohu,;itzky (1!):14) 
yiel<l ch;H;wtNisti<" nystals ,,· ith a -t. 
phate solntion - snl]Jbate, dJloriclP. 
gl~"rerop h o,;pha t E'. 

t lw follO\Ying- ,.;tr.\Tituine salts 
per cP nt. sodimn gly<"eropho,.;
llitrat P. phosphate, an<l tlw 

(C) DETEcnox OF STn.TcnxrxE nY TTJE ])uLYSis )IETHOD. 

Nunn (19>l2) <lE'scrilJes a method of <leleding str:vchni.ue ,,·ith 
the u se of a Graham dialvser. The spPrimen (organ or stomarh con
tents) is cu t into small p{eces, place<l in a glass jar, and then mixed 
,,-ith two or three onuceR of water contn ininp; 2 pPr rent . h~"<lro<"hloric 
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acid. 'rhe glass jar is then immerRed in hot water and ito> contents 
allowed to digest for two or three hours . The content:;; of t h e glass 
jar are then poured into the dialyser, \Yhich is immersed in distilled 
water and allowed to stand for t\Yenty-four hours . This process is 
repeated a second and third time, i { considered necessary . 'J'h e 
distilled water is tested ''iih Mayer's reagent for th e presence of 
alkaloids. If the result is JtegatiYe there is no need to pro('eecl, and 
if positive, the distilled water is eYaporated on a water-bath to one 
ounce and filtered if necessary. 'l'he liquid is nmY made alkaline .and 
shaken •rith chloroform. The f'hloroform is e\·aporated anr1 the 
residue tested with sulphuric acid and potassium bichromate. 

(D) J3JOLOGlCAL 'rESTS. 

(a) The Sohent. 

Before discussing the biological tesb \Ye haYe to con;;ider the 
solvent necessary for dissolving the resi(1ue of the purified ch loroform 
extract, \vhich is to be injected, into white mice or frog·s. 

The expe1·iment shown in Table II ''hirh was repeated twice 
with the same 1esults, was conducted ''"ith physiologieal saline solu
ti·on and distilled water, both of which "·ere slightl)· acidified \vith 
sulphuric acic1. 

From Table II is is clear that physiological saline solution 
should he used as a solvent in preference to distilled \\·ater , which 
when injer:ted intraperitoneally in excessive quantities may cause 
severe and continuous clonic spasms of the hindlegs and death. 
These spasms resemble, to a certain extent, those seen in st rychnine 
poisoning in '"hite mice. 

It is not advisable to inject more than 1 · 5 c.c. of physiological 
saline solution intraperitoneally into th1·ee weeks old white mice 
weighing approximately 10 gm., and not mroe than 1 c.e. in the two 
weeks ol<l white mice \Yeighing approximately 5-6 g·m. 

(b) The Animal. 

Hall (Ranke, 1879) \YaS the first to recognise the importance of 
the " frog " in the detection of minute amounts of strychnine, 
especially in forensic medicine. He suggested that " frogs " be 
immersed in the solutions to be tested for strychnine. Harley 
(Glaister, 1931) modified Hall's method by injecting some of the 
solu tion to be tested into the thoracic or abdominal cavity of the frog. 

Harley wa,; able to detect 0 · 004 mgm. ( = 16,~00 grain) str.Yf' hnin e 

and Hall 0·01~ mgm. ( = 5,~00 grain) by their respediYe methods. 

Pickford (Ranke, 1879) produced severe t etanic spasms in " frogs " 
"·it h 0 · 006 mgm. strychnine in j ectecl subcutaneously. Unfortunately 
the specific names of the frogs used are not given. According to 
von Rautenfeld (\V eiss anc:l Hatcher, 1922) Ran a t em.pomr1·a is 
unsuited to the quantitative estimation of strychnine. He found 
that Rana escdenta is 25 times more susceptible to strychnine than 
R. tempom1'1:a (Kobert, 1906). Lovett (Weiss and Hatcher , 19'22) 
refers to f.he difference in susceptibilit,'l· of " frogs " to strychnine. 
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DETECTlOK 01•' STRYCHNI "E IN CARCASSES AND CORPSES . 

He attributes this phenomenon to the '' well-known difference in 
vitality of summer antl winter frogr;." Ko mention is made of the 
specific names of the frogs used in his expe1·iment. 

Ipsen (Weiss and Ilatcher, 1922) suggests that the mouse be 
used in ·quantitative determinations of strychnine in preference to the 
" frog· " as the latter is subject to seasonal variations in its sus
ceptibility to strychnine. 

Hatcher (Weiss and Hatcher, 1922) found that the fatal dose of 
strychnine sulphate for the " frog " is 0 · 45 mgm. per Kg. body 
weight, whilst according to Sollman the fatal dose is 5 · 5 mgm. per 
Kg. bod.v '"eight. Kobert (HJOG) states that the lethal dose of 
strychnine injected subcutaneously into the " frog " is 2 · 0 mgm. per 
Kg. body "·eight. Unfortunately none of these authors mention the 
species of frog concerned. 

It is evident from the literature consulted that frogs of the same 
species vary. in their susceptibility to strychnine clming the course of 
single investigations conducted over short periods of time . 'l'his is a 
serious disadvantage a far as the quantitative determination of 
strychnine b_,. the frog-method is concerned. 

'l'he following is a summary of experiments conducted by ViT eiss 
and Hatcher (1922): (i) 'l'he common grass frog, or leopard frog 
(Rana pipiens Shreder) can be used in the quantitative estimation of 
strychnine after a period of fastinr.· unt il the metabolism is reduced 
to a minimum. 'l'he period of fasting lasted about three to four 
IYeeks. P n fasted frogs are less susceptible than fa sted hogs to 
strychnine. (ii) 0·15 mgm. strychnine sulphate per Kg. body weight 
induces perceptible increased reflex exeitahil i t.1· in fa steel frogs. 
(iii) The susceptibility of frogs to strychnine can he reduced by 
suitable feeding. (iv) " The removal of the liver of the frog during 
a period of minimal metabolism (after long fasting) has little influence 
on the size of the dose of strychnine req uirecl to inclure inneased reflex 
excitability. '.l.'he removal of the liver during active metabolism 
causes an increase in its susceptibility toward small doses of strych
nine so that it then behaves like a frog which h ad fasted for a long 
period, or until its metabolism was minimal." (v) " Variations in the 
weights of the animals " ·ithin wide limits are without influence of 
the amonnt o£ strychnine per gram of 'Teight required to cause 
increased reflex exci ta hili ty. '' 

Fi.ihner (Autenrieth, 1928) states that " behnen 0 · 02-0 · 05 mgm. 
of strychnine nitrate is the smallest quantity capable of producing 
tetanic c01n-ulsions in a medium-si?:ed frog." The exact weight of 
the frog and the species should haYe been mentioned. As the sentence 
stands it conve;,,s nothing to the reader in regard to the susceptibility 
of the frog to strychnine. 

Priestley (19!30) states that either " Rana z1ip1:ens " or " Rana 
palust?·is " can be used in the quantitatiYe cletermination of strych
nine and that the average percentage error is 10 and rarely exceeds 
15. He states that various factors (diet, temperature, etc.), have to 
be considered in connection with the susceptibility of frogs to 
strychnine. 
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Roll (Klein, 1933) states that tadpoles in the stage of changing 
from lana to frog, are very susceptible to strychnine. They show 
typical tPtanic conYulsions after subcutaneous injection of 
0 · 0003-0 · 0004 mgm. strychnine. K either species nor 11·eights of fro_g·s 
are mentione<l . 

According to Falck [Kofler (Klein, lB~l2l) 1 young mice \Yeighing 
4-5 gm. are very susceptible to strychnine. K ot more than 0 · 5 c.c. 
of the solution to he tested is injected into the skin of the back just 
above the tail. Quantities of strychnine as small .as 0 · 0002 mgm. are 
detectable in this way. 'l'he tail is stiff and shows tremors, which 
are characteristic of strvchniue and which can be reg-istered on a 
kymograph. · 

As the author intendell conducting experiments in order to 
ascertain for what period after death strychnine is detectable in 
carcasses, is was thought advisable to determine which animal (frog 
or mouse) is most suited to the biological tE'st. Consequently a 
number of experiments WE're conducted with white mice and frogs 
(Ranc~ aquale11s1·s Bocagd and Xenopis lae·uis Daudin). The experi
ments with the white mice were repeated twelve times, and those 
with the frogs twice. In each case the same result \Yas obtained. 
All thE' vYhite mice used in these and subsequent experiments were 
obtained from the same breeder. This allowed of obtaining mice of a 
llefinite ag·E' mul strain ::md all of \Yhich received the same lliet. 
Table III embodies the 1esult of the effects of different quantities 
of strychnine on three weeks old \Yhite mice. 

From Table III it is evident that it is possible to deiert 
0·008 mgm. strychnine sulphate when it is injected intraperitoneally 
into three weeks old white mice weighing from 10-12 g·m. It was 
found that fourteen clay old white mice \Yeig·hing about 6 gm . possess 
the same degree of susceptibility per unit body weight. As the latter 
animals weig-h much less than three "·eeks old mice it is advisable to 
use the younger animals as smaller quantities of strychnine are 
detectable in this way. 

