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Abstract

This report will first discuss the presence of sterol in vegetable oils and then review basic
features about the fatty acid composition of different edible oils of plant and fish origin.
Vegetable oils namely palm, olive, soy, corn and a wide variety of other seeds are of plant
origin. On the other hand, cholesterol is synthesized predominantly in animal tissues, while it
is nearly absent and/or, if present only in trace amounts in plant tissues. Thus ‘cholesterol-free
vegetable oil’ does not have scientific basis and it could be considered as a misleading
information for the consumers. An important component of this review is to disseminate
information on cholesterol and other sterols to help formulate guideline(s) on edible oils, at
least. for the population that desires a good maintenance of health on the basis of available
scientific evidence. This article also describes the comparative effects of vegetable vs. fish
oils on health and diseases with a special reference to the saturated and (poly)unsaturated fatty
acid contents of these edible oils. In addition, the emergence of structural modification of
vegetable oils would be discussed. Finally, some suggestions for the ingestion of fats in terms

of edible oils are proposed on the basis of epidemiological and experimental evidence.

Key wards: Vegetable oil, fish oil, hypercholesterolemia, saturated and polyunsaturated fatty

acids

Introduction

Research on cholesterol has been in continuous progress for last two centuries, thus
indicating its crucial impact on human life. Cholesterol is referred to as ‘double-
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edged blade’ due to its roles as both a friend and a foe'. Without it cell could not be
thought of being constructed, while increased concentrations of cholesterol in the
body can be lethal for the organism as a whole and produce severe alterations in the
blood vessels leading to atherosclerosis, a life-threatening problem for human
population. Though mammalian cell is capable of producing its own cholesterol, but
it does also obtain dietary cholesterol through blood. Thus the amount of cholesterol
in the diet plays crucial role in determining the severe disease states of the body.
Accordingly, intake of cholesterol-free food products is advocated to decrease
mortality from cardiovascular diseases (CVD). This document will primarily deal
with the issue of ‘cholesterol-free vegetable oil,” as advertised by different oil-
producers in Bangladesh and will then address the background for the interest in
designing of an edible vegetable oil that would exert minimal lipidemic-load on
plasma and cardiovascular health as well.

On the other hand, voluntary choices of edible oil can give rise to disproportionate
intake of saturated versus polyunsaturated fatty acids and n-6 versus n-3
polyunsaturated fatty acids. It is anticipated that the saturated, n-6 and n-3
polyunsaturated fatty acid (PUFA) contents of these oils have an influence on human
health and disease processes, if so, then what should be the ideal composition of
edible oils to minimize their effects on disease processes. The n-6 and n-3 PUFA
ratio in the Paleolithic diet was believed to be less than 1.0% however, this ratio has
dramatically been increased in the present day human diets in different countries
including United Kingdom, United States of America and Japan®. In the light of the
altered n-6/n-3 ratios, the association of CVDs with the n-6/n-3 ratio would be
discussed. Also we will stress on the intake of fish oil rich in n-3 PUFAs as a way to
reduce cardiovascular diseases. Attentions have been paid to explore the probable
correlation between intake of edible vegetable oils and increased prevalence of
diabetes and diabetes-related complications in Bangladesh.

Obesity and its interaction with consumers’-producers’ interest

The present era of automation is a major contributor to obesity. Moreover, an
increase in energy intake owing to a palatable food supply and a decrease in energy
expenditure have further weighted this problem of over-weights. Obesity is
associated with numerous diseases including diabetes, atherosclerosis, coronary heart
disease and many others®. These problems have increased the consumers’ interest in
the nutritional aspects of health, and in accordance, various recommendations have
been put forward to overcome the obesity-related complications in both the
developed and developing countries’. Consequently consumer’s interest has led food
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producers to develop foods that would help to minimize these complications. The
introduction of ‘cholesterol-free vegetable oil’ is one of such food products and its
campaign has drawn a huge attention of the consumers. The campaign is, however,
non-scientific and sometimes might be unphysiologic to health, and it deserves
further scientific discussion.

