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Abstract 

ackground: Phenobarbital is one of antiepileptic drugs. Diclofenac is one of NSAID. 

Objective: The purpose of carrying out this research was to determine the effect of both 

phenobarbital and diclofenac on the nervous convulsions resulting from the treatment of 

chicks with 4-aminopyridine in addition to determining the type of interaction between these two 

drugs. Methods: 4-aminopyridine was utilized to induce convulsion in chicks then we used 

Phenobarbital with diclofenac for prevent the occurrence of convulsion. Results:  The chicks on which 

the experiments were conducted showed that the median lethal dose for 4-aminopyridine was 62.59 

mg/kg i.p, while the median effective dose of 4-aminopyridine was 32.63 mg/kg. The median of 

anticonvulsant dose of phenobarbital in preventing nerve convulsions was 9.47 mg/kg i.m. These 

experiments also showed that the median of effective dose of diclofenac to prevent seizures was 7.48 

mg/kg in chicks. Isobolographic analysis proved that the drug interaction between phenobarbital and 

diclofenac against induced nerve convulsions is synergistic interaction at 0.5:0.5 ratio this result 

recorded for first time in chicks, so the value of Y is lesser than one, Where the value of Y is 

calculated through a special equation. If the point falls on the line connecting the median doses of the 

two drugs, this means that the interaction is additive, and if it falls above the line, this indicates that 

the interaction is antagonistic, but if it falls below the line, it is synergistic interference. conclusion: 

our results indicate that phenobarbital and diclofenac have an effective role when used in therapy 

convulsion and it has synergistic interaction which is characterized by more effective in chicks in 

addition diclofenac has an essential side in convulsion therapy. 
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Introduction  

Chickens and poultry are used in research in 

different fields including analgesia [1], pain [2], 

behavior, antioxidant levels [3,4] and toxicological 

studies [5]. In normal cases, the level of 

neurotransmitters is present in a balanced state, such 

that it is below the threshold value for consciousness. 

Any imbalance in this level could lead to the 

occurrence of seizures [6]. Any imbalance in 

neurotransmitters activity, whether irritating or 

inhibiting, such as serotonin, dopamine, glutamate, 

and other neurotransmitters can cause a seizure [7,8]. 

Force convulsions is characterized by the fact that it 

can occur in simple or complex form [9], 

Phenobarbital is one of the medicines used to prevent 

the formation of epileptic seizures [10-12]. This 

medication is belonging to the barbiturate family 

which distinguished by binds to their receptors and 

stimulate the occurrence of a hyperpolarization state 

by increasing the levels of chloride within the 

cell[13]. Diclofenac is a medicine belonging to the 

group of non-steroidal anti-inflammatory drugs, and 

it works as a pain reliever and anti-inflammatory [14-

16]. Diclofenac inhibits the production of 

prostaglandins which responsible for pain, 

inflammation, high body temperature, and swelling 

by inhibiting the action of cyclooxygenase enzymes, 

which help treat pain. It may also affect the function 

of lymphocytes, and prevent the accumulation of 

moderate cells, which helps treat inflammation [17]. 

Inflammation led to convulsion [18,19]. Diclofenac 

works to inhibit the effectiveness of COX2, [20-23], 

as well as inhibiting the effectiveness of COX1, 

which leads to the appearance of side effects of 

diclofenac, like the pain and ulceration of the 
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digestive system.4-aminopyridine is one from  

materials cause convulsion in various types of 

animals through the inhibition of potassium channels, 

it used to explain the activity of antiepileptic drugs in 

many researches . The lack of studies on its 

anticonvulsant effects in laboratory animals, 

encourage our research team to conduct this study 

and evaluate these effects of both phenobarbital and 

diclofenac on the nervous convulsions in chicks. 

Material and method 

Ethical approve 

The ethics committee approval of the study 

(decision number: UM.VET.2023.046) . 

Experimental chicks and medication 

 Eight-day, healthy broiler chicks, from two 

gender, utilized in the test, with body weight 44-120 

g. The dilution of 4-aminopyridine (4-aminopyridin, 

Germany) and Phenobarbital (200 mg Phenobarbital, 

Iran, 75 mg Diclofenac, Iraq) in saline solution for 

give wanted dose via 5ml/kg. 

