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use of toxic chemicals is hampered by the absence of norms.for the permissible -

content of many pesticides in the air of work zones and in food products.

The number of toxic. chemicals for which such norms have been established

amounts to oniy half of the list of chemical substances:aithorized for

-emplojment in the battle against pests, plant diseases and weeds.

Settlng porms for maximum permissible concentratlons of poisons in the
tmosphere and of residual quantities of them in food product% is one of the
most important, respon31b1e and at the same time complex tasks of toxicology.
Setting norms;for those toxic_chemlcals that do not have a pronounced
specific effect on asimals' orgsniscs_is especially complex} In these cases

experimeqters use integral tests, i.e. studyiof conditioned .reflex activity,

. work capac1ty etc. When settlng-norms for toxins that possess a specific

effect, study of changes in animal. organisms.that are not connected with '
characteristic manifestations of poisoning are usually limited to the most
éeneral research (body weight, relative welght of internal organs, morphc—
logical composition of the blood). However as study of various pesticides
in the toxicology division of the B;elorus51an Scientrflc Research Sanitary

Hygiene Institute and in the department of hygiene of the Minsk State

Medlcal Institute have shown, even in cases in which toxins possess pro- .

' nounced specific effects, the earliest symptoms of poisoning are often

—

manifestations that are not connected w1th gelective lesions to given
systems.
Organophosphorus compounds' that are derivatives of carbamic acid and

chlorine derivatives of phenoXy acid were used.to compare the sensitivity of

some tests at minimum degrees of poisoning.




Hhen studying organophosphorus jnsecticides and carbamic acid derivatives,
especially for purposes of setting norms for them, it was rlght that fuqda—
meptal attention be paid to detecting the activity of cholinesterase, which
in many cases is considered a.factor.that limits injury. -In. the e#perimeets
.that were conducted changes in cholinesterase activity (determined accordihg
to Khestrin's.method) were. compared with some nonspecific.manifestations of
poisoning whee administering low doses of.organoPhQSpﬁorus coppounds :
.octamethyl pyrophosPhoramide;.dithiophos [a tetraethyl dithiopyrophosphate
jnsecticide], cynoﬁhos, and preparation OVS-13 [oxidation reduction medium].
As the resea;cﬁ carried out above has shown, when albino rats are poieoned
by octomethyl pyrophosphoramideAand dithiophos, basic changes are noted in
the serotOﬂln content of the blood, central’ nervous system and enterochro-
maffin system. These data determined the choice of a biological method,
determiﬁation of serotonin in- the blood.-.and ‘a histochemical method,
~ascertainment of the amount and saturation.ofenterochromafﬁh1gul'chitskiy
cells in the duod1na1 1ntestine, in the capacity of sensitive tests.

The researcb that was conductéd showed that organophosPhorus insecticides
administered ip doses of 1/5 LDgq causes 2 51gn1£1cant drop in cholin-
‘esterase activity in the blood and internal. organms, 2 statistically reliable
_4inérease in serotonin contemt in the blood, and an increase in the number'
and saturation of enterochromaffin Kul'chitskiy cells in the duodinel
intestine. Activatlon of the hypopny31s—adrena1 system is noted simultanecus-—
ly; It is manifested by an increase in the relative weight of the adrenal
glands, decrease ie the ascorbic acid conteet in them, eosinoPen{a and

involution of the thymo-lymphatic system.

In sincle adrministration of or~anonhosphorus crmanunds in 2 1/10 LDz,



dose, a tendency toward a decrease jn cholinesterase activity and statistic~
ally rellable increase in the serotonin content in. the blood were observed
Increase in the number of hul'chltskly cells in the duodinal. intestlne was

also distinctly observable. .
The high sensitivity of the serotonin test was manifested in an especi-
elly graphic way duriné long-term poisoning"of.albinb'rats with cynophos.
Administration of this preéaration for. a.9-month peried in a 3/20 LDgg dose
practically did not change cholinesterase activity in the blood plasma and
erythrocytes whereas increase in serotonin content was sufficientlyAclearly
pronounced. - Use of cynophos in 'a.1/5 LDSO dose in a long—term experiment
led to an 8-9% depression\of blooe.cholinesterase.while the serotonin content
increaseé nore than 2 times. -

Sevin, the most promising preparation having pronounced anticholin- -

esterase properties, was chosen as a representative of the carbamic acid

. derivatives. It was administered once into the stomachs of'albino rats,

Experlments showed that it was necessary to administer no less than 60 mg of
Sevin per 1 kg of the animal's body veight for a statistically reliable
decrease in cholinesterase activity in the blood plasma and erythrocytes.

When such a dose is administered serotonin content.increases almost 3 times.

- When albino rats are inoculated with Sevin in a 10 mg/kg dose, the serotonin

content in—the blood 1ncreases by’ 21/'v1n a 15 mg/kg dose, it increases by
?4%. Moreover there is a sharp increase in the'histechemically'ascertainable
amount of serotonin in enterochromaffin-cells of the duodinal intestine. |
A drop in basel metabolism élays an iméortant role in poisoning with
phenoxy acid-chlorine derivative herbicides. It is_observed in poisoniﬁg

with varicus ce—-ounds of this ovoun (2, & dichlorcohenoxyacetic acid, its

N



fsodiqm 2nd amino salts, the butyl ester of 2, 4-D etc.). Minimum herbicide
ﬁoses that produﬁe a gtatistically reliabie"drop.in bagal metabolism in
albino mice with single administration -into the stomach are many times lower
than‘minimum tolerance doses for acids of Z, 4~D; 10 times lower than
tolerance doses for its amino salts and bﬁtyl esters and 5 times lower tgan
téicragce doses for the sodium salt of 2, 4—D; However when cho9sing the
most semsitive fests for conduct of long-term‘experimants it was revealed
that the mast‘indicative one is change in the activity of the carbohydrate
metabolism enzymes aldolase and phosphohexose isomerase. It was established °
in experiments'on albino rats that reliable Aisrubtion of these enzymes'
activity is reco%ded during administration of gﬁenoxy acid-chlorine derivative.
herbicides'to thé animals in doses;20-30 times lower than maximum tolerance
doses. |

These enzymes' higﬁ sensitivity was also ﬁote@ in poisoﬁing with low
doses of Eptam and Tillam. '

The resgarch that was conducted indicates the necessity of studying
nonspecific symptoms of poisoning’evén.ig cases in which the pesticide's
selective.capaci;y to injure various of tﬁe organism's systems is known.

Speéial research to find the most sensitive symptoms of low-dose poisoning

are necessary in order to set norms for each toxic chemical.
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