The  compounds  found in  nature  with  the  parent  nucleus
‘perhydrocyclopentanophenenthrene’  (consisting of fused phenanthrene and
cyclopentene ring) are called steroids. The steroids containing alcoholic hydroxyl
functional groups (-OH) are referred to as ‘sterol’ compounds. In vertibrate animals,
the most abundant steroidal compound is ‘cholesterol’ and it has not been found in
plant tissue %’ and/or, if present only in trace amounts®. Reeves and Weihrauch,
(1979) reported, however, that flaxseed, safflower, sunflower, corn, olive, soybean,
margarine, peanut, palm and coconut oils do not contain cholesterol’. Cholesterol
was first discovered as component of gallstone by French chemist M.E. Chevreul"
Several sterol compounds (called as phytosterol) are abundantly present in plant
kingdom.

Stigmasterol is a member of such phytosterol compounds and its structure is similar
but not identical to that of the cholesterol. Stigmasterol has an ethyl group at C24-

position and a double bond between C22 and C23. This sterol occurs in soybean oil,

while sitosterol, another phytosterol occurs in wheat germ oil''. It is notable that
cholesterol and the phytosterols are not bio-convertible, otherwise they could be
substituted for each other in case of dietary supplementation. Therefore, the labeling
of 100% cholesterol-free vegetable oil does not make any sense. The labeling is, thus,
being irrationally used. It is plain cheating.
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Figure 1. Structures of cholesterol (A) and stigmasterol (B)
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Vegetable oil with phytosterol is rather beneficial for adult health

Edible vegetable oils that contain sterol components could rather be considered as

food with substantial health benefits as because plant sterol-containing foods

12-
decrease plasma cholesterol'*"”.

16,17

Plant sterols compete with cholesterol for
absorption ™', hence decreasing the intestinal absorption and accumulation of
cholesterol in the plasma. Intakes of 2~3 g plant sterol per day have been reported to
decrease total cholesterol and LDL-cholesterol levels by 9% ~ 20%". Therefore,
cholesterol and phytosterol could be referred to as antagonistic attributes to each
other. The commercial campaign label should, thus, be that a given edible vegetable

oil is ‘cholesterol reducing’ rather than ‘cholesterol free’.

However, recent concern has been raised regarding the tendency of plant sterol-
containing foods to decrease plasma ¢ -plus -carotene, -tocopherol levels'®. These
are very important physiological antioxidants and crucially required at the
developmental stages. This suggests that the use of the foods with plant sterol should
be discouraged in early stages of life. Therefore, the food products rich in plant
sterols should be reserved for adults requiring lowering of cholesterol levels because
of hypercholesterolemia and related cardiovascular complications.

Does edible vegetable oil has any effect on blood cholesterol?

Even if the vegetable oil does not contain cholesterol at all, and/or even if the
vegetable oil is 100% refined from cholesterol, still the ingestion of oil is problematic
for the health of the individuals with increased plasma cholesterol levels. Vegetable
oils namely soybean, olive and palm oil, respectively, contained 17, 13 and 50%
saturated fatty acids (see Table 3). Dietary saturated fat is the principal dietary
determinant of LDL-C (low density lipoprotein-cholesterol) even than that of the
dietary cholesterol .

