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Effects of Fermented Milk on Rats Fed by
Hypercholesterolemic Diet
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Junior College of Allied Health Sciences, Korea University
* Department of Public Health, Keimyung University
** Department of Veterinary Medicine. Kangwon University

ABSTRACT

Effects of fermented milk were tested in Sprague-Dawley male rats. In six treatment 150 rats
were fed for 12 months : (1) normal control; synthetic pellets+water, (2) cholesterol control; syn-
thetic pellets containing 1% of cholesterol and 500,000 IU of vitamin D./100 g (cholesterol pellets)
+water, (3) cholesterol pellets+25% fermented milk, (4) cholesterol pellets +50% fermented milk,
(5) cholesterol pellets+75% fermented milk, (6) cholesterol pellets-+ 100% fermented mikk. In 3,
6, 9, 12 months, rats were sacrificed for analysis of samples. Rats received the fermented milk
had significantly lower (p<0.05) serum cholesterol levels and higher ratios of HDL-cholesterol
to total cholesterol than did the water fed rats. Stomach, heart, abdominal aorta and kidney of

rat from fermented nulh o
from cholesterol control grouy.
different among groups.

aun showed slighter calcification or necrosis than did those of rat
Weirkd wain, diet intake, and drink consumption were significantly

Results indicate that fermented milk had a helple) ciiect o experimental hypercholesteremia and

atherosclerosis.

Keywords : Fermented milk, hypercholesteremia, atherosclerosis, rats.
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Table 1. Basic composition of experimental diet (g/

100 g diet)
Diet  Standard  Cholesterol

Ingredient diet diet
Corn starch 654 64.4
Casein (Vitamin free) 20.0 20.0
Corn-oil 5.0 5.0
a-Cellulose powder 5.0 5.0
Mineral mixture* 35 35
Cholesterol - 1.0
Vitamin mixture** 0.8 0.8
Methione 0.3 0.3
Vitamin D,*** — 0.0125

* The mineral mixture (g/kg mixture) contained the
following : Calcium carbonate 299.0; Calcium phos-
phate 4.3; Potassium phosphate 343.1; Sodium chlo-
ride 250.6; Magnesium sulfate 99.8; Ferric citrate
hexahydrate 6.23; Cupric sulfate 1.56; Manganous
sulfate 1.21; Zinc chloride 0.20; Potassium iodate
0.05; Molybden ammonium 0.025.

** The vitamin mixture (g/kg mixture) contained the
following : Vitamin A acetate 500,000 IU; Vitamin D3
100,000 TU; Vitamin E acetate 5,000 mg; Vitamin K;
5,000 mg: Thiamin HCl 1,200 mg; Riboflavin 4,000
mg; Pyridoxine HCl 8,000 mg: Cyanocobalamine 0.5
myg; Ascorbic acid 30,000 mg; D-biotin 20 mg; Folic
acid 200 mg; Calcium pantothenate 5,000 mg; Para-
aminobenzoic acid (PABA) 5,000 mg; Niacin 6,000 mg;
Inositol 6,000 mg; Choline chloride 200,000 mg.
**+ 40,000,000 [U/g.
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Effects of Fermented Milk on Rats Fed by Hypercholesterolemic Diet(lll)

Table 2. Diet intake of the rats by group and feeding

79

Table 3. Diet consumption of the rats by group and

period feeding period

Diet intake (g/day/head) Diet intake (g/day/head)
Group Group

3 6 9 12 3 6 9 12

months months months months months months months months

Control 197 191 179+ 17.2° Control 388" 375 368 333
Cholesterol control 16.1»' 153! 492 Cholesterol control 414" 37.6° 317 -
FM*.25 13.8> 115 120* 118 FM*.25 65.0° 815! 84.1¢' 81.0+!
FM*.50 1000 109" 9.2° 9.3 FM*-50 77007 844" 86.0~! 859!
FM*-75 1130 93+ g1» 8302 FM*.75 7637 766 73.0  84.0°!
FM*-100 9.8-1  83-™ 73 g1 FM*-100 60.5%% 63.2"7 73.0°% 704"

FM : fermented milk administered group. Numbers
represent the percentage of fermented milk in drink.
Values in rhe same column (dietary group) followed
by different superscript letters are significantly differ-
ent (p<0.05).

Values in the same row (feeding period) followed by
different superscript numbers are significantly differ-
ent (p<0.05).

