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FRFIN 52 ¥ (ELISA) A5 U 1L 7 C B4 IR ik (CNP) K 15 527 1 UL 2LA B IR 7% (cGMP) % &, #5 [ BT 52 % B 6 15 ( Western blot )
R S0 WL B BUAN PR IKSZ /K (NPRB) SR R Rik ., SR 5ERA K B RAKXEAKE HHESRHE R (P <0.05,P<
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&5 : R TE D) AR R T AL AN B K BAEE CNP-NPRB-cGMP {553 % 5042 , WU 17 vl gl b 8 %05 S @ IR B o sh 0 .

[X@WR] WEIE; CRBIRA; BV B BARKZK; WEFH

[hE452EE] R285.5 [iktriRag] A [XEHS] 1005-9903(2017)13-0133-05

[doi] 10.13422/j. cnki. syfjx. 2017130133

[P H iR ] http://kns. cnki. net/kems/detail/11.3495. R.20170420. 1109. 046. html

[ M4 HARAE] 2017-04-20 11:09

Disorder in CNP-NPRB-cGMP Pathway of Gastric Antral Smooth Muscle of
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[ Abstract | Objective; To investigate the pathogenesis of functional dyspepsia with spleen deficiency, and
explore the intervening mechanism of Sijunzi Tang. Method: Fifty-two male SD rats were randomly divided into
normal group, model group, Sijunzi Tang group and mosapride group. lodoacetamide gavage method, small
platform standing method and hunger disorder method were used to establish the functional dyspepsia rat model with
spleen-deficiency. After modeling, Sijunzi Tang (6.3 g-kg ') and mosapride (0.45 mg-kg™') were given to each
intervention group by gavage, once a day, for continuously 14 days. Gastric emptying rate, C-type natriuretic

peptide ( CNP) and c¢GMP content were detected by enzyme-linked immunosorbent assay ( ELISA ), and
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natriuretic peptide receptor type B ( NPR-B) was determined by Western blot. Result; Compared with normal
group , weight and gastric emptying rate were lower (P <0.05, P <0.01), CNP content in serum, NPR-B protein
expression in gastric antrum smooth muscle, and ¢cGMP content of gastric smooth muscle were higher in model group
(P<0.05, P<0.01). Compared with model group, gastric emptying rate was higher (P <0.05), CNP content
in serum, NPR-B protein expression in gastric antrum smooth muscle, ¢cGMP content of gastric smooth muscle were
lower in Sijunzi Tang group and mosapride group (P <0.05, P <0.01). Conclusion: Functional dyspepsia rats
with spleen deficiency show CNP-NPRB-cGMP pathway disorder. Sijunzi Tang may improve gastrointestinal motility

by regulating CNP-NPRB-cGMP pathway.
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(RFERAMFAS I, 35S AR IRE K H 4
WR 24 20 1, 40785 BT, J2 e I g AR T, I IR IR T
JBUREUE FD Al HTI% 07 s Ia 97, Je AIF 5 Hh 24 fd
MLHIB A ) A &S, C B R 40K ( C-type natriuretic
peptide, CNP) J2& J& £l Ik X J&% ( natriuretic peptides
NPs) H () —Ff, BEAE 58 R B CNP AR I8 8 - 5 L 40
M E ) B B PR #8 Ik 5% & ( natriuretic peptide
receptor B, NPR-B) , 5|2 4 g P4 55 — 15 i 35 5 H iR
(eyclic guanosine monophosphate, ¢cGMP) F &5 , M i
- GC N1 2 I R S A -
WM RE HIE D) BE PR AL A BB R B AE 7E CNP-
NPRB-cGMP {5 538 #2242 , Jf 1z FH v BE At i A5
75 VU 170 % IR DR B E AT+ B0, 43 IR ik 2 fiE
PRI ACAS R A & AL L R At Rt v 24 g 4 AL
1
L1 3 ASCEME A 3 d A9 SPF 2Lt SD
2B SIS TR LR sy bl s ek
W5 SCXK () 2013-0002, A B 53 BF #45 K Y )
WA KA LE ) RA hEB S W e T Z 5 2 i it
HET HEAT (LIS 2014044)
L2 25y ki WA FIHH RS % 2015 48 i
CrhEZG8)  H 32 20 g, FIAR (15)20 g, R%
20 g, HE (5 )10 g, FHVLFI R IL2500 A BR A | 24E
7R R 2 B0RL ) (445 20 5l S 1603039, 1602019,
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spleen-deficiency syndrome; C-type natriuretic peptide ( CNP) ; natriuretic peptide receptor

