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Abstract--- The present study was aimed to detect the effect of rifampicin on the apoptotic pathway in the rat 

renal cells, the experimental animals divided randomly into four groups, each group consist of 10 rats, the group 1 

consider as control group and administrated with distilled water for period 28 days while the rest groups 

administrated with gastric dose (50,100,150 mg/kg) respectively for period 28 days. the rifampicin started promote 

apoptosis in renal cells was evaluated histologically by aiding scanning electron microscope (S.E.M) techniques 

tissue of animals treated with the low dose of rifampicin , there are small blebs on the surface of the outer cell with 

few pores in it and the surface in general appears smooth with the presence of red blood cells indicating bleeding, 

while the animals treated with the moderate dose  shows the presence of more numerous blebs than the low group, 

and the outer surface appears rough and perforated, while for the group of animals treated with high dose, it 

showed the presence of many blebs with a clear perforation of the surface. 
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I. INTRODUCTION 

Rifampicin effective antibiotics is often used for cure many disease and infections, is bacterial antibiotics drug 

used to treatment bacterial infections, at the beginning was used to cure tuberculosis (Eminzade et.al,2008). 

Rifampicin induce many morphological and metabolic deflections in hepatic cells, because of the ability of liver to 

detoxify the harm effect of these compounds (Santhosh et.al, 2007) . 

There was important effect of rifampicin on lipid peroxidation when it’s administrated to mice after one week of 

treatment (Upadhyay et.al,2007 ),other studies find out when the rats receiving (250 mg/kg/day) for period one 

month there was increasing in the level of triglycerides ,cholesterol and free fatty acids, while there was significant 

influence  of rifampicin on the level of liver enzyme AST, ALP ,also when these antibiotic administrated to the rats 

would be elevate the level of liver enzymes (Rana et.al,2010).in the same direction ,other findings reported that ,the 

rats treatment with rifampicin (250 mg/kg) for the same period , there was noticeable increasing in the level of 

serum bilirubin and no changes  in the level of creatinine and urea(Tasduq et al., 2007 ). Antibiotics  such as 

gentamycin and amoxcilline excreted by the kidney, but small amount thought that  toxic and harmful effect ,would 

be reabsorbed and accumulated in the proximal renal cells(conde et .al,2006). Apoptosis  programmed cell death  

and consider as active form of cell death and have morphological characteristics include both of cytoplasmic and 

nucleic shrinking ,both of them ,apoptotic cells and apoptotic bodies engulfed by neighboring cells , so the apoptosis 

unclear in histological sections even if have important influence on the cell lysis(Saad et.al,2009 ) 

Apoptosis has been confirmed to happen in the renal cells, thus the significant induced by apoptosis in renal 
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cytotoxicity has become serious, we designed this study to identify the mechanism of renal cells death promoted by 

rifampicin with different level dose (50,100,150 mg/kg/day) respectively. 

II. MATERIAL AND METHODS 

The current study was performed on white male albino rats having body weight ranged from 200 to 250 g This 

study was conducted in the animal house of the College of Science / University of Qadisiyah, where in this study 40 

adult male rats were used ina this study, randomly divided into four equal groups for the drug, control group and 

three groups treated with gastric dosage Low, moderate and high (50, 100, 150 mg / kg)  respectively for a period of 

28 days, the control group was administrated with 0.9% NaCl (sterile normal saline) at the dose 2ml/kg  for 28 days 

while the second group was administrated with rifampicin at dose( 50mg/kg/day) for 28 days,  the third group was 

administrated with rifampicin at dose (100mg/kg/day) for 28 days, while the fourth group was administrated at dose 

(150mg/kg/day) for 28 days. Then kidney tissues collected from all animals were immediately fixed by immersion 

in 2.5% glutaraldehyde in 1% M phosphate buffer pH 4.7 for 24 hours at 4 C, tissue specimens were post fixed were 

post fixed in1% osmuim tetraoxide (OsO4) and then dehydrate in ascending grade of ethanol then embedded in 

Epon resin mixture, after ultrathin sections were preparing, these ultrathin sections were examined and 

photographed under a scanning electron microscope (S.E.M) (Saad et.al, 2009). 

