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ABSTRACT

The main objective of this study to investigate the alterations of chitosan on Hepatic function tests and
Immunoglobulin in Experimental induced Nonalcoholic fatty liver disease [NAFLD] in rats. Thirty male albino rats
were divided into three groups [10 rats each]. The first group fed a normal diet and represents the control group.
The second group [NAFLD] fed normal diet enriched with1% cholesterol and 2% coconut oil and act as positive
control [+ve control]. The third group fed on normal diet enriched with1% cholesterol and 2% coconut oil and
chitosan to the basal diet at a dose 5%. Samples collected after 2,4and6 weeks after induction from treatment
.serum was used for estimation of Liver Function Tests as Serum Aspartate aminotransferase [AST], Alanine
aminotransferase [ALT], Gammaglutamyltransferase [GGT] and Immunoglobulins as Serum ImmunoglobulinA
[1gA], Immunoglobulin G [IgG]. Our Results revealed a significantly increase in serum AST, ALT, GGT, Serum IgA, IgG
were significantly increase was observed. The behavioral biochemical results indicated treatment with chitosan
showed significant changes and improves these parameters.

Keywords: NAFLD, Chitosan, Liver Function Tests, Immunoglobulins.

1. INTRODUCTION

Nonalcoholic fatty liver disease [NAFLD] represents a  Structures of chitin and chitosan: Poliglusam;
wide spectrum of disorders, the hallmark of which is  Deacetylchitin; Poly-[D]lucosam [4].

hepatic steatosis [1]. Liver enzyme as Alanine

aminotransferase, [AST] is found in serum and in

various bodily tissues, but is most commonly by "
associated with the liver. It is commonly measured OH OH OH
clinically as a part of a diagnostic evaluation of
hepatocellular injury, to determine liver health. HO 0 Ke) 0 L0 0
Aspartate aminotransferase is similar to alanine HO HO HO OH
transe'lmmasg [A.LT] in that both enzymes are NH2 NH2 NH2
associated with Liver parenchymal cells [2]. Chitosan is
a linear polysaccharide composed of randomly
distributed B-[1-4]inked D-glucosamine [deacetylated
unit] and N-acetyl-D-glucosamine [acetylated unit]. It is
made by treating shrimp and other crustacean shells
with the alkali sodium hydroxide [3].
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2. MATERIALS AND METHODS

2.1Animals and chemicals:

Male white albino rats, 6-8weeks age and
weighting[150- 180g] were used in the experiment.
Rats were housed in separate metal cage with free
access to water. Rats were kept under constant and
nutritional environmental condition throughout the
experiment. Rats were left for15 days before beginning
of experiment for acclimatization. Cholesterol and
coconut oil were purchased from El-Goumhouria Co. for
Trading Chemicals, Egypt. Hepatic lipid metabolism
induced NAFLD by continuous supplementation of high
fat diet [HFD] was prepared by High Cholesterol[1%
wt/wt] and [Coconut oil 2%wt/wt] to normal ration
according to [5].

2.2 Chitosan:

Powder from crab shells poly-[1-4-
BDglucopyranosamine], 2-Amino-2-deoxy [Dgluco
pyranone [3]. Chitosan to the basal diet at a dose 5%
according to [6].

2.2.1 Preparation and dosage of chitosan:
Chitosan was prepared by deacetylation of chitin
present in the shell of shrimp as described by [7]. The
prepared chitosan to the basal diet at dose 5%
[1kgdiet\50gmchitosan] according to [6].

2.3 Experimental design:

Rats were divided into 3 groups [10 per each] main
groups placed in individual cages and classified as
follows:

Group [ was fed on normal diet and served as control
group.

Group II was fed on high fat diet [Normal NAFLD] for
12 weeks.

Group III was fed on high fat diet [NAFLD] and treated
chitosan at a dose of 5% [lkgdiet\50gmchitosan]
according to [6].

2.4 Sampling:

After overnight fasting blood samples was collected
from all animal groups [control and experimental
groups] afterl2 weeks for detection of NAFLD
[hyperlipidemia]. Then samples were collected after 2,
4 and 6 weeks from onset of treatment.

2.4.1Blood samples:

Blood Samples were collected from Medial Canthes of
eye and collected in dry, clean and screw capped tubes
then rats decapitated for liver tissue removal
containing serum were separated by centrifugation at
2500 r.p.m for 15 minutes. The clean clear serum was
separated by Pasteur pipette and kept in a deep freeze
at -20C till used for determination of the biochemical
Parameters: Serum liver function tests as serum
AST[8], serum ALT[8], serum GGT[9], Immunoglobulin
A Serum IgA[10], IgG [10].

