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Introduction

People's health is seriously impacted by gastric can-
cer, a common malignant tumor (1). The mortality rate of 
gastric cancer is stubbornly high in China, and the people 
dying of this disease account for 23.02% of all cancer-re-
lated deaths (2). As the standard of living improves and 
constant changes in people’s diet habits and working and 
rest modes, the incidence rate of gastric cancer is increa-
sing. Studies have demonstrated that gastric cancer pa-
tients tend to be treated via surgery that can damage their 
immune system, producing negative effects on the treat-
ment of gastric cancer. The choice of different anesthetic 
measures and agents has varying influences on the im-
mune system of gastric cancer patients, and the use of im-
proper anesthetic agents will cause surgical infections in 
patients. Therefore, it is vital to choose appropriate agents 
for anesthesia. Anesthetic means and agents can directly 
affect postoperative immune and cognitive functions to a 
certain degree (3). According to the findings in a study, du-
ring normal metabolism in the human body, there are few 
inflammatory cytokines secreted, while once the body gets 
injured or infected, numerous inflammatory factors will 
be produced, thereby inducing inflammatory responses. 
In severe cases, the patients will suffer from systemic in-
flammatory response syndrome (4). Several studies have 
reported that the stimulation by etomidate combined with 
propofol can have a certain impact on the immune func-

tion in the body of humans (5,6). Thanks to certain defects 
in the immune function of gastric cancer patients and drug 
effects, immunosuppressive responses often occur, such as 
great increases in the levels of immunosuppressive factors 
and abnormal declines in the levels of the pro-immune fac-
tors, to influence the postoperative immune functions in 
the patients. Another study has found that patients under-
going gastric cancer surgery often have such symptoms 
as mental confusion, declines in memory, attention and 
language abilities and intelligence and restlessness. The 
patients are particularly prone to cognitive confusion after 
the operation, with the incidence rate as high as 50%. Both 
etomidate and propofol can be used for mitigation, hyp-
nosis and amnesia in patients. To investigate the effects of 
etomidate combined with propofol on cognitive function, 
inflammation, and immunity in patients undergoing gas-
tric cancer surgery, the present study was conducted.

Materials and Methods

Study subjects

A total of 182 gastric cancer patients treated in the 
Affiliated Hospital of Nantong University from January 
to December 2018 were selected as the subjects of this 
study and randomly divided into group A (anesthetized 
using etomidate) and group B (anesthetized using eto-
midate combined with propofol). Group A (n=90) com-
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prised 56 males and 34 females, aged 36-62 years old and 
(45.2±8.2) years old on average and with a weight of 52-
86 kg and a mean of (68.2±2.5) kg, while group B (n=92) 
consisted of 54 males and 38 females, aged 35-70 years 
old and (46.6±7.4) years old on average and weighing 50-
82 kg and (67.8±3.1) kg on average. There were no sta-
tistically significant differences in the above comparable 
indicators between the two groups(p>0.05). Patients and/
or guardians signed informed consent after the study was 
approved by the Affiliated Hospital of Nantong University.

Inclusion and exclusion criteria 
Inclusion criteria: 1) patients with the indications rela-

ted to the treatment of gastric cancer, 2) those definitely 
diagnosed with gastric cancer through pathological exami-
nation, 3) those with normal cognitive function, 4) those 
with normal coagulation function, and 5) those who and 
whose family members were informed of the present stu-
dy and signed the consent. Exclusion criteria: 1) patients 
complicated with hypertension, diabetes or abnormalities 
in the immune system or coagulation function, 2) those 
who took sedatives, 3) those with hypoglycemia, or 4) 
those who disobeyed the medical advice.

Anesthetic method
Half an hour before surgery, all the patients were in-

tramuscularly injected with 0.5 mg of atropine, and the 
venous channel was constructed, followed by infusion 
of Ringer solution for the maintenance of hemodynamic 
stability and recording of heart rate (HR), mean arterial 
pressure (MAP) and saturation of pulse oxygen (SpO2). 
The anesthesia induction was performed using 2 mg/kg 
propofol,1 mg/kg vecuronium and 3 μg/kg fentanyl. After 
induction, the respiration of the patients was supported by 
the respirator. The infusion was conducted using the TCI-
III dual-channel intravenous target-controlled infusion 
pump in both group A and group B at the rate that was 
adjusted based on the information of patients to ensure the 
cerebral state index (7) of 45-60, and it was terminated at 
5 min before the operation was completed. 

