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(FEE] B85 2037 25 8O0k AT Ak BE 7K R BB IE A K 38 2 1 2 (AQP2) 33K Y 5% mi , i T % 358 2L 1 7K A B 4L
il o 773K AR MEYE SD KB, BEHLAY N 6 41 W AL BERIAL CH AR (GLX) 4 IFA 2R b Rl A, M 3R 1A
J L BRI AL AR K BLA T 35% AR UL L 2 W WOV 0 RORI K L 1 R A2 TE H AROK IR LR R BE CC, ip # RS 45 2 ~ 3
12% CCl, MW 45 4 ~5 J8 R 149% CCL, MW, 45 6 ~ 14 Ji 2 16% CCl, W, 58 2 W, A 25K B0 10 mL-kg ™' IF & 4145
T AR A B ERK o BT AL A BRI 4 B g 4T VA AT G AR b R R (M TR 25 4.3,8.6,17.2 g-kg ) RYZ
SRR 10 mL-kg ™' FAPEZS AL T H FIUKZ5 (A4 F H R 4% 0.052 5 g-kg ™' ) , K 1 IR, IE W 4l ig 45 T S IR B3
TR, 22 13 i o R A B IR R B 24 h SRV, D5 24 h PR 5 I8 AR IR IS0k D K BRUME s BRI o o B B8 4 A I 45 2 K
U I 148 R R 2 B2 4R (V2R) & AQP2 ik, Western blot YAl 45 20 R BRI 4141 V2R [ AQP2 FE 1Rk, BR: 5 IEW
AR, BB KR 24 h R B (P <0.05) I ERWE B ZFFA & (P <0.01); RE BN V2R Bl & LH (P <
0.01) 'S AEZL4Y AQP2 R A EHBIMZ (P <0.05) , SHEAIAAM L, HARA KR 24 h JR&EBFHEM(P <0.01), 2454524

A R KRR 24 h JRIEFI B2 (P <0.05) , H 5 30— (19 700 10 A0 P 5 25 45 245 20 R BRUTE i B k359 A [) 2 B AT, v

2T AT 2 0 R B A B AR B (P <0.05) o 452541 B E V2R 3635 B A R 21 34 W) 0 B AIG, LA S 3T 2 0 0 B IE AL 4 AQP2
KKV AR 241 5 BN [V JEE 0 T e, 0 LA IR AT 25 O R R A 25 RO B (P < 0.01) . 2538 : I3 A7 25 Bk 3 T A
A K R BUEE FIE AQP2 ) 223k 3 n] R & 44 A K A F I LA =2 — .
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Based on Aquaporins Study Intervention Effect of Danggui Shaoyao San on Cirrhosis Ascites in Rats
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[ Abstract ] Objective: To study effect of Danggui Shaoyao San ( DSS) on aquaporin-2 ( AQP2)
expression in the kidney of rats with cirrhosis ascites, and explore the mechanism. Method: Healthy male SD rats
were randomly divided into 6 groups: normal, model, glyeyrrhizin (0.052 5 g +kg™ '), low, middle and high dose
group of DSS (4.3, 8.6, 17.2 g+kg™'). After | week, except the normal group, the other rats were given 35%
phenobarbital solution as drinking water, after 1 weeks normal water was recoveried, and the model was established
by intraperitoneal injection of CCl,: at the 2-3 weeks 12% CCl, oil solution was given, next two weeks 14% was
given, then 16% was given until 14th week, twice a week, the volume being 10 mL -kg ™', the normal group was
given equal volume of saline. At the same time, the treatment group was orally given corresponding drugs until 13th
week. Then metabolic cages were used to collect urine in 24 hours for measuring the urine volume. The filter paper

was used to absorb ascites. The immunohistochemistry was used to detect the expression of vasopressin I style
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receptor (V2R) and AQP2 of kidney. The protein expression of V2R and AQP2 was detected by Western blotting.

