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[HE] BROdEd SR (VIP) ARBEERIRE (cAMP) /EEH¥EEE A (PKA) /K#IEERA (AQP)
JE B AR FU B 7 BT AR B R RS AE SR (STC) K ERMAIEThRERISZ M S AEFMLE] . Tk SD KR BEAL
A6 H (n=6) , BFETAM, BAMA, Wr-WEsHEH, Wr-WERREA, WA EH &
W R LRI o B AL RAAE, HoR 3R B IR IS IR T I G UIOKE B 1G58, @S2 FH AL STC K BB .
05 S 2H R SR R SR A R T ), PSR, 2500 BK &, ik 2 S SRRV 4y o i I JRARE - B 41 (HED
Pt WS S I AURHIEAS, BRHT - -5 K (AB-PAS) YLt W82 45 17 2 o IR 00 o TSR 5 128 WL B
W% (ELISA) Ry VIP BI7KF. SEitaite &R &M UR P (Real-time PCR) il 45 1 2H 2R
AQPs mRNA FKik/K¥, s AAISE i Fl e 420 AQPs KiE, & A HPEENZEE (Western blot) A6l 45
2% cAMP. PKA J& VIP [ HRIAKF. &R HHES STC KA, SiflEM - AR RE
KB HE I (R 4R 5, SEERIEUR SKEIG N, FEEMRIE S RpE R s SAENT-WERITE,
KRB, R m; g VIP SEN, 2iafEHRKEEER 1 (AQPD) FKik/KF
F#A%, /KIBIEE A 3 (AQP3) K/KIEIEREA 9 (AQP9) FIAKFHII. w1 PEEIRIT 41K REs mdl
i cAMP. PKA J¢ VIP RIAHEE K THAM, PilEMGHEMF-WERER DT SHEA. i
A BT - P EE AT DR i VIP/cAMP/PKA/AQP B2 i liE 5h 71, P KA, A esess BH
RS A (5 R K B () (S R IR o
[oBRIA] ] BH R BN AR (5 s B - P s 7V MR IO s ZKOdE 2 1 s TR PRI IR CVIPD) AR BE R IR 17 (cAMP)
[EEWEER A (PKA) KIEEES (AQP) i
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The Combination of Aconiti Lateralis Radix Praeparata-Cinnamomi Cortex the VIP/cAMP/PKA/AQP

Pathway in Colon to Improve Yang-deficient Slow-transmission Constipation in Rats

ZHAO Luona',YANG Yuanfengz, LI Yuchuan?,ZHANG Yuanzhe'”

(1. Guizhou University of Traditional Chinese Medicine (TCM) , Guiyang 550025, China; 2. The Second
Affiliated Hospital of Guizhou University of TCM, Guiyang 550025, China)
[Abstract] Objective: To investigate the effect and mechanism of action of Aconiti Lateralis Radix Praeparata
with Cinnamomi Cortex on intestinal function in rats with Yang deficiency type slow transmission constipation
through VIP/cathelicidin antimicrobial peptide (cAMP) /Protein kinase A (PKA )/ aquaporins (AQP) pathway.
Method: SD rats were randomly divided into 6 groups (n=6), including control group, model group, high dose
of Aconiti Lateralis Radix Praeparata with Cinnamomi Cortex group, medium dose of Aconiti Lateralis Radix
Praeparata with Cinnamomi Cortex group, low dose of Aconiti Lateralis Radix Praeparata with Cinnamomi
Cortex group and prucalopride group. Except for the control group, all the groups were moulded using
loperamide hydrochloride combined with ice water gavage to establish a Yang deficiency type slow
transmission type constipation rat model. The number of faeces, time of first black stool, faecal water content,
intestinal propulsion rate and score of faecal properties were recorded in each group. At the end of the test, the
histopathological pattern of the colon was observed by Hematoxylin eosin (HE) staining and the secretion of
colonic mucus was observed by AB-PAS staining. ELISA was performed to detect the level of vasoactive
intestinal peptide (VIP) in the serum. The mRNA expression of AQP in the colon was measured by PCR.




