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FEENERM LRI e E{EMEE NOS. CCK
3735 R RE K B 0 A 22

ROk, AR, FeR', hExXP, AT
1 B HER R KA L EBHALINEE, PE%E 710032
2. RSN e AT EGEAT AR, U4 710005

SIAAS ok U, ABEE, MR, 55 AR AVERCRR 2O DI RETEE AL A NOS . CCK ik MR AT 50 [J].
T IR R EE 2%, 2022, 29(5): 837-842. ZHANG B, ZHENG J Y, LI S S, et al. Short-term efficacy of non-implantable sacral
nerve stimulation on expressions of NOS,CCK and symptom of patients with functional constipation[J]. Chinese Journal of
Clinical Medicine, 2022, 29(5): 837-842.

(FEE] a« FiTIERA AT 2 M3 (sacral nerve stimulation, SNS ) J& Y7 W1 AETE(E AL ( functional constipation,
FC) [MECR, N FCIRIRIAIT T EHMIE MR . Frek  1648F 2016 47 9 F 2 2020 4F 11 A 7LD W RN B BEAT DURL
B2 FRIEGARTT I 132 17 FC B MIF X 42, BfibL5r>A 2 4. SNS 41 65 4], i ih FIASERHAYHEEE (outlet obstructive
constipation, OCC ) 38 fi| . JE-A& %I F) ( mixed constipation, MIX ) 27 f4i], R SNSY&IF; HLENEH 67 4], HirrOoCC 37 #i .
MIX 30 i, RAHE/\BIURIT. WA 2 HA M) AN RIZER R 2 W] R 25 BB RS Wexner W43, IIUI5 — LA
4 W (nitricoxide synthase, NOS ) F1HZE i 45 % ( cholecystokinin,CCK ) /K-, £ - 2 4 HIGI7 )5 Wexner PT-43 I
CCK [#fi, NOS TH, ZRIA LI EZE L (P<0.05) . 2 41 OCC Hl MIX ##H A7 T NOS Fl CCK /K -2 545 L4 1%
B WWITRERARITFEN (P<0.05) , HRWEZIEFEKT-, && 2 FNaTr ik aecs[EaaER, Il i
1% NOS Fll CCK /KF, HAARRLAME SNS FRCRIE T HUET /BB ORYT, 5 2 FOr g A REfl NOS, CCK RIZIEH .

[REIR ] TIRBMEMERL; HEMZIIE; —SU A G R, MR %

[HEES] R256.35 [XEARERG ] A

Short-term efficacy of non-implantable sacral nerve stimulation on expressions of NOS, CCK and
symptom of patients with chronic functional constipation

ZHANG Bo', ZHENG Jian-yong', LI Shi-sen', SHEN Yun-tian®, XIA Hang-xiao®’
1. Department of Digestive Surgery, Xijing Hospital, the Air Force Medical University, Xi’an 710032, Shaanxi, China
2. Department of Anorectal Surgery, Xi’an Mayinglong Coloproctological Hospital , Xi’an 710005, Shaanxi, China

[ Abstract ] Objective To explore the effect of non-implantable sacral nerve stimulation (SNS) on the symptoms of
patients with functional constipation (FC), in order to provide more basis for the establishment of clinical treatment plan for FC.
Methods 132 FC patients hospitalized in the Department of Anorectal Surery, Xi’an Mayinglong Coloproctological Hospital from
September 2016 to November 2020 were selected and divided into two groups. There were 65 patients treated with SNS in the SNS
group, included 38 patients with outlet obstructive constipation(OCC) and 27 patients with mixed constipation(MIX); There were
67 patients treated with electroacupuncture at eight-liao point in the control group, included 37 patients with OCC and 30 patients
with MIX. Wexner score, nitricoxide synthase(NOS) and cholecystokinin(CCK) levels were compared intra- and inter- groups.
Results  After treatment, Wexner score and CCK level decreased, and NOS level increased in both groups (P<<0.05). There was no
significant difference in the levels of NOS and CCK between the two groups before treatment, while the differences between the two
groups after treatment were statistically significant (P<<0.05). The levels of NOS and CCK in the two groups were abnormal (P<<0.05).

