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ABSTRACT
Introduction: Natural extracts are a suitable alternative in reducing the harmful effects of drugs and chemicals.
Aim of the Work: evaluated the role of the spirulina in reducing pathological tissue lesions in the liver and kidneys of 
gentamicin-treated rats, as well as the relationship between these effects and antioxidant levels and other biochemical factors. 
Materials and Methods: In this study, 24 rats were evenly distributed into 4 groups, each group comprising 6 rats. Group 1 
cocedered control, Group 2 administered 1000 mg/kg of spirulina, Group 3 was administered 100 mg/kg of gentamicin I M. 
Group 4 was subjected to the same dosages and treatment methods as G2 and G3, with a 5-day course of Gentamicin and a 
12-day course of spirulina.
Results: Gentamicin group recorded significantly increase in Alanine aminotransferase, Aspartate transaminase, Creatinine, 
and Urea concentrations. The group given spirulina following gentamicin treatment had lower levels of liver and kidney 
enzymes than the group given gentamicin alone and there was also an increase in the glutathione, as well as a drop in 
malondialdehyde levels.   In the histopathological analysis, the Gentamicin-treated group exhibited coagulative necrosis also 
vacuolar degeneration in liver cells, along with central vein congestion. In the kidneys, this group displayed glomeruli atrophy, 
dilatation of the Bowman's space, the presence of hyaline casts in tubules of renal, with coagulative necrosis of epithelial cells 
lining renal tubule, when Gentamicin combined with Spirulina, the liver section revealed intact hepatocytes. In the kidney 
section of the same group, glomeruli remained intact, with only mild cell swelling observed in the epithelial cells lining the 
tubules of renal. 
Conclusion: spirulina has beneficial effects in the liver and kidneys of rats given gentamicin.
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INTRODUCTION                                                               

Spirulina is a one source of protein, vitamin, amino 
acids, mineral, essential fatty acid, antioxidants, and more. 
Its versatile applications encompass human and animal 
nutrition, serving as both food and a dietary supplement. 
This remarkable alga has a history of traditional 
consumption spanning centuries and has even found use 
in cosmetics. Furthermore, in both in vitro and in vivo 
studies, Spirulina has efficacy in addressing various health 
concerns, including certain types of cancer, anemia,, viral 
infections, vascular diseases, radiation prevention[1,2,3].

Since the 1980s, spirulina has been employed in 
healthy food, fodder, and biochemical products. Spirulina 
is, in fact,  has no side effects and is naturally nontoxic[4,5].

Antibiotics known as aminoglycosides are a type of 
antibiotic that is used to treat serious illnesses all over 
the world. However, its side effects, such as ototoxicity, 
nephrotoxicity, neuromuscular inhibition, and allergic skin 
reactions, remain a point of contention[6,7,8].

Gentamicin, an antibiotic in this class, is more toxic to 
the kidneys than other antibiotics in this class. Increased 
creatinine and urea, and proximal acute renal necrosis, are 
all symptoms of gentamicin-induced nephrotoxicity[9,10]. 
Although the specific mechanism of gentamicin-induced 
renal damage is unknown, free radical has a role in kidney 
injury progression[11,12].

Protein synthesis and enzyme processing, such as ALP, 
AST, and ALT release, are two of the liver's most important 
tasks. Leakaging of liver enzymes into blood occurs due 
to liver damge[13,14]. Previous research has shown that 
gentamicin administration increased activity of the liver 
enzymes ALT, AST, and ALP in serum when compared to a 
control. Higher hepatic cell membrane fluidity was linked 
to increased liver enzyme levels, resulting in enzyme 
release into the bloodstream[15,16]. 

Spirulina platensis, a type of bluegreen alga, is commonly 
employed as a protein and vitamin supplement[17]. It is rich 
in proteins (60-70%), vitamins (4%), minerals, amino 
acids, essential fatty acids, and antioxidants[18].  
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The aim of our study was to see if spirulina might 
protect rats from the sub-acute toxicity of gentamicin, as 
well as the effect of gentamicin on the liver and kidney 
tissue, as well as the relationship between biochemical and 
oxidative stress indicators.

MATERIALS AND METHODS                                         

Medicines
In this investigation, gentamicin ampoule from 

the (DMS CHEMICAL PHARMACEUTICAL INC 
LIMITED) company used a dose of 100 mg\kg. Spirulina, 
sourced from DXN Company, was used in the study. 
Dosages prepared by  the dissolving 1000 mg per kilogram 
of body weight in 2 ml per kilogram of distilled water. 
These dosages were administered using an oral dosing 
syringe with a Gavage needle.