Estimation median lethal dose of 4-aminopyridine 

in chicks 

Eight chicks were utilized, aged 7-8 days, with a 

weight of 59-97 g. The first chick was given 4-

aminopyridine at 100 mg/kg, i.p. this dose get 

depending on pilot study, enhanced with down the 

dose of 4-aminopyridine was a stable amount 10 

mg/kg, By repeating this manner following primary 

alter for three animals is enough ,It was computed to 

establish ED50 of 4-AP [24] and via using this 

equation LD= XF+Kd ,( XF= final dose, K= table 

value, d= enhanced with down the dose of 4-

aminopyridine was a stable amount) this method 

called Dixon method . 

Estimation median convulsive dose of 4-

aminopyridine in chicks 

Six chicks were applying the Dixon design, 

weighing 64-91g.A first chick administered 4-

aminopyridine 50 mg/kg, i.p., increase with decrease 

in the dose of 4-aminopyridine with a steady dose 

(10 mg/kg) [24], via using this equation LD= 

XF+Kd. The convulsant doses that led to the 

appearance of signs of nerve convulsions, such as 

muscle tension, were determined within 20 minutes 

after injection using the Dixon method. 

Estimation median anticonvulsant dose of 

phenobarbital in chicks 

Six chicks were applying the Dixon design, 

weighing 44-101g. A first chick administered 

phenobarbital 10 mg/kg, i.m., increase with reduce in 

the dose of phenobarbital with a steady dose (2 

mg/kg) [24], via using Dixon equation, The anti-

seizure dose was determined, and the chicks were 

monitored for 20 minutes, and the doses that 

prevented the occurrence of seizures were 

determined, in addition to the doses that did not 

prevent the appearance of signs of seizure and signs 

of poisoning with 4-aminopyridine, such as 

Defecation , urination, Lying on the sternum, 

screaming and seizures  

Estimation median anticonvulsant dose of 

diclofenac in chicks 

Seven chicks with the Dixon method, weighing 

44-96g.A first chick administered diclofenac 10 

mg/kg, i.m., increase with lessen in the dose of 

diclofenac with a steady dose (10 mg/kg) [24], 

Evaluation of anticonvulsant dose by Dixon 

equation. The chicks were observed for 20 minutes, 

during which the treated and untreated doses for 

convulsions were recorded, and the signs 

accompanying the convulsions, such as tension and 

relaxation of the body’s muscles, were recorded. 

Drug interaction at a ratio 0.5:0.5 of ED50 

between Phenobarbital and diclofenac  

The determination of drug interaction of 

phenobarbital with diclofenac was given at a ratio of 

0.5:0.5 .The test was carried out in chicks weighing 

57-120 g, and by using the Dixon table, first chick 

administered Phenobarbital and diclofenac 4.02 , 

3.02  mg/kg, i.m. respectively, increase with lessen in 

the dose of Phenobarbital and diclofenac with a 

stable dose (1 mg/kg) [24].To determine the form of 

drug interaction of these drugs, The interaction index 

formula was used y=dA/Da +db/Db (Da:ED50 of 

Phenobarbital , Db:ED50 of diclofenac, da/db: ED50 

of both Phenobarbital with diclofenac). By using 

isometric analysis, the average anticonvulsant doses 

were fixed for both phenobarbital and diclofenac, 

and the point at which the two doses meet was 

determined. If The location of the point was on the 

line connecting the ED50 of the two drugs. This 

indicates that the drug intervention at a ratio of 

0.5:0.5 is an additive interference, and if the point 

falls outside the line (above the line), then the 

intervention is an antagonistic interference, whereas 

if the location is the point below the line is 

synergistic interference. 

Statistical analysis 

The figure draw via Microsoft Office Excel 

version 10.  

Results 

Estimation median lethal dose of 4-aminopyridine in 

chicks 

The LD50 for 4-aminopyridine was 62.59 mg/kg, 

i.p., LD50 was establish with Dixon table after give 

the various doses of 4-aminopyridine (Table 1). 
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TABLE 1. Estimation median lethal dose of 4-

aminopyridine in chicks. 

Variables Results 

LD50mg/kg 62.59 

Average of doses mg/kg 100-60=40 

first dose mg/kg 100 

final dose mg/kg 70 

Increase - decrease in dose 

mg/kg 

10 

 Number of chicks (XXXXOXOX) 8 

X: dead, O: life 

Estimation median convulsive dose of 4-

aminopyridine in chicks 

 ED50 for 4-aminopyridine for stimulation of 

convulsion was 32.63mg/kg, i.p., The ED50 was 

establish with Dixon table after give different doses 

of 4-aminopyridine (Table 2). 