Result; Compared with the model group, in model group rats 24 h urine volume decreased significantly, the

amount of ascites was significantly increased (P < 0.05). Compared with the model group, urine volume

significantly increased in 24 hours and the amount of ascites decreased differently in groups of DSS (P <0.05),

the expression of V2R was significantly increased in rat kidney, kidney tissue AQP2 expression increased.

Conclusion: DSS up-regulate the expression of AQP2 in the kidney of rats with cirrhosis ascites, which may be

one of the mechanisms.
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WA R M AR A 2 A 25 BN I i A
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b, O T M8 K B A 19 S5 1 LA A 5 IRl B DR o
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g, HhKoEiEHE H-2 (AQP2) i T H &4 £
20 57 M O R T R M ) P R PN R Y DR 4
B T 7K E P I G B B T, R A AR O KO i
A2 BT T AR R L T S TR A K R
Y Sy FE A 38 o 0 52 B A IR K R B AQP2 i 3R ik
T, LSS TS A AT 2580 Wi, AQP2 [ ik n
i A= A8 Ak, i — 23R 5 R K AR AL
1 #a
1.1 ¥ SD KR, M, SPF 4% K & (220 +20)
g, HYLIN ot 5 2 L s ) B g e 1, & A% IE 5
SCXK ( #)2009-0001 ,
L2 25% {34525 )15 AR R RS,
H AR5 R A R A L IR Z B B2y
RN B &G BRSO AR
AE 2588 ) (2010 4 i) 1T br i 2 B85 T L 1)
(B3 g, A2 16 g, I 8 g, IR 4 g, IRE 4 g, 5
158 g) IRELZi A, T 10 ff & 50% £ W%, 2 i 60
min, ZKIE I 1.5 h B 515 R 8 ; J5 n 8 % &
50% LK 1.5 h R GUREIE W . &1 2
UL, U8, K v 4 28 I 5 T B 24 9 . 43 ) o 4%
FE R R 0.43,0.86,1.72 g-kg T 1Y M 1T
ATEHC(DSS) G b R A 2 . H R (CH R R
TR AR VL9 IE R R IE 250k I A R A L ik S
100702) ,
1.3 RF
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YR AT BR A A, 41t 5 10642R ) , AQP2 # i 2H fk —
Bt (Hit*5 bs-0261R) , M N F 2 BIZ K (V2R) &
PEA AL —BT (Ht5 bs-1705R) ¥ [ b 5 o 58 25 4=
W AR BR A A], g 21 Ak 38 H 7 =25 36 4G 0 5
Bl EeamAEYWERARL A, #5
K126915A) , Trizol Reagent ( Invitrogen 2\ &, it =
15596-026) , 35 % 53 4 7] & ( RevertAid™ first Strand
cDNA Synthesis nNoH, it 5
00064525)

1.4 X% CL-8000 Y & Ht 4 [ 3h 4 1k 4 7 4L
( Olympus, Japan ), Multiskan MK2 %I F§ Fr 4%
(Labsystem) ,TB-718 B A= ¥ H 27 B sh A H AL (#A L
FIRTT ARG A PR w] ) , DP70 74 0% B AR 2%
(Olympus, Japan) , FR-180A #Y 1 k8 ( 1 ifg &2 A /E
YISz B RBFIERT) X SRR ( Kodak ) , ZD-9556
TR 58 R (R T BHELAS #1T) , PFCS8 B & A It
T RERET W) ARAF), ABL2720 H
PCR X (& [® ABI A w)),DYCZ-21 % 3 F it H Ik
L DYY-11 %81 3k A, DYY-6B I £ J £ 3 A vk X
(BR AL 5t 5 — AL 88T ), TGL-18R %1 ¥ o & .0 #l
(BDAERAH]) .

