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One of the adverse effects of obesity is hematopoietic toxicity 

and vital organs injury. This research sets out to determine 

whether or not obese rats might avoid damage to their 

erythrocytes, liver, and kidneys by taking curcumin “CUR” 

(100 mg/kg of body weight of the rats) and piperine “PIP”       

(5 mg/kg of body weight of the rats), via stomach tube, daily, 

for eight weeks. Alanine and aspartate aminotransferases, 

alkaline phosphatase, and γ-glutamyl transferase activities, 

platelet and white blood cell counts, as well as total bilirubin 

and creatinine level, in the blood rose sharply (P≤0.05) after 

high-fat diet consumption, but albumin level fell sharply 

(P≤0.05). Obese rat also showed macrocytic normochromic 

anemia. Obese rats' livers and kidneys showed several 

abnormalities upon histological analysis. Livers of the high-fat 

diet group showed dilated central veins with hemorrhage and 

dilated vascular sinuses, enlarged hepatocytes with numerous 

large-vessel fatty livers, activated Kupffer cells, and aggregates 

of inflammatory cells. Renal cortical sections from the high-fat 

diet group showed dilated glomeruli, congestion of intertubular 

vessels, and edematous degeneration of some lining epithelial 

cells. Supplementation with CUR and PIP alleviated signi-

ficantly (P≤0.05) obesity-related hematopoietic toxicity, as well 

as liver and kidney damage. Therefore, these results may 

recommend daily intake of CUR and PIP to prevent obesity-

related health risks and liver and kidney toxicity. 

 

INTRODUCTION 

Worldwide, obesity ranks as the fifth  

leading cause of death, posing a serious 

public health issue[1]. It is directly associated 

with chronic diseases such as diabetes, 

cardiovascular disorders, and chronic kidney 

disease[2-4]. According to the WHO, nearly 

650 million individuals are obese out          

of 2 billion overweight people[3]. Obesity 

results from an imbalance between calorie 

intake and expenditure, influenced by 

genetic, behavioral, and metabolic factors[4]. 

This metabolic imbalance leads to systemic 

inflammation and oxidative stress, damaging 

several vital organs[5]. Obesity is a major  

risk factor for metabolic syndrome, type 2 

diabetes mellitus, and nonalcoholic fatty 
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liver disease (NAFLD)[6-8]. The liver is 

highly affected in obesity, as fat accumula-

tion impairs its metabolic functions, leading 

to inflammation and NAFLD]9[. 

Curcumin (CUR) is a herbal powder of 

the Curcuma longa (turmeric) rhizome. It 

has been widely used as a spice and              

a coloring agent. It is a major ingredient     

of curry powder. CUR along with its 

compounds (curcuminoids) are yellowish 

pigments of turmeric and it’s known for     

its influence as an antioxidant and anti-

inflammatory component[10]. In addition, 

CUR plays a vital role in combating obesity 

by preventing the accumulation of fats in the 

body resulting from the consumption of 

high- fat diet (HFD), and by contributing to 

the reduction of fatty liver[11]. 

Piperine (PIP) is the main component of 

the most used spice “black pepper (Piper 

nigrum)”[12]. PIP is known for its pungency 

taste and recent studies have shown that it 

significantly enhances metabolism, absorp-

tion, and the bioavailability of other sub-

stances such as curcumin, increasing its 

effect by 2000% in human and 154% in rat’s 

models. PIP also plays a role in weight loss 

in a healthy way by preventing or reducing 

hyperlipidemia caused by HFDs]21[. 

Eventually CUR gained attention for  

their role in treating obesity with minimal 

side effects. However, its poor oral bio-

availability limits its therapeutic use[13].    

Co-administration with PIP significantly 

enhances CUR bioavailability and effi-

cacy[14,15]. Therefore, the aim of this study 

was to evaluate the efficacy of CUR-        

PIP combination treatment against obesity-

induced hematological, hepatic, and renal 

disorders in male Wistar rats using bio-

chemical and histological approaches. 

 

MATERIAL AND METHODS 

Natural products and chemicals 

CUR and PIP supplementation capsules 

(catalogue number: 078826) were purchased 

from Puritan's Pride (Cairo, Egypt). 

