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[ Abstract] Objective: To observe the repairing effects of Dachengqi decoction (kK & S %) on the
damage in the network of cholinergic nerve - interstitial cells of Cajal (ICC)-smooth muscle network of enteric
deep muscular plexuses in rats with multiple organ dysfunction syndrome (MODS). Methods: Fifty Wistar
rats were randomly divided into control group, MODS group and Dachenggqi decoction group. The network of
cholinergic nerve - ICC -~ smooth muscle network of deep muscular plexuses of small intestine was observed by
using ¢ - Kit and vesicular acetylcholine transtorter (VAChT) immunohistochemical double - staining with
whole ~ mount preparation technique and confocal laser scanning microscopy and transmission electron
microscope. Results: Compared with control group, the distribution and density of cholinergic nerves and ICC
in the deep muscular plexuses (ICC - DMP) of intestine in MODS group were significantly decreased
(P<C0.01), the network of cholinergic nerve ~ ICC - smooth muscle was disrupted; and the ultra - structural
features of ICC - DMP, nerve, smooth muscle cells were severely damaged. After treatment with Dachengqi
decoction, the network of cholinergic nerve - ICC - smooth muscle was significantly recovered. Compared with
MODS group, the distribution and density of cholinergic nerves and ICC - DMP in treatment group were
significantly increased (P<C0.01); ‘and the ultra —.structural features of ICC - DMP, nerve, smooth muscle
cells were significantly recovered. Conclusion: Dachenggqi decoction can improve the gastrointestinal motility in
MODS and the mechanism may be related to its effects on the distribution and the connection of the network of
cholinergic nerve - ICC - smooth muscle of deep muscular plexuses in the intestine of rats with MODS.
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FEM G RS E, RA RR R ERIR.FIEERS
HO4F A, B 25 IR B S B 16 B B o ST BT 5 A 1
e . B 1Ry ik B K I % B % 7E MODS
TRIFENER. BEBURRECHFEIHKGEE
BEBEH—TERERY. %E MODS RET
B 32 3 B 15 2 BT MODS [n) £ 28 B JI 6 &
MOBF) R BB B TB .

B i# Cajal B EHARACO T Z0H FE B
HENEHEBMEREH, EAEBELTEE
MAEBOR, HERMGERESTRM . 2 5HME
R YL (ENS)F & ) 3 HLA g (SMC) % 3, ENS 32
SHA R WLEI A ICC.SMC 2 B fi 3l /1 B 4~ 2 B 2
Y ERBS TN EESAEPEEEAEM. &
FEMFREN,ICCEEBHER FHRNKESHS
PREEZENSTMMER, 5B BB ERERE U
Ko AL LU B 1B R AR B MODS B8 K B BF
FXTE, WEE MODS B EVF KA K EIRIT G /Do B
BB LIE) # 2 AR 2- ICC MM E B S ¥ 1k,
Bt KRS HIBIT MODS 8 %15 3 B L6 .

1 #MBS5HE

1.1 SRR R @R EAE Wistar KR, HERES E,
fRE 200~250 g, H KEEMKELZKIHY L8R
it R KR c ~Kit LREHAK(c - 19,Santa cruz,
Biotech, USA) ; 1L ¥ 51 X B ZEH R Z Bt A0 el 7% 35 46
(VAChT) % % i1k (Santa cruz,Biotech,USA);
RREBTKE FITO)—/MRIi M IgG ik (Santa
cruz,Biotech, USA); Texas Rad -3 31 1l 2 1gG i
4 (Santa cruz,Biotech, USA); A BB R JL &
RN A 4 1M 3 & B (BSA, Sigma, USA) ;
% Y3t B 7l (Vector Lab, USA); 125 “ k&S Bkl
WA H R IFER ) #4t. TCS -SP2 #0kH
LR A& BB (Leica, Germany) ; B & 4 T 8 14
(Leica confocal software, Germany ); JMEM -
2000 EX % §f 8 (Japan) ; SMZ 800 1% % B % &
(Nikon,Japan).,

