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Abstract
Electrophoresis is a meticulous method in para-clinical science but has received less attention. In this study, the protein profile of synovial
fluid of carpal joint and blood serum in buffalo was detected. Sampling was performed by arthrocentesis of 80 left and right forelimbs and
obtaining blood serums of 40 Bubalus bubalis in Ahvaz industrial slaughterhouse. Samples were stratified by gender, age and left and right
forelimbs. At first, the health of samples was confirmed by measuring the physical parameters of synovial fluid such as color, viscosity,
transparency, and quality of mucin clot. Then, total protein was measured by Biuret method. Separating of synovial fluid protein fractions
(include: albumin, alpha globulin, beta globulin, gamma globulin) was performed by electrophoresis method with cellogel kit. Statistical
analysis showed that total protein, albumin, alpha globulin, beta globulin, gamma globulin in synovial fluid were significantly lower than the
serum (P<0.05). The statistical analysis showed that the measured parameters in relation to age, gender and the limbs had no significant
difference. Although synovial fluid, like all other biological fluid, is structurally similar to serum but is slightly different following disorders
and diseases, nature and quantity of some these proteins change and analysis of the fluid can be used to identify trends of disease, prediction

of the development and evaluation of the treatment processes.
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Introduction diseases, but generally represents disorders or injuries to

Buffalo is a native animal, particularly in rural areas, has . . .
joints, bones, ligaments, muscles, tendons and nerves,

a long history and is present in many countries of the abnormal limbs defects are related to severe trauma,

world. Iran's buffalo is the best series buffalo of Asia, . . . . . . .
infectious diseases, and immunological disorders or is

mainly is developing in the provinces of North West,
North and South West in Iran (Borghese, 1987). Doing

metabolic disturbances (Kumar et al., 2001; Stashak,

2002). Synovial fluid, which is produced by an internal

different studies in different areas among the analysis layer of the joint capsule, is a lubricant and soft liquid

markers inserts in-biological fluids can be valuable and attracts the pressure in the joints. Any lesion in the

results towards a better understanding of the physiology joint capsule causes lameness and the devaluation of

and providing appropriate solutions in order to diagnose animals. In recent years, the synovial fluid analysis is

different diseases in buffalo. Limbs have an essential . - . . -
important as an aid in the diagnosis, prediction and

role in animal movements that are formed of joints, evaluation of joint disease and injury. But because of

bones, ligaments, muscles, tendons, nerves and blood . . -
various causes is not practical; for example, the lack of

vessels. Damage to these organs finally appears access to laboratory equipment, the high costs of

lameness. In fact, lameness is not a sign of certain experiment and the long time to do the experiment.
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iDrogress in clinical pathology and introduction of new
procedures, these tests are increasingly common
(Latimer et al., 2003).

In the case of disease, natural exchange of
material between the vascular system, the lymphatic and
synovial fluid is impaired (Coles, 1986). Therefore,
synovial fluid tests could provide useful information
about changes that occurred within the joint. Among
biochemical markers proteins that may be changed in
different situations in the synovial fluid. The status of
joint fluid compared to serum proteins could be useful in
assessing joint health (Madison et al., 1991). In this
study, the electrophoretic pattern of carpal joint synovial
fluid is compared with serum in apparently healthy

buffaloes.

Materials and methods

In order to do this research, forty, apparently healthy,
river buffaloes referred to Ahvaz slaughterhouse were
used. Before slaughtering, the animals were examined
for examination of the limb health. The sex of buffaloes
was registered and maturity was detected according to
teeth formula. Immediately after slaughtering, venous
blood samples were transferred to a clean test tube
without anticoagulant. Synovial fluid from both limbs
(40 samples from forelimb and 40 samples from hind
limb) were collected by arthrocentesis, using a 20 mL
syringe and an 18 needle. Physical properties of synovial
fluid samples, such as gross appearance, mucin clot test
and viscosity were examined. The sera of the blood
samples were isolated with the centrifuge (3000 RPM
for 10 minutes) and stored in -20<: C until the time of the
serum biochemical analysis.

