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Effects of Kimchi Lactic Acid Bacteria Lactobacillus sp. OPK2-59 with High
GABA Producing Capacity on Liver Function Improvement
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Abstract

This study investigated the effect of improved liver function in rats administered with ethanol by kimchi
lactic acid bacteria with high GABA producing capacity. Sprague-Dawley male rats were divided into four
groups; normal diet control (NC), ethanol control (EC), ethanol+ Lactobacillus sp. OPK2-59 normal powder
(EL1), ethanol+ Lactobacillus sp. OPK2-59 GABA powder (EL2) and fed for 6 weeks. Analysis showed that
there were no significant differences in body weight and feed consumption among the groups during the
experimental period. Also, there were no significant differences in organ weight among the groups. The test
results showed total cholesterol and triglyceride in the blood concentration that were increased by ethanol
administration were significantly lowered in EL2 group. Liver triglyceride was also significantly lowered in
the EL2 group compared with the EC group. Serum GOT and GPT, and liver GOT levels were significantly
lower in the EL2 group compared with the EC group. Serum ethanol concentration was lower in the EL1 and
EL2 groups compared with the EC group. SOD activities in liver were significantly increased in the EL1 and
EL2 groups compared with the EC group. These results suggest that Lactobacillus sp. OPK2-59 GABA powder
improves lipid and enzyme profiles of rats administered with ethanol.
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# Sprague-Dawley
(Seoul, Korea)oll Al U3+
TEAY AF37E ARG A¥E
stainless steel cageol] 29}&] % £2] A}S-3lA
50% % fFA3F9 e
0~20:00) 712 -3t A=
59 AIN-93 diet(Orient, Seoul,
FHoAY. TE AMS
ol st PrHEAHE

fo .

o

o

Z At Lactobacillus sp. OPK2-59(KCCM11392)E De Man,
Rogosa, and Sharpe(MRS)(Difco™, Detroit, MI, USA)
brothell AE38k3 30°Col 4] 48417 E<t wjokste] wj ke
H| A Z 4°Coll A 5000 x g2 2087F A4 2] 3] cellwt 4
Aol FZAAZZ & powder AEHE -70°Coll BA3 &
Ade 2ele 2 AMESIA T R4t Lactobacillus  sp.
OPK2-59% w3t GABA g#o] 22 OPK2-59 nor-
mal 3}-9-1 9} GABA $#o] =& OPK2-59 GABA 3}-9-t
£ AxsATH GABA 3ol 2 39T OPK2-59 Hj
ok v x) o)l 1% monosodium glutamate(MSG)E ¥ oA A
Z3l9om, GABA &#o] L normal I-¢tE Ex9
MSGE H7FshA]l FUth A= ey 390 F9 MSG
Fole 27 2ot gilem, GABA &2 Table 13
2 olE ATFA AEE ARSI ¢2E Foe
100% oNEh&S 20% 3 A81A 4 g/kgs FFEOZ BT
AT ok Fuyo] FeleE FEALS YT
Fol Ao whEo] ARgE o, ATF A AR
7B e 2x 2 §A 54t

i ofN
> ox
fo 44 &

HE A AolMFE FF

A ¥ E &2 randomized block designoll ]3] Table 22}
2ol g T ovtdHd, BF 4702 rlon, Alge §
A= &g 747t FeHE FAA AHESHAT AEF
EE59Y 47y AT 15900 st SH3A 2, 2o
Fo AR Holgs S5t 1Y AHAFL=E ST

AESE X2 H AZFE

RE AR ES AFSE T 1207 B2 2 T AN
At A WZL etherz vlHAAA AF AP ) &
NG AFH sk 2F 1A B2 iceol] R F 1,100 g, 4°C
oA 1587 YR 3t @S B3P 2 A

ALt AR 2715
st welE EH ke -80°Cell

Table 1. Comparison of GABA contents between OPK2-59
cultures

OPK2-59 Normal  OPK2-59 GABA
powder powder

GABA (ng/g) 20 390

YOPK2-59 normal powder: OPK2-59 culture without MSG.
OPK2-59 GABA powder: OPK2-59 culture with 1% MSG.

