ORIGINAL ARTICLE

Use of

Psyllium Husk with

new Pharmacokinetic and

Pharmacodynamic Considerations

HASAN RAZA!, ANIS FATIMA?, ANSER ASRAR®, SHAH MURAD", IJAZ FATIMA?®

ABSTRACT

Objective: To see effects of Psyllium husk on specific lipid parameters like total cholesterol, LDL-
cholesterol and triglycerides, which are important risk factors for development of CHD.

Design: It was single blind placebo-controlled study conducted at Department of Pharmacology,
BMSI, JPMC-Karachi from March 2011 to June 2011.

Results: Consumption of 10 grams Psyllium husk/day lowered serum total cholesterol from
220.83+1.3 to 201.14+2.1, LDL-cholesterol from 180.77+1.1 to 130.11+1.0 and triglycerides from
233.22+5.8 to 188.13+£3.1 mg/dl in three months. Changes in all these parameters are highly
significant when analyzed biostatistically. Effects by placebo in all lipid parameters were non-
significant (P>0.05).

Conclusions: Psyllium significantly lowered triglycerides, serum total and LDL-cholesterol
concentrations in subjects consuming a low-fat diet. Psyllium is well tolerated and safe when used

adjunctive to a low-fat diet in individuals with mild-to-moderate hypercholesterolemia.
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INTRODUCTION

Thirty percent of normally looking individuals has
undesirably high serum cholesterol concentrations.
Although a low-fat diet is the primary intervention for
these individuals, diet alone may not produce a
sufficient response in the estimated 7% of these
individuals with overt coronary heart disease or
severe hyperlipidemia’™® Various studies has have
proved that elevated serums total and low density
lipoprotein (LDL) Cholesterol concentrations are
powerful risk factors for CHD, with oxidation of LDL
potentially playing a major role in atherogenesis and
development of CHD.? Each 1% increase in the
serum cholesterol concentration results in 2-3%
increase in CHD risk (Anderson et al; 2000). The
levels below 200 mg/dl are classified as desirable
blood cholesterol, those 200 to 239 mg/dl as
borderline high blood cholesterol and those 240
mg/dl and above as high blood cholesterol. The cut
point that defines high blood cholesterol (240mg/dl) is
a value above which risk of CHD rises steeply. The
cut points recommended are uniform for adult men
and women of all ages (Kostner GM; et al 1989)>"°
In primary and secondary prevential trials, reduction
in total and LDL cholesterol concentrations improved
the function of the coronary endothelium and
decreased the risk of CHD (Mayes, 1993)''*'*
Psyllium husk has biphasic effects on gastrointestinal
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tract and cardiovascular system, determining its
pharmacokinetic and pharmacodynamic
considerations™*°. Soluble fiber has been shown to
augment the cholesterol-lowering effects of low-fat
diets in individuals with  mild-to-moderate
hypercholesterolemia. Psyllium is a source of natural
and concentrated soluble fiber derived from the
husks of blonde psyllium seed. Psyllium is well
accepted as a safe and effective bulk laxative and is
an adjunct to dietary intervention for individuals who
do not adequately respond to a low-fat, low-
cholesterol diet. When consumed as part of a low-fat
diet, previous studies indicated that psyllium
decreases serum total cholesterol concentrations an
additional 3-6% and serum LDL-cholesterol
concentrations an additional 5-9% relative to
placebo, with no effect on serum HDL-cholesterol or
triacylglycerol concentrations and inconclusive effects
on serum apolipoprotein (apo) B concentrations.
Psyllium has also been reported to reduce serum
total cholesterol concentrations 5-15% and serum
LDL-cholesterol concentrations 8-20% in
hypercholesterolemic men consuming a typical, high-
fat diet®®. To more precisely determine psyllium's
effects on serum lipids, we conducted placebo-
controlled research, providing strength to statistical
analysis of the effects of the drug.

PATIENTS AND METHODS

The research work was in single blind placebo-
controlled design and was conducted at department
of Pharmacology and therapeutics, Basic Medical
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Sciences Institute, Jinnah Postgraduate Medical
Centre, Karachi, from March to June 2011. Sixty
patients of primary hyperlipidemia were initially
enrolled in this study, selected from ward and OPD of
National Institute of Cardiovascular Diseases,
Karachi. Newly diagnosed and untreated primary
hyperlipidemic patients of either sex, age range from
21 to 60 years were randomly selected. Patients with
diabetes mellitus, peptic ulcer, renal disease, hepatic
disease, hypothyroidism and alcoholism were
excluded from the study. After explaining the
limitations, written consent was obtained from all
participants. The study period consisted of 90 days
with  fortnightly follow up visits. The required
information like name, age, sex, occupation, address,
previous medication, date of follow up visit and
laboratory investigations, etc of each patient was
recorded on a proforma. Detailed medical history and
physical examination of all patients were carried out.
All the base line assessments were taken on the day
of inclusion (Day-0) in the study and a similar
assessment was taken on Day-90 of research
design. After fulfilling the inclusion criteria patients
were randomly divided into two groups, i.e.Drug-
1(Psyllium husk 10gm/day) and Drug-2 (placebo
capsules, containing equal amounts of partly grinded
wheat) groups. Patients of drug-1 group were
advised to take Psyllium husk (ISPAGHOL) 10 gm
daily in three divided times after or before each meal.
Patients of drug-2 group were provided placebo
capsules, i.e. one capsule, thrice daily, after meal for
90 days. Patients were called every 2 weeks for
follow up to check blood pressure, weight, pulse rate
and general appearance of the individual. Drug
compliance to the regimen was monitored by
interview and counseling at each clinical visits.
Serum LDL-cholesterol was calculated by Friedwald
formula (LDL-Cholesterol=Total Cholesterol-
(Triglycerides/5+HDL-Cholesterol). Data were