Immunohistochemical staining was performed to observe the expression of AQPs in colon and kidney tissues
respectively. Western blot was performed to detect the protein expression levels of cAMP, PKA and VIP in
colon tissues. Result: Compared with rats with Yang deficiency type slow transmission constipation, the rats in
the high-dose of Aconiti Lateralis Radix Praeparata with Cinnamomi Cortex group had a shorter time to pass
the first black stool, an increase in the number of fecal pellets and water content, as well as an increase in
Bristolian trait score and intestinal advancement rate, and an improvement in constipation symptoms. The
intestinal lesions of STC rats were reduced and mucus secretion was increased after high-dose of Aconiti
Lateralis Radix Praeparata with Cinnamomi Cortex treatment. The VIP level was greater than that of the model
group after high-dose of Aconiti Lateralis Radix Praeparata with Cinnamomi Cortex treatment. The expression
levels of AQP1 in colon and kidney tissues were lower than that of the model group, while the expression levels
of AQP3 and AQP9 were higher than that of the model group. Western blot results showed that the expression
of cAMP, PKA and VIP in the colon tissues of Yang deficiency STC rats treated with high dose of Aconiti
Lateralis Radix Praeparata with Cinnamomi Cortex was significantly greater than that of the model group. The
effect of medium and low doses of Aconiti Lateralis Radix Praeparata with Cinnamomi Cortex was less than
that of the high-dose group. Conclusion: The high dose of Aconiti Lateralis Radix Praeparata with Cinnamomi
Cortex can improve intestinal motility and balance intestinal water and fluid metabolism through up-regulating
the VIP-cAMP-PKA-AQP pathway, thereby improving the constipation symptoms in Yang deficiency type
slow transmission type constipation rats.

[Keywords] Yang deficiency type slow transmission constipation; Aconiti Lateralis Radix Praeparata with
Cinnamomi Cortex; vasoactive intestinal peptide; aquaporins; VIP/cAMP/PKA/AQP pathway
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1.1 SE53hY)

8 JHi% SPF itk SD KR IL 36 H, A& N (200+£20) g. SLIFYINE [ BRESIAT AR AR AR, 4
FEAIEUES N SCXK (JI]) -2020-030. A KRIFEE R (23£2) °C. AHXHEE (40%~60%) 1564 N1 7%,
WHL12 h/12 hO/MEER . B HEHRYOKFIER, B RRE, ZERMEREFE—EEH T3R8, AR SN
R 2 KA B AR B A o W A Attt (20220103)

1.2 254 S ak5f)

FIBE A ARETROR W SR iR R 25 K24 58 It B R b (StRHPFA- R 25108 T, L5 43008 20200801
20200901) . FEHARRE P RM R (WL HRBZER AR, fits DCL7TD00) o 7iARZRGIR (RINFE4ERA
MR AR AR, #i5 CR22002071) 5 ALY (A B SE AR AR ST AR, #it'S YE2080) ; AB-PAS
el (bR REFERHARAT, L5 G1285) ; Rat VIP BFEL A MHAE: (ELISA) Ril& (L
EVREA R AR A, fits 2C-37398) ; BCA HEFKEN A& (LFEs REDHERARAF, it



5 P0009) ; TRIzol 7 (FEER Kt /REMHGEHE, #15 A33250) , AQP1. AQP3 2 AQP9 #ifk (3£[E Abcamab
AT, #5554 300463 ab125219. ab84828,) ; cAMP Fif&k . PKA #ifk. VIP #ifk. S-actin i1k (abclonal,
HLZ 58 A17298. A0798. A1804. AC026) ; AEMZEALIIE IR 1gG (Affinity, LS5 S0001) .

1.3 {4

BA210Digital 144 = HiZ G REE (sl AR AT ; SpectraMAX Plus384 BUEFRAY (K555 T
XA R AT 5 QuantStudio TM3 S 5 ) i & I A MigsE XU M. (Real-time PCR) 4 (3£ [H ThermoFisher
IEREBRATD 5 5200 BULS R ICEIR B (EEREERHEARAFD .