III. RESULTS AND DISCUSSION 

Rifampicin  induced apoptosis in rat renal cells was determined by using scanning electron microscope 

(S.E.M) .The first group that was consider as control group was administrated with 0.9% NaCl (sterile normal 

saline) at the dose 2ml/kg  for 28 days, the data show that  no significant  changes in the renal cell. 

 

Image 1: The Rats Treated with 0.9% NaCl) at the Dose 2ml/kg: The Cell Membrane Appears Naturally and 

Regularly of the Renal Cells 
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Image 2: The Rats Treated with 50mg/kg, the Image of the SEM shows the Presence of Few Pores (P) with Distinct 

Bubbles (B) Visible from the Surface of Renal Cells 

The second group of rats that were treated with rifampicin  at dose (50mg/kg/day) for 28 days show that the 

plasma membrane of renal cells  irregular and few blebs projected and located on the renal cell’s surfaces with few 

pores and few red blood cells. The third group of rats which were treated with (100mg/kg/day) for 28 days, their 

results indicated that many blebs more than in second group and many pores more than that were in second groupe 

with a lot of red blood cells (RBCs). 

 

Image 3: The Rats treated with 100mg/kg, the Image of the SEM Shows the Presence of More Pores (P) with More 

Bubbles (B) Visible from the Surface In Addition to Aggregation of Red Blood Cells (R).of Renal Cells 
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Image 4: The Rats Treated with 150mg/kg, the Image of the SEM Shows a Lot of Pores (P) with Bubbles (B) 

Visible from the Surface In Addition to Cytoplasmic Lysis (CL) of the Renal Cells 

While the fourth group that were treated with 150mg/kg/day  for 28 days , the data of these group reported that  

several  significant changes included lysis of cytoplasm and a lot of blebs on the renal cell’s surfaces and irregular 

plasma membrane and alt of red blood cells RBCs. 

The gained results and data of this paper showed that rifampicin promoted apoptosis in rat’s renal cells as 

indicated by morphological changes of renal cells compared with control group as well as the rifampicin induce 

cytotoxicity of renal cells at different doses ranged from 50mg/kg/day to 150 mg/kg/day. 

Rifampicin induce apoptosis  and cytotoxicity  by promoted reactive oxygen system (ROS) is believed that have 

significant  role in cellular changes and cytotoxicity, the effect occur by several ways such as DNA fragmentation, 

protein denaturation and oxidation of plasma membrane lipids(Kalayerasn et.al,2009 ).apoptosis and necrosis caused 

by reactive oxygen species and cytotoxicity depending on dose of drug, so the high doses of drugs caused plasma 

membrane  irregular and cellular organelles dysfunction such as  inability of mitochondria  to provided sufficient of 

ATP level which is necessary for cellular activates (Denne et. al,2006 , Giorgi et.al,2012). 

Depending on the present data of this study and compare with previous studies(Conde et.al,2006 ) which 

concluded that ; there weren’t balance  between oxidant and antioxidant leading to cellular membrane 

damage ,because ROS  promoted apoptosis or necrosis by cells shrinkage , DNA fragmentation  and alternative of 

cell membrane permeability. 

When high concentration of drugs accumulated in the lysosomes of renal cells lead to induce apoptosis in renal 

cells and significant morphological changes involved with apoptosis have been occur especially alteration of plasma 

membrane architecture  and many blebs that are showed , changing in the permeability of plasma membrane because 

of a lot of pores(Servias et.al,2005 ).These results are in agreement with those indicated that remarkable changes in 
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architecture of renal cell membrane by activation of free radicals that cause induced phospholipid peroxidation and 

ruptured cell membrane in rats treating with rifampicin(Ravi et.al,2010). 