2 F[miE

2.1 JFEEALEK R BRI 5 Hns) 26
ARG SCHR [4-5 1 Fni 8 10 52 56 X 38 B2 07 v 1Y 4R
R AT R B L I A DO A B (CCL) 3%
52 T A A I K R BB AL . SD oK BRU BB BIL 43 T 8
A BRI PHPEZG A M IR 2 HOR
WA PE R SR 1R R, BROE A Ah, KA KRG T
35% AR LG 2 WAE AR K 1 JE R &2 E IR
K IR CCL, ip BEHE 55 2 ~3 Ji 12% CCl,
IR, 554 ~ 55 4 14% CCL, IME W, 55 6 ~ 14 4
H16% CCl, %, 558 2 W, ip 45 254K FK 10 mL-
kg IER AL ip 4 T H B E T K. RIF4LA
R[] I 23 5l ig 45T AT 25 U L P )
(4.3,8.6,17.2 g-kg ") B2, 4A 251K FHH% 10 mL-

Kit, Fermentas
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kg™ PHPEZS A ig 45 T H FIK (GLX) 253 (#1124 T
TR — 40.052 5 g-kg ™), R 1 K, IEH 4l ig
GRFZEIRK  22 13 i, RIRG )5 12 h )5, fF
A KBRESEAREEK, TR H ORI, UM

2.2 FHEARIR

2.2.1 —MORAWEE  SEI ], U525 21 3 kG
PR R HEME R R TS LA

2.2.2 24 hREH13 AR BT,
BT N E R 5 2 d R, ISR OK KR HE
WSS . OB 24 h R, JEI &L 24 h R

2.2.3 JEBEBWE 8 14 JHOK, H 2Bk R R
IR, W R BRI T 287 9F 3.0 em Jf K A% Ky
2.5 cm x5.0 cm B FRHE JE 40 E 2E A R BRUIE IE, 3
min J5 7 98 48 70 43 W B B S B BRI 4R
B YRR i 22 25 31 I s B

2.2.4  pEdARiE I E B IE V2R, AQP2 i) 3K

T A i A B« 7 B BRI 4 800R T 109 A 2K T Ak
VW, R SR K IR I A 4y
AUEY) R o HRE A R A ) R AT A RS SR
BT HEAE 2 5% 8 P T % 1 1 B, LA 4
240 Jf 3 v s 3 B A € OB AR % AQP2, V2R
PR 38 , (il B 285 2% R o3 BT R G B 7 it AT B
0T, I 5 BA P R Ry W (TA) (CF-
W BE > BHPER A AR , Rk D) BE ML 3 ~ 4 5%
A

2.2.5 ERERERES K B V2R, AQP2 iy K 1A
BYES0 mg B AL 2L, A BEES ST AR 0. A ]
mL RIPA 24, vk 200, RS A8 K 2 SRS A
1.5 mL EP 4,2 000 x g, & > 10 min, M [ % &
400 wL F#r EP 4, n A 5 x SDS | # 2% v Wi
100 L, /K 2 10 min, B & 5, - 20 C {4 17,
Western blot B B 2H 4 V2R M AQP2 £ ik,
LA A% i B G U0 B AT o BRI AR 43 BT
ARG PVDF I, Quantity one JK B 70 Bt 8 4F 7 #r
B & K, LIRS HEARIEER

2.3 geitsEatr BRI GEE g SPSS 11,0
PEAT M B85 R DL & £ s R, 41IH] FLECR T ANOVA
SPMr. Jr2ESe R, A LSD Wi AT Ik, P <0.05
hESAA G FE L,

3 £R

3.1 W — ke IEW AP R L, 8Tk
P IR R AR AROK, K/IME IEF 5256 8 19 P9 4K 3 R
R, BRI B W e s B T R R L BB
WA TG H 5 V&, VA% 2% B RS AR IR 107

PRE IR o 2% 20 25 R RBE T2 SR BRI, i B BT, 1k
TR AT 2 R 0, PR R 2 R A U
TR,

3.2 24 hJRESBEBERWE 24 h JRELRV] B
T ZH PR B AE AL W Rk (P < 0.05) , H R ik 4
FRAE RN (P < 0.01) , 25 045 25 4% 4 265 41 K
R I i it 7 2 T o 4 PR R OR TR R
(P <0.05) , #5682 Bl AR kA5 1E 6 20 2 %
This (P <0.01) , 45 24 41 K B i AR 2947 AN [
it JEE R A, JFL o 2 R0 A 24 s ) o R s B
HIWD(P<0.05), WK1,

