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					ABSTRACT  

					ARTICLE INFO  

					Dyslipidemia, a traditional risk factor for stroke, is typically managed using statins. However,  

					long-term statin use reveals some side effects, challenging us to use nutraceutical agents. There is  

					no evidence regarding the impact of combined garlic, red yeast rice, and red ginger on hormonal  

					status and lipid profiles in post-ischemic stroke patients with dyslipidemia. The present study  

					investigates the effect of this combination on the hormonal status and lipid profiles in post-  

					ischemic stroke patients with dyslipidemia using a double-blind clinical trial with a pre-and post-  

					test control group approach. Forty subjects were obtained consecutively and randomly assigned  

					into two groups. The control group received standard therapy with statin 20 mg once a day and a  

					placebo three times a day, while the intervention group received standard therapy plus a  

					combination of 225 mg garlic, 125 mg red yeast rice, and 250 mg red ginger three times a day for  

					30 days. The results demonstrated no significant differences in ghrelin, adiponectin, and resistin  

					levels between the groups before and after treatment. However, the intervention group  

					demonstrated a significant reduction in total cholesterol and LDL cholesterol levels compared to  

					the control group, though no significant differences were observed in triglyceride and HDL  

					cholesterol levels. These findings suggest that the combination of garlic, red yeast rice, and red  

					ginger may be effective in reducing total cholesterol and LDL cholesterol levels in post-ischemic  

					stroke patients with dyslipidemia.  
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					Introduction  

					Additionally, some patients may not respond adequately to statins alone  

					and may require combination therapy with other lipid-lowering agents.5  

					Stroke is one of the leading neurological disorders associated  

					with high mortality and morbidity, leading to a decreased quality of life  

					due to insufficient blood supply in the brain.1 Several risk factors  

					contribute to the occurrence of stroke, including dyslipidemia.2  

					Dyslipidemia refers to an abnormality in blood lipid levels.3 It  

					contributes to the accumulation of fatty deposits in the arteries, termed  

					atherosclerosis, resulting in the narrowing or blockage of blood vessels  

					supplying the brain. This increases the risk of ischemic strokes, arising  

					from arterial obstructions, and hemorrhagic strokes, caused by vessel  

					rupture.3 The management of dyslipidemia commonly involves lipid-  

					lowering agents, including statins, a class of medications that can lower  

					low-density lipoprotein (LDL) cholesterol in the blood. Statins work by  

					inhibiting the enzyme 3-hydroxy-3-metil-glutaril-CoA (HMG-CoA)  

					reductase, which plays a central role in cholesterol production in the  

					liver.3 Research has revealed that statins lower the risk of stroke and  

					major cardiovascular events.4 However, long-term use of statin may  

					lead to side effects, including myalgia, liver enzyme elevation, and, in  

					rare cases, rhabdomyolysis.3  

					In addition to statins, several non-statin therapies are available for  

					managing dyslipidemia, especially in patients who do not achieve target  

					lipid levels or who experience side effects from statins. Ezetimibe a  

					cholesterol absorption inhibitor, is commonly combined with statins to  

					enhance their lipid-lowering effect.6 Proprotein convertase  

					subtilisin/kexin type 9 (PCSK9) inhibitors, including alirocumab and  

					evolocumab, are monoclonal antibody-based injectable agents that  

					significantly lower LDL cholesterol by increasing the liver's ability to  

					remove it from the blood.7  

					Nowadays there is substantial evidence demonstrating that some  

					nutraceutical agents, such as red yeast rice, plant sterols, stanols, soluble  

					fiber, and berberine can be used for treating dyslipidemia. Nutraceutical  

					agents are natural products, often derived from food sources, that have  

					potential health benefits, including lipid-lowering effects. In the  

					management of dyslipidemia, several nutraceuticals have shown  

					promise either as adjuncts to conventional therapy or as alternatives for  

					patients who cannot tolerate statins.8  

					Garlic has been examined for its ability to lower lipid levels. Previous  

					studies have demonstrated that garlic has a protective effect against  

					cardiovascular events, has antimicrobial, antioxidant, and anticancer  

					properties, as well as cholesterol-lowering effects.9, 10 Meta-analyses  

					demonstrated that garlic supplementation for at least two months  

					significantly reduces total cholesterol and LDL cholesterol. 10, 11, 12  

					Red yeast rice, the result of rice fermentation by Monascus purpureus,  

					contributes to reduced cholesterol levels.13 A meta-analysis provides  

					evidence that red yeast rice is effective in reducing total cholesterol,  

					LDL cholesterol, and triglycerides, with effects comparable to low-dose  

					statin therapy.14  
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					concentrations of spicy, bioactive compounds (like gingerols and  

