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[(FZE] BM:WEFDANE FHSAEMEE LA R (FD) MR UE KR R HE2s R AL B IR Y 5 8% & Bl R F (CRF) AR
SR 2(UCN2) RIK5E M o Fo ik o 48 110 H i SD Mt 2L BB L4 A 178 41 (8 H) At L WE WG 40 (40 ), 40 B4 T 2%
BRSO 0.1% FEMEIL 2 TR S OE B L i 2 6 do 2 2R 3 RIS, S BR B B, 1 2 Tk B 4 K BB ML 20 S A AU 21 B Vb b R A
FRRE T AL D w8 H. F A 6 Y bR IE & 4140, oAy SALR B & IN/N TV 55 5 Jr ik a it e 14 do A
iU IEH A RUBIRY2H 45 T 78 18K 10 mL-kg™ , #5187 AL 00 45 T 250 b I 1.6x10° g-kg' M F RS H T K AT 2.8,5.6,
112 g-kg'#EH 14 do MEIT) B Hezs 2 R KRR -GHLL(HE) e 67k WLEE 18 52 SEATE 38 L SR T 4 11 #0928 B3k vk
( Western blot) I 52 B 2% % 2 fit 58 4 Wig 4% =X 5 b7 (Real-time PCR) il 1 55 40 41 CRF,UCN2 % 1 X mRNA ikt ., &8 &4
KEEEBBIEARIEH , R AT TR AE ; 5 15 W 4 b R 41 R AN H HEZS R B %I (P<0.01), B 354141 CRF &
5 mRNA %3k 8 & T+ (P<0.01) , UCN2 & 1 5 mRNA F ik I g FEAIK (P<0.05, P<0.01) ; SHEAI L HL A F RPN H T b L 77
AR RNy | HEZs R BT (P<0.05,P<0.01) , F b 75 B F il ik 41 CRF 2 [ 335 B B BRI (P<0.05) , HF RPN H F i,
15 77 i 4 CRF mRNA Rk 34 AR R R AL (P<0.05,P<0.01) , F AP /SE 1 Ml i 41 UCN2 2 115 mRNA =ik i % I+ & (P<
0.01), &i8:FW/NE T K HEME AR FD & ) Jy /R, AL A] fE 5 P I8 H 4141 CRF, 7 UCN2 3R A XK.
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Effect of Xiangsha Liu Junzitang on Gastric Motility and CRF and UCN2 Expression in
Rats with Functional Dyspepsia Due to Spleen Deficiency

LI Juan-juan'®, WANG Feng-yun’, LYU Lin’, XU Lin', LIANG Xu’, TANG Xu-dong*
(1. Shenzhen Traditional Chinese Medicine Hospital, Shenzhen 518033, China;
2. Xiyuan Hospital of China Academy of Chinese Medical Sciences, Beijing 100091, China;
3. China Academy of Chinese Medical Sciences, Beijing 100700, China)

[Abstract] Objective: To observe the effects of Xiangsha Liu Junzitang (XSLJZ) on gastric emptying
rate and expression levels of corticotropin-releasing factor (CRF) and urocortin 2 (UCN2) in rats with
functional dyspepsia (FD) due to spleen deficiency. Method: Forty-eight 10-day-old male SD rats were
randomly divided into the normal group (#=8) and iodoacetamide (IA) group (n=40) , and they separately

