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INTERNATTIONAL AFFAIRS

SOVIET-ROMANIAN COOPERATION IN PETROLEUM SPHERE DESCRIBED
Bucharest VEAC NOU in Romanian Apr 82 p 4
[Article by Dan Lazarescu: '"Do You Know What MOPL Is?"

[Excerpts] MOPL is the name of a new product recently patented as an invention
in Romania and in the Soviet Union. The name comes from the combining of the
first two letters of the cities of Moscow and Ploiesti. This product, of petro-
leum origin, intended to protect metals from corrosion, is one of the results of
collaboration between the Institute of Research, Technological Engineering and
Design for Refineries in Ploiesti and the Union Scientific Research Institute
for the Processing of Crude 0il in Moscow. Produced after 3 years of research,
MOPL has proven to be an effective means of combating corrosion of metals. At
present, work is being carried on in the laboratories of the two institutes to
put the final touches on two other products of the MOPL series.

But this is not the only area of collaboration between the institute in Ploiesti
and the institute in Moscow. Joint research is being carried on for the devis-
ing of processes for obtaining high quality fuels which would also result in a
deepening of the level of processing crude oil. At the same time, the partici-
pants in the program have proposed to ensure that the new technologies consume
much less energy than the methods utilized up to the present. The research
takes into consideration the raw materials of each country, so that the tech-
nologies devised will be applicable both in Romania and in the USSR and so that
they can also be provided to foreign partners.

The two institutes have each been assigned a schedule for each project, on the
basis of which the tasks have been divided in accordance with the experience of
each institute, their technical resources and the specialization of the research-
ers. The fact that a number of laboratory experiments, engineering projects and
pilot station studies are carried out in only one of the institutes, thus avoid-
ing duplication, leads to a substantial reduction of the research period and a
noticeable reduction in expenses.

Other subjects and programs are the object of joint research by the Ploiesti.
institute and institutes with a similar specialization in Kiev (in the field of
lubricants) and Novosibirsk (in regard to a series of catalyzers). But all
these things are only a small part of the extensive Romanian-Soviet collabora-
tion which is being carried out in the most diverse fields of activity.

CSO: 2702/14




GERMAN DEMOCRATIC REPUBLIC

TEXTBOOK COVERS TOXIC AGENTS, DECONTAMINATION

Fast Berlin LEHRBUCH DER MILITAERCHEMIE in German 15 Feb 76 No 2, pp 3-7,
9-11, 13, 15-29, 31-46, 49-53, 55-57, 59, 71, 95-96, 195, 249, 287, 295-298,
401, 437, 443, 481-482, 563; 2nd revised edition with 83 tables and 51
illustrations; Military Publishing House of the German Democratic Republic

[Volume 2. Sabotage and Plant Poisons, Detoxification and Detoxification
Agents, Analysis of Chemical Warfare Agents and Poisons, team of authors:
Chemical Engineer Maj Siegfried Franke (chapters 14-19, new version of chapters
20-23), Chemical Engineer Peter Franz (chapters 24, 33), Professor Dr Gerhard
Gruemmer (collaborated on chapters 17-19), Chemical Engineer Lt Col Werner
Warnke (chapters 20-23); signed to press on 15 February 1976; 2nd revised
edition, 4,000-7,000; Military Publishing House of the German Democratic
Republic (VEB), Berlin, 1977]

[Text] Table of Contents

Sabotage Poisons

14. Natural Poisons ' 13
15. Synthetic Poisons . 29
16. Possible Uses of Sabotage Poisons 47

Anti-Plant Agents

17. Phyto-Active Compounds 59
18. Anti-Plant Warfare Agents Formulas Prepared by the

United States Forces and Used in Vietnam 71
19. Use of Anti-Plant Warfare Agents 77

Chemical Decontamination and Chemical Decontamination Agents

20. Chemical Decontamination, a Measure Designed to Provide

Protection against Chemical Warfare Agents 85
21. Chemical Decontamination 95
22. Physical Decontamination 195
23. Natural Decontamination 237




Analysis of Chemical Warfare Agents and Toxic Substances,
Investigation of Chemical Decontamination Agents

24, Warfare Agent Analysis Mission 245
25. Fundamental and Special Aspects of Warfare Agent Analysis 249
26. Elementary Analysis of Chemical Warfare Agents and Toxic

Substances 265
27. Evidence of Functional Groups in Chemical Warfare Agents 287
28. Chemical Methods for Warfare Agent Analysis 295
29. Biochemical Methods 401
30. Biological Methods 437
[pp 9-11]

One basic concept of the imperialist general staffs is to neutralize the enemy's
rear areas in wartime. Here, considerations are not so much aimed at the em-
ployment of conventional but rather at the employment of chemical and biological
(bacteriological) mass annihilation methods as well as nuclear weapons. The
possible use of so-called sabotage poisons takes up considerable space in these
considerations.