					Result and Discussion  

					shogaols) compared to regular yellow ginger. There is evidence that red  

					ginger has antiplatelet, antioxidant, and anticancer effects as well as  

					lipid profile reduction.15 A study among diabetic patients showed that  

					supplementation with red ginger powder (3 grams/day) for 8 weeks  

					reduced LDL cholesterol and triglycerides, alongside an increase in  

					high-density lipoprotein (HDL) cholesterol.16  

					Although evidence suggests that these three nutraceutical agents have  

					hypolipidemic effects in a single action, no study has examined the  

					combination effect of these agents on hormonal status and lipid profiles.  

					This study provides evidence of the hypolipidemic and hormonal  

					effects of this combination and aims to improve understanding of its  

					role in managing dyslipidemia among post-stroke patients and to  

					demonstrate its potential as a therapeutic option for dyslipidemia.  

					Demographic Characteristics of Subjects  

					The results of data analysis for demographic, clinical parameters, and  

					24-hour recall diet during the intervention are presented in Table 1.  

					Table 1 shows that in both groups, male subjects outnumbered females,  

					with similar ages. Most subjects had experienced more than one stroke,  

					however, this study did not assess the etiology of these recurrent  

					strokes. Additionally, Table  

					1

					demonstrates that regarding  

					comorbidities, most subjects had a history of hypertension, while only  

					a few had a history of diabetes mellitus or cardiac disease. Furthermore,  

					the intervention and control groups had similar demographic, clinical,  

					and dietary pattern characteristics.  

					Hormonal Status Before and After Intervention  

					Materials and Methods  

					To test the hypothesis regarding whether this combination affects lipid  

					metabolism-related hormonal status, we evaluated this effect, and the  

					results are presented in Table 2. Table 2 shows no significant difference  

					in ghrelin, adiponectin, and resistin levels between the control and  

					intervention groups. Furthermore, there were no significant changes in  

					lipid-related hormone levels before and after treatment with a  

					combination of standard dyslipidemia therapy plus 225 mg garlic, 125  

					mg red yeast rice, and 250 mg red ginger for 30 days. Unfortunately,  

					this study did not assess the toxicity profile of these herbs.  

					A pre-and post-test controlled double-blind clinical trial was conducted  

					among forty post-stroke patients with dyslipidemia at Dr. Kariadi  

					Hospital, Semarang, Indonesia. Subjects were obtained consecutively,  

					with the inclusion criteria as follows: 1) diagnosed with post-ischemic  

					stroke, 2) aged between 18-60 years, and 3) agreed to participate in the  

					study. The exclusion criteria were: 1) history of vitamin  

					supplementation, 2) history of parathyroid hormone disorders, and 3)  

					history of lipid- or cholesterol-lowering drug consumption.  

					D

					It is established that statins influence lipid-related hormonal status,  

					especially ghrelin levels, but not in others such as adiponectin or  

					resistin. Yorulmaz et al6., using an animal model, demonstrated that  

					simvastatin significantly increases ghrelin levels compared to the  

					control group.5 In contrast, our results indicate that statin  

					supplementation or treatment does not significantly increase ghrelin  

					levels or other hormone levels in either group. While there is no prior  

					evidence on the effect of combining garlic, red yeast rice, and red ginger  

					on lipid-related hormonal status, our results suggest that this  

					combination does not alter lipid-related hormonal status before and after  

					treatment in either the control or intervention group. Furthermore, we  

					assessed the effect of this combination by analyzing changes in  

					hormone levels before and after treatment (data is not shown) and  

					observed similar results, that the combination did not affect lipid-related  

					hormonal status. Mehdi et al. reported that ginger supplementation  

					significantly increased ghrelin levels in mice compared to controls.15  

					Similarly, Mansour et al. using serial observation in mice, demonstrate  

					that ginger increases ghrelin levels, peaking 45 minutes after  

					Subjects were randomly assigned to one of two groups. The control  

					group received standard dyslipidemia therapy (statin 20 mg once a day)  

					and a placebo three times a day. The intervention group received  

					standard dyslipidemia therapy once a day along with a combination of  

					225 mg garlic, 125 mg red yeast rice, and 250 mg red ginger (Vipachol,  

					manufactured by Royal Medicalink Pharmalab Indonesia, with  

					Indonesian Food and Drug Authority registration code POM-TR-  

					172304611) three times a day before meals for 30 days.  

