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COMPARATIVE ASSESSMENT OF THE RESPIRATION AND OXIDATIVE
PHOSPHORYLATION INTENSITY IN THE EXPERIMENT

Nishonov Yu.N., Mamasaidov J.T.
Ferghana Medical Institute of Public Health

v Resume

The work is devoted to the study of the intensity of cellular respiration and metabolism in toxic
liver damage by chemical factors. In chronic poisoning with the pesticide Fozalon, the intensity of
respiration and oxidative phosphorylation with the use of the liver pyruvate substrate decreased in all
leads and terms of poisoning. The state of the ADP/0 ratio decreased to 87.7; 80.7; 83.4%. So, the
intensity of respiration and oxidative phosphorylation with the addition of pyruvate substrate in liver
mitochondria in chronic poisoning with Fosalon was suppressed. The specific biochemical
mechanisms of the toxic effect of a separate representative of organophosphorus pesticides — Fosalon
and, in general, the entire group of these compounds still remain unclear.

However, we have experimentally studied the main patterns of the development of biochemical
disorders in the body of experimental animals under the influence of Fosalon, their orientation, depth
and sequence give additional valuable information to the hands of hygienists, toxicologists,
researchers, clinicians, which can be used to select early indicators of intoxication — sensitive
diagnostic tests, means of prevention and treatment of these intoxications By analyzing the obtained
the author drew the appropriate conclusions from the results.

Key words: experiment, toxicology, biologically active substances, phyto preparations,
phosphorylation, liver, toxic lesion.

CPABHUTEJIBHASA OHEHKA IBIXAHUA U UTHTEHCUBHOCTHU
OKUCJIIUMTEJBHOI'O ®OC®OPUIINPOBAHUSA B OKCIIEPUMEHTE

Huwonos I0.H., Mamacauoos K. T.
Depranckuii MEMUIIMHCKUH HHCTUTYT OOIIECTBEHHOTO 3I0POBhS

v’ Pestome

Paboma noceawiena uzyueHu0 UHMEHCUBGHOCMU KIEMOYHO20 ObIXAHUA U MEmMadonuma npu
MOKCUYECKOM NOPAICEHUU NeYeHU, 6bI36AHHOM Xumuueckumu Qaxkmopamu. Ilpu xponuueckom
ompaesnenuu  necmuyuoom  Do3an0H  UHMEHCUGHOCHb  ObIXAHUA U  OKUCAUMENbHOZ0
docdopunuposanua ¢ ucnonvzoeanuem NUPYEamMHO20 CyOCMPaAma NEYEeHU CHUMICANACL 60 6CeX
omeedenusax u cpoxax ompagsienus. Cocmosanue omnouwenus A/J®/O cuusunocv oo 87,7; 80,7;
83,4%. Tax, unmencugHocms ObIXAHUA U OKUCAUMENbHO20 (ochopunuposanus ¢ 0odasnenuem
RUPYBAMNO20 CYOCMPAMA ¢ MUMOXOHOPUAX NeYeHU NPU XPOHUUECKOM OMPAIeHUU (Pocaionom
yenemanaco. Konkpemmuvle Ouoxumuueckue MeXaHU3IMbl MOKCUUECKO20 OCUCHMEUA OMOENbHO20
npeocmaeumens hocgopopzanuieckux necmuyudos - pocanona u ¢ yeaom 6ceii 2pynnvl IMUX
COCOUHEHUII 00 CUX NOpP OCMAIOMCA HEGbIACHEHHbIMU.OOHAKO IKCHEPUMEHMANILHO U3YUEHHbIE
HAMU OCHOGHbBlE 3AKOHOMEPHOCHU PA3GUMUA OUOXUMUYECKUX HAPDYWIEHUIl 6 Op2aHu3me
NOOONBIMHBIX  NHCUGOMHBIX NOO 6GAUAHUEM (POCATIOHA, UX HANPAGIEHHOCHb, 2IYOUHA U
nocneooeamenvHocmos 0aiOm OONOJHUMEILHYIO UEHHYIO UHpOpMaAuu 6 pYyKU 2U2UeHUCMOGE,
MOKCUK010208, ucciedosameneil, KIUHUWUCIMOG, KOMOpble MO2ym Obimb UCHOIb306AHbL O
6b100pa pPAHHUX RNPU3HAKOG UHMOKCUKAUUU — YYECMGUMETbHBIX OUACHOCHUYECKUX MMeCcmos,
cpeocme npounakmuKu u 1evenus IMUX UHMOKCUKayuil. Ananuzupya nojiyueHHnvie pe3ynvmamol,
agmop coenan coomeemcmeyujie 6b1600bl.

