 GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 1 (334) SIuBaps 2023

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Smoking has increasingly reported as deleterious behavior
associated with serious problems, ranging from mood changes to
cancer. The basic and common landmark associated with these
disorders is derangement of mitochondrial quasi-equilibrium.
This study aimed to identify the role of smoking in modulation
of lipid profile in the view of mitochondrial dysfunctionality.
To do so, smokers were recruited, serum lipid profile, serum
pyruvate, and serum lactate were determined to confirm the
link between serum lipid profile and smoking induced lactate
to pyruvate ratio. The recruited subjects were sub-classified
into three groups; G1 includes smokers for up to 5 years, G2
includes smokers for 5-10 years, and G3 includes smokers for
more than 10 years alongside the control non-smokers group.
The results confirmed that lactate to pyruvate has significantly
(p<0.05) increased in smoker groups (G1, G2, G3) compared to
control group and smoking has significantly increased LDL and
TG with no effects on cholesterol or HDL levels in G1 group
alongside minimal or no changes associated with G2 or G3
compared to control group. In conclusion, smoking impacted
lipid profile in smokers during initial stages of smoking,
however, the effect started to be tolerated with continuous
smoking after 5 years with obscure mechanism. Nonetheless,
pyruvate/lactate modulation due to restoration of mitochondrial
quasi-equilibrium might be the cause. Cigarette cessation
campaign should be advocated to ensure smoking-free society.

Key words. Mitochondria, smoking, lipid, cigarette, pyruvate,
lactate.

Introduction.

Smoking greatly increases the risk of pathological conditions
such ischemic heart disease, and it does so inadvertently
through altering lipid panel. Smoking, eat unhealthy foods,
and engage in less physical activity every day 1 are coexisted
inducible factors for lipid derangement [1]. The effect of
cigarette smoking on lipid profile has been connected to a range
of processes. The involvement of cigarette smoking in raising
serum catecholamine levels is the best-proposed mechanism.
Elevated catecholamine concentrations cause a rise in free fatty
acids in the circulation, which leads to higher serum VLDL
and LDL levels and lower serum HDL levels. The effect of
cigarette smoking on the function of enzymes involved in HDL
production, nevertheless, ought not be overlooked [2]. Smoking
has been shown to raise blood cholesterol levels throughout
most current research. Furthermore, people who smoke have
a lower ratio of high-density lipoprotein (HDL) to low-density
lipoprotein (LDL) cholesterol than nonsmokers [3].

Smoking has a well-known influence on heart disease, but
its impact on platelet reactivity, endothelial dysfunction,
atherosclerosis, inflammatory processes, and peroxidation is
still up for debate. Furthermore, the impact of smoking on lipid
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panel, whether directly or indirectly, is less well understood, and
a consensus based on current information has yet to be reached
[2]. The link between active or passive cigarette smoking and
lipid profiles such as total cholesterol, high density lipoprotein
(HDL), and low-density lipoprotein (LDL) has been studied
extensively in recent years [4].

Cigarette smoking lead to tissue hypoxia [5,6] resulting in
cellular disruption of mitochondria in an attempt to override
reduced energy [7,8], therefore, the lactate and pyruvate levels
could increase with the time due to cellular adaptation of tissue
hypoxia [9]. In the present study we aimed to identify the
mitochondrial malfunction in the light of smoking with their
derangement of lipid parameters.

Patients and Methods.

The details of patients recruited and included in the study were
mentioned in table 1.

These smokers recruited over a period of a month and venous
blood samples withdrawn from them, serum separated, collected,
freezed at -20°C for future analysis. Cayman’s method were
used for pyruvate/lactate measurement which is in principle a
fluorescent technique while enzymatic colorimetric technique
used for measurement of TC, TG, and HDL (kits supplied
by Elabscience). LDL and vLDL calculated by Friedewald’s
equation [10].

The statistical analysis was conducted using GraphPad
(version 9.3.1). One-way ANOVA with a series of t-test
conduct to identify the significant (p<0.05) difference group.
Data expressed as mean+SD.

Results.