TABLE 2. Estimation median convulsive dose of 

4-aminopyridine in chicks 

Variables Results 

ED50 mg/kg 32.63 

Average of doses mg/kg 50-30=20 

First dose mg/kg 5 

Final dose mg/kg 4 

Increase - decrease in 

dose mg/kg 

1 

 Number of chicks  (XXOXOX) 6 

X: convulsion, O: no 

convulsion                                                                      

Estimation median anticonvulsant dose of 

phenobarbital in chicks 

The ED50 for phenobarbital for avoiding of 

convulsion was 9.47mg/kg, i.m., ED50 was establish 

with Dixon table subsequent to give various doses of 

phenobarbital (Table 3). 

TABLE 3. Estimation median anticonvulsive dose 

of phenobarbital in chicks 

Variables Results 

ED50mg/kg 9.47 

Average of doses mg/kg 10-6=4 

First dose mg/kg 10 

Final dose mg/kg 8 

Increase - decrease in 

dose mg/kg 

2 

 Number of chicks  (OOXOXO) 6 

X: convulsion , O: no 

convulsion                                                                       

Estimation median anticonvulsant dose of 

diclofenac in chicks 

Table 4 showed the ED50 for diclofenac for 

evading of convulsion was 7.48mg/kg, i.m., Median 

dose was fixed with Dixon table after give the 

various doses of phenobarbital. 

TABLE 4. Estimation median anticonvulsive dose 

of diclofenac in chicks 

Variables Results 

ED50mg/kg 7.48 

Average of doses mg/kg 10-4=6 

first dose mg/kg 10 

final dose mg/kg 6 

Increase - decrease in 

dose mg/kg 

2 

 Number of chicks (OOOXOXO) 7 

X: convulsion, O: no convulsion 

Drug interaction at a ratio 0.5:0.5 of ED50 

between Phenobarbital and diclofenac 

The doses producing a 50% of anticonvulsive 

effect in convulsion chicks for Phenobarbital and 

Diclofenac were 7.48 and 9.47 mg/kg, respectively, 

through Dixon method (Tables 3 and 4). Synergistic 

effect of phenobarbital and diclofenac was evaluated 

via  Isobolographic analysis , The  ED50 numbers 

was recorded (Table 5). Moreover, the data of Y was 

calculated with an equation that was establish to be 

less than 1 (Figure 1). 

TABLE 5. Parameters of Isobolographic Analysis 

for phenobarbital and diclofenac in chicks 

Variables Phenobarbital Diclofenac 

ED50 mg/ kg 4.02 3.02 

Rate of doses mg/kg 5.73-4.73=1 4.74-3.74=1 

Initial dose mg/ kg 4.73 3.74 

last dose mg/ kg 4.73 3.73 

Raise or decline in 

dose mg/kg 

1 1 

Number of chicks     (XOXOX)5 (XOXOX)5 

Y value 0.82 

X: convulsion, O: no convulsion 

 

Fig. 1. Isobolographic analysis for phenobarbital 

and diclofenac  by dixon method.  

Discussion 

Previous studies were limited to using rats and 

mice as a model for inducing nerve convulsions and 

using anticonvulsant drugs to prevent them from 

occurring. In a normal state, excitatory and inhibitory 

neurotransmitters are in a state of balance and 
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stability within the body. Preventing the occurrence 

of nerve convulsions can occur through the use of a 

wide range of drugs such as anticonvulsants [4]. 