The concentration of total protein in synovial
fluid and blood serum was measured by the Biuret
method. The measurement of serum protein

concentration is one of the most frequent routine
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analyses performed to investigate metabolic disorders,
inflammatory or infectious diseases, colostrum intake,
tumors, etc. Its determination is also a prerequisite of
protein electrophoresis. The routine measurement of
plasma total protein concentration (P-Protein) was
commonly performed by the biuret method based on the
formation of copper chelates by the ionized peptide

bonds of proteins at alkaline pH.

Serum protein electrophoresis (SPEP) is an easy,
inexpensive method of separating proteins based on their
net charge, size, and shape. The two major types of
protein present in the serum are albumin and the
globulin proteins. Albumin is the major protein
component of serum and represents the largest peak that
lies closest to the positive electrode. Globulins comprise
a much smaller fraction of the total serum protein but
represent the primary focus of interpretation of serum
protein electrophoresis. Bovine globulin categories are
represented: alpha, beta and gamma, with the gamma
fraction being closest to the negative electrode. Synovial
fluid and blood serum fractions of protein were detected
by electrophoresis. After calculating, various amounts of
each protein fractions were compared by using statistical
test (SPSS-24, T-test and ANOVA).

Results

In this research, samples were taken from 40 river
buffaloes (25 males and 15 females, 20 mature and 20
immature). Serum and synovial fluid samples obtained
from both the right and left carpal joint for increasing
the number of samples and make the data more valuable.
At first, physical parameters of synovial fluids were
studied in order to be confident of the health of carpal
joints. Carpal joint synovial fluids were clear, colorless,
had normal viscosity and mucin clot had good quality. In
this study, comparison of the total protein of carpal joint
fluid in both mature and immature buffaloes showed that
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’mean total protein were 1.09+0.10 and 0.88+0.08 gr/dI
respectively, but the difference was not significant
(Table 2). The statistical analysis showed that the
difference in the amount of albumin, beta and gamma
globulins between mature and immature groups were not
significant (Table 2). The only fraction which showed a
significant difference was alpha globulin (P<0.05). Also,
carpal synovial fluid was tested in two groups of male
and female. The amount of total protein in synovial
fluid was measured 1.02+0.12 gr/dl in females and
0.78+0.08 gr/dl in males (Table 1), which the difference
was not statistically significant (P>0.05). One of the
main objectives this study away from identification of
carpal joint fluid protein structure was comparing it with
the blood serum. Based on physiological processes and
according to joint structure, it was expected that the
parameters, especially proteins that have a unique
structure, be different between synovial fluid and serum.
The results of this study and previous studies
have found that in buffalo, like most animals, sex and
age had no significant effects on the total protein of
synovial fluid. Statistical analysis showed that all
parameters such as total protein, albumin, alpha
globulins, beta globulins and gamma globulins in serum
and carpal synovial fluid are different (P<0.05). Means
of total protein in synovial fluid and serum of buffaloes
were 0.99+0.67 and 6.94+0.16 gr/dl respectively (Table
3). In this study, total protein in both left and the right
carpal joint was tested, the result showed no significant

difference.

Table 1: Mean * SE of protein fractions of both synovial fluid

in male and female buffaloes
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rotein Total Alpha Beta Gama
. Albumin . . .
protein globulin globulin globulin
gr/dl
Sex gr/dl gr/di gr/dl gr/di
1.02+
Female 012 0.77+0.07 0.11+0.02 0.07£0.02 | 0.09+0.03
0.78+
Male 0.08 0.71+0.06 0.08+0.01 0,05+£0.01 | 0.05+0.01

Table 2: Mean + SE of protein fractions of both synovial fluid

in mature and immature buffaloes

i Total n Alpha Beta Gama
age protein Ag)rt;gr:m globulin globulin globulin
gr/dl gr/dl gr/dl gr/dl
mmawe | 885 | 0732006 | 006£001 | 005£0.01 | 004001
1.09+ *0.12+
Mature 0.10 0.85+ 0.06 0.01 0.07+0.01 0.09+ 0.02

