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Effect of Changji’an Prescription on Intestinal Permeability of IBS-D Rats
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[ Abstract ] Objective: To observe the effect of Changji’ an prescription on intestinal permeability in
diarrhea-predominant irritable bowel syndrome (IBS-D) rats and explore its mechanism for treatment of IBS-D.
Method: Male SD neonatal rats were randomly divided into five groups: normal group, model group, pinaverium
bromide group (0.018 g-kg '), high-dose (33.48 g-kg ') and low-dose (16.74 g-kg ') Changji'an
prescription groups. Except for the normal group, the IBS-D model was established by the combination of maternal
and infant separation + acetic acid stimulation + restraint stress. After drug treatment, the ultrastructure of rat
intestinal mucosa was observed by using transmission electron microscopy and the plasma D-lactate level was
detected by enzyme-linked immunosorbent assay ( ELISA ). The expression levels of tight junction proteins
Occludin and Claudin-1 were detected by Western blot. The mRNA expression levels of Occludin, Claudin-1 and

zonula occluden (ZO) -1 were detected by real time polymerase chain reaction ( Real-time PCR). Result; As

[KFEBEH] 20180926(006)

[(BE2mBE] HEREAKREREH (81673842) ;)7 KA H AR5 401 H (2014A030313404)

[E—1EE] AE% s, AT PHHGIT RS LT 5, E-mail ;389669268 @ qq. com

UEAEEE] " B, 1 &, Sokz, AT D250, A3 25 3 25 0% & 5 % 4 R T 4 F 5T, Tel: 02086358342, E-mail : tanghongmei2000
@ 163. com

- 80 -



5525 5 11 M) FEXEAFFEHRE Vol. 25 ,No. 11
2019 4= 6 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2019

compared with the normal group, the intestinal mucosal epithelial cells were damaged in IBS-D model group, and
the microvilli arrangement was sparse and tight junction was widened, and some were not obvious, and the plasma
D-lactate level in IBS-D rats was increased significantly (P <0.05), and the mRNA and protein expression levels
of Occludin and Claudin-1 in the colon were decreased and the mRNA expression of ZO-1 was also decreased (P <
0.05). After drug treatment, as compared with the model group, all drug-administered groups can repair intestinal
mucosal cell damage. Plasma D-lactate level in pinaverium bromide group and high-dose Changji’an prescription
group was significantly decreased (P <0.05) while D-lactate level in the low-dose group Changji’an prescription
group had a tendency to decrease with no statistical difference. The mRNA and protein expression levels of
Occludin and Claudin-1 and the mRNA expression of ZO-1 in the colon of rats in each administration group were

higher than those in the model group (P <0.05). Conclusion: The therapeutic effect of Changji’an prescription

on IBS-D may be achieved by improving the intestinal permeability.
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Changji’an prescription; diarrhea-predominant irritable bowel syndrome ( IBS-D);
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IBS-D 1y & ALEI &R 4%, =24 i A HG, fT a5 H
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5% % o S e AR R i DR A S oA T e R
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R IR AL i 18 38 3 PR T SR HLE Y R
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Ji7 T8 %k 1555 B T BE 57 B b R 40 B 1) % i 4
(TJs) (38 35, Hoofr (18128 11 (Occludin) , A5 & 1
(Claudin-1) , S5 E & -1 (Z0-1) &4 il s 18
B 455 ) IR Kty % o 2R 1, LR A0 A8 4k T i
51 i - Rz B B 3 o M g 8 w  a  o
fi2 IBS-D A Uk w5 SO R i e R R E R
HARERLE AR, BMEZIrm e 7 R %
J7 s A >k, B B fa e, 1k kTS Z DRk,
)TN R 2R AR — MR R B 44 2 B K T
A7 IBS-D [l PRIG J7 , 7 LW VD o 1 A0 2 iy 400
SER I, W U T Be 5 A3 R 15 IBS-D AL A K FL Y
B R A R s S e T B RO
36 TBS-D K B P v i, (L 90 45 0 0 i 3 i 3 1
VR T AL S B . DRI, T8 AT 5 i 18k 22 7 b
i 18 38 37 VE R AT R T i — 2P 38 R B R TR
J7 IBS-D [H4E AL
1 ##l
1.1 ¥ MEPE SPF 98 4 SD K Rlas B, Iy T
JUMN R Be 2 K 2R S Bh ) by, B A% UIE S SCXK
() 20130034, 5Z 56 zh 4 & B 5 TCMF1-
2017009, @# W ET M B2 K%5E — K8