2 HiE

2.1 Ziyiil %

BT~ AR G ALK BOVR G  5 30: 20 BIRREAR AT AR 10 g AIEE 5 go EIBR T /IEE (2:1 Bl , AEZHE
15 g KBNS REARIR RECEHERRH A E, KR 1 HflE=6.25% (15g/70kg) , THHEAHK
BB H A2 ER 1.3 gkg!, BEARFIEN. R VLT ER & /KEE: 2R ERILAE 500 mL ZE187K 30
min, BT 2 ¥, BRET 30 min, 38, & I8 60 °CCKIBIKRSE N 15 mL [FIEHE, %R 25588 20 mL-kg!
B BB BIARRE N 0.131 0.065. 0.032 5 gomL™!, 4°CIRIFE& . M) R0 F B R BEFARR % % K R Fy
(TR AR AT, L5 DCL7D00) i, FH 213 /K B ] .

2.2 GRS

¥ SD KEIEMNMWFE 1, BENL A 64l (n=6) . BIET AL, BRA, M- WEmAEd, MRk
A, M- RAERRIRA, SRR, PR adst, HRSARA 8 mgkg! ShERIEIR T HZIE & 20
mL kg™ 1) 0 °CUK/KHE B G H9EE LB AL STC R RBEAIIS], PFp 2 B bRl alkg 1 h, &H 1k, &EL:
45 do FHARBEFHL T2 mL AFEBKER 1 IR, 1%ELE 45 d. RIEIEESKE KGES D) RRIEI2 %
WA EAMB RUE AR R ) 55 . RN RIS B R SR K R R B A IR, WEahkd, KEEEE, B4,
AMETE R SR R, AT %558 P RS UEABE AR A B Dl o S50 AR 82 % IR b, SRI0 5 o G KA %%
HARRIEE . M. &5 H LS T Habatill

2.3 T

PRSI STC KRR G, BRAKRREHS TEEAMIKERS 1 M- R EH KR
REBST 2.6 gkg'g MTWED, FHRIEHRNREREBRS T 1.3 gkg' MTRED, (KFEHEGREBS
T 0.65 g-kg! TR, R ORI HFE B S R REWR 0.000 18 gkg!, S KRIESHE B S
21 d.

2.4 ERLRAEHEET (A SR FE(E A K E A EERVE

KIRE Ly 5 /N, S HBENIEE 3 RO, PL2 mL/ R ETEE S8 KHE 058 2% 2K B0 b S8 1 Ak HE st 1
[FIETUAE 24 h 3E(E, 058 ROKRIMEREOERRE . KRR IS BN 90 °CIEIRAFHNE 3 h, BT EHIK
RERMEFE. #MESKE= GEHRFE-THRAE) ARETEX100%. W% H KRG — KHHE 2 1
R, ARAEAT BHHEREEIRER, IERSARRBEHRIEHM, W 1

1 AT EEHERE 2%

Table 1 Bristol stool classification method

GiES PER BRI HEAE S DL
I8 GF 190 — BB ERIR fE A
Ay G20 EQELINLEED72IN fE A
oA Gt 340 M ZR I MR 1%
IVE GF4sy)  FpReeR, R 1%
VA GF5) TR [ &
VIE G670 Joli] € SN IR s
vIL & k7750 KR, EEATEIEY s

2.5 JigiE HERE R A
Ja —IREEB 4425 30 min J5, K 2 mL AOENE B/KIEN SRR B, 25 min JGAZERER, B/Ngicd, i
SRR HERE R . IR = (R HESERE B/ B K FE) x100%!121,



2.6 FARKE-HL (HE) 4t

SRR BRI A 2347 5 AU, 82 W 2RI, BREERRE K G, AT IR AR -t L0 et o 200G I K
THZREY], R RS, T TR R T IBOREE, i BRI R AR BRI KR RS
a2 4R 13 BT 55 4k o