					Before the intervention, demographic characteristics and clinical  

					parameters, including age, gender, body temperature, blood pressure,  

					body mass index, history of diabetes mellitus, hypertension, and other  

					cardiovascular diseases, were recorded for all groups. During the  

					intervention, a 24-hour dietary recall was recorded, and any potential  

					side effects were monitored.  

					Lipid profiles (total cholesterol, triglycerides, HDL cholesterol, LDL  

					cholesterol) and lipid-related hormonal markers (ghrelin, adiponectin,  

					resistin) were measured before and after the intervention. These  

					analyses were performed at Dr. Kariadi Hospital, Semarang, and the  

					Gangguan Akibat Kekurangan Iodium (GAKI) Laboratory, Faculty of  

					Medicine, Universitas Diponegoro, Semarang Indonesia, using an  

					Enzyme-Linked Immuno Sorbent Assay (ELISA) kit (Syn X Pharma,  

					Mississauga, CA) following the manufacturer’s protocol.  

					15  

					consumption. These findings suggest that ginger may only exert  

					acute-phase effects. In contrast, our study evaluated hormonal status  

					only before and after all treatments, so we could not assess the acute  

					supplementation effect.  

					Lipid Profiles Before and After Intervention  

					Ethical Clearance  

					Our analysis proceeded to determine the effect of a combination of 225  

					mg garlic, 125 mg red yeast rice, and 250 mg red ginger administered  

					three times per day for 30 days on lipid profiles. The results are  

					presented in Table 3. Table 3 shows that no significant differences were  

					observed in total cholesterol, LDL cholesterol, triglycerides, and HDL  

					cholesterol levels between the control and intervention groups before  

					the intervention. However, the intervention group exhibited significant  

					differences in total cholesterol and LDL cholesterol levels following  

					combination therapy compared to the control group, but not in  

					triglyceride and HDL cholesterol levels. Previous studies have reported  

					the effects of garlic, red yeast rice, and red ginger on lipid profiles. A  

					systematic review by Sun et al., which included 14 articles, concluded  

					that garlic has anti-dyslipidemic effects, including decreased total  

					cholesterol and LDL cholesterol levels and increased HDL cholesterol,  

					with no effect on triglycerides.9 Furthermore, Maisaroh et al. also  

					demonstrated that, even at different doses, garlic has a hypolipidemic  

					effect, particularly on the total cholesterol and LDL cholesterol  

					levels.18,19 Cicero et al. proved that red yeast rice affects LDL  

					cholesterol and total cholesterol levels, reducing both parameters.13  

					Similarly, a study by Bogsrud et al. reported that red yeast rice reduces  

					total cholesterol after 16 weeks of treatment13 showed that ginger  

					reduces total cholesterol levels and body weight in patients treated with  

					this nutraceutical agent.14  

					Ethical approval for this study was obtained from both the Local  

					Research Ethics Committee and the Health Research Ethical Committee  

					of Dr. Kariadi Hospital, Semarang, Indonesia (Ethical Clearance No.  

					993-1/EC/KEPK-RSDK/2022). Subjects were informed and signed  

					consent for participating in this study.  

					Statistical Analysis  

					The data were analyzed using IBM SPSS Statistics for Windows,  

					Version 29.0. Numerical scaled data were analyzed with the  

					Kolmogorov-Smirnov test to determine normality. Comparison of  

					demographical characteristics, clinical parameters, and 24-hour recall  

					diet between the control and intervention groups was conducted using  

					the independent t-test for numerical variables, and Pearson’s chi-square  

					(or its alternatives) for categorical variables.  

					Hormonal statuses and lipid profile changes before and after the  

					intervention in both groups were compared using the independent t-test  

					for total cholesterol and resistin levels. Meanwhile, ghrelin,  

					adiponectin, LDL cholesterol, triglycerides, and HDL cholesterol levels  

					were assessed using the Mann-Whitney U test.  
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					Table 1: Demographic Characteristics of Subjects  

					Groups  

					Control (N=20)  

					Mean + SD  

					n(%)  

					Intervention (N=20)  

					Variables  

					p

					Mean + SD  

					n (%)  

					Age (Years)  

					Gender  

					Male  

					56.10 ± 11.13  

					56.70 ± 8.84  

					0.851  

					1.000  

					12 (60%)  

					8 (40%)  

					11 (55%)  

					9 (45%)  

					Female  

					History of recurrent stroke  

					No  

					18 (90%)  

					2 (10%)  

					17 (85%)  

					3 (15%)  

					1.000  

					1.000  

					0.320  

					1.000  

					Yes  

					History of hypertension  

					No  

					4 (20%)  

					4 (20%)  

					Yes  

					16 (80%)  

					16 (80%)  

					History of diabetes mellitus  

					No  

					15 (75%)  

					5 (25%)  

					11 (55%)  

					9 (45%)  

					Yes  

					History of cardiac disease  

					No.  

