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Abstract: Objective To investigate the impact of different doses of oxycodone on postoperative levels of pain-inducing
substances, tissue perfusion, and intestinal barrier in patients undergoing gastrointestinal tumor surgery. Methods Forty-five
patients with gastrointestinal tumors who underwent surgery at Lu'an Hospital of Traditional Chinese Medicine from June 2020
to January 2023 were selected and randomly divided into three groups, with 15 in each group. All patients underwent general
anesthesia. During the anesthesia process, intravenous infusion of sufentanil 0.1 ug/kg+oxycodone was administered 30 minutes
before the end of the surgery. The dose of oxycodone in Group A, B and C received anesthesia with 0.08, 0.10 and 0.12 mg/kg,
respectively. The blood flow perfusion index (Pl) was recorded at anesthesia induction (S:), endotracheal intubation (Sz), 30
minutes after the start of surgery (Ss), and at the end of surgery (S:). The levels of pain-inducing substances [5-
hydroxytryptamine (5-HT) and substance P (SP)] were detected 1 day before surgery and 2 days after surgery. The intestinal
barrier function [diamine oxidase (DAQ), D-lactic acid, and endotoxin (ET)] was assessed 1 day before surgery and 2 days and
4 days after surgery. Adverse reactions during anesthesia were recorded for the three groups. Results The Pl levels of the three
groups at S;, S, and S. were significantly higher than those at S;, and in Group A was higher than in Group B and Group C
(P<0.05). On 2 days after surgery, the serum levels of 5-HT and SP in three groups were improved than those before surgery,
and in Group A was better than in Group B and Group C (£<0.05). On 2 days and 4 days after surgery, the serum levels of DAO,
D-lactic acid, and ET in three groups were significantly lower than those before surgery, and in Group A was lower than in Group
B and Group C (P<0.05). There was no significant difference in overall incidence of adverse reactions during anesthesia in Group
A (20.00%), Group B (26.67%), and Group C (26.67%) (~>0.05). Conclusion Compared to 0.08 mg/kg or 0.12 mg/kg oxycodone,
anesthesia with 0.10 mg/kg oxycodone can effectively improve the levels of pain-inducing substances and Pl after
gastrointestinal tumor surgery, and maintain the stability of intestinal barrier function, with good safety.
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Surgery is the primary method for clinically
treating gastrointestinal tumors. An effective anesthetic
approach is a prerequisite for the smooth progress of
gastrointestinal tumor surgery. However, prolonged
anesthesia during surgery may induce stress responses in
patients and also affect gastrointestinal function.
Therefore, implementing effective and reasonable
anesthesia is particularly important. Hydrocodone is an
opioid receptor agonist with high bioavailability and a
long elimination half-life. It acts on the central nervous
system's p and k receptors, effectively suppressing
somatic and visceral pain [1-3]. Substances causing pain
are important neurotransmitters in the pain modulation
system, indirectly raising the excitatory threshold of
nociceptors, sensitizing pain perception, and promoting
pain development. Tissue perfusion refers to sufficient

blood flow through the blood vessels of various organs
to maintain their function. Inadequate tissue perfusion
can lead to organ ischemia, hypoxia, metabolic disorders,
and functional impairment. Additionally, due to the
metabolic characteristics of tumor cells, changes occur
in the metabolism of energy, carbohydrates, fats, and
proteins in the patient's body, leading to dysbiosis of the

gastrointestinal ~ microbiota, = damage to  the
gastrointestinal barrier, and delayed postoperative
intestinal  motility, which further exacerbates

malnutrition. This study analyzes the effects of different
doses of hydrocodone on postoperative levels of pain-
inducing substances, tissue perfusion, and intestinal
barrier in patients undergoing gastrointestinal tumor
surgery, aiming to provide clinical reference.



o 8] W2 iR o

Chin J Clin Res, August 2024, Vol.37, No.§8

1 Data and Methods

1.1 General Data

A total of 45 patients with gastrointestinal tumors
who received surgery at Lu’an Hospital of Traditional
Chinese Medicine from June 2020 to January 2023 were
selected. The patients were divided into three groups

according to the random number table method, 15 cases
in each group. All the patients received general
anesthesia During the anesthesia process, intravenous
infusion of sufentanil 0.1 ug/kgtoxycodone was
administered 30 minutes before the end of the surgery.
The dose of oxycodone in Group A, B and C received
anesthesia with 0.08, 0.10 and 0.12 mg/kg, respectively.
There was no significant difference in general data
among three groups (£>0.05) [Table 1].

