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  ABSTRACT  
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histology: Male Albino Rats: 

lipocaline-2. 

 The kidneys are major organs that clear the drugs. Urine is one of the 

primary elimination routes for drugs and metabolites to be excreted outside 

of the body. Most drugs are predominantly excreted via the kidneys as their 

metabolized products. The present study was done to investigate the 

histopathological impact of desloratadine doses on renal tissues, 

histological features, and their impact on serum lipocalin-2, Kidney 

function test (blood urea, and creatinine). In this study 36 Male Wistar rats 

have been used and divided into 3 groups (twelve for each one); group 1 

(control), group 2 & group 3 treated Male Wistar rats, were orally treated 

with desloratadine at a dose of 0.142 mg/kg and 0.245 mg/kg in saline every 

day for three weeks. Al the rats were euthanized under deep anesthesia and 

tissue samples were obtained by perfusion fixation. After routine 

histological procedures, the paraffin sections were stained with 

hematoxylin and eosin and examined histologically. The treatment of 

desloratadine led to a significant decrease in the reduced serum levels of 

lipocaline-2, urea and creatinine. In association, desloratadine -induced 

deleterious histological alterations including congested blood vessels and 

construction with detachments of tubules from underling basement 

membrane. Our results point out the risk of increased renal damage due to 

a long-term use of desloratadine. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

The kidney is highly susceptible to chemical damage, compared to other organs, partly owing to its unequally 

high blood flow, and because of its complexity both anatomically and functionally, involved in the secretion 

of several, toxins, and regulate the volume and composition of the extracellular fluid to maintain homeostasis 

by constantly processing the plasma by filtration, reabsorption, and secretion of substances, thereby help in 

preserving the internal environment of the body [1], [2]. Histamine institutes several immediate 

hypersensitive reactions, which are mainly responsible for triggering the allergic responses, it is produced 

mainly by mast cells and basophils, where it resides in a preformed state within secretory granules [3]. 

Desloratadine (des- carboethoxy-loratadine, CAS 100643 −71−8), is a second generation, tricyclic 

antihistamine that which has a selective and peripheral H1-antagonist action Desloratadine can also stabilize 
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mast cell membranes, and thereby prevent the release of histamine. As desloratadine is the active metabolite 

of loratadine, it is possible that at least part of the potential loratadine effect is in actuality a desloratadine 

effect [4], has both a potent antihistaminic function and anti-inflammatory properties. It is metabolized by 

isoenzymes of the cytochrome P450 system; including mostly CYP3A4 and CYP2D6.It is almost totally (97- 

99 %) bound to plasma proteins [5], [6]. 

 

Thus, this study investigates the effects of varying desloratadine doses on renal tissues, histological features, 

and their impact on serum lipocalin-2, Kidney function test (blood urea, and creatinine). 

 

2. MATERIALS AND METHODS 

The experimental study was carried out on 12 rats (about 1.5-2.1 kg), during the period from March to July 

2021, it has been achieved in the animal house of the college of veterinary medicine / Tikrit University. The 

animals were received normal basal diet and tap water ad libitum in a constant environment (room 

temperature 28 ± 2°C, room humidity 60 ± 5%) with a 12/12 h light/ dark cycle [7]. The set of rules applied 

in this study was agreed by the Animal Ethics Committee of Tikrit University/Veterinary Medicine College 

(4644/18/7 in 14/3/2019). In this study we investigated the effects of different doses of desloratadine on renal 

tissues. Forty albino adult male Wistar rats weighing 200 to 220 g were divided equally into four groups. The 

rats in the control group (n = 10) were each received with 1 cc of physiologic saline. The other two groups 

were given desloratadine doses. The rats in the first (n = 12), and second (n = 12) groups were received with 

desloratadine at a dose of 0.142 mg/kg and 0.245 mg/kg in saline every day for three weeks. 

