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Hypolipidaemic foods in China

Gu Jingfan MD

Chinese Nutrition Society, Beijing Institute of Hygiene and Environmental Medicine, Tianjin, China

With the changes in dietary pattern in China, in recent years, hyperlipidaemia has become an important problem in
the pathogenesis of chronic degenerative diseases, especially the cardio-cerebro-vascular diseases. From studies on
laboratory animals and people with hyperlipidaemia, a number of hypolipidaemic foods and beverages have been
identified, of relevance to traditional Chinese food culture. Their absence from the diet may, in part account for the

increasing prevalence of hyperlipidaemia in China.

The several groups of foods used in China with hypolipidaemic effects include:

o Cereals: oats, naked oats (4vena stiva L. var. nuda Mordv.), millet, buckwheat, wheat germ, maize germ.

e Beans: soybean, kidney bean, hyacinth bean, red bean, mung bean, broad bean, pea, Phaseolus L., soy dregs.

o Aquatic: prawn, Greater croaker, Crucian carp, squid, mussel, scallop, Silvery pomfret.

o Fungi and algae: mushroom, algin, kelp, laver (Porphyra yezoensis Veda), (Enteromorpha prolifera),

(Auricularia polytricha).

e Vegetables: garlic, celery, onion, spring onion, chives, pepper.
o Nuts and fruits: peanut seed, walnut seed. Splinar pear (Rosa voxburghi Tratt), kiwifruit (Achinida chinensis

planch).

o Qil: soybean oil, rice bran oil, tea seed oil, rubber seed oil, grape seed oil. fish oil, soybean phospholipid.

o QOthers: tea, brown sugar, Cr-enriched yeast, iodine-enriched eggs.

The present enquiry into a range of factors in food which may influence lipoprotein metabolism encouraging new
ways of thinking about the pathogenesis, prevention and management of lipid disorders and their sequelae.

Key words: Traditional foods, hypolipidaemic, China, cereals, dietary fibre, beans, edible oils, fungi, algae,

vegetables, fruit, tea, chromium, iodine

Introduction

In 1992, a nationwide nutrition survey was performed in
China. The dietary pattern of Chinese had changed
significantly compared with that in 1982'. Percentage of
energy from cereals, beans, and tubers decreased while that
from animal foods and pure energy foods increased. This
change is typical for a country in economic transition when
living standard rises in line with development of the
national economy. Now, dietary fat provides 22% of energy
intake on average, 28.4% in urban and 18.6% in rural areas,
whereas in 1982, it was only 18.4% on average. In some big
cities the fat: energy ratio has even reached more than 30%.
In the meantime, the mortality from cardio-cerebro-vascular
diseases in cities has also increased from 72.92/100,000 in
1963 to 207.76/ 100,000 in 1992>. As causes of total death,
these diseases were 13.6% in 1962 and 35.8% in 19922 As
hyperlipidaemia is one of the important risk factors, the
prevention and treatment of hyperlipidaemia has become an
important problem for both community nutrition and
clinical nutrition. Rather than various synthetic
hypolipidaemic drugs, Chinese prefer traditional medicines
or foods of popular legend for good and little side effect.
The research into hypolipidaemic foods in China is
predicated on this background and has shown considerable
promise.

1. Dietary intervention for hyperlipidaemia

(1) Animal screening experiments. At the Institute of
Hygiene and Environmental Medicine, in Tianjin, Prof Sun
Mingtang and his colleagues first screened 84 kinds of
Chinese food for hyperlipidaemic effects by animal
experiment’. Male rats (220-270g) were used and a high-fat
intake model was produced by feeding a ration containing
lard 5%, cholesterol 1.5% and bile salt 0.5%. The test food
was freeze dried and mixed with the high-fat ration at 10%.
The experimental period used was 4 weeks. Serum
cholesterol was determined once every week and liver
cholesterol and fat were determined at the end of 4 weeks.

It was found that 23 test foods could prevent
hypercholesterolaemia, and some were also effective in
preventing the increase in liver cholesterol and fat.
Individual foods were then studied further in humans. For
example, in pair-fed rats, after feeding high the fat ration,
mushrooms were found to lower the serum cholesterol.
Then, 14 patients were given 10g mushroom daily, when
both serum cholesterol and triglyceride decreased after one
month, and, to a greater extent, after two and three months.