Experience design
Animals

This investigation involved a total of 24 male rats a 
weight range of 150-200 grams. These rats divided into 
four groups, of 6 animals.

With the treatment lasting five days for Gentamicin 
and 12 days for spirulina. The groups were divided into the 
following categories:

• G1:Control group given distal water only.

• G2:Spirulina group 1000 mg/kg oral dosage[19].

• G3:Gentamicin group intramuscular injection, 100 
mg/kg[20].

• G4: Identical doses and methods of administration 
were used in the gentamicin and spirulina groups, 
spirulina first, then gentamicin.

Ethical approval

All the methodologies employed in this experiment 
received approval from University of Mosul's College of 
Vet- Medicine.  Animal Ethics Committee under reference 
UM.VET.2021.35 (Iraq).

Biochemical measurements
At the finish of the experiment, rats were anesthetized 

using ether. Sampls of blood then obtained from retroorbital 
venous plexus and subsequently centrifuged for 15 minutes 
at 3000 rpm in non-heparinized tubes. The resulting serum 
collected then stored at -20°C until measurements of 
alanine aminotransferase, aspartate aminotransaminase, 
urea, and creatinine were performed. The Alman method 
was employed for the assessment of glutathione levels, 
while malondialdehyde levels, indicating oxidative stress, 
were determined using a specific method[21,22]. 

Histological preparations
The kidney and liver specimens were surgically 

removed and meticulously cleansed with water. They were 
subsequently preserved in 10% formalin until histological 

preparations were conducted. Standard protocols were 
followed, which involved cutting 4 mm thick paraffin 
sections of each tissue, followed by staining with 
hematoxylin stain and eosin. slides were then examining 
using a light-microscope to discern any pathological 
alterations.

Statistical analysis
Data were assessed for mean and standard error using 

SPSS software for statistical-analysis. A one-way analysis 
of variance test was then used, followed by the LSD test, 
with a significance at p less than 0.05.

RESULT                                                                                  

Biochemical measurements
Findings of biochemical tests examining the levels of 

liver and kidney function enzymes revealed that the ALT 
and AST concentrations in the group of gentamicin were 
significantly change from control  and the other groups. 
The group given spirulina following gentamicin treatment 
had lower levels of liver enzymes than the group given 
gentamicin alone (Table 1).

The group OF gentamicin alone, recorded a significant 
difference observed in the creatinine and urea levels, 
signifying a substantial increase in their concentrations. 

When gentamicin was combined with spirulina, the 
levels of creatinine and urea were significantly lower than 
when gentamicin was used alone (Table 1).

Spirulina group had a much higher significant level 
of glutathione than the other groups, according to the 
findings. In comparison to the other groups, the glutathione 
concentration in gentamicin group that significantly lower. 
(Table 2).

Malondialdehyde in the gentamicin group was 
higher when compared to the control and the rest groups                       
(Table 2).

Result of histopathological investigation

The histopathological examination of liver and kidney 
tissues from different experimental groups revealed 
distinctive architectural features. In the control group (G1), 
the liver exhibited a typical configuration characterized 
by well-preserved hepatocytes, sinusoidal structures, and 
central veins (Figures 1,2). Likewise, the kidney cortex 
displayed the customary arrangement of the glomeruli,  
also the proximal renal tubules, and lastly the distal renal 
tubules (Figures 3,4).

In contrast, the liver sections from the Spirulina-
treated group (G2) revealed a normal hepatic architecture, 
featuring intact hepatocytes, central veins, and portal areas 
(Figures 5,6). Furthermore, the kidney cortex in this group 
exhibited an unaltered configuration of the glomeruli, also 
the proximal renal tubules, and the distal renal tubules 
(Figures 7,8).
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Conversely, the liver sections from the Gentamycin-
treated group (G3) displayed pronounced pathological 
changes, characterized by coagulative necrosis marked 
by eosinophilic cytoplasm and the absence of nuclei, 
accompanied by vacuolar degeneration of hepatocytes 
surrounding central veins and central vein congestion 
(Figures 9,10,11). The kidney in this group exhibited an 
atrophy of the glomeruli,  and dilatation of Bowman's 
space, hyaline casts within the renal tubules, and 
coagulative necrosis of the epithelial cells that lining the 
renal tubules, also infiltration of the   inflammatory cell 
(Figures 12,13,14).