All the rats in the cholesterol control group died in
10 months.
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FM : fermented milk administered group. Numbers
represent the percentage of fermented milk in drink.
Values in the same column (dietary group) followed
by different superscript letters are significantly differ-
ent (p<0.05).

Values in the same row (feeding period) followed by
different superscript numbers are significantly differ-
ent (p<0.05).

All the rats in the cholesterol control group died in
10 months.
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Table 4. Total weight gain of the rats by group and
feeding period

Total weight gain

(g/period/head)
Group
3 6 9 12
months months months months
Control 263.8° 294.3* 349.3* 2980
Cholesterol control  77.5°' 425 150" —
FM*-25 53.3%% 112.5°% 260.0* 335.0"
FM*-50 80.7¢" 134.0"% 228.8“' 3200
FM*-75 130.7"% 187.0"% 218.8"% 315.0!
FM*-100 154.4°% 205.0°2 290.0*' 305.0!

FM : fermented milk administered group. Numbers
represent the percentage of fermented milk in drink.
Values in the same column (dictary group) followed
by different superscript letters are significantly differ-
ent (p<0.05).

Values in the same row (feeding period) followed by
different superscript numbers are significantly differ-
ent (p<0.05).

All the rats in the cholesterol control group died in
10 months.
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Effects of Fermented Milk on Rats Fed by Hypercholesterolemic Diet(lll) 81
Table 5. Relative organ weight of the rats by group and feeding period
Relative organ weight (g/100 g body weight)
Organ Group
3 months 6 months 9 months 12 months
Control 2.76° 2.57¢ 2,72 3.26"
Cholesterol control 3.49° 3.54° 3.33 -
FM*-25 27303 3.05%2 3.96"! 413!
Liver FM*-50 2.86° 3.72¢ 3.82° 3.31°
FM*-75 313° 4.04¢ 3.43° 3.10
FM*-100 2.80°* 3.79! 3.0712 3.21>1
Control 0.30¢2 0.324* 0.57"1 0.44!
Cholesterol control 0.66%° 0.81! 0.70~2 -
FM*-25 0.64 12 0.56"* 0.76*’ 0.42°
Kidney FM*-50 0.54* 0.54> 0.93! 0.39°
FM*-75 047 0.43% 0.86*! 0.39°
FM*-100 0.40+* 0.42¢* 0.73! 0.42¢
Control 0.28" 0.26¢ 0.32¢ 0.31
Cholesterol control 0.32:02 0471 0.36%2 -
FM*-25 0.32# 0.30" 0.29° 0.27
Heart FM*-50 0.34° 0.33" 041" 0.34
FM*-75 0.29%2 0.34>12 0.38! 0.30%
FM*-100 0.27% 0.33" 0.31%® 0.30
Control 0.19 0.16" 0.18 0.24
Cholesterol control 017! 102 0.20! -
FM*-25 0.17 0.10%2 0.17} 0.22!
Spleen FM*-50 0.17 0.15° 0.19 0.20
FM*-75 0.18 0.20° 0.19 0.19
FM*-100 0.18 0.22¢ 0.21 0.16
Control 0.008" 0.007" 0.008! 0.005
Cholesterol control 0.013¢ 0.011 0.013* -
FM*-25 0.014* 0.016 0.015° 0.010
Adrenal gland FM*-50 0.013° 0.010* 0.014% 0.012
FM*-75 0.013° 0.017¢ 0.013¢ 0.011
FM*-100 0.011% 0.012¢ 0.014° 0.008

FM : fermented milk administered group. Numbers represent the percentage of fermented milk in drink.
Values in the same column (dietary group) followed by different superscript letters are significantly different

(p<0.05).

Values in the same row (feeding period) followed by different superscript numbers are significantly different

(p<0.05).

All the rats in the cholesterol control group died in 10 months.
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Table 6. Content of total cholesterol in serum of the
rats by group and feeding period

Table 7. Content of HDL-cholesterol in serum of the
rats by group and feeding period

Total cholesterol (mg/d/)

Group
3 6 9 12

months months months months
Control 459" 35.7° 482" 565
Cholesterol control 114.0" 99.0¢ 111.3° -
FM*-25 709" 780"%  77.0™* 9L.0v
FM*-50 67.1" 67.5 710" 759
FM*-75 55.1°  49.3™ 69.0"  59.7™
FM*-100 56.1°  42.(r

621"  62.8°

FM : fermented milk administered group. Numbers
represent the percentage of fermented milk in drink.
Values in the same column (dietary group) followed
by different superscript letters are significantly differ-
ent (p<0.05).

