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Abstract 

Present study compares the potential of Ficus carica and Allium sativum on triglyceride to HDL 

ratio in high fat diet fed male Wistar albino rats. A sample of 36 male Wistar albino rats was 

randomly divided into 6 groups (A, B, C, D, E and F). Hyperlipidemia was induced by high fat 
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Introduction 

diet (HFD) (banaspati ghee + coconut oil) mixed in normal chow diet. After six weeks, blood 

was taken through retro – orbital capillary plexus, centrifuged to get sera, stored at -20°C 

temperature for biochemical analysis of blood lipids. TAG/HDLc ratio (atherogenic index of 

plasma) was measured as log TAG/HDLc. Statistical package (SPSS ver. 21.0, IBM, 

incorporation, USA) analyzed the results by 1- ANOVA and post – Hoc Benforinni test (p≤ 

0.05). Cholesterol, TAGs, LDLc, and HDLc shows significant decrease in F. carica and A. 

sativum treated experimental groups C – F compared to positive controls (P=0.0001). A. 

sativum shows more potent hypolipidemic potential and more significant reduction in 

TAG/HDLc ratio compared to F. carica (P=0.0001). The present study concludes Ficus carica 

and Allium sativum show hypolipidemic potential with significant decrease in TAG/HDLc ratio 

and they may be used to prevent atherosclerosis and coronary artery disease as simple home 

remedy. 
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Cardiovascular diseases (CVDs) are the leading cause of mortality. Globally 

CVDs cause 17.7 million deaths throughout the World that comprise almost 

30% of total global deaths [1]. CVD claims 47% of deaths in the Europe [1]. 

Majority of CVD is caused by the coronary artery disease (CAD), causes highest 

mortality in the World in particular the Europe and the United States [1]. 

Hyperlipidemia is characterized by elevated blood lipoproteins and is a cause of 

CAD. Blood lipoproteins include the cholesterol, triglycerides (TAGs), very low 

density lipoproteins (VLDL), low density lipoproteins (LDL) and high density 

lipoproteins (HDL). LDLc is proatherogenic and HDLc is anti – atherogenic 

naturally [2], [3]. Hyperlipidemia is cause of coronary artery atherosclerosis 

resulting in myocardial infarction, brain stroke, systemic atherosclerosis, 

peripheral arterial disease, etc. Hyperlipidemia may either be primary or 

secondary type. Primary hyperlipidemia is treated by hypolipidemic drugs while 

secondary hyperlipidemia is caused secondary to diabetes mellitus (DM), 

hypothyroidism, renal failure, and endocrinopathies [2], [3]. Disordered array of 

blood lipoprotein is termed as dyslipidemia and is caused by modern life style, 

dietary habits, high calorie intake and junk food that play role in the 

atherosclerosis [2]. Triglyceride-to-HDLc ratio (normal value <2) [4] measured 

as log of TAGs/HDLc, is a predictive marker of CAD and insulin resistance [4]. 
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In a previous study the TAGs/HDLc ratio was 

concluded as an independent predictor of CAD [4]. 

This makes the TAGs/HDLc ratio an easy technique 

to predict the coronary artery disease in primary and 

secondary hyperlipidemia cases, particularly in the 

diabetic patients. A study [5] suggested TAGs/HDLc 

ratio is most useful for identifying the coronary artery 

disease. A recent study [6] reported TAGs/HDLc ratio 

is predictive marker of CAD and is well correlated 

with B-type 'LDL' cholesterol plasma levels. Various 

drug molecules such as statins and cholesterol resins 

are marketed but have limited hypolipidemic activity, 

safety profile and drug reactions and a growing 

interest is observed in plants and herb remedies.2,3
 

More than 200 herbs and plants are analyzed of their 

hypolipidemic activity. Among hundreds of herbs, the 

common fig (Ficus carica) and garlic (Allium sativum) 