Rana u,q1talens1:s* was found to possess the same degree o£ sus
septibility as three weeks old· white mice, namely, recognisable 
strychnine spasms were still produced by 0 · 008 mgm. strychnine 
sulphate (injected into the dorsal lymph sac) per 10 gm. hocly \Yeight 
of frog. The frogs varied in weight from 10-25 gm. They were very 
young but unfortunately their age could not be determined owing to 
lack of knowledge of the species, which is nmY being studied b.v 
Mr. FitJ~simons. 

Nine times the amount of strychnine sulphate that is detectable 
with Ranr» aqualensis had no effect on Xenopis lam.·is The weights 
of the two species of frogs used were approximately the same. All 
frogs were starved for sixteen clays and kept under identical con
ditions before being' used. 

*The frogs were kindly proYided by Mr. White and identified by Mr. 
Fitzsimons, both of the stnff of tbe Transvaal Museum, Pretoria. 
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D. G. STEYN. 

In Yie\Y of the .aboYe factt> and also because (l) Hana aqualensis 
i.s not obtainable rltning autumll and w.inter and (2) mice react much 
more promptl.'' than frogs to t>nwll a mounts of strychnine (see 
symptomH of poisoning) it was dt>cided to use white miee in all 
biological t<>sts to be conducterl. 'l'lnee weeks olrl white mice were 
employed as in the detenniuatiou of unknown quantities of sh·ychn iue 
it was .at times necessary to inject 1·5 c.c . of the li.quiu to he testeu. 
'l'hit> volume of fiui.cl (m.Jeded intra-abtlominally) i» excessiYe for a 
fourteen day old mouse weighing 5-6 gm. 

Symptom.~ of Stryt:fmine Poisoning tn 1Vhite 1llice. 

H amounts of strychnine slightly less than the 1\I.L.D. be 
injectf•d intra-abdominally into mice restlessness and increased excit
ability set in about 5-10 minutes after injection. 'l'he .animals run 
about continuously and soon show au occasional clonic spasm of the 
hindlegs. 'l'he spasms increase in seYeri1.y and the spasm-free intenal 
becomes progressively shorter. Symptoms of weakne;;s (paresis, 
ataxia) set in about 10-15 minutes after injection. These are soon 
followed by complete paralysis, the animal lying on i.ts abdomen or 
Ride unable to moYe, and showing severe attacks of donif' spasms 
of the whole body and legs with the hindlegs rigidly extenr'led hack
wards. Some affected mice " shivered " (continuous clonic spasms) 
continuously for more than an hour. The tail iR extended up\Yards 
or in line with the body and if the animal lies on its Ride the front 
legs are extended at right angles to the body or backwards along the 
abdomen. The interval hebYeen the uttacks depends on the seYerity 
of the case. lt may Yary hom a fraction of a secoULl to a fe\Y minutes . 
Convulsions may be brought on in spasm-free periods by lightly 
tapping the cage. After an attack of convulsions the respiration may 
stop for quite a while. 

In acute cases of strychnine poisoning clonic spasms set in 2-4 
minutes after injection. The symptoms are more severe than those 
described above and death may ensue from 5-15 minutes after injec
tion. The head may he thro\\·n backwanls and the tail rigiclly 
extended upwards. 

In peracute f'ases the mouse suddenly gives a fe"· short jumps 
with stiff legs and falls into convulsions ·with the hindlegs rigidly 
extended backwards and without any prodromal symptoms, a few 
Reconds to a minute after injection. D eath may occur almost 
instantaneously or after one or more attaek::; of convulsions. which 
follow at an interval of a second or less . In some cases the h ead i.s 
thrown bacbYards and the tail rigidly extended upwards at right 
angles to the body. 

'l'he rigid backward extension (in the samr line as the body) of 
the hindlegs during attacks of conYulsions is characteristic of 
strychnine poisoin g . 

Sy111ptoms of Sttychnine Poisoning in Rmut ac1ualensis. 

Young frogs weighing 18 gm., which had reeeived 0·0144 mgm . 
strychnine sulphate (i.e. 0·8 mgm. per Kg. body weight) in the 
dorsal lymph sac, developed fairly severe tetanic convulRions fifty-five 
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to .-<ixt ,l·-fjyp mimile~ aftPr iujed iun . lf left n ucl ist. urlwd tilt~ int Prv:d c< 
bet 11·een t he cou,·nl,;ions ,·ar iefl h·olll a fe" · ,;·t>cor ul-< to a fp"· m i rtut Pc; . 
During th ese intc·n:~h tli P :m illl ab sa t up .;~ gai n <IIIII <llJ[lP<Il't> d quite 
norm:~l. lf t h P ' lig ht es t. :;o und 11·as lll a<l P, or if t h e beakPr c·outaining 
t li P i nj edecl frogs " ·as g en tly tapp ed , ihe nn inw L illl m ediatl:'l .,· f pll 
in to c·on1·uLio ns a g;1in. U uri11g St>I·Pr e co nvu b io11 s th t> frogs la:y on 
t lr r ir haeks . i he lr P<IIl 11·a s h Plcl1 r p . t li P !J i rllllegs 11·en · rig·iilly ex tend Pel 
b;l c·k\\·anls sh o1Ying t ·uJd inuou~ tt>i<l nic sp:~ suJ s. :md t \i p h01d. lt>gs 
11·e re cro:;secl. Th t> <~ n imab r el'c l\·e r· pc[ o1·ern ight. 

Ycm r1 g- frog s \\·l'igh i r1g '!;l glll. 11-l1i ch had re<·t>in•t l () () ;) mg 111. 
,.; Lr.n .:h rti li P :-mlp lr<il P ( i .P. '! ·(I lllgrn. ]le i K g . lJUdy \\·eigltt ) ciH<'lopl·d 
.;;e l' el ·t~ cOill·u \,.; ions t en to t 11 ehP 111 in u te:; aftc:> r in .ic'd ion. Th P lPg·,.; 
wltidl \\'t'IP t•oJd inn ou,;h · PX tPnt k d h< lt· k\\·;in \:-; f o r .a n h our and a h:llf 
h efO IP d P<ilh , .-< ho \\-p tf ll. lli ll tPIT llflt Ptf doni e sp;~sll lS . l)Pnt iJ OCCll JTPtJ 
ahottl fo u r ho urs :~ ftp r i hi' i n jpc·t i011 . 

'J' \tP ".l' lll[ltOIII Ci of :-; lr.n ·\i ni ii P lJO ISOl ll ll f(' in .. frogs .. (s peci es II UJ 
n ll•n lion pt\ ) d Psc r ihPd l ll· JLcJ II;c· (1S7D) <1 111! .\nl ell ri l'l li ( lD'!S) <l l'P 
,.;i n1ilar to tlwsP t! Psnih~d :~ho 1· l'. 

(11 ) /1 y 1\'eiuh inu. - 'l' h is lll c•lh od i s :1ppl ira lc l e only 111 ih o~e c a :.; e ~ 
\\ he1·p .a poiH I P r<~l ll P <lmu rrnt of si r.IT linill P \\· ; ~:; i~olai P cl. 

1 
. \' 111lfl or Ie ith (ul ) Hy t it ration of tlu· .free /,o s<' 1rlth 

100 
/IICJ'C/11·/c lud irlr : JIO ia.,stlltll iorlid1· .- K ohn·t ( lf)()(i ) re fe r :-; to tit is 
m e t bocl , 11·hi ch o l:\·io ush n tr mol l1e n :-;ed in thr P~ t im:ili o11 of Jllinute 
q nanl i tles of sl ryc lmi r.tP. Seb (Kle in. t9:l: l) sla l vs I li n I ,,· \i pn 
s lr~'l'lin i n P is di ssoh P<l i11 ;j() ]W r cvnt ;d coli ol. it .-< lwuld hr i itrnl ecl 
11ith hron rinP p l1 e nol hlu P ;t s :111 icHlit ·;ilor . ,\ m rh t>ir11 ( l!):)..t) nsrs 
nwth~· l 1·t>d as iml iea tor <lll rl i itral.es \\·ith 0 · 0:2 X al'i d loa fain t p in]; 
colon r. 

(f,'! ) lf y i he ,·o l tt ml'!r/, · mci/t od .- .1onesl·o- .\Ln.i tl i ( l !J'!(j ) desnihes 
;I ,·olu m el ri e IIIPI !wtl of clc-•tc:> rminin g· ~t lyl'llll i u e hy III P<II Is of i itnt i io rl 
with O· J .S . ..\ a CI. A c1'ord ir1 g- lo h i,-; <IPi e rlll ilr; il ion s [ · () c·.<'. 0 ·11\ . 
N aCl is equ i1·alPnt lo O· OL..t g 111. s l r.IT itn inP. 11 i ~ i lllpo.-< s ihle lo 
det enninP fra ction s of <I mil ligT< Ill l of ~ l r_y<'lin i nP l1v t iJ i,.. IIIPi li ()(l 

(t· ) lJw/o_~;icll l ussa.y. - S PP (l l ) H iologil'a l I P ~ t s . 

