





CLAUDE RIMINGTON.

which have not previously been employed in this case. A good deal
of indirect information bas been obtained concerning the nature of
the toxie principle.

The plant material used in these experiments was all collected in
the Pretoria District at various times. The M.L.D. tor rabbi  was
wsually + 25 gm. dry material per kilo body weight.

(@) Foetraction FKeperiments.

A variety of organic solvents was employed in the hope that
one could be found capable of removing the toxic principle.  All
extractions were made in the Soxhlet apparatus and both extract and
plant residue subsequenily tested for toxicity. No anhydrous s -ent
was found capable of removing the toxin.  The following were tried
with negative results: chloroform, ether. petroleum ether, carbon
tetra-chloride, nitrobenzene, aniline, formamide, anhydrous acelone,
absolute alcobhol.  The toxin was dissolved out readily by cold waler.

(b) Precipitation Eaperiments.

None of the alkaloidal reagents precipitaied the toxie material,
neither was it removed by basic lead acetate alone or followed by
ammonia, by phosphotungstic acid, mercuric chloride or acetate,
flavianic acid o1 by any other substance tested. This would point to
a neutral or amphoteric molecule possessing neither acidic nor basic
characters,

(e) Nystematic Framination of an \queows Falract,

An altempt was made to remove as much inert malertal as
possible from an aqueous extract of. the plant, hoping to obtain,
finally, a toxic malerial of sufficient purtty to carvy out further
specialised  tesls.  The plant constituents removed al each stage
were subjected to o prelimiinary examination and vielded certam
interesting results. There were thus isolated : a tannin, a ¢lycosidal
pigment (methvlpentoside}, two bases, one of which proved to be
the alkaloid trigoneliine, a histidine-like material, and a con lex
polysaccharide of the uronic acid type. The detalled procedure is
described  below. 500 gm. of dried, ground Gifblaar leaves
(M.L.D.+ 25 gm. per kilo) was thmou@hlv extracted in a percolator
bx water at 60- G 3. To the combined exiracts measuring seven litres
i volume, safficient basic lead acelate was added to produ(,e com-
plete precipitation. The orvange-vellow precipitale was removed,
washed with water and then ground with dilute acetic acid, therehy
affording an orange coloured solution of au acetic acid soluble portion
and a 01931511 insoluble residue. The soluble fraction was reprecipi-
tated by addition of ammonia and both precipitates were decomposed
by hydrogen sulphide.

Taxxix IFraceriox.

The neutral lead precipitate yielded a tannin whieh was thrown
out of solution by addition of sodiwn chlovide.  When collected on
the centrifuge, washed and dried, it formed a dark brown amorphous
powder.

Microanaulysis:  Ash 0-35 per cent.
C I
49-60 542
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CLAUDE RIMINGTON.

Mixed with Rhamnoseosazone of . P. 181° the mixture melted

at 180°.
Microanalysis: N.
ound 16-37.

Rhamnosephenylasazone € H,,0,N; requires 16-27.

The substance 1s therefore a glycoside of the methvlpentose
rhammnose. The uglycone was not further investigated.

Mary Trorrate FrRoM THE Basie Liean Ackrare PrRECIPITATION.

This was concenirated, under reduced pressure, to 500 c.»  Of
the pale yellow liquid, 10 c.e. killed a 2:3 kilo rabbit in three ours
with symptoms of typical Gifblaar poisoning. A carbohydrate
material was removed by the addition of 20 per cent. sodium
hyvdroxide solution until further precipifation ceased. This oc  rred
when the mixture was about normal in sodiwm hydroxide. The buft-
coloured, somewhat gelatinous precipitate was centrifuged off and
washed, then dissolved 1 warm, dilute sulphuvie acid, usine such a
gquantity that the final reaction was approximatels neutral. small
quanlity of insolubte material was filtered off and on the pale, vellow-
brown solution certain qualitative tesls performed as follows:—

Tests upon Polysaceharide Material.

Molisch testo oo -+ infense.
Biuvet test......oo .. -
Millon' s testoooo -

Ferrie chloride.......oo .. faiut green colour.
Fehling’s solution........... nol reduced; reduced after acid

hydrolysix.
Ammontacal sibver nitrate  reduced on warming.
-

Orcinol test oo L. +
Naphthoresorein test.......
Lime watev.....oo.oo sall white precipitate.

After hydrolysis by dilute sulphuric acid. a  considerable
guantity of caleium sulphate seporated and the hydrolvsate gave
positive reactions for sugars.  The polysaccharide material which
was not soluble in absolute alcohol was not further investigated as
tests proved 1t to be non-toxic. Ti 15 probably a complex of the uronic
acud type.

To the alkaline main filtrate from the carbohydrate precip e,
sufficient acid wus added to bring to neutrality. Since tests for tree
reducing sugars were strongly positive and  these materials, as
recorded by Green (see Steyn, 1928), alwayvs accompanied the toxic
principle in every attempt he made to isolate it, it was dec d to
remove them completely at this stage of the general investigation.

The exact quantity of reducing sugar, calculated as glvrose, was
determined upon an aliquot of the main solution using  enedict’s
guantitative solution and his method of determination.
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SPECTAT, Mertons or A1Tresaprend 1sonarios.