(2) Human intervention study with composite diet. 43 male
hyperlipidaemics with serum cholesterol more than 230
mg% (6.0 mmol/L) and triglyceride more than 150 mg%
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(1.7 mmol/L) were given a diet composed of
hypolipidaemic ~ foods screened, including beans,

mushrooms, nuts and aquatic products. The diet was kept
high energy (3600-4000 kCal ) and high fat (36-43 fat -
energy %), with 760-1000 mg cholesterol daily. Daily
energy expenditure was 3200-3300 kcal. Serum cholesterol
and triglyceride lowering was significant after one month
and continued for the three months of observation®.

The hypocholesterolaemic foods were:

Plant foods Animal foods and seafoods
Broad bean* Crucian carp
Chives Greater croaker
Garlic Mussel
Hyacinth bean** Pork heart
Kidney bean** Prawn
Mushroom Scallop

Pea Silvery pomfret
Peanut seed Squid
Phaseolus L.** Turtle**

Red bean*

Spring onion**

Soya bean

Walnut seed
Young soya bean*

* also prevents an increase in liver cholesterol
** also prevents an increase in liver cholesterol and liver fat

2. Cereals

(1) Comparison of rice, corn, millet, oats and wheat flour.
A hyperlipidaemic model was induced by feeding rabbits a
basal ration plus 0.5% cholesterol. Cereals were given in
place of 50% of the basal ration. The experimental period
was 3 months. Compared to control, serum cholesterol was
decreased with all 5 kinds of cereals. but serum HDLC
(high density lipoprotein cholesterol) was increased only
with millet, oats and wheat flour. Myocardial cholesterol
was also lower with millet or oats. The percentage of
atheroma area in the aorta was lower in the group given
oats’.

(2) Effect of naked oats. The effect of naked oats (4dvena
stiva L. var. nuda Mordv.) on blood lipids was studied in
rats on a high lipid ration for 10 weeks. 6 g naked oats flour
were given daily to rats. The serum TC (total cholesterol),
TG (triglycerides), LDLC (low density lipoprotein
cholesterol) and AI (atherogenic index) were significantly
decreased while HDLC and AAI (anti-atherogenic index)
increased®.

(3) Clinical use of bitter buckwheat. Bitter buckwheat is
used in traditional Chinese medicine for treating diabetes.
With the high fat rat model, the hypolipidaemic effect of
buckwheat was evident at 30 days’. Eight NIDDM patients
with hyperlipidaemia were given buckwheat flour (26g/d) in
the form of noodles for 30 days; both serum TC and TG
were decreased as well as fasting blood and urine sugar®.

(4) Wheat germ and maize germ. The hypolipidaemic
effect of wheat germ was studied in a high fat model with
quails, and the serum TC and LDLC were as low as those in
a group given inositol nicotinate. The serum HDLC and the

severity of fatty liver were even better than the latter’.
Subsequently, 40-50 g maize germ flour was given to 83
hyperlipidaemic patients daily for two months. Serum TC
and LDLC were decreased while HDLC and the relative
activity of lecithin cholesterol acyltransferase (LCAT)
increased compared with wheat flour!®.

3. Dietary fibre

(1) Comparison of different fibres. Dietary fibre of various
types are known for their hypolipidaemic effects. We
compared four kinds of dietary fibre (konjac, pectin, algin
and agar) in the high fat rat model, and found that liver TC
and volume density of liver cells decreased in the konjac
and algin groups and number density of liver cells increased
in the experiment at 9 weeks. There was little change in the
pectin and agar groups'"'2. The absorption of calcium and
trace elements was not influenced by ingesting konjac'>.

(2) Human study of konjac. Konjac powder contains
mainly glucomannan. 66 hyperlipidaemia patients were
given 5 g konjac powder daily in the form of noodles, bread
and cakes for 45 days. Their dietary intake of energy was
2260-2400 kCal, the fat 32-35%. Serum TG, TC, LDLC.
HDLC and apo Al all improved, but apo Bjgg was not
changed. Konjac foods are used in China in obese and
diabetic patients; reduction in body weight, body fat and
blood sugar have been reported™.

