
EffectofHilsa(Tenua/asailisha)Fishin
HypercholesterolemicSubjects

Salamatullah Quazi*, Md. Mohiduzzaman, Md. Mostafizur Rahman and
S. M. Keramat Ali.

Bangladesh Med. Res. Counc. Bul!. 1994,20(1) 1 - 7

Summary :

Tenualasa ilisha is a popular, tasty fish found in the rivers of Bangladesh round the
year. The fish is rich in oil which provides mainly 16:0 and 18:1 fatty acids but also a little of
w-3 polyunsaturated fatty acids (w-3PUFAs).The present study was undertaken to evaluate
the effect of eating hilsa fish in hypercholesterolemic subjects. The fish was indeed found
to have hypocholesterolemic effect in subjects who had hypercholesterolemia. After 10
monthsofeating100ghilsafishperday,serumtotalcholesterollevelfellfrom285.1to 244.6
mgldl (14.2%decrease) in the hypercholesterolemic subjects. But the difference was not
statistically significant (p<0.05).The fall in total cholesterol was exclusively due to fall in
LDL-cholesterol. Serum triglyceride, serum HDL-cholesterol increased in the experimental
subjects by 12.5%. On the other hand, serum total cholesterol, HDL-cholesterol, LDL-
cholesterol and triglyceride levels were not changed in control subjects. Both in control and
experimental subjects there were no changes in body weight and blood pressure during the
study period. The results indicate that hilsa fish, although it is fatty and contains cholesterol,
but it may reduce blood cholesterol level in hypercholesterolemic subjects.

Il1troduction :

A numberof studies havedemonstrated the importance of longchain polyunsaturated
fatty acids (PUFAs) inthe treatment of hypercholesterolemia in both men and animals. Itwas
found that PUFAs present in plant oils (w-6 PUFAs) were effective in reducing blood
cholesterol levels in man. Itwas soon revealed from many studies in humans'.2as well as on
animals3.4that long chain PUFAs of marine origin (the w-3 PUFAs) were more effective in
lowering blood cholesterol than plant w-6 PUFAs. The coronary death risk was lower in the
fish-eating population and their plasma total cholesterol, LDL-cholesterol. VLDL-cholesterol
and triglyceride levels were lower, but HDL-cholesterollevel higher, than in people who ate
little or no fish5.6.It has been postulated that elevated plasma LDL-cholesterollevel has a
major role in causing coronary heartdiseases7.On the other hand, it has been postulated that
HDL-cholesterol is a protective factor against the development of CHD8.

We previously reportedthat feeding either hilsafish oil or soybean oil at 5% level in the
diet did not have any effect on serum and liver cholesterol levels of growing
normocholesterolemic rats9. Kobatake1Oobserved a significantly decrease in serum total
cholesterol of experimentally induced hypercholesterolemic rats fed docosahexaenoic acid
(C22:6, w-3 PUFA). We also observed that feeding 2 or 5% pangas fish oil (contain certain
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amount of C22:6 PUFA)toexperimentallyinducedhypercholesterolemicratsresultedmore
fall in serum and liver cholesterol levels as compared to those fed 2 to 5% soybean oil
respectively1'.

The present study was undertaken to observe the effects of hilsa fish on serum
lipid profiles in hypercholesterolemic subjects. The results were compared with
normocholesterolemic subjects.

Materials and Methods :

Forty three subjects (age range from 41 to 58 years) blood lipid profiles were
determined. The subjectswereselected amongthe teachers andofficers of Dhaka University
whose blood lipid profileswere previously investigated inour laboratory. A questionnaire was
developed in which name, age, sex, profession, educational qualifications, daily food intake
pattern, previous blood cholesterol level, hypertension and diabetes, if any were recorded.
Their body weight, height and blood pressure were recorded. Bloodwas drawn fromthe vein
after overnight fasting and serum was used for the determination of lipid profiles by using
enzymatic kit reagents. After all these analyses, 20 hypercholesterolemic subjects (blood
cholesterol above 250 mg/dl) were provided with a diet chart as per individual requirement
and suggested to eat 100g (two pieces) hilsa.fish every day. The other 20 normal (blood
cholesterol below 200 mg/dl) subjects were asked to continue eating their normal food that
they were eating at that time. Exactly after 5 and 10 months of dietary suggestions, the
subjects (both experimental and control) were asked to come to our Laboratory in fasting
condition in the morning. Their body weight, blood pressure and lipid profiles were re-
examined. Food intake pattern was again noted. Seventeen subjects were reported at 5 and
10 months in each group.