received 2% sucrose solution and 0.1% sucrose solution containing IA for six successive days. Following the
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removal of mother rats, the three-week-old IA-treated rats were randomized into five groups, namely the model
group, mosapride group, and low-, middle-, and high-dose XSLJZ groups, with eight rats in each group. At the
age of six weeks, rats in all groups expert for the normal group were modeled by the modified multiple platform
method for 14 d. Afterwards, the ones in normal group and model group were treated with 10 mL-kg™ distilled
water, and those in the treatment groups with 1.6x10° g-kg"' mosapride and 2.8, 5.6, and 11.2 g-kg" XSLJZ by
gavage, respectively, for 14 d. The grasping ability and gastric emptying rate were determined. The histological
changes in gastric antrum were observed by hematoxylin-eosin (HE) staining. The protein and mRNA expression
levels of CRF and UCN2 in gastric antrum were detected by Western blot and real-time fluorescent quantitative
polymerase chain reaction (Real-time PCR). Result: No obvious change or organic lesion was observed in
gastric antrum of rats in each group. Compared with the normal group, the model group exhibited lowered
gastric emptying rate and grasping ability (P<0.01), up-regulated CRF protein and mRNA expression in gastric
antrum (P<0.01), and down-regulated UCN2 protein and mRNA expression (P<0.05, P<0.01). Compared
with the model group, XSLJZ at the middle and high doses enhanced the grasping ability and gastric emptying
rate (P<0.05, P<0.01) and down-regulated CRF mRNA expression to varying degrees (P<0.05, P<0.01).
XSLIJZ at the high dose decreased CRF protein expression (P<0.05) and up-regulated UCN2 protein and mRNA

expression (P<0.01). Conclusion: The mechanism of XSLJZ in invigorating spleen and promoting gastric

motility of FD rats may be related to its reduction of CRF and elevation of UCN2 in gastric antrum.
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T REE I AL A B (FD) J2 Il FR R 0L Y 2 R 8
i, BRI A AL R L b
J 68 4 R A b T A AE IR o FD 7R MW [ 52 A FR
A Ik 8%~23%' ", TR HCME VA 1 I S S B R A,
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R e A AR IR SR AR, O AT £ 2
2SI VE Y, o sh i S5 86 R %t B A2 HE FD LR
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. 2 .

Xiangsha Liu Junzitang; functional dyspepsia; gastric motility; corticotropin-releasing
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1.1 3% SPFZ SD ML 5 48 2,7 H &, i &F
F6 H, 5 Rl 7L BRUR 28 %, S AR AL AL . 05
B T3 AR (AL ) AR BOR A BRA B A A IR
5 SCXK (51 )2016-0002, 1l 37 T i i % sh ¥ b5 , &
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R EE I BT A 2015 4R 2 N R AL A 24
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AR AR R 112 g-mL A5, 4 FE 4 °C Uk
FERAE o MR 5510 06 1) 7 g 1 v [ v B R
B VG 40 S B 24 500 B (B ma DR 25 BRAA | It
S H19990317),

1.3 a5 it & e (35 B Sigma 24 W it
1001437587) ; KEWH (FE /K i 22w, 4L+ 0552C003) 5
P CRF 58 BE PR , S dt UCN2 £ 5 B i 4, Bl
MR A ALY (HRP)ARIC A 1L £ P e B BRE 1 G
(1gG) ,B-WLB # F (B-actin) FL 1K (& [ Abcam 22 7],
5 23 % 4 ab184238, ab231050, ab6721, ab8227) ;
TRIzol & RNA $2 ORI [ KARE B (AL mt) A IR
23 )4t DP405-02 ] 5 98 AR R - L (HE) G ik (21X
TR A YR AR A A S G1005)
PrimeScript™ RT reagent Kit with gDNA Eraser,
SYBR" Premix Ex Tag™ 1Tl (Tli RNaseH Plus) ( H A<
Takara 2y ] , 41t 5 43 % & RR047B,RR82LR ).

1.4 4% YLS-13A AR /N Rl 43 (i 8
s B R AR T ) ; QL-902 B3R IR 4 AL (1]
AR DL IR A 38 1 15 A RS 7D ) 5 3-30K U AR I 250
ML (€ [H Sigma 2% 7)) ; ABI7500 K 52 i 2% )6 o & 5
4 W 5 & 2 ¥ (Real-time PCR) f¥ , NANODROP
2000 A9 43 O O B A (FE B R R B A A )
Rt2100c % i 4 £ i 42 ( 32 ] Rayto 23 7] ) ; GelDoc-
1t310 Bt IR A% R 48 (£ UVP A 7l ) ; BG-subMIDI
AU KA (A6 A AR R A BR A R ) s RM2016
RUA ) R LSRR A PR A R o

