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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 article represents the molecular effect of resveratrol on 

the course and progression of autoimmune processes. It has 
been shown that resveratrol in a low dose inhibits the formation 
and activity of some B-lymphocytes subpopulations. On the 
one hand, this leads to the use of resveratrol in the treatment of 
autoimmune diseases. On the other hand, it activates antitumor 
immunity. However, there are several problems that prevent the 
widespread use of resveratrol nowadays. In particular, its poor 
water solubility, bioavailability, and dosage. In order to place 
resveratrol as a cutting-edge molecule in medicine, additional 
multicenter and placebo-controlled trials have to be carried out.

Key words. Resveratrol, immunity, B-lymphocytes, 
autoimmune diseases, tumors, antitumor effect, decreased 
production of autoantibodies.
Resveratrol.
Effects and field of use:

There are many experimental studies highlighting the 
regulatory mechanisms and immunomodulating role of 
resveratrol both in vivo and in vitro. These data show the 
promising role of resveratrol in the prevention and treatment 
of a wide range of chronic diseases, including cardiovascular, 
inflammatory, metabolic, neurological, and dermatological 
diseases, as well as various infectious diseases. Over the last few 
years emerged more evidence that it has strong chemosensitizing 
effects in various forms of cancer. These studies present that 
resveratrol modulates many cellular and molecular mediators of 
the inflammatory response. However, several studies report that 
resveratrol can also act as an antagonist of biologically active 
substances involved in the inflammatory and immune response.
Structural interactions of resveratrol and B-lymphocytes.

B cells are characterized by their ability to produce antibodies. 
In addition, they secrete cytokines. B cells have separate 
subpopulations that perform both regulatory and pathogenic 
functions. Regulatory B cells (Breg) are a rare subpopulation 
of B cells (less than 10% of the total number of B cells in 
circulation) with regulatory/suppressor functions and play 
important role in the mechanisms of peripheral tolerance. 
Their regulatory activity is usually mediated through the 
production of IL-10. Less than 20% of these cells from 
various subpopulations after stimulation remain producers of 
IL-10. Inflammation strongly promotes the development and 
differentiation of Breg. Breg activation requires a combination 
of different molecules, including TLR, CD40, B-cell receptor, 
CD80, CD86, and cytokines. Based on activation pathways, 

three different types of Breg cells have been characterized: 
innate Breg cells requiring signaling through innate receptors 
such as TLR; immature Breg cells requiring CD40 stimulation; 
antigen-specific Breg cells requiring both B-cell receptor and 
CD40 signaling. Bregs prevent inflammation by inhibiting 
Th1 cells activation, maintenance of Treg cells populations, 
and Th17 proliferation and differentiation. Although IL-10 is 
a key molecule in the inhibition of Breg inflammation, recent 
studies have shown that certain Breg subgroups perform their 
inhibitory function through additional factors. There are data 
showing that cancer metastasis requires the involvement of 
regulatory immune cells such as FoxP3+, CD4+, Tregs, and 
TGFβ-expressing tBregs. Tregs and tBregs must be monitored 
to effectively prevent lung metastases. A series of experiments 
showed that low and noncytotoxic doses of resveratrol prevent 
the progression of B16 melanoma and 4T1.2 breast cancer cells, 
eliminating lung metastases by inactivating tBreg. This results 
in blocking the ability of tBregs to convert FoxP3+ Tregs – a 
process that requires TGFβ expression. Moreover, low, and 
non-cytotoxic doses of resveratrol suppress the formation and 
function of tBreg by inactivating Stat3. This inactivation of 
Stat3 into tBregs probably causes the inhibition of expression of 
TGFβ, a downstream target of Stat3 [1-16].