In the group treated with both Gentamycin and Spirulina 
(G4), the liver sections displayed intact hepatocytes and 
portal areas with central vein congestion (Figures 15,16). 
Similarly, the kidney sections in this group exhibited 
intact glomeruli with mild swelling of the epithelial cells 
that lining renal tubules (Figures 17,18). These findings 
suggest that Spirulina treatment appears to mitigate the 
adverse effects induced by Gentamycin in both liver and 
kidney tissues, preserving the structural integrity observed 
in the control group.

Fig. 1: Histological image of a rat liver from the Control group, displaying 
a typical architectural arrangement characterized by hepatocytes (labeled 
as A), sinusoids (labeled as B), and the central vein (labeled as C). (H&E 
staining), (scale bar 100μm).

Fig. 2: Histological image of the rat liver within the Control group, 
illustrating the typical structural elements of hepatocytes (labeled as 
A), sinusoids (labeled as B), and the central vein (labeled as C).  (H&E 
staining), (scale bar 100μm).

Fig. 3: Histological image of the rat kidney from the Control, showcasing 
the typical structural arrangement: glomeruli (labeled as A), proximal 
renal tubules (labeled as B), and distal renal tubules (labeled as C).  (H&E 
staining),  (scale bar 100μm).

Fig. 4: Histological image of the rat kidney within the Control, revealing 
the customary structural configuration : glomeruli (labeled as A), the 
proximal renal tubule  (labeled as B), and the  distal renal tubule  (labeled 
as C).  (H&E staining),  (scale bar 100μm).

Fig. 5: Histological image of the rat liver in the Spirulina-treated 
group, showcasing a preserved architectural structure characterized by 
hepatocytes (labeled as A), central vein (labeled as B), and portal area 
(labeled as C).  (H&E staining),  (scale bar 100μm).
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Fig. 6: Histological image of the rat liver in the Spirulina-treated group, 
highlighting the conserved structural arrangement characterized by 
hepatocytes (labeled as A), sinusoids (labeled as B), and the central vein 
(labeled as C).  (H&E staining),  (scale bar 100μm).

Fig. 7: Histological image of the rat kidney in the Spirulina-treated group, 
demonstrating the well-preserved structural configuration: glomeruli 
(labeled as A), the proximal renal tubule  (labeled as B), the distal renal 
tubule  (labeled as C).  (H&E staining),  (scale bar 100μm).

Fig. 8: Histological image of the rat kidney within the Spirulina-treated 
group, highlighting the preserved structural organization: (labeled as A),  
the proximal renal tubule  (labeled as B), the distal renal tubules (labeled 
as C).  (H&E staining),  (scale bar 100μm).

Fig. 9: Histological image of the rat liver in the Gentamycin-treated 
group, revealing coagulative necrosis (labeled as A) and vacuolar 
degeneration (labeled as B) in hepatocytes surrounding the central vein, 
alongside congestion of the central vein (labeled as C).  (H&E staining),  
(scale bar 100μm).

Fig. 10: Histological image of the rat liver in the Gentamycin-treated 
group, highlighting oncotic coagulative necrosis (labeled as A), vacuolar 
degeneration (labeled as B), and cloudy swelling (labeled as C) of 
hepatocytes surrounding the central vein.  (H&E staining),  (scale bar 
100μm).

Fig. 11: Histological image of the rat liver in the Gentamycin-treated 
group, featuring coagulative necrosis of hepatocytes surrounding the 
central vein (labeled as A) and sinusoidal dilatation (labeled as B).   (H&E 
staining),  (scale bar 100μm).
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Fig. 12: Histological image of a rat kidney from a Gentamicin-treated 
include A) glomerular atrophy, B) Bowman's space dilation, C) the 
presence of hyaline casts in the renal tubules, D) the coagulative necrosis 
affecting epithelial cells lining renal tubule, and E) and  infiltration of 
inflammatory cells.  (H&E staining),  (scale bar 100μm).

Fig. 13: Histological image of a rat kidney from a Gentamicin-treated 
group is presented, revealing notable pathological changes, including A) 
glomerular atrophy, B)   Bowman's space dilation, C) the loss of renal 
tubules, and D) and coagulative necrosis affecting epithelial cells lining 
the renal tubule.  (H&E) staining),  (scale bar 100μm).

Fig. 14: Histological image of a rat kidney from a Gentamicin-treated 
group is presented, revealing A) coagulative necrosis and B) vacuolar 
degeneration of epithelial cell  lining the renal tubule.  (H&E staining),  
(scale bar 100μm).