Conclusions Both treatments can improve the symptoms of constipation and regulate the levels of serum NOS and CCK, and the
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effect of non-implantable SNS is better, but two methods could not return NOS and CCKlevelsto normal.

[Key Words] functional constipation; sacral nerve stimulation; nitricoxide synthase; cholecystokinin

I 8 4 {# F ( functional constipation, FC ) /&
T HEER 15 7 18 5 0 PR P B N 43 e s 5 | R 1) 1
PEMERL ., 2 B VAR FC/EN R DI RENE S
P (functional gastrointestinal disease, FGID ) Hf
iR SR I — i A R o FC T E R
RS IR, SRR . ATERAE Y R, R
5 i il 20y 1) e £ 356 TR R R 114 e 2B ok AR rh B
PR MR E K H A REEELE FC AN
AR, PRI, R A ) B At e A B
CRIAIT FC BT 1
FE A 2591138 ( sacral nerve stimulation, SNS)

M RIHOR B —Fh, Mk A, T
Yo (AR Ze b AR BTG B, R AT
37 FH SNS VAT 26 FR 2k AR FIE RS (4 R 75 11 i 1
YIS AL H RIS (slow transit constipation, STC ) I

(50) DyfetEHRE RS (HEBR AR BTPEAERE ) B3
AEABAE R R L 1 AF H AR ICRL, 7l %
JEAT SNS. AHFFEIE 1 XT FAEAE A SNS 5 HL £\
BRI FC FTRYTRICR, 1T 2 FNGI7 r &M
PE A m BR 1, i —20 8 FC BE IR IRIGIT 7 =)
il R PR

1 #REHZE

1.1 —f&FH %P 2016 45 9 H % 2020 4E 11 A
FEZS R KAV ERE T 1128012 . 767 5t B2 B
PIME B Bt VG 2 o e AT i B e AT DU R B 1232
AT ) 132 ] FC &, FALA R 2 41, SNS
YR HAEM A SNSRYT (n=65) , FLEFZLRHH
HOABIORYT (n=67) . AWNFFEE 2 EFE R
2270 R B fe B 2 51 2 WA (xjyy2016.032)

o E G R K 56 O b 3 B (ChiCTR-
ROC-16008945 ) ; A EMIERE .

12 tAANSHBARE WAE: (1) 52 5H
Il FCis Wikl ' s (2) SEmiss e ik |

HEZSHE 2 AT i, W o B2 W (3)

Jo B 4 18 A% fy B B (slow transit constipation,
STC) , AR i ud 2 45k H 101 A58 BEL 76 {56 b

(outlet obstructive constipation, OCC ) FljE-& I
F (mixed constipation, MIX ) . HEBRFRUE: (1)
il . B85 LRI RE;  (2) Wi+l
AER N 3 WA A B, i)™ B AR . i
FEM . DR E s (3) A SEUERM B0
%5 (4) RIEMEER . SERMALT T ERIE . 18
WM SR R RE . 2 R PEREAREE );

(5) EHEZHAITEM; (6) ELS AT,
1.3 &7k
13.1 SNS#4 RAAEAEA SNSIARYY: @il
B e A, DL Ak B U1k Zx ik 2k 5 b 4
M58 RUENL S3 PR, 2225 TF 2 em, &%
BB AL E A S3 LA B . SRR Tl L H
BRepsfil, AMERIIEES, AR H 0 S3 MUY i S
CALT T4 . R BDBE B S 53 . 3 A e B 4
$r) PRAEZERINY) . FISREIR 2 Hz, HUE 2~
5mA, DR 32 R BE, R S3, 16T
30 min, YCHHBXM, 1%0/d, 7281 .