(L CST 22w, 4it*5 0014) ; Pierce BCA 4 [ 4 Il
R &, e RO Y, B m — % & 4 (PVDF) i
(fit2 Merck Millipore 2\ &), it 5 43 % Sy 23225,
1623502 ,R6NA8607G) ; Anti-NPR-B £ 7 & i 14 ( %
[E Abcam /3], #t5 ab14357) ; K B CNP Jifg ¢ 4 528
W BfF I 5E ( ELISA) 0 & (R R A AL 5
E16016376) ;cGMP ELISA it %] £ ( 24 [# R&D A+,
fit'5 339464 ) ; TobE A 2 FRMI W H R 5 R 2R 4R A
YNEI

1.3 {U#%  Victor X5 B Z I REREAR AL ( 32 [E Perkin
Elmer /A 5] ) ; Mini-PROTEAN® Tetra # i 3k ## , Mini
Trans-Blot® 71 &% EJ i | ChemiDoc™ XRS + System %!
2 kIR Z 88 (35 [ Bio-Rad A +]) .

2 FiE

2.1 WL SHESMEH YR EN A R
RSB TT, T4IR 10 ~ 16 d IF44 T35 0. 1%
WL Tk B O RE VA W 0.2 mL/ HEH B H 1K,
AL K I 3 R FH 7K R85 /N1 5 0 7 I RS LA 2R
B A H 1800 ~ Yk H 8:00 4% 8 JH i K BLUE T
BH#3 em, 5 15 cm WEABIE/NES Eybsr , FE6 T
AL 10 em KT, KIEZ 25 C B HS T8,
HEEH R R, G 14 d,

2.2 SPHSHYHTY H 30 Rl n KR
B3 A BRI R 25 2, th 2 45 T T 25 A DR
YT, V92545 T B Vb R R T I, R R 24 5
5 R R OC R O R R4S 2550 & (5 200 g {K
) = AJHZGH & x 0.018, W] A2 #5052 56 BF
U E DR AR N 6.3 gokg T SIS
A2 5 4R 0. 45 mg- ke, B HMEH 425 1K,
14 d, BEHL 10 H ok 4 B IE F R BRAE b IE
W,

2.3 BN KEAELEE TAAR 18 h, ¥
2R S T /K T R B B VR R 0. 75 g-mL T
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A, 4% 10 mL-kg ™ 458 H K RESE  ic AW
AR V,30 min J5RR AL BT L HHE R B
B o PRICTE I B R B LR W, R R H IR
W5 F 424 [ AR e e s PR B S B W, B HE
2R AKX T,
B = (W, -W,) V' x100%

2.4 ELISA 4500 K B G CNP & & Bl JBR it
& AT IR, 318 3= 30 ik b fh Bz ok it o FH 25
O3B — R R R LS R AR . R/ K =
WEEE 2 h, L4 °C 3 000 remin ' &0 10 min B |
JZ I H T ELISA &G . ELISA A6 I 4% 12 751 & 156 W
BitEAT
2.5 HEEBIRPEEENE (Western blot) ¥ 4 ] 5 52 -
BV NPR-B 8 H 19Kk A48 KU 37 %1
B K- DUZ 30 5 B2 100 mg & T 5 5
I 1 mL () RIPA 24 rh , 21K 5 4 C&MET
12 000 remin "B5.0> 20 min, ]E A FIEW AT R
ERIR AN . fd ] BCA {50 & i 47 485 1 &, B
i 40 g BVEE F R A 10% + b i R 41 - R TN
95 Tt J¥ig B3 Jse ( SDS-PAGE) i H3 3K , 4K J5 %% B & PVDF
R b HEAT S e A o A % 5% [ AR Wk 1) Tris 2%
M (TBS) t ] 1 h, —#$7(1:3 000)4 CHEH
AL HANA Z 40 (1:3 000) 3 & 1 h, i {] ECL %
SR AEAL 2% % 6 UG AL Hh 1 52 AR, T Tmage ]
LST 3R 6 2% K FEH
2.6 ELISA ¥ 1§ 52 7 LA cOMP A4 i &

