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Effect Of Hepatic Diseases On Serum Protein Electrophoresis In Goats
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ABSTRACT

This study was carried out to show the effect of some liver affections on blood serum
proteins in goats using cellulose acetate scanning electrophoresis.

Twenty four blood samples were collected from male goats (10 — 12 months old) showed
emaciation, lack of appetence, poor growth and edema . in addition to 10 healthy age matching

male goats as a control group.

After slaughtering, examined goats

were classified according to gross pathological

investigation of liver affections into 3 groups as following:

Group (I) : consisted of 10 goats and suffered from Chronic cholangio-hepatitis was
characterized by localized partially fibrous peri-hepatitis with slightly fibrosed bile ducts and the
gall bladder was enlarged. Biochemical analysis showed an elevation in total proteins , B-region
and total globulins , reduction in albumin and ratio of albumin to globulin

Group (II) : consisted of 7 goats and suffered from liver abscesses which ranged from
lemon to orange in size, either embedded or raised from the hepatic surface with hemorrhagic
surroundings. Biochemical analysis showed an elevation in a-, B- and y-region and total
globulins , reduction in of albumin to globulin ratio .

Group (III): consisted of 7 goats and suffered from liver cirrhosis ,the liver had lobulated
irregular surface, pale and firm with enlarged fibroses gall bladder. Biochemical analysis
showed an elevation in total globulins , reduction in total proteins , albumin, a- ,B-region and

ratio of albumin to globulin .

It can be concluded that the electrophoretic pattern of serum protein is changed according

to the type of liver disease. Also,

goats in which the liver can synthesize serum albumin, o and /

or f-globulins have a probable fairly good prognosis as it represents chronic cholangio-hepatitis
or hepatic abscesses. On the other hand, those with reduced albumin, o and B-globulins as in

liver cirrhosis, the prognosis is probably poor.

INTRODUCTION

The concentration of serum proteins reflects
the health status because they are nutritive, and
they are carrier and transport component for
most of the plasma constituents , in addition to
their function in body defenses (7). Majority
of plasmatic proteins is synthesized in
hepatocytes, with albumin representing their
largest quantitative part (2).

Except for albumin (protein), all plasmatic
proteins are glycoproteins. Individual protein
fractions, or blood serum proteins, have

different functions and their identification are
used also as a diagnostic tool (3). Many of
these proteins are the so-called acute phase
proteins (4). Individually, a-globulin fraction
consisted mainly of ol-antitrypsin, ol-acid
glycoprotein, al- lipoproteins, a2-lipoproteins,
a2-macroglobulin, ceruloplasmin, haptoglobin
and serum amyloid A. P-region is
subfractionated into B2-lipoprotein, ferritin, C-
reactive protein, fibrinogen, transferrin and
some immunoglobulins. y-Globulin represents
immunoglobulins A, G, M and E (1,3- 6).
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From a clinical perspective, the evaluation
of plasma proteins is used for monitoring
clinical progress and as a disease marker (7).
These proteins can react in response to
disturbances in animal’s homeostasis caused
by infection or tissue injury (5) and their
variations may indicate that tissue damage has
occurred at the time when there are no clinical
signs of the process in question (6).

The frequency and nature of liver diseases
vary with species, breed, age, environment,
diet and geographical localities, diagnostic
liver profile often provides sensitive and
specific values in assessing severity of liver
diseases, monitoring the pathophysiological
mechanisms essential for successful treatment
and screening of individuals to be at risk of the
disease (8).

The assay of these proteins is a useful
diagnostic tool for some inflammatory
reactions (3,6, 9) and for detection of hepatic
diseases in dogs (10) and cows (11), but little
is known on goats. Therefore, the present
study was undertaken to evaluate the efficacy
of blood serum protein electrophoretogram by
using titan III cellulose acetate plate in goat
liver diseases in comparison with gross
pathological investigations of the liver.

MATERIALS AND METHODS

Animals and sampling: male goats (10—
12 months old) admitted for slaughtering at
slaughtering poinis in Assiut City were
clinically examined for signs of hepatic
affections including emaciation, lack of
appetence, poor growth and edema appeared
on some affected goats

Blood samples for serum separation
were collected from suspected cases. During
post-mortem examinations, livers of these
animals were thoroughly examined for distinct
gross lesions.

The investigations revealed various liver
affections in 24 cases. The corresponding
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labeled blood samples were classified
according to the gross pathological findings
into 3 groups as described (712). Namely, these
groups were chronic cholangio-hepatitis (10
goats), hepatic abscess (7 goats ) and hepatic
cirrhosis (7 goats). In addition, 10 blood
samples were obtained from healthy age
matching male goats and used as a control
group.

