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MICOTOXICOJES IN MAN AND ANIMALS
{Diagnosis and basic control measures)

Sarkisov A, Kh.

The group of micotoxlicoses common to men and animals includ-
ep esrgotism, stachybotryotoxicosis, fusariotoxicosis and ali-

mentary toxic aliekia (ATA).

ERGOTIOM

Ergotism is a serious dipease cnuaﬁ& by the ingestion of
vegeiable food and animal feed producte contaminated with
Claviceps purpures. Tﬁe disease has been known from the 10~
12th centuries, Claviceps purpurea Tul.(Ascomycetes class) 1s
& parseite of both cultivated (mainly rye) and wild cereals., It
is the solerotis of the fungus, known as spurred ryes (Jecale
fopnutum), which are toxic.

The scleroctia of Qlaviceps purpurea contain alkaloids, of

vhich ergotozin is the most active, Lysergine acid is the main
%oxle component of sclerotim alkaloids,

Freshly harveated sclerotia of clgx;ggng_pggpg;gg are the
most toxie,

There are two forms of ergotism: convuleive and gangrenous.

¥ith the convalsive form of the disesse in man, the victinm
Teels weak and loets his appetite, Hie whole body aches and he
has a orawling sensation on him skin especially on his limba,
He 1u'fovor£sh, vomites and aometimes he has gastfio and intes-
tinal disorders. Thare is contraoction of the arms and logs.
This form 1s associated with a single ingestion of cereals with
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a high ergot content.

With the gangrenous {chronic, lingering) form of the disease,
10-20 days following uultiple ingeestlon of grain containing _
ergot in small quantities necroses occure on peripheral arease
¢f limbs, accompanied by general weakneess and sleepiness. Thse
ends of the limbe grow cold, blacken, lose sensitivity. In se-
rious caszes the gangrenous areas are mummified, with separation
of the muscles from the bonea,

Ergot alkaloids enter the milk of nursing mothers afflicted
with the dimease and it becomes toxic (Fomina, 1933),

Ergotism in man is a disease of the past, although soms oute
breake of the disesse may still occur whean spurred rye ie not
separated from the harvested grain,

The diagnosie wae confirmed by the presence of ergot in ce-
real products oonsumed by the patients, who, for the most part,
came from smong the rural population,

There ims still no known cure for this dissase,

Ergotism in animals still occurs today. The dimease afflicts
all species of agricultural animale and poultry, with horses
and pigs considered to be the most susceptible., After a single
ingeation of a large quantity of spurred rye, the convulasive
form of ergotism develope in the affected apimals. Clinical
manifestations of toxicosis appear within the first day follow-
ing ingestion of the contaminated feed, A short period of exci-
tation gives way to depression, vomiting, excessive salivation.
Movement is charachterized by the loss of stability and by
tremor. Flexion contraction is finally develops into convulsions.
Pregnant animals have miscarriages,

With the gangrenous form of ergotism the skin becomes dry,
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"testacecus™, and cool to the touch. Necroses develop. The °
horae loses 1ts mane and tail, digestion is disturbed. Cracks
form on the nipples of lactating cowe, and the nipplea may
Tall off. In pige gangrenous focl appear on the snout, the
helix, and tip of the eare, on the back and along the backbone;
gowa have agalactia,.miscarriagae, or the young are stillborn.
@Gangrene and fall.off of the hoof horn is often observed in all
animals, while 1n birds there is fall-off of the comb, beak and
tongue. Acute cachexia develops, The body temperature drope be-
low normal., The timely dateétion of ergot eclerotia in the ce-
real (mixed feed) and the immedlate cessation of 1is consump-
tion may halt the further progress of the disease. I% is
agsumed that feedstuffe containing 1 per cent of ergot by weight
produce toxicoses in animals (Young, 1979), elthough the degree
of ergot toxicity varlea considerably in relation to the period

of harvesting.

TOXICOSES INITIATED BY CAP FUNGI.

Cases of micotoxicoseas In patients poisonéd by the cap fun-
gup Amanita phalloldes, in some cases fatal, have been record-
ed recently (1979~-1981).

Bestien P. was the firast {1980) to treat the patients using
a complex therapy including vitamin ¢ neomicyn with nifuroxaci-
do taken orally. 58 of the 100 people affected recovered, and
two died.

