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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.
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 27–44 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 ± 0.27 to 3.73 ± 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 to 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 

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 
± 12.36 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 

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 ± 
3.57 mg/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 
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Table 1. Comparison between the Control Group A and the Group B Before Treatment.

Parameter Control Group 
Mean ± SE

Before Treatment 
Mean ± SE t-statistic p-value Significance

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
Total Cholesterol (mg/
dL) 166.97 ± 4.43 255.22 ± 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.

Parameter Before Treatment 
Mean ± SE

After Treatment 
Mean ± SE t-statistic p-value Significance

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
Total Cholesterol (mg/
dL) 255.22 ± 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 

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, 
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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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