 

At the end of the experimental period, after the animals were sacrificed, they were autopsied kidney tissue 

samples were prepared for histopathologic assessment.  After sacrifice, kidney was obtained from the rat and 

immediately fixed in 10% neutral buffered formalin, dehydrated with graded series of ethyl alcohol and 

embedded in paraffin. Sections of 5 microns were cut and stained with eosin and hemotoxylin. 

Photomicrographs of the stained slides were taken using digital camera attached to light microscope [8- 11]. 

Blood samples were centrifuged at 3000 rpm for 10 minutes, serum was separated immediately, and evaluated 

for renal function parameters. Serum Urea and creatinine were measured with commercially available kits 

that were obtained from Biodiagnostic, Egypt. The serum levels of NGAL was determined using ELISA kits 

according to the manufacturer’s instructions. 

 

Statistical analysis: Data were calculated as mean with standard deviation. For comparison of the statistical 

significance between the studied groups, Student’s t test was used. A P value less that 0.05 was set to represent 

statistical significance. 

 

3. RESULTS 

Our biochemical test results showed that serum blood urea, and Cr, were significantly (p<0.05) increased in 

in rats treated with desloratadine in both doses (0.142 and 0.245mg/kg) (19.42±1.69; and 28.08±2.28), 

(0.63±0.10, and 0.86±0.08 mmol/L) respectively when compared to control rats (4.47±0.70 mmol / L) 

and(0.079±0.09mmol/L) respectively. Furthermore, serum levels of NGAL was in rats treated with 

desloratadine in both doses (0.142 and 0.245mg/kg) were significantly increased (28.14±2.71; and 

40.69±3.39 ng/mL) respectively when compared to the control rats (18±1.82 ng/mL). On contrary as shown 

in Table 1. 

 

Table 1. Comparisons between mean values of LCN2, BU, and creatinine in the different studied groups 

using ANOVA test. 

https://www.teikyomedicaljournal.com/
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Treatment Control Desloratadine (0.142 

 mg/kg) 

Desloratadine 

(0.245 mg/kg)  

LCN2 [ng/mL] 18±1.82c 28.14±2.71 40.69±3.39a 

BU (mmol / L) 4.47±0.70 19.42±1.69 28.08±2.28 

Serum Cr (mmol/L) 0.079±0.09 0.63±0.10 0.86±0.08 

 

3.1 Kidney Histopathology 

Kidney cortex of experiment group 1 shows, swelling and deterioration of some renal corpuscles and change 

in cortex texture compared with normal group figures [1 and 2].  

 

While the kidney cortex of experimental group 2 revealed a severe blood vessels congestion with beginning 

of shrinkage and atrophy of some renal corpuscles, and some samples there was a complete degeneration of 

renal corpuscle and replacement of the tissues by RBC with beginning of peripheral fibroses. Figures [3-6] 

 

 
Fig [1]: Kidney cortex of control group shows, normal appearance of renal corpuscles and tubules with 

homogenous texture. 10X, H&E. 
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Fig [2]: kidney cortex of experiment group 1 shows, swelling [ back arrows] and deterioration of some 

renal corpuscles [white arrows]. 5X, H&E. 

 

 
Fig [3]: kidney cortex of experimental group 2 shows, severe blood vessels congestion [ black arrow] with 

beginning of shrinkage and atrophy of some renal corpuscles [ white arrows]. 5X, H&E. 
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Fig [4]: kidney cortex of experimental group 2 shows, shrinkage and degeneration and renal corpuscle 

[arrow]. 20X, H&E. 

 

 
Fig [5]: kidney cortex of experimental group 2 shows, widening of bowman capsule space due to shrinkage 

[ black arrow] and complete degeneration of renal corpuscle and replacement by RBC [ white arrow] with 

beginning of peripheral fibroses [small black arrow]. 50X, H&E. 
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Fig [6]: kidney cortex of experiment group 2 shows, severe congestion of blood vessels [ white arrow] with 

fibroses [ black arrows]. 10X, H&E. 

