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Abstract: In male mice of two strains SHR and C57BL/6, pretreatment with bicuculline (1
mg/kg, s.c.), an antagonist of GABA-A receptors, potentially the convulsant effect of
pentylenetetrazole (40mg/kg, ip.) and caffeine (200mg/kg, ip.) and had no effect on that of L-
kynurenine (11 meg, i.c.v.). Data suggest that the convulsant effect of L-kynurenine, an
endogenous convulsant from neuroactive tryptophan metabolites, is not related to GABA-A
receptors. Other data reported elsewhere (e.g. the antagonism of phenibut and baclofen,
agonists of GABA-B receptors, to L- kynurenine) suggest that kynurenine-induced seizures are
related to GABA-B receptors.
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AnHoOTanus: Y camiioB Melmei aByx mramMmmoB SHR u C57BL / 6, npeasapurensHoOi
00paboTkn OMKYKYUTMHOM (1 MTr / Kr, MOJAKOXKHO), aHTaroHUcToM perentopoB 'AMK-A,
MOTEHIIUAJIBHO CYJIOPOKHBIN 2 ekt nentunenterpasona (40 mr / Kr, BHyTpUOPIOIIUHHO) U
kogeunna ( 200 mr / Kr, BHyTpUOPIOIIMHHO) M HE OKa3bIBal BIUSHUS Ha L-kunypenun (11 mr,
icv). JlaHHbIE CBHICTEIBCTBYIOT O TOM, YTO CYAOpOXHBIA d(pdekrt L-kuHypeHnHa,
SHJIOTEHHOT'O CYJIOpOTHM M3 HEHpOAKTHBHBIX METaOOMUTOB TpHUNTO(aHa, HE CBS3aH C
peuentopamu ['AMK-A. [lpyrue JgaHHbIe, TPEICTABICHHBIE B JPYTUX HMCTOYHHKAX
(nammpumep, anTaroHusMm Qenubyra u Oakinodena, aronuctos pernenrtopos 'AMK-B k L-
KUHYPEHHHY), CBUJETEIbCTBYIOT O TOM, YTO BbI3BaHHbIE KHHYPEHUHOM CYAOPOTHU CBSI3aHbI C
peuentopamu 'AMK-B.
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Annotatsiya: SHR va C57BL / 6 ikkita shtammining erkak sichgonlarida, bikuullin (1 mg /
kg, teri ostiga) yuborish, GABA-A retseptorlari antagonisti, pentilenetetrazolning potensial
konvulsiv ta’siri (40 mg / kg, ichkariga) va kofein (200 mg / kg), gorin bo‘shlig‘ida) va L-
kinureninga (11 mg, iv) ta’sir ko‘rsatmadi. Dalillar shuni ko‘rsatadiki, L-kinureninning
konvulsiv ta’siri, neyroaktiv triptofan metabolitlaridan endogen ushlanishi GABA-A
retseptorlari bilan bog‘liq emas. Boshga manbalarda keltirilgan boshga ma’lumotlar (masalan,
fenibut va baklofenning antigonizmi, GABA-A retseptorlarining L-kinureninga bo‘lgan
agonistlari) kinurenin bilan tutilish GABA-B retseptorlari bilan bog‘ligligini ko‘rsatadi.

Kalit so‘zlar: konvulsiv ta’sir, bikukullin, korazol, kinurenin, GABA-AB retseptorlari, kofein.

Introduction

Gamma-aminobutyric acid (GABA) is a major neurotransmitter widely distributed
throughout the central nervous system (CNS). Because too much excitation can lead to
irritability, restlessness, insomnia, seizures, and movement disorders, it must be balanced with
inhibition. GABA — the most important inhibitory neurotransmitter in the brain — provides this
inhibition, acting like a “brake” during times of runaway stress. Medications for anxiety, such
as benzodiazepines, stimulate GABA receptors and induce relaxation. Either low GABA levels
or decreased GABA function in the brain is associated with several psychiatric and
neurological disorders, including anxiety, depression, insomnia, and epilepsy. Studies indicate
GABA can improve relaxation and enhance sleep [1].