B Bt S 56 3h ) vh ol SPE 2 g 4 52 3 28 1) 37 [ SYXK
(1#)2013-0092 ], F B 5 B B 5548 5%, B 8T
HEI2: 12, M SRR (22 £3) C, ¥ 5% ~
75% , A kR K,

L2 2950 & (Hir- 20 aAk oA
AT RZE L BLSE R B AR 13 Bk ) 2586 Tl A
J3E 56 24 B A R 23 ), p T o v B 2 R A o —
B2 Bt 24 K6 28 4] 57 328 b 24 0 48 5 Dy I, R
I h A2y S AR A R E R 167 g-mL T
25 . VC4EVR 8 (= E Abbott Healthcare SAS A &,
fit5 640099 ), A 75 1 K Bl B AR BT ROk B h
1.8 gL WIR B W . D-FL R 5 12t 4 BT i 36 9 928 1%
BFI5E (ELISA) 370 & (iR DA BB AE ) B R A R
AL S RA20770) 5 Oceludin 1 44 ( 38 [ Abcam
ANFE L HEE abl67161) ; Claudin-1 Hi 4k ( 3£ CST 4
Al H5#4933 ) 5 Tl 1 -3 -0 1R i S0 (GAPDH) 47t
i ( 3¢ [ Proteintech 2 &), #t 5 10494-1-AP) ; ¥ Yt
% M marker ( & [E Thermo 2 &), #t 5 26617 ) ; ECL
b kO IR Y (% Millipore 2% ], #t %
WBKLS0500) ; RNA 4 il 7 &, 00 e 5%l 0] &,
SYBR 4kl ( H A TaKaRa /23w, 4% 5 43 4| iy 9767,
RR036A ,RR820A) ; RIPA AWk (58 ) ,BCA FEH
JEE I 5 K 0] &, AR P RE itk 5 9L ( PMISF) , — $iT i B
W, BN S AW i A i Ll ST A e 2 R R 1 (Tg)
G(H + L) (= K& AR5 BT, #it 5 55 5
POO13B,P0010 ,ST506 , P0256 , A0208 ) .

1.3 Y4 1510 B L I REMEFR X (3 & Thermo 2%
F]) ;5804R AU VR 25 .0 HL (78 F Eppendorf 24 H] ) ;
ChemiDoc MP I 4x g 71 5E Ji i fR 2 4, 165-8001 1
A 5 MR L VKA, CFX96 78 52 I 2% % 5 o 3 A il % X
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JZ i ( Real-time PCR) 1%, T100 % 536 % 5% X ( 24 [H
Bio-Rad /A #] ) ; H-7500 Y35 4 B3 1 & i 8% ( H A<
Hitachi 23 ] ) 5 TS-2 RIAKCF-42 PR (1 177 17 H AR DL 7R AR
ar il & AR A ) .
2 FiE
2.1 IBS-D BRIl & AR 4 7050 0 R 1Y S5 1
S RO Al b, R = IR (B2 45
TR RN ) 45 G W 7 B AT IBS-D R RUBE
RU N o BRFE 1 H IR A REMEZL B, AR5 2 KJT
WHEN 14 K, B KRB 58 3 h, LB 8 R FNE 21
KT SRR R EE N 55 8 ~ 14 KK W
JE BRI S A AT A 2 em A 0.5% 1 4 TR
0.2~0.5 mL, G2 d 0.1 mL, ¥ NZ 0.5 mL
JERFEAAS , CRRES I 5 FHFLAR A R BRI 1 hy
515 ~21 K ¥ SRR FERGIN R 0. 75% , H A 454 TR
%8 ~14 Ko MEE 29 RIFIRIEH 1RFE 2 J.
2.2 W SHA T EERIE R AR
SRR AL A3 B ASE Y 2, DG 2 YR B 20 | U T e R i
H HEE AR A, 4 10 o 5 IEH 4l 10
R S 25414% 10 mL-kg "W B 4525 B 25 N
DU 2 958 20z 4 (lfe PR 2535570 B ,0. 018 g+ kg ™), I %
J7 ve 70 21 Ol AR 45 3050 2 2 75 ,33. 48 gokg 1) L
Wt AR R AL (I PR 5 B, 16,74 g kg ™)
TECHZH B R A R ik 45 T AR AR R AE B R K, 46 2
14 d,
2.3 febrfai
2.3.1 KRB A NERUSE S S KEDE A
BURMEDE < 45 25 45 ) fe , 2 BEOSCER [ 10 ] FH i ¥ [al
A4 S (AWR) 7 s R 47 9 WE BB0ER Pk 9 D 5 o #% OF
XU G PR A — S A 1. 0 mL [0 K 00 1 5 2%, 143K
T /NG AR A K EALTT 6 em, H AR [ 2 K
LR AR A A8, O A B BB v, R DR B
ISR IS, 3200 T K R B B8R 3 A KR
Jr 3, R R B T AL P o s A O 4 IR R R B
ST (3 43 ) W), il sk /K & (mL) S 8% 9, B2
3, EUERE S ming FEE E K S ME : 45 25 45
Ja R R 4 h A ZE(E , B, JHHEAE 75 C 4t
T4 h, R TE AR EMESKE = (BE - T
&) /1B E x100% ,
2.3.2 WA KB REEE MY
B 4121 mm® BB T 2. 5% IR R EEFE 1 hE,
4 CIRAF . 1% 4RIR AL FE, 1 0. 1 mol - L™" f) 4 2 £h
% vh W (PBS) V5 Uk, B M T B & g Ak BB K,
Epon812 PR IF 11, & T ALAE B e £, B8 3 R AL
- 82 .

