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Abstract

Five groups of rats were given five different diéds 4 weeks after one week
adaptation with standard casein. These diets iecladsein diet as a control group
(C), cooked rice ( R), cooked rice with 1% exogenoholesterol (RC), oat meal (O),
and oat meal with 1% exogenous cholesterol (OCiféi@int analysis was determined
on animals of these groups at the end of the exyat). The rats weights at the end
of experiment showed that weight gain of contraugr rats was significantly higher
(p<0.01) than other groups but there were no diffezeramong other groups.

The concentration of serum total cholesterol foy g&up (64.6 mg/100 ml) and
that of (R) group (67.7 mg/100 ml) were signifidgribwer (p<0.01) than those of
other groups and the control group was the higbwestin all groups (112.42 mg/100
ml).

The results also showed significant differences ragnmean relative weights of
Liver, spleen and heart of different groups. Thghkst and lowest values of mean
relative weight of rat's liver, spleen and heartxperimental groups were : (O) group
(3.87) and R group (3.29) for liver, (R) group @.4nd (O) group (0.38) for spleen,
both RC and R groups (0.37) and (O) group (0.38hé&art respectively.

The (R) and (O) diets significantly lowered theatotat content (24.0, 26.16
mg/kg respectively) while (O) diet lowered the asterol content (1.36 mg/kg) of
the liver compared to the control diet (51.9 and72mg/kg for total fat and
cholesterol respectively).

For bile acid content in the feces, there were iBagmt differences (80.01)
among the different groups; (OC) group showed tighdst (10.4 mg/gm of feces)
and the control group showed the lowest value rfigfgm of feces).
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I ntroduction

The composition of our diet plays an important rolédhe management of lipid
and lipoprotein concentrations in the blood. Inerdgcyears, however, the possible
hypocholesterolemic effects of certain diets aretasy components, such as rice and
rice protein (1, 2, and 3) tocopherol (4 and 5) Brglucan (4, 6, and 7) have been
investigated.

The treatment of cardiovascular disease with rimg @as suggested several
years ago (2). However, there are different typksic®. The most common rice
consumed by people is the white rice; the rest ad mnd black rice. The
hypocholesterolemic effect of rice protein diet nieeydue to its relative low content
of methionine as indicated by Morita et al. (3).

Dietary fiber and its effect on cholesterol anddearascular diseases have been
widely studied in the last decade.

Dietary fibers can be divided in two major groupster soluble (Pectin, gums,
mucilages, and some hemicelluloses), and watefubo(lignins, cellulose and the
remainder of the hemicelluloses) (8). Water-soldliler in the diet such as oats, and
psyllium was shown to be an additional importathponent of cholesterol reduction
factor (6, 8, 9, 10, and 11). In contrast, watsolable fiber such as wheat fiber and
cellulose do not lower serum cholesterol level9.(11

The present study was designed to investigateritheence of cooked rice and
oat diets on total plasma cholesterol with and euthaddition of 1% cholesterol, in
addition to show their effects on cholesterol aatdri the liver and feces.

Materialsand M ethods
Animals:
Male rats were obtained from the National CentePbéarmaceutical Research,
Ministry of Health, Iraq. The rats were distributietio 5 groups and were housed in
wire-bottomed cages in controlled room temperaf@®2°C). Animals had free
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access to standard casein diet as used by Morigh (8) and water for one week
before the experiment was stared.

The five different diets that were fed in this studclude: casein diet (C), cooked
rice diet (R), cooked rice with 1% exogenous cheled diet (RC), oat meal diet (O),
and oat meal diet with 1% exogenous cholesterol)(fo€4 weeks after one week
adaptation period with the casein diet. The sameuats of vitamins and minerals
were added to all these diets and the body wegthtf@od consumption of rats were
measured (see tables 1 and 2).

Biochemical Analysis:

Blood was collected by heart puncture and transfieto plastic tubes containing
10Qu of heparin. Plasma was separated from whole bbyockentrifugation at 200 Xg
for 20 minutes and was stored at 4°C until subsatgaealysis of plasma cholesterol
concentrations as reported by Franey and Aman@r (1

At the end of experiment, one rat from each grougs wdeprived of food
overnight and killed under ether anesthesia. Tver lispleen and heart of rats were
harvested, washed with isotonic saline and weighfessue samples were stored at -
20°C until used for analysis for fat and choledtemncentration as mentioned by
Folch et al.(13).Bile acids in the feces were determined using Thayer
Chromatography (14).

Statistical analysis:

Results were expressed as means for animals indeeicgroup. The differences
among the five dietary groups were tested by thayais of variance using SAS
software. The differences among groups were cordpayeDuncan’s multiple range
test and the differences of@.01 were regarded as significant.

