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Normal values of biochemical parameters in serum of New
Zealand White Rabbits
Yeni Zelanda Beyaz Tavşanlarında serum biyokimyasal parametrelerinin
normal değerleri
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ABSTRACT

ÖZET

Objective: Laboratory animals, which are an organ

Amaç:

complex, are used as model for human in biomedical

hayvanları

studies. For this reason, information about the normal

model olarak kullanılmaktadır. Bu nedenle, laboratuvar

physiological values of laboratory animals provide

hayvanlarının

important information on their health status. In this

durumlarıyla ilgili önemli bilgiler sağlar. Bu çalışmada da

study, it is aimed to determine the serum normal

Yeni Zelanda tavşanlarının serum normal biyokimyasal

biochemical values of New Zealand rabbits.

değerlerinin belirlenmesi amaçlanmıştır.

2

biyomedikal
normal

çalışmalarda
fizyolojik

insanlar

değerleri,

(60♂;

33♀)

için
sağlık

Methods: Blood was taken from the ears of 93

Yöntem:

rabbits. Biochemical tests were performed on serum

kulaklarından

samples. For analyses, commercial diagnostic kits were

biyokimyasal testler yapıldı. Analizler için biyokimyasal

used for determination of biochemical parameters.

parametrelerin belirlenmesinde ticari teşhis kitleri

Statistically, the difference between the mean values of

kullanıldı. İstatistiksel olarak, erkek ve dişi tavşana göre

the variables according to male and female rabbit was

değişkenlerin ortalama değerleri arasındaki fark bağımsız

analyzed by independent sample t-test.

sample t-testi ile analiz edildi.

Toplam

93

kan

alındı.

Serum

tavşanın

örneklerinde

Results: Albumin, protein, CK (creatin kinase) and

Bulgular: Erkek tavşanların albümin, protein, CK

LDH (lactade dehydrogenase) (p <0.05) values were

(keratin kinaz) ve LDH (laktat dehidrogenaz) (p <0.05)

found statistically significant between male and female

değerleri dişi tavşanlara göre istatistiksel olarak anlamlı

rabbits. On the other hand, creatinine, cholesterol and

bulunmuştur. Öte yandan dişi tavşanlarda kreatinin,

Mg values (p <0.05) increased significantly in female

kolesterol ve Mg değerleri (p <0.05) önemli derecede

rabbits.

yüksek bulunmuştur.

Conclusion: Biochemical tests should be conducted

1

Bir organ kompleksi olan laboratuvar

Sonuç:

Hayvanların

sağlık

durumlarının

at regular intervals to assess the health status of

değerlendirilmesi için düzenli aralıklarla biyokimyasal

animals. Since many variables are linked, the animals

testler yapılmalıdır. Birçok değişkene bağlı olduğundan
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used in the research should be based on the values of

araştırmalarda kullanılan hayvanlarda aynı koşullardaki

the control group on the same conditions.

kontrol grubunun değerleri temel alınmalıdır.

Key Words: Rabbit, New Zealand white, serum,
biochemical parameters

Anahtar Kelimeler: Tavşan, Yeni Zelanda beyaz,
serum, biyokimyasal parametreler

INTRODUCTION
In

currently,

laboratory

animals

are

still

considered to be necessary, when there are no
alternatives, laboratory animals are used widely in
biomedical sciences and the production of antibodies

Material
Animals
In total, 93 rabbits (♀:33,

♂:60)

were used for

and vaccine and sera quality control tests (1-3).

serum biochemical analysis. The samples were taken

Therefore in vitro models that can completely mimic

from weighing 1.5 to 3 kg New Zealand white rabbits.

the complexity of the human organism are still not

The animals were housed in single rabbit cages in

available today. The New Zealand white rabbit is one

suitable environmental conditions (22±2°C, 12-h light,

of the most popular laboratory animals in the world

and dark cycles). The animals were given ad libitum

because of their relatively large size and docile.

commercial pelleted food and drinking tap water.

In addition, using rabbits as experimental models,

Method

there are some advantages such as easy to handle
and observe, large number of individuals, and short

Collection of Blood Samples

biologic cycles, ability to adapt to environmental

The blood samples were collected by marginal ear

conditions, and genetic standardization. The animal

vein puncture. The sample for biochemical analysis

is widely used as a model for in vivo studies including

was collected in sterile plain tubes. Blood samples

in

were centrifuged at 3000 rpm for 10 min. And serums

biomedical

studies,

surgery,

atherosclerosis

research, antibody production, pyrogen tests and eye
studies (4-8).
At this stage, physiological biochemical values
in serum provide valuable information on objective
evaluation of health status in rabbits, in order to
detect health failures or for monitoring stress factors
already at a preclinical phase (9-12). In rabbit
breeding, changes in biochemical parameters can
be used as indicators of welfare status. Reference
values of biochemical parameters provide important
information for clinicians during diseases. The aim
of the present study was to determine the normal
biochemical values in serum in both male and female
New Zealand white rabbits.

MATERIAL and METHOD
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were kept at –20°C until use.
Analysis of Biochemical Parameters
For

biochemical

analyses,

commercial

diagnostic kits (Quimica Clinica Aplicada) were
used for determination of biochemical parameters
such as glucose, total proteins, albumin, alanine
aminotransferase (ALT), aspartate amino transferase
(AST), alkaline phosphatase (ALP), gamma-glutamyl
transferase (GGT), lactate dehydrogenase (LDH),
alkaline phosphatase (ALP), blood urea nitrogen
(BUN), uric acid, creatinine, creatin kinase (CK),
triglyceride, cholesterol, total bilirubin (TB), calcium
(Ca), phosphorus (P), magnesium (Mg) were measured
on full automated biochemistry analyzer (BT 3000
plus).
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♂:60).