Tab.1 Comparison of general data among three groups (n=15)

Group Male/Female ~ Age (years, BMI (kg/m?, TNM Tumor location ASA Surgical Intraoperative
(case) xs) x4s) (/11111 case) (case) 2 /n/i, technique (case) ° lymph node

case) dissection (case)

Group A 8/7 61.58+11.25  22.63+.28 3/7/5 71414 4/8/13 3/4/4/4 8

Group B 9/6 61.28411.42  22.76+.33 4/6/5 6/5/4 5/7/3 3/3/5/4 7

Group C 7/8 61.87#1.64  22.59#.41 Al714 6/4/5 4714 2/4/4/5 9

22/F value 0.536 0.010 0.066 0.425 0.413 0.445 0.740 0.536

P value 0.765 0.990 0.936 0.980 0.981 0.979 0.994 0.765

Note: a meant the tumor was located in the stomach/colon/rectum respectively; b meant that the surgical method was total gastrectomy/distal gastric cancer
radical resection/colon cancer radical resection/rectal cancer radical resection, respectively.

1.2 Inclusion Criteria and Exclusion Criteria

Inclusion Criteria: (1) Diagnosis of gastrointestinal
tumors [4-5], confirmed by surgical pathology; (2)
Undergoing surgical treatment for gastrointestinal
tumors; (3) Meeting surgical indications; (4) ASA
classification of grade I to III; (5) No severe organ failure;
(6) Normal cognitive function without history of mental
illness; (7) Good compliance with treatment, capable of
normal communication; (8) Expected survival period of
over six months; (9) Complete clinical data; (10)
Voluntarily signed informed consent form for clinical
enrollment.

Exclusion Criteria:(1) Concurrent significant organ
dysfunction; (2) Concurrent infectious or communicable
diseases; (3) Concurrent severe endocrine disorders; (4)
Predisposition to esophageal or gastrointestinal
perforation; (5) Concurrent immune or hematologic
system diseases; (6) Pregnant or lactating women; (7)
Concurrent other malignant tumors; (8) Poor compliance
with treatment, unable to cooperate with the study; (9)
Dependence on opioid drugs.

This study has been approved by the Ethics
Committee of Lu’an Hospital of Traditional Chinese
Medicine [LASZYYLL-KY (SQ)-2023002].

1.3 Methods

All patients fasted from water for 8 hours before
surgery. Upon entering the operating room, intravenous
access was established, and vital signs were monitored.
Anesthesia induction involved intravenous
administration of dexamethasone (Jiaozuo Furuitang
Pharmaceutical, H41021269, ImL:2mg) 5 mg,
midazolam (Jiangsu Nhwa Pharmaceutical, H20031071,
5 mL:5 mg) 0.05 mg/kg, propofol (Guangdong Jiabo
Pharmaceutical, H20163406, 10 mL:200mg) 1-2 mg/kg,

and hydrocodone (Shenyang No.l Pharmaceutical
Factory, H20203622, 1 mL:10 mg) 0.3 mg/kg, followed
by intravenous rocuronium (Hainan Huanglong
Pharmaceutical, H20183355, 20mg) 0.2 mg/kg one
minute later, with tracheal intubation after muscle
relaxation. Anesthesia maintenance consisted of
intravenous infusion of propofol 1.5-2.5 pg/mL and
inhalation of 1%-2% sevoflurane (Hebei Shanmushi
Pharmaceutical, H20213791), and bispectral index (BIS)
was maintained 45-55. Thirty minutes before the end of
surgery, fentanyl (Jiangsu Nhwa Pharmaceutical,
H20203653, 10 mL:50ug) 0.1 pg/kg and hydrocodone
(the dose in Group A, B and C received anesthesia with
0.08, 0.10 and 0.12 mg/kg, respectively.) were
intravenously administered. Postoperative analgesia
included patient-controlled analgesia with a pump
containing sufentanil 100 ug, palonosetron (Kunming
Jida Pharmaceutical, H20150034, 5SmL:0.25 mg) 0.25
mg, and saline solution (Cisen Pharmaceutical,
H20056758, 50 mL:0.45 g) 100 mL at a rate of 2 mL/h.

