(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 1 (370) SIuBapsb 2026

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:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
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.

Background: Chronic inflammation relates type 2 diabetes
mellitus (T2DM) to cardiovascular disease (CVD), which
causes insulin resistance and endothelial dysfunction. Ginger
(Zingiber officinale) as an anti-inflammatory, antioxidant
compound can change the cardiometabolic parameters. This
paper will investigate how ginger supplementation influences
the blood pressure of patients with CVD and T2DM, glucose
levels, and inflammatory markers.

Methods: A prospective interventional before—after study
with a healthy reference control group was conducted involving
80 participants aged 2744 years with mild dyslipidemia,
hyperglycemia and hypertension, placed in a control group
(n=40) or an intervention group (n=40) where ginger infusion
was administered two times a day in 4 months. Lipid profiles
(total cholesterol, LDL-C, HDL-C, VLDL-C, triglycerides),
glucose of the fasting sample, and oral markers of inflammation
(hs-CRP, IL-6, PCT) were defined at second and ninth week,
respectively using Roche Cobas analyzers. They were done
with paired t-tests, and significance at p<0.05.

Results: The intervention group showed significant reductions
in hs-CRP (20.5%,4.69+0.27t03.73+0.14 mg/L, p<0.01) and
IL-6 (25.2%, 7.35 £ 0.33 to 5.50 = 0.20 pg/mL, p < 0.01), PCT
(0.05 + 0.00 vs. 0.07 £ 0.00 ng/ml). Lipid profiles improved,
with LDL-C reduced by 6.7% (172.63 + 2.31 to 161.05 + 2.50
mg/dL, p<0.01), VLDL-C by 17.9% (44.69 + 1.19 to 36.71
+ 1.10 mg/dL, p<0.01), total cholesterol by 18.6% (255.00 +
4.65 to 207.48 + 6.12 mg/dL, p<0.01), and triglycerides by
13.6% (222.25 +4.49 t0 191.90 + 4.49 mg/dL, p<0.01). Fasting
glucose decreased significantly (p<0.01). PCT levels remained
unchanged.

Conclusion: Ginger supplementation is a powerful way to
reduce inflammatory markers, lipid levels, and glycemic control
in individuals with T2DM and CVD, which means that it can be
used as an adjunctive treatment to control cardiometabolic risk
and should be the subject of more large-scale studies.

Key words. Cardiovascular disease, ginger supplementation,
inflammation, procalcitonin, lipid profile, blood pressure.

Introduction.

Types 2 diabetes mellitus (T2DM) and cardiovascular disease
(CVD) are intertwined illnesses, both caused by chronic
low-grade inflammation, which enhances insulin resistance,
endothelial dysfunction, and atherosclerosis and predisposes
people to cardiovascular risks to a significant degree [1]. T2DM
is known to impact more than 463 million people across the
world, and up to 70 % of them develop CVD, which increases
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the risk of cardiovascular events 2-4-fold [2]. High levels of
pro-inflammatory cytokines, such as high-sensitivity C-reactive
protein (hs-CRP), interleukin-6 (IL-6) and procalcitonin (PCT)
are key to this comorbidity [3]. The acute-phase protein Hs-
CRP is a predictor of cardiovascular disease and increased in
T2DM as hepatically produced by IL-6. The aetherogenesis and
insulin resistance are both promoted by IL-6 [4]. PCT, which is a
traditional indicator of bacterial infection, is being increasingly
identified in chronic inflammatory conditions, such as T2DM
and CVD, which may be evidence of subclinical inflammation
[5].

Ginger (Zingiber officinale Roscoe) that is abundant in
bioactive substances such as gingerols and shogaols possess
anti-inflammatory and antioxidant effects [6]. Randomized
controlled trials indicate that ginger supplementation (1-3 g/day
8-12 weeks) can decrease hs-CRP and IL-6 in T2DM patients
probably due to NF-kB inhibition and antioxidant properties
[7]. The proposed pilot study is focused on determining the
impact of ginger supplement use on blood pressure, glucose,
and inflammatory markers (hs-CRP, IL-6, PCT) in patients with
T2DM and CVD to evaluate the potential of this supplement
as an adjunctive therapy in the treatment of cardiometabolic
inflammation and better clinical outcomes.

Materials and Methods.