Results

The body weight gain in the control group was digantly higher than those of
other diets, while the mean food intake of (R) dR€) groups were significantly
higher than the others (Table 2). The serum tdtalesterol of control rats (112.4
mg/100 ml) was significantly higher than other drgtgroups. Also in rats fed 1%
cholesterol (OC and RC group), the serum total edtelol concentrations (78.3 and
80.8 mg/100ml respectively) were significantly<Qp01) greater than (O) and R
groups (64.60 and 67.7mg/100m) as it is shown ner¢s).

There were significant differences<(p01) between mean relative weights of
liver (3.87, 3.29), spleen (0.38, 0.48), and héaB3, 0.37) of rats fed the (O) and (R)
diets (Table 4). The same table shows that livemmrelative weight of rats fed 1%
cholesterol (OC, RC groups) are compatible to thafSg€) group (3.83 and 3.48 for
OC and RC groups compared to 3.6 for (C) grouphld &) revealed that feeding
rats the (O) and (R) diets significantly<(p01) lowered the concentration of liver and
fecal total fat compared to the rats fed (C), (O@nd (RC) diets. The mean
concentration of liver cholesterol was significgn(<0.01) lower in rats fed the (O)
diet compared to other groups. Conversely, thel febalesterol level in rats was
significantly (px0.01) affected by (OC) and (RC) diets. And consatye
significantly higher amount of fecal bile salts wezxcreted by rats fed (OC) and
(RC) diets.

Table (1) Composition of casein standard diet that fed to therat

Component g/Kgdiet
Casein 250
Starch 535

Sucrose 100
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Sunflower oil 70

Mineral mixture 35

Vitamins mixture 10
Total 1000 gm

Table (1-b) composition of mineral mixture that used in standard diet

Type of mineral Structure Quantity (gm)
Calcium phosphate CaHP(, 50C
Sodium chloride NaCl 47
Potassium citrate M onohydrate K3CeH50;. H,O 22
Potassim Sulphate K,SC, 52
Magnesium Oxide MgO 24
M anganous Carbonate 43-48% Mr 3.t
Ferric Citrate 16-17% F¢ 6
Cupric Carbonate 53-55% Ct 0.3
Potassium lodide KIO; 0.01
Sodium Selenite Na2SeO3 . 5H2 0.01
Chromium Potssium Sulphate CrKSC,.12H,0 0.5t
Add Sucrose to make 1000 gm

Table (1c) composition of vitamin mixturethat used in standard diet

Mix Each 1 kg contain
Vtamin , acetal 800,000 IL
Vit D3 150,000 I.U
Vit E 1000 mq
Vit B1 500 m¢
Vit B2 500 m¢
Calcium- d- pantothenatl 4,000 my
Vit B6 200 m¢
Vit B12 8 mg
Folic acic 50 m¢
Vit K3 2000 m(
Nicotinic acic 6000 mq
Iron sulphat 0.5gn
Manganese Sthate 0.4 gn
Cobalt Chlorid Chloride "0.01 gr
Zinc Sulohat 0.15 gn
Cooper Sulpha 0.04 gn

Table (2) Theincreasein Body weight, Feed intake and Feed efficiency of ratsin
the experimental groupsfor 28 days

Diet Grou Initial weight | Final weight Increasein food intake

P () (9 weight (g/28day)

Control (C) 85.0 148.1° 63.1° 335.0 °

Oat meal (O) 87.8 126.4° 38.6" 2655 P

Oal mal + 1% ab b A
cholesterol (OC) 84.5 134.7 50.1 312.0

Rice (R) 81.0 1235 ° 42.5° 639.8 °

Rice+ 1% ab ) N
cholesterol (RC) 89.9 130.5 40.6 648.9

* Values bearing different lettersin a column are significantly different (p<0.01).

Table (3) Changein serum cholesterol level after one week on standard diet and

28 on different diet groups

After oneweek on .
Diet Groups Befli)/lre/tlro%ament standard diet After Z%idez?nor}fggrirllmental
9 M g/100 ml 9
Control (C) 63.0 70.8 112.4
Oat meal (O) 63.0 73.5 64.6
Oat meal + 1% 60.4 71.9 78.3
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cholesterol (OC)
Rice (R) 63.6 72.7 67.7
Rice + 1% cholesterol
(RC) 59.4 74.2 803

*Values of different lettersin a column are significantly different (p<0.01)
Table (4) Weights of organs (liver, spleen, heart), and itsrelative weight (organ
weight/body weight) in different diet groups at the end of experiment

