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ABSTRACT

Objective: The objective of this study was to investigate the combined as well as individual effects of a typical antipsychotic and thromboxane 
A2 synthase inhibitor on albumin and total protein level with minimum and maximum dose comparison in rats.

Methods: This study consisted of 100 albino rats of 300 to 340 g from both gender, there were 10 groups, each contained 10 rats (n=10). Rats were 
treated with defined dose of zuclopenthixol (Zuclo) and ozagrel (Ozg) for 21 days (3 weeks). Blood samples were collected at 0, 7th, 14th, and 21st days 
of study. Albumin and total protein level were examined from blood samples using standard laboratory procedure. Results are extracted by applying 
statistical analysis on data and comparing percentage variation from 0-day value.

Results: A typical antipsychotic-treated group showed gradually significant increase in albumin and total protein level, TXA2 synthase inhibitor-
treated group also showed significant gradually increase in albumin and total protein level in combination groups, they showed highly significant 
increase p<0.001 in both parameter with maximum dose.

Conclusion: Combination treatment with zuclopenthixol (Zuclo) and ozagrel (Ozg) can cause large increase on albumin and total protein level with 
maximum dose as compare to individual drug treatment.
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INTRODUCTION

As per the World Health Organization (WHO) report, stroke and other 
cerebrovascular maladies and its codreary ailment one of among 
them are mental confusions. Mental illness and cerebrovascular 
illness incorporate diseases, for example, tension, psychosis, post-
traumatic stress issue (PTSD), and post-stroke depression (PSD) in 
such a condition medications for psychosis are included with blend 
of stroke prescription (antithrombotic drugs) to treat the post-stroke 
depression [1]. Atypical antipsychotic drugs are valuable in diminishing 
animosity psychosis yet are related with genuine cerebrovascular 
occasions and extrapyramidal manifestations. The occasions affirm that 
atypical antipsychotic medications ought to be observed routinely to 
treat psychosis [2].

Atypical antipsychotic tranquilizes clinically help patients by 
temporarily involving D2 receptors and afterward quickly separating to 
permit typical dopamine neurotransmission [3]. Atypical antipsychotic 
tranquilizes normally cause asymptomatic increment in the liver 
parameters and serum bilirubin levels. Anyway, they once in a while may 
incite a genuine hepatic harmfulness. Analysts recommend that getting 
gauge liver tests before atypical antipsychotic treatment and observing 
normally explicitly in patients with hazard factors for liver harm amid 
therapy [4]. Developing proof as of now proposes that in any event 
two of the atypical antipsychotics, clozapine and zuclopenthixol [5]. 
Antipsychotic drug is a tranquilizing psychiatric medication primarily 
used for the treatment of psychosis, schizophrenia, and mental 
retardations such as bipolar disorder, delusions, paranoid disorder, and 
depression [6].

Sodium ozagrel, a specific thromboxane A2 (TXA2) synthetase 
inhibitor, has been utilized for the treatment of different kinds of 
intense ischemic stroke, aside from cardioembolic stroke [7]. The 

TXA2 synthase inhibitor, ozagrel, drastically reduces liver damage in 
mice and proposes that it is a promising restorative possibility for the 
treatment of actuated liver damage [8]. One promising exploration 
course is the investigation of the TXA2 receptor hub. Analyst 
recommends that deliberate works around there are making new and 
promising open doors in the treatment of patients with cardiovascular 
diseases [9]. Albumin is the most inexhaustible plasmatic protein. It is 
just created by the liver and the full degree of its metabolic capacities 
is not known in detail [10]. The significance of albumin organization 
in the basic consideration setting stays disputable. We realize that 
albumin has various significant physiological impacts and numerous 
possibly gainful impacts in basic sickness. Abatement albumin showed 
insufficiency of liver and increment demonstrates some damage, 
harming, and infectious states [11]. Albumin is in among the rundown 
of those proteins which made in the liver. Living life forms need such 
proteins for security against diseases and to do different capacities. 
Lower levels than a standard dimension of albumin and all-out protein 
will indicate liver damage [12]. Albumin provides a terminus as that 
the drugs will be available beyond their soluble quantities in the 
plasma [13].

