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EVALUATION OF NEUROLOGIC EFFECTS OF SOME NEW IBUPROFEN THIAZOLI-

DIN-4-ONE DERIVATIVES (Abstract). Nonsteroidal anti-inflammatory drugs (NSAIDs), 

such as ibuprofen, are widely used to treat pain and inflammation associated with various 

conditions, including neurodegenerative diseases. The aim of this study was to evaluate the 

neurological effects of several new ibuprofen derivatives containing a thiazol idin-4-one 

moiety. Materials and methods. The effects of ibuprofen-thiazolidine-4-one derivatives 

(4a-n) on neuromotor function and locomotor activity in mice were assessed using  the Rota-

rod and locomotor activity tests. The compounds were administered orally by gavage, as a 

suspension in tween 80, at a single daily dose equivalent to 1/20 of the LD50. A reference 

group, which received ibuprofen, and a control group, which received tween 80, were also 

used. Results: The ibuprofen-thiazolidine-4-one derivatives (4a-n) did not produce statisti-

cally significant changes in neuromotor performance, at any of the three time points assessed 

(1 hour, 2 hours, 6 hours post-administration). However, a significant decrease in total lo-

comotor activity-both horizontal and vertical movements—was observed with compound 4b. 

Notably, several derivatives also led to a marked reduction in vertical movements. Conclu-

sions: The observed decrease in vertical movements for some ibuprofen thiazolidine-4-one 

derivatives may indicate a potential anxiolytic effect, though this hypothesis requires valida-

tion through further studies. Keywords: IBUPROFEN, THIAZOLIDIN-4-ONE, LOCOMO-

TOR ACTIVITY, NEURO-LOGIC EFFECTS.  

INTRODUCTION 

Nonsteroidal anti-inflammatory drugs 

(NSAIDs) is a known class of therapeutics 

that relieve the inflammation and pain in 

various diseases as osteoarthritis, rheumatoid 

arthritis, renal colic, biliary colic, headache, 

dysmenorrhea and neurodegenerative diseas-

es (1). Ibuprofen (an aryl propionic acid de-

rivative) is a widely prescribed NSAID drug 

which, besides its known anti-inflammatory, 

analgesic and antipyretic effects, has some 

side effects such as gastro-intestinal, hepatic, 

renal or cardio-vascular toxicity (2). These 

disadvantages have led to the development of 

new candidates with a better pharmacotoxico-

logical profile, such as thiazolidin-4-one 

derivatives.  

Thiazolidin-4-one derivatives are heter-



Evaluation of neurologic effects of some new ibuprofen thiazolidin-4-one derivatives 

481 

ocyclic compounds with various biological 

effects such as antioxidant, anti-

inflammatory, analgesic, antimicrobial or 

antitumoral  (1, 3, 4). Using different 

methods to evaluate locomotor deficits in 

memory tasks, some studies evidenced 

their promising potential against oxidative 

damage and alterations in the cerebral area 

(5, 6). Some thiazolidin-4-one derivatives 

showed beneficial effects in the treatment 

of neurological diseases associated with 

neuroinflammation that indirectly support 

motor function recovery (4, 7). 

Also, some clinical trials, have been de-

veloped to evaluate the therapeutic poten-

tial of NSAIDs, including ibuprofen in 

neurodegenerative diseases, knowing their 

promising neuroprotective effects (1, 8). 

The aim of the study was focused on evalu-

ation of neurologic effects of new ibu-

profen derivatives with thiazolidine-4-one 

structure (4a-n), using two in vivo meth-

ods: rotarod and locomotor activity assays.  

 

MATERIALS AND METHODS 

Ibuprofen thiazolidin-4-one derivatives 

(4a-n) (fig. 1) were synthesized by our 

research group (3).  

 

 
Fig. 1. Ibuprofen thiazolidin-4-one derivatives (4a-n). 

 

The experiments were performed using 

Swiss albino mice provided from “Can-

tacuzino” Institute (Bucharest, Romania). 

The animals were kept in polyethylene 

cages with access to water and food ad 

libitum. The environmental conditions 

during the study were maintained relatively 

constant at a 20 ± 4°C temperature, 40-60% 

relative humidity and a 12 hrs. light/dark 

cycle. The food and the water were stop 18 

hrs. before starting the experiments. The 

study was approved by the Ethical Com-

mittee of “Grigore T. Popa” University of 

Medicine and Pharmacy of Iasi (approval 

no. 292). All procedures were carried out in 

compliance with the European Community 

Guidelines (Directive 2010/63/EU) and 

Romanian law (Low no. 43/2014) on the 

protection of animals used for scientific 

purposes (1, 9). At the end of the study, all 

animals were euthanized in accordance 

with the legislation.  

1. Rota-rod performance test  

The Rota-rod test is very useful to eval-

uate the effect of new compounds on neu-

romotor performance, mainly, on brain 

function. This test is performed using the 

Rota-rod apparatus (Ugo Basile, Italy). 

With the help of five dividers and a revolv-

ing cylinder (rod), the device creates four 

lanes, each of which can hold one animal. 

