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Abstract
Metabolism is the process your body uses to make energy from the food you eat. Food is made up of proteins, carbohydrates, and 

fats. Chemicals in your digestive system (enzymes) break the food parts down into sugars and acids, your body’s fuel. Your body can 
use this fuel right away, or it can store the energy in your body tissues. If you have a metabolic disorder, something goes wrong with 
this process. Dyslipidemia is main etiological factor leading to develop coronary artery disease (CAD). Allopathic drugs used in cure 
of hyperlipidemia, have unwanted effects, so have poor compliance. Now a day’s nutraceuticals are getting popularity due to their 
moderate hypolipidemic actions with fewer adverse effects.   Niacin or vitamin B-3 is used as hypolipidemic agent which increases 
HDL-cholesterol and decreases LDL-cholesterol, VLDL, TGs by different mechanisms. But its main adverse effects are flushing due 
to synthesis of Prostaglandin D-2 which has vasodilatory effect causing flushing. Cardamom is herb having hypolipidemic potential 
if used in specific concentration for long time. In this work we did try to compare these two medicines hypolipidemic effects. 
Study was single blind placebo-controlled conducted at Jinnah Hospital Lahore-Pakistan from July to November 2018. Seventy-five 
hyperlipidemic patients were selected and divided in three groups. Their base line lipid profile was determined at laboratory of the 
hospital. Patients were divided in three groups. Group-1 was on placebo therapy, Group-II was on Niacin 1.5 grams daily in divided 
doses, and Group-III was on Cardamom 1 gram daily in three divided doses. It was two months therapeutic design. At completion 
of therapeutic regimen after two months we measured all patient’s lipid profile. When results were compiled and pre and post 
treatment values were analyzed statistically, it was observed that both drugs hypolipidemic potential is different, although both 
have hypolipidemic characteristic, but Niacin is the best for treating Hyperlipidemia. For statistical analysis we used SPSS version 
5.0 and paired ‘t’ test was applied to understand significant changes in two tested group’s lipid profile. 

Introduction 
Lipid metabolism disorders, such as Gaucher disease and Tay-

Sachs disease, involve lipids. Lipids are fats or fat-like substances. 
They include oils, fatty acids, waxes, and cholesterol. If you have 
one of these disorders, you may not have enough enzymes to break 
down lipids. Or the enzymes may not work properly, and your body 
can’t convert the fats into energy. They cause a harmful amount of 
lipids to build up in your body. Over time, that can damage your 
cells and tissues, especially in the brain, peripheral nervous system, 
liver, spleen, and bone marrow. Many of these disorders can be very 
serious, or sometimes even fatal. High LDL-cholesterol and low 
HDL-cholesterol in blood are cause of synthesis of atherosclerotic 
plaques which get deposited with inner endothelium of coronary  

 
arteries, leading to develop coronary artery disease (CAD) [1,2].  
Hyperlipidemia either primary or secondary is challenge for 
scientists of 21st century due to this disease’s complications like 
coronary artery disease, Hypertension, Cardiac Arrhythmias, and 
Myocardial Infarction [3,4]. Hyperlipidemia causes LDL particle’s 
oxidation, which initiate formation of atherosclerotic plaques 
leading to development of coronary artery disease. From this 
single complication of Hyperlipidemia, all major heart diseases 
are developed leading to morbidity and mortality due to last lethal 
major heart disease Ventricular Fibrillation [5-8]. Hypolipidemic 
drugs commonly used include Statins, nicotinic acid, bile acid 
binding resins and fibric acids, but all have potential for low patient 
compliance due to wide range of side effects [9]. 
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Niacin increases apolipoprotein A1 levels due to anti catabolic 
effects resulting in higher reverse cholesterol transport. It also 
inhibits HDL hepatic uptake, down-regulating production of 
the  cholesterol ester transfer protein gene. Finally, it stimulates 
the  ABC-A1 transporter  in monocytes and macrophages and up-
regulates peroxisome proliferator-activated receptor γ results 
in reverse cholesterol transport. It reduces secondary outcomes 
associated with atherosclerosis, such as low-density lipoprotein 
cholesterol, very low-density lipoprotein cholesterol, and 
triglycerides, but increases high density lipoprotein cholesterol 
[10].  Despite the importance of other cardiovascular risk factors, 
high HDL was associated with fewer cardiovascular events 
independent of LDL reduction. Other effects include anti-thrombotic 
and vascular inflammation, improving endothelial function 
[11]. To get good drug-patient compliance many health-related 
modern researchers have started to put their haeling potential 
for developing alternatives drugs used in primary or secondary 
Hyperlipidemia. Cardamom or in urdu ILAICHI is one of the 
hypolipidemic herb, widely encouraged by cardiologists to be used 
for prevention of atherogenesis, and coronary artery disease [12]. 
Cardamum’s antioxident effect is well established in many research 
studies on medicinal herbs. This nutraceutical contains Flavenoids 
and Phenolic compounds which scavenge Reactive Oxygen Species 
(ROS), reducing risk of developing CAD.   Oral administration of 
cardamom extracts significantly reduced total cholesterol, high-
density lipoprotein (HDL), low-density lipoprotein, and very low-
density lipoprotein and triglycerides in HL patients [13].