Emergency of architectural modification of 0il molecule

Vegetable oils cannot customarily be discarded from the human dietary culture. Thus,
molecular modification of vegetable oil, with minimum load on body fat and no
major changes in taste, is indeed a revolutionary step for the oil-craving consumers.
Conventional vegetable oil is neutral fat and present as mostly (>90%) as 1, 2, 3-
triacylglycerol (TG) of different fatty acids, as depicted in Figure 2. Only, [-10% of
the conventional oil is 1, 3-diacylglycerol (1, 3-DAG). The digestion of TG proceeds
by the action of pancreatic lipase in the small intestine.
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Pancreatic lipase is specific for the hydrolysis of ‘primary ester linkages’ i.e. at
positions 1 and 3 of TG. Thus pancreatic lipase can only hydrolyze the terminal fatty
acids and produces 2-monoacylglycerol (2-MAG), the major end products of TAG
digestion. Seventy percent of total TG (which is the major component of the
conventional oil) is absorbed as 2-MAG. six percent as | (or 3)-MAG and the rest of
the 22% as free glycerol™,
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Figure 2. Schematic diagram of the digestion of the major component of
conventional vegetable oil (1,2,3-triacylglycerol, TG) and that of the modified
vegetable oil (1,3-Diacylglycerol, DAG) (structures in the shaded-area) by pancreatic
lipase (PL) specific enzyme capable of hydrolyzing the 1° ester linkage, ie. at
carbon-positions 1 and 3 of the TG, and their absorption.
The human intestine does not have enzyme capable of hydrolyzing the secondary
ester bond of 2-MAG or TG. Recently, some food producers in developed countries
have manufactured ‘vegetable edible oil’ which contains primarily 1, 3-DAG. This
strategy has circumvented the increasing effects of dietary oil on plasma cholesterol
and triacylglycerol associated with obesity. Compared with TG, the main digestive
product of DAG is | (or 3) monoacylglycerol,which is poorly backed(re-esterified)
into TG in the small intestine” . Experiments with obese mice™ and clinical trials in
human®® have shown that the oils containing 1,3-DAG decrease the body weight, fat
mass, serum postprandial 1,2,3-TG and cholesterol significantly at a greater extent
than that of the conventional vegetable oils.

Edible oil, its saturated, n-6 and n-3 (poly)unsaturated fatty acids

Fats are simply divided into two groups: one group is saturated fatty acids which are
contained mainly in meat and eggs; the other is unsaturated fatty acids which are
found abundantly in fish oils and vegetables. The unsaturated fatty acids are again
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divided into n-3, which is mainly present in fish and n-6 group, which is contained in
vegetable oils and other various kind of foods (figure 3). Unlike plants, animals are
unable to insert double bonds at the n-6 and n-3 positions, therefore, are unable to
synthesize n-6 linoleic acid (C18:2, n-6) and n-3 alpha-linolenic acid (C18:3, n-3) de
novo (hence they are essential fatty acids).

Animals require these pre-formed PUFAs and exploit them as precursors to
synthesize long chain fatty acids. The meat of the domestic animals is a rich source
of arachidonic acid (C20:4, n-6)*. Dietetically, it is vital for us to maintain nutritious
balance between n-3 and n-6.
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Fig 3. Structures of the physiological important fatty acids. Fatty acids are aliphatic
chains of ten or more carbons with a methyl group at one end of the molecule and a
carboxy group at the other. Fatty acids without double bonds (i.e. containing only the
single bonds) are saturated, with one double monounsaturated, with 2 or more are
referred to as polyunsaturated fatty acids (A). The first number denotes the length of
carbon chain, the second number, following the colon, refers to the number of double
bonds, and the third number, after n-, represents the number of carbons from the methyl
end of the molecule to the first double bond (B).