					13 (65%)  

					7 (35%)  

					12 (60%)  

					8 (40%)  

					Yes  

					Total energy diet (Kcal)  

					Protein diet (Kcal)  

					Lipid diet (Kcal)  

					Carbohydrate diet (Kcal)  

					Cholesterol diet (Kcal)  

					1461.69 ± 328.23  

					67.39 ± 24.59  

					43.18 ± 11.38  

					223.26 ± 54.41  

					204.89 ± 92.93  

					1446.41 ± 219.30  

					60.12 ± 9.79  

					39.12 ± 9.59  

					226.63 ± 48.26  

					181.25 ± 78.48  

					0.864  

					0.351  

					0.230  

					0.837  

					0.390  

					Table 2: Ghrelin, Adiponectin, and Resistin Levels Before and After Intervention  

					Groups  

					Control  

					(N=20)  

					Intervention  

					(N=20)  

					Hormonal status  

					p

					Mean + SD  

					Mean + SD  

					Ghrelin  

					Pre-test  

					213.40 ± 78.43  

					256.55 ± 94.39  

					234.25 ± 91.93  

					272.10 ± 134.35  

					0.665  

					Post-test  

					Adiponectin  

					Pre-test  

					0.482  

					4280.6 ± 391.98  

					4220.2 ± 631.51  

					4452.1 ± 669.42  

					4439.8 ± 427.79  

					0.329  

					0.465  

					Post-test  

					Resistin  

					Pre-test  

					14.37 ± 1.10  

					13.65 ± 1.49  

					13.97 ± 1.14  

					13.95 ± 1.24  

					0.265  

					0.493  

					Post-test  
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					Table 3: Total Cholesterol, LDL-Cholesterol, Triglyceride, and HDL-Cholesterol Levels Before and After Intervention  

					Lipid Profiles  

					Groups  

					p

					Control  

					(N=20)  

					Intervention  

					(N=20)  

					Mean + SD  

					Mean + SD  

					Total Cholesterol  

					Pre-test  

					Post-test  

					207.80 ± 44.77  

					201.85 ± 58.20  

					207.6 ± 37.6  

					0.988  

					164.55 ± 45.57  

					0.030*  

					LDL Cholesterol  

					Pre-test  

					138.7 ± 30.22  

					120.8 ± 43.45  

					152 ± 58.54  

					89 ± 27.06  

					0.665  

					Post-test  

					0.008*  

					Triglyceride  

					Pre-test  

					179.05 ± 82.65  

					174.75 ± 73.41  

					139.95 ± 85.69  

					145.9 ± 71.27  

					0.037  

					0.123  

					Post-test  

					HDL Cholesterol  

					Pre-test  

					47.8 ± 17.45  

					42.5 ± 17.39  

					47.15 ± 13.18  

					37.15 ± 8.33  

					0.735  

					0.386  

					Post-test  

					* Significant (p<0.005)  

					changes were observed in hormonal statuses among post-ischemic  

					stroke patients with dyslipidemia. Further study is needed in order to  

					understand the mechanisms of hypolipidemic effect of this  

					combination.  

					In a study using mice, Fuhrman et al. observed similar results, finding  

					that ginger extract lowered total cholesterol levels compared to the  

					placebo group.21 As with hormonal status, there is no evidence of the  

					effect combination of these three substances on lipid profiles, and most  

					studies have been conducted in mice or other animal models. Our results  

					provide evidence that a combination of garlic, red yeast rice, and red  

					ginger affects lipid profiles in post-stroke patients with dyslipidemia.  

					We demonstrated that administering these agents for one month  

					significantly reduces total cholesterol and LDL cholesterol, whereas  

					HDL cholesterol and triglycerides levels remain unaffected. The exact  

					mechanisms by which this combination stabilizes lipid profiles remain  

					undetermined. However, previous studies have shown that ajoene,  

					diallyl disulfide, and S-allyl cysteine in garlic have hypolipidemic and  

					antithrombotic effects. Furthermore, thioallyl compounds in garlic may  

					inhibit gastric lipase, reducing intestinal lipid absorption. Another study  

					suggests that garlic inhibits lipid synthesis by suppressing HMG-CoA  

					reductase and other enzymes, including squalene monooxygenase and  

					lanosterol-14-demethylase.9,22 It is well established that red yeast rice  

					can decrease cholesterol levels through the action of monacolin K and  
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