A metal plate with a magnet affixed be-

neath each lane allows the resistance time 

to be recorded by stopping the timer when 
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the animal falls (10). The rod speed can be 

adjusted from the control panel, which 

features a digital display. According to the 

experimental protocol, animals were 

trained on the rotating rod at a speed of 15 

rpm, and only those that remained on the 

rod for more than 60 seconds were select-

ed. The apparatus recorded the time (in 

seconds) that each animal remained on the 

rod without falling, with a maximum al-

lowed duration of 180 seconds (11,12). 

After training, the animals were divided 

into groups of eight, each receiving the test 

compounds (4a-n, L1-14), previously syn-

thesized by our research group (3,9). The 

compounds were administered as a suspen-

sion in tween 80, orally by gavage, in a 

single daily dose of 1/20 of the LD50. To 

ensure accurate result interpretation, the 

study included a reference group, which 

received ibuprofen (L15), and a control 

group (L16), which received tween 80, 

used for administration of the tested com-

pounds. The groups structure and adminis-

tered doses (1/20 of LD50) are presented in 

first table.  

 

TABLE I. 

The groups and administered doses (mg/kg b.w.) 

Group Compound 
Doses 

(mg/ kg b.w.) 
Group Compound 

Dose 

(mg/ kg b.w.) 

L1 4a 81.25 L9 4i 86.00 

L2 4b 81.25 L10 4j 92.00 

L3 4c 86.40 L11 4k 78.25 

L4 4d 81.70 L12 4l 79.50 

L5 4e 91.00 L13 4m 82.50 

L6 4f 89.50 L14 4n 85.00 

L7 4g 91.00 L15 Ibuprofen 68.75 

L8 4h 89.50 L16/Control Tween 80 0.1 mL/10 g 

 

At 1 hour, 2 hours, and 4 hours after 

administration, the mice were subjected 

again to the test, and the time that the mice 

remained on the rotating rod was recorded 

each time. The initial time value, in sec-

onds, was calculated as the arithmetic mean 

of the values at which all mice remained on 

the rotating rod at time zero (before the 

administration of the tested compounds) ± 

standard deviation. 

2. Locomotor activity test 

The effect of the tested compounds (4a-

n) on spontaneous locomotor activity was 

analyzed using the IR Actimeter LE-8811 

(Panlab, Spain). This device consists of a 

cage with dimensions of 45 cm (width) × 

45 cm (length) × 20 cm (height), equipped 

with a control unit. The cage is fitted with 

an infrared frame system that allows moni-

toring of both vertical and horizontal 

movements, with multiple sensitivity levels 

that can be adjusted depending on the ani-

mal used. This frame is connected via the 

control unit to the SeDaCom computer 

program, which converts recorded data into 

Notepad formats. During the experiment, 

three cages were used. 

According to the experimental protocol, 

the animals were divided into several 

groups (Table I), each consisting of eight 

mice, and then placed in the cages (one 

animal per cage). Their horizontal and 
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vertical movements were recorded for 5 

minutes. After this time, the tested com-

pounds were administered orally as a sus-

pension in tween 80, at a dose of 1/20 of 

the LD50. Measurements were repeated at 

1 hour, 2 hours, and 4 hours after admin-

istration, with the mice being placed back 

into the same cage each time. For each 

tested compound, as well as for the refer-

ence group (ibuprofen) and the control 

group (tween 80), total locomotor activity 

was determined, representing the total 

number of electronically recorded move-

ments in both horizontal and vertical 

planes. 

The initial values for horizontal and verti-

cal movements, as well as the total value, 

were calculated as the arithmetic mean of all 

the animals studied at time zero (before the 

administration) ± standard deviation. 

The one-way analysis of variance (ANO-

VA) and T-test were used to determine 

whether there are any statistically significant 

differences between tested compounds and 

controls. The p value < 0.05 was considered 

to be statistically significant. 

 

RESULTS  

1. Rota-rod performance test  

The Rota-rod test evaluates the motor co-

ordination of the animals, before and after the 

administration of tested compounds. For each 

group were calculated the latency, respective-

ly the time expressed in seconds of how long 

did the animals lasted on the Rota-rod with-

out falling. The obtained results are presented 

in the second table. 

This test can provide data on motor co-

ordination as well as other aspects of neu-

romotor function, such as motor learning, 

which is demonstrated by improved per-

formance after successive trials (13). 

 

TABLE II. 

Time (seconds) recorded for animals treated with tested compounds 

Group 
Time (sec) 

1 hr. 2 hrs. 4 hrs. 