The major food components that raise LDL-cholesterol are saturated fatty acids”.
One of the dietary factors that lower LDL-cholesterol includes n-3 polyunsaturated
fatty acids like eicosapentenoic acid (EPA), docosahexaenoic acid (DHA).®*
Saturated fatty acids promote thrombogenesis.” Dietary trans-unsaturated fatty acids,
which are found in hydrogenated vegetable oils and used in cookies, crackers, baked
goods, fried foods, margarines and fast food chains, also increase LDL-cholesterol
and reduce HDL (high density lipoprotein)-cholesterol®”. Limiting the intake of
saturated and trans-fatty acids requires the substitution of other nutrients. The n-3
PUFAs of fish oil particularly EPA and DHA™* and certain soluble fibers (e.g. oat
products, pectin and guar gum)™' can be used as substitutes of saturated fatty acids to
reduce cholesterol, particulalrly in hypercholesterolemic individuals.
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A number of organizations have already made dietary recommendations regarding
fats®™™. An international group of scientists organized a Workshop on the Essentiality
of and Recommended Dietary Intakes for n-6 and n-3 Fatty Acids in April 1999. The
group’s recommendations are shown in Table 1”. In addition to these
recommendations, food-related industries in different countries have already begun to
return n-3 fatty acids to food supply in order to maintain a nutritious balance between
n-6 and n-3 PUFAs™.

Table 1. Recommended adequate amount of individual fatty acids per day*

Fatty acids Adults Infants
(% energy) (% energy)

LLA 2.0-3.0 10
LLN 1.0 15
“AA — 0.5
hEPA‘(upper limit) —_— < 0.1
DHA 0.1 0.35
EPA+DHA 0.3 —
°SFA < 8.0 —
‘MUFA — .
eTFA(upper limit) 1.0 _

LLA = Linoleic acid (182, w6y LLN = . .-Linolenic acid (Cg;3, n.3); AA
= Arachidonic acid (Cy.5. n.); EPA = Eicosapentaenoic acid (Cy:s, n-3);
DHA = Docosahexaenoic acid (Cyz n3). SFA = Saturated fatty acid;
MUFA = Monounsaturated fatty acid; TFA = Trans fatty acid.
“Arachidonic acid, unlike in the infants, is not essential for the adults
because adults can easily elongate and desaturate linoleic acid to
arachidoinc acid.

PEPA is contained in the breast milk, thus excess intake may interfere
with AA and infant growth.

“Saturated fatty acid should not exceed 8%.

“The majority of the fatty acids be obtained as monounsaturated fatty
acid.

*Other than dairy products, natural foods do not contain trans fatty
acids. The trans fatty acid, as a result of hydrogenation of unsaturated
fatty acids (if unavoidable, it must not exceed >1%), is not
recommended to be in the food supply.

.
reference 35
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Alterations of fatty acid pattern from the Paleolithic diet to present-day diets

The Paleolithic diet (diet from the Paleolithic period ~ 40,000 — 15,000 y ago) was
characterized by a lower saturated fat intake and a balanced intake of n-6 and n-3
essential fatty acid>™*®, The Paleolithic-diet is the diet on which we evolved and our
genetic profile was programmed. Over the past 10,000 yr, no significant changes
have occurred in our genes (perhaps 0.005%), but major changes have occurred in
our food supply, particularly during the last 150 yr. Today the ratio of n-6/n-3 has
dramatically changed (See the Table 2), whereas during our evolution it was 1:1 or

even less (Table 2).

Table 2. n-6/n-3 ratios in various populations

Population n-6/n-3
“Paleolithic 0.79
“USA 16.75
*Greece before 1966 1.0-2.0
‘UK and Northern Europe 15.0
Japan 4.0
‘Mongol 7.33

Source: “Eaton et al. (1998) (2); °GISSI-Prevenzione
Investigators (1999)*; “Sanders (2000)*; ‘Sugano and
Hirahara (2000)*'; “Hashimoto et al. (2003)*,

The change in the unsaturated fatty acid balance came about because of the
recommendation in the 1960s to substitute vegetable oils for saturated fats. These
vegetable oils are very high in n-6 fatty acids and very low in n-3 fatty acids.
Though, the ratio of n-6/n-3 in various countries changed (Table 2)>¥* only the
traditional diet of Greece has a ratio similar to that of the Paleolithic diet. The Greek
diet was associated with the longest life expectancy and lowest rate of cardiovascular

43,44

disease™ ™. Several studies using Greek-diet showed a 70% decrease in mortality in 2