Subjects and Study design:

This prospective interventional before—after study with a
healthy reference control group was conducted to evaluate
the effects of ginger supplementation on inflammatory, lipid,
glycemic, and blood pressure parameters in 80 participants (aged
27—44 years). The population was split into two groups: Group
A (control, n=40) and Group B (intervention, n=40) having mild
dyslipidemia, hyperglycemia (as the symptom of prediabetes or
early type 2 diabetes) and hypertension with no pharmacological
interventions. The exclusion criteria were severe comorbidities,
pregnancy, or any medication that can confound the results and
the eligibility was verified by clinical assessment. The lipid
profiles (triglycerides, total cholesterol, LDL, HDL, VLDL),
glycemic (fasting glucose), and inflammatory (IL-6, hs-CRP,
PCT) baseline measurements were included. Group B took a
ginger infusion that was made in a large cup of water and this
was taken twice a day (in the morning and in the evening) in a
4-month period of time. Four months later, Group B was the only
group that was re-assessed to determine the effectiveness of the
intervention. The research was carried out in John Specialized
Laboratory, which is a private laboratory in Baghdad, Iraq,
licensed by the Iraqi Ministry of Health, between April and
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November 2025. All the procedures were done according to
ethical standards and informed consent was received and the
Institutional Review Board of Ibn Sina University of Medical
and Pharmaceutical Sciences gave the consent.

Sample Preparation:

10 mL of venous blood under fasting conditions (at least 8§
hours) were taken in each participant through the standard
venipuncture procedures. Serum separator tubes were used
to collect blood samples which were centrifuged at 3000 rpm
and 10 minutes to separate serum. To assure stability of the
biomarkers in the serum, the serum was aliquoted in sterile
labeled cryovials and kept at -80°C until the analysis. This was
followed by another procedure of 4 months to determine the
follow up assessments.

Biomarker Analysis:

Baseline data was conducted on both groups with the
measurement of total cholesterol, triglycerides, low density
lipoprotein (LDL), high density lipoprotein (HDL), very low-
density lipoprotein (VLDL), fasting glucose, high sensitivity
C-reactive protein (hs-CRP), interleukin-6 (IL-6), and
procalcitonin (PCT). The quantification of all biomarkers
was done in Roche Cobas e411 and c311 analyzers (Roche
Diagnostics, Germany) and the assays were standardized and
reliable. Group B was again assessed after 4 months about
changes in these parameters. The blood samples were taken at
fasting conditions.

Statistical Analysis:

The data will have an expression in the form of means +-
standard deviations or medians (interquartile ranges). The
level of statistical significance will be defined as p < 0.05. To
only guarantee the availability of at least 80% power to detect
clinically meaningful changes in primary outcomes, power
calculations will be carried out. Statistical software, which will
be used to conduct the analysis, will be SPSS.

Results.

A comparative analysis of biochemical and clinical parameters
between Control Group A and Group B before treatment
demonstrated statistically significant differences in most
variables, as assessed by independent t-tests. Specifically, Group
B exhibited significantly higher mean levels of hs-CRP (4.70 =
0.22 vs. 2.37 £ 0.10 mg/L, t = —=9.604, p < 0.01), IL-6 (7.58
+0.27 vs. 2.83 £ 0.28 pg/mL, t = —12.351, p < 0.01), VLDL
(44.87 £ 0.71 vs. 19.55 + 0.90 mg/dL, t = —21.994, p < 0.01),
LDL (174.75 £ 1.56 vs. 118.93 + 3.16 mg/dL, t =—15.845, p <
0.01), triglycerides (224.32 £ 3.57 vs. 97.77 £ 4.52 mg/dL, t =
—21.994, p < 0.01), total cholesterol (255.22 = 4.18 vs. 166.97
+4.43 mg/dL, t = —14.489, p < 0.01), fasting glucose (187.63
+ 1236 vs. 91.77 £ 1.76 mg/dL, t = —7.680, p < 0.01), systolic
blood pressure (151.05 + 1.19 vs. 123.33 = 0.88 mmHg, t =
—17.650, p < 0.01), and diastolic blood pressure (92.22 + 0.42
vs. 83.50 £ 0.77 mmHg, t =—10.529, p < 0.01), compared with
Control Group A. Conversely, HDL levels were significantly
lower in Group B (31.25 + 0.90 vs. 45.47 = 0.98 mg/dL, t =
10.733, p < 0.01). In contrast, no statistically significant
difference was observed in procalcitonin (PCT) levels between
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the two groups (0.05 £ 0.00 vs. 0.07 £ 0.00 ng/mL, t = 2.503,
p > 0.05). Overall, prior to intervention, Group B exhibited a
more pronounced inflammatory, dyslipidemic, hyperglycemic,
and hypertensive profile compared with Control Group A, with
the exception of PCT (Table 1).