(d) lly ,."'"'" n 'tt d iuns .- Th e i 11i t- nsiiy of t l1 P !'oloul· renetion s, 
fo r P~ <llllpi P . () i l o ' .~ IPsi. is <lit i nrlic·ation of thr ap proximate nmonnt 
of ,; t rychn iiiP pn·,P nl . J.'ai1-i.v 1·Pl inbl e re;; ults a re o bbiJl <thle if ih t> 
colou r of i bP li.Wi co ri:d t t•,;ird is c·omp;uc•d 11· itl1 a sPri cos of <'Ol r111 r::: of 
k lt0\1'11 a m ouni s <J f s l n T ii ll i11 e . 

Il l. FOR WHAT PERIOD AFTER DEATH I S STRYCHNINE 
DETECTABLE IN COR PSES AND CA RCASSES. 

ln 18G6 it wa s c;hll im pos::; ible 11·iib t\J p lll ethods known .a t· that 
Lime t o tl e monstr;li:e lb r prPseni' P of .~ try ehn i11e in lh e hluotl , o rgn ns 
aHrlurine of an im a l ,; a 1Hl ll llliY itl u ;d .~ th ai hncl cl ie<l holl1 strvclm in e 
poi-<o nin g ((' loP ti:L l Si ifi). · 

lfi'! 



D. G. STEYN. 

It seems unneressary to refer to all the experiments conducted 
in connection " ·ith the fate of strychnine in corpseR antl carcasses and 
only a fe"· outstanding cases will be ment.ionerl. 

'Thompson (Cloetta, 18GG) found strychnine in the stomach of a 
{log four months after it had flied hom this poison. Taylor (Cloetta, 
186G) was una blf' to detect strychnine in the stom:v:h of .a person, 
who had taken anrl <lied from the poison tt>n :wars before. 

Cloetta (18G6) addec11 grain ( = 0 ·06G gm.) strychnine nitrate to 
the stomachs of human beings, .and placed these in glass vessels, which 
were closed up and burierl three feet (lt>ep. After elf'ven and a hal£ 
months he still detected stryrhnine iu thE' ~tomach. 

In 1~56 Rield\el' (Ranke, 1879) vlaf'e<l the heart. lnngt; and liYer 
of a bull in glass vessels and after having ;.;tirrecl 5 gTain,; ( = 0 · 33 
gm.) strychn ine niti·ate in solut ion into their contents t.he vessels 
were closefl up with pape1· ;.;toppen;. 'l'he:-· "·ere then packed into n 
case of sa"'·dust and stored. EleYen year;.; and fiYe weeks .later Riekker 
-still detected strychnine in the content;; of the Yessek Ranke also 
refers to experiments conducted by other inYestigators. 

Ranke ( 1879) killed seven teen dogs with 0 · 1 g·m. ,;trychnine 
nitrate. i'\one of the animals vomited. Nine dogs were buried 1·5 
metres deep in loose samly soil and the remaining t>ight in loam soil. 
Carcasses we1·e exhumed 100, 135, 200 an<l 000 days after burial 
respectiYely, and the specimens (stomach, intestine, liver and spleen) 
sent to different chemists for analysis. ( )n i lw ;J30ih day the organs 
were not recognisable and tlpecimen~ ronsisti ng- of decompoRed muscle 
and intestines were collected for analysis. K one of the chemists 
were able to demonstrate with any amount of r·ertainty the presence 
of strychnine b:1 means of l'hemical tests (colour tests) and crystallo
graphy. Biological tests conducted upon frogs ho"·ever revealed the 
p1·esenee of strychnine even in the carcasses exhumed 330 clays after 
burial. 

Cram and )fesene (1910-1911) report on au interesting case. 
'l'he body of a man, who had died hom poisoning, was exhumed four 
months after death . " 'l'he body had been frov,en most of the time 
but the grave when opened ,v.as full of 'mter which "·as allowed to 
drain off. An embalming fluid of acid reaction had been used when 
the body was first buried, which made it appear likely that any 
strychnine would be dissolved out." i'\o strychnine was obtainable 
from 454 gm. of the lung, 183 gm. of kidney, 446 gm .of muscle, 
850 gm. of small intestine .and G60 gm. of b1·ain. 0·0015 gm. of 
strychnine was obtained from 803 gm. of liver and 0 · 0030 gm. from 
the spinal cord, which weighe<1 25 gm. 

Gadamer (1924) and Autenrieth (1928) state that Kratter detected 
strychnine in corpses six years after death. 

Ipsen (van Hallie .and Bylsma, 1928) concluded from his experi
ments that strychnine was detectable in corpses for years after death 
provided there was no loss of the poison from the corpse. 
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D. G. STEYK. 

0KDERSTEPOORT ExPERDfENTS. 

'l'hr objed of these exprriments "·as (a) to determine ±or what 
period after death :;trychnine "·as detectable in c.arcnsses of poisoned 
dogs and (b) to compa1·e ptomaine:;, ''"hirh " ·ere isolated hom l'ontrol 
dogs, chemically (colour reactions) and biologicall;y "·ith the purified 
rxtracts obtained from dogs killed \lith strychnine. 

Twenty-four clogs \Yere killed \\·ith strychnine :;ulphate on the 
ltl1 September, ] 983. 

From 'l'able n- it would appear 1hat the shorter the period 
that. elapsed hehYeru chenching- with shychnine and death the sooner 
1·igor mortis set in. It ic; of inte1·rst to 1wtP tbat. dog 1:122 sm·vivecl 
the effects of nbont :) ~LL.D. of str)·c-hnine. 

On the same cbtr fiye rontrol clogs (1251, 1~:W). 1!~] (;, l>l2G ancl 
1:127) were cdwt. 

All the dogs were placed in strong 11·ooden boxes ''"ith licb. 'l'he 
boxes \Yere plac·erl on stones in holes five feet deep in black day soil, 
arul then c·ove1·ecl with Ciheets of l'orrug;decl iron, supported by non 
stanclarrh plur·ecl nrToss the boxes. The la~·eJ· of clay soil OYer the 
iron shePts was about three feet deep. 'l' he holes weJ"e :five feet apart. 
At Y:ll'ious intennh after burial clogs killed \Yith sh.nlmine and 
control dog::; "·ere exhumed and :-;pecimens C'Ollected for analysis. 
The dogs '"ere then re-lmried. 

The method emplo)·ed in ih e l-'xtraction of shyehnine hom orgrum 
and stomach contents i:-; that desnibecl h;\· Glaister (19~1). It \Ya :-;, 
hon·eve1·, found that if the alrohol extrad \Y.as filtered t hroug-h fil t eJ· 
paper iustend of cloth (muslin) (as suggested by Glaistm·) the process 
of shaking out the all;aline aequeou s f'xtraci n·ith chloroform \Yas 
much less lnhorious in thP case of llecomposed org-;llls. Ju this n·.a.\· 
the possibility of the formation of an rmubion is J·eclueecl. Should 
::;u('h a11 emulsion be formed, sepatation of the flu ids may in many 
eases he aehieverl if to t·h e '· alkalinE' ctequf'ons extrad-c:hlorofonn 
emulsion " a fair qunntity of ether be arlcled nnd the mixture shaken 
vig-orously a]l(l plar·ecl alternately in an inrubator at about :)8° 0. and 
in a refrigerator. H in spite of thi,; procedure no separation of the 
fluids occur the onl;-~· alternahYe is to c·enhifuge. In the !'at:;e of 
dec·ompo.~ed t·.:n·casse::; (mgans) the evnpmated chlmoform extract, 
"·hirh almost invnriably " ·as dirty brmn1 in l'olonr aml had nn 
unpleasant odour, \Yas purified, a::; it " ·as Tealiserl that onl_,. 
thoroughly pnriflerl extr:wtR rould be uRerl in thf' rolour and hioloJ:6l'a1 
tPStR. 

In a preliminary experiment various amounts of str)' l'hnine 
sulphate n·ere dissohecl in distilled " ·ater and then thoroug-hl;\· mixed 
with minced livers. After twenty-four hours the author wa,; able to 
recoYer 95 per cent. of the amount of strychnine adderl to the 
different specimens of liYer. 

Prom previous discussiOJJs it is dear that the least amount of 
strychnine required in order to apply both t h e potassium bichromate
sulphuric acid (OHo) test and the biological test on three weeks old 
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white mice is approximate]_,. O·Olf> mgm., as at lea;;t 0·007 mgm. 
stryehuine is reguirerl for the former test :mel 0 · OOR mgm. for tll e 
biological test. If 14-day old mi ce are u sed it would he possible to 
detect 0 · 012 mgm. ,11-~-clllline. 

As the biological .a;;;;ay of strychnine i ~ m u<' h more au·unt te awl 
less time consuming than a quantitatin• estimation by meaus o{ com
paring the intensity of the <'Olour react ion of thP t<')t>te<L u~;derial with 
a ser ies of colour rea<'hons of kno\Yll amounts of stryehni11 e, it ,,·as 
decided find; to appl.\· the biological test (sPe next pantgraph ) an<l if 
su:ffi<:ient material 1n•re left it 1n1c; .murle alhtlim~ allll shaken " ·it h 
chlOl'ofonn anrl the hiehromatP <'olour (Otto) iPst appliPd to the 
chloroform resi<lne . 

'l'he purified extract \Y:ts :w<·on1ill).d.\· d issohed in l · ,-l <· .<'. 1\'l\J'lll 
physiological saline solution slig·htl_y aciditie<l ''"ith :mlphurie acid. 
Three weeks ol(l '"hite mit·e "·e ighing U-1:2 gm. \YerP tlwn injected 
intraperitoneall_,. 1Yitl1 this solution <'OmmenciiJg " ·ith O·l <· .c . and 
either increasing or tleCJ·easing the dose a<·<·onli11g· to \\·het her the 
result "·as positiYe or negative. 

