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WE: B HitRBE7 s8R R SIS A R 54442 (IBS - D) AR K R M a3 B & & M K (VIP) R -F 6 %o iE R
PER AR Rk A S IBS - D B K S, 4 SD R RS B 4L B 8, IE 4 i 428 0. 018 g/ kg) , B 75 %75 BB AR A AR
S A FA (425 1.015,2.030, 4.060 g/kg) HEBG 5 7 RBEF L, HR 1R, 521 d, EFAFBA BT FhRABKF 28 X
RRAR 1 h Bl KRR E TACE AREF D it £ RN 888 2 B W (ELISA) A ml o i | 28 1 Fo B 2822 °F 49 VIP K5
AR GANG - (HE) R ENRE MG A AH ST ER 5 EF s BAAXRGERE oif S ARRAR T VIP K F
¥ R AR, L5 BARAR N DL e ) HEAR A B D At KR A e it R 3 R 5H 3 (P <0.05) s 5 A AR, I 75 %77 sl BEAR 1 1K
P S A FAKRKGRRE S F LRI T VIP 69 KT 3 B E 38 e LB BARE U R E R E, HRER kst Kk B Ak
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Effect of Tongxieyaofang Ultrafine Granular Powder on Intestine Propulsion and Vasoactive

Intestinal Peptide in Diarrhea — Predominant of Irritable Bowel Syndrome Model Rats
HU Ying', ZHENG Yiling’, MEI Quanxi’, PENG Weiwen', SONG Ye'

(1. Zhongshan Hospital of Traditional Chinese Medicine, Zhongshan, Guangdong, China 5284005 2. Guangzhou Hospital of Integrated Chinese and Western
Medicine, Guangzhou, Guangdong, China 5108005 3. Shenzhen Bao' an Hospital of Pure Chinese Medicine Treatment, Shenzhen , Guangdong , China  518101)
Abstract : Objective To investigate the effect of Tongxieyaofang ultrafine granular powder on intestine propulsion and vasoactive
intestinal peptide(VIP) level in diarrhea — predominant of irritable bowel syndrome(IBS —D) model rats. Methods The IBS —D model
rats were constructed by improvement chronic restraint stimulation method, then the rats were randomly divided into the normal group,
model group, pinaverium bromide group(0.018 g/kg) and low — dose, medium — dose and high — dose Tongxieyaofang ultrafine granular
powder groups(1.015,2.030,4.060 g/kg of herb —drug). On the 7th day after modeling,the rats in each group were given the drug
by intragastric administration for 21 d with once a day,the rats in the normal group and model group were given the equal volume of
distilled water by intragastric admintration. One hour after the last intragastric administration on the 28th day, the body mass change
rate , defecation rate and intestinal propulsion rate were detected, the VIP level in serum, colon and brain tissue was detected by
enzyme — linked immunosorbent assay(ELISA), the morphological changes of colon and brain tissue were observed by hematoxylin — eosin
(HE) staining. Results Compared with those in the normal group,the body mass, VIP level in serum,colon and brain tissue of rats
were significantly decreased, diarrthea and loose stool were more serious,and the number of fecal pellets,intestinal propulsion length and
propulsion rate were significantly increased in the model group( P < 0.05). Compared with those in the model group,the body mass,the
VIP level in serum,colon and brain tissue of rats were significantly increased, diarthea and loose stool were significantly improved, the
number of fecal pellets,intestinal propulsion length and propulsion rate were significantly decreased,and the structure of colon and brain
tissue was more complete in low — dose, medium — dose and high — dose Tongxieyaofang ulirafine granular powder groups(P < 0.05).
Conclusion Tongxieyaofang ultrafine granular powder can effectively reduce the intestinal propulsion rate, promote the release of VIP
and relieve the contraction of intestinal smooth muscle in IBS —D model rats.

