2020 =2 A ok % February 2020
BAE FH2H Chinese Traditional Patent Medicine Vol. 42 No. 2

EBRALEFMNN KRG LR M OCLN, AQPs X & Al 4 ia
cAMP. AC Y20

TaE, XNEH, HBALE, #H f, Kk
(RBEFRTHRAN, TAEFARRETFREALRE, W A& 067000)

WE. BrY WIS b8 ok st Kk A I E 2 40 OCLN ., AQPs K F MWLM cAMP ., AC BUS2IH, 773k R
CCK-8 VAN AS [7] i Jir fele ML A Y UKL 6T - 12 200 L 1) 77 36 B 52 W5 A1) FH Western blot A6 I 6 9L 14 1 550K X 1 5 490 ffd
OCLN, AQP3, AQP4 fEHEIXWEM ; 435 AL S UKL e Ach, BTG v W01 U405 , A B Asbs RO 42
A LA B, ELISA BeAGSF-i LA cAMP . AC AY/KF, &R MBI (<1 mg/mL) AbBE [ 7 4108
24 W5, HETATEHR=90% , SIEH 4 LE:, LB ok 8 - 41 OCLN, AQP3, AQP4 FEHFRIL, 1Eit4;m
SEHNLEIETSK, TR EEALAC, cAMP BI7KE (P<0.05, P<0.01), fH WAk WUk al 4 Ach 515 A9 F 3 WL4n
M4, K cAMP . AC K14 3 'ﬁlﬂ#ﬁuuTJ}HVHHL@L%%WHEH’@%?K K eAMP | AC KF-H T8 (P<0.05,
P<0.01), #5i (@M LIRI0R T il 981 B R K R E5 1 OCLN, AQP3 ., AQP4 & [ 33k I -1 LM Ml &7 47 ) e
3% D-1BS JEIE IR ,

KEBIA . RNRLIRIOR ; REREE LA ; AQPs; KREZIA T IL4HME; cAMP; AC

HESES. R285.5 ERAREAD: A SCEHE . 1001-1528(2020)02-0323-06
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Effects of Jianpi Huashi Granules on OCLN and AQPs of colonic epithelial cells
and cAMP and AC of colonic smooth muscle cells

WANG Ying-han,  LIU Yu-ling, @ CHEN Guang-hui, = HU Nan, ZHANG Xiao-feng

(Hebei Provincial Key Laboratory for Research and Development of Traditional Chinese Medicine; Institute of Chinese Materia Medica, Chengde Medical
University, Chengde 067000, China)

ABSTRACT: AIM To investigate the effects of Jianpi Huashi Granules (JHG) on OCLN and AQPs of colonic
epithelial cells and cAMP and AC of colonic smooth muscle cells. METHODS CCK-8 method was used to detect
the effect of different concentrations of JHG on the survival rate of epithelial cells. Western blot was applied to iden-
tifying the effect of JHG on the expression of OCLN, AQP3 and AQP4 in epithelial cells. The colonic smooth mus-
cle cells treated respectively with JHG+Ach, and JHG+atropine were measured the length by microscopic scale,
and their levels of cAMP and AC detected by ELISA. RESULTS The epithelial cells underwent 24 h JHG treat-
ment ( <1 mg/mL) were observed with =90% cellular viability. Compared with the normal group, JHG groups
displayed up-regulation in the expression of OCLN, AQP3 and AQP4 in epithelial cells, promotion in the relaxation
of colonic smooth muscle, and down-regulation in the levels of AC and ¢cAMP in colon smooth muscle (P<0.05,
P<0.01). JHG inhibited Ach-induced smooth muscle cell contraction and up-regulation of cAMP and AC levels.
And the synergistic effect of JHG and atropine was found given the significant promotion of the relaxation of smooth
muscle cells and the down-regulation of cAMP and AC (P<0.05, P<0.01). CONCLUSION JHG may improve
diarrhea symptoms in D-IBS by regulating the expression of colonic tight junction protein, AQP3, AQP4 protein of
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colonic epithelial cells and the diastolic function of smooth muscle cells of rats.

