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Abstract

AIM: To explore the protective mechanisms of
glycine on liopolysaccharide (LPS)-induced liver
injury.

METHODS: BABL/c mice were randomly di-
vided into LPS group (n = 50), glycine group (n
= 50), and control group (1 = 50). The animals in
LPS and glycine groups were intraperitoneally
injected with 10 mg/kg LPS to establish the liver
injury model, while animals in glycine group
were pretreated with 50 g/L glycine-containing
food 3 d before modeling. The mice in control
group received the same amount of normal sa-
line. Liver samples were collected to observe his-
topathological changes. The levels of tumor ne-
crosis factor-o. (TNF-o) and interleukin-10 (IL-10)
in plasma were measured by enzyme linked
immunosorbent assay (ELISA). The mRNA
expression of TNF-q, IL-10 and toll like recep-
tor 4 (TLR4) in hepatic tissues were detected by
reverse transcription-polymerase chain reaction
(RT-PCR). The expression of TLR4 protein in
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liver was detected with immunohistochemistry.

RESULTS: Glycine improved the survival rates
of the mice, and attenuated LPS-induced patho-
logical changes of the liver tissues significantly.
The plasma level of TNF-0, was markedly lower
in glycine group than that in LPS group (708.83
+51.29 ng/L vs 1852.8 + 126.64 ng/L, F = 786.21,
P < 0.05) at 3 h, while the level of IL-10 was sig-
nificantly higher at 12 h (418.64 + 38.86 ng/L vs
211.15 + 26.44 ng/L, P < 0.05). The expression
of TNF-o. and TLR4 were notably decreased in
glycine group in comparison with those in LPS
group (A value: 1.59 + 0.14 vs 0.91 £ 0.11, P <
0.05; 0.97 £ 0.12 vs 0.53 £ 0.11, P < 0.05), but the
expression of IL-10 was remarkably increased (A
value: 0.62 £ 0.08 vs 1.06 £ 0.15, P < 0.05).

CONCLUSION: Glycine pretreatment can at-
tenuate LPS-induced liver injury, which may be
associated with the down-regulation of TLR4 ex-
pression and up-regulation of IL-10 production.

Key Words: Glycine; Liopolysaccharide; Toll like re-
ceptor 4; Liver injury
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Y, £ FH %t 5 &N (708.83+51.29 ng/L vs
1852.84126.64 ng/L, F = 786.21, P<0.05); Gly
ZBIL-103§ 4n B4 AT 4%, 5 LPSLLbA £ 57
A %t 3 & 5L (418.64+38.86 ng/L vs 211.15
+26.44 ng/L, P<0.05); Gly28 AT 4140 P TNF-a
B TLR4F ik 4L 2, 55, IL-10& A B B 3G 5%,
S5LPSALKR ZFHARITFEL(H A A
TNF-a A4&: 1.59+0.14 vs 0.91£0.11; TLR4
A1E:0.9740.12 vs 0.530.11; IL-10 A44: 0.62
+0.08 vs 1.06+0.15; P3<0.05).
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T -o(TNF-0) 55 KA 2IEN TR, 3842
G G R N % 2 A e EL T A
80%-90% K] A% - [0 24 Jfd A 37,3 M 5% 1 I
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1.1 M SIEERAEEBalb/e/MN R, AT 18
+2 g, 10-12J8# (F R B R} 2 30 Py 5L 46
ALy); LPS. H4Ed & (Sigma); KRBT/ B TLR4IgG
(Santa Cruze); AM Vi f4 %fiff(TaKaRa); /)M,
TNF-o. IL-10 ELTS AR5 & R A= 4
FARATBRA ), B VERT-PCRIRFI S (K& =
) TREA IR A, Bl g 73 H R 48 (Bio-
Rad Doc Gel 2000); FLIk1X(300 V, Bio-Rad); 4>
A A4 HTAU(BECKMAN CX7); 1% ik i 1 125