Cases of polsoning with A,phalloidsa have been recorded
eéveral times fboently, and this should be taken into conside-

ration by practical specialists and public health organisaticns.
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STACHYBOTRYFOTOXTICOSTS

The disesse was first recorded in the Soviet Union in the
Ukraine in 1931 and the cause was ldsntified in 1938 {Drobotke,
Iatel et al,, 1946, 1949). It was established that toxic stralms
of Stachybotrys alterrpans developing mostly on roughage produc-
ed a highly toxic matter,

The disease was also observed in other countries (Hungary,
Rumania) but remained undisgnosed, Stachybotryotoxicosis was
considered to be an acute viral or bacterial infection or a se-
rious form of avitaminosia. Complex investigations performed
by large %teams of Soviet research workers excluded the role of
viruses and pathogenic bacteria in the etiology of this disease.

Stachybotrye alternans, a typical cellulose destructor, was
known as a species from the genus Corda and was described by
Bonorden H,F, as early ms 1851.

The horse is most susceptible to this disease, but ruminent
animala (cattle, sheep) and pigs can also be afflicted by sta-’
chybotryotoxicosis, The desease can be reproduced in all labo-
ratory animals.

Toxlc strains of S,alternans have alsc been found and desce
ribed in countriee in Europe, Asia and America, and this micro-
mycete has been thorougly etudied by Pydoplichko N.M, (1953).

Rurel dwellers, particularly people who handle fodder or ve-
getable technical raw materials (cotton,ete,} contaminated with
5.alternans frequently developed a toxicosis. The symptoms of
the disease are irritation of the mucous membrane of the eyes,
edema of the nose and mouth, lesion of the upper parts of the

respiratory tracts. Bloody rhinitie is possible. The surface of
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of the skin, particularly near sweat glande {groin, hands), is
inflamed, acutely painful and itchy. Fatal outcomes have not
been recorded (Lynnik F.A.).

The toxin of B,alternans has a pronounced necrotic effect
on the skin of rabbitas and other animalas., The methods develop-
ed by ué for determihing the toxicity of 3,alternans, and of
food and feedstuffs contaminated with this fungus, were first
published in 1944, At the preaeht time these simple methode are
applied everywhere. Crude non-purified stachybotryotoxin ob=
tained by us in 1939 from straw infected with the fungus pre-
served its necrotic effect on the skin of a rabbit over the
following 40 yeara.

Stachyboiryotoxiconsls may occur in either of two forms, the
typical, which has been arditrarily divided into three stages,
and the atypical, which has one siage.

The typical form in the horse occurs in three stages.

At first local lesions of the head are observed, as well as
excessive salivation. Lesions of the mucous membrane of the
oral cavity are elmilar to those which occur in stomatitis
simplex and are accompanied by the appearance of fissures at
the corners of the mouth. No particular abnormalities in the
goneral condltion of the horse are observed at this stage. If
the animal continues to recieve toxiec fodder the second (latent)
stage begins, which is charachterized byvstablo changes in the

blood reduction in the total number of leukocytes and trombo-

cytes at normal temperature. A secondary necrosls sympotrically

placed on the oral and 1lip mucous membranes appears, Outwardly
the general condition of the horse still remaine satisfactory.
puration from the second stage varies from 8 to 40 daye.
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The third, final stage is charachteri#ed by & sharp rise
in the body temperature, pronounced leuvko-thrombocypetonia anad
the disappearance of granulocytes, and the complete inability
of the blood to clot. Inorganic phoephorus of the blood serum
diminishes sharply {five to eightfold) to 1,2-0.6 mg#.Recrotio
areas are observed along the alimentary‘tract starting from the
oral cavity and particulerly in the large inteetine, as well
as large foci of hemorrhages, Under natural conditions the
typical form ia cbserved on the 20th-45th day after the ingea-
tion of toxic fodder.

The atypical fore has different manifestations. It develops
in 5-10 hours after a single ingestion of large amounts of
highly toxic fodder. Nervous disorders comprise the maln vi-
gible syndrome. Loss of sensatlon, loss of reflex responss or,
on the .contrary, hyper irritadility are observed. The animal
may become totelly blind; 1t_starts with lega apart, tries to
move but cannot. It swallows with great difficulty, clonic
spasms of the head muscles, contraotion of the back of the head,
and shortness of breath are observed. The pulse rate increases
to 80-100 per minute. Animals afflicted with the aiypical form
do not display the blood changee observed with tHe typical form:
leukocytosis is possible. The outcome of the atypical form and
of the third stage of the typical form is often fatal.

Clinical manifestations and pathoanatomical findings in
cattle, sheep and pigs affected by stachybotryotoxicosis basi-
cally coincide with those found in the horse, but are muted
{Povazhenko, 1964). The complete shedding of wool was observed
in sheep.

