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Effect of Leuconostoc kimchii GJ2 Isolated from Kimchi (Fermented
Korean Cabbage) on Lipid Metabolism in High Cholesterol-Fed Rats

Jae—Joon Lee, Yu—-Mi Lee, Ah-Ra Kim, Hae-Choon Chang and Myung-Yul Lee'
Department of Food and Nutrition, Chosun University, Gwangju 500-759, Korea

Abstract

The present study investigated the effect of Leuconostoc —kimchii

GR (Leu kimchii GR), an

exopolysaccharide-producing lactic acid bacterium isolated from kimchi, on serum and liver lipid metabolism in
rats fed a high-cholesterol diet. Male Sprague-Dawley rats were divided into four groups: a normal diet group
(ND), a high-cholesterol diet group (HCD), a high-cholesterol diet and 200 mg/kg Leu. kimchii GJ2-administered
group (HCD-LKL), and a high-cholesterol diet and 400 mg/kg Leu. kimchii GJ2-administered group (HCD-LKH).
No between-group differences were found in body weight gain, food intake, or food efficiency ratio. The serum
GOT and ALP activities that were elevated by the high-cholesterol diet were significantly decreased after Leu.
kimchii G2 administration. Serum HDL-cholesterol level was markedly increased in the Leu. kimchii GR2-administered
groups, whereas the serum total cholesterol and LDL -cholesterol levels were lower in the Leu. kimchii GR-administered
animals. Liver levels of total cholesterol and triglyceride were also markedly lower in the Leu. kimchii GR-administered
groups. In addition, increased activities of HR-LPL and TE-LPL in adipose tissue, caused by the high-cholesterol
diet, fell to normal after administration of Leu. kimchii GJ2, in a dose-dependant manner. These results suggest
that Leu. kimchii GJ2 isolated from kimchi exerts an antiatherosclerotic effect by reducing serum and liver cholesterol

levels.
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S 2L YREHOZHE AAE HEdhs 28-S g
Ao 2 AHFTH10). EPSE VA E] 71 oz A4
she ooy, g o2 HE 3|57t a1, FARE
o] AA EEZ FHA< AAH] 7MY w2 tdRelt

EPSE AAste frilds tide = HAAS A3, EPS
A Ak A 9jel E el HeA8o= Qs
o 945 FHshe FHolA BPSE AASIA] v FAhT
of Hjsted &R o] Aol ettty BA(12)H S
olyg} fAakto] AAIS= EPS+ 2o d-RrAagA 9] 7]
T A RS 5 7] wiEella3) ko] AYs A
Zhg- o]&jel] Aol At PIA= oY 71| 83 7o
Al A 5 e Aol Aok wpebA] HZol| EPST
4 75 AAERE ol AR}l EA FEREL ]l
=4, §AHT 5 Bifidobacteria®} Lactobacillus delbrueckii
subsp. bulgalicus, Lactobacillus helverticus var. jugurti =5
B fref st EPSE 9t aH(14)7F .01, Streptococci Z -
E] A2HE EPST WYy a3, g az ¢ S 2H
2 Astadrt e Aoz RuHtkls). 12y F7t
A Ao 2 HE A EpSel 3 2o A giiE
LE A Al B4 715 AAEA S T o] 8ol g H0]
A, EPS A4E 9] gy S0 A3t AFE A9
g f AlFlA Bl ikt 7= ok 28y
AL EAE, 53] XA 23 -9+ Eom 5(16)°]
FX|ujol| A 3184 dextransucraseS A A= Leuconostoc
mesenteroidesS £2)5l¥ 1L, Kim S(17)°] AXZHH
dextran A4 Leuconostoc lactis®] F-2]ol &3k 71, Kim
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3 $H(deconjugation) 3t Z#| 2H & FF4F
ZH 2HES AT B8t Park 5(20)°]
| FARTS ekl e AEE ARt SR
o] RFAFE AFESHY in vitro oA ZE|2EHE
o] $ BETE Asle o] FAAXx v
FE| e E2]0]] AF A T3t A in vivo oA
87t FYU2HE AsteS B in vitro2} in vivo
AT BFoA FH2HE AstadE TEsIH oM, Kim
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AT Leuconostoc kimchii G127} ALZH| 28| E24]0)5 Folgh AH 9 Addirte] A= & 761

olvzt 84 A2g Al At A& T8
tH22).

