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ACTIONS AND MEDICINAL USE OF
SNAKE-VENOMS

Dr. OTTO LEESER

L\VHEN taking up the theme of the actions and the use of
snake-venoms we pay tribute to that remarkable personality
CoNSTANTIN HERING (1800-1880) who, while in Surinam (1827-
1833), collected, prepared and tested the venom of the “bush-
master” Lachesis muta (then called Trigonocephalus lachesis).
After founding, together with WESSELHOEFT, the North American
Academy of Homeeopathic Medicine in Allentown, Pa (1835), he
- published all the data available at that time on Lachesis, Cro-
talus horridus, Vipera berus (then called V. torva), Vipera redii
and Naje tripudians (Naja naja) in a booklet. Though 120
years of extensive use chiefly of Lachesis and Crotalus have
passed, HERING’S work is still a main source of our knowledge
and use of these venoms. His was the first scientific approach
to a subject which has roused the imagination of men from
times immemorial.

There is no need here to pursue the many myths on ser-
pents from the days of Adam and Eve through the ages. Not
-all of them are concerned with venomenous snakes, witness
the classical statue of Laocoon and his two sons strangled by
huge serpents. The more primitive ophidians like the Boidae
{e.g. Boa, constrictor) use sheer muscular force against their
victims. ‘The venomous snakes on which pharmacological
interest concentrates are more highly specialized, and signi-
ficantly. so in those morphological and biochemical features
which have survival value, viz. feeding on sizeable animals (rod-
ents or even other snakes), and defending themselves against
enemies. In view of the but modern medicinal use of snake
venoms it is a strange fact that, since ASCLEPIOS’ times, they
have signified the two aspects of the pharmacon ®as potential
poisons or remedies. The snake winding itself around the
caducéus aud pouring its poison into a recipient vessel Jhas
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become the symbol for the power of the physwlan. inimical
forces are tamed to heal. .
Among the approx1mately 400 species con51dered to be

venomous, only a few have so far qualified for the inclusion in -

our materia medica: chiefly Lachesis muta, Crotalus horridus
.and Naja trz‘xpudmns (Naja naja). Other species of Crotalus (the
Central American Cr. durissus terrificus and the South American
Cr. terrificus terr1ﬁcus under. the name of Cr. cascavella),

Bothrops lanceolatus (B.. atrox), three species of the genus 3

Vipera (V. berus, V. redii and V. Russellu), Agkistrodon moke:

son under the name of Cenchris contortrix, and lastly ElapS'
corallinus are still of minor importance. These few represent'

the most poisonous families fairly well. Though there is no
complete conformity with regard to the zoological classification
and nomenclature, it is significant that the development of the
poison-apparatus has been adopted as a morphological criterion
for broad classification, and especially so the development of
the formation of teeth or fangs.. Those snakes which canrot
inoculate venom into their victim by their bite do not come
within our scope; they are the Aglyphodonta Wthh have no
grooved teeth and the Opistoglyphodonta which possess grooved
teeth in the posterior mouth serving as grinders. The two series
which concern us as venomous in the stricter sense are the
Proteroglyphodonta with two small grooved fangs firmly im-
planted in the front of the maxilla, comprising’ the land-
snake family of - Elapidae  (Naja. trip. and Elaps corall)
and the Solenoglyphodonta with the families Grotalidae
(genera Crotalus, Agkistrodon, Bothrops, ‘Lachesis) and lee-
ridae (genus Vipera). The Solenoglyphodonta are the most
‘highly specialized, their two fangs are large, shghtly curved and
_bollow, they inject the poisonous secretion of their’ supralab1a1
- salivary glands, as it were, through a hypodermlc needle.

this they are aided. by the mobility of the fangs' and the ]aws,

and the synchronized action of several muscles which instanta-
neously evacuate the salivary glands through the ducts and the

tithoc of f~1-n~. F’)nﬁc
e~

NS Ve

There is no doubt that the counterpart of the morphologl
" cal eyolution is also found on the blochemlcal level in the com-
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posmon of the venoms of the dlﬁerent families and- specxes

" consist of up to 92 per cent. of protein. The protein—or. at

nolecules. At the present stage of knowledge the various .
names of these active principles denote merely the kind of
effect they have on parts of another organism.

general statement that the venoms of the Elapidae are m
neurotoxic, while these of the Crotalidae and Viperidae inté
fere strongly with the blood cells and the blood coagulations; is
to be considered only as a first approximation. In spite of
tense research into the chemical nature of venous only some
pses have as yet been obtained. This is not surprising.in
v1ew of the fact that dry snake venoms have been found to

least polypeptide—nature of the active principles is confirmed
by a mass. of immunological phenomena ; they can act as anti-
gens, i.e. they are able to form antibodies, when directly injected
into the circulating body-fluids of an unrelated species. The
immunizing sera thus obtained show a high degree of specifi-.
city against that particular venom. From numerous cross-ex-
periments in his field two deductions-can be safely made.
Firstly, venoms of closely related snakes have similar antigenic
composition and, since the -antigenic proteins are the active
principles, the toxic effects, too, are similar. To some extent
such cross-reactions .appear even to transcend the class of
reptiles altogether, as partial immunization by snake anti-venins
against scorpion venoms has been observed. This would
indicate that so widely distant types of animals have some
active pr1n01p1es of proteinic nature in common. A second
conclusion ' to be .drawn from pertinent experiments is that each
venom is a complex of a number of active principles of antigenic
character. At least ten antigens are attributed to the venom of
Naja naja (tripudians), the spectacled cobra of India. Between
two species of vipers (Vipera Russellii and Echis, the saw-
sealed viper) at least five crossreacting antigens have been
found. - This is, however, not to say that the different antigenic
properties are due to so many separate protein-molecules, but
rather to distinct active groups on the agglomerate macro-

Ar\( ‘Fnrmﬁh prhf‘mn which o’pf‘c into tha hlood- 1vmn1a ctraam

by eludmg degradatlon ,through digestive enzymes constitut,es
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a ‘poison” and the orfanism will prdtect itself égainst it by

~a very specific reaction of its globulins, i.e. by the formation
of antibodies. In the course of this adaptive process anaphy- :

lactic and allegic phenomena are known to occur under certain
ciccumstances. The antigen-antibody reactions represent, in
a way, only the spearhead of defensive activities. When in
allerglc conamons they produce symptoms, these are in the

" main stereotyped in that they indicate either spasms of

involuntary muscles or changes in the permeability of the

vessels. According to present theories they are due to the
_ liberation of histamine-like substances from certain cells in -

the course of the immuno-reaction. From our point of view,
such syndromes lack distinctiveness, they do not suffice to dis-
tinguish the actions of one agent from those of ‘another. For

that purpose they have to be supplemented by methodical .
provings. On the other hand, such allergic .syndromes -

demonstrate the action of such an “allergene” to be a systemic
one. Thus HERING was quite right when he incorporated the
symptoms which appeared while he was triturating the venom
of Lachesis, into the list of its symptoms, Recently, STANIC
has described the allergenic properties of the venom of Vipera
ammodytes. When scraping the dry venom from petridishes
he became sensitized by the dust, so that he was seized by
sneezing, profuse nasal discharge lasting for hours, and attacks
of coughing. He tried to desensitize himself by injecting 0.00001
g. subcut. into the’ forearm. The dose proved for too strong,
since several minutes later urticaria, retrosternal pain and

dyspneea appeared; then, through swelling of the tongue, l

speech became difficult, -and finally to heavy asthmatic cough-

ing attack occurred ; the forearm gradually got swollen up to

the fingers. After a dose of 1:1000000 the reaction was milder
and after another one of the same strength very mild. Ten days
later he experienced. only moderate sneezing from the dust, and
coughing with retrosternal oppression. Eight months later all
s P I YT B | Tan ardar ta dacancitize
AL k/lv‘ PRV P DJLLLIJLVL!.LQ 1 \/LML AAAAA All A v a h-v D A
himself, he injected 0.000004 g. intradermally and had the same
reactions as on the first occasion, but to a somewhat milder

degree. Another chémist suffered for months from .asthma
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owing to the dust of the venom in th& laboratory, so that he

could no longer work in the place.