VIR, SRR A R 55 AU e €, , 35 5 f 450 00 42 1 2
I 1 i 230 J ) Tk 4t A A2 Ak

2.3.3 ELISA &K LI 2% D-FLER K F I & 1
K D-FLIR & B A 4 R & U ] A i R
#AT o

2.3.4  GE A RPEEN IS (Western blot) K6 Il K Bl 45
% Occludin, Claudin-1 R H A £ X WEHFEBHAH
4140 mg, N 2L W) 48 & R S BCA Bk
EHWE . BUSEH 40 pg 70 CHngk 10 min J5 1
¥, 47 SDS-PAGE B vk , {54 2 PVDF i ,5%
TBST Jii fig W3 k3 £ 11, E Pk % 1 h, Jil A Occludin
(1:277),Claudin-1(1:1 000) ,GAPDH (1:5 000)
—Ht 4 CIEF R, I AR o A W B b i 19 —
PL(1:2000) , FiRMEH 1 h, 0 ECL AL &OLH,
B, F0 18, R M Tmage J B4R %) 254 9847 K % (B 73
B, TS AR Rk

2.3.5 Real-time PCR M %€ K %45 % Occludin,
Claudin-1,Z0-1 mRNA f) ik BURAFH 2L, FREL
20 mg A 4 600 WL 2J3R A EE  F B RNA $2 1L
R & 4R BOE RNA L I 5 ¥k 3 2 J, JF 4R 30 5 s
RNA & ¢cDNA, PLE RNA i 500 ng 45— KR
IR B RNA RRR $ IR 6 10 pl K &
A dH, O, #8 FUR & Mix IRATE O BT 0%
AL, AT R S (B sk 5 37 °C, 15 min,
85 C,5 s) , 321 cDNA R AT -20 CHRAF, W
¢DNA 2 uL B4R, i A B & 4 B9 &2 N ( SYBR
Premix Ex Taq I112.5 wL, I #5445 1 ul,dH,0
8.5 wL) # 17 PCR ¥4 j ji; , PCR 93 241y 95 C
30 5,95 C 55,60 C 30 s,3:39 g, Piggh
I C, EER il ad 279k 15 S N A M X ik
A 51 o b A T AR EOR A PR A WG .
SIS 1,

%1 PCR3|#RK7FI
Table 1 Primer sequences of PCR

ElR7 J¥ 51 K /bp

GAPDH 3% 5'-AGACAGCCGCATCTTCTTGT-3' 207
T 5'-CTTGCCGTGGGTAGAGTCAT-3’

Occludin 3% 5'-GAGGGTACACAGACCCCAGA-3' 161
N UiF:5'-CAGGATTGCGCTGACTATGA-3’

Claudin-1 [ 5'-GTGTCCACCATTGGCATGAA-3' 120
T :5'-GGCCACTAATGTCGCCAGAC-3’

70-1 3% 5'-GTGCACGATCCAAGAAGTGG-3' 124

T 5'-CCACTGATCGCCTGTCTGAG-3'
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2.4 itk RASPSS 20.0 #E47 £ 4 it
For T BRI DL x s Fon , & BRMF A EA 0,
Ty 22551, 22 A B R SR 3R 25 0 B, AL ) L 3
K LSD #4740 8 , 25 8048 7 228 5%, K Dunnett's
T3 Pk, P <0.05 A EFHASGIH2#E L,