4 - - 9,4
yr* and decreased death rate from cardiovascular disease®>,

Historical perspectives of fish oil and its effects on Norwegians health during
German invasion
During German occupation in Norway in 1940 there were rumors that war-affected

Norwegians had little CVDs. The low rate of CVD in the Norwegians was ascribed
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to obligatory consumption of large amounts of fish as the principal source of fat and
protein”’. Further interests in this field stemmed in 1970s when Bang (1972, 1976)**
reported that the incidences of CVD are very low in the Greenlandic Eskimoos.
Contemporarily, Hiral et al., (1984)°, Kagawa et al., (1982)" reported a low rate of
heart diseases in the Japanese islanders as compared to the main-landers. Newman et
al. (1993)", reported a similar findings in the Alaskan Eskimoos. A negative
correlation between ischemic heart disease and fish intake was reported during 20-yr
follow up study™. Very recently, Hashimoto et al., (2003)" reported that the risk of
CVDs, including hypertension and atherosclerosis in Mongolian population is higher
than that in the Japanese workers because of lower intake of marine fish in the former
populations. These epidemiological studies, followed by a great deal of experimental
studies in rats, rabbits, mouse, monkeys, swines, and clinical trials in human have
now confirmed the notion that the intake of n-3 PUFAs of fish oil is associated with a
low incidence of cardiovascular diseases™.

Bangladesh perspectives

Once, the main challenges were to provide food for all of the people. However, at
present the dietary problems have changed and appeared a problematic dimension.
The economy has relatively improved, and due to expansion of the free market a
great variety of foods within markets are available and is being expanded in day and
day out. With energy-rich foods in abundance, a considerable number of people
could now eat according to the longstanding recommendation to avoid
undernutrition. No one understood that this could create health problems.
Overnutrition and a diet unbalanced in fatty acids have been reported to increase in
mortality from cardiovascular disease in abroad and interestingly, this increase in
mortality was associated with changes in food habits and life style’.

The prevalence of diabetes particularly of type 2 diabetes and diabetes-related
complications is increasing year to year in Bangladesh and the majority of the
patients of this form of diabetes are obese®, seen usually associated with intake of
excess fat'. The factor(s) responsible for an increased prevalence of diabetes in
Bangladesh is not known clearly. The causes of diabetes are, however, multi-factorial
which involve genetic, environmental and dietary patterns too. The dietary patterns
of the recent Bangladesh are being altered with fast pace. Thus changed dietary
pattern could be one of the most important factors for the increased prevalence of
type 2 diabetes in Bangladesh. In the present report, dietary lipids are emphasized as
underlying reasons of diabetes-associated high levels of blood total cholesterol, LDL-

137



Bangladesh J. Nutr. Vol. 16, December 2003

cholesterol and triacylglycerol as well. Decreased incidence of CVDs in the fish
Eskimoos,™*” Japanese islanders, ' Alaskans® and other western countries are
attributed to a lower intake of n-6 PUFAs and a higher intake of n-3 PUFAs.

In addition, the risk factors of CVDs including hypertension, total cholesterol and
triglyceride and an increased plasma level of n-6 PUFA linoleic acid were higher in
the vegetarian Tanzania villagers when compared with their counterparts based on
fish diet of Lake-shore areas™. These CVD risk factors remain associated with type 2
diabetes®’. Therefore, comparatively, the Tanganian vegetarians may suffer from
increased incidence of hypertension, CVDs risks etc. that is because Lake-shore
peoples were ingesting more n-3 polyunsaturated fatty acids through fish diet. These
data thus suggest that the n-3 PUFA have better beneficial effects on plasma
atherogenic lipid parameters over that of the n-6 PUFA. Whatever may be the
mechanism(s), the increasing prevalence of diabetes and diabetes related-
cardiovascular complications in Bangladesh thus warns that a strategy is urgently
needed to prevent or delay diabetes and related problems.

