WA AR

wcjd@wijgnet.com

WREN IS 2014F5888; 22(13): 1848-1853
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

7% He 3k RAPID COMMUNICATION

S5 B LR 4% AR 25 X PR i B SR R K BT B AL R
T RS0

E X, B, B 3E, ADER, ARE, SR

[ L s

¥ gm0 K gm R
FEE X B R AR
B B AL A
B RAT RO AR
¥ 43K 3.661C
EVN Y S0
GRS LS
BEAG, AR
Fr 4 ut ) A R
FAZE TR A4
HmBEEZRAE
JE. ¥ hom B 2k
PRy &
g R IEZ—,
ST HE B HUAR M AR
ML TFHRAF
Hem stk AR X
SE K 636 48
Lo, Reb, I

K.

[ JORGRc = 2
T, £AEEIF,
RZEHKFR
R ETK

(49

TEE
Jaishideng®

T, BHR, BIE AhER, AFIF], KW, TLEHKRE
H_BERIELAR TSR ELERET TE R E
050000

7%, ML, E2MEBECRGRREAR.

A s T A TARRAT B A, No. 20110074
& T A BB ERS T Wt HRIEBE k. &
FENEBMARIETA; FARRERNAEFTHEE . TR
FIR AR HE BTN, 1EXSIEBE YFTa; INERER.
BIRAEE: ANER, Z%, EHEEID, 050000, ST EHRED
rBE82153, TALERIAZE _EFUE AR,
sunyfey@163.com

E835: 0311-66002951

RS EEE: 2014-02-10 1BOBEHA: 2014-03-17

SE5E: 2014-03-28 £ HhRBEHA: 2014-05-08

Effect of Yiqi Yangyin Huayu
Tongluo Recipe on apoptosis
of gastric smooth muscle
cells in rats with diabetic
gastroparesis

Fei Wang, Pei-Ran Guo, Fei Han, Yu-Feng Sun,
Li-Li He, Ya-Na Zhu

Fei Wang, Pei-Ran Guo, Fei Han, Yu-Feng Sun, Li-
Li He, Ya-Na Zhu, Department of Gastroenterology, the
Second Hospital of Hebei Medical University, Hebei Key
Laboratory of Gastroenterology, Shijiazhuang 050000, He-
bei Province, China

Supported by: Foundation of Department of Health of He-
bei Province, No. 20110074

Correspondence to: Yu-Feng Sun, Professor, Chief Physi-
cian, Department of Gastroenterology, the Second Hospital
of Hebei Medical University, Hebei Key Laboratory of
Gastroenterology, 215 Heping West Road, Shijiazhuang
050000, Hebei Province, China. sunyfey@163.com
Received: 2014-02-10 Revised: 2014-03-17

Accepted: 2014-03-28 Published online: 2014-05-08

Abstract

AIM: To explore the effect of Yiqi Yangyin
Huayu Tongluo Recipe on oxidative stress and
apoptosis of gastric smooth muscle cells in rats
with diabetic gastroparesis.

METHODS: Thirty Sprague-Dawley male rats
were randomly divided into three groups: a nor-
mal control (NC) group, a diabetic model (DM)
group and a Chinese medicine (ZY) group. Dia-
betes was induced by injecting streptozotocin
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(STZ). The Chinese medicine group was treated
with traditional Chinese medicine, while the
other two groups received the same volume of
saline. Six weeks later, rate of gastric emptying
was measured with phenol red; levels of malo-
ndialdehyde (MDA) and activity of superoxide
dismutase (SOD) in gastric tissues were de-
tected; apoptosis of gastric smooth muscle cells
was detected by TUNEL assay; and expression
of Bcl-2 and Bax mRNAs was examined by real-
time PCR.