Fig. 15: Histological image of a rat liver from a group that received 
treatment with Gentamicin combined with Spirulina. The image exhibits 
healthy hepatocytes (A) and an intact portal area (B), accompanied by 
central vein congestion (C).  (H&E staining),  (scale bar 100μm).

Fig. 16: Histological image of a rat liver from a group subjected to 
treatment with Gentamicin in combination with Spirulina. Within the 
image, healthy hepatocytes (labeled as A) and well-preserved sinusoids 
(marked as B) are observed, alongside central vein congestion (designated 
as C).  (H&E staining),  (scale bar 100μm).

Fig. 17: Histological image of a rat kidney from a group treated with 
Gentamicin in combination with Spirulina. In this image, intact glomeruli 
(labeled as A) are observed, alongside mild cell swelling of  epithelial cell  
lining renal tubule  (indicated as B).  (H&E staining),  (scale bar 100μm).
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Fig. 18: Histological image of a rat kidney from a group treated with both Gentamicin and Spirulina revealing presence of intact glomeruli (labeled as A), along 
with a mild cloudy swelling of epithelial cell lining the renal tubule (identified as B).  (H&E staining),  (scale bar 100μm).

Table 1: Represents the level of some biochemical markers in serum of rats

Groups &Treatment AL-Conc. IU/L AST-Conc. IU/L Creat- conc.mg/dl Urea-Conc.mg/dl

Control  5.01 ±0.61 30.6 ±2.05 0.5 ±0.05 69.8 ±6.05

Gentamycin 100 mg/kg 13.2±0.5 *bc 47.7±6.05*bc 1.4±0.03* bc 106±9.03*bc

Spirulina 1000 mg/kg 6.04±0. 03 33.3±1.05 0.7±0.03 70.0±0.03 

Gentamicin100mg/kg & Spirulina-1000 mg/kg 8.01±0.02 34.5±4.0  0.8±0.04  73.8±4.04  

Each group consisted of six animals, and data as mean values with standard errors (mean ± SE). Notations were used to signify statistical significance: an 
asterisk (*)  a significant difference compared to the control, 'b' indicated significance compared to Spirulina 1000mg/kg, and 'c' marked significant differences 
in groups treated with both Gentamicin and Spirulina.

Table 2: Represents oxidative stress markers in the rats of  the experiment

Groups &Treatment GSH Nmol\ml MDA Nmol\ml

Control Group 0.01 ±0.005 4.6 ±1.05

Gentamycin 100mg/kg 0.005 ±0.001*bc 8.7±2.05* bc

Spirulina 1000mg/kg 0.04±0.003 4.9±1.05 

Gentamicin100mg/kg & Spirulina1000mg/kg 0.01±0.002 4.5±1.0  

Each group consisted of six animals, and data   as mean values with standard errors (mean ± SE). Notations were used to signify statistical significance: an 
asterisk (*) represented a  difference compared to control, 'b' indicated significance compared to Spirulina 1000mg/kg, and 'c' marked significant differences in 
groups treated with both Gentamicin and Spirulina.

DISCUSSION                                                                               

Certain medications can induce oxidative stress 
by producing drug-derived radicals that deplete the 
body's antioxidant defenses and interact directly with 
biomolecules, potentially leading to adverse effects[23,24]. 
Gentamicins have side effects that are linked to oxidative 
stress. Long-term clinical use is limited stress in addition 
kidney and liver impairment[25,26].

The present of aminoglycosides in proximal convoluted 
renal tubule causes a variety of morphologies, including 
swelling, the appearance of vacuoles and necrosis in 
epithelial cells[27,28]. The accumulation of the drug in 
tubular cells and its interactions with membranes and 
other organelles lead to disruption of their functions with 
metabolic and functional changes[29,30].

Gentamicin promotes renal cortical phospholipid 
diseases and impairs the activities of many organelles[31,32].

The study confirmed that a 100 mg/kg dose of 
gentamicin resulted in moderate hepatotoxicity and renal 
toxicity, evident from elevated levels of AST, ALT, urea, and 
creatinine, along with observable hepatic and renal damage 
in histopathological examinations. These findings suggest 
that gentamicin induces oxidative stress, characterized by 
increased lipid peroxidation and reduced glutathione levels. 
Interestingly, when rats received spirulina, there was an 
increase in antioxidant levels, particularly glutathione, and 
a decrease in malondialdehyde levels.