In the present study the images of scanning electron microscope (S.E.M) reported that many blebs in the plasma 

membrane of renal cells, these blebs consider as remarkable sign to form apoptotic bodies. Because of degradation 

of cytoskeleton, caspase 3 necessary blebs formation where activation of caspase 3 lead to degradation of ROCK 

that important in proteins of cytoskeleton synthesis (Hartmann et.al, 2015). The proteins of ROCK caused moving of 

DNA fragments on the blebs and apoptotic to facilitate engulfed them by phagocytes (Iorgaa, & Daraa, 2019, 

Shabana et.al, 2012). While the pores formation on the surface of plasma membrane attributed to the effect of 

Caspase 3 on DFNA5 which moved to the plasma membrane and lead to dismantle and degradation  of plasma 

membrane and pores formation(Giorgi et.al,2012 , Gueydan et.al,2018).  

REFERENCES 

[1] Conde de la rosa l., M.schormaker T., vermken M. Busit –homan, R.Havinga,R.Jansen, 

H.Moshage.(2006).superoxide anion and hydrogen peroxide induce hepatocyte death by different 

mechanism: involvement of JNK and EPK MAP kinases J.hepatol.,44:918-929. 

[2] Denne,N.,U, Rauen, H, Grod and J. Lautermann,.(2002).involvement of the mitochondrial permeability 

transition in gentamicin ototoxicity.hear.ros.,169:47-55. 

[3] Eminzade, S., Uras, F., Izzettin, F.V., (2008). Silymarin protects liver against toxic effects of anti-

tuberculosis drugs in experimental animals. Nutr. Metab. 5, 18. 

[4] Giorgi, C., Baldassari, F., Bononi, A., Bonora, M., De Marchi, E., Marchi, S. & Wieckowski, M. R. (2012). 

Mitochondrial Ca2+ and apoptosis. Cell calcium, 52(1), 36-43. 

[5] Gueydan, Zhang, Y., Chen, X., C., & Han, J. (2018). Plasma membrane changes during programmed cell 

deaths. Cell research, 28(1). 

[6] Hartmann, S., Ridley, A. J., & Lutz, S. (2015). The function of Rho-associated kinases ROCK1 and 

ROCK2 in the pathogenesis of cardiovascular disease. Frontiers in pharmacology, 6, 276. 

[7] Iorgaa, A., & Daraa, L. (2019). Cell death in drug-induced liver injury. Drug-Induced Liver Injury, 31. 

[8] Kalayerasn., S., P. Nagendra probha, N. Sriram, R. Manik, M. Arumugam and 

G.Sundhandiran.(2009).dially 1 sulfide enhances antioxidant and inhibit inflammation through the 

activation of Nrf2 against gentamicin – induced nephrotoxicity in wister rats Eur.J.pharmeol,6:162-171. 

[9] Lee, W. M. (2003). Drug-induced hepatotoxicity. New England Journal of Medicine, 349(5), 474-485. 

[10] M.B. Shabana, Hania M. Ibrahim , Soheir E.M. Khadre, Marwa G. Elemam.(2012). Influence of rifampicin 

and tetracycline administration on some biochemical and histological parameters in albino rats The Journal 

of Basic & Applied Zoology.65:299-306. 

[11] Rana, S.V., Pal, R., Vaiphei, K., Ola, R.P., Singh, K.,( 2010). Hepatoprotection by carotenoids in isoniazid-

rifampicin induced hepatic injury in rats. Biochem. Cell Biol. NBC Res. Press 88 (5), 819–834. 

[12] Ravi, V., Patel, S.S., Verma, N.K., Dutta, D., Saleem, T.S.M., (2010). Hepatoprotective activity of Bombax 

Ceiba Linn against isoniazid and rifampicin-induced toxicity in experimental rats. Int. J. Appl. Res. Nat. 