1.3.2 @ SRHHE /\BIGRYT : AU
ARG SR T N T, X S3 JafLAb. U IRRN
i, R kH BT, R 2~3°F (1°F=333 cm)
KN 2 st i, 52128 M B0, 2 S3
JafLARED E CHH 1~1.5F) , RN
HEHYSE: %D, 2~15 Hz, MR 0.1~
1.0 mA, DURFHBEINARMERSI N E ., B
30 min, 1 /d, FF8E1 8,

1.4 MEIRAR
141 JEkiF4 KA Wexner PFor EUEA T RLAE
ARVEAr, SRR RE . HE(E R HEfE
). PREHERE . R, sr-(EeR v, ER S, W
# 1.

142 ZHFEHiF WERFME —AIUAEG
7% B ( nitric oxide synthase, NOS ) . JH#E i 45 &
(cholecystokinin, CCK ) &L 2 ZHINTEIRITHT 24 h
NFNAYT | R EHRICR I, PREE I . W I 4l
JEE A PR AT BRZS WL NOS il CCK-8 A ELISA £
R &, i IR A3 AT AL NOS FI CCK i
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&1 Wexner iEto &R

ity 04 15 24 34 a9
FAEUEL 1~2%&/1~2d 2%/ JH 1R/ <1/ <1/ A
PRI - AR MR b F} W B
Hizs AN sE A RS MR - FeRing HH B
YEI W MR - FEin) W PR
HESE A 5] B HE BT B ] /min <5 5~10 10~20 20~30 >30
PR . B Bh 2T te=apii)) FIESZ FHRHHE S
HEME IS 15 24 h HEFE N T 1 UK MA 1~3 3~6 6~9 >9
9 1 AR/ A 0 1~5 5~10 10~20 >20

FRAGI . LA 18 9 fd B A\ NOS Fil CCK A6 {EL1E Ay
5%,

1.5 “its 4@ R SPSS 19.0 B {F vk fr 4811
. FFEIES AT EER U Y +s Fon, 4
[ LR ks A5 IS oA i SR M
( Py, Prs) o, HIE SABITHIG LWECR HAES 3K
Koo THECTERELL n(%) Fom, diB] FLECR 7 K
5. Kege/KHE (a) 24 0.05,

2 & B

21 —fIHE ST AR (R2) Bon: 24N,
AR, R, R SE L LR TR R 22 R G i A
22 garki 5% (£3) B 241K A
Wexner V¥ 73 [ & . CCK F} 75, SNS 44 NOS /K F
FEAR, Z3AZIT¥E X (P<0.05) . S5
HEbH, 2 RTINS I NOS 376 B 2 ol 4%,
CCK [#fik (P<<0.05) .

23 BRERSM A ES>MN SR (F4) B
TN YRITRE, 2 AR B R (] AR bR 2= S e ST T

S o JRIT T, SNS 4 Y 4% H5 bn 24 ek
(P<<0.001) ; HLEFAH MIX 3511 NOS F&1i% .
OCC B # i CCK FH & (P<<0.01) . J&I7 A, BR
MIX &1 CCK &b, SNS ZH 9 7 U i % (] & F5 A
e TH AT (P<<0.05) 5 AN PIRIE] NOS,
CCK S F4E L (P<0.001) . 2 4iRy7
JR BTN AR E B IEH K- (P<0.05)

K2 2H—BERR

545 SNSZ1(n=65) H4F41(n=67) PIA
B 20/45 18/49 0.620
Ay 4 50.1+14.7 544+16.1 0.111
e/ AT 52, 15) 2(2,18)  0.459
OCC/MIX n 38/27 37/30 0.707
OCC K12 Wi n(%) 0.326

IELZEGIES 20(30.76) 26(38.81)

IEN 7R N 29(44.62) 41(61.19)

TR 53(81.54) 43(64.18)

N 52(80.00) 50(74.63)

NI 33(50.77) 26(38.81)

RELS S 15(23.08) 19(28.36)

