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Abstract: A new palladium and mexidol based complex coordination compound (NCC) - 2-Ethyl-6-
Methyl-3-Hydroxypyridine ammonium Tetrachloropalladic Acid, synthesized at the Scientific Research
Centre of Azerbaijan Medical University, has a radioprotective action. As such, it seems relevant to us,
first of all, to study the toxicity of this compound, in particular, its acute and subchronic toxicity.

The aim of the research was to study the acute and subchronic toxicity of a new palladium and
mexidol based complex coordination compound.

Materials and methods. The research was conducted on white, healthy, and sexually mature
laboratory mice and rats. The acute toxicity was determined by using the Spearman-Karber method.
Determination of subchronic toxicity was carried out on 10 male rats by using the LYM R.K. method.

Results. LDso for new palladium and mexidol based complex coordination compound among the
white laboratory mice is 355+184.471 mg/kg for male, and 385 mg/kg +189.957 mg/kg for female mice,
and it is 405 £188.457mg/kg for male, and 430 +187.227 mg/kg for female rats.

Keywords: acute toxicity, subchronic toxicity, palladium, mexidol, radioprotective property.
1. Introduction

Currently, the issue of the protection of human health from radiation is one of the most
important and extremely urgent problems of practical pharmacology. Extended and more
frequent contacts with the sources of ionizing radiation in the equipment of various kinds,
application of ionizing radiation for cancer therapy purposes, the possibility of occurrence of
emergency situations at nuclear power facilities and nuclear-powered plants, passenger aircraft
flights at high altitudes, especially during solar flares, expected flights to other planets - all are
the factors making it necessary to provide modern medicine with special drug preparations that
reduce the effects of radiation exposure [1,2].

One of the most important elements of the medical radiation protection system for the
preservation of human life and health is the preventive use of radioprotective substances. These
are the preparations capable to increase for a short period the resistance of the human body
against the effects of ionizing radiation [3]. It should be pointed out that despite the existence of
positively proven and well-accepted radiation protection preparations of different chemical
structures, the necessity of the search for new, more efficient, and less toxic compounds remains
relevant. On this premise, prof. Hasanov H.I. obtained a new complex coordination compound of
palladium (1) with mexidol based complex coordination compound at the premises of the
Azerbaijan Medical University Research and Development Centre [4]. Palladium is a member of
the platinum group of metals which exhibit antitumor activity. Mexidol, i.e.
ethylmethylhydroxypyridine succinate, has antioxidant, anti-hypoxic, and membrane-protective
properties. The preparation reduces the severity of lipid peroxidation, increasing at the same time
the activity of the body's antioxidant defense system, and activating superoxide dismutase. The
membrane-protective action of the drug is due to the reduction of the viscosity of the membrane
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and an increase in its fluidity. It also increases the efficiency/activity of calcium-independent
phosphodiesterase, adenylate cyclase, acetylcholinesterase, GABA receptors, acetylcholine, and
other receptors [5, 6]. The study of new complex coordination compound of palladium (I1) with
mexidol and preliminary screening assays of biological potency have demonstrated its potential
for medical applications, including its use in oncology practice. Taking into account the presence
of mexidol, an antioxidant, and bivalent palladium, we assumed that this compound may have an
antiradiation effect. As a result, the radiation protection action of NCC was confirmed based on
the results of the experiments conducted on white non-pedigree rats, which were exposed to the
radiation at the levels of 2.4 Gy and 6.2 Gy. The results obtained suggest that the preliminary
administration of NCC against the background of irradiation with a power of 4 and 6.2 Gy,
significantly reduces the harmful effect of on blood corpuscles [7]. This being the case, the study
of the toxicity of this compound is of great importance in terms of medical and pharmaceutical
sciences.

2. Materials and methods

The research was conducted on white, healthy, and sexually mature laboratory mice and
rats obtained from a mouse breeding facility in Baku. They were quarantined in the vivarium of
the Azerbaijan Medical University Research and Development Centre for 14 days. The acute
toxicity (LD 50) of the substances for each species was determined separately for each sex. To
prevent the distortion of the study indicators caused by daily and seasonal rhythms, a control
group of the animals was formed, and the animals in that group were kept in identical conditions.
The animals were divided into 7 groups. 1st group, i.e. the control group was divided into 2
subgroups, 5 animals in each subgroup. The 1st subgroup contained only male, and the 2nd
group only had female animals. All animals in other groups were also divided into 2 subgroups
(10 in each of the subgroups). The 1st subgroup contained only male, and the 2nd group only
female animals, which were administered intraperitoneally the increasing doses of the test
substance until the death of all animals. At the same time, tolerable, toxic, and lethal doses of the
test substance were determined. The clinical presentation of intoxication was recorded, and the
causes of death were determined.