KEY WORDS: Jianpi Huashi Granules ( JHG) ; rat colonic epithelial cells; AQPs; rat colon smooth muscle

cells; cAMP; AC

1% 5 i %5 A AE (irritable bowel syndrome, IBS)
S L T) BRCA A BCHR 22 47 8 B I B0 AR AN
FEAEHEAE 253 S A bR kAR Sy F e R AR, T
Sk Z I A B A S A T P g M Y
Uinetkiade ., WIES SNV i2WitrdE, HEfE Rk
M, BT 3AARERED 1 d AR
FR A I PRAE IR 7TKs 1BS 40 M B & (diarrhea-pre-
dominant irritable bowel syndrome, D-IBS) , {# i %Y
( constipation-predominant irritable bowel syndrome,
C-IBS) . IR %! (mixed bowel habits irritable bowel
syndrome, M-IBS) ., A% B ( Unclassified irritable
bowel syndrome, U-IBS) 2l HF Pl D-IBS Ik N E
W, JEAESE, D-IBS RHFEEZH LIRS, |
HoR R B2ENLEI ARG, SHE IR N
NEREURRE | i R 05 37 M 1 5072 B i 3 AR el
B A EMASIIRERET . REERGE . Ih- ke Y
THRE S S5 A G, i 2 05 T AR S E] 4R T 0 45
R gk DIBS i, Wiz shigin, Mgk stk
SRR NRYS R RSN M R RS E NS
Jo b B AR UIAROG, B 3l 1 5 Y 1 LA A
PIAROG, (@A IR R IR T Im K, B B
IR IESYER, HITIRYT D-IBS, HiI S8 45 58
W], A Mg AL UKL RE R I B ), R IR TS
R, e, AHFRE IR T 450 L K 4 Fn-~F- i LA
ML, AN BB 4 K % 3% 4 ((Occludin,
OCLN) ., /KiEiAFEH (aquaporins, AQPs) MNP
WL B b 3 B B MR TF ( cyclic
monophosphate, cAMP) | IR FH R LEE (adenylate
cyclase, AC) HF, Wosfdpitb ks Pok: (k151
FHRIHLE]
1 ##
L1 zmResk 45l bR Atk K 4h
W A IR AR IR A,
1.2 2y EPRRRR R E K, R Y
AR RE . M, 525 BREC. WEAT, B,
R FHB; RAMEGOKREED: . CBEBRRTITE
WOEWYE . BT, DT ER - F=1: 11
BRI A 2 GRS R 5
2y, HHE . AARTIREGH ;= RO @ g RS
KA AATR S A &, A e Bk & B EAS
324

adenosine

-3 LA i

DF0.15 mg/g (LLEER ), WAHAIAE D
F0.75 mg/g (LAATZGAFIE) D i 9 1k 1 50kE
(#t%5 201610) HHZARTERE 2=Be P 250 58 r il £ . 54
L mEIRmR (BB YR A BRA R, it
16091902) ; ERMRFIHE M (KSR A RS
A, #t5 1512241)

1.3 XA E#F DMEM (35 Gibeo A H), 5
8115063) ; M4 1% (FEE Bioclot 28w, b5
1964) ; KEL cAMP FiI o2 inlin & ( BiETI3RA:
YIRHEA R A, 5 Oct 2016) ; KEL AC I
B & (LSRR A BRA R, it
Oct 2016) ; CCK8 (500 &) AF& (HAR{ I
FHRSERT, 5 JE603) s iR BB EEE A
ik (Occludin, J65T B AR EY B ARABRAF,
L5 AF09265505 ) 5 Habi K K@ & H 3 Piik
(AQP3, b W KA HEARAGRA A, #t5
AE042437) ; SRR FUGEEE H 4 ik (AQP4,
bt R EEYEARARAA, #t5
AF09221494) ; 0.25% JiEEG (% EDTA, Jbt &3
FERHEARAT, #5 20150423) ; 11FEH % IgG-
HRP —H1 (LY HRGRAR, #tS
AF11285098S) 5 YLK B-actin Pifk (Jbniil®
WA ARAF R A, L5 AF04158601); BCA
e REAE (AR E ARG RA A,
P45 P1511) ; JFA 5xSDS FHER bR (K
EYEARPIGERT, $25 P0015) ; BifEiky (&M
BD 2~ dl, #it5 4239539); fk2E kG F A 1 B
(3% Thermo Scientific 2~ 7, #t 5 P1020);
TEMED (3£ Sigma 24 H], L5 M146) ; 30% N
Wil (3= RAEYHEARPR T, #t5 20161021);
WM (LR REEREHRAA, #5
1024D0313) ; T4 Marker ( 3€[E Thermo Scientific
oNHE), #H5 00389282) ; PVDF i ( 2 [ Millipore
T, 0.45 pm)