2.7 BIRLE - BpR-5 K (AB-PAS) 4uff

RIUK BRI 2 A7 H AU, Biws 27K . BU) R N AB-PAS Be i h getn, Al H 28Kk s,
&4k, Schiff Reagent iz 4%, Z&IR/KIMSE, ARG, BRYEDIA 4L, Scott EALIRIE, BE LRI,
THIRIE I R R E . VIR TR R T IOR SR, RAEEMG, MBS K RS I A 2R R AR 4 g
Pt I, AT 0 W7 465 10 R o s A LT

2.8 ELISA Sz

HRYE Rat VIP ELISA B S U HE AT 84, Aol & 2H K BRI A i B v M IR 7K

2.9 Real-time PCR 5256

BUOKREE A2, MR35 TRIzol yEHEHUFE M RNA. PLAHZURE BB mRNA BR EAT 88 5%, P72k
SE B PCR S LA AQP1. AQP3 f2 AQP9 [f) mRNA Fik/KF-. A PCR 5l¥h Eilgd: T Y THEAER
AFE . PCRIVIFFHINGR 2. RN 95°CHIAEE 30's, 95°CAEE 10's, 72°CiR:K 15's, 1 40 K.
N SEG, P ULEE, R 272°CT St 58 B ISR A R ik

2 514
Table 2 Primer sequence
EikY| Il (5°-3) K /bp
AQPI B3 TCAACCCAGCCGTCACAC 189
T CCTGGCCTGAGTTCACAC
AQP3 ¥ GTTCCGTGGCTCAAGTGGTGCTCAG 133
T GCAGGGTTCAAGTGGGCTCCAGACA
AQP9 L3 TCGGCAGTCGTGATGGCTCTCTATGT 192
T AGGCACCTGGCGTGGATATGAATGGA
B-actin 3 GGGAAATCGTGCGTGACATT 76

T GCGGCAGTGGCCATCTC

2.10 A SEES

RES AR REHALURF AL, AT B 2K, kG s E, Kig IR S s, #m
WL 2 i B WG, IIN—3T (AQP1. AQP3. AQP9) , 4 °Cid %) iin —#i, PBS ¥ 3 5 #47 DAB &4,
AR EE RN, BiKE . HARRPEAMZ NG S, DAB BntF st NMHMERIE . BREBIIE )G RE
K14, 1% H] Image Pro plus 6.0 fix % 20 1 R Ge il & 85 H FH M 2R 1A X 38k )~ 220 06 28 P A .

2.11 Western blot S£46

REFHRKRERHALL, M RIPA ZERHREAT A K Z# . 4°Cy 12000 rmin”, .0 F42 6.215 cm, 0 10
min B FIEW, T BCA EA e ERlA G T RO E. MmN EREZMBHTIRE S, WKIRIEE Bk
A, RS . B A BT RN B G E R Uk S, MR OB 2 PVDF JE . H 5%/ E4ES)
FHJE, 4°CFLLcAMP (1:2000) . PKA (1:1000) . VIP (1:2000) K f-actin (1:50 000) —#iiF H i’ .
2 TBSTiE¥E, AL (1:50000 , HiRWE G, a8, 1. 8 Imagel BAFHAT & B %0 K
FEAELEE, DL B-actin WS, X HBIE AT EE ST

2.12 Fiitorth

SPSS 24.0 A F A ARG TH 00T, B RFERKA xds Ton, B AT IESMERT ZFH ALK, MR EIE
A A H 5 255, WIB2H R b N AERCXS ¢ 50, 2 4R LR RCR FH B R R 22 i, 2 42 [ 7 L e
K SNK-Q K561 5. BL P<0.05 NZER BA Gt L.

