








Normal Range of Fasting Total Bile 
Acids in Human Serum
Numerous studies have shown that the normal range of fasting 
total bile acids levels in human serum is 2-10 mmole/L.

Postprandial serum TBA levels are generally higher than fast-
ing serum TBA levels. It has recently been proposed that mea-
surement of both fasting and postprandial serum TBA levels 
can provide additional value in differential diagnosis of chronic 
liver dysfunctions, (as seen in Table 4). 

Table 4. Fasting vs postprandial levels of   
 serum TBA in diagnosis of liver diseases

Serum Total Bile Acids Level As A 
Sensitive Prognostic Test for HCV 
Patients Treated with Interferon
Toshihide Sima et al.(J. Gastroenterol. hepatol. 15: 294-299, 
2000) recently reported that serum TBA levels is a sensitive in-
dicator of hepatic histological improvement in chronic hepatitis 
C patients responding to interferon treatment. A decrease in 
serum TBA levels reflects histological improvement in the liver 
more precisely than changes of other liver function test values 
following Interferon therapy (IFN). 
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IFN has been widely used for treatment of chronic hepatitis C 
virus (HCV) infection since the late 1980s and is still the most 
approved treatment for chronic hepatitis C. Approximately 
one-third of IFN-treated  patients with chronic hepatitis C 
show long-term favorable responses, including the eradica-
tion of HCV, normalization of liver function test values, and 
improvement in liver histology. TBA has been revealed to be 
more sensitive than other conventional live function tests (ALT, 
AST, GGT total bilirubin, albumin, and colinesterase (ChE)) 
in detecting liver dysfunction, and the monitoring of TBA has 
been reported to be useful for determining the clinical course 
of chronic liver diseases. For example, in patients with whom 
compensated liver cirrhosis was progressing into the decom-
pensated form, TBA levels increased before changes in other 
liver function test values occurred. 

During the course of IFN treatment for HCV patients, various 
liver function tests including serum TBA were performed and 
the sensitivities of these tests in responding to interferon treat-
ment were compared (See Figures 6a to 6d). 

Data in Figure 8 depict the changes of test values before and 
after IFN treatment separated by groups of the all responders 
(•), responders with mild chronic active hepatitis (°), and se-
vere chronic active hepatitis (∆). 

As seen in Figure 8a, and 
8b, there were no differ-
entiations in values of 
ALT and GGT between 
mild and severe chronic 
hepatitis. In contrast, 
serum TBA values (Fig-
ure 8c) clearly differen-
tiate mild chronic active 
hepatitis from severe 
chronic active hepatitis, 
indicating that serum 
TBA is a more sensitive 
indicator predicting the 
severeness of liver dys-
function.
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Figure 8a and 8b.



More importantly, none 
of the conventional liver 
function tests (ALT, AST, 
GGT, albumin, bilirubin, 
and ChE) show any corre-
lation with patient’s liver 
histological improve-
ments following IFN ther-
apy. ALT and AST values 
indicate hepatocellular 
necrosis and GGT value 
reflects both cholestasis 
and hepatocellular inju-
ries. These conventrional 
liver function markers 
significantly decreased 
and normalized during 
the first 6 months of IFN 
treatment, whereas the 

grading scores of histological activity indices (HAI) were still 
elevated at the end of a 6 months treatment period as shown 
in Figure 8d. The HAI grading score (n) and staging scores (®) 
decreased gradually over the 3 year follow-up period, and its 
patient matched well with the serum TBA values which also 
gradually decreased  during the 3 year follow-up period. For 
patients with abnormal TBA values before IFN treatment, 
there was a significant correlation between the histological im-
provement in grading scores and serum TBA levels. The TBA 
value more accurately reflects the overall state of the liver as 
compared to other liver function tests, so a slow improvement 
in TBA value suggests that the functional and histological re-
covery of the damaged liver may extend over a few years, even 
after the eradication of HCV. Therefore, for severe chronic  
active hepatitis patients who had an abnormal TBA value be-
fore IFN treatment, it is clear that the change in TBA levels is 
the most sensitive biochemical indicator of hepatic histologi-
cal improvement after successful IFN treatment for chronic 
hepatitis C. Hence, prognostic testing of serum TBA provides 
valuable information on the effectiveness of IFN treatment and 
the degree of liver histological improvement during and after 
treatment.
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Figure 8c and 8d.