are widely studied agents. Both are natural herbs with 

proved hypolipidemic potential [7], [8] but their effect 

on the TAGs/HDLc ratio is not studied before. As the 

coronary artery atherosclerosis disease is rising in 

Pakistan mostly secondary to rising diabetes mellitus 

prevalence [9] hence there is need to analyze 

alternative herbal remedies for hyperlipidemia and 

dyslipidemia. TAGs/HDLc ratio is already reported6 

as predictive marker of atherosclerosis and coronary 

artery disease, hence the herbal remedy may add to 

overcome the health problems. We planned an 

experimental study of induced hyperlipidemia model 

to study and compare potential of Ficus carica (F. 

carica) and Allium sativum (A. sativum) on blood 

lipoproteins in particular the triglyceride to HDL ratio 

in high fat diet fed male Wistar albino rats. 
 

Materials and Methods 
The present experimental rat study of high fat diet 

induced hyperlipidemia/dyslipidemia was planned at 

the Department of Biochemistry, Liaquat University 

of Medical and Health Sciences, Jamshoro & Animal 

house of Sindh Agriculture University was used for 

animal experimentation. 

 
Animal Selection and Housing 
Animals were housed at the animal house of Sindh 

Agriculture University Tando Jam. A sample of 36 

male Wistar albino rats was purchased from the animal 

house according to the inclusion criteria. Male rats, 

age 4-6 weeks, Wistar strain, body weight 180 – 200 

grams, moving actively in the cages, and feeding well 

was included. Housing of rats strictly obeyed the 

Guidelines of Animal Experimentation Institute. 

Animal cages were equipped for feeders and water 

containers with nozzle clips. Six rats were put in each 

stainless steel cage under optimal environmental 

conditions. Temperature was kept at 21 ± 2°C. 12 – 12 

hours light/dark cycle was ensured. Ventilation of 

room was kept at 12 rpm and humidity at 50 ± 5%. 

Water and animal feed were made available ad – 

libitum. 

 
Induction of Hyperlipidemia 
Hyperlipidemia was induced by high fat diet (HFD) 

mixed in normal chow diet. HFD was as banaspati 

ghee + coconut oil in a ratio of 3:1 at a dose of 3ml/kg 

per day. It was fed for 6 weeks given orally [10]. 

 
Animal Groups 
36 male Wistar albino rats were randomly divided into 

6 equal groups (A, B, C, D, E and F) [11] Group A – 

kept as negative control, given normal diet, (no 

hyperlipidemia induction), Group B – kept as positive 

control, given normal diet + hyperlipidemia induction 

(HFD) (no treatment), Group C - normal diet + 

hyperlipidemia induction (HFD) + concomitant Ficus 

carica (400mg/kg bwt.) – preventive group for 6 

weeks, Group D – normal diet + hyperlipidemia 

induction (HFD) for 3 weeks followed by Ficus carica 

(400mg/kg bwt) – curative group for 3 weeks, Group 

E - normal diet + hyperlipidemia induction (HFD) + 

concomitant Allium sativum (400mg/kg bwt) [12] for 

6 weeks – preventive group, and Group F – normal diet 

+ hyperlipidemia induction (HFD) – curative group for 

3 weeks followed by Allium sativum (400mg/kg bwt) 
for 3 weeks. 

 
Anesthesia and Blood sampling 
After six week experimental period, the animals were 

anesthetized by I/M injection of xylocaine at gluteal 

region. Blood was taken from retro – orbital capillary 

plexus as cited [13]. Centrifugation of blood samples 

carried for 15 minutes at 2000 rpm to get sera 

separated. Sera were stored at -20°C temperature till 

biochemical analysis conducted. 

 
Biochemical Analysis 
Sera were analyzed for the blood cholesterol, 

triglycerides, low and high density lipoproteins (LDLc 

and HDLc). Variables were estimated on Cobas 

chemistry analyzer (Roche, USA, 2019). TAG/HDLc 

ratio (atherogenic index of plasma) was measured as 

log TAG/HDLc. Value TAG/HDLc ratio of 0.3 – 0.1 

was defined as low risk of atherogenesis, of 0.1 – 0.24 
as  medium risk  of  atherogenesis and  value  >0.24 
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defined as high risk of atherogenesis /atherogenic 

tendency [14]. 