Neurology in both humans and animals, showed that 

the convulsions after exposure to 4-aminopyridine 

may occur as a result of a change in the 

concentrations of neurotransmitters such as 

glutamate, (GABA) and serotonin [26-28], 

Moreover, the imbalance in the level of dopamine 

inside the body in rodents, may result in the 

occurrence of convulsions [24], which acting on 

inhibiting potassium channels and its effect on 

opening calcium and sodium channels [28]. Our 

results show that the effective phenobarbital dose 

was 9.47 mg/kg. This result did not agree with that of 

a study conducted on rats [28], which indicated that 

the average dose of phenobarbital was 18.1 mg/kg in 

rats. It also did not agree with a study conducted on 

rats [29], which shows that the average dose of 

phenobarbital was 32 mg/kg in rats, and this 

difference may be the result of a difference in the 

type of animals, The role of phenobarbital in 

preventing  the occurrence of convulsions may be 

due to its action on GABA receptors, as there are 

many studies in veterinary medicine that have shown 

that nerve convulsions may arise from a low level of 

GABA in the body [31-33]. Whereas GABA is the 

common target of action of both phenobarbital and 

GABA [34,35] This may be the answer to how 

phenobarbital works in preventing seizures inside the 

body of the organisms [36]. These effects may also 

be due to its action on glycine, the amount of it 

increases with treatment with anticonvulsants in 

many studies [27]. The anti-inflammatory property of 

diclofenac occurs through inhibiting the synthesis of 

Prostaglandins: Diclofenac inhibits the COX enzyme 

and thus stops the synthesis of prostaglandins and 

thrombaxane. During the occurrence of neurological 

convulsions accompanying epilepsy, the presence of 

any inflammation in the body may have an impact on 

the occurrence of these convulsions [37-39] Many 

studies have indicated a relationship between 

inflammation and seizures, as one of the causes that 

result convulsions is nerve inflammation.[40]. Since 

the seizure threshold may decreased as a result of the 

presence of inflammatory mediators [41], a study 

conducted on mice demonstrated that intestinal 

inflammation led to an increase in the number of 

seizures [42]. In normal, non-pathological 

conditions, the levels of cytokines in the serum are 

very low, while in the presence of any neurological 

defect, this will lead to an increase in their levels in 

the body [43]. This work has a very important effect 

on preventing the appearance of nervous convulsions 

using diclofenac, through its role in inhibiting the 

production of cytokines, and this gives us evidence 

of the effectiveness of using diclofenac, or an 

NSAID in general, in preventing the occurrence of 

neurological seizures in animals by preventing the 

production of cytokines in the body [44-45]. 

Conclusions  

The results of present study indicated that 

diclofenac made anticonvulsant effects on convulsion 

in chicks. In addition, diclofenac has synergizes 

effect when mixed with phenobarbital, thus 

providing a supportive advance to convulsion 

therapy. 

Acknowledgment  

The work was doing by the College of Veterinary 

Medicine, University of Mosul, Iraq.  

Conflict of interest  

The creator indicate that they without conflict of 

interest  

Funding statement 

 The funding no found in this research.   

References 

1. Fadel, M.A., Abdullah, M.A., Al-Mahmood, S.S. and 

Thanoon, I.A. Protective effect of propolis on liver 

and kidney injury caused by methotrexate in chicks. 

Iraqi J. Vet. Sci., 36(4),1067-1061(2022). DOI: 

10.33899/ijvs.2022.133021.2162 

2. Muthear, N. D., Shaymaa, AH. J., Maab, A. F., Imad, 

A. T. Artificial Sweeteners Perturbed Liver Enzymes 

in Rat Model. Pharmacognosy J. 14(5)553-

557(2022).DOI: 10.5530/pj.2022.14.135 

3. Fadel, M. A., Mustafa, K. A. and Thanoon, I.A. 

Effect of methotrexate on neurobehavior and 

cholinesterase in chicks. Iraqi J. Vet. Sci., 4, 985–

989 (2023). DOI:10.33899/IJVS.2023.138804.2844 

4. Fadel, M.A. and Mohammad, F.K. Effect of 

diphenhydramine and phenobarbital in the 

concentration of glutathione and malondialdehyde 

and glucose in plasma and brain of chicks treated 

with pentylenetetrazol. Iraqi J. Vet. Sci., 2,97-104 

(2019). DOI: 10.33899/ijvs.2019.163173 

5. Mohammad, F. K., Al-Baggou, B. K., Naser, A. S. 

and Fadel, M. A. In vitro inhibition of plasma and 

brain cholinesterases of growing chicks by 

chlorpyrifos and dichlorvos. J. Applied Animal 

Research, 4, 423-428 (2014).  

6. Lasoń, W., Chlebicka, M. and Rejdak, K. Research 

advances in basic mechanisms of seizures and 

antiepileptic drug action. Pharmacol Rep., 4,787-801 

(2013). DOI:10.1016/s1734-1140(13)71060-0. 

7. Satarker, S., Bojja, S.L., Gurram, P.C., Mudgal, J., 

Arora, D. and Nampoothiri, M. Astrocytic 

Glutamatergic Transmission and Its Implications in 

Neurodegenerative Disorders. Cells, 7,1139(2022). 