1.2 7rix (DBALB/c/MRI50M, FibLy A34@ =
50). WEEZRAL(LPS4L), 2512 hJm, &M
U110 mg/kgHILPS, #5725 MU 408 55 20
YIRS BRI 4L (Gly4L), I8 v A AH R 71
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5-CAAGGCATGGCATGGCTTAC-3', Fii5|4
3-GGTAGCCAACTAGAACCCTC-5', #1474
500 bp; TNF-a, biif5|#15'-TCTACTGAACTT
CGGGGTGA-3', Nif51#)3-CTCAGGCCCGT
CCAGA TGA-5', ¥ #/=4)542 bp; IL-10, L
519)5-CCAAGCTTATCGGAAATG-3", Fiff5]
Y3-CACTTGTA AATCTTTCTTCGGG-5',
H774)500503 bp; N ZMB-actin, LIF514)
5'-CATTGTGATGGAC TCCGGAG-3', Filf5|4
3-CTGCCGGTCCAGTAGTGATA-5', § #4774
300 bp; ¥ 1Pk S5 FR HDoc Gel 20007
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SystemBEAT -8 AT, 45 F LAAH G BE (A
X TR (mm®) &R,
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S H 0 1 N LA FH A 56, 20 P 355000 v R Ll A
FG R, 2115 1A 5 P LR FH o A 46, LAP<0.05
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2.1 sFLPS3 &/ R A& F 6 %ok WL,
LPSHIMIGIy4l/N iR 24, 48, 72, 120 hifIf7i% %
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R 1 FEXMARALTEVEZE (mean + SD) (nkat/L) (7 = 6) WA # & 5
Gly b MLk b —#p

2851 0h 1h 3h

6h 12h 24 h

NS 811.83+52.52 840.17 +85.26
LPS 824.68 +51.41

829.99 +46.03
5159.37 £ 259.74° 6439.62 +449.15° 7636.53 +325.21" 8595.49 +530.40° 10113.52 +590.36°
LPS+Gly 799.93 +582.63 1928.85+218.87° 2895.58 +375.10° 3252.32 +399.01° 3699.05+512.18°

820.16+60.13 841.68 +63.25 831.66 +48.87

4837.99 +478.26°

°P<0.05 vs NS or 0 point; "P<0.05 vs LPS or 0 point.

R 2 GlyFMIEXIMARTNF-aBISZ0M (mean = SD) (ng/L) (7 = 6)

2835 0h 1h 3h 6h 12h 24 h

NS 62.86+7.37 63.68+8.68 68.29 + 6.60 66.75+6.32  60.57+4.98 65.48 +7.34

LPS 62.06+6.94 36558+23.83° 1852.8+126.64° 1237.28+87.26° 602.70+60.99° 241.89+35.95°
LPS+Gly 63.02+6.63 295.91+29.19° 708.83+51.29° 532.33+4191° 239.7+23.72° 178.88+21.84"

P<0.05 vs NS or 0 point; "P<0.05 vs LPS or 0 point.

& 3 GlyFAMENMIIL- 108908 (mean + SD) (ng/L) 17 = 6)

483 Oh 1h 3h 6h 12 h 24 h

NS 2215+443  2481+4.41  23.78+4.26 22.64+£4.21 24.85+4.03 25.08 +4.36
LPS 2437+4.46  28.79+541  42.96+6.12°  109.79+14.46° 211.156+26.44°  344.09 +31.70°
LPS+Gly 2525+4.42  46.34+6.95° 74.62+13.10° 208.12+21.31° 418.64+38.86° 354.49+23.98"

°P<0.05 vs NS or 0 point; "P<0.05 vs LPS or 0 point.