Biochemical analysis: Biuret reaction
was used for determination of total protein
(13). Protein electrophoretogram was carried
out by using titan III cellulose acetate plate at
pH 8.8 at ionic strength of 0.067, stained by
Ponceau S stain  and scanned by
autodensitometer (Helena Laboratories) at
absorption peak of 525 nm (13) and
manufacture instructions). The absolute value
of each fraction (g/dl) was calculated from its
relative percent at the integrator scale on the

scan depending on the total protein value of
the sample (13).

Statistical analysis

Data were analyzed using the packaged
SPSS program for Windows Version 18.0.1
(SPSS Inc., Chicago, IL.). Differences
between groups were determined by the one
way analysis of variance (ANOVA) followed
by means of pairwise multiple comparison
procedures (when significant F test was found)
using Duncan's new multiple range test. Data
were presented as mean * standard error (SE).
Significance level was set at P < 0.05.

RESULTS
Clinical findings

No specific clinical signs appeared on the
liver affected goats. Emaciation, lack of
appetence, poor growth and edema appeared
on some affected goats specially those with
hepatic cirrhosis.
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Gross findings of the liver

Examined goats were  classified
according to gross pathological investigation
of liver affections into 3 groups as

Group (I): consisted of 10 goats and suffered
from Chronic cholangio-hepatitis
was characterized by localized
partially fibrous peri-hepatitis with
slightly fibrosed bile ducts and the
gall bladder was enlarged.

Group (1I) : consisted of 7 goats and suffered
from liver abscesses ranged from
lemon to orange in size, either
embedded or raised from the
hepatic surface with hemorrhagic
surroundings.

Group (III): consisted of 7 goats and suffered
from liver cirrhosis and
characterized by hepatic fibrosis,
and the liver had lobulated irregular
surface, pale and firm with
enlarged fibrosed gall bladder.

Biochemical findings

Cellulose acetate scanning
electrophoresis of blood serum proteins of the
investigated goats are presented in Photogram
(1). It illustrates the different fractionation
patterns of blood serum proteins in various
liver affections in addition to control goats.
The absolute values of these fractions are
presented in Table ( 1).

Albumin

The mean values of serum albumin in
cases of chronic cholangio-hepatitis and
hepatic abscess were insignificantly differed
than the mean values of control animals.
Animals with hepatic cirrhosis showed
significant reduction (P < 0.001) in the mean
values of serum albumin if compared with
other affected groups.
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Globulins

a-globulin: The trend of a-globulin
differs with the nature of hepatic affection. Its
mean value was quietly increased in cases of
hepatic abscess (P < 0.01) and it was normal in
chronic cholangio-hepatitis (P > 0.05). It was
at its lowest level in cases of hepatic cirrhosis
(P < 0.01) compared with other groups.

B-globulin: The mean value of B-globulin
was significantly elevated (P < 0.05) in goats
with chronic cholangio-hepatitis and hepatic
abscess, but it markedly reduced (P < 0.01) in
cases of hepatic cirrhosis in comparison with
normal animals .

Y-globulin: The mean value of y-globulin
was markedly increased (P< 0.05) in group
with hepatic abscess when compared with the
control one, but it did not significantly change
(P>0.05) in groups affected by chronic
cholangio-hepatitis and hepatic cirrhosis.

Total globulins: Mean values of serum
total globulin significantly increased in cases
of chronic cholangio-hepatitis (P < 0.05) and
hepatic abscess (P < 0.01), but the value did
not change in cases of hepatic cirrhosis if
compared by control group.

Albumin/globulin ratio (A/G)

A/G showed significant reduction in
groups of goats with hepatic abscess (P <
0.001) and hepatic cirrhosis (P < 0.001),but it
did not change significantly in CCH cases as it
illustrated in Table (1) :

Total proteins

The mean values of total serum proteins
showed insignificant increase in goats with
chronic cholangio-hepatitis (P > 0.05). Goats
with hepatic abscess showed marked elevation
(P < 0.05) while those with hepatic cirrhosis
showed a significant reduction (P <0.001) in
the mean value of total proteins if compared
by control animals.
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Photogram 1. Goat blood serum protein electropgoretic pattern on cellulose acetate plate.
A model cases for: Normal liver, chronic cholangiohepatitis (CCH), hepatic

abscess (HA) and hepatic cirrhosis (HC).

Table 1. Mean values = SE of blood serum proteins and cellulose acetate protein fractions
(g/1) in liver affections of goats

Normal Chmm.c Hepatic Hepatic
: cholangio- ; :
liver hepatitis abscess cirrhosis
(N=10) (N = 10) (N=17) (N=7)
T. proteins (g/l) 69.1+6.3" 70.9+7.1° 76.2+5.5" 49.5+3.7°
Albumin (g/1) 33.1+4.2° 31.5+5.4 30.2+2.7° 15.942.9"
a-Globulin (g/1) 9.3x1.5" 9.1+0.16" 12.5+1.9 7.2+1.7°
B-Globulin (g/1) 7.8+0.9° 10.1+1.5° 9.9+1.4" 5.9+0.9°
y-Globulin (g/1) 18.9+2.1° 20.2+1.4° 23.6+2.1° 20.5+1.9%
T. globulin (g/1) 36.0£3.4" 39.4£2.5" 46.0+£3.9¢ 33.6+2.1°
AlG 0.92+0.16" 0.80+0.13" 0.66+0.11° 0.47+0.09°

Values in the same protein category with unlike descriptive superscript letters a,b.c, are significantly

different at P < 0.05.