Table 2. Experimental design and sample treatment

Treatment i Groups
NC EC EL1 EL2
Ethanol (g/kg BW) — 4 4 4
OPK2-59 normal powder (g/kg) — — 2 —
OPK2-59 GABA powder (g/kg) — — — 2

D

1)NC, normal diet; EC, ethanol; EL1, ethanol + OPK2-59 normal
powder; EL2, ethanol+OPK2-59 GABA powder.
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AHE3te ZA A Zn} 4l pE
A 9 7o SAE BN HE L Alo|ME|2E
g4 2 7 2H9 g4 E43517] Y8 Folch 5 2877 Boke] AE B Ao| AT 7} 129 7|
u} 2 I 1) & ] % 5 5
(132} B mef DAL S dAstainy. & 2] A FAE Table 3, 49} 2t} 48 T8 & A5 AT
k=)

Hge g4 9 Y AJAEAAYHY s g4 2 3¢ 2 Ao AP 127ke] )He] AL o] Hol Fjo]=
Z7 9 GOT, GPT 4842 A|#H = kit(Asan Pharm. Holx| $rokor} AAFAle] A o] Hls] LHE =] T
Co, LTD)E A&5tel SASHAT. A AFT AolATel e s TS Bt
GABA o] & HiF:H7} Aot ¢32& Fo 3F 9
AAAL & 2t 715 BEFHE 5783 Cha®t Oh(16)9] ATl
alcoholg AFF g & mZ Mol A 0 min, 30 min, 60 M= B HelaFIT B GABA o] 32 w3zt 4ol
min, 120 min, 240 min, 360 min®] 2}z} EDTAZ Hejg  HA 2 Vol @28 Fof Fel A AFe] fFejxow di
capillary tubeZ Ab&ate] w) A|7hulth 20 L2 A2 5t SIATHE AHE RAFHY €38 T2 Q3 A5
21944 980 Lo}t A & BF 1 mLS wHEo] A& Mshs A gk Aol defslar, Aol ta o
TH3 A9 ek FE+= Bernt®} Gutmann(14)2] W FEE a3 FFEE Sl A% wRHd A Ao
of uhet dAlshsie 2 A8 AFe] FAHhE Mezey(17)9} Scheig(18)9] A7
oAM= Bid v ot APTES 53 oE ATdME
SOD & ZAL dFZE dHe 5F A4S Attty Rud b Jx
7+ 27 9] SOD(superoxide dismutase) &8 H243}7] (1,18), o= A9 g4z A2y = Q8 Alo|dH %
H3l Ayakos} Irwin(15)9] el oJ&f WA E HAA5HA o] Z+AE 1 AX|Ho] £AH YA A¥E F71EH 7]
o Al#E+= kit(assay designs Stressgen Ann Arbor, Folgla 39 TH1,19,20).
MI, USA)E AH&-3l3ch
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Table 3. Body weight and feed consumption between groups
Parameters Groups
NC EC ELI EL2
Initial weight (g) 15446 +17.27" 149.7+398 145.38+6.03 148.67+3.42
Final weight (g) 405.34+19.72 367.00+11.27 372.18+20.99 366.34+45.17
Weight gain 260.34+18.92 262.24+12.21 248.05+21.48 249.60+42.11
Feed consumption (g/day) 26.71+3.61 22.62+1.77 24.18+0.82 20.96+2.98

‘I)NC, normal diet; EC, ethanol; EL1, ethanol+OPKZ2-59 normal powder; EL2, ethanol+OPK2-59 GABA powder.
“Mean =+ SD.
3)NS, values within rows are not different significantly by ANOVA with Duncan’s multiple range test at p<0.05.

Table 4. Organ weight between groups (g)
P " Groups
arameters NCP EC EL1 EL2
Liver 12.24+1.36°" 13.00+1.82 12.48+1.87 11.88+2.65
Kidney 2.82+0.35 2.78+0.18 2.75+0.19 2.84+0.18
Heart 1.36+0.11 1.20+0.07 1.28+0.05 1.18+0.13
Epididymal fat 6.02+1.06 552+1.05 513+1.30 550+£2.22

1)NC, normal diet; EC, ethanol; EL1, ethanol+ OPK2-59 normal powder; EL2, ethanol+OPK2-59 GABA powder.
?)MeaniSD.
INS, values within rows are not different significantly by ANOVA with Duncan’s multiple range test at p<0.05.
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Table 5. Lipid concentration in serum (mg/dL)
Parameters Groups
ard S NCV EC EL1 EL2
Total cholesterol 60.17 +27.997"Y 112.25+9.02° 82.04+16.83" 74.33+26.23"
Triglyceride 84.56+23.01" 94.55+4.34° 67.83+£5.42" 56.83+11.27"
HDL-cholesterol 56.93+3.11" 54.42+1.83" 56.93+18.57" 64.42 4 25.88"

1)NC, normal diet; EC, ethanol; EL1, ethanol+ OPK2-59 normal powder; EL2, ethanol+OPK2-59 GABA powder.