(3) Use of “soy dregs” fibre. Soy dregs fibre contains
49.3% insoluble dietary fibre and 21.2% soluble dietary
fibre. In an 8 week experiment, the rats fed with 8% soy
dregs fibre had lower serum TC and LDLC compared with
the control high fat group, but serum TG and HDLC were
unchanged®.

4. Beans

(1) Soybean. Male rats were given high fat ration
containing 25% protein of three kinds, casein, soybean
protein and peanut protein for 4 weeks. Serum TC, TG,
VLDL + LDL were decreased while serum HDL and LCAT
activity were increased in the groups of soybean protein and
peanut protein compared with casein!®. In another
experiment, a high fat ration containing 18% defatted
soybean flour was fed to rats for 2 months when serum TG
decreased 23.8% more than the control'’. Soybean protein
increased the combination of LDL receptors to LDL in liver
cells, and serum VLDL + LDL declined. Soybean protein
increased LCAT activity, with accelerated removal of
cholesterol from tissues.

(2) Soybean phospholipid. Male rats were given a high fat
ration and 10% soybean phospholipid for 6 weeks. Serum
and liver TC were decreased significantly compared with
10% lard. Serum HDLC and HDL,C were increased while
HDL3;C was not changed. Serum LCAT and plasma
lipoprotein lipase (LPL) activity increased, but plasma
hepato-endothelial lipase (HEL) activity decreased!®.

(3) Mung beans. Mung bean powder (70%) was given to
rabbits fed with a high fat ration for 2.5 months. The
increase of serum TC and lipoprotein was less than with the
control'®. With 6 months therapy, the lesions and the degree
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of occlusion of coronary arterioles were less in the mung
bean group than in the controls. When 115 hyperlipidaemia
patients were given 30 g mung bean powder b.i.d. and the
background diet was not changed, serum TC, TG and
lipoprotein were decreased after 1- 3 months treatment®.

5. Edible oils

(1) Commonly used edible oils. 12g soybean oil, rice bran
oil or rapeseed oil was given daily to rabbits fed with the
high lipid ration. The degree of occlusion of coronary
arteries was less in all groups at the end of 3 months
compared with control, but TC concentration of heart, liver
and aorta was decreased only in the group fed soybean oil*'.
In another experiment, a ration containing 11% edible oil
was given to rats together with a daily dose of 1g
cholesterol; the serum TC and LDL at the end of 3 months
were lowest and the serum HDL the highest in a group
given sesame oil, the next most pronounced effects in the
group given teaseed oil and, next soybean oil. Serum TC
remained high in groups given peanut oil or lard. Serum
MDA (malonyl dyaldehyde) was high in all groups because
most edible oil is rich in PUFA, except for the MUFA - rich
teaseed oil group in which serum MDA and fluorescence
polarisation of biological membranes were low indicating
better membrane fluidity>.

(2) Rubber seed oil. The hypolipidaemic effect of rubber
seed oil was studied in monkeys. 10 Rhesus monkeys were
fed with the high fat ration and 20 ml rubber seed oil daily
for 10 months; the serum and aortic TC were lower and
serum HDLC higher than the control. The thickness of
atheroma in aorta and the frequency and severity of
coronary artery lesions were less®. There is less
hyperlipidaemia in people taking rubber seed oil compared
with those taking peanut oil**.

Similar  experimental animal studies  showed
hypolipidaemic effects of grape seed oil and Suaede Salsa
Pall seed oil and similar arterial results were obtained>2.

(3) Fish oil. Male rats were fed the fat lipid ration and 1 ml
concentrated fish oil which contained 59% EPA + DHA
daily for 3 months. Serum TC was decreased nearly 50%
and HDLC increased nearly 70% as compared with the high
fat control?’. Its therapeutic effect was shown in 204
hyperlipidaemic patients who took 5g fish oil (containing
1.2g EPA and 2.6g DHA) daily for 10 weeks. Serum TC,
TG, and apo B declined and HDLC rose significantly. In
vitro thrombosis was also reduced?.