Ginger Supplementation Intervention:

A comparative analysis of biochemical and clinical parameters
in Group B before and after a 4-month ginger supplementation
protocol, assessed using paired t-tests, demonstrated
statistically significant changes in most variables. Following the
intervention, Group B exhibited significant reductions in mean
levels of hs-CRP (3.75 + 0.10 vs. 4.70 = 0.22 mg/L, t = 3.914,
p <0.01), IL-6 (5.50 + 0.13 vs. 7.58 £ 0.27 pg/mL, t = 8.084,
p < 0.01), VLDL (37.05 + 0.88 vs. 44.87 + 0.71 mg/dL, t =
7.274,p <0.01), LDL (159.72 + 1.51 vs. 174.75 + 1.56 mg/dL,
t=11.478, p <0.01), triglycerides (193.95 £+ 3.22 vs. 224.32 +
3.57mg/dL, t=7.993, p <0.01), total cholesterol (210.03 + 4.28
vs. 255.22 + 4.18 mg/dL, t = 13.198, p < 0.01), fasting glucose
(136.30 £2.77 vs. 187.63 £ 12.36 mg/dL, t =4.162, p < 0.01),
systolic blood pressure (136.93 £1.17 vs. 151.05 £ 1.19 mmHg,
t = 8.480, p < 0.01), and diastolic blood pressure (82.22 = 0.27
vs. 92.22 + 0.42 mmHg, t = 19.950, p < 0.01). In contrast, HDL
levels increased significantly after the intervention (34.13 £ 0.65
vs. 31.25 £ 0.90 mg/dL, t = —3.116, p < 0.01). No statistically
significant change was observed in procalcitonin (PCT) levels
(0.05 £ 0.00 vs. 0.05 = 0.00 ng/mL, t = —0.534, p > 0.05).
Overall, ginger supplementation was associated with significant
improvements in inflammatory markers, lipid profile, glycemic
control, and blood pressure parameters, with the exception of
PCT, indicating a favourable treatment effect (Table 2).

Discussion.

The present research paper explains the therapeutic value of
ginger supplementation as an adjunctive treatment of patients
with type 2 diabetes mellitus (T2DM) and cardiovascular disease
(CVD). The noted mitigation of cardiometabolic risk factors
in terms of inflammatory biomarkers, lipid profiles, glycemic
control and blood pressure demonstrates ginger-wide effects of
reducing cardiometabolic risk factors. The bioactive components
of ginger, gingerol, shogaol, and paradol are very effective in
inflammation reduction, lipid change, glucose regulation, and
free radical combatants [8]. Ginger has an integrative nature that
makes it a promising natural ingredient in preventive cardiology
especially in the treatment of the etiology of T2DM and CVD
[9]. This is because ginger is good in health since it is called
an antioxidant [10]. Ginger bioactive compounds counteract
lipid peroxidation and ROS, and increase antioxidant activities,
such as superoxide dismutase and catalase [11]. Endothelial
dysfunction, atherogenesis, and insulin resistance in T2DM
and CVD are caused by oxidative stress [12]. Ginger could also
improve the benefits of inflammatory and metabolic processes
by reducing the oxidative damage, which worsens chronic
inflammation and dyslipidemia that causes cardiovascular
disease [13]. The treatment had a major decreasing effect on
hs-CRP and IL-6, demonstrating the strong anti-inflammatory
properties of ginger [14]. Those downstream mechanisms
are probably mediated by inhibition of pro-inflammatory



Table 1. Comparison between the Control Group A and the Group B Before Treatment.

hs-CRP (mg/L) 2.37+0.10 4.70 +0.22 -9.604 p <0.01 Significant
IL-6 (pg/mL) 2.83+0.28 7.58 +0.27 -12.351 p <0.01 Significant
PCT (ng/mL) 0.07 = 0.00 0.05 +0.00 2.503 p>0.05 Not Significant
VLDL (mg/dL) 19.55 + 0.90 44.87 +0.71 -21.994 p <0.01 Significant
LDL (mg/dL) 118.93 £3.16 174.75 £ 1.56 -15.845 p <0.01 Significant
HDL (mg/dL) 45.47 +0.98 31.25+0.90 10.733 p <0.01 Significant
Triglyceride (mg/dL) 97.77 £ 4.52 224.32 £ 3.57 -21.994 p <0.01 Significant
gﬁ;“l Cholesterol (mg/ 400 o7 4 443 255.22 £ 4.18 -14.489 p <0.01 Significant
Glucose (mg/dL) 91.77 £ 1.76 187.63 +12.36 -7.680 p <0.01 Significant
Systolic BP (mmHg) 123.33 + 0.88 151.05 +£1.19 -17.650 p <0.01 Significant
Diastolic BP (mmHg) 83.50 + 0.77 92.22 +0.42 -10.529 p <0.01 Significant

Table 2. Comparison between the Group B Before Treatment and the Group B After Treatment.