2.5 Statistical analysis:

The obtained data were analyzed represented using the
statistical package for social science [SPSS, 13.0
software, 2009[11], for obtaining mean and standard
deviation and error. The data were analyzed using one-
way ANOVA to determine the statistical significance of
differences among groups. Duncan's test was used for
making a multiple comparisons among the groups for
testing the inter-grouping.

3. RESULTS AND DISCUSSION

The obtained results demonstrated in tables [1, 2 and
3] revealed that a significant increase in Serum AST,
Serum ALT, Serum GGT after 2, 4 and 6 weeks
compared with the normal control group These Results
were nearly similar to [12] found that a significant
increase in serum AST, ALT and GGT elevated liver
enzyme may be due to fatty infiltrate [13].

On the other hand, Chavez-Tapia NC et al. (2012) [14]
observed that a significant increase in serum alanine
aminotransferase levels may be due to the NASH
animal model involving choline-deficient diet fed rats it
an increase in serum and portal alanine
aminotransferase levels and hepatic TNF-«, I[FNy and
TLR4. Higher TNF-a levels were detected in KCs and,
most importantly, increased TNF-a,TLR4 expression,
and macrophage /dendritic cell populations were
found in ileal tissue specimens, demonstrating also the
involvement of the gut in steatotic liver damage [15].

Table 1. Effect of chitosan on serum AST, ALT, GGT, serum IgA, IgG, After 2 weeks In Experimental induced Nonalcoholic fatty
liver disease NAFLD in rats

Parameter/ AST ALT GGT IgA IgG
group U/L U/L U/L ng/ml  ng/ml
Normal Control group 220.38bd  90.66ech  55.52¢fs  2.59¢f 2968
+6.37 +4.86 +5.09 +0.20  #0.51
control NAFLD group 259.162>  194.832  65.68dc  4.79c 80.372
+25.90 +14.85 +5.36 +0.05  £3.22
NAFLD Treated chitosan group 211.24b«d  184.10b 62.552bc  2.36¢f  20.10¢f
+15.15 +3.45 +0.46 +0.28  £2.09

Data are presented as (Mean # S.E). S.E = Standard error.
Mean values with different superscript letters in the same column are significantly different at P< 0.05
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Table 2. Effect of chitosan on serum AST, ALT, GGT, serum IgA, IgG after 4 weeks in Experimental induced Nonalcoholic fatty
liver disease in rats

Parameter/ AST ALT GGT IgA) IgG
Group U/L U/L U/L ng/ml:  ng/ml:
Normal Control group 162.42¢f  105.06¢h  47.80f  2.20de  32.76de
+4.00 +2.21 +1.68 +0.12 +2.80
control NAFLD group 218.46bcd  167.84cde  55.54f 5.25b 43.22¢
+20.24 +13.82 +2.59 +0.09 +2.54
NAFLD Treated chitosan group 211.342b¢  179.06bcd  50.29dc  2.68de  26.29f
+2.99 +1.69 +0.99 +0.15 +0.86

Data are presented as (Mean * S.E).S.E = Standard error.
Mean values with different superscript letters in the same column are significantly different at P< 0.05

Table 3. Effect of chitosan on serum AST, ALT, GGT, serum IgA, IgG tissue L-CAT L-SOD L-GSH after 6 weeks in Experimental
induced Nonalcoholic fatty liver disease in rats

Parameter/ AST ALT GGT IgA IgG

group U/L U/L U/L ng/ml: ng/ml:
Normal Control 173.89def 115.02¢hg 57.88¢f 3.00¢ 25.00¢
group +7.81 +3.14 +291 +0.15 +1.25
control NAFLD 236.88abe 199.37b¢c 69.31bc 6.232 92.03ab
group +11.86 +13.67 +1.73 +0.09 +6.41
NAFLD Treated 229.99abe 166.98cde 38.44h 2.86¢ 27.37¢f
chitosan group +7.71 +6.26 +2.41 +0.17 +0.51

Data are presented as (Mean * S.E).S.E = Standard error.

Mean values with different superscript letters in the same column are significantly different at P< 0.05

Also Yanpallewar et al. (2002) [16] found that a
significant increase in Serum AST, ALT, and y-GT due to
Liver cell destruction results in the leaking out of tissue
contents into the blood stream. Serum AST, ALT, and y-
GT are the most sensitive markers employed in the
diagnosis of liver diseases [17]. It seems also similar to
[18] revealed that serum AST and ALT are the most
sensitive markers employed in the diagnosis of hepatic
damage due to their location in the cytoplasm and
hence released into the circulation after cellular
damage [19].