Statistical Analysis 
Results were saved in a pre – structure proforma and 

copied to Microsoft Excel Sheet. Statistical package 

(SPSS ver. 21.0, IBM, incorporation, USA) analyzed 

the results using one – way analysis of variance (1- 

ANOVA), descriptive statistics, and differences 

among groups were calculated by post – Hoc 

Benforinni test. Data level of statistical significance 

was taken at Cl 95% (p≤ 0.05). 
 

Results 

Cholesterol, TAGs, LDLc, and HDLc shows 

significant reduction in F. carica and A. sativum 

treated experimental groups C – F compared to 

positive controls (P=0.0001). A. sativum shows more 

potent hypolipidemic potential compared to F. carica 

(Table – 1). We noted serum cholesterol in F. carica 

treated groups – C and D as 224.61±7.9 and 241.1± 

8.5 mg/dl and 194.0±10.5 and 206.7±3.5 mg/dl in A. 

 

 
sativum treated groups E and F respectively. 

Comparison  was  made  with  the  positive  control 

303.1±6.1 mg/dl (P=0.0001). TAGs in F. carica 

groups C and D was found 273.5±16.1and 298.5±5.0 

mg/dl and 239.0±8.9 and 260.5±7.6mg/dl in A. 

sativum groups E and F respectively (P=0.0001). 

Serum LDLc in F. carica C and D was found as 
177.0±13.9  and  187.1±9.7  mg/dl     compared  to 

152.8±15.1 and 162.3± 9.1 mg/dl in A. sativum groups 

E and F (P=0.0001). We found significant increase in 

serum HDL in both F. carica and A. sativum groups; 

however, the later proved having more potent lipid 

lowering effect. TAG/HDLc ratio was decreased 

significantly in F. carica and A. sativum groups 

however; the later produced more significant 

reduction (P=0.0001) (Table – 2). Bar graph – 1 shows 

the significant decline in the TAG/HDLc ratio, found 

most significant in A. sativum treated groups E and F. 

 

Table -1. Blood Lipids in control and experimental rats 

Animal Groups 

Parameters A B C D E F 

Cholesterol 113.6±6.4 303.1±6.1 224.5±7.9 241.1±8.5 194.0±10.5 206.7±3.5 

TAGs 153.5±8.4 389.0±9.7 273.5±16.1 298.5±5.0 239.0±8.9 260.5±7.6 

 
LDLc 96.3±11.8 201.3±6.5 177.0±13.9 187.1±9.7 152.8±15.1 162.3±9.1 

HDLc 37.3±2.3 23.0±2.3 34.5±3.4 27.9±2.9 39.7±1.0 37.4±1.05 
 
 
 

Table -2. TAG/HDLc ratio in control and experimental rats 

 
Groups Mean SD SEM 

 

 
95% CI 

LB UB 

 

 
 
P-value 

 

 
Group A. Negative 

control 

Group B. Positive 

0.130 

 
1.366 

0.088 

 
0.276 

0.036 

 
0.112 

0.038 

 
1.076 

0.223 

 
1.655 

 
 

0.0001 

control       
Group C. HFD + Fc 

(400mg/kg) 

1.322 0.241 0.098 1.069 1.574  

Group D. Hyper+ Fc 

(400mg/kg 

1.277 0.200 0.082 1.067 1.487  

Group E. HFD + As 

(400mg/kg) 

1.117 0.120 0.049 0.991 1.243  

Group F. Hyper + As 
(400mg/kg) 

0.680 0.281 0.115 0.385 0.976  

HFD- high fat diet, Hyper- hyperlipidemia, Fc- Ficus carica, As- Allium sativum 
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Discussion 