Serum HDL was separated by a commercially available kit (HDL-cholesterol
Precipitant, Boehringer Mannheim, F.R.G). Serum LDL was also separated by another
commercially available kit (LDL-cholesterol, PVS method, Boehringer Mannheim, F.R.G).
Serum total cholesterol and cholesterol present in HDL and LDL were determined
enzymatically according to the method of Sidej12by using a kit (Monotest Cholesterol) also
available with Boehringer Mannheim, F.R.G.Serumtriglyceride was also determined with an
enzymatic kit (Triglyceride GPO-Trinder, Sigma Diagnostics).

The results were statistically analysed by means of multiple range test of Duncan'3.

Results :

Out of 43subjects,40 (male 32,female 8) wereselectedforthe study purpose and they
were divided into 2 equal groups. Subjects having blood cholesterol level below 250 mg/dl
were served as control andthose whose bloodcholesterol values was above 250 mg/dl were
treated as experimental subjects. Meanage for the control groupwas 44.1 years and that for
the experimental group was 47.3 years (Table-1). The height was 160.0 and 164.5cm for
control and experimental subjects respectively. Initialbodyweightwas 60.2 kgfor control and
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62.7 kg for experimental group. There was no significant change in body weight observed at
5 and 10monthsfollow-up time amongeachgroup. Similar typeof resultswere alsoobserved
in case of blood pressure.

Table-1 : Physical parameters and blood pressure of subjects at different time intervals.

Parameters

Age (Years)

Height (em)

Body Weight (kg)
Initial
At 5 months
At 10 months

Blood Pressure (mm Hg)
Initial
At 5 months
At 10 months

Values are mean:l:SD of 20 subjects initially and 17 subjects at 5 and 10 months in each group.

Serum total cholesterol, HDL-cholesterol, LDL-cholesterol and triglyceride
concentrations of both control and experimental subjects are shown in Table-II. Average
serum total cholesterol levels were 201.6 mg/dl for control group and 285.1 mg/dl for
experimental subjects at 0 days of the experiment. There was no remarkable change on
serum total cholesterol level of control subjects at 5 and 10 months (at 5 months, 197.3 mg/
dl; at 10 months, 199.0 mg/dl). On the other hand, there was 8.8% fall in serum total
cholesterol observed in the experimental subjects at 5 months of the experiment. A further
5.9% decrease in blood cholesterol level was observed at 10 months as compared to 5
months value of blood cholesterol of th~ experimental subjects. The total decrease in blood
cholesterol value was 14.3% in 10 months time who ate hilsa fish in addition to their normal
food intake, but this difference was not statistically significant (p<0.05). Interestingiy, serum
HDL-cholesterollevel increasedby 11.3% and 12.5% at5 and 10monthsof the experimental
period in the experimental subjects as compared to the initial value (initial, 31.9; at 5 months,
35.5; at 10months, 35.9 mg/dl). However,there was no increase but a slight decreasing trend
of HDL-cholesterol incontrol subjects at different time intervals. Like serum total cholesterol
there was fall in serum LDL-cholesterol at 5 and 10 months of the study period compared to
the initialvalue (initial, 207.9; at 5 months,185.3;at 10months,170.8mg/dl). LDL-cholesterol
level at different time intervals remained almost same in the control group (initial, 136.7; at
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Sub'ect
Control Experimental

44.1 :1:8.5 47.3:1:9.2

160.0:1:7.4 164.5:1:6.5

60.2:1:8.0 62.7:1:8.4
59.6:1:7.4 63.3:1:8.3
59.7:1:7.8 62.9:1:8.7

109/74 120/81
114/75 129/82
109/74 119/78
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5 months, 135.8; at 10 months, 133.5 mg/dl). In case of serum triglyceride, the values at 5
and 10 months were almost the same as the initial level, but there was slight decrease in
serum triglyceride concentration at 5 and 10 months of the study period compared to that of
the initial value. Ratio of serum total cholesterol to HOL-cholesterol was low at 5 and 10
months as compared to initial value in the experimental subjects.