Serum Total Bile Acids Level 
As an Indicator for Intrahepatic 
Cholestasis of Pregnancy  

Some women experience severe itch-
ing during late pregnancy. The most 
common cause of this is Cholestasis; 
a common liver disease that only 
happens during pregnancy. Cho-
lestasis of pregnancy is a condition 
in which the normal flow of bile in 
the gallbladder is affected by the 
high amounts of hormones released 
during pregnancy. Cholestasis is 
more common in the last trimester 
of pregnancy when hormonal activ-

ity are at their peak, but usually subsides within a few days after 
delivery. Cholestasis of pregnancy is also referred to as intrahe-
patic cholestasis of pregnancy (ICP) or obstetric cholestasis.

What causes Cholestasis of pregnancy? 
Pregnancy hormones affect gallbladder function, resulting in 
slowing or stopping of the flow of bile. The gallbladder holds 
bile that is produced in the liver, which is necessary in the 
breakdown of fats in digestion. When the bile flow is stopped 
or slowed down, this causes a build up of bile acids in the liver 
which can spill into the bloodstream, and leads to significantly 
increased serum TBA levels as shown in Figure 9.
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Figure 9.



What are the symptoms of Cholestasis of pregnancy? 
Itching, particularly on the hands and 
feet (often is the only symptom noticed) 
Dark-colored urine  
Light-colored bowel movements 
Fatigue or exhaustion 
Loss of appetite 
Depression 

Less common symptoms include:
Jaundice (yellow coloring of skin, eyes, 
and mucous membranes) 
Upper-Right Quadrant Pain 
Nausea 

Who is at risk for Cholestais of pregnancy?
1 to 2 pregnant women in 1000 are affected by Cholestasis in 
North America and European countries. It is more common in 
some South American countries, especially Chile and Bolivia, 
where up to 1 in 10 (or more) pregnant women develop this con-
dition. In general, the following women have a higher risk of 
developing Cholestatis during pregnancy:

Women carrying multiples 
Women having previous liver damage 
Women whose mother or sisters had 
Cholestasis 

How is Cholestasis of pregnancy diagnosed?
A diagnosis of Cholestasis can be made by doing a complete 
medical history, physical examination, and blood tests that eval-
uate liver function, total bile acids, and bilirubin. 

How will the baby be affected if the mother is diagnosed 
with Cholestasis?
Cholestasis may increase the risks for fetal distress, preterm 
birth, or stillbirth. A developing baby relies on the mother’s liver 
to remove bile acids from the blood, therefore the elevated levels 
of maternal bile cause stress on the baby’s liver. Women with 
Cholestasis should be monitored closely and serious consider-
ation should be given to inducing labor once the baby’s lungs 
have reached maturity. 

•
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What is the treatment for Cholestasis of Pregnancy?
The treatment goals for Cholestasis of Pregnancy are to relieve 
itching. Some treatment options include:

Topical anti-itch medications or  
medication with corticosteroids 
Medication to decrease the concentration 
of bile acids such as ursodeoxycholic acid 
Cold baths and ice water slows down the 
flow of blood in the body by decreasing 
it’s temperature. 
Dexamethansone is a steriod that in-
creases the maturity of the baby’s lungs. 
Vitamin K supplements administered 
to the mother before delivery and again 
once the baby is born to prevent intracra-
nial hemmorhaging. 
Regular blood tests monitoring both 
serum TBA levels and liver functions.