Table 3: Mean * SE of protein fractions of synovial fluid in

right and left limb of buffaloes

Protein Total . Alpha Beta Gama
. Albumin . ) .
protein globulin globulin globulin
. gr/di
Fore li gr/dl gr/dl gr/dl gr/dl
. 1.02+ 0.83+ 0.08+ 0.06+
Rright 0.05+ 0.01
0.07 0.05 0.01 0.01
0.97+ 0.76+ 0.09+ 0.07+
Left 0.07+0.01
0.07 0.05 0.01 0.01

Table 4: Mean + SE of protein fractions of both synovial fluid

and serum of buffaloes

. Total - Alpha Beta Gama
O protein Al globulin globulin globulin
samp gr/dl
gr/dl gr/dl gr/dl gr/dl
Serum *6.94+ | *3.32¢ *1.20+ *0.76+ *1.67+
0.16 0.10 0.04 0.03 0.08
Synovial 0.99+ 0.78+ 0.09+ 0.06+ 0.06+
fluid 0.67 0.04 0.01 0.01 0.02
Discussion
33




IRANIAN JOURNAL OF RUMINANTS HEALTH RESEARCH (2017), 2(1):31-37.

i_imb diseases are considered one of the most important
topics in veterinary medicine. Different diseases that
involve joints cause lameness. Synovial fluid analysis
can provide valuable information on the cause of the
disease, type of disease (inflammatory or non-
inflammatory) and the way of treatment management
(Watkins, 2000; Rohde, 2000). The synovial fluid has a
high value in the pathological diagnosis (Swan et al.,
2002). Many experiments have been done to diagnose
the healthy and unhealthy joints (Matsen, 2011). First
reports were limited to the microbiology of synovial
fluid and assessment of white blood cell count and
pathogenic crystals. But today, further research is done
on the biochemical examination and cytology (Swan et
al., 2002). Electrophoresis, as a laboratory method, has a
high value for the analysis of protein factors in
biological fluids and has been used for many years
(Smithies, 1959). Nowadays, great efforts have been
made to find the relationship between synovial fluid and
serum. Cell analysis of blood serum can be useful in the
diagnosis of diseases and injuries in joints (Madison et
al., 1991). This study showed that the difference in the
amount of total protein, albumin, beta and gamma
globulins between mature and immature groups was not
significant. The only fraction that showed a significant
difference, was alpha globulin (P<0.05). In this study,
synovial fluid was tested on two groups of male and
female which total protein was different between two
groups, but the difference was non-significant.

Other researchers have been studied the effect of
age and gender on the quality of synovial fluid. Nasim et
al. (2010) in a study about cellular and biochemical
parameters of synovial fluid of metatarsophalangeal
joint on Iranian fat-tailed sheep found that the
concentration of total protein in the male was
significantly higher than females. Van Pelt in 1974

reported similar results. In a study of cellular and
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biochemical properties of the joint fluid and blood serum
in adult camels, there was no significant difference
between male and female, and the amount of total
protein of elbow was more in adults than the young
camel. This difference is reported to be due to changes
in the joints which occurs during aging (Nazifi et al.,
1998; Bani Ismail and Al-Rukibat, 2005). Mojabi et al.
(1991) in experiments on synovial fluid in both male and
female calves were observed no significant difference in
mean of particular parameters especially total protein.
Baniadam and Razi Jalali in 2005 showed that between
male and female buffaloes, mature and immature, as
well as left and right carpal joint, there was no
significant difference in total protein content. Ameri and
Gharib in 2005, in a study, detected that age and gender
had no significant effect on the amount of total protein
and albumin and globulin in synovial fluid of sheep. One
of the main objectives of this study was to identify the
synovial fluid protein structure of the carpal joint and
comparing it with the blood serum. Based on
physiological processes and according to the joint
structure characteristics expected that indices in the
synovial fluid, especially proteins that is has a unique
molecular structure, to be different in synovial fluid and
serum.

The results of this study and previous studies
found that in buffalo, like most animals, sex and age had
no significant effects on the total protein of synovial
fluid. Statistical analysis showed that all parameters such
as total protein, albumin, alpha globulins, beta globulins
and gamma globulins in serum and synovial fluid of
carpal joint are different significantly (P<0.05). Mean of
total protein in synovial fluid was 0.99+ 0.67 gr/dl and
in serum 6.94+ 0.16 gr/dl. A similar survey was also
conducted in other animals.