A HE K B G B B S22, R LS K/
252 mm x 10 mm L& E T 0.2 pmol-L~" CNP
1) Kreb” s W H,30 min 544 UL 5% & T #1072 ) cGMP
Al EN R D, TR s EA
W . ELISA K il i f H BCA {50 & X & 1 LG
TWAEAT A2 a5, 2 O B RE L & 10 g+ LT iR AT
ELISA il A6 7y 2 4% B m) & ol B 45 i 47, R
FHBUE A 32 [A) 5F 462 0 450 nm F1 570 nm 4b 0 S 2
AP A (EARDAS AL IE Al ffi ] Logistic i 2k Xt
EL MR BE 1Y cGMP FRifE S BCIE A #EAT 805, TH5
FRAEMI L o B ARE B AS TE A A KR o iR 22 i
B cGMP Y,
2.7 Gtk SR SPSS 19.0 #EAT4eitab 3,
S EHE LA & £ s o, B 2 RSk KOy 25 55 1k
I, 2H 1] Bl 55 SR B 3R T 28 40 B 5 A il 2 1E 25 B
T 2SR 20 ) L BCR HAES B 5, LA P <0. 05
HESAVRGEIT 2R

3 #R

3.1 EREMCRILES WA RS BRI,
2, B BB BB R AR, RAE R R R E 4R E
i 2H Y

3.2 XEIE FD R B RS20 3 R IR
TEDREPE I AL AN RASEHY R BRI 2 351 T IR R
B, 22 5 A Geit #2257 (P <0.01) B A1 20 R
HEREERZER, AU THE,WE FHHKK
SR AR T H 2 R G EE  E
WA R BR R ) S A A 2 TE ] B X ), LR 1
£1 MNETFZMEEIEFD AREEMFM(x £5,n=13)

Table 1 Effect of Sijunzi Tang on weight in FD rats with spleen

deficiency (% £s,n =13) g
215 kg kg™ RYTHT BIT R
1EH - 367.08 £13.64  458.46 +31.48
LAY - 252.85 +15.87" 348.77 +17.83
W T 6.3 261.08 £19.059 358.31 £21.71
LRy 4.5%x10°4 270.15 +11. 052  345.08 +33.57

B IEFA R P<0.01,

3.3 XFWHEIE FD R BUE HESS R A R
KREE 2 REIEHHMK, 2R ARSI EE X
(P <0.05) JUA Tz F 5 v 6 F) T HUS ,2 41K B
B Ry Tbe, SR E R RARIFFEX
(P<0.05) W32,

®2 HNEFHMMEIEFD KRBHEZRHHM(x 5,0 =13)
Table 2 Effect of Sijunzi Tang on gastric emptying rate in FD rats

with spleen deficiency(x £s,n=13)
4151 Fk/g kg ™! BHES R/ %
EH - 0.60 0. 13
FEARY - 0.37 +0.07"
WHE ¥ 6.3 0.47 +0.09%
B 4.5x10°* 0.48 0. 09%

B HERA R P <0.05; S HED P <0.05(£ 4,5
) .
3.4 XFMEEIE FD K BUMYE CNP S sgm g
HEE FD BRI CNP S B EW AT E, 2
SAGIFE X (P <0.01) , WA 57 F 57 b F)
T4, i CNP & AR AV AL, 22 7 A Gi it
FEN(P<0.01), K3,
3.5 XFEAE FD K BLE 521 L4 21 NPR-B &
FIERIA RS2 ML TIE 2l e PR T AN RS R R
521 L NPR-B ik 5 T+, DUE 17 A 270 L6 F)
T1iiJG NPR-B /KX B, UHE T H 54
B, EFASITFEL(P<0.05), WK 1,%4,
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*3 MNEFHMBEIE FD XRMFE CNP EEWH M (x =5,
n=13)
Table 3  Effect of Sijunzi Tang on serum CNP in FD rats with

spleen deficiency(x +s,n =13)

451 Flht /g kg ™! CNP/pg-L~!
EH - 0. 066 +0. 029
FERY - 0.362 £0.201"
LS 6.3 0.110 £0. 058%
BLYR L F 4.5x10°* 0. 050 +0. 037%

G IERALED P<0.01; 5HIMA HED P <0.01,

s I - ..

