
• BRIEF REPORTS •

Alterations of serum cholinesterase in patients with gastric cancer
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Abstract

AIM: To understand the correlation of serum cholinesterase
(CHE) activity with gastric cancer and to assess their clinical
significance.

METHODS: The velocity method was adopted to detect
the activity of serum CHE in patients with gastric cancer
and in patients with non-malignant tumor as controls.

RESULTS: The serum CHE activity in the treatment group
was significantly lower than that in the control group
with a very significant difference between the two groups
(83.3:113.1,P = 0.0003). Age was significantly associated
with the incidence of gastric caner.

CONCLUSION: Serum CHE activity has a close relation
with the incidence of gastric cancer.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

CHE is a type of glycoprotein[1-4], existing in vivo in multiple
forms of  isozyme[5-7]. The decrease of  serum CHE activity
is often observed in patients with organic phosphorus
poisoning[8] and damage of parenchymal cells[9-12]. In clinical
practice, we have discovered that there is a decrease of
serum CHE activity in patients with gastric cancer. This
study aimed to detect the serum CHE activity in patients
with gastric cancer, and to observe the correlation of  serum
CHE activity with the incidence of gastric cancer.

MATERIALS AND METHODS

Subjects
The treatment group included 81 patients (61 males and
20 females aged 30-80 years with an average age of
58.8±12.0 years) with gastric cancer hospitalized from
January 1998 to June 2002. The disease was confirmed by
gastroscopic examination and/or pathological examination.
Clinical and pathologic classifications followed the General
Rules for Gastric Cancer Study in Surgery and Pathology
in Japan. The control group included 80 patients (44 males
and 36 females) with non-malignant tumor hospitalized
during the same period. Their age ranged 26-86 years with
an average age of 57.7±15.3 years. Patients with organic
phosphorus poisoning or damage of parenchymal cells
were excluded.

Methods
All the patients were fasted for more than 12 h, then venous
blood was taken. After centrifugation, serum was subjected
to detection on the same day. Serum CHE activity was
measured by the velocity method with Hitachi 7170 full
automatic biochemical instrument and Hitachi 7170 special
reagent. The normal reference value was 75-217 kat/L.

Statistical analysis
All the data were fed into a computer. The SPSS10.0
software package was employed for analysis and processing.
The chi-square test was conducted. With the CHE difference
between the gastric cancer group and the control group,
F test was adopted. For the purpose of  reviewing the relation
between sex, age and CHE, the multi-factor regression
analysis was conducted with respect to the above three
factors. The statistical significance level was defined as <0.05
with two-sided detection.

RESULTS

Serum CHE activity in gastric cancer
The age of the gastric cancer group and control group both
expressed abnormal distribution with the mid-value being
60.5 and 61.5 years respectively. The 2 was performed
(2 = 22.265, P = 0.0002), suggesting that the age distribution
in the two groups was overbalanced. The result from the
2 detection for the sex distribution was 2 = 25.138 and
P = 0.0003, showing that the sex distribution in the two
groups was out of  balance as well. Tables 1 and 2 respectively
show the co-variance analysis results.

The age and nature of gastric cancer patients had a
linear correlation with the CHE level (r = 0.8, P = 0.031),
suggesting that the difference in CHE level between gastric
cancer patients and controls was significant (F = 79.069,



P = 0.0004). The serum CHE level of gastric cancer patients
(81.6±31.5 kat/L) was significantly lower than that in the
control group (114.8±30.8 kat/L), indicating that age was
also an important factor affecting the incidence of gastric
cancer (F = 18.481, P = 0.0003).

With the age distribution, 2 was performed (2 = 5.281,
P = 0.383), showing that the age was evenly distributed. In
gastric cancer patients and controls, CHE had a normal
distribution and the variance was in order. Therefore,
single-factor variance analysis could be made. The average
value, standard deviation and single-factor variance are listed
in Tables 1 and 2.

The difference in CHE levels of the two groups was
significant (F = 29.884, P = 0.0006). The serum CHE level
in gastric cancer patients (85.0±34.5 kat/L) was significantly
lower than that in the control group (111.4±25.8 kat/L,
Figure 1).