DOI:10.3390/cells11071139. 

1. Teleanu, R.I., Niculescu, A.G., Roza, E., 

Vladâcenco, O., Grumezescu, M.A. and Teleanu, 

D.M. Neurotransmitters—Key Factors in 

Neurological and Neurodegenerative Disorders of the 

Central Nervous System. Int. J. Mol. Sci., 23(11), 

5954(2022). DOI:10.3390/ijms23115954 

https://www.scopus.com/authid/detail.uri?authorId=56652385400
https://www.scopus.com/authid/detail.uri?authorId=58476381500
https://www.scopus.com/authid/detail.uri?authorId=26028692400
https://www.scopus.com/record/display.uri?eid=2-s2.0-85174241382&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85174241382&origin=resultslist
https://www.scopus.com/sourceid/19500157815?origin=resultslist
https://doi.org/10.33899/ijvs.2023.138804.2844
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9180936/
https://doi.org/10.3390%2Fijms23115954


THE EFFECT OF PHENOBARBITAL AND DICLOFENAC ON NEUROLOGICAL … 

 

Egypt. J. Vet. Sci. Vol. 55, No. 6 (2024) 

1527 

8. Berkovic, S.F. and Scheffer, I.E. Genetics of human 

partial epilepsy. Curr. Opin. Neurol., 2,110-114 

(1997). 

9. Sohn, S.J., Jeung, S., Chae, H., Cho, H., An, J., Li, 

Q., Song, W. and Youn, H. Phenobarbital-induced 

anticonvulsant hypersensitivity syndrome in a cat. J. 

Vet. Med. Sci., 12, 1850–1852(2019). 

DOI: 10.1292/jvms.19-0388 . 

10. Bhatti, S.F., De Risio, L., Muñana, K., Penderis, J., 

Stein, V.M. and Tipold, A. International Veterinary 

Epilepsy Task Force consensus proposal: medical 

treatment of canine epilepsy in Europe. BMC Vet. 

Res., 11,176(2015). DOI:10.1186/s12917-015-0464-

z. 

11. Charalambous, M., Brodbelt, D. and Volk, 

H.A. Treatment in canine epilepsy–a systematic 

review. BMC Vet. Res., 10,257(2014). 

DOI:10.1186/s12917-014-0257-9. 

12. Suddock, J.T. and Cain, M.D. Stat Pearls [Internet]. 

Stat Pearls Publishing; Treasure Island (FL): 

Barbiturate Toxicity, 4(2022). 

https://pubmed.ncbi.nlm.nih.gov/29763050/ 

13. Altman, R., Bosch, B., Brune, K., Patrignani, P. and 

Young, C. Advances in NSAID development: 

evolution of diclofenac products using 

pharmaceutical technology. Drugs, 8,859-877(2015). 

DOI: 10.1007/s40265-015-0392-z 

14. Smyth, E. M., Grosser, T., Wang, M., Yu, Y., 

FitzGerald, G.A. Prostanoids in health and disease. J 

Lipid Res., 50, 423–428(2009). 

DOI:10.1194/jlr.R800094-JLR200 

15. Endogen, A., Endogen, M.A. and Gurgul, S. Effects 

of Diclofenac Sodium on Seizure Activity in Rats 

with Pentylenetetrazole-Induced Convulsions. 

Neurochem. Res., 48, 1412–1423(2023). 

DOI:10.1007/s11064-022-03838-z. 

16. Elgarhi, R., Shehata, M. M., Abdelsameea, A. A. and 

Salem, A. E. Effects of diclofenac versus meloxicam 

in     Pentylenetetrazol-kindled mice. Neurochemical 

Research, 45, 1913–1919(2009). 

DOI: 10.1007/s11064-020-03054-7 

17. Riazi, K. and Galic, M. and Pittman, 

Q.J. Contributions of peripheral inflammation to 

seizure susceptibility: Cytokines and brain 

excitability. Epilepsy Research, 89, 34–42(2009). 

DOI: 10.1016/j.eplepsyres.2009.09.004. 

18. Fielder, E., Tweedy, C., Wilson, C., Oakley, 

F., LeBeau, F.E.N., Passos, J.F., Mann, D.A., 

Zglinicki, T. and Jurk, D. Anti-inflammatory 

treatment rescues memory deficits during aging in 

nfkb1−/− mice. Aging Cell, 19, e13188(2020). 