Patients & Method
Design: It was single blind placebo-controlled study conducted at 
GENERAL HOSPITAL Lahore from July to November 2018. 

No of Patients: Seventy-five hyperlipidemic patients were 
selected and enrolled for the study. Written, already explained and 
approved consent was taken from all patients. 

Inclusion Criteria: Inclusion criteria were age limit from 18 to 

70 years of both gender male and female primary or secondary 
hyperlipidemic patients. 

Exclusion Criteria: Patients suffering from any vital organ 
disease or their impaired functions were excluded from the study. 
Alcoholics, cigarette smokers and patients taking regular medicine 
for their any physical or mental disease were also excluded. 

Grouping: Seventy-five patients were divided in three groups, 
comprising 25 patients in each group. Group-I was on placebo 
therapy. They were provided capsules containing grinded rice and 
mixed wheat. They were advised to take one capsule before meal, 
thrice daily for two months. Group-II patients were advised to take 
1.5 grams of Niacin in three divided doses for the period of two 
months. Group-III were advised to take one-gram grinded green 
Cardamom powder mixed in black tea, thrice daily after each meal 
for the period of two months. 

Methods Used: At start of study all patients’ blood pressure 
was recorded and kept in their personal file. Lipid profile of all 
patients was determined by Frei Dewald Method. Total-cholesterol, 
LDL-cholesterol and HDL-cholesterol were main parameters we 
required for further calculation of change in these parameters. All 
patients were advised to visit clinic fortnightly for their follow up. 
After two months therapy their lipid profile was measured again by 
same Frei Dewald Method. Blood Pressure of all participants was 
again measured and compiled for further statistical analysis.

Statistical Analysis: Data were expressed as the mean ± SEM 
and paired “t” test was applied to determine statistical significance 
as the difference. A probability value of <0.05 was considered as 
non-significant and P<0.001 was considered as highly significant 
change in the results when pre and post-treatment values were 
compared

Results
Results are shown in Table 1 with detail and all parameter’s 

values and changes in these parameters are self-explanatory. 

Table1: Results of pre and post treatment values, measured in mg/dl (tc, ldl-c, hdl-c) & mm of hg (sbp, dbp).