6. Fungi and algae

(1) Auricularia. Besides the common Chinese mushroom
which is known for its hypolipidaemic effect, Auricularia is
a group of edible fungus commonly used in China. The
polysaccharide extracted from Auricularia Polytricha Sacc
has been shown to have hypolipidaemic effect, if given to
mice on a high fat diet, at daily doses of 30 or 50mg/ kg bw
(body weight) for 10 days. Serum TC, TG, LDL decrease
and HDLC increases compared with the high fat control. A
similar effect was found in rats at higher dose, 100 or
150mg/ kg bw?.

(2) Algae. Enteromorpha Prolifera, given at 10% of the
high fat ration to male rats for 30 days, decreased serum
TC, LDLC, VLDLC and increased HDLC compared with
the high fat control’®. Kelp has also been shown to lower
serum TC after feeding 10% powder with a high fat ration
for 4 weeks’!. Laminarin sulfate has hypolipidaemic and
anticoagulation effects clinically?.

(3) Laver. The polysaccharide isolated from Porphyra
yezoensis Ueda was given to a high fat rat model, 75mg/ kg
bw/ day, for 8 days. Both serum TC and TG were decreased
significantly as compared with the high fat control®.
Porphyra polysaccharide also lowered blood sugar, was
anticoagulant and anti-aging; increased myocardial
contraction, enhanced serum protein synthesis, enhanced
immune function and inhibited tumour growth in animal
experiments.

7. Vegetables and fruits

(1) Celery. Rabbits were fed 0.1 kg celery/ kg bw/ d or 30
ml celery water extract/ kg bw/ d (containing 50g celery)
besides a high fat ration for 30 days. Serum TG and LDL
were lowered as compared with the control**.

(2) Garlic. (Allium sativum L). Rabbits were fed 2g garlic
per day in addition to a high fat ration for 30 days. Serum
TC and the grade of aortic atheroma were reduced
compared with the high fat control, but the garlic if stored
over 7 months showed no effect®. Similar observations
have been made on rabbits by giving 1 mg allicin/ kg bw/
day for 4 months, no matter whether the allicin was
extracted or synthesised®.

(3) Onion. On a high fat diet, there are significant
differences in blood cholesterol between onion-eating and
non-onion-eating subjects. In clinical observations on
persons eating 50g onion a day for one month, 39 out of 43
cases with hypercholesterolaemia experienced a decline in
cholesterol (91%) and 14 out of 25 cases with coronary
artery disease had electrocardiographic improvement
(56%)*".

(4) Splintar pear. (Rosa voxburghii Tartt). Splintar pear is
a wild fruit, rich in vitamin C (2400 mg%) and flavonoids.
6.4¢g pear juice/ kg bw/ d were fed to quails, weighing 80-
100g, in addition to a high lipid ration for 12 weeks. Plasma
TC and plasma TC/ HDLC were significantly lowered
compared with the high lipid controls. The liver weight/
body weight (%) and arteriosclerosis incidence were also
decreased™.

(5) Kiwifruit also known as “Chinese gooseberry”.
(Actinida chinensis Planch). The beverage made from
kiwifruit, which is a wild fruit, was given at 670 ml daily in
11 old men for 14 days while sugar-containing beverage
was used as control in another 11 old men. Serum
cholesterol as well as MDA was reduced at the end of the
experiment, but serum triglycerides were unchanged®.

8. Other foods
(1) Tea. The polysaccharide isolated from green tea has
proved to have anti-hyperlipidaemic effects both in mice
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and rats. Serum TC was lowered 17%, serum TG lowered
23%, LDL lowered 29% and HDL increased 26% if tea
polysaccharide was given 45mg/ kg for 10 days in
hyperlipidaemic rats®*. Tea polysaccharide might increase
the activity of LPL and so lower LDL*!. Tea polysaccharide
might combine with apo A-I and the conformation of apo
A-I change to be more effective in activation of LCAT*.

Tea polyphenol also has an effect in lowering TC, TG,
LDLC and increasing HDLC in hyperlipidaemic rats if
given 1% or 2% for 6 weeks. It also has an anticoagulant
effect®.