Moreover Radwan et al. (2008) [20] found a significant
increase in AST and ALT activities is the drastic
physiological effects directly caused by hepatotoxins
interaction with cellular membranes, mitochondria or
through action of free radicals. Hence, it may be related
to extensive breakdown of liver parenchyma and renal
tubules with subsequent enzyme release leading to
their increase in blood [21].

However Raghavendran et al. (2004) [22] observed
that a significant increase in serum ALT and AST may
be due to Other enzymes that indicate parenchymal
injury (when elevated) are ALT and AST. It is more
likely that the rise in the AST is usually accompanied by
an elevation in the activity of ALT, which plays a vital
role in the conversion of amino acids to keto acids In
addition to Injury to the hepatocytes alters their
transport function and membrane permeability, leading
to leakage of enzymes from the cells [23]. Therefore,

http://ijps.aizeonpublishers.net/content/2017/3/ijps1794-1798.pdf

the marked release of AST and ALT from liver cytosol
into circulation and an increase of y-GT, a membrane
enzyme, indicate severe damage to hepatic tissue
membranes [24] Treatment with chitosan showed a
significant decrease in Serum AST , serum ALT, Serum
GGT concentration after 2,4and 6 weeks compared
with control NAFLD group. These results were in
accordance with [25]found that a significant decrease
in serum ALT and y-glutamyltranspeptidase [GGT] due
to this effect of chitosan was associated with repressed
serum levels of alanine aminotransferase [ALT], y-
glutamyl transpeptidase [GGT] [26].

The obtained results demonstrated in tables [1,2and3]
revealed that A significant increase in serum IgA, IgG
concentration after 2,4 and 6weeks compared with the
normal control group. these results were similar to[27]
showed that a significant increase in serum IgA, IgG
may be due to the immune cell population, natural
killer T[NKT] cells, which express NK cell markers and
a/B T cell receptors, are reduced in steatotic, obese
mice [28].

Moreover Brun et al. (2007) [29] found that a
significant increase in serum IgA, IgG genetically obese
mice have an impaired intestinal permeability leading
to increased portal endotoxemia[30] . However [31]
showed that a significant increase in serum IgA, IgG
may be due to the adipose tissue has an important role
in regulating energy utilization, vascular functions and
immune system homeostasis. C-reactive protein [CRP],

1796



Omayma.A.Ragab Abou Zaid et al. / Int ] Pharma Sci. 2017, 7(3): 1794-1798

interleukin[IL]-6, fibrinogen and plasminogen activator
inhibitor-1 levels are higher in obese patients
compared to healthy subjects have recently found that
obese mice, after high fat and high cholesterol diets,
express abnormal levels of macrophages and
inflammation associated genes in adipose tissue and in
liver[32].

These results also nearly similar to [33] found that a
significant increase in serum IgA, IgG These findings
indicate a crucial role for ox LDL in the fibrogenic
process immunized mice on an HFC diet showed
decreased foamy KCs compared with non immunized
mice. This reduction in size is probably due to
decreased plasma cholesterol levels, as the size of the
foamy KCs is not always correlated with the
inflammatory state of the liver [34].

Treatment with chitosan exhibited a significant
decrease in serum IgA, IgG concentration in rats after
2,4and6 weeks compared with control NAFLD group.
These results in accordance with[35] revealed that a
significant decrease in serum IgA, IgG may be due to
chitosan as a delivery system for administered
vaccines. After administration of the chitosan-antigen
vaccines it was generally found that the formulation
induced significant serum IgG responses similar to and
secretory IgA levels superior to what was induced by a
parenteral administration of the vaccine.

Moreover Sevda Senel et al. (2004) [36] found that
chitosan including wound healing, bone regeneration,
analgesic and antimicrobial effects potential application
of chitosan to drug and vaccine delivery in veterinary
species. Given the restrictions imposed by financial and
animal restraint considerations, especially in farming
applications, the veterinary drug delivery areas most
likely to benefit from chitosan are the delivery of
chemotherapeutics such as antibiotics, antiparasitics,
anaesthetics, painkillers and growth promotants to
mucosal epithelium for absorption for local or systemic
activity, and the delivery of immunomodulatory agents
to the mucosal associated lymphoid tissue for induction
or modulation of local immune responses [37].

However Beong Ou Lim et al. (2004) [38] stated that
the dietary fiber may have an immune regulatory effect
on the intestinal immune system of rats. It focuses on a
growing number of applications and progress in
immunosensors for tumor markers. It covers the basic
principles and biomedical and clinical applications of
immunosensors, and indicates the future prospects in
this field [39].

4. CONCLUSION

Hence we conclude that administration of diet rich in
the natural products as chitosan is very important for
treatment of different body organs, especially liver
against liver disease and or even innate immunity.
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