Key words: Tongxieyaofang; ultrafine granular powder; diarrhea — predominant of irritable bowel syndrome; intestinal propulsion; vasoactive

intestinal peptide ; rats
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AEMAIBS - C) JEIEAI(IBS - D) JRA I (IBS - M)
KA ER(IBS - U), F8 H PL IBS =D & 9 % I i 2V
IBS — D {4 & AL 1 A B, o RE 55 0 80 1 S
HRCRR | fi 3 3 AF MG K i B b T e O R AR R &R
ARG BT VA DAUBAR ok L JRYT i R
W KIANRZS A5 24 )5 2 B R, ™ B R SR A I A i i
FRTSE 7 A CPHZ O, I AR B AR Ik
FB R 4 BR A 2520 5, ST MG S A% 48 0 ) i
PR AT IBS = D, J7 AL R AR AR WF 58 h R T T 98
15 B WERE R R P 2300VE L, SR DR I, P e B rp 250K
PEHEHS AR  IUARIE AT .

1 MRl5H%

1.1 XERAS5HY

{£% : MultisKan FC BIEEFRAL  PEARHL (3E E Thermo
Scientific 23 7] ) 5 HL HHE 1R K 15 4 ( E IR RGP B 36
J7)50Y 92 — 1IN HU3 75 i3k 40 Mk i AL (7= B 2 A Bk
B AT IR Th N 65 W Bk 20 ~ 25 kHz) ; #8
Ok 8 21 3 AL (18 [ Fluko 23 7)) ; TD25 — WS 14 48 fL
Z A BV B O L KV ACE DAL A R A
Al )5 TS — 8 TR PR A 1] 17 JLAR DL R ASC 88 4 15 A PR
A B (72 E Eppendorf A7) 5 F sh R HEFS Gt
RIS AR AT

2GR 15 R AR A (LTl W 200 4 AT
MRS AL 5 o 20160130) 5 VE 2 5 4% B (5 & 44 15 &7
¥, 2 [E Abbott Healthcare SAS /A 7], It 5 Ny 642647);
BCA & ¥ I 2 357 &5 (1654 78100150) , RIPA 4
R () (415 74k00153) , 5k Y8 T b ot 5 [ 2 %
He W ARAT BR T AR N ) 5 Rat L5535 P2 1 K (VIP) i EB¢
B W B 35 (ELISA) KIT 96T 12871 &5 (- ¥ g 166 2 1y
B AR L SR 05/2017) s K S AR (FigR
L TAHBRAF SR 161115),

B :SPF 9% SD KFR 94 H, e (R (200 £20)g,
W T IR A B SL g sh W bt s A 7= VAl 5o
SCXK (45)20140007 , i 3% F 1~ A4 1L vl v = e Bt e
Gy, SR EE S Yl VERTIE S Oy SYXK ()
2015 -0109, 55655 12 h BRAEE, EWEE (22 £2)C,
XTI 40% ~70% , 58— W PR SR 1 1.

1.2 FHi&

R B ARG SRR VS T I RELR B, T 90 “C /K 72
Oy AR RS, IO O 15 2 R R R I b L A
T HRE AT 3R 1. 015 g/kg (IR 1/4 1) 2. 030 g/ kg (Il
IR 1/2 1) .4.060 g/kg (IR 1 A58, B, & 4 C ik
FEARAE , o T o VG 2 V5 B F B, FH 2 TR /K Vs e , T
BJE R E R 0. 018 g/ kg A PHAMEXT IR Z590, & 4 C UK
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FAIRAE TR

IBS - D sh¥ B A 37 - SR KA M SR A
N7 IBS - D shi A B AL Pk ik 8 K SD K EUE M IE
WA, HRKR S5 S BR RA H T E e
(40 26 A48 3 h, FEREALIE R 57 —Fh & A fl 0 U kb 72
B A REOT NS B A 12h/12h, 256 24 h,
PE A PF UK 30 min, 251k 24 h, &R 1 h, 983% 12 h, 1k
WK 24 ho BRI LN A 2 ~ 3 IR, K BRI 0 i
B 21 d, 1A (] LSRR B A I i AT 0 3l IR IR
KGR,

