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Expression of GRP78 and caspase-12 in neonatal rats with experimental hypoxic-is-
chemic white matter damage
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Abstract: Objective GRP78 is a sensitive marker of endoplasmic reticulum stress. Caspase-12 is involved in
apoptosis induced by endoplasmic reticulum stress. This study was designed to explore the changes of GRP78 and caspase-
12 mRNA in neonatal rats with experimental hypoxic-ischemic white matter damage (WMD) and investigate the roles of
endoplasmic reticulum stress in the WMD. Methods Two-day-old rats were randomized to WMD and control groups (n =
49 each). The pups were sacrificed at 0, 2, 4, 6, 12, 24 and 72 hrs after hypoxia-ischemia (HI). The light microscope
was used to observe the brain pathological changes. Real time PCR was used to detect the expression of GRP78 mRNA and
caspase-12 mRNA in the white matter tissue. Results The expression of GRP78 mRNA began increasing 2 hrs after HI
and peaked at 6 hrs in the WMD group, demonstrating significant differences at2, 4, 6, 12, 24 and 72 hrs compared with
the control group (P <0.05). The caspase-12 mRNA expression in the WMD group began increasing 6 hrs after HI and
demonstrated significantly increased levels 6, 12 and 24 hrs after HI compared with those in the control group (P <0.05).
Conclusions GRP78 and caspase-12 mRNA expression increased significantly in neonatal rats with WMD. This suggests
that endoplasmic reticulum stress may be induced following HI. Endoplasmic reticulum stress seems to be involved in the
apoptosis of oligodendrocytes induced by HI in neonatal rats with WMD.
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VIR T O S, B Il PR B S E TN
JR I, W RN s RS L R R T H ORI A
Jo 45 457 B5F i 3 5 X GRP78 mRNA Fll caspase-12
mRNA TR A5 b K P Jo 19 07 38 s I 2 75 2 5 ki 1
AR AN TG RE o AT 93 38 3 8 N7 AR R U 1 5
PP RY WS I 1 5T [X. GRP78 mRNA FI caspase-
12 mRNA [y 38728 Ak, BRI 1 5T 45 493 B PN 5 9 o
CCE A 22 J5 Jo 44 e 00 T 19 & s ML v B A4 R
PVL (B a3 Bt— s i BB AR .
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Pl Be 9256 sy b o et , Semp PCR 04 2 [ ABI
AT FE S (ABIL 7000) ; 5|4, ANTP, SYBR GREEN
(& ROX,TAQ Ji§45) Il H K% TAKARA A7),

1.2 Zh¥RE R B ARAF &

THE 2 Hi% SD KB 117 2, BEHL I 4w
2SR (I B ) 62 L, X IRAL (R F R
)55 H, Sei gl A REmT 52 TR Kok S AL T 13
FU X BRI FARKIBIET 6 . 206 Back %)
D3 VE RSB A I BUI 1 B A AR, SR 2 R Bl 2
Fe A LA MBS S, AR BT SERE N A S
6% 8/, 94% ARG M, 4 h J5 IS & 8] B
BB o X IR s A LR Bl ik, AN Al FL 8
ANETHRER N, R TR, #EA T K 3
98 H(SEHGZH A BRZH 25 49 H) , 43 5l 3 Bk S e af
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TR SRR LI ) P TR AR A T O IR I, VK
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4°C 1Y 4% 22 5 W REVA WOHE TE T 19U G 21 2, 26 WE b
ICHTXIALE . IZHEE T 4% Z2 R EELEE 12 h 1F
Mo
1.3 SERf PCR 4l

51 9): W % (GAPDH) FE if 5'-ATGGTGAAG-
GTCGGTGTG-3",GAPDH i 5'-AACTTGCCG TGGG-
TAGAG-3', ¥ 14 i Bt K & 161 bp; GRP78 | it 5'-
AGAGCGCATTGACACCAGGAAT GAA-3',GRP78 |
Iif 5'-CCTCCACTTCCATAGAGTTTGCTGATA-3', §~
18 B BE 248 bpjcaspase-12 i 5'-TCCTGGTCTT-
TATGTCCC-3', ¥+ i BA K i 248 bp;caspase-12 T
5'-CGATAGCCCAAGGAAGTG-3, 9" 38 F BX K & 180