Wb B Ao M= Kim(12)°] AXZ2RE &
gate] Aol Aol st Ak, dE 9, <
Foll =& AFAdS vebd EPS A -4t Leuconostoc

AC)
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EPS M4 R4TZFo Eelet EPSS &2

ARZHE EEEo] frhtoz lE A AT
£ sucrose(trypton 10 g, yeast extract 5 g, dipotassium phosphate
5 g, diammonium citrate 5 g, sucrose 50 g/1 L, pH 7.0)
TR R =Este] 30T A 48417 vl ¥k 3 mucoid
colonyE YER = AA-S AAskat, thA] sucrose A H)
A X AREAE FHsHE RS st EPS A T
2 AAsE Y. B8] 4F= MRS(Difco, France) 94 A5l ]
off vkt & tlg7]ol = v g glycerol©] 25%(v/v)
74 EA F7bsted 70ColA Bast o, Ao A8
8% 5 mL MRS HAH|A]ol] HF3}o] 30ToAA 24A13F
Hj kst = MRS AR 12} Ald)skal, THA] sucrose
WA =] ol 22} Ath3}e] 30Tl 48417 v F3lo] AL-g-
stk a2 RE AAE EPSY Eele A wjdd
S 4Tl LAEE9,950 x g, 25 min)dte] FAZ A A}
31, EPSE AA77] fl8te 3]¢gk S 2uf 2o
W2 95% oNe-ES AA3] 7kete] 4TllA 1583 A
AATE AAES A4EE(9,950 x g, 25 min, 4T)3}e] 3]
Fotal, Fe dEES AXAII & FEAX 3t olF
crude EPSE 3}90H23).

A FE-L Sprague Dawley Al 553 7 23 40v}7]
£ (F)HRo) A= (M)A FYEte 1579 T

kol 2 2-3-A171 & At AF 80~100 g9 AL

of et zt A & & 8utgY 5w E Uro] ek

Alo] Aol 1e}e]4] Felste] 473 ARSESth Ad Aol
Table 19419} ZH0] AIN-93S 7|54 0.2 ZA|519 o,
Leu. kimchii GJ12 A& FoAT 19 3H AF kg T
200 mg, I8 FoTL 19 F AF kg T 400 mgS
el gl S3lA1A md LA3E A7l A T3l
o} AET2 Table 20149} o] B/4TH(ND), 112 2H|
E2 0] R AT HCD), TZHHE20l9 Leuw kimchii
GJ2 #8200 mg/kg of bw/day) 5 o] -(HCD-LKL),
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N2 2EH 22 0]} Leu. kimchii GI2 11-8%400 mg/kg
of bw/day) ¥ 35 o-HCD-LKH)©. & o] AA|8H
th. =3 2ole Alg glo] FF3AIL AR 25 18+
2TE FASI o 2L 1247 5+7](08:00 ~20:00) =
29 AT AFolA AN A AFS et
ARANA A9 AFo 2 Yol AFT7HE FAIEAA,
A1) ASE7HERS Y 71 Aol dH#HeE Y
ol 2 AT HolasS Fekith

Table 1. Composition of experimental diet

Group Diet Composition
ND Normal diet”
HCD High cholesterol diet
HCD-LKL” High cholesterol diet + LKL

HCD-LKH” High cholesterol diet + LKH

l)Accordmg to AIN-93 diet composition(24).
LKL: Leu. kimchii GI low(200 mgfkg, b.w./day, p.o.) administered group.
ILKH: Leu. kimchii G high(400 mg/kg, b.w./day, p.o.) administered group.