The acute toxicity was determined by using the Spearman-Karber method. This
nonparametric method elucidates the dose-response relationship and gives mathematical
expectations and standard error values. In particular, this method allows us to quickly and
reliably determine the average lethal LD50 doses (the dose at which a lethal outcome is observed
in 50% of experimental animals) [8, 9].

Intervals between the administration of the doses across all groups were the same.

The doses of the substance were selected in such a way that 100% lethality of animals
was observed in the group where the most concentrated solution was administered. That saying,
this dose had to be at a 100%-lethality-ensuring level as a minimum. The group, where the
animals were administered the most diluted solution of the test substance, should have zero
lethality.

The pattern of dilution of the solution should be evenly distributed on a logarithmic scale.

The “dose-dilution” curve of the test substance should have a symmetric shape.

Only upon fulfillment of all these conditions will give reliable LD50 results with mean-
square errors.

LD 50 = m=Xk - d (S1-1/2), where

“XKk” is the minimum dose which leads to 100% lethality among the experiment animals;

“d” is the difference between the doses;

“S1” is the total share of deaths.
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The standard deviation is calculated using the following formula:

S LD 50 = Sm = V252 . 51.52 where

“S2” is the value indicating the sum of continuously summed up, accumulated share of
deaths.

In this case, the confidence interval (maximum and minimum LD50 values) shall be
calculated as follows: m + 1.645 X Sm/

Determination of subchronic toxicity was carried out on 10 male rats using the Lym R.K.
method. The animals received increasing doses of the test substance in accordance with the data
calculated by this method. In essence, this method consists of the determination of the ratio of
LDso with a single injection to LDsp with multiple injections. It allows us to evaluate the
cumulative properties of the test substance as well as the severity of the addiction it causes. The
coefficient of cumulation or addiction is determined by the following formula:

_ LD50witha single injection

D50 with multipleinjections

This being the case, if the value of the K coefficient is less than 1, the test substance has
cumulative properties, while the same value exceeding 1 indicates an addiction.

The determination of cumulation allows for the calculation of the doses for
administration in the process of a chronic experiment, and an adequate evaluation of obtained
results.

3. Research results

The results of the determination of the acute toxicity through the study conducted on
white non-pedigree laboratory mice are as follows:

In the 1st group, containing the intact animals (in both subgroups), no lethality cases were
observed by the end of the 14-day observation period. All animals were active, with intact
pelage without any damages, ulcers, etc. No pathological changes were recorded. The weights of
the animals remained within 21£1.2 g among males, and 18+0.9 g among females. No
pathomorphological changes in internal organs were recorded.

The results of the study are shown in table 1 below:

Table 1
Determination of LD50 doses in white laboratory male mice.

Group Test substance | Number of dead | Share of dead The cumulative
= ; i share of dead
N=10 dose (mg/kg) animals animals .
animals
1st group 0 0 0 0
2nd group 250 0 0 0
3rd group 300 2 0.2 0.2
4th group 350 5 0.5 0.7
5th group 400 8 0.8 1.5
6th group 450 9 0.9 2.4
7th group 500 10 1.0 3.4
Xk =500 S1=34 S2=8.2

d- time interval between dose (50 mg/kg) administration

The animals receiving intraperitoneally increasing doses of the palladium and mexidol
based test substance started to exhibit behavioral changes 15 minutes after the administration of

72



the dose. They had rapid breathing and increased motion activity. The animals’ movements
became slow after a while against the background of rapid breathing - they huddled in the corner
of the cage and stopped moving. With increased doses of the test substance, the mortality among
the animals increased starting from the 3rd group.

Based on the obtained results, we calculated the value of LD50 among the white
laboratory male mice, which have received palladium and mexidol based complex coordination
compound solutions of different dilution levels using the Spearman-Karber method:

LD50 =500 -50 (3.4-0.5) = 355 mg/kg;

Thus, the LD50 dose of new palladium and mexidol based complex coordination
compound for white laboratory male mice is 355 mg/kg.