2 HiE

2.1 WERL BIESCER[10]05 %%, 48 H SD it 3L
N MR SR 3 d R HIEREAL S S 2 4L, 43 0 R E E
H (n=8) , Mt £ Wk i 2 (n=40) . L 2 Bk i 4 45 T
0.1% FEWE B 2 158 e v W E 8, 1B 4145 T 2% BB
WRES , FHRoo2mL, ELH#E 6d, KRl AE
3 AW S BRBE B LA T, B 2 Tk e 2 e KRR I
SREALSY Ry S A, BE A 8 L 4 B AR AL | B b
M FWHANEFIR P o mAlaEd. WERKRE
6 Jul I I, BROE AN, H R S H KRBT /AN F &l
SEUY N B OKAE N K KT A /N & R R
2.0 em, 7K 22.0~24.0 °C, B4 KA 6 LR, K
BT LAFE /N5 B A 3 8 AR AR B, DT 2
KBRS E T B . RRIREFFSL 14 h, i 2 14 do KR
8 JEI M4 B, WAL A o, S0 45 R R R L2
J¥e T B /N 5 3k N7 S T A AR R R R TE A
PR 2 T BV AR R B OB TR TR
Bl BE R AR AR R OK B AR

B HE 2 R BRI, I v R B2 7R VE A WS ) K D-AK B
R REAL, LR A R T T 3 41K BRUE 48U EY
AR W 5 A5G FD LR UE R, S5
R A g A R — B R R R )
22 47y WELSHE BHKRHMA TS
B M 10 mL-kg AR BT IT5 B RHEE 1R, i%E
214 d. MR 60 kg AT REWNE T HLH
N 54 g 4T BRA TR BUR R =] /60 kgx
6.25 THF A F RPN T 17 7 B 4 K RS 25
5.6 g-kg', AR it 4Ry 2.8 grkg!, R 4N
11.2 g-kg', 20 A BN R 19 1,0.5, 2 /% . 4R
i 60 kg BN B KBV 0 R H i 15 mg, # M8 FiR A
A BV 0 R KR4 25 5N 1.6x10° g-kg's
TE T MR 25 T S IR TR ZE ROKRE ' o
2.3 A
231 KR—BREUWE WEREKRELE HE.
RUR (i, R BRI 20 B R S (% O
232 KREMEFSE HFEEWE &AL R
6 HUR BB 1 5%, 10 s KB4 25 110 45 25 5 A4 o i
i
2.3.3 PNy AR W R BRI ) g 2H Bl AL Ak B
6 HOR L, 8 R BUIIUE J5 BB e i i b A T
XA N B LN S DAER | W T VA
T AT AT R BRI G4 AL, 7 KRN
WG, A F 3950 F 18 TG B, SO K BRAR I,
i F 2l sk KBRS KAy, B 2K R 22 ) 4
3T ME .
234 CEREAMIERG R REHs %2 KKK
)R R RS K 24 h, BUR W KL LT 4E K AN 10 g,
W T 250 mL ZE MK L 3 A W Ry 16 g, B8 8 g,
VERY 8 g PTG PR K 2 g, B FEFI AT, BE il 129 300 ¢
[ P o 2 [ MR RO 9 300 mL. A K[ E S
3 mL, 50 minJ& 7% /K& &M S mL- kg I& 1= 3 5 Bk
M JFRE L R 3/0 e 45 L E DRI Sk T B 2 L H
RN T R H AL R EIEE RSB, A
FRER K TE VR B N AW G W T, B B v i I
TAX AR . BHER=[1-(HF2i&E-§
e ) % 100%.
235 HEREMEKXNHBEZHLURHIES IE
FU LA 4% 2 T B Wb, & A 05
YR JG 647 HE Je (0, WA B S AR A LAAR I 7
FHLH TR A
2.3.6 A 9% BN ik (Western blot) A6 il K B
CRF,UCN2 & &1k HUHE T4 4L, A RIPA 2
. 3 .
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fif AR TR 219, 4 °C, 12 000 r*min™ B> 15 min, B