AFTES AR T8 F RAE Z2AR $ o2
7HEA mFHE AEolA B Hdste] ¥E & 3,000

rpmol| A 2037 YAEE S the @A S BEstd XA
g B 54 B S48 AIEE ARSEIITE AE & 2
gz As A& vy, AYAArE AHsa o

& A8tk Az L
lipoprotein lipase(LPL) &4 Z743}7] 915+¢] 20~50 mg
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A= APE2S dod & 54 4o “501*]7‘] BEE
methanol S &3t dry icedll ¥l 34 SZAAIALE &
Alge B4 A 7HA 70CAAM B '3]'93\‘:}7} A
o] &3ttt

Table 2. Composition of experimental diet

(g/kg diet)

Ingredients ND" HCD?
Casein 200.0 200.0
L-cystine 1.8 1.8
Comn starch 501.2 4912
Sucrose 100.0 100.0
Cellulose 50.0 50.0
Lard 100.0 100.0
Mineral mix” 350 350
Vitamin mix” 10.0 100
Choline bitartate 20 20
Cholesterol 0.0 10.0

l)ND Normal diet.
HCD : High cholesterol diet
IYAIN-93-MX mineral mixture and AIN-93-VX vitamin mixture(24).
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g3 WY FA4AZ, 229 23S 2 HDL-Z9|2H2
&, GOT, GPT % ALP 4L F 52 7](Fuji Dri-
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LDL-Z9 2~H 2 32 Friedewald 5(25)2] g2 9
Aste] 8ttt A S Engé} Noble] " (26) 2
2 zA¥ kit(Wako Co., Japan)S Alg-ate] =438}t
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Table 3. Changes in body weight gain, food intake, food efficiency
ratio and liver index of rats fed high cholesterol diet containing
Leu. kimchii GJ2 isolated from kimchi

, Body weight gain Food intake 2 Liver index
Groups
(g/day) (g/day) (g/100 g body wt.)
ND 5244061 21001938 025:002°  4.02:042"
HCD 5964042 23108202 026%0.05 53940.67"
HCD-LKL  5.36+0.20 205242.13  02620.04 5.112031°
HCD-LKH  5.35:040 20.19+1.66  0.26+0.03 4.441027°

"See the legend of Table 1.

PFER(food efficiency ratio): weight gain(g/day)/food intake(g/day).

The results are mean * SE. for 8 rats in each group.

“NS : not significantly different among groups.

Walues with different superscripts in the same column are significantly different(p<0.05)
between groups by Tukey’s test.
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g 2HZ24] 0] BHS Foid HCD HIstY AF @ 11%
21 o] F-A 7} ol 8tA AstE Atk Rhee 5(33)2 202
AFS HFe] ZEEHES A2 FYHo R wEHA
B3t 2 Uloll Ao tta Bl o m, Turley
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& = GOT, GPT U ALP &4
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Table 4. Activities of GOT, GPT and ALP in serum of rats fed
high cholesterol diet containing Leu. kimchii GJ2 isolated from
kimchi

) GOT GPT ALP
Groups
(UL
ND 4293430 37.19+2,01™ 121.26+10.43°
HCD 60.12+3.50° 4504642 1415241297
HCDLKL  56.13#5.8" 41.0045.39 139.01£8.27°
HCDLKH — 49.946.87° 39214498 125.0846.52"

"See the legend of Table 1.

“The results are mean * SE. for 8 rats in each group.

Walues with different superscripts in the same column are significantly different(p<0.05)
between groups by Tukey’s test.

NS : not significantly different among groups.
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SHAl BarE RI=H|(3940), 53] & A9k w72 EPS
A Frakts e AolE 3T AFY A ¥4
ZY 28 =2 AstaIr}t Utke AL Nakajima 5(41)0] B
3FFTh 224 Lin 5(42)3} Thompson 5(43)2 ikt
A7} 83 | 2HE AT olel ke X%
gk Eassct o)t 7‘01 Y 2~HE x1 st & ol
0@ Aoldt 47 AokEe Aol ALY FAlEF o
Aol A% Aoz A}gw(m

Table 5. Contents of triglyceride, total cholesterol and phospholipid
in serum of rats fed high cholesterol diet containing Leu. kimchii
GJ2 isolated from kimchi

b Triglyceride Total cholesterol Phospholipid
Groups
(mg/dL)
ND 9428454179 7973+8.08™  29931+30.11™
HCD 99.46+8.25 105.0249.31° 381.25+29.43
HCD-LKL 95.4148.02 80.99+1046™  285.38+19.98
HCD-LKH 9.3145.79 81.01+7.80" 291.42424.62

)See the legend of Table 1.