LPSZ13 hitf, FF4 M s HLM K . iR
VA DX AT SR A R, B TR (R G, b 43
FINHE, 12 hif B Bk 453 340 n] WL rp s ik i
FIMLAETERL, 24 Wi o] WL Aotk y K REER
JHF S S5 R AR ; Gly 2, TR~ b 40 L fi i
AR ARV B SRR, VA DX S M A R i ek
b FEASYLELIN A A R IRIRBE, R WK
R B2 S5 IR,

2.3 FFATLRAE @ & A 69 B (A1) ik
gEIL R LPSH13 hIN A4 e, i P 5 40 g
YRS DL R SRR B Ok, HL 32 ) A A 5
JAEL GlyZH3 hiy BH P S Y 40 Al 3= 25041 T JH
1L 5% J& L, AH ELLPS 1L H /b H Y (0 F 5.

2.4 ALT# 4 Gly4UAH TR AH s (ALT & 12 W
BALTLPSY, ZRE8 i m X (F = 558.63,
P<0.05)(F1).

2.5 2 TNF-q, [L-1042 4 4 Gly4ITNF-a
(7K, W AR T R S FIL PS4, 2 56 Gt
2 X(F = 786.21, P<0.05)(#2). GlyTiibFi4
MAETL-10F EAELPSHIE b5 BI I 4 W) 2 4
I, HssedEar 2212 h, FlE R S LPSA, 2 5
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1 NERFFRLATIRAZRIK. A: LPSZH, SABC x 200; B: Gly
2H, SABC x 200.

BHY i (F =311.12, P<0.05)(£3).

2.6 FFZ 22 TNF-a, IL-10, TLR4 mRNA & ik 49 %
"1 (E2-4) RT-PCRES R WoR: Gly it # TLR4,
TNF-o. mRNAZKF B WAL T[] fULPS AL, 22
S H B FE(P<0.05); IL-10 mRNAZK VB & & 1
A s LPSZH, 72 5 L W 25 1R (P<0.05).

3 e

P EE R MLAE 2 A2 I R VA T Hh B HME S, AT
IPUR G TT 7 Srh, EERNE R A B A
FIPLAE 2, HIL B S A AR R AE 4N
)R] Fof A SO B[] A K B (R L P SRS, ]
T £ I PR T IURE SN, R, ™ B I

ki FH R,
FaER N, BE—
¥ 2 W6 KX 3k 3k
s, TR Tk
JR W A e g 6y
By &, FAUH) T 4k
5 TR &
Fb 4m L 69 TLR4 &
ik, RaF B K
B FIL-10849 K-
e
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W @ 5 o0ty gL 2 3 4 5 67 M 1 23 4 5 6 7
A LILPS E M 250 bp B-actin mRNA 100 bp
AL TLA o0 pp TNF-o RNA
AGIlytE R g, i@ 750 bp 250 bp B-actin mRNA
i FAAM AR 1000 bp
#PH LPS5 TLR4 750 bp

w25 &, K AELPS
Z R KA 3 A
AR, kit
7 H TNF-a &k i&,
R RET A
N S EE T
B A — Y
K P Fa ] FPE.

B 2 RT-PCRAZMGIYFIAMBNSTNF-0. mRNAZRIEHISIE.
M: Z3FaebRifl; 1: 0 W R4, 2, 4, 6: LPS#H1, 3, 6 h; 3, 5, 7:
Gly4H.

100 bp

250 bp B-actin mRNA
500 bp TLR4 mRNA
750 bp

1000 bp

3 RT-PCRAGZGIyFUMIBIFTLRA mRNAZRIAHIEZIG. M:
oy FERREE 120 WAL 2, 4, 6: TPSAL1, 3, 6 h; 3, 5, 7: Gly
2.

JHe 75 R AR ST S B AT A T70% 7, 243541
AR TR BA L P SEEHUA, (H 2 ST
RRZE B R RN RS I AN g I RS, A1k,
FATTAVE okl T R AR SR, W
Gy XS HFWE R BN, FEERTHRP B, ik
B A P 2 25 P I 5 R I RV T 7 B A () T