Dimethyl sulfoxide (DMSO) was purchased 

from El-Gomhoria Company for Chemicals, 

Mansoura, Egypt. 

Animals and research subjects 

In this study, male Wistar albino rats “Rattus 

norvegicus” (180–200 g) were used. All 

these rats came straight from Egyptian 

Institute of Serology and Vaccine Production 

(Helwan, Cairo, Egypt). The rats were     

kept in stainless steel cages in a well-

ventilated animal facility with typical 

climatic conditions, including a room 

temperature of 23±2°C, a 12-hour light/dark 

cycle, and a humidity level of 40±5%      

with free access to food and water. The 

animals were allowed to acclimate to the 

new environment for one week and then 

randomly divided into five groups (six rats 

per group). Group I was the control group, 

where rats were fed a standard diet           

(8% fat, 75% carbohydrate, 17% protein). 

Group II was administered 5% DMSO, as    

a vehicle, through a stomach tube at a dose 

of 0.1 mL/100 g body weight[15]. Group III 

was orally administered CUR+PIP as report-

ed by Antona et al.[16]: CUR (100 mg/kg     

of body weight) and PIP (5 mg/kg of body 

weight) dissolved in 5% DMSO, through     

a stomach tube. In group IV, participants 

were given a high-fat diet (HFD) consisting 

of 60% fat, 23% carbohydrates, and 17% 

protein[17]. In group V, participants were 

given the same HFD along with the same 

amounts of CUR+PIP. All animals received 

the corresponding treatments daily for 8 

weeks. 
 
Ethical approval 

All experimental protocols were approved 

by the Ethics Committee for Animal 

Research of the Faculty of Science, Arish 

University (approval number: ARU010).   

All methods were carried out in accordance 

with relevant guidelines and regulations.   

All methods are reported in accordance   

with ARRIVE guidelines (https://arriveguide 

lines.org). 
 
Samples collection 

The rats were anesthetized at the conclusion 

of the eight-week study period according    

to Wellington et al.[18]. The used dosage     

of anesthesia (ketamine/xylazine) was 0.1 ml 

per 100 g of body weight. The procedure 
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consisted of drawing two blood samples 

from each rat: one without anticoagulant and 

one with sodium citrate. In order to prepare 

the serum for biochemical analysis, blood 

without anticoagulant was left to coagulate 

at room temperature, then was spun at          

a speed of 850 ×g for a duration of             

15 minutes. After that, the separated serum 

was stored in Eppendorf tubes with labels   

at a temperature of –20°C. Following that, 

the rats were dissected, and their internal 

organs (kidney and liver) were separated 

before being washed with saline solution. In 

order to conduct histological study, sections 

of liver and kidney, were embedded in          

a neutral formalin solution that contained 

twenty percent. 

 

Determination of complete blood count 

(CBC) 

After the animals' blood samples were 

collected, blood analysis was immediately 

performed using citrated blood by an 

automated hematology analyzer DH-36 

(Sysmex Corporation, Kope, Japan), which 

measures comprehensive blood counts, 

including red blood corpuscles (RBCs), 

hemoglobin content (Hb), hematocrit value 

(HCT%), mean cell volume (MCV), mean 

cell hemoglobin (MCH), and MCH 

concentration (MCHC), in addition to the 

total white blood cells count (WBCs), and 

platelet count (PLT). 

 

Determination of liver function and 

creatinine 

Following the colorimetric methods[19-12];  

the albumin level and the following enzyme 

activities in serum were measured: alanine 

aminotransferase (ALT), aspartate amino-

transferase (AST), γ-glutamyl transferase 

(GGT), and alkaline phosphatase (ALP).  

The kits used for these analyses were 

obtained from Bio-diagnostic Co. (Dokki, 

Giza, Egypt). In the case of bilirubin     

levels, a colorimetric kit was acquired    

from Diamonds Diagnostic Co. (Holliston, 

MA, USA)[23]. Creatinine levels in the blood 

were tested colorimetrically utilizing a kit 

acquired from BioMed (Cairo, Egypt)[24].  

