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Abstract

BACKGROUND

Diarrhea after simple laparoscopic cholecystolithiasis is
obvious, and the effect of traditional antidiarrheal drugs
is limited. Clostridium butyricum viable tablets can prevent
and treat diarrhea by correcting immune disorders
and maintaining the balance of intestinal flora, but its
application in patients with diarrhea after laparoscopic
cholecystolithiasis lacks evidence-based support.

AlM

To investigate the effects of live Clostridium typhimurium
tablets on the nutritional status, Th1/Th2 cells, and prognosis
of patients with diarrhea after laparoscopic surgery for
gallbladder stones.

METHODS

Prospectively, 200 patients with diarrhea after laparoscopic
surgery for gallbladder stones at Linhai Hospital of
Traditional Chinese Medicine from August 2017 to August
2021 were selected and divided into either a control group
or an experimental group using the random number
table method, with 100 cases in each group. Both groups
received roperamide hydrochloride capsules, and the
experimental group was additionally given Clostridium
typhimurium live tablets. The treatments lasted 4 weeks in
both groups. The prognosis and symptom scores, number
of bowel movements, Th1/Th2 cells and their characteristic
cytokines [interferon (INF-y) and interleukin-4 (IL-4)],
intestinal flora (Enterococcus, Bifidobacterium, and
Escherichia coli), intestinal barrier function indexes [intestinal
fatty acid binding protein (IFABP), diamine oxidase (DAO),
and urinary lactose/mannitol (L/M)], and nutritional

2022-08-08 | Volume 30 | Issue 15 |
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status [albumin (ALB), transferrin (TEN), and prealbumin
(PA)] were compared between the two groups.

RESULTS

After 4 weeks of treatment, the scores of stool properties
and abdominal discomfort in the experimental group were
lower than those of the control group, and the number of
bowel movements was less than that of the control group
(P < 0.05); IFABP, DAO, L/M, INF-y, and Th1/Th2 ratio in
the experimental group were lower than those of the control
group, and IL4 was higher than that of the control group (P
< 0.05); enterococci and Escherichia coli of the experimental
group were lower than those of the control group, and
Bifidobacterium was higher than that of the control group (P
<0.05). TEN, PA, and ALB after 4 weeks of treatment were
higher in both groups than those before treatment (P < 0.05).
When follow-up was performed at 12 weeks after treatment,
there was no statistically significant difference between the
two groups in terms of disease recurrence rate (P > 0.05).

CONCLUSION

Clostridium typhimurium tablets help to relieve clinical
symptoms, reduce Th1/Th2 cell expression, and improve
nutritional status in patients with diarrhea after laparoscopic
surgery for gallbladder stones, and the mechanism may be
related to the regulation of intestinal microecological balance.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Gallbladder stones; Laparoscopic surgery;
Diarrhea; Clostridium typhimurium live tablets; Nutritional
status; Th1/Th2 cells; Prognosis
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1004, 2 FRALRIR B ¥ ok T e, < Isn kT
3t BB RIRBAER AR A ER A, 3976574 wk. Lt
UG Bt 97 A Ja SEAR R4 HHMZRE. Thl/Th2m
ReL% B -F[F 4% (interferon-gamma, INF-y). @ 4@
fad~%-4(interleukin-4, IL-4)]. i BRE(HIKE . R
BAFE ~ KBRS fe 45479 g s B
%5467 @ (intestinal fatty acid binding protein, [FABP).
Z e EAEH(diamine oxidase, DAO). & FLR ¥/ H
# B2 (lactulose/mannitol, L/M)]. &/HRKIA[EE G
(albumin, ALB). #:4k% @ (transferrin, TEN). ] & &
@ (prealbumin, PA)].

ZR

BIT4 wkis IR KAZ MK . 3R RE TR KT 2T
FRLZA, HEAZ R BV T AR LA(P<0.05); 74974 wkJs 5235
4BIFABP. DAO. L/M. INF-y. Thl/Th2}tfad&F ¢
MB2H, IL-4% T2 BLL(P<0.05); 5974 wkis 5 I8
K KB AT AT B, SUEATE & TR
(P<<0.05); 76774 wk/5 P 4TFN. PA. ALB& T&57
WP<0.05); 7857 )512 wkit 4T/, W20k 9m & &
Wiz, 2 Rt &L
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x® 1 ERAE—RER