The idea of poisoning food, water supply plants, consumer items, agricultural
crops, and livestock, in order directly or indirectly to harm the enemy, is
very old, with a few exceptions, the formerly known poisons permit hardly

any large-scale mass annihilation.

Many of the known warfare agents used in combat are suitable as sabotage
poisons. This applies particularly to phosphororganyle, Yperite, psychotoxic
compounds, and toxic warfare agents. In addition, we know a number of highly
poisonous substances which can partly be illustrated synthetically and which
partly can be isolated from natural products and are suitable for sabotage.
These are mostly compounds which cannot be used as combat warfare agents or
which cannot be used because of their physical-chemical properties.

According to the "Dictionary of United Army Terms" [as published] (U.S.A.,
1953), sabotage is the action of "agents of sympathizers with the intention of
interrupting the war efforts of a nation or otherwise to prevent or to dis-
turb or inhibit the defense of a nation."

Rothschild, a former corps commander in charge of research and development for
the U.S. Army Chemical Corps, in 1964 estimated that sabotage is a mighty
weapon already in peacetime which, used over a period of time, can lead to the
destruction of the people's confidence in its country and its government and
which can also be used immediately prior to or upon the outbreak of a war. He
credited toxic substances with great possibilities as sabotage weapons and
broadened their area of use in support of semistrategic and strategic objec-
tives.

During both world wars, imperialist countries made great efforts to discover
substances suitable for sabotage. They did not confine themselves only to
poisonous substances but they also looked into bacteriological agents. After
World War II, preparations became known for a sabotage war using poisons as



intended by some countries (Germany, Japan, Great Britain, the United
States).

If the substances are suitably selected, sabotage poisons can be used already
in small quantities by agents, by groups of subversives, by rangers, etc.;
they have a great effect and, depending upon their objective, they can cause
damage to man, animals, and agricultural crops.

As a result of studies on natural poisons and their analogs which in recent
years have been pursued very intensively as well as investigations on their
possible synthetic illustration or industrial production, the danger of the
use of such substances for military purposes has increased and this means
that sabotage poisons must be included in measures to provide protection
against mass annihilation agents.

The substances described represent a selection (the sequence of poisons taken
up is not based on any system) because the number of compounds to be considered
as sabotage poisons is too great. Compounds already covered as chemical war-

fare agents will not be considered here with the exception of examples.

In general, the following criteria have been established for sabotage poisons
to inflict damage on man:

High degree of toxicity both regarding their lethal and also their incapacita-
ting effect;

Adequate resorption capacity through the mucosae of the digestive tract to
poison water, as well as essential and nonessential foods;

Good resorption capacity through intact skin surface to poison materials,
objects, and clothing;

Colorless, tasteless, and odorless;

Physical and chemical stability, especially depending upon the utilization
purpose, hydrolysis and heat resistance;

Solubility in fat and water;

Delayed action in order to poison the largest possible area by the time the
first phenomena of poisoning appear and to delay the determination of the

source of contamination;

If possible, chemical contamination should not cause any specific pathological
changes in the organism which would make it possible to recognize the particular
agent;

Unusual toxic effects for which there are no or only inadequate antidotes;

Impossibility of indication in organism and in source of contamination.




These of course are idea requirements which only very few substances meet.
The employment objective and the source selected for contamination will be
decisive although the available substances last but not least will also be
decisive.

Examples involving major cases of food poisoning show the extent which the
application of sabotage poisons can assume.

In 1959, olive oil, mixed with aircraft engine oil, was sold in Morocco. More
than 10,000 persons were poisoned suddenly.

In 1960, almost 100,000 persons became sick within 10 days in Holland after
consuming a margarine mixed with a health-damaging emulsifier.

Here we might also recall the catastrophic effects of so-called gangrene from
ergotism or convulsion infection which is now a part of the historical record
and which sprang from the use of flour which from time to time consisted of
one-third ergot. In the year 994 in France, mass poisoning caused 40,000
deaths. According to history, there were about 300 mass poisoning incidents
until the 19th century.