DOI:  org/10.1111/acel.13188 

19. Marcheselli, V.L. and Bazan, N.G. Sustained 

induction of prostaglandin endoperoxide synthase-2 

by seizures in hippocampus. Inhibition by a platelet-

activating factor antagonist. J. Biol. Chem., 

271, 24794–24799 (1996). 

DOI:10.1074/jbc.271.40.24794 

20. Klein, P., Dingledine, R., Aronica, E., Bernard, 

C., Blümcke, I., Boison, D., Brodie, M.J., Brook-

Kajal,  A.R., Forcelli, P.A., Hirsch, L.J., Kaminski, 

R.M., Klitgaard, H., Kobow, K., Lowenstein, 

D.H., Pearl, P.L., Pitkanen, A., Puhakka, 

N., Rogawski, M.A., Schmidt, D. and Löscher, 

W. Commonalities in epileptogenic processes from 

different acute brain insults: Do they 

translate? Epilepsia, 1, 37–66 (1996). 

DOI:10.1111/epi.13965 

21. Phillips, W.J. and Currier, B.L. Analgesic 

pharmacology: II. Specific analgesics. J. Am. Acad. 

Orthop. Surg., 4, 221-233(2004). 

DOI:10.5435/00124635-200407000-00003. 

22. Dubé, C.M., Brewster, A.L, Richichi, C., Zha, Q. and 

Baram, T.Z. Fever, febrile seizures and epilepsy. 

Trends Neurosci., 30,490–496(2007).  

DOI: 10.1016/j.tins.2007.07.006. 

23. Dixon, W.J. Efficient analysis of experimental 

observations. Annu. Rev. Pharmacol. Toxicol., 20, 

441462(1980).  

DOI: 10.1146/annurev.pa.20.040180.002301  

24. Lloyd, K.G., Scatton, B., Voltz, C., Bryere, P., Valin, 

A. and Naquet, R. Cerebrospinal fluid amino acid 

and monoamine metabolite levels of Papio Papio: 

correlation with photosensitivity. Brain Res., 363, 

390–394 (1986).  

DOI: 10.1016/0006-8993(86)91030-9 

25. Murugesan, A., Rani, M.R.S., Hampson, J., Zonjy, 

B., Lacuey, N. and Faingold, C.L. Serum serotonin 

levels in patients with epileptic seizures. Epilepsia, 

59, e91–7(2018). DOI: 10.1111/epi.14198 

26. Mercimek-Mahmutoglu, S., Sidky, S., Hyland, K., 

Patel, J., Donner, E.J. and Logan, W. Prevalence of 

inherited neurotransmitter disorders in patients with 

movement disorders and epilepsy: a retrospective 

cohort study. Orpha Net J. Rare Dis., 10,12 (2015). 

DOI: 10.1186/s13023-015-0234-9 

27. Borowicz, K.K. and Jaszczyk, B. Isobolographic 

interaction between AO-294, an enantiomer of 

losigamone, and phenobarbital in the mouse model 

of maximal electroshock. J. PreClin. Clin. Res., 1, 

41- 42(2007). https://www.jpccr.eu/pdf-71227-8467 

28. Hains, K.M., Maston, L.M., Dunn, E. N, Ardinger, 

C.E, Lee-Stubbs, R., Bibi, D. and McDonough, J.H. 

Comparative efficacy of valnoctamide and sec-

butylpropylacetamide (SPD) in terminating nerve 

agent–induced seizures in pediatric rats. Epilepsia, 2, 

315–321(2007). DOI: 10.1111/epi.14630 

29. García-Belenguer, S., Grasa, L, Valero, O., Palacio, 

J., Luno, I. and Rosado, B. Gut microbiota in canine 

idiopathic epilepsy: effects of disease and 

treatment. Animals, 11, 3121(2021). 

DOI:10.3390/ani11113121 

30. Löscher, W. and Rogawski, M.A. How theories 

evolved concerning the mechanism of action of 

barbiturates. Epilepsia, 8,12–25(2012). DOI: 

10.1111/epi.12025 

31. Kaila, K., Price, T.J., Payne, J.A., Puskarjov, M. and 

Voipio, J. Cationchloride cotransporters in neuronal 

development, plasticity and disease. Nat. Rev. 