By such experiences the outworn objection that snakey ‘
venoms, when given orally, are ineffective stands refuted.. To be
sure, ‘after -130 years of using the potentized venoms in

Hom\tﬂ;l)athy, there is hardly any need for such corroboration.
It is

mes become harmless. But when dispersed as minute particles,
and the more thoroughly dispersed the better, they enter the
lymph-spaces and produce symptoms. To these engaged in the
study of enzymés it is familiar that these proteins develop their
specific effects only if sufficiently dispersed. The oral adminis-
tration of potentized venoms would thus appear to be equivalent
to the injection of a highly dispersed solution. Although for
the snake it is natural to inject its venom inte its prey or
enemies through the fangs, it is not particularly biological to
inject potencies, nor is it necessary. Only when massive doses
are used on general diagnoses, such as epilepsy or carcinoma,
does parenteral adminjstration seem justified. Thé-use of snake
venoms in these types of disease has had its vogue, but nowa-
days one hears little of it. More recently SANDERS, AKIN and
SoRET have used neurotoxoids (prepared with hydrogen
peroxide as detoxifying agent) of Naja and Crotalus species for
checking experimental poliomyelitis in rhesus monkeys. The
common affinity of virus and venom for the central nervous

system appears to have suggested these experiments. It is of '

interest to note that only when small amounts of toxoid
were used, as <late as the fifth day after he intercerebral

injection of virus, interference with the infection could be
achieved.

As constituents of the saliva of the snakes, the venoms

have the function -of initiating and faicil_itating the digestion of
animal tissues. The proteins of the venoms must therefore, at
least partly, be-classified as digestive enzymes, angd very power-

ful enzymes at that. For the snakes devour their victims entire,
withoot h«nummg t5 broal thom up frst. No wonder that these

R R 4 e T S T S R o N A g

strong enzymes are highly toxic for the victims, The horrifying

e that the venoms in their concentrated state do nqt '
pass the intact mucosa and if disintegrated by digestive anzy-
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consequences of snake bites have, indeed, at all times made‘

a profound impression on men.

If certain protelns of the venoms are dlstmgulshed by the
epithet ‘toxin”, such as neurotoxin and cardiotoxin, this does
' not mean that their action is not enzymatic. They may not be
digestive enzymes, since their primary function could be to
paralysé\ or kill the prey; but their rapid and strong effects-are
considered to be due to their interference with vital enzyme-
systems of the animal’s organism, the proteinic “toxins” acting
as anti-enzymes. After all, the names are merely provisional,
as long as the structural configuration of the agent is unknown ;
they indicate no more than the main direction of the actions
(e.g. neuro-, cardio-, h@mo-) of isolated fractions of the whole

biological complex of the venom. The names of enzymes,

however, acquire a fuller meaning the more precisély their mode
of action is understood.

With the progress of biochemical reasearch such terms as
proteolysins, cytolysins (including hemolysins and neurocyto-
lysins), coagulins and anticoagulins are replaced. by terms denot-
ing the particular enzymes which catalyge the pertinent actions.
So far the following enzymes have been recognized 'in snake
venoms ; proteniases which decompose proteins, a 5-nucleo-
tidase which specifically dephosphorylates adenosin-5-phosphate
and a l-aminoacidoxidase ; phospholipase A which split™ off
an unsaturated fatty acid from lecithin and cephalin; hyaluro-

nidase which hydrolyses the polysaccharide hyaluronic acid ;

and acetylcholinensterase which hydrolyses acetylcholine into
choline and acetic acid. Of these, the l-aminoacid-oxidase
need not be considered here, because no toxic effects are known
of this enzyme, nor are they to be expected. Its-action seems
to be correlated to riboflavin which appears to be present in
many snake venoms and to be responsible for their yellow
colour. The 5-nucleotidase may well be responsible for the
powerful inhibition of cell-respiration seen from snake venoms,
through decomposmg the enzyme-apparatus (mitochondria) of
the cells; but nothing definite is known. The acetvicholines-
terase may play a part, though probably not a decisive one, in
thg action of some venoms on the neuro-muscular system ; it




542 . THE HAHNEMANNIAN GLEANINGS [DECEMBER
: . ‘

is in this respéct suggestive that the enZyme has been found

only in venoms of the neurotoxic Elapidae and not in those of

the Viperidae,

" - More than one proteinase is assumed in snake venoms.
The principal one appears to be similar to trypsin, but is not
identical with it. The decomposition of proteins by these
- powerftd, enzymes is apparently the first step in the poisoning

process of snake bites. The signs and symptoms at the site

of the bite, pain, swelling, blood extravasation and necrosis,
are due to this parenteral digestion. Not all the snake venoms
cause this local inflammation and necrosis, the Crotalidae and

Viperidae more so than the Elapidae (though the bite of Naja
‘causes some pain and swelling). = Further, the proteinases inter-

fere with the globulins and the fibrinogen of the plasma. From

the globulins a hypotensive substance, bradykinin, appears to
be set free. The extreme prostration with cold perspiration
soon after the bite of Lachesis and Crotalus horridus may be
attributed to the sudden lowering of the blood ‘pressure. The
action of proteinases on- fibrinogen manifests itself in the final
stage of blood coagulation, the transformation of fibrinogen
into fibrin. This process is generally recognized as proteolytic.
Like thrombin, the proteinases of snake venoms activate fibri-
nogen by splitting off a part of the molecule and, in the pre-
sense of calcium-ions, a rapid polymerization to fibrin then
takes place. The structure of the fibrin clot seems, however,
not the same as that from thrombin. Most, but not all, of
the venoms of Crotalidae and Viperidae promote blood clot-
ting. In some instances the venom proteinase appears to act
so rapidly on the fibrinogen that it-is decomposed and cannot
form a fibrin clot. The venom is then anti-coagulant. Further-
more, these venoms interfere also with the preceding stage of

blood coagulation, the formation of prothrombin and its con-

version to thrombin. This action is, however, probably due
mainly to another enzyme of the venoms, viz. the phospholi-
pase A. This will be discussed later. From the guantitative
point of view, experimental results with the venom of Vipera
aspis are of interest. The addition of 1:1000 to 1:5000
concentrations of venom shortened ‘the time of coagulationeof
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recalcified plasma. Wﬁh concentrations between 1:10000 and

- 1:50000 the time of coagulatlon dropped to a minimum level.

Further dilutions of the same venom resulted in a new increase
of the coagulation time, finally reaching a plateau value which
corresponded to the coagulation time observed in the absence

of venom. There was thus an optimal effect as to acceleration

of plasm: -clottmg in the range of 10-° 10,5,

The hyaluronidase enzymes found in snake venoms, as in
venomous secretions and tissue extracts of many other animals,
are not particularly toxic by themselves, but they facilitate the .
penetration of other toxic substances into the system. They
are what used to be called the °‘spreading factor”. By split-
ting the mucopolysaccharide hyaluronic acid (similar to hepa-
rin and chondroitinsulfuric acid) apparently a normal tissue-
protection is removed. The hyaluronidases are antigenic. As’

the anti-viper sera do not neutralize the spreading effect of the

venom of Elapidae, the hyaluronidases of those too series appear
to be different.

Phospholipase seems to ‘be the enzyme in snake venoms
which has the most deleterious systemic effect. It has at first
been called lecithinase A, because it spits a fatty acid off leci-
thin A, but as it does the same with another phospholipid,
cephalin, the name phospholipase A is now preferred. For a
better understanding of its action, the formulae of lecithin and-
cephalin may be recalled:

CH;—0—0C—R CH,—0—O0C—R
| N _ | -
CH—0O—O0OC—R: CH—O0—OC—R, .

0 | /9
CH2~O—P ‘O—(CH,):—N CH,—O0—P= Of(CHz)z _
\O =(CHaj) s —NH,; ~0

«—lecithin « —cephalin

R=saturated fatty acid Ri=unsaturated fatty acid

It will beeseen that lecithin is glycerol of which 2 OH-groups.

are esterilled by faily acids (the second one being unsaturated).

The third OH-group is esterified with phosphoric acid and this
. .
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in turn with choline. Cephalin differs from 'lecithin only by

having colamine in the place of choline. Phospholipase A does
not catalyse other phospholipids, but only the two derived from
glycerol, lecithin and cephalin. It splits off the unsaturated
fatty acid and thereby products lysolecithin and lysocephalin
respectively. It is conceivable that the selective permeability
of cell “m\embranes will be thoroughly altered by this. Indeed,
the lysophosphatides produced by the enzyme have a strong
lytic effect not only on the red blood corpuscles, but also on
other cells. The terms of haemolysin and cytolysin can, at the
present ‘stage of knowledge and in respect of snake venoms, be
replaced -by phospholipase A. The enzyme shows -antigenic
properties and is inhibited by snake venom sera.

