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BIOLOGICAL TESTS POR INDICATION
OF LYCOTOXINS

Kurbatshkays Z.A.

Many biological nmethods are used for determining the toxdi-
¢ity of foods and feedstuffs contaminated with toxin-producing
fungi as well as for determining the toxicity of such fungi.

A review of some of these methods is presented.

Determination on Protozoa

Ppramgeciuym candatum or Tetrahymong pyriformis are used as
test-objecta for primary screening of toxin-producing fungsl cul-
tures (both the known and non-identified ones), for asseassing '
the toxicity of aqueous extracts of fungal mycelium, culture
fluids and feed extracts. For this purpoae pure homogeneous cul-
turea of protozoa are used. The best nutrient md:lu' for the pro-
tozoa are hay infusion and lactic medium, Put motley grass hny
into a flask, add some water and boil for 30 min, Keep the hay
broth at a room temperature for 2-3 days for development of Ba-~
cillue subtilis and inoculate paramecla. In 7-10 days paramecis
form & kind of thin film on the surface of the nutrient medium;
10-20~day cultures are used for testing.

The lactic medium mey alesc be used for oculturing protosoa.
For this purpose add 2-3 drops of fresh skimmed milk to cocoled
boiled water. Lactic~acid bacteria proliferate in this medium
and serve aa feedstuff for protozoa. Fure cultures of paramecia
should be maintained end inooulated intc a new medium every
1.5-2 months. '

t ocedure. Place two ‘dvops (0.2 ml) of the
test extract or culture fluid on & slide and inosulate a drop
I-1
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(0.1 ml) of liquid with a definite number of paramecia into
'them. Mix all drops, note the starting time and put the slidcs
into a moiat chamber, Check the behavior of protozoa every 1-2
min for one hour, and then for 24 hours - at longer intervala.

The time from the onset of exposure to the test extract un-
til the death of paramecia 1s considered to be the criterion of
toxclity determination, Dlsorders in the behavior of paramecia
and their death are certified after complete cessation of rniove-
ment antd the appearance of decay. The death of paramecia after
exposure to fungal extracts or cultures tekes place within oax.
8 min after exposure to highly toxic samples, within max. 20
min after exposure to toxic samples and within max.Z2 nours after
exposure to mildly toxic samples. Non~toxic fungal strains or
extracis from the non-toxic test samples do not cause death or
eny morphological aberrations 1in paramecia even after 24 hours,

Paramecia are highly susceptible to many nycotoxins.

Rabbit Skin Test

The rabbit skin teat is one of the earliest and universally
recognized methods for determination of toxicity of foodsvand
feedstuffs contaminated with toxin-producing fungi. This method
i; based on a pronounced necrotic effect of toxic metabolites
of many species of microscopic fungi on rabbit skin. This method
is widely applied in the bractice of toxicology.

Test procedure. Weight 50 g of finely ground sample (food,
feedetdff or rew materials) into a Soclet extractor, extract
the material with a solvent (ether, chloroforﬁ,acetone, ethyl

aéetate, alcchol, etc;) for two hours or in jars with ground
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stoppers for 24 hours at the room temperature, shaking them from
time to time; filter the solvent,collect it in evaporating dish-
e3 and evaporate under éxhaust hood until the odour of the sol-
vent disappears.

Skin test. Choose rabblta welghing not less than 1.5 - 2 kg
with pigment-free skin and several hours before the teat shave
ekin areae 4 x 4 om on the sides, fore- and hind-extremities.
Apply the obtained extract tothe intact shaved skin end lightly
rub 1t in with a spatula. Record the akin response in 24 hours
and repest the application. Put a collar {rubber, cardboard or
veneer) on the rabbit neck to prevent licking the test substancé
off, ' ;

Registrgt;on of the reaction, The reaction should be record-
ed daily. The dermal inflemmation appears on the skin the firast
or the seocond 'deay after applying the extract, developa by the
4th - 5th, sometimes reaching its peak on the 7th day. The deg-
ree of toxlcity of the tespt sample and a conclusion in respect to
its rational use are assespsed by the depth and severity of the
akin injury after applicetion of the extract. N.A. Spesivtseva
suggested the following clasaification of the rabbit askin infleme
mation in response to the exiract application:

the firsi degree -~ érvthcma and hypersensitivity of the
skin, desquamation dipappearing one or two days after applica-
tion (the sample’s toxiocity is very low).

the second degree - erythema, tenderness, insignificant
thickening of the akin, small solitary yellowish vesicles, la-
ter replaced by thin scabs of dried exudate, desquamation (the
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simple is mildly toxic);
the third degree - considerable thickening and plication of

the akin, tendernesa, appearance of vesicles with exudate all
over the treated areas, followed by surface dry necrosis, some=
times uleceration (the sample is toxie);

the fourth degree - erythema, strong edema protruding over
the lower border of the focus, deep dry neorosis, appearance of

‘protracted non-healing ulcers (the esample is highly toxie).

tergination on the Gu
{Lesbistes reticulatus)

The method is designed for determining toxiocity in cereal
feeds (grain and milling products) contaminated with microesco-~
pic fungli. For this purpese average samples of grain, milling
products, flour, eto, are taken in conformity with the GOST
(8tate Standard of the USSR} and are sent to the laboratory for
_examination. )

* The method allows to detaermine toxtcity in cereal feeds
within 24 houras.

