








DETECTION OF STRYCHNINE IN CARCASSES AND CORPSES.

approximately nine times the minimum amouni of strychnine that is
detectable by the biological test (see biological test). 1t is therefore
clear that fairly lavge quantities of strychnine must he  esent in
order to render these precipitation tests of any value in e 1dentifica-
tion of strychnine. If a sufficient quantily of strychmine be present
in the extract all the above precipitating agents cou’  be used as the
results of this test will give an indication as to *he amount of
strychnine present. Wagner’s reagent No. 1 and  aver’s reagent
are the most sensitive.

If large amounts of strychnine (above -0 mgm.) are mvesent in
the extracts to be tested the method of identifying wlkalo by pre-
cipitation described by Fulton (1930) may be found usel  in con-
firming the evidence obtained by other chemical reaciions and the
biological test.

According to Seka (Klein, 1933) strychnine, we~My acidified
with nitrie ac 1(1 1s still precipitated in the follo“mo d 1 s by the
undermentioned precipitants: 1:400,000 by potas n  bismuth
iodide, 1:100,000 by potassium mervcury iodide, 1:300,000 by sili-
COtuII(’Stl(’ i(‘l(l 1:600.000 by phosphotungstic acid in the presence of
1 per cent. hy ‘drochloric acid, 1: lU 000-11,000 with frinitrothym~!
and hexanitro-diphenylamine, aud 1:9,000-10,000 with picric ac:
Precipitates are also formed with chlorine and bromine water. | Seka,
(Klein, 1933) and Gadamer, 1924.]

(by Colowr reactions for strychnine.

(1) Tn 1827 Orfila (RRanke, 1879) found that en evi orated
alcoholic extract of intestines to which strychnine he  been added
gave a red colour with nitriec acid. On the other hand Gadamer
{1924) and Seka (Klein, 1933) state that in concentrated nitric acid
stryehnine is dissolved with a vellow colour and brucine w1 a red
colour.

(2) Cloetta (1866) states that (¢) when strychnine 13 dissolve in
concenirated sulphuric acid a violet colour appears when strong
oxidising agents (e.g. potassium bichromate) are added; and (b)
strychnine and chromic acid form a combination, which is almost
insoluble in water. According to von Dragendorff (1879), however,
strychnine chromate is not very insoluble in water and tts precipita-
tion can be retarded or prevented by certain foreign substances in
the solution.

The sulphurie acid-potassiumi bichromale {est, which was firsi
proposed by Otto (Poe and Bailew 1933) in 1846 1is furthermore
referred to by Ranke (1879), itthaus (1911),  eiduschka and
Meisner (1923 and 1927), Gadamer (1924), Autenrieth (19! , van
Tiallie en Bylsma (1928), Glaister (1931), Seka (Klein. 1933), and
Poe and Bailey (1933).

I'f to a purified extract, as described unter 1V (A) a few drops of
sulphuric acid be added and a small cryst.  of potassium bichromate
be then pushed ahout in it with a glass rod a deep blue col v, which
rapidly changes into purple, crimson and red, and then slowly fa s
away, results. Very similar colour reactions are obtained, -ead
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of potassium bichromate (Otto’s test), ithe following oxidising agents
are used: potassium permanganate enzell’s test), manganese
peroxide, lead peroxide, potassium chlorate and potassium iodide,
potassium ferricyanide, cerium oxide (Sonnenschein’s reagent) and
ammonium vanadate (dissolved in councentrated H,S0, (Mandelin’s
reagent). These colour reactions are not specified for strychnine but
are also seen in all ethyl derivative of aniline aud tetrahydrochinolir

provided that the position para to the nitrogen atom is unsubstitute

[Seka (Klein, 1933) and Gadamer, 1924].

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

Witthaus (1911, p. 1061) states that +  the alkaloid geissosper-
man, contained in [Pareira brava °° behaves like strychnine with
sulphuric acid and potassium dichromate; “° (2) hypaphorin. an
alkaloid obtained by Gresshof from the seeds and bark of Hypa; rus
subumbrans, cultivated in Java as a shade-tree, and investigated b+
Plugge, is said to ©* cause a beautiful violet color, like that wi
strvchmin 77 which *° changes more rapidly, and socon disappears
altogether  with this test 7 and (3) ° anilin also gives a blue-violet
colour with potassium dichromate and dilute sulphurie acid, but this
colour does not change to red and yellow, but to black, wh : a
peculiar odor, somewhat resembling that of bitter almonds, 1s given
off, whicli is not observed with strychnine.”