RESULTS: Compared with the NC group, the
rates of gastric emptying in the DM and ZY
groups decreased significantly (62.64% + 4.51%
vs 18.65% + 4.30%, 26.84% * 2.35%, P < 0.05 for
both), while the gastric emptying rate was sig-
nificantly higher in the ZY group than in the DM
group (P < 0.05). Compared with the NC group,
gastric MDA contents were significantly elevat-
ed in the DM and ZY groups (2.12 nmol/mgprot
* 0.08 nmol/mgprot vs 7.55 nmol/mgprot + 0.27
nmol/mgprot, 2.82 nmol/mgprot + 0.16 nmol/
mgprot, P < 0.05 for both), while gastric MDA
content was significantly lower in the ZY group
than in the DM group (P < 0.05). SOD activity
was reduced significantly in the DM and ZY
groups in comparison with the NC group (48.18
U/mgprot £ 1.46 U/mgprot, 73.66 U/mgprot +
0.55 U/mgprot vs 120.20 U/mgprot + 1.21 U/
mgprot, P < 0.05 for both), while SOD activity
was significantly higher in the ZY group than in
the DM group (P < 0.05). The apoptotic index (Al)
of gastric smooth muscle cells was significantly
increased in the DM and ZY groups compared
with the NC group (10.84% + 1.18%, 1.73% +
0.09% vs 0.28% * 0.25%, P < 0.05 for both), while
the Al was significantly lower in the ZY group
than in the DM group (P < 0.05). The levels of
Bcl-2 mRNA in the DM and ZY groups were sig-
nificantly lower compared with the NC group
(1.65 +0.28 vs 0.59 + 0.09, 1.10 £ 0.27, P < 0.05 for
both), while the level of Bcl-2 mRNA was sig-
nificantly higher in the ZY group than in the DM
group (P < 0.05). The expression of Bax mRNA
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in the DM group was significantly higher than
that in the NC group (1.96 + 0.28 vs 0.87 £ 0.83, P
< 0.05), while there was no significant difference
between the NC group and ZY group (0.87 +0.83
v5 1.13 £ 0.11, P > 0.05). Compared with the DM
group, the expression of Bax mRNA in the ZY
group was significantly decreased (1.96 + 0.28 vs
1.13 £0.11, P < 0.05).

CONCLUSION: Yigi Yangyin Huayu Tongluo
Recipe can improve gastric motility by increas-
ing antioxidative action, decreasing oxidative
stress and inhibiting apoptosis in rats with dia-
betic gastroparesis.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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FiE: 30R & SDR A KA A 5 A B2
(normal control group, NC41). #jkimAEEA
2 (diabetic model group, DM#8). % 25T
20 (Chinese medicine group, ZY#4R). T A=
SH4% Ak A Z (streptozotocin, STZ)H| &#E k.
AR B, PHTRATAFHER, 3L
RSN TERRERLEREET. 6 wkis
el B Hew & w2 8K B ALY LB
(superoxide dismutase, SOD)/K-F & & —F
(malondialdehyde, MDA) &% ; J&i% K 3% ARiT
(TUNEL)ZA& M & -F 7 Alzm i 8 ; Real-time
PCRE#M § 2842 Bel-2% Bax mRNA & A .

ZR: 5ENCAMk, DMARZYA KRR F
E R R TFE(62.64%+4.51% vs 18.65%+
4.30%, 26.84% +2.35%, P<0.05), 5DM%48
Yo, ZY4 B HE = £ 291 %(18.65%+4.30%
vs 26.84% +2.35%, P<0.05); 5NC4L485t, DM
MBZYHRFAEALMDASZH YW 25
(2.12 nmol/mgprot=+0.08 nmol/mgprot vs 7.55
nmol/mgprot30.27 nmol/mgprot, 2.82 nmol/