[p 13]
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14. Natural Poisons

Natural poisons from plants and animals have been known for a long time and
were used both for military purposes (arrow poisons, etc,) and in medicine
even before their isolation became possible and before their composition became




known. Many natural toxins have not been completely identified and defined to
this very day in terms of their composition and constitution. Natural toxins
are formed in many different ways, in plants, animals, and microorganisms.

The biochemical processes which take place here have not yet been clarified in
all cases. Many are more poisonous or just as poisonous as synthetic poisonms.
In the substances which are of interest here we are dealing with alkaloids or
toxins, some of which can be illustrated synthetically or analogs can be made
on the basis of their model. All substances already covered under the heading
of toxic warfare agents must at the same time be considered as sabotage poisons.

14.1. Poisons of Vegetable Origin
14.1.1. Alkaloids

14.1.1.1. Nicotine

[g,?

o
‘N~ CH,

3-N-Methyl-pyrrolidyi-(2")-pyridin

(14.1)

Nicotine is built up in the roots of the tobacco plant (Nicotiana tabacum) and
is transported from there into the plant. The plant's nicotine content varies
according to the type between 0.5 percent and 8 percent. Nicotine-rich plants,
which are cultivated especially to obtain nicotine and to make tobacco lyes
[liquors], can contain up to 15 percent.

Nicotine can be illustrated synthetically. The requirement is generally met
by the natural product. It is a colorless oil which turns brown in the air.
In the purest state it becomes ordorless, Kp [coagulation point? dissociation
point?] 246° C (partial decomposition); F [melting point] below -30° C.

Nicotine is soluble in water and organic solvents. It is water-vapor-volatile.
It forms salt-like compounds with acids. Nicotinic acid (Pyridin-3-carbonic
acid) results from oxidation.

Nicotine quickly penetrates into the skin and mucosae. It is particularly
dangerous when it gets into open wounds.

The lethal dose for rabbits (i. v.) is 6 mg/kg. Some animals, such as goats
and does, are immune to nicotine. The lethal quantity for man is estimated at
50-100 mg. But 3-5 mg already will cause severe symptoms of poisoning such as
breathing difficulty, severe cramps, and fainting spells lasting 3 days or
more. Nicotine acts upon the CNS. Because it is soluble in water and fat, it
can be used for poisoning essential and nonessential foods.



14.1.1.2. Strychnose Alkaloids

The Indian nux vomica (Strychnos nux vomica) and numerous other types of
strychnos, in addition to other alkaloids, contain strychnine and bruzin

(2-3 percent). Both alkaloids are of the indole type and are related to each
other.

Bruzin represents the dimethoxy derivative of strychnine.

(1 (14.2)

R N\
/K/ Strychnin R = H
- 07 0 Bruzin R = OCH,

Key: 1--Strychnine.

Both alkaloids can be illustrated synthetically. Strychnine and bruzin are
colorless, bitter-tasting crystals; the melting point: 268° C, bruzin 178° C.
They are dissolved to a limited extent in water and in organic solvents.
Strychnine nitrate and sulfate-~both of which are colorless crystals—--are
dissolved better. Their solutions react neutral. They taste bitter.

With alkalis, strychnine forms tryptamin under aggravated conditions.
Strychnine takes on a blue-violet color due to the action of concentrated
sulfuric acid and chromic acid.

Both alkaloids resemble tetanus toxin in terms of their toxic effect. Strych-
nine increases the sensory perceptions and the excitability of reflexes.
Higher doses are followed by anxiety, trembling, speech disorders, painful
stiffness of muscles, stiffness of the neck (the head is pulled to the rear),
and distortions of facial features. The first "spasm'" appears instantaneously
as a result of external stimuli (noises, light). Exhaustion and the central
paralysis of the respiratory center cause the lethal outcome of this poisoning.
The cramps which come before death increase constantly. They are extremely
painful and agonizing.

Doses starting at 15 mg can be lethal in adults and those starting at 5 mg can
be lethal for children. Doses of 100-300 mg have an absolutely lethal effect.
In doses of around 1 g, death occurs within 30 minutes due to paralysis of the
respiratory center.

