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Abstract

Activation of inflammatory pathways may contribute to the beginning and progression of many complications in the
body. Current study was aimed to evaluate the status of acute phase response and inflammation by examining the
alterations in the level of acute phase proteins due to the toxic effect of an immunosuppressive drug (tacrolimus).
Aqueous suspension of tacrolimus powder (3 mg/ml) was orally given to four experimental groups of wistar rats.
Control group was provided with normal drinking water and dissections were done after 6, 12, 24 and 48 h of
tacrolimus dose. Densitometric analysis revealed considerable elevated level of some positive acute phase proteins,
specifically C-reactive protein, haptoglobin and ceruloplasmin. While albumin and transferrin levels were found to be
low as compared to control animals. The results obtained in this study revealed that tacrolimus resulted in the onset
of acute phase response in experimental animals owing to its toxic potential.
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INTRODUCTION

mong the assorted general responses

against injury or infection, the acute

phase response is a complex systemic
early hours defense system incited by any
mediator that directs to loss of the integrity of the
tissue (Malik et al.,, 2011; Sheikh et al., 2007).
APR is aimed to limit the environs of damage on
one aspect and to eliminate, or at least isolate,
the damaging agent on the opposite aspect
(Sheikh et al., 2007). The APR is thought to be
initiated, regulated and amplified by a complex
activated cytokine cascade. Pro-inflammatory
cytokines, such as tumor necrosis factor q,
interleukin-I and interleukin-6, induce a cascade
of other mediators which act to up regulate
acute phase proteins gene expression in the
liver (Sheikh et al., 2006). Within a few hours
after infection the pattern of protein synthesis by
the liver is drastically altered. Therefore one of
the major characteristics of the APR is the
modulation of hepatic protein synthesis resulting
in a rapid increase or decrease of a distinct
subset of plasma proteins known as acute
phase proteins (APPs). Serum proteins whose
concentration changed at least 25% in response

to inflammation are termed as APPs. In view of
that, APPs are the sensitive markers for
estimating the grade of inflammation (Gruys et
al., 2006). During the last few decades there has
been increasing interests in the possibility that
transplantation may be an effective technique for
the treatment of various diseases (Bakari et al.,
2012). Generally organ transplantation has
become a formidable respite for patients with
end stage organ failure and transplantation
medication plot is one of the most challenging
and complex area of modern medicine system
(Elizabeth, 2008). Major limitation for organ
transplantation is organ rejection, which is an
adaptive immune response caused by the
activation of T-cells. To overcome this problem,
immunosuppression is mediated in the patients
with transplanted organs for suppressing the
immunity to make the transplant stabilized in the
body (Kanamoto et al, 2011). Tacrolimus
(previously known as FK 506) is an
immunosuppressive drug that is widely used
both as a primary immunosuppressive agent
and as rescue therapy in patients undergoing
organ transplantation (Paterson and Singh,
1997). In current medical setting, tacrolimus is
preferred to other conventional drugs such as
Cyclosporine A (CSA) owing to its high potency
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to suppress the T-cell activation along with its
fibro genetic and hemodynamic effects (Al-Harbi
et al., 2014) but at the same time tacrolimus is
also reported as the reason of many secondary
complications in the body (Plosker and Foster,
2000). It is well known that the
immunosuppressive effect of tacrolimus appears
to depend on calcineurin inhibition. As a result of
calcineurin inhibition, tacrolimus alters multiple
biochemical processes in a variety of cells
besides (Dumont, 2000; Haas and Mayer, 1997;
Plosker and Foster, 2000). The current
experimental work was carried out to evaluate
the status of APR and inflammation by
examining the alterations in the level of APPs
owing to the toxic effect of tacrolimus.

MATERIAL AND METHODS

Animals

Male Wistar rats (Rattus norvegicus) of
twelve to fourteen weeks of age and 250 + 25¢g
of body weight were used in this study. The rats
used in this study were from the breeding colony
at the Department of Zoology, University of the
Punjab, Lahore. They all were caged in a fully
aerated and clean environment at room
temperature 23-25°C. All the experimental
animals were supplied with the normal Rat
Chow (20% crude proteins) and fresh water ad
libitum. Nine animals were used as control (-ve
control) and thirty six as experimental (nine for
each time point).

Dose preparation & administration

Animals were divided into five equal
sized groups: one group is control and the other
four groups of experimental animals. Dose of
tacrolimus was prepared by diluting 3mg of
tacrolimus powder in 1ml of distilled water and
vortex for 30 seconds to make homogenous
suspension. Aqueous suspension of tacrolimus
was given to experimental animals orally (using
feeding catheter) and animals were dissected 6,
12, 24 and 48h after suspension administration.

Blood sampling and processing

All the animals were anesthetized by
using equal ratio of ketamine plus pyrogen free
water mixture intraperitonealy. Dissections were
done in aseptic maintained conditions to draw
the blood through direct cardiac puncture by
using sterilized disposable syringes (Becton
Dickinson, Private Ltd.). 5ml blood of each

animal was collected in clotting factor free
vacutainers for serum separation. Blood
samples were centrifuged at 4000rpm for 20
minutes after 2-3 h incubation at room
temperature. After that serum was collected in
new labeled eppendorf cups and was stored at -
20°C, till further use.

