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Meta—analysis on efficacy of L-menthol in suppressing gastrointestinal peristalsis during endoscopy
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[ Abstract ] Objective To analyze the-€fficacy of L-menthol in inhibiting gastrointestinal motility during endoscopy.
Methods A comprehensive search was conducted-for original literature published from database inception to December 2024
in PubMed, Embase, Web of Science, -and the Cochrane Library for English articles, as well as in CNKI, VIP, and Wanfang
databases for Chinese articles. Allkincluded studies were randomized controlled trials investigating the effects of L—menthol
during gastrointestinal endoscopy. In the intervention group, L—menthol was sprayed onto the gastrointestinal mucosa during
endoscopy, whereas the -control’ group received a placebo spray. The primary outcomes included the proportion of
gastrointestinal segments with-noyperistalsis, the proportion with mild peristalsis, the proportion without spasm, the convenience
of colonoscopy, thetadenoma detection rate, and the incidence of adverse events. Two independent reviewers conducted
literature screening, data.extraction, and quality assessment. A Meta—analysis was performed using Review Manager version
5.4. Results.. Atotal of 16 studies involving 2 282 patients were included in this Meta—analysis. The proportion of patients
with no gastrointestinal peristalsis was higher in the observation group than in the control group (RR=3.51, 95%CI: 2.48-4.97,
P<0.05), The-proportion of patients with no gastrointestinal spasm was also higher in the observation group compared to the
control group (RR=2.10, 95% CI: 1.02-4.35, P<0.05). The convenience of colonoscopy was better in the observation group
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than in the control group (RR=1.30, 95%CI: 1.07-1.60, P<0.05). There were no statistically significant differences between the

two groups in terms of the proportion of patients with mild gastrointestinal peristalsis, adenoma detection rate, or incidence of

adverse events (all P>0.05).

Conclusion The use of L-menthol during endoscopy can effectively inhibit gastrointestinal

peristalsis, alleviate gastrointestinal spasm, and improve the convenience of examination without causing significant adverse

reactions. However, whether it offers an advantage in adenoma detection rate requires further investigation.

[ Key words ] L-menthol; Endoscopy; Application effect; Meta—analysis
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Experimental Control Risk Ratio Risk Ratio
leight M-H 95% Cl M-H. 95% Cl

Gong 2019 12 34 2 34  4.8% 6.0000 [1.4511, 24.8095]
Hiki(a) 2011 16 45 3 42 6.5% 4.9778[1.5617, 15.8661]
Hiki(b) 2011 34 67 3 22 7.3% 3.7214[1.2666, 10.9336] -
Inoue 2014 84 118 33 108 20.3% 2.3297 [1.7145, 3.1657] S
Inoue 2020 106 156 31 149 19.8% 3.2659 [2.3449, 4.5486] =
Lei 2023 48 50 4 50 8.7% 12.0000 [4.6797, 30.7710] D
Meng 2021 44 109 18 111 16.5% 2.4893 [1.5396, 4.0249] -
Shah 2019 8 24 5 24 8.4% 1.6000 [0.6105, 4.1934] -1
Yang 2022 13 26 1 26 2.8% 13.0000 [1.8312, 92.2879]
Zheng 2017 12 34 2 34  4.8% 6.0000[1.4511, 24.8095]
Total (95% CI) 663 600 100.0% 3.5139 [2.4830, 4.9727] <&
Total events 377 102

Heterogeneity: Tau? = 0.13; Chi? = 19.79, df = 9 (P = 0.02); I* = 55%
Test for overall effect: Z =7.09 (P < 0.00001)
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Experimental Control

