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Abstract
AIM: To investigate the effects of betaine on the

expression of caspase-12 in the liver of rats with
ethanol-induced liver injury.

METHODS: Forty-eight female SD rats were randomly
divided into 4 groups: control, model, and low and
high dose betaine group. Except the rats in control
group, all the rats were fed fat-rich diet plus ethanol
plus fish oil gavage for 8 wk. Betaine was administered
intragastrically in the rats of betaine groups after
4-week exposure of ethanol. The expression of
caspase-12 was detected in the liver tissues by
immunohistomistry and semi-quantitative reverse
transcription-polymerase chain reaction (RT-PCR).

RESULTS: Compared with that in control group, the
expression of caspase-12 was markedly induced in
the liver after chronic ethanol consumption (MRNA:
1.00 vs 0.18, P <0.01; protein: 0.2969+0.0451 vs
0.0526+0.0234, P <0.01). However, the level of caspa-
se-12 expression was significantly lower in high- and
low-dose betaine group than that in model group
(mRNA: 0.10, 0.12 vs 1.00, P <0.01; protein: 0.1215+
0.0130, 0.1850+0.0085 vs 0.2969+0.0451, P <0.01).

Significant difference of caspase-12 expression also
existed between high- and low-dose betaine group
(mRNA: 0.10 vs 0.12, P <0.05; protein: 0.1215+0.0130
vs 0.1850+0.0085, P <0.05).

CONCLUSION: Betaine suppresses the expression of
caspase-12 both in mRNA and protein level in the rats
with ethanol-induced liver injury, which may be related
to its anti-apoptotic mechanism.
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R 5 Egarki, AKX RIHLcaspase-12
kA E3E(MRNA: 1.00 vs 0.18, P<0.01; &
9: 0.296940.0451 vs 0.0526+0.0234, P<0.01), 12
B ARG 8 gk A ) 3 A (MRNA: 0.10, 0.12
vs 1.00, P<0.01; & &: 0.121540.0130, 0.1850+
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BLHR A, T 5 | A 1) v ) 282 2= e 2 R I (hy perhomo-
cysteinemia, HHcy)#5 & 14 5t 9 Wi (endoplasmic
reticulum stress, ER stress), 4kifij /53 1T 48 Jito
TR HEENH 2 M, HHey S5 2R ik A4
B R HLAR R A E T RARERN MK T
— Mufficaspase-12, 9, 3R FEL Y. ERIE 5NV I
I, B3 ) caspase-12 AN 18 o e i 4% BE AT 5 S T4
MU T2, caspase-127& H i B AR F P vh 7
A2 LU BRI 9T 25 SR CIE 52 TSR A L DK LT 4
MO T AT R IR PR . AT S o e
HKcaspase-12 1AM g2, LR HHTH T2 1 v G
B

1 RASE

1.1 A4 SRR N, 2iRE99%, Wil b4 Ak
AT PR A F S T BRIk, Ak 2E R A
A=y 560 mL/LIEKS, AW TrizoLik iy
Hinvitrogen/A+l; 100 bp DNA ladder Markerlis H
TaKaRa’EEARA A ], M-MLV I sl L 2%
M, 10 mmol/L dNTPS, oligo(dT),sBEHL5 [ #1 A
Promegaa#l; Taq DNARGME IR, %0k
TR I 71 (RNasin) I H Biostar/A #]; caspase-1258 4
ity i S I A7 38 5 1) DA AN A IR A R W] &
1 Hediilcaspase-12 & £ vi b S diicaspase-1240 /4
HStressgen/Al; SP. DABIRFI&I A b st il 2
Al. SPFSD? Ki48H, #iE150+10 g, HHEY
KEEGP s, I ETRL wkis, KR BENL
PR K BN A, REA12 5, 530 IR
Y1 BEBYZ RS s A AL B A AE H AT
i PRV R E IR g R A i DA, DAE T
R + £yt A RS M K BB 2R I R A D
g, HREE9 o/LEBNA. LR AR H TR
+0.5 mLAaEE, PR AR ITEAT g/kg, BEG
Ji63150.2 glkg, BEH Bk, 358 wk; RIS T H
TR an s S R g L AR Wik b 80 -
10 : 10, [FAH%5 g/kgblkes FHm g™ ). fr K
BUUG 235 B FROK. G B4 S T4, S S 4112200
mo/kgZs T RERIH/KAES, & H TR, S8 45l
I, %F711(200 g/L, 100 g/L)RREESN4, 6 I8 3 BT
JIE, —#573T-80°C UKAR PRAE H T HRT-PCR, 538>
17100 o/L s e sE, TS se 4l 2k 2 e .
1.2 7 & W TR/ A bR AR T 5 K28 N it
B, HTrizolils). S A RN, RNAVTIES, H
TERNASseZZ M i, A FH 24055 66 B vl e
AreofllA g0, IPHRNARIREF 2L . RNA2 ng
Tnoligo(dT) s BEHLE1410.5 ng 2 DEPCAb B /K 4 it

