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[ Abstract] Objective; To observe the expressions of aquaporin - 4 (AQP4) mRNA in cerebral cortex
and the therapeutic effect of aescine (4 M % #) following cardiopulmonary resuscitation (CPR) in rats.
Methods: A rat model with asphyxia cardiac arrest was used. The animal models were resuscitated (CPR
group). After the return of spontaneous circulation (ROSC) standard was reached, aescin injection was given
to the animals promptly via a carotid artery catheter (drug - treated group). The control group had the same
operative processes except asphyxiation and resuscitation. Brain water content was measured by wet/dry
weight method at 0.5, 3, 6 and 12 hours after ROSC. AQP4 mRNA in cerebral cortex changes of different
groups were measured by semi — quantitative reverse transcription - polymerase chain reaction (RT - PCR)
method. Results; The expressions of AQP4 mRNA were elevated when the brain water content increased in
CPR group, comparing the results in the CPR group and those in the control group or sham —operation group,
there were significant differences (P<C0.05 or P<(0.01), and a positive correlation was found between the
expression of AQP4 mRNA and the water content (r=0.681, P<(0.01). The expression of AQP4 mRNA
and brain water content in drug - treated group were also ascend at 0. 5 and 3 hours (P<C0.05 or P<C0.01),
but then decreased back at 6 and 12 hours, which had no significant differences compared with those of the
sham - operation group (both P>>0.05). Conclusion: Brain edema following cardiopulmonary resuscitation is
associated with up - regulation of AQP4 mRNA expression; aescin can alleviate brain edema and regulate
AQP4 mRNA expression, and this is possibly one of the mechanisms of aescin in the control of cerebral

edema.
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1.1 TR A EEFER SD KR 96 H,F
¥k E (3401 70)g, HBEPLECF RIL A N3 HA.
ERAMBGYA, B4 32 L FHREFEF RN
4K 0.5.3.6 i 12h 4 M4, ETF4H S H.
1.2 BRI R KRB . S BAZ R EC L
B ETEEABRR CA AR, LR S50k
FICK S B Utstein XX B KBRER 7 min FFF
%47 CPR., ERHWEETE LK 0.02 mg/kg,
W% BL5E B E S, iR, 8 SR 80 K /min, B
S & 10 ml/kg, [F BT LA B S 3%, 3 FE A0 A B
BB A1 s 1, ESRER 160 K /min, & EFE #
TR HF EH M EE 60 mm Hg (1 mm Hg=
0.133 kPa); A4 ERE 7B 8 A EREFKE
ROSOHEE R ETHREEHEE L BT
HESR 10 mg/kg; EHFHAB TFERETE K, X3
ROSC WA RSEARFYUY, A EPRKE FRE
F LKL, ROSC @it 3 h, BiRA TSIk E R
HETHRGINKEE, EAL 0, XENHLHRE
BE EBES 5 ml K, BRE, mMBJTHR
R, MHEABRATEL/EHRHERIN, RBERE
HH. THEFFRERRFE 22~24 C, HBEHEHENE
TAXRFM . WHELE.ELELEHEEEH
Rk, R B 4T FF 45 00 B3, 10 min &GS HEE A M £
K 150 ml, RIEHAKRETFrke L, P 79, % 5
B ER, AERR EREO B, ZYRIAEL
B, FEIRER , BB H AR B B, M — R OR R B IR
BEAGHFE BE-80 CREBRKBEFEEM: 51
K% B o P 0 58 i A R A K &