Values in the same row (feeding period) followed by
different superscript numbers are significantly differ-
ent (p<0.05).

All the rats in the cholesterol control group died in
10 months.

Table 8. Ratio of HDL-cholesterol to total cholesterol
in serum of the rats by group and feeding

period
Ratio of HDL-cholesterol/
T-cholesterol
Group
3 6 9 12
months months months months
Controt 0.79* 083 0.71° 0.71°
Cholesterol control 0.48%' 0.43>' 0.54"'
FM*-25 0.73+1  0.59"* 0.76%' 072!
FM*-50 0.73*7  0.61"% 074" 067!
FM*-75 0.76+%  0.67"% 0.78*  0.88*!
FM*-100 079+ 067 0.75%* 0.87"!

FM : fermented milk administered group. Numbers
represent the percentage of fermented milk in drink.
Values in the same column (dietary group) followed
by different superscript letters are significantly differ-
ent (p<0.05).

Values in the same row (feeding period) followed by
different superscript numbers are significantly differ-
ent (p<0.05).

All the rats in the cholesterol control group died in
10 months.

ghntstelan AEv|7kel Aupdol uletb stsbd Hek
< ¥k
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HDL-cholesterol (mg/dl)

Group
3 6 9 12

months months months months
Control 36.3 29.7 340 415"
Cholesterol control 54.3'  43.0°  59.7'
FM*-25 51.7°  46.0° 585! 68.3""
FM*-50 493" 4130 H2T 510!
FM*.75 4192 33.3 535" 527!
FM*-100 44.0! 283 46.7! 55.7+1

FM : fermented milk administered group. Numbers
represent the percentage of fermented milk in drink.
Values in the same column (dietary group) followed
by different superscript letters are significantly differ-
ent (p<0.05).

Values in the same row (feeding period) followed by
different superscript numbers are significantly differ-
ent (p<0.05).

All the rats in the cholesterol control group died in
10 months.

Table 9. Content of triglyceride in serum of the rats
by group and feeding period

Triglyceride (mg/d)

Group

3 6 9 12

months months months months

Control 61.7 674" 634" 60.8
Cholesterol control 60.3*  90.0¢% 1205%" -
FM*-25 41.5° 680" 77.0%' 69.5!
FM*-5() 524°  57.5%% 790" 71.3!
FM*-75 584% 7631 840! 705°
FM*-100 557  ©62.8°7 736! 64.6

FM : fermented milk administered group. Numbers
represent the percentage of fermented milk in drink.
Values in the same column (dietary group) followed
by different superscript letters are significantly differ-
ent (p<0.05).

Values in the same row (feeding period) followed
by different superscript numbers are significantly differ-
ent (p<0.05).

All the rats in the cholesterol control group died in
10 months.
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Fig. 3. Stomach of rat from cholesterol control group Fig. 4. Stomach of rat from fermented milk group
showing focal necrosis and calcification of showing slight necrosis and calcification of
mucosal layer. HE stain, X100. mucosal layer. HE stain, X100.

Fig. 5. Stomach of rat froin cholesterol control group Fig. 6. Stomach of rat from fermented milk group
showing severe necrosis and calcification of showing slight necrosis and calcification of
muscular layer. HE stain, X100. muscular layer. HE stain, X100,
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Fig. 7. Heart of rat from cholesterol control group Fig. 8. Heart of rat from fermented milk group show-
showing severe ossification of the aorta. HE ing slight ossification of the aorta. HE stain,
stain, X 200. X 100.

Fig. 9. Heart of rat from cholesterol control group Fig. 10. Heart of rat from fermented milk group
showing severe calcification of the coronary showing slight calcification of the coronary
artery. HE stain, X200. artery. HE stain, X200.
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Fig. 11. Abdominal aorta of rat from cholesterol con- Fig. 12. Abdiminal aorta of rat from fermented milk

trol group showing irregular appearance group showing slight calcification. HE stain,
with calcification. HE stain, X200. X 200.

Fig. 13. Kidney of rat from cholesterol control group Fig. 14. Kidney of rat from fermented milk group
showing severe tubular calcification of the showing slight calcification of the medulia.
medulla. HE stain, X 100. HE stain, xX100.
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Fig. 15. Kidney of rat from cholesterol control group
showing tubular calcification of the renal pa-
pilla. HE stain, X100.

A7 "“ikd(Fig 10).
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Fig. 16. Kidney or rat from fermented milk group
showing slight tubular calcification of the re-
nal papilla. HE stain, X100.
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