Not only erythrocytes but also leukocytes are broken up
by phospholipases, ,and leukopenia and even agranulocytosis
may ensue. The phospholipid content of leukocytes on the
whole runs parallel to their phagocytic activities. This makes
such features of the effects of Crotalidae venoms, especially of
Lachesis and Crotalus, as the lack of “pus bonum” and the poor
healing tendency of necrotic-haemorrhagic ulcers more easily
understood. ¢ ' :

.Since the cephalin constituent of the blood platelets appears
to be the carrier of the enzyme thrombokinase which activates
prothrombin to form thrombin, the phospholipases may also
interfere with this first stage of blood coagulation. Destruc-
tion of thrombekinase would lead to retarded coagulation and
a tendency to bleeding, features well known in the syndrome
especially of Crotalus horridus. The phospholipase content of
the venom of Crotalus terrificus terrificus (Cascavella) has been
found to be very high. In Bothrops species, on the other
hand, the phospholipase content was low, their venom is
strongly coagulant. This action is generally attributed to pro-
teolytic enzymes, not only on fibrinogen, as mentioned
above, but also on prothrombin. According to H. Eagle the

"Bothrops venoms, in extremely low concentrations, convert

prothrombin to thrombin and thus set going the cbagulation
mechanism. The varying proportions of proteinases (acting on
fibrinogen and/or on prothrombin) and phosphoiipases obviousiy
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‘have a profound inﬂuenée on the syndromes of the different

species,. espec1ally of Crotalidae and:Viperidae. In the Elapldae;

interference -with -blood coagulation: is- much less prominent:* o

- It should be mentioned that lately. a useful test for snake -
(and . bee’ s) venoms -has been developed from.the action of their

" phospholipases on egg yolk emulsions, the heat coagulability 6f . ‘

which  is» Jnhlblted The retardation of the coagulatlon is
measured.

The phosphollpases (probably in collaboration with the 5-
nucleotidase, as mentioned above) inactivate further physio-
logical enzymes in the tri-carbon (or “citric acid”) cycle of in-.

“termediary cell metabolism, thus interfering with end-oxidation.

Particularly the succinodehydrase is known to be inhibited.
Such inhibition of dehydrases has been seen from concentra-
tions of snake venom of 1:50 billion (i.e. 10** to 10-'*), while
with a concentration of 1:1lmillion (10-®) inhibition was com-
plete. Crystallized lecithinase A has been allowed to act on
mitochondria of liver cells which are known to have a high
turnover "in phospholipids, and inhibition of the oxidation of
succinic acid was then seen. The dehydrases of the so-called
cyclophorase system are attached to tHe mitochondria ; the leci-
thin probably binds the enzymes to the mitochondria. In view
of the discussion to follow, it may be recalled that succinode-
hydrase has a thiol-(.SH-) group on which its enzymatic actl-
vity apparently depends.

" Of special import are the phospholipases for the action of
venoms on the nerve system, the neuraxis as well as the medul-
lary sheaths of the peripheral nerves. There the cephalins are
known to prevail over the lecithins. When peripheral nerves
degenerate, the cephalins are the. first to decompose. The

-neurotoxic principles of snake venoms have generally beern
‘termed neurotoxins, but may now. be described more precisely

as’ phospholipases, especially cephalinases, decomposing cepha-
lins to lysocephalis. Since SLOTTA and FRAENKEL-CONRAT -
obtained from the venom of Crotalus terrificus terrificus a
uniform protein in quadratic, thin. tabular crystals, which they

_called “crotoxin”, it seems established that the neurotoxic acti-

vity, too, is due to phospholipases. The neurotoxic and the
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"(in Crotalus venoms prevailing) haemotoxi actions were found
to have the same proportions in the crystalline “crotoxin” as
in the crude venom. The fact that crotoxin was free of coa-
gulating principles appears significant. The proportion to which
proteolytic enzymes are present in & particular venom may well
have a bearing on whether the haemotoxic or the neurotoxic
action's&p{ the proteinic ‘enzyme phospholipase predominate ;
but other directive conditions, as yet unknown, also may play
their part. In the Naja naja (tripudians, venom, long recognized

as chiefly neurotoxic, SLOTTA and FRAENKEL-CONRAT signifi- -

cantly found practically no coagulant nor proteolytic action.
Surprisingly, SLoTTA and FRAENKEL-CONRAT did not find in
their crotoxin any zine which since 1919, has repeatedly been
ascertained in snake venoms and was thought to be a consti-
tuent of the neurotoxic principle. In view of the affinity of zin-
cum to the nerve system, the presence of this co-catalyst might

have presented a clue to the neurotropic action of the enzyme.

It has to be seen whether the more neurotoxic venoms of Naja
and the Elapidae generally contain zincum. They were reputed
to be particularly rich m the metal.

There is general agreement on the cardinal role which sul-
phur has in the venom actions, and as a constituent of active
atom groupings of the neurotoxic principle in particular. About
the configuration of this active group, however, SLOTTA et dl.
and MICHEEL et al. held opposite opinions twenty years
ago, and up to now the question appears to have remained un-
solved. SLOTTA asserted that all the sulphur of his “crotoxin”
as well as of the Naja neurotoxin was present as a cystin-like

".S-S.-bridge, while MICHEEL interpreted his own tests with Naja -

venom as showmg that the sulphur could not be present in the
cystin-like .S-S.-form, nor in -a "thiolactone or a thiazolidirie

grouping, both of which had been considered possible. MICHEEL

did not, however, give an alternative-solution. - In the absence
- of -a better working hypothesis, the’ present authot ventures the
following which is amenable to -tests ; the action group may be
- a structural analogue of either 4-lipocaic acid (a cyclic dlsulphlde
~of a low fatty acid, thus containing the .S-S.- bond) or of the
thiazol grouping of thiamine (vitamin B:). Both these comg:

» i
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pounds aré essentiaHY'aCtiVe in the ~énzymatic procgss whiéli
reduces pyruvate to acetate by ox1dat1ve decarboxylatlon)

hibition of this process. would then' produce syndromes 51m11ar to
B1-hypov1tam1n0315 or even -avitarhinosis (Beri-beri). . That is to

- say; the neurotoxic and the cardiotoxic actions of venoms “eould

be ‘traced to the same faulty metabelic. process: . Furthermote,-
as a diminjshed difference in the exygen contents of arterial and
venous blood is a characteristic sign of Bi-hypovitafitinosis, the
familiar “venesity” of Lachesis and other sniake venoms could be
better understood. In.Beri-beri the right auricle -and ventrlcle ‘

" are known to suffer more than the left omes.

SARKAR has separated an active principle from Naja ﬂa)a

-:venolm which has an affinity to muscle and particularly that of

the heart ; he has called it “cardiotoxin”. Injected intravénously
into cats this “cardiotoxin” caused a sharp fall in blood pres-
sure. ANIMA, DEvI ‘and SARKAR observed an increased sys:

" “tole and diastole of the heart when it was perfused with a solu:

tion of Naja venom of a concentration 1:50000 to 1:10000,
with a concentration of 1:400 to 1:300 the heart went into final
systolic contracture. In view of the—to us—familiar cardiac
syndrome of Naja these findings are noteworthy. The relation of-
this fraction to the other toxic proteins, though, remains to be

'_clarlﬁed

From the venom of the South Brazilian Crotalus terrificus
terrificus another protein has been separated and, on account
of its basic properties, has been called “crotamine”. Other
Crotalus species do not appear to contain crotamine. If that
should be confirmed, one would have to make a greater distinc-
tion between Crot. horridus and Crot. cascavélla than is usually
done. The characteristic effect of crotamine is said to be a

-para1y51s of the posterior extremities in mice. As the crotarnine
- has been separated from crotoxin by electrophore51s, it may

well be that, in the natural protein complex, the two neurotro-
pic polypeptides are combined.

By and large, these are the relevant so far revealed by
biochemic8l analysis of the various venoms. Obviously the
relative amounts of the different enzymes in the complex venom
of each species will determine the trend of the toxic effects.
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signs éi'e\practlcally absent, while with the Crotalidae the latter

Though by their nature the snake venoms inanifest certain com-
mon features when - acting on the human organism, ‘contrasts
between families are evident, as between Elapidae on the hand-
and’ Crotalidae and Viperidaé¢ on .the other. With species of .
the Elapidae, neuro-muscular and cardiac affinities predomirate, -
and the inflammatory, Amecrotic, ha@morrhagic -and coagulant .

are pronotinced and even more so with the Viperidae. Nor must: .-
the time factor in the development of the syndromes be over-
looked. Though Naja; for instance, nay have hemolytic actions,
they are overtaken by those on nerve centres and the heart.
Closer . examination reveals toxicological differences between
genera of the same family and even between ‘species of the
same genus. At this point the need for distinctive symptoms
and modalities arises, as they are ascertained by systematic
provings and then sifted, confirmed and emphasized by experi-
ence. These pointers to the ‘simile” in an individual case have .
to be elaborated as specifically as p0551b1e, they should permit
discrimination not only between drugs from different species
of snakes, but also from others that may have more or less
features in common witl snake venoms. For the symptomato-
logy of a patient does not generally lead to the conclusion that
the appropriate remedy has to be found among the snake
venoms, but the last choice may be, for instance, between
Lachesis and Arsenicum album or between Naja and Spigelia.

