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Study on the Effect of Changji’ an Capsules on Abdominal Pain in Diarrhea-predominant Irritable Bowel
Syndrome Model Rats and Its Molecular Mechanism

FANG Cai-fu', TANG Hong-mei', LIAO Xiao-hong’, HUANG Hong-bing', LIU Tao' (1.Sun Yat-sen University
Cancer Center/State Key Laboratory of Oncology in South China, Guangzhou 510060, China;Z2.Dept. of Pharma-
cy, the First Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou 510405, China)

ABSTRACT OBJECTIVE: To investigate the effect of Changji’an capsules on abdominal pain and the molecular mechanism re-
lated to calcitoningene-related peptide (CGRP) and corticosterone (CORT) in diarrhea-predominant irratable bowel syndrome (IBS-
D) model rats. METHODS: After the rat models of IBS-D were established by the method of separation of breast mick combined
with stimulation with acetic acid, the rats were randomly divided into model group (isometric normal saline), pinaverium bromide
group (0.018 g/kg), and Changji’an capsules high, medium and low dose groups (2.812 g/kg, 1.406 g/kg and 0.703 g/kg), and
another SD rats were included in the normal control group (isometric normal saline). The drugs were given to the rats once a day
for consecutive 14 d, ig. Injection of normal saline method was adopted to determine the rat’s sensibility to abdominal pain. The en-
zyme-linked immunosorbent assay (ELISA) was adopted to determine the content of CORT in the serum of the rats. Subjected to re-
verse transcription polymerse chain reaction (RT-PCR) was adopted to determine the expression of CGRP mRNA in the hypothala-
mus and colon tissues of the rats. RESULTS: Compared with normal control group, threshold values of arching the back and stick-
ing out the abdomen were decreased, the content of CORT in serum and expression of CGRP mRNA in the hypothalamus and co-
lon tissues in model group were increased, with significant difference (P<<0.01). Compared with model group, threshold values of
arching the back and sticking out the abdomen were increased, the content of CORT in serum and expression of CGRP mRNA in
the hypothalamus and colon tissues in pinaverium bromide group and Changji’an capsules high and medium dose groups were de-
creased; the threshold value of arching the back in Changji’an capsules low dose group were increased, with significant difference
(P<<0.01 or P<<0.05). CONCLUSIONS: Changji’an capsules can improve the abdominal pain in rats with IBS-D by a mechanism
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W& V54 17 5 182576 4iF ( Diarrhea-predominant irritable bow-
el syndrome, IBS-D) J&—Ffr i UL iyt 44 A48 it i Th B 2L
PN, I IR 8 LA 2 AR R NE TR IR TS 45 2 2E AR, (H Bk
Z R B RN A A HE bR S O (AR o R 25 L TR A 56 ik
(Calcitonin gene-related peptide, CGRP) J&—Fl 1% 45 37 ~%d 3
FRINZ IR, |1z 50 A FH X FANE M4 R4, e S 55 E R
FE5 R BB 238 i 22— IBS-D BRETEN R T 5 5%
IR A SR N, e O BRI LA e Bl -
PR - F I B2 5t (Hypothalamic pituitary adrenal axis, HPA ) i,
HPA %il1 73 W04 14 1 1508 2= 52 Ji i ( Corticosterone , CORT) [ 7K -
TE 1BS-D I 5 B S v

Jom it e 3E E R AT IR BB B S A 2y
2%, FLAT BTG L 1Y 1k 2 ThAk, EZEH T IBS-D iR
J7, BYPRmbIY, BT, il IR R T S AR T 25 20 2
I A8 B 4t 7 (2013L00182) , {HLJ2 H XS IBS-D i 3 15 f) 43
FALHETS S8 Bl f2s 21 2% CGRP JE K g 2Rk
M3 *H CORT M B0 AT K AR B . TR, 2B 8 T JR AR SR
BN F AT Wi B 380 IBS-D IR 52, e i
R WERTT R Ry i A R A VE RS vh 2587 242 S 56
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1.1 {488

IQ™ 5 S 5 )it 1 e IR A Wl % S v (RT-PCR ) {¥ . vsmart-
spec plus 7% FR 2 1 &% ( 35 [#] Bio-Rad /A ¥ ) ; Alphalmager
HP B¢ % 22 5t (3£ [H Protein Simple 23 ) o
1.2 #ZRm5iH

W 38022 e 4 () A8 v BRI SE BT L L5 - 100401, BLHS -
0.45 g/ir ) 5 VG 4k 8% R (0 95 g il 25 A BR 2 vl L ik 5
619865, HL#% : 50 mg/ F°) ; Trizol &L RNA fili#i55 ( 3£ [# Invitro-
gen 2\ ) ) s R i% 534 L cDNA R 7 £ . SYBR 74 6 4 2 PCR ¢
B} (3£ [# Fermentas 22 ] ) s CORT 357 & (17 fE A= R A
FR 2] ) 5 Oligo (dT) 18 514 ( ik & i 4 3L 57 5 A R A Wl &
A o
1.3 ¥