Because of its powerful toxicity, strychnine was a poison that was frequently
used for purposes of assassination over a long period of time; it was used
above all in pastry, sweet wine, wafers, and similar ditems. Bruzin is about
between eight and forty times less poisonous than strychnine. Both of them
are suitable for poisoning sweetened essential and nonessential foods.



14.1.1.3. Atropine

(@)

I ‘
. 0—C—CH—CH10H (14.3)
| | 1

(3)-Hyoszyamin,
Tropansduretropinester

Key: 1--Tropanic [tropeinic] acid tropine ester.

Atropine occurs in belladonna (Atropa belladonna); optically active -)
hyoszyamin is furthermore found in other solanaceae (henbane, scopolia type,
mandrake). Atropine and (-) hyoszyamin are isomeric and differ from each
other only in that the latter, as acid component, contains optically active
tropanic [tropeinic] acid. The main affect of atropine is credited to the
content of (~) hyoszyamine. Atropine can be illustrated synthetically.

Atropine forms colorless, needle-shaped crystals which are dissolved in water
to a limited degree. It has a repugnantly bitter, tart taste. It is soluble
in organic solvents (alcohol, ether, chloroform) and in fatty oils.

While crystalllne atropine sulfate is dissolved rather well in water and
alcohol but not in ether and chloroform; melting point: Atropine, 115° C,

(=) hyoszyamin 168.5° C, atropine sulfate 183° C.

Aqueous atropine solutions react slightly alkaline. Upon heating, hydrolysis
takes place into tropine and tropanic [tropeinic] acid. Atropine is oxidizable.

0 -
]
O—C—CH—CH,OH

S H0) ou + HOOC—CH—CH,0H ' (14.4)

In small doses, atropine or hyoszyamin excit the CNS while larger doses paralyze
it. Taken orally, it is quickly resorbed in the gastrointestinal tract.

The subcutaneous dose for man is around 15 mg/kg of body weight. Depending on
the doses administered, the following symptoms appear according to Hausschild:




0.5 mg: Dryness of skin, slowdown in heart rate;

0.5-1 mg: Dryness in mouth, thirst;

1-2 mg: Widening of pupils, heart acceleration;

3-5 mg: Restlessness, muscular weakness, trouble swallowing, headaches;

7 mg: Maximum widening of pupils, lack of muscle coordination;

More than 10 mg: Apathy hallucinations, states of delirium, unconsciousness;
More than 100 mg: Respiratory paralysis.

Hot, scarlet skin, temperature rise, trembling of limbs and constant movement
of limbs are characteristic of atropine poisoning. The effect on the CNS is
expressed through a compulsion to talk, dancing, fits of laughing, raving,
and mania. Atropine acts as psychotomimetic.

Atropine is used therapeutically as antidote to suppress the effect of muscarine
and nicotine due to the accumulation of acetylcholine following contamination
with phosphororganic compounds and is a component of medical aid pouches.

14.1.1.4. Aconitine

R:C¢H;CO—
(14.5)

Aconitine occurs in various types of aconitum, for example, in genuine blue
monkshood. It is one of the most powerful plant toxins.

The colorless, board-shaped, ordorless crystals (F 197-198° C) are almost in-
soluble in water but they are soluble in organic solvents (alcohol, ether).
The acqueous solution reacts alkaline. The salts are better soluble in water.

Aconitine is decomposed in water, by means of alkalis and acids, especially in
case of heating. Acetyl and benzoyl groups are separated due to alkali liquors
and we get aconine.

Initially, aconitine excites the respiration which however later on under
certain circumstances can slow down all the way to respiratory stop. After

the poison's resorption, the entire body is seized with a crawling sensation
(as if ants were running); this is followed by chills and perspiration, a feel-
ing of cold, paralysis of skeletal musculature (tongue, face), vomiting, a
sensation of retching, and an increase in motor unrest. The poisoning victim




will rear up and then throw himself down again. Consciousness is preserved
until death (heart stoppage, respiratory paralysis).

Death can take place within an hour.

The oral dose lethal for man is reported to be about 2-5 mg. For horses, we

have an LD5g of 0.004 mg/kg, for rats we have 0.11 mg/kg in case of i.v.
administration.

The German fascist SS during World War II conducted cruel experiments with
aconitine nitrate on inmates in the Buchenwald Concentration Camp. Marksmen
would hit them in the thigh with projectiles that had been poisoned with this
substance.

