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Introduction
Heart disease is the result of the narrowing of the arteries that 

supply the heart with blood, oxygen and nutrients. This process, called 
coronary artery disease, can generally be traced to a condition called 
atherosclerosis, the build-up of cholesterol-rich fatty deposits, or 
plaques, on the inside of arterial walls.1 As these deposits accumulate 
over time, the coronary arteries narrow to the point that the flow of 
oxygenated blood to the heart is impeded. (Arterial spasms—triggered 
by smoking, extreme emotional stress, or exposure to very cold 
temperatures—may also cause coronary arteries to narrow suddenly 
and dangerously.)2 Since the US dietary cholesterol recommendations 
were first promulgated, a large number of longitudinal observational 
studies and intervention trials have been published on the relation 
between cholesterol intake and cardiovascular outcomes. Some studies 
have reported dietary cholesterol to increase CVD risk, whereas 
others reported a decreased risk or no change with higher cholesterol 
intake.3,4 Given these inconsistencies among studies, the purpose of 
this systematic review is to determine the potential effect of dietary 
cholesterol on incident CVD and on serum concentrations of total 
cholesterol, LDL cholesterol, HDL cholesterol, LDL to HDL ratio, 
and triglycerides in adults.5 Secondary and primary hyperlipidemia 
cause LDL-oxidation, leading to formation of atherosclerotic plaques 
which get deposited at interior wall of coronary vessels, making it 
narrow and causing, hypertension, CCF, cardiac arrhythmias, and 
cardiac arrest.4−6 To decrease incidences of advanced heart diseases, 
it is necessary to leave sedentary life, over consumption of alcohol, 
cigarette smoking, to reduce body weight.7 Allopathic drugs used 
in hyperlipidemia have unwanted effects on human body, so herbs 
can be safe to use in prevention and treatment of primary as well 
as secondary hyperlipidemia.8 Psyllium hydrophilic muciloid or 
Ispaghola inhibit enterohepatic circulation of bile and excreted it 
out through feces, thus causing hepatocytes to form bile instead of 

cholesterol.9−13 Anjeer of figs contain various active ingredients which 
are antioxidant in nature. Phenolic compounds of Anjeer have also 
potential to scavenge free radicals formed in metabolic processes in 
human body. Various minerals and vitamins present in Anjeer cause 
transcription of amino acids which lead to hepatocytes to synthesize 
apoproteins, essential for structural and functional integrity of HDL 
in human body. Figs reduce the amount of triglycerides in the blood. 
Triglycerides are the culprit for inducing heart disease as they are fat 
particles which accumulate along the blood vessel and cause heart 
attacks.14

Patients and methodology
It was single blind placebo-controlled research work, conducted 

from January 2017 to April 2017 at General Hospital, Lahore, 
Pakistan. One hundred male and female hyperlipidemic patients 
were selected for research, age range from 20 to 65 years. Inclusion 
criteria were primary, secondary hyperlipidemic patients. Exclusion 
criteria was patients suffering from any chronic illness like CCF, 
cardiac arrhythmias, thyroid disease, peptic ulcer, Alzheimer’s 
disease, major depression, and renal or hepatic impairment. Written 
and explained consent was taken from all participants and approved 
by research ethics committee of the hospital. Patients were divided 
in four equal groups, comprising 25 patients in each group. Their 
baseline determination of LDL-cholesterol and HDL-cholesterol was 
made at Biochemistry laboratory and was kept in specially formatted 
Performa. Group-I was advised to take dried Figs 10 grams daily in 
three equally divided doses. Group-II was advised to take 10 grams of 
Psyllium husk daily in three divided doses before each meal for three 
months. Group-III was advised to take 10 grams Figs and 10 grams 
Psyllium husk in three divided doses daily for three months. Group-
IV was advised to take one capsule (containing grinded wheat) with 
each meal time, thrice daily for the period of three months. They were 
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Abstract