Bk 2 F1# SPF% SD KRR 48 1, @ & 36, ()i 180~
220 g, W [ T AR 48 B 2= 5250 sl g R o [SE 56 sl 0 E T IE
5 : SCXK (£.)2003-0002]

2 FHik
2.1 BENEH NHES54YH

R BRI IR 7 42 i IBS-D R BURSE AU A
RV LI 5 K SR ML A AR (S5 28 A BiER /K ) 41 L DL
TREE(0.018 g/kg) ZH AN L 22 e vmy P AIGR) 2 (2.812.,1.406
0.703 g/kg) 41, 20 8 H o FHHUSD K FRL 8 ARy 1E & %o A (45
RATRERK)H . ig 4R R 1R, B 14 d. RIAZEHIGE
FEARF AT A
22 MHARE

RKGZG1 dJ5, IRIE S # kAR 2 ml, 10 000xg 2.0 5
min, FEHULTFFEEA , T —20 CL-AE, F5 . Bl 5 2R Bk ik
FER B, ZEVK S FAREE G T i A 25 i 2h 23, AR BRER 7K i
Ve 2K TR R R T T — 80 CokFTH A, Bl
2.3 FEREEE R

FH 8F XU 3 IR 5554 A BER /K A 1 S A e AR R
AT Ml A5 em, FIARZOK B ARERAN SRS g — i, [ 2
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FIRE G R RS Wk & N TR B sh k5 5
R HRE B T , RS A A BRER K 5 PR & s Ek 4 b sk il
M5 K SRR A K, 0 S i S HEVE KR R
TR B ; AR S K, 25 R BT SR R i 45 1R K, T sk
TR K AR BI(E. 10 SR A R R R 18 B E
TS BB FEG 8T , 54 T T8 R SRR A TR A
2.4 [ME$ CORT SE#

i B ELISA 2070 & B S AR 0 O il B A T4 A, R I 432K
FUM S+ CORT A&t
2.5 TERINZHEL A CGRP mRNA 7K F &)

H“2.2" 0 F RO E AL AL 25 , B RNA R
W Trizol 3R A6 B T 64T, SR F 48 S0 206 6 B2 TR DB RNA
M 2 4l . L) Oligo (dT) 18 N 514 45 /% cDNA (5|4
JFANILFR L), —20 CPAAFE . BEAFE R IIELT CGRP JEE FIN
Z W 18S FE R 2 EE 7t PCRINE , B FEM A 3R U
1 SYBRZEIEE f PCR YKL 12,5 pl, 54972 wl( L FiiEs 14
%1 pul),cDNA 1 pul, ddH.0 9.5 pl, A S RARFR K 25 ul, 2
5tk 94 °C TR AR 5 min; 94 C A 30 s, 55 CiB k 40 s,
72 CHEM50 s, 3 A0 MG s Fe 5 72 CTRIEM 7 min, 4552
R o FRAEERARIERE D e, 2 B8 2~ ) Pt
x1 WER-BAEERE(RT-PCR) 3|5 R = 5 &

KE

Tab 1 Primer sequences and lengths of product segments in
RT-PCR
AeR EREERS gLl PR b
185 MI1188 LHHES-TTCAGCCACCCGAGAT-3' 205
M 5-GCTTATGACCCGCACTTA-Y!
CGRP  NM_001033955  FJi#5-ATCCATAACATGACAGCATGG-3' 179

Tl S-CAGTTCTTTAAGCATATGGTTCCA-Y'

2.6 FitFEFHE

KA SPSS 15.0 G it A T4l 3 . THEE IR Lix + 5
Fem , 21 8] HL R FH LR 3 )7 2240 BT (One-way ANOVA) o JF
FETEIT, R AR LSD-¢ 4656 5 )7 22550, 5% F Dunnett’ s
T3RHE . P<0.05 FREFHGIFE X,

3 R
3.1 FAXREESRENRNLER
5 TE o B PO A , 780 A R H T R I 1 £

5 RAEAIG, 22 5 A e 2 B L (P<<0.01) SR ZH Lk, D2k
TSR L 5 L B vy v ) e 2 K BRUHE S BRI AR IR R (1 2
B T, W e I AR e 2 K UL B (T e, 25 0
R X (P<0.018,P<0.05) 455 L& 2.,
F2 BHEXREBHRMMRUER (x+s5,n=8)
Tab 2 Results of abdominal pain sensitivity of rats in each
group (X +s,n=8)