The present experimental study suggests the F. carica 

and A. sativum shows preventive and curative effects 

in high fat diet (HFD) and hyperlipidemia induced rat 

model. In present study, the TAG/HDLc ratio was 

decreased significantly in F. carica and A. sativum 

groups however; the later produced more significant 

reduction (P=0.0001). The finding is of clinical 

importance as the TAGs/HDLc ratio is an independent 

predictor of coronary artery disease [4], [6]. We found 

reduction in the serum cholesterol, LDLc and increase 

in serum HDLc, the findings are in agreement with 

previous studies [15], [16]. Our findings of significant 

improvement of hyperlipidemia and dyslipidemia of 

F. carica are in line previous reports [15], [16] and 

similarly A. sativum was reported lowering blood 

lipids  [17],  [18].   The  present study is  of  clinical 

importance as the TAG/HDL-c ratio has predictive 

value that is already proved in clinical studies in 

patients suffering from systemic hypertension, DM, 

obesity, etc [1]. A previous study [1] concluded the 

TAG/HDLc ratio as early predictor of coronary artery 

disease. Although, our present study is an 

experimental study but the findings of herbal agents 

F.carica and A. savitum on TAG/HDLc ratio are new 

in particular their comparisons with each. The A. 

sativum shows more potent to F. carica. Findings of 

present study may be used for clinical purpose as the 

dyslipidemia and hyperlipidemia are inclining urban 

adult population of Pakistan [19], [20]. Presently, the 

country is showing rising trends of dyslipidemia in 

34% male and 49% female and hypercholesterolemia 

in 17.3%. The data shows lipid metabolic disorders 

will incline seriously in near future in Pakistan [19], 

[20] and we must be ready to research herbal remedies 

that may be easily available, cost effective and public 

may be informed of taking herbs to attenuate the lipid 

metabolic disorders. Currently, prevalence of obesity 

in Pakistan is 21% and DM is 10%, and the disorders 

are strongly associated with hyper – and dyslipidemia. 

Hence the national strategy be launched seriously and 

alternative therapy may prove easier to combat the 

lipid metabolic disorders in indigenous population of 

country. In present study, the TAG/HDLc ratio was 

decreased significantly in F. carica and A. sativum 

groups indicating the herbal therapy may be used for 

the clinical purpose as it is non – toxic free from 

adverse drug effects. 
 

Conclusions 
 

The present study concludes Ficus carica and Allium 

sativum show hypolipidemic potential with significant 

decrease in TAG/HDLc ratio that may be used to 

Fig 1. TAG/HDLc ratio in control and experimental 

rats. 
 

A previous research [21] suggested the F. carica was 

effective in correcting HFD induced hyperlipidemia in 

Sprague – Dawley rat model. Similar hypolipidemic 

effect of F. carica is reported by another previous 

study in HepG2 cells [22]. The A. sativum is also 

proved attenuating the hyperlipidemia, dyslipidemia, 

atherosclerosis, systemic hypertension and thrombosis 

[23]. A previous animal research [24] concluded the A. 

sativum retarded atheroma formation through 

protecting the tunica intima against lipid deposition in 

carotid artery in rabbits given HFD. Previous studies 

[24], [25] reported A. sativum ameliorated 

dyslipidemia with improvement of blood lipoproteins. 

The findings of above studies support our findings. As 

the TAG/HDLc ratio is already proved [1], [6] hence 

the findings of present study are of clinical 

significance. Scientifically proved and evidence based 

findings of F. carica and A. sativum of present study 

merit clinical significance as their lipid lowering 

potential and anti – atherogenic effects (TAG/HDLc 

ratio) may prove useful for treating grave consequence 

of hyperlipidemia and dyslipidemia. Both herbs are 

freely available and they may be used as simple home 

remedy for the prevention and cure of atherosclerosis 

and related disorders. 
 