1.4 Observation Indicators

(1) Blood flow perfusion index (PI) for three groups
of patients were measured and recorded at four different
times: before anesthesia induction (S:), during tracheal
intubation (S2), 30 minutes after the start of surgery (S3),
and at the end of the surgery (Sa).

(2) Levels of pain-related substances in the three
groups of patients were detected one day before surgery
and two days after surgery. Three mL of fasting
peripheral venous blood from the patients was collected
in the morning and enzyme-linked immunosorbent assay
(ELISA) was used to measure serum levels of serotonin
(5-HT) and substance P (SP). The kits were purchased
from Ulrich (Shanghai) Life Science Co., Ltd. and Forai
Biotech (Wuhan) Co., Ltd., and the procedures were
strictly followed as per the kit instructions.
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(3) Intestinal barrier function of the three groups of
patients were evaluated on one day before surgery, and
two and four days after surgery. Three mL of fasting
peripheral venous blood from the patients was collected
in the morning and ELISA was used to measure serum
levels of diamine oxidase (DAO), D-lactic acid, and
endotoxin (ET). The kits were purchased from Wuhan
Fien Biotech Co., Ltd., Shanghai Bai Li Lai Biotech Co.,
Ltd., and Shanghai Bai Li Lai Biotech Co., Ltd,.

(4) Adverse reactions occurred during anesthesia
for the three groups of patients were recorded.

1.5 Statistic Methods

SPSS 25.0 software was used for data analysis.
Measurement data were expressed as X 2s. Single
factor analysis and LSD- #-test was used for pairwise
comparison. Count data were expressed as n(%) and
analyzed by chi-square test. P<0.05 was considered
statistically significant.

2 Results

2.1 Comparison of Pl

The PI level was higher in S; compared with those
in Sy, S3 and S4 in three groups, and Group A had a higher
PI than Group B and Group C (P<0.05). And there was
no significant difference between Group B and Group C
(P>0.05) [Table 2].

2.2 Comparison of pain-related substances

Two days after surgery, the levels of 5-HT, SP in

three group were significantly higher than those one day
before surgery, and Group A had higher 5-HT and SP
level than Group B and Group C (P<0.05) [Table 3].

Tab.2 Comparison of levels of PI among three groups (n=15,x+s)

Group S1 S2 Ss Sy
Group A 4.2740.76 5.6740.84 5.7840.55 5.8940.48
Group B 4.3240.68 4.7240.66 5.2340.52 5.3440.45
Group C 4.3540.72 4.6740.55 5.2040.54 5.3240.44
F value 0.047 9.896 5.551 7.516

P value 0.954 <0.001 0.007 0.002

Tab. 3 Comparison of levels of pain-causing substances among three groups

(n=15,x+s)
Group 5-HT(nmol/L) SP(nmol/L)
1 day before 2 days after ~ 1day before 2 days after
surgery surgery surgery surgery
Group A 126.56+14.62 386.64+18.52% 33.6745.24 44.5746.61°
Group B 128.61+13.85 286.45+17.43% 34284541 54.4246.42?
Group C  127.94+14.29  281.67+18.49° 34.5645.62 57.6446.59°
F value 0.081 159.908 0.106 16.259
P value 0.923 <0.001 0.900 <0.001

Note: Compared with 1 day before surgery, *P<0.05.

2.3 Comparison of intestinal barrier function

Two days and four days after surgery, the serum
levels of DAO, D-lactate, and ET in three groups of
patients decreased compared to one day after surgery,
and Group A was lower than Group B and Group C
(P<0.05). There was no significant difference between
Group B and Group C (P>0.05) [Table 4].