An'indispenséble condition for controlling stachybotryotoxi-
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cosie 1 the iwwediate elimination of the suspected roughage
from the feed,

In the firet stage of the disease horees do not need any
medicatlon but should be released from work. Symptomatic treat-
ment 1e reoommended for the second stage. In the third stage
antibiotice (peuiciliin, streptomycin, tetracycline)} should be
administered in therapeutic doses to suppress the sepsis which

appears in connaction with the necrobiotic process.

FUSARTOTOXICOSIS

Micromycetes of the genus Fusarium are abundant naturally ,
aend many of them are saprophytes and semiparasites of plantse.
Illness in humans and animals caused by cereal producta
infected with one of the fungi from genus Fusarium, namely F,

raginesa y vas first reocorded in the Far East in 1882 by
Palcheveky N,A,, and was described under the name of "intoxi~
cated corn”, “intoxicating rye* (Taumelrsggen), "toxic barley"
(01ftgerate), Outbrasks of thie dipemse were recorded in Swe-
den in 1883 (Erikson G.), in Pinland, in North Americe and in
Vestern Burope (Germany) due to large amounts of imported Ame—
rican grein infected by Fuserium fungi.

In 1888 Voronin M,V., having studied the microflora of the
intoxicated grain, established that its toxicity was due to
infection of the grain by F.gramjneayum and other species.

Ihe digeane in humansg, After ingestion of food, usually
bread baked from "intoxicated grain” infecied by'P.gzaminegrum,
symptomas of polsoning soon appear, the first of which are
weakness and heaviness in the limbs, followed by trembling,
difficulty in walking and loes of the capacity to work, Severe
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headache and dizeiness are observed, together with vomiting,
abdominal pain and diarrhoea. In serious cases there is loas
of conmsciousaness or fainting. A day late the geperal condition
of the patient is similar to that after heavy aleoholic fnto-
xication, which explaine why this disease wap deocribed am
poisoning with "intoxicated bread”

The active agent of this mycotoxicosis is choline or acetyl-
choline, ether of choline (Gabrilovitch, 1906). The toxin is
not destroyed at high temperatures and food prepared from
contaminated grain preserves its toxicity.

It has been established that grain Iinfected by this furdue
ia toxic to horses, pigs, doge and, to a lesser extent, to
cattle. After ingestion of oets or barley infected by this
fungue, horses become exclted, coordination is disturbed and '
the aqimala selze nearby inedible objects, imitating the clini-
cal picture of rabies. Then depreassion, weakness and trembling
ara observed, Reflex response is weak, thirat is increased.
Development of resistance to this toxin has never been cbserv-

ed,
Over the last ten years it has been established that Fusari-

um graminearum, F.moniliforme and some other species of the ge-
nug Fusarium may produce methabolite gzearalenone (Fz) in cereal

ocrops and this hae &n estrogenic effect. Zearalenone is moat
frequently found in corn (mnaize)} and less freguently in rye,
millet and oats,

Pige are especimlly susceptible to this mycotoxin. In young
plgs zearalenone induces hyperestrogenism, in newborn piglets-
deformities, in sows- infertility (Kurtz et al.,1980).

Symptoms of estrogenism in young pigs have been recorded
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(Joung, Vesonde, 1979; Aucook et anl,, 1980) with diets contain-
ing zearalenone at a rate of 1,0, 2.5, 3.5 and 10 mg/kg. Clini-
cal manifestatione mey sppear after 4«7 days following the in-
gestion of the infected fodder (Perlini, 1982), depending on
the amount of the toxin, '

When lactating sows wers fed nixed feed containing zearale-
none the latter wae found in the milk. In cattle it wmay produce
infertility., Egg-laying in poultry is affected by this toxin.
The estrogenic sffect of the toxin hae been demonstrated in
monkeys.

There still exiats s potential menace to human health asso-
cliated with thie toxicosim in pome regions of the world where
cereals heavily contaminated vitﬂ gearalenone may be used for

food purpcses.

FUSARIOTQXICOS ROM_OVERWINTE 8

ALIMENTARY TOXIC ALEUXIA (ATA)

ATA in men i2 an extremely serious dilpease caused by inges-
tion of bnow-covered overwintered gréin. ATA has not been reco~
rded in the Soviet Union since 1345, when the etiology of this
digense vas established and effectlive ocontrol measures were de-
veloped, The first cases of ATA were recorded in 1932, In the
war and postwar years (1941-1545) the disease was magain record-
od among the rural population of some regions where grain had
been left in the field and had pamsed the winter under gnow.