According to Wormley (Poe and Bailey, 1933) curarine and cod
liver o1l give colour reactiong with Otto’s test similar to those seen 1
strychnine. He also states that a number of substances (amongst
others morphine, quinine, sugar, brucine, ar tartar emetic) will
interfere with this test.

Ialler (Poe and Bailey, 1933) found ¢ that the petroleum eth
residues from gelsemium and yohimbe give the strychnine test
presumably the Otto test for strychnine.

Poe and Bailey (1933) state that *°  imeli made a study of the
interference of certain substances employed in t apeutics on the
Otto colour reaction. He found a number of dr which more or
less interferred with the test.”” It is unfortunate that the drugs
concerned are not mentioned by Poe and Bailev as the publication
of Mameli 1s not obtainable in South Africa.

Poe and Bailey (1933) tested a large mumber of organic com-
pounds with the Otlo reaction for strychnine and found a number
(e.g. cryptopine, papaverine, piperine, arbutin, enzanilide, ete.),
which yielded results similar to those seen in strychnine. 1ev also
found that certain organic compounds (e.g. aesculine, meta-amino-
phenol, azoxyhenzene, benzilic acid, benzohydrol, beta-naphthol,
etc.) completely covered up the Otto test for strvchnine when
present in equal amounts.
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. . 1
Aceording to de Vry ¥’ v o (Cloetia, 186G6G)  ——
ceording to de Vry aud van v Burg (Cloetfa, 186G6) 63,000
grain (- 0-0011 mgm.) strvehnine is detectable hy the Oito test.
Cloetta (1866) however disagrees and states that the smallest amount
. . . . 1
ot strychuine detectable by means of this fest s 7000

(-0-0095 mem. ).

grain

Gadumer  (1924)  states that  the sulphuric  acid-potassiuin
hichromate {est ix still positive with 0001 mgm. strychnine.
Heiduschka and Metsner (1927) were able 10 demonstrate 0-000125
mgnt. stryehnine by means of this test, whilst (Glaister (1931) refering
to this test, states that * this play of colours is characteristic of

stryehnine; and can be perceived with the orain of the poison

.
1 10,000
(10 000 grain  +0-0066 mem.). N\ glance at these ficures shows an

enormous discrepancy.

Repeated texts couducted by the author showed only the fuintest
violet colowr with 0-007 mgm. strychnine sulphate. With quantities
smaller than this amount of strvehnine no characteristic and reliable
play of colours was oblained. The tests were conducted as follows:
1 gm. of stryehnive sulphate was dissolved I iter of distilled water
LFrom this stock solution weaker solutions were prepared.  Of each
dilution (ranging from 1:1.000 1o 1:8300.000) 1 c.e. was taken and
evaporated on a waterbath and the residue submitted 1o the  Iphurie
acid-potassium bichromate test,

(1) lerduschka and Meisner (19237 describe a sublimation test
tor strychuine.  The stvvehnine is sublimated 7 cacuo and the follow-
g  lesls are then applied: () Precipitation  with  potassive
bichromate by Behrens method.  Strychnine bichromate 75 forme
(1) Precipitation with sulphuric acid as the acid stryehnine sulphate.
H o the sublimate s dissolved v dilute sulphurie acid, acid stryehnine
silphate crvstalixes out in long needles.  (111) Furtherniore, colour
tests (Wenzel's, Mandelin's and Ofto’s tests) are applie

Kempf and Kder (Gadaner, 1924, pp. 378-382) also refers to the
microsublimation of stryvehnine.