LACHESIS MUTA

It is fortunate that HERING gave his searching mmd
first and foremost to the venom . of the much- dreade
“bushmaster” of the. South American = and Central- =
can tropics.  This  very aggressive ‘monster
the highly specnahzed famlly of 1
length (up to 3.60 m.) and
the mostly fatal consequen
full range of strong enzymes; 't tic, cywolytic and
coagulant ones appear, however, to preponderate over the
neurotoving, The sudden dahbmv nam at the site of the bite -
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_may extend. from the limb to the trunk and bécome inténse,

even intolerable, the bitten region becomes cedematous and
discoloured from ecchymoses, and may be covered with blis-
ters ; necrosis and even gangréne may set in. A dark oozing
hzmorrhage is often striking. The lack of purulent dlscharge
shows the low level of defensive reactions in the tissues. The
venom. 'spmds so rapidly that general symptoms appear alnios_t-
immediately. Extreme prostration, cold perspiration, a
quickened, weak pulse, dyspneea, nausea, vomiting and some-
times_ diarrheea lead to repeated collapse and eventually death.

" Such a rapid sequence of events after the bite of Lachesis
can manifest only the general trends of the toxic action. The
organism has little opportunity to develop its defensive re-

activity, the lesions are irreversible. In or_der to obtain detailed-
distinctive symptoms, the more transient Yeactions elicited by:

suitable preparations and doses of the venom have to be
detected and integrated into the picture of drug actions. The

gross toxicological effects serve, however, -as firm outlines of

the picture into which the subtler details have to be fitted.
Such a synopsis must depend on present-day physiologl'caI

knowledge and to some extent the mterpretatlon will be prov1--

sional.
Even the gross signs near the point of entry of the venom

supply valuable clues for Lachesis. Wounds and ulcers are.

characterized by poor healing tendency, no proper suppuration
develops, the damaged tissues are not well demarcated, - the

margins - are discoloured, blue-red. In a Lachesis ‘case the
inflamed regions of skin or mucosa are often dark blue or purple”

and somewhat swollen by cedema. Thin feetid discharges

indicate the necrotic and even gangrenous tendency. Ulcers .areﬁ
‘sensitive to touch; the often considerable pains are relieved

by warmth. (The frequently asserted aggravation of all Lachesis
symptoms by warmth is not supported in this and other res-

pects, neither by provings nor by clinical experience.) The more-
severe cages of varicose ulcers 'do not seldom show- these

features and. considering the strong tendencv of Lackesis for

thrombosis, it is not surprising to find the choice ‘of Lachesis
vindicated by such gross local signs and symptoms alone. The -
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Same - may apply in cases of thrombophlebitis, though Crotalus
may prove superior there.

~The mucous membranes of the throat, and in particular the
tonsils, -are a' favourite site for necrotic inflammation which
exhibits the characteristics of Lachesis. The -dark blue-red
disqolgration, the offensive breath distinguish Lachesis well from
Apis w%ti}cx its pale red acute cedema. Sensations of constric-
tion, di
only what one ‘would expect in such a case ; common to several
snake venoms also in noninfections condltlons, they appear
accentuated with Lachesis. The high sensitivity .to superficial

- touch, but not so much to pressure, is a characteristic of Lache-

sis-and may lie behind the symptom: swallowing of liquids is
more - difficult than of solids. These complaints are particularly
aggravated by hot deinks.

The malignant, “septic” character of infections Lachesis.

cases is underlined by a number of signs and symptoms which
are not so much derived from provings as from cases cured by
Luchesis. The tongue is dry and a shiny red, craked at the tip,
in more severe cases black at the centre and red at the tip,

swollen, “heavy” and stiff. It is protruded only with difficulty,”
remains attached to the teeth and trembles.. The fever is of

the adynamic type. The discharges are offensive, the stools in

particular are feetid. . Skin and sclerae may take on a yellowish

tint, but this has to be attributed to increased destruction. of
the red blood cells rather than to disorders of the liver. It is
also due to the h&molytic component if h@morrhages are dark,
fluid and do not coagulate easily. On the skin blood extravasa-
tions may occur in the form of ecchymaoses, purpura or petechiae.
In the low fevers of Lachesis cold shivers alternate with spells
of dry heat; skin and mouth are dry; when sweating does

_occur, it is felt to be a great relief. This relief from the onset
of secretions and discharges, especially from the onset of the.
_menses; has clinically proved to be a valuable modality, though< _

Lachesis shares it with several other remedies.

- In the broad field of -cardiovascular disturbances; w1th thelr ,

repercusswns on respiration and- on' the sensorium, it appears

futile to trace onc pait (v pediplieral, another [o central origing -

ulties in swallowing and a feeling of suffocation are
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For they are interlooked in one functional cycle. What-we" call

“venosity” ‘in the syndrome of Lachesis, as indeed of several
other remedies, may be partly due to damaged red blood cells,
to a relaxation of the veins from lesions of the intima, venous
stasis and thrombotlc occurrences, partly to impaired metabolic
functions with incomplete endoxidation, partly ‘to theinvolve:
ment of the right auricle and ventricle ; but either indirectly or
primarily the autonomous nerve centres, cardiovascular, respira-
tory, parasympathetic and sympathetic, will be implicated: That
is why we may frequently find muscular spasms and sensations
of "constriction associated with the vasomotor disorders of
Lachesis. Tt should be recalled that the snake venoms tend to
lower the blood pressure. A tendency to faint. from sudden
change of position, paleness of the face, some nausea and pra-

cordial pain point in this direction. There is also a hypoten- .

sive kind of dizziness with a pale face alleged to be worse after

walking in open air, which contrasts with the modality more:

frequently encountered in Lachesis cases, especially with the
congestive headache of the climacteric: relief in the open: air.
Again- this modahty is shared by other remedies favoured in
climacteric troubles, e.g. Pulsatilla and Sepia. The congestlve

headaches, often in the form of heat and pulsating on the crown:
of the head, are aggravated in the sun, similarly as with Glonoin:
from which the case for Lachesis then has to be distinguished’

by other symptoms and modalities. Alternating shivers and
. heat flushes are frequent vasomotor symptoms of Lachesis

without connection with feverish states ; another indication for
its use in the climacteric. Palpitations and pulsations, a -rest-
less anxiety, oppression round the heart, a feeling of constric-:
tion in the throat and even of suffocation may further mark the -

spells due to vasomotor imbalance.

The changes from the waking to the sleepmg state and frpmi
sleep to wakening tend to bring about a marked aggravation
of Lachesis symptoms, very likely via the autonomic centres of

the m1dbra1n On falling asleep, breathing stops and this causes
a sudden Start with feeling of suffocation ; or an oppression in

the precordial region with a fast, weak and arrhythmic pulse -
may hinder the smooth transition into sleep. The peculiar-
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constriction in the th.roat the feehng K @ tight collar around
the throat too, may . come in. Even more marked is the aggra-
vatlon of most symptoms - on awakenmg from sleep; “the
patzent‘ sleeps into. aggravatzon is.the usual term for this moda-
lity of Lacheszs -The .same modahty is, however, found not
only with the yvenoms of other snakes, but also with. those of
other artimals, such as Apis and Bufo. In some cases the starts
when falhng asleep “(éven more characteristic for Digitalis than
Lachesis) may be early signs of 1nsuﬁic1ency from anoxamia or
even structural lesions of the heart muscle. (In true angina
pectorls Latrodectus mactans has proved superior, when the icy
coldness of the extremities during the. attacks indicated the
spider venom.)

The heightened surface- sen51t1v1ty to touch and spasmodic
tendenc1es, already glluded to above, are of general significance
in the Lachesis syndrome. They manifest the lowered thres-

hold in the sensory motor reflex mechanism. The region of the -

throat and larynx appear to be peculiarly sensitive and prone
to respond with sensations of constriction. (The snake
does not seem to’ suffer from it when it swallows a rabbit
entlre') The feehng of constriction is also noted in the
stomach region and around the abdomen which may be dis-
tended from portal stagnation. In the lower abdomen the sen-
sation is supposed to occur frequently in connection with in-
ﬂammatlons and cysts of the ovary; with preference to the left
one. The latter -detail, though' derived -merely from clinical
observations, has proved useful for discriminating against Apis
which appearsto affect rather the right ovary. It would be
futile to look for an explanation. The.assertion that the throat
syndrome of Lachesis is left-sided or starts on the left and goes

to the right, cannot be supported in the experience of the author.