The capacity of the biological and antioxidant 
characteristics of spirulina is due to its components; sulfur, 
polysaccharides, omega-3a, and unsaturated fatty acids, 
which repair the DNA damaging and it protect against 
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oxidative / nitrite stress enhancing the histopathological 
condition of the kidneys and liver[33,34]. Spirulina has the 
ability to lower interleukin levels in the blood, especially 
IL-8, and the tumor necrosis factor and inhibit the effects 
of the enzyme of nitric oxide synthase and enzyme of 
cyclooxygenase-2 also synthesis the pro-inflammatory 
cytokines[35,36]. Spirulina also promotes the growth of small 
intestinal bacteria and has probiotic effects, as well as the 
fact that sulfolipids inhibit the activity of DNA polymerase, 
inhibiting the production of superoxide anion[37]. All 
potentiate the protective action of the liver through this 
mechanism.

The findings of the curent study highlight the 
antioxidant, anti-inflammatory, immunomodulatory, and 
chemopreventive properties of spirulina, as underscored by 
numerous previous studies[38]. spirulina extract suppresses 
the induced apoptosis without affecting cell survival by 
significantly inhibiting the increase in free radical levels, 
decreasing cytochrome c release, increasing mitochondrial 
membrane potential, and decreasing overexpression of 
proapoptotic protein Bax[39,40].

CONCLUSION                                                                      

Spirulina possesses antioxidant and anti-inflammatory 
capabilities, as well as other biological qualities, according 
to this study. These qualities have been used to counteract 
gentamicin's harmful effects on the liver and kidneys.

RECOMMENDATION                                                          

Spirulina's antioxidant activities can be utilized by 
combining it with some chemicals that cause oxidative 
stress since spirulina has beneficial effects in the 
hepatorenal toxicity of gentamicin.

ACKNOWLEDGMENT                                                         

We extend our heartfelt thanks to the University 
of Mosul, with special appreciation to the College of 
Education and the College of Veterinary Medicine, for their 
invaluable support and provision of essential resources,  

CONFLICT INTERESTS                                                          

There are no conflicts of interest.

REFERENCE                                                                                 
1. Ravi M, De SL, Azharuddin S, Paul SF. The beneficial 

effects of Spirulina focusing on its immunomodulatory 
and antioxidant properties. Nutr. Dietary Supple. 
2010, 30;2:73-83. https://doi.org/10.2147/NDS.S9838

2. Arages, M.L., Rico, R.M., Abdala-Díaz, R.T., 
Chabrillón, M., Sotiroudis, T.G., Jiménez, C., Acidic 
polysaccharides of Arthrospira (Spirulina) platensis 
induce the synthesis of TNFα in RAW macrophages. 
J Appl Phycol, 2012, vol. 24, pp. 1537-1546. https://
doi.org/10.1007/s10811-012-9814-4

3. Matufi F, Choopani A. Spirulina, food of past, present 
and future. Health Bio Biopharma. 2020;3(4):1-20.
https://www.healthbiotechpharm.org/article_133130_
31e1fb831566fdfb8b7ef96757ad822b.pdf

4. Yamgar PV, Dhamak VM. Therapeutics role of 
spirulina platensis in disease prevention and treatment. 
IP International J Comprehensive  Advan  Pharma . 
2022 Mar 15;7(1):30-9. https://doi.org/10.18231/j.
ijcaap.2022.006

5. Yaakob Z, Ali E, Zainal A, Mohamad M, Takriff MS. 
An overview: biomolecules from microalgae for 
animal feed and aquaculture. J Bio Rese-Thessaloniki. 
2014 Dec;21(1):1-0. https://doi.org/10.1186/2241-
5793-21-6

6. Hanberger H, Edlund C, Furebring M, G. Giske 
C, Melhus Å, Nilsson LE, Petersson J, Sjölin J, 
Ternhag A, Werner M, Eliasson E. Rational use of 
aminoglycosides-review and recommendations by the 
Swedish Reference Group for Antibiotics (SRGA). 
Scandinavian j infec diseases. 2013 Mar 1;45(3):161-
75. https://doi.org/10.3109/00365548.2012.747694

7. Sykes JE, Papich MG. Antibacterial drugs. Can feli  
infec dise . 2014:66-86. https://doi.org/10.1016/B978-
1-4377-0795-3.00008-9