1.4 BFE YT-875SB BIEHAL TAESG (FRINFR
WIS YIi% 45T ) s MCO-15AC CO, 344 (H
ARZPEANF]) 3 HZQ-X100 1HIEE B R # 40 (1198
[FE AR A RA W) 5 BH-2 B R S f5
& (HA Olympus /A 7)) ; Multiskan MK 3 i B {2
( Z€[# Thermo Labsystems 23 7)) ; LD4-2A K3 2.0
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Bl (A S D HLA FRA R ) 5 LDZX-50KBS #Y
SR I ZERCK A (R R BEIT AT )
Velocityl8 r EREHEABEE OV (Wt Dynamica
3vH]) ;5 WD-9405B ZKFHEIK . DYY-7C % EHLIK AR
AR (Jbaiiiss—AUER) )3 CP214 40t KOF
[BRZEMES (L) ARAF]; DYCZ-40D 24K
FEENHL KA . DYCZ-24DN 2K AR X B HL KX (dt
FTi7S—AX%S) ) ; Tanon 6100 HiAk22 K& 6% &
g (ARt JFEFaE YR A BR A o

2 AHE

2.1 wmiexd WERIYIEMRSS, B NUEE, LR
AR AR EIE , SFE g S RIE, Hek
5 90% UK . WL ERIE 1 2 3 B TRy 1,
PHANMYR E 2 5x10°/mL R F R ST, 37 C .
95% 0, 1 5% CO, & FH53%, 24 h J5#, LA
JE 3 d EHIEIRAL 1k, W) B R R
A RAEOL, Al 90% 35 FR RIS AL AR
WOYEAT, K55 8 ARANM T35

2.2 R BRI B FEHIFRE 200 mg fd
AR RUR RS (R ANEEL) . IA 2 mL PBS 22 nf
W, TR, TR IERR R, FE R
100 mg/mL, 4 CIRFFEH ., FHI 2 H AR B

2.3 KA B A S Lk A E R

KM CCK-8 75, AR KR T 80% Rl FE N 4E 7
&5 E R M, VANV R 5x10%/mL, $%
Fh#) o6 fLA, £FL 200 pl, ¥iFE24 h )5, JNA
AN TR 1 A A T R P, (ALY IR 1)
FEWE 1.4, 1.3, 1.2, 1.1, 1.0, 0.9, 0.8,
0.7. 0.6, 0.5, 0.4, 0.3, 0.2, 0.1 mg/mL, %
AR 3 NESL, WHE 24, 48 h 5, BALmM
A 10 pL CCK-8, 4k Z:WE & 2 h, His L F
450 nmAL W EEE [OD (45 nm) ], HE 3
b it = STUNE DN AT Tk A7 J5 8

2.4 Kl fEEALIR Bk A 225 L & i OCLN .,
AQP3. AQP4 & & & ik R Western blot %, UK
LRI IR 80% fll A 2R 7 &5 L R dn i,
JHRE A MV B 5x10Y/mL, 3R E] 6 fLiRT, &
fL3 mL, H3% 24 h 5, Jin A fil 1% 4k 1 kL
(0.25, 0.5, 1 mg/mL), MW 3 DAL, PF
B24hE, FFEEFW, PBS vk 3 Ik, 5%
25, BRI MBANAE K 48 B A, LA
200 pL % PMSF M2 f# W, T 7K 12 f# 30 min,
ZH ORISR SN A 7 oy B . R SES, T
AR R GHORE AR R, SR 5K 0 B R R ST