Prod. 3 (3), 19–26. 

[13] Saad  Alkahtani, Saud A.alarifi and Amin al-doaiss.(2009).Dtection of  apoptosis induced by gentamicin in 

rat hepatocytes international  jurnal of zoological research,5(4):161-170. 

[14] Santhosh, S., Sini, T.K., Anandan, R., Mathew, P.T.,( 2007). Hepatoprotective activity of chitosan against 

isoniazid and rifampicin-induced toxicity in experimental rats. Eur. J. Pharmacol. 572, 69–73. 

[15] Servias,H.,P.Simissen,G.Tharian,G.Essem,F.Bbambek,P.Tukens and M.Mangeot .(2005).getamicin- 

induced aopotosis in LLC-PKI cells  involment of lysosomes and mitochondria .606:321-333. 

[16] Tasduq, S.A., Kaiser, P., Sharma, S.C., Johri, R.K., (2007). Potentiation of isoniazid-induced liver toxicity 

by rifampicin in a combinational therapy of antitubercular drugs (rifampicin, isoniazid and pyrazinamide) 

in Wistar rats. A toxicity profile study. Hepatol. Res. 37, 845–853. 

[17] Ewaid, S.H., Abed, S.A., 2017. Water quality index for Al-Gharraf River, southern Iraq. Egypt. J. Aquatic 

Res. 43 (2), 117–122.  



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 05, 2020 

ISSN: 1475-7192 

DOI: 10.37200/IJPR/V24I5/PR2020278 

Received: 18 Mar 2020 | Revised: 30 Mar 2020 | Accepted: 08 Apr 2020                                                                        5708 

[18] Ewaid, S.H.; Abed, S.A.; Al-Ansari, N. Crop Water Requirements and Irrigation Schedules for Some 

Major Crops in Southern Iraq. Water 2019, 11, 756. 

[19] Ewaid, S.H.; Abed, S.A.; Al-Ansari, N. Water Footprint of Wheat in Iraq. Water 2019, 11, 535. 

[20] Salwan Ali Abed et al 2019 J. Phys.: Conf. Ser. 1294 072025. 

[21] Abed, Salwan Ali, 2017. Occurrence of Anatidae in Sawa Lake: A Ramsar Wetland Site in Southern Iraq. 

Journal of Advanced Zoology. J. Adv. Zool. 38 (1) : 43-51. 

[22] Abed, S. A. and Salim, M. A. (2019). The first record of Asian Pied starling gracupica contra Linnaeus, 

1758 (Aves, Sturnidae) in Iraq. Eco. Env. & Cons. 25 (1) : ; pp. (106-110). 

[23] Salwan Ali Abed & Mudhafar A. Salim (2018). Breeding observations of the Black-winged Kite Elanus 

caeruleus (Desfontaines, 1789) in Iraq, Zoology and Ecology, 28:1, 21-24,  

[24] Salim, M. A. and Abed, S. A. (2017). Avifauna Diversity of Bahr Al-Najaf Wetlands and the Surrounding 

Areas, Iraq. Jordan Journal of Biological Sciences. Volume 10, No. 3 P. 167-176. 

[25] Salim, M. A. and Abed, S. A. (2019). The first oriental honey buzzard pernis ptilorhynchus (Temminck, 

1821) in Iraq. Eco. Env. & Cons. 25 (1); pp. (1926-1929). 

[26] Ewaid, S.H.; Abed, S.A.; Al-Ansari, N. Assessment of Main Cereal Crop Trade Impacts on Water and 

Land Security in Iraq. Agronomy 2020, 10, 98. 

[27] Upadhyay, G., Kumar, A., Singh, M.P., (2007). Effect of Silymarin on pyrogallol-and rifampicin-induced 

hepatotoxicity in mouse. Eur. J. Pharmacol. 565, 190–201. 


