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Introduction 
It is true that hyperthyroidism induce nephropathy and also hasten CKD.Since the earliest phases of chronic 

kidney disease (CKD), oxidative stress has been amplified and plays a crucial role in the pathophysiology of 

renal failure. Podocyte damage, proteinuria, the onset of focal segmental glomerulosclerosis (FSGS), and 

tubulointerstitial fibrosis have all been directly associated with the induction of renal pro-oxidant enzymes 

with excessive production of reactive oxygen species (ROS) and accumulation of dityrosine-containing protein 

products produced during oxidative stress (advanced oxidation protein products, or AOPPs). Vascular 

oxidative stress is thought to be a major factor in the development of chronic kidney disease (CKD), and ROS 
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combination with angiotensinogen converting enzyme inhibitors (Captopril). Fifty male 
adult Sprague Dawley rats were assigned into five equal groups ten rats each, control group, 
hyperthyroidism induced nephropathy (HTN) group, HTN liraglutide treated group, HTN 
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may act as mediators of the disease's compromised renal autoregulation and myogenic responses of afferent 

renal arterioles. Inflammation and oxidative stress are two characteristics of CKD (1) 

            Glucagon like peptide-1 (GLP-1), a peptide hormone derived from the digestive system, regulates insulin 

secretion, food intake, and gut motility to effectively maintain postprandial glucose homeostasis. Many of the 

medications used today to treat type 2 diabetes, obesity, and other conditions are based on GLP-1, as are other 

novel compounds that are in the development stage (2). When nutrients are consumed, intestinal-derived 

incretin hormones are released. These hormones are secreted at low levels during the basal state and decrease 

postprandial hyperglycemia by increasing the amount of insulin secreted in response to meals (3) 

In hyperthyroidism, autophagy is vital in remodeling and conservation of function. A common progression of 

nearly all chronic kidney illnesses to end-stage kidney disease is renal fibrosis. Autophagy is a highly conserved 

lysosomal protein degradation system that keeps intracellular homeostasis intact by breaking down protein 

aggregates, damaged organelles, and invasive infections. Autophagy has a role in the development of renal 

fibrosis in the glomeruli and tubulointerstitial compartment, according to mounting data. On the other hand, 

the precise function of autophagy in renal fibrosis remains unclear (4). Under stressful circumstances, 

autophagy activation protects renal cells (5). 

          It has been demonstrated that autophagy, a crucial stress-responsive system, plays a role in the etiology 

of several kidney disorders, including renal fibrosis (6). However, autophagy is not essential for kidney 

development (7). It is vital for adult kidney resident cells and is closely linked to the development of renal 

fibrosis (6). 

          Furthermore, the following are the main characteristics of renal fibrosis: (1) the infiltration of 

inflammatory cells, such as dendritic and macrophage cells; (2) the activation and proliferation of 

myofibroblasts from different sources; (3) the production and long-term accumulation of various ECM 

components, such as collagens, fibronectin, laminin, glycoproteins, and proteoglycans; (4) and renal tubular 

atrophy and microvascular rarefaction. And this in agreement with (8,9). 

       Thus, the present study was designed to investigate the renal damage due to hyperthyroidism and the 

possible effect of GLP-1 agonist and captopril. 

2. Material and method. 

2.1 Experimental design: 

 Forty-five adult male albino rats (250-300) gram weight and (6-8) weeks old were purchased from the 

experimental animal house of the Faculty of Veterinary Medicine, Zagazig University and housed in conditioned 

room at a temperature of 24 OC with 12 h dark/ light cycle at a density of 4 rats per cage. After adaptation for 1 

week rats were subdivided into five groups, (G1) (Control negative): Rats will be serving as anon-treated group 

and will be given distilled water Dailly by gastric gavage, (G2): Rats will be serving as control positive 

(hyperthyroidism induced nephropathy) which will be given levothyroxine drug (T4 Thyro) orally (0.3ml / kg) 

daily for 4 weeks (10). (GP 3): Rats will be given levothyroxine drug (T4 thyro) orally (0.3ml / kg for 4 weeks 

daily (10). Then they will be given (GLP-1 agonist) liraglutide (Saxenda)150mcg/Kg twice a week for 4 weeks 

(GP 4): Rats will be given levothyroxine drug (T4 thyro) orally (0.3M / kg) daily for 4 weeks (10). and then 

they will be given captopril (100ml/ kg) twice a week for 4 weeks -(12). (GP 5): Rats will be given 

levothyroxine drug (T4 thyro) orally (0.3M / kg) daily for 4weeks (10).and then they will be given combination 

of saxenda with captopril for twice a week for 4 weeks (150mcg of saxenda -100ml/kg of captopril) ( 11,12). 