Risk Ratio

Risk Ratio

_Study or Subgroup _ Events Total Events Total Weight M-H. Random, 95% Cl M-H, 95% Cl
Fuijishiro 2013 35 41 16 41 9.5% 2.1875[1.4618, 3.2734] ==
Gong 2019 18 34 21 34 95% 0.8571[0.5673, 1.2951] B
Hiki(a) 2011 35 45 15 42 9.3% 2.1778[1.4099, 3.3638] ===
Hiki(b) 2011 21 67 9 22 8.1% 0.7662 [0.4144, 1.4167] ===
Inoue 2014 30 118 58 108 9.8% 0.4734[0.3319, 0.6753] =
Inoue 2020 49 156 99 149 10.4% 0.4727[0.3651, 0.6122] -
Lei 2023 43 50 34 50 10.5% 1.2647[1.0143, 1.5769] =
Mori 2014 47 49 37 49 10.7% 1.2703 [1.0721, 1.5050] e
Shah 2019 " 24 18 24 9.0% 0.6111[0.3735, 1.0000] A
Yang 2022 74 26 2 26 3.6% 3.5000[0.8012, 15.2903] T
Zheng 2017 18 34 21 34 95% 0.8571[0.5673, 1.2951] -
Total (95% CI) 644 579 100.0% 0.9967 [0.7091, 1.4008]
Total events 314 330
Heterogeneity: Tau? = 0.27; Chi2 = 104.05, df = 10 (P < 0.00001); I* = 90% ’0_01 051 1' 1’0 100’

Test for overall effect: Z = 0.02 (P = 0.98)
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Experimental Control Risk Ratio Risk Ratio
eight M-H 95% Cl M-H 95% Cl

Gong 2019 26 34 17 34 334% 15294 [1.0413,2.2463]
Shah 2019 14 24 11 24 304%  1.2727[0.7336, 2.2079)] =
Shavakhi 2012 25 33 0 32 5.8% 49.5000[3.1406, 780.1911] —_—
Zheng 2017 27 35 10 35 30.3% 27000 [1.5516, 4.6985] -
Total (95% CI) 126 125 100.0%  2.1047 [1.0188, 4.3480] >
Total events 92 38
Heterogeneity: Tau? = 0.37; Chi = 15.06, df = 3 (P = 0.002); I = 80% ‘0.0 . oi 7 b 1’0 7 00’

Test for overall effect: Z = 2.01 (P = 0.04)
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Experimental Control Risk Ratio Risk Ratio
r re Event Total Events Total Weigh M-H, Random, 95% CI M-H, Random, 95% CI
Hiki(a) 2011 36 45 23 42 22.6% 1.4609[1.0701, 1.9943] o=
Hiki(b) 2011 51 76 14 29 16.3% 1.3900 [0.9241, 2.0910] ™
Meng 2021 96 109 88 111 41.9% 1.1109 [0.9877, 1.2495] o
Yang 2022 23 26 15 26 19.3% 1.5333[1.0727,2.1917] ==
Total (95% CI) 256 208 100.0% 1.3042 [1.0660, 1.5956] &
Total events 206 140

Heterogeneity: Tau? = 0.02; Chi? = 6.34, df = 3 (P = 0.10); I> = 53%
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Experimental Control Risk Ratio Risk Ratio
_Study or Subgroup _ Events  Total Events Total Weight M-H. 95% Cl M-H 95% Cl
Gong 2019 12 34 9 34 9.5% 1.3333[0.6478, 2.7442] -
Han 2021 44 102 43 90 21.7% 0.9029 [0.6620, 1.2314] =N
Inoue 2014 7 118 46 108 23.6% 1.4127[1.0853, 1.8388] -
Inoue 2020 139 156 142 149 30.1% 0.9349 [0.8757, 0.9982] s
Mori 2014 6 49 5 49  4.8% 1.2000 [0.3920, 3.6735] i
Shah 2019 11 24 9 24 10.4% 1.2222[0.6222,2.4010] "
Total (95% Cl) 483 454 100.0% 1.1007 [0.8426, 1.4380] 4
Total events 283 254 ) ) )
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Experimental Control Risk Ratio Risk Ratio
_Study or Subgroup _ Events  Total Events Total Weight M-H. Random. 95% CI M-H, 95% ClI
Fujishiro 2013 15 41 12 41  23.3% 1.2500 [0.6700, 2.3320] ™
Hiki(a) 2011 15 87 2 29 6.0% 2.5000 [0.6077, 10.2839] ]
Hiki(b) 2011 4 45 6 42 8.1% 0.6222[0.1887, 2.0519] [
Hiki (c) 2011 10 18 2 6 8.0% 1.6667 [0.4997, 5.5594] 1
Meng 2021 16 109 26 111 26.8% 0.6267 [0.3566, 1.1014] ol
‘Yang 2022 14 26 12 26 27.9% 1.1667 [0.6753, 2.0157] -
Total (95% Cl) 326 255 100.0% 1.0271[0.7174, 1.4703]
Total events 74 60
Heterogeneity: Tau? = 0.04; Chi? = 6.35, df = 5 (P = 0.27); 12 = 21% ‘0 o 0’1 b 1’0 100‘