HfEh 44(67.69) 46(68.66)

REEIH T 32(49.23) 34(50.75)

JENZLES 12(18.46) 4(5.97)

OCC : H FIAHBH FRYE b s MIX « R A RSl

£ 3 2 AR Wexner 34y, IMiFE NOS. CCK iRELLE

bt SNS#( n=65 ) AR (n=67 ) P
Wexner -7
TRYTHT 16.00(14.00,18.00) 18.00(15.00,19.00) 0.064
N=pig =] 10.00(7.00,12.00) 11.00(10.00,13.00) 0.001
P <0.001 <0.001
NOS/(umol=L ™"
IRITHT 48.76(34.19,84.27) 45.58(34.45,88.51) 0.871
BT 43.46(33.39,63.07) 47.17(34.45,85.86) 0.012
Py <0.001 0.046
CCK/(pgemL ")
TRYTHI 24.88(22.26,26.72)" 24.90(22.99,26.58)" 0.372
BITE 28.80(27.45,31.78)° 28.21(26.26,29.89) 0.035
P1H <0.001 <0.001

NOS: %A A W, 1F 5 Th i 22l h 49.23(48.54, 50.82) umol/L; CCK : fREN 45 25, IE % v 2% (8 K 35.96(34.78,

36.52) pg/mL."P<<0.05 S{&FEZHAALL .
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R4 2HXRHBEISEEH Wexner 4. IiE NOS. CCK iREFELES

. SNS 4 sl Pl
OCCHI(n=38) MIXHI(n=27) P{i OCCHI(n=37) MIXH(n=30) PfH OCCH MIXZHI

Wexner P53

IRITRT 16.00(14.00,18.50) 17.00(16.00,18.00)  0.164 17.00(15.00,19.00) 19.00(15.00,21.00)  0.088 0.178 0.135

R E 8.50(5.00,12.00)  10.00(9.00,12.00)  0.104 10.00(9.50,12.00) 12.50(11.00,14.00)  0.002 0.022 0.004

PAE <0.001 <0.001 <0.001 <0.001

NOS/(umol-L™")

TRYT T 35.78(33.92,44.52)" 86.39(81.09,89.04)" <C0.00135.51(33.92,42.14) 88.51(75.66,91.16)° <<0.001  0.637 0.642

BT 33.92(32.86,36.57)" 65.19(59.36,75.79)" <<0.001 34.45(33.92,41.29) 85.86(74.33,89.04)" <<0.001  0.040<C0.001

P <0.001 <0.001 0.114 0.003

CCK/(pgemL ")

NeyEgill] 23.55(22.01,24.88)" 26.56(24.97,28.14)" <<0.00124.70(22.41,25.39)" 26.30(24.18,28.84)"  0.005 0.203 0.743

BT 29.89(28.80,32.37) 27.85(26.46,28.54)" <0.001 28.90(28.11,30.34)" 26.56(24.48,28.22)"  0.001 0.016 0.164

PiE <0.001 <0.001 <0.001 0.162

NOS: — LA S W, IEH AL S % {H Ny 49.23(48.54, 50.82) pmol/L; CCK: G | IEH LS % 35.96(34.78,

36.52) pg/mL. P<<0.05 S{&RE4A L

3 it i

3.1 WA FC X 2 K - AR AR AN
X SN ARG, RS
FA R B WL S . WK (brain-gut peptide,
BGP ) J2& i B Wi o WhAn MRSl i — 2P 22K,
Z: SR I ATE AR NS S AR SE B AR R, R
B2 AR TR R GE, AP a8t IO R o
e . Zmiwbse Y SER, BN IKTE FC R Y
(IR e AL R B o

CCK & —M ) Z i TE ML R G . h X KAt
JEM 2 RS IR CCK XMHRE . 1T h . 154 .
WX, ARSI S B i Wlis s BAA A
VERY . A LB, W 5 s A Crritable
bowel syndrome,IBS ) . fHEALFIIE TS & IfiliF CCK
F— e e d] 22 S A gt E L, Hh RS EE
CCK Fhiry . fHEFBE CCK B,