1.2 Yo RS & RBREFES k6
#FRA, 50 H Wistar K RIRFEVLEFRE G4,
OxEAq0 B BEFMHTEREATN 1 ml 4£
K ; @QMODS 4 (20 R Kl &4 T mEER
HES 1 ml FEESECH 10 BaSO, 447 K X E
B 8 X 10° cfu/ml B B ¥ , Ecoli. 40 B Ifl 3 & 0127,
H6; @ KRS BB IT 4 (20 ). B I8 i 9 iE 5
Ecoli. 41 IR B Z 41, T HIB X4 H FF 44 #E IR K&
SERA L, EH 2 K,

1.3 /MNpHAKREBHERN MK 48h 25,
ML FE KR, BE & AT &I, RER G EM] b
B 10 cm /NG . ¥/DHAHLTI B 1 em® K/ &
BT Zamboni W E % ,4 CKF N R K  TEF
HNEHET BHENBETEEN—-BRIR.RE
SER/NGIZ 3% B Nemeth 078 i#47c - Kitfl
VAChT AN ERIE: OREFEFERE S
B H 0. 5% TritonX - 100.pH 7. 6 f# 0. 05 mol/L
Tris ~HCl Z 5 37 C B F 4 h;@0. 01 mol/L
BRI vp M (PBSOE L E T I % BSA , ZBIHF
1 h, Bt SERe R EHE; @FF & BSA I MEHR KR
AVChT £ EHiik,4 CIBE 48 h;@0. 01 mol/L
PBS E ¥t 5 % I Texas Rad -3 1 1) 3¢ 1gG Hu ik,
FRTHHETEE 2 h;©0.01 mol/L PBS FE¥E G
Bc-19,4 CIEF®E 48 h; ©PBS E ¥k /5
FITC ~/NRIL R TIeG Hii, EW T HLEE 2 b
@0.01 mol/L PBS 4 EUEEHIn A& THEE 7
BHhO5%MERBERGE R A L, Vector 3%
HEAAHFERATEARREREBHERN;
@t BELXROMOPAM—T, RAHER
B, REBELRE L,

1.4 NEERBERN - HHE 480 F, TRART
B 10 % BI7K A S (3 mg/ke) I S H SRR
B EHEERIBER 2R B FESEN
4. 5% B REBE M 1 mmol/L CaCl,# 0.1 mol/L PB
B W eH 7. OEAB B R REEH K 10 cm
K EB/NG s 7E 5 min AR EE G B BE R ]
lem B EB/NMG 8 em I RBEGHF EZBRAEY,
HMALARBEERTERTEE 2h, EMO0sO, &
R, 2 E AL, BEY P-4 PO A, B AR
W ENS ;231K #4 . ICC F1 SMC HBHEEH .

1.5 GBS BRI BB R & B4 - BobH
4L B £ B 0 R I F 4R 4 T, TCS - SP2 8004
A#HLAREDMERNERFRXREERR UET
FITC (494 nm) fl Texas Red (595 nm) ¥ # & I &
RMM AR A, FIFEGREN BHEWER 40 FH
W, BEFEN 1.3,c - Kit HEXK K IGAE,
AVChT FH¥ER R per R ASGEER 2 HH, 5
A3 MR ARN, B —iRABILER 3 NMRER
WF, ] Leica confocal software ER 287 84 #47 B&
BEHBEEMNEHEESEINT .