SNt B 25 2 B i B BB AL 2l 6 41, 4303l
ORI VAR R TS B R AR Ao fIG  rh s A
HAHRRTEBGH 7 KIFRTHE B A2, %5 21 d,
BER 1 UK, IEH 21 B AR 2 i B SRR ZR K

FEACRAE ARIGEE AT 1 d, BT A shi 28 & Rtk
18 h, I FARKHE S L 255K KRR ERBEN 1 h itk
FEAH R 10% 7K 5 A8 (0. 35 mL/100 g) BRIF K
S, o7 B L S S 2R TG T O s R A S S
[Fi) s B K BRI 41 23 9100l 2 B, 70 30 B TR %
4% Z B B PG AF 5 Je e AT R KBRSk, U Kk 4
LUK IR 2 0, A3 i B R 4% 2 3 G AF K
WA LS A2 AL S AR A BE G B A - 80 C UKFH
HRAE
1.3 MR

DA I < 3 ASEI I v LR Bh P IR S L B AR
BOKARAS, e S B R KBRS 1,7,14,21,28 K
AR AR AR B o

HEME S0 MER KRB 1,7,14,21,28 KAYHEE 1
O, TR T e KA 45 BR Bristol PF4r R 487 PEAR
I R BRHE AR LR 1,

%1  Bristol X{ESRITFDHRE

Tab.1 Bristol classification and scoring criteria

Pyl KA 5

1% Z O HOBUEIR AR, AR LR
24 EREBAR, R3R, A U W R

3% 2Rk, Aom T L AL

4% EN Y EROS A

5% BRRAR, B @ A% ERTFER
6 4 2R REIK R R, DR R

7 % ERAM, RERS R

E: B2 BARTHEA,3 R A4 RAEFIEAET 5 B.6 R
Fo 1 BT E LIRS

Note: Grade 1 and grade 2 indicate constipation, grade 3 and grade 4
indicate the stools are normal and ideal,grade 5,grade 6 and grade 7 indi-

cate diarrhea.
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INHERE R R BRORIRHE B 252505 1 h, B HOREGE
A S (R S8 LB 105, m/ m)2 mL,
A% 2l 30 min J54 K BURE HE B 8 F2 81 7 5 U Y Ak
B, B /I, FH B RO /N 4 K BB SRR
TSN HESE S N (% ) = (HESERJE /7N
aK) x100% .

ML 451 KO 2H4R o VIP 45 & (ELISA %) : 13
T 4CE&MTFHE 2h,3000r/min 5.0 10 min, H_F
B, # ELISA i35 &0 BRI E M8 H VIP 35 & K45
LN - 80 °C VKAR IS, 2R R , W R 822 v
W (PBS) e, IEARWE T 2 A A4, TTIRBL 5 59 6, IFfin
NS, AR 75 I A0 R DL B 10 s, P 48X
TR IO W 51 A — A5 A e (LA B R KR 2 i T
SEMLD , ST 12 000 r/min B0 20 min, BUA13 1iE
WA T A E &, T % ELISA 57 & 8 B & VIP &
ORI ZLZU N — 80 CUKAE HHLH , T IR R, U
ARG L2805 A B 25 B 5 45 B AL 2 A )

S5l KA ZUE 32 R U 1 K RS I 12
G 22U 10% 22 5 W v 8w FLBEK, A s 4
YR JRAKS — AL (HE) Yeth, Tl S F s,
1.4 SitsaE

K SPSS 23. 0 Gt b TR BAH L. X £ 5
Foon, el 7k R F B % 7 25 (One — way anova) 43
i, 8] B8R F Dunnett — ¢ K556, P <0.05 HZESAH
GiteEE L,

x2

2 #R
2.1 KRETK

5 0EH A b A, AR 2 KRR S R T T R
B8 T RIEFRERAL(P<0.05),%5 14,21,28 R
G T A F ALK (P <0.05) S AT
FLA, 58 7 R, S A AR RIART =Y BT, 2 R 5% 1T
2P >0.05) ;%5 21,28 K, 4 25 25 2H K BUAR i &
[l 7B 58 (P < 0. 05) , 8 BE LR R e 791 2 2 RO 80, 285
5 VO YRR 21 T o 1R LR 2.
2.2 HEfER