Let's calculate the standard deviation for the obtained LD50 value:

Sm =50 \ 2 x8.2 -3.4 -3.42 = 50 x4.01 -3.4-11.56 -0.083 = 184. 471;

The 90% confidence interval of the LD50 dose of new palladium and mexidol based
complex coordination compound for white laboratory male mice shall have the following values:
m =+ Sm

Thus,

m max = 355 + 184.471 = 539.471 mg/kg

m min = 355 — 184.471 = 170.529 mg/kg

The results of the determination of the acute toxicity through the study conducted on
white non-pedigree laboratory female mice are shown in table 2.

Table 2
Determination of LD50 in female white laboratory mice
Group Test substance | Number of dead | Share of dead The cumulative
N=10 dose (mg/kg) animals animals share_of dead
animals
1st group 0 0 0 0
2nd group 280 0 0 0
3rd group 330 3 0.3 0.3
4th group 380 5 05 08
5th group 430 7 07 15
6th group 480 9 09 22
7th group 530 10 10 32
Xk =530 S1=3.4 S2 =8.4

d- time interval between dose (50 mg/kg) administration.

Calculation of the value of LD50 among the white laboratory male mice, which have
received palladium and mexidol based complex coordination compound solutions of different
dilution levels using the Spearman-Karber method:

LD50= 530 -50 (3.4-0.5) = 385 mg/kg;

Thus, the LD50 dose of new palladium and mexidol based complex coordination
compound for white laboratory female mice is 385 mg/kg.

The standard deviation for the obtained LD50 value:

Sm =50 \ 2 x8.4 -3.4 -3.42 = 50 x4.1 -3.4-11.56 -0.083 = 189.957;

The 90% confidence interval of the LD50 dose of new palladium and mexidol based
complex coordination compound for white laboratory female mice is: m = Sm
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Thus,
m max = 355 + 189.957 = 544.957 mg/kg
m min = 355 — 189.957 = 165.043 mg/kg

In the 1st group of the rats (in both subgroups) all animals were active, with the water and
food consumption remaining within normal range; and with intact pelage without any damages,
ulcers, etc. were recorded. The weights of the animals remained within 230+5.6 g among males,
and 190+7.3 g among females. No pathomorphological changes in internal organs were
recorded.

The results of the determination of the acute toxicity through the study conducted on
white non-pedigree laboratory rats are shown in table 3.

Table 3
Determination of LD50 in male white laboratory rats

Group Test  substance | Number of dead | Share of dead The cumulative
_ . ) share of dead
N=10 dose (mg/kg) animals animals X
animals
1st group 0 0 0 0
2nd group 300 0 0 0
3rd group 350 2 0.2 0.2
4th group 400 6 0.6 0.8
5th group 450 7 0.7 15
6th group 500 9 0.9 2.4
7th group 550 10 1.0 3.4
Xk =550 S1=34 S2=83

d- time interval between dose (50 mg/kg) administration.

Calculation of the value of LD50 among the white laboratory male rats, which have
received palladium and mexidol based complex coordination compound solutions of different
dilution levels using the Spearman-Karber method:

LD50 = 550 -50 (3.4-0.5) = 405 mg/kg;

Thus, the LD50 dose of new palladium and mexidol based complex coordination
compound for white laboratory male rats is 405 mg/kg.

The standard deviation for the obtained LD50 value:

Sm =50 V 2 x8.3-3.4 -3.42 = 50 x4.07 -3.4-11.56 - 0.083 = 188.457;

The 90% confidence interval of the LD50 dose of new palladium and mexidol based
complex coordination compound for white laboratory male rats shall have the following values:
m+£Sm

Thus,

m max = 405 + 188.457 = 593.457 mg/kg

m min = 405 — 188.457 = 216.543 mg/kg

The results of the determination of the acute toxicity through the study conducted on
white non-pedigree laboratory female rats are shown in table 4.
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Table 4
Determination of LD50 in female white laboratory rats.

Group Test substance Number of Share of dead The cumulative
- ; i share of dead
N=10 dose (mg/kg) dead animals animals .
animals
1st group 0 0 0 0
2nd group 320 0 0 0
3rd group 370 2 0.2 0.2
4th group 420 6 0.6 0.8
5th group 470 7 0.7 1.5
6th group 520 8 0.8 2.3
7th group 570 10 1.0 3.3
Xk =570 S1=33 S2=8.1

d- time interval between dose (50 mg/kg) administration.

