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[(FZE] B WS 3 7 X I8 BH K BRC B R AR 0 Ik CANP) & &5 AR ) 9 M 5% 1 2 26 L 8 (pGC) mRNA 35 &
BWsh 1%, 73K EE S Wistar KR 100 S AL xF Al BERLZ B 3R vh A8 b s Al 4l 5 41, 4 20 1
X BRZE R AR AR o BB LR SR T IR R A R D 2 (BAT) UIBR R + milR RIS + B F I8 BR B B T i i, RS
551 RIEERE AR L 3 B, RS RS MR B PR o SRR R E S 1 K3 10,20, 40 g-kg ' ig A2, X BE A LA
BRI W45 TS5 25 0 AR J AR K B R 1 IR ESE 3 JH . 3 UG58 1 RN A g WUE 3l , SR 5 IS AR 4% ELISA 3545l ANP & &,
RT-PCR 345 Il pGC mRNA ik, 2558 R A AR B2 19 ANP & 5 .pGC mRNA #XF F ik &R (P <0.05 8¢ P <
0.01) , M2 AR A B 2E T RE(P <0.01) , Mo il UM A e KAR MR A A PR IEEC 3 &5 (P <0.05 5 P <0.01) s AL 4 ) R 1
FUFR WU AR Iy PR R 34 83 B K (P < 0.01) o, FIBE Y 20 Lo A, B F 38 o % s A i 41 09 ANP & & . pGC mRNA X £ ik i T =
(P <0.05 3 P <0.01) ;B 3 i 7 v 7] 2t 4 AT 38 1 T+ (P < 0.05) , PR Jig s S04 38 | die KA Wt L 4 A R B3 0k /N (P <
0.05 B¢ P <0.01) ; Bk 3 iz 5 9] e 212 R W 35 BT (P < 0.01) , PRijle iy BEAR AR e IR W L 5 DA PR gl B 34 Wl 25 ks (P
¥ <0.01) 5 sl et 2 LIS & 3 AR @ 08/ (P < 0. 05 ), 85 70 2t 4 9\ L UAC 406 g i et 0 3R LA 4 ) 91 W 3 B8 2 8/ (P < 0..01)
98T AP RTE” B —Fh T BEALE T —J5 i L 1E ANP f95  & pGC mRNA Fikim , #Emiik & IEH B Wmsh i, 55—
7 THI 38 5k 7K S T s I PR T AR AL .
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Effects of Fuzi Lizhong Decoction on Content of ANP, Expression of
pGC mRNA and Gastrointestinal Dynamics in
Rats with Spleen Yang Deficiency Syndrome

LU Lan', TANG Han-qing"" , LI Xiao-hua’, ZHU Xiao-ying
(1. The Fourth People’s Hospital of Huizhou City, Huizhou 516055, China;
2. Youjiang Medical University for Nationalities, Baise 533000, China)

[ Abstract |

pGC mRNA and gastrointestinal dynamics in rats with spleen Yang deficiency syndrome. Method; Hundred clean

Objective: To observe effects of Fuzi Lizhong decoction on content of ANP, expression of

grade Wistar rats were randomly divided into control group, model group, Fuzi Lizhong decoction low-dose group,
middle-dose group and high-dose group 5 groups with 20 rats in each group. The control group was given ordinary
diet while model group was administrated by incising brown adipose tissue ( BAT), high fatty diet and cold
enviroment stimulating. From the first day after incised BAT, model group was given high fatty diet for 3 weeks,
and low-dose group, middle-dose group and high-dose group were ig respectively with Fuzi Lizhong decoction (10,
20, 40 g -kg ') based on model group, once a day for 3 weeks. On the first day after 3 weeks the activities of
jejunum muscle was observed andcolon was collected to examine content of ANP by ELISA and expression of pGC
mRNA by RT-PCR. Result; Compared with the control group, in the model group, content of ANP and expression
of pGC mRNA reduced (P <0.05 or P<0.01), frequency of slow wave reduced significantly (P <0.01) while
occurrence frequency of fast wave, maximum amplitude, spike burst per cluster increased (P <0.05 or P <
0.01), both amplitude of longitudinal muscle contraction and amplitude of circular muscle contraction enhanced
significantly (P <0.01). Compared with the model group, in high-dose group, content of ANP and expression of
pGC mRNA increased (P <0.05 or P <0.01). in middle-dose group frequency of slow wave increased (P <
0.05) while occurrence frequency of fast wave, maximum amplitude, spike burst per cluster reduced (P <0.05 or
P <0.01), in high-dose group frequency of slow wave increased significantly (P < 0.01) while occurrence
frequency of fast wave, maximum amplitude, spike burst per cluster reduced significantly (P <0.01), in middle-
dose group amplitude of longitudinal muscle contraction reduced (P < 0.05) while in high-dose group both
amplitude of longitudinal muscle contraction and amplitude of circular muscle contraction reduced significantly
(P <0.01). Conclusion; Fuzi Lizhong decoction could increase content of ANP and expression of pGC mRNA to
restore gastrointestinal dynamics, meantime, regulate the reabsorption of water and NaCl, which perhaps is one of
its mechanisms of improving symptoms of diarrhea.