3 #R

3.1 X IBS-D KB P IOk B0 B 28 4 5 K i 1Y 52
Ml 50 A 4 b g, AR 2 PN T JER v B (L RIS (P <
0.05) , N kA0 Pk T s 25 S oK B R T (P <
0.05), SR L E, 4% 25 24 241 9 e I8 it 199 8 7t
fm (P <0.05), P9 HE B0% M B A 25 08 1 7K ot B AR
(P<0.05) W% 2,

x2 BHRANIBSD ARABHBEEREEAGKENE M
(xxs,n=10)
Table 2  Effect of Changji’ an prescription on visceral sensitivity

and fecal water content in IBS-D rats(x +s,n =10)

A FiE/g kg™ BRSEBH/ mL AT F K/ %
EH - 0.47 £0. 04 58.14 3. 62
% - 0.32 £0.08" 72.61 +2.30"
T 4 Y5 0.018 0.46 £0.07% 63.97 1. 46>
W i Iy 33.48 0.50 0. 03% 64. 54 +3.20%

16.74 0.48 £0.08% 61.72 +2.67%

W HERA LD P <0.05; 5 LY P<0.05(% 3 ~5
).

3.2 X IBS-D KU BB A M R 2w R
AR B R L g A i TR 25 AR A i B P 0 A
ST MBI BRI, K8, BRE T
TR UL A RLZE R B b R AN s, B HE
GV, o3 A0 N1 AN — 5 SR 1 4 1) B 3 9
ARAE R VCAE A i s R 2
A e R B S BB ST B R
M. WA 1,

3.3 X IBS-D K RUIMHK D-FLMKFHm 5 IE
HAH R R R R 3R D-FLIR K P T s (P <
0.05) , $&/xpiim &M Thim . SRR K, DL 4k
TR Bl 20 e i 22 5 v R R BRI R D-FL R K 1
FEAR (P <0.05) , i & J5 AR5 4 20 K Bl il 2% D-31
MKV AR ER HARAE5EITY 2R, W
#3.

3.4 X%f IBS-D KR %M Occludin, Claudin-1 5 H 3
KRS 5 OOE R AL R, BAL AR BL A g
Occludin, Claudin-1 B [ #£iEEFIK(P <0.05) . %4
RIT I, SR A, S s R R e h

ALIEH B AL S C. DC YRR B4 D. B W% T7 mi M B4 B B
IR A (E 2 &)

E1 B#=AIBS-D KERGHEBMERNIm (BN, x
4 0000)

Fig. 1 Effect of Changji’ an prescription on ultrastructure of

intestinal mucosa in IBS-D rats (SEM, x4 0000)

x£3 BERAIBS-D KEME D-ABEKFEHZIE(x£s,n=10)
Table 3
level in IBS-D rats(x +s,n=10)

Effect of Changji’ an prescription on plasma D-Lactate

£851 /g kg™ D-AL W/ pg- L
EH - 311.56 +50. 62
LT - 430. 67 £89. 04"
D 4 4 0.018 344,79 +34.20%
W82 )5 33.48 336. 00 +53.92%

16. 74 396. 50 +34. 20

Occludin, Claudin-1 A FEEEFAEH(P<0.05), W
2’%40

Ocludin S S——— 5O \D2
Claudin-] “—— . T . 70 kDa

B 2 X% Occludin,Claudin-1 & H R i& B ik
Fig.2 Electrophoresis of Occludin and Claudin-1 protein expression

in colon of rats

3.5 ¥R Iy & IBS-D K R 45 5 Occludin,
Claudin-1,Z0-1 mRNA E ik m S5IiE& 4k
i, A g KRR 45 15 P Occludin, Claudin-1, Z0O-1
mRNA FKIKFEK (P <0.05) s A 25097 )n , SR 4
Le#e, %5 4 25 4 K R 45 1 ' Occludin, Claudin-1,
7Z0-1 mRNA £iETHE (P <0.05), W5,
4 ig

i 3 3 3% R T O 5 B IBS-D & AR 1 v AE A
FU L AT ORITIEW 5B Tk T 0 TBS-D i A Y
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x4 BBEEA IBS-D KR4 Occludin, Claudin-1 BB R L
MW (x+s,n=10)
Table 4 Effect of Changji’an prescription on expression of Occludin

and Claudin-1 protein in colon of IBS-D rats(x +s,n =10)