2.4 Comparison of adverse reactions

There was no statistically significant difference in
the total incidence of adverse reactions among the three
groups of patients during anesthesia (P>0.05) [Table 5].

Tab.4 Comparison of intestinal barrier function among three groups (n=15,x+s)
DAO(U/L) D-lactic acid (mg/L) ET(U/L)
Group 1 day before 2 days after 4 days after 1 day before 2 days after 4 days after 1 day before 2 days after 4 days after
surgery surgery surgery surgery surgery surgery surgery surgery surgery

Group A 12.4242.53 7.49+1.54* 5.52+1.24* 9.54+1.62 5.78+1.35% 4.73+1.24* 10.64+1.52 5.89+1.37° 5.14+1.27*
Group B 12.2242.67 8.67+1.332 7.16£1.32° 9.47+1.45 7.33£1.43¢% 6.34+1.31* 10.72+1.43 7.48+1.46* 6.67+1.24*
Group C 12.03+2.49 8.86+1.45° 7.32+1.37% 9.53+1.51 7.54+1.46" 6.51£1.42° 10.81+1.49 7.5441.52* 6.78+1.32?
F value Finteration=51.425 ,Forouy=112.532,Fimc=59.671  Finteration=56.372,F group=128.764,Fimc=64.169  Finteration=53.124,Fyroup=119.523,Fiimc=62.258
P value Pinteration=0.001, Peroup<0.001, Piimc<0.001 Pinteration=0.001, Perouy<0.001, Prime<0.001 Pinteration=0.001, Paroup<0.001, Prime<0.001

Note: Compared with 1 day before surgery,*P<0.05.

Tab. 5 Comparison of the incidence of adverse reactions among three groups

(n=15, case)
Respiratory Blood Hypoten-  Nausea Total
Group depression oxygen sion /vomiting [case(%0)]
decreasion
Group A 0 1 1 1 3(20.00)
Group B 0 1 2 1 4(26.67)
Group C 1 1 0 2 4(26.67)
7% value 0.241
P value 0.887
3 Discussion

General anesthesia is the preferred anesthesia
method for gastrointestinal tumor surgery, but the use of

anesthetic drugs and surgical trauma can stimulate stress
responses in patients during the perioperative period.
This may lead to adverse drug reactions such as
respiratory depression and abnormal blood pressure,
thereby increasing the surgical risks [6-7] and affecting
patient recovery. Hydromorphone, a commonly used
potent analgesic in clinical practice, is a pure opioid
receptor agonist that stimulates opioid receptors in the
central nervous system, reducing central nervous system
excitability and sensitivity, thereby exerting significant
analgesic effects, especially effective in visceral pain
relief. It acts rapidly and has relatively long-lasting

effects [8-10]. Research also indicates that preoperative
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intravenous administration of hydromorphone in
laparoscopic surgery effectively alleviates postoperative
pain [11]. Furthermore, studies suggest that using
hydromorphone for analgesia can effectively improve
patients' postoperative immune function [12-13]. This
study analyzed the effects of different doses of
hydromorphone on gastrointestinal tumor surgery
patients to determine the clinically appropriate dosage.

In this study, PI level was higher in S; compared
with those in S,, S3 and Sy in three groups, and Group A
had a higher PI than Group B and Group C. This
suggested that using 0.10 mg/kg or 0.12 mg/kg of
hydromorphone for anesthesia, compared to 0.08 mg/kg,
could effectively maintain the PI of gastrointestinal
tumor surgery patients and minimally affect vasodilation.
However, higher doses may lead to dependency and
increase the risk of adverse reactions. Therefore, based
on the study results, 0.10 mg/kg of hydromorphone is
recommended for anesthesia in gastrointestinal tumor
surgery patients.