AR5 pl, 70CHEES min, BfiJ5 76 vk bR A
H.ORFR AL pL M-MLVZE 3, 1.25 pL
dNTPS(10 mmol/L), Rnasin 25 U, 200U M-MLVi#i %
S LA DEPCAR /K 2 SAAFH25 pl. RNAE42°Crh
HE4760 min, BfJ585°C 5 minZil, I TUk4fh4°CE
1. caspase-12iF X: 5’ATTCCTGGTCTTTATGTCCC
3, Jx X: 5ATACTCTCTCAATGGTGGGC 3, 4
F B K 495 bp; @R H o i &L Fl (reduced
glyceraldehydes phosphate dehydrogenase, GAPDH)fE
MWK, IEX: 5TCCCTCAAGATTGTCAGCAA
3, [ X: 5AGATCCACAACGGATACATT 3, ¥ #4/¢
Bt A309 bp. PCRI N AR R AHE: 10X TaqZe Ml
5 uL, dNTP(10 mmol/L)1 pL, JEPREESE51¥(E
SUBE e XUBE, #4425 pmol/L)1 pl, 2.0 U Tag DNA
KA MCDNA 1 pL, JiZKEBARRB0 pL. &V
TRt N W14594°CHEE 3 min, BHJG30MEH, (Ui
94°CArPEA5 s, 54°CIE k45 s, 72°CHEHL min. HJn
ET2°CIEANT min. 4 T RUEAH TPCRX NV FIcDNA
B8, RHEXRILEGAPDHME N NS, Fheik
35 RGAPDH PCRY ) c DNAFI/EY 1 H
(1 7=4). PCRE AN, BU=#5 uL4E20 /LB AR
B (701 g/LIRA Z8E) P vk, AMDG TS, X
FV IV L& A8 S o i R EATPC R ) & &
OINT. B A L T AL B D) 3 pm R, R
K. 30 mL/L H,0,2: & F /K 5-10 min, ¥4
B P U P T AR A D B P IR SR LT ARV E
10-15 minEh P ERE S 1k 4 G . AR N 2 v P
fapicaspase-12(1 : 2008 Fe) —hua'C il &, Bl e i
A 2= 456 I E i — P §10-15 min. PBSH
veJa, WIBARAR LR O A R TR =R T A
10-15 min. /o LADABR (G, FHME SN 2AH M. [
PEXT L CAP B SAR AR N (1) — Pt Jesi Mgk b) bl
HUEI6 AN AT 2 E, KHHPIAS-10004: H 8l = %
AR R G, MEFRDCEEE, tHE R4
B, SWLBHPE R,

BEItERARTR SR RN 2 2 N SRR T 25 A
Geihik, TR ZF MRS, BT S AR 2
0] A 241 L2, I SPSS 10.048 T 24 8 b B

2 B8

FESEI0 IR, RE2Y 41K R AT 4 5 RS 8 IR N
T, HR4UK R AHAE.

2.1 T3Exfcaspase-12 mRNAZIE K K]
quantiscanii A4 7 BTG BEREAT s B, IE MR
41 K flcaspase-12 mRNAZRIA W 40.18, k7
Z1701.00, FHEHR R IR A 2303 4 0.10410.12. 15
EH AL, B4 caspase-12 mMRNAZR A 2% 1
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1 caspase-12 MRNAZRIEIENT. A: caspase-12; B: GAPDHPI I, 10 154 2: FHSEm 7 A, 30 BHEEm AR, 4, 5: e,

2 KEEFF4ELRcaspase-123RIA (SP x 200). A: IEHZH; B: B, C: FHSEHRIGTEZE; D: B 7 2.

n(P<0.01); LHBEAAL L AE, BEEm . AR & 4]
caspase-12 mRNAZ X 2 # ik /> (P<0.01), HFE
fan~ ARF A 2 R AT 3 2 57 (P<0.05, [#]1).