Observation indicators
At 6 d after the operation, the pain survey was perfor-

med in the two groups of patients with reference to the 
standard of visual analogue scale (VAS) that the pain 
feeling is gradually intensified from 0 to 10 points. We 
assessed cognitive function using the mini-mental state 

examination (MMSE) scale (8) as follows: the memory, 
concentration power, computing power and communica-
tion ability of the patients were evaluated. With the total 
score ranging from 0-30 points, an MMSE score below 
23 points and lower than the basic value by over 2 points 
represents cognitive dysfunction. All the above detections 
were carried out at 1 d before operation and at 3 d after the 
operation. 

Indicator detection
We measured serum levels of inflammatory factors 

using enzyme-linked immunosorbent assays (ELISA) 
according to the instructions; hypersensitive C-reactive 
protein (hs-CRP), IL-6, IL-8 and TNF-α were assessed. 
The HR, SpO2 and MAP of the patients were measured. 
Immunoturbidimetry was employed to detect serum im-
munoglobulins (Igs) IgM, IgG and IgA, and the levels of 
T-cell subsets [the percentages of a cluster of differentia-
tion (CD) 3-, CD4- and CD8-positive cells and the ratio 
of CD4-positive cells/CD8-positive cells)] were measured 
using a flow cytometer. The venous blood was drawn from 
the patients and sent to the Laboratory Department of the 
Affiliated Hospital of Nantong University for detecting the 
above indicators.

Statistical methods
SPSS 17.0 software was adopted for statistical analy-

sis. Measurement data were presented as (χ±S) and com-
pared using t-test, and enumeration data were analyzed 
using χ2 test. p<0.05 represented that the difference was 
statistically significant.

Results

Comparisons of operation duration, bleeding volume 
and hospital stay between the two groups

Group B exhibited shorter operation duration and 
hospital stay and smaller bleeding volume than group A 
(p<0.05). (Table 1)

Comparisons of VAS and Ramsay scores between the 
two groups

At 3 d after the operation, the Ramsay score of patients 
in group B was higher than that in group A, while the VAS 
score was higher in group A than that in group B, with no 
statistically significant differences(p>0.05) (Table 2). 

Group Operation duration (min) Bleeding volume (mL) Hospital stay (d)
A 67.03±7.59 140.71±15.91 7.35±0.79
B 62.2±6.81 132.01±14.78 6.44±0.69
t 4.521 3.823 8.282
p <0.001 <0.001 <0.001

Group Ramsay score VAS score
A 1.99±0.35 1.60±0.41
B 2.03±0.33 1.58±0.39
t 0.793 0.337
p 0.428 0.736

Table 1. Comparisons of operation duration, bleeding volume and hospital stay between the two groups (χ±S).

Table 2. Comparisons of Ramsay and VAS scores between the two groups (χ±S, point).
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and SpO2 were decreased to a great extent in both groups 
at the end of the operation (p<0.05), while there were no 
statistically significant differences in the HR, MAP and 
SpO2 in the two groups between at 1 and 3 d after the ope-
ration and before anesthesia (p>0.05). At all-time points, 
there was no statistically significant difference between 
the two groups in HR, MAP, and SpO2 (p>0.05) (Table 5).

Comparisons of Ig levels between the two groups at dif-
ferent time points

Compared with those before anesthesia, the indica-
tors IgM, IgG and IgA were lowered notably in group A 
(p<0.05), while those in group B showed no statistically 
significant differences (p>0.05) at the end of the operation 
and at 1 and 3 d after the operation, but they were subs-
tantially higher than those in group A (p<0.05) (Table 6).

Comparisons of T-cell subsets between the two groups 
at different time points 

At the end of the operation and 1 and 3 d after the ope-

Comparisons of MMSE score and incidence of cogni-
tive disorder between the two groups of patients

In the two groups of patients before surgery, there was 
no statistically significant difference in MMSE scores 
(p>0.05). At 3 d after the operation, the patients in group A 
had a lower MMSE score than those in group B (p<0.05), 
while there were fewer cases of cognitive disorder in group 
B (2 patients) than that in group A (p<0.05) (Table 3).