GROUP Parameter At day 0 At day-60 Change % change p-value

G-I n=25

SBP

DBP

TC

LDL-C

HDL-C

145.13±1.23

99.77±1.05

228.2±1.99

178.4±1.67

40.7±1.90

142.09±1.86

98.67±2.87

226.4±1.23

176.5±1.09

40.9±2.98

3.0

1.1

1.8

1.9

0.2

2.1

1.1

0.8

1.1

0.5

>0.05

>0.05

>0.05

>0.05

>0.05

G-II n=22

SBP

DBP

TC

LDL-C

HDL-C

137.11±2.17

90.96±1.05

235.4±1.11

181.1±2.87

43.5±1.99

129.66±2.13

85.94±2.12

204.6±1.99

169.0±2.22

49.1±1.04

7.5

5.0

30.8

12.1

5.6

5.5

5.5

13.1

6.7

11.4

<0.01

<0.01

<0.001

<0.01

<0.01
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G-III n=24

SBP

DBP

TC

LDL-C

HDL-C

132.54±1.91

91.65±1.11

239.0±2.32

188.8±2.45

39.6±1.11

130.15±1.05

88.78±2.81

231.8±1.33

180.0±1.95

44.5±1.55

2.4

2.9

7.2

8.8

4.9

1.8

3.2

3.0

4.7

11.0

>0.05

>0.05

<0.01

<0.01

<0.01

Discussion
Nutraceuticals like vitamins, and nutritional substances 

like fruits, vegetables, and indian spices are getting popularity 
in medical research regarding their therapeutic characteristics. 
Vitamin B-3 or niacin, and Cardamum (illaichi) are well known 
nutraceuticals which have been proved to have hypolipidemic 
potential. Metabolic syndrome is cluster of complications  in 
lipid, protein and carbohydrate metabolism in human body. 
Hyperlipidemia is main fraction and part of this complication. High 
plasma LDL particles are prone to be oxidized leading to synthesis 
of atherosclerotic plaques which deposit to endothelial wall of 
arteries including coronary arteries (CAD). To reduce high plasma 
fats can prevent individual from being vulnerable for development 
of CAD. In our results two months therapy with Niacin decreased 
total and LDL cholesterol 13.1 and 6.7 % respectively. Statistically 
decrease in total cholesterol is highly significant while change in 
LDL-cholesterol is significant biostatistically. These results match 
with results of study conducted by Capuzzi DM et al. [14] who agree 
with our results. They almost saw same changes in LP (lipid profile) 
of primary and secondary hyperlipidemic patients. 

They mentioned effects of blood pressure which was non-
significant when they analyzed pre and post treatment values in 
systolic and diastolic blood pressure. Our results of change in HDL 
cholesterol also match with results of Alam K et al. [15] who proved 
11% increase in HDL-cholesterol which is highly significant change 
in pre, and post treatment values of the parameter mentioned. 
Cantarella L et al. [16] proved significant change in systolic 
blood pressure of hyperlipidemic patients but non-significant 
effects on diastolic blood pressure. Goto T et al. [17] explained 
cause of flushing by using Niacin in hypolipidemic doses. They 
recommended titration of Niacin dose to improve patient drug 
compliance. Kawaguchi K et al. [18] did research on Cardamom and 
found phenolic compounds of this herb as antioxidant. They agree 
with many researcher’s idea or viewpoint that phenolics work as 
scavenger of Reactive Oxygen Species (ROS). Mittal MK et al. [19] 
proved that hypolipidemic effects of any herb are not as potent as 
Statins or Niacin. They have encouraged researchers that active 
ingredients of medicinal herbs should carefully be extracted and 
utilized efficaciously when you could preserve all for long time. 
Our research study proved significant changes in total and LDL 
cholesterol in 24 hyperlipidemic patients, i.e. 7.2 mg/dl reduction 
in total cholesterol and 8.8 mg/dl decrease in LDL cholesterol. 
Changes in both parameters are biostatistically significant. 

Almost same results were observed by Bruckert, Eric et al. 
[20] who again said and advised patient not totally to depend 
on medicinal herbs, for, it is difficult to treat the disease by 
monotherapy when they start to develop metabolic syndrome 
and its serious complications. Babu PV et al. [21] has described 
that too much active ingredients or chemical compounds present 
in herbal medicines made it (Cardamom) unpopular because 
unexpected effects may be observed by using large amount of 
grinded Cardamom. He warned individuals using large amount 
of drug may harm metabolic pathways of body, producing 
unexplained metabolites which can harm body tissues. NA Lokan et 
al. [22], Temokarr Y et al. [23] explained that there are remarkable 
number of medicinal herbs and other chemical compounds which 
scavenge ROS (reactive oxygen species) in human body, preventing 
development of CAD.
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