Zest procedure. Weigh 50 g of cereal feeds or milling pro-
ducte, comminute the materiasl in the laboratory grinder amd put
into & flat-bottomed flask with g ground stopper, and 100 ml of
acetone and extraot by shaking on a shaker for 2 houra. Filter
the extract through filter paper, collect it ianto a porcelain
cup and evapora'te to dryness (defatting with hexane), Dissolve
the dry residie in 5 ml of acetone and transfer it into a vessel
containing 500 ml of water taken from an aquarium { 17-2b°c).
nﬂx thotou@z]; and place five gupples with no regard tc sex or
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age into the solution. Observations are carried cut for 24 hours;
the time of guppy death is regietered in 1, 2, 4, 8, 12, and
24 hours, : )
Aagegggggt of the results, In relation to the degree of to-
xicity of the teat sample the guppies die within periode stated
in the Table below, 1% aqueous polution of acetone is used as

control: guppies ahould repain alive in this solution for three

days.
[] t e degree of toxicity of t
test sample
Degree of toxicity Dead guppiea Time 'ot
death in’
number per cent hours
Nontoxde meximum one up to 20 up to 24
I low ) 2-3 40-60 12-24
II mediwm 4 80 ‘ 4-8
II1 bigh 5 100 2-4
IV very high 5 100 1

De tex: tion of the tolerance dos
on enimals
Along with feeding of animals and direct intragestris intro-
duction through e tube the tesat substrate extracts are injected
intraperitoneally end intravenously for determining the degree
of toxicity and assessing the quality of the samples, Mice, rats,
guinea pige and rebbits are used for this purpose, When working

with animaia it is impefative to observe the meximum permisaible

1-3
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quantity of fluid which can be administered via different routes.
'A single intramsuscular injection to mice is 0.5-) ml, a single
or double injection to guinea pigs - 2-3 ml, a double injeotion
to rebbits - 2-3 ml. By intubation into the stomach it is allow-
ed to administer from 0,5 to 5 ml, and by intravenous injection -
from 0.5 to 10 m), depending on the animal species. Aqueous and
alooholic extracts (9°), containing mycotoxins or aterilized
culture fluid are injected intraperitoneally in the amount of
0.5-1 ml to mice, 2-3 ml to guinea pigs, and 5 ml to rabbits.

Por assessing the tolersnce and toxicity of the preparation
it is neceassary to determine its maxrimum tolerance dose (MTD),
the absolute lethal doae (LDloo), and the dose lethal for 50%
of the animals (LD5°)1 The investigation should be started by
determining these doses for albino mice. The text extract is
administered in various guantities ranging from low doses, only
' polsoning the animals, up to high doses, resulting in their 100%
‘death., In practical work one should proceed from some theoreti-
cal concepte, analogies or preliminary data for tentative plot-
ting the order of different doses to be adminiatered for LDSO
determination: decimal parts, one or several mg/kg, mg/ml, eto,
From 5 to LO mioe, each weighing 18-20 g, should be taken for
t;ating each dose injected intraperitoneally., The animals should
be merked and continuously observed; it is necessary to record
their behavior, weight and, if required, to check their blood,
to note the tim; and nuwber of animals that died from each par-
ticular dose. After administering toxic samples snimelas may die
within a period from several hours up to 2 dayas. Slightly to-
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xioc substances may cause the death of animals after 6-12 days.
Caloulation of the LDSO ia carried out according to XKerber,
his method being suffioiently simple and reliable,
The following squation 1s used for the calculation:

4

aM « Dm °: o

where aM - LDSO.
Do - a dose which caused the death of all experimentsl ani-
mals;

Z - half of the sum of the number of animals which perished
after two successive donmes;

d - difference between the values of two suoceasive do-
8es8;

nm - number of animals per does;

Z - sum,
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Example of LD o calculation

20

Dose  Number of animals Bumber of perished 2 d zZ°4d

ng/ml per dose animals

0.9 5 5 - - -

0.8 5 4 4.5 0.1 0.45

0.7 3 2 3.0 0.1 0.30

0.6 5 4 3.0 0.1 0.30

0.5 5 3 3.5 0.1 0.35

0.4 5 1 2.0 0.1 0,20

0.3 5 0 0.5 0.1-0,05
$ -1.65

-n-o.g-—lgﬁi—--o.S'l ng

Thea the dose i1s recalculated per enimal body weight (mg/kg).

G.N.Pexrshin suggests the following formule to calculate
the average lethal dose of the test substance:
X o La2b)(m-p) ,

av 200
a+ b - sum of successive doses;

where
m-p ~ difference between the lethality percentage
resulting from the two successive doges;

Xgy ~ GVerage lethal dose.
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dose (I.v)

Dose Number of Number of perished jortality per Average leth—

mg/kg animals anioals cent al m;;;u
20 10 0

30 10 0

40 10 4 40 43

50 10 8 a0

60 10 10 100

70 10 10 100

Calculation: 1, (30+40) x (40-0) = 2800
2. (40+50) x (80-40) =3600
3. (50460) x (100-80)=2200
Sum = 2800 + 3600 + 2200 + 8600

By - 8 0 e

All experimental animals (which died or survived)are subject-
ed to post-mortem examination and the pathological findings are
recorded. The pathomorphological deviations in the organs and
tissues are studied if necessary.
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