() To 4 c.eoof a strychnine solution add an equal amount of
concentrated hydrochlorie actd and 2-3 gm. of pure granulated zinc.
heat to the boiling point and Teave standing for 3-4 minutes. [ a
drop of a 1710 per cent. sodium nitrite solution he added to 2 ¢ of
the above cooled solution a red colour immediately appears. (-003
mgn. strychnine in 1 c.c. of the solution tested still yvields a positive
result (Malagquin-Deniges), (Gadamer, 1924,

In regard to this test Seka (Klein, 1933) wlds: If to the remain-
g portion of the solution one {o two drops of bromine water bhe
added, a purplish-red colour appears.  If more bromine water be
added a precipitate which dissolves with a red-violet colour in
alcohol, ix formed.
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(9) Erdmann’s and Froehde's reagents ¢ive no colour reactions
with strychnine. [lrdmann’s reagent—-" sulphuric acid contaiming
nitric acud, prepared by adding to 20 c.c. of pure councentrated
sulphuric acid 10 drops of a mixture of 10 drops of concentrated
nitric acil and 100 c.e. of water 7 (Nutenrieth. )23, Froehde’s
reagent— 7. A solution of molvhdie acid in sulphurie acid. pre-
pared by heating gently and dissolving 5 mem. of molybdic acid or
sodivm molyhdate in L ¢.eo of pure concentrated sulphuric acid, The

sohution which should be colourless does not keep long.” (Autenrieth,
1928). ]

(6 Necording (o Aoy, Valdigmé and Aoy (192610 7 strvehnine
in 11,80, 15 unaffected by the addition of small amounts of TO, or
acetate.  But on exposure (o the sunlight the solufion becomes violet,
as a result of oxidation.  This method may be used for the detection
of 1x 107" parls of stryehnine.”’

(T Wharton™s test- " Dissolve the substance to be tested in a
dry condition in chlovoform.  Put this solution in a small test-tube
and evaporate the cliloroform by setting the tube in a larger one
containing boiling hot water.  When the substance is dry or nearly
so. add a fow drops of mixture of equal parts of strong sulphurie acid
and water and dissolve by shaking.  Now introduce hromine vapour
carefully and move the tube to and fro so that the solution takes up
bromine. Replace the tuke in boiling water to expel excess of

bromine vapour. H stryehnine is preseni, a carmine-red colour will
appear 1moa few minutes, Tnereasing o intensity as the bhromime
evaporates.  This colour fades after a time.  Instead of bromine

vapour, a solution of a drop of hromine 1 2 c.e. of chloroform may
he used. 1 the quantity ot strychnine present is small, only a hitile
bromine should be added (o the solution 7 (Nutenrieth, 1928,

According to Fujiwara (1933) a reagent of s Hhwrere acid and
sodinm molyldate 15 specific for stryehnine.  No details of the tests
are described in the abstraet and untfortunately the Tokyo Jouwrnal of
Biochemistry is not obtainable in South Africa,

() Physical and Chemical properties of Stryclinine,

The crvstallography of stryvehniue and s salts s useful in the
identification of this poison. The crystals of stryehmnine when com-
bined with picrie acid, pierolonie acid, p-nitro- and tvinitro-benzoic
acid, hyvdroferrocyanic acid, perchlovie acid and todic acid, are
characteristic | Neka (Klein, 19331].

Necording to Klobusitzky (1934 the following strychnine salts
vield characteristic crystals with a 4 per cent. sodium glyveerophos-
phate  solulion sulphate, c¢hloride, nitrate, phosphate, and  the
elveerophosphate.

() DErEcrion oF STRYCUNINE BY e Doaveysis Mo,

Nunn (1932y describes w method of detecting stryvehnine with
the use of a Graham dialyser. The specimen (organ or stomach con-
tents) is cut into small pieces, placed in a ¢ ss jar, and then mixed
with two or three ounces of water containing 2 per cent. hvdrochlorie
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acid. The glass jar Is then immersed in hot waler and its ~ontents
allowed to digest for two or three hours. The contents of 2 glass
jar arve then poured into the dialvser, whi  is immersed in aistilled
water and allowed to stand for twenty-four hours. T is process is
repeated a second and third time, if cousidered necessary. The
distilled water is tested with Mayer’s reagent for the presence of
alkaloids. Tf the result is negative there 1s no need to proceed, and
if positive, the distilled water is evaporated on a water-bath to one
ounce and filtered 1f necessary. The liquid is now made alk ne and
shaken with chlovoform. The chloroformu is evaporated aund the
residue tested with sulphuric acid and potassiumi bichromate,

(D) Biorocrear. Tesrs.
() The Solvent.