Histological studies 

Dehydration of fixed kidney and liver tissues 

was accomplished using an increasing con-

centration of ethyl alcohol. Following this, 

the tissues were cleared in xylene and inside 

a paraffin matrix. Following the protocol 

provided, sections were prepared and stained 

using hematoxylin and eosin (H&E)[25]. 

Light microscopy was then used for 

examination. Semiquantitative scoring for 

histological changes in the range “0-4” were 

assigned; 0: no changes, 1: minimal or small 

changes presented in <5% of the tissue,        

2: mild changes presented in 5-20% of      

the tissue, 3: moderate changes presented in 

20-40% of the tissue, 4: marked changes 

presented in >50% of the tissue compared to 

control group as previously described[26].  

 

Statistical analysis 

The statistical analysis was performed using 

GraphPad Prism 5.0 (GraphPad Software 

Inc., San Diego, CA, USA). The statistical 

significance was determined using one-way 

analysis of variance (ANOVA) and Tukey's 

test with a significance level of P≤0.05. The 

data were presented as mean ± standard error 

(SE) (n = 6). 

  

RESULTS 

Effect of CUR+PIP on hematology of 

obese rat 

The HFD group showed significant 

decreases (P≤0.05) in the Hb content 

(42.6%), RBCs (51.1%), HCT (42.5%), In 

contrast, there was a substantial rise  

(P≤0.05) in WBCs (185.9%), PLT (133.5%), 

MCV (19.6%), and MCH (20.2%). On the 

other hand, the WBCs (–42.8%), PLT         

(–34.5), MCV (–9.0%), and MCH (–11.3%). 

decreased significantly (P≤0.05) in the 

HFD+CUR+PIP group compared with HFD 

group, but there was a notable rise in Hb 

(22.6%), RBCs (34.8%), and HCT (25.2%), 

No significant changes were observed 

between groups in the MCHC values. At   

the same time, neither the CUR+PIP nor   

the DMSO groups showed any discernible 

differences in the above parameters as 

compared to the control group (Table 1). 
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Table 1: Complete blood count (CBC) in control and different treated rat groups. 

 

HFD+CUR+PIP HFD CUR+PIP DMSO Control  

11.48±0.39ab 9.36±0.37a 16.60±0.35 16.78±0.37 16.32±0.38 Mean±SE Hb  

(mg/dL) –29.7 –42.6 +1.7 +2.8  1 % of 

change +22.6     2 

6.90±0.33ab 5.12±0.43a 10.26±0.47 10.14±0.45 10.46±0.65 Mean±SE RBCs 

(106/mL) –34.0 –51.1 –1.9 –3.1  1 % of 

change +34.8     2 

37.60±1.35ab 30.04±0.92a 51.58±0.55 52.92±0.86 52.20±1.77 Mean±SE HCT  

(%) –28.0 –42.5 –1.2 +1.4  1 % of 

change +25.2     2 

54.74±2.13ab 60.16±4.41a 50.70±2.52 53.02±1.75 50.28±2.12 Mean±SE MCV 

(fL) +8.9 +19.6 +0.8 +5.4  1 % of 

change –9.0     2 

16.66±0.59ab 18.80±1.74a 16.24±0.87 15.90±1.65 15.64±0.86 Mean±SE MCH 

(pg) +6.5 +20.2 +3.8 +1.7  1 % of 

change –11.4     2 

30.48±0.18 31.10±0.58 32.06±0.59 31.68±0.68 31.26±0.55 Mean±SE MCHC 

(g/dL) –2.5 –0.5 +2.6 +1.3  1 % of 

change –2.0     2 

14.42±1.22ab 25.22±1.24a 8.76±0.60 8.98±0.51 8.82±0.67 Mean±SE WBCs 

(103/µL) +63.5 +185.9 –0.7 +1.8  1 % of 

change –42.8     2 

560.4±55.8ab 855.2±41.5a 374.6±15.4 383.2±27.4 366.2±30.7 Mean±SE PLTs  

(103/µL) +53.0 +133.5 +2.3 +4.6  1 % of 

change –34.5     2 

 

a: significant change on comparing different groups with control group (P≤0.05),                   

b: significant change on comparing HFD+CUR+PIP with HFD group (P≤0.05), 1: %  of 

change to control group, 2: %  of change to HFD group. CUR: curcumin, DMSO: dimethyl 

sulfoxide, Hb: hemoglobin content, HCT: hematocrit value, HFD: high-fat diet, MCH: mean 

cell hemoglobin, MCHC: MCH concentration, MCV: mean cell volume, PIP: piperine, PLT: 

platelet count, WBCs: white blood cells count, RBCs: red blood corpuscles, SE: standard 

error. 

