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ABSTRACT 
Objective: To understand the clinical value of combined detection of cholyglycine CG and 
TBA in differential diagnosis of hepatobiliary diseases. Methods: Serum samples from 50 
healthy people were collected as healthy control group. According to the latest disease di-
agnosis and treatment plan, 58 cases of HBV asymptomatic carrier group, 17 cases of viral 
hepatitis group, 49 cases of cirrhosis group, 50 cases of primary liver cancer group and 50 
cases of other hepatobiliary diseases groups were collected respectively. The concentration 
levels of cholyglycine and total bile acid in each group were detected, and the differences 
among each group were compared. Results: By statistical analysis, serum CG concentration 
in viral hepatitis group, cirrhosis group, primary liver cancer group and other hepatobiliary 
diseases group was significantly higher than that in asymptomatic HEPATITIS B carriers 
and healthy control group, the differences were statistically significant (p < 0.05). While, the 
serum CG concentration of asymptomatic hepatitis B virus carrier group was similar to that 
of healthy control group, the difference was not statistically significant (p > 0.05). There was 
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no significant difference in CG concentration among viral hepatitis group, liver cirrhosis 
group, primary liver cancer group and other hepatobiliary diseases group (p > 0.05). The 
serum TBA levels of asymptomatic carriers, viral hepatitis group, cirrhosis group, primary 
liver cancer group and other hepatobiliary system diseases group were significantly higher 
than those of healthy control group, the difference was statistically significant, p < 0.05. 
There was no significant difference in TBA concentration among the asymptomatic carriers 
of hepatitis B virus, viral hepatitis group, liver cirrhosis group, primary liver cancer group 
and other hepatobiliary system disease groups, all p > 0.05. Conclusion: Serum CG expres-
sion can not only detect liver lesions, but also distinguish different liver lesions. The posi-
tive rate of CG combined with TBA detection in patients with hepatobiliary diseases is sig-
nificantly higher than that of single CG index detection. CG combined with TBA detection 
can significantly improve the sensitivity and accuracy of the diagnosis of hepatobiliary dis-
eases, which is worthy of popularization and application.  

 

1. RESEARCH BACKGROUND 
Cholyglycine (CG) is secreted by liver cells and is the main bile acid in serum during the third trimester 

of pregnancy. Similar to other bile acids, it is metabolized in the body through the “entero-hepatic circula-
tion”, and the serum CG level of normal people is very low. When hepatocytes are damaged or cholestasis 
occurs, the disorder of Cholyglycinemetabolism is caused, or when hepatocytes are damaged or necrotic, a 
large amount of glycine enters the peripheral blood, which can increase the content of glycocholic acid in 
serum [1-3]. Therefore, it can be considered as a sensitive index to indicate the impairment of liver function. 
In order to understand the clinical application value of the combined detection of cholyglycine CG and 
TBA in the differential diagnosis of hepatobiliary diseases, this topic will collect the serum of patients with 
hepatobiliary diseases and healthy controls to detect the serum glycine level alone or jointly, and explore 
the application value of glycocholic acid in hepatobiliary diseases through statistical analysis. 

2. DATA AND METHODS 
2.1. Research Objects 

Healthy control group: Serum samples from 50 healthy people were collected. Disease group: Ac-
cording to the latest disease diagnosis and treatment plan, 58 cases of hepatitis B virus asymptomatic car-
rier group, 17 cases of viral hepatitis group, 49 cases of liver cirrhosis group, 50 cases of primary liver can-
cer group and 50 cases of other hepatobiliary system disease groups were collected. All cases entering the 
disease group were required not to be complicated with other major diseases. The collected serum samples 
were free of lipid blood and hemolysis; Collect gender, age, diagnosis and other information and other test 
results. All enrolled patients obtained their own signed consent and were discussed and approved by the 
medical ethics committee of the unit before implementation. 

2.2. Research Methods 

The collected serum samples were numbered, centrifuged to separate the serum, and the serum that was 
not detected in time was packaged and stored in a −80˚C refrigerator. The levels of cholyglycine and total 
bile acid were detected in serum groups. The reagents, calibrators and quality control materials used in the 
detection process were all provided by Jiuqiang Biological, and the same biochemical analyzer was used for 
analysis in the detection process. The detection process ensured the freshness of the samples, and excluded 
the influence of excessive sample storage time or repeated freezing and thawing on the detection results. 
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2.3. Data Processing and Statistical Analysis 

SPSS 24.0 was used for data processing and statistical analysis, and p < 0.05 was considered to be sta-
tistically significant. 