5 IE R AL b A, AR 20 K B2 Bristol 1743 1 2%
FHiE (P<0. 05), A5 R RO PR s B 2 TR AR
W) 22 SRR, sl HERR 5 K ST LA, IS BEER 7 K
AU KR Bristol 74322 F IS L (P>0.05);
TS 14,21,28 K45 205 245 21 KRB 5 45 24 1 (8] 1) 48
Ko, A MR B M7 235, 248 Bristol 14332 7 1175 , 4%
BGHIEAr 4 28 RIRAR( P <0.05) 1EILER 3,

L5 0EH A B A, A 2 R BRI (8 25 T A S 5
7 RERTHE (P <0.05),55 14,21,28 RIHERFER
B (P <0.05) S HBIRIA F g, B BEDR 45 77 e 4l K
FRIERLEE 7 RHFEECE Y R IR N, 22 R RG22 &
(P >0.05); i %5 25 2505 [ (9 JE <, 45 45 25 4156 14,
21,28 KHMERIBCE B> (P <0.05), %55 28 KASHK
SRCHE 3 5 fe /D, FL i RE IR R i 7R A SR S DR A
BB R BRI o TR LR 4.

BHEARERELR(X 5,8, n=8)

Tab.2 Comparison of body mass of rats in each group()? +5,8,n=8)

20 7 & (g/kg) %1 R %7R % 14 X %21 & % 28 &
EF 236.00 £2.83  239.25+5.34° 252,13 +4.61 261.88 +3. 13 277.13 +3.27
AR 237.60 £3.66  216.40 £2.55%  220.40 £8.50*  225.00 +3.89%  227.80 +3. 94"
IC 2t i 428 0.018 240.73 £4.76  219.09 +6.20 235.82£4.94"  245.27+5.18"  250.55+5.16"
AR KA A 1.015 237.78 +3.88  217.80+3.79 227.30 £7.32 238.20£7.69*  243.10%4.51"
P 4 2.03 233.69 +5.21  218.22 +5.89 223.89 +5. 46 236.33+5.15°  241.22+4.66"
ZA 4.06 233.33+3.30  216.73+4.90 230.00 £4.56"  242.73+4.98"  248.36 +3.98"

EBEAMILE, " P<0.05; 5 EFALE ' P<0.05. F &R,

Note : Compared with those in the model group,” P < 0.05;compared with those in the normal group,”P < 0.05;as well as the following tables.

£3 FHAKXREE Bristol FFH LB (X + 5,9, n=8)
Tab.3 Comparison of Bristol scores in feces of rats in each group()? + s,point, n =8)
il # % (g/kg) 1K %7K % 14 X %21 & % 28 &
SEH R 3.33+0.50 3.33+0.50 3.33+0.50 3.33+0.50" 3.33+£0.50"
BRI 3.30+0.48 5.00 £0. 67* 6.10 0. 74* 6.50 £0. 53" 6.70 £0. 48*
VT Y i 2l 0.018 3.50£0.52 4.67 +£0.78 4.75+0.75" 4.67 £0.65" 4.42 +£0.67"
MM KA A 1.015 3.40 +£0.52 4.90 £0. 88 5.50+0.53 5.30+£0.48" 4.90 £0.74"
Ligih ! 2.03 3.45£0.52 5.18£0.75 5.27+0.47" 5.18£0.40" 4.82+0.60"
RRilR o 4.06 3.42 £0.52 4.92+0.79 5.00£0.60" 4.92+£0.51" 4.67 +0.65"
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®4 BAXRHHERHIEER(X 25,8, n=8)