The total protein test estimates the aggregate sum of two classes of 
proteins found in the liquid segment of your blood. These are albumin and 
globulin [14]. Proteins are significant pieces everything being equal and 
tissues. Albumin keeps liquid from spilling out of veins. A scientist has prior 
revealed a stamped height in the serum dimensions of basic phosphatase 
(ALP), glutamic-oxaloacetic transaminase (SGOT), and glutamic-pyruvic 
transaminase (SGPT) in rabbits [15]. An antiplatelet drug (ozagrel 
sodium) which has TXA2 synthase inhibitor activity is used to treat the 
brain ischemia and zuclopenthixol belongs to atypical antipsychotic class 
of antipsychotic drugs, this drug is used to treat the psychotic issues 
and depression disorders [16]. Combined treatment with both drugs 
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takes place in the patients who have thrombosis and psychotic illness 
comorbidity or in depression caused by stroke (post-stroke depression). 
Combination study for those drugs which have not already been examined 
during combined effect is very important on different parameters. In this 
study, we had observed individual as well as combined effects of these two 
drugs on albumin and total protein level. This study indicated combined 
side effect of these drugs on liver protein which will be led liver injury. 
Drug-drug interaction of these two drugs regarding albumin and total 
protein level is not yet studied which is described in this article novelty.

MATERIALS AND METHODS

Ethical statement
All protocols of this experiment and animal handlings procedure were 
done accordingly EEC council which were approved by the Ethical 
Committee of Riphah International University, through an authorized 
number of REC/RIPS-LHR/2017/005 ruled under the regulation 
of Institute of Laboratory Animal Resources, Commission on Life 
Sciences University, National Research Council (1996), which were for 
minimizing the animal suffering.

Chemical and drugs
Zuclopenthixol (Zuclo) injection (atypical antipsychotic drug by 
Clopixol inj. Lundbrook Pharma), Ozagrel (Ozg) injection (Ozac by 
Graton Pharma) as TXA2 synthase inhibitor, sodium chloride (Merck), 
vegetable thin oil, and isoflurane (Akhai Pharmaceuticals) were of 
research grade, purchased from local market.

Experimental animals
This study consisted of 100 albino rats of 300 to 340 g from both 
gender, there were 10 groups, each contained 10 rats (n=10). Seven 
days before start treatment, they were housed at 22±2°C temperature, 
45–55% humidity, and 12 h day and light cycle in animal house of 
Riphah Institute of Pharmaceutical Sciences [17]. They had free access 
to food and water. Duration of treatment was 3 weeks [18]. Animals 
were divided into 10 groups (n=10).

Experimental design
Zuclo indicates (Zuclopenthixol) and Ozg indicates (Ozagrel)
Group I: Control thin oil (vehicle) treated group through I/m as base of 

Clopixol injection
Group II: Control normal saline (vehicle) treated group through I/v route.
Group III: Zuclo-treated group by 7.14 mg/Kg
Group IV: Ozg-treated group by 11.42 mg/Kg.
Group V: Zuclo-treated group by 28.57 mg/Kg dose
Group VI: Ozg-treated group by 22.85 mg/Kg dose
G r o u p  V I I :  Z u c l o + O z g  t r e a t e d  g r o u p  b y  7 . 1 4  m g / K g 

(Zuclo)+11.42 mg/Kg (Ozg)
G r o u p  V I I :  Z u c l o + O z g  t r e a t e d  g r o u p  b y  2 8 . 5 7  m g / K g 

(Zuclo)+22.85 mg/Kg (Ozg)
G r o u p  I X :  Z u c l o + O z g  t r e a t e d  g r o u p  b y  2 8 . 5 7  m g / K g 

(Zuclo)+11.42 mg/Kg (Ozg)
Group X: Zuclo+Ozg treated group by 7.14 mg/Kg (Zuclo)+22.85 mg/Kg (Ozg).

Route of (Zuclo) was I/m route of drug administration and route of Ozg 
(Ozagrel) was I/p route of drug administration.