A B (0 D
Bl SEXREHETBNAL NPR-B EAMRE

Fig.1 NPR-B protein expression in gastric antrum of rats

F4 MEFHMEEIEFD KREHEFRNAL NPR-B EHRIZE
BRI (x £5,n=13)
Table 4 Effect of Sijunzi Tang on NPR-B protein expression in

gastric antrum of FD rats with spleen deficiency(x +s,n =13)

21 51 FHE/g kg™ NPR-B/B-actin
EH - 0.56 +0.20
LY - 1.13 £0.59"
WE ¥ 6.3 0. 64 +0.23%
LEY A 4.5x107* 0.71 £0. 44

3.6 XFMURAE FD K EOR BB 52 P LA 2 cGMP
A R A SE R DGR IR A AL R B P 9 LZH 4L cGMP
Az R R AT SR LR, DU T T TR
J5 cGMP A ik >, 2R A G it B L (P <
0.05) , M SV F T HUs W C B A2k, WS,

x5 MWEFHMNBEEFD XRXARBERTLBIAHSR cGMP %5

ENEMW(x+s,n=13)

Table 5 Effect of Sijunzi Tang on ¢cGMP production in gastric

antrum of FD rats with spleen deficiency(x +s,n =13)

21 5 Flt/g kg ! ¢GMP/nmol-g "
EH# - 3.44 £0. 45
HLHY - 3.78 +0.89"
A% 6.3 2.78 +0.56%
TEY b 4.5x10°* 3.64 0. 42
4 itig

AR IE 2 D) RE R TH A AN R R R gk R A
AR R B SO R FD R PR R £
(g BEUERY  [R] I 2 FD &0 B9 R O L. DRIk,
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1 b 45, BE A R BUFE AR I ) 8 HE =S A
I8 DA K PN M e B0 TR) B 6 R v B LR IE 1
KM AR s B R BUBCAE S5 U /NP Bl S ik
B 55 0 5 B H AR B BB 2K o i b R A
IR T TR IR B P AR A o B 28 0o 2 5 S 1
UE, R R4 v I L R E DA K B AR = 2 1) g P T
A BB AR

CNP J& JR 40 Ik 2 J% ( natriuretic peptides, NPs)
P —Fh B R TR ARG, WA T
Jor3l o0 U VI A M A, G S AR T A0 Y
NPR-B, AT ffE N GTP %% fk B 5 — {5 ffi cGMP, 1
SR . BRAE AT Y R BT, H S F 1 LA M A
NPR-B 3Z{A , CNP fig i it % 32 (R ffi jfs ) cGMP & i
BT DA P I U g A LA T A s B A
B DR, A B A I D RE R T R R R
L fF 75 CNP-NPR-B-cGMP {5 5 3d i o 7% . 52 50 2
RENIE T & R, 4 RBRWIBER WS HE=S g
19855, ME CNP & & b Jb, A0 T B 52 7 i W40
i I CNP 52 {& NPR-B ik & J} &, &4k CNP &b
HLE P2 WL B, cOMP Az it T i o IR 2 4 IA
A, CNP-NPR-B-cGMP 5 538 fi% o4 42 7T 68 J2& It 3k
DIREETH AL A R B9 &A™ HL I

B 5 2 0T DU R -1 XS A KRR AT T T
A7 A CRFERFF T, miES AR,
REE R4 R, R LT, OR
SR AR T ) ok TR BE AL 55, 0
QT o N5 = 7L L 1o U NG = I N
O AN SRR K i 2 5 B A v D e
AR RA K. P, IR E 18 H1Z0r kg J7
WEIETNREVE AL A R o SRR, &l WHE 717
TR, R B HEAS RE ) HEN, 1L CNP & i
ST LR 2L NPR-B 3% 3h 2 0B AL 20 [ AIK, cGMP
A R IR AL 2 [AIG, BE A BB A 2 0E WK, 7Y
5 A 5 VU TR X FE R A 2y
RE VA5 CNP-NPR-B-cGMP {5 53 # , M 1M {7 Ty BB 14
THAEA RAKEIEH  BCR 525 5 i A ZH A 2

25 LA iA, SEI R W R I D REPE T AL A R R
A7 7E CNP-NPR-B-cGMP {5 = i i ok 22, it )9 32 vh
YRR (E 5 0 B R 2 A R KT R
R 2 A 5 30 % 2 R R I IR S REME T AL A R
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