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Hypocholesterolemic Effect of Lyophilized, Heat-Killed Lactobacillus rhamnosus and Lactobacillus
plantarum, Xim, Dae-Weon', Dae-Hyeok Yang?, Sun-young Kim?, 'Kwang-Soo Kim, !Myun-Gjun Chung,
and Sang-Mo Kang**. 'R&D Center, Cellbiotech, Co. Ltd, Gyunggi-do 415-871, Korea, “Dept. of Microbiolog-
ical Engineering, Konkuk University, Seoul 143-701, Korea — Lactic acid bacteria (LAB) were well known to
enhance the intestinal health of human. For the development of pharmaceutical LAB, it was screened that the
LAB with activity lowering the cholesterol in vitro and evaluated the hypocholestrolemic effect of live and
heat-killed (HK) LAB on rats. The selected Lactobacillus plantarum CBT 1209 and Lactobacillus rhamnosus
CBT 1702 had the deconjugation of bile salts and assimilation of cholesterol micelles activities from labora-
tory media. The mixture of 1702 and 1209 strains was administrated to the rats with high cholesterol diet. The
experiment performed by 4 groups which were control, HCD, LLAB, HKLAB groups. The hypocholester-
olemic effect of LAB (strains 1702, 1209) at blood level, the phenomena of Al decreasing through LDL-cho-
lesterol dwindling, was assessed. This effect of 1702 and 1209 was enhanced when it comes to be the HKLAB
more the live-LLAB. This data means that the Lactobacillus rhamnosus CBT 1702 and Lactobacillus plan-
tarum CBT 1209 were very useful functional ingredient for hypercholesterolemia.
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Fig. 1. The activity of cholesterol removal and deconjugation of
sodium taurocholate by live 1209 and 1702 strains (A) and
heat-killed 1209 and 1702 strains (B).
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Table 1. Compositions of basal and hypercholesterolemic diet

Ingredient Basal Diet HCD LAB +
(%) (%) HCD (%)
Corn starch 35 35 34
Sucrose 30 30 30
Casein 15 15 15
Lard - 8 8
Corn oil 10 2 2
Cholesterol - 1 1
Non-nutritive fiber 5.45 445 4.45
AIN-76 Vitamin mixture? 3.5 35 35
AIN-76 Mineral Mixture® 1 1 1
Choline chloride 0.05 0.05 0.05
LAB - - ¥
Total 100 100 100

1) AIN-76 Vitamin mixture (g/kg) : Thiamine hydrochloride 0.6,
rabofalvin 0.6, pyridoxine hydrochloride 0.7, nicotinic acid 3, D-
calcium panthothenate 3, folic acid 0.2, D-biotin 0.02, cyanoco-
balamin (vitamin B12) 0.01, retinyl palmitate (vitamin A,
250,000 IU/g) cholecalciferol (vitamin D3, 400,000 IU/g) 0.005,
DL.-aaa-tocopherol acetate (250 TU/g) 0.25, menaquinone (vita-
min K2) 0.005, sucrose, finely powdered 972.9.

2) AIN-76 Mineral mixture (g/kg) : Calcium phosphate diabasic
500, sodium cholide 74, potassium citrate monohydrate 220,
potassium sulfate 52, magnesium oxide 24, magnesium carbon-
ate (43-48% Mn) 3.5, ferric citrate (16-17% Fe) 6, zinc cabonate
(70%Zn0) 1.6, cupric cabonate (53-55%) 0.3, potassium iodate
0.01, sodium selentie 0.01, chromium potassium sulfate 0.55,
sucrose, finely powdered 118.

3) LAB : The cell count of lyopilized powder arel.0E+09 cfu/g at
LLAB and 1.0E+09 count/g at HKLAB.

dLyt Ze2E 8 vz} Ae]o] o) E7(74.244.8 mg/dLyt
o} FH2EE Aol 5 FsA). 2, IAF 7L
YNEZ Ao] 276l wkgl HCDY-(HCD only), A+ 17029}
12092 8§31 LLABZ-(HCD + live LAB)#} 713A4F¢
T 17029 12098 &-f3t= HKLAB<(HCD + heat-
killed LAB)S-& Y3l 757 A8S Aggsigdct w4
N ARE 2572 Ao| AF el sl TAkslATH o Erell
Hsle] ZHAHE 155 Aol AH S} AlFol Ahash=
738FE Bt foH ol E vepiAlE AhTH(Table 2).

Table 2. Feed intake, body weight gain and food efficiency ratio
of rats on experimental period.

Group Food intake ~ Body weight gain FER V
Control 870.1+80.2 201£13.5 0.231+0.025
HCD 805.2+72.2 180+18.2 0.223+0.016
LLAB 838.5+82.4 179£15.7 0.213+0.022
HKLAB 845.4+81.1 182+16.4 0.215+0.018

1) FER: Food efficiency ratio = Body weight gain (g)/food intake (g).
Mean with different superscripts in the same column are signifi-
cantly different (p<0.05) by Duncan's multiple range test. Values are
meanzS.D. (n=10)
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Table 3. Effects of LAB administration on cholesterol level in rat blood at high cholesterol diet.

Group Total cholesterol HDL cholesterol LDL cholesterol HDL/LDL cholesterol ratio Triglyceride
Control 1153+ 9.7° 56.842.1% 41.243.2¢ 1.38+0.37° 86.6 +8.7
HCD 204.0+ 6.2° 39.8+1.7° 145.426.7% 0.27+0.15¢ 93,9 +7.1
LLAB 131.9+17.4° 40.1+2.4° 70.7£5.6° 0.57+0.21° 96.54+7.4
HKLAB 125.0+16.5° 47.2+1.2° 58.7+4.8° 0.80£0.16° 95.75+5.3

Mean with different superscripts in the same column are significantly different(p<0.05) by Duncan's multiple range test. Values are mean °z&

S.D. (n=10)
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Fig, 2. Effects of LLAB and KHLAB on atherogenic index and
cardiac risk factor in hypercholesterolemic rats fed high cho-
lesterol diet. Mean with different superscripts in the same column
are significantly different (p<0.05) by Duncan’s multiple range
test. Values are mean = S.D. (n=10). Atherogenic Index = (Total
cholesterol-HDL-cholesterol)/(HDL-cholesterol)). Cardiac risk fac-
tor = (Total cholesterol/HDL-cholesterol).
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Fig 3. The amount of bile acids in feces were increased by high
cholesterol diet. Mean with different superscripts in the same col-
umn are significantly different (p<0.05) by Duncan's multiple
range test. Values are mean + S.D. (n=10).
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