  

 

2.2 Biochemical Analysis: 

         Blood urea nitrogen, serum uric acid, and serum creatinine were measured according to the 

manufacturer’s instructions (SPINREACT, Gerona, Spain). Additionally, to determine the oxidant/antioxidant 

activity, the renal tissue was homogenized and centrifuged at 3000 rpm for 10 min; the supernatant was stored 

at −80 until used. Following manufacturer’s instructions, renal malondialdehyde (MDA), reduced glutathione 

(GSH), catalase (CAT), and superoxide dismutase (SOD) were measured using the sandwich ELISA method (My 



Khalifa El-Dawy / Afr.J.Bio.Sc. 6(1) (2024)                                                                                      Page 744 to 10 
 
 

 
 

BioSource, San Diego, CA, USA) and total antioxidant capacity (TAC) was assayed using a colorimetric assay kit 

(ABTS, Enzyme method, My BioSource, San Diego, CA, USA). 

2.3 Gene expression 

Total RNA was isolated from mononuclear cell layer (MNC), Br-MSCs-EXOs, Br-MSCs, and kidney tissue using 

qiazol (Qiagen, Hilden, Germany). The total extracted RNA concentration and quality was determined using 

NanoDrop® ND-1000 UV—Vis spectrophotometer (thermos scientific, Waltham, MA, USA). On the other hand, 

the mRNA was reverse-transcribed with a high-capacity reverse transcriptase kit (Applied Biosystem, Foster 

City, CS, USA). Finally, the produced cDNA was diluted at 1–5, aliquoted, and stored at −20 °C for the gene 

expression study. The real-time PCR reaction was conducted in a total reaction volume of 20 µL, 10 µL TOPreal™ 

qPCR 2X PreMIX, SYBR Green with low ROX, (Enzynomics, Daejeon, Republic of Korea), 1 µL of forward and 

reverse primer supplied by (Sangon Biotech, Beijing, China) , and nuclease-free water up to 20 µL, as previously 

reported in [13,14]. The expression levels of mRNA was normalized to Gapdh. The relative expressions was 

performed with 2−ΔΔCT [15]. 

2.4 Statical analysis: 

       The mean ± standard error mean (S.E.M) was used to describe continuous variables. The normality of the 

data was checked with a Shapiro–Wilk test. In homogeneous data, one-way analysis of variance (ANOVA) was 

used, followed by Tukey’s honest significant difference test for multiple group comparison using SPSS (Version 

20; SPSS Inc., Chicago, IL, USA); a p value less than 0.05 (p < 0.05) was considered statistically significant. 

3. Result 

3.1 Effect of semaglutide and/or captopril on Uric acid level. 

The result of the present work illustrated a significant P<0,05 up regulation in Uric acid expression of 

Nephropathy group than the control group figure (1). However, liraglutide and-or captopril administration 

show a significant P<0,05 down regulation   in Uric acid expression compared with Nephropathy group., More 

over administration of captopril with liraglutide showed more a significant improvement than administration 

of lira or captopril alone figure (1) 

 
Figure (1) effect of liraglutide and -or captopril administration on Uric acid mg\dl in T4 induced 

nephropathy. 

3.2 Effect of semaglutide and/or captopril on serum creatinine. 

The result of the contemporary investigation revealed a significant P<0,05 up regulation in creatinine 

expression of Nephropathy group than the control group figure (2). However, liraglutide and-or captopril 

administration show a significant P<0,05 down regulation   in creatinine expression compared with 
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Nephropathy group., More over administration of captopril with liraglutide showed more a significant 

improvement than administration of lira or captopril alone figure (2). 

 

 
Figure (2) effect of liraglutide and -or captopril administration on creatinine mg\dl in T4 induced 

nephropathy. 

3.3 Effect of liraglutide and/or captopril on serum urea. 

 The result of the contemporary current work showed a significant P<0,05 up regulation in Urea 

expression of Nephropathy group than the control group figure (3). However, liraglutide and-or captopril 

administration show a significant P<0,05 down regulation   in Urea expression compared with Nephropathy 

group., More over administration of captopril with liraglutide showed more a significant improvement than 

administration of lira or captopril alone figure (3). 

 
Figure (3) effect of liraglutide and -or captopril administration on Urea mg\dl in T4 induced 

nephropathy. 