Numerous experimental studies have found that the y-aminobutyric acid (GABA)
system of the brain is important in protecting against arousal and seizures caused by excitatory
neurokynurenine - the endogenous metabolites of the essential amino acid tryptophan [2]. Of
the excitatory neurokynurenins, the most active are L-kynurenine (kynurenine) and quinolinic
acid. Among the receptors involved in the excitatory effects of neurokynurenins, the most
studied GABA receptors and excitatory amino acid receptors [2, 3]. When comparing
kynurenine convulsions with convulsions caused by standard convicts (corazol, caffeine, etc.),
it was found that the GABA-B receptors and dopamine (DA) receptor blockade play a leading
role in the mechanism of kynurenine convulsions [2]. GABA-A receptors seem to be much less
important, since even such a universal and powerful anticonvulsant, as diazepam, a typical

94 |Page


mailto:Mirzohid_0421@mail.ru
tel:+998974403343

Western European Journal of Medicine and Medical
***** Science
= Volume 2, Issue 5, May, 2024
https://westerneuropeanstudies.com/index.php/3
ISSN (E): 2942-1918 Open Access| Peer Reviewed

880 This article/work is licensed under CC Attribution-Non-Commercial 4.0

agonist of GABA-A receptors, is much less effective in protecting against kynurenine
convulsions than GABA-B receptor agonists. Experimental therapy of kynurenine convulsions
[4] found that protection from them requires first of all the activation of GABA-ergic processes,
for example, with the help of GABA-mimetics, and also the strengthening of DA-ergic
processes by isolating DA or its predecessors.

The purpose of the study was to obtain additional information about the role of GABA-
A receptors in protection against kynurenine seizures. For the analysis, the selective antagonist
of the GABA-A receptor bicuculline was used, which has been widely used in recent years for
this purpose [3].

Materials and research methods. The experiments were performed on male mice of
two lines: outbred albinos (originating from the SHR line) and black C57BL/6 weighing 20-21
g, obtained from the Rappolovo farm near St. Petersburg. Bicuculline in the form of a solution
freshly prepared on distilled water was injected subcutaneously 15 minutes before the
convulsant. Solutions of corazol and caffeine were injected intraperitoneally, kynurenine into
the cerebral ventricles using a semi-automatic device [2].

All preparations were obtained from “Sigma” (USA). The number of animals with
typical clonicotonic convulsions (within 2 hours after the introduction of convulsants) and the
number of dead animals were recorded after 2 and 24 hours. Work performed in the
Laboratory of Psychopharmacology, Bekhterev Psychoneurological Research Institute,
St. Petersburg.

Results and discussion. The results of the experiments showed (table) that the
preliminary administration of bicuculline significantly enhances the convulsive effect of
corasol and caffeine, but not kynurenine. It should also be emphasized that convulsants are
used in equally effective - minimal convulsive doses.

Table

The effect of bicuculline on the convulsive effect of kynurenine, corazol and
caffeine

Preparations Amount of mice

dose outbred (SHR) C57BL/6
slc | ilp | i/bv all with dead by all with dead by

convulsion convulsion

mg/kg

S+ kynurenine - 12 20 2 0 26 6 2
BCC- kynurenine 1 12 20 3 0 26 12 6
S-corazol * 40 28 6 0 28 4 0
BCC+ corazol 1 40 28 20% 6> 28 24* 0
S+ caffeine - 1200 30 9 1 24 6 2
BCC+caffeine 1 |200 30 19* 1 24 16> 6

Abbreviations: S —saline (control), BCC - bicuculline * p<0,05 (with control). s/c—
subcutaneously, i/p — intraperitoneally, — inside the ventricle of the brain

Conclusions. The obtained data give reason to support the proposal [2] that GABA-A
receptors, which are crucial in the mechanism of corazol and caffeine convulsions, are not
involved in the mechanism of kynurenine convulsions, and mainly associated with GABA-B
receptors.

95| Page



Western European Journal of Medicine and Medical
ok | Science

= Volume 2, Issue 5, May, 2024

https://westerneuropeanstudies.com/index.php/3

ISSN (E): 2942-1918 Open Access| Peer Reviewed

880 This article/work is licensed under CC Attribution-Non-Commercial 4.0

REFERENCES

1.

10.

11.

12.