Test for overall effect: Z=0.15 (P = 0.88)

Favours [experimental] Favours [control]

BE6 P RE A R F AR LAY Meta 734 2R AR

+ 1534 -



HIES 2026 FE 5% 4855 1488

R BURIE AR

2 A SCHk ZES HA
SIRBF5E g@iﬁf RR(95%CI) P T ”E;;i a
Jo 11 1.00(0.71~1.40)  0.560 90% -
Fujishiro 25 10 0.92(0.64~1.30)  0.920 88% g
SR )1 S5 10 1.01(0.70~1.47)  0.500 91% =
Hiki 25 10 1.02(0.71~1.46)  0.860 88% 1
Hiki 454 10 0.92(0.64~1.31) 0490 91% w
Inoue 2521 10 1.08(0.77~1.51) 0.380 89% EN
Inoue 252 10 1.08(0.80~1.46) 0.320 87% i
TN 10 0.97(0.66~1.44)  0.710 90% 7
Mori 424 10 0.97(0.66~1.44) 0.820 90% =
Shah %50 10 1.05(0.73~1.50)  0.390 90% 1
Yang 25 10 0.95(0.67~1.35)  0.740  90% i
RS s L 10 1.01(0.70~1.47)  0.500 91% w

By BRI SCHR A7 JC B iy i 3 sl A R A
SRS AR GE— AR, SR MTPPA I LR A 4
ERSr, P, T B A St i ey RR I O fey o 3
] DL BEANIAR , S AR ey, WL 7 DRLE A
SCHR B A%

0
0.2 °. o 8
0.4 °

0.6

SE(log[RR])

0.8

1.0 :
0.01 0.1 1 10 100

RR
B7 A ASTHR A T 1 1 (OB -5 08 IR A il T i 2l s
BRI B e i LL R 1))

3 g

ARTIFGEA R T P AP A< B, 3 1 xS
BREZERIRRER A T BB RCT, X SERTH) Meta 73473t
T30 ek b 7o 5 TR WA R S BT T 2P
BiE . TELSJRITE PR EE b AT B i 1 T 5l
ANV 7R R i RR NS 7 e SR a IR i
AEFINE IR AR N RS R ARGEAE Rt bR, AR
AR RE A S BRI R R T T AT

A8 Meta 738 Sk 7 , 76 A A I 0], L—3# iy 5 AT
il B Wi E . X5 You S WFTEA AT o 4% SCHk