This study also found that, two days after the
surgery, the levels of 5-HT, SP in three group were
significantly higher than those one day before surgery,
and Group A had higher 5-HT and SP level than Group
B and Group C. And there was no significant difference
in the overall incidence of adverse reactions among the
three groups. This suggested that using 0.10 mg/kg or
0.12 mg/kg of hydromorphone for anesthesia, compared
to 0.08 mg/kg, effectively alleviates postoperative pain
in gastrointestinal tumor surgery patients with high
safety. Analysis indicates that hydromorphone acts on p
and k receptors, effectively producing analgesia without
inhibiting gastrointestinal function or respiration [14-15],
and lower concentrations of hydromorphone do not
achieve satisfactory analgesic effects. Furthermore,
unclearly localized visceral pain may cause restlessness
postoperatively, and hydromorphone effectively reduces
visceral pain, providing good sedative effects, thereby
reducing the risk of postoperative restlessness and
adverse drug reactions, which benefits patient recovery
[16-19]. Additionally, in this study, on 2" and 4" day
after surgery, the serum levels of DAO, D-lactate, and
ET in three groups of patients decreased compared to 1%
day after surgery, and Group A was lower than Group B
and Group C. This suggested that using 0.10 mg/kg or
0.12 mg/kg of hydromorphone for anesthesia effectively
maintains the stability of the intestinal barrier function
in gastrointestinal tumor surgery patients postoperatively,
while lower concentrations of hydromorphone meet the
needs for protecting gastrointestinal barrier function.
However, this study had a small sample size and
insufficient data, and its exact efficacy awaits further
validation through larger, randomized controlled trials.

In summary, compared to 0.08 mg/kg or 0.12 mg/kg
of hydromorphone, using 0.10 mg/kg of hydromorphone

for anesthesia effectively improves postoperative pain
substances, PI levels, and maintains the stability of
intestinal barrier function in gastrointestinal tumor

surgery patients, with higher safety.
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Different doses of oxycodone on postoperative pain-causing substance levels and
tissue perfusion and intestinal barrier in patients

undergoing gastrointestinal cancer surgery
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Abstract: Objective To investigate the impact of different doses of oxycodone on postoperative levels of pain-causing
substances, tissue perfusion, and intestinal barrier in patients undergoing gastrointestinal tumor surgery. Methods
Forty-five patients with gastrointestinal tumors who underwent surgery at Lu’an Hospital of Traditional Chinese Medicine
from June 2020 to January 2023 were selected and randomly divided into three groups, with 15 in each group. During the
anesthesia process, group A received 0.08 mg/kg oxycodone, group B received 0.10 mg/kg oxycodone, and group C
received 0.12 mg/kg oxycodone. The blood flow perfusion index ( PI) was recorded at anesthesia induction (S1),
endotracheal intubation (S2), 30 minutes after the start of surgery (S3), and at the end of surgery (S4). The levels of
pain-causing substances [ 5-hydroxytryptamine (5-HT) and substance P (SP) ] were detected 1 day before surgery and
2 days after surgery. The intestinal barrier function [ diamine oxidase ( DAQ) , D-lactic acid, and endotoxin (ET) ] was
assessed 1 day before surgery and 2 days and 4 days after surgery. Adverse reactions during anesthesia were recorded for

the three groups. Results The PI levels of the three groups at S2, S3, and S4 were significantly higher than those at
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S1, and in group A was higher than in groups B and C (P<0.05). On 2 days after surgery, the serum levels of 5-HT

and SP in three groups were significantly higher than those before surgery, and in group A was higher than in groups B

and C (P<0.05). On 2 days and 4 days after surgery, the serum levels of DAO, D-lactic acid, and ET in three groups

were significantly lower than those before surgery, and in group A was lower than in groups B and C (P<0.05). The

overall incidence of adverse reactions during anesthesia in groups A, B, and C (20.00% , 26.67% , 26.67% ) showed no

statistically significant difference ( P>0.05). Conclusion

Compared to 0.08 mg/kg or 0.12 mg/kg oxycodone,

anesthesia with 0.10 mg/kg oxycodone can effectively maintain the stability of postoperative pain-causing substances,

PI, and intestinal barrier function in patients undergoing gastrointestinal tumor surgery, with good safety.