Group _ Liver . _ . Spleen. _ _ Heart . _
Weight (g) | Relativeweight | Weight (g) | Relativeweight | Weight (g) | Relative weight
Control (C) 5.46 ° 3.60 ™ 0.70 ° 0.47 ° 051 ° 034 °
Oat meal (O) 4.84 ° 3.87° 0.50 © 0.38 ° 0.42 © 033 °
Oat mal + 1%
cholesterol 5.10 ° 3.83 ® 057 ° 042 ° 0.47 ° 034 °
(OC)
Rice (R) 4.08 © 3.29 ¢ 0.60 ° 0.48 ° 0.46 ° 0.37 °
Rice+ 1%
cholesterol 4.46 ¢ 3.48 °© 0.56 ° 042 ° 0.49 0.37 @
(RC)

* Values with different letters are significantly different (p<0.01)

Table (5) Total fat, cholesterol in liver and total fat, cholesterol and bileacidsin
feces at the end of the experiment

Liver Feces

Diet groups - :
Total Fat Cholesterol | Total Fat | Cholesterol Bile acids
(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) | (mglg feces)
Control (C) 51.9° 247 2 96.82 5.85 " 1.434 °
Oat meal (O) 26.2° 1.36 © 36.6 425 ° 3.636 ¢
Oal mal + 1% b b b a a

cholesterol (OC) 57.4 1.86 58.4 21.76 10.429
Rice (R) 24.0 © 1.76 ° 41.0° 7.54 ° 4586 °©
Rice + 1% a b a b

cholesterol (RC) 91.¢¢% 2.51 55.9 29.05 9.926

* Values with different letters are significantly different (p<0.01)

Discussion

In 1997, the US Food and Drug Administration passedue rule that allowed
oat bran to be registered as a first cholestehtaimg food (7).

The composition of the human diet plays an impdntale in the management of
lipid and lipoprotein concentrations in blood (5, And 16). Reduction in cholesterol
intake has been traditionally the first goal oftdig therapy in lowering the risk of
cardiovascular diseases (4). Cholesterol metababksdetermined by diet, genetics,
cholesterol absorption and sterol synthesis andeéga (17). Many years ago, much
attention has been given to the role of dietaryainaism (4).

Although the total fiber concentration of rice iBw (18) in rats consuming
cooked rice diet (R) or cooked rice with cholestgiRC), rice had dramatically
reduced the total serum cholesterol compared to@ai© group) diet (Table 3). This
result agreed with previous studies in human (9 Bhdand rats (1, 3, and 19) who
revealed that ingestion of plant proteins loweradltcholesterol concentration more
than the animal protein did. The explanation ofstleiffect could be related to
differences between plant and animal proteinseéir #@amino acids contents.
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Sugiyama et al. (20) indicated that the decrease the ratio of
phosphatidylcholine (PC) to phosphatidyl ethanotem(PE) in the microsomal
phospholipids profile may be associated with thpdaolesterolemic action of some
plant proteins.

Methionine has a hypercholesterolemic action wheded to cholesterol free
diets in rats (16), and a significant positive etation has been observed between
plasma cholesterol concentration and the methionorent of protein (20). Rice
meal effects in reducing plasma cholesterol in gtisgdy could be related to low
methionine level of rice protein which agreed withat found by Morita et al.(3).

As shown in table 3 of this study, the oat dietuctl serum total cholesterol.
Numerous studies demonstrated that whole grairtsatieahigh in soluble fiber, such
as oats, are more effective in lowering blood céielel than other type of grains in
which the fiber is insoluble such as wheat (8 abd 1

Several mechanisms has been suggested regarduidestber action including:
affecting excretion of bile acids (3, 6, 11, and, 24dcreased viscosity of the intestinal
contents which interferes with micelle formationl)land the soluble fiber
responsible for formation of thick unstirred walayer adjacent to the mucosa that
acts as a physical barrier in reducing the absmiptif nutrients and bile salt (4).
Production of short-chain fatty acids, such as aeetand propionate after
fermentation of soluble fibers by bacteria may lnisi hepatic cholesterol synthesis is
another new mechanism about the fiber action inciedy blood cholesterol (4, 15).

It has been shown by many investigators that thengwy bile acids are
synthesized from cholesterol in the liver, and ebtdrol 7e-hydroxylase is
considered to catalyze the rate limiting step m biosynthesis process. Hepatic bile
acid synthesis is controlled in the liver througbgative and positive feedback
mechanisms. Bile salts synthesis by the liver istrotled and regulated by -
hydroxylase activity (22, 23, 24, and 25). Thugréased bile salts excretion out of
the body (Table 5) may promotes bile salts synthdégsm cholesterol through
decreased feedback inhibition of cholesteratfydroxylase by bile salts (17, 26).

From the results of present study, we conclude ¢cbasumption of cooked rice
or oat meals that result in significant serum tathblesterol reduction could be
caused by fecal bile salts attachment to the fibeats gut. These results indicate that
addition of fiber source to a healthy diet couldiphén reducing the risk of
cardiovascular diseases.
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