The study, whose results are presented in Table 4, demonstrates that in the second group,
20 minutes after the administration of 320 mg/kg of the test substance intraperitoneally, signs of
intoxication are observed, which disappear after a day, according to visual observations. And
later on, the animals achieve full rehabilitation, with their observed indicators eventually
reaching the values of the intact group. No lethal cases occurred in the 2nd subgroup. The
weights of the animals remained within 230+6.4 g among males.

With increased doses of the administered test substance, intoxication signs, and mortality
among the following groups increased in the following groups.

Calculation of the value of LD50 among the white laboratory female rats, which have
received palladium and mexidol based complex coordination compound solutions of different
dilution levels using the Spearman-Karber method:

LD50 =570 -50 (3.3-0.5) = 430 mg/kg;

Thus, the LD50 dose of new palladium and mexidol based complex coordination
compound for white laboratory female rats is 430 mg/kg.

The standard deviation for the obtained LD50 value:

Sm =50 V 2 x8.1-3.3-3.32 = 50 x4.03 -3.3-10.89 -0.083 = 187.227;

The 90% confidence interval of the LD50 dose of new palladium and mexidol based
complex coordination compound for white laboratory female rats is: m = Sm

Thus,

m max = 430 + 187.227 = 617.227 mg/kg

m min = 430 — 187.227 = 242.773 mg/kg

Macroscopic examination of the internal organs of dead animals.

Corpses of dead animals from all groups were dissected in the process of the acute
toxicity study, and their internal organs were subjected to visual examination and macroscopic
evaluation.

The analysis of the post-mortem dissection of all female and male rats and mice revealed
that there aren't any pathological fluids or commissures in the thoracic cavity, while there was a
certain amount of accumulated reddish-yellow fluid.

Oral cavity examination: the tongue has a dark coating, the mucous membrane of the
larynx has a natural pink color, and is moist. Almost no differences were found from intact
animals according to these indicators.
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Respiratory organs: trachea and bronchi are without pathologies, and mucous membranes
are moist, shiny, and smooth. The lungs are airy and have a grey-pink color. The pleura is thin,
within the normal range. Some species have induration areas in their lower parts.

Heart: No deviations from the norm were revealed. It has a standard rounded shape, and
heart contraction during the systole period is good. The pattern of coronary vessels under the
epicardium is clearly visible and physiologically normal. The aorta is elastic, the intima is clean
and smooth.

Abdominal cavity organs: the esophagus and stomach are hyperemic and edematous.

The liver is enlarged, flabby, yellow-brown in section, with hemorrhages under the
capsule. The spleen is gray and the splenic capsule is smooth, with multiple hemorrhages under
it. The intestines are hyperemic and edematous. The mucous membrane forms lateral folds. It is
moist but has a gray-black color. The kidneys’ locations are symmetric, and a dark surface is
revealed after the removal of the capsule with multiple hemorrhages. The kidneys have clearly
distinguished layers in the section. The mucous membrane of the pelvis, and bladder is dark
gray, dull, and dry. The adrenal bodies are enlarged, and rounded, with a clearly visible division
of the parenchyma into the cortical and medulla zones.

As can be seen from the above, the macroscopic examination of the thoracic and
abdominal cavities of the dead animals from all groups revealed nonsurvivable changes. The
liver and kidneys were especially affected. The body masses of the experimental animals by the
end of the observation period were directly proportional to the increased doses of administered
test substance. The pelage of surviving mice and rats in the experimental groups was
undamaged.

Determination of subchronic toxicity allows for revealing the cumulative properties of
the substance. The results of the study are shown in table 5 below:

Table 5
Determination of the accumulation of a complex compound based on palladium and mexidol by
the method of subchronic toxicity according to Lym.

e Days Qf_subs'gance Share of LD50 dg:er?fglégﬁ) Number of Nu_m_ber of
administration dead rats surviving rats
mg/kg
1 1 0.1 =40 mg/kg 40 0 10
2 0.1 80 0 10
3 0.1 120 0 10
4 0.1 160 0 10
2 5 0.15= 60 mg/kg 220 0 10
6 0.15 280 0 10
7 0.15 340 0 10
8 0.15 400 0 10
3 9 0.22= 90 mg/kg 490 1 9
10 0.22 580 1 9
11 0.22 670 5 5
12 0.22 760 3 2
4 13 0.34= 135mg/kg 895 2 0

To calculate the cumulation coefficient K:
Kk =LDS50/LD50 = 400/ 895 = 0.44;
K <1 shall mean that the test substance accumulates in the body.
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4. Conclusions

LDso for new palladium and mexidol based complex coordination compound among the
white laboratory mice is 355+£184.471 mg/kg for male, and 385 mg/kg +189.957 mg/kg for
female mice, and it is 405 +188.457mg/kg for male, and 430 +187.227 mg/kg for female rats.