bp, ZZ50 A PEFHR SYBR Green Master Mix i3] &5
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KA ACt o AACt {H H A 34 R 17 A 22 1, Gt
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Bl LWASHBAMALFELT(HARB-FLLE) A 04 12 h AFANEHE S5 ( x400) ; B X4
12 h JBERE A 4 B ( x 100) 5 €% IRZH 24 h (4 B4 sk ( x400) 5 D mﬁéﬂn h RIS 5 ( x400) 5 B SCH4H AR Bh  JS
12 h AN EEEL AL BRI 5E ( x400) 5 F . ST B4R IUE 12 h BFIEAR 4 BRBAA ( x 100) 5 G- SEERAH BB IS 24 h 4540
T 5 484 55 ( % 400) 5 HL SEEGZH B4R NS 72 h S0 RRIRIRZE ( x400)

®1 TREMEMAAR GRPT8S mRNA Rk LLE (xts)
Fif ] (h) BE(H) X HEZH ACt SLG4H ACt - AACt 2 - AACL(95% AJ{Z X [f]) P
0 6 9.52 £0.23 9.43 £0.09 0.09 £0.09 1.06(0.92 ~1.17) >0.05
2 6 9.44 +0.55 8.78 £0.45 0.65 +0.45 1.34(1.07 ~1.65) <0.05
4 6 9.28 +0.26 7.64 £0.41 1.65 +0.40 3.36(2.72 ~4.01) <0.01
6 6 9.65 £0. 18 6.30 £0.17 3.35 £0.18 10.16(9.15~11.18)  <0.0I
12 6 9.44 £0.32 5.14 £0.72 4.30 £0.72 25.94(19.72 ~32.15)  <0.01
24 6 9.1120.15 6.05+0.52 3.06 £0.52 9.62(7.37~11.86)  <0.01
72 6 9.19 +0.24 6.74 +0.46 2.45 £0.46 5.43(3.98 ~6.88) <0.01

SEHREH ) caspase-12 mRNA FEGRABR IS 4 h TN HR2H e ik Jo W S A8 4k, PR 25 S A I8 35 1
TG BEJF, T 6 h ik B g, 72 h FRE; SEERA (5R2).
caspase-12 mRNA ¥£ 4,6,12,24 h }A% BB T 5,

F2 AEREFLEAKR caspase-12 mRNA R LR (x£5)
M 1] (h) RE(H) X HEA ACt SCIAH AC - AACt 2 — AACt(95% Al {5 X i) ) P

0 6 15.82 £0.39 15.82 +0.89 ~0.008 0. 89 0.97(0.44 ~1.50) >0.05
2 6 15.78 +0.26 15.77 £0.45 0.01 £0.45 1.05(0.81 ~2.89) >0.05
4 6 15.66 +0.45 15.00 0. 52 0.66 0.52 1.49(1.02 ~2.01) <0.05
6 6 16.16 £0.73 13.65 £0.79 2.51+0.79 5.15(1.51 ~8.79) <0.01
12 6 15.92 +0.50 13.84 +0.30 2.08 +0.30 4.42(3.73 ~5.11) <0.01
24 6 15.51 £0.66 14.41 £0.34 1.11 £0.34 2.58(1.86~2.66) <0.01
72 6 15.64 +£0.61 15.01 £0.49 0.63 £0.49 1.63(1.24 ~2.03) >0.05
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(] (R A2 A A 0, TA A PAJBE 1Y 7 380155 0 I il 28 4 i
P A o A S50 0 4% B Bk A BRI JS 2 h
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GRP78 mRNA 7ES A B I 5 - B B4 b7+, DA
B T B T & R S IR I8 SRR
TR T, TR IR JC 2 0 52 0 28 1 o e 7% 25 1R 1 I
fift 72 58 AT W A, JBE e A B i — 2D 32 3
GRP78 K3k~ [, & W]k 1M 44 B 7T 68 e T 454 473 )™
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FaHTT R B IR, G i 40 )5 3 1 — R 5B
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Ji W A S S B, (i caspase-12 (5% 5% e
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Wi 24 JH A W

WF9E 2R, 24 R S i 5 0BT A= BUIK 1 BT 45475
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