3.4 Effect of liraglutide and/or captopril on the expression level of beclin-1. 

The result of the contemporary investigation showed a significant P<0,05 down regulation in Beclin-1 

expression of Nephropathy group than the control group figure (4). However, liraglutide and-or captopril 

administration show a significant P<0,05 up regulation   in Beclin-1 expression compared with Nephropathy 
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group., More over administration of captopril with liraglutide showed more a significant improvement than 

administration of lira or captopril alone figure (4). 

 
Figure (4) effect of liraglutide and -or captopril administration on Beclin-1 in T4 induced nephropathy. 

3.5 Effect of liraglutide and/or captopril on the expression level of LC3-II. 

The result of the current study showed a significant P<0,05 down regulation in LC3-II expression of 

Nephropathy group than the control group figure (5). However, liraglutide and-or captopril administration 

show a significant P<0,05 up regulation   in Beclin-1 expression compared with Nephropathy group., More over 

administration of captopril with liraglutide showed more a significant improvement than administration of lira 

or captopril alone figure (5). 

 
Figure (5) effect of liraglutide and -or captopril administration on LC3-II in T4 induced nephropathy. 

3.6 Effect of liraglutide and/or captopril on the expression level of  P62. 

          The result of the present work showed a significant P<0,05 up regulation in 

P62 expression of Nephropathy group than the control group figure (6). However, liraglutide and-or captopril 

administration show a significant P<0,05 down regulation   in P62 expression compared with Nephropathy 
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group., More over administration of captopril with liraglutide showed more a significant improvement than 

administration of lira or captopril alone figure (6). 

 
Figure (6) effect of liraglutide and -or captopril administration on P62 in T4 induced nephropathy. 

4. Discussion. 

The current study aimed to explore nephropathy induced by hyperthyroidism and the benefits of GLP-1agonist 

(saxenda)and captopril for treating this. Accumulating evidence has implicated that GLP-1 may have a 

beneficial effect on renal diseases, but the mechanism is not fully understood. Here we show that GLP-1agonist, 

liraglutide, inhibits oxidative stress. In the proximal tubule, GLP-1 inhibits the sodium-hydrogen ion exchanger 

isoform 3, which leads to natriuresis. This has been a partial explanation for the antihypertensive effects of 

GLP-1 receptor agonists. GLP-1 regulates the glomerular filtration rate, though the processes are complex and 

might be affected by factors such as blood glucose levels. The renal effects mediated by GLP-1 may be signaled 

through the renin-angiotensin system or atrial natriuretic peptide. GLP-1 therapy has been shown to be reno 

protective, independent of metabolic benefits, in many rodent studies in models of acute kidney injury and 

diabetic nephropathy.    Probably the mechanism behind this protection is the inhibition of oxidative stress and 

renal inflammation. Although rare and limited, clinical trials suggestive of GLP-1-mediated renal protection do 

exist. But acute and chronic kidney disorders are serious global health issues that require action (16). 

            Moreover GLP-1agonist administration showed significantly improved in renal oxidative stress that in 

line with (16,17). The favorable actions of captopril were not a consequence of an overall reduction in serum 

albumin concentration or glomerular filtration rate because the relative fall in fractional albumin clearance was 

quantitatively consistent with the reduction in absolute albumin excretion. Such a possibility that reduced 

albuminuria might be a consequence of improved metabolic management was excluded further by the fact that 

blood glucose concentrations and hemoglobin Alc percentages during the renal clearance trials remained quite 

stable inbothgroups.  

 Even in patients with overt diabetic nephropathy, a continuous subcutaneous insulin infusion that 

improves metabolic control does not halt or reverse the accelerating increase in albuminuria. On the same text 

captopril and-or liraglutide administration showed significantly improved in renal oxidative stress without 

performing effect than the other treatment and this agrees with (18,19) Which could be referred to Liraglutide 

and captopril reduced renal oxidative stress. Furthermore, GLP-1agonist administration showed significantly 

improved in autophagy and renal fibrosis and this in line with (20,21). Moreover, liraglutide administration 

showed a significant effect in autophagy and renal fibrosis and this agrees with (22). On the same text captopril 

and-or liraglutide administration significantly improve autophagy and renal fibrosis without performing effect 

than the other treatment. This agrees with (23). Which could be referred to combination of captopril and 

liraglutide improve autophagy and renal fibrosis.  
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5. Conclusion: 

 Administration of liraglutide and- or captopril showed significant effect in hyperthyroidism induce 

nephropathy via altering renal autophagy signaling pathway. 
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