[ Key words ] Fuzi Lizhong decoction; spleen Yang deficiency syndrome; atrial natriuretic peptide;

particulate guanylate cyclase
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B 160 ~210 g, A Be Rl 2= S o 8243, s & 1745 40 g-kg ™ ig, AR X E 2H A5 700 2 45 75

FAES SCXK (FE)2011-0006,
L2 2y Kyt mheEm s s akoT
2 H AN, S5 BT EAR 24 h AR A 2 B A
Pt SR PN E K oy B ERMEY
53 (Aconitum carmichaeli Debx. ) TR ; 5% 2 M
AL F W 5% 2 ( Codonopsis pilosula ( franch. )
Nannf. J B F 4 M 0 R A A B P A AR
(A tractylodes macrocephala Koidz. ) i T #E AR ; + 22
NERE Y 2 ( Zingiber officinale Rosc. ) F) T 1 AR
= H 3 B3R H 5 ( Glyeyrrhiza uralensis Fisch. )
AR

Wi rEhg g BT RS AR TR KR
H R IRTr 3:5:4: 3: 209 L i), 18 245 73 TP H 5 &
ZEM/K B 30 min, JEHFSERT 1 h, 5 A H AR
2, BUA 2 R (40 min/ k), WITRDRE 2 K24 i 2 A i
UE LG I KB IR A B R R 2 gomL T
JERY W, AT AT 4 CuKAR N4
1.3 X7 S (S 20080610, [ 25 4 [ L 2%
R A R R 5 S5 (4165 20110322) | 55 74 it (it
5 20100811) \75% £ B (45 102110) , ¥ b 5
12738 F) 2 A ; Trizol ( Gibeobrl 23 ] ) ; ANP ELISA
B £ (2 BYP10930B ,R&B 4\, USA ) ; M-MLV
(Piomegan 7 ) 5 Tag M, DNAmark ( 46 5 1 9 24
A} ) ;pGC EH 59 (Invitrogen A H] )
1.4 ¥ # AE160 A 5+ KF (Fi + Mettler 2y
Al);DY-89 AU B B I S WAL (TR Z A A )
SONICS 7Y 7 i 41 e i L (U. S. A) s PKI2IR 7
oy IR B0 AL (ALC 22 W) s MDF-U72V B A IR
vKAE (B A8 =¥ 24 W) 5 MK3 &Y i #5 4% ( Thermo
Labsystem /3 &) ) ; Chemidoc XRS AU ¥ iX 1 1% & 4t
(L EAR) ;7900HT £ PCR {L ( ABI 23 | ) ; DU530
BYE A3 06 BE AL (Beckman 24 &) ; BL-420 E +
PHLRE S50 R 58 (AR A ) o
2 FiE
2.1 W HMER  KRECR HECFBELE > 5
4,54 20 2, OXFIRAL W AE, B B ROK,#E S
SR . QBB AT )8 I A TR B € R 17 2 41
(brown adipose tissue, BAT) ¥JBE AR, R4 1 K14
PLvEs A ikt (83% ARk, 15% il =g, 2% 1
BIfE) 19 CHEIMRSR 3 JH, OMAEdl: REH 1
KT I 10 gokg g, BEH 1K, 523,
RIEQ., @hfE2 RIS 1 KKHF 27 20
g kg g, KRB, O AL AFH 1 KK
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FUEBRER K ig BFR 1R, S 3 A3 HEH 1 X
WU o
2.2 NG Mg 2R REM AT 12 h,
H KK, H 5 mL-kg ™' ip 20% (1 12 F7 10 V%5 0 RR i
JEEE . REJEEIEPPIIFZ 3 em, 435+ 48
W 25 B Il B, W | R bR B T A I R, iR AR
WHLEESE 30 &R 4, 10 SR 7K %5 7 FBL T 30 20 min (fI%
30 mm-min "', JEJE 1 000 Hz, I} [6] 4 %% 0. 025) .
JURIIN R TSN VST B I S YN 3T % G NG
ERC NN 2NN E Ak