Kniouesvie cnosa: 3xcnepumenm, MOKCUKON02UA, OUON0ZUHECKU AKMUGHbIE 6EU|ECMEa,
¢umonpenapamui, pochopunuposanue, neuenvb, mokcueckoe nopaxdcenue.
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TAJRIBDA NASAF OLISH VA OKSIDATIV FOSFORILLANISH INTENSISLIGINI
QIYOSIY BAHOLASH

Nishonov Yu.N., Mamasaidov J.T.
Farg‘ona tibbiyot instituti sog‘ligni saqlash

v" Rezyume

Ish kimyoviy omillar ta'sirida jigarning toksik shikastlanishida hujayrali nafas olish va
metabolizm intensivligini o'rganishga bag'ishlangan. Fozalon pestitsid bilan surunkali
zaharlanishda jigar piruvat substratidan foydalanish bilan nafas olish va oksidlovchi fosforlanish
intensivligi zaharlanishning barcha belgilari va muddatlarida pasaydi. ADP/0 nisbati holati 87,7 ga
kamaydi; 80,7; 83,4%. Shunday qilib, Fosalon bilan surunkali zaharlanishda jigar
mitoxondriyalarida piruvat substrat qo’shilishi bilan nafas olish va oksidlovchi fosforillanish
intensivligi bostiriladi. Organofosforli pestitsidlarning alohida vakili - Fosalon va umuman, ushbu
birikmalarning butun guruhining toksik ta'sirining o'ziga xos biokimyoviy mexanizmlari hali ham
noaniq bo'lib golmoqda.

Biroq, biz eksperimental ravishda Fosalon ta'sirida tajriba hayvonlari organizmida biokimyoviy
buzilishlar rivojlanishining asosiy qonuniyatlarini o'rganib chiqdik, ularning yo'nalishi, chuqurligi
va ketma-ketligi gigienistlar, toksikologlar, tadgigotchilar, klinisyenlar qo'llariga go'shimcha
gimmatli ma‘lumotlar beradi. intoksikatsiyaning dastlabki ko'rsatkichlarini tanlashda foydalanish
mumkin - sezgir diagnostik testlar, ushbu intoksikatsiyalarning oldini olish va davolash vositalari
Olinganlarni tahlil gilish orgali muallif natijalardan tegishli xulosalar chigardi.

Kalit so'zlar: eksperiment, toksikologiya, biologik faol moddalar, fitopreparatlar, fosforlanish,
jigar, toksik lezyon.

Relevance
nvironmental medicine studies and evaluates the effects of environmental factors both in

E individuals and in populations or its various subgroups. Each examined person considered as a
unique individual, exposed to very specific environmental conditions and requiring, accordingly,
individual prophylaxis and/or therapy. Environmental medicine is an integral part of preventive and
clinical medicine. It uses the methods of epidemiological analysis, clinical, immunological, genetic and
molecular research methods, the results of in-depth studies of the state of the environment, quality of
life parameters to establish the specific role of certain environmental factors in the etiology of diseases
[1,2,3,11,12,13,15,16]. It is well known that, generalizing the group of chemicals that have a harmful
toxic effect on the human body, it is customary to refer to a special group, to the group of pesticides,
that is, to chemically diverse structures used to control weeds and plant pests. Along with the term
pesticides, the concept of agricultural pesticides used to refer to the above-mentioned compounds. At
the same time, depending on the purpose, pesticides divided into several groups, among which the most
important in terms of the breadth of use in practice are insecticides used to kill insects. [1,6,9,15,16].
The active substance of toxic pesticides used to destroy plant pests and weeds has a harmful effect on
the health of agricultural workers. In addition, there are also fungicides used to combat pathogens of
fungal, bacterial and viral plant diseases, substances used to kill ticks, zoocides that destroy rodents, and
others [4,5,6,7,8,9,10,11,14].

Morphological and hygienic assessment of the changes in the body under experimental conditions
and development of preventive measures is one of the urgent problems of today

The purpose of the study. Comparative assessment of the intensity of oxidative phosphorylation in
the experiment on the background and without the use of biologically active substances to assess the
effectiveness of preventive measures against the toxic effect of chemical factors on the liver.

Material and methods
As experimental animals were used white male rats with an initial weight of 150-220 g, which were
in standard conditions and on ordinary laboratory feed throughout the experiments. 2 series of
experiments were conducted using 138 rats. The studies were carried out in comparative terms with the
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reproduction of models of toxic liver damage: with the use of medicines (BAS, herbal remedies). The
intensity of oxidative phosphorylation was studied in dynamics in all groups of the experiment. The
phosphorylation efficiency (ADP/O ratio) was calculated by the Hour-Vilgis: the respiration rate of the
tissue was expressed in micromoles of oxygen per minute (MkAOz/min).