 
 
 
prevent hyperlipidemia, dyslipidemia, atherosclerosis 

and coronary artery disease. Herbal agents may be 

used to treat hyperlipidemic conditions that are 

prevailing  in  urban  population  as  they  are  home 
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available, safe, non – toxic and free from adverse 

effects. 
 

 
 
 

References 
1. Ain QU, Asif N, Alam A, Gilani M, Shahzad N, 

Sheikh W. Triglycerides-to-HDLC ratio as a 

marker of cardiac disease and vascular risk factors 

in  adults.  J  Coll  Physicians  Surg  Pak  2019; 

29(11):1034-7. 

2. Asija R, Singh C, Hemlata. A Comprehensive 

Review on Antihyperlipidemic Activity of 

Various Medicinal Plants. Int J Current Pharma 

Rev Res 2016; 7(6); 407-415. 

3. Dalwadi P D, Patani P V, Anti hyperlipidemic 

activity of Tephrosia purpurea plant extracts in 
poloxomer 407 induced hyperlipidemic rats. Int J 

Pharma Res 2014; 4(4): 186-193. 

4. Kim-Dorner SJ, Deuster PA, Zeno SA, Remaley 

AT, Poth M. Should triglycerides and the 

triglycerides to high-density lipoprotein 

cholesterol ratio be used as surrogates for insulin 

resistance? Metabolism 2010; 59:299-304. 

5. Ravussin E, Ryan DH. Three new perspectives on 

the perfect storm: What's behind the obesity 

epidemic? Obesity 2018; 26: 9-10. 

6. Salazar MR, Carbajal HA, Espeche WG, Leiva 

Sisnieguez CE, Balbi´n E, Dulbecco CA, et al. 

Relation among the plasma triglyceride/high- 

density lipoprotein cholesterol concentration 

ratio, insulin resistance, and associated cardio- 

metabolic risk factors in men and women. Am J 

Cardiol 2012; 109:1749-53. 

7. Eman AS, Iman S, Asif H, Saleem M. Evaluation 

of antihypertensive potential of Ficus carica Fruit. 

J Pharm Biol 2017; 55(1):1047-1053. 

8. Kumar  J,  Kumar  G,  Khan  FA.  To  study  the 

hypotensive and hypolipidemic effects of garlic in 

smokers in the North Indian population. Int J Res 
Med Sci 2016; 3 (Issue 8):2053-2057. 

9. Ijaz M, Ali I, Hussain A. Diabetes mellitus in 

Pakistan: the past, present and the future. Intl J 

Diabetes Dev Ctries 2020; 40: 153-4. 

10.  Munshi MP, Joshi SG, Rane BN. Development of 

an experimental diet model in rats to study 

hyperlipidemia and insulin resistance, markers for 

coronary heart disease. Indian J Pharmacol 2014: 

270–276. 

11.  Belguith-Hadrich O, Ammar S, Contreras Mdel 

M, Turki M, Segura-Carretero A, El Feki A, et al. 

Antihyperlipidemic and Antioxidant Activities 

of Edible Tunisian Ficus carica L. Fruits in High 

Fat Diet-Induced Hyperlipidemic Rats.   Plant 

Foods Hum Nutr 2016; 71(2):183–9. 

 
12.  Chidoka CP, Amadikwa UA. Protective effects of 

Allium Sativa Extract against carbon 

tetrachloride- induced hepatic oxidative stress and 

hyperlipidemia in rats. African J Biotechnol 2014; 

13(15): 1671-1678. 

13.  Khoharo HK, Shaikh DM, Nizamani GS, Shaikh 

TZ, Ujjan I, Uqaili AA. Effects of Berberine on 

Blood Glucose, Glycated Hemoglobin A1, Serum 

Insulin, C–Peptide, Insulin Resistance and β– Cell 

Physiology. J Pharma Res Int`l 2020; 32(36): 36- 

41. 
14. Lee MJ, Park JT, Han SH, Kim YL, Kim YS, 

Yang CW, et al. The atherogenic index of plasma 

and the risk of mortality in incident dialysis 

patients: Results from a nationwide prospective 

cohort  in  Korea.  PLOS  ONE  2017;  12  (5): 
e0177499. 