Mean = SD.

IValues with different superscripts within rows are different significantly by ANOVA with Duncan’s multiple range test at p<0.05.
4)NS, values within a row are not different significantly by ANOVA with Duncan’s multiple range test at p<0.05.

OPK2-59 GABA 3}-%-t] £ 2 13 A3 zto]& HolH
A2l (NC)# Hls=gt 2 2 vrolbxth. HDL-cho-
T 2Fe] Aol & HolA & Fhou ¢is Fo
v]a] OPK2-59 normal 39t F(EL1)E,
B

lesterol<
(EC)Z-ll
OPK2-59 GABA 3}-9-1] FoJ(EL2)7 oA EolA=
HTh

Fig. 19X ¢} Zo] 2t 253 o] S8 2HE v5
T 7He) §93F9] zpol= glgen), OPK2-59 GABA TH$-
O o2 3 oA = < Btk 1t 444 v =
© AP 7] dAS AolE HolH, ¢FEE FA(EC)T
vl & OPK2-59 normal 3+-$- 1 9J(EL1), OPK2-59 GABA
-5t FA(EL2)wo] B2 ol dHANC)ZH Hliszg 3
o2 ol

ol= GABA &30l =2 wWiFH7F Aot €2 &

Fig. 1. Lipid concentration in liver. Values are mean®SD. Bars
with different superscripts are different significantly by ANOVA
with Duncan’s multiple range test at p<0.05. Bars with ns are
not different significantly by ANOVA with Duncan’s multiple
range test at p<0.05. NC, normal diet; EC, ethanol; EL1, ethanol +
OPK2-59 normal powder; ELZ2, ethanol+OPK2-59 GABA
powder.

A AAYA & 7+ 715 EHE =A3 Chagt Oh(16)9)
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Wake] Abslr) A E AL Fdol sl 8 B 2] XA
o] Z7HE Aoz BQIth2,23). T3 F ik OPK2-59
GABA 3}$-1 Fo(EL2)Tol A ¢ZE&F A (EC)T Bls)
AAsHA 84 B 3 AFFEI dAaE 3eF Hol XA
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oxidizing system)ol &3 &dFL A3 ES ZIIA DO EH
O5-, OH- % H0.9} & oxygen radicalo] A4 = o]
A AT AstES e A IMAIE Y £Fo] ATIA "ok
(16,26). ZHA| o) o]Fe] A71H GOT, GPT, y -GTP7} &
o};aotq o|Z Q3] 7+ &4 AEE =AY 4 JJrh u‘,}.g]_
A At OPK2-59 GABA 391 Fo(EL2)7 oA GOT
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Table 6. Enzyme activities in serum and liver

Parameters i) Groups
NC EC ELI EL2
Serum GOT 121.52+3.037% 116.62£5.07" 102.00+3.93™ 96.55+11.78°
(karmen/mL) GPT 39.02+9.13" 61.55+1.34 4565+2.61" 39.65+9.69"
Liver GOT 115.24+24.83" 159.62+16.67* 11659+17.53" 97.00+2.66°
(karmen/g) GPT 84.06+31.13™Y 143.15+49.09" 102.38+19.24" 113.82+32.48"

1)NC, normal diet; EC, ethanol; EL1, ethanol+OPK2-59 normal powder; EL2, ethanol+OPK2-59 GABA powder.

Mean = SD.

IValues with different superscripts within a raw are different significantly by ANOVA with Duncan’s multiple range test at p<0.05.
4)NS, values within a row are not different significantly by ANOVA with Duncan’s multiple range test at p<0.05.

Fig. 2. Ethanol concentration in serum. Values are mean*SD.
NC, normal diet; EC, ethanol; EL1, ethanol+OPK2-59 normal
powder; EL2, ethanol+OPK2-59 GABA powder.
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Fig. 3. SOD activities in liver. Values are mean+SD. Bars with
different superscripts are different significantly by ANOVA with
Duncan’s multiple range test at p<0.05. NC, normal diet; EC,
ethanol; EL1, ethanol + OPK2-59 normal powder; EL2, ethanol +
OPK2-59 GABA powder.
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