B L A% LR BFAE A B K B BB B0 (5 25,n = 10)

Table 1 Effects of DSS on water metabolism on rats with cirrhosis

ascites(x +s,n =10)

215 Hik/g kg™ JR it /mL J s B it/ g
E# - 25.38 +6.19 0.265 + 0.051
Hi - 16.70 +7.59"  0.424 + 0.086%
H ik 0.0525 26.46 +7.06% 0.378 + 0.086
DSS 4.3 27.88 £9.98%  0.337 + 0.090

8.6 28.64 £14.33>  0.328 = 0.115
17.2 31.01 £15.88"  0.317 = 0.108°

E:SERAHED P <0.05,2P<0.01; 584 HLEDP <
0.05,YP<0.01 (£2~3[[),

3.3 XJRFAE AL R K R BUFBE V2R, AQP2 S 41 fk
FRISHYRER IE 2 VB UE B J5 30 e /0N A 5 6 5
3T Sty /N LR A G DX 4 i B R DA
RUITEZIX A V2R Kk, SRR H A G0
FEE R, R AIA1 R BUFIE V2R RIA R I 2.
PP AR B 0 g (R AR 2 W e . LR
2,81,

&2 DSSBEFEAEAKRRE V2R, AQP2 B AL FRIEH M
(x%s,n=10)

Table 2  Effects of DSS on expression of V2R and AQP2 on rats

with cirrhosis ascites(x +s,n=10)

PR S 4 1A
4153 il f/gokg !

V2R AQP2
% - 4.68 £0.90 8.44 +1.97
AR - 6.09 =1.58% 12.77 £3. 13"
H Rk 0.052'5 4.89 +1.27% 10.39 £3.51°%
DSS 4.3 4.99 +0.94% 11.72 2. 64
8.6 4.91 +1.31% 10. 69 +3. 46°
17.2 4.86 +1.00% 10. 41 2. 56%

H P 2 AT DL T 21 O B IR 5 A8 T A
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A B
C D

E F
ACIEH B B4 C H A K 0.052 5 g-kg ' 4;D. DSS 4.3 g-
kg '#H;E.DSS 8.6 g-kg "4 F.DSS 17.2 g-kg "M (K 2 ~3 [F])
E1 HANHHEAKRREHER V2R HE M (DAB, x400)

Fig.1 Effects of DSS on expression of V2R on rats with cirrhosis
ascites( DAB, x400)

E F

B2 HAGHBNIZTEAKRREALE AQP2 B M (DAB, x400)
Fig.2 Effects of DSS on expression of AQP2 on rats with cirrhosis
ascites( DAB, x400)

114 -

I 2% T LA B O, R BT AQP2 7R IE AR A A
= 0 PR R KAy ik o R AR S 3R A
JHEO L B 0 A A, e 0 BRI 3 WA AR 20 2 41
AQP2 Rk FHIE R AW WA 2 . Y IHAT 25 #&
i 2H OB A 20 B AR S S AN R L SR AQP2 B
G5 o T I PR o3 A AR AT B s, AR Y 4
AQP2 FR3 0 O B A8 0E 5 2 W S T, 45 45 25 A AR
R AU 20 &b 25 WA, v 2 I AT 28 e ) o 2 2% S I
BE(P<0.01),0L3%2,
3.4 X RE AL R K R BB IR ZH 250 K P V2R,
AQP2 FHFIRIKHYFE I Western blot 53R /R, #
RUZH B ZH 2 V2R B 3R A/KOFBIE 4 W T
MR EA I 4] V2R A KRR R 4
FER(P <0.01), A geit 28 L, BV B H A
AQP2 FH IR IK KPR IE R HW BT, & 250 A
AQP2 H [ 3 3k K 1 B A AL 4 2 A A ] R 1
fie, WE 3,3 3,

o o — e e

e

V2R ™ I — . —
A B L& D E F

B3 DSSAFEAKEKKRR V2R, AQP2 EARZEHHM
Fig.3 The effects of DSS on expression of V2R and AQP2 protein

on rats with cirrhosis ascites

&3 DSS MUK KR S V2R, AQP2 ZEAMEMRIZENF
i (x +s,n=10)
Table 3 Effects of DSS on expression of V2R and AQP2 protein on

rats with cirrhosis ascites(x +s,n =10)