Comparisons of hs-CRP, IL-6, IL-8 and TNF-α between 
the two groups 

The levels of inflammatory factors between the two 
groups were not statistically significant before surgery 
(p>0.05), and at 3 d after the operation, all the indicators 
declined remarkably in both groups and were lower in 
group B than those in group A (p<0.05) (Table 4).

Comparisons of HR, MAP and SpO2 between the two 
groups at different time points    

Compared with those before anesthesia, the HR, MAP 

Group MMSE at 1 d before operation (point) MMSE at 3 d after operation (point) Cognitive disorder (n)
A 28.77±4.01 24.51±3.06ab 10
B 28.62±4.33 26.96±3.68a 2
t 0.242 4.889 5.001
p 0.808 <0.001 0.025

Table 3. Comparisons of MMSE score and incidence of cognitive disorder between the two groups of patients (χ±S).

Note: ap<0.05 vs. that in the same group before anesthesia and bp<0.05 vs. that in group B at 3 d after operation.  

Group
hs-CRP (mg/L) IL-6 (ng/L) IL-8 (ng/L) TNF-α (μg/L)

At 1 d before 
operation 

At 3 d after 
operation

At 1 d before 
operation

At 3 d after 
operation

At 1 d before 
operation

At 3 d after 
operation

At 1 d before 
operation

At 3 d after 
operation

Group 17.21±4.59 13.18±2.71ab 47.62±4.93 30.56±5.49ab 44.67±6.15 28.93±4.73ab 61.68±6.45 51.82±6.34ab

Group 16.92±5.83 7.26±4.95a 46.39±5.71 16.24±3.85a 43.59±5.92 17.46±3.56a 62.38±7.23 42.36±5.25a

t 0.372 9.977 1.554 20.411 1.207 18.513 0.688 10.972
p 0.711 <0.001 0.121 <0.001 0.228 <0.001 0.492 <0.001

Table 4. Comparisons of levels of serum hs-CRP, IL-6, IL-8 and TNF-α between the two groups (χ±S, n=182).

Note: ap<0.05 vs. that in the same group before anesthesia and bp<0.05 vs. that in group B at 3 d after operation.

Group Indicator Before anesthesia At the end of operation At 1 d after operation At 3 d after operation

A (n=90)
HR (beat/min) 88.23±15.42 82.19±18.21ab 85.66±16.52 87.77±18.64
MAP (mmHg) 106.52±16.53 100.36±18.32ab 102.09±15.35 105.28±18.74

SpO2 (%) 98.29±3.03 92.65±6.08ab 95.83±4.32 97.06±6.32

B (n=92)
HR (beat/min) 85.56±16.32 81.28±18.43a 88.41±18.74 88.87±16.64
MAP (mmHg) 104.33±12.20 100.47±14.53a 103.79±15.36 104.52±16.52

SpO2 (%) 98.71±5.32 92.88±5.42a 96.03±4.53 97.92±6.30
Note: ap<0.05 vs. that in the same group before anesthesia and bp<0.05 vs. that in group B at the same time point.

Table 5. Comparisons of HR, MAP and SpO2 between the two groups at different time points.

Group Indicator Before anesthesia At the end of operation At 1 d after operation At 3 d after operation

A (n=90)
IgG 8.23±1.42 7.72±1.36ab 7.74±1.21ab 7.78±1.26ab

IgA 1.12±0.28 0.93±0.22ab 0.91±0.23ab 0.96±0.21ab

IgM 0.93±0.22 0.78±0.24ab 0.76±0.24ab 0.78±0.28ab

B (n=92)
IgG 8.26±1.43 8.12±1.16 8.16±1.14 8.18±1.32
IgA 1.14±0.26 1.06±0.28 1.08±0.26 1.08±0.28
IgM 0.91±0.21 0.86±0.22 0.84±0.23 0.86±0.22

Note: ap<0.05 vs. that in the same group before anesthesia and bp<0.05 vs. that in group B at the same time point.

Table 6. Comparisons of Ig levels between the two groups at different time points (g/L).
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ration, the T-cell subset indicators in both groups were ob-
viously lower than those before anesthesia (p<0.05), but 
the decreases in group A were greater than those in group 
B (p<0.05) (Table 7).