Neurosci., 15,637–654(2014). DOI:10.1038/nrn3819 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6943318/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6943318/
https://doi.org/10.1292%2Fjvms.19-0388
https://doi.org/10.1007%2Fs40265-015-0392-z
https://link.springer.com/article/10.1007/s11064-020-03054-7
https://doi.org/10.1111/acel.13188
https://doi.org/10.1074/jbc.271.40.24794
https://doi.org/10.1111/epi.13965
https://www.jpccr.eu/pdf-71227-8467
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=30615805
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=30615805
https://doi.org/10.1111%2Fepi.14630
https://doi.org/10.1038%2Fnrn3819


ZUHAIR S. AHMED AND MAAB A. FADEL 

 

Egypt. J. Vet. Sci. Vol. 55, No. 6 (2024) 

1528 

32. Xie, M., Chen, H.H., Nie, S.P., Yin, J.Y. and Xie, 

M.Y. Gamma-aminobutyric acid increases the 

production of short-chain fatty acids and decreases 

pH values in mouse colon. Molecules, 22, 653(2017). 

DOI: 10.3390/molecules22040653 

33. Rivera, C. The K+/Cl− co-transporter KCC2 renders 

GABA hyperpolarizing during neuronal 

maturation. Nature, 397, 251–255(1999). 

DOI:10.1038/16697 

34. Blaesse, P., Airaksinen, M.S., Rivera, C. and Kaila, 

K. Cation-chloride cotransporters and neuronal 

function. Neuron, 61, 820–838(2009). DOI: 

10.1016/j.neuron.2009.03.003. 

35. Knebel, A., Kampe, A., Carlson, R., Rohn, K. and 

Tipold, A. Th17 cell-mediated immune response in a 

subpopulation of dogs with idiopathic epilepsy. PLoS 

ONE., 17, e0262285(2022).  

DOI: 10.1371/journal.pone.0262285.  

36. Devinsky, O.,  Vezzani, A.,  Najjar, S., De Lanerolle, 

N. C. and Rogawski, M. A. Glia and epilepsy: 

excitability and inflammation. Trends in 

Neuroscience, 36,174-184(2013). 

DOI:10.1016/j.tins.2012.11.008 

37. Vezzani, A., French, J., Bartfai, T. and Baram, T.Z. 

The role of inflammation in epilepsy. Nature 

Reviews. Neurology, 1, 31-40(2011). 

DOI: 10.1038/nrneurol.2010.178. 

38. Maroso, M., Balosso, S., Ravizza, T., Iori, 

V., Wright, C.I., French, J. and Vezzani, 

A. Interleukin-1β biosynthesis inhibition reduces 

acute seizures and drug resistant chronic epileptic 

activity in mice. Neurotherapeutics, 8, 304–315 

(2011). DOI: 10.1007/s13311-011-0039-z 

39. Vezzani, A., Aronica, E., Mazarati, A. and Pittman, 

Q. J.  Epilepsy and brain inflammation. Experimental 

Neurology, 244, 11–21(2013). 

DOI:10.1016/j.expneurol.2011.09.033 

40. De Caro, C., Leo, A., Nesci, V., Ghelardini, C., di 

Cesare Mannelli, L. and Striano, P. Intestinal 

inflammation increases convulsant activity and 

reduces antiepileptic drug efficacy in a mouse model 

of epilepsy. Sci. Rep., 9,13983(2019). 

DOI:10.1038/s41598-019-50542-0 

41. Asanuma, M., Miyazaki, I. and Ogawa, N. 

Neuroprotective effects ofnonsteroidal anti-

inflammatory drugs on neurodegenerative diseases. 

Curr. Pharm., 10, 695-700(2004). DOI: 

10.1046/j.1471-4159.2001.00205.x. 

42. Vieira, V., Glassmann, D., Marafon, P., Pereira, 

P., Gomez, R. and Coitinho, A.S. Effect of 

diclofenac sodium on seizures and inflammatory 

profile induced by kindling seizure model. Epilepsy 

Research, 127, 107–113(2016). 

DOI:10.1016/j.eplepsyres.2016.08.020 

43. Abdul-Ghani, M.R. Bakers’ yeast Induced Paw 

Edema and Fever in Chicks for Detection of Anti-

inflammatory Effects of Alpha-lipoic Acid: A new 

Approach. Egypt. J. Vet. Sci., 2,185–191(2022). 