(49

TR

Baishideng® WCJD | www.wjgnet.com

mgprot+0.16 nmol/mgprot, £<0.05), ZY 4L
MDA 42 % DM4 P 2 [%1%,(2.82 nmol/mgprot
+0.16 nmol/mgprot vs 7.55 nmol/mgprot+0.27
nmol/mgprot, £<0.05); DM£LAZY4 K R B
1 SODFE HAENCLY H B E1K(48.18 U/
mgprot+ 1.46 U/mgprot, 73.66 U/mgprot+0.55
U/mgprot vs 120.20 U/mgprot =+ 1.21 U/mgprot,
P<0.05), 5DMZAgLL, ZY4A K R, B 4242SOD
EHHEDMA Y I3 (48.18 U/mgprot+1.46
U/mgprot vs 73.66 U/mgprot®0.55 U/mgprot,
P<0.05); DMZBRZY 48 § -F iF WU = 2m e 4%
HANCLA 23 %(10.84%+1.18%, 1.73% =+
0.09% vs 0.28%£0.25%, P<0.05), ZY#4L K &
A i ALgm e A 402 A 24D ML B
J(1.73%%£0.09% vs 10.84% =+ 1.18%, P<0.05);
DM #F=ZY#1Bcl-2 mRNA& A K-FENCA
A 2 H1K(1.65+0.28 vs 0.59£0.09, 1.10%
0.27, P<0.05), ZY#ABcl-2 mRNA & ik /K -F-45
DMAM &, £F A AT FEL(1.10+
0.27 vs 0.59£0.09, P<0.05); 5NC#L48}t, DM
#iBax mRNA & ik R-F 2 FH3(0.87+0.83
vs 1.96+0.28, P<0.05), ZY#LBax mRNA & ik
KT EA B EA(0.87£0.83 vs 1.1340.11,
P>0.05); ZY#ABax mRNA & A /KR -F 8 4K T
DM#E(1.13%0.11 vs 1.9610.28, P<0.05).

ik B AR AR L P TR H
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KB R I9 (diabetes mellitus, DMK 18 11 J1 &5
Z—, LB B I BERG AHE S G IR O T ERRAE. A
A N A PR B R I R AL 2 —.
FUH2HIE B 40 IR 1 S R R R A D) K
Fa. AR I TRE IR B i v AU IV ORI 4 17
T I SC AR E WA HRIE. AN B 2536
TR DR B e LU R AT Rk, SEae e AR
S HIMIE 45 v 25 Re % W 2 0 DG P K R
B 7). ARSI PR 5 IR I s 4% rh 2
PR PRI MR B AU S AT R Al O T
) sem, Kt — S8R I T RID GPIG T AE H
ST RERIAE AL

1 MRRTSE

1.1 A4 fd B & SDRF30 M (W b EE R K
S FY L), AR E201-205 g0 TR
PRIl 4 b 25 (B B Bth . B, B R
FEZ. K3, e, KEE. RE . B4 din
e EE B, SRR, KERAE 25 20
g/mL; HiFi-MMLV cDNA %4 & ik 7 £
UltraSYBR Mixture(With ROX)i 7] & 306 [ 1t
SR A ED R A B A T STZ R SigmaZy
H PR A A LR (superoxide dismutase,
SOD). A [ (malondialdehyde, MDA)iX 7%
N R E RS i TUNELI A&
ROCHE A &) 77 iy SERF2¢sPCRALstep one plus
S E ABIF- .

1.2 7%

1.2.1 shan 5 AR AEA B & KRR BENL > A 1E
HXTHALINCAL) BRI AL (DMA])FI P 24
FIH(Z YY), BEH10 5, T DL k) il M
PEMETR2 wkifim, Hl R A 2R 20 T v 241 T4 K B
2 — RE IS IS 1%S TZI 50 mg/kg, 1F
R SR U S AT AT B Fr R R 2R v (pHL 4.4,
0.1 mmol/L). 72 h/i7 % H Wr J& It y2: 00 o i B,
MUK =16.7 mmol/LAH B R A B S vy 3t
B JE, 2T TR T DA B AR B e 4
2410.58 g/(kg-d)HEH, 1E 0 HEZH AR bR i 1Y
A5 TRV PSR KHE S . B 1H10:0045 25—
K, 356 wk',