485 n 4RI/ TR () BREGRZEmo)  EERIEmo) % HE;EZ&\Z& VR
SXnEiz| 100 55/45 40.95 + 6.66 19.95 +4.36 442+089  23(23.00) 54(54.00) 23(23.00)
WRE 100 58/42 42.28 +4.92 21.02+3.25 450+0.77  28(28.00) 50(50.00) 22(22.00)
ty’ 0.183 1.606 1.971 0.680 0.567

P 0.668 0.110 0.050 0.497 0.572

TR, EERISIR T R BRI R TS 254, 78
SR TERRTS AR 2 T S I RCR, (HERAT ] 2520
RAMW. FURHR IR, Wil i A 25 9 U K i R 5 o i 32 43
TSRS J R P T LA™, T R T v 1y
eI AR A A AP EOR Y 5 R Th RE, T
TR, IS BAT — TR Y. fEH T AR LS R
PRI T Ik ER RV IR T I B 97 R e 4 A A
BIA A IS FIPR LA, PEAHT 7T BT R
P DR DI RE . 5 IR IR ST I A P kS 1
WU, A E & PG YT 7 SR AU, anF.

1 #RR0T5E

1.1 A RBEMEEE2017-08/2021-08 i i 117 P 22 56200
IR 25 4 I s B R 5 TS BB 3, BB - RIE 4,
%1004, PR — MRS AT AT LL (P >0.05). A AA R
Bt B2 D o v AZ AT . WKL

GINPRUE: FFEIRFESS A WIRRHEY, 255 B, CT
SRR RS FF A IRVS IS WiARHET: RIEHEE X
H=300/d, KABIEARME, AEHHE R AR TOAREIR, Wit
=2 mo; ARFTICIETERER; +5) R — 2HL 2 T ] A SIZ it i
TR, AER 18-65%, AP, 35 FIve I 25 2 A =
+.

HEBRbRAE: BB TFA L WA 52, HoAhig ik
RGN, AR SRR S L b AR
1 motZ [F28 1 HVE 2 B iE B B2, IEES S A
7SR
1.2 7k WARGYIREPURG: . (6. 4EREK B
JR S BRETAE  E IR AN REAL B, o R AR
HUERIRISIR T R (P AR N 2 A BR A W], [ 24k
H10910085, 2 mg/fi), AR, 2 mg/Ik, 31Kk/d; SERZHEET
X FE 2 SRR BB R AR T ¥ B (I AR TR S ) 2 vk o
e, FAESC5S20140080, 350 mg/ i, B AT S IR AR BT
B HAMET0.35X10° CFU), ), 377/, 3U0d. 2
THRIT 4 wk)E AT ROV
1.3 MEFg AR (DIRIEA S IEYS EBERECE MR
P ERANE ) AR Sy, KAEMER: 090 N IEH; 1504
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BERAH, NERE; JEEANIE: 0 NI HANE, NIEH; 1
I NRIRERANE, RREIT RIS, NS0 TAE, NRE; 2
S RIEHANE R L, BAE, X TAERSA 2, Sy
FE; 355 NIEEBANE SR ™ 8, A LA, om TAE, NE
FE. RIS ACSRHME AL Q)RS NS E N EHIk 12 mL,
##E 20 min, B5+0>10 min(2500 r/min), B_EIEW, KSR
Bl 23 66 FEVEIN 2 — i S AL (diamine oxidase, DAO),
SR FH IR G 2 W PN 5 W I 1D R 45 45 £ A (intestinal
fatty acid binding protein, IFABP). T-# & (interferon-
gamma, INF-y). F14HMi/r K -4(interleukin-4, IL-4). 5
H(albumin, ALB). ¥8k# F(transferrin, TEN). A (4
i (prealbumin, PA). Thl. Th240f, 5 Thl/Th240fiE Ltk
fH; Q) gZe A HTif 25, N N9 mL PBSZZiwiK, 78731k
SR BB, B3, 4 CHEL R 030 min(3000 1/
min, r = 15 cm), Y8 L35, B S8R EEE N E R, -80
CUKFEHRAT, N BT H G AR A PR A = A7
[ISN-695B AL G Al 73 A S & R BR A « RUBAT B
KIHBEATE; (4UHE6 hRE, TIAN1-22%B7R, HS
mLIES]JE R, -80 “CUKFETRATAFIN, SR FH i s
Ty PR LS HE/ H 75 1 (lactulose/mannitol, L/M); (5)i6
I7 512 wicR F FRIE B T2 B U P24 R R .