According to Hodge and Sterner toxicity scale (1943), NCC belongs to a moderately
toxic group, while according to the classification of chemical substances under GOST 12.1.007-
76, it refers to Hazard Class 3, which is authorized for medical use.

The macroscopic examination of the thoracic and abdominal cavity organs revealed
nonsurvivable changes. The liver and kidneys were especially affected.

It was established that the body masses of the experimental animals by the end of the
observation period were directly proportional to the increased doses of administered test
substance. The pelage of surviving mice and rats in the experimental groups was undamaged.

Determination of the cumulation by the Lym method revealed that the cumulation
coefficient is K <1. This means that the test substance accumulates in the animal body.

References

1. Citrin D, Cotrim AP, Hyodo F, Baum BJ, Krishna MC, Mitchell JB. Radioprotectors and
mitigators of radiation-induced normal tissue injury. Oncologist. 2010;15(4):360-71. doi:
10.1634/theoncologist. 2009-S104. PMID: 20413641; PMCID: PMC3076305.

2. lvanchenko A.V., Karamullin M.A., Zavirskij A.V., Zacepin V.V., Basharin V.A., Tolkach
P.G., Shilov YU.V., Yazenok A.V. "The effectiveness of radioprotectors with different
mechanisms for implementing the anti-radiation effect in combined radiation-chemical
damage" // medline.ru, Volume 22, Radiology, December 1, 2021

3. Tret'yakova M.S., Belousov M.V., Plotnikov E.V. "Radioprotection and radiosensitization: a
modern look at radiomodulators in pharmacology” //Modern problems of science and
education. - 2022. - No. 6 (part 2)

DOI 10.17513/spn0.32262

4. 1.M. Bagirov, SH.G. Gasymov, R.A. Akhundov, KH.l. Gasanov. Biologically active
complexes of palladium (I1) with 3-hydroxy-6-methyl-2-ethylpyridine / In the collection:
Oncology - XXI century. Proceedings of the XXIII International Scientific Conference on
Oncology; IX Italian-Russian Scientific Conference on Oncology and Endocrine Surgery;
XXII International Scientific Conference "Health of The Nation - XXI Century"”. 2019:S.
35-37.

5. Voronina T.A. “Pioneer of antioxidant neuroprotection. 20 years in clinical practice. Russian
Medical Journal. 2016;7:434-438.
https://www.rmj.ru/articles/nevrologiya/Pioner_antioksidantnoy neyroprotekcii20 let_v_kli
nicheskoy praktike/#ixzz7udzNta00

6. Shchul'’kin A.V. "Mexidol: modern aspects of pharmacokinetics and pharmacodynamics”
Pharmateka. 2016Nes4-16, p.65-71

7. N.F. Magerramova, R.E. Dzhafarova. "Evaluation of the effect of a complex compound
based on palladium and mexidol on blood parameters in animals against the background of
X-ray irradiation” // Bulletin of the Smolensk State Medical Academy. - 2022, V. 21, No. 3,
p. 33-41

8. Miroshkina I.A., Sorokina A.V., Alekseeva S.V., Volkova A.V., Durnev A.D. “Acute
toxicity study of GML-1». Pharmacokinetics and Pharmacodynamics.

77


https://www.rmj.ru/articles/nevrologiya/Pioner_antioksidantnoy_neyroprotekcii20_let_v_klinicheskoy_praktike/#ixzz7udzNta00
https://www.rmj.ru/articles/nevrologiya/Pioner_antioksidantnoy_neyroprotekcii20_let_v_klinicheskoy_praktike/#ixzz7udzNta00

9. Lagereva E.V., Abramov V.E. "Evaluation of acute oral toxicity of a supramolecular
complex based on albendazole and triclabendazole - Altrik-Extra on laboratory outbred mice
and rats" Russian parasitological journal. 2019;13(4): p.77-82
https://doi.org/10.31016/1998-8435-2019-13-4-77-82