HOE 1 L-fer P e TR AR AR L 4 Hex B2 A
M. HIkGEsiE—E R L B ipedEs e, ithiss
ZE LRI AN B M 52l , PR SCk e 1T E
GBS B , FA A VESCRIA TR 28 B PE A 4IE
FORPUAE R B B T IR R B R A L T
i N B AGA IF FRfpE  SR T E AT L K TR
G2y o AT — R PR A e, 2 Ay ) 22
TETERLTY o ROREAT B 2 VR B A KR
BB VRR AR o LA i n] H IR SN AR B ks
A A ORI L 1 Jo 2 24 A OB R R P 2R 24
PAAm ] 18 Wi G s A — s AT, SR M 5 i gk
P22 2 0 LU TAT BR , b T 28 5 22 A BRI L
Kok LB E TR A B M 224k AR Meta 70 BT 45 2R .
71 , L7y 5 P A 25 i v S ) B I B R A A R, o
BB L o Ly B a] LU 50 , AT
st SR E TR s N Bk A 09 1A] B PR B g, (R4 e iR
SRS AT AR B A

LRI, NBEAGA FP L-a A n A A S
o G B WGE B iE e AR, G A B A HICH 2.
AN ARAE IR G 3 R A LA fr it —20
5T BRI, B OFTEAUREAS PR N 1 i 1 R
A T 2 OB RCT SR BE— PR G 2645 R s HAE
PR ARAY I T A T UL TR b B

4 BEEK

[1] Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics
2020: GLOBOCAN estimates of incidence and mortality world—
wide for 36 cancers in 185 countries[J]. CA Cancer J Clin,
2021, 71(3):209-249. DOI:10.3322/caac.21660.

[2] Park E, Nishimura M, Simoes P. Endoscopic advances in the
management of gastric cancer and premalignant gastric con-
ditions[J]. World J Gastrointest Endosc, 2023, 15(3):114—121.
DOI:10.4253/wjge.v15.i3.114.

[3] Nishihara R, Wu K, Lochhead P, et al. Long—term colorec-
tal- cancer incidence and mortality after lower endoscopy[J].
N Engl J Med, 2013, 369(12):1095- 1105. DOI:10.1056/NEJMoa
1301969.

[4] Gheysariyeha F, Rahimi F, Tabesh E, et al. Cost-effectiveness
of colorectal cancer screening strategies: a systematic review
[J]. Eur J Cancer Care (Engl), 2022, 31(6):e13673. DOI:10.1111/
ecc.13673.

[6] Choi KS, Suh M. Screening for gastric cancer: the usefulness of
endoscopy[J]. Clin Endosc, 2014, 47(6):490-496. DOI:10.5946/
ce.2014.47.6.490.

[6] Prat R, Llach J, Montori S, et al. Tackling post—endoscopy gas—
tric cancer in a low-risk area: prevalence, features, and pre—

+ 1535 -



(10]

(1]

[12]

[14]

[15]

[16]

[17]