Large teams of research workers from the Ministry of Publio
Health of the ﬁSSR, the Inatitute of Nutrition of the Academy
of Medical Sciences of the USSR, the Cereals Research Institaite,
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the Chkefov Institute for Ehidemiology. the Academies of
Solences of the USSR and the Ukrainian 3SR, and the All-Union
Toxio Fungi flesearch Laboratory took part in identifying the
etiology of ATA anﬁ developing control meapures under extreme-
1y difficult war conditions.

Extenaive mycological and toxicological investigations per-
formed by us in 1941-1944 established that the etlology of ATA

is associated with F,sporotrichiodes. The results of theee

complex investigations were summarized in a collection of artic-
lea "Overwintered cereals" published in 1948,

Man is highly susceptible tc toxic overwintered grain, and
its ingestion during 5-15 dayp as bread, brridge or in other
forms, may result in alimentaery toxic aleukia, The complete
complex of ATA symptoms was reproduced by us in cate in 1943~
44, We could not reproduce the typical picture of ATA in man
in all other species of smell laboratory animale and big ani-
mals, although they were all found to be susceptible to toxiec
grain and toxie fungl cultures,

Acoording to Olifeon L.E. (1955) he isolated from toxio
gtrains of Sporotrichiells a pure mycotoxin which he naned

eporofusariogenine,
Bamburg J.R. (1976), Smalley B,B., and Strong F.M, (1976)

isolated . toxin of & trichotecenic nature which recieved the
nama of Tz-toxin. Further research and investigations are re-
quired to determine the nature and the structurs of the toxin,
The range of sugceptibility of various animals to T2 varies.
Among laboratory animals, cats are the most susceptible to the
toxin, J.Llutsky et al. (1978) demonstrated that the symptoms of

ATA may be expefimentally reproduced in cats by administering
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them per os Tz-toxin at e rate of 0,08-0,1 mg/kg, For T2—
toxin LDSO of rats amounts to 3 mg/keg of the body mass {Perli-

ni, 1982).

Under natural conditions cattle, pigs, horses, sheep and

poultry may be infected.

PUSARIOTOXICOSIS IN ANTMALS

FROM_OVERWINTERED CEREALS

large and small horned livestock, The charachteristic eymp-

toms of this dieease appear in livestock very soon after the

ingestion of the toxic grain, sometimes on the firat day. The
symptomg include loas of appetite: Jack of muscular co=ordina-
tion as well as tremor and moaning, laboured breathing, cessa~
tion of rumination and atony of the rumen. Paresis and paralys-
ia may develop, Postmortem dissection shows hemorrhagic diathe-
sis and massive hemorrhages of the heart under the epicerdicm,
and also catarrhal hemorrbmgic inflemmation of the digestive
tract. In acute casee the blood picture shows leukooytosis and,
after lengthy illnesa, leukopenia,

Weather conditions, particularly & snowy, mild winter, con-
tribate {o motive toxin production by the fungus in grain that
was left in the field and passed the winter under snow cover,
In 1952 an early winter prevented the cereal harvest in a num-
ber of reglonas of the Central zome of the USSR from being
completed, and a part of the crop was left in the fields undex
anow, When the snow had melted the fields were used as pastures
for cattle and'sheep and this resulted in mass outbreake of 111-
ness and the death of animalg.
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Pigg. Pigns ere highly susceptible to trichothecene T,. The
clinicohematologio and pathomorpholegical pietures are similar
to those ¢of fusariotoxicosis in cattle. The disesse i accom-
paniéd by vomiting, convulsions, edema of the head, necroais
of the snout, gums and tongue, hemorrhages on the skin, Sows
have abortionas, Fatal outcomes are freqﬁently observed, Weaver
G.A., and Furtz H.J. (1980) demonstrated that Tz at a dose of 1
ppm d4id not affect the pigs, though at a concentration of 16
ppm it caused the death of the infected animales,

Horseg., Infectlon causes hyperemia, edema of the oral cavity
and necorosis of the tongue; the lips are edematic and covered
with fissures, There is excessive salivation, Leukopenia deve-
lops and Y%lood retraction diminishes, The development of fusa-
rictoxicoais ressmbles that of stachybotrytoxicosis. Necrobio-
toc leesions are observed along mll parts of the digestive tract.

It 18 known that gernminating oats sre given to pedigree
horses am a source of vitamin E, It has been eatablished that
oats infected by F,sporgtrichioides become toxic if they ger-
minate in conditions of high humidity,and 1f introduced intoe
the feed retion cause masp outbreak of illness among pedigres
horses, The elimination of toxic grain from the feed leads to
recovery.