— AL A (nitric oxide, NO ) ML R4
(‘enteric nervous system, ENS) i [ ARAEH
% it (non-adrenal non-cholinergic, NANC ) ##
gy EEMEI g, S 5hiEs ). R
ML A3 WP RE R 15 4%, I A ot i 18 - o LR
FAM L NOS A4k NO A il iy ifE— i, i 2
18 15T NOS SR 434 NO WA IR0 o 78 BILIR
AT, NOS 57 N 7 Z FIHE 20 40 it PR30l 3, Fpsk
AL NO G L, BN NO & it 2, Il sh
WSS, AR BN %,

STC A M2 It ie s NOS FHME KB Rk, S5
WA AR s R, S5 WAL Rl

AW KB, RIFRTE, SNS 41 OCC Hl MIX
A M A NOS Fll CCK Wk AR 5, WIT)R
2 ZH A E 2 NOS FIl CCK ¥ B 4 ai ek 3%, 2
IML7% NOS F CCK & B A5 fb nT 4>~ FC 43 B2 Wik
P, W ATAE R iy SO FI WK IR . Bl 2 Fili i Bk AN
FC AHICHEIF 7 TR, L3 i 7 kAT 22 R FC 2
TR
3.2 SNS w4t AR AG4EAAH  SNS F 2l
TE R S3 . S4 PR ZE MR & FRIG RN, X4
FL . ATAAE ORI APRZE, il AR B2 S g
AT, W FC AL E B Z T BRSS!
WHE FHAME SNS AP A L 1) R AR
A H TR ACE SNS ks B s, BRI T I
PRFFJE . V628 I 1 Jp AT M s e >R FH 7 A B 2 )
HE PR AN, TERAERE A SNSIRYT FC, [F]
P HUA At ()T 3V e R SR

W EME SR 22 B RAIGYT FC A&, N\
FCERAEGE . R, KUIME R SN,
HR AR B S AL G R B . IR IR S
PRI TN S3. S4 M5 Sl Ab .
N Z TS 22 W, AR FC L TR
PRI A8 55 23 s T e M 08 Al e 0 B0 R/
S H R, FLREA A R . RS R
JEOIRZS . AR S5 i 2w PR . VBl
TREBRNA S1~4 B 2B T 0L, BRI 1~1.5°],
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SN'S A I B a4 T AR PN B B 2o AR b

A5, JEMA SNS L & /BB fE
A RUGEERRE R, 1 ARFEA SNS X OCC Fl MIX
FIRTT BRI T LR /AT (P<<0.05) , HLEFA
O OCC B BITRUE T MIX, OCC ZH AT
WLAFASD, TR TR, GRS H e #f
2527 B, LB ILA Ui, E A 2L
MCEZRNLA TG ), EENAYY OCCHEM . dEMEA
SNS 5 /By UM A B &AM, @
e AR, FERRI X, [ S iR o
W, MR BIETT HBY; Wi XRIAE T SNS B #2
YEHIF AN ZAR TS, i OS2 05 . K
P2 AL TG AL AL A R 5 TR ET 2 5 Bt A R A &
Y, MRLHZ )G L EONIR AP Z, (A2 b
X HLA RN Bk, ANELFE AR A FIMR i pR 2, X
Al BE S HL AR /BT N IR T BB 52 1 55 1 SNIS (1)
5]

i BTk, 2 MOk ¥ BBIR YT FC, dEHE A
SNS X P ME R AT 2%, HLEF VB 7R OCC AR
DT MIX; 2 Fporikdagekss OCC il MIX B # 1Y
I35 NOS ., CCK /K-, {H¥ B fl HAK &2 1E#
FER YT B [ s FH 259 3R 7l e Bh T4 &
IR

FZE IR
S 0k
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