Axmerov R. N. et al. ON THE POSSIBILITY OF UNCOUPLED MITOCHONDRIA
IN BROWN FAT OF NEWBORN GUINEA PIGS //Scientific Bulletin of Namangan
State University. — 2019. — T. 1. — Ne. 9. — C. 49-55.

Mirzaolimov M. M., Abdullaev G. R., Abdullayev S. S. ROLE OF A CALORIE-
RESTRICTED DIET IN PROLONGING THE LIFESPAN OF AN ORGANISM AND
ITS MITOCHONDRIAL MECHANISMS //Scientific Bulletin of Namangan State
University. — 2019. — T. 1. — Ne. 10. — C. 106-112.

Niyazmetov B. et al. UNCOU'LED RESPIRATION IN BIRD MITICHONDRIA:
CONNECTION WITH THERMOGENESIS //Scientific Bulletin of Namangan State
University. — 2019. — T. 1. — Ne. 2. — C. 100-104.

Soliev N., Mirzaolimov M. ACTION OF CALCIUM ON THE CONTENT OF
PHOSPHOTYDYLCHOLIN, PHOSPHATYL ETHANOLAMINE AND THEIR
LYSOFORMS IN THE RAT LIVER MITOCHONDRIA //Scientific Bulletin of
Namangan State University. —2019. — T. 1. — Ne. 3. — C. 69-71.

Mirzaolimov M. M. etal. THE METHOD OF SEPARATION OF MITOCHONDRIAS
AND DETERMINATION OF PHYSIOLOGICAL AND BIOCHEMICAL
CHANGES IN ORGANISMS IN ONTOGENESIS //Scientific Bulletin of Namangan
State University. — 2020. — T. 2. — Ne. 3. — C. 175-178.

Mup3aonmumo M. M., Paxumxonouu M. A. I'. BJIIMAHUE INHEPEKMCHOI'O
OKHCJIEHUA JIMIIMAA HA MUTOXOHAPUIO IIEYEHU KPBIC I1PU
[TOCTHATAJIbBHOM OHTOI'EHE3E //INTERNATIONAL JOURNAL OF
DISCOURSE ON INNOVATION, INTEGRATION AND EDUCATION. —2020. - T.
1.— Ne. 5. —C. 78-86.

Niyazmetov B., Akhmedov R., Mirzaolimov M. UNCOU'LED RESPIRATION IN
BIRD MITICHONDRIA: CONNECTION WITH THERMOGENESIS //Bulletin of
Namangan State University: Vol. —2019. — T. 1. — Ne. 2. - C. 18.

Boxomosa H. C., Mupsaomumos M. M. BIMSIHUE KAJIOPUHHO-
OI'PAHUYEHHOM JUETBI HA  TMPOJOJDKUTEJBHOCTH  XXU3HU
JKMBOTHBIX //TA'LIM VA RIVOJLANISH TAHLILI ONLAYN ILMIY JURNALL
—2022. - C. 139-142.

AnBapoB @. P., Mupzaonumos M. M. TEPUATPUS (OIIPEJJEJIEHUE [TOHSITUIA;
S3AIAYN, CTOMAIIME ITEPEJ] DTUM HAYKAM; PA3AEJIbI U JOCTUXXEHUNA)
/ITA'LIM VA RIVOJLANISH TAHLILI ONLAYN ILMIY JURNALLI. — 2022. - C.
326-332.

MupzaonumoB M. M. u np. TEPUATPUA (OITPEAEJIEHUE HOHHTI/IPT; 3AIAUN,
CTOJIIME ITEPEJ]] 5TUM HAYKAM; PA3JIEJIbI 1 JTOCTUXEHUSA) //TA'LIM
VA RIVOJLANISH TAHLILI ONLAYN ILMIY JURNALI. —2022. — C. 143-149.
Tamxubaesa I'. U., Mupzaonmumos M. M. KAJTAMYIUIAPIA CYPYHKAJIU
OMOILMOHAJI CTPECC MOJEJIMHN SPATHUIII BA OPIAHU3MJIATU
BUOKMMEBHUIN  V3rAPUIIUIAPHU AHMKJIAIII /BARQARORLIK VA
YETAKCHI TADQIQOTLAR ONLAYN ILMIY JURNALI. —2022. — C. 166-170.
Mirzavalievich M. M., Adashaliyevich N. Q. Soy Protein, Isoflavones, and
Cardiovascular Health //International Journal of Scientific Trends. — 2023. — T. 2. — Ne.
4.-C. 10-18.