2.2 # ¥ stcaspase-12%& & w9 % oh i 2 4k A Y
g R R, caspase-1248 [ 4L (0 58 A7 1 FT 40 it o
(K12). Fir 2 caspase-1285 [ 3¢ 1555 11 41 1 25 14
(0.296 9+0.045 1 vs 0.052 6+0.023 4, P<0.01), Fit
SR R A R R A 3R W /D (0.121 5+
0.013 0 vs 0.296 9+0.045 1; 0.185 0+0.008 5 vs 0.296 9+
0.045 1, P<0.01), Hl3chk i (KA A2 4T W2 2=
5#(0.121 540.013 0 15 0.185 0+0.008 5, A<0.05).

3 1118

Y T (apoptosis) e FH Ak R i 1 4i il B = 104 7
PEFE T, AN T R ATV 2 IR, TR
JiF9% (alcoholic liver disease, ALD)5 T4 f i 1= 1) 5%

{10 2 A R AR, 3 O T AL A R T TRORT e
VRS PE AT 05 1T B VR 3 A — AT K AR A e

JHOL U T TR PR 4% 0 UL 1) A 3 T B A D T 52 AR AL RN 2K
BRI, AEIPRS VR0 0 5 | & JH 40 B 8 T i DAL
WIMIASTE 22, — A A ALDTE T 5 M SR 28 N 1
(TNF-a)AH I Esfandiari er a/™™ W57 K BH, 18 1k
KRNI B Z W] LGS ERMN IS 5l 2%, 1 JE
P T I NS S0 TR A B R T, A — AR R 4l L 1
GRS S SERaE TS RN
SN RV 8 7 A A S L T, P AT LA
i PEdScaspase-12, caspase-12%4fifcaspase-3%%
RN R, B 2T S M T Fraa oAk
RO ER stresslEE TN IR K icaspase- 7415
FERK i caspase-12. %k [fIcaspase-127F G 5 4l
futi 3 C(cytochrome C)Z 511l N ii%caspase-9
Ficaspase-35 AT, HAbLiu et a/*)s2s, i
LA FH caspase-9 1 il 71 A B gk 2 AR 5 3 1 41 i
P, T H caspase-3 14 il AL B ] T 4
T, B 2485 740 M i e caspase-12 (1 44 i i 2 ik
AT, NI H 4508, caspase-125¢ A i I
MR e PEcaspasedt 1, 25y A 9 S 0N 1R 4 B
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TR, Jiang er a/*MEsE, Hiilcaspase-12(1 ik, &
PLER stressifs T [ 1 A7 I ¥R T7 1817

TR AR S 4% = I SR, o ANk E— ]
A R Bl S- IR R R AE N MR, 22 HE
SR I BR K O B AR B R ) — P 2 i AR T M AR
BRET. AR Z PRI . ZEER b S X R E Y
B, e A B £ (10-15 g/kg). FHSEHH O F
BRI B  A Bva Ve R, RERRARIRE 3 N /D B
HHCcy. P35 9 80 R0 FEF 40 48 45 220 AT 0 i 400
SEUG IR UESE T8 Al LU/ AL DK U 40 i 0 T 1
A, AHILFE BT T BHLE] MR WL ARTE . ARSI 45 AL
7, iR ZH K flcaspase-12 mRNAFIE (A s ik, iiF sk
caspase-12n] GEA T T W40 BRI T & A= [R) IS S ik
H KB T 3 K caspase-12 mRNAFIE (A (&5 1) i
F B (P<0.01), R WIS AT 40 B T K BL ] nT
A LI T L K caspase-12 () F ik ¢, H 525971
A KRR, X 0] B AR TIRS 1 45047 T 40
HLPE T IRz —, AN A I AR I FH Tl SR 7 Y
PERFO 52 At T 1.
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