vention opportunities through better clinical practice[J]. United
Eur Gastroenterol J, 2025, 13(10):2057-2065. DOI:10.1002/
ueg?2.70096.
Joseph DA, Meester RG, Zauber AG, et al. Colorectal cancer
screening: estimated future colonoscopy need and current vol—
ume and capacity[J]. Cancer, 2016, 122(16):2479-2486. DOI:
10.1002/cncr.30070.
Corte C, Dahlenburg L, Selby W, et al. Hyoscine butylbromide
administered at the cecum increases polyp detection: a ran—
domized double-blind placebo-controlled trial[J]. Endoscopy,
2012, 44(10):917-922. DOI:10.1055/s-0032-1310009.
Hiki N, Kaminishi M, Yasuda K, et al. Antiperistaltic effect and
safety of L—menthol sprayed on the gastric mucosa for upper
Gl endoscopy: a phase Ill, multicenter, randomized, double—
blind, placebo-controlled study[J]. Gastrointest Endosc, 2011,
73(5):932-941. DOI:10.1016/j.gie.2010.12.013.
Hiki N, Kaminishi M, Tanabe S, et al. An open-label, single—
arm study assessing the efficacy and safety of L— menthol
sprayed onto the gastric mucosa during upper gastrointesti—
nal endoscopy[J]. J Gastroenterol, 2011, 46(7):873-882. DOI:
10.1007/s00535-011-0395-9.
Evangelista S. Quaternary ammonium derivatives as spasmo-—
lytics for irritable bowel syndrome[J]. Curr Pharm Des, 2004,
10(28):3561-3568. DOI:10.2174/1381612043382972.
Tytgat GN. Hyoscine butylbromide — a review on its parenteral
use in acute abdominal spasm and as an aid in abdominal-di—
agnostic and therapeutic procedures[J]. Curr Med ResOpin,
2008, 24(11):3159-3173. DOI:10.1185/03007990802472700:
Lee T, Anderson J, Thomas-Gibson S, et al. Use of intrave—
nous hyoscine butylbromide (Buscopan) during gastrointesti—
nal endoscopy[J]. Frontline Gastroenterol, 2018, 9(3):183-
184. DOI:10.1136/flgastro—2017-100877 -
Zhu CP, Jiang F, Wang RQ, et als,Comparison of efficacy and
safety of hyoscine butylbromide versus anisodamine for acute
gastric or intestinal spasm=like ‘pain: a randomized, double-
blinded, multicenter phase-lll trial[J]. J Dig Dis, 2017, 18(8):
453-460. DOI:10.1111/1751-2980.12504.
Sanagapalli S, Agnihotri K, Leong R, et al. Antispasmodic
drugs in colonoscopy: a review of their pharmacology, safety
and efficacy in improving polyp detection and related out—
comes[J]. Therap Adv Gastroenterol, 2017, 10(1):101-113.
DOI10.1177/1756283X16670076.
Herskovitz PI, Sendovski U. Severe allergic reaction to intrave—
nous injection of glucagon[J]. Radiology, 1997, 202(3):879.
DOI:10.1148/radiology.202.3.9051052.
Van Dam J, Catalano MF, Ferguson DR, et al. A prospective,
double-blind trial of somatostatin analog (octreotide) versus
glucagon for the inhibition of small intestinal motility during
endoscopic retrograde cholangiopancreatography[J]. Gas—
trointest Endosc, 1995, 42(4):321-324. DOI:10.1016/s0016-
5107(95)70130-3.

1536

[19]

[20]

[21]

[22]

[26]

[27]

[29]

(30]

WIS 2026 5 48 B 145

Hashimoto T, Adachi K, Ishimura N, et al. Safety and efficacy
of glucagon as a premedication for upper gastrointestinal en—
doscopy: a comparative study with butyl scopolamine bro-—
mide[J]. Aliment Pharmacol Ther, 2002, 16(1):111-118. DOI:
10.1046/].1365-2036.2002.01148 .

Herxheimer A, de Groot AC. Some effects of injected hyoscine
butylbromide: a versatile class experiment in human pharma-
cology[J]. Br J Clin Pharmacol, 1977, 4(3):337-342. DOI:10.
1111/1.1365-2125.1977.tb00721.X.

Gitanjali B, Rauniar GP, Shashindran CH. Effect of.hyoscine
butyloromide and atropine on heart rateiduring nocturnal
sleep[J]. Indian J Exp Biol, 1998, 36(12):1216=1220.

By the 2023 American Geriatrics Society Beers Criteria® Up—
date Expert Panel. American Geriatrics_Society 2023 updated
AGS Beers Criteria® for potentially.inappropriate medication
use in older adults[J]. J Am Geriatr Soc, 2023, 71(7):2052—
2081. DOI:10.1111/jgs"18372.

Leicester RJ, Hunt.RH. Peppermint oil to reduce colonic
spasm during.€ndoscopy[J]. Lancet, 1982, 2(8305):989. DOI:
10.1016/s0140-6736(82)90191-x.

FujishirodM, Kaminishi M, Hiki N, et al. Efficacy of spraying L—
menthol solution during endoscopic treatment of early gastric
cancer: a phase lll, multicenter, randomized, double- blind,
placebo- controlled study[J]. J Gastroenterol, 2014, 49(3):
446-454. DOI:10.1007/s00535-013-0856-4.