1.6 Siil24b3 .2k F SPSS13. 0 #4443 Xt B 48 it
T840 1, BAR A B in R ()RR R
it % ,P<0.05 WERBHITFE XL,
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2 & R

2.1 ORI R A B S I /N BEER L]
2 c -Kit/VAChT RBERAEFIEERGEK D
2.1.1 XTHRACEAFHRE 1A):ICC EHREHE
EULE M2 A (B DMP REB) M RE 4. F 2~
3k, WL EB WL IBI 3 2 M\ ICC(ICC -DMP) £ %
B KRG EREREENMERELE
54y, AT LA DMP X 385 B3R /) REBR RE 1 2 4
HMRMAHEERHREH, . WL S KE VAChT
M a4, ICC MERSEHBEMEMNE,
ICC ~-DMP KM E b 5 M 24 4 V17 EST , AR
bk AR EH S PR R AL TR S,
2.1.2 MODS 4 (B & 1B) . ICC - DMP ¥t
B BB, BB MERESHTER R i ZE L&
5YPBNALEZBIMEEFERERZE, B K
i) 40 B 18] B s ICC - DMP 40 M3 8 DA R 658 B 5
it B4 IR B IR 59 (P $9<C0. 01D, /M HLIE] B 2 A
ZRESHMAESZ WEAERNEERR D,
VAChT MM EZ G EH BB D, RAEBEB .
MODS K i ICC - DMP  , %5 2 & 1 1t (6] &% 5 HE 5
M2 A RMEC R B8, ICC -DMP 5#H &
AESHARHL, AR LR, HEEWE-
ICC —FHRULMEZEHEE.

2.1.3 KARKFBEITHEAHERE 10).1CC -
DMP 43 55 Jg i 4% (R R 4 IR 454, 40 Ffa 2% fd A
RS FPHENA%EZ B EELREE, THBHE K,
40 f 0 BR DA R 90 638 B Ltk MODS 4 4 B 3% 9
(P #J<C0.01)., VAChT FH#: ¥ & 4 4% MODS 4
ZREFFH AR SRS, IHRE W A Z 6] i &
BWHE®, KKBER IR, ICC - DMP 5 HHE
BE M 22 47 4k [B] B K & 52 MODS 43 £ , M (8] i)
HERGEWR TR AN EREEH .,

2.2 EHBEET /NG DMP #£ ICC.F B
2.2.1 MHEACEAHEIIE 2A):ICC-DMP 8%
B HEMRENS FENRNE . AEMAMAETR
FHREREE FEANBESE FREZ P2, TH
W4z ;38 ¥ #E = KM & ;ICC - DMP M E 2 (6],
5 SMC (8] B I¥, 4% B2 % ¥ (gap junctions)., ICC -
DMP i {25 55 ¥ 2 5K R0 4 8 SR A LA 1, PR Ak
M EAgE, SMEAERERREY, BB R A
% ## (synaptic - like contacts) ;ICC - DMP &
HigE /R ICC ME [RJE e iE#: KE K ICC -
DMP RE5 SMC X R EH, U &R ER BFE

XA 20 nm e/ . SMC EBIEHR , 45 bh i i 42 B7 %
EHEEEMEAHERME SMC R EFEE,
[EBEZ)% 100 nm £ .
2.2.2 MODS 4 CEf# & 2B):1CC - DMP 41
REEVERLEHR . EERR . KERKEAE
Y1 KB M A 4R MK 1 4 208 B/ e 0 3R
T 5% s SMC LA P4 5 P47 3K » 35 /R BE 44 B Bl H 8K
B 40 0 BE P9 A 7S M, A EL ) 4 B 0% R B K ICC -
DMP 5 #f £ &7 2 (] f) 28 fish 8 % 4 SR 0 () B 3%
ICC -DMPAHE [ R H 5 SMC [RI 4B EHHE K 7
FE8 K EBR ;ICC - DMP M E [6] & ICC - DMP 5 ##4
Z R K E A K EHCIR & (amellar bodies) ; 2H 27 [8] B2
HNAEERBREY R LT KRR .
2.2.3 RASBBITHRAHBITE 20) .87
ICC - DMP #ijfi &M 4, A R R R W B 5
HRHARMBEITE, L BW R 4R MK,
L3 F/PEEW B SMC SiGAHE, A&
240 Jfa B P9 I 25 38 5 ICC - DMIP 15 4 22 47 4 [|] R 4% 58
filh B 7 $#%,ICC - DMP M H [d] & ICC - DMP 5
SMC [B] 77 75 4% B 7% 4, T W] 2 (8] Bt 5 T L 20 B ARCR
& AR NFELSBBREDIR.
F1 FANMNGRBAEMEM c - Kit F1 VAChT R
BEFRYBRAEABELREcLs,n=9)
Table 1 Comparison of ¢ - Kit and VAChT - immuneoreactive
structures in the deep muscular plexuses