Poultry. Depreselon is obeerved together with complets re-
fusel to eat, and esleepiness, Feathers become dishevelled, the
comb and wattles turn cyanotic, The mucosa of the oral cavity
hae catarrhal hemorrhagiec inflammation. A charachteristic festu-
re is the eppearance of necroses, together with the presence of

blood in the faecem and suppression of the immune system., Pro-

nged 1llness results in cachexia and death.
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The minimum concentration of !2 in the feed capable of indu-
oing pathological changes conatitute about t mg/g for hens,
about D.SJug/g- for turkey and geese and 0.25Jug/g- for ducks
{Kotik, Trifenova, 1980),

At the present time cutbreaks of the disease in agricultural
animale and poultry are most frequently caused by fesedstuffs
conteminated with toxic Bpecies of the genus Fusarium, Sporo-
triciella ssction.

Shuh H. {1981) described 13 field cases of the dimease in
catile, pige and poultry due tc feedemtuffs conteminated with

searalenons and the trichothecene toxin. deoxynivalenol,

ASPERGILLOTOXICOSES

4 number of Aspergillus mpecies have toxigenic properties
and caunse toxicosea in animals, The role of many of them as the
etiological factor of micotoxicoses has not been finally estab-
lished. The following species are considered to be the moat
toxigenic: Aspergillup fumigatys, A,flavos, A,parasiticus, A.
clavatuy, A,ochracens,

OXICOSE

Aflatorxicoses are mycotoxicomses caused by the ingestion of
vegatable produetﬁ infected with Aspergillums flavus. The toxile
action of Aspergillus flavas on pige was established in 1957
(Burnside et al.) Extensive research in this field started when
an acute cutbreak of a lethal disease in turkey poults occured
in England in 1960, cmusing an estimated loss of at least 100

000 birds (Smrgeant et al., 1961), The disease was caused by
I-7 :
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J aflatoxin B, contained in a batch of groundnut meal infected
with A.flavus. The concentration of aflatoxin B1 in the origi-
nal groundnut meal was later estimayed to be about 10mg/kg.
Further research on rats showed that continuocus feeding on such
groundnutt meal induced hepatomas, Later on it was established
that an other species- A,parasiticus- also produces aflatoxins
(B1 and B,, &, and Gz). The disease in turkey poults was cha-
rachterized by rapid deterioration in the condition of the
birds, subcutaneous hmemorrhages and death. A postmortem re-
vealed that the livers of the birds were pale, fatty and show-
ed extensive necrosis, Simllar manifestations appeared in
chickens (Langza et al., 1981) .when they were fed a diet con—
taining aflatoxin By at a level of SJug/g. ¥ith a concentration
of 1.251ug/g enlargement of the liver and pancreas was obgerved
in Japanese quails, at 5Jug/g the growth was suppressed, the

LDg, constituted 20 pg/g (Chang et al., 1982).
Detroy et al, (1970) noted that groundnut meal contaminated

with aflatoxine might be the cause of mycotoxicoses in pigs,
calves, oxen, poultry chicks, fur bearers (minks, nutrias).
A1l species of mgricultural animals, especially poultry and
piga, fed on vegetable feedstuffs containing aflatoxin develop~
ed signs of acute or chronic poisoning. with liver lepion.
It has been established that aflatoxin B1 has strong carci-
nogenic and teratogenic effeects,
Some casea of poisoning in children associated with the in-
gestion of food containing aflatorins have been recorded. Con-
" sidering the high concentrations of aflatoxins in groundmut
an groundnut products imported from tropical countries, a aum-

ber of countries have sharply reduced their import of ground-
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‘nute and groundnut meal in the last few years; many countries
have adeopted sirict measures limiting the level of ;flatoxin
contamination of food products, the maximum permissible concen-—
tration of the %oxin being S-ZOJug/kg. The maximum permissible
concentration of aflatoxin in animal feedstuffas is BOJug/kg.

So far there is no direct evidence of aflatoxicosis in man,

MICOTOXTICOSES IN ANIMALS

Aspergillotoxicosgis

Aspergillotoxicosis 18 a gseriocus disease in farm aninals
which can occur at any season of the year and is associated
with the ingestion of cereal waste and feeding meal infected
by toxie strains of Aspergillus fumigatus., The toxic action of
A.fumigatus straine on laboratory animals was established as
early as t1902-1938 (Gemi, Besta, Bodin, Lenorman, Henrichi).