el BT AR = 5 A R D 1 i /4 U B X 100%
2.3 RT-PCR A pGC mRNA £ik = JILTE
B WG, B S5, B2 em S5 7E MARAR B
100 WL 45 7 2 %, Fil Trizol 32 7 32 B &8 RNA, &1y
FUE T B AR o 284003 6O B2 ASORI S5 BiE A H Dk 25 0
RNA Bk FE A FE B 10 L AR 40 396 5 S i 570 & 10
W3 e S B L cDNA, =70 CURAF# M . HUS pl i
e SEre i AT PCR 9718 B, I LA B-actin kg P X
M, pGC P 51 ¥ i1 Tnvitrogen 24 W) 3 i+ & M.
PCR [ W 515 :95 C #7282 min—95 C 45 30 s
—65 CiR &k 50 s—72 CHEf 50 s, 3L 35 MFIR, %
J& 72 CHEAR 7 min, JPH) RPIGREWE 1,

x1 S5IMFIRYERKE

514 FIMFFI(573") PR /bp

pGC TGTGGTCACTGCTGCTCCAG 248
CAGTCACATTTAGGCGAGCA

B-actin GGGCTGCATCACCATGCATA 146

GAGAGCATCCACCCCAAGAG

PCR 4" 34 2 [V 7= ¥ 46 2% Byt i A v ok, T4k 2,
WE e (0, 38 Ao 35 B R VK 43 BT AR G 2 B H 1 Bk K
B, 45 B A HE DR BEAE 5 B-actin B PR B2 (B 19 U AE
YEh H B mRNA 3Rk &, H A9 2L mRNA 1
Feikfg = B R JK B (B /B-actin &K FEEAE .
2.4 ANP EH kil HUS0 L 2515 50 58 S m i,
Fie it ANP ELISA 3 71 &5 Ui B A7 B A A 0 K R
450 nmAb P E WG (A) , MR AE B A TE B 1 h
& B
2.5 SileEab e BRSOk SPSS 13.0 fff,
FFEIEESHTHRTRH x £ FoRm, t BRI
Yl 25, P<0.05 HEFAELITHFE L,
3 #R

3.1 REANP & it [z pGC mRNA ik A 4
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P BERIZH Y ANP & 4k b FREAIC, 22 5 A e it 2
B (P<0.01), FALLH) pGC mRNA X} 3 ik 5
B, 2R A5 L (P<0.05), Wrhy
IR ANP 8 i 2 30 6 B KO 1
FIBE R L5, ) i 41 0 ANP &5 8t 35 T i, 22
FAGITFE XL (P <0.01), & f =41 pGC
mRNA AT 3 35 dk 1A H2 35 % BAL K i 3, 5
FIFLAL) pGC mRNA AHXF Rk &2, 2 5 A 40t
FHEX(P<0.05), WE?2,

3.2 KAKRBRZEHABRIES) Ao B2 e, B
Y08 P A E T (P <0.01) Pl th UM | e
R B AR E 3G &5 (P < 0.05 5 P <0.01),
FIRE R 2] P, v 7)o 2148 AR BT (P < 0.05)
PR AR S KR MR B AR B BN (P <

x2 MFEDFNEAERRLEHIR ANP 8
% pGC mRNA 83 RiZM MM (x +5,n=20)

) ANP pGC mRNA

21 50 .
/g kg ! /ng-L~! /B-actin

popiist - 213.03 +36.4 0.441 £0. 028
(X - 112. 80 +32. 15% 0.256 +0.021"
W B i 10 128.76 +34.22 0.287 £0. 024

20 143. 06 +35.26 0.301 0. 026

40 198.21 +34. 84% 0.435 £0. 026

B3R Y P <0.05,7 P <0.01; SRR A P <
0.05,YP<0.01(%£3~4),
0.05 3 P <0.01) ;& 5 &t 41 12 ik i % 8 2% | Jt
(P <0.01) PRy b BT R B R i W L AP I8 2503
W E /NP 4 <0.01) , #a i TR K-, Wk 3,