 

Effect of CUR+PIP on liver and kidney 

functions of obese rat 

The findings showed that in comparison 

with the control group, the HFD group had 

substantially greater value (P≤0.05) of blood 

ALT (88.9%), AST (83.2%), ALP (68.9%), 

GGT (101.0%), total bilirubin (701.2%), and 

creatinine (299.5%), but substantially lower 

levels of albumin (66.5%, P≤0.05, Table 2). 

No significant changes were seen in the 

above parameters between the control   

group and the CUR+PIP or DMSO groups. 

However, there were significant decreases 

(P≤0.05) in blood ALT, AST, ALP, GGT, 

total bilirubin, and creatinine, as well as 

significant increases in albumin (91.4%) in 

the HFD+CUR+PIP group compared with 

HFD group (Table 2). 

 

Effect of CUR+PIP on hepatic histological 

changes of obese rat 

In H&E-stained liver sections, normal 
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arrangement of hepatic cords around 

prominent central veins, normal blood 

sinusoids, hepatocytes, and normal Kupffer 

cells were seen in the control, DMSO,      

and CUR-PIP groups (Figure 1A-C). In 

contrast, livers from the HFD group   

showed dilated central veins with hemo-

rrhage, dilated vascular sinuses, hepato-

cellular swelling with numerous large vessel 

steatosis, activated Kupffer cells, and 

aggregations of inflammatory cells (Figure 

1D). However, livers from obese rats treated 

with CUR-PIP showed improved liver 

architecture represented by the appearance 

of central vein, vascular sinus, Kupffer cells, 

and hepatocytes, with little microvascular 

fatty degeneration (Figure 1E). Scoring of 

the hepatic histological changes demon-

strated that administration of CUR-PIP 

significantly reduced hepatic steatosis by 

~64%, lobular inflammation by ~55%, and 

hepatocyte ballooning by ~50% compared  

to the HFD group (P≤0.05) (Table 3). 

 

Table 2: Liver and kidney functions in serum of control and different treated rat groups. 

 

HFD+CUR+PIP HFD CUR+PIP DMSO Control  

153.2±5.6ab 211.2±6.8a 104.2±4.5 108.8± 4.7 111.8±2.8 Mean±SE ALT 

(U/L) +37.0 +88.9 –6.8 –2.7  1 % of 

change –27.5     2 

187.4±4.8ab 254.4±7.5a 134.8±4.7 135.4±2.6 138.8±4.7 Mean±SE AST 

(U/L) +35.0 +83.3 –2.9 –2.4  1 % of 

change –26.3     2 

416.2±13.2ab 578.8±16.4a 336.4±11.4 340.2±7.7 342.6±13.7 Mean±SE ALP 

(U/L) +21.5 +68.9 –1.8 –0.7  1 % of 

change –28.1     2 

2.774±0.340ab 5.112±0.468a 0.710±0.095 0.650±0.064 0.638±0.055 Mean±SE Total 

bilirubin 

(mg/dL) 

+334.8 +701.3 +11.3 +1.9  1 % of 

change –45.7     2 

78.3±4.6ab 114.6±5.4a 54.0±2.1 55.90±2.70 57.0±4.3 Mean±SE GGT 

(U/L) +37.3 +101.0 –5.3 –2.0  1 % of 

change –31.7     2 

6.3±0.4 ab 3.3±0.2a 10.3±0.3 10.1±0.4 9.8±0.3 Mean±SE Albumin 

(mg/dL) –36.0 –66.5 +5.1 +2.8  1 % of 

change +91.4     2 

1.946±0.117 ab 3.412±0.198a 0.716±0.095 0.650±0.059 0.854±0.069 Mean±SE Creatinine 