215 Fli/g kg ™! V2R/B-actin AQP2 /B-actin

iE# - 0. 147 £0.016 0.494 0. 072
LAY - 0. 590 +0. 069% 0.639 +0.121"
H ik 0.0525 0. 162 +0. 029" 0.507 +0. 098
DSS 4.3 0.201 0. 053% 0.528 +0.073
8.6 0.201 +0.031% 0. 505 +0. 060*
17.2 0. 199 +0. 044% 0. 495 0. 084>
4 itig

I T Al 7K S 1 — i e 22 b PR ) S S i R
TR, LR 2. IR b BB MF L &
G D) REHR 2257 B 5, I K T i B T R
N4 f sl g B A EL R 2 T AT RE . —
BTN A R A T B AL 3 — 7 T S e T LR B 0 2
oA 1T Rk PR B | I K AR B 3 T B RIS L K R
W B 5 5 — 7 TR D)2 5 R O R R G, B R
WME (AR MIER) %,
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AQP2 ZHEZ RN KR (AVP) U /K 38 18 2K
L4513 AVP KSEFHE B, K AVP 554
0 R SIS | V2R 454 JERTT Gs EH
WS i AC, B2 /5 4L N cAMP 7K K-, cAMP 3 3]
PKA 8 HBEER 1L, 40 0T 9 % AQP2 1Y 4 i1 5 48 i
RS Ay, 48 M0 IS 1 AQP2 % A M B, 1l /K 3 3 4T
TF AT B 00 748 I RS/ 98 o 0 s 1, i = HLAA
KA X AKTE M EERE R 2 R
= 20 A D B A, A AQP2 9 ¥ 1T RS F
EEIE R BRI N, T2 A0 M A B B B AQP2 K it
R SE S 10 A e 9 1 P K ) 3 37 P O
BRARG, Wl 2 /K B T 7, A 0 PROVBCHE M o pl L AT D0, 4R
B A R AQP2 B 32 AVP B Y IR
V2 ZiRsEA

235 L S I 23 SR R 2L T 0D S AR 2 UE1 A 24
X B8 A B K R BRUAG) T TR P F S8 45 5, S RN 6
Ab i KA 7 e BRI 3% AVP K OF i T e
V2R Fik R 2 | A B EE AQP2 Rkl B [,
A 2 0 R A I AVP KCE B RRR AR
IE V2R Rk I 1 FEAG, B 0 AQP2 RIXFRE M BT
o KRR BN Y Sz A T RE R 7 TR AL R K A A B
37 THLUE AR T AT B I A R A A R RD R
LR L= IR Al S e
o045 AVP At & IR, I RE Ak I g T 2
RESZ 40, TFHEXT AVP (5 236 FEAG, fif i AVP iR B2
HE . AVPE N 5EMEESE V2R 454, 1 Ik
ui/NE S5 E G FR AR AVP 4K P K G B
AQP2 JF R, 51 A B M 5 4 8 oF oK f  Wi Me 8 A L 1)
IO 0 3 R Ak e T A 3 22, I X K A
W, AT BRSBTS A R
A X4 5 A 24 8500T 3% A R Ak R K R BRURR &, 42 2
IKHEME . AP /E A AT R R E L ] AVP 5 S
FERC AW AVP 555 i 56 5 I8 e o 45 548 V2R 1)
2k 4 TR AR AQP2 (935 3K , ok 15 B 4% i /K 19 H
() o AR YRS B8 BIF 53 400 25 DU 244 A A 24 B0 A b 1
KR B K PR B BL I =2 —, T B R T M
AQP2 ESIHY .
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