8. Al-Abdaly Y, Alfathi M, Al-mahmood S. Comparison 
of Azithromycin Toxicity in Chickens and Quails. 
Iranian Journal of Veterinary Medicine. 2023 Feb 15. 
http://dx.doi.org/10.32598/ijvm.17.4.1005354

9. Granowitz EV, Brown RB. Antibiotic adverse 
reactions and drug interactions. Critic care clini. 
2008, 1;24(2):421-42. https://doi.org/10.1016/j.
ccc.2007.12.011

10. Cuzzocrea S, Mazzon E, Dugo L, Serraino I, Di Paola 
R, Britti D, De Sarro A, Pierpaoli S, Caputi AP, Masini 
E, Salvemini D. A role for superoxide in gentamicin-
mediated nephropathy in rats. European j   pharma 
. 2002 , 16;450(1):67-76. https://doi.org/10.1016/
S0014-2999(02)01749-1

11. Ratliff BB, Abdulmahdi W, Pawar R, Wolin MS. 
Oxidant mechanisms in renal injury and disease. 
Antiox redox sign. 2016 20;25(3):119-46. https://doi.
org/10.1089/ars.2016.6665

12. Agrawal S, Dhiman RK, Limdi JK. Evaluation 
of abnormal liver function tests. Postgr med j. 
2016,1;92(1086):223-34. https://doi.org/10.1136/
postgradmedj-2015-133715

13. Alubaidy GF. Study the biochemical effect of gum 
arabic in liver injury and blood serum of mice induced 
by gentamicin. Bas J Vet Res. 2013;12(1):243-52.  
https://doi.org/10.33762/bvetr.2013.76205

14. Nkosi CZ, Opoku AR, Terblanche SE. Effect of 
pumpkin seed (Cucurbita pepo) protein isolate 
on the activity levels of certain plasma enzymes 
in CCl4‐induced liver injury in low‐protein fed 
rats. Phytotherapy Research: International J Devo 
Pharma and Toxico Evalu  Natur  Produ  Deriva . 
2005;19(4):341-5. https://doi.org/10.1002/ptr.1685



1673

                                                Alfathi et. al.,

15. Agrawal S, Dhiman RK, Limdi JK. Evaluation of 
abnormal liver function tests. Post  med  j . 2016, 
1;92 (1086): 223-34. https://doi.org/10.1136/
postgradmedj-2015-133715

16. Ozer J, Ratner M, Shaw M, Bailey W, Schomaker 
S. The current state of serum biomarkers of 
hepatotoxicity. Toxic. 2008 20;245(3):194-205. 
https://doi.org/10.1016/j.tox.2007.11.021

17. Chronakis IS, Galatanu AN, Nylander T, Lindman 
B. The behaviour of protein preparations from blue-
green algae (Spirulina platensis strain Pacifica) at the 
air/water interface. Colloids and Surfaces A: Physic 
Engin  Aspe . 2000 , 10;173(1-3):181-92. https://doi.
org/10.1016/S0927-7757(00)00548-3

18. Anvar AA, Nowruzi B. Bioactive properties of spirulina: 
A review. Microb  Bioact. 2021:134-42. https://doi.
org/10.25163/microbbioacts.412117B0719110521

19. Karadeniz A, Yildirim A, Simsek N, Kalkan Y, Celebi 
F. Spirulina platensis protects against gentamicin‐
induced nephrotoxicity in rats. Phytotherapy Research: 
An International Journal Devoted to Pharmacological 
and Toxicological Evaluation of Natural Product 
Derivatives. 2008 Nov;22(11):1506-10.

20. Ademiluyi AO, Oboh G, Owoloye TR, Agbebi 
OJ. Modulatory effects of dietary inclusion of 
garlic (Allium sativum) on gentamycin–induced 
hepatotoxicity and oxidative stress in rats. Asian 
Pacific journal of tropical biomedicine. 2013 Jun 
1;3(6):470-5.