LPSyGAL 41 H 2 il 1ok — RV 557 5
SN, TLRAJE 51 STLPSTR 5 B A% S 1)
BILPSEZAK, tH/ELPSH 4 ML 65 5 1 n g
1. WL R B C3H/Hel /s i TLRAZE [K g b )
MGRAR, B A I B T2 R 7124 1 i
RIRH AN IR, BLC57BL/10ScCr/ RN
TLRAFE ()56 42 =, T e T TLRAMIE 5
3 IR, Y BN E X LP S N Az, K
TLRAYIN A ELPSTR 538 () o<t g ),

BN SRR, BE T RIHERS, PHAL/N BU I
PAS . MR ALTI S BT Y E O &), H
T Gly4L M TNF-aif 5 I WA TLPS4L, Kk,
SO E R S e T AW BT 57 . TLR4
T AL R WoR, AT S A
FEL R o A e T DR B R R, X HE O T A
PRSP R A R TR L Ok A i — R, AR
TLR4, H1-F-BH PR = 2250 A7 I afin 5% 4 L, 30
HTLRA 4= B4 R 30 41 i v 3855, 1X 5 0gushi
et al"fWFFT 4 F—50 FF4HZITLR4 mRNAF
FIEBHH EHTNF-a mRNA. I TNF-a
I3, IR AR IR L2 TN F-a K P 5 1 40 i
TLR4 mRNAFRILA K. MERATANLPSEUHi
FRELNLHA: B T4 sz BILPSAE 5
WE, FLBE B RILP ST 52 AR T L R4F IA T 1Y

4 RT-PCRAMGIyFALEEXIL-10 mRNAZRIXBISZIN. M:
TR 10 0 hoHRZH; 2, 4, 6: LPSZH6, 12, 24 h; 3, 5, 7:
Gly#H.

o8R, JE FIRHL IS B TR . T TLR4AFH M
SN 40 A2 A PR o 4, 4 80%-90% 11
NS BN IS VAR I P L
Lok B WS P e R IR R i R AR T, K
JHHR . DRI P B BB E R o i e
(Rt P G e b i LU AT AN i . SN R4 i
SO EEMIER. Bk, B TLR A A
LYW IE 8 — N, I AT RE N B
JHR B PR o R A J % P 05 107 80T KA B
DL B 5 R R AT, R,
T L R4 28 B jle ok —Fh a7 I 2R 7 1)
FE.

GlyfE AN — PR T3 2 LR, 7T LAZE
ML BE S BRIV R ENAA R AR T
W LN TRS . 2GR A AL D-Gal)
JHAS T« JHF U /450 ML PR R A 25 DA R JH R AR AR
S5, B WoR Y RAFI AR 1 U, (R 3L AR HITL
BIIART-IE 2. 90K et al™WF98IN I Gly nl g
JE I I IE HL A ONH, S 1 TP LPSHR A
Wi LA PO, S A, BN TLPSIIES K, I
— R LT T B R S A AR
WA PRI R 40 ) EAFEGLy 24k, Glyidid 5
JLZ ARG G Ja, KBS 7 P A 40 i Ik 4
b, 55 51 IR D, A AR PR I AN e B
5, AT I TNF-o7KF, 35 g A ek
A2 S 206 2 W Gy IR IX b A 3 4 AL 5
JOMERFI 3 FRIRAE G, TR R (D)3
KWIGlyRe N AT 42U L-10/ %35, TL-10/2 1k
PR AR AFAE (I 980, 2 4 40 i D511 9 28 1
7 61/ 1 T 0 R - 40 i S A 40
FHENEE AW T RUR 20K, BEFIHITh-144 1
AR 20 B A T 98D R A JRTNF-o 55 1) A2
B, MALPSHSH—% A A HmE. /)
B IR F AR e A T N RAE R (2)Gly
VERLG, S SEAF 2 4, T U8 T IUE 25 40 P (g
S M IR A ) TLRAH K IA, #HILPS S5 TLR4
&4, RIFLPSEZMASANFEHUAIMIAE T, 2
TR PEITNE-o IR A2, T BA S T W
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