1.2.2 A FE4w: (1) MOl MR RS pieiR
BCWEHEL. RE. BO. RKE. RE
s ()R RS IR K SR S R R
DR T WL A I e AR Ak RS ifiL B, I Beck-
man cx74 BB ELSIHIANE; 3)EHET R
(gastric emptying rate, GER)[FAII: KA W4
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FEHVE, TH6MK, 25824 hy 25K2 h)E, T
K500 mg/LY£L %52 mL#ER, 15 minj54b
B, I, 54L0T T RsaT ], B AR 3,
AT E R UIIF, MK s WA, ©RN
20 mL. JIA20 mL 0.5 mol/LE S ALAh i HEY
4], R E 1 h. BUS mL B3, IIA0.5 mL 20% —
AW EEA, 3500 t/minZ 0010 min, B L
W, 23 E T K560 nmAbil E WG (A)
(M), 5702 mLEYZEH A8 mLZ& T
7K+ 20 mL 0.5 mol/LESEMH . 4 mL 20% =4
LR, BiHES), MEAEbRHER 2LA(E). K
GER = (1-52M Py 21 A (/bR UERY 2TA () X 100%;
[ E=REANE €i=E 7L on | BR=EA RS L =P g2 Eh ik
B ZRVER MDA B, #IEA 4 Ak filg 1k
KrSODYE 1, FL AR BB 43 i) 4 HE I ) 5 vi
FHEAE; (5) B LA e gd Tk R FH TUNEL
i, FTUNEL A S U W] 54 4. 4 140 1o i
WA BRSO, YR M S W A O,
TR BEALE 6 = ALY, P4 T F5 % (apoptotic
index, AD = T 745 WLAN i E/ 743 LG
B X 100%; (6)Bcl-2. BaxH:K R IA R K
ffIReal-time PCRYZ%, $#%HiFi-MMLV ¢cDNAZS—
G GRF £, UltraSYBR Mixture(With ROX)
WA B . UIGAPDHA NS, 5|7
H X PCR“) v BeRK /N K2 Bel-2 L5 19751
H5'-GGGCTACGAGTGGGATACTGGAG-3', ~
W51 Y5 A 5-CGGGCGTTCGGTTGCTCT-3',
P P=H) 4101 bp; Bax L5155 5 -GGT-
GGTTGCCCTTTTCTACTTTGC-3', Fis51¥F
5 }5-GCTCCCGGAGGAAGTCCAGTG-3', 4~
B 113 bp; GAPDH L35 W65 R 5'-TG-
GAGTCTACTGGCGTCTT-3', Files|¥Fs1K
5-TGTCATATTTCTCGTGGTTCA-3', 3" =4
4138 bp. HHi R 2 34T 40 #T.

it AL N HISPSSI13.0% 4. &%k
FFE IEAD A, 7255, Hmean+SDR IR, 414
LK LR 07 Z2 00 i, 22 gt 2 i X
(), WIE— DA M LR, Y FH SNK, P<0.0524
ZERA GRS

2 BR

2.1 &K A — R LA e I H O ALK
R ARl R 4F, sh1E |, B R6EE, WA,
T POKE KR IE R . Tl P 4L b v 5
STZJ&, Mk W2 T, $=16.7 mmol/L, H.Z#i
HIZ. 28, 2K, WSS, RVIR
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T7%, F @aSARCRBESPRNERREEREAS Ll 48T evEin 1851
WA G 5
AXLMBAHRT

papic] n ARE(9) [M¥E(mmol/L)
NCZH 10 289.85+6.43 6.02 +1.09

DMZH 8 133.29+6.14*  22.09+2.30°
ZY?H 10 140.08 +4.12° 16.46 + 1.95%

°P<0.05 vs NCZH; P<0.05 vs DMZE. NC: W3B84H; DM: & HI4H;
ZY: g4,

DB n  MDAZZ(hmol/mgprof) SOD;EI4(U/mgprot)
NCZH 10 2.12+0.08 120.20+1.21
DMZH 8 7.55+0.27° 48.18 + 1.46°
ZYZH 10 2.82+0.16* 73.66 + 0.55°

°P<0.05 vs NCZH; °P<0.05 vs DMH. NC: WWB4E; DM: f&Hu4E;
ZY: 1Z92H. MDA: IR, SOD: BRI YIIRILES.

B, B OMEREICOGEE. SEEG IR, DMA4 K RAET:
2H.

2.2 BLA K RART & Ao fo i 64 b SNCAHAM L,
DMA5ZY 4 K AR = 2 T F£P<0.05); ZY
2K B 5 DMALAH 3% A 2 10(P>0.05).
EINCH M EL, DM 5 ZY 20 K SLfop 7K 7 1 2
FHREI(P<0.05); HDMAIAH L, ZY 241K BRIMUHE T &
(P<0.05)(F%1).