21. James RC, Goodman DR, Harbison RD. Hepatic 
glutathione and hepatotoxicity: changes induced 
by selected narcotics. J Pharm    Exper  Therap . 
1982, 1;221(3):708-14. https://citeseerx.ist.psu.edu/
viewdoc/download?doi=10.1.1.1072.4036&rep=rep1
&type=pdf

22. Buege JA, Aust SD. [30] Microsomal lipid 
peroxidation. InMeth enzyme, 1978  (Vol. 52, pp. 302-
310). Academic press. https://doi.org/10.1016/S0076-
6879(78)52032-6

23. Orhan H, Şahin G. In vitro effects of NSAIDS and 
paracetamolon oxidative stress-related parameters 
of human erythrocytes. Experim  Toxico  Patho . 
2001,1;53(2-3):133-40. https://doi.org/10.1078/0940-
2993-00179

24. Atrakchi A, Clerch L. Free Radical Mechanisms 
of Cellular Injury Symposium: Introduction. 
Exper  Bio  Med . 2001, 1;226(7):619. https://doi.
org/10.1177/153537020222600701

25. Lopez-Novoa JM, Quiros Y, Vicente L, Morales AI, 
Lopez-Hernandez FJ. New insights into the mechanism 
of aminoglycoside nephrotoxicity: an integrative point 
of view. Kidn intern. 2011 , 1;79(1):33-45. https://doi.
org/10.1038/ki.2010.337

26. Pazhayattil GS, Shirali AC. Drug-induced impairment 
of renal function. Inter j nephro renova d. 2014;7:457. 
https://doi.org/10.2147/IJNRD.S39747

27. Nonoyama T, Fukuda R. Drug-induced 
phospholipidosis-pathological aspects and its 
prediction. J toxico patho. 2008;21(1):9-24. https://
doi.org/10.1293/tox.21.9

28. Al-Sabawi BH, Sadoon HS, Saeed MG. Histochemical 
study of the hepatic metacestodes in sheep infected 
with hydatidosis. Iraqi Journal of Veterinary Sciences. 
2023 Jan 1;37(1):45-51. https://vetmedmosul.com/
article_174356.html

29. Nonoyama T, Fukuda R. Drug-induced 
phospholipidosis-pathological aspects and its 
prediction. J toxico  patho . 2008;21(1):9-24. https://
doi.org/10.1293/tox.21.9

30. Choung HY, Jean-Gilles J, Goldman B. Myeloid 
bodies is not an uncommon ultrastructural finding. 
Ultras  Patho . 2022 , 2;46(1):130-8. https://doi.org/1.
1080/01913123.2021.2022054

31. Mahi-Birjand M, Yaghoubi S, Abdollahpour-
Alitappeh M, Keshtkaran Z, Bagheri N, Pirouzi A, 
Khatami M, Sineh Sepehr K, Peymani P, Karimzadeh 
I. Protective effects of pharmacological agents against 
aminoglycoside-induced nephrotoxicity: A systematic 
review. Exp Opin  Drug Safe . 2020 , 1;19(2):167-86.  
https://doi.org/10.1080/14740338.2020.1712357

32. Tafazoli S, O'Brien PJ. Drug-associated mitochondrial 
toxicity. Drug-Induced Mitochondrial Dysfunction. 
2008 Sep 11:71. https://pubmed.ncbi.nlm.nih.
gov/26992920/

33. Khan SA, Priyamvada S, Farooq N, Khan S, Khan 
MW, Yusufi AN. Protective effect of green tea extract 
on gentamicin-induced nephrotoxicity and oxidative 
damage in rat kidney. Pharma Rese. 2009 , 1;59(4):254-
62. https://doi.org/10.1016/j.phrs.2008.12.009

34. El-Baky A, Hanaa H, El Baz FK, El-Baroty GS. 
Enhancement of antioxidant production in Spirulina 
platensis under oxidative stress. Acta physiologiae 
plantarum. 2009 ;31(3):623-31. https://doi.
org/10.1007/s11738-009-0273-8

35. Rani Y, Gondo H, Indahsari NK. The Effect of spirulina 
on Apoptosis (Stored Biology Materials) To Pregnant 
Rat Wistar in the Second Trimester Wich is Induced 
By IL-6. InIOP Conference Series: Earth Enviro  Sci, 
2018 , 1 (Vol. 217, No. 1, p. 012042). IOP Publishing.
https://doi.org/10.1088/1755-1315/217/1/012042

36. Kulshreshtha A, Jarouliya U, Bhadauriya P, Prasad 
GB, Bisen PS. Spirulina in health care management. 
Curr pharma bio. 2008 , 1;9(5):400-5. https://doi.
org/10.2174/138920108785915111



1674

SPIRULINA AGAINST GENTAMICIN TOXICITY IN RAT

37. Abdel-Daim MM, Farouk SM, Madkour FF, Azab SS. 
Anti-inflammatory and immunomodulatory effects 
of Spirulina platensis in comparison to Dunaliella 
salina in acetic acid-induced rat experimental colitis. 
Immunopharm  immunotoxic . 2015 , 4;37(2):126-39. 
https://doi.org/10.3109/08923973.2014.998368