Tab.4 Comparison of fecal pellets of rats in each group()? + 5,pellet, n =8)

28 5 #Z(g/kg) F1KR %71 xR %14 X %21 K % 28 X
EFA 9.88 £2.36 9.50 £1.85" 9.50 £1.60" 9.25+1.67° 9.38+1.60°
A 9.10 +2.02 33.30 +3. 34" 38.90 £1.91* 41.70 £2.31* 41. 60 = 3. 20
IT 2t 38 4 2m 0.018 8.42+2.02 31.67 £2.77 26.83 £2.21° 23.92 £2.35" 18.92 2. 54"
B R KA E 1.015 8.50 +2. 17 34.30 +2.50 30.20+2.78" 27.10 +3.48" 24.00 +2.26"
L] 2.03 8.55+1.97 33.36+£2.29 30.64 +1.80" 25.36 +3.35" 22.73+1.68"
ZA e 4.06 9.67 +2.39 32.25£2.22 29.92 +£3.18" 26.58 £3.11° 21.17 £2.72*

2.3 INBRYEHEER

55U R A LA, BT A R R/ B S
K /NG HEE SR KR B4 5 (P < 0. 05) , AU L%
T REAR 7 45 A 20 R B/ N e B2 4, /N ik 32
TRE(P<0.05) ENLFE 5,

®5 BEXRNMGHEH#ELR(X +5,n=8)

Tab.5 Comparison of small intestinal propulsion rate in each group

(X+s,n=8)
ikl ME(g/kg) DHKE(em) HFRE(em) PREEE%)
EFA 105.88£6.58 57.13£5.17°  53.96+3.71'
BA 103.75 £4.65 8238 £3.54°  79.43:2.17°
N 0.018  106.50£5.21 61.63%6.97" 57.75£4.46"
WEMKKE KATA 1015 10338573 71132416 T4.75£4.96
PHER 203 102.88 £4.85 75.13£6.38  73.05£5.53"
AAEH 406 102.50£5.01 69.00£6.00° 67.28£4.27°

2.4 B G REARD VIP 22

5 IE R A A, BT A K RS (45 W R ik
VIP & B E TP <0.05) , SHIZH AL, B BER
ALK R (S5 &R e VIP & g 3 BTt
(P<0.05). WK 6,

®6 TAKRRMBE HLHRTEM VIPKELLE(X +5,
pg/mL,n =8)
Tab. 6 Comparison of VIP level in serum,colon and hypothalamus

of rats(X +s,pg/mL, n=8)

A 1% (g/kg) \
b 5 % Ji 4148
E¥A 153.79 £40. 26" 241.40 £21.81" 248.57 +18.67°
B 84.59 £10.16° 118,13 £24.07° 139.32 £13.34°
e ST 0.018  143.75+17.09" 220.21£23.18" 221.38 +9.35"

AN KAEZH 1015
PHEE 2,03
HAEE 4.06

103.44 £16.49
144.96 +18. 08"
143.94 £20. 61"

151.06 £30.63  135.41 £12.07
177.62£23.24" 181.22 +14.57"
208.29 £17.41° 207.81£15.35°