The first symptoms appeared after 20-25 minutes (motor unrest, slight flow of
mucous). The flow of saliva increased after 40 minutes and became so heavy
that the poison victims were no longer able to swallow it (retching, vomiting).
Motor unrest increased tremendously (individuals rearing up, throwing them-
selves down, rolling the eyes). Unrest abated later (widening of pupils).
These agonizingly murdered people died 121-129 minutes after they were hit

by the projectile.

This example shows that such alkaloids and other poisonous substances can be
used by means of poisoned projectiles. Aconitin and its related alkaloids
(aconitines) can be used as sabotage poisons especially to contaminate
essential and nonessential foods which do not have to be heated.

14.1.1.5. Curarine

Curarine has been known as an arrow poison since the 16th century. It is a
brown, water-soluble, bitter mass which is obtained from the bark of liana
[climbing] plant (Strychnos toxifera, St. Castelniaei) by means of aqueous
extraction. We distinguish between tubocurarine and the more effect gourd
curare. It contains the most poisonous plant alkaloids known so far.

The curare alkaloids are derivatives of indole. Gourd curare contains two
alkaloid groups, one with about c20N2 and the other ome with about C,gN2-4,
whereby the latter reveals the greatér toxicity. Among them we have C-
calebassin, C-curarine, and the toxiferines (C-toxiferine-I, C-Dihydrotoxifer-
ine). The toxiferines or C-alkaloid E are the most poisonous curarine con-
stituents.

C-toxiferine-I is believed to have the following makeup (Wieland, Pistor):

10
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It is between five and ten times more poisonous than aconitine. Unpurified
gourd curarine is about ten times less poisonous. The lethal dose of tubo-
curarine chloride for man is between 0.25 and 0.4 mg/kg of body weight. It
is between 10 and a 100 times less poisonous than toxiferine or C-alkaloid E.

Curarine is not reduced in the gastrointestinal tract and is resorbed only
slowly. It remains unaltered in the urine. Oral doses of curarine therefore
are much less effective than in other types of application. If it is not
contained in excessively large quantities, meat or other essential foods
poisoned with curare can be consumed. Curare, which has gotten into the
organism via other routes or through flesh wounds, will lead to the depolari-
zation of the receptors of the motor end plates and to paralysis. It is re-
versible. Curarine paralysis starts with the face musculature (initially,
the outer eye muscles, followed by the throat and neck muscles). Next, the
musculature in the abdomen, the extremities, and finally in the respiratory
center are paralyzed. Subjectively, contamination results in double vision,
trouble swallowing, lowering of the head, respiratory difficulties, and others.
In case of i.v. injections, the effect takes place after 2-3 minutes.

Curarine and its alkaloids are most effective when they get directly into the
blood circulation through small wounds.

The curare alkaloids are not suitable for poisoning essential and nonessential
foods. They can be used through prepared projectiles or the like.

Other highly toxic alkaloids for example are erytrophlein, homatropine,
Kolchizin, Koniin, physostigmin, Veratrin, and anisatin.

Anisatin, CygHyy0g, is the active constituent of the seed of Illicium anisetum.
The LD5g (i.p.) in mice is 0.7 mg/kg. Death is accompanied by spasms due to
respiratory paralysis; 0.04 mg/kg will influence respiration and will cause
spasms.

14.1.2. Picrotoxin
Picrotoxin is a constituent of the seeds (cocculus indicus) of a climbing plant

(Anamirta cooculus [as published]) widespread in Asia. The toxin's most active
component is picrotoxinin.

11
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These are colorless, needle-shaped crystals with a bitter taste (F about 200° C)

which dissolve little in cold water but which are dissolved better in boiling
water. The toxin is soluble in alcohol but not in ether and chloroform. Its
acqueous solutions react neutrally.

After oral consumption, one gets a burning sensation in the mouth. There is
flow of saliva, followed by vomiting, and a feeling of thirst; the poisoning
victim becomes dizzy, he experiences fear, is confused, and falls into a kind
of somnolence. In addition there are delirium and cramps and the pupils are
widened. The deadly poisoning terminates due to respiratory paralysis or
exhaustion.

A protein-containing toxin is the active component of purple rose (the sea
anemone Actinia equina). The chromatographically enriched product has an
LD5g of 33.3 ug/kg of body weight in rats when administered i.v.

The toxin has a hemolytic effect. Lung edema and internal bleeding were
observed in the poisoned animals. Death is due to respiratory paralysis.