3. RESULTS 
A total of 274 specimens were collected. Through statistical analysis, it was found that the serum CG 

levels in the viral hepatitis group, liver cirrhosis group, primary liver cancer group and other hepatobiliary 
disease groups were significantly higher than those in asymptomatic carriers of hepatitis B virus and 
healthy controls, and the differences were statistically significant, p < 0.05. While, the serum CG concen-
tration in asymptomatic carriers of hepatitis B virus was similar to that in healthy controls, and there was 
no significant difference between them (p > 0.05). There was no significant difference in the concentration 
of CG among viral hepatitis group, liver cirrhosis group, primary liver cancer group and other hepatobi-
liary diseases group, p > 0.05. Serum TBA levels in asymptomatic carriers of hepatitis B virus, viral hepati-
tis group, liver cirrhosis group, primary liver cancer group and other hepatobiliary disease groups were 
significantly higher than those in the healthy control group, the differences were all statistically significant, 
p < 0.05. There was no significant difference in the levels of TBA concentration among the asymptomatic 
carriers of hepatitis B virus, viral hepatitis group, liver cirrhosis group, primary liver cancer group and 
other hepatobiliary system disease groups, all p > 0.05. The specific results are shown in Table 1.  

Annotations: healthy control group, hepatitis B virus asymptomatic carrier group, viral hepatitis 
group, liver cirrhosis group, primary liver cancer group, and other hepatobiliary diseases group were re-
placed by ①, ②, ③, ④, ⑤, and ⑥ respectively. The comparison of each group is shown in Table 2. 

4. DISCUSSION 
It is reported [4-9] that liver diseases led by liver cancer are the common cause of death among Chi-

nese residents. Primary liver cancer and cirrhosis are often developed from viral hepatitis, alcoholic hepa-
titis and non-alcoholic steatohepatitis. Moreover, due to the increase of obesity level and diabetes preva-
lence year by year, some models predict that the prevalence of non-alcoholic fatty liver disease will in-
crease steadily in China before 2030, and the incidence of advanced liver disease and liver disease mortality 
will more than double. At present, the biochemical indicators used in clinical hepatobiliary diseases are 
mainly aspartate aminotransferase (AST), alanine aminotransferase (ALT) and γ-glutamyl transpeptidase 
(γ-glutamyl transpeptidase), etc., but there are limitations such as poor specificity in suggesting liver 
damage. With the continuous development of testing technology and the emergence of new testing items, 
it is imminent to find new indicators related to hepatobiliary diseases. 
 
Table 1. Concentration results of serum CG and TBA in various hepatobiliary diseases. 

Group Number of cases CG (mg/L) TBA (μmol/L) 

Healthy control group① 50 2.04 ± 1.01 1.22 ± 0.50 

Group of asymptomatic carriers 
of hepatitis B virus② 

58 8.06 ± 10.13 1.21 ± 1.89 

Viral hepatitis group③ 17 97.24 ± 128.18 8.51 ± 10.71 

Liver cirrhosis group④ 49 80.17 ± 80.71 8.30 ± 8.59 

Primary liver cancer group⑤ 50 54.03 ± 80.34 5.88 ± 7.89 

Other hepatobiliary diseases group⑥ 50 51.22 ± 103.76 6.07 ± 12.19 
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Table 2. Comparison of CG and TBA concentration results in each group. 

Comparison group 
The comparison of CG concentration The comparison of TBA concentration 

t value p value t value p value 

①-② 4.5000 0.0000 0.0388 0.4846 

①-③ 3.0622 0.0037 2.8054 0.0063 

①-④ 6.7757 0.0000 5.7599 0.0000 

①-⑤ 4.5755 0.0000 4.1680 0.0000 

①-⑥ 3.3514 0.0006 2.8110 0.0030 

②-③ 2.8660 0.0056 2.7976 0.0065 

②-④ 6.2129 0.0000 5.6630 0.0000 

②-⑤ 4.0186 0.0001 4.0855 0.0000 

②-⑥ 2.9293 0.0021 2.7904 0.0031 

③-④ 0.5148 0.3062 0.0814 0.4679 

③-⑤ 1.3055 0.1033 1.0805 0.1458 

③-⑥ 1.4864 0.0754 0.7338 0.2343 

④-⑤ 1.6149 0.0548 1.4603 0.0737 

④-⑥ 1.5474 0.0625 1.0538 0.1473 

⑤-⑥ 0.1514 0.4400 0.0925 0.4632 

 
Serum cholyglycine (CG) is one of the conjugated cholic acids formed by the combination of cholic 