From the above it is obYious that if an extrac-t-. <·oHtaiuh l PRs than 
0·015 mgm. str~·clmine onl~- the biologil'al tPst ean be apvlierl. 

'l'able V emlioclie' the 1·esults of tPtJ i ~ c·ml<hwte<l \1·ith t h E' earcasses 
o£ the dog-s kille<l "·ith stryc-hnine. 

From TablP Y tliP follo,Ying points are PYiclPnt : 

(a) lJepree of de('(JIIIflositioll of 1'1/J'Cii -ISI!S : 

(1) Six <lays after death- a<hauee<l st atP of <let·oniposition; 
skin almost hairle:stl; organ;; still recog-nisahlP. 

(2) T"·elve da_,.,_ aftPr death-orgaus sti ll re<'og-nisable. 

(3) Six weeks after <leath- Ol'gnns still ;:;lig-h tl~ recog·ni sahle. 

(4) 'l'en 11·eeb <tfter <leath- organs not re!'ognisahle. 

(5) Eighteen weeks after death-l1oxes contniuing t h e emTasse,.; 
com plPtel,~- imm ersecl in (a n<l fi llecl wit h ) '"a ter. The 
boxes were continuously imm erse<l ill water for about five 
weeks on acrount of Ye~'.'. h ea1·y 1·ains. 

(6) Ele,-en mouths after <ft-ath: honetJ almo::;t dn· but sti ll 
covered '" i t.h a s 111 all u lllOllll t of fatty s n hs i<111 ;.P. 

(71) Presence or a./J'senre of strycl111lne In 1'1/J'I'asses. 

(1) 'l'hree hours aftrr death (dog 1:t2iJ) strychnine m1::> found 
in the lung, stomadt, ki<lney, brain mul spinal cord, 
spleen, mu scles on posterior aspect of left femur, and the
heart. Unfortunately owing to an .accident the amount 
of strvchnine in the liYer roulcl not he determined. 
Strvch.niue 1Yas foun<l most concentrated in the stomac-h. 
lun.g', spleen aHrl ki clney. K o strychnine wa,; <letect able in 
the left tibia aJl(l fibula. 
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D. G. STEYN. 

'l'welve days after death strychnine vvas found less 
concentrated in t he stomach and more concentrated in 
other organs. This was due to the fact that strychnine 
diffused tlll'ough the del·Olllposed stomach \Yall thus per
meating the \Yhole carcass. 'l'hiH explains the phenomenon 
that no ,;hychiue 'n1,; detectable in the left tibia and femur 
collecte(l three hours after death, \Yhilst bYelve days later 
the poison \Yas detectable in the right tibia and femur. 

H i::; of interest to note that no ,;trychnine was 
deteciahle in the left tibia and :fibula of (log 13!~0 six days 
after lleath, whilst the other organs contained laqrA 
quantities of str)·chnine. 

Six weeb after death c;trvchHine \Yas still detectable in 
the ·' a h(lominal contents", and bones of dogs 1~H2 ancl 
1328. 

Ten \Yeeks after cleat h strychnine was p1·esent in the bones 
of clog" 1:n:1, 1:)11.and 1310, "·hilst it could uot he detected 
in the botH'S of clog 1!H4. 
Bighteen weeks after death l:ltry(·hJI ine \Yas pre~eut in ' the 
bones of (log H09, whilst it \Yas 11ot detectable in the bones 
of llogs 124 7, 125!3, an rl 1317. It should be mentioned 
that the carcasse,.; were found immersed iu water at the 
time when the specimens were collected. It is quite con
ceiYahle that the Rtrychnine present in the bones was dis
::;olvecl out by the water. The less " fatty" the bones .are 
the greater the likelihood of this happening. 

Eleven months after death the Lones of dogs 1030, 1328, 
1313, and 1314 still contained strychnine whilst the poison 
was not detectn ble in the hones of (logs I:H2, 1311. 1310 
and 1247. It is of interest to mentiol't that a number of 
the extracts prepared from the bones of dogs killed with 
strychnine had a hitter taste in spite of tht> fad' that no 
str)·chnine was detectable in them. 

IV. DISCUSSION AND RECOMMENDATIONS AS TO THE 
MOST RELIABLE METHOD OF DIAGNOSING STRYCH· 
NINE POISONING. 

A. :MF'riiOD OF ExTRACTIKG SnnCI-IKIKE. 

The method described hs· Glaister (1931) yields most satisfactory 
results. A high degree of purification of the extrac ts prepared hom 
organs in an advanced state of decomposition can he achieved by 
taking up the evaporatecl chloroform extract in a fe"- c.c. of 
distilled water acidified with sulphuric acicl and shaking· this out 
with a small quantity of ether. The aequeous solution is then 
rendered alkaline with potassium hydroxide and again shaken out 
with chloroform. This process should he repeated if necessary. In 
this way the salts of ptomaines, which are soluble in ether will be 
removed. 'fhis is an advantage as some ptomaines (see IV. D. 
Ptomaines) are chemically (colour reactions) and biologically a lmost 
indistinguishable from strychnine. 
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DETECTIOS OF STRYCHKINE IK CAHCASSES AND CORPSES. 

Weiss a.nd Hatcher (1922) found that " the Stas-Otto method 
for the extraction of poisons from animal tissues does not permit of 
the recovery of strychnine quantitatively when only very small 
amounts (but such as may be present exceptiollally at the time of 
death) are present, but widely diffused in the org-ans." They 
proposed the liquefication of tissues with 20 per cent. sodium 
hydroxide and heat and then shaking out with chloroform. 

As stated before the author obtained most satisfactorv result::; 
with the method used by himself. · 

Priestley (1930) described a method of isolating str)·chnine from 
blood and organs, which according to him is less time-consuming 
and as accurate as methods use!l by other investigators. 

13. THE D:ETECTION OF STRYCHNINE 1.1dra c"itam AND IK CoRPSES AND 

CARCASSES 

(a) lntrn 1•£tmn. 

· In cases of acute stryclmi ue poisoning the vomit (if vomition 
occurs) and the urine should be collected and tested for the presence 
of strychnine. 'l'he method of extraetion descrihea by Weiss and 
Hatcher (1922) could be used. 

vVeiss and Hatcher state that " the kidneys excrete amounts 
equal to 20 per cent. of that administered at one time, and a much 
lower percentage of larger doses taken by the mouth over periods of 
twelve and twenty-eight hours, respectively. 1'he percentage of the 
strychnine excreted by the kianeys is a measure of the eliminative 
efficiency o£ the liver, rather than that of the kidney itself, for the 
kidney exeretes onl.v that which the liver fails to excrete. 

Diuresis hastens the elimination of stry(:hniue by the kidney, 
but it does not necessarily increase the total amount eliminated in 
the urine after a single dose injected intramuscularly, and it may, in 
fact. be attended with the renal elimination of a smaller total than 
would occur in a similar experiment without diuresis." 

Aeconling to Gadamer (1924) 50-75 per cent. of the strychnine, 
administered in large hut non-lethal doses, is excreted by the kidneys. 

From the literature it appeaTs that no strychnine is detectable in 
the urine a few days after administration, the greatest proportion of 
the amount eliminated in the urine being excreted " ·ithin the first 
few hours. 

St.ryehnine IS not detectable in the faeces (A utemieth, 1928), 

(b) A Sh01't Per1'od after Denth. 

The amount of strychnine recoverable from the corpse or earcasR 
depends on the following circumstances. 

(1) The dose adm1:nistered and the ?nethod in wh1:ch it was admini
stM·ed. 

Large doses of strychnine cause death within a few minutes or 
hours, especially when administered subcutaneously or intravenously, 
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JJ. G . STEYl\. 

a" ther e i s h t tle time for elimin ation in the m·in e, bi le , milk , saliva, 
etc. l11 th e ease of l a rge do;;es 1vith death ,;oon afLe1· t h e poi.o;on had 
h een taken p er os a h igh per centage of the amo unt iaken ,,·ill lH~ 
fou nd in th e s tomach conten t s p r o,·icled no vomii ion ot:cu r-reel. 

In rrgarcl i u tlw a b sorptioH of ,;tr yc:h nine from !he ,;iomach 
l{,yan (19l:!-l3) foun<l ihat str ychnin e n itrc1i e in alcoh olic so lution s 
(10 io 20 lJer c:e11t. al<"ohol) is not absmbed a s readil~- as in aequeous 
solut ion. H e also f ound t hat s t r ,Ychui ne i:-; faid_,. n•adi ly ab,;mbecl 
b_,. Lhe gastric mueou,; m embr::m e . 

If a d obe of s tryc hnin e equ i ,·alen! to i he _\ l.L.D. o1· s li n·htl ,
ntore . h arl been .a<lm i ni Rter ecl no s trychnine, or JllPre ! r;wes, wfil l;e 
d etectable in t h e sto nJ; Jch <" unten h . Th e COll lpar;i( i1·el _,. l oll).!; p eriod 
th at elapse::; b etll" ef'll a <lmi ni s (rati on allll death alJo11·s of l:Olll jlle t e, 01' 

almost complete. ab sorptioJI of il1 P po ison from ([I(• ~2;;t.~! roinlesiinal 
t ract. 