(2) Chromium containing food. After feeding
hyperlipidaemic rats with Cr-enriched yeast containing 18u
g Cr/ kg bw/ d for 80 days, there is a preventive effect
against an increase in TC, TG, LDLC and decrease in
HDLC, and a therapeutic effect if Cr-enriched yeast 10ug
Cr/ kg bw/ d is fed 40 days**. Cr-enriched yeast can also

decrease serum TC, TG, LDLC and increase HDLC in
NIDDM patients with hyperlipidaemia*>. Brown sugar
contains more chromium, about 0.24-0.35 pg/ g, and its
lowering effect on serum TC and TG is seen in
hyperlipidaemic rabbits if fed 4g/ kg bw/ d for 75 days. It
also reduces atheroma area and aortic thickness*.

(3) lIodine-enriched eggs. lodine-enriched eggs are
prepared by feeding hens with iodine-enriched feed. Forty-
nine hypercholesterolaemic patients were given one egg
daily, containing 1400-1600ug iodine, for three months.
Serum TC decreased. Similar effects were shown in
lowering blood and urine sugar and lowering systolic blood
pressure in NIDDM and in hypertensive patients
respectively*’. In another study, 46 patients with low HDL
ate iodine-enriched eggs for 1-2 months and HDL
increased*s.

Hypolipidaemic foods in China
Gu Jingfan
Asia Pacific Journal of Clinical Nutrition (1996) Volume 5, Number 4:249-253

B R LR B

RS
BEE AR R B AR A S, FRARIE © RIS 1B B ATHERR. AR O
MAFBRBRBE W BRI, (AR TRBYMANEISMAEWR, BET
— BRI o B ) SO B A R LA AR, ISR ITERE & R BT I,

WRFE N AR MLAE Bk R,
B R A PRI AR &Y a5

KRS,
W Tk, Wl Wi, g3

TR BEEE AT A B PO 8.

ik m% M, /K, BE, INEE, EXE
B8 KE, ¥5, £S5 Hyacinth), 5, /T, %457,

Phaseolus L,

KEE: W, KB %, %, @6, if %K BE S

GRA KaR R WH A AEE, S

RRAAR k1, S0, AR AR

W KT, KAk, KR, RBFRM, RN, A, KR
Bt % ADRL SORIEEE, BERILE.

R I — e B P T A

FEEBENEER, LSS

References

1. Ge Keyou, Zhai Fengying, Yan Huaicheng et al. The dietary and
nutritional status of Chinese populations in 1990s. Acta Nutrimenta
Sinica 1995, 16(2):123.

2. Editorial Board of China Health Yearbook: China Health Yearbook
1993, The People’s Medical Publishing House, Beijing, 1993.

3. Sun Mingtan, Xiao Jinteng, Yang Zhuxian et al. Effect of certain
Chinese foods on serum cholesterol and liver lipid levels in rats. Acta
Nutrimenta Sinica 1982, 4(1) :45

4. Sun Mingtan, Xiao Jinteng, Zhang Shuquan et al. Therapeutic effect
of some foods on hyperlipidemia in men Acta Nutrimenta Sinica
1984. 6(2):127.

5. Fang Yaming, Wang Dexiu, Xu Minyuan et al. The relationship
between certain staple foods and atherosclerosis. Nat. Med. J. China
1988, 68(4):218.

6. Wang Mingzheng, Wu Dongmei, Wang Guoli et al. Effect of naked
oats flour on blood lipids, platelet aggregation and blood viscosity in
high fat diet fed rats. Acta Nutrimenta Sinica 1995. 17(2): 204.

7. Yang Lin, Chen Guocai, Cheng Guoli et al. The experimental study of
effect of buckwhest on blood lipids and lipid peroxidation in rats.
Chin. J. Food Hyg. 1992, 4(2):32

8. Liu Xiuying. The therapeutic effect of bitter buckwheat noodles on
diabetes. Tianjin Medicine (in press).

9. Li Shaochen, Hao Peiling, Wang Yongjie et al. The experimental
study of the antiatherosclerosis effect of wheat germ. Acta Academiae
Medicinae Shandong 1990, 28(1):18.

10. Dong Wenyan, Ma Xiyuan, Zhang Dongping et al. Effect of maize
embryo extract YF on lipid composition in lipemia. Chin. Bioch. J.,
1992, 8(4) :457.

