J. Fd Hyg. Safety 92), 57-66(1994)
SHEO| UM

Bty - BB -

HGHE T KTfSchS BEEAT, 1 SHBNE

572 Ed2HE X stE ol

e
ok

2
-

HET - =2M!

ot

A Study on the Hypocholesterolemic Effect of Milk in Rats

Hoe-Yang Kang*, Kyung-Jin Min, Jong-Gyu Kim and Woo-Sup Roh'
Department of Public Health, College of Natural Sciences, Keimyung University,
Taegu 704-701. Korea and 'Korea Advanced Food Research Institute

ABSTRACT —The benefits of milk on the rats supplemented with cholesterol and vitamin
D; in diet was investigated. A total of 150 male rats of Sprague-Dawley strain, 5 weeks
of age, were divided into 6 groups with the diet. Cholesterol control group was fed the
diet containing 1.0% choleterol and 50,000 IU/100 g of vitamin D; for 24 months, and MO0.5,
M1, M2 and M5 of milk groups were fed the diet containing cholesterol, vitamin D, and
0.5, 1, 2 and 5 of reference daily intakes of whole milk, respectively. No remarkable differen-
ces of growth, diet intake, and food efficiency ratio among groups were observed though
rats in cholesterol control group showed abrupt decrease of diet intake and body weight
in the termination of experiment. The rats in cholesterol control group and milk groups
showed slightly higher relative organ weights than did the rats in control group. The rats
in cholesterol control group showed the highest serum total cholesterol level. The rats in
milk groups showed lower total cholesterol level and higher high density lipoprotein (HDL)-
cholesterol fraction than did the rats in cholesterol control group though no tendency was
observed among milk groups. In milk groups, aorta, heart, kidney and liver of rats showed
milder calcification and necrosis or fat degeneration compared with those in cholesterol cont-
rol group. The above results suggest that whole milk could have beneficial effect on the
cholesterol-and-vitamin D,-induced atherosclerosis in rats.
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Fig. 1. Death rate of rats during experimental peroid.
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Fig. 2. Change of body weight of rats during experimen-
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Fig. 3. Diet intake of rats during experimental period.
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Table 1. Relative organ weight of rats by experimental
group and period
(/100 g of body weight)

(:::::) Group Liver Heart Kidney

6 CO 264+036* 028+0.03 035%0.03
CC  380+0.72*2 027+ 0.03° 0.37+0.06"2
M05 362+031% 029+0.03 0.38% 0.04*
M1 331%+031" 027+003 0.36%0.03
M2 4.03%032* 0.30+0.04*% 046+ 0.04223
M5 342+044° 0311£0.05 048+ 0.100

12 CO 373+121' 027+007 0.38+0.09
CC 267+061° 029+0.03 0.36+ 0.05
M05 333+0.88 0.23+0.06 0.29+0.04?
M1 340%£105 026+£0.07 040%0.06
M2 301+067° 024+0.05 0.31+0.063
M5 3.03+052 023+004® 0.31+0.07

18 CO 268+031° 0311004 0.39+0.05
CC 374090 0.29+0.06° 052+0.11
M05 3.32*+058 029+0.05 040*0.052
M1 352+076 030+002 044+0.10
M2  334%0.64%° 032+ 0052 051+ 0.09
M5 368061 0.32%0.04Y 043+ 0.06

24 CO 254+022*° 033£0.07 041+0.08

CC 505+003" 0.39+001' 053+ 006
MO0.5 351+001¢ 035£001 0.55+0.02!
M1 436+024 035£002 044+0.04
M2 586x037¢ 0371005 0.77+0.26
M5 410055 038+0.01' 0.60% 0.04!

All values represent meant S.D.