3 &R

3.1 —fREEN

RSN R R R, WSS EECD, EALHE, BRI, BRER, YUKREUEZE, KET4. B
I IERBEEA RN, 5 STC % WHIIGIKRRIAVI G o BENR - AAERCAT K BSR4, BB, 1E3h



LYIIRcia= g Y

3.2 PRFF-PRAVRE RS KRR R AR I TR) L SERIA. B oK SR P20 B2

Rkgs 2y JainashE AR B R R EHR I 1], RIRGE 255 24 h WS AUR SR, DLRSRESKE. 45
R 3, WY A KBk R (S HE I TR b 28 B2 R 35 S K (P<0.01), ZEERIEUR 2 /D T8 A4 (P<0.01),
FMEKEREZMTEAAE (P<0.01) o SETIHLEL, 5P R E 2 b 7 4R B R RS HE
IR E AR (P<0.01) , FSEMRIEL SR RGN (P<0.01) o BT~ PAVEE G B 20 11 1 S8 A H 1 1) 44
F(P<0.01) , FE{ERIE K S/KEMMEMHA KRB ENZR. FN, Ay saa, s -Rupd
R BR PR R RS H I ] 2 3 kD (P<0.01) , FSERIEOR B /KB R TBORAL (P<0.01)

MG AR B SEENER, WRAEAT B R JEREAT P, S5 RIE 4. Hor, B RKRIEERIR
2R3, JETIEHE I, RAMAURR BRI 9 12 70, IRF2 A4 (P<0.05) , RTEM. &
FI BRI E N - WG G, PFRA I RIR . QiR R (P<0.05) R77 )5,
KEFEEVEIRVE T2 2~3 70 DLESURUEH, 28 MRl M7 RE S 7 R e MR YT, R SRR AR EAR
GEILEREI G
3 SRR R ], SR A KR xds, n=6)

Table 3 Time of first black stool discharge, number of stool particles and water content ( X=s, N=6)

e FlE/gkeg!  ERLBAAHELEA/min BEREUDS BB S IKE%
THA 311.50£10.50 26.0+1.63 52.87+1.39
TR 2 517.57+4.26" 9.67+0.47" 32.28+1.02"
MF- R IR 2.6 346.33+£7.24% 14.00£0.822  47.53+0.98
MF- R IR 1.3 414.93+11.75% 13.67£0.47  40.44+1.32?
M- R = A 0.65 471.77+10.85% 11.67+0.94 35.43+1.46
FLel VY I 0.000 18 417.8349.682’ 17.00£0.822"  47.52+0.84?’

H: 5EAALE Y P<0.01, SHEAALLE Y P<0.01 (5. £7. £8FD
F 4 FATPEWRAT LIS xas, n=6)
Table 4 Bristow score for fecal traits( Xs, n=6)

15 FlE/gkg!  ATEHFEIE
THA 2.6740.47
LTI ZH 1.3320.47"
Pt AR i 7 2 2.6 2.3320.47
Pt R PR 2 1.3 1.3320.47
Pt AR 2H 0.65 1.3340.47
W R H 0.000 18 2.6740.47%

e 5EEMLE Y P<0.05, SRR R 2 P<0.05

3.3 PHT- PN R BRI T 2 26 1 52 e

HREAAR, HAA KR pEH#ETREERK (P<0.01) . SEMALE, Wrr-RESFEH SR
DR a2 BRI (P<0.01) o HARHRmEHEE R AR BEL, HFF-RERFIERS, W
5 BAKRIGEHEREZR( x3s, n=3)

Table 5 Intestinal propulsion rate of rats in each group( Xds, n=3)

5 FlE/gkg!  FHIEHEER/%
THH 67.66+3.66
HEH 39.49+2 85"
Bt PR R B 2 2.6 59.77+0.29%
Bt PR R R B 2H 1.3 48.10+3.37
Bt PR R B 20 0.65 41.03+3.32