Bt AbFR N HISPSS 22,04 B, & BORILL
(mean+ SD)EIR, AR, HEH R Ll (%) RoR, K,
P<0.05KMERAG R L.

2 B8

2.1 BAE R E JRITRTALIEIR S L, 22 785t
T L (P>0.05), 16974 wkio SEIR 4 E IR, R
ANEPE SIS0 R, HEE 10 IR (P<<0.05). W,
2.

2.2 m4AThl/Th2%m % B -F J677 AT Thl/Th24i g
KR F A, RGP >0.05), 3774 wk)5 5L
ISZHINF-y. Thl/Th2 ELAEAK T XS HEAH, TL-4m T4 REZH P
<0.05). L33.

2.3 WAL BIE S Ak VR TT R P 4L BE B Dh e FE AR L
B, ZREGHEXLP>0.05), 1EIT4 wkia SZH4H
IFABP. DAO. L/M/KFILTXfHZH(P<<0.05). W34
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® 2 LEBRARABIEIKRSZ(mean £ SD)

B8] 485l n KR (min) HFEBEREL IR/ wk) BEEARIE(min)
ars Al S| 100 2.02+0.28 22.24+4.91 2.11+0.34
WiRAE 100 1.95+0.31 20.89+6.11 2.06+0.41
t 1.675 1.722 0.938
P 0.095 0.087 0.350
ST 4 wkis S| 100 0.65+0.15 8.61+0.33 0.88+0.22
WRAE 100 1.24+0.20 14.58 +2.46 1.33+0.24
t 23.600 24.053 13.822
P <0.001 <0.001 <0.001

& 3 EERALATh/Th2BiE K E S (mean + SD)

B8] 485l n INF—y(pg/mL) IL-4({pg/mL) Th1/Th2
SKyL| 100 32.36 +4.48 90.95 + 10.03 0.32+0.06
[ POLEFE] 100 30.95+6.13 92.28 +8.46 0.33+0.04
BISHl ¢ 1.857 1.014 1.387
P 0.065 0.312 0.167
SKyL| 100 24.12 +3.36 124.45+15.12 0.20+0.01
e POLEHE] 100 26.71 +4.02 114.08 + 16.67 0.26+0.03
BI54 WkiD t 4.943 4.608 18.974
P <0.001 <0.001 <0.001

INF—y: FHZE-y; IL-4: BARN=-4.

* 4 BB FFREINAE(mean + SD)

B8] 285l n IFABP(ug/L) DAO(ug/L) L/M
S| 100 23.50 + 6.88 17.30+5.12 0.30+0.08
[ WigH 100 24.42 +524 15.95 + 6.64 0.32+0.07
BISH ¢ 1.064 1.610 1.881
P 0.289 0.110 0.061
S| 100 9.30+2.72 6.72 +1.82 0.20+0.05
A wWkS WigH 100 15.83 +3.68 10.52 +3.34 0.26+0.04
¢ 14.270 9.990 9.370
P <0.001 <0.001 <0.001

IFABP: IZiEfhER4S G253, DAO: _RZEAEE; L/M: [RILSRIB/EEELS.

24 BAMEER BT ITAEERALS, BTG - 0495).
R LP>0.05), 16774 wkiG LA ERE . Kk
BT AL TOHT B TR P <005) Jis. 3 W

2.5 BB AR BITH. 1854 whE St 3.1 M2 B USRS LIS K il BB T AR
BLCEL R L P>005), e wi i BT IS AR R, SRR O A
TEN. PA. ALB/KTE TH77 R1(P<0.05). 6. FTAE Y A RIS R, AATRIEIE, ALK
26 BTG FITIE 12 Wil THIV, PR (s WA A A, WS AREA. F At
. S AL RIXHIALIR SR A I N3.00% (100 BN R 115 5 Wit e E e 50« W
6.00%(6/100), ALIFILLEE, ZE5 BLH LG = 0465, 7 BERIFE IR, Thl. Th RS %12 2 e
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& 5 ERMLEHEEEE(mean + SD, logCFU/g)

B8] A% n RIFREE PURAFE BAERE
S| 100 8.80+2.21 7.02 +2.02 9.77 +2.54
S WiRAE 100 8.68 +2.36 7.10+1.95 9.62+2.63
BISE ¢ 0.371 0.285 0411
P 0.711 0.776 0.682
SKyL| 100 6.56 + 1.56 8.21+2.46 7.34+1.89
B wWkE IRH 100 7.34+1.89 7.28+1.65 8.26+2.44
t 3.183 3.140 2.981
P 0.002 0.002 0.003