(mg/dL) +127.9 +299.5 –16.2 –23.9  1 % of 

change –43.0     2 

 

a: significant change on comparing different groups with control group (P≤0.05),                   

b: significant change on comparing HFD+CUR+PIP with HFD group (P≤0.05), 1: % of 

change to control group, 2: % of change to HFD group, ALT: alanine aminotransferase,    

ALP: alkaline phosphatase, AST: aspartate aminotransferase, CUR: curcumin, DMSO: 

dimethyl sulfoxide; GGT: γ-glutamyl transferase, HFD: high-fat diet, PIP: piperine, SE: 

standard error. 

 

Effect of CUR+PIP on renal histological 

changes of obese rat 

Normal glomeruli, intact brush boundaries 

on proximal convoluted tubules, and the 

absence of interstitial gaps in distal 

convoluted tubules were seen in kidney 
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Figure 1: Photomicrograph of hematoxylin and eosin (H&E) stained liver section in control 

(A), DMSO (B), and curcumin plus piperine (C) groups showed normal arrangement of 

hepatic cords around distinct central vein (CV) with normal blood sinusoids (BS), 

hepatocytes (H), and normal kupffer cells (curved arrow). Liver sections from HFD group (D) 

showed dilated central vein (CV) with hemorrhage (asterisk) and dilated blood sinusoids (BS), 

ballooning of hepatocytes (H) with many macrovasicular steatosis (arrow), activated kupffer 

cells (curved arrow), and inflammatory cells aggregation (tailed arrow). However, HFD-fed 

rats treated with curcumin plus piperine (E) showed improvement in liver architecture 

represented in appearance of central vein (CV), blood sinusoids (BS), kupffer cells (curved 

arrow), and hepatocytes (H) with few microvasicular steatosis (arrow). Original magni-

fication ×400, scale bar = 12 µm. 

 

Table 3: Histopathological score of liver lesions observed in the different treated rat groups. 

 

HFD+CUR+PIP HFD CUR+PIP DMSO Control Hepatic lesions 

0.66±0.21b 1.83±0.16a 0 0 0 Steatosis 

0.67±0.20b 1.50±0.22a 0 0 0 Lobular inflammation 

0.83±0.30b 1.66±0.21a 0 0 0 Hepatocyte ballooning 

 

Histopathological changes in liver were evaluated using a semiquantitative scoring system.    

a: significant change on comparing different groups with control group (P≤0.05), b: signi-

ficant change on comparing HFD+CUR+PIP with HFD group (P≤0.05). CUR: curcumin, 

DMSO: dimethyl sulfoxide; HFD: high-fat diet, PIP: piperine. 
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sections from the control, DMSO, and  

CUR-PIP groups (Figures 2A-C). However, 

renal cortical sections from the HFD group 

showed dilated glomeruli, congested inter-

tubular vessels, and edematous degeneration 

in the epithelial cells lining some proximal 

convoluted tubules (Figure 2D) Nevertheless, 

when CUR-PIP were taken together, the 

symptoms of enlarged glomeruli, normal 

proximal convoluted tubules having intact 

brush borders, normal distal convoluted 

tubules with no interstitial space (Figure 2E). 

Scoring of the renal histological changes 

demonstrated that administration of CUR-

PIP alleviated the histopathological changes 

that induced by HFD, as tubular damage  

was reduced by about 88%, congestion    

was totally prevented (100% reduction), and 

glomerular involvement decreased by about 

45% compared to the HFD group (P≤0.05) 

(Table 4). 

 

 
Figure 2: Photomicrograph of hematoxylin and eosin (H&E) stained kidney sections in 

control (A), DMSO (B), and curcumin plus piperine (C) groups showed normal glomeruli 

(G), normal proximal convoluted tubules (PCT) having intact brush borders, and normal 

distal convoluted tubules (DCT) with no interstitial space. Renal cortical sections from    

HFD group (D) showed enlarged glomeruli (G), congested intertubular blood vessels (arrow), 

hydropic degeneration in epithelial cells lining few PCT (curved arrow). However, renal 

cortical sections from HFD + curcumin + piperine group (E) showed enlarged glomeruli (G), 

normal proximal convoluted tubules (PCT) having intact brush borders, and normal distal 

convoluted tubules (DCT) with no interstitial space. Original magnification ×400, scale bar = 

12 µm. 
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Table 4: Histopathological score of renal lesions observed in the different treated rat groups. 