kapergillotoxicosia in farm animels has acute and subacute
forms. The disease afflicts plgs, sheep, horses and pouliry.
The acute form of aspergillotoxicosis in animals is charachie-
rized by muscular trembling, uncertain gait, followed with loss
of muscular coordination, convulsions in the limbe and paraly-
sis., Excessive salivation, laboured breathing énd dyspnea are
also observed., Body temperature remains normal. Animals refuse
to eat, Pigs assume the pose of a sitting dog, and are liable
to bouts of vomiting. Horses have abdominal pain, cattle-atony
of the proventriculus. With the sub-acute form the affected
animalas suffer from depression and paresis of the limbs, Appe-
tite varies., Leukopenia and agranulocytosis occur in the blood.
Postmortem dissection showes inflammation of the gastrointesti-

nal tract, weakly pronounced hemorrhagic diathesis, degenera-
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tive processes in parenchymatous organs, particularly in the
liver. Zther extracis from tne culture produce an acute dermal
inflammatery resction when applied topically on the ekin of a
rabbit. Jeveral ‘indole tremorgens {fumitremorgens &, B, C),
the products of A,fumigatus metabollem, cause acute forms of
toxicosie in agricultural animals. The toxin of A.fumigatus 1is
&natroyed by high temperatures (100° C) and this is used for

detoxifying feed grain,

DENDRODOCHIQTOXICOSIS

This disease, which affects horses, develops exiremely ra-
pidly and has a fatal outcome, It has been observed for the
most part during fall-winter-spring in stabled horases, and is
caused by feeding horses on straw and chaff infested by Dendro-
dochium toxicum molds (Pidopl. et Bilal). Dendrodochiotoxicosia
was firet recorded in the South of the Ukraine. The etiology
wap eptablished by Pidoplichke N.M. and Bilai V.I. et al, ina
1947. Data indicate that there wae a mapss cutbreak of this 111-
nees among sheep fed on teff contaminated with this fungus.

The eclinica] picture.The animals die within 16~24 hours
following the ingestion of roughage infected with Dendrodechium
toxicum without the developmeﬁt'of a distinct clinical pilcture,
The horses that died were predominantly aged 3-8 years, th. k-
fleshed, used for work. No mortality wae recorded among suckl-
ing foale. The rapid development of the disease made it impos-
gible to obtamin detailed data on the clinical picture, although
the toxin evidently seriously affects the sctivity of the

central nervous system.
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Direct experiments on horses performed by Borisevitch V.I1.,
Ponomarenko F.M,, Petrovsky G.I., showed that shortly before
death they suffered from depression, digturbances in ecardiac
action and in the alimentary tract. There was a sharp increase
in the content of hemoglobin, as well ag 1ln the nunber of eryt-
rocytea and leukocyies. Necropsy findings showed pronounced
cyanogls of the conjJunctiva and of the mucous membrane of the
nose, The tissues and organs of tﬁe front part of the animal's
body weres filled with blood. The lunge were edematous, there
were hemorrhages in the parenchyma of the lunga and on the
heart eplcardium, In contrast, the organs of the abdominal ca-
vity are ansmic, Weak catarrhal inflaumation was observed in
the intestine. Consumptién of barley infected with the culture
of Dendrodochium toxicum resulted in the death of yelts and
postmortems showed well-pronounced necrotic changes in the
mucosa of the oral cavity (Djilavjan H.A., Chernov K.S.). Bther
extracte have necrotic and acute resorptive effects whnich, in
a number of cases, resulted in the death of rabbits when dende
rodochiotoxin had been applied to the skin of the: mnimals. Now
that the etlology of the disease has been established and cont-
r0l messures introduced:elimination of straw infected with
D.toxicum from the rations,there are only rare cases of this

disease in horaes.

CLAVICBPSTOXICOSIS

Clavicepatoxicosis is an alimentary toxicosis of animals as-
sociated with the ingestion of wild grassee of the genus Paspa-

lum containing toxic sclerotia of Claviceps paspali. The dieease
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has bheen recorded in regions with a humid subtropical climate,
predominantly during the pasturing period in the fall, when
the fungus sclerotis are ripening. Clavicepstoxicosis may also
occur during stall feeding if the animels are fed on hnay from
reglons where Paspalum grasses are infected with the fungus C.
paSpali and contain its sclerotia. Most susceptible %o this
toxicosis are horses and, among poultry- geese. The Gisease
may also effect (to a lesse extent) cattls, including oxen,
sheep and, exceptionally, pigs.(during pasiuring), The disease
manifesis itself as an infection of the central nervous system,

Cases of clavicepstoxlcosis were investigated in the Trans-
caucagian region in 1943-1944,