EE W . BCAEMN & & A Wk B, BC #il 10%SDS-
PAGE B B¢ , Rk 47T B AR CHLUK JFE I, 5% NI 15
¥y &= W B 1 h 5, 400 A —$t CRF(1:2 500),
UCN2(1:3000),4 °CHF & i 7% , TBST P 3 ¥k, 4R
J& A Z 4t HRP AR ic 19 1L E 405 1gG(1:3 000) %
HMIERMEH 2 h, £ ECL 8 BEE B3 A8 %
1B R Tmage T M 2 B8R 1F 5t B Y 2571 K
HHFT 5387 o
2.3.7 Real-time PCR & Il X R CRF, UCN2
mRNA ik HUH S 4140, i il TRIzol & RNA #
B 50 1 47 RNA 2 B, 28 52 41 W e i s v A6 U
RNA ¥k B F1 4l iF . >R H PrimeScript™ RT reagent
Kit with gDNA Eraser # 17 cDNA J ¥ 5% , 52 5 54
Fie s S UG A AT, DL cDNA R BB 54T PCR 97
B, LA R 95 °CHUAE M 30 5,95 °CAE 1 5 s,
60 °CiB Kk K 4Eff 40 s, 3 40 N EER . 514 R b
Invitrogen 2 ®) ¥ it & Jl , J¥ 5] Jy CRF | ifF 5"
TGTCGCCCTGTCTGCCTTGC-3', F i 5-CAGCG
GGACTTCTGTTGAGGTTC-3', K Ji 180 bp; UCN2
I ¥ 5-ATGATGACCAGGTGGGCACTG-3', T {if
5-AGGTCACCCCATCTTTATGAC-3', K J# 367 bp;
B-actin [ ¥ 5-CCTAAGGCCAACCGTGAAAA-3',
T i 5-GACCAGAGGCATACAGGGACA-3', K Ji¥
106 bp. BEASFEAKE M 345 AL, R A 27241 40 by
CRF,UCN2 mRNA X} 5 &,
2.4 SitJrik R SPSS 20.0 B Seitar b,
Bl x + s Fom , HAMESHRR , A5 ES
S3 A WSR B PR 3R O 25 43 B, O 26 55 I R H B/
I Pk 22 Rk (LSD) K 56, 5 22 K 5% % ] Games-
Howell K 5 ; 5 A A5 A 1E 4 43047 W SR AE S 80K 56
B 22 A~ ST RE AR Kruskal-Wallis H A 5 . P<0.05 %
INERA G ERE L,
3 £R
3.1 XJFDBEIE R R —BORE M m 5I1ER 4
Pl A, A6 T80 20 R BRUORG bt 22 BE L 2 i IR AL, O B M IR
IS, e BT A AN SR, KA U SHORI A LA, &% 45
2y R B — RS Y e RS MG A AT BhIE
WL, BAKE , KERE .
3.2 XF FD B UE K BUA BT & (52 me 5 IE R 4 1L
BT 2 KRR T i 1 3 IR (P<0.01) 5 SRR 20
PbAE, 4% 45 25 40 K BRR T 5 33 A AN Il R i K, 3L
R R A K N R A S T S LN = B R B TR T
F(P<0.01), WFE1,

. 4 .

F1 BWAEFHNFDBETEXREREMNIM (ixs,n=6)
Table 1 Effect of Xiangsha Liu Junzitang on body weight of FD

rats with spleen deficiency (x+s5,1n=6) g
215 Fl /g k! EeEzaif EeE) =

EH 360.87+6.13 447.63+30.00
Bl 278.85+14.817  350.28+22.48”
VD F 1.6x10°  278.25+9.85 401.05+20.39%
THAEFG 2.8 279.25+12.29 380.83+11.92
5.6 272.68+5.13 418.07+14.879
11.2 272.77+6.16 405.10+28.47%

5% 4 Y P<0.05,2P<0.01; 588 4 4> P<0.05,
YP<0.01(F2~6H).