A5 il g/kg PSR, ml SRR, ml
FEMRA 121240178 1.11240.083
ikl 0.684+0.103° 0.648 £ 0.096°
JLdeAl 0.018 0.974+0.085* 0.942+0.102%
7 edie el 2812 0.993£0.108" 0916+0.089*
7 edie Lahiieil 1406 0.91240.083 0.867£0.071%
T 24 0.703 0.846£0.124° 0.733£0.062

T IR X B e, " P<<0.01; SR L, "P<<0.05, #P<
0.01

Note: vs. normal control group, * P<<0.01; vs. model group, "P<<
0.05,7P<<0.01
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32 HAXRIMEF CORTZENKMER

B TE %o R LA, AR 4 K BRI v CORT & it FH1
ZERAGIFEL(P<0.01) ; SARIL] HLAL, Ve IR 4L 41 A
P e R K BRI o CORT & # AL, 2 5 A 48
2 L (P<0.01 8 P<<0.05), 45 F W3 3,

#3 HHXRMFH CORT ZEMKMER (x£5,n=8)
Tab 3 Results of the content of CORT in serum of rats in
each group(x¥+s,n=8)

4 Al g/kg CORT,pg/ml
R 18946+ 14.83

i 28434420371

Ul bl 0.018 291741852

7k egie el 2812 215.49+2126"

i e el 1.406 236124 17.20°

e {5l 0.703 13231683

T IR R BRAT I, " P<<0.01; SBIRALLAR,P<0.05,"P<

0.01

Note: vs. normal control group, *P<<0.01; vs. model group, ‘P<<
0.05,%P<<0.01

3.3 BAKXKRTEMAL S CGRP mRNA FikKFELR

5 1E 5 % BRZH He g, AR 4] K BT R I 4 41 CGRP
mRNA FiEH5E , 2 A G F R L (P<0.01) ; 5ERIA L
B, DEHER AR A R s e e v R R R B i e
CGRP mRNA LB 5, 255 H 112458 L (P<0.01 5 P<

0.05), 25 L4 4,
T4 BHAXRTERALZL B CGRP mRNA RikKFELER
(¥+s,n=8)

Tab 4 Results of the expression levels of CGRP mRNA in
hypothalamus tissues of rats in each group (¥ +s,n=

8)

A3 it g/kg TR CGRP mRNA FIAUH ik it

AL 0962+0.124
Himg 2886£0.182°
uetapdve) 0018 1.740£0.236™
Iedie eniiel 2812 2018£0329%
iteie il 1.406 2369+0338°
e {5l 0.703 2908+0283

T IR X B AL 8, " P<<0.01; SR L, "P<<0.05,#P<

0.01

Note: vs. normal control group, * P<<0.01; vs. model group, ‘P<<
0.05,7P<<0.01

34 BHAKREHALD CGRP mRNA Rix/KELER

5 IE R G RR A A, AR T R 45 A 41 20 CGRP mRNA
FEIRIR | 25 A G L (P<<0.01) ; A I [ 4, Do
TR0 21 R i 1R 2 A v L R e 4R RS I A 4L CGRP
mRNA FiEIHH5 , 2274 G 12FE L (P<0.01) , Z5 R L& 5.
4 g

DE 295 4tz e e T Al o A e e R A FH A 5 30
FEPU2G, A B F 11 T8 - Vi JULGH B 17 5 308 3, AT 2 8 o
T2 W i IE W ThRE . [ NN LI R AT o¢ 01, DT 2k
TR AT i % IBS-D R BN WA TE SR, Mg A ik
HAEAHPEZG Y . A BT IR, 78 A B I 5 B v
CGRP A f i [ R , HomT 3 3o {2 1F P 4975 (Substance P, SP)
B3 I A2 2R B % 3 AR (R S L p R L
FEFT, ARWFFEL5 5 R, CGRP £ IBS-D A7 BT s fi
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#x5 BHEARLEHEL B CGRP mRNARIEKFLER (x+
s,n=8)
Tab 5 Results of the expression levels of CGRP mRNA in co-
lon tissues of rats in each group(x+s,n=8)

A5 i, g/kg Z50 CORP mRNA RN i i
R 0.986£0.147
{4 391840521
U7 3-8 0.018 1.502+0.206°
[ edie e 2812 1.73340.15%°
T 24l 1.406 224340.134°
e {5l 0703 3236+0313
T IR RO IR LA, P<<0.01; S Ho ,"P<<0.01