23 B KR FHEE s SNCAMLL, DM
HE5ZYH R EHE 2 2 T F4(62.64%+4.51%
vs 18.65%+4.30%, 26.84%+2.35%, P<0.05); 5
DMA L, ZY A H HE 2 B B4R 51(18.65% &
4.30% vs 26.84% +2.35%, P<0.05).

24 BMKRFHLEMDASE. SODE ML
B 5NCALXTH, DMALRIZY 41K iU H 414IMDA
a2 T, SODIE M B B {K(P<0.05); 5
DM4IAH L, 28 TR YA 4% o 25 T 1S K
B MDA 7 & 2 BRI, SODIE I 23 Tt
FH(P<0.05)(#2).

2.5 B KRE-FHE MM T i NCYL
KECE P L2 E D W 40 M, 5 NCALAH
L, DML K ZY 240 B V3 WUR T4 i 4 B W 5
1#22(0.28%+0.25% vs 10.84%+1.18%, 1.73%
+0.09%, P<0.05), ZY ZH 5 B P Hs LA i
25 2 A DMA B W/ (1.73%10.09% vs
10.84%+1.18%, P<0.05)(Kl1).
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payizh n Bd-2 Bax
NCZH 10 1.65+0.28 0.87+0.83
DMZH 8 0.59 +0.09° 1.96 +0.28°
ZYH 10 1.10+0.27% 1.13+£0.11%

°P<0.05 vs NC#H; °P<0.05 vs DMZH. NC: WRZH; DM: i&7u7E;
ZY: 4.

2.6 2 KR BULBcl-2. Bax B EEHH
ENCAUX E, DMALK W E A Bel- 2L K ik
B 30 BRAIK, Bax 5E KR8 B B 7 51 (P<0.05); 5
DMAAHLL, ZYH KW E AL Bel-23L KL W]
BT 15, Bax KR TR (P<0.05)(£3).

3 1Hie

DGPI¥/## & HKassander 1 19584F ¢S4 H, DGP
SEAR R TR PRI IS PRI R e —, LUE 3l ) R
T AIHE S AR A F- ERHE. P dr HaE, 27%-65%
I ZRHE JR 995 £ 3 I Z30% 2 ZR0HE J s B8 3 o HY
DUEHE RS, 2 0T otk . H R
RN, BEHWK. RERT, o, X
o RESERER.

H AT B 22058 A DG P A 3 52 5 ey Ifi
WA, BEMEIIRERIE. BhEBEER
Gl BHa RgMa > Cajalli) Jidl i
(interstitial cells of Cajal, ICC). “F-#5 WU A8 K 4
TR RR G A5 K 3 AR OC. Brownlee! ™42 H b5 5
SRR = A Tk 22 R AR A 9 S T R A AR A B K
FEBE PRI S I RE I 48— R A ML = 0B
AR Y i T e R AR E i B (reactive
oxygen species, ROS)FIE MR H thHE(reactive
nitrogen species, RNS)=42id £, 5] kAN,
AL R A i [, 3 S M 46 i A=
HRIh RS, B R AL B A, AR
GO R IAEAL A T 40 O T W IR e
B B0 P D9 R A B PR o 2 5 7 4 22 el
PRI I RAERI R A R T EEAER.
{HE T A AN PR B T-AEDG PRI H LR
IR LD, DRI AT TR I i v S S TZ IV 7 3%
HALDGP K B, PR A AN 3 M L5 3 1
Y 98 T-AEDGP A AR .