Table-II: Serum lipid profiles of subjects at different time intervals

Values are mean :tSO of 20 subjects initially and 17 subjects at 5 and 10 months in each

group. Values with common superscript in a column for each parameter are not significantly
different (p<0.05).
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Parameters Subject

Control Experimental

Serum total

cholesterol (mg/dl)
Initial 201.6:t24.5a 285.1 :t79.6a

At 5 months 197.3+18.9a 259.9:t49.5a

At 10 months 199.0:t 19.9a 244.6:t41.3a

HOL-cholesterol (mg/dl)
Initial 33.1;t6.9a 31.9:t9.5a

At 5 months 32.6:t7.2a 35.5:t6.4a

At 10 months 32.1:t5.8a 35.9:t5.3a

LOL-cholesterol (mg/dl)
Initial 136.7 :t23.0a 207.9:t78.9a

At 5 months 135.8:t 17.4a 185.3:t49.1 a

At 10 months 133.5:t23.7a 170.8:t49.4a

Triglyceride (mg/dl)
Initial 201.7:t47.8a 223.9:t64.9a

At 5 months 206.2:t49.7a 194.5:t53.7a

At 10 months 192.2:t33.8a 191.2:t62.4a

Ratio of total cholesterol to

HOL-cholesterol

Initial 6.09 8.93

At 5 months 6.05 7.32

At 10 months 6.19 6.81
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Discussion:

Tenualosailishaoccupies a uniqueposition amongstthe fishes of reverineand marine
origin; it is the fattiest of all freshwatar fishes available in the ponds, lakes and rivers in
Bangladesh. Itcontains about0.3 to 1.2%cholesteroj14.Fattyacid analysis revealedthat hilsa
body oil is poor in long chain w-3 PUFAs, only about 2% of total fatty acids compared to 15-
20% present in marine fish oilsls,16.Nevertheless, we observed that hilsa fish has
hypocholesterolemic effect in hypercholesterolemicsubjects,although the decrease was not
statistically significant. Previously, we also observed similar type of results in
hypercholesterolemic ratsl7.The decrease in serum total cholesterol levels after feeding a
diet containing PUFAs is thought to be mainly due to an increased rate of excretion of sterols
and bile acids in the feces. The phenomenon has been observed in both
normocholesterolemic animals'8 and humans19and also in human subjects with familial
hyperglyceridemial9. In the present study we also observed a fall in triglyceride levels in
subjects who had hyperglyceridemia. Previously, we found slightly higher rate of fecal
excretion of cholesterol in hilsa oil-fed hypercholesterolemic rats than in the soybean oil-fed
animals17.It is expected that this increased excretion of fecal cholesterol was accompanied
by higher levelof fecal bile acidexcretion. Ifexcessbileacids andsterols areexcreted through
feces, then more cholesterol is likely to be degraded in the liver to bile acids and as a result
blood cholesterol level may decrease.

Another mechanism of reduction in serum cholesterol levels upon feeding of PUFAs

is through their suppressionof endogenouscholesterol biosynthesis by inhabiting HMG-CoA
reductase, the rate limiting enzyme of cholesterol biosynthesis. The activity of this enzyme
has beenshown to be regulated notonly bythe end productcholesterol but also bythe degree
of unsaturation of dietary fat, the higherthe unsaturationthe lower the enzyme activity20.The
long chain w-3 PUFAs of hilsa oil, although present in small amounts might have contributed
by this mechanism to somewhat hypocholesterolemic effect of the fish eaten by
hypercholesterolemic subjects.

In the present study, LDL-cholesterol fell and HDL-colesterol slightly rose in
hypercholesterolemic subjects. This indicates that PUFAs, irrespective of their configuration
or degree of unsaturation, augment equally well the expression of LDL-receptors of hepatic
and extrahepatic tissues, probably by mechanism analogous to that seen in animals (rat,
rabbit) after administration of steroid or drug21,22.

From the result, it can be seen that the decrease in serum total cholesterol was less

in the second half (from 259.9 to 244.6 mg/dl) than in the first half (from 285.1 to 259.9 mg/
dl) of the experiment. The experiment was started in July and completed in May next year.
After 5 mOnthsof the first phase i.e. in December,the subjects informed that they ate 2 pieces
of hilsafish almost everyday. Butat the end ofsecond phase i.e. in May,the subjects reported
that they could not eat hilsa fish regularly because of its scarcity and cost during that period.
This may be the probable reasonfor which the effect of hilsafish was less pronounced during
the second phase of the experiment.
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So far as blood cholesterol is concerned, results reported here bear good news for
people consuming riverine fat fish (Tanualosa ilisha) which contains rather small quantities
of long chain w-3 PUFAs. However, further experiments are needed to establish these
findings.
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