To some extent the predilection for the left side is accounted
for by. the heart symptoms of Lachesis. Judging from the prov-

1ings, the left-sided symptoms surpass the right-sided ones chiefly

in the neuromuscular . sphere. Paretic conditions, ‘numbness
and other paresthesias are recorded almost exclusively for the
left side. Thus on the whole the old assertion that Lackesis is

one ot the left-sided remedies can be upheld, o
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"-The sensitivity t8 touch may gd to.stich extremes that even

‘the contact of light clothes and. that of the bed:-clothes on the
' _ abdomen is ill tolerated and av01ded Though pressure- is gene-

rally not so unpleasant as- slight ‘touch, a’tlght collar or- waist-

-band are _aggravating. In the motor sphere, symptoms such. as
. tremulou weakness and a certain larneness *of the left side are

not particularly - characteristic. If in paralyses from apoplectic
insults . Lachesis be called for, it is on -the strength of peouliar

. symptoms. and modalities. The use -of Lachesis in - epileptic

conditions-seems, however, to have been unduly neglected of
late. In the early.days already HERING and GRross reported

" good results in clear cases of epilepsy, and- the present writer

remembers having seen benefit from Lachesis in a few cases,

especially .of “petit mal”. Indeed, a number of the symptoms

of Lachesis point strongly in this direction.® The fits of vertigo
show epileptoid traits: - viz. staggering, threatening to fall to
the floor and as if to lose consciousness; marked failure of
memory, does not remember what he has been told just before,
loses the connectiom in speaking, makes mistakes in writing,
sense of time is deranged. It is not gurprising that the indis-
criminate use of snake venoms merely on -the diagnostic indica-
tion “epilepsy” has been abandoned, but there are good grounds
for a selective use of Lachesis in individual cases. It is in these

cerebral disorders that the often repeated, but scarcely verified

modality “complaints recur in spring” may find some justifica-
tion, it might be related to the better substantiated -modality,
mainly for congestive symptoms of the head, “aggravation from
exposure to sun”. A similar recurrence and increase of fits is
known in the brain-injured, .and there, too, the first piercing
rays of the sun may be held responsible for the aggravation.

' Finally, the actions of Lachesis on' men culminate in -a

wealth of diverse psychic symptoms. . They are well brought

out by HERING in the booklet mentioned above. In his ‘anno-

- tations he even expresses some surprisingly modern views on

the emotignal determination of psychic disorders. The two
inaw constitutional trends, the cyclothyinic and the schizothy-
mic, afe well represented in the symptomatology of Lachesis.
Aqsubmanic state was experienced by HERING himself - while

6
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triturating’ 'the_: venom- ‘The r.n'ental activities, particillarly the

- imagination, were stirred up to a kind of ecstasy. -Loguacity,

a ‘good characteristic of Lachesis, goes to the brink of inco-

herence and “flight of ideas”. The contrasting depressive phase:

of sadness, anxiety, and fears is also brought out, but.apart
from the genmeral modality that it is worse after sleep and in
the moriing, it has no distinctive features. In the schizothy-
mic sphere two phases are also apparent: an emotional -indif-
ference and a paranoid state. The. symptoms. of -the latter,
suspicion, jealousy and a certain supercilious and quarrelsome
behaviour, have proved the more characteristic and useful cluss

to Lachesis. It is said that grief, disappointment and mental.

anguish are at the root of the psychic symptoms of Lachesis,
but that is too common to be of distinctive value. If the psy-
chic abnormalities &evelop in the climacteric, it is one more
reason to consider Lachesis as the remedy.

To sum ‘up

Lachesis muta

(Reptlha Ophidia Solenoglyphodonta ; Crotahdae)

1. ACTION ON BLOOD PLASMA, BLOOD CORPUSCLES, CAPILARIES,
'~ VEINS v

Inflammations and ulcers on skin or mucosa discoloured
dark blue and -purple ; wounds and ulcers with blue-red margins.

Impaired reactivity and demarcation (Leukopenia and agra-
nulocytosis)..

‘Affected parts highly sensitive to touch.

Thrombosis, embolism, thrombophlebitis.

Necrotic-gangrenous tendency.

Blood disintegrates easily, is fluid, dark, does not coagulate

. properly.

Yellowish skin and sclerae, haamatogemc icterus.

Ecchymoses, purpura, petechiae.

In infectious conditions: adynamic fever, tongue dry, shlny
red, trembling, protruded only with difficulty ; dry skin, pers-
piration relieving.

Secretions offensive ; decomposed, fretid stools.

Anoxemia of parts and venous stasis, “venosity”. . .
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Better from omset of dlscharges and hzemorrhages, e.g.
menses.
2. CARDIOVASCULAR AND VASOMOTOR EFFECTS

Hypotension, dizziness ‘with pale face, tendency to faint.

Congestive headaches, relieved in open air, aggravated in
the sun,: cold extrémities with head hot, cold shivers- alternate

. with ﬂushes of heat (chmactenc') Palpitations with anx1ety

and oppression.

Heat, pulsating, pressure especially on top of head, worse -

from sun.
 Spasmodic oppression in prascordxal region, pulse fast, weak,
sometimes. irregular.

On going to sleep, breathmg stops, sudden start, with feel-
ing of suffocation.

Sleeps into aggravation. .

Dry throat, feeling of suffocatlon espeaally if throat is
touched externally.

Swallowing of liquids more difficult than of solid food ;
constraint to empty swallowing.

Strong feeling of constriction in.the throat ; collar-sensa-
tion.

Very sensitive to the touch of clothes, especially neck and’
abdomen ; tight band also ill tolerated. Distended abdomen.

Left side more susceptible, e.g. left ovary.
3. ACTIONS ON NERVE SYSTEM (NEUROMUSCULAR, SENSORIUM,

. PSYCHE)

Hyperasthesia and hyperreflexia, see above: slight touch
provokes spasms.

Trembling weakness bordering on paresis (left side prefer-

ably affected).

- Epileptoid: vertigo, cannot recall recent happenings, loses
connection when talking, makes mistakes in writing, deranged

‘sense of time.

Submanic state: ecstasy, loquacity, “flight of ideas”.

Depressive phase: sadness, anxiety. fears worse after sleep.
in the morning.

Paranoid state; suspicious, jealous, supercilious, quarrel-

-
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Emotional mdlﬁerence (in another phase)
MODALITIES

Worse after sleep. -

‘Surface-sensitivity to touch, provoking spasm and constric-
tion (especially throat, stomach, abdominal reglon), cannot
bear anything tight there.

“Co ggstxve symptoms worse from sun, better in fresh, cool
air.

Relief fr()m -onset of dischargqs.

Predominantly left-sided.

DOSAGE (AUTHOR’S) °

12¢ twice a day, 30x and 30 single doses’ at varying

intervals, '

« CROTALUS

The two species of the genus Crotalus which have been
introduced intc our materia medica, Crotalus horridus by
HErRING and Crotalus cascavella by MURE, should be well
distinguished from each other. Unfortunately, ‘we cannot be
sure whether the extensivg symptomatology of Crotalus horridus
has been obtained solely from that species, the “timber rattler”
of the eastern and central states of the U.S.A., for in other
parts of North America different, though closely related species
are encountered. Moreover, it seems that Crotalus - durissus
terrificus of Central America has not always been distinguished
from Crotalus horridus. MURE’s Crotalus cascavella (from the
Latin-American name “cascabel” or “cascavel”) was almost
certainly what ‘nowadays is known as Crotalus terrificus terrifi-
cus, found in Brazil and Argentina” (As Crotalus durissus
terrificus in Central America is also called cascabel, further
- confusion may arise ; but the latter species need not concern us’
here.) -

As mentioned before, the venoms of Crotalus horridus and
Crotalus terrificus ‘ferrificus show ‘marked differences in their
composition. The “crotamine” separated from the prgteins of
Crotalus terrificus terrificus {Cascavella) is not found in the
venom of Crotalus horridus. This mav explain why the bite
of Crotalus terrificus terrificus has less localized effects, less
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, . :
pdin, inflammation® and' nercrosis; but is more Iethal ‘through .
. protracted action on cell respiration and nerve centres than
that of Crotalus horridus. The latter- acts more rapidly and
appears to-deploy foremost proteolytic and hemolytic properties. -
~ Among the numerous cases reported of bites by the North Ameri-
can rattlesnakes remarkably many have récovered, though thé
conditionsappeared most alarming. Whether this was due to thé
much advocated and liberally dispensed whisky is another matter.
To judge from™ the sequeélae .of. the bite, the venom of
Crotalus horridus acts foremost on the walls of the blood and
lymph vessels. Intense cedema spreads rapidly and, in the wake
of it, bleeding into the tissues occurs, so that the whole spec-
trum of discoloraiton from black, purple, blue to yellow may
show itself. Apparently from the massive destrictive of red
blood cells skin and sclerae become jcterfc.” Bleeding from any’
orifice of the body, even from ears and eyes, has been seen. The
blood is dark and remains fluid. The venom inhibits coagula-
tion, whether in the fibrinogen-fibrin or in the prothrombin-
thrombin phase or in both, cannot yet be said. It has further
to be considered that the proteolytic and hamolytic enzymes
of the venom cannot be termed simply as “anticoagulants”, but
_in different proportions, especially in low concentrations of
the proteolysins, they could act as “coagulants” as well. The
immediate lesion of capillary walls by the venom of Crotalus
was well demonstrated by the experiments of HAYWARD (Mat.
Med. Physiol. and. Applied, 1, cited from Cyclop. of Drug.
Pdthogen., 1I; pp. 418 and 420). He applied the venom, dis-
solved in glycerine, to a small spot, from which the cuticle had
been scrapped off; immediately blood began to flow excessively.