ONPEJEJIEHUE TOKCHYHOCTH HOBOI'O KOMIVIEKCHOI'O COETMHEHMAA
C PAIMO3AIIUTHBIM JEUCTBUEM

H.®. MareppamoBa

Pe3rome: CunrtesnpoBanublii Ha 6aze HUL[ AMY HOBBIN KOMITIIEKC Ha OCHOBE MaJUTa sl ¢ MEKCHIOIOM
(HKC) -2-3Tin-6-meTun-3-THAPOKCUIIMPUINH aMMOHHH TETpaxJoponaliaJueBOKUCIIBIN, o0nagaeTt
paaMo3alIUTHEIM JEeHCTBHEM. B 3TOH CBSI3M HaM IpEACTaBISETCS AKTYyaIbHBIM B IEPBYIO OYepe.b
U3y4YeHHE TOKCHYHOCTH JaHHOTO COSTMHEHHS, B YACTHOCTH OCTPYIO H CYOXPOHHYIECKYIO TOKCHYHOCTb.

Leanio uccjienoBanusi SIBISETCS W3yYEHHE OCTPOM M CYOXpOHHYECKOH TOKCHYHOCTH HOBOTO
KOMITJIEKCHOTO COCAMHEHHS Ha OCHOBE MU U MEKCH/IONA.

Marepuansl U MeToabl. lccienoBaHus NPOBOIMIM Ha 3J0POBBIX IIOJIOBO3PEINBIX OEIBIX
nabopaTopHBIX MbIMIaX U Kpbicax. OcTpyl0 TOKCHYHOCTBH ompenensuiin MetogoMm Crnmpmana—KepoOepa.
Omnpenenenue CyOXpOHHUYECKOM TOKCHYHOCTH TipoBoauin Ha 10 kpeicax-camuax mo meroxy Lim R.K.

PesyabTaTbl. LDso 11 HOBOTO KOMIUIEKCHOTO COETMHEHHS Ha OCHOBE MaJUIagus U MEKCHJI0JIa
JUTsE OenbIX JTaOOPAaTOPHBIX MBIIIEH - caMIoB cocTaBiser 355+184,471 mr/kr, a mist camok 385 wmr/kr
+189,957 mr/kr; ans Oenpix 1abopaTopHBIX Kpbic-caMmIloB 405+188,457 Mr/kr, KphIC -CaMOK COCTaBIISICT
430 +£187,227 mr/xr.

Knwouesvie cnoea: octpas TOKCHYHOCTb, CYOXpOHMYECKass TOKCHUYHOCTb, MaIafud, MEKCHIOIN,
paro3alluTHOE CBOMCTBO.

RADIOPROTEKTIV TOSIRO MALIK YENI KOMPLEKS BIRLOSMONIN
TOKSIKLIYININ TOYINI

N.F. Maharramova

Xiilasa: ATU-nun Elmi-Todgigat Morkozinds sintez edilmis palladium vo meksidol osash (-2-etil-6-
metil-3-hidroksipiridin ammonium tetraxloropalladium tursusu) yeni kompleks radioprotektiv tasiro
malikdir. Bu baximdan, ilk ndvbadoa, bu birlogsmonin toksiklik doracasini, xiisuson do kaskin vo subxronik
toksikliyini 6yranmoyi aktual hesab edirik.

Tadgiqatin magsadi palladium vo meksidol asasinda yeni kompleks birlogsmonin kaskin va
subxronik toksikliyini 6yranmoakdir.

Materiallar va metodlar. Tadgiqgatlar saglam yetkin ag laboratoriya siganlari vo sigovullart
tizorindo aparilib. Koaskin toksiklik Spirman - Kerber metodu ilo miioyyon edilmisdir. Subxronik
toksikliyin tayini R.K. Lym metodu ils 10 erkak sicovul iizarinds aparilmisdir.

Noticalar. Erkok ag laboratoriya sicanlar1 {igiin palladium vo meksidol asasli yeni kompleks
birlosmo tigiin LDso - 355+184,471 mq/kq, disilor iglin iso 385 mq/kq £189,957 mq/kq; ag laboratoriya
erkak sicovullari tigiin 405 £188,457 mq/kq , disi sigovullar liciin iso 430 +187,227 mq/kq taskil edir.

Acar sézlar: koskin toksiklik, subxronik toksiklik, palladium, meksidol, radioprotektiv xiisusiyyat.
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