1.3 MERAEHE: OCA B 4r 4 3h ki k3
THEK; F ik E (MAP)REZE 30 mm Hg, @ROSC

B ) b s o - S B B B 3 K I R BB 5 B Rk ik e
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1.4.1 ARG KEE K B A I 4 SUR 3 K
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AHBIERFHT (110 C,24 HEHEE, BUH IR
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ARG KE()D=GWE—-TE)/BEX100%
1.4.2 KWK AQP4 mRNA E X & W . B H
- 80 CARFFHI KM | f, ¥ B8 Invitrogen 4\ 7] 2 4it
8 Trizol N & B4 BRIEHBE RNA, %54
JEHEE TR K RNA i, =R K 260/280 nm 4t
% (A LB (Azso/As) R 1. 6~2.0, AQP4 5j
Y5 B-actin 514K Primer5. 0 T8 ALK&
i, % BLAST BiE. AQP4 51955k LiF5ID
5'- GAACCAAGGCGTAAACCG - 3, F #3514
5 -GTCCCTGGAAATGACTGAGAA -3, = #
KR 256 bp; B - actin 51 Y FFIH: LS Y
5'- GCCCCTCTGAACCCTAAG-3', T#H 51 &
5'- GAGCCACCAATCCACACA -3, 7= KB H
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WRER-BAEBE RN (RT -PCR)ELK R A
Takara 4+ 7] B BcaBEST RNA PCR Kit Ver. 1.1
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20 min WA HEFEH 65 C,65 C 20 min, 98 C
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N, KA SPSS13. 0 ittt 1T it b B4
B B E N E 9, A Levene iR B 2 5F
W, FEFNBHMBYB LB RA LSD KK, FZE
AFF SR F Tamhane's 85 5 % 25 B 8] A8 2 4 7 A
Pearson #§36,P<0.05 N ERBHIT¥E X,

2 & B

2.1 KWEREAAEKETAGE D - SXHEAK
B, 8HHAKRKROSC /& 0.5 h AL FT/KER
HEAE . HF-EREHKZE2hL HUAEZREH
B M (P<<0.05 3% P<<0.01), #¥4H7E ROSC
JG0.5h F 3 h MAAEKEENBA WL G
B.ERYABEEWPH<0.01),/HROSC /5 6 h
M12h MARESKERE, SHRBREAKKERTE
EH(P ¥>0.05),

£1 BEHARCPREABEREAASKEBE.GLs,n=8)

Table 1 Changes of rats cerebral cortical water

content following CPR in each group(x+s,n==8) '

WARZ KR (%)

a4 ROSC 5 0.5 h ROSCJE 3h ROSC5 6 h ROSC/ 12 h

HEH  78.7340.35 78.6840.28 78.70+0. 42 78.7010. 38
HHA 80.2510.60* *  B8L57H1.27*%  82.24£1.13**  82.8110.49" "
HPA  81.3840.95% % 81.7241.25" % 80.96+1.31 80. 7241.16

.t Rt * P<0. 05, * P<0.01

2.2 KM B AQP4 mRNA EiEBh(E2,E 1,

B 2). % B4 APQ4 mRNA #ix—HLE FRMEK

F, G E AR ERLE EN P 8>0.05)  HIHR

HAEROSCHF O.5h BEEREAHEER, MEE

ROSC J5 3.6 #fl 12 h & A&, S RA LK ER

A B EH(P<0.05 8 P<0.01), ZiY 4 RIrETE

ROSC 5 0.5 h 1 3 h HH KB 2 FF AQP4 mRNA

EHEHR SEAMEHAMBAUKEREREENE

(P<C0. 01501 P<C0.05),fH ROSC J5 6 h #112 hi&#

HEFR TR SMEBEAUBEEZERI T EEFH

(P ¥1>0.05), H s ROSC J§ 12 h AQP4 mRNA

RABEFHFHEE TR P<0.05),

%2 HHKXR CPREXBEMA AQP4 mRNA
RIEHTELGLs,n=8)
Table 2 Changes of rats cerebral cortical AQP4 mRNA

expression following CPR in each group(x+ts,n=8)

#8l ROSC0.5h  ROSCE 3h ROSC 6h ROSCf5 12 h
sEM  0.51840.147  0.535+£0.102  0.53140.126  0.533+0.072
HHE 0.97440.233*  1.429+0.332* * 1,605+£0.447*  1.8154+0.456* *
HWA  1.60640,403* * 1.65340.510%  0,99940.436  0.913%0.292%

W E N BA NS, *P<0.05,* *P<0.01; 5 E L.
#P<0. 05

2.3 KBiEEE/KEM AQP4 mRNA £iAHHX
. KB CPR J5 A 2 Bt AQP4 mRNA F£iE 5

BEEREKEBEEHEKIEMERX (=0 681,P<0.01),

1 500 bp

500 bp

200 bp

1~5 KW Ky %f B4, & 95 4 ROSC J&
0.5.3.6 112 h 4 ;M ;Marker
1 WRAFMMKA AQP4 mRNA PCR
T= 4 B B B o R K
Figure 1 Agarose gel electrophoresis of PCR product of
AQP4 mRNA in CPR group and sham - operation group