Before discussing the biological tests we have to con-<ler the
solvent necessary for dissolving the residue of the purified ¢l woform
extract, which 1s to be injected, into white mice or frogs.

The experiment shown in Table T1 which was rvepeated twice
with the same resulis, was conducted with physiological saline solu-
tion and distilled water, both of which were slightly acidified with
sulphuric acid.

I'rom Table 11 13 is clear that physiological <aline sol=+ion
should bhe used as a solveut in preference to distille water, v ich
when injected intraperitoneally i excessive quantities mor cause
severe and continuous clonic spasms of the hindlegs ar  death.
These spasms resemble, to a certain extent, those seen in s chn
poisoning in white mice.

1t is not advisable to inject more than -5 c.c. of phvsiological
galine solution intraperitoneally into three weeks old e miice
welghing approximately 10 gm., and not mroe than 1 c.c. 1 the two
weeks old white mice weighing approximately 5-6 gm.

(b) The Animal.

Hall (Ranke, 1879) was the first to recognise the importance of
the °“ frog 7 in the detection of =uinute amounts of strychnine,
especially in forensic medicine. > suggested that ““ frome ”” be
immersed in the solutions to be tested for stry nine. irlev
(Glaister, 1931) modified Hall’s method by injecting some ot ;
solution 1o be tested into the thoracic or abdominal cavity of the fr

Harley was able to detect 0-004 mgm. (= grain) strychnine

1
1 16,000 ©
and Hall 0-013 mgm. (= 5000 grain) by their respective methods.

Pickford (Ranke, 1879) produced severe tetanic spaswe in ‘¢ froge
with 0-006 mgm. strychnine injected subcutaneously. nfortunat
the specific names of the frogs used are mot given. According to
von Rautenfeld (Weiss and Ilatcher, 1922) Rana tem~~~aria 1is
unsuited to the quantitative estimation of strvchnine. » found
that Rana esculenta 1s 25 times more succentible to <t*vchnine than
R. temporaria (Kobert, 1906). Lovett eiss and  atcher, 1922)
refers to the difference in susceptibility of °° frogs ’* to sirychnine.

5
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He attributes this phenomenon to the ‘° well-known difference in
vitality of summer and winter frogs.”” No mention 1s made of the
specific names of the frogs used 1n his experiment.

Ipsen (Weiss and Hatcher, 1922) suggests that the imouse be
ased in quantitative determinations of stvychnine in preference to the
“frog > as the latter is subject to seasonal variations in its sus-
ceptibility to strychunine.

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 55 mem. per
Kg. body weight. Kobert (1906) states that the lethal  se of
strychnine injected subcutaneously into the ** frog '’ 1s 20 mgm. per
Kg. body weight. 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 1n their susceptibility to strychnine during the course of
single investigations conducted over short periods of time. This 1s a
serious disadvantage as far as the guantitative determination of
strychnine by the frog-method is concerned.

The following 1s a summary of experiments conducted by Weiss
and Hatcher (1922): (i) The common grass frog, or leopard frog
(Rana pipiens Shreder) can be used in the quaniitative estimation of
strychnine after a period of fasting until the metabolism is reduced
to a minimum. The period of fasting lasted about three to four
weeks.  Unfasted frogs are less susceptible than fasted frogs to
strychuine.  (11) 6-15 mgm. strychnine sulphate per Kg. body weight
induces perceptible increased reflex excitability in fasted frogs.
(111) The susceptibility of frogs to strvchnine can be reduced by
suitahle feeding. (iv) “° The renoval of the liver of the frog during
a period of minimal metabolism (after long fasting) has little i~ #uer-e
on the size of the dose of strychnine required to induce increase re x
excitability. The 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 had fasted for a long
period, or until its metabolism was minimal.”” (v) ¢ Variations in the
weights of the animals within wide limits are without i»Huence of
the amount of strvchnine per gram of weight reguire 1o cause
incveased reflex excitability.”

I'ihner (Autenrieth, 1928) states that *° between 0-02-0-05 -mgm.
of strychnine nitrate is the smallest quantity capable of prc 1cing
tetanic convulsions in a medium-sized frog.”” The exact weight of
the frog and the species should have been mentioned. As the sentence
stands it conveys nothing to the reader in regard to the susceptibility
of the frog to stryvchnine.