14.1.3. Mushroom Toxins

The toxin sources of most poisonous mushrooms today are known in terms of their
structure. The phallotoxins and amatoxins are the most poisonous along with
the active substances of green Amanita phalloides and its white relatives

(A. verna, A. virosa). These are cyclicpolypeptides which contain acid-
amide~like aminocarbonic acids and, as shown by the constitution of the amino
toxins, are arranged around an indole nucleus.

12
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They contain among other things (-)-alanin, (-)-threonin, (-)-cystein, (-)-
tryptophane. (~)-oxyprolin and leucines.

The phallotoxins are more than ten times less poisonous than the most poisonous
amatoxins. According to Wieland, the most poisonous amatoxins include the
following: ’

R, R, R, Rs LDy (1)

(i.p., Miuse)
mg/kg

[ a-Amanitin . OH OH NH, OH 0,3

1 p-Amanitin ' OH OH OH OH 0,4

(I  y-Amanitin OH . H NH, OH 0,5

1V s-Amanitin OH H OH OH

A% O-Methyl-x-amanitin OH OH NH, OCH; 0,2

VI Desoxo-x-amanitin wie (I), ohne O (OCH;) 1,0

am S-Atom (2)

Key: 1--Mice; 2--Same as (I), without O on the S-atom.
V and VI are derivatives of natural toxins.

To obtain synthetically poisonous amatoxins, there is one prerequisite and
that is that the eight amino acids of natural amanitin remain preserved as a
ring which is divided between the amino acids (2) and (6) by means of a bridge,
containing the indole ring, as sulfoxide or in the thioether structure. Ama-
toxins are synthetically demonstrable.

The phallatoxins, phalloidin and phalloin very quickly lead to serious liver
damage while the liver and kidneys are attacked more slowly by the amatoxins.

13



Amanitin is a crystalline substance (F [melting point] 245° C). A quantity
of 100 g fresh mushrooms will contain 10 mg phalloidin, 8 mg o-amanitin, and
5 mg B-amanitin.

The mushroom toxins are not decomposed in the intestine. They retain their
activity after the mushrooms have been dried and boiled. In the organism
they act as whole molecule or in molecule groups which are specially arranged
in terms of space and structure.

Poisoning takes place after several hours of latency time and is expressed by
vomiting, diarrhea, colic-like stomach cramps, accelerated breathing, and
unconsciousness. Death occurs due to serious liver and kidney damage after
2-5 days.

The amatoxins can be compared to phosphorylated thiocholinesters in terms of
their toxicity. Because they are hydrolytically and thermally stable, they
are suitable as sabotage poisons above all to poison water, as well as essen-
tial and nonessential foods.

The active constituents of other poisonous mushrooms mostly involve alkaloids.
The poison of fly amanita--muscarin—-is an easily deliquescent crystalline mass
(100 g of mushrooms will contain about 16 mg). Its LDgqy (i.v., mice) is 0.23
mg/kg. It reacts alkaline in aqueous solutions.

It was possible from one of the Aspergillus species (watering can mold) to
isolate a somewhat less poisonous metabolite, called Viriditoxin, as a crystal-
line green substance (C34H30022, F 242° C). It is reported to have an LDgg
(i.p. mice) of 2.8 mg/kg.

14.2. Toxins of Animal Origin

14.2.1. Insect Poisons

Cantharidin (melting point 218° C) is the best-known and most effective insect
poison.

/
(14.9)

It is a derivative of cyclohexane-dicarbonic acid and occurs in the so-called
Spanish flies (Lytta vesicatoria). The crystalline compound, which is only
poorly soluble in cold water, is synthetically demonstrable. It is dissolved
rather well in fats and oils.

14




The lethal dose for man is around 40-80 mg. Oral ingestion is followed by
saliva flow, a burning sensation, the formation of blisters and scabs in the
mouth (serious damage to mucosae, severe thirst, nausea, bloody vomiting,

bloody stool and urine (hemorrhage), severe pains in the kidneys, in the urinary
duct and in the bladder, uterine bleeding, and enlargement of the sex organ
(priapismus). The discontinuation of urine discharge leads to severe kidney
damage. Death is accompanied by cramps in the bladder-kidney region.

Dissolved in oil, about 0.1 mg will cause big blisters on the skin's surface;
there is painful necrotic destruction on the mucosae.

Cantharidin is known as a homicide poison. It could be used as sabotage poison
in fat-containing essential foods.