" The consequent symptoms of his inoculation experiments, too,

are noteworthy, as they supplement those observed from bites
on the one hand, and in provings with potencies on the other.

The teridency to hemorrhages is an outstanding feature of
Crotalus horridus. In this respect it exceeds Lachesis signi-
ficantly, and from the practical point of view it has proved
useful in differeatiating between the two romedics, otherwisc
so closely related. A hundred years ago, inoculations with
&rotalus venom had been used extensively as prophylactic for
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grounds”), black feetid stools and the jaundice apparently point-

ing to a similarity in the morbid processes. It is difficult enough -
" anyhow to assess the prophylactic value of a remedy, but even

moré so in respect of diseases of which one has only knowledge -

from books. There is, fortunately, hardly any opportunity left ..

for- testlng he curative value of Crotalus in yellow fever. All
kinds of hafnorrhagic diatheses' may, however, come into the
orbit of Crotalus, though the evidence in a particular case must
decide whether or not other remedies, e.g. Phosphorus; are -
more suitable. In purpura hemorrhagic and in hamophilic
extravasations Crotalus is among those remedies which have
to be considered foremost. Intra-ocular bleeding in particular
is adduced for Crotalus. Clinically scme good results have
been seen even in bldeding carcinomata of the tongue and of
the stomach with “coffee ground” vomits and thin, black, feetid
stools, though no more than palliation is to be expected in
such cases ; further, in infectious conditions which, by severe
disorganization of the blood, extravasations, -adynamic remit-
tent fever with muttéring «delirium show a “septic” character.
As with Lachesis,- the site of origin is frequently found in the
fauces, but carbuncles with blue-black and yellow discolora-
tion are also cited. The ulcers with their unhealthy granulations
and discoloured margins are similar to those described for
Lachesis.

In thrombotic processes Crotalus, in contrast to Lachesis,
is hardly ever mentioned, but unjustly so, it seems. At first
sight the strong anti-coagulant action of the Crotalus venom
may be taken to vindicate a heparin-like use of the venom-
rather than a homceopathic one. It has, however, to be kept

_-in mind that the formation of thrombi, and thrombophlebitis
~ in particular, constitute processes very different from extravasal

coagulatlon They involve a lesion of the intima of the vessel
first and subsequently an agglutination of platelets. - Both are

~ well within the potential actions of Crotalus. It is tgue that

the provings in this direction have not brought out much more
than cramp-iike pains, especiaily in the iegs. The appeinded

case-reports of O. E, MANASSE are all the more welcome toe .
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show that in thromb‘ophl_eb_itis Crotalus can be just as effective

" as Lachesis, The cramp-like pains in the legs in such cases are
. 80 as to make. standing almost 1mp0551ble and become worse on

stretching,

In the cardiovascular and vasomotor sphere - Crotalus
horrzdus has so much in-common with Lachesis that only certain
dlﬁerenEe.g need to be pointed out here. Heart symptoms are
less prominent with Crotalus horridus, in particular the spas-
modic, oppressive pains have not been recorded. Hence there
is no indication for its use in angina pectoris. Anxious oppres-
sion, a shaky feeling about the heart, sudden giddiness and

prostration even to a kind of somnolence are, as with Lachesis,

indicative of a hypotensive state. Congestion to the head and
cold extremities are likewise a. feature of Crotalus horridus,
but the alternating shiverings and hot flushes are less marked.
In the climacteric Crotalus cannot compare with Lachesis. The
headaches of Crotalus are often severe and one-sided mostly
frontal, and as they are frequently accompanied by nausea and
even vomiting, Crotalus may have equal claim with Lackesis in
migraine, though the latter is usually preferred. The assertion
that Crotalus has a predilection for the right side has, since
HERING, been copied faithfully again and again, but it is not
borne out by the provings where the headaches appear at least
as much on the left as on the right side. In the author’s ex-
perience this modality has no selective value. The headaches
of Crotalus are relieved in the open air, like those of Lachesis :
but the aggravation in the sun is not mentioned for Crotalus.

The aggravation from sleep should- be less emphasized for -

Crotalus as the provings offer some evidence to the contrary,

-i.e. disappearance of symptoms after a good night's sleep.
" “Drowsiness, but cannot sleep” is more characteristic for

Crotalus, niot so much the “starts with suffocation” found with
Lachesis. : o

A feeling of constriction in the throat has been noted with
Crotalus too, and that without signs of the mucosa being
affected” Difficnlties in swallowing are said to arise from solids
rather than from liquids, in contrast to Lachesis. The sensitivity

o to touch is less emphasized with Crotalus than it is with
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-Lachesis ; tight pressure around the neck and the hypochondria

are ill tolerated in the case of Crotalus like in that of Lachesis.

-Hyperreflexia is less marked than with Lachesis. There is
also nothing known of Crotalus being used in epileptoid condi-
tions, though ‘clouded perception, forgetful behaviour, mistakes
in writing, incoherence in conversation have been recorded with
Crodalus s well. As there is.no evidence of Crotalus acting
directly on nerve centres, it may be thought that these symptoms
of mental confusion are due to congestion of the brain. Post
mortem findings in lethal cases of Crotalus bite tend.to support
such a view. L _ :

In such grave derangements of the organism as Crotalus
can bring about it is no wonder that depressive symptoms,.
anxiety and fear of death are observed, but they are not distinc-
tive. A certain sentimentality has been recorded in the provings
of Crotalus, but this, too, does not seem to have any peculiar
significance in determining the choice of Crotalus as a remedy.
The paranoid symptoms described for Lachesis are absent from

" the syndrome of Crotalus horridus.

In cases of snake bite, particularly of Crotalus and Vipera,
it has been noted that local signs reappear for years at periodic
intervals. Old records have it that this happens annually at the
time of the accident, but in a well-authenticated case of rattle-
snake bite (PIFFARD, Amer. Med. Recorded, Jan. 1875, cited

"Cycl. of Drug Pathog., 11, 429) local signs of inflammation with

eruption of small vesicles recurred at regular three-monthly
intervals over at least six years. This and other instances of
chronic ailing after recovery from the acute poisoning go to
show that the venom can have a long-lasting effect with periodi-
cal exacerbations. For the often repeated assertion “aggrava-

‘tion in spring” thereé is, however, hardly any support. Even the

modality “aggravation of complaints at the onset of warm
weather” is not supported by the provings and needs confirma-
tion, before it can be accepted as characteristic for Crotalus.
Whether the alleged indication for Crotalus, “old wounds and
ulcers re-open”, is merely an inference from the just mentioned
periodical ‘recurrence of svmiptoms or is of clinical cignificance,
remains to be geen.
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- CROTALUS CASCAVELLA -
. Crotalus cascavella Jhas  more neurotoxic propertles than
Crotalus horrxdus Local symptoms and signs from the bite of
Crotalus temﬁcus terrificus (Cascavella) are less apparent. The

sequelae do not develop so rapidly as. w1th Crotalus horndus,'

but are._rather more insidious. This is shown, for instance, by
an 1mp§ifment of the visual functxon ‘even blindness, lasting
from minutes to several days; " -which may persist after the
patient has 1ecover»d In MURES proving this is- reﬁected by
“the 51ght is aﬁected" ar-d “a dazzhng blue light before the
eyes”. - The auditory system, too, appears to be affected, for
the prover experienced _deafness (on the second day) and
recorded “very deaf (after month)". In the later stages of
poisoning by the venom of Crotalus terrificus terrificus muscular
pareses and paralyses appear and 1mpan’ locomotion. Of this
action the provings revealed only “weariness of the arms and
legs”, “muscular prostration, trembling of all the limbs” and
some other, even less definite, symptoms. MURE’s provings are,
however, no more than a good beginning, as they are obtained
from too few provers. Like all other neurotoxic venoms that of

Crotalus cascavella increasfngly impedes the respiration up to

‘the fatal end ; whether through action on the medullary centres
or on the respiratory muscles or both is not yet clear. Impeded
respiration, oppression of beating, suffocative feeling are noted
in the provings, but such symptoms could arise from blood
disorganization or interference with cell metabolism as well.
From what we know so far of Crotalus cascavella, it appears

closer to Lachesis than to Crotalus horridus, and possibly even

exceeds Lachesis in neurotoxic properties.
Author’s experience of Crotalus horridus almost exclusively
w1th the 6th (12x) potency. :

BOTHROPS LANCEOLATUS _
The genus Bothrops is represented by some forty species
W topical Ainierica. The tame Bouuops lauceviaius refers o
thg “fer*de-lance” of the isle of Martinique, but it is doubtful
whether this species differs from Bothrops atrox. There are

Jio provings of the venom, What little use has been made of
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Bothrops in homoeopathy can - therefore nbt have been very
discriminative: . €. H. Ozanam (L'art med., 19, 116, cited F. T.
A11ens Encyclop, II, 210) has, howevér, reported on a number
of cases of Bothrops bite which fill in many details in the litera-
ture ‘available on this special subject.