Values in the same column followed by superscript letters
(in diet) and numbers (in period) are significantly different
(p<0.05).
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Table 2. Total cholesterol level in serum of rats by experimental group and period

61

(mg/d)

Level of total cholesterol

Group 6 months 12 months 18 months 24 months
CO 61.00+ 8.83%7 4717+ 6592 51.60+ 12,932 7950+ 13.77%}
CcC 101.00+ 12.71°2 73.80t 7.85%3 9220+ 235723 199.00+ 1414}

Mo0.5 73.17% 9.30°% 73.80+ 9.58°% 72.20% 16.62¢%2 105.50+ 10.61¢
M1 65.83+ 12.16*2 61.40* 11.59*2 65.00% 16.93%2 117.50+ 0.71%*
M2 7433+ 8.48"7 77.20% 11,032 69.60+ 13.45%* 100.33% 2.08!
M5 61.80+ 8.98%° 79.20% 4.44°% 79.75+ 17.44%2 133.33+ 10.02%1

All values represent meant S.D.
Values in the same column followed by superscript letters are significantly different (p<0.05).

Values in the same row followed by superscript numbers are significantly different (p<0.05).

Table 3. HDL-cholesterol level in serum of rats by experimental group and period (mg/di)
Level of HDL-cholesterol
Group
6 months 12 months 18 months 24 months
CcO 33.60% 12.22%* 2933+ 8572 3160+ 8.32° 49.00t 753
CcC 3740t 8477 4540+ 4.72%2 39.20+ 19.232 96.50% 12.02*!
MO.5 4567t 8.73*2 4080+ 9.31%? 3400t 7.65% 71.00+ 2.83%
M1 3700 9512 3440+ 13.33%2 3320+ 11.39° 67.00% 16.97>!
M2 4633+ 7.0002 55.00t 7.45"*% 41.20% 10472 62.67+ 16.65*
M5 35.00% 4.64°2 51.00+ 13.87! 47.00+ 7.35'% 56.33+ 9.81%!
All values represent meant S.D.
Values in the same column followed by superscript letters are significantly different (p<0.05).
Values in the same row followed by superscript numbers are significantly different (p<0.05).
Table 4. HDL-cholesterol/total cholesterol level in serum of rats by experimental group and period (%)
Grou Level of HDL-cholesterol/Total cholesterol
P 6 months 12 months 18 months 24 months
CO 54.36+ 17.80° 63.00+ 20.16 6128+ 9.18 6190+ 3.57
CC 3670t 5.21%2 62.28+ 10.69° 41.90% 1557 4847+ 570
MO05 62.22+ 741° 55.28+ 11.15 4838+ 12.40 67.50t 4.10°
M1 56.69+ 11.52¢ 54.32+ 13.13 51.99+ 15.64 57.07+ 14.79*
M2 62.89+ 10.68° 7258+ 14.73 59.30+ 9.46 62.27+ 15.65°
M5 57.24t 9.19° 65.29+ 21.28 62.19% 20.78 4207t 497

All values represent meant S.D.
Values in the same column followed by superscript letters are significantly different (p<0.05).
Values in the same row followed by superscript numbers are significantly different (p<0.05).

=3k xpolE HolA] sten oje o WY A
ol FelAHE 2 welwl DS IR Aol
LEFE F402 R2AY T34 ST