DOIdoi.org/10.21608/ejvs.2022.107080.1314 

44. Naser, A., Albadrany Y. and Shaaban, K. A. 

Methods of Pain Assessment in Chicks as a Model. 

Egypt. J. Vet. Sci., 52, 241–249(2021). DOI: 

10.21608/EJVS.2022.163548.1396 

45. Fadel, M.A. and Mustafa, KH.A. The anti-

inflammatory effect of allopurinol and diclofenac in 

chicks model. Iraqi J. Vet. Sci., 3,547-553(2023). 

DOI: 10.33899/ijvs.2023.138108.2769 

 

 

 

 

 

  

https://doi.org/10.3390/molecules22040653
https://doi.org/10.1038/16697
https://doi.org/10.1016/j.tins.2012.11.008
http://dx.doi.org/10.1007/s13311-011-0039-z
https://doi.org/10.1016/j.expneurol.2011.09.033
https://doi.org/10.1016/j.eplepsyres.2016.08.020
https://doi.org/10.21608/ejvs.2022.107080.1314


THE EFFECT OF PHENOBARBITAL AND DICLOFENAC ON NEUROLOGICAL … 

 

Egypt. J. Vet. Sci. Vol. 55, No. 6 (2024) 

1529 

 تأثير الفينوباربيتال والدايكلوفيناك على الاختلاجات العصبية المستحدثة في نموذج أفراخ الدجاج 
 

 و ماب عزمي فاضل  زهير سالم احمد 

 

   .العراق -الموصل  -جامعة الموصل  -كلية الطب البيطري  - الادويةع الفسلجة والكيمياء الحياتية وفر

 

الفينوباربيتال هو أحد الأدوية المضادة للصرع. الدايكلوفيناك هو أحد مضادات الالتهاب غير  الخلفية العلمية:

 الستيرويدية. 

الغرض من إجراء هذا البحث هو تحديد تأثير كل من الفينوباربيتال والدايكلوفيناك على الاختلاجات العصبية  الهدف:

تم  طرائق العمل:فة إلى تحديد نوع التفاعل بين هذين الدوائين. أمينوبيريدين بالإضا-4الناتجة عن علاج الأفراخ  مع 

امينوبيريدين لإحداث الاختلاج في الأفراخ  ثم استخدمنا الفينوباربيتال مع الدايكلوفيناك لمنع حدوث -4استخدام 

 الاختلاج.

 62.59أمينوبيريدين كان -4كب الجرعة المميتة الوسطية  لمرأظهرت الافراخ التي أجريت عليها التجارب أن  النتائج: 

ملغم/كغم. وكان متوسط  32.63أمينوبيريدين -4الجرعة الفعالة الوسطية لمركب ملغم/كغم من وزن الجسم، بينما كان 

ملغم/كغم في العضل. كما أظهرت  9.47جرعة الفينوباربيتال المضادة للاختلاج في الوقاية من الاختلاجات العصبية 

ملغم/كغم في الأفراخ. أثبت تحليل  7.48الجرعة الفعالة الوسطية من الدايكلوفيناك لمنع النوبات كان هذه التجارب أن 

الأيزوبولوكرافيك أن التداخل الدوائي بين الفينوباربيتال والدايكلوفيناك ضد الاختلاجات العصبية المستحثة هو تفاعل 

 Yأقل من واحد، حيث يتم حساب قيمة  Yلأفراخ، فإن قيمة وسجلت هذه النتيجة لأول مرة في ا 0.5:0.5تآزري بنسبة 

من خلال معادلة خاصة. إذا وقعت النقطة على الخط الواصل بين الجرعة الفعالة الوسطية للعقارين، فهذا يعني أن 

  ري.التداخل إضافة، وإذا وقعت فوق الخط، دل ذلك على أن التفاعل تضادي، أما إذا وقعت تحت الخط، فإنه تداخل تآز

تشير نتائجنا إلى أن الفينوباربيتال والدايكلوفيناك لهما دور فعال عند استخدامهما في علاج الاختلاجات، كما  الخلاصة:

أن لهما تفاعل تآزري يتميز بأنه أكثر فعالية في الأفراخ، بالإضافة إلى أن للدايكلوفيناك جانب أساسي في علاج 

 الاختلاجات.

بة ، الفينوباربيتال ، الأفراخ، دايكلوفيناك الصوديوم ، الاختلاج .النو الكلمات الرئيسية:  