9% |Page



Western European Journal of Medicine and Medical
**** Science

=V Volume 2, Issue 5, May, 2024

https://westerneuropeanstudies.com/index.php/3

ISSN (E): 2942-1918 Open Access| Peer Reviewed

880 This article/work is licensed under CC Attribution-Non-Commercial 4.0

13.

14.

15.

16.

17.

18.

19.

20.

21.

ArtaxanoBa C. JI. CTPECC TABCUPUJA OPIrAHU3M AB30 BA
TU3UMITAPUIAT U ®OU3NOJIOI MK-BUMOKMMEBUIA V3T APUIIJIAP
/IBARQARORLIK VA YETAKCHI TADQIQOTLAR ONLAYN ILMIY JURNALI.
—2022. - T.2.—Ne. 4. — C. 215-2109.

Comues 1. K., Py3uboea C. WM., Mupzaonmumor M. M. EJIMHCTBO U
B3AUMOCBSI3b CTPYKTYPbI COPEBHOBATEJIbHOM JESATEJIBHOCTH U
CTPYKTYPBI ITOAT'OTOBJIEHHOCTHU //PEDAGOGS jurnali. — 2022. — T. 10. —
Ne. 4. — C. 220-228.

Tamxubaea I'. U., Mupzaonmumos M. M. MUTOXOHIPUAHWUHI TAPKUBUN
TY3NJIMIIN BA BAXXAPAZIUT AH BA3UDAJIAPU //PEDAGOGS jurnali. — 2022.
—T.8. —Ne. 1.

Conues 1. K., Py3ub6oesa C. U., Mupzaonmumor M. M. IIOAXO/bI K PAZBUTUIO
JIETCKO-IOHOIIECKOI'O CITOPTA MW IIOCTPOEHUIO MHOI'OJIETHEM
OJAITOTOBKM U IOCTPOEHUIO MHOI'OJETHEW IIOJAIOTOBKU
//IPEDAGOGS jurnali. —2022. — T. 5. — Ne. 1. — C. 162-170.

Mup3zaomnumos M. M. u ap. TEPUATPUS (OIIPEJIEJIEHUE ITOHSTUM; 3AJJAUN,
CTOSIIME ITEPEJ] 5TUM HAYKAM; PA3JIEJIbI 1 JOCTWUXEHNSA) /TA'LIM
VA RIVOJLANISH TAHLILI ONLAYN ILMIY JURNALI. —2022. — C. 143-149.
TamxubaeBa I'. W., Mupzaonmumor M. M. KAJIAMYUUIAPIA CYPYHKAJIN
OMOIIMOHAJI CTPECC MOJEJIMHU SPATHUIID BA OPrAHUSMIATU
BUOKMMEBUIN  V3TAPUIIIJIAPHU AHUKJIAIII /BARQARORLIK VA
YETAKCHI TADQIQOTLAR ONLAYN ILMIY JURNALI. —2022. - C. 166-170.
Artaxanoa C. JI. CTPECC TABCHUPUIA OPTAHU3M AB30 BA
TUSUMITAPUIAT U ®U3NOJIOI MK-BUMOKMMEBUIA V3T APUIIJIAP
/IBARQARORLIK VA YETAKCHI TADQIQOTLAR ONLAYN ILMIY JURNALI.
—2022. - T.2.— Ne. 4. — C. 215-2109.

Mup3saonumos M. M. u ap. KUCJIOPO/I BA A30T ®AOJI ITAKJIJIAPY CUHTE3HN
[IPEDAGOGS jurnali. —2022. — T. 7. — Ne. 1. — C. 394-400.

Paxmaryinaes A. M., Mupzaonumos M. M. POJIb NA-K-HACOCA. AKTUBHBII
TPAHCIIOPT MOHOB KAJIBIIUA 1 BOOAOPOJA B KJIETKE //Journal of new
century innovations. — 2023. — T. 43. — Ne. 1. — C. 8-13.

97 |Page