®3 MFEPFHIMRAEARZHANRFEHOHZME(x 5,0 =20)

4153 /g kg™ A / Y/ min PRI H B /K / min e KM/ mV (VN S% VI N
Xt B8 - 18.63 +4.32 55.63 £17. 54 0.53 £0.35 3.01 +£0.72
%) - 12.24 £2.45% 87.54 +23.42% 0.86 +0.71" 5.14 +1.31%
7 3 g 10 12.11 £2. 51 86.25 +21.33 0.81 +0. 65 4.90 +1.34
20 16.25 £3.20°% 67.80 £21.31% 0.69 +0. 45% 4.03 +1.31%
40 19.00 4. 12% 54.42 £16. 00% 0.53 +0.31% 2.94 £0.61%
3.3 KAKRRZEWNIWEE T eiE  FO A R, FoU G B BT ¥, R BAT IR AR, i T BAT 2

AU 20 SN U7 3 4 e R ER L 406 ) i i 44 Y =5
R(P<0.01), FIAERIZE AL, b3 i 4L 90 L0 4
IR BN (P < 0.05) i 50 21 AU ULIC 45 1 R 8
FIER US4 3 4% 5 249 2 25 s/ (P < 0.01) o L3 4,

x4 WFEAGIEAEXR

=R AE BRI (x £5,n =20) cm
FiIRE
41541 71 P I IRIE PR LR T R
/g-kg
Xt e - 1.21 £0.33 0.40 0. 11
el - 5.89 +0.90% 2.02 +0. 88%
b 7 H 7 10 5.27 +0.79 2.00 +0. 83
20 3.46 +0. 65> 1.25 £0.50
40 1.50 +0. 49% 0.43 +0.20%
4 itig

A5 S S A BH K s MR SR I B R

T, LLANP i 2 pGC mRNA ik iy 284k & 5
JUUHE Bl o WL 8 B, DN B az 2 ALK ER A1 5 £
JE T8 R HES (Y Al REAL ]

4.1 JAEH R sh W) B s AT U T LR AF

JUAT B E B A B DIBR BAT JR Ak
B A T, AR MR e il H B A, T R T s IR RO
R B TR B R E T {6l M Rt A B o R[]
HAg , JF 2 %A1 & 0 BH e R B 3 5 STk 3 A0 b
0 5 DA BE KBRS

4.2 ANP J pGC X} H iz sh i 5150 ANP &
) bR IR S 15 v e R e SR L el O s L L S 8
(Y —Fh 2 RS, A B AL 4% R IR F B L &7
g UL AR AR I S R 90 5 L A 5T A DR e R A
ZAE T ANP LIRS A 5 28 AL 75 T, 4% 1M
BEE BEFTIRA , [ Sh 238 A B8 i 18 66 I 1) P4 0 i
AL AT g i ANP XS i S s 3h Rk R A
o F) I WA 3 8 R Y A T AN ) 20 0 A 9
DI RE S W 2 B 8l 1 PR AR B4 O B B A
F T ANP B AT 7E K KOVt R 5 o 55 4
Sy A T B i 18 40 B L A
ANP 55 B i F A 3 B A o6 36 - DLW 46 e
YRS, 3Bk M v UL A e s
ANP i H i 17 i LR 7R T 530S pGC 3 m
HWEIR & H R (cGMP) & & e 8T cGMP iR
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F A o EARPLH 8 i ANP-pGC-cGMP
(E5 SRR K oM 1 21000, B 8 A%
A, 87 WL 4 3% B A A S 8 T AR o0
ZLH| R ANP ) 55 4 % pGC mRNA ik R34
X HEZH AR (P < 0.01 ¢ P <0.05) , 4 K 20 2 i Al
18 A 3 2R (P < 0..01) , SR bR I8 s 30431 2
Bt KR W AR AR D B 3 R (P < 0.05 P <
0.01) , %7 20\ WL e 45 J71 9% W A0 BR UL 0 45 7 9% 1R
PR R (P <0.01) o 61 I BH ke K L M 0 3
TR AN R 355X A AT RE 2 TS B S W 3 2 B
Fk .