hs-CRP (mg/L) 4.70 £ 0.22 3.75+0.10 3.914 p <0.01 Significant
IL-6 (pg/mL) 7.58 £ 0.27 5.50 +0.13 8.084 p <0.01 Significant
PCT (ng/mL) 0.05 + 0.00 0.05 + 0.00 -0.534 p > 0.05 Not Significant
VLDL (mg/dL) 44.87 £ 0.71 37.05 + 0.88 7.274 p <0.01 Significant
LDL (mg/dL) 174.75 £ 1.56 159.72 £ 1.51 11.478 p <0.01 Significant
HDL (mg/dL) 31.25+0.90 34.13 £ 0.65 -3.116 p <0.01 Significant
Triglyceride (mg/dL) 224.32 + 3.57 193.95 + 3.22 7.993 p <0.01 Significant
:E;al Cholesterol (mg/ )55 55 4 4.18 210.03 = 4.28 13.198 p<0.01 Significant
Glucose (mg/dL) 187.63 £ 12.36 136.30 +2.77 4.162 p <0.01 Significant
Systolic BP (mmHg) 151.05 +1.19 136.93 +1.17 8.480 p <0.01 Significant
Diastolic BP (mmHg) 92.22 +0.42 82.22 +0.27 19.950 p <0.01 Significant

transcription factors such as nuclear factor-kappa B (NF-kB),
cyclooxygenase-2 (COX-2) and lipoxygenase that play a key
role in the regulation of cytokine production and inflammatory
cascades [15]. These anti-inflammatory mechanisms are
necessary because chronic low-grade inflammation is a key
cause of atherosclerosis and CVD development in T2DM [16].
On the contrary, the lack of profound shifts in the procalcitonin
(PCT) concentrations is consistent with its low sensitivity in the
role of a non-infectious inflammatory steady state, since PCT
is mainly raised during acute infection of bacteria and is not
as applicable to the low-grade inflammatory state that ginger is
aimed [17].

There were also positive changes in lipid profiles that were
induced by ginger supplementation, including a decrease in
low-density lipoprotein cholesterol (LDL-C), very low-density
lipoprotein cholesterol (VLDL-C), total cholesterol levels, and
triglycerides, as well as an increase in high-density lipoprotein
cholesterol (HDL-C) [18]. These modifications indicate that the
changes are towards a less atherogenic lipid profile, probably
due to the capacity of ginger to increase the expression of LDL
receptors, inhibit the hepatic production of cholesterol via the
regulation of 3-hydroxy-3-methylglutaryl-CoA (HMG-CoA)
reductase, and stimulate the lipoprotein lipase activity [19].
The lipid-lowering effects of ginger are also due to the effect
of the reduction of intestinal cholesterol absorption by ginger
[20]. The reduction in the levels of triglycerides and VLDL-C
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is especially high to be observed, as hypertriglyceridemia is an
independent risk factor of CVD [21]. The small rise in HDL-C
facilitates the reverse cholesterol transport, which is an essential
process of decreasing the atherosclerotic plaque formation [22].
Ginger supplementation had a significant positive effect on the
level of fasting glucose, which is a sign of an improved level
of glucose homeostasis. Such effects can probably be explained
by the fact that ginger increases insulin sensitivity, facilitates
glucose uptake through glucose transporter type 4 (GLUT4)
and prevents gluconeogenesis by suppressing the activity of
enzymes of glucose-6-phosphatase [23]. The most important
factor in T2DM patients with a high cardiovascular risk is
improved glycemic control since hyperglycemia stimulates
endothelial dysfunction and increases atherosclerosis, which
worsens the progression of CVD [24]. The other aspect of
the therapeutic profile of ginger is blood pressure regulation.
Vasodilatory effects and angiotensin-converting enzyme (ACE)
inhibition and endothelial functions also have high chances of
mediating the ability of the intervention to lower systolic and
diastolic blood pressure [25]. These effects are in addition to the
reported positive changes in lipid and glycemic indices, and they
both lead to less strain on the cardiovascular system in patients
with T2DM and CVD [26]. Nonetheless, the inconsistency in
the blood pressure results of individuals implies that different
treatment strategies should be applied to each individual to
maximize effectiveness. The contributory effect of antioxidant,



anti-inflammatory,  lipid-modulating,  glucose-regulating,
and blood pressure-lowering effects of ginger serves as a
highlight of its possibility as a holistic alternative in prevention
cardiology. This study has limitations. Failure to separate the
effects of ginger with the confounding factors makes it difficult
to accrue credit to ginger only. The brief intervention period
does not provide any insights into the long-term efficacy and
safety, and only larger, multicenter randomized trials with long-
term follow-up periods can provide any insights into long-term
effects and clinical outcomes, including cardiovascular events
rates.

Conclusion.

In conclusion, this study provides robust evidence supporting
ginger supplementation as an effective adjunctive therapy
for managing cardiometabolic risk factors in patients with
T2DM and CVD. Its integrative effects on inflammation, lipid
metabolism, glucose homeostasis, blood pressure, and oxidative
stress position ginger as a promising natural compound for
enhancing cardiovascular health. These findings advocate for
further research to validate ginger's clinical utility and optimize
its integration into preventive cardiology strategies.
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