3.3 X FDMEIER Rt EAENE  HIEWHL
B R 2 R R i 2 /D (P<0.01) s S 20
PO, 45 20 25 20 K Rk £ R 1 I 2 0 i (P<0.01) .
W2,

£2 BWHAEFHNFDBEEXRETEHHM (Fxs,1=6)
Table 2 Effect of Xiangsha Liu Junzitang on food intake of FD

rats with spleen deficiency (x+s,n=6) g
4151 /g ke EAEST] s
IEH 34.0241.62  43.07+0.73
LAY 30.12+0.427  37.21+0.48%
ERUPYl 1.6x10° 29.94+1.37  40.45+0.69"
FWARE T 2.8 29.2340.57  41.52+0.95%
5.6 29.3140.78  41.54+0.77%
11.2 29.25+0.84  39.28+0.28%

3.4 % FD MU UE R BAR p @52 mg 5 0E % 4 1
BB R BN 2 35 BRI (P<0.01) ; SRR L
LR AV B S & (1A = e s EIN= 111 B 2 N
1A 4 (P<0.05) . W3,

x3 BWABFHNFDBREIEXRIMAMFMN (ts,n=6)
Table 3 Effect of Xiangsha Liu Junzitang on grasping ability of

FD rats with spleen deficiency (X+s5,n=6) g
4 ik /g kg e} B G

EH 1738.02+47.36 1 844.20+40.61

%] 1386.37£106.47” 1 634.40+84.09”

Y| 1.6x10°  1408.25+41.97 1799.73+43.55

HTWANHE TG 2.8

5.6 1 428.08+76.10

1 407.85+42.09 1 686.25+122.00
1 819.90+42.54%

1.2 1 448.15+95.35 1792.83+55.92%

3.5 X FD M EIE R BRE HE R B SIER 4
PO, BT R BRE R A R K R IR (P<0.01) 5 5
BERY L LB, B b b R A B A D S 1 b v R
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HARREHEREE TR (P<0.01). WEKA4.

R4 BUOARETFHNFIDEETIARBHZTENIIE (F+s5,n=8)
Table 4 Effect of Xiangsha Liu Junzitang on gastric emptying

rate of FD rats with spleen deficiency (x+s,n=8)

25 Fl /g kg H 2 R /%
EH 73.79£7.78
LY 51.67+7.04%
VB 1.6x10° 72.54+11.45%
HFWRE TG 2.8 57.88+12.92

5.6 69.29+10.20"
11.2 74.08+10.08"

3.6 ] FD MR GIE K BLE 52 4 200 BB 25 1Y 5

FHKREEALURBE AR ® , R L8
i MR AR, TG 4 RE AN IR T8t 9 M R A 25 4
KM, WE 1,

E F
A IEF UL B BRI C Y R DL B RS H FARN A
E. W NH TR S F ARS8 7w R a2 (P 2 1A
Bl1 EMABFHINFFDBEEIARBEEAARERLSHZN
(HE, x100)
Fig. 1

Effect of Xiangsha Liu Junzitang on gastric antral

morphology of FD rats with spleen deficiency (HE,*x100)

3.7 X} FD MK IR K U 52 40 41 CRF, UCN2 45
TR 5IER A A BRI KR 51418
CRF i H & 5 W JH i (P<0.01) ,UCN2 H H R ik
BB R AIL (P<0.05) s SRR LU, s v b R 4

N HE T 5 A 4 CRF & [ %2 5 W 1 R AK (P<
0.05), FWAETEFEAH UCN2E A LKA LFT
1 (P<0.01), WL 2,55,

CRF — — 1 21 kDa

UCN2 W o w— o — w12 kDa

[-actin ———— S 3 | ).