o) 2 dshrl dddcke Ashsh vl@A 2

TAAMe AT FFE & 7 gy HPFEA
7)ol BE TollA FolAle A¥E Bt

3y YHFe FFI= FohAL BN AH
= Table 6 B 73 3o}, 2t FHEI e 7|7MEE

Journal of Food Hygiene and Safety, Vol 9. No. 2



62

H. Y Kang K J Min J G Kim and W. S. Roh

Table S. Triglyceride level in serum of rats by experimental group and period

(mg/dl)
Gro Level of triglyceride
up 6 months 12 months 18 months 24 months
CO 43.80+ 13.14% 45.831+ 1357 58.60+ 15.04" 53.75+ 21.98°
CcC 57.60+ 16.89° 91.20+ 37.39° 73.20+ 17.06° 115.00+ 14.14°
MO05 55.00% 8.65% 65.40% 25,55%2 70.00* 14.47%2 102.00+ 22.63%*
M1 48,17+ 16.15% 67.00% 33.01% 61.20+ 18.46° 55.50+ 2.1
M2 4883+ 4.79* 75.20% 16,5741 64.40+ 16.04°1 74.33% 10.69!
M5 38.20+ 1522 6220+ 27.18°! 31.00+ 3.27%% 72.67+ 22.94%!
All values represent mean= S.D.
Values in the same column followed by superscript letters are significantly different (p<0.05).
Values in the same row followed by superscript numbers are significantly different (p<0.05).
Table 6. Total protein level in serum of rats by experimental group and period (mg/dl)
G Level of total protein
roup 6 months 12 months 18 months 24 months
Cco 5.74% 0.51 7.12+ 0.82 7.00+ 1.98 7.05% 0.31*
CC 6.24+0.21 7.56+ 0.62 6.24+ 0.92 6.60+ 0.1¢¢
Mo0.5 6.25+ 0.29% 8.02+ 0.26 5.76+ 1.27° 7.50% 0.10%!
M1 6.12+ 0.40% 8.16+ 0.56' 6.22+ 1.61% 7.75% 0.21+!
M2 593+ 0.33% 7.86+ 0.32! 6.42+ 1.01% 3 6.90% 0.10°2
M5 6.301 0.373 7.82+ 0.59! 6.80+ 0.982 6.57+ 0.25°
All values represent meant S.D.
Values in the same column followed by superscript letters are significantly different (p<0.05).
Values in the same row followed by superscript numbers are significantly different (p<0.05).
Table 7. Glucose level in serum of rats by experimental group and period (mg/dl)
G Level of glucose
Toup 6 months 12 months 18 months 24 months
cO 60.20+ 14.693 158.83+ 20.76! 138.00+ 15.10 117.00* 40.83%2
CC 145.60* 17,537 148.80+ 32.57 142.80+ 38.58 105.00+ 1.00¢
MO.5 114.67+ 14.91%2 162.40+ 24.56! 125.00+ 15.86 71.00+ 5663
M1 118,67+ 991412 157.20+ 8.98! 156.60x 43.05 96.00% 4.24°%2
M2 115,67+ 10.93 149.20* 26.46 126.40+ 78.22 13042% 6.56°
M5 110.00+ 17.78 158.40+ 40.74 123.25+ 30.12 130.55+ 13.50°

All values represent meanzt S.D.

Values in the same column followed by superscript letters are significantly different (p<0.05).
Values in the same row followed by superscript numbers are significantly different (p<0.05).
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Fig. 5. Histopathological findings of organs of rats.

P1.
P2.
P3.
P4.
P5.
P6.
P7.
P8.
Po.

Aorta, cholesterol control group, showing swelling of endothelium in 6 months. HE, X200(L: Lumen).
Aorta, cholesterol control group, showing moderate medial calcification in 24 months. HE, X200(L: Lumen).
Heart, cholesterol control group, showing vascular calcification and inflammation in 6 months, HE, X 100.
Heart, cholesterol control group, showing moderate vascular calcification in 24 months, HE, X 100.
Kidney, cholesterol control group, showing slight tubular calcification in 6 months, HE, X100

Kidney, cholesterol control group, showing severe tubular calcification in 24 months, HE, X100.

Liver, cholesterol control group, showing slight fat change in 6 months, HE, X200(PV: Portal vein).
Liver, cholesterol control group, showing severe fat change in 24 months, HE, X200.

Stomach, cholesterol control group, showing epithelial and vascular calcification in 12 months, HE, X100.

P10. Adrenal, cholesterol control group, showing moderate fat change in 12 months, HE, X 200.
P1l. Aorta, whole milk group, showing slight medial calcification in 12 months, HE, X200(L: Lumen).
P12. Heart, whole milk group, showing artery calcification in 12 months, HE, X50.
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Fig. 5. Continued

P13. Kidney, whole milk group, showing slight tubular calcification in 12 months, HE, X100.

P14. Kidney, whole milk group, showing moderate tubular calcification in 24 months, HE, X 100.

P15. Liver, whole milk group, showing moderate fat change in 12 months, HE, X200(PV: Portal vein).

P16. Liver, whole milk group, showing moderate to severe fat change in 24 months, HE, X200(CV: Central

vein).

P17. Stomach, whole milk group, showing epithelial calcifaction in 18 months, HE, X100.
P18. Adrenal, whole milk group, showing fat change in 18 months, HE, X100.
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