Priestley (1930) states that either “ Rana pipiens ’ or ** Rana

palustrrs 7’ can be used in the quantitative determination of strych-
nine and that the average percentage error is 10 and rarely exceeds
15. He states that various factors (diet, temperature, ete.), have to
be considered in connection with the susceptibility of frogs to
strychnine.
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Koll (Klein, 1933) states that tadpoles in the stage of changing
from larva to frog, are very susceptible to stry nine. They show
typical tetanic convulsions afier subcutaneous injection of
0-0003-0-0004 mgm. strychnine. Neither species nor weights of frogs
are mentioned,

According to Falck [Kofler (Klein, 19337 voung mice weighing
4-5 gm. are very susceptible to slrychnine. >t more than 0-5 c.c.
of the solution to be 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. The tail is stiff and shows tremors, which
are characteristic of strychmnine and which can be registered on a
kymograph.

Az the author intended conducting experiments in order to
ascertain for what period after death strychnine is detectable in
carcasses, 1s was thought advisable to determine which amimal (frog
or mouse) is most snited to the biological test. Consequently a
number of experiments were conducted with white mice and frogs
(Lana aqualensis Bocagd and Nenopis lacvis Daudin). The experi-
ments with the white mice were repeated twelve times, and those
with the frogs twice. In each case the same result was obtained.
All the white mice used in these and subsequent experiments were
obtained from the same breeder. This allowed of obtaining mice of a
definite age aud strain and all of which received the same diet.
Table 11T embodies the result of the effects of different quantities
of strychnine on three weeks old white mice.

From Table 111 it 1s evident that it 1s possible to detect
{0-008 mgm. strychnine sulphate when it is injected intraperitoneally
into three weeks old white nmiice weighing from 10-12 gm. Tt was
found that fourteen day old white mice weighing about 6 gm. possess
the same degree of susceptibility per unit body weight. As the latter
animals weigh much less than three weeks old mice 1t is advisable to
use the vounger animals as smaller guantities of strychnine are
detectable in this way. :

Rana aqualensis® was found to possess the same degree of 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 Iymph sac) per 10 gm. body weight
of frog. The frogs vavied in weight from 10-25 gm. They were very
young but unfortunately their age could not be determined owing to
lack of knowledge of tlie species, which 1s now being studied by
Mr. Fitzsimons.

Nine times the amount of strychnine sulphate that is detectable
with Rana aqualensis had no effect on Xenopis laevis 1e welghts
of the two species of frogs used were approximately the same. 1
frogs were starved for sixteen days and kept under identical con-
ditions before being used.

* The frogs were kindly provided by Mr. White and identified by Mr.
Fitzsimons, both of the staff of the Transvaal Museum, Pretoria.
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In view of the above facts and also because (1) Hana aqualensis
13 not obtainable during autuiun and winter and (2) mice react much
more promptly than frogs to small amounts of strychnine (see
symptoms of poisoning) 1t was decided to use white mice n all
biological tests to be conducted. Three weeks old white mice were
employed as 1n the determination of unknown quantities of stry
it was at times necessary to inject 1-5 c.c. of the liguid to be
This volume of fuid (injected 1ntra-abdominally) is excessive tor a
fourteen day old mouse weighing 5-6 gm.

Symptoms of Strychnine Potsoning in TWhite Mice.

If amounts of strychnine slightly less than the LoD be
injected intra-abdominally into mice restlessness and increased excit-
ability set in about 5-10 minutes after injection. The animals run
about continuously and soon show an ocecasional clonic spasm of the
hindlegs. The spasms increase in severity and the spasm-free int val
becomes progressively shorter. Sywmptoms of weakness (paresis,
ataxia) set in about L0-15 minutes after injection. These are soon
followed by complete paralysis, the animal lying on its abdomen or
side unable to move, and showing severe attacks of clonic emasms
of the whole body and legs with the hindlegs rigidly extende hack-
wards.  Some aftected mice *° shivered ”’ (continuous clonic spasms)
continuously for more than an howr The tail 1s extended upwards
or in line with the body and if the animal lies on its side the front
legs are extended at right angles to the body or backwards along the
abdomen. The interval between the attacks depends on the severity
of the case. It may vary from a fraction of a second to a few minutes.
Convulsions way 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 1n 2
minutes after injection. The symptoms are more severe than those
described above and death may ensue from H-15 minutes after injec-
tion. The head may be thrown backwards and the tail mgidly
extended upwards.