 

Medulla of control group shows normal thickness of tubules and homogenous texture compared with the 

medulla of experimental group 1 and 2 which clarified a clear congestion of blood vessels and construction 

with detachments of tubules from underling basement membrane. Figures [7-9]. 

 

 
Fig [7]: medulla of control group shows normal thickness and tubules and homogenous texture. 10X, H&E. 
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Fig [8]: medulla of experimental group 1 shows, congested blood vessels and construction with 

detachments of tubules from underling basement membrane. 10X, H&E. 

 

 
Fig [9]: medulla of experimental group 2 shows, severely congested blood vessels [ black arrows] 10X, 

H&E. 

 

4. Discussion 

The current study was revealed significant histomorphological alterations within the renal tissue in the groups 

treated with desloratadine in a dose-dependent manner. These alterations were reflected the congested blood 

vessels and construction with detachments of tubules from underling basement membrane. Neutrophil 

gelatinase-associated lipocalin (NGAL) (human neutrophil lipocalin, lipocalin-2, siderocalin, or LCN2) is a 

25 KDa was discovered in 2003, recently identified adipokine. which mainly released from granules of 

activated neutrophils and it contains eight beta strands forming a β-barrel in a closed cup. It is minimally 

expressed in lungs, stomach, colon and epithelial cells located in the proximal tubule and neutrophils. NGAL 
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enhances the delivery of iron and helps protect kidney tubule cells by up regulating haem oxygenase-1. NGAL 

will increased within the thick ascending limb of the loop of Henle, distal tubule and collecting duct with 

nephrotoxic injury in humans. NGAL precedes changes in serum creatinine. In general, low NGAL is detected 

in plasma. It is completed reabsorbed in the glomerular filtrate by the megalin-cubilin transporter complex 

present in proximal convoluted tubule [12- 15]. 

 

  Our findings displayed a significant increase in the concentration of NGAL in all desloratadine groups in 

comparison to the control group. NGAL is filtered out of blood plasma by the glomeruli when it passes 

through the kidneys. NGAL is then reabsorbed back into blood plasma in the tubules. However, kidney 

inflammation in acute kidney injury can cause expression of NGAL directly into the urine because there is a 

reduction in the glomeruli filtration rate and an increase in NGAL expression from the liver and lungs [16]. 

NGAL is synthesized systemically in response to kidney damage. It could also be produced locally by injured 

tubules. A third source of NGAL may be activated neutrophils/macrophages or inflamed vasculature, 

frequently found in CKD. The majority of NGAL, secreted by injured renal tubule epithelial cells, is in a 

25kDa monomeric form [17]. The induction of NGAL-expression in the distal nephron and reduced proximal 

tubular re-uptake due to tubular damage, both urine and plasma NGAL concentrations rise quickly in the 

event of kidney injury [18]. 

 

Serum creatinine can be seen elevated in pre renal diseases even when kidneys are structurally normal. Serum 

creatinine is considered to be an imperfect gold standard in diagnosing AKI as it can be elevated in renal 

diseases in which kidneys are structurally normal, as in prerenal diseases [19]. Based on the results obtained 

from the present study, there was a significant increase in the markers of biochemical renal function in the 

treated group compared to the control group. Urea is an organic compound produced by the liver and excreted 

by the kidneys. and plays a vital role in the metabolism of nitrogen-containing compounds [20]. Creatinine 

may take at least 48 h from the onset of kidney damage to observe a creatinine rise. Cystatin C may have a 

slightly more favorable kinetic profile than serum creatinine [21]. Failed glomerular activity and renal 

parenchymal damage can enhance the BUN and creatinine levels [22]. 

 

In conclusion, the data obtained from this study show that long-term administration of Desloratadine has 

adverse effects on adult male rats on the biochemical and histopathological levels. It is thus advisable that 

Desloratadine abuse should be avoided without medical description and users of Desloratadine should seek 

medical help to minimize its undesirable effects. 
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