The \eﬁects of Bothrops venom, chiéfly on the blood and
blood-vesséls, are formidable. The first stages remind strongly
of Crotalus horridus. Under intense pain immeédiate cedema
Spreads rapldly, followed by sero-sanguinolent infiltration of
the subcutaneous tissue, ecchymoses and hamorrhage. Bleeding
occurs from the engorged mucous membranes and skin, the
throat is parched thirst intense. Complete exhaustion may

' Iead to the fatal end. Where death does not supervene, sup-

puratlon, necrosis, gangrene and sloughing of tissues-to the
bories may lead to gross mutilation, In this the course of
events appears to differ from that of Crotalus; possibly the
much higher coagulating power of Bothrops venom, thus its
tendency to throbotlc and embohc processes, has somethmg to
do with it.- :

"While some of the paretic conditions described as con-
sequences of Bothrops bite are undoubtedly due to thrombotic-
embolic processes, for instance a hemiplegia of the right side
and inability to articulate without there being any affection of
the tongue, it is not sure whether the same is true for other
lesions within the neuraxis. From experiments there is less
evidence of a neurotoxic action from Bothrops than from

Crotalus terrlﬁcus terrificus, but this assertion may not be

final. Blindness both immediately after the bite of Bothrops
and a more persistent one have been noted, and in particular
4. “blindness’ during daytime only ; the latter may well have
been due to bleeding in the fovea centralis retinae and the other
amaurotic occurrences to embolism at other sites in the optical
apparatus. The same may apply to the observed paralysis of

one arm or one leg ; a direct action of Bothrops venom on nerve
cells cannot, however, be excluded.

_In the absence of provings, Bothrops has to be chosen on

the indication of gross paihoicgical signs which are, however,

lnsufﬁcrent to distinguish it from other Crotalidae. The authoro
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has tried Bothropss f2x in several cases of persistent aphasia
after cerebral -apoplexia. Though some improvement was seen
in one or two patients, the results were not conclusive.

_CENCHRZS CONTORTRIX.: (Ancistrodon mokeson)

'Aglé‘is;;rddon "(or Ancistrodon) is another genus of thé
Crotalidae. The species introduced into homceopathic materia

medica is Ancistrodon mokeson whose habitat is almost the

same as that of Crotalus horridus, namely the eastern and
central parts of U.S.A. There the common name of this mocas-
sin snake is “copperhead” and, as it has a bad reputation for its
vicious nature, “copperhead” has become a personal invective.

_ There are so far hardly any grounds for the homeopathic
use -of Cenchris; the author has no expetience of it. Cases of
persons bitten by the copperhead are not of sufficiently precise
and detailed description to permit the syndrome to be distin-
guished -from that- of Crotalus horridus or Lachesis. Experi-
mental analysis has shown the venom to be highly -proteolytic.
It retards or inhibits blood coagulati.on, is, at, least in massive
doses; hamolytic-and causes hemolytic and causes haemor-
rhages ; a rapid fall in blood pressure accounts for the extreme
prostration, fainting and collapse,

A proving of Cenchris is found in KenT; New Remedzes
(Chicago, 1926, p. 88). Unfortunately the long list of symptoms
from five provers, three female and two male, is open to severe
criticisms. It is hardly feasible to attribute all the symptoms
noted by the provers within three weeks to the one dose of the
6th or 30th or 10m potency. Furthermore, it looks as if the
provers knew what they -had been given and were even

~ acquainted with the Lachesis syndrome. There ‘are too many-

symptoms phrased in almost identical terms as they are found
in any essay on Lachesis: sensitive to clothing about the body

and neck, tight clothing unbearable, SllSplClOllS of everybody,

stops breathln0 on going to sleep, etc. It would be- premature
Lo empuabme Lﬂe lew diilereuces N Luuwom 1u Luto pnunuo
of Cenchris, such as “most symptoms are better in_the morning”,

More: systematic provings and confirmation by clinical -use are,
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needed before a dependable drug plcture of Cenchris can be
“drawn. : :

VIPERA
In the older classification the -name “leerldae applies to
all Solenﬁgphodonta, comprising all the “vipers”. The pitless
vipers of “Europe, Africa. and Asia would then have to be
separated from the American pit vipers or Crotalidae as “leerl-
nae”. (The “plt” ‘present in the Crotalidae and absent in the

~ “Viperinae is a cavity on each side of the head of the snake,
between the eye and the nostril) The genus Vipera is re-

presented by Vipera berus (the common adder or Germam

“Kreuzotter”) and the similar Southern species Vipera redii.

The use of the Indian “daboia”, Vipera Russellii, has been
advocated by LE HuMrs COOPER on the ground that its venom
intetferes most strongly with blood coagulation. . Of all these
species numerous cases of the severe consequences of their bite
have been recorded, but no provings on healthy persons. There
are thus only a few clinical features indicating leera in pre-
ferenice to one of the Crgtalidae.

The signs and symptoms of persons bitten by a species of
Vipera accord with the analytic finding that proteolytic enzy-
mes predominate in the venom. Interference with the process
of coagulation is marked, but it cannot be stated in terms of
either promoting or inhibiting the clotting of blood, since that
depends on the concentration of the enzyme and possible other
circumstances, and furthermore, the clots formed by the venom
are not of thé same structure and consistency as normal ones.
A tendency to bleeding into the tissues is conspicuous and
indicatés an enhanced permeability of the vessels, especially

‘the veins, through lesions of their walls. The extensive extra-

vasations could account for the jaundiced hue of skin and
sclerae mentioned in some instances. Hamolysis does not
appear- to play a prominent part, certainly there is no evidence
of - the liver bemg particularly involved. Some paretlc and
paralytlc signs are reported in cases of Vipera bite, suggestmg
the presence of a neurotoxic component in the venom. but this
can be only of minor significance in toxic component in the
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venom, but th1s can 'be nly..of : mmor 51gn1ﬁcance in v1ew of

the overwhelming. haamotox1 tors. - ’

Very. rapid and. strong "réactions:

site of the bite are.to be expe his kind of venom.
With Vipera the hardness of .the “intense- and. fast-spreadmg
swelhng has been noted pressu ) ngér makes hardly .any
“pitting™ Jmpression. " The swellmg is “painful “to_-touch. “Dis-
coloured stnpes follow the course - ‘of ‘the - taneous vems, a
tense bluish-red swelling causes ‘pain’:as .if it would" burst.

Besides extensive ecchymoses spots™of purpura haamorrhaglca i
may be seen.. The systemic- syndrome follows the pattern
- known from other hazmotoxic venoms: fal] of blood pressure,

fainting, rapid and thread-like. pulse, nausea, vomiting and
frequent, sometimes bloody and involuntary stools, collapse
and in fatal cases coma. " Albuminuria,Zand h®maturia, too,
frequently seem to contribute to grave exhaustlon through the
depletion of water and proteins- in the c1rcu1atmg fluids.

In the absence of provings the homceopathic use of Vipera
is restricted mainly to a venous syndrome confirmed by clini-
cal experience: unbearable pains in the extremities when they
are hanging down, as though they were going to burst;
the patient must keep the affected extremity in a raised
position. In the cases where the author used Vipera
berus 12x with success the leg swelled instantly and grew purple
on hanging down, relief being felt in horizontal position of the
leg and in walking. One patient who showed the syndrome
and the result, of the medication strikingly was a diabetic.

Chronic cachexia after the bite of Vipera has been recorded
and an annual recurtence of local and systemic symptoms at

‘the onset of hot weather and at the time of the year when the

bite occurred has been reported in too many instances to be
wholly overlooked. It has to be seen whether this periodicity

‘can serve as a clue to the use of Vipera in chronic ailments.

NAJA
The spectacled cobra of India, Naja naja (tripudians) is to
us the main representative of the Elapidae, a family of the

Proteroglyphodonta with small longitudinally grooved fangs.
[ ] ) X .