In peracute cases the mouse suddenly gives a few ~hort jumws
with stiff legs and falls into convulsions with the hini gs rgu -
extended backwards and without any prodromal symptoms, a few
seconds to a minute after injection. Death may occur almost
instantaneously or after one or more attacks of convulsions, which
follow at an interval of a second or less. In some cases the head is
thrown backwards and the tail rigidly extended upwards at right
angles to the body.

The rigid backward extension (in the same line as the ody) of
the hindlegs during attacks of convulsions is characteristic of
strychniue poisoing.

Symptoms of Strychnine Poisoning (n Rana aqualensis.

Youug frogs weighing 18 gm., which had received 0-01¢ mgmn.
strychnine sulphate (i.e. -8 mgm. per Kg. body weight) m the
dorsal lymph sac, developed fairly severe tetanic convulsions {1 vy e
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It seems unnecessary to refer to all the experiments conducted
in connection with the fate of strychnine in corpses and carcasses and
ouly a few outstanding cases will he mentioned.

Thompson (Cloetta, 1866) found strychnine in the stommach of a
dog four months after it had died from this poison. Taylor (Cloetta,
1866) was unable to detect strychnine in the stomach of a person,
who had taken and died from the poison ten vears kefore.

Cloetta (186G6) added 1 grain (=0-066 gm.) strychnine nitrate to
the stomachs of hwman beings, and placed these in glass vessels, which
were closed up and buried three feet deep. After eleven and a half
months he still detected stryehnine in the stomach.

In 1856 Riekker (Ranke, 1879) placed the heart lungs and ver
of a bull in glass vessels and after having stirred H grains (=U-33
gm.) strychnine nitrate in solution into their contents the vessels
were closed up with paper stoppers. Theyv were then packed into a
case of sawdust and stored. Eleven vears and five weeks later iekker
still detected strychnine in the contents of the vessels. Ranke also
refers to experiments conducted by other investigators.

Raunke (1879) killed seventeen dogs with 0-1 gm. strychnine
nitrate. None of the animals vomited. Nine dogs were buried 1-5
metres deep in loose sandy soil and the remaining eight in loam soil.
Carcasses were exhumed 100, 135, 200 and 330 days after burial
respectively, and the specimens (stomach, intestine, liver and spleen)
sent to different chemists for analysis. On the 330th dayv the organs
were not recognisable and specimens consisting of decomposed muscle
and intestines were collected for analysis. Noune of the chemists
were able to demonstrate with any amount of certainty the pres-—ce
of strychnine by means of chemical tests (colowr tests) and eryst:  o-
graphy. Biological tests conducted upon frogs however revealed the
presence of strychnine even in the carcasses exhumed 330 days after
burial.

Cram and Meserve (1910-1911) report on an interesting case.
The body of a man, who had died from poisoning, was exhumed four
months after death. °° The body had been frozen most of the time
but the grave when opened was full of water which was 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.”” No strychnine was obtainable
from 454 gm. of the lung, 133 gm. of kidney, 446 gm .of muscle,
850 gm. of small intestine aund 560 gm. of brain. 0-0015 gm. of
strychnine was obtained from 803 gm. of liver and 0-0033 gm. from
the spinal cord, which weighed 25 gm.

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

Ipsen (van Itallie and Bylsma, 1928) concluded from is exmeri-
ments that strychnine was detectable in corpses for vears atter ath
provided there was no loss of the poison from - pse.

153






D. G. STEYN.

ONDERSTEPOORT FXPERTMIENTS,

The object of these experiments wax (a) to determine for what
period after death strychnine was detectable in carcasses of poisoned
dogs and (0} to compare ptomaines, which were isolated from control
dogs, chemically (colour reactions) and biologically with ihe purified
extracts obtained trom dogs killed with strvchnine.

Twentyv-four dogs were killed with strychnine sulphate on the
Tth September, 1933,

From Table IV it would appear ithat the shorter the eriod
that elapsed between drenching with strychnine and death the soc v
rigor mortis set . His of inferest {o note that dog 1322 survived
the effects of about 5 M. L.D. of stryvchnine.