Keywords: Oxycodone; Gastrointestinal cancer; Pain-causing substance; Blood perfusion index; Intestinal barrier function
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J o LHEHETE AR 0 AL ML I 20 B A48 ML
DALERSAR B I BE , S A &5 B R A48 E
BRIMLERA CHEALIT R ECIREZ I . T35, b T IiE
A AR L, B MUR I RE R oKL &9 IR I
L A Q2 BUAR R B2 ) R, 4 T 18 i v
A, S 2CH It sz it , BR R i 18 35 sk 52 43R
- BINEEIRA R . AT M A R R
Xt 8 B e TR B AR R BUm P FOK P U T
[ B BRSNS R R EE S

1 ARSHE

11 —fFH $EHL2020 456 H &R 202345 1 A T
N BE BE S T AT 19 45 1) 8 W g i
FFEXNT S, R FHBEHLECERIE 5y 3 41,4 15 Bl iR
s St B, A 20T L) 0.08 mg/kg B %R, B 41T
L10.10 mg/kg #3220, C 4T L) 0.12 mg/kg #2% .

3 2 —IRTOR LR R e SE T R L(P>0.05) .

Fz1 3HBE LRI

W 1, ARMF5E T ARG B 22 51 23 g dib i [ o
Hi = . LASZYYLL-KY (SQ) -2023002 ] ,

1.2 ANgArgE PASRUE: (1) £76 B mME 2w
FRIES IR B IS (2) W12 B W
FARIGIT;(3) F76 FARIGME; (4) ASA 3p40h1~ 11
45 (5) T HEAYE w; (6) IAFIPIREIE R, TTAS#h
P S5 (7) 1697 MO ME R4, AT OE B 18 i A8
(8) Fbt A A7 01 Mk 2 4F5 (9) I IR B8 R 56 %
(10) BEHHBEEEZIGERA DGR E . HERbS
HE: (1) BIFEBNERIIREA S (2) A IR BifG
Pk ; (3) B EH NN (4) AIFEE.H
JE A Un] 5 (5) & IR0 (MR R GEP 5 (6) LRk
BRI 2 (7) B HAGEE ; (8) JAYTHON
P22 ARERC AT ; (9) BTS2 .

1.3 ZFi& JTABEREIEEKS h, #HEAFR
B, TR IGE B N A A ARAE . RIS S K
PR b ZE KA (AR A AR I 2 1 245 A PR ), [ 251
H41021269 , #14% 1 mL : 2 mg)5 mg+Bikme (1155
RARZG Y ey A7 B ] B 25 7 H20031071, B A%
5 mL : 5 mg)0.05 mg/ke+PNTHEY () 7R 5 [ 2547 R
N E 2GS H20163406, $1k% 10 mL : 200 mg) 1~
2 mg/kg+EF IS RIE (VLI BARZ L e A BR A 7,
2517 H20203653, HiA% 10 mL : 50 pg) 0.4 pg/kg+
FEE T (AR 2548 BITL PR — 254 FRA | B 2y
WEF H20203622, #1145 1 mL : 10 mg, A 4170.08 mg/kg
FEE B 41T 0.10 mg/kg F25 M, C 215 0.12 mg/kg

(n=15)

Tab. 1 Comparison of general data among three groups (n=15)
2 P SA

an G ey R IR eeean ST, TG
A4l 8/7 61.58+11.25 22.63+1.28 3/7/5 7/4/4 4/8/3 3/4/4/4
B4 9/6 61.28+11.42 22.76+1.33 4/6/5 6/5/4 5/1/3 3/3/5/4
C4 7/8 61.87+11.64 22.59+1.41 4/7/4 6/4/5 4/7/4 2/4/4/5
X*/F 0.536 0.010 0.066 0.425 0.413 0.445 0.740
P 0.765 0.990 0.936 0.980 0.981 0.979 0.994

BRI B G L AR O 4 H IR AR T AR A BRI AR R A
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FRZ 1 in J5 58 DK A TR i P22 e (7 e S A A
iy A BR S A, [ 25 H20183355, Mk 20 mg)
0.2 mg/kg , FEAUARRUG AT UEE . BRIFAESr
kA NS 1.5~2.5 wg/mL, FFEEWA 1% ~2% L
20 QR | T 3 2T | A S T A /N B EE 2R e
H20213791, HiLk% 250 mL) , 2 35 g s XU 45 %5 (BIS)
45~55, ARJFHUR 3T DUBUR & A 808, 75 R e
100 pg+BFIE A Bt (B WA RROR A 25 I A R A ), [
21 H20150034, 4% 5 mL : 0.25 mg)0.25 mg+4=J
K ORI ety A BRZA W] [ 24 i 57 H20056758
FiF% 50 mL : 0.45 g)100 mL, % 2 mL/h,