“The results are mean + SE. for 8 rats in cach group.

3)NS not significantly different among groups.

Values with different superscripts in the same column are significantly different(p<0.05)
between groups by Tukey’s test.
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Leu. kimchii G129} ALZ | 2B &2 015 HF A 4731
wol ¥ 8% ¥ LDL-Z¥2HE 3 HDL-Z¥ 2H &9
I, AERATAT E FUNAA O v A= TS
Ueld Z3= Table 63 7th

4 = IDL-ZY 28 E S Lew. kimchii GRE B

%3t HCD-LKL+3} HCD-LKH*©] 1Z# 2HE 2]o]
F92 Z71E HCDTol Blsle] #2502 74A|A ND
9] e 23T 4 T HDL-FH 2H & =2
HCD<©] ND+*ol| Hlate] f-o)stA Hastdt a3~
H=2)0]9} Leu. kimchii GI2E W53 HCD-LKLT3}
HCD-LKHT¢] &% 5 HDL-Z# 2HZ 32k HCD|
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TAT38) S} AR ﬁﬁhﬂ‘”ﬂ? 53} Nakajima 5(41)°]
EPS 33t A LEFE FFMA 5 A Y T
HDL-Z#| 28 & oS S7MIZ0s Rake & 974
Zho} frAbet ATt o] 9 2ol frakyt Fofol wht <]
4 T 45 Adido] 7o) o] 28 WEo R Wl
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Table 6. Contents of LDL-cholesterol, and HDL-cholesterol,
cardiac risk factor(CRF) and atherogenic index(Al) in serum of
rats fed high cholesterol diet containing Leu. kimchii GJ2 isolated
from kimchi

LDL-cholesterol”

HDL-cholesterol

Groups” RF’ AP
(mg/dL)

ND 5140:6257  47.19:329" 169008 0.69:0.03"

HCD 93.00£10.09° 31941419 329009 229:0.02°

HCDIKL  6691£5.78 42163687 2.13:0.14°  1.13:001°

HCD-LKH  50.05:6.51" 49424327 1642007 0.64£0.06"

USee the legend of Table 1.

'LDL cholesterol = {total cholesterol - (HDL-cholesterol - triglyceride/S)}.
'CRF CRF(cardiac risk factor) = total cholesterol/HDL-cholesterol.

YAl Al(atherogenic index) = (total cholesterol - HDL-cholesterol)/HDL-cholesterol.
“The results are mean + S.E. for 8 rats in each group.

Values with different superscripts in the same column are significantly different(p<0.05)
between groups by Tukey’s test.
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Table 7. Contents of triglyceride and total cholesterol in liver of
rats fed high cholesterol diet containing Leu. kimchii GJ2 isolated
from kimchi

| Triglyceride Total cholesterol
Groups)
(mgfg, wet weight)
ND 8.23+025™Y 1.59:2.14°
HCD 11.93£0.92° 398+027°
HCD-LKL 10.270.29° 2474045
HCD-LKH 9.43+0.79° 1.090.34°

)See the legend of Table 1.
The results are mean + S.E. for 8 rats in each group.

IWalues with different superscripts in the same column are significantly different(p<0.05)
between groups by Tukey’s test.
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Table 8. Activities of HR-LPL and TE-LPL in epididymal adipose
tissue of rats fed high cholesterol diet containing Leu. kimchii GJ2
isolated from kimchi

o HR-LPL” TE-LPL’
TOups -

(Unit/g)
ND 2.99+0.19" 15.46+1.09°
HCD 5.98+0.36" 29.56+1.96"
HCD-LKL 3.99+0.38" 18.23+2.36"
HCD-LKH 3012024 15.0241.95"

See the legend of Table 1.

Heparin-releasable(HR) LPL activity was measured in media samples after incubation
of epididymal adipose tissue fragment with 5 x 103 units/L heparin for 45 min
at 24C

*Total extractable(TE) LPL activity was measured in deoxycholate extracts of epididymal
adlpose tissue.

“The results are mean * S.E. for 8 rats in each group.

Walues with different superscripts in the same column are significantly different(p<0.05)
between groups by Tukey’s test.
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