The 2010 dietary cholesterol recommendations were derived from guidelines 
established in the 1960s, when little scientific evidence was present, other than the 
possible association between saturated fat and dietary cholesterol, as well as animal 
studies, in which cholesterol was fed in amounts that exceeded typical or normal 
intakes. Aim of this research was to compare individual and combined effects of 
Ispaghola and Anjeer in primary as well as secondary hyperlipidemia. It was single 
blind placebo-controlled research work, conducted from January 2017 to April 2017 
at General Hospital, Lahore, Pakistan. One hundred male and female hyperlipidemic 
patients were selected for research, age range from 20 to 65 years. Inclusion criteria 
were primary, secondary hyperlipidemic patients. Written and explained consent 
was taken from all participants and approved by research ethics committee of the 
hospital. Patients were divided in four equal groups, comprising 25 patients in each 
group. Their baseline systolic/diastolic blood pressure and lipid profile was estimated 
and kept in individual’s folder. Group-I was on Ispaghula 10 grams, group-II was 
on 10 grams Anjeer, and group-III was advised to take 10 grams Ispaghula and 10 
grams Anjeer in combination for 3 months. Group-IV was on placebo therapy. After 
3 months when results were compiled and analyzed statistically, it was observed that 
Ispaghula decreased LDL-c significantly with p-value <0.05, Anjeer decreased LDL-c 
significantly with p-value <0.01. When both herbs were combinely given, they reduced 
systolic BP with p-value <0.01, LDL-c reduced highly significantly with p-value 
<0.001, and HDL-c increased significantly with p-value <0.05. It was concluded from 
the study that Ispaghula and Anjeer have LDL-c lowering potential if given separately. 
When used in combination they reduce systolic BP, LDL-c, and increase HDL-c.
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advised to come for follow up monthly. Their LDL-cholesterol and 
HDL-cholesterol, blood pressure was measured/determined monthly. 
After three months all parameters were evaluated like their blood 
pressure and lipid profile. Results were compiled and statistically 
analyzed by using SPSS version 5.0 2014. Mean values of the tested 
parameters were expressed with±SEM and paired‘t’ test was applied 
to determine significant changes in mean values before and after 
treatment. P-value>0.05 was considered as non-significant change, 
p-value<0.01 was considered as significant and p-value<0.001 was 
considered as highly significant change in tested parameters. 

Results
When results were compiled and statistically analyzed, it was 

observed that Ispaghula reduced SBP of 23 patients from 130.11 mm 
of hg to 125.89 mm of hg, and 89.45 to 87.91 mm of hg in systolic 
and diastolic BP respectively. Both are non significant results. 9.06 

mg/dl decrease in LDL-c was observed which significant change is. 
HDL-c was increased from 38.43±1.65 to 41.87±1.95 mg/dl which 
is non-significant change in the parameter. Anjeer decreased 133.55 
to 130.06 mm of hg and 91.65 to 85.96 mm of hg in systolic and 
diastolic BP respectively and change in both parameters are non-
significant. This fruit reduced LDL-c from 175.88 to 159.20 mg/
dl in 25 hyperlipidemic patients which is significant change in the 
parameter. HDL-c increased from 33.86 to 39.01 mg/dl which is non-
significant change. When both agents were used combine SBP, and 
DBP were decreased from 134.76 to 121.88 and 90.49 to 85.02 mm of 
hg in 25 patients. Change in systolic BP is significant but in diastolic 
BP it is non-significant change. LDL-c in this group was reduced 
from 178.76 to 160.99 mg/dl which is highly significant change in 
the parameter. HDL-c was increased from 39.61 to 48.69 mg/dl which 
is significant change. In placebo group changes in all parameters are 
non-significant (Table 1).

Table 1 Showing pre and post-treatment mean values, ±sem, changes in results and biostatistical significance

Group of patients Evaluated 
parameters

Pre-treatment 
values

Post-treatment 
values

Change in pre and 
post-treatment 
values

Change in 
percentage p-value

Ispaghula n=23

SBP 130.11±2.01 125.89±2.00 4.22 3.24 >0.05

DBP 89.45±1.98 87.91±2.90 1.54 1.72 >0.05

LDL-c 179.04±2.18 169.98±2.76 9.06 5.06 <0.05

HDL-c 38.43±1.65 41.87±1.95 3.44 8.95 >0.05

Anjeer n=25

SBP 133.55±1.75 130.06±1.09 3.49 2.61 >0.05

DBP 91.65±1.54 85.96±2.02 5.69 6.2 >0.05

LDL-c 175.88±2.67 159.20±2.66 16.68 9.48 <0.01

HDL-c 33.86±1.74 39.01±2.64 5.15 15.2 >0.05

Ispaghula+Anjeer 
n=25

SBP 134.76±1.88 121.88±2.76 12.88 9.55 <0.01

DBP 90.49±2.63 85.02±3.96 5.47 6.04 >0.05

LDL-c 178.76±3.12 160.99±3.86 17.77 9.94 <0.001

HDL-c 39.61±2.61 48.69±3.63 9.08 22.92 <0.05

Placebo n=24

SBP 120.05±1.87 119.77±2.91 0.28 0.23 >0.05

DBP 75.85±2.91 75.01±2.77 0.84 1.1 >0.05

LDL-c 141.05±1.97 140.25±2.22 0.8 0.56 >0.05

HDL-c 42.56±2.06 42.59±1.64 0.03 0.07 >0.05

Key: All parameters and change before and after treatment in parameters are measured in mg/dl and their mean values are written with ±SEM. 
P-value<0.01=significant, p-value >0.05=non-significant changes in lipid profile. HDL-c and LDL-c values are measured in milligrams per milliliter. SBP stands for 
systolic blood pressure, DBP stands for diastolic blood pressure and were measured in millimeter of mercury (HG). n, sample size.