acid and glycine [10, 11]. In liver cells, cholesterol undergoes a complex enzymatic reaction and is con-
verted into primary bile acids; Among them are cholic acid (CA) and chenodeoxycholic acid (CD-CA). 
There are three hydroxyl groups (C3, C7, C12) on the steroid core of cholic acid, and the hydroxyl group 
at the end of the side chain is combined with glycine by a peptide bond, and the molecular weight is 462u. 
The normal metabolic pathway of CG is the entero-hepatic circulation. CG is synthesized by hepatocytes, 
and is discharged into the gallbladder through the capillary bile duct and bile duct, and enters the duode-
num with bile to help food digestion. 95% of bile acids are reabsorbed in the terminal ileum and returned 
to the liver through the portal vein, where they are taken up and reused by hepatocytes. It mainly exists in 
the form of protein binding in serum, and the total amount of overflow into the systemic circulation is less 
than 1%. Under normal circumstances, the content of bile acid in peripheral blood is very small, and the 
serum CG concentration of normal adults is stable at a low level regardless of fasting or after meals. When 
hepatocytes are damaged, the ability of hepatocytes to absorb CG decreases, resulting in the increase of CG 
content in blood; when bile is stagnant, liver excretion of bile acid is hindered, and CG content in reflux 
blood circulation increases, which also increases blood CG content. Therefore, the determination of serum 
glycocholic acid (SCG) by RIA (radioimmunoassay) method is one of the sensitive indicators for evaluat-
ing the function of hepatocytes and the circulation of hepatobiliary substances. Cholyglycine is the most 
important bile acid component in serum in late pregnancy. When hepatocytes are damaged, the ability of 
hepatocytes to take up CG decreases, resulting in an increase in the level of CG in blood. When bile is 
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stagnant, the liver excretion of bile acid is hindered, and the CG content in the reflux blood circulation 
increases, which also increases the blood CG content. The content of serum glycocholic acid in normal 
people is 1.3 ± 0.8 mg/l, ranging from 0.4 to 2.98 mg/l; the lower limit of hepatitis diagnosis is <3.18 mg/l. 
Total bile acid (TBA) is a group of metabolites of cholesterol in liver decomposition and entero-hepatic 
circulation; TBA is the final product of cholesterol catabolism in liver and is closely related to the absorp-
tion, metabolism and regulation of cholesterol [12, 13]. The total bile acids of human body are divided into 
primary bile acids and secondary bile acids; Primary bile acids take cholesterol as raw material and partic-
ipate in the digestion and absorption of fat. After entering the duodenum through the biliary system, it is 
hydrolyzed to produce secondary bile acids under the action of intestinal bacteria; when the liver cell is 
damaged or blocked inside and outside the liver, the metabolism of bile acid is impaired and flows back 
into the blood, and the concentration of serum total bile acid increases; therefore, the change of total bile 
acid level can sensitively reflect liver function. Serum total bile acid is a sensitive diagnostic index for liver 
parenchymal injury and digestive system diseases; Total bile acid (TBA) can reflect the excretion function 
of liver more specifically, and the increase of tBA can be caused by the pathological changes of liver cells or 
the disorder of enteric-liver circulation. Serum total bile acid increase: it can be seen in various acute and 
chronic hepatitis, hepatitis B carriers or alcoholic hepatitis; TBA is more sensitive than all other liver func-
tion tests to detect mild liver disease, and can also be seen in most extrahepatic bile duct obstruction and 
intrahepatic cholestatic diseases, liver cirrhosis, obstructive jaundice, etc. 

The results of this study showed that, by statistical analysis, serum CG concentration in the viral he-
patitis group, liver cirrhosis group, primary liver cancer group and other hepatobiliary disease groups were 
significantly higher than those in asymptomatic carriers of hepatitis B virus and healthy controls, and the 
differences were statistically significant, p < 0.05. While, the serum CG concentration in asymptomatic 
carriers of hepatitis B virus was similar to that in healthy controls, and there was no significant difference 
between them (p > 0.05). There was no significant difference in the concentration of CG among viral he-
patitis group, liver cirrhosis group, primary liver cancer group and other hepatobiliary diseases group, p > 
0.05. Serum TBA levels in asymptomatic carriers of hepatitis B virus, viral hepatitis group, liver cirrhosis 
group, primary liver cancer group and other hepatobiliary disease groups were significantly higher than 
those in the healthy control group, the differences were all statistically significant, p < 0.05. There was no 
significant difference in the levels of TBA concentration among the asymptomatic carriers of hepatitis B 
virus, viral hepatitis group, liver cirrhosis group, primary liver cancer group and other hepatobiliary sys-
tem disease groups, all p > 0.05. This suggests that the expression of serum CG and TBA can not only 
detect liver lesions, but also distinguish different liver lesions. The positive rate of CG combined with TBA 
detection in patients with hepatobiliary diseases was significantly higher than that of single CG index de-
tection, and the sensitivity and accuracy of CG combined with TBA detection were significantly improved, 
indicating that CG combined with TBA detection has certain complementarity in the diagnosis of hepato-
biliary diseases. 

5. CONCLUSION 
Serum CG expression can not only detect liver lesions, but also distinguish different liver lesions. The 

positive rate of CG combined with TBA detection in patients with hepatobiliary diseases is significantly 
higher than that of single CG index detection.CG combined with TBA detection can significantly improve 
the sensitivity and accuracy of the diagnosis of hepatobiliary diseases, and is worthy of popularization and 
application. 

6. LIMITATIONS OF THE STUDY 
All the subjects in this study were from inpatients in our hospital and the health check-up population 

in the physical examination center. There are certain geographical differences and cannot fully represent 
the situation in other regions, so it has certain limitations. 
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