H !lw JH.L.D. of str.'T hnillC-' for ! h e~ hunJaJl bPiug lll'! cu l<"ulaic~d 
on ! he• g PlH'r:l lly acc<-'p te cl 1 J:l s i~ ot 1·0 m gm. llP l' K g . hod_,. \\·eig·ht 

i.e. -l ,OO~,OOO p:lrl of t h e bocl y w eig bt ) a human be ing- we ighing- 70 Kg. 

11·i ll require 0·01 gm. \ = <lppwsi Ju a i d y l grain) of ~lryehn ine in 
cause death. If it UP assumed t h at tlte strYchnine ta ken is e1' enh· 
{l isb-i lmte cl tluo ng-hout the hod_\-, and i h at no. PXCJeti on o 1· clesi rnct io.n 
of t he poison hac-; o!·c·u JTetl , then t h e t·orpse ,,·ill c-ontai n O·l mg-m . 
. ~h-yc- h ninP prr 100 g- 111 . This a m ount of ~in·clminP. .'1·ill allo"· of 
prec ip itatio n and colour tr~!~ and ihe hiol og-iral irst lwi 11g- co nclud Pcl. 

H appe:lrs, h oiYPI·P r , tlJ<tt st r _1 chni n e is not P\· Pnl~· distrilmted in 
c-orpses anrl r-are-asses hut t h at apart from the stom;H·h c-on tents , \Yhir-h 
s h ou l cl h P anal~·sed , th e greatest proportion of slr_rcl1n iue is to l1P 
fo nnrl in ! hP li YP I', splPell , kiclnc_1·s , lnn g- ancl brain nncl spi 11al cord 
l Antf•Jni e!h (lD2S) .a nd o!hrrs -J. In ca ses of acu tr ;mel p era c uiP 
c;tr~· c- hn inl' p oison ing· !h e urin e ( i f m1~- is p1·ese1l! i.n i he corpse or 
-<.':llT;h.-; ) s hou ld also liP nn nl~·spel_ \Yhe n clec·om po.si!ion ol· corpses anrl 
{~:-tn-. ; J sses sd .s i n ihe s!r_vchnine , 11h ich is pn·sent in ihe s tom;wh , will 
<li ff use ilnrnl):dJ ih P .·do 111ac h ~~- al l ancl Jl<'l'lll Pale the• ot hc• r m·g-a n s . 

\Yeis,.; and 'JI :d-('11!-'l' (1!!:22) c-•speri n1 enting upon (·;de; fo mHl that 
st r _1·ch11in e sulph:l tP leaYPs tl1e hlootl strenm ntpiclh, a n cl <titer hnJ 

1n inu! PR a s nn1 c h as :HI JleJ· t·cnL Jna y haYe left tl1e c·in·u Ldion; ,,-ithin 
-fi1·e nJiuu( ps m ore i h ;m r1o p e r cen!. and after Forty minut.r s ihe 
hloo cl J1W_\' c·o ni .n in onl:,· ahmt 4 p er cent. of ! lw t in _jr dcrl. " Tt 
th en-•I'Ol'e appears t hn! t h r 1Jlood is not a s ui ta ld e specimen for ihe 
isobiion of sh-ychnin P. 

A s si.r_ycl1nine l1 ;1s ennJtdaiiYe eftc•cts it i f' quite p oss ihl e ihn t. 
small amounts of st r_1 elm in e m:l_l- he rlPteetr d in tl1 P hocl_1· ( es pecin n_~
Ji.Yer , splern , lungs, hones, nnrl cenintl nen·ous s_,·strm ) of p erson s , 
-:llHl :lnimals receiYing- Ril·y c-hnin P :lS a t on i c for a crd:l in p eriod before 
death (lue to som e c-:l use ot hn t hnn s! r_1·chnine poi .soni1 1g·. 

I n c:t~es of su sp rdecl s tr_~-c-llll inP poisonin~t 11 h rre i h e follo,Ying· 
inf o rm ation is at om· lli sposa l \\·e ma~· b e ablP to cli sc-ri lllinnte lw h1·ppn 
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,-a ~P~. ''"hich [w,·p nTein-·<1 ~tn·dmine <I~ a ton ic <l llll h;IYe d i P,[ from 
~O illP oih Pr 1'<\li .W, an,l l'<l~e~ of sh ·ych n i11e po i ,;onin g- : -

( i ) The PYi dPll i'P or t h e <loctor ()(' Yete rin an· :i111'geo n, ,,-ho 
~J t tend etl tl lt' p ati e n t o r ~11 1imal t'O IIl'P I'ned ; 

( ii ) ThP ,.; _,.JII J> tOI JI:; o f yr, ism1i ng aud p os(-modP III a ppP<II'<t Jit' l' .s: 

(ii i ) Tlw <Lill oml! of ,-; (r~-,- hlliue pre,.,<·nt in i hP g-astr o-in(e,.;till<ll 
hal' ( <lll ll i ll ( hp O l' g'<lll ~. 

ln t hP !'a se of a ll!:' I'SOll m· <lni ntal;-,,,.,_,i ,· in g- ,;(r.n· h niJII' as a ion i1 · 
( lJ e dnq:,· 11·ill hP I'OlllplP tPl_l· ;t Qsorlw(l \\·i( h i 11 a fPII" [10111' ,-i ;Ji'(PI' 
a<hni 11ist nl t ion . ]t is , lw 11·e ,.,. ,., pos:-;iiJ]p t h ;l( st ryl"illl i ne 111a .1· he 
<h ·!edahle in lll inu t<' qu<l llt iti P.s in !hP g;:st r(J in tps( inal l'onte n ts <tll<i 
11·c.d l in <·a ,;p,; \\·h ic· l1 I'P!'Pi'"t•d ~( ryr!llli ll l' <h a to ni<· . 011·ing- to the fact 
t hn t t h e> <hug i.s pa di<t ll ,\- <' :\(' I'I' (Pd iu thP g ;1s! ro intPcd in ;tl ira <·( ;tnd 
i n i hP h il e. 

I t is oh 1·i o 11 ~ tha t t he> IIPig- llt of th e .s pe<· inH=' lls a11;1ly sed lo r tbt' 
p re,;,~ n < - <' of ;1n1 ]Jo iso11 is of i lw u tmost im port anl't'. ' ]'hp he<t,· ipt· 
i he spe!' illl Pl l t h< · w o re I'Pl i;t1:le th e resul ts " ·ill l:P . 

'I'll<-' a ut lwr I'On<lu <·te<l th 1· fol loll'iltg ''"Pf' r ill!l ' tlt (set• T<.t lde \ ' J ) 
i11 orde r (o ;; .-;< ·<• r t<ti n ~~- 11(-' i h <' l ' .s t ;·_n· h nine t:1ke 11 a .-; ;I toni(', ( ]! ;tt i.s , Lit 
Yt> l'_,. Slll ;tll ( non-to-; il' ) <l ilJo unts. i s <lPh•da hlP in I'UITas~es or not. 

l<'nnn 'l'abh· \ ' I it i-; PYiden ( t hat .st ndlJi ine 11·as d e!ecL1hle 
i11 t he I i 1·er and stolll;u·h o f h1·o dog~. 11·h i('h. had I'PI'l-'lYPd 11011 - iox i<· 
:~mounts of strn:hnirw <l nih· for ( ll·enh·-( II L> d:~ _1·s, a1Hl "·h il' h II"Pl'<' 
kille< l tln ep ho1; rs after a<l llli nisira !ion ,·,f t he l:tst dose of stnd1r1ine. 
l t i~ ;qJpan' lr t t h:1 t a ,-el·\ Lll ·g-e propmiiou ol' tli (=' <.111 1011 11 ( of ~t; ·\d1 11 iuP 
;llbni nis tr r e> d i n tlw l:bt <lose h;11l :t! t·he ti me of d <•c.dh ( :~hou r ,; ;11't er 
:~Llmirt i:-draii o n) <.tln•ad~- d isa p p P<n ed fnnu thP .stomac h ,,·al l a 1Hl t'Oll
tent s . T h P ki dn e,\·.s or <log 14:-ls shol\'(:'(l ,;1 11 :~dl-a l l ("e<l <l egTeL' or 
<·in lws i ~. ); o sll·~·l'lm ine 11·as detedahle in ihe org-:1 11:-; ol clog· l--1-08. 
~~- h i < · lt 1\':l ,s killP<l ! hreP da \ .s ;1fte1· ;Hl lllinist ra t ion of the la st d o:-L' of 
.s!l·~-dm in e. Snlhcil'llt t in; l' h a<l L,,-i,lP ttt h eLt psed for the P.'\ <·J·pt ion 
:~nd <les trudi on of th t-> poisor1. 