BELS mL B.O08 %, 4 °C, 12 000 t/min B0
5 min, O EESE 0.5 mL BYELE T,
R 50 pL, -20 CHR-FF, BHE 3K, I BCA&HH
FE R SR A FEAR T R, S FEARI 50 pg
HEER LR (5% WA, 12.5% ), HIkE
TR 2= M S i 2 2 1k (MR 46 IS 80 V., 3 B A
120 V), 400 mA fHFHAE 3 h, —$T (OCLN ik
1:200, AQP3 Hif& 1:200, AQP44ifk 1 : 1 000;
B-actin LK 1 : 2000) 4 CHFR LR, FIRTF 4
(1:2000) M8 2 h, FEMEAAYLZGE, 1 min
J5i H Tanon 6100 HE 1k 27 & 6 Wi 1% 22 Gt g G0 BR
BEYGRTE] 10 s, A H WD-94BA B 14 R 48 B
AT AT, W B AR G (L,
HHWEARNCEES B-actin 5 G Y HL e
Fe L) 100% 1E Hiz ik R IBKE-SHL
2.5 Al fE AL IR PR AL 3 S 2 i T T UL 4l e AT
45 AR IR IR 80% fl A FERYES 7 1045 I
LA, P8R Mk B2 R 1x10°/mL, 3R] 96 FLAR
H, AL 200 WL, }59% 24 hJE, hnAfE Ak
K (0.25, 0.5, 1 mg/mL), &MWE 3 ANEAL,
A X, E 24 h 5, FBEEREL, Uk
AL, R AR B R 1x10%/mL, JITA 1x
10" mmol/mL Ach &% 0. 18 mg/mL P[4, i £k
B Ach 4 1x 10" mmol/mL, FiT4E 60 wmol/L,
I 30 s, BT A 30 pl 2. 5% % R,
253 I 20 L 4B Tk A b, R —
AR, TEE DG FIER, B ARBELI R
NEAEFT 30 R AN B, TR A T3
KB, ERE 3K,
2.6 Al fE IR A IR B A AL 2R S 45 B R 7 L 4e e
cAMP | AC #97K-F AR K IE 57 80% fil & i
(55 7 ARG 1 LA L, 9 B 40 R vk R 5 %
10°/mL, $ZFR%E] 24 LA, 4FFL 200 pL, $53%24 h
J&, AL SR (0.25, 0.5, 1 mg/mL), &
ARPE 3 AR, S AXTR, BE24 W5, I
A1x107mmol/mL Ach % 0. 18 mg/mL BRI 4E 5 s i
Ky BE Ach A 1 x 107 mmol/mL, B 3E & K
60 pmol/L, WEHE 30 s, thifiss LK% LV, PBS
LR VE 3 W, SRR WAL A PBS £ Ml
400 wL, AR 3 R, -80 CARAE, HE 3 Ik,
JUREHE IR ELISA 25 & R A I K BRU45 1 1 v AL
YL cAM ., AC 7K,
2.7 %itF oM K SPSS 17.0 Goit @ttt
BT, ITEERLL (vxs) Fom, AR
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FHEAR 2R 07 223 M, #5722 55 SR A LSD K 4,
HIEARFF R Dunnett’s T3 #:5:, L P<0.05
hERAGIFE L,

3 #£R

3.1 REVRE M IR Bk 3T 45 W b R fa B
FRGYw AR PR E K E <1 mg/mL
B, 250 LR A% =90%, H 24 h, 48 hita
AR, ZRICGITEE L 0 A Uk i
HHE 9 A 1, 0.5, 0.25 mg/mL, 5 B E N
24 h, WREIE, WA 1,

3.2 AR B4 m LK MR OCLN,
AQP3. AQP4 B @ Rkt % HIFH 4 ILE,
ARk, (1, 0.5, 0.25 mg/mL) F R4
OCLN, AQP3, AQP4 FHFIFEiLTHE (P<0.05, P<

100 -
954
90

85

FIEE%

80

751

70

0.102030405060708091.01.11213 1.4
ft BRAL B SR/ (mg- mL)

E1 AERERELRBR SR EEAREEENZN
(n=9)
Fig. 1 Effects of different concentrations of JHG on the

survival rate of colonic epithelial cells (r2=9)

0.01), k1, K2,

F1 EREUEFRIER EEME OCLN, AQP3, AQP4 EARIZMHM (x+s, n=6)
Tab.1 Effects of JHG on the protein expressions of OCLN, AQP3 and AQP4 in colonic epithelial cells (x+s, n=6)

2 5 OCLN AQP3 AQP4
EH A 0. 11+0. 03 0.52+0. 14 0.05+0. 03
1 mg/mL {g I Ak 1 A 20 0. 34£0. 08" 0. 67+0. 10* 0.21+0. 08"
0. 5 mg/mL fEEELAL 1 Uk 21 0. 59+0. 06" 0.96+0. 17* 0.39+0. 05"
0.25 mg/mL fHEALIR IR 2 0.25+0. 07" 0.79+0. 11* 0.27+0. 07*

. 5IEW4LE, *P<0.05, #P<0.01,

ocLN L . S e 59 kDa
AQP3 --- 32 kDa
aes N o
==

E¥EA 1 05 025
e AL YR TR/ (mg- mL ")

2 fEpRREAL S5 R E K OCLN, AQP3,
AQP4 EHRIZMHIT
Effects of JHG on the protein expressions of
OCLN, AQP3 and AQP4 in colonic epithelial cells

