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Abstract. Coxibs are the most popular and the most modern among 

nonsteroidal anti-inflammatory drugs. Celecoxib and rofecoxib are the most 

commonly used today. Object and methods. Experimental study of the 

pharmaceutical composition of celecoxib with licopid. A laboratory rat subject 

experimental study of the effect that the pharmaceutical composition of celecoxib 

with licopid makes on mnestic activity of laboratory rats on the model of the 

conditioned reflex of passive avoidance under conditions of formalin edema was 

performed. Results. Analysis of the results of experimental studies indicates that 

celecoxib has a positive effect on formation of mnestic activity in rats. 

Administration of the pharmaceutical composition of celecoxib with licopid reduced 
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both the latency period and the time spent in the dark compartment. The percentage 

of animals studied did not differ from the control group and the reference drug. 

Conclusions. Administration of celecoxib to laboratory rats under conditions of 

formalin edema promotes formation of short-term memory. The created two-

component pharmaceutical composition of coxib (celecoxib) with licopid has a 

positive effect on mnestic activity of the brain of rats under conditions of formalin 

edema, especially on preservation of the conditioned reflex of passive avoidance. 

Key words: two-component pharmaceutical composition, celecoxib, licopid, 

conditioned reflex of passive avoidance, formalin edema. 

 

Introduction. An integral property of increasing effectiveness of medical 

science is its constant and continuous development, which in the first turn involves 

introduction of new drugs into clinical practice, and rethinking the possibilities of 

using existing drugs, including pharmaceutical compositions. New scientific studies 

sometimes radically change the concept of application methods, effectiveness, safety 

of drugs and treatments [1]. This also applies to the group of nonsteroidal anti-

inflammatory drugs (NSAIDs), which are currently the most popular drugs in the 

fight against inflammation and pain – the accompaniment of many pathologies [2, 3]. 

However, these effective, convenient and inexpensive drugs have a significant 

disadvantage: they can cause "class-specific" adverse reactions from the 

gastrointestinal tract, cardiovascular system, kidneys, etc. [4-7]. 

In light of the above, the creation of combination drugs based on existing 

NSAIDs is promising, as it allows to increase efficiency, expand the spectrum of 

pharmacological action, reduce toxicity, reduce the development of side effects. This 

is evidenced by both the literature data [8-10] and the results of their own research by 

scientists of the Department of Medical and Bioorganic Chemistry of Kharkiv 

National Medical University [11-15]. 

Among NSAIDs, coxibs are the most popular and modern. Therefore, 

celecoxib was chosen as the object of our study, which is an effective tool in 

treatment of acute pathologies of the musculoskeletal system, surgical interventions, 
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post-traumatic pain [16, 17]. Celecoxib is an effective remedy for control of chronic 

pain in rheumatology [18]. Quite often this drug is used as an urgent analgesic [19, 

20]. 

There are no combination drugs based on celecoxib. The second component of 

a potential combined analgesic is licopid (glucosiminylmuramyl dipeptide (GMDP)), 

which exhibits immunomodulatory properties and is an adjuvant of immunological 

reactions [21, 22]. 

The purpose of our study is to research the effect of a two-component 

pharmaceutical composition of celecoxib and licopid on mnestic activity of 

laboratory rats on the model of the conditioned reflex of passive avoidance (CRPA) 

under conditions of formalin edema (f.e.). 

Object of study. Experimental study of a two-component pharmaceutical 

composition of celecoxib and licopid. 

Methods of study. Experimental studies of pharmacological activity were 

conducted at the Department of Medical and Bioorganic Chemistry of Kharkiv 

National Medical University (KhNMU) on laboratory animals: 36 adult Wistar rats 

weighing 180-280 g of both sexes. The research was performed in accordance with 

the methodological recommendations of the State Pharmacological Center of the 

Ministry of Health of Ukraine [23]. Recalculation from human doses to rats was 

performed using the species sensitivity coefficient of Rybolovlev Yu.R. [24]. The 

economical approach, bioethical rules and statistics requirements were considered 

when selecting the number of animals and dividing them into groups.  

The work was carried out on laboratory animals from the experimental-

biological clinic of KhNMU, taking into account the standards of storage, care and 

feeding (air temperature – 23-25˚С, lighting – 100 lx in the room, 20-40 lx in the 

cage. Duration of laboratory animals stay – 1.5 months; acclimatization period – 2 

weeks; basic diet – vegetables, fodder beet; water source – settled tap water. The rats 

were kept in vivarium according to the rules of humane treatment for laboratory 

animals. The studies were carried out according to the principles of the "European 

Convention for the Protection of Vertebrate Animals used for Experimental and 
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Scientific Purposes" (Strasbourg, 1986) [25], Directive 2010/63/EU of the European 

Parliament and the EU Council "On Protection of Animals Used for Scientific 

Purposes" (Brussels, 2010) [26], and «General Ethical Principles for Experiments on 

Animals» (Kyiv, 2001), the Decree of the First National Bioethics Congress (Kiev, 

2009) [27]. The experiments were conducted in the first half of the day, which 

according to the literature agrees with the dependence of the basic pharmacological 

parameters and pharmacological activity of the drugs taken from the circadian 

rhythms [28, 29].  