A B C D E F
El2 FDREEIEXRBERMHALCRF,UCN2EHRIZRK
Fig. 2 Eelectrophoresis of CRF and UCN2 protein in gastric

antrum tissues of FD rats with spleen deficiency

£S5 BHABFIMNFDBEEXRERAL CRF, UCN2EAR
EWEM (F+s,n=5)

Table 5 Effect of Xiangsha Liu Junzitang on expression of CRF
and UCN2 protein in gastric antrum tissues of FD rats with spleen

deficiency (x+s,n=5)

21 5 /g kg CRF/B-actin  UCN2/B-actin
IEH 0.37+0.17 0.70+0.14
LR 0.77£0.20”  0.37+0.17"
LY b Rl 1.6x10° 0.42+0.17"  0.40+0.19
THAE TG 2.8 0.59+0.33 0.25+0.19

5.6 0.58+0.12 0.49+0.23
11.2 0.42+0.08  0.82+0.15"

3.8 XF FD M4 M uE K Bl H 58 41 241 CRF, UCN2
mRNA £IKFEW 5 IE R4 R, B4 KRS
5 41 41 CRF mRNA £ ik & I % J+ & (P<0.01) ,
UCN2 mRNA £ ik i FFER(P<0.01), SHEAIL
A, F /S H Tl a4l CRF mRNA &3k &4
AR (P<0.05) , Il 25 70 b R A0 B b 75 8+ e 5 42
H AR E B 8 (P<0.01), HFANE T & 7 &4
UCN2 mRNA Rkt , Z R BEA R ERITHE
X (P<0.01), WFE6.

F6 FBWAREFHXFDEEIEKXRSEEHL CRF,UCN2 mRNA
RKIERI B (£s,n=4)

Table 6 Effect of Xiangsha Liu Junzitang on expression of CRF

and UCN2 mRNA in gastric antrum tissues of FD rats with spleen

deficiency (x+s,n=4)

24 5 /g kg CRF UCN2
E# 0.30+0.05 1.63+0.13
H Y 0.75+0.33"  0.49+0.127
LU b F) 1.6x10° 0.17+0.09"  0.73+0.23
FEWAE T 2.8 0.57+0.20 0.73+0.20

5.6 0.38+0.16%  0.92+0.41
11.2 0.31+0.16Y  1.58+0.46"

« 5.
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4 it UCN2 i i 5 CRF2 Z AR H5 5 45 & LR ol i 5

FD 11 % 9 HL 1 i A A, B ATk R 1 sh ) s
i 2 2 G B LA, 0 B ) B AR A R
BHEZs SR . A W 5T & B 25%~35% Y FD & 17
7 HEZS HER L X 5 FD R R A0 S 1 K R
RN e Rl F O L VN R = i R DA R &
TR E AT S A B R E
Fiz BT, B R B, w5 S W 4 5 s g
W LA Bl Ty o 2 2% Pl IR 5] R R U AN g
BT R TR R N R A B ) B R
AL UL, o fE R T R R AR A B AS R AL i
WA AL G RE TR YT LI IR & .

FEWABTFHEABCY SR E W), %7 &1
WA 77k F 7 sk Lok =2 R OKREF
M, e S AR ARE HEHRE 7%, 0]
a8 I S =N VA U BT A7 I N (1 ]
FPARIFAB . 4 e Ah, T i AS A, il b A5 38, 4 AS
W, ELAT AN 25 S AT AR Z T B RE N IR YT FD
JI E GE A 2 T AR 2 B A B 5 R A D S
B LAY E R (RS s mER . A
SRR BRI KR — R AR R
O BB HE A R OE R 4L B R AR, S48
TR BIE 25 5 78 XA A FD AR TIE (9 R AR A7 A
Zoh EAlEEDSHE T TR, LR Kk E
Hezs e th B W) R BE ek L 3R X F A X
FD Ik 3IE K BRUELAT st e MR AR i B 3l AR

CRF & — Pl il 41 4> 520 56 2 20 LA A 28 D9 43
K, 7z o fi T s 285 H p il & A a
11, CRF Al 5132 8 8l J1 i el A% L 5 i UL Xk
P HE 2, 2500 58N R iX 5 NS & PR
CRF JT6 #2617, ok b 22 i 4i 2% B 4F Bl CRF Xf
H 2h 1A A ) R, 255 2h ) I8 B 9 T 4 CRF
AR HEas 2R 7R RS S5 T CRF RE % 0
KB IARE SN A &R g™ . Ak 5% W 4%
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