® 6 LEBRAAEFIKT(mean £ SD)

B8] 2851 n ALB(g/L) PA(mMg/L) TFN(g/L)
SKyEiE] 100 28.03+4.42 178.85 + 45.56 1.55+0.34
e WIRH 100 26.92 +5.51 180.11 +43.97 1.61+0.29
SIS Al
¢ 1.571 0.199 1.343
P 0.118 0.843 0.181
S| 100 32.24 +5.68° 236.62 + 65.52° 1.80+0.42°
PNEECE] 100 30.95 +6.77° 234.46 + 66.88" 1.75+0.55°
B4 wkig
iS4 wko t 1.460 0.231 0723
P 0.145 0.818 0.471

ALB: B&8; TEN: %BIRED; PA IBED; SAEBITHILLE, P <0.05.

BHER, Th1n] 730 WAINF-y. 4/ -12(interleukin-12,
IL-12), Th2R] 733414 4 25-10(interleukin-10,
IL-10), A= BRAPF T Hi 8 a4, TEARYS B Bl
Th/Th2i% 8, LATh1 s vias £ MiTh i Rk g
A BT A0 S B AR A At AR, RETBOR & 2RE K1,
FRSIATE 2 TC S IR, SR TE R b 5 bR R Th e,
SRS AR IS RS, 34 T i R i 1 0 34 T B B2 IR,
S EE RO, SEINRE TS R AE KRN, R4 7T
R, PEIE BT R FEVIBR AR J5 B DUAT . FLBRFF S5
i AL, EREE . KA B S5 200 o A o,
P A RIS 2 B e, 0 R i S e Th R 35 L, Tk
GRS,

B RS AW R e E AW B . (PR,
92 e s S AU 5% B b i, TE 44 il D R J5 TH i XL
HOR. R B A, BAR A — AN ebr e, 4
TR IR E . BT 2 L WUILE B R4 4 4
XTI, BG 2 IR T4 A H IR RSN EE. DAO
TRl i, 2alaiE kA S ER I, KEDAORI
i, FERHEIR, DAOK T 5 R 45 b s 2 A K,
A AR R it e IFABPI TR IR, 4%
BRI, HACETEies B 2 7E B g™, LM
FE R R G, RS VST 5ieR G
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fEB i Bt ERIA", Rk, dnf i e Lt 1
B A 5 RS B 5 Wi ez TR, VAT A TE B R, 1)
WEISREIR, A B BN AR IR T HE At

3.2 BB A E R K %7 e 4 B ML R UG LB AE
FAAE DL IR 2 REGERRRIE IR T I EE, 1EVE L
NN i B S SZ AR, HA AR R S BRI AR B
FEPUFHE VSR, WD i 30, I P 2540 BRI 1],
R s B R 5 BRSO BRI A2 2%, R FH 2440 e 4 1
F—IREALH, RORA IR, U R R 2.
T PR P2 A1 R B 2R 2 AR B R 7R, 2 T e S,
TEGE RIS RER . OO W A A I35 7 T A i )
RCREON B S HAE IR S A s B AR S5 MRS R AT
ZABUESCRE. AR RIR, BEERAR BTG R 1 45 6 Sh R T
WR T FE R A ) -1 i g, G B i AR A A,
RIS REIR, (e TG o, AN g: (DESERAR
TP TR R MR ERAR I CGMCCO0313.1, MR 5
A A IR B 2R, VBRI TE N BUR R R BRI, 38T
W ZHE I FRIRTRNE, (R AEA 25 B AR, SRR o i
P, (2)FMIEPERN ZE A R A, 98D i DY 4R B P B
FAL, PEARARE R 1235, RIBUIE R s SN, #2
AR5 (3) B RRAR 1 T 7E I N R BB S, ARk
FIBENRIDTRR, ¥ nimiE )RR R, BEAS S0 B K I, IR
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RIS MEMEER. (RIS A TR R I, 16774 wkG P
ATFN. PA. ALBE TRITHI, v RENLHIS HERRAR P
B AR i1 e 25 L, TR I TR O, (H )
P IE % 2= 5, D R SR AR /N ST ]
SUNTEEP S

4 E8

g5 |, BRBRM IS B TR IR S 1 M SR I
HEVE B IR ARER, AR Thl/Th2 2l i 26, 85 i
B, W IR RaTh e, MOEE IR, (EAHE TREA
FeF e —, FEARN, IR R —EmE, HERZ
Hly, ZIRIEIRBREA, 3 RFEA B TR SE.