Tht' <h· t <· <·tiO II o r ,;(r_n ·h n ilW in (';l]'(';tSSf'.S and ('() l']bl'S of in d ivi<lll :tl.s 
:~nd ani r11 <t l.s . 11·hi l'h h:~d n•<·ei,-t>,l a iorti!' <·o ril :~ininu· sh·,-dlrl in P and 
11·h i.l·h <ii<· d h om ;l l';t1ls<-' oth e1· t lw n :-d r_yl'h ll ill<' poi s<;It ing.'. d e p<'Jl< l.s 011 

(1) th e ;tllloun t o f stn·l'ht lill<-' a d minisi<' I'P<l. (2) thP pPrio<l t ha t l'i<lJISPd 
hehn•e n tlu~ la s t do.~p :~n rl d en th , (:\ ) i lw ]wr iod i h at l' i;1psPcl hei11 <•er1 
ll ea !h Ullll il1P ti m e of a nal_1s is or t he <·oqh<-' or ('.a r<·as;-;, (--1-) t h t• ag-<' of 
tlw inrli ,-i,]u;d o 1· :~ r 1 i n l nl. (;>) t h<' s (;t(p in \1·\iich tlH• org-;m:-; of P'\nPtion 
(r.sp<•:·i<1 1l_,. l in=' l' ar1d kid JlPI'S) ll't' I'P . (li) \\ hP!her o1· no( emh;ll ntin g
flni <l s \\ Pre used . ;tnd ( I ) on ill <-' rn inLtll. 

](- i .s int en •st in l-'; io not<· t·h :~ t thP pnrifiPrl p-;t r.:~c!s pr<•lW I'<'<l from 
lh r lnng·s :!ll rl hP;n ( o f llog·s 1-±:1 :--; and 1--1-:m (·ontain P<l a ]t;ll'<ll_di<· 
po i son(~). 

(2) 'f'h ,. tr('{l/1!11' 111 ap;J/Ierl. - Tt is olll io u,; that tllP a lll ou i1t of 
st r \·dm i nP presPn t in <·oqhes :~ n rl <·area ssr.s p-;pee i;tl lY in i hP .stom;1cl1 
tl ep e ;u] ,; 011 1-h P hP;I hnPni :~ clm i n is! erP<l to i h t-> Yil'i im s. , \ !'erL1i11 
proport ion of t hP stJ·_~-,-hn i ne prr,;eni in l>od_~- " ill he l'elno,·r<l or 
<iPsiro_,-<'<1 h \· (i ) sfom;wh laY;i,Q'P . (ii ) Pllle t il',;, ;lll d (ii i) o:-:id is ing
a g-e rl h (P .g . poLI-''sill llt pP llll <l ll g-an;1te) . 
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DETECTlOX OF STR YCH NINE I:K CARCASSES .-IJ\D CORPSES. 

Tannic acirl will com bine with the strych nine still present in 
th e gastrointestina l tract forming the insoluble tannate. 

(3) D estr uction of Strychnine bv the lJody l'iswes and Fluids 
1:nt ra 1:itam .- According to Autenrieth (1928) the la r()'est proportion 
of st rychn ine a dminister ed is destroyed " in the liYing orga nism as. 
<.1 n ',;nl t of animal m etabolism " . 

(c ) A.fter tlt e Corpses and Ca rcaoses are iu a state of advanced decom
position. 

l n perusing t he literature (see IIJ.) <leuling \Yi th the per l:listencP" 
of strychnine in corpses and carcasses it appears t hat t h is poison i& 
very resistant to the proce:;ses of decompos it ion. In some cases 
st r ychnine " ·as detected a fe"· year s after death . rl'hese 1·ecords 
should. lHm eYer, be regarded with .a nitieal eye as the methods u :-;P<l 
in t he detection of strychni ne are open to criticism . 

In many cases only taste and colour tests (Otto's tes1 , 
Mandelin 's test) \Yere used whilst other inYestigators applied the 
biological test only . In ihe disrussioJt on ptomaines (IV. D ) it ''"ill 
be seen that ptomaine<> r esembling strychnin e, either r hemically or 
biologically .are knmn1. It has already been stated. that both the 
colou r ancl biological tests for strych nine shoulcl he applied i11 order 
to come to definite conclusion;; . 

The amount of strychnin e present in the bocly at the time of 
cleat h may in the course of time decrease in the folloTI·ing \Yays :-

(1) Jfetlt orl of fl1llial or Di;;posal of Co?'JJSe or Cw mss.- It is 
obYious that cremation completely destroys the poiwn. Em h::tlmi ng 
r etards p1·oce~ses of decomposition, hence it is probable i hat str~·ch
nine will persi st in such rorpse,; for long·er periocls than in 
nnemhalmecl corpses. 'l'h e pos,:ibili.t.\· of the Pmhalming fiuirl 
<l esiTo.\·ing, or ch em ically ch;mging stry<"hnine, shonl fl also be con
s idered . 

LO \\. temperatur es inhibit processes of clN·omposition . henre the 
possibi liti es of detecting st ryehnine in r·orpsf's nnd r:ncasses buried 
in i r·e- and suoTI·-ri elden areas are more fayoura 1:; lf' than in " ·a 1m areas. 

A 1·edain amount of strychnine escapes \\·ith t h e :A ui<l (<l f'com
poserl hloo <l an<l liquefied t issu es) :flowing out of the corpse or c:arcass. 
It is t h erefore obYious that in cases in a state of a(h-aure<l dec:om-
posit ion specim en s of the garments and coffin (unlAss tin-lined) 
sh ould also bp ta keu as t h ese \Yere satnrnterl \\·ith the fluid refmTed 
to . If there is eYiclence of the :A nirl hn ,·in~· p Pr<"olate<l throug·h the 
coffin specimens of t he soil coHcerneJ shoul <l al so be anal:vsed. In 
th e case of t in -lin ed coffi ns containing bo nAs onl~, it is ad visable to 
thoroughly r inse out the r:offin,; with a small qunntih· of 9G JW l' cent. 
alcoh ol nci rlifierl "·ith arehc acirl. 

In i.h e case of rareasses, " ·hich are <le<"om posed it is es;;ruhal 
that spe('i mens of unclerlyi~1g· soil he aualysf'<l for shYchniur . 
Car casses a re sometimes covered with qnicldimr, whirh c:n{sp ravi<l 
<li sintrgTat ion of t he tissues \Yith <'OJlSf'qnrnt lof's of flnirl whi.c·h soaks 
into the 11 mlerly ing soil. 
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'l'he :mthor conducted a number of experiments in order to 
determine whether processes of decomposition have a destructive effect 
on strychnine. Bovine live1·s wm·e minced, placecl in tins and definite 
amounts of strychnine (dissolved i 11 \ni ter) a<l decl. '-l'hese tins were 
stored at room t emperature during summer. After a month praetical
ly no decrease in the amount of strychnine added hail oeeunerl , 
whilst after four months only about 1/ 50 of the original amount of 
Rtrychniue added was present. 

It \\·a .-; uotice<l that acconhng- to the method of biolog-ical assay 
(inhaperitonP:tl injections into Unee ,,·eeks old >d1ite mice) mueh 
lm·ger aiHOunt:; (G t o 10 times) of s(rychnine were de!.ertable in the 
e:xtrnct::< preparecl hom t h e <l ecomposerl liYers if these exhact" \Yere 
not lhomughly pm·ifie<l b efore inj ertinu. This 11h emnneuon \HIS most 
1n·obaLly rlue to the presence of ptmw1ines, which ha,-e actions similar 
to those of strychnine. vV e also have to consider the possibilit ,y of 
ptomaines, 11·hich have effects opposite to those of c;(rychnine, being 
p1·esent in the ex!:J·adR examine<l. lu this r·.ase the hiologieal test may 
not reveal tl1P presence of ,.;tr:nlmine in spite of the fad t hat it is 
prPsPnt .in the PxiTact. 

Ju 011e <: a~e t h e exhaet prep;ued from a con trol live1· (to which 
no sh)·l·huine '"as ad<le<l ) , "-hich was analysed after h.aYing been 
allo"~erJ to <le<·ompose for four months, yielderl a positiYe potassium 
bidnornate-snlplnuic acid test . "~hic-h '"a,; inrlistingnishable hom 
that of iih_YI'lmine. 

(2) Hflin.foTl.- It is obvious th.a t the presellce of \Yater in graves 
will dissoh ·e out some of t h e stry('hnine present in cmpses provided 
they a1·e not endose<l in coffins (tin-lined and sen led) to which water 
has no access. In the case of corp ses ti·eaterl \Yiih aci1l embalming 
fluids lm·ge amounts of, if not all , t he strychnine present in the 
corpse will hP rlissohec1 an<l rem ovell by t h e '"·ater as ,;hychnine salt:s 
are easily soluble in water. T he less rlecomposerl the r:arcass the less 
strychnine will he di ssol ved by the water as i.he fatty substances 
present will t o n certain f':xten t preYent the entnmre of wa(er into t he 
01·g-aus an rl houPs. 

Tn t.l1e On<le1·stepoort experiment it '".as found t hat the boxes 
containing the carcasses of t he twenty-nine dogs \Yen' floating· in 
water afi e1· about. 12 in. of rain had fa llen in less !han flye "~ePks. 
A month latPr , after an othe1· G · 28 ins. of rain h ad fallen, the boxes 
'Yer e sii ll suhme1·gerl. It \Yas interesting to no(e that :1 fter G inches 
of rain kHl fallen in the rourse of three " ·epks the w il (black clay) 
was "~et 011h· ahont 1S inch es rlPep nn<l there "·as no \Yater ill the 
holes . 