The essentinl difficulty underlying all attempts at isolation of
the Gifblaar toxin is the circumstance that the active malerial is
soluble only in water and it becomes extremely difficult therefore to
remove other water-soluble substances such as simple amino-acids.
morganic salts, ete., which are also present in the plant extracts.
It may be noted here that, in the present work, toxin concentrates
have been obtained for the first time free from all corbohydrate
material, by use of the techniyue described above. This removes
all doubt about the possible carbobydrate nature of the toxin itself.

Another embarrassing property of the active material is 1ts
remarkable chemical inertness.  No substance has been found which
will form with it an insoluble compound, neither does 1t seem to
contain any eastly identifiable chemically reactive grouping.  Un
account of these difficulties, various specialised methods of approach
were investigated in the hope of achieving further purification.

Dianysis asp Ihicn-rressorr ULrRAFILTRATION,

An aqueous solution of a highly puified concentrate was dialysed
in a collodion bag (preparved from specially prepuared gun-cotion
solution) against distilled water.  Aunimal tests showed that the {oxin
dialysed readily into the surrounding medium.

Attempts were then made to use membranes of very low permen-
bility, emploving a steel filtration unit subjected to high pressures
of nitrogen gus in order to hasten filtration. Mc.Bain has been able,
by similar means, to effect o partial filtvation of sucrose molecules
from aqueous solutions, so it was hoped that an enrichment, at least,
of the toxin would be accomplished.  Fven with pressures up to 80
atmospheres used in conjunction with the densest filters preparuble,
no appreciable retention of the toxin occuwrrved. 1t must therefore he
ot comparatively ~mall molecular dimeunsions.

Hicit Vactry Disrinnariox.

This method 1x one frequently emploved 1 the purification of
materials which do not crvstailise readily and which arve fairly
resizstant to heat. The vacuum was obtained by a smail Pleiffor  ump.
ALL glass parvts of the apparatus were thorouehly dried out pefore
commencing the experiment. .About 20 gms. of material was  laced
1 the distilling flask and the following fractions collected.

il bath Vepour Appearance of
tem perature. femperature. Pressure. fraction.
Fraction T.... 90-1107 44-49° 3 m.m. Water-clear Jiquid, acid in
reaction.
Fraction IL.... 120-200° H0-125° 3 m.m. Pale yellow oil in small
quantities, slightly acid.
Fraction TIT. ... 216-275° 130-4° 3-4 m.m. Yellow-brown viscous oil,

pungent smell, alkaline,
not completely soluble in
rater.
Flask residue.—Carbonaceous mass smelling strongly of ammonia-like bases. Only a
negligible quantity soluble in water.
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CIIEMICAL INVESTIGATIONS O DICHAPETALTUM ( 10S UM

(‘mant

Concentrate dehydrated with acetone (18 M.[L.D.)
Iixtract with warm 979 alcohol.

\

97%, aleohol solution Precipitate on cooling Residue
Add equal volume absolute Toxin: nil Toxin : nil.
alcohol
\
| . . A
98 59, alcohol solution Precipated Residue
Toxin: 16 M.L.D. Toxin: 2 M.L.D.
|
1 !
To 5 M.L.D. add cqual volume Remaining 10 M.
abzolute aleohol Precipitate with ether.
PPale brown sticky material, giving | ¢
No precipitate. only faint turbidity. ninhyvdrin test.

PDISCUSSTON AND SUMMARY,

AMthough the investigations recorded 1o this paper have ot
resulted in the isolation of the toxic principle of the G Hlaar,
Dichupetalum cymoswem in a state of c¢henical purity, it is felt that
certain valuable information has been  tuined relative 1o the natwre
of this toxin. In addition, some interexting substances have  zen
isolated from the plant in the cowrze of chemical manipulations.
These inelude:

(1) A catechol tannin,

(2) .\ vellow colouring matier.  own to = womethy  ontosde,
vieldie rhamnesze on hydrolyvsis,

¢35\ histidine-like base.

(+) .\ Daze probably identical with choliue.

(7 The alkaloid trigonelline, the meth: betaine of nicotinie
actd.

Various specialized methods were tried for the purification of
the toxin, melading :

(1) Dialysis.

(2) Ultratiltration under pressures 1 to 80 atmo  heres of
niirogen.

(3) Iligh-vacuum distillotion and sublimation.

(H) Continuous extraction with bulyl aleshol, ete.

Certain other chemical operations led to the conclusion that the
following gronps are definitely absent om the toxin molee o -
Carboxyl ... ... ..o -
Ketonic
Aldehydie
vdroxyl
Amino

Tmino
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CELATDE RIMINGTON.

The active principle almost certainly contains nitrogen and i
15 sugeested that this mav be included 10 some evelte strucinre.
niay possibly oceur as notertiavy hases but e m o, oas a
whole, does not evinee bhusic characters.  Preparations, still highly
toxic 1o rabbits, ave been prepared containing uwo protein, amino-
acid, or carbohyvarate material, tmpurities which had not before been
suceesstully remaoved.  The chemical stability oy inertness of the

toxic substance is verv remarkable In view of itz pronoun phvsio-
logical action.  Thus, 11 resists hoiling tor one hour with er cont.

sulphurie acid or 1 per cent. sodimm hydioxi-e solutions; 1t 1s nof

oxtdised by potassium pernanganate or by hy ogen peroxide in the
cold and 1t 1s thermostable,

T vicw of this stability and the absence of any subsianee known
to combine weilth or precipitate e toain, the hope of finding auy
specilic prophylactic or curalive substanee for use n Gifblaar ison-
tng becones very remole indeed.
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