Total protein of synovial fluid, in

metacarpophalangeal joint of healthy horses reported
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’1.26 + 0.15 gr/dl, which was significantly lower than in
serum. (Nazifi et al., 1998).

Van Pelt (1974) showed that the protein of
synovial fluid is 1.081+ 0.26 gr/ dl in the horse. Nazifi et
al. (1998) in a research on physical indicators,
biochemical and cytology of synovial fluid and blood
serum of healthy adult camels, measured the total
protein of elbow to be 2.54 + 0.16 gr/dl. Sharifikhatire et
al. (2009) in a study that compared blood biochemical
parameters and synovial fluid founded that synovial
fluid has significantly lower protein than serum; the
researchers believe that this biomarker can be used for
dilution method.

Nasim et al. (2010) reported that total protein of
metacarpophalangeal joint in healthy Iranian fat-tailed
sheep was 1.66+0.07gr/dl. Khazrainia and colleagues in
2009 also reported the amount of total protein in cow
1.18 £+ 0.25 gr/dl. The total protein of synovial fluid
increases significantly in bacterial, mycoplasma and
yeast infection of joints (Khazrainia et al., 2009),
sometimes this amount is as much as serum proteins
(Jacquse et al., 2002; Vishal, 2011); this increase is not
only in synovial fluid protein but is also seen in serum
total protein (Decker et al., 1959), which depends on the
size of protein molecules, plasma concentration and the
amount of peripheral vascular permeability (Jacquse et
al., 2002; Vishal, 2011).

In disease condition of the synovial fluid,
protein increasing focuses more on alpha-2 (Decker et
al., 1959; Tetta et al., 1990), that helps in diagnosis and
in determining its intensity (Najizadeh et al., 2014). In
this study, total protein was tested in both left and right
carpal joint, which showed no significant difference.
Pacchiani et al. (2004) in the assessment of stifle and
shoulder joints in cat reported that there is no significant
difference between the synovial fluid of right and left

joints and between to different joint. Similar results on
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camel and cat were obtained (Bani Ismail and Al-
Rukibat, 2005). In studies of different animals such as
dog (Sawyer, 1963, Jacques 2002), alpaca and lama
(Richard et al., 2002), camel (Nazifi et al., 1998), cow
(Mojabi et al., 1991) and buffalo (Baniadam and Razi
Jalali, 1998) did not observe significant difference in
total protein between left and right limb. The amount of
protein increases in inflammatory condition and trauma
to the joint and tendon which can be used in diagnosis.
In non-infective acute inflammation, albumin decreases,
but in non-infective chronic inflammation albumin and
B-globulin increases. Proteins other than mucin become
twice in trauma to the joint and degeneration in joints
(Chauhan, 1995). The composition of plasma proteins,
except some of them, directly derives from plasma. It
has been found by electrophoresis that composition of
proteins of blood plasma and synovial fluid are
completely similar. Kushner (1991), by radioimmune
diffusion,  demonstrated  that  o-1-glycoprotein,
transferrin, ceruloplasmin, and o-2-macroglobulin are
similar in two fluids and have equal molecular weight.
They also found in rheumatoid arthritis, the
concentration ~ of  a-1-glycoprotein,  transferrin,
ceruloplasmin  increases three times and a-2-
macroglobulin increases 10 times than normal. This
researcher claimed that the transition of plasma protein
to synovial fluid depends to size, molecular shape and
the degree of inflammation. The transition of proteins
with molecular weight less than 100 Kilodalton do not
relate to molecular weight, but the transition of materials
with greater molecular weight depends to the degree of
the inflammation in such condition like rheumatoid
arthritis (Mojabi, et al., 1991). Synovial fluid, like other
biological fluids, is similar to serum but selective
transportation of material from joint capsule and unique
function of synovial fluid for protection of joint cause

the quantity of materials in serum and synovial fluid be
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aiﬁerent. In joint disorders, the quantity of some
proteins by transportation from plasma and production in
joint in conditions of inflammation, degeneration and
infection change. Disease process, the prognosis of
development of disease and assessment of treatment
joint disorders can be known by analysis of the synovial
fluid.
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