Blood collection
Rats were anesthetized using the isoflurane [19]. Blood samples were 
collected at 0, 7th, 14th, and 21st days of the study. About 1 mL sample 
was withdrawn at each sampling day. Serum and plasma were obtained 
from sample.

Blood analysis
Albumin and total protein level were examined from blood samples 
using chemistry analyzer with standard laboratory procedures.

Statistical analysis
With respect to 0-day value of every group, percentage increase or 
decrease and mean with SD for each parameter were calculated. 

Inferential statistics applied by the use of two-way ANOVA. Graphs 
were made using GraphPad Prism version 5.0. Pattern of significant 
was as *p<0.05, moderately significant was represented as **p<0.01, 
and highly significant was represented as ***p<0.001.

RESULTS

Effect of atypical antipsychotic (zuclopenthixol) and TXA2 
synthase inhibitor (ozagrel) per se and in combination on albumin 
in rats
Table 1 shows that normal oil-treated group showed no significance 
variations during treatment and normal saline-treated group also 
did not show any significance change on albumin level within total 
duration of treatment as compare to 0-day values. Table 1 also presents 
that Zuclo (min) treated group showed gradually significant increase 
in albumin level with p<0.01 at the 21st day, Ozg (min) treated group 
showed non-significant gradually increase in albumin level, Zuclo (max) 
treated group showed significant increase with p<0.001 at the 21st day, 
Ozg (max) treated group showed increase in albumin level gradually 
with p<0.001 at the 21st day, and Zuclo (min)+Ozg (min) treated 
group showed gradually increase in albumin level with p<0.001 at the 
21st day, whereas Zuclo(max)+Ozg(max) combination group showed 
gradually significant increase in albumin level with p<0.001 at the 
21st day, Zuclo(max)+Ozg(min) combination showed gradually increase 
in albumin level by p<0.001 at the 21st day and Zuclo(min)+Ozg(max) 
showed increase in albumin level gradually by p<0.001 at the 21st day 
in comparison to 0-day values.

Effect of atypical antipsychotic (Zuclopenthixol) and TXA2 
synthase inhibitor (ozagrel) per se and in combination on total 
protein level in rats
Figure 1 shows graphical expression of percentage variation in total 
protein as compare 0-day values. Normal oil-treated group showed 
no significance variations during treatment and normal saline-treated 
group also did not show any significance change on total protein 
level within total duration of treatment as compare to 0-day values. 
Figure 1 also presents that Zuclo (min) treated group showed gradually 
significant increase in total protein level with p<0.001 at the 21st day,Ozg 
(min) treated group showed non-significant gradually increase in total 
protein level, Zuclo (max) treated group showed significant increase 
with p<0.001 at the 21st day, Ozg (max) treated group showed increase 
in total protein level gradually with p<0.001 at the 21st day, and Zuclo 
(min)+Ozg (min) treated group showed gradually increase in total 
protein level with p<0.001 at the 21st day, whereas Zuclo (max)+Ozg 
(max) combination group showed gradually significant increase in 
total protein level with p<0.001 at the 21st day, Zuclo (max)+Ozg 
(min) combination showed gradually increase in total protein level by 
p<0.001 at the 21st day, and Zuclo (min)+Ozg (max) showed increase in 
total protein level gradually by p<0.001 at the 21st day in comparison 
to 0-day values.

DISCUSSION

Atypical antipsychotic drug (zuclopenthixol) significantly increased 
proteins tests value (total protein and albumin levels) with both 
minimum and maximum doses in this study which was supported by 
another study, in which antipsychotic drugs have been associated with 
high fatal hepatic injury [20]. Another study on this drug showed large 
increase of liver function tests values and researcher suggested that this 
is due to its activity on human liver cytochrome P-450 (CYP) inhibition 
of CYP2D6 [21].