(C) TnE ~\JOS'r SlTI'AllLE TESTS nm ·rnJ-: DETECTTo" ov Sn,YCITNT.NE. 

It has ahendy been staterl that. for r easons men!ion e<l aboYe the 
taste lesi null at l east on e colour teRt (Otto 's or ~fanda.lin 's teF:>t, e tc .), 
and the hi ologirn l test shoul1l he emnloyei! for strych nine before a 
definit e opini on r an be e:xpresse<l. '-L'he author achieYe<l very sat-is
factor:-· r esults '"itb tbe Otto test in conjunction '"ith o. biological test 
corulnderl npon thr ee weeks old whitP micP. 
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The g-reater the number of tests fm· strychnin e tlw more reliable 
the 1·esults '"ill be. 

(D ) Svn sTAXCES m ::sJL\lJJLlNG STHYCH:K i J\'E. 

'l'he substances r esembling strych nine chemically (colour t ests, 
etc.), and biologically coul<l be disen~sell 1111 der (a) chemical su h
stauces ot h er than p tomaines, anll (b) ptomaines. 

(a) Ch emical S u!Jsttll ii'Cs otlt er than F tonwln cs . 

(i) Kobert (1D06), Wit th aus (l Dll ) and Oadamer (UJ24) refer to 
a s nbstanee (]Jell agroze i n) '" h ieh .i s ,;ometime,; prese11 t ll \ <leeomposing 
m aize and \Yh ich r esem b le,; strychni ne tolh l·hemie<ill_,- .and bio
logically_ 

(ii) The colour reac tions seen \Yhen o:s.i cli sing agPnts are added to 
str ychnin e ar e not specific for this dr ug , bu t are ab o ;-;eeu in all 
ethyl lleriYa l ives of aniline and te trahydrochinolin, prm·irlecl th.at tlw 
pos iti on JH I W to the n i trogen atom i;; unsubsl ituterl )Seka (Klei11, 
] 933) J. ~Iethyl- an ti ethyl-strychnine, ~~-hielt differ in ad ion hom 
,;trydmine, also give a vosit.i Ye Otto test. 

(iii) The follo" ·in a: albloicb \\hen in j edell in l'Olll]JandiYel:-· 
large amount~ abo ind11ce t etanus in hogs : brucin e, theba-in, 
mmvhine, h y llra stiue anrl caffeine [K ofler (Klein, Hl;l=J)l. 

(iY) Brm~ine, quinine , r ~ orchorin , picric at' irl , rmtl man:-· ot he1· 
snb:.;tn n ces also haYe a h i tler iasi.e. 

(v) P oe and Bailey (l!J:n) ~tndieil the colour r eadions of tlw 
Otto test ou a large nnmher of ch em ical substanePs anrl founrl hYenty
three l'OlllponnclH whi ch g·aye son1e sh ade of yj ol Pt, laY en cler , m· 
llllrple . Some of the colours seen " ·ere Yer~· sim ila r to those giYen 
b_,- sii·y chninP. T he alknloi ds, cryptopine aml papaYerine, gaYe 
Yiolet colours, so also clid phen.dglociue (am ino al·ill rl erinltiYe). 
Allylph en:-·lthi oearba mi de haYe n br01n1 rol onr '"it·h .~l rea ks of ,·iolet 
anti t h e glneosi<l es, aes('u li n and nrhntiu , bnJ\\' 11 \\·ith a tral·e of Yiolet 
aurl a 1·edrl ish ,·inlet colmu respe('tiYely . Furthermore, the following 
suhq(an C'es g·aye tnH·Ps of, or , :1 cli ,; tin et ,·iolet t•ol01n : anil.iue lleri \-:1-
t iYes + mtho" ;mis.icline , hen zanilirle, ortho-hen zloluirlP, para
bn nno:miline. ortho-ph e netirl ine, par a-phenetidine: orth o-amino
phenol; all is-ie fl (·id (an nuatil· al' icl); n aphthalene nu rl antlnal'ellP 
lleriYnt i Ye~ + ali;.:;n iu , alph a -naph t hylam ino.azobenzell e, m i scPllaneons 
arouwtil· eompou w l s : benzyl phe n.dhyrlrazine , t etra hromophenolph 
t h b l Pin , a11 t1 t ri ]1henyllll e( h aue. 

(Yi) T he alkaloi lb ,r;eissospermin and hJJJWfihonn are sairl to 
c·a nse a colour re.aetion like that seen in str.n•lminP 'IYith sulphuric 
acid anrl potassium hidHom:de . 

(11) Ptomai'nes. 

P tomaine,; (<mil\J nl alkaloi (l ~. p utrefaetiYe alkaloitl,;, ('allm·eriC' 
ul ka l oids) are tlen n et1 as bases "formed unrler the act ion of hnderia 
m· of m eta bol i ~m 1v;- th e> spli tt.ing of em· bon t1 i oxirl e hom n u ami uo
aci<l." 
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T n 1SG5 "\ e hy <lllll Sr h \\'<t r zenba<'h extrade<l hom eorpses sub
Htauce:; w hi('h indul'ell tetanus (KolJPrt , l!:JOii) . Selmi preparell from 
corp::;ec; a ,.;u bstam:e ,,·h i.('h rP,.;emhle(l stT~· ('imin e l'hemi('all.v (Kol)ert , 
U:!O G) . K obe1't a bo ,; ( :~ tee; Uw t ~I.aas iso lated frolll nmsdP nnil hrnin 
in t h e fir iit sb1 g-es of derolll p osi tion :t ptom <t i11 e IYhirh ranse1l t etanus ; 
and th at Am t h or (ReP a lso UallamPr, UJ~4, lJ. :)!):{) founll n ptomr1 ine 
" ·hi('h resPmhl t> 1l sh'~Tlm i ne l'h Pmi l'a ll y. 

Hauke ( l SI !:J) refen; to ptmJw ine:-; i solated h om l·aruls,.;ps iu a 
sta te of :tlh<lnloPd dp(·om p o,.;ition ,,·hiclt hnYe a na r('oti c (pa ralytic) 
eft=e(·t on frog-,.;. ] I P cmTPeH.\ r Pm ar k,; tlw t· the pre,.;enl:e o f snl'h 
ptom a in es n w sb tlte ph a n nacologil· ;d pft=eri s of stT\'chn in e• . 

A c·co1·1ling to 'W itt ha ns (HJll) Baumert ,.; tatPc; tha t " in one ca~u 
t h e ptoma i ne i n qne,;hon not only gaH' Yarious chemi cal r eact ion ,; . 
in d uding t h e iden tif ,,· ing r e.actiolls of :; tl ·~·dmiue, b u t a lso lJO.ssPssecl 
the t ebnizin g ;Jdiou of tha t alknloi ll " rn t ort n nately no parti culars 
<tlJOut t hi s (';J.-:e are an1ilable. 

::\[e(· ke .i ,.;olflt ed a f.ai1ll·ly hitt·er, non-tetanizing ptomaine ,,·lJi('h 
gave a p ositive Otto test an1l \\as eolom·P1l y<>llo\\' h~· Erdmauu' s 
n~;~ge nt, and cli1·ty Yiolet hy F1·oh<le's re:~g-eut (vVitthaus , 1911 ; 
Ga<lam er , VJ~4). 

Ua <lamPr (1924) gr oups the ptmnainPs ac<'onling to th eir 
sol ubility in Ol'l~";mi c soh en t;:; . He l'e !H<tl'ks t h;~ t the vtonwill es \Yhi('h 
are u tp :1hle of be in g <li ssohP<i h.v c hloroform out of an al kalin.,, 
,;olnti oH are '~ <1i1 l i o h ave a p1mgeut hitter taste Hllll that th ey re<hu·e 
io<li<: af·i ll t o iodi n <>. .. They arp <tlso :-;a i1l to gin• a 1·p(! ('Olou r witl1 
snlph u ri (' <l C' i <l allll F1·iihde's reagent ~ " 

j._cconling· to E.ippenbe rger ma11~· ptoma iuPs mPntiou ed in the 
l it eratur e <H'P no thin g else hu t peptones (Ua1lamer , 1U24). 

(i.) Cnid en t ified jJ iomaines i .wlutcrl f ro m tl1e 1'1/ !"I'Ossrs of duy .~ 
k i lled a s con t/'iJTs in t h r st ryrlmine e.t·perilll ent .- vVhen e,·er c:n ('asse;; 
of t h e dog,; ki ll ecl IYi th sh ydmi11e \\·Pr e exhumed , :-;pP('imens for 
a naly sis wm·e ;1bo collecte cl from the ('a rea.sses of the ('OJlhol <logs 
\Yh ich \Yere sho t. T h e ext ra l't ,; from t l1P org"<l ll s IYerP ]Jl'Pp:nell h~· the 
sn m e m eth od " hi 1•h ,,·a s n,.;e<l in th e isoLd ion of sh ·n·hnine . It is 
t h <> refor e ob,·io us t ha t ottl)· t hose 11tmu:t i tl e,.; , whi\'h .lmYe th e .same 
solu b ilit y l' h :n ad <> rs as str.\ dmin e :n e (·mu·e t'J le ll in O ndersh·•poor( 
e:\.perimen ts . \ V hPil org·:n J;< in an ;uhnnl'ed state of <i e<'ompo~ition 
;__ue an alysed for t h e p resen ee of stn·d1uine i1 is <HlYi.-;a ble (o take up 
the eh lorofon n I PRi1l nP iu a ,~ma ll quanti ty of al'illulatecl (H 2 S04 ) 

llisti lle<l " ·ater an1l t hen sh a ke out Oll ('e \Y ith PtllPl'. The eth er, in 
wh i.eh st r .n·lm in P su lph a te i.-; pnti ·t i(' :lll~· i 1t.~ol uhle , \Y i ll r em oYP h om 
the aet[Ueo us solut io11 t h o,.;e p tomain es \\·hi1·h <t re sol uble in }his 
orguuic ;;oh en t . 