38. Jadaun P, Yadav D, Bisen PS. Spirulina platensis 
prevents high glucose-induced oxidative stress 
mitochondrial damage mediated apoptosis in 
cardiomyoblasts. Cytote. 2018 ;70(2):523-36. https://
doi.org/10.1007/s10616-017-0121-4

39. Jiang L, Wang Y, Yin Q, Liu G, Liu H, Huang Y, Li 
B. Phycocyanin: a potential drug for cancer treatment. 
J Cancer. 2017;8(17):3416. https://doi.org/10.7150/
jca.21058

40. Mohd Sairazi NS, Sirajudeen KN. Natural products and 
their bioactive compounds: neuroprotective potentials 
against neurodegenerative diseases. Evidence-Based 
Complem  Alterna  Med . 2020 Feb 14;2020. https://
doi.org/10.1155/2020/656539



1675

                                                Alfathi et. al.,

الملخص العربى

التأثير المحسن للسبيرولينا في سمية الجينتامايسين في أنسجة الكبد والكلى في ذكور 
 الجرذان

محمد يونس احمد ال فتح1، يمامة زهير صالح العبدلي2، فاطمة قاسم محمد الحيالي3

1قسم علوم الحياة، كلية التربية للعلوم الصرفة، جامعة الموصل، الموصل، العراق

2فرع الفسلجة والكيمياء الحياتية والأدوية، كلية الطب البيطري، جامعة الموصل، الموصل، العراق

3قسم علوم الحياة، كلية العلوم، جامعة الموصل، الموصل، العراق

 
مقدمة: تعد المستخلصات الطبيعية بديلا مناسبا في الحد من التأثيرات الضارة للادوية والمواد الكيميائية. 

هدف البحث: هدفت هذه الدراسة تقييم دور السبيرولينا في الحد من الآفات النسجية المرضية في الكبد والكلى للجرذان 
المعاملة بالجنتاميسين والعلاقة بين هذه التأثيرات ومستويات مضادات الأكسدة والعوامل البيوكيميائية الأخرى.

الأولى  المجموعة  اعتبرت  بها 6 حيوانات.  اربع مجاميع كل مجموعة  الى  قسمت 24 جرذ  العلاج:  مواد واساليب 
مجموعة سيطرة، وتم إعطاء المجموعة الثانية 100ملغم/كغم من الجنتاميسين حقنا بالعضلة، والمجموعة الثالثة 1000 
ملغم/كغم من السيبرولينا، واعطيت المجموعة الرابعة كلا من الجنتامايسين والسيبرولينا وبنفس الجرع وطرق الإعطاء، 

استمر العلاج 5 أيام للجنتامايسين. 
مجموعة  في  واليوريا  والكرياتينين   AST اسبارتيت  الالنين  وناقلة    ALTامين الالنين  ناقلة  تراكيز  كانت  النتائج: 
الجنتاميسين أعلى بكثير مما كانت عليه في مجموعة السيطرة والمجاميع الأخرى. كان في المجموعة التي عولجت 
بالسبيرولينا بعد المعاملة بالجنتاميسين مستويات أقل من إنزيمات الكبد والكلى مقارنة بالمجموعة التي أعطيت الجنتاميسين 
وحده، كما كانت هناك زيادة في الجلوتاثيون، بالإضافة إلى انخفاض في مستويات مالونديالديهيد في المجموعة نفسها. 
بالوريد  المحيطة  الكبد  لخلايا  فجوياً  وتنكسًا  تجلطيا  نخرًا  الجنتامايسين  لمجموعة  المرضي  النسجي  الفحص  أظهر 
المركزي واحتقان الوريد المركزي وفي الكلية ضمور الكبيبات وتوسع حيز بومان  والقوالب الزجاجية في النبيبات 
الكلوية ونخر تجلطي للخلايا الظهارية المبطنة للنبيبات الكلوية. اظهرت مجموعة الجنتاميسين مع السبيرولينا خلايا 
كبدية سليمة مع احتقان في الوريد المركزي بالكبد، وكانت الكلى من نفس المجموعة الكبيبات الكلوية سليمة مع تورم 

خلوي طفيف للخلايا الظهارية المبطنة للنبيبات الكلوية.
الاستنتاج: السبيرولينا لها آثار مفيدة في كبد وكلية الجرذان البيضاء المعاملة بجرع عالية من الجنتاميسين