TXA2 synthase inhibitor (Ozg) treated groups showed also a significant 
increase in the albumin and total protein level with both doses. 
A previous study showed that the TXA2 synthase inhibitor, ozagrel, 
dramatically alleviates liver injury in mice and raise the protein 
levels in blood. Researcher suggested a mechanism that ozagrel had 
little impact on CYP2E1 activity involving the NAPQI (N-acetyl-p-
benzoquinone imine) production. In addition, ozagrel significantly 
attenuated cell injury induced by NAPQI (N-acetyl-p-benzoquinone 
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imine) [8]. High protein levels in blood indicated a serious infection 
and liver injury [22]. In our present study, these effects are explained 
with different doses of ozagrel which are not observed before, in 
which we have showed that with minimum dose. In this study, we 
also impart a light on protein binding factor of drug increase level of 
albumin and other protein can increase the half-life of other drugs 
which are used with these drugs as an adjunct therapy to treat the 
comorbid diseases. This statement is supported by another researcher 
work which stated that the liver is the major site of metabolism, the 
effect of hepatic dysfunction on drug disposition is very important to 
observe large protein release from of protein can increase the protein 
binding of drugs which affects the half-life of its own and other drugs 
used in combined therapy. Hepatic dysfunction can take part in drug 
disposition abundantly [23].

It is hypothesized that these drugs can raise both protein levels due to 
liver injury caused by their combined activities on liver enzymes with 
maximum doses. Minimum dose in combination showed low increase 
as compare to maximum dose combination.

CONCLUSION

It is concluded that combination therapy with atypical antipsychotic 

and TXA2 synthase inhibitor drugs with maximum dose enhanced 
the albumin and total protein level in comparison to monotherapy. It 
is recommended that combination therapy with maximum dose can 
be acted as enhancer of these proteins as compare to minimum dose 
combination therapy. This study concluded that monitoring of liver 
functions is necessary during treatment with these drugs, alone and 
in combination with maximum dose specifically, an increased level 
of proteins in blood can alter the protein binding of another drug in 
polypharmacy as adjunct therapy with these drugs.
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Table 1: Effect of atypical antipsychotic (zuclopenthixol) and thromboxane A2 synthase inhibitor (ozagrel) per se and in combination on 
albumin level

Treated groups 0 day 7th day 14th day 21st day
Normal thin oil 3.5±0.2 3.5±0.1 3.5±0.2 3.5±0.2
N.S (normal saline) 3.3±0.1 3.3±0.1 3.4±0.1 3.3±0.1
Zuclo (Min) 4.32±0.3 4.46±0.3 4.42±0.2 4.46±0.3

↑(2.8)* ↑(2.3) ↑(3.2)**
Ozg (Min) 4.5±0.2 4.5±0.2 4.6±0.2 4.6±0.2

↑(1.3) ↑(1.8) ↑(1.8) 
Zuclo (Max) 3.2±0.11 3.3±0.1 3.4±0.1 3.5±0.1

↑(3.1)** ↑(3.7)*** ↑(7.4)***
Ozg (Max) 4.1±0.1 4.2±0.1 4.3±0.1 4.5±0.1

↑(0.9) ↑(2.9)** ↑(7.7)***
Zuclo (Min)+Ozg (Min) 3.4±0.1 3.6±0.1 3.7±0.1 3.88±0.1

↑(4.6)*** ↑(6.4)*** ↑(12.2)***
Zuclo (Max)+Ozg (Max) 4.1±0.1 4.3±0.1 4.6±0.2 4.8±0.1

↑(4.2)*** ↑(10.9)*** ↑(14.4)***
Zuclo (Max)+Oz (Min) 3.6±0.1 3.7±0.2 3.9±0.2 4.1±0.2

↑(2.1) ↑(7.6)*** ↑(12)***
Zuc (Min)+Oza (Max) 3.0±0.1 3.2±0.1 3.3±0.1 3.4±0.1

↑(4.6)*** ↑(7.2)*** ↑(13.2)***

Fig 1: Effect of atypical antipsychotic (Zuclopenthixol) and TXA2 synthase inhibitor (ozagrel) per se and in combination on total protein 
level in rats. *p<0.05, **p<0.01, and ***p<0.001 as compared to their 0-day values
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