Table 3. Major fatty acid composition (%) of some important fish and
vegetable oils consumed in Bangladesh

Fatty acid 'Hilsa *Pangus *Rupchada ‘Soybean  °Olive SPalm
PLA 60 354+25 43.0+4.5 40.0+23 13.5+x1.1 105%27 450432
STA cis.0) 27.0+1.6 13.0£22 30060 380£0.2 200+05 50=+1.1

OLA cig:1.09y 235+1.2 28015 13.5+15 55005 775+4.0 40.0=x12
LLA ¢i32.06p 1.10£0.1 280+£040 125005 69.0%07 930x18 9.7+09
LLN cig3n3 030+0.01 030x001 0.60+0.1 80 £1.1 050+025 nd

AA (204, 06) 1.58x0.07 080=x030 140023 n.d. n.d. n.d.
EPA o053y  6.60+0.60 210+020 325+060 nd. n.d. n.d.
DPA 2503y 1.80£0.14 040x0.10 280040 nd. n.d. n.d.
DHA 603 2.70+0.10  1.30x025 7.6+1.0 n.d. n.d. n.d.

Results are expressed mean + SE (standard error of mean) of three independent
determinations.

6 The fatty acid profile was determined by one-step analysis as previously described
(Hashimoto et al., 1998)%. Five mg of fish or vegetable oil was weighed and diluted with
octane. 100 51 volume of this oil solution was mixed with 400 (11 of methanol containing 100

g tricosanoic acid as internal standard and 50 O] trichloroacetic acid for transmethylation.
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Tubes were tightly closed with teflon-lined caps and heated at 100°C for 1 hr. After tubes had
been cooled in water, 5.0 ml 0.1 N NaOH was added to stop the reaction and neutralize the
mixture. The tubes were then shaken and centrifuged, and aliquot of the octane upper phase
was injected into the gas chromatography with a Hewlett Packard model 5890 (Avondale, PA,
USA) equipped with dual flame ionization detectors and an autosampler (Model HP 7673).
The conditions for measurement were as follows: injection temperature of 200 °C, detector
temperature of 250 °C, and carrier (He) flow of 2.0 ml per min. The initial temperature of 180
°C was held for 4 min after injection, then the temperature was raised at 2 °C per min to 240
°C and maintained for 30 min, then again it was raised at 5 °C every 3 min to 255 °C and
maintained for 5 min. To identify the peaks, gas chromatography-mass spectrometry (GC-
MS) was done on a JEOL JMS mass spectrometer (Nippon Denshi Ltd., Osaka, Japan) model
D300 equipped with a chemical ionizer. The chromatograms were identified and quantified by
a JEOL JMA- 2000S mass data analysis system (Nippon Denshi Ltd., Osaka, Japan).

PLA = Palmitic acid; STA = Stearic acid; OLA = Oleic acid; LLA = Linoleic acid: LLN =
ssLmolenic acid; AA = Arachidonic acid; EPA = Eicosapentaenoic acid; DPA =
Docosapentaenoic acid; DHA = Docosahexaenoic acid.

n.d = not detected.

The edible vegetable oil of local market contains mostly (~70%) the n-6 linoleic acid
(LLA, Cigang) (Table 3). In humans LLA exists in the tissue in part as a moiety of
acylceramide and involved in epidermal barrier system’’. Deficiency of this PUFA
produces atopic eczema®. Its other known functions in the human body are to be
oxidized for fuel and to act as one of the structural constituent of the membrane
phospholipid at SN-2 position (like any PUFA) or to serve as the substrate to produce
gama linolenic acid (GLA) by delta 6 desaturase.