1 2 3 4 M

1 500 bp

500 bp

200 bp

1~4 KR KZPH ROSC fF 0. 5.3.6 F 12 h 4 ;M : Marker
2 ##4 AQP4 mRNA PCR =4 K5 B % b ik
Figure 2 Agarose gel electrophoresis of PCR product of
AQP4 mRNA in drug - treated group
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AQP10), APQ M E A G5 R — 1A IR 0 R ik 45
¥, A SR ER A Bk ST K T8 B T BB, AQP4 A
EHREMEERAKRBHEE. 252 MREEYE
AQP4 A, A KMAMBE WY ZREMRTH
b KRR SR8 RS 5T 6 R
MEBEERARERG, URSREREEERY
EEBRMKREE AR RE, I EHREERA
PERRRIE B0 S0, FE /DR B SR ] T A & b
BHEFEEWAL A FKX , Taniguchi FUHRT
Rkt SE K B, R B 7 d RTLE B BB 2
R 1 X 3, AQP4 mRNA Rk EA b5 RiK
AR 1k A X R, 5 B GROIR A, 4 0 1 BRZE 3 d.
Manley %2 % B, AQP4 % K & %/ Bk B B
B H AQP4 BRI B Ak b
B I A 2 o 5] B BT K B A B B B, R B
KM BEBMK A TRTHE. BHREXRVWET
AQP4 B AR/ B BT I T 40 T K 8 B
TRT 7MY, XERAREMIEHERH, AQP4
{R#E T I Kb T BR S B0 AQP4 1) il 57 7T BB AT
UBERARSKE. BHAERTIAN, AQP4 R
MBS TKMAER. TIES5 7T T8 Rk E
B i #2, AQP4 310 i 30 AT BE < 14 fin BT K B, 7E Bk
H MR G P, AQPE 35 T KM B FE B3
MR M IE SR, Xiao EWEFRTKE
SMERERAMEHGELR PR, EEB CAK
BK B ROSC 5 1 h KB JRM AQP4 R E R
i W B B K b 1 & A T BH B 3 9, T B 5 A A (K 1B
BRAUBRXMREKTE . BRIMLRERE R,
FRERARAE ROSC GHERAKMBEME, 5
Fomd (8] 5 B X 9 K B B2 B AQP4 mRNA R KK F
BHEZ LA ZL2hBREHE- RHAASKES
AQP4 mRNA RIXEHLKEME, X AQP4 ¥
CAERERBMAKMME RELAEREMER, L
S 1 3R (ELAS AT K R B R B
tHEHEAN=EEMR. T« MBEMHE
Mg, P -t RERFENEEIME. B
A, -EHBEEETKM R BB KIS
FFEMER ERHNETE SR ERERANE
B FAYFIE Y. EHREESR, LM BH T H
R IETT BB 495 . B I B 5 T B A4 R K B L B SR
MR, KENAEHEENHBERERITEMER
PR B E AR T BRI TR . BRSO E KR
fo MRS & BB b R RERBR A H A K
B, FEHFER KR, EFEIEL 10 mg/kg Bt 3

REE. AR BR,EF ROSC 5, A KBRMAL
HEH,6h 12 h WAREKEFM AQP4 mRNA
REHABERE, Bt 2T RAABEEFEMK
B VA B 9 AQP4 mRNA 2235 7 88 2 H TR K B
fERPLE Z—,HH T A AQP4 mRNA FXMEH
£ ROSC J5 6 h Il iy 57 B 45 £ I JF ik . 1 /8 054 i
K REEMBAE,12 h AQP4 mRNA £ixH &8
B BAAEAEBARMALH2HEMNRER
Bit—FHE. AYWHY AQP4 mRNA RiX{HE
0.5 hM3h BFEHFHABHEFELITEENL £
TRREHBEMEHE R AQP4 mRNA %
BHEHAETTRRENFEEEN AR T AN
B, UKLREES AQP4 XTIK Bt /E FNLE L/ TEER
HRHFLEEHBER, KB UM SHARNHE R
BABE.
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