2.5 i KRARKEER
S5l BEOD A A5 R IR AR B R T K 4 HE
SRR 55, b B AR WSO 7 , IR JZ= R DL 4 4
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PR ML TR 1AV MR AR R WL 2 A /L, BT 2 I R
JLFEMA S WUZAR W22 v itk e o S5 IR 4L He A,
BRI R SR R b R A AT IR SE I v , B 4l A
TABIEIR , [ A5 V2 Hh Rl D/ 8 M 20 3R 40, JB AR L 1]
WZEGE BT JZ AL AR LT B A o S A R 2
PO, BREDROR IR s 7 2K B B L Bz 40
HEZ RN B 5, R UL IR SE ML Vi 200 B WA S 2R 1P 4 i
T, [ 2 P IR R DL 28 46 S s b , BT 2 IUZ R
AL T S g B A 5 D A R B 2 5 B et ) DL A3 L Bz 2
JEIRFERET , HeAR 3 oA UL W] S g PR o TR DL I 1
ORI U P 35 2R« T 2K BT 5 40 AR 2
8, AR 27 4R OR LA il L i MO o S IR AL L
5, AT K B 7 UKL JZ o 22 T A I A A AR W A [
A0 PP AE A A SRR L o SRR A PO AR, W RE R A
B H 700 2 K IR 78 o 28 AR A A T 4 2 )2
Boygi/ b T, Sl 2T AE RO AL, B B2 R 5 T BE R
i e 79 2 K B ) UKL= A 2 T A M HE S B, R L
M TCANMIAZ A AR [ 40, R 2 2T AEHES ) 3 AR OR DL ALY |

BT PERE 2.
30t

IBS J&—Fl S S A i iE D REZ AL MR,
TR AE S, P E N R 9 A 0 T O IBS - D
PSR o R, AR T g, 35 IR L,
IR IR TGN ;s IR 320, 3538 (R AR, AnJiF=Am
SETMACIR £, FFHELSR R, DL 2 i itz A K A, Jitis 25 3
FUHA R, 5 B TS R S S R ERE
SEAER, 5 TBS - DR HLAH L 75 2207t A R PHE Y
CFHEL DM, T3 IR Y7 AR R 75 2 R 7, BRI R
W HITRYT IBS - DI,

ABFFEL R B, SR A, TR T 25 D BE TR
50 e 2 DA R R IBS - DR BUA ST & B, ik
/D A YR TS 8 175 0 22 g ML T IR, 3 o] 9 12 i i
gy, WA a8 HE kR [ I 303 TBS — DK B 3 73 i
VIP, i Ji 38 32 2l 1o 3 . 2 W1 15 28 75 B BE AR 7 X
IBS — D A 577 8%, He A asBE L i 79 o 2 AR fe
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A C
D F
A, EFA BBEAM C O EgREM D MEBRAKNZA E REBRATPHNZTA P OREBRASGHZH
B1 TAXREHALRREYH(HE, x10)

A. Normal group  B. Model group

E. Medium - dose ultrafine granular powder group

C. Pinaverium bromide group

D. Low — dose ultrafine granular powder group

F. High — dose ultrafine granular powder group

Fig. 1 Pathological sections of colonic tissues of rats in each group(HE staining, x 10)

D
A, JEGF4L B, AL C 44 D AR

PRAFIEE B A

F
PR PRIEA OF REKRASH A

B2 BAAXBRWARKBEIHK(HE, x10)

A. Normal group  B. Model group

E. Medium — dose ultrafine granular powder group

C. Pinaverium bromide group

D. Low — dose ultrafine granular powder group

F. High — dose ultrafine granular powder group

Fig. 2 Pathological sections of brain tissues of rats in each group(HE staining, x 10)

{7/ a4 Y O I (AN b i

VIP S — Bl il o B i 9 1R ), A 6 sk i
R st - LA A, RT3 LR i
g , [A) i i AT 3 i fie ik — S A %0 (NO) 5 B0 8 R I
(cAMP) 5 )i, PRI 15 B -3 LI iz 3l el 1 i
W2l , B 8 HE2s Bl e E s 2, $ 7 K SR VIP 73
WS H AT RE S IBS — D R A AR S - R T BT

WA AR IE 1BS - D KRB iE 4w VIP, ik 5] 1k
{Vﬂﬁﬁ%mﬁﬂﬂwﬁﬁ%ﬁvwﬁMT%E%{
BT RBELR VAT IBS = D B9AVE AL 2 —.

WFERH, P25k i S RREEOR A PRSI A SR
ARORS T BT A B SRR Th 2R R
BEUR R A RO Je 5 e — 30— U B RE IR R AT &
FE S5 25 AR IR A 258V E T TRl s B 25 25 351
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