Statistical processing of the obtained data was carried out using generally 

accepted methods of statistical analysis (mean, mean average error, Fisher Student’s 

exact probability test) using MS Excel and Stat Graphics Plus 2.1 programs [30]. 

Experimental studies of the effect mono-administration celecoxib and licopid 

or administration their pharmaceutical composition on mnestic activity of the central 

nervous system of rats was studied on the model of CRPA under conditions of f. e. 

[31]. The known NSAID diclofenac sodium was used as the reference drug. 

The animals were subdivided into 6 groups of 6 animals each. The animals of 

the 1st control group were once intragastrically administered 3% starch mucus (2 ml 

per 200 g of rat`s weight). Animals of the 2nd to 8th groups were simulated to have f. 

e. by sub-plantar administration 0.1 ml of 2% formalin solution into the hind paw of 

rat [23]. A suspension on 3% starch mucus was administered intragastrically in a 

single dose 1 hour before the development of maximum edema in the hind paw of 

rats, considering their pharmacokinetic characteristics. Similarly, the animals of the 

3rd-8th groups were once intragastrically administered with experimental drugs and 

their pharmaceutical composition in a suspension of 3% starch mucus: the animals of 

the 3rd group – celecoxib (5.0 mg/kg), the 4th group – licopid (0.6 mg/kg), the 5th 

group – composition of celecoxib (5.0 mg/kg) with licopid (0.6 mg/kg), the 6th group 

– the reference drug diclofenac sodium (8 mg/kg). The maximum development of 

formalin-induced edema is observed 4 hours after its simulation [23]. 

At the beginning of testing, the animals were placed in a light compartment. 

Upon transition to the dark compartment, rats received electrodermal irritation with 
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alternating current (20-30 mA, 1s, 50 Hz). The latent time of the first visit to the dark 

compartment and the time of their stay in the dark compartment were recorded, 

testing for reflex reproduction was performed after 1 hour: the number of animals 

with the produced reflex. 

Research results. Influence of f. e. on mnestic activity of the brain of rats 

showed a pronounced tendency to reduce the latent period (LP) of the reflex (67.8 ± 

17.7 s instead of 72.2 ± 10.4 s in control) and the duration of its manifestation (31.5 ± 

5.6 with against 51.2 ± 9.6 s in the control); tendency to weaken the production and 

preservation of short-term memory (STM): 50% and 33%, respectively, instead of 

83% and 67% in control (Table 1). 

Table 1  

Effect of celecoxib, licopid and their pharmaceutical composition on 

CPAR of laboratory rats under conditions f. e. (n = 6) 

Seq. 

№ 

Groups of animals Parameters of CPAR: 

latent period, 

s 

time of staying 

in the dark 

compartment, s 

learned 

animals, 

% 

animals with 

kept CPAR 

after 1 hour, % 

1.  Control 72.2±10.4 51.6±9.6 83 67 

2.  F. e. 67.8±17.7 31.5±5.6 50 33 

3.  Celecoxib + f. e. 82.6±23.5 5.0±1.7*/** 100 83 

4.  Licopid + f. e. 110.2±16.3 53.4±15.1*** 83 67 

5.  Celecoxib + licopid + f. e. 33.3±6.4*/**** 6.8±1.4*/**/**** 83 83 

6.  Sodium diclofenac + f. e. 45.2±13.0**** 12.3±4.0*/**/**** 83 67 

Note 1. (mean ± mean error) * – the difference is probable against with the 

control group, P < 0.05; 

Note 2. (mean ± mean error) ** – the difference is probable against the group 

with f. e., P < 0.05; 

Note 3. (mean ± mean error) *** – the difference is probable against the group 

with mono-administration of celecoxib, P < 0.05; 

Note 4. (mean ± mean error) **** – the difference is probable against the 

group with mono-administration of licopid, P < 0.05. 

Celecoxib in similar conditions, on the contrary, increased the latent period 

(LP) of the reflex, i. e. it acts slowly and statistically significantly reduced the 
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duration of its manifestation relative to the control groups (Group 1) and the group 

with f. e. (Group 2).  

Licopid increased the LP of the reflex, i.e. it acted slower than celecoxib, while 

increasing the duration of its manifestation to 53.4 ± 15.1 s relative to the control 

groups (Group 1) and the group with f. e. (Group 2) and increased the percentage of 

learned animals, maintaining CPAR reflex after 1 hour similarly to the control group 

(see Table 1). 

Administration of the pharmaceutical composition of celecoxib with licopid 

reduced both the LP and the time spent in the dark compartment. The percentage of 

animals that have learned did not differ from the control group and the reference 

drug. Stable keeping of CPAR of rats was observed with administration of the 

pharmaceutical composition, the percentage of animals with preserved CPAR was 

observed at the level of celecoxib and exceeded the control group and sodium 

diclofenac. 

Conclusions.  

1. Mono-administration of celecoxib and licopid has a positive effect on 

mnestic activity of rats both in terms of types of formation and preservation of STM. 

Comparative analysis shows that the leader is celecoxib, the effectiveness of which in 

most respects exceeds the reference drug from the group of NSAIDs – sodium 

diclofenac. 

2. The created two-component pharmaceutical composition of celecoxib with 

licopid has a positive effect on mnestic activity of the brain of rats under conditions 

of f. e., especially for preservation of the CPAR. 
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