S =l NI 0.000 18 60.91+4.80%




3.4 PHT-PRERT 55 7 21 205 HE 2 T 25 1R 5

THHKRG ARG R, G 2N RKGIRAETIRREE, MR ER S, ¥R BRSO, &
R 5 I H R SR e 3, B4 )2 WARIRN A i A be s (A 4 B b, oA oA DB B o Ay . SRy 4]
PeA, P~ RV B S R R A 45 I A 2 T0 B 2 o o B - PRV i R R 4 2 7 s R 4 485 B A 2R 25 1)
BoeEE, HOLER S KB AMIR A B = el , AR FE IR Bk . W 1. 7E 200 f588 NitEgeit & 414G
WA ARG AR, 45 5 BB (306.33+110.20) HIFIRZEIEE B3/ T4 A4 (637.27+48.22)
(P<0.01) . SEARIAXTEL, BT REEEFIEL (505.33+58.53) M RO F4 (575.67+50.01) MR 40
HEWPEHZ (P<0.05) , HRHAZERTSITFEE L. WK 6.

1 BHRREMAL B EUE (HE, t ZorRAE )

Fig.1 Observation of histopathological morphology of colon in each group of rats (HE, 1 indicates reduced cup cells)
% 6 MRAIMECR ST SR (<200, xds, n=3)

Table 6 Statistical results of the number of cup-shaped cells(x200, Xds, n=3)

20 5] HlE/gkg!  MIRMREEA
THAHA 637.27+48.22
HERY 306.33+110.20"
B PR v R B 2 2.6 505.33+58.53’
B PR R 7 R 2 1.3 493.00+185.60

B R = 2 0.65 356.67+37.21




W PR DA 4H 0.000 18 575.67+50.01%’
W 5EAMELE Y P<0.01; SHERI R 2 P<0.05
3.5 B T- PN 25 1l RV WA AR 400 1 5 i)
AB-PAS Getf s —ME WIRRr IR gL 005, WA T SRR R R, IR B R, TR
N FEG. GERSRMEEBCERYE, PsEalt, BAH KRS AL AB-PAS Jeti g LK
2. PIRMELR|, BRAHS RS X /T aH, @ F-WENTIATT G, et X b A 7 &
PSR X IR R AT, RIF SRR 7. BRI E I B T A
(152.114£2.46 vs 67.561.90, P<0.01) o SR AL, HF-PIHE R 2 R RIaTT, ¥R TR
AR (P<0.01) o BEAEMF-AEERIFIER N, PRI EE W R E N, 258008 M.

K2 BAKRE AL WAEDL (AB-PAS, x400, 1 FRRMARGN

Fig.2 Mucus secretion in colonic tissue of rats in each group (AB-PAS, x400, 1 indicates cup cells)
7 ARG TR R (<400, xds, n=3)

Table 7 Statistical results of number of cup-shaped cells (%400, Xds, n=3)

51 FR/g kgt  MARAMEEA
T HH 152.11£2.46
TR ZH 67.56+1.90"
Bt PO R R 2.6 140.66+5.86%’
Bt PO R R 1.3 96.00+7.69%
Bt 7 POREA TR & 4 0.65 109.78+2.55%
WrTR L FIH 0.000 18 119.22+1.50?’

3.6 P - PRI T KBS IILT o I3 P P R 7 T PR S i
FEETRY 2 K BRI Y5 P I T M I B & N (13.440.52) ng L, BE R T4 FH4(23.78+0.73) ng-L'(P<0.01).
B - AR VR ST 2 Bt 75 R b FIE T 2H K BRI Hh I P o R K - 28 B 2 TR A (P<0.01) , BEA BT
- IGIN,  fEE PE IRKERE . ILER 8
8 H UK RMLIE A A S KK ( xs, n=6)
Table 8 Vasoactive intestinal peptide levels in the serum of rats in each group( x3s, n=6)
41 FE/gkg! MK E /gL
=HA 23.78+0.73
FEAL A 13.44+0.52"




B 7 PR AR R R 2 2.6 18.32+0.562’

B 7 PR R 2 1.3 16.81£0.442’
B 7 PUAEAR R 2 0.65 15.16+0.412’
= S 0.000 18 20.49+0.462’