Zag. Vel. ].

DISCUSSION

The clinical findings and the gross lesions
appeared on the liver of the affected goats are
in accordance with those previously recorded
by (21).

The normal values of total serum protein
and the normal absolute values of
electrophoretic patterns in normal goats in the
current study concur with the previous normal
results cited by (14-20).

Hypoalbuminaemia in liver diseases may be
reversible or irreversible. A switch in the
production of protein by the liver towards the
increased synthesis of positive acute phase
proteins causes reversible decrease in the
synthesis of albumin and concomitantly a
negative case of acute phase
hypoalbuminaemia is induced (7). In addition,
ascites and increased capillary permeability
with a concomitant redistribution of albumin
in the third space may explain the induced
moderate hypoalbuminaemia in cases of acute
hepatitis (21). In the current study, serum
albumin levels were normal in cases of chronic
cholangio-hepatitis and hepatic abscess in
goats. (8) reported that the liver has great
functional reserve and only 25-30 % of normal
liver function is considered sufficient to
maintain normal concentration of serum
albumin, which may confirm our results. In
animals with terminal liver disease (cirrhosis),
the concentration of albumin was nearly
halved (15.9£2.9 g/l) if compared with the
normal value (33.1+4.2 g/l) which reflect the
severe impairment liver function and the
inability of the liver to synthesize this protein
fraction.

a-Globulin  consists mainly of a;-
antitrypsin,  oj-acid  glycoprotein,  0y-
macroglobulin, serum amyloid A and

haptoglobin. These individual proteins were
shown to increase as acute phase proteins
(APP) during acute inflammatory diseases in
cattle and other species (4,6, 9, 22, 23) .

A similar increase was observed in goats in
the present investigation, particularly in
individuals with hepatic abscess. In goats with
liver cirrhosis, the mean value of a-globulin
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was reduced and lost near a quarter of its value
indicating the impairment liver function and
the inability of the liver to synthesize this
protein fraction.

In addition to P,-lipoprotein, serum [-
globulin consists mainly of positive APP
(ferritin and complement component) which
increase in acute inflammation and negative
APP, transferrin which decreases in acute
inflammation (7). In despite, both these
positive and negative APP in this fraction
might increase in acute and chronic liver
affections (3). Similar trend was observed in
the behavior of B-globulin in the present study.
It was noticed that the mean value of f-
globulin increased in all forms of liver
affections except cases with liver cirrhosis in
which B-globulin was reduced and lost third its
value if compared with healthy animals. It is
suggested that the severe reduction in serum
albumin, o and B-globulin levels is probably
irreversible as a result of impairment liver
function and may reflect the disturbances in
hepatocytes secretion and the inability of the
liver to synthesize the protein components of
these fractions.

The mean value of y-globulin concentration
in this study was quietly normal in all forms of
hepatic diseases except in liver abscess. This
fraction is consists mainly of
immunoglobulins. The synthesis of y-globulin
is not hepatic origin but as a result of the
respond of B cells to antigenic stimuli in the
liver with the proliferation of plasma cells to
produce specific immunoglobulin (Z). The
hyper y-globulinemia in animals with hepatic
abscess may reflect the more intense antigenic
response generated.

Concomitantly, the behavior of albumin
and globulin fractions resulted in variations in
the mean values of total globulin, A/G and
total proteins in different forms of hepatic
diseases. The obtained results coincide with
those reported for cattle and other species (1,4,
24).

Signs of hepatic failure often do not
develop until 70% or more of the functional
capacity of the liver is lost and recovery is
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possible because of the unique capacity of the
liver to regenerate (8). Irrespective of clinical
signs and the values of serum total protein,
albumin, and total globulin, which may be
normal, increased or decreased during various
liver affections, it is suggested that the values
of o and p-globulin may be prognostic.
Individuals in which the liver can synthesize
serum proteins of o and or B-region may have
a fairly good prognosis . (21) pointed out that
acute hepatitis, hepatic necrosis, chronic
cholangio-hepatitis or hepatic abscess are
ready to be cured after appropriated tentative
and ancillary treatments. On the other hand, it
appeared that goats affected by liver cirrhosis
depend on hepatic residue with reduced o and
B-globulin. Treatment of such cases is
hopeless ,so that o and B-globulin values in
such cases indicate poor prognosis.

The present results showed that the simple
scanning electrophoresis of serum proteins is a
useful and complement test in the diagnosis
and can be a valuable test for prognosis of
hepatic diseases in goats.
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