Discussion

In radical gastrectomy, general anesthesia is mainly 
performed clinically, but it will cause abnormalities to 
various immune functions in the body so anesthesia and 
stress to surgery will have serious effects on gastric can-
cer patients (9-11). The selection of anesthetic agents is 
vital for patients, and less immunosuppressive ones are of 
great significance for the intraoperative safety, response 
and later recovery of gastric cancer patients. As general 
anesthetics commonly used in today's hospitals (12,13), 
both propofol and etomidate are characterized by rapid 
onset, short waking time and fast postoperative recovery, 
so they are more suitable for anesthesia. The present study, 
therefore, mainly investigated the influences of etomidate 
combined with propofol on cognitive function, inflamma-
tion and immunity in patients undergoing gastric cancer 
surgery, which is greatly valuable for alleviating the suffe-
ring of gastric cancer patients.

Postoperative cognitive dysfunction is mainly attribu-
ted to anesthetic agents in gastric cancer surgery, and the 
residues are able to spur abnormal activity in the central 
nervous system, inducing cognitive disorder in gastric 
cancer patients (14-16). The purpose of anesthesia is to 
mitigate the pain of patients based on the principle that the 
patients are made unconscious in the whole body or seve-
ral sites to lower the difficulty in the surgical operations 
to some extent. Research has manifested that anesthe-
tic agents are the main factor for cognitive disorders in 
patients, and another study demonstrated that different 
anesthetic agents and methods have varying influences on 
the cognitive function of gastric cancer patients. Propofol 
is a common agent for general anesthesia, which is cha-
racterized by convenient adjustment of anesthesia degree 
and fast recovery of consciousness. A study confirmed that 
(17) propofol can not only effectively mitigate the pain of 
patients to produce the anesthetic effect, but also improve 
their postoperative living quality. Likewise, etomidate 
has a sedative effect on patients, with the advantages of 
a higher level of safety and better efficacy. According to 
the results of this study, these two anesthetic agents can 
suppress the release of such inflammatory factors as IL-6, 
IL-8 and TNF-α, with the efficacies easy to be observed, 
namely promoting the postoperative recovery of patients 
and less affecting the immunity of patients. The reason 

may be that etomidate combined with propofol can resist 
inflammation and oxidation and weaken the gobbling 
ability of cells, thereby manipulating the immune system 
(18,19). So far, the influences of propofol and etomidate 
on immunity in patients undergoing surgery have rarely 
been reported in studies. The present study compared and 
analyzed the impacts of target-controlled infusion-based 
anesthesia using these two agents on patients undergoing 
radical gastrectomy. The influences of propofol and eto-
midate on humoral immunity in gastric cancer patients 
were first evaluated, and it was found that group A had 
obviously lower levels of IgM, IgG and IgA at each time 
point than that before anesthesia (p<0.05), and group B 
exhibited much smaller decreases in them than group 
A (p<0.05). Since T cells and their subsets are the main 
immune cells in the human body, the impacts of propofol 
and etomidate on the cellular immunity of gastric cancer 
patients were analyzed in this study as well. The results 
showed that compared with those before anesthesia, all 
the indicators of T-cell subsets obviously declined in both 
groups at each time point (p<0.05), and the decreases in 
them were greater in group A. Studies have manifested 
that surgery will repress the immune function in the body 
to different extents, thus probably heightening the risks of 
perioperative cell metastasis and postoperative incision 
infection. As such, selecting anesthetic agents is important 
for relieving immunosuppression and promoting postope-
rative recovery in patients. Etomidate is an intravenous 
sedative drug that can calm and hypnotize patients and 
make them forget and after continuous infusion, there are 
no massive residues in the patients. Studies have revealed 
that (20-25), the application of etomidate combined with 
propofol anesthesia has few effects on cognitive dysfunc-
tion in patients undergoing gastric cancer surgery, with a 
low incidence rate of postoperative adverse reactions, and 
this study confirms these findings.

In conclusion, etomidate combined with propofol can 
effectively lower the expression levels of inflammatory 
factors and has few effects on the immune and cognitive 
functions in gastric cancer patients.

References 

1. Li P, Chen H, Chen S, Mo X, Li T, Xiao B, Yu R, Guo J. Circular 
RNA 0000096 affects cell growth and migration in gastric cancer. 
Br J Cancer  2017; 116: 626-633.

2. Cao Q, Liu F, Ji K, Liu N, He Y, Zhang W, Wang L. MicroR-
NA-381 inhibits the metastasis of gastric cancer by targeting 
TMEM16A expression. J Exp Clin Cancer Res  2017; 36: 29.