3.7 MT-EEXT S5 4120 AQP1. AQP3 2 AQP9 [ mRNA FKIE/KFfr5m
P E B PCR LI AT N 45 SR 7R WK 9, 5725 F A LU, B ZH R BR A5 W 41 23 h AQP T 358 I 38 in(P<0.01),
AQP3 Jz AQP9 FIAHEFEL (P<0.01) . HEBIAE, Mr-RERFIEHLSHAHL AQP1 RiAEFK
(P<0.05) , AQP3 (P<0.01) J AQP9 (P<0.05) FIAFIGII. P~ R A 71 i B AR i 20 25 W 41 4K i i
H H mRNA FRE K- SR AT LU, TG 2 2 384k 3% R DR 5 7 2H 2 AQP T ik /K-F B 2 /N T AL A
AQP3 [ AQPY KiE/KFEZHERFTHAMA (P<0.01) . EEMFHLF (KR 10) , HAH AQP1 RIAEZE ST
THA (P<0.01) , AQP3 J AQP9 KIAKFLTFHA (P<0.05) . SEMALLE:, MT-WESFIREHKL
W= R FILL AQP1 FiE /KA B A (P<0.05) , AQP3 [ AQP9 FKik/K-F-HI RN (P<0.05) , -
PRI R 71 B S AR R 2 22 e i 22 s

#9 BRAKREHALR AQPL. AQP3 & AQPI mRNA Fik/KF( xds, n=3)

Table 9 mRNA expression levels of AQP1, AQP3 and AQP9 in the colon tissues of rats in each group ( X4s, n=3)

2H 51 R g kg! AQPI1 AQP3 AQP9
THA 1.03+0.30 1.01+0.18 1.00+0.08
A2 2.384+0.40"  0.37+0.07"  0.40+0.08"
T R FIEA 2.6 1.28+0.392  0.77£0.052  0.71+0.24%’
M R A 1.3 1.40+0.61  0.59+0.10°  0.60+0.21
T R RFIEA 0.65 1.59+0.39  0.47+0.08 0.50+0.32
R FIA 0.000 18 1.17+0.08  0.87+0.13%  0.85+0.08%

TE: HEAMRE Y P<0.01; SEBAHE Y P<0.05, ¥ P<0.01
£ 10 FAHAKRRENEAHLS AQP1. AQP3 & AQP9 mRNA ik /KF( xds, n=3)
Table 10 mRNA expression levels of AQP1, AQP3 and AQP9 in the kidney tissues of rats in each group( x=s, n=3)

215 & /gke! AQPI1 AQP3 AQP9
T HH 1.0140.19 1.02+0.22 1.024+0.23
I 2.74£0.49%  0.35+0.17"  0.38+0.23"
Bt PR R B 2.6 1.42+0.14  0.71£0.16  0.70£0.18%
B~ AR b 2 1.3 1714032 0.58+0.06  0.60+0.09
B~ PR ARG 2 0.65 2014041  0.48+0.19  0.48+0.14
R FIH 0.000 18 1.15+0.12%  0.81£0.08”  0.83+0.07%

E: 5FEAMALE Y P<0.05, 2 P<0.01; SHRIHE ¥ P<0.05, ¢ P<0.01

3.8 BiT-ARERT 45 Il 4 B IF L 23 AQP1. AQP3. AQP9 £ ik 54N

G A Gt g B 3 FIER 11, AV 45 i AQP1 R A RIA/K T B3 = T2 F41(P<0.01), AQP3 ;2 AQP9
KILAKPFERFMLT AL (P<0.0D) o SmEilER - WP -RORET 2 G, AQP1 RIAKTFFEL,
BALTHIAA (P<0.01) , 1f] AQP3 & AQP9 N3fhn, BIR A THAA (P<0.01) . fEEMEHLRF, KidiE
RARIEADI @A SEEAE, WK 4 /R 12, SFAAE, SEARRERAL+ AQP1 HARILE
FEWhN (P<0.01) , AQP3 1 AQP9 ZE K (P<0.01) o il & 1A 25 R G Y7 o 1 B IR 227
W, AQPI & FAFRIAK I BAL T (P<0.01) , AQP3 K AQP9 Fik/K V& K FHIMAH (P<0.01) .