Note: vs. normal control group, *P<<0.01; vs. model group,’P<<0.01
AL FRIARW B3, AT EE &2 5 IBS-D R 1Y A
R A2 IR i 2 e e vy | PR R4 k3 IBS-D AR
SRR R R AT BB S A T e o A 7 20 24 rf CGRP mRNA
HIFRIBA K

o2 J 2 D v B AT BT R LR T B2 b LR B SR,

I AT R BT 2 T A R A B U GRS

A IS SRR YT P i B IBS-D AR, (IR AT 2K

FIE R AT PN RS D538 1 R A A 220 % A ik 4 IBS-D

R BRI M 45 WA G5 CGRP /K

FIR, 5T HPA B 7E 1BS-D H 94 FH RO BL W5 5,

73 IBS-D (A7 76 HPA B DN REJC I . AT WS¢, IBS-D 1%

A MK h CORT Ay 75 AR RRE O I i b 3% i e ARF

FEoR 5 X B H , IBS-D ALK FRUIML Y ' CORT %

TR W IR R T RESE ) HPA Bl

JUHEENRE , J8/b CORT 43 , AT 5 1BS-D Y A R 4

AR o

25 LR i e 3R Y7 IBS-D R 9 3 HLT AT e 5

R AR I35 CORT Ay 7 4= DL B R I T o i i 45 i 20 41

CGRP mRNA fREA Ko B4 S /F HI T IBS-D (8

Z IR R I R o8 WA, A e e S RIESE .
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 OE BRSSO B R RACIR A AN R E 20 i (HUVECs) & A4k F — 8 AL 245 (mtNOS) 49 iR42 15 A . ik . ¥
x4 A& KA HUVECS 28 i4y 2y (B 40 AEA 20 e SR B0R BRAK . F L B 2R 2.(5.20.,35 pmol/L) 48, 25 454 A 24 hJS | I iE 8 2903w
A4 100 pg/ml BAAKE F A5 & @ (ox-LDL) #4 3% Jr ik FH RACARY; , CCK-8 iF A il 2m i A4 7 5 o R I am ML LA AR, BRAL 52 e
mtNOS #9 7 it Fr £ 5k — BAL B (mINO) 49 4% , FRBRARBUE ] & A (ROS) 3 5% &, Western blot ik #i7) 4m i, &, % C(Cy-
to-C) Wy ik . 4R .5 B 4L bER AR 20 dm B 756 K, miNOS 7& 1 .mtNO 4% \ROS 2 £ 5% JF #» Cyto-C & & KL 33w,
EF A AT FEL(P<0.05); HHER ML E, FHCRBAK . ¥ 5RE A 0I5 F R, mINOS 7F 4 .miNO 4% \ROS & L%
JE A= Cyto-C B & R R M AR, 2 7 B A 4t &L (P<0.05), L5k 2 EARE, 4k F50R B 48 B{X HUVECs %8 . mtNOS
M8, mNO A= Cyto-C #9 = A& , L ALH] Tk 5 T ROS R A A % .

KR TR AR A AR — RALRABE BRA

Regulation Effects of Oleanolic Acid on the Mitochondrial Nitric Oxide Synthase in Human Umbilical Vein
Endothelial Cells with Oxidative Damage

WANG Yu', HAN Zhi-wu’ (1.School of Pharmacy, Qingdao University, Shandong Qingdao 266071, China; 2.
Dept. of Pharmacy, the Affiliated Hospital of Qingdao University, Shandong Qingdao 266003, China)

ABSTRACT OBJECTIVE: To investigate the regulation effects of oleanolic acid on the mitochondrial nitric oxide synthase (mt-
NOS) in human umbilical vein endothelial cells (HUVECs) with oxidative damage. METHODS: HUVECSs in exponential phase
were divided into normal group, model group and oleanolic acid low, medium and high dose groups (5, 20 and 35 umol/L). After
drug acting for 24 h, all groups were given culture solution containing 100 pg/ml ox-LDL to reproduce oxidative damage except
normal group. CCK-8 was used to detect cell viability. The mitochondria in cells were extrated, enzyme chemical method was used
to detect mtNOS activity and mtNO content, fluorescence microplate method was used to detect fluorescence intensity of reactive
oxygen species (ROS), and western blot was used to detect expression of cytochrome C (Cyto-C). RESULTS: Compared with nor-
mal group, the cell viability in model group was decreased; mtNOS activity, mtNO content, ROS fluorescence intensity and Cy-
to-C protein expression were increased, with significant differences (P<<0.05). Compared with model group, the cell viability in
oleanolic acid low, medium and high dose groups was increased; mtNOS activity, mtNO content, ROS fluorescence intensity and
Cyto-C protein expression were decreased, with significant differences (P<<0.05), and they had positive correlation with concentra-
tions. CONCLUSIONS: Oleanolic acid can decrease the mtNOS activity of HUVECs, reduce the production of mtNO and Cyto-C,
by a mechanism that may be related to the decrease of ROS expression.

KEYWORDS Oleanolic acid; Endothelial cells; Mitochondria; Nitric oxide synthase; Reactive oxygen species
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