L4 gdgte (1) 0l TIRRBA 2HT(S,) A8
TN (S,) FARIFIAIE 30 min(S;) ARHE(S,) I
Jfids 3 HEF R M RE R 2L (PT) o (2) 43T
AREG L d ARG 2 d K 3 41835 ) B0R Y Bk,
AR R BIE R A AP R #R KL 3mSR FH B A
PZEWE B AN I 5% U (5-HT) (P 95T (SP) 7K
o WG HARFIRC i) A B R A A
fEARAE YR (RO A BRA A 4% i B ) &
EEAE. (3) ABITARHE 1 d XRJG 2 d.4 d 174l
3 4B H W IE b FE D RE , R B DT R A A JE
DKL 3 L, SR FH PR G 75 WRZ B 32 A IO L 37— e 4R
LR (DAO) \D-FLIR N B 3R (ET) KF, 1555 & 0 sl
W H RDCGIERAE YR A BRA A L A A R
o A R 2w K b AE R 3 A W B A R A W
(4) sk 3 4EE BRI IBIA] A2k AN BB 0 o
1.5 %t F & KA SPSS 25.0 &4/ #r 8 .
THEGORHL x+s 2o, R R T5 22000, I 1
BRI LSD-t A6 505 THECTE R LA R, SR X® K
%, P<0.05 AZESAGI R,

x4 3 HBENWIGIEGEEDREXT L

2 7% R

2.1 30 Ptk S, .S,.S, B 3 41H#nY Pk
S, I B TS, H A & T B 41.C 41(P<0.05) ;
I B 415 C 42 R Iesti 24 X (P>005) . WL 2,
22 3WEBZNKAMAEKATF AF2d,34
SBERILTE 5-HT (SP AKCFEORHET 1 d ¥ 7, H A 41
T B4 .C 4 (P<0.05) ;1 B 205 C HAHI 27T
Gl L (P>0.05) . WLk 3,

23 3By miE Rkt Rj52.4d,3
HEHE I DAO D-ZLiR ET KA 1 d ¥R
i, B A 4T B 41.C 4 (P<0.05) ;1 B4l5 C4
2R TG E L (P>0.05) , W3k 4,

24 3MABHGRRER LR AE LS BRI
], 3 ZHAN RSO A A A T 22 S T e it 27 i X
(P>0.05), W35,

F2 ZABHEMPIXE (n=15, zxs)

Tab. 2 Comparison of levels of PI among three groups (n=15, x+s)
45 Sy S, S; S,
A 4.27£0.76  5.67+0.84* 5.78+0.55" 5.89+0.48?
B4 4.320.68  4.72+0.66" 5.23+0.52"  5.34x0.45%
CH 4.35:0.72  4.67+0.55"" 5.20+0.54®  5.32+0.44%
TSRS, A, P<0.055 5 A 4L, " P<0.05,
R3 UL ANBIRYFOKEXIE  (n=15, xxs)

Tab. 3 Comparison of levels of pain-causing substances

among three groups (n=15, x+s)
5 5-HT( nmol/L) SP (nmol/L)
ARAij1d AR 2d ARAT1d AR 2d
A2 126.56+£14.62 386.64+18.52* 33.67+5.24 57.64+6.59*
B 2H 128.61+13.85 286.45+17.43> 34.28+5.41 45.18+6.42"
CZ 127.94+14.29 281.67+18.49% 34.56+5.62 44.57+6.61*

T S5ARH 1 d A, P<0.05; 5 A 4 A, P P<0.05,

(n=15, xxs)