Table 1  Serum CHE distribution in gastric cancer patients (kat/L)

              95%Cl
Sex Group n       Average     Standard

                  error    Lower limit    Upper limit

Male Gastric cancer 61          81.6 31.5    77.2              86.1

Control 44        114.8 30.8 108.9           120.6

Female Gastric cancer 20          85.0 34.5    76.2              93.9

Control 36        111.4 25.8 106.2           116.7

Table 2  Covariance analysis results of CHE in gastric cancer patients
and controls

Sex Variation source         Df     Mean square root               F P

Male Within group         1      849 712 857.157         256.718         0.000

Age (yr)         4          6 116 906.471            18.481         0.000

Between groups         1      261 709 135.862           79.069         0.000

Error         79          3 309 902.711

Total         85

Female Within group         1        93 519 230.733           29.884         0.000

Age (yr)         3              732 546.506           16.372         0.000

Between groups         1          3 129 425.453           54.081         0.000

Error         61              430 763.233

Total         66

Multi-factor logistic regressive analysis
The three variables (sex, age, and CHE) were put into the
Logistic model. After being fitted with the backward method,
the final model was expressed (Table 3). The factors put
into the model were only sex and CHE. The adaptive
regressive equation was P (1) = 1/[1+e-(0.129)+2.542X1+1.006X3]
or CHE = 12.701. Therefore, after removing the influence
of other factors, the reduction of the CHE activity was a
dangerous factor for gastric cancer.

DISCUSSION
Cholinesterase can be divided into true cholinesterase
(acetylcholinesterase, ACHE) and pseudocholinesterase
(PCHE). ACHE exists mainly in the vesicles of  cholinergic
nerve peripheral synapse where there is a comparatively
large amount of  ACHE in the folding of  the terminal
synapse back membranes. It also exists in the cholinergic
neurons[13,14], red cells[15], sera[16], livers[17], kidneys[18],
intestines, white mass of brain[19], etc. In the activity center
on the surface of the molecules of CHE protein, there are
two places to be combined with acetylcholine, namely the
anion place with negative charges and the place with ester
decomposition. The place with ester decomposition has an
acidic action point formed by serine hydroxide and an
alkaline action point formed by histidine imidazole ring.
They are combined by means of hydrogen bonds. PCHE
reduces when the parenchymal cells are damaged, as the
liver synthesizes PCHE[20-22]. Organophosphorus toxicant is
a powerful inhibitor of  ACHE and PCHE [23-26]. Measuring
serum CHE activity can help diagnose organophosphorus
poisoning and evaluate the condition after recovery. The
results of this experiment indicate that human serum CHE
activity has a significant correlation with gastric cancer.

Anic et al[27] discovered that the serum CHE activity in
hepatitis B patients is relatively low. Khan et al[28] detected
serum CHE and lactic dehydrogenase (LDH) activity in
40 cases of mammary cancer patients, 25 cases of benign
tumor patients and 30 cases of healthy persons, and found
that there is a significant difference in serum CHE activity
between malignant and benign tumor patients.

If the ratio between CHE activity and serum CHE
activity is less than 0.42, the malignant source should be
considered[29]. A number of studies have been conducted
on the relation between serum CHE activity and acute
leukemia and cervical cancer[30,31].

Among the 81 cases of gastric cancer in the present
study, there were 39 cases(48.2%) whose serum CHE
activity was less than 75.0 kat/L. Among the 80 cases of

Table 3  The Logistic analysis of sex and CHE

              95.0 (%) CI for exp (B)

Variable    B    SE  Wald                  df              Sig.             Exp (B)
            Lower                        Upper

Sex 1.066 0.234 20.825 1            0.000                2.905              1.837               4.592

CHE 2.542 0.313 66.131 1            0.000              12.701              6.883             24.435

Constant                 16.129 0.697 77.303 1            0.000                0.002

Figure 1  Different CHE levels in gastric cancer patients.
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controls, there were only five cases (6.3%) whose serum
CHE activity was less than 50.0 kat/L. In the gastric cancer
group, there were 14 cases whose serum CHE activity was
less than 75.0 kat/L. However, in the control group, there
were no such cases. The results suggest that if  a patient
with gastric pathological changes whose serum CHE
activity is less than 50.0 kat/L, sharp vigilance on the
existence of gastric cancer should be maintained after
organophosphorous poisoning and damages of parenchymal
cells, etc., are excluded.

In conclusion, the determination of  serum CHE activity
is a rapid, simple, convenient, inexpensive and reliable
method to diagnose gastric cancer. Its exact mechanism
remains to be further explored.
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