Mori A, Hachiya H, Yumura T, et al. L— Menthol sprayed on
gastric mucosa causes edematous change[J]. Endosc Int
Open, 2014, 2(2):E51-E57. DOI:10.1055/s-0034-1377172.
You Q, Li L, Chen H, et al. L—Menthol for gastrointestinal
endoscopy: a systematic review and Meta— analysis[J]. Clin
Transl Gastroenterol, 2020, 11(10):e00252. DOI:10.14309/ctg.
0000000000000252.

RH . BHRMEEHRREFONAMED]. XiE: REE
BKE, 2019.

Inoue K, Dohi O, Gen Y, et al. L—menthol improves adenoma
detection rate during colonoscopy: a randomized trial[J].
Endoscopy, 2014, 46(3):196-202. DOI:10.1055/s— 0034- 136
5035.

Inoue K, Okuda T, Oka K, et al. Effects of L-menthol and car—
bon dioxide on the adenoma detection rate during colonosco—
py: L—menthol and carbon dioxide on colonoscopy[J]. Diges—
tion, 2020, 101(3):323-331. DOI:10.1159/000498941.

BET, BB B & EHRREERRERNANE
[J]. RSB REZEE, 2017, 34(1):54-55. DOI:10.3760/cma.|.
issn.1007-5232.2017.01.012.

Dhillon AS, Alshankiti S, Khorasani—Zadeh A, et al. A247 L-
menthol during colonoscopy for adenoma detection in an in—
termediate risk patient population: a double- blind, random-
ized controlled trial[J]. J Can Assoc Gastroenterol, 2018, 1
(suppl 2):247. DOI:10.1093/jcag/gwy009.247.

CFH5 1550 71)



WIS 2026 5 48 B 145

[35] Smith E, Croca S, Waddington KE, et al. Cross—talk between serum signatures to discriminate lupus nephritis from system—
iINKT cells and monocytes triggers an atheroprotective im- ic lupus erythematosus[J]. Front Immunol, 2022, 13:967371.
mune response in SLE patients with asymptomatic plaque[J]. DOI:10.3389/fimmu.2022.967371.

Sci Immunol, 2016, 1(6):eaah4081. DOI:10.1126/sciimmunol. [41] Bagchi S, Genardi S, Wang CR. Linking CD1- restricted T
aah4081. cells with autoimmunity and dyslipidemia: lipid levels matter

[36] Toumi E, Bestion E, Militello M, et al. GNS561 (ezurpimtrostat), [J]. Front Immunol, 2018, 9:1616. DOI:10.3389/fimmu.2018.
a small basic lipophilic molecule, prevents lupus phenotype in 01616.

a pristane—induced lupus mouse model[J]. Br J Pharmacaol, [42] Zhou J, Liu C, Si D, et al. Workflow development for targeted
2025, 182(16):3786-3799. DOI:10.1111/bph.70058. lipidomic quantification using parallel reaction monitoring on

[37] Abrahams T, Nicholls SJ. Perspectives on the success of a quadrupole-time of flight mass spectrometry[J]. Anal Chim
plasma lipidomics in cardiovascular drug discovery and fu— Acta, 2017, 972:62-72. DOI:10.1016/j.aca.2017.04.008.
ture challenges[J]. Expert Opin Drug Discov, 2024, 19(3): [43] Xing H, Pang H, Du T, et al. Establishing a risk prediction
281-290. DOI:10.1080/17460441.2023.2292039. model for atherosclerosis in systemic lupus erythematosus|[J].

[38] Zhang Q, Yin X, Wang H, et al. Fecal metabolomics and po- Front Immunol, 2021, 12:622216:._DOI:10.3389/fimmu.2021.
tential biomarkers for systemic lupus erythematosus[J]. Front 622216.