Result and discussion
In chronic poisoning with the pesticide Fosalon, the intensity of respiration and oxidative
phosphorylation with the use of the liver pyruvate substrate decreased in all leads and terms of
poisoning. At the same time, the oxidation rate in an environment with an oxidation substrate decreased
to 73.4 on the 30th, 60th and 90th days of poisoning, respectively; 73.6 and 69.8%, the rate of oxidation
with the addition of ADP — decreased to 77.5-71.9% and the rate of respiration after phosphorylation at
the V4 position and amounted to 20.1+0.75 microns/0 on 30-80 days with the control of 27.73+1.29
mmol 2, the rate of respiration with the addition of DNF (inhibitor) decreased during all study periods
(DNF), the changes amounted to 103.2-113.4%. The state of the ADP/0 ratio decreased to 87.7; 80.7;
83.4% on the 30th, 60th and 90th days of priming. So, the intensity of respiration and oxidative
phosphorylation with the addition of pyruvate substrate in the liver mitochondria in chronic poisoning
with Fosalon is suppressed.
Table 1 shows the effect of the pesticide Fosalone at a dose of 1/20 LDs on the rate of respiration
and oxidative phosphorylation of succinic acid substrate (succinate) in liver mitochondria.
Table 1
The state of respiration and oxidative phosphorylation of the succinic acid substrate during
poisoning with Fosalon

Stat. A\ Vs V4
Rejgssmh indicators | (MkAO) (MKAO?) (MKAO?) DK ADP/O
Msr+m
Control % 20,18+0,55 30,62+1,09 23,97+1,09 1,34+0,10 2,07+0,07
Experience Msr +m 17,28+0,79* | 26,58+1,19** 20,17+0,95 1,33+0,09 1,82+0,08*
30 day % 85,6% 86,9% 84,1% 99,2% 87,9%
Experience Msr +m 17,42+0,80 27,27+1,12% 19,83+1,23* 1,47+0,14 1,74+0,08*
60 day % 86,3% 89,1% 82,7% 109,7% 84%
Experience Msr +m 17,13+0,83* 26,18+0,98* 18,02+0,73** 1,47+0,11 1,20+0,10%*
90 day % 84,9% 85,5% 75,2% 109,7% 57,9%

Note: confidence in relation to control: *-p<0.05; **-p<0.01; ***-p<0.001

At the same time, in animals of the control groups in positions V, was 20.18+0.55 mkAQO;, V3 —
30.62+1.39, V4 — 23.97£1.09 kAO,, and respiratory control, respectively, ADP/0 was at the level of
1.34+0.10 and 2.07+0.07. When succinic acid was used in poisoned animals in position V3, it decreased
to 85.6, 86.3 and 89.9% during all periods of the experiments. In the V3; and V. positions, it also
decreased to 85.5-86.9% and 75.2-84.1%, the DC changes were disproportionate. ADF/0 indicators
decreased 57.9-87.9% at all times. Consequently, the use of succinate substrate, the intensity of
respiration and redox processes in the liver is inhibited by Fosalon poisoning. When using citric acid
substrate in liver mitochondria, the intensity of oxidative phosphorylation and respiration decreases, as
with the use of substrates (Table 2).

At the same time, respiration and phosphorylation indicators in the V, , V3 and V. positions in the
control group animals decrease at all times.

The oxidation rate with the oxidation substrate of the control group was 22.7+0.74 mkAQO;, Vs —
33.3+£0.92.
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Table 2.
The state of respiration and oxidative phosphorylation of citric acid substrate in case of Fosalon

poisoning
Stat. VA Vs A
Rejg‘;"/?h indicators | (mkAOy) (MKAO?) (MKAO2) DK ADP/O
Control Msor;m 22.,7+0,74 33,33+0,92 26504135 | 1,24+0,09 | 1,89+0,06
Experience | Msr=m | 18,18+0,74%% | 28,9540,69%* | 22,13£0,96* | 1,31£0,05 | 1,49%0,10
30 day % 80,1% 86,9% 83,5% 105,6% 78,8%
. 18,0220, 89%%*

Experience Msr +m 79.4% 27,38+0,90%** 19,07+0,72%* 1,43+0,09 | 1,52+0,08
60 day % ’ 82,1% 71,9% 115,3% 80.4%
Experience | Msr&m | 1833+0,05%* | 27,73+0,88%* | 18,70+0,89%* | 1,51+0,09 | 1,48+0,08
90 day % 80,7% 83,2% 70,6% 121,8% 78.3%