3. Gandhi R, Sharma B, Sood J, Sehgal R, Chugh P. Anaphylaxis 

Table 7. Comparisons of T-cell subsets between the two groups at different time points.

Group Indicator (%) Before anesthesia At the end of operation At 1 d after operation At 3 d after operation

A (n=90)

CD3 60.81±7.62 52.84±6.63ab 53.23±5.88ab 53.84±6.45ab

CD4 43.62±4.82 32.87±4.21ab 33.28±3.86ab 33.59±3.68ab

CD8 28.67±2.83 23.44±2.62ab 22.63±2.43a 23.65±2.85ab

CD4/CD8 1.55±0.26 1.35±0.18ab 1.25±0.19ab 1.37±0.24ab

B (n=92)

CD3 61.39±6.82 58.87±5.43a 58.37±6.26a 58.63±6.41a

CD4 44.23±5.15 41.92±4.26a 42.12±4.67a 42.39±4.89a

CD8 29.46±3.26 27.38±3.20a 27.24±3.37a 27.75±3.85a

CD4/CD8 1.61±0.36 1.51±0.22a 1.41±0.23a 1.56±0.24a

Note: ap<0.05 vs. that in the same group before anesthesia and bp<0.05 vs. that in group B at the same time point.



85

Xiuwen Tian /Etomidate and propofol on gastric cancer surgery, 2023, 69(4): 81-85

during anaesthesia: Indian scenario. Indian J Anaesth  2017; 61: 
387-392.

4. Kim JS, Lee YH, Chang YU, Yi HK. PPARgamma regulates 
inflammatory reaction by inhibiting the MAPK/NF-kappaB pa-
thway in C2C12 skeletal muscle cells. J Physiol Biochem  2017; 
73: 49-57.

5. Waldum HL, Sagatun L, Mjønes P. Gastrin and Gastric Cancer. 
Front Endocrinol (Lausanne)  2017; 8: 1.

6. De Manzoni G, Marrelli D, Baiocchi GL, Morgagni P, Saragoni 
L, Degiuli M, Donini A, Fumagalli U, Mazzei MA, Pacelli F, et 
al: The Italian Research Group for Gastric Cancer (GIRCG) gui-
delines for gastric cancer staging and treatment: 2015. Gastric 
Cancer  2017; 20: 20-30.

7. Shao Y, Chen L, Lu R, Zhang X, Xiao B, Ye G, Guo J. Decreased 
expression of hsa_circ_0001895 in human gastric cancer and its 
clinical significances. Tumour Biol  2017; 39: 1010428317699125.

8. Pan L, Liang W, Fu M, Huang ZH, Li X, Zhang W, Zhang P, Qian 
H, Jiang PC, Xu WR, et al: Exosomes-mediated transfer of long 
noncoding RNA ZFAS1 promotes gastric cancer progression. J 
Cancer Res Clin Oncol  2017; 143: 991-1004.

9. Feng A, Yuan X, Li X. MicroRNA-345 inhibits metastasis and 
epithelial-mesenchymal transition of gastric cancer by targeting 
FOXQ1. Oncol Rep  2017; 38: 2752-2760.

10. Duivenvoorden R, Senders ML, van Leent MMT, Perez-Medina 
C, Nahrendorf M, Fayad ZA, Mulder WJM. Nanoimmunotherapy 
to treat ischaemic heart disease. Nat Rev Cardiol  2019; 16: 21-32.

11. Kikuchi H, Hikichi T, Watanabe K, Nakamura J, Takagi T, Suzuki 
R, Sugimoto M, Waragai Y, Konno N, Asama H, et al: Efficacy 
and safety of sedation during endoscopic submucosal dissection 
of gastric cancers using a comparative trial of propofol versus 
midazolam. Endosc Int Open  2018; 6: E51-e57.

12. Lamblin A, Derkenne C, Alberti N. Use of contrast ultrasonogra-
phy to confirm correct peripheral intravenous access before gene-
ral anesthesia. Can J Anaesth  2018; 65: 217-218.

13. Mir AH, Shah NF, Din MU, Langoo SA, Reshi FA. Effectiveness 
of sodium thiopentone, propofol, and etomidate as an ideal intra-
venous anesthetic agent for modified electroconvulsive therapy. 
Saudi J Anaesth  2017; 11: 26-31.