Treatment for Cholestasis of Pregnancy needs to be determined 
by your physician who will take the following criteria into con-
sideration:

Your pregnancy, overall health, and  
medical history 
The extent of the disease 
Your tolerance of specific medications, 
procedures, or therapies 
Expectations for the course of the disease 
Your opinion or preference 
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Serum Total Bile Acids Test in 
Veterinary Clinics
Determination of serum 
TBA is a common diag-
nostic test for animal he-
patic functions in veteri-
nary laboratories. While 
there are several differ-
ent liver-function tests 
available, serum TBA 
test is the most sensitive, 
the easiest to perform and the most liver-specific. TBA testing is 
also useful in avian medicine because elevated liver enzyme ac-
tivity in birds, such as increased AST, does not always correlate 
with the presence of liver disease. 

Testing for serum TBA bile detects liver changes before the de-
velopment of clinical signs such as icterus. This early sensitivity 
is extremely important because it allows for the possibility of 
treatment before the development of extensive and irreversible 
liver damage of animals.

Clinical Interpretation
Increased values:
In the presence of impaired hepatic anion transport, which can 
be induced by a variety of hepatic diseases, serum TBA levels 
can be expected to rise markedly from 100 mmole/L to over 350 
mmole/L in severe cases. This test has generally replaced the BSP 
clearance test as the indicator of choice in hepatic anion trans-
port and has been used successfully in many species of animals 
and birds. 

Because of the enterohepatic circulation, an evaluation of gut 
function must be made before interpreting TBA results, as low-
er than expected concentrations could occur due to impaired 
re-absorption. The test should compliment standard tests for 
evidence of liver function/disease rather than act as a replace-
ment. In monogastric animals, the pre- and post- prandial mea-
surement of TBA is a very sensitive measure of hepatic biliary 
disease due to the normal increase in secretion with eating and 
subsequent re-absorption into the blood stream.  In healthy 
animals, serum TBA concentrations return to normal baseline 
levels within two hours after eating. 
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Serum TBA tests have replaced the use of plasma ammonia 
tests in the detection of hepato-portal shunts.

Low values:  
Extremely low values of serum TBA may be seen with intes-
tinal blockage by foreign bodies and stasis. 

Reference Ranges
The following series of reference values for serum TBA are 
currently in use and can be used as an aid to interpretation. 
It should be noted that these reference values were deter-
mined using enzymatic TBA assay method, and should not 
be compared with the values quoted in literature using ra-
dio-immuno assay.

Species Range (_mole/L)

Sheep 0-50

Cattle 0-50

Goat 0-50

Pig 0-50

Horse 0-15

Dog-fasting 0-30

Dog-postprandial 0-50

Cat-fasting 0-10

Cat-postprandial 0-30

Birds 0-100

Sample handling:  
To obtain the best results, there are some basics to consider 
when performing this assay:
A 12-hour fast must be undertaken prior to the first (pre-
prandial) sample.
It is very important to perform a postprandial sample, as 
well as a fasting sample, or the diagnosis may be missed.
The amount and type of food used with this assay are im-
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Table 5.  Reference ranges serum TBA in animals



portant. While the amount of food is not known for sure, gen-
eral recommendations are to feed at least 2 teaspoons of food to 
animals that weigh less than 5 kg, and approximately 1/4 can of 
food for larger animals. You don’t want to overfeed because li-
pemia can adversely affect the bile acids results, and you should 
avoid foods with low-fat and low-protein concentrations.
Hemolysis can adversely affect your test results. However, when 
enzyme cycling based TBA test is used, lipemia and hemolytic 
samples are more tolerated. 
A serum sample is preferred for the TBA test. However, when 
serum is not available, a heparinized plasma sample can also be 
used, but the recovery of TBA is only 90% of serum TBA.
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For more information on Total Bile Acids tests, 
please contact us at:

Diazyme Laboratories

12889 Gregg Court
Poway, California 92064

Tel:  001-858-455-4768
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