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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The metabolic syndrome as a consequence of the obesity 

pandemic resulted in a 
substantial increase in the prevalence of metabolic-associated 

fatty live disease (MAFLD) and type 2 diabetes mellitus 
(T2DM). Because of the similarity in pathobiology shared 
between T2DM and MAFLD, both disorders coexist in many 
patients and may potentiate the disease-related outcomes with 
rapid progression and increased complications of the individual 
diseases. In fact, awareness about this coexistence and the risk 
of complications are often overlooked by both hepatologists and 
diabetologists. Management of these individual disorders in a 
patient should be addressed wholistically using an appropriate 
multidisciplinary team approach involving both the specialists 
and, 

when necessary, liaising with dieticians and surgeons. This 
comprehensive review is to compile the current evidence from 
a diabetologist's perspective on MAFLD and T2DM and to 
suggest optimal management strategies.

Key words. Hepatoprotectors, wistar rats, fatty liver disease.
Introduction.

Metabolic associated fatty liver disease (MAFLD) is one 
of the most common chronic liver diseases in the world. In 
order to reduce the degree of liver damage and regress the 
immunoinflammatory process, hepatoprotectors are used as part 
of the therapy of MAFLD [1-5]. 

This group of drugs is very heterogeneous and includes 
substances of different chemical groups, the effect of which is 
aimed at maintaining the endogenous detoxification system, 
suppressing lipid peroxidation (LPO) and enhancing the activity 
of antioxidant systems. To date, the market has a wide and 
diverse selection of drugs that differ in their pharmacological 
effect [1]. At the same time, studies of comparative effectiveness 
of different groups of drugs are insufficient. In this regard, it is 
relevant and necessary to evaluate the effect of each of them and 
determine the most effective ones.
Purpose of the study.

To conduct a comparative analysis of the effectiveness of the 
preparations: ademethionine (Hepral®), honey (Metrop® HP) 
and thioctic acid (Thioktacid®) - in conditions of experimentally 
induced MAFLD.
Materials and Methods.

The study was conducted on Wistar rats (n=32), white color, 
bred in vivarium conditions, with an initial body weight of 
150±20 g for 8 weeks [2].

The animals were divided into 4 groups (n=8 in each group). 
The diet was a high-calorie diet, and the daylight hours were 
12/12. During the first 21 days all rats received a high-calorie 

diet, in the following 21 days the first experimental group 
additionally received Heptral® (214 mg/kg), the second - 
Metrop® GP (12 mg/kg), the third - Thioktacid® (42 mg/kg), the 
fourth – did not receive medication.

Twenty-one days after the start and at the end of the 
experiment, blood was drawn from the tail veins for further 
biochemical analysis for ALT, AST, alkaline phosphate, 
GGTP, triglycerides, and HDL. The material was examined 
on a Sapphire 400 biochemical analyzer using reagents of 
the Randox system (RANDOX Laboratories Ltd., United 
Kingdom). Statistical processing of the data was performed 
using Student's t-criterion (p<0.05) [3].
Results and Discussion.

Biochemical analysis of blood of rats from the control and 
three experimental groups revealed the following changes.

1. In the control group (with steatohepatosis): ALT, 
383.14±34.73; AST, 744.98±39.54; alkaline phosphate, 
424.22±19.6; GGTP, 8.73±0.75, TAG, 1.53±0.185; insulin 
resistance index HOMA (Homeostatic Model Assessment of 
insulin sensitivity) - 1.54.

2. In the group of rats receiving Heptral®: ALT - 114,93±19,5; 
AST - 158,2±9,2; ALT - 362,12±19,87; GGTP - 7,04±0,58, 
TG - 0,63±0,133; insulin resistance index HOMA (Homeostatic 
Model Assessment of insulin sensitivity) - 0,59. There was a 
decrease in ALT by 73%, AST by 79%, ALP by 15%, GGTP 
by 19%, TG by 59% (p < 0.05 compared to the control group).

3. In the group of rats receiving Metrop® GP: ALT - 
175.96±20.88; AST - 212.02±28.72; ALT - 366.43±19.92; 
GGTP - 7.57±0.68, TG - 1.39±0.115; insulin resistance index 
HOMA (Homeostatic Model Assessment of insulin sensitivity) 
- 0.96. There was a decrease in ALT by 54%, AST by 72%, 
alkaline phosphate by 14%, GGTP by 13%, TG by 9% (p<0.05 
compared to the control group).

4. In the group of rats receiving Thioktacid®: ALT - 
113.26±10.13; AST - 182.66±14.18; ALT - 372.32±15.8; 
GGTP - 7.12±0.42, TG - 0.96±0.232, insulin resistance index 
HOMA (Homeostatic Model Assessment of insulin sensitivity) 
- 0.78. There was a decrease in ALT by 70%, AST by 75%, 
alkaline phosphate by 12%, GGTP by 18%, TG by 37% (p<0.05 
compared to the control group). Weight gain in the control group 
(with steatohepatosis) by an average of 150 g was revealed as 
a result of weighing the rats at the 6th week of the study; in 
the group of rats receiving Heptral® - weight reduction by 55 
g, Thioktacid® - by 30 g, Metrop® GP - weight did not change.
Conclusion.

Comparative analysis of the data presented in Table 1 
(Biochemical analysis of blood of rats), in wistar rats with 
MAJBP the indices of liver enzymes remain at high levels 
after administration of Metrop® GP (ALT - 175,96±20,88; 
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AST - 212,02±28,72; ALP - 366,43±19,92; GGTP - 7,57±0,68, 
TG - 1,39±0,115; insulin resistance index HOMA - 0.96), 
which indicates low ineffectiveness of the drug, and when 
taking Heptral® (ALT - 114,93±19,5; AST - 158,2±9,2; ALT 
- 362,12±19,87; GGTP - 7,04±0,58, TG - 0,63±0,133; insulin 
resistance index HOMA - 0,59) the indices decreased when 
taken in comparison with the control group.

The studied hepatoprotectors showed efficacy against 
experimentally induced MAJBP in adult Wistar rats to different 
degrees. The greatest effectiveness in therapy was shown by 
Heptral® - reduction of ALT by 73%, AST by 79%, ALP by 
15%, GGTP by 19%, TG by 59% (p<0.05 in comparison with 
the control group), the lowest - by Metrop® GP - ALT by 54%, 
AST by 72%, ALP by 14%, GGTP by 13%, TG by 9% (p<0.05 
in comparison with the control group).
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Control Heptral® Metrop® GP Thioktacid® 
ALT 383,14±34,73 114,93±19,5 175,96±20,88 113,26±10,13 
AST 744,98±39,54 158,2±9,2 212,02±28,72 182,66±14,18 
ALT 424,22±19,6 362,12±19,87 366,43±19,92 372,32±15,8 
GGTP 8,73±0,75 7,04±0,58 7,57±0,68 7,12±0,42 
triglycerides 1,53±0,185 0,63±0,133 1,39±0,115 0,96±0,232 
HOMA insulin resistance index 1,54 0,59 0,96 0,78

Table 1. Biochemical analysis of blood of rats.
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