Discussion
Recent evidence suggests that even moderate-intensity activity, 

including brisk walking, is associated with substantial reduction of 
cardiovascular disease risk. These findings support the 1995 federal 
exercise guidelines endorsing 30 minutes of moderately intense 
physical activity most days of the week, a program that should be 
feasible and safe for most of the population. Regular exercise and 
maintenance of healthy weight should also help reduce insulin 
resistance and the risk of non-insulin-dependent diabetes mellitus, 
which appears to be an even stronger risk factor for cardiovascular 
disease in women than in men. Diabetes is associated with a 

threefold to sevenfold elevation in cardiovascular disease risk among 
women, compared with a twofold to threefold elevation among men. 
Approximately half of all deaths in patients with non-insulin dependent 
diabetes mellitus are due to heart disease. Ispaghula (psyllium husk) 
has hypolipidemic effects due to its inhibition of enterohepatic 
circulation of bile acids in GIT. Decreased pool of bile in gall bladder 
causes hepatocytes to synthesize bile instead of cholesterol in liver. 
Anjeer or Figs are well known for their antioxident properties and 
they contain phytochemicals which cause transcriptory synthesis of 
apoproteins which are structural and physiological parts of HDL. 
Both of these characteristics have proved Anjeer as hypolipidemic 
herbs/fruits. Flavonoids, fluranocoumarins, organic acids found in 
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these fruits have hypolipidemic features as mentioned by Guruj Y 
et al.15 In our observation Ispaghula reduced LDL-c in 23 patients 
which is significant when analyzed statistically. Ispaghula’s effects 
in other parameters are very mild and non-significant. These results 
match with results of study conducted by Marstein M et al.,16 who did 
observe almost same changes in LDL-c when 30 grams of ispaghula 
was used for one month in 30 hyperlipidemic patients. Weildshr G 
et al.17 explained MOA of Ispaghula as hypolipidemic agent that 
husk of these seeds inhibit enterohepatic circulation of bile causing 
synthesis of bile instead of cholesterol by hepatocytes. Schooler 
R et al.18 explained that HDL-c must be increased when too much 
psyllium husk may be used in remarkable time period, but sample 
size also counts, they further explained. Jeajath C et al.19 stated that 
apoproteins formation in liver cells is most important step induced 
by psyllium husk as hypolipidemic agent. Anjeer when used alone in 
25 hyperlipidemic patients in our observation are effective to reduce 
LDL-c only, as other parameters proved no significant changes. It was 
also proved by study conducted by Restham T et al.20 They proved 13 
% decrease in LDL-c in 53 hyperlipidemic and hypertensive patients 
when they used 10 grams anjeer for four months. Jufthas Y et al.21 
wrote that environmental factors affects study results when sample is 
only taken from human population. Close observation and frequent 
follow up visits are needed and necessary steps in human involved 
research work. Astolth ER et al.22 advised their patients for strict half 
an hour physical exercise and banned them to take any processed 
and dairy foods during their drug trial. They also got same results of 
anjeer fruit in hyperlipidemic and hypertensive patients. Ethere C et 
al.23 used fruit extract of anjeer in albino rats and proved that HDL-c 
may be affected significantly. These results explain close observatory 
environment for avoiding any false data/results during any sensitive 
research work. In our research it was proved that combination of 
anjeer and psyllium husk affect on systolic BP, LDL-c and HDL-c, 
but diastolic BP is not affected significantly. Thyswe JE et al.24 proved 
biostatistically significant effects of psyllium seeds and anjeer on 
LDL-c, HDL-c, TG, TC, VLDL in diet-induced hyperlipidemic 
mice. Again it is proved and strongly recommended that controlled 
environment is first necessary step to get true results from research 
work. Jouhall C et al.,25 Ersuwe T et al.,26 Thooharr F et al.,27 Rothr E 
et al.,28 Usde E et al.29 mentioned that in human body just to reduce 
lipid levels can prevent development of CAD, heart arrhythmias, 
CCF, and cardiac arrest.

Conclusion
It was concluded from this research work that fruits like anjeer and 

fibers like psyllium can work to reduce serum lipids in human body 
and because of prevention from complications of hyperlipidemia.
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