of intestine in each group(x+s,n=9)

c-Kit H: #2454 % VACKT P4 4 it
A5

AR EAFEEOHEZFERHRABEBW

18.0%+2.2 30.0+3.4 28.0£1.3 208.0+10.4
6.0£0.5" 8.0+1.2* 3.0+1.1" 98.0+ 9.1*
11.0+0.8%  17.0+2.3%  20.0+1.4% 146.0%13.2%

gkl
MODS #

ARSH4

LGN ERA B P<0.01;5 MODS 4 H % . # P<C0. 01
3 i #

ICCREBBHEMAK, . HEFHIWEERM
YER . EERMBIR R E G M E- ICC RN
BTN ER,ICC EMEEE#RGPRESE
FEEWNERAD, ICC -DMP i FHEFMIEFE N
Z I8, XF ICC B BB M4 RE W+ 5 F LA
WoaagEEME, EAEEERDIEBHRERY,
ICC-DMP M &% EINEEWIER,HA
ICC-DMP £ RHEENPEIF A, AERZ
By KIeE, mE B BKELZNB RS
FFW,ICC - DMP. N 2 0 347 L. 38 36 Jig L 4
ZAHKE=FERE BHEY KRZHRLFRBRZG
BEHE A, 8% ICC - DMP 7 ¥ ik % &
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(distention ~ induced) ) B8 {37 1% 3 R H 5| & W &7
MR EEZEMRYY. HRENETEMED
EEEFERNMHMET, HWE ENSHEHRSE
& it. ERENEEBHESN KRR EE
Htr. VAChT FHYEM & T I B ik 35 & 8% 308
S REZEERY,

WA /NG LE 2B b 447 VAChT .c - Kit
B o 5 9% o TUE A5 10 R B R /b i BB B RE B & -
ICC -3 LI 45 45 4 s 45 & 5 0 B B TR = 25 B 43
ZEH) ., BRBR,ICC - DMP JE iR R IR 45 #4 45 B
B BE M 25 R 4%, ICC - DMP [+ 2 fih 45 L £F 48 - 47
ET MR EF S PRI EEEEE. B
R, ICC -DMP & E 5 ICC -DMP # &
[E] LA K SMC JE B i) 48 BR % 8, (M BE 2924 20 nm /&
L MBETHRMYE SMC AIFEA % 100 nm £ 4.
MODS K ICC - DMP & B 8 3870, 52 2 1) W) 4%
BELE MG 2%, ICC ~ DMP % ik 50 &2 3 20 , B 5, BE 4
Z Mg ZEEL,ICC - DMP 5 fH 55 BB # 4 41 4 (7]
Bt Z B 238/, ICC - DMP &5 ¥ 2 F1 57 ¥ fIL 8] W #%
g FE AL . ICC - DMP Z 3| #i44,ICC - DMP, i1 £
YR SMC BME WA A BE R ME
JF] 48 B 3% 2 5 5% s ICC — DMP 5 1 42 47 4k i) 2 fok %
BN, B FE 34 0 ICC - DMP # .7 & 5 SMC
BEMERNR, AER KA H&-ICC - FE
ZIEEENEMZ R . ENB B3 I BRI
BALT Y ICC. M2 R A A SMC i 73 A, #ah i
me B F A s Bt 245 T BB LA K B B - L
WHREEEWIEY X%, FHNE B I RS,