XERR

TRE=

MBS A AR & T8 WU, ST A T g
BB BRIEBE TR B AT iR R T B B RS
ARJG2 d-4 dP IS A 350, A5 ANEAL, TRPEEEUA L
., 5SS AR PUHAR A RAEIR.

L

R T AA B R KRR 2 R A RRTS, K 18] RIAS VS X
NEHYE TR GBS A T 24 2 3 A R
(g2, DRI, Sl R R T ARG RIS R AR, B
A TR (I T 25T DA R AR AR B T AR RS A
RS, B B H AR JE R

=l

i B A V76 1T B8 S S B T AR A T8 BT 1Y)
IR, MR IRVE B R A2, DG B RS A IR B AR
JE BB S FR R Th/Th240 A A% T (5.

oy

AHIT TS LSRG ATV, ARG YT AR
M AL R B8, X S IR A AT U A o i, Bk
TRIE T B RS 1A RURIRYT, SURENS SO R BR AR 14
7 RN A RS SR A5 TR AR RS2

16974 wkfE SRRV . IEAN G VR T 0 R
H, HEEXRBUD TR, SEERZHINF-y. Thl/Th2bbfE
IET-WIHRZE, 14 A Z5-4(interleukin-4, TL-4); T-%
4 SR A Y IR D R 25 6 B (intestinal fatty acid binding
protein, IFABP). —fi%%A /b (diamine oxidase, DAO). JK
FLANE/H 22 (lactulose/mannitol, L/M)7K PR T-5F A2 ;
SEIGLHIAERI . RIS AR T X R, U v
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X AL

LH#E
B 2 4 P4 T LA 1 TR B A 15
A IHOEAR, A ThL Tho 2 a2, V153t Y, 1
SRR, B AR,

REf=

AT FUUESE T B 1 175 1 7 0] PEL S 45 0 IR B R 5
JS B (AR ATE I, (B2 T REA B SR SR O BR A,
DAFEREARA R RIS 2R %, Kk, &2
S IRE R B, BE— B XL AT T, A
LR T BA BRG]

ZEXH

IREE, T F 2. f2 L4 B a5t b MR RAT R SR L bt
Ry F KA. ARSI £2020; 25: 134-137, 144 [DOL:
10.13499/j.cnki fqjwkzz.2020.02.134]
LyuY, Cheng Y, Li T, Cheng B, Jin X. Laparoscopic common
bile duct exploration plus cholecystectomy versus endoscopic
retrograde cholangiopancreatography plus laparoscopic
cholecystectomy for cholecystocholedocholithiasis: a meta-
analysis. Surg Endosc 2019; 33: 3275-3286 [PMID: 30511313 DOI:
10.1007/s00464-018-06613-w]

3 HRE, FTE, SRR, FBH PR T Rk A L5 3
MR RARIEE R L. T ESM R 5 I R 4 & 2020; 27:
1121-1127 [DOI: 10.7507 /1007-9424.201911111]

4 kg, TEGE BEBUSRT MR IRA AT ST I 2RSS
R 697 A B P IS 0 97 RIS, Pk 25 2021; 33 173-
175 [DOI: 10.3969/j.issn.1006-3765.2021.04.067]

5 g, AR, Hie BEREEARENTTR SR L
o B GAR ST E F R EAE LR, B S S A
& 2021; 33: 209-213 [DOI: 10.13381 /j.cnki.cjm.202102017]

6 B EIF R ML EIT &, BRAZE ] P 2548 M AT He] R A2
FARBFIE L LR A E R ERIRQ0I6K). B 54 & 2016
22:111-113 [DOI: 10.3969//j.issn.1007-1989.2016.10.028]

7 Bk, 1Rkt MARROMR). b ARIA R4, 2013: 402-
405

8 W aF). ANP B AT TR A SR 5 by ik RS 75 04 97 7K.
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issn1674-6309.2018.09.033]

9 KRE ABRBRSMEREHRITTIT KRG TA2EL 66 E

LT IE RALER. B B4 5 16 R 2020; 20: 3069-3070 [DOL:

10.11655/ zgywylc2020.18.039]

Dong Z, Min Q, Zeng Q, Liu . Laparoscopic and choledochoscopic

gallbladder-preserving cholecystolithotomy for an intrahepatic

gallbladder with cholecystolithiasis: A case report. Asian |

Surg 2021; 44: 1182-1183 [PMID: 34148745 DOI: 10.1016/
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