Note: confidence in relation to control: *-p<0.05; **-p<0.01; ***-p<0.001

In the experimental groups with chronic poisoning with the pesticide Fosalon, in terms of citric acid
oxidation in the liver, the intensity in positions V, , Vs and V. at all times (30, 60, 90 days) decreased
in relation to the control from 80.1 to 86.9 and 70.6%. The respiratory control index increased to 105.6
and 121.8%, and the state of the ADP/0 ratio decreased from 68.8-80.4%. So, the application of citric
acid substrate to the intensity of respiration and oxidative phosphorylation in the liver mitochondria is
inhibited.

Similar changes were observed in the rate of respiration and oxidative phosphorylation of oxalic-
acetic acid (OAA) substrate in the liver during chronic poisoning with Phosalon (Table 3.).

At the same time, in position Vo, at all times (30, 60 and 90 days), the indicators decreased in relation
to the control to 71.7-81.8%. In leads, Vs — up to 75.4-78.9%, and V4 — also decreased during all periods
of the study. With the addition of homogenate, the cessation of the process of dinitrophenylhydrazine
respiratory control changes were within the limits of physiological fluctuations. The ratio of adenosine
phosphate (ADP) and oxygen decreased to 77.0-82.8%.

Table 3
The state of oxidative phosphorylation of oxaloacetic acid substrate in Phosalon poisoning
Research Stat. V., Vs V,
days | indicators | (mkAO) | (mkAOY) | (MKAO) DK ADP/O
Control MS(;()im 19,540,74 | 26,940,89 | 20,8241,06 | 1,2940,06 | 1,740,04
%

Experience Msr +m 14’701i 71(;) 3 20,28+0,90** | 17,48+0,82 | 1,16+0,05 | 1,44+0,08*
30 day % ’ 75,4% 83,9% 89,9% 82,8%
Experience | Msr+m | 15,95+1,06* | 21,23£1,31* | 15,72+0,69* | 1,36+0,09 | 1,44+0,05
60 day % 81,8% 78,9% 75,5% 105,4% 82,8%
Experience Msr +m 14,73+1,04* 19,72+0,81 16,6+£0,83* | 1,19+£0,04 | 1,34+0,04%*
90 day % 75,5% 73,0% 79,7% 92,2% 77,0%

Note: confidence in relation to control: *-p<0.05; **-p<0.01; ***-p<0.001

So, the data obtained indicate that the intensity of tissue respiration and oxidative phosphorylation
of succinate, pyruvate, citric and oxalic-acetic acid substrates metabolized through the tricarboxylic acid
cycle in liver mitochondria under the influence of the pesticide Fosalon was observed inhibition of
processes.

Thus, when exposed to a pesticide of the FOS — Fosalon group in the liver and blood of experimental
animals, an increase in pyruvic acid and a decrease in the amount of glycogen in the studied biological
media are observed. These phenomena indicate the stimulation of glycolysis and some inhibition of the
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tricarboxylic acid cycle. The highest rate of anaerobic breakdown of carbohydrates and inhibition of
their further utilization in liver tissue. Changes in the activity of redox enzymes - GDH, MDH, SDH and
LDH, the intensity of respiration and oxidative phosphorylation in liver mitochondria were also
revealed.

The specific biochemical mechanisms of the toxic effect of a separate representative of
organophosphorus pesticides — Fosalon and, in general, the entire group of these compounds remain
unclear. However, we have experimentally studied the main patterns of the development of biochemical
disorders in the body of experimental animals under the influence of Fosalon, their orientation, depth
and sequence give additional valuable information to the hands of hygienists, toxicologists, researchers,
clinicians, which can be used to select early indicators of intoxication — sensitive diagnostic tests, means
of prevention and treatment of these intoxications.

Thus, with chronic pesticide poisoning, there was a decrease in the synthesis or breakdown of total
protein and an increase in nitrogen and pigment metabolism in the blood serum, which indicates a
violation of the functional state of the liver. With chronic poisoning with the pesticide Fosalon, there is
a decrease in the level of glycogen and the activity of mitochondrial enzymes — glutamate, succinate,
malate dehydrogenase and an increase in lactate dehydrogenase in liver tissue. The intensity of tissue
respiration and oxidative phosphorylation of succinate, pyruvate, citric and oxaloacetic acid substrates
metabolized through the tricarboxylic acid cycle in the liver mitochondria under the influence of the
pesticide Fosalon, inhibition of processes is observed.
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