The clinical picture. “he disease develops rapidly and mani-
fests itself at the end of the first day or on the second day,
depending on the amount of toxic feed consumed by the animal,
One of the firet slgna 18 the appearance of muscular tremor in
the body, particularly in the muscles of the hind 1limbe, fol-
lowed by severe disruption of coordination in the form of an
uncertain, stumbling ("drunken®) gait., If the animal is serioua-
1y infected, it falls, If the feed is quickly changed the cut-
come is favourable, The pathoanatomical picture is not charac-—
teristic,

It has been established that Claviceps paspali parasitizing
on Paspalum digitaria produces tremorgen toxin-paspalinine,

Gallagher et al. (1980) determined the chemical nature of
the toxin, which is a derivative of indole (02733704):

In mice, intraperitoneal injection of the toxin at a dose of 80
mg/kg produces treﬁor. The typical clinical syndrome of the

toxicosis appeared in pheep after intravenous administration of
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paspalinine at a dosa of 1 mg/kg (Mantle, Penny, 1981), The
disease may be experimentally reproduced in all agricultural
and laboratory animala. The toxin contalned in sclerotia 1s not
destroyed in storage. The primary and most important step in
the prevention and control, of clavicepstoxicosis is the elimi-
nation of hay conteining sclerotia of Claviceps paspali from

the ration and the non-admission of animale to pastures conta-

minated with this fungua,

MYROTHECIQTOXICOSI

Myrotheciotoxiconie is an alimentery disease which occurs
among sheep and 1s associated with the ingestion of straw and
cereal waste infected with the fungus Myrothecium verrucaria.

The dipease wem first recorded end investigated by Djilavjan
H.A,, Earpova-Benua BE.I., Koroleva V.P., Vertinsky K.I. in
19§3. At the beginning of the ocutdreak, the disease develops in
the pcute form with high mortality. The diseanme affects both
young and adult animals,

Animals fall 111 on the first or second day following the
ingestlon of feed infected with the fungus M,verrucaria. They
guffer from depression and do not wish to nova; At the begin-
ning the body temperature remains within normel limits, later
on 1% drops to subnormal, Hyperemia of the mucous membranes
and serous nasal secretions are observed. Thers is losa of appe-
tl1te and cessation of rumination; atony appears, Breathing be-
comes leboured and the pulse quickens., There may be diarrhes .
with bloody stools. Uncertain gait iz observed in some mni-
mals. The affected animals 1ie down, groan, grind their teeth;

profuge salivation appears. Dyspnea increases, there are signs
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of asphyxia and clonic convulsions. The affected animals with
tha ohove clinical wanifestations die within 1-% days of the on-
set of the illness,

With the subvacute form of the disease, only weakly pronounc-
ed elinienl slang are obuerved to begin with, The elasticity of
the gvin and muscles deteriorates, the wool of the coat may be
pulled out or drops out. The disease 1p charachterized by the
appearnnce of inflamnetory infiltrates in the form of a swelle
ing, large hemorrhages and hematomas at the place of medical
injections. The affected animale are unsteady on their feet,
lie and canncot stand up, Response to surroundings is suppressed.
The body temperature remains within normal limits, Hevertheless,
the animals die after i0-15-dayé or ﬁave io bé deaérojea fof '
sanitary reasons.

The postmortem examination reveals multiple or single necro-
tic foel with hemorrhages, catarrhal inflammation of the intes-
tine end dystrophic processesa in the parenchymatous organs,
Pronounced hyperemia is observed and the lymph nodes are edemat-
ous. iyrotheciotoxicosis has been experimentally reproduced in
sheep. M.verrucaria destroys cellulose, It rarely occurs in
vegetable substrata and soil, and for this reason the disease
is observed only sporadically, Under culture conditions the fun~
gus develops well in ground h;rley and maize, Toxic products
are extracted by organic solvenis and produce a necrotic resmc-
tion in rabbits when applied to the skin., It ie aspumed that
the toxin 1s not homogenecue and coneists of several toxic pro-
" ducts. There is a report (Jorvis et al., 1981) that a new macro-
cyclic trichothecene toxin- verrucarin- has been isolated during

fermentation of Myrothecium verrucaria, Additionsl studies are
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:needed on myrotheciotoxicosis,

SPORODESMIOTOXICOSTS (FACIAL ECZRMA)

The dlsease has beep recorded predominantly in sheep, rare-~
ly in cattlie, and is associnted with the ingestion of dead
plante infected with the taxlc fungus Pithomyces chartarum
(syn. Sporcdesmius bakery Syd.) found in pastures. OQutbreaks
of the disease have been recorded in fustralla and Hew Zealand.
The first mention of the disease appears as ecarly as the laat
century {1880) in New Zealand. The etiology was establslihed
in 1958 (Persivalet a,Tornton), At first it was named "Tacial
eczema® due to the appearance in the clinical picture ol exu~
dative epidermatitis on the facial skin of sheep and cows. The
diseagse has never been recorded in the UUGR.