Statistical analysis
The descriptive statistics for the variables are
given by mean, standard error of means, and standard
deviation. The difference between the mean values
of the variables according to in males and females

parameters were presented in Table 1 including
arithmetic means and standard error of means.
And statistical diference results, between male and
female animals also are shown in Tables 1.

were analyzed by independent sample t test. In all
statistical analyzes, alpha=0,05 (p<0,05) was taken
as significant. Statistical analyzes were performed in
SPSS V.22 statistical package program.

According to gender, the all biochemical

In male serum biochemical parameters; albümin,
protein, CK, and LDH (p < 0.05) values increased
significantly

when

compared

with

the

female

biochemical values. However, creatinine, cholesterol
and Mg values (p < 0.05) increased significantly in

RESULTS

female rabbits (Table 1). There was no statistically

Blood samples were taken from 93 rabbits (♀:33,

significant difference for other serum biochemical
parameters between male and female animals.

Table 1. Normal biochemical values in New Zealand rabbit serum
MALE (n=60)
PARAMETERS

FEMALE (n=33)

Mean

SEM

Mean

SEM

Albumin (g/L)

48.66

0.77

44.93

0.56

AST (U/L)

33.27

2.78

32.82

2.81

Protein (g/L)

71.37

0.83

68.48

1.15

ALP (U/L)

98.98*

10.79

111.55

17.05

ALT (U/L)

28.18

3.32

27.85

3.05

GGT (U/L)

9.750

0.35

10.47

1.16

BUN (mg/dL)

41.28

1.74

37.52

1.54

Creatinine (mg/dL)

1.00*

0.05

2.23

0.52

Ca (mg/dL)

13.19

0.07

11.59

0.80

CK (U/L)

570.12*

48.21

413.97

35.87

LDH (U/L)

385.20*

21.84

304.55

22.25

TB (mg/dL)

0.28

0.02

0.22

0.02

Mg (mg/dL)

2.43

0.12

2.91

0.11

P (mg/dL)

4.68*

0.14

4.57

0.28

Cholesterol (mmol/L)

37.35*

2.21

59.61

5.094

Uric Acid (mg/dL)

0.48

0.04

0.48

0.05

Triglyceride (mg/dL)

91.67

6.77

105.76

10.43

Glucose (mg/dL)

116.35

4.29

129.00

7.91

*:statistical difference is indicated as p < 0.05
SEM : Standard error of means
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DISCUSSION
blood

ALT. Therefore also it used as a marker of damage to

biochemistry parameters can be shown differences in

the heart muscle. AST, on the other hand, is a unique

the animal as well as laboratory animals. There are

enzyme of the liver, heart, skeletal muscle, kidney and

some factors related to the animals (age, species,

pancreas. According to a study conducted in rabbits,

strain, and sex), environmental conditions, bleeding,

decapitation, aortic incision, false high AST levels in

sampling procedures, and analysis method (5, 11-13).

the blood taken from the heart using a direct blood

In addition, the factors can affect serum biochemical

collection methods were determined. The reason

values. In our present study was carried out to

for this false positivity is that the skeletal muscle is

determine the normal or reference biochemical

damaged in every way and the compression of the

values in serum samples in the rabbits.

skeletal muscles during the fixation of the animal is

Numerous

studies

reported

that

Serum biochemical analysis can play an important
role

in

accurate

diagnosis

of

renal

diseases,

therefore, some biochemical markers such as
creatinine, urea, uric acid and electrolytes levels in
serum give knowledge for kidney function (9). In our
study, rabbit serum creatinine and BUN levels were
determined higher than previous studies (7, 11, 14,
16). There was a statistically significant difference in
the serum biochemical parameters between male and
female animals. The previous studies were reported
differences in glucose levels that serum glucose

reportedly the result of destruction in the resultant
muscles. ALP activity increases in humans in rats and
in many other species during pregnancy, whereas in
rabbits there is a decline (18-21). When our results of
biochemical parameters were compared with some
previous biochemical studies of New Zealand Rabbits,
serum ALP, AST (11, 15, 17), ALP (16) and GGT (14,
15) activities were lower, whereas, the serum GGT
(11), ALT (14), and AST (16) activities were found
higher. Likewise, the GGT parameters (17) was found
similar value.

levels in live animals can be affected because of

In normal laboratory conditions, rabbits have

different factors such as blood collection procedure

higher serum Ca levels than other mammals. Serum

environmental conditions and stress. In this parallel,

Ca level is not affected by factors such as age and

the glucose level results of our study were similar

sex. Whereas presented in Table 1 the Ca and P levels

to those of the previous studies (11, 15, 16), while

were higher than the previous studies (16, 22), these

the glucose result was lower than another study (17).

parameters of our study were parallel to another

Total protein level results were similar to our results

results (14, 15).

(11, 15, 16), and higher than another study (14),

In

conclusion,

our

study

suggested

that

while the parameters were reported parallel with

determining the normal values of serum biochemistry

our results.

in New Zealand white rabbits may be beneficial to

Serum biochemical parameters also an important

both clinicians and researchers. On the other side,

indicator for valuable information about functions

both the clinical evaluation and to determining

of the liver, the kidney, and heart. ALT is an enzyme

health status of animals should be tested at regular

specific to liver and is a symptom of liver damage. But

intervals and should be based on the values of the

in rabbits the heart rate contains a high amount of

control group in the same conditions.
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