T a ble Yll P J llU0 1li1-~s t h e result ~ of th e Pxha1·ls JHPpa r ed h om 
t he org-ans o f th e cm~trnl fl og-s . 
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DETECTIOX OF STltYCIIXI NE IX C.UtC'.~SSES ANIJ CORPSES. 

Th e follmYing is eYi<l ell t h om Table Yll. 

( l ) D og 1:~2()-the extrad prepared hom th e stomadt (plus 
con tents) t:olleded six clays after lleath inclm·ecl symptoms 
in \Yhite m ice ,·ery d o:;ely resembling tho,;e seen in eases 
nf strychnine poiso ning. The extract ''"as, howeYer , not 
bitter and g.ave a negatiYe Otto test. 

The extract prt'pm·ecl from t he bones l'olledet1 eighteen 
weeks after death also induced strychuine-lih spasm:s. 
T he extract had a r;light bitter tastf' and ·' ·if'l<1e(1 a negahYe 
Otto test . 

(2) D og J.3Hi- tl1 f' ext n 1 ct prep a r ed frolll the hones l'Ollf'decl 
six 'neks aft er <I eat h in<hwed stryc hni ne-likf' spasm ;;. 
Th e Otto te;; t " ·<.t::\ negative and the ta;;t e not bitter . 

n) D og l :U5- t hP extract prepared hom thP .. abdominal 
(·on ten ts " e:xlm med six 11·eeks after df'ath Yielded stiTch
nine-li ke ;;pasms an <l a Iwg-atiYe () tto te,;t a J ~(l \Ya,; 11 ot .of a 
hi tter tast e . 

The exhud of tl1e bones exhum ed e]e,·en month;; a ft er 
bu ri al in duced no :;trydmine-li ke sp<t ,;m~ . The result of 
t h e Otto te~t· YPl'Y much r esembletl that seen in :;trvclmine 
poisoning ;nul tl{e exha <·t nlso had ~~ bittPl' t·aste. · 

(4) ])og 1<?0 1-tlH' extrnc·t ]Jrf'parecl hom the hones exhumed 
tPn \Yeek" al'tf' r ,]rath i.ndured strychuin e-like spasms. 
'J' h e Otto te:-;t 11·as, h o11·eYe1·, negahn' ancl the taste of t h e 
extract not hit ter. 

(CJ) D og- J.:l27-th e e:xtrad of the hones Pxhumed ten ,,·peks 
after deaih in ,lnl'P<l ~trydminP-li ke ;;pasm s and thP taste 
~nts intem;ely 1Jitl'e r. Tht> ()( to te~t 1n 1s, hoiYeYer, n eg-a tive. 

The extrad of t he ho nes exlnmH~d ele1·e11 m outh s afte1· deatl1 
induce(] no stryeltni ne-like spasms. 'l'h e t>xhaet \Yas slig-htl~· hitter 
;n taste h11 t yielded a Iwg-at iYe Otto test. 

'I he n'ma iu ing- e.\:hn i'ts h a<l 110 c hf' mie.a l or hiolog·i<'al eh aradPrs 
whid1 C'oul<l h P mist<l k t> JJ for t hose of sh·~·chni11e. 

A nnmlH'l' nf i he ext nwts I'Ontainetl lHH<·ohl' ptomaines. 

(i i) Jrlent ifird ]Jf rmw inPs. - Tht> m1<lermentionetl p toma ines " ·ere 
ohtaine<l from 2\fess1·s. F rnt>n kPl and Landau , B erli n - Oherschiinf'
\\·ei(le, Gt>T lll <m~-, <l ll <l \Yel'P ,;uhmi tted to th t> follmYin g· tests. (Tnhlf' 
YI II .) 

Fen !Jw <"olonr test 0 · 2 gm. of t h e a bon~ p tonw ine,; was u se<l. 
For t he b iological t est t he amount;; of ptomaines mentioned in t h e 
fl hoYe ta Lle \Yere tlissoh erl in 0 · 6-1 · 0 (· .r . phyr>iologi<·a l sa line solut ion 
(s~eriliserl) ant! in jected i11 tnqw ritoneall_,. into thrt>P. \Yt>eks olrl \Yh it.e 
Jlll (·e . 

'Not in a singl e case <li d t he r e,.,ult of the colou r tests resemble 
t he play of colour;; sPen in str·.\·ehnine . On the otlwr hanrl nenrin
br·om ide, g ua nidine t:arbouate, clwlin chlmicle (0 · 001 gm.) and 
·tJ>im ethy l-pyridine inclueed spa;;m s which 1·esemhlerl t h m;e seen in 
lf'ases of strychnin e poi,oning-. 

Oarl aYPrine an a p uhe:-wine in the doses ment ioll etl aboYe appear 
to he typical paraly tic poisons fm· white mire. 
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DETECTION OF STRYCHNINE IN CARCASSES AND CORPSES. 

V. SUMMARY. 

(1) In order to expres;; a definite opinion as to t he present"e or 
absence of strychnine in ]ntTijied extracts of specime11 s of organ;;, 
etc., it i,; essenti al that the following tests be conducted: (a) taste 
test, (6) colour test, and (c) a biological test. Immature "·hite miee 
are for various reasons more suited to the biological test t han hogs, 
(Rww escnlenta, Rana p-ip-ien s, Rana zJalnstris, Rana aqualensis). 

It is definite that very nm·elwhle .and inaccurate results >Y ill be 
obtained if both the colour and hiologieal tests for strychnine a1·e not 
applied to ex.tracts as a large nun1ber of ehemical s ub~tauces , i nel ud
ing ptomaines, are known "·hich yield positive results either with the 
nolour test, or with the biological test fOl' stryehnine. :Yiany of these 
substances also have a bitter taste. 'l'he greatest care should be 
exercised in expressing an opinion as to the presence of strychnine 
in decomposed careasses and corpses. The author isolated a strych
nine-like ptomaine(s) from a decomposed liver, ''"hich was known not 
to contain any strychnin e. This ptomaine(s) had a bitter taste and 
gave a positive sulphuric acid-potassium biehromate test for 
strychnine. The results of taste, chemic:a l and biological tests with 
unidentified and identified ptomaines are recordec1. 

(2) If three weeks old ''"hite mice are used in the biological test 
at least 0 · 008 mgm. strychnine sulphate is required in onler to 
produce reeognisable strychnine spasms in a mouse weighing 10 t o 12 
gm. With 14 day old 'vhite mice weighing 5 to ti gm. 0·004 mgm. 
strychnine sulphate is detectable. In order to achieve 1·eliable results 
in the deteetion of stryrhnin e in pu r£fied extracts of org·ans, ete., 
at least 0 · 011 mgm. strychnine sulphate should be p1·esen t as approxi 
mately 0 · 007 1ngm. is required for the Otto test and 0 · 004 mgm. for 
the biological test if this is conducted upon 14-day old white mice 
weig·hing from f) t.o f) gm. Tf thrAe·weekR-olrl ''"hite mice are employecl 
the least amount of strychnine detectable in extracts is 0 · 015 mgm. 
if both the Otto and biologi cal tests are concluded. 

( 3) 'l'he symptoms of strychnine poi son ing in ''"hi te nuce and 111 

the frog (Rana .aqualensis) are described. 

( 4) The taste test and cb emical and biologieal te~ts for strych
nine are discussed. 

(5) Faetors responsible for the di sappearance of sh·.n·hnine from 
·eorpses and earcasses are discussed. Of four clogs killed with 
strvchnine and exhumed ten weeks after death stryrhn ine ' '"as 
detectable in three CH.Tcasses, whilst of four c:arcas~Aii exh umed 
eighteen ·weeks after death only one was positive for stryehnine . 
Eleven months after death eight. car<"asses of dogs killerl ''"ith 
strychnine were exhumed and ;;;trvchnine was deteda lJle in onlv four 
Df 'these . Subsequent exhumatio.ns of carcasses of dogs hlleci with 
:strychnine and of control dogs are to he c:onduded. 

(f)) Methods of extracting strychnine from car casses and corpses 
:and of purifying these extracts are discussed. 
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Jl. U. STEYJ\ . 

(I) In fresh carcasses and eorpses the most suitable organs for 
:analysit> for the presence of strychnine <u·e liver, stomach, spleen, 
lung anrl the central nervous system; also the urine . 

CR) In two ont of three dogs , \vhich hacl r ec-eiYecl str:n.:huine as a 
tonic, strychnine " ·as lletedn ble in th e liver and stomn c-h (plus con
t-ents). 

(8) A large number of chemical substances, \Yhich resemble 
st.ryf'h11iue ( ~hemi r:ally nnd hiologif'nlly, are rliscusser1. 
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