Fig. 2

3.3 AEIRACIR Bk AT 45 g T T UL dm BLAT 45 64 % R
@A IR Ok (1, 0.5, 0.25 mg/mL) HEH N
Ei W LAl K (P<0.05, P<0.01); MIIA
Ach TG, %58 ¥ DU K Bk /N (P<
0.01), MMifgEMALEIOR. (1, 0.5, 0.25 mg/mL)
AE W B ] Ach 51RO WLAN B EE (P<0. 05,
P<0.01) ; MMABTHES: TS, 45057 VA
BERA, R LIRRORL (1, 0.5 mg/ml.) e LIEiR
w0 [) VAR 26 5F- 1 LA B &7 5K (P <0.05, P<
0.01), W32,

3.4 AEIACIE B AT 4 B T A L4 B cAMP . AC
e HIEW AR, @R Pkl (1, 0.5
mg/mL) T] AR LS 7 LA N cAMP . AC 1
326

F2 BELEFNGNERTERIAMKENZID (pm,
x+s, n=9)
Tab.2 Effects of JHG on the length of colonic smooth

muscle cells (pm, x+s, n=9)

2057 Y
81.65+3.17
95.89+4. 11%#
92.53+3. 54%
87.79+3. 48"
47.21+4.01%
69.44+3.32*
60.30+3. 57
52.07+2.65*

109. 23+2. 86"

117.55£2. 8144

114. 62+3. 092

110.22+2. 89

EHH

1 mg/mL ft I fb 0 OkE 20

0.5 mg/mL {g I Ak Bk 2

0.25 mg/mL M AL IR 2H

Ach 41

1 mg/mL MR AL IR0+ Ach 21

0.5 mg/mL {2 AL IZIUR: + Ach 41

0. 25 mg/mL fENEALIRBRL+Ach 2

B+ it 25

1 mg/mL AL SR 0K + BT HT it 2H

0.5 mg/mL {2 AL IR Bk + T+ i 21

0. 25 mg/mL fHEILLIRITURL + BT 5 21
T HEHALE,"P<0.05, "P<0.01; 5 Ach 41 lL#,

" P<0.05, * P<0.01; 5BUEA 4 AL, P<0.05, #% P<0.01,

K (P<0.05, P<0.01); Ach JI& 45 1 ML

AN cAMP | AC HYKF (P<0.01); fa I fLie

Wk (1. 0.5 mg/mL) BEFIHI Ach 5] A9F- 7 AL

N cAMP | AC KFTHE (P<0.05, P<0.01);

S BTG A U R RS- 1 LA N cAMP | AC

JKF (P<0.05, P<0.01), W4,
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T4 EIEWEBMIEFEBIAMK cAMP, ACKHEM (x+s, n=9)
Tab.4 Effects of JHG on cAMP and AC in colonic smooth muscle cells (x+s, n=9)

25 ¢AMP/ (nmol - L™1) AC/(U-L™")
EH A 6.97+0. 34 216.69+16. 55
1 mg/mL fE R AL IR AU 20 5.93+0. 37% 173.27+14. 38%
0.5 mg/mL {g AL ik 2H 6. 34+0. 43* 188. 07+13. 26*
0. 25 mg/mL fHEIALIRITUR. L 6. 64+0. 38 199. 40+9. 63
Ach #H 7.74%0. 417 260. 11£28. 47%
1 mg/mL {@MALIR R+ Ach 2H 6.73+0.27" 181. 64+26. 96 ™
0.5 mg/mL @M AR BUR + Ach 20 7.28+0.44 203.27+23.38*
0.25 mg/mL AR+ Ach 4 7.58+0. 32 224.73+21.35"
B i 2 6.37+0. 45* 190. 35+25. 16"
1 mg/ml, {84k 1 5047 + B 6 b 41 3.92+0. 6744 154.93+19. 1544
0.5 mg/mL {g g Ak 1 J5U + B4 i 41 4.61+0.382% 171. 04£18. 52
0. 25 mg/mL fHEMEIRITURL + BTG 5 21 5.19+0. 5244 185. 53+22. 00