On the =ame date five control dogs (1251, 1315, 1316, 326 and
L1327) were shot.

All the dogs were pluced n strong wooden hoxes with Tids. The
boxes were placed on stones in holes five feet deep in black clay soil,
and then covered with sheets of corrugated iron, supported by 1ron
standards placed across the boxes.  The laver of clay soil over the
ron sheets was aboul three feet deep. The holes were five feet apart.
At various tufervals after hurial dogx killed with stryehnine and
confrol dogs were exhumed and specimens collected for analysts,
The dogs were then re-buried.

The method emploved in the extraction of strychnine from organs
and stomach contents 1s that deseribed by Glaister (193D, Tt vos,
however, found that if the aleohol extract was filtered through i o
paper instead of cloth (musling (as snggested by Glaister) the process
of shaking out the alkaline aegueous exivact with ehloroform was
nuch less laborious in the case of decomposed organs.  In this way
the possihility of the formation of an emulsion is reduced.  Should
such an emulsion be formed, separation of the fluids may in many
cases be achieved if {o the * alkaline aequeous extract-chloroform
emulsion " a fair quantity of ether be added and the mixture shaken
vigorously and placed alternately 1n an incubator at about 382 (', and

m a vefrigerator.  If in spite of this procedure no separation of the
Huids ocewr the only alternative is to centrifuge.  In the case of

decomposed  careasses (organs) the evaporated chloroform  extract,
which almost imvarably was dirty rown in colowr and had an
unpleasant  odour, was purified, as it was vealised that only

thoroughly purified extracts could be used in the colour and biological
tests,

In o prelimimary experiment various amounts of stryvehnine
sulphate were dissolved in distilled water and then thoroughly mixed
with minced livers.  After iwenty-four hours the author was able to
recover 95 per cent. of the amonnt of stryvehmime added {o the
different specimens of liver.

From previous discussions it is clear that the least amount of
stryechnine required in order to apply both the potassium bichromate-
sulphurie acid (Otto) fest and the biological test on three weeks old
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white mice 1s approximately 0-015 mgin., as al least (+-007 mom.
stryehnine is requived for the former test and 0-008 mewm. for the
biological test. Tf I4-day old mice are used it would he possible (o
detect 0-012 migm. strychnine.

As the biological assay of stryvehnine is much more accurate and
les< time consuming than a quantitaiive estimation by means of com-
paring the intensity of the colour reaction of the tested material with
a series of colour reactions of known amounts of stryehnine, it was
decided first to apply the biological fest (see next paragraphi and it
suflicient material were left 1t was made alkaline and shaken with
chiloroform and the hichromate colour (Otior test applied to the
chlovoform residue.

The puritied extract wax accordingly dizsolved in -9 coel warm
physiologieal saline solution slightly acidified with sulphuric acid.
Three weeks old white wice weighing 9-12 em. were then njected
Iintraperitoneally with this solution commencing with 01 ¢.c. and
elther increasing or decreasing the dose according to whether the
result was positive or negative.

I'rom the above it ix obvious that 1t an extract confains less  an

0-015 mem. stryehnine ondy the hiological test can be applied.

Tuble Vembodies the results of tests conducted with the carcasses
of the dogs killed with <tryehnine.

Jrom Table Vothe following points are evident :
(@) Degree of decomposition of carcasses :

() Six days after death  advanced state of decompositton:
skin almost hairless: organs still recognisable.

(21 Twelve dayvs atter death—organs still recognisable.

. - -~
(3) Six weeks after death —organs sti slightly recognisable.
() Ten weeks after death—organs not recognisal

—
A

Kighteen weels after death—boxes containing the careasses
completely immersed 1n (and filled withy water. he
boxes were continuously immersed 1in water Tor about five
weeks on account of very heavy rains.

() Lleven months after death: bones almost dry bat still
covered with a small amount of fatty substance.

(b)Y Presence or absence of strychinine in carcasses.

(1) Three hours atter death (dog 1325) strycehinine was found
m the lung, stomach, kiduney, brain and spinal eord,
spleen. muscles on posterior axpect of left femur, ar the
heart.  TUnfortunately owing to an accident the amou=-r
of strychnime in the liver could not be determine
Strychuive was found most concentrated in the  Hmach,
tung, spleen and kidney. No strychnine was detectable in
the left tibia and fibula.
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D. G. STEYN.