AW ) 22 AN IR DT R 52 31 HE A
ROSHut:, KA A N, T8 R Bt 4

AL g5 38 25 P 25 3%
WA BB, Fph)
B T % WL 4n e 8
—HEA, B AR
s 325 K A AL
B RAR AT
GBI R BT
REAE A ALH.
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W UIMDA, Ah el it (R AEAS G, AR, [l
MDA & 2 AR At (] e Hh s it T ROS T #1748
k. BRIEEM D AH FH >k S W 41 28340 i g oot 48 Ak
FEPE, TR0 S B A A A0 0 (RO RE T, 2 S 41k
N BCEH R AR, SOD & TEFRROSIH 45—
By 2. e AU B 8 A MO 1) ph R 0 B N (1
Uh%E, SOD W AL B A B 5 7 K HL0,,
HGSH-PXECATHH,0, 548 Ay 7Kk, MG B
A B 7, Bk AR T S A SO, b
MDA, BA PN IAER. Bit, SOD&Z
HUR A B RS A Y. SODIE P
A R WAL R

ARG R, 5 IEE AR AL, B
RYLL R RS AP W S T IR W TR AL, B4

ZASO D TE W] I FFAIG, 1 S 40P W K SF- 1)
MDA 5 W] B0, BiWIE mflii% 3 T DMK
HLVR IR OS 14 18 55 4517 B (K 3h 2~ S T,
AL BRI, PURALRE ST N B RN Bl
AACR O BN, A8 30 ) Dy REIRZS 1
7= R AR 2 R A, R K B R A
TE 0T JE 2K Bk 3 A1, X B W) i 3 1
e AL N UK P ™ EE I T DMK L B B
B A9 IS A A4 P e B R38R RO S KA 4
B, ST T, D 2 3 A P S i it
AR BRI PR . AR REE R,
WA T A R R AFRR, BT EANE
ORI e R K = S 2 1 RN T
B ftAE 22 B B T ACSZE Y I TUNEL
AR RS 2 K B 1T LA M TR R L
Xf IR B T, S R DG PR B 1T UL i
VRS RTE L E NS SR TSP S Gl B
e B 3 TR SR B ORI, 8T LR
(K3 T H 3 n, 1 D RE T LA i K H
Ik, 38 YT LR AT 1T R P 3l ) Sh g
WigAT, S B HEAEIR, ZDGPA I H 5
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Kz —.

Bel-2 5 1 A2 R 715 40 B0 T o RS, Al
X e R S R AN B N RS e A R
PO Bel-2 g 3MIE T DA, T LR I
Pk, BHWr SR AR B, FHIE 40 €0 28 C ki fA R
W, FEPiBax. BidE{RIHT-RE. Baxti A HA
LA I TR, fh S5 Bel-24321%0 R Y544,
AMAFEGIBel-2 LRI T EH, T H A
Eo AN o A NS ST %5 % WA LN LB i B TE R
AR LA R I 1, BRI JE P A7, RO i £
FCN M T e & 40 MR T A 9 R A A 4
KRB AL Bel-25E R Rk T E H O 41
S8 PBRAIK, Bax ik R0 S5 1E 5 X6 B2 B S 7,
XRHIDGP I NLAN ML T Ky Bel-2 5Bax T
5, A0 NPT IE TBE BRIR T  4T A, ATT 5
S0 o 0 T p R R, R PR AR B A
ZUAM UK T, A A 805 5 1 15 11
VLA B T8I T e RDGPAR A K EII L
7R

o B SR B RO T R T B TR T T
W, RSB PR T A ) 2 B R R I, K LA
JET B T . Mkt o BT A
YO, E R RS AS AL T A, FE
S, R R TSR, s k], R S9N
RESZ YN BB KAy, BT, A2 AR ik
WAE, s, IRACUTEATE, BB RE,
Wy e Kk, K IRVE SRAE. AR
B\ R v v R AT, T R 59, etk
TN R R i AR, H AR
Az, BHT &%, BTG, sk g1 B R R,
h R SR E.

AR B PRI 5 R ATL LU R R A A, £
L IR AR A AR, MBS 38 A TR
I 2595, WAL 2924077, W REXAG R 477 4%,
JI B, B, B ARTRN, RS B
fRPRAE TR, IS, K. Wli. K

2014-05-08 | Volume 22 | Issue 13 |



Tt F @RS AN RERREEREAR BN BB R0

1853

RN IMAL S 25, 25, dRAiedn, dE%8a
AR HI R 4 2 0 T3 S B I Sy T e
T ARG 1 A 3R BB e LB 3R R DG PR L
2.

AU KB, 28 ad R B 4% P 23
J76 wk, T 22K BRSSP B BAR TR A A
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