KM By T WG, ANP (5 B K pGC
mRNA 2235 1k #4775 DL 5, 5630 X B 4L /K F- 25 M L
FL TG 201 K 23 i WL 45 3 4% W 17 X B 2HL K S O 4
7R M H 7 e A ANP [ 4 B . pGC mRNA 33k
BB M B 1% X — R A ORI 5 R R
FI R AR B, ARS8 TR HiZ 7 10,
20,40 g-kg ' 3 A, i AR 0 R0 A A B £
5 TAE
4.3 ANP J pGC X 5 J il 7k £h A% 57 45 1 96 45 1
F WRSEIE B ANP 30 ] 4085 120 00 , 76 45 1 B AR B
XK G B B W fEL X — R 5, L BL ) AT
fiEt 5 ANP-pGC-cGMP 5 54 T e k", 1
ARSI TE o, W42 B BRI 4 ANP B £ i e pGC
mRNA 3 ik i 2 5 6 BB 2 B AR (P < 0.01 5 P <
0. 05) , W B 462 70 25 K B Xk s Js 4 88 7 43 6 £ 41 76
TIBER S , I A ER 0 4 T L R 5, 45 R TR A IR
T 1 125 8 W B TE S 2B, R BT 38 P % T U
ANP f) %5 B pGC mRNA 2 3k 5% ) % B 41 K F-
AT, 3 AT B 2 BE T B AR R A S AN R . AR S
B 45 R4 BT, A D BEE T B oh 37 B3 I S T RE 4R
ANP-pGC-cGMP {5 5 & 4%, — J7 i b & ANP 1)
Frit Jx pGC mRNA ikt , T 1K & 1F % 8 W 30 )
23— TH] I ek X 7K s R A 9 A A A

[ &% 3Tk ]

[ 0] JHEBUPE,HICHE, F 59, 5. 9 BH B IR O B8 A= 3R ik
AR BTIE (], v v B A R 2 40,2010, 16
(12):1136.

- 266 -

(2]

[10]

(11]

[12]

[13]

[14]

AR, FFIUR, RAR A 9B HE I O BB € R U
AR A L CHRE M S IR se [ T]. RS
B85 2% 5 ,2011,17(14) 206.

FEDCDE. B~ 33 e 7 %o I B R E R B g il = e
KOG B R [T]. v SE 7 R A 4 Ak, 2012,
18(15) :230.
Smith R E, Horwitz B A.

Physiol Rev,1969,49 (2) .:330.

Brown fat tissue and
thermogenesis [ J].
Nicholls D G, Locke R M. Thermogenic mechanisms in
brown fat [J]. Physiol Rev, 1984, 64 (1) :1.

SRSCHE , FEBUR, p BT RE, A5 BRSO X I R
R SRR RAE RE A 19 T IR LI LT ], i 5 A AT Ak 2%
i, 2010, 18(35) :3782.

WS SR, 5 AR I B R IE i P M T AR A S
B (] e R 22,2008 ,23(3) 1244,

BE SR, 95 R R AR ROEE AR B
FEM RSB0 A FE [ ], A [ A B 3R Ak 22 27 24 75, 2008,
14(4) .271.

Vuolteenaho O, Arjama O, Vakkuri O, et al. Atrial
natriuretic peptide ( ANP) in rat gastrointestinal tract
[J]. FEBS Lett, 1988,233(1) :79.

Crane M R,0’ Hanley P, Waldman S A. Rat intestinal
receptorcoupled  to

1990, 99

cell atrial natriuretic peptide

guanylate cyclase [ J ]. Gastroenterology,
(1):125.

Chijiiwa Y, Kabemura T, Misawa T, et al. Direct
inhibitory effect of calcitonin gene-related peptide and
atrial natriuretic peptide on gastric smooth muscle cells
via different mechanisms [ J]. Life Sci, 1992, 50
(21):1615.

Vollmar A M, Friedrich A ,Sinowatz F et al. Presence of
atrial natriuretic peptide-like material in guinea pig
intestine[ J]. Peptides, 1988,9(5) :965.

Gerbes A L, Nathrath W, Cantin M, et al. Presence of
atrial natriuretic factor prohormone in enterochromaffin
cells of the human large intestine[ J]. Gastroenterology,
1991,101(2) :424.

Matsushita K, Nishida Y, Hosomi H, et al. Effects of
atrial natriuretic peptide on water and NaCl absorption
across the intestine[ J]. Am J Physiol, 1991,260(1 Pt
2) :Re6.

[ DT ]