L1 164.29±29.36 162.14±29.70 160.29±25.57 

L2 166.50±33.07 165.50±23.81 164.00±25.92 

L3 167.60±21.65 164.83±28.15 161.67±27.14 

L4 166.50±18.32 165.33±25.41 163.83±27.64 

L5 167.67±30.21 166.67±31.21 165.33±30.85 

L6 166.80±29.52 166.00±31.30 164.00±20.74 

L7 167.00±29.07 166.00±21.91 159.00±25.90 

L8 165.17±23.46 164.50±27.60 163.17±28.42 

L9 167.00±20.93 165.33±24.39 164.83±28.00 

L10 166.83±23.84 165.00±26.77 163.00±28.45 

L11 167.33±27.30 164.67±23.89 164.17±24.58 

L12 167.83±21.53 166.67±19.66 165.83±18.05 

L13 166.67±13.42 165.33±25.55 164.50±25.88 

L14 167.50±24.03 166.50±28.45 164.67±28.89 

L15 165.80±31.75 156.86±27.22 153.50±30.49 

L16 166.33±28.86 165.00±28.11 164.17±30.07 

INITIAL 167.20±24.02 
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From the analysis of obtained results 

was noticed that groups treated with tested 

compounds (L1-L14), ibuprofen (L15) and 

vehicle (L16) did not display statistically 

significant differences (p˃0.05), in all three 

intervals of time (1 hour, 2 hours, 6 hours). 

At the same time there were not registered 

statistically significant differences towards 

the initial value, before the administration 

of tested compounds. These observations 

led to the conclusion that ibuprofen as well 

as the studied derivatives of ibuprofen with 

thiazolidine-4-one structure had no influ-

ence on motility of the mice, respectively 

on motor coordination. Also, Singh et al. 

remarked that ibuprofen did not modify the 

grip strength, distance travelled and time 

spent on Rota-rod apparatus (14). 

 

Locomotor activity test  

It is known that the locomotor activity 

assay is a behavioral test and is easily in-

fluenced by study conditions such as light, 

cage dimensions or habituation with this 

space. This test is often used for pharmaco-

logical evaluation of new compounds that 

could be potential therapeutic agents (15). 

By using this behavioral test, important 

information relating to spontaneous loco-

motor activity in experimental animals, in 

both horizontal and vertical sides, as well 

as to total locomotor activity, were ob-

tained.  

Horizontal movements can provide in-

formation relating to the animal’s explora-

tion behavior, but also to that of attending 

to its own hygiene (paw licking, hair and 

nose cleaning). Vertical movements charac-

terized by the animal’s climbing attempt, 

on the cage’s transparent walls can indi-

rectly indicate the animal’s fear or anxiety 

(12).  

The obtained results are presented in 

figures 2-4. 

 

 
* data represents the average of 8 values ± standard deviation 

 

Fig. 2. Locomotor activity registered in horizontal side of experimental animals  

treated with studied compounds in comparison with ibuprofen (L15) 
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* data represents the average of 8 values ± standard deviation 

 

Fig. 3. Locomotor activity registered in vertical side of experimental animals  

treated with studied compounds in comparison with ibuprofen (L15).  

 
* data represents the average of 8 values ± standard deviation 

 

Fig. 4. Total locomotor activity registered to experimental animals 

treated with studied compounds in comparison with ibuprofen (L15).  

 

DISCUSSION  

Relating to locomotor activity in horizon-

tal side, a significant decreasing of the 
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4b compound (p = 0.004, L2). It seems that 

the substitution of phenyl ring with chloro 
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The analysis of the locomotor activity 
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(p = 0.001, R = 2,6-dichloro, L12) and 4m (p 

= 0.001, R= 4-NH2, L13).  

From the total locomotor activity point 

of view, at different time intervals (1 hour, 

2 hours, 4 hours), was noticed that the ma-

jority of groups did not display statistically 

significant differences (p˃0.05) in compar-

ison to the control group.  

A significant reduction in the total 

numbers of movements (in horizontal and 

vertical sides) was registered only in 

groups that were treated with ibuprofen (p 

= 0.008, L15) and with 4b derivative (2-(4-

chlorophenyl)-3-[2-(4-isobutylphenyl)-2-

methyl]acetamide-thiazolidine-4-one, p = 

0.004, L2). 

Lee et al. have been evaluated the effect 

of ibuprofen in induced stress model with 

anxiety induced to rats.  

Open-field activity was used to evaluate 

locomotion and exploratory behavior and 

even if the results were not statistically 

significant it was observed a decrease in 

the numbers of crossing in the central zone 

(16). Another study included salicylic acid 

and its prodrug that presented some poten-

tial of decreasing neuro-inflammation in 

mice. In the behavioral studies such as 

open field test, it was evidenced some re-

duced locomotor activity (9). 

 

CONCLUSIONS 

New ibuprofen derivatives with thiazol-

idine-4-one structure were tested from the 

point of view of motor coordination 

(through Rota-rod test) and of spontaneous 

locomotor activity (behavioral test). The 

obtained results during the Rota-rod test 

support the observation that studied deriva-

tives do not influence significantly the 

experimental animal’s motor coordination. 

At the same time the registered effect for 

these compounds on the locomotor function 

was similar to the one observed in case of 

ibuprofen. 

In behavioral tests, derivative 4b (2-(4-

chlorophenyl)-3-[2-(4-isobutylphenyl)-2-

methyl] acetamido-thiazolidin-4-one) re-

duced the total locomotor activity and hori-

zontal movements, exhibiting effects simi-

lar to those induced by ibuprofen. The 

observed decrease in vertical movements 

for certain derivatives may suggest an an-

xiolytic effect, though this hypothesis re-

quires validation through further studies. 
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