T™e c¢linleal plcture,.lManifestations of the initial stage of

th; toxicosis in sheep are hyperexcitability, ltching, saliva-
tion, edema of the ears and of the scalp, Later the toxin
(sporodesmine) induces lesion of the liver (cholangitis} and
in this connection there are disturbances in the releanse of
phyloerythrin by the gall. This resulis in an incresae in the
light senaitivity of the animal and the appenrﬁnce of solar
burns on the head and other parts of the body not protected

by wool together with edema and necroses.

The final atage of the disease i1s charachterized by the de-
velopment of jaundice, cachexia and photophobia in the affect-
ed animals. Sporodesmiotoxicosis has been experimentslly re-
produced in sheep, rabbits, rats and guinea pigs {Perrin,1957;

White, 1959; Mortimer, Taylor, 1962, etc.)
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The administration of sporodesmin to sheep at a dose of 35

mg per animal results in acute toxicosis and death.

MICOTOXICOSES INDUCED BY OTHER
TOXIC FUNGI

There are different opinions on the toxication of emut fun-
gl of the genus Ustilago and ruat fungl of the genua Uredina-
les on animals, Barly publicatlons apoke of the pathogenic ao-
tion of loose and covered smut of oats (caused by Ustilago
avenae, U,levis) and barley on agricultural apimals. Thie re-
sulted in the rejection of large amounte of fodder grain.
Yurther pubilcations (Reinfeld, 1934; Colosnitsky, 1948) and
direct experiments cerried out by us in 1968-79 on feeding
smut infected cereals to animals, established that the smut of
barley, millet and_oats does not affect agricultural animals,
In this connection the decision to reject smut infected cereals
ghould be taken with circumspection. There are no reliable data

bn disesses in animales caused by rust fungi.

FENICILLOTOXICOSES

The pathogenic action of sohe species of Penicillium on ani-~
mals hae been established by direct experiments and observee
tions carried out predominantly by Japanese research workers,
There are come data on diseases in men caused by toxic strains
of ?enioillium islandicum, Penicillium rubrum, Penicillium viw
ridicatum, Pentcillium citreo-viridi and Peniciliium urticae,

It&)s belisved that pigs are particularly susceptible to
Evogetabln feeds infected with toxic ponicillos{
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OCHRATOXICOSIS

Aspergillus ochraceus and some other species of Penfcillium
produce mycotoxines classified as ochratoxinas (A4 and B) (Merﬁo,
Steyne, etc., 1965), Producers of ochratoxins are widely spread,
particularly in the moderate climatic zone, Turner W.B. (197t)
referas these myocotoxins to péntaketides within the group of
polyketydes, Ochratoxin A has beaﬁ found in maige, wheat, oata
and barley in a number of Furopean countrles and in the USA.
Residues of ochratoxin have besn ﬁeteoted in pig tissues as
'1ong as & montﬁ after the contaminated fodder had been with-
drawn from the feed ration. The data on ochratoxicosis in farm
animals {pigs, poultry) show that this disease is first manifes-
ted by nephropathy, nephritis, Direct experiments on rats and
pige have shown thet & low dose of 200 mg/kg has & nephrotoxio
effect. The teratogenicity of ochratoxin has been established.

Conpidering the extensive distribution of natural ochratoxin
producers and the consequent contamination of food and feed
stuffe, WHO and FAQ in their detailed general review "Environ-
mental Health Criteria-iycotoxins™ (1979) recommend that natio-
nal public health organisations keep 8 conétan? check on food

and animal feasd«stuffs for ochratoxins,
CONCLUSION

The data presented here force ue to pay the most serious at-
tention to the potential menace to the health of humans and
animals assoclated with toxin producing microscopic fungl 8o
little known to us until quite recently. Scientists in many
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countries have started extensive research of the problems
connected with mycotoxicoses.

Speciallsed international organisations-WHO and FAO of the
UNO- are paying some attention to mycotoxicoses and its pre-
vention, and are enlisting the cooperation of national public
health institutes and agricultural inetitutes in many count-
ries irn en attempt %o solve thias problem,

In our opinion, the primary and most important step in the
prevention and control of mycotoxicoses is the eliminastion of
the conditions which contribute to a high moisture content in
vegetable food end feed stuffe at every stage, starting from
harvesting and tranmsportation up to storage and the prepara-
tion of food products and animal feeds, .

This 18 at the present level of science and technology the
most important and most practical task for research workere

and speclaliste around the world.
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