This study showed that low doses of resveratrol could be used 
to induce an antitumor effector and to combat tBreg-mediated 
tumor escape. It has been found that resveratrol treatment can 
alleviate lupus nephritis in MRL/lpr mice by activating FcγRIIB, 
what results in a selective reduction of B cells in spleen and bone 
marrow. Moreover, plasma cells expressing the highest levels 
of FcγRIIB were significantly reduced in both spleen and bone 
marrow in response to resveratrol administration. The depletion 
of autoreactive plasma cells caused a decrease in the production 
of autoantibodies, what led to a decrease in the deposition 
of immune complexes in kidneys. This result has clinical 
significance because neither antiproliferative agents such as 
cyclophosphamide nor anti-CD20 monoclonal antibodies such 
as Rituximab can effectively remove plasma cells from the bone 
marrow of patients with systemic lupus erythematosus (SLE). 
Moreover, it was shown that resveratrol induced Sirt1 inhibits B 
cells proliferation and autoantibody production, improving the 
course of SLE in a mouse model with constitutive and persistent 
Th1 cells activation [15,16].

Lupus nephritis is characterized by glomerular and 
tubulointerstitial inflammation and proliferation of mesangial 
cells, followed by progressive glomerulosclerosis and interstitial 
fibrosis between the tubules. Resveratrol significantly reduces 
glomerular and tubulointerstitial fibrosis and restores glomerular 
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morphology. In addition, it notably reduces the deposition of 
immune complexes in the glomeruli. The inhibitory effect of 
increased FcγRIIB expression on B cells in vivo may allow 
FcγRIIB to perform a self-regulatory feedback function 
to control plasma cells number through immunocomplex-
dependent apoptosis. This effect is clinically important because 
reduced expression of surface FcγRIIB on memory B cells 
is often observed among patients with SLE, what leads to a 
limited ability to inhibit B cell activation and induce apoptosis. 
Therefore, the pharmacological regulation of FcγRIIB 
expression by resveratrol can lead to a significant decrease in the 
production of autoantibodies. These data indicate that depletion 
of autoreactive cells in the bone marrow after resveratrol 
treatment is mainly mediated by an FcγRIIB-dependent 
apoptotic pathway rather than inhibition of R-dependent B 
cell receptor (BC) activation [12,14,16]. Other studies have 
supported the idea that the elimination of autoimmune cells in 
bone marrow has a major importance in the treatment of patients 
with SLE. Clinically, upregulation of FcγRIIB in B cells may 
be beneficial in improving the outcome of SLE patients who 
manifest suppression of surface FcγRIIB on their memory B 
cells [7,8,10]. In addition, it was demonstrated that NF-κB is a 
critical regulator of resveratrol in the upregulation of FcγRIIB 
expression. Because neither T cells nor NK cells express 
FcγRIIB, the selective modulation on humoral immunity via 
FcγRIIB highlights a unique approach to SLE treatment with no 
influence on other immune functions, thereby circumventing the 
side effects of systemic immunosuppression induced by current 
therapeutics.
Conclusion.

To sum up, resveratrol has established itself as an effective 
substance for prevention and treatment of a wide range of 
diseases, including autoimmune diseases. However, despite the 
fact that preclinical studies of resveratrol have shown impressive 
results, many questions about the use of this drug in the clinical 
practice still remain because of the lack of large randomized, 
placebo-controlled clinical trials. At the same time, there are 
many difficulties in the clinical use of resveratrol, such as its 
poor water solubility, bioavailability, and dosage. Therefore, 
various strategies are being implemented, which include the 
development of resveratrol analogues and formulations such as 
adjuvants, nanoparticles, liposomes, micelles, and phospholipid 
complexes, to improve its bioavailability. Moreover, several 
other approaches have been used to increase its bioavailability, 
which include altering the route of administering resveratrol 
and blocking the metabolic pathways by co-treatment with 
other agents. Since resveratrol, being a naturally occurring 
polyphenol, has several intracellular targets, more data are 
needed to determine the consequences of interactions or 
synergistic effects between other polyphenols and vitamins, 
amino acids and other micronutrients or commonly used 
drugs. According to the authors, more detailed preclinical and 

clinical trials are needed to evaluate the efficiency of these new 
formulations. Therefore, further studies in humans are required 
to improve its bioavailability and elucidate the mechanisms of 
action of resveratrol under different physiological conditions in 
order to make this substance a cutting-edge therapeutic strategy.
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