14.2.2. Snake Poison

About 300-400 types of snake poisons are known. If we add the poisonous sea
snakes, the number goes up considerably. Snake poisons do not have a uniform
composition and consist of a mixture of biologically highly-active polypeptides
and proteins which can contain small quantities of alkali salts, magnesium,

and zinc. They contain large quantities of albumin-splitting and fat-splitting
ferments., With a few exceptions, it has hardly been possible to this very day
to isolate the ferments from snake toxins in pure form although it has been
able to determine their existence. Mixtures of small-molecular, ferment-free
polypeptides or peptides are blamed for the enormous toxic effect; here one can-
not rule out the possibility that the enzymes start and promote the action
mechanism of these peptides.

In some cases it has been possible to determine as many as 20 aminoacids in
snake poison. Typically for all of them is a very high cysteine content (up
to 5.5 percent in dry poison) which is blamed for the toxic effect.

Because of the big differences in their compositions, snake poisons do not
cause any uniform contamination picture.

Slotta subdivides snake poisons into three groups according to their effect.
Poisons with Neurotoxic Effect

They have an effect resembling curare paralysis and this effect is expressed
in a paralysis of the respiratory musculature, leading to death due to respira-
tory arrest.

A typical snake poison in this group is neurotoxin, a small-molecular, heavy
basic polypeptide from the Indian cobra (Naja naja), also known as Indian cobra
toxin,

In addition to the effect on the peripheral nerve endings, these poisons cause
central disturbances which affect both the brain centers and the respiratory
centers; the poison of the rattlesnake, crotoxin, which contains highly toxic
crotactin, will cause blinding among other things.
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Toxins Acting on Circulation

There will be a blood pressure drop after contamination here due to the release
of biogenic substances acting upon the circulation. Cobra toxins and the
poisons of the vipers also have an effect on the heart.

Poisons with Local Effect

In the case of these poisons it is typical that they act upon the blood and
tissue cells, leading to necroses and bleeding which will then apear at the
bite places or at the places of penetration into the skin.

Raw snake poisons are clear or milky-cloudy, colorless or golden-yellow liquids
which, if left standing for a longer period of time, will coagulate and they

are well soluble in water. Because of their high water content, they are
lyphilated. The dry substance is powdery and can be kept for more than 20 years
without any major decline in toxicity.

The neurotoxin from the cobra has a molecular mass of about 10,000 (6,000),
while crotoxin has 12,000 (18,000). Neurotoxin contains 13 aminoacids while
crotoxin contains 18. The empirical formula for crotoxin is Cy930H17760432

N328536.

The lethal dose of the dry substance of the poison of the rattle snake has been
estimated at about 24 mg while it has been estimated at about 70 mg in the

case of viper poison for man. Death depends on the dose absorbed and in case
of small doses comes within 8 hours, in case of larger doses, within an hour.

The poisons of marine. snakes are considerably more poisonous than those of
land snakes. The lethal doses determined on mice are about 10 times smaller
in the case of matrine snake poisons.

An LD5g of 0.11 mg/kg i.v. and 0.5 mg/kg s.c. was determined for mice in the
case of crotoxin or its main fraction. In the case of the toxin of Naja naja,
the fraction, which contains the neurotoxin, has an LDg of 0.295 mg/kg for
rats in case of s.c. administration. An LD5g of less than 0.05 mg/kg, i.v.,
has been given for the a-toxin of cobraoxin. This is a simple polypeptide
molecule and contains 61 aminoacid remnants.

14.2.3. Scorpion Poisons

The toxins of tropical scorpions are particularly dangerous. The toxins are
contained in the rear sting of the animal. They are easily resorped. and they
cause muscle cramps in the neck and chewing muscles, saliva flow, and lung
edema after 2-3 hours. They are polypeptides. North American scorpion species
above all contain neurotoxic components with molecular masses of around 15,000.
In mice, the LD5y is 0.5 mg/kg. As much as 4 mg of dry substance can be ob-
tained from one animal. About 200 guinea pigs can be killed with 0.5 mg of
the poison from the North American thick-tail scorpion.
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14.2.4. Frog Poisons

Various species of frogs secrete highly-poisonous toxins along with their skin
secretions which have varying pharmacological-toxic effects. These are es-
sentially toxins which have a very strong effect on the heart and those which
have a neurotoxic effect. In recent years it has been possible by means of
partial syntheses to make identical to