11. Zhang Yinzhu, Zheng Zhiren, Zeng Ximing et al. Antisteatotic effects
of four kinds of dietary fibers in rats fed on high cholesterol diet: a
preliminary morphometric analysis. J. West China Univ. Med. Sc.
1992, 23(1):75.

12. Lin Liping, li juesheng, Wu Huiyun et al. The effects of cellulose,
pectin and agar on lipid metabolism in rats fed a high cholesterol diet.
Acta Nutrimenta Sinica 1993, 15(2):137.



HYPOLIPIDAEMIC FOODS IN CHINA

253

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

. Hou Yunhua, Zhang Lisi, Zhou Hongming et al. Influences of konjac

polysaccharide on the levels of tissue lipids and four inorganic
elements in rats. Acta Nutrimenta Sinica 1988, 10(3):245.

. Zhang Maoyu, Huang Chengyu, Hong Junrong et al. The influence of

konjac food on human lipid metabolism. Acta Nutrimenta Sinica
1989, 11(1):25.

. Wang Changgqing, Li Sihan. Comparison of the hypolipidemic effects

of soy dregs fiber and several dietary fibers and their influence on
haemotology. Acta Nutrimenta Sinica 1996, 18(2):168.

Hu Guoliang, Zhang Jianye, Sun Siquan. Effects of dietary proteins
on metabolism of plasma lipids in rats. Acta Academiae Medicinae
Shandong 1989, 27(3):26.

Shi Fucheng, Liu Jiging. Effect of defatted soybean meal on blood
pressure and blood lipids in rat. Chin. J. Cardiology 1991; 19(3):150.
Xie Yinzhi, Sun Mingtang. Study on the mechanism of increasing
HDLC in rats by soybean phospholipids. J. Prev. Med. Chin. PLA
1990, 8(3):211.

. Li Zixing, Zhu Mintian, Song Zhenhang et al: The preventive and

therapeutic effects of Phaseolus mungo on experimental
hyperlipidemia and atherosclerosis in rabbits. Chin. J. Cardiology
1981, 9 (3):228.

The 2nd Hospital of Hengyang Municipality. Study on the therapeutic
effect of mung bean meal on 115 cases of hyperlipidemia. Chin. J.
Cardiology 1984; 12(1):79.

Fan Yaming, Wang Dexiu, Xu Minyuan et al. The effect of some
cooking oils on the formation of experimental atherosclerosis. Natl.
Med. J China 1987; 67(7):389

Tang Maoyun, Zhang Wenmin, Hu Manling et al. Effect of edible oils
on rat serum lipids, lipid peroxidation, membrane phospholipid fatty
acids and platelet function. Acta Nutrimenta Sinica 1994; 16(3): 239.

Liu Chaoran, Chen Guozheng, Li Yunshen et al. Preventive effect of
rubberseed oil on atherosclerosis in rhesus monkey. Natl Med J China
1986; 66(9): 538.

Li Yunshan, Liu Chaoren, Wang Mingying. Population survey and
clinical investigation on the hypolipidemic effect of rubber seed oil. J
Clin Cardiology 1994; 10(1): 24.

Tian Jiarong, Wu Huaichun, Cheng Hua. Effect of grape seed oil on
serum lipids in experimental hypercholesterolemic rats. Acta
Nutrimenta Sinica 1992; 14(2):130.

Hu Guoliang, Zhang Jianye, Cui Xing et al. Experimental study on
resistant action of Huangxucai oil to atherosclerosis and aging. Acta
Academiae Medicinae Shandong 1992; 30(3): 190.

Liu Yujun, Sun Mingtang, Zhang Shuquan et al. Effect of fish oil rich
in eicosapentaenoic and decosahexanoic acids on serum lipids in
experimental hypercholesterolemic rats. Acta Nutrimenta Sinica
1988; 10(2):119.

Liu Yujun, Sun Mingtang, Huang Yuanwei et al. Effect of fish oil
concentrate on serum lipids, platelet aggregation, and in vitro
thrombosis. Acta Nutrimenta Sinica 1992; 14(1): 17.