' issues around .the». .
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As acc1dents from the blte of the cobra go mto many thou-
..sands a year, ‘there 'is an abundance of records, more or less .°
. reliable, from which to abstract the charactéristic features. The
recently improved ‘knowledge of the components of the venomi
serves ‘as a helpful criterion:. The provings done a hundred
years ago with very low potencies have supplemented some = . ...
useful ‘dg talls (STOKES,” Br. Jour. of Hom., 11,-95, 1853 RUS~ En
SELL, ibidy 593 and 12, 244 ; STOKES, Monthl. Hom. Revzew 3,

162, 1859, cited Cycl. of Drug Pathog., Vol. TIL; 328).  Further .~
"% .nore methodical provings, using 4 wider range of potencies,

seem highly desirable, however. For, judging from the homceo-
pathic literature, this’ potent drug has been used comparatively -
seldom so far, apparently through lack of precise distinctive
modalities.

It has long been. recognized that the venom of Na;a (as
of other Elapidae) contains a very potent neurotoxic principle
acting -on the autonomic centres of the medulla. It is not yet
certain whether its hamolytic principle is altogether separable
from the neurotoxic. The acetylcholinesterase present in the
venom of Elapidae may well be a co-factor in their action on
muscles. The “cardiotoxdn” recently isolated from Naja in
heart disorders. Failing of heart and respiratory functions
complement each other in the main syndrome. In some.cases
of cobra bite local symptoms, swelling, mottled appearance
necrotic ulceration and even gangrene, have been reported, such’
as is usually associated with proteolytic .actions of- venom
Generally these local effects on tissues and on blood
tion are, however, much less in evidence than from h
of Crotalidae and Viperidae.

The bite of the cobra causes a sharp pain. -
swelling varies considerably. A peculiar num
indicates an early involvement of sensor
tude, drowsiness and confusion set in, St
receding consciousness may. lead; 0
ties in breathing are pronounced
of laryngeal muscles may comp ,
action is accelerated, may be: ””' Lo
i furce, the puise bec
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. bling of sallva and'mucus and foammg at the mouth is seen,.

in others various signs of paresis develop, the eyelids droop,

~"deglutition is- impeded, speech becomes ' laboured, limbs are
" paralysed and control of sphincters is lost. In the later stages

even trismus, locked jaws and convulsions may occur. Death is
then dyde to respiratory paralysis.

The sardiac syndrome is in the centre of the picture of
Naja, but - almost invariably. it is associated with symp-

toms and the respiratory tract. and in particular the #

larynx. It might be inferred that the right heart is more and
earlier affected than the left ventricle. In the circulatory sphere

coldness of the body and extremities prevail with a desire for -
warmth ; the severe headaches, often of the migraine type,

appear to be congestive, they are ‘relieved in open air. The

pain is mainly in the forehead or temples,®more often left-sided,- -
and as a prover recorded, attended by fluttering of the heart.
The provings have added some details to the heart syndrome
as described in cases of poisoning: wunusual beating of the
heart, audible to himself ; feeling of “lowness” about the heart,
as of something wanting about the precordia; pressive pains
in the left pectoral region ; pain at the heart, extending through
to the left scapula, and pain between the shoulders; sudden
sense of choking, a sort of grasping at thndat ; gasping for breath,
with several deep-drawn inspirations; constriction of chest,

“ending in mucous expectoration; uneasy dryness in fauces,

constrzctzon and irritafion of larynx, sharpish prick in larynx
causing cough ; hoarseness ; tightness of larynx; constriction,
pressure and gagging in throat ; great dryness of mouth and
throat. Cases of failing heart, at various stages and of dif-

. fer_enf ®tiology, some where the bundle of His seemed specially

affected, appear to have been benefited by Naja, in the expe-

‘rience of the author (12x), particularly in post-infectious cases
-of children. A tendency to collapse would strengthen the call

for Naja. Aggravation from movement and exercise is only
what one would expect in these myocarditic conditions. The
modqlity. “Caiaot lies vu the ieil side” 1s lound in most drugs
affecting the heart, but for Naja its significance has to be recon-
sidered in view of the observation of a prover that pain and
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breathmg ‘were much reheved by lying on the affected 51de (m
this instance the tight side).

It has been claimed for Naja that it has a place in anglna
pectoris and coronary thrombosis similar to that of Lachesis.
The claim has been based on the syndrome: Cardiac pains go
to the. ‘g&; , or into the left shoulder and left arm ; they are

- accompahied by ‘anxiety and fear of death. This syndrome can-

not be traced, however, in the provings, and so far seems un-

. sufficiently corroborated by experience.

The association .of heart symptoms with left-sided head-

" aches of migraine type suggests that Naja disturbs the vagus-

sympathetic balance, before it affects the heart muscle itself.

- The symptoms then are so similar to those of Spigelia anthel-

mia-that the choice may:become difficult. With both, the left

frontal eminence and®temple are seats of predilection and the

eye is frequently involved ; the pains are-violent and throbbing,
often accompanied by nausea, sometimes by vomiting, they may
extend to the back of the head and are worse from movement.
For Naja a shooting pain from one temple to the other is men-
tioned and it is perhaps significant that the headache come or
during the night and disturb sleeping, and that they are parti-
cularly bad on awaking; they are aggravated by motion and

. exertion, relieved. in open air.

The psychic background of the Nagja syndrome is well

brought out by the provings: Sadness and irresolution; the -

mind broods over imaginary troubles, dull spirits, head heavy,
with dull, .confused mental state, a feeling of depresswn feel-
ing. prostrate and miserable.

In view of the recent animal experlments with Naja venom

~on poliomyelitis it may be mentioned that another species of

the Flapidae, Bungarus (coeruleus?) has been recommended for
this viral infection.

ELAPS CORALLIN Us.

We are not yet in a position to give a concise and rehable .

account of the actions of the Brazilian coral snake, Ela‘ps coral-
linus. In the first place no detailed descriptions of the sequels

- of its ‘bite are available. Nor has an analysis of the venom,

o e e, L

e
SANGLBTS  _ozap
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been made known, Which would permit us to ascertain the
characteristic trends from the nature of the active components.
Being a species of the Elapidae, Elaps is supposed to contain
in its venom mainly neurotoxic and hzmolytic principles. The
provings of MURE (Pathog. bresil, loc. cit.) on two persons, and
LippE’S'(Allg. Hom. Ztg., 61, 28, 1860) on one lady only are too
scanty fbr\_ drawing a consistent picture of Elaps. The expec-
tation of LIPPE that Elaps would be helpful in various heart
disorders is hardly substantiated by conspicuous symptoms in
" the provings, nor is it confirmed by experience. '
So far as the meagre evidence goes, the vasomotor syn-
drome is similar to that of Naja: severe headache mainly in
the forehead (aggravation during. the night and on -awakening
is mentioned only once). All the blood seems to be congested
in the head, the feet are ice-cold and thee(right) hand blue and
as if paralysed, benumbed and unsteady. Ears and eyes appear
particularly involved: deafness, buzzing and crackling in the
ear and vertigo with tendency to fall forward; a grey veil or
a cloud, or fiery and coloured spots before the eyes, unsteady
vision (letters run together when reading), strong aversion to
light and even transient blindness. ‘Of the mental symptoms
“excessive horror of rain” and “hears what is said without
understanding it” may be mentioned with all due reservation.
The solitary symptom of one prover “fruits and cold drinks lie
on the stomach like ice” seems to have been over-emphasized.
Constrictive sensations, familiar from many other snake venoms,
are reported from the wcesophagus and the sphincter ani and
vesicae in the provings of Elaps. _
To judge from the provings, Elaps has a greater tendency
_to hamorrhages than Naja. The black colour of the blood,
from the respiratory tract on coughing, from the rectum and
from the uterus between the menstrual periods,- is peculiar ;
' bright (“arterial’”) blood from the nose and ears is, however,
also recorded. Much more information is wanted before the
significance of these observations can be assessed. Likewise
mucous membranes of the nose and ear, should be regarded
with caution: bad smell from the nose and stoppage of both

Vi
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. , ‘
nostrils ; discharge of a yellowish-green -liguid from the ear.
, It would be rash .to assert the usefulness of Elaps in ozzna
| from the former and in otitis media from -the latter data in' the
provings. : '

From the foregoing survey it will be obvious to what dif-
ferent degrees the drug pictures of the snake venoms have been
'elaborathg\up to the present juncture. Any survey of this kind
is bound t6 be pro tempore and to expose the gaps of our know-
ledge and experience. On the other hand, this chapter of our
materia medica stands to gain in perspicuity, when seen in the
broader context with the venoms. of other classes of animals,
such- as spiders, scorpions and insects.

~

L

—The British Homaopathic Journal, July 1958.