The correlation test conducted between the lipid parameters
and lactate, or pyruvate confirmed that there was no or negative
correlation between most studied parameters. Regarding lactate,
in the control group, a strong positive correlation exists between
lactate and TC or LDL and a positive correlation exists between
lactate and HDL. In the G1 group, a positive correlation was
noticed between lactate and TC, TG, or VLDL. Regarding
pyruvate, in the control group, a strong positive correlation exists
between pyruvate and TC or HDL and a positive correlation
exists between pyruvate and LDL (Table 2).

Analysis of results of measured parameters (in mg/ml)
has revealed a significantly (p<0.05) higher level of serum
TC in Gl group [151+5.3] compared to control, G2, G3
[119+6.5, 125+5.3, 137+5.6, respectively]. A non-significant
(p>0.05) differences found when G1 or G2 or G3 compared
to control group regarding serum concentration of TG, vLDL,
LDL. A significantly (p<0.05) higher level of serum LDL
demonstrated in G1 group [83+3.7] and G3 group [71+3.4]
compared to control [54+4]. A significantly (p<0.05) higher
level of serum LDL demonstrated in G1 group [83+3.7] and
compared to G2 group[65+4.4] or G3 group [71+3.4]. Lactate
to pyruvate ratio used as an indicator of mitochondrial function
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revealed significantly higher ratio in G1, G2, and G3 groups
[20£0.5,21%0.3, and 23+0.7,respectively] compared to control
group [17.5+0.2], see figure 1.

Discussion.

Although plasma lipid plays a crucial role in the human body,
contributing to a variety of metabolic activities and serving as
a building element, destabilizing lipid components pose risks
[11]. This study also found that continuing to smoke is strongly
linked to dyslipidemia. A number of factors can contribute
to cigarettes dyslipidemia. In line with prior studies, our data
demonstrated that smokers had significantly greater TC levels
than non-smokers [12-14]. Smokers had higher TG, LDL, and
VLDL levels than non-smokers, and our findings are consistent
with those of other studies [13-15,16] which have shown
modulation of lipid profile in smokers.

Similarly, smoking had decreased HDL levels than
anthropometrically matched non-smokers, which is consistent
with past findings[13-15,16,17]. Furthermore, smokers have a
considerably higher TC:HDL ratio than nonsmokers, in spite of
the increasing TG and reducing HDL, a large Japanese cohort
showed no difference in smokers' TC and LDL-C. It could be due
to a number of competing parameters such as lipid metabolism,
dietary lipid consumption, culture, or even other variables like
activity [18,19].

The findings of this study revealed that smokers' HDL-C
levels were substantially lower than non-smokers', which is
similar to the findings. CVDs are linked to a decrease in HDL-C
and an increase in LDL-C and VLDL-C [20,21]. An imbalance
between good and bad cholesterol is one of the causes of
thrombus formation and arteriosclerosis. Smoking' serum
lipid levels may rise for a variety of causes. High quantities of
nicotine are absorbed into the bloodstream through the lungs
throughout cigarettes.

Cigarettes triggers the release of catecholamine’s from the
body, which is caused by the activation of adenylyl cyclase in
adipose tissue, an increase in lipolysis, and the release of free
fatty acids into the bloodstream, as well as the release of free
fatty acids into the bloodstream. Elevated levels of free fatty
acids in the liver increase the generation of TG and VLDL-C,
resulting in increased TG and VLDL-C levels in the blood [16].
A reduction in HDL-C levels is caused by increased LDL-C
and VLDL-C levels in the blood [22]. Researchers have
discovered another mechanism that leads to smokers' reduced
HDL-C levels, in addition to nicotine-mediated catecholamine
release. Homocysteine levels in smokers are greater than in
nonsmokers. Increased homocysteine is known to lower HDL-C
levels in smoking and has an adverse influence on HDL-C
levels [23]. Lipid alteration might be a consecutive of hypoxia-
provoked intracellular events via modulating mitochondrial
DNA content, resulting in signaling of HIF-1a pathway. Where
HIF-1a contributes as a component of metabolic tolerance,
promotes lactate accumulation at the latter phase of hypoxia
[24]. Hypoxia affect cells behaviors in term of changing cell
secretome, exosome, and even the cell architecture [25-27].

Conclusion.
Mitochondrial dysfunction has been associated with chronic
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smoking alongside lipid metabolic derangement.
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