14. Baradari AG, Alipour A, Habibi MR, Rashidaei S, Emami Zeydi 
A. A randomized clinical trial comparing hemodynamic responses 
to ketamine-propofol combination (ketofol) versus etomidate du-
ring anesthesia induction in patients with left ventricular dysfunc-
tion undergoing coronary artery bypass graft surgery. Arch Med 
Sci  2017; 13: 1102-1110.

15. Baradari AG, Alipour A, Habibi MR, Rashidaei S, Emami Zeydi 
A. A randomized clinical trial comparing hemodynamic responses 
to ketamine-propofol combination (ketofol) versus etomidate du-
ring anesthesia induction in patients with left ventricular dysfunc-

tion undergoing coronary artery bypass graft surgery. Arch Med 
Sci  2017; 13: 1102-1110.

16. Soleimani A, Heidari N, Habibi MR, Kiabi FH, Khademloo M, 
Emami Zeydi A, Sohrabi FB: Comparing Hemodynamic Res-
ponses to Diazepam, Propofol and Etomidate During Anesthesia 
Induction in Patients with Left Ventricular Dysfunction Under-
going Coronary Artery Bypass Graft Surgery: a Double-blind, 
Randomized Clinical Trial. Med Arch  2017; 71: 198-203.

17. Cohen S, Kalinin M, Yaron A, Givony S, Reif S, Santo E. Endos-
copic ultrasonography in pediatric patients with gastrointestinal 
disorders. J Pediatr Gastroenterol Nutr  2008; 46: 551-554.

18. Liu J, Liu R, Meng C, Cai Z, Dai X, Deng C, Zhang J, Zhou H. 
Propofol decreases etomidate-related myoclonus in gastroscopy. 
Medicine (Baltimore)  2017; 96: e7212.

19. Kim MG, Park SW, Kim JH, Lee J, Kae SH, Jang HJ, Koh DH, 
Choi MH. Etomidate versus propofol sedation for complex upper 
endoscopic procedures: a prospective double-blinded randomized 
controlled trial. Gastrointest Endosc  2017; 86: 452-461.

20. Ismaili A, Yari K, Moradi MT, Sohrabi M, Kahrizi D, Kazemi E, 
Souri Z. IL-1B (C+3954T) gene polymorphism and susceptibi-
lity to gastric cancer in the Iranian population. Asian Pac J Can-
cer Prev. 2015;16(2):841-4. doi: 10.7314/apjcp.2015.16.2.841. 
PMID: 25684535.

21. Kazemi E, Zargooshi J, Kaboudi M, Heidari P, Kahrizi D, Mahaki 
B, Mohammadian Y, Khazaei H, Ahmed K. A genome-wide asso-
ciation study to identify candidate genes for erectile dysfunction. 
Brief Bioinform. 2021 Jul 20;22(4):bbaa338. doi: 10.1093/bib/
bbaa338. PMID: 33316063.

22. Kazemi E, Zargooshi J, Kaboudi M, Izadi F, Mohammadi Mot-
lagh HR, Kahrizi D, Khazaie H, Mahaki B, Mohammadian Y. 
Investigation of gene expression and genetic simultaneous control 
associated with erectile dysfunction and diabetes. Cell Mol Biol 
(Noisy-le-grand). 2021 Nov 25;67(3):195-200. doi: 10.14715/
cmb/2021.67.3.31. PMID: 34933709.

23. Kazemi E, Kahrizi D, Moradi MT, Sohrabi M, Yari K. Gastric 
Cancer and Helicobacter pylori: Impact of hopQII Gene. Cell 
Mol Biol (Noisy-le-grand). 2016 Feb 29;62(2):107-10. PMID: 
26950460.

24. Kazemi E, Kahrizi D, Moradi MT, Sohrabi M, Amini S, Mou-
savi SA, Yari K. Association between Helicobacter pylori hopQI 
genotypes and human gastric cancer risk. Cell Mol Biol (Noisy-
le-grand). 2016 Jan 11;62(1):6-9. PMID: 26828979.

25. Nikaido Y, Furukawa T, Shimoyama S, Yamada J, Migita K, Koga 
K, Kushikata T, Hirota K, Kanematsu T, Hirata M, et al: Propofol 
Anesthesia Is Reduced in Phospholipase C-Related Inactive Pro-
tein Type-1 Knockout Mice. J Pharmacol Exp Ther  2017; 361: 
367-374