SDS-PAGE for evaluation of serum proteins
variations

Serum protein profiling was measured
through Sodium dodecyl sulphate-
polyacrylamide gel electrophoresis (SDS-PAGE)
by using the Bio-Rad Mini-Protean® tetra cell gel
apparatus. 1 mm in thickness, discontinuous gel
composed of 12% resolving gel and 5% stacking
gel, was used to resolve low molecular weight
proteins and electrophoresis was carried out
according to the method of Laemmli (Laemmli,
1970). Fermentas PageRuler™ unstained
protein ladder # SM0661 was used as standard.
The gels were run in 0.1% SDS, 250 mM
glycine, 25 mM Tris, pH 8.0 at 65 V awaiting the
dye get to the resolving gel, after that at 120 V
until the dye reached the base of the resolving
gel. Proteins were stained using Coomassie
Brilliant Blue R-250 and destained in 70:50:1000
acetic acid:methanol:water (v:v:v). The gel was
scanned, analyzed and the densitograms were
drawn. Electrophoretically alienated protein
fractions were quantified by using Total Lab
Quant v11.5.

RESULTS

In our present study protein marker
purchased from Fermentas used as a reference
standard to identify different proteins on the
basis of their molecular size. Difference bands
present in the gel and variations in the
normalized volume of all sera samples against
molecular weight are shown in Fig. 1. The
comparative analysis of serum protein profile
showed an increasing trend in CRP level as
compared to control group. Haptoglobin (38.57
KDa) level was unchanged after 6h but an
increasing trend in the level of this APP was
observed after 12 and 48h of treatment. Another
positive APP, Ceruloplasmin showed elevated
density after 12 and 48h in comparison to
control group. Antithrombin 11l which is a single
chain glycoprotein with a molecular weight of
52.24KDA was found to be decline after 12 and
24h time point. Albumin level was initially found
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to be increase at 12h time point but at 48h a
significant decline in albumin level was
observed. trasferrin (76.37 KDa) level decrease
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at 12, 24 and 48 h as compared to control (Fig.
2).
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Figure 1: Representation of all lanes present in the gel. Electropherogram showing the variations
in the normalized volume of all serum samples against molecular weight (KDa).

DISCUSSION

The comparative study of serum protein
profile indicate different levels of variations in
different serum proteins (Akhtar et al., 2014).
APPs are defined as proteins whose serum
concentration changed at least 25% in response
to APR and inflammation. APPs are alienated in
to positive APPs and negative APPs. Cytokines
are mainly involved in activating APR (Polepalle
et al., 2015). In our study density of CRP,
haptoglobin and ceruloplasmin was found to be
increased as compared to control group,
consequently showing the onset of APR. CRP is
closely linked to IL-6 which is an important pro-
inflammatory cytokines (Gruys et al., 2006).
Within 24 to 48h after acute tissue damage,
CRP level rise in serum or plasma (Yoshihiro et
al., 2003). CRP level associated with increased
risk of atherosclerosis and many other
complications (Effie et al, 2006). In most
reports, tacrolimus hepatotoxocity has been

characterized by elevated level of hepatocellular
enzymes, either alone or with minimal
cholestasis and hyperbilirubinemia (Taniai et al.,
2008). Increased in the level of haptoglobin, as
revealed in this study, is an outcome of
tacrolimus induced cell damage which affected
synthetic capacity of the liver. Recent studies
reported that serum level of cruloplasmin
increased in both acute and chronic conditions
as observed in  periodontitis  patients
(Harshavardhana et al, 2013). So,
ceruloplasmin is also categorized as acute
phase reactant. Ceruloplasmin have an effect on
the iron uptake into the cells due to its ability to
change the iron ferrous form into ferric form.
Changes in serum ceruloplasmin are often
accomplished by alterations in serum iron level
(Akhtar et al., 2014). Major serum iron transport
proteins, transferrin and albumin are shown to
be decreased at 24 and 48h time point.
Malnutrition and inflammation both lessen
albumin concentration by slowing its rate of
synthesis (Karas et al., 2015). It appears that
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two major down regulators of these acute phase lipid and carbohydrate metabolism (Emami and
reactants are IL-6 and TNF-a. IL-6 and TNF-a Zaerin, 2015).
create an environment having trouble in protein,
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Figure 2: One-dimensional SDS-PAGE and densitometric comparison of serum proteins ee fter
6h (b), 12h (c), 24h (d) and 48h (e) of tacrolimus dose in comparison to control group (a)
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CONCLUSION

Taken together these findings, we can
conclude that tacrolimus resulted in the onset of
acute phase response owing to its toxic
potential. Tacrolimus induced inflammation
changed the serum level of different acute
phase proteins. Tacrolimus must be used with
some other drugs to minimize its toxic effects or
some more efficient drugs to be discovered with
minimum side effects. We necessitate novel
strategies for a healthier management of
transplant receiver.
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