21 5 #l&t/g kg~ Occludin/GAPDH Claudin-1/GAPDH

EH - 1.35 0. 03 1.14 +0.07
ey - 0.58 +0. 06" 0.65 0. 11"
VG 24 5 0.018 1.00 0. 20% 0.99 +0.01%
b & 33.48 0.96 +0.08% 1.05 £0.03%
16.74 1.02 £0. 13% 1.02 0. 08%

£S5 BHEZAFI IBS-D XK 4 Occludin, Claudin-1, ZO-1
mRNA RIEH MY (¥ +5,n=10)

Table 5
Occludin, Claudin-1 and ZO-1 mRNA in colon of IBS-D rats(x +s,
n=10)

Effect of Changji’ an prescription on expression of

2531 o EE, Occludin Claudin-1 Z0-1
/g-kg
EH - 11541 £0.14  1.0980 £0.24  1.1586 =0.15
i) - 0.6783 £0. 10" 0.5900 +0.07"  0.7167 0. 12"
VE4EpigE  0.018  0.9865 £0.14%  0.9917 £0.23%  1.0300 £0.21?

Wi )y 33.48 1.1906 £0.22%  1.1271 £0.15%  1.0850 +0.34%

16.74 0.9729 £0.07%  1.1680 £0.29%  1.1050 +0. 16¥

T BEE W 975 AiE IR ™ B 45 %% ( functional bowel disorder
severity index, FBDSI) %5 1E ¥ A 5 , X S 56 07 & 9%
SR 400 DR %) PR O R A B st A N R, TE ]
7 16 38 375 1 T o5 T RE 5 B IBS R IR A T R A I R
PETF o 20 P T e 40 B R
9k e D-FL I ik 37 450 B B 0 A I VO R i
D-FLMAKF T . FEEE W B R T
T8 IV B 58 I 1l D-FL IR KV T &, W i
T

J 38 1 Rz o R b R 20 AR 2 7 % Y B
J5ERL G35 2 LA K 240 ) % — 32 AP 1) 400 i O 4 ( R
A RN ) M. TIs R B B0 4N MY %
e HA BT 4 R L R A0 R 45 6 s
Oy M TR R as, JOF W i b R B R A
PEVCTT L Oceludin 2 —FhSCHER) B E R EN 5
20 L PN A5 5 3 g AH ELPE T R T R 4E R O G i
P, Claudin-1 4 Sk %% ¥4 492 8 1 5 A0 3R 1 A
DLCHRB R E AL REREIRERAL, SRR
TIREZR AN ZH 408 BB hn . ZO-1 J& —FhAh
& E, 75 Occludin, Claudin-1 & (A 4H &5 /E A, it
175 WL £ 1 (MLC) [8] #2541, DT 4 5 55 % 3

.84 -

f R P A

A BESEHGE , TBS-D &8 & (8 i A vty 6 A 5 T 45
i %6 FSE T L 43 240 M T 55 92 3 2 () B 9, 7 R
AARFRERANBG ™ [, T 464 W %0 5%
WEEE N SR MM, YU 2 B 5EE 5L, PI-
IBS #55 A1 2l W) Jiy 6 B 1 J B B 42 £, Occludin,
Claudin-1,Z0-1 3k B FLR B4 BF 58 % B
IBS B H 7 & Claudin-1 3K N K, {1 iz 5 I 55 %
HEHE B TG I, KR R S 2, S BURTS .
L i IBS B E T A BTt AR T BN Z B T
BE

HULERGE — B, ARSI A ST 45 R Wk, IBS-D

FERY 20 R B 6 T 1 e 40 B oRR T 45 4 32 4, D-FL TR
IKEFFE, Oceludin, Claudin-1 mRNA K & [ 23k
ik, Z0-1 mRNA 3 3k & AT i 22 J7 nl il =5y H 3k
ik B R , 48R I e I iR dT 1BS-D AT R 2
) B A S BLAY, X 5 D-FLER,
Occludin, Claudin-1,Z0-1 ) 335, & 47 % 55 5 Bt f
TIReA XK

25 b ARG K B IBS-D K Kl g 6 5 Gl 45
A, M D-FLR, 45 Occludin, Claudin-1,Z0-1
5 ik, 3R W IBS-D 1y & He AL T fE 5 1 18 il
A G, T 2 J7 Rl BE G A Y R A B
IBS-D FyHEAR

-
J5t
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