K 3 G A Y A I A SUKBETE R A 45 R (x40)

Fig.3 Results of immunohistochemical staining of colonic tissue for aquaporins(x40)

A1 S AR T 45 i 4445 K B T 2 1 0 P B B BEAE G 45 SR xats, n=3)

Table 11 Statistical results of immunohistochemical detection of mean optical density values of aquaporins in colonic tissues( Xds,

n=3)

2H ) /g kg! AQP1 AQP3 AQP9
THH 0.183+0.012 0.329+0.020 0.340+0.012
A2 0.266+£0.009"  0.157+0.020"  0.128+0.011"
M REEFIEA 2.6 0.227+0.009%  0.260+0.008%"  0.271+0.014%
MRS 1.3 0.245+0.0082”  0.210+0.0492  0.245+0.014%
MR EA 0.65 0.255+0.014  0.191£0.007  0.136+0.014
R FIA 0.000 18  0.205+£0.0023  0.273+0.040>  0.290+0.026

B 5FAHK Y P<0.01; 5B R 2 P<0.05, 3 P<0.01 (K 12 [

4 AN ENHSKEEREALS R (<40)
Fig.4 Results of immunohistochemical staining of kdiney tissue for aquaporins(x40)
12 G ALK B I 2H 4 5 /KO TE 2R (L P R B M S 45 R xas, n=3)

Table 12 Statistical results of immunohistochemical detection of mean optical density values of aquaporins in kidney tissues( Xds, N=3)

51 F R /g k! AQPI1 AQP3 AQP9

= HH 0.128+0.012 0.303+0.019 0.279+0.011




TR 0.329+0.046" 0.205+0.012" 0.210+0.006"

B PR A e R 2 2.6 0.252+0.023% 0.251£0.011% 0.2600.003%’
B PR A R 2 1.3 0.260+0.0102’ 0.227+0.0082’ 0.239+0.016%’
B PUAEAR R =2 0.65 0.278+0.016%’ 0.202+0.006 0.231+0.0062’

3=l VI 0.00018 0.218+0.039% 0.286+0.012% 0.258+0.006%

3.9 [t -REEXNT KBS cAMP. PKA M VIP & 21k /K FE 5 m

Western blot £l 45 5 55 7, B8 20 25 i 240 2 cAMPL PKA J% VIP & I R I8 /K3 5 K T4 1 4H.(P<0.01).
SRR A R, BT PO AR AT T ) B R e R I ZH cAMP L PKA K2 VIP 3 [ 814 /K 3 & 3 1 5 (P<0.01).
W s Fik 13,

Kl 5 WB Fill 45 cAMP. PKA K& VIP & %Kik

Fig.5 WB detection of cAMP, PKA and VIP protein expression levels in the colon

F 13 FHKBEMALH cAMP. PKA K VIP FE B RIALGH 455 ( x4, n=3)

Table 13 Statistical results of cAMP, PKA and VIP protein expression in colon tissues of rats in each group( Xds, n=3)

2H 5 /g kg! cAMP PKA VIP

= HA 1.00+0.16 1.00+0.17 1.00+0.10
A2, 0.08+0.02"  0.18+0.06"  0.03+0.01"
T RERFIREA 2.6 0.46+0.08  0.58+0.06>  0.29+0.11%
TR FIEA 1.3 0.25+0.06%  0.49+0.06>  0.16+0.09
TR RFIEA 0.65 0.16+£0.07  0.37£0.07%  0.07+0.34
ELaSR SIVSIEEN 0.000 18 0.57+0.11¥  0.78+0.12%  0.63+0.07¥
T H5EAEALE Y P<0.01; SHEAI I 2 P<0.05, ¥ P<0.01
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