L HIEW 4L, P<0. 05, #P<0.01;5 Ach 41 4z, * P<0. 05,

4 it

IBS J& i AR 5 UL i T e v T A T e, LA
D-IBSECHZ UL, Wk THAMARE, BB LR
R RAEWRRE, 25 B3 10 TAERUAE TG R ANl
HIiMFERBRAES TR, D-IBS A5 3 Ak F 2# ML
WA, D-IBS kA ShiEsh ) 5% . Mk
AERE | AR SR AR R IA G, I
HMAERG, RIERG ., WHRRFZ I H LR
G B0 18 i W2 sh B rs AUk T g 2R
BLUT S BUREE SN, ARV W SR A3 3 A
I, THARTE N KER K NI, RRERE/IMG
W B K BRI A S . TSR A5 i K R I T
HR e B S ORI BE T TR, RS
FEE PR KRG, RAEEET . Wik, AQPs
TR, NEEA W ELZ KW Mz sk, ff
SEMAANRE TR RMOK I, 0T LR BUE TS 1 kA

AQPs NAKFLEH, JiZzam THlkd, B
RIETALIEE R BT 9 Fh AQPs £k, BT
JaZhE s, EEN PRSI 5, MBS
B ISAERRE . B &, AQP3 FliE i A
S 5 1048 22 ) ) 7K e 1 A P vh Y 2R A
Ak, HAE AT 9 HeCl, 5% CuSO, M, 14
T £ K 7] 8 F cAMP-PKA A% #81 PE & 42 1 34
AQP3 [Tk, DT A% g 2 5 X K )3 5 1, 1A
TR BGE 3, i E miE o, WlkahEe” .
AQP4 FB F-45 g b Bz 40 i ) KL I A, AR
5T MM K5, 7€ cAMP-PKA 15538 f#%
MFF, AQP4 S FRIKAE D-IBS [ B A= B
it SRR

—HLSk, BWmshi RN 1BS 1Y 3 20 HE
Iz —, BSOS M E T LR s A

* P<0. 01 ; SPTHE M4 HL#, 2 P<0.05, 22 P<0.01,

&k, 2 WAth e 2 G0 AKRE 28 2R G0 3L R R AR
BEE BHFHAR B RWHE, X B Wis shiif st &
T S AR B8 A i 4 S 0 N A 2 1, R
SERAME BTSN S i sh
FEARAL, H SRR 2R, anish R
ZARF M Z AR S-HT AR5, 6 221k,
AR A, (s sk,
cAMP SR M AN ISR A5, 7€ G RS
A5 SR E R, 25 MRS R
WEh, TEEWmIE, cAMP AW L EEZE . L
ZEU R E RS, X B mERZEsTiEe. MR
WA IR B A AR R B AR L Y
Az BNHMFERIBLET, R Gs A, FHOE
AC, MIfiF=H4: cAMP, AR cAMP AT HE— 25 3405
B A, S 2R BRI S Bl
TE P TG, 2 X A R R A A R R
N, TEZSI LR, mTi M 2SRy m .,
fe AR Ak TR O C D R IR IR IR, 10 B A
e AERIRYE 2 8k, EZRRIAIT D-IBS, JrRL
Wbl APEA T AT g5 R BoR, ik
TRk ] LLREAIG D-1BS K R 45 W iz s B 9 I fJek
Pk, HAEFHMURI AT RES WA I a it Re, S i
R B Z R ) ik B K, FEARSEEG W
CCK-8 2 GAG I AN 7] Ve J32 i AL A N AU o) b iz 240
JAETERREMm, #iE 1, 0.5, 0.25 mg/mL HJ5
SESLG TR e, MEE IR 24 hy 3 DHERY
g I 1R 0K AT I8 25 T B 2 4 OCLN, AQP3
AQP4 ik ¥ynl W E G Ings g - LK R,
FANE] Ach 5| Y -1 JULA0 A5 4 K B I BT
PR3 L4l B &7 5K (P <0.05, P<0.01); 1.
0.5 mg/mlL {a AL IR AT (. 35 AR W LA Py
327
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AC, cAMP f7KF, #IHIH Ach 515& /Y74 AL 4
FIPN AC, cAMP 7K -1 85 e 0 ] B 46 i 5 | A 1
W LAERLIN AC, cAMP KRS (P<0.05, P<
0.01)  $& 7 ft AL 1k W JURL W] 38 o 385 i | Kz 248
OCLN, AQP3. AQP4 &3k 145 Jify i X K W ) 3 5
Wi s AT 3 2k 8 LAE Y AC . cAMP ()
K, T EE i ALz shUifg, sl A M
ZR S5, EEREIVIRER, R P
AR AURL A VE FBLERI AN B — % b Je 0 M Fn -2
WA VE A IEFIL, b, fEEgptor T4
PRI T DY R, TR FE i (g
FLIBIURLIATT D-IBS AYAE AL

Sk
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