Gama linolenic acid acts as precursor to synthesize dihomo gama linolenic acid,
which in turn is converted to arachidonic acid (AA, Cxua. nc) by delta 5 desaturase
enzyme (see figure 3B). The n-6 eicosanoids (for example, prostaglandins) are
formed from AA-cascade. The n-6 eicosanoid production, which accompanies many
health disorders including platelet hyper-aggregation and atherosclerosis, can be
diminished by dietary n-3 fats®’. Therapeutic treatment to inhibit excessive n-6
eicosanoid signalling-associated diseases would cost a lot in a developing country
like Bangladesh, whereas a preventive nutrition to decrease an excessive n-6
eicosanoid signalling by cutting the intake of AA-precursor remains an achievable
alternative.

The individual fatty acid compositions of the vegetable oils of local market are not
mentioned on the container except total average values of three kinds of fatty acids
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(contents/10 gm: saturated fatty acids, 1.5 gm; monounsaturated fatty acids, 2.0 gm
and polyunsaturated fatty acid 6.5 gm). If the oils are of soy origin, then it must be
admitted that the major PUFA of these local vegetable oils is linoleic acid (C18; 2, n-
6). The fatty acid composition of local vegetable oil thus is not encouraging with
respect to the effects of linoleic acid on cardiovascular healths. Hydrogenation occurs
at the time of refining and deodorization treatments of soybean oil. This decreases e-
finolenic acid content with a concurrent increase of deleterious trans-fatty acids of
soybean oil”. Decrease in PUFA content of local soybean oil during storage® is
probably due to auto-oxidation (air oxidation) and/or transformation cis-unsaturated
to trans-unsaturated fatty acids.

Hilsa (Hilsa Ilsha), Pangaus (Pangasius pangus) and Rupchada (Leiagnathus
eguulus) are popular fishes in Bangladesh, abundant in her Bay/river area. The fatty
acid composition analyses of these fish oil showed that n-3 EPA plus DHA are
present at a significant amount (Table 3). The content of n-3 PUFAs may vary among

64.65

fish species™", this relates to the location, time of capture and food sources including

phyto-and zooplankton of the fish.

The effects of these local fish oils on atherogenic lipid profiles have been
investigated (Table 3). Pangus fish o0il® as well as Hilsa fish oil was fed to
experimentally-induced hypercholesterolemic and diabetic model rats”. These oils
significantly decreased the atherogenic lipid profile, platelet aggregation and
hypercholesterolemia in diabetic model rats, though no significant effects were
observed on glycemic control. Fish oil and soybean oil exhibit differential effects on
the lipid profile of both normal (nondiabetic)® and diabetic” conditions. The fish oils
provided greater anti-lipidemic effects than do equivalent dietary intakes of soybean
oil containing in excess of PUFAs as linoleic acid”. The purified (>90%) fish oil
components EPA and DHA significantly decreases high blood pressure, platelet
7 Thus the results obtained after
feeding of local fish oil were in line with those reported for purified EPA and DHA.

hyperaggregation and atherogenic lipid profile
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Table 4. Effects of local fish oil, purified fish oil components EPA
and DHA. and mushroom (Pleuretus ostreatus) fiber on atherogenic
lipid profile, platelet aggregation and high blood pressure.

Parameters Fish oil and/or purified EPA and DHA ~ Mushroom fiber
'Pangus “Hilsa ‘EPA  ‘DH  ‘Plerotus ostreatus
Total Cholesterol N d 3 N $
Triacyglycerol d A2 A2 ! 4
Platelet aggregation ND l { d ND
High blood pressure ND ND $ d ND

' 2 Fish oil was extracted from locally purchased Hilsa and Pangas fish by using
Soxhlet apparatus and orally administered for three weeks (Quazi et al., 1993°%;
Mahmud et al., 2003).

3495.99% purified fish oil component EPA and DHA were orally administered
at a dose of 300 mg/KgBW/d for twelve weeks (Hossain et al., 1995%8;
Hashimoto et al., 1998%, 1999%).