BB 2R kK 2 5 R IE R N 45 & 1E (SIRS) #l
MODS W sh 28 B 530 1 8 AL, e KRR kK 3,
MODS BEBHEFERSGHZBERY, flE
gEAIE R Z B EE B IUT % 2RIT MODS —#
AR FE . KERKLGRPENRBMZET®R
HREFA, RBSHERW  GRIERSEEM. K
3 N T B R B R R R I 3B R A I
PRI BB DA Rl RPT R R B, KRR G A R
B 5 sh T8, s B B IR R P R I B FA4E M, X %
YA SIRS/MODS B E BB IRABIEH. A
F F BH BT SIRS/MODS # & J& K95 1 i 47 8 77 1]
AL, XN BEISOMRARY, KA GEBR
5 MODS Xk Ui 1& %1 o B8 5 UL e 18 B 53 R FI g g
Wi iE ST EE, B E MODS KK H g LiE ICC
(ICC-MY) BN HRE ., ARLERER, K
ARRBBITE, PHIRITH ICC -DMP H & b

MODS & i £, o B R ELE, RF¢ P 4R &5
I, 40 59 9% 638 BE 1L MODS 416 Fri s, JEp6E
M2 MODS &, 45 M 2 W 4R BELE # , Bl
47 2 2 A 1 R MODS A £, 9% 5658 B A B
58, ICC - DMP ., M1 A 4URK A4 SMC il
FAG A E B ICC - DMP 5 3 28 £F 4k [A] 4R 35 2 fk B¢
##; ICC - DMP #H [A] & ICC - DMP 4 SMC ]
fAAERESE, T B R, ERHE-1CC -V
LR 2 R 251 . A b 3R S 30 25 R B ATTAT AHE , K&
RGP MODS X KL/ L IE] 3 22 DA B B B 22—
ICC - FH AL &M T BIERRERIGARYE
MODS RAETHBEIRBEENHZ—.
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UNHHE, 48 ARSGESHEIRERESAERTLES

(AXRE - FHED

- EEIITIA -

NG I R MR EEAE KA S R 20 #r

Gt PEHAREFREITER ICU, b

[xg&ia]
HE 5 %S R631

Xt B Bt B AE 0 3R G 9T W B (CU)
2003 4F 10 H-—2006 46 5 B BB F
BEARE RS E N FEE#HTEEE
AH . MEMT .

1 EERH

1.1 —f¥eh . %8 123HREEFE
HHPREMRSBENSH.B 208, %
154 SE 8 61 ~85 %, F 1 (69.57 =
6.9)% ; EMER - AMNALLER S
HWHBERELER S ). BRRK
10 6], Bl 9% 3 B, B O REAR 22 4], 18
HEExR 6 #; 285 R 2001 4 HFr
BEEXSWN"YAXTHRBELHNEF
., BERBEHFEREALEICU
BIAR S,

1.2 MEBEFE . CRBEARRHN—&
B . HE2ER. . AEEEESBHER
REFE4E S 1 (APACHE )4,
1.3 R . OMBERER 138K
BEFEBREPRAEEE 356, RAER
Fy 28.5% . 4EBE 28 d FETS 10 8, R AEER
K 28.6% . QRBRYLLHIRE:FRESL
By s Bl R s B, IR R R Y
2B EBRBR 1A, OGS MK
AL EENEREREH R
BRENFBAEHEMNER, X 42.1%;: ®
WAL (36. 8% ) B I FE (26. 3%4)
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¥R (21.1%). @WAPACHE 1 ¥4}
2 1dRHA4.7421.03)4,15d K
(15.34+1.78) 41, FE - B 24 (34.20
3. 2504,

2 it it

THERBR AEICUKREE
FREWMBEREEN 28.5%, KXW
WER 25% V. Ed o —RER 4
HAMER MBERFERT SR P,
AREHNEL. KEHL. EHABFRF
ARTE. FABRERSFERN ARS
BRAX;IRSEEANKER K
T RS TREHEXERA X,
MNRFEE R, BEEREEBE ARG
418~72 h, ER B HEK , BERRK
EEHMEBY. S HREBERERES
i AR R KRR LE
RFE BT SER WED EEMNE.
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TR LARER RGBT,
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