Tab. 4 Comparison of intestinal barrier function among three groups (n=15, x+s)
- DAO(wL) D-FL#2 (mg/L) ET(wL)
ZHJ1 > are - - NN - - N . — N —
Ani1d NERX! ARG 4d Afild ARJg2d ARG 4d Anild AJg2d ANJg4d
A4 12.4242.53  7.49+1.54*  5.52+1.24*  9.54+1.62  5.78+1.35"° 4.73+1.24* 10.64+1.52  5.89+1.37* 5.14+1.27°
B4l 12.22+2.67  8.67+1.33"  7.16+1.32*"  9.47+1.45  7.33£1.43" 6.34+1.31" 10.72£1.43  7.48+1.46" 6.67+1.24*
CH 12.03£2.49  8.86+1.45"  7.32+1.37"  9.53£1.51  7.54x1.46" 6.51x1.42" 10.81x1.49  7.54+1.52"" 6.78+1.32"
TE AR 1 d Heke,*P<0.05; 55 A 4l H 4, " P<0.05,
=S SHBENRNRRNELERT  (f) . .
3 i i

Tab. 5 Comparison of the incidence of adverse reactions

among three groups (case)

N . =Xk N BEA
2071 7 QR S ] R R R T nt: CB1(%) ]
Al 15 0 1 1 1 3(20.00)
B4 15 0 1 2 1 4(26.67)
cC#4 15 1 1 0 2 4(26.67)
X {H 0.241
P{H 0.887

2 By PRI 18 i IR TR A B e bR T 5, (EURR
P25 0 B 18 P B TR A 0 157 2 088 2 TR RS o B
ILUS N, 30 AT E2 ) SIE W A At L S 8 45 25 1)
AN B, MTRTHEAN TR A JRURE 7, 5 0 28 5 O L
2 T I PR A5 DL B SR R 2, i T e
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Z RPN Z], T sl TR R 2 R G B R A2 AR
FERRAIR AR A 28 0 24 AT PR RN U, T R HE R Y
BERAE R U X P 1k T, FLR AGRGEE , £
MIXFREA S A R IS, 76 0 B T AR R
R, o] A R B E AR G . AW
FEFR Y, SR FH ¥ 2% i £EUR 1T A8 R0 R R 1 G
et BUASHIESE i AT A [ 3 R R
i e - FB A B R ), T 326 B I DR 53 1 R 24
Frili

AL R IR AT 0.08 mg/kg ¥R 1,
KM 0.10 mg/kg B 0.12 mg/kg (47275 B EA T IRR T AT
R B e R SR E Y PL, LU I Bk 52
M8 /0, AR 700 0 FH 1T e SOMLAAR 7™ A ARl e,
SRy | N A VA A S A P e v 3
0.10 mg/ kg% Fi 76 ' I I AR 3 b 47k
. AHIFFE IR &I, AHES T 0.08 mg/kg 1 FE 5, R
JHO.10 mg/kgal 0.12 mg/kg A% Bl HEAT BRIV 0] A
OB E 1 W g TR B R 5 R, H R R
o MR FHREEWRE DS w 2R « ZR2,
G EABER , WA 8Ok BURE R, Bl
SR IR, AN Sl i 15 8 D g sl g
T HRSAR TR B 114 3 25 T AN R HUAS & A R I BRI SR o
TR WA, 8 AN B Y 9 I nl g2 S 80U
ARG BB S 1 2 R AT A SO R, LR
PR R AT, TR AR AR S 2 A4 5 sl 1) DRSS, -k 2>
AR B R, AR T RE RN
SN ARG 7S , FHEC T 0.08 mg/kg 1Y 2% i, &
0.10 mg/kgak0.12 mg/kg 1155 % [ JF 17 bR 5 T A5 4K
Y5 8 W g TR BB R S 1 3 B B T g 1 e e
P TR 1 2% T T LA R i B B e
TR o AHABFRE I AR BIRE AR D AR AR —
AR A YITRCA Ff it — 20 KEEAS  BEALIG PR X IR
W HATIBUE

L5 bRk, AT 0.08 mg/kg 51 0.12 mg/kg (1)

FEHET >R 0.10 mg/kg 1) 7275 T JBR B T A7 250 4 4
7 R R B RS B BUR Y 5T PT K 16 B B
RERIFEETE, 22 s .
e
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