5 Fresh Pleaurotus ostreatus mushrooms were locally purchased from the Japan-
collaborated Mushroom Cultivation Center, Savar, Dhaka, Bangladesh. The
fruiting bodies were dried in sunlight and crushed into powder and
supplemented as 5% with basal diet for 5 weeks (Hossain et al., 2003)".

Plasma total cholesterol and triglyceride were measured enzymatically using
commercially available reagent kits (Total Cholesterol E and TG-test; Wako
Pure Chemical Industries Ltd.).

Platelet aggregation was measured using ADP as agonist (Hossain et al,,
1995™; Mahmud et al., 2003,

Blood pressure was measured by the tail-cuff plethysmographic method
(Ueda, UR-1000, Tokyo, Japan) (Hashimoto et al., 1998%, Hashimoto et al.,
1999%%). | = Decrease; N.D. = Not determined

A better health benefit is obtained if dietary saturated fatty acid is limited in
exchange of fiber. The edible mushroom Pleuretus ostreatus, collected from local
cultivation center (Mushroom Cultivation Center, Savar, Dhaka-1342) significantly
ameliorated the atherogenic lipid profile” consistently with those of the Lentinus
edodes and Grifola frondosa mushrooms”. These findings suggest that
hypercholesterolemia and hypertriglyceridemia, seen associated with diabetes, can be
prevented by feeding of Hilsa, Pangus fish oil and mushroom fiber as well.
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Conclusion

The development of a guideline for the dietary intake of fatty acids is urgently
needed. Nutrition and genetics have a strong influence on health and disease. For the
prevention and/or treatment of chronic disease, universal recommendations are,
however, inappropriate because of inter-individual physiological needs, genetic
variation and the differences in frequency of polymhorphisms as well. This issue
emphasizes that one cannot adopt another ones’ dietary recommendations, as nations
cannot adopt each other’s dietary recommendations. Undernourished populations, for
example, cannot be discouraged to intake fats, as those could be prohibited for the
overnourished individuals.  All these indicate that continuous education of
professionals and the public is essential to bring about change and improvement of
the health and well being of people.

Finally, this report has focused on appropriate choice of edible oil that should be
included in an overall dietary program. The choice has potential benefit on
cardiovascular health. Because the reformulation of products is expensive, one could
first begin to change the cooking and salad oils. The beneficial effects depend on the
fatty acid compositions of the oil ingested. Thus avoiding hydrogenated
oil/margarine-based "food" products, eating only low-fat meat may be helpful. The
strategy is that the type of fats consumed should be the right kind and requires a
higher ratio of n-3 to n-6 fatty. The avoidance of increased use of vegetable oils rich
in n-6 (e.g. soybean oil, safflower oil) and the use of oils rich in n-3 fatty acid (e.g.
flaxseed oil, perilla oil and fish oil) may help to bring about an improvement in the n-
3/n-6 ratio. Lowering excessive levels of n-6 ecosanoid production involves
eliminating as much arachidonic acid from our diet as possible”’, which could be
achievable by eating as little red meat fat as possible”. Beef, pork, etc. is high in
AA”, whereas low-fat beef is lower, and free roaming poultry, is still lower. Ocean
and cold water fatty fish (not farm raised), are better still, since they contain little
AA, but lots of n-3 fatty acids™™. Fatty acid profile of the individual’s blood plasma
and/or erythrocytes or platelet membranes, as indicator of tissue fatty acid profile,
might be required before making any dietary recommendations for fatty acids. In this
context, physicians engaged in both obese centers and hospital clinics must take an
active part because they have been in the profession responsible for the diagnosis and
treatment of chronically ill peoples. The guidelines may thus reduce the risk for other
chronic health problems including diabetes mellitus, obesity seen associated with
cardiovascular diseases.

In conclusion, this effort based on the current state of knowledge could be considered
as of great significance regarding the roles of cholesterol, n-6 and n-3 PUFAs in
cardiovascular health and disease processes.
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