Twelve days after death strychnine was for | less
concentrated in the stomach and more concentrated in
other organs. This was due to the fact that strychnine
diftused through the decomposed stomach wall thus per-
meating the whole carcass. This explains the phenomenon
that no strychine was detectable in the left tibia and femur
collected three hours after death, whilst twelve days  ter
the poison was detectable in the vight tibia and femur.

It 1s of interest to note that no strychnine -—as
detectable in the left tibia and fibula of dog 1330 six  ¥s
after death, whilst the other organs contained iarge
quantities of strychnine,

(2) Six weeks after death strychnine was still detectable in
the " abdominal confents 7 and bones of dogs 1312 and
1328.

(3) Ten weeks after death stryvechnine was present in the bones
ot dogs 1313, 1311 and 1310, whilst it could not be detected
in the bones of dog 1314,

{41 Wighteen weeks after death sirvchnine was present in the
bones of dog 1309, whilst it was not defectable in the bones
of dogs 1247, 1253, and 1317. Tt should be mentioned
that the carcasses were found immersed in water at the
time when the specimens were collected. It i1s quite con-
ceivable that the strychnine present in the bones was dis-
solved out by the water. The less ** fatty 77 the bones are
the greater the likelihood of this happening.

(5) Eleven months after death the bones of dogs 1330, 1328,
1313, and 1314 still contained strychnine whilst th~ noison
was not detectable 1n the bones of dogs 1312, If 1310
and 1247, It is of interest to mention that a numper of
the extracts prepared from the hones of dogs killed with
strychnine had a bitter taste in spite of the fact that no
stryehnine was detectable in them.

IV. DISCUSSION
MOST REL
NINE POIS

A, Mrermmop or EXTRACTING STRYCHNINE.

The method described by (Haister (1931) vields most satisfactory
results. A high degree of purification of the extracts prepared from
organs in an advanced state of decomposition can be achieved by
taking up the evaporated chloroform extract in a few c.c. of
distilled water acidified with sulphuric acid and shaking this out
with a swmall quantity of ether. The aequeous solution is then
rendered alkaline with potassium hydroxide and again shaken out
with chloroform. This process should be repeated if neressar~ Tw
this way the salts of ptomaines, which are soluble in e er
removed. This is an advantage as some ptomaines (sea -
Ptomaines) are chemically (colour reactions) and biologica - almost
indistinguishable from strychnine.
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DETECTION OF STRYCHNINE 1IN CARCASSES AND CORPSES.

Weiss and Hatcher (1922) found that ‘“ the Stas-Otto methe
for the extraction of poisons from animal tissues does not permit c*
the recovery of strychnine quantitatively when only very sma
amounts (but such as wmay be present exceptionally at the time ot
death) are present, hut widely diffused in the organs.” 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 satisfactory results
with the method used by himself.

Priestley (1930) described a method of isolating strychnine from
blood and organs, which according to him is less time-conswni
and as accurate as methods used by other investigators.

B. Tae DrrectioNn or STRYCTININE tntra citam Axb Ix CORPSES AND
CARCASSES

(a)y Intra vitam.

In cases of acute strychnine poisoning the vomit (if vomition
occurs) and the urine should be collected and tested for tha presence
of strychnine, The method of exiraction described by esiss and
Hatcher (1922) could be used.

Weiss and Hatcher state that °° the kidnevs excrete nounts
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 «
twelve and twenty-eight hours, respectively. The percentage of the
stryehnine excreted by the kidneys is a measure of the eliminative
efficiency of the liver, rather than that of the kidney itself, for the
kidney excretes only that which the liver fails to excrete.

Diuresis hastens the elimination of strychnine by the kidney,
but 1t does not necessarily inecrease 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.”’

According to Gadamer (1924) 50-75 per cent. of e stry nine,
administered 1 large but non-lethal doses, is excreted by the kidneys.

From the literature it appears 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 within the first
few hours.

Strychnine is not detectable in the faeces (Autenrieth, )28).

(b) A4 Short Period after Death.

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

(1) The dose administered and the method in which it was admini-
stered.

Large doses of strychmine cauvea death within a few minutes or
hours, especially when administere s cutan 1sly or intravenously,
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