15.  Russo  F,  Caporaso  N,  Paduano  A,  Sacchi  R. 

Phenolic compounds in fresh and dried figs from 

Cilento (Italy), by considering breba crop and full 

crop, in comparison to Turkish and Greek dried 

figs. J Food Sci 2014 Jul; 79(7):C1278-84. doi: 
10.1111/1750-3841.12505. 

16.  Eman AS, Iman S, Asif H, Saleem M. Evaluation 

of antihypertensive potential of Ficus carica Fruit. 

J Pharm Biol. 2017; 55(1):1047-1053. 

17.  Shang A, Cao SY, Xu XY, Gan RY, Tang GY, 

Corke H, et al. Bioactive Compounds and 

Biological Functions of Garlic (Allium sativum 

L.), Review. Foods 2019; 8 (246): 1-32. 

18. Barolia  R,  Sayani  AH.  Risk  factors  of 

cardiovascular disease and its recommendations 

in Pakistani context. J Pak Med Assoc 2017; 67 

(11): 1723 – 29. 
19.  Ashiq S, Ashiq K, Shabana, Shahid SU, Qayyum 

M, Sadia H. Prevalence and role of different risk 

factors with emphasis on genetics in development 

of pathophysiology of coronary artery disease 

(cad). Pak Heart J 2019; 52 (04):279-87. 
20.  Joerin L, Kauschka M, Bonnländer B, Pischel I, 

Bendek B, Butterweck V. Ficus carica Leaf 

Extract Modulates the Lipid Profile of Rats Fed 

with a High-Fat Diet through an Increase of 

HDL-C. Phytother Res 2014; 28(2):261-267. 

21.  Fatemi A, Rasouli A and Asadi F. Effect of fig 

(Ficus carica) leaf extract on the secretion and 

content of cholesterol in Hepg2 cell. Am J Animal 

Vet Sci 2007; 2 (4): 104-107. 

https://www.ncbi.nlm.nih.gov/pubmed/28187689
https://www.ncbi.nlm.nih.gov/pubmed/?term=Munshi%20RP%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=24987172
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joshi%20SG%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=24987172
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4071702/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Segura-Carretero%20A%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=27086310
https://www.ncbi.nlm.nih.gov/pubmed/?term=El%20Feki%20A%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=27086310
https://link.springer.com/journal/11130
https://link.springer.com/journal/11130
https://link.springer.com/journal/11130
https://link.springer.com/journal/11130/71/2/page/1
https://www.ncbi.nlm.nih.gov/pubmed/24888706
https://www.ncbi.nlm.nih.gov/pubmed/28187689


11  

22.  Iweala EE, Akubugwo EI, Okeke CU. Effect of 

ethanolic extracts of Allium sativum Linn. 

Liliaceae on serum cholesterol and blood sugar 

levels of alibino rabbits. Plant Prod Res J 2005; 9: 

14–18. 

23.  Campbell JH, Efendy JL, Smith NJ, Campbell 

GR. Molecular basis by which garlic suppresses 

atherosclerosis. J Nutr 2001; 131:1006S–1009S. 

24. Sobenin IA, Nedosugova LV, Filatova LV, 

Balabolkin MI, Gorchakova TV, Orekhov AN. 

Metabolic effects of time-released garlic powder 

tablets in type 2 diabetes mellitus: The results of 

double-blinded placebo-controlled study. Acta 

Diabetol 2008; 45:1–6. 

25. Sobenin IA, Pryanishnikov VV, Kunnova LM, 

Rabinovich YA, Martirosyan DM, Orekhov AN. 

The effects of time-released garlic powder tablets 

on multifunctional cardiovascular risk in patients 

with coronary artery disease. Lipids Health Dis 
2010; 9:119. 