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

RESULTS

Results of the research work are biostatistically highly
significant (P<0.001) in case of drug effects and non
significant (P>0.05) in case of placebo effects. Out of
60 patients, 58 completed the overall study period.
Two patients withdrew from one group (Psyllium husk
group) due to non-compliance of Psyllium. Their
complaint was bizarre (actually metallic) taste of the
drug Psyllium husk. When results were summed up
and test parameters were compared, it was seen
that, after 90 days of treatment with Psyllium husk,
total cholesterol decreased from 220.83 mg/dl to
201.14 mg/dl, LDL-cholesterol decreased from
180.77+1.1 mg/dl to 130.11+1.0 mg/dl, biostatistically
change in both parameters are highly significant
(P<0.001). When difference between Psyllium and
placebo effect were compared it was 15.18 % in total
cholesterol and 17.15 % in LDL-cholesterol.
Triglycerides at baseline were 233.22+5.8 mg/dl
which reduced to 188.13+3.1 mg/dl, which is again
highly significant change in the parameter. Difference
between drug and placebo effect is 17.15 %. In
placebo group at day-0, LDL-Cholesterol level was
144.68+1.22 mg/dl, which decreased to 141.00+1.11
mg/dl, which is non-significant (P>0.05). Total
cholesterol in this group at day-0 was 209.11+3.11
mg/dl which reduced to 207.21+1.00 mg/dl, which is
again non significant change in the parameter.
Triglycerides at baseline was 216.12+3.01 mg/dl
which reduced to 215.77+2.14 mg/dl which is non
significant change (P>0.05).

Table 1: Comparisons of effects of Psyllium husk and placebo on various lipid parameters
Type of Lipid Before treatment After treatment P-value | Difference between drug and placebo effect
Total cholesterol | 220.83+1.3 201.14+2.1 <0.001 15.18 %
LDL-cholesterol 180.77+1.1 130.11+1.0 <0.001 17.15%
Triglycerides 233.22+5.8 188.13+3.1 <0.001 9.31%

Note: all lipid parameters are measured in mg/dl, sample size is 60, * are indicating standard error of mean, <0.001 means highly significant

result in biostatistics

DISCUSSION
Suggested mechanisms of Psyllium to reduce
cholesterol and triglycerides are that Psyllium

stimulated bile acid synthesis (7-hydroxylase activity).
Second mechanism is diversion of hepatic
cholesterol for bile acid production. Effects of
Psyllium on absorption of cholesterol and fat
appeared minimal but may make a small contribution
to cholesterol lowering. All these effects are due to

drug’'s pharmacokinetic peculiarities. Additional
mechanisms such as inhibition of hepatic cholesterol
synthesis by propionate and secondary effects of
slowing glucose absorption may also play a role'**°.
This study proves that significant changes occurred
in serum total cholesterol, LDL-Cholesterol and
serum triglycerides as a result of administration of
Psyllium husk for the period of three months. LDL-
Cholesterol is reduced highly significantly (P<0.001).
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Our study matches with the study of Petchettil et al'®
who observed almost same changes in LDL-
Cholesterol of 26 male patients, treated with 3.4 gm
of Psyllium thrice daily for eight weeks. These results
also match with two other research studies
conducted by Saper RB et al*’ and Sartore G et al'®.
Our study results are in contrast with the study
results of Shrestha S et al*® and Theuwissen E and
Mensik RP? who observed less percentile changes
in lipid profile of hyperlipidemic patients. They
observed that Psyllium decreased LDL- Cholesterol
10.2% in 70 male patients when treatment period
was 4 weeks. This contrast may be due to increased
sample size and lesser duration of treatment in their
study. Our research work also contradict the results
in reduction of serum lipids in two other research
studies conducted by Wei ZH et al’* and Giacosa A
and Rondanellim? who observed significant changes
in serum lipids of placebo group of patients, i.e.,
cholesterol and triglycerides with use of 13 grams of
psyllium husk in 22 and 15 grams of psyllium in 50
hyperlipidemic patients for three months and four
months respectively. Both of these results are in
contrast with our inference due to their different
design of research work and higher dose of drug
psyllium husk
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