Wu Chunmin, Chen Qionghua. Anticoagulation and antihyper-
lipidemia action of the polysaccharide from Auricularia Polytricha. J.
China Pharm. Univ. 1991; 22(3): 164.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

Wang Dekai, Liu Keshi, Li Zhenyin et al. Effects of squalene, algae,
laver and cauliflower on serum TC, HDLC, LDLC and VLDLC in
rats. Acta Nutrimenta Sinica 1987; 9(2): 138.

Lu Li, Zheng Yanyan, Ye Yuping et al. Effect of kelp on the serum
and liver cholesterol in rats. Acta Nutrimenta Sinica 1992; 14(2): 227.
Yu Bugian. Clinical observations on antihyperlipidemic action of
Laminarin sulfate in 40 cases. Chin. J. Cardiology 1981; 9(3): 212.
Zhou Huiping, Chen Qionghua. Anticoagulative and antilipemic
effect of polysaccharide from Porphyra yezoensis Ueda. J. China
Pharm. Univ. 1990; 21(6): 358.

Wang Peng, Liu Huimin. The experimental study on the
hypolipidemic effect of traditional Chinese medicine celery. Hebei
Trad. Chin. Med. Sc. 1994; 17(1): 38.

Hu Maoxuan, Wang Maoyin, Yuan Lingyun et al. Effects of fresh and
old garlic on hypercholesterolemia in rabbits. Acta Nutrimenta Sinica
1982; 4(4): 301.

Zhao Faji, Chen Hongzhang, Shen Yiping et al. Study of synthetic
allicin on the prevention and treatment of atherosclerosis. Acta
Nutrimenta Sinica 1982, 4(2):109.

Sun Yunzhu, Sun Jingzhong, Shoa Changmei et al. Investigation and
experimental research on the effects of onion on angiocardiopathy.
Acta Nutrimenta Sinica 1992; 14(4): 409.

Dai Yaotian, Zhang Zhao, Gao Zifen et al. Effect of Ci-Li (Rosa
voxburhii Tratt) on experimental hyperlipidemia and atherosclerosis
in quails. Acta Nutrimenta Sinica 1994; 16(2):200.

Chen Jidi, Li Keji, Cao Guohua et al. Effect of kiwifruit beverage on
blood lipids and lipid peroxide content in men. Chin. J. Sports Med.
1992; 11(2):109.

Wang Dinggang, Wang Shuru. Isolation. Purification and analysis of
green tea and antihyperlipidemia effects of its polysaccharide. J.
China Pharm Univ 1991; 22(4): 225.

Zhu Lijun, Wang Shuru. Preparation of lipoprotein lipase and the
effect of tea polysaccharide on lipoprotein lipase. J. China Pharm
Univ. 1992; 23(5): 287.

Wang Shuru, Zhu Lijun. Effect of tea polysaccharide on lecithins-
cholesterol acyltransferase. J. China Pharm Univ. 1993; 24(2): 102.
Shen Xinnan, Lu Ruifang, Tang Jinfa et al. A study on the
hypolipidemic and anticoagulant effects of tea polyphenols in rats.
Acta Nutrimenta Sinica 1993; 15(2): 147.

. Chang Hong, Pang Wenzhen, Xuan Wanli et al. The preventive and

curative effect of chromium enriched yeast on the experimental rats
with hyperlipidemia. Acta Nutrimenta 1994; 16(3): 285.

Tian Xiaohua, Pang Wenzhen, Zhao Limin et al. A study on the
antihyperlipidemic action of chromium enriched yeast. Acta
Nutrimenta Sinica 1994; 16(2):126.

Bian Xueyi, Gao Qingyi, Zhao Shilin. The preventive and therapeutic
effect of brown sugar on experimental hyperlipidemia and
atherosclerosis of rabbits. Acta Nutrimenta Sinica 1984; 6(2): 121.
Zhang Shuquan, Sun Mingtang, Mu Zhaomei et al. Preparation of
iodine enriched egg and its therapeutic trial. Acta Nutrimenta Sinica
1989; 11(4): 367.

Chen Bin, Han Qinqin, Zhang Hanzhong et al. A cliniacl study of
elevating serum HDL-C by high-iodine eggs. Chin. J. Cardio. 1988;
16(1): 26.