Immunol, 2019, 10:976. DOI:10.3389/fimmu.2019.00976. [44] Mifano S, Moleén J, Gonzdlez~Correa C, et al. Immunometa—

[39] Mak A, Chan JKY. Endothelial function and endothelial pro- bolic modulators alleviate vascular dysfunction in mice with
genitor cells in systemic lupus erythematosus[J]. Nat Rev systemic lupus erythematosus[J]. Biochem Pharmacol, 2025,
Rheumatol, 2022, 18(5):286—-300. DOI:10.1038/s41584-022- 241:117154. DOL:10.1016/j.bcp.2025.117154.

00770-y. (kA% B #1:2025-08—16)
[40] Zhang Y, Gan L, Tang J, et al. Metabolic profiling reveals new (AL PR )
(351536 0) prove visualization in screening colonoscopy: a randomized

[31] Han JY, Moosvi Z, Duh E, et al. Oral IBGard™ before colonos— controlled clinical trial[J]. Gastroenterol Res, 2019, 12(3):141-
copy: a single-center double-blinded, randomized, placebo= 147. DOI:10.14740/gr1180
controlled trial[J]. Dig Dis Sci, 2021, 66(5):1611=1619. DOI: [37] Shavakhi A, Ardestani SK, Taki M, et al. Premedication with
10.1007/s10620-020-06383-3. peppermint oil capsules in colonoscopy: a double blind pla—

[32] Higgins JPT, Green S. Cochrane handbook for systematic re— cebo-controlled randomized trial study[J]. Acta Gastroenterol
views of interventions version 5.1.0[EB/OL]. (2011-03) [2026— Belg, 2012, 75(3):349-353.

01- 01]. The Cochrane Collaboration, 2011. DOI:10.1002/ [38] Yang TC, Chen PH, Hou MC, et al. Antiperistaltic effect and
jrsm.38. safety of L- menthol for esophagogastroduodenoscopy in

[33] Hiki N, Kaminishi M, Yasuda K,-et al. Multicenter phase 1 the elderly with contraindication to hyoscine—N-butylbromide
randomized study evaluating dose=response of antiperistaltic [J]. Sci Rep, 2022, 12(1):10418. DOI:10.1038/s41598- 022—
effect of L—menthol sprayed onto the gastric mucosa for up— 14693-x.
per gastrointestinah.endoscopy[J]. Dig Endosc, 2012, 24(2):  [39] FE/NE, MK, HFEW, & EHEELEERREIES T
79-86. DOI:10.1111/;:1443-1661.2011.01163.x. N A ITIIRRES, 2023, 25(7):1087-1089.

[34] Hiki N, Kaminishi-M, Hasunuma T, et al. A phase | study eval- [40] Niwa H, Nakamura T, et al. Endoscopic observation on gastric
uating tolerability, pharmacokinetics, and preliminary efficacy peristalsis and pyloric movement[J]. Gastroenterol Endosc,
of L= menthol in upper gastrointestinal endoscopy[J]. Clin 1975, 17(2):236-242.

Pharmacol Ther, 2011, 90(2):221-228. DOI:10.1038/clpt.2011. [41] Asao T, Mochiki E, Suzuki H, et al. An easy method for the
110, intraluminal administration of peppermint oil before colonos—

[35], Meng F, Li W, Zhi F, et al. Antiperistaltic effect and safety of L— copy and its effectiveness in reducing colonic spasm[J].
menthol oral solution on gastric mucosa for upper gastroin— Gastrointest Endosc, 2001, 53(2):172-177. DOI:10.1067/mge
testinal endoscopy in Chinese patients: phase Ill, multicenter, 2000.108477.
randomized, double-blind, placebo- controlled study[J]. Dig (9A5 B #0.2026-01—14)
Endosc, 2021, 33(7):1110-1119. DOI:10.1111/den.13941. (Aol . 2 0)

[36] Shah I, Baffy NJ, Horsley—-Silva JL, et al. Peppermint oil to im-

1550