 

HFD+CUR+PIP HFD CUR+PIP DMSO Control Renal lesions 

0.16±0.15b 1.33±0.21a 0 0 0 Tubular damage 

0b 1.16±0.14a 0 0 0 Congestion 

0.66±0.21b 1.20±0.16a 0 0 0 Glomerular involvement 

 

Histopathological changes in kidney were evaluated using a semiquantitative scoring system. 

a: significant change on comparing different groups with control group (P≤0.05), b: signi-

ficant change on comparing HFD+CUR+PIP with HFD group (P≤0.05). CUR: curcumin, 

DMSO: dimethyl sulfoxide; HFD: high-fat diet, PIP: piperine.  

DISCUSSION 

The buildup of extra fat in the body is 

known as obesity, and it is a significant 

public health concern, which poses risks to 

the health of various organs[27]. Diabetes, 

hypertension, and a number of malignancies 

are just a few of the illnesses linked to 

obesity[27].  HFDs that cause obesity to force 

the body to develop and increase pro-

inflammatory cytokines, such as interleukin 

(IL)-1 and tumor necrosis factor (TNF)-α, 

and reduce the anti-inflammatory adipo-

nectin. IL-1 contributes with synthesizes and 

secretes C-reactive protein (CRP) when its 

levels are elevated in the liver. CRP is 

evidence of having systemic inflamma-

tion[27,28]. As a result from generating and 

progression of inflammation, the levels of 

reactive oxygen species (ROS) elevated and 

nitric oxide (NO) decreased leading to 

oxidative stress that causes dysfunctional 

cells, vessels, and organs[28].  

 Changes in hematological parameters, 

including the increase in WBCs, RBCs, and 

platelet counts shown in the current study, 

are associated with obesity through various 

mechanisms related to oxidative stress and 

inflammation[29]. Hyperlipidemia in obesity 

might heighten oxidative stress by increasing 

free radical and ROS production leading to 

damage both plasma membranes and cyto-

plasmic components, as well as hemolysis  

of RBCs and a reduction in circulating 

RBCs[29]. In the current study, hematological 

tests of HFD group revealed a significant 

increase in MCV, while MCH values were 

nearly within the normal range. Alongside 

reductions in Hb, RBCs, and HCT all of 

which indicated the development of macro-

cytic normochromic anemia, which could be 

attributed to liver dysfunction associated 

with obesity. A rise in platelet counts with 

increased inflammatory responses are other 

issues of obesity, which in turn promote 

platelet aggregation and thrombus forma-

tion[30]. It is also probable that IL-6 plays     

a pivotal role in obese subject, as it increases 

thrombopoietin and stimulates megakaryo-

cytopoiesis via its synergistic effects with 

other proinflammatory cytokines; thrombo-

poietin might potentially come from visceral 

adipose tissue as well[30]. In addition, 

inflammation is a hallmark of obesity caused 

by a high-fat diet, which contributes to 

increase the WBCs count and CRP, promot-

ing cardiovascular disorders[30,31]  

The liver is an organ that plays a key   

role in nearly all biochemical pathways 

involved in growth, disease control, nutrient 

transport, and regulating internal homeo-

stasis[32]. As fat storage increases, the liver 

begins to undergo oxidative membrane 

damage, leading to the leakage of endo-

genous enzymes (ALT, AST, ALP, and 

GGT) into the circulation[32]. Serum ALT, 

AST, ALP, GGT, and total bilirubin activity 

were significantly elevated, while albumin 

was significantly decreased, in rats given     
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a high-fat diet in the current study, 

indicating that the hepatocytes in these 

animals were not functioning properly. This 

suggests that the rats may have liver injury 

and hepatotoxicity due to hyperlipidemia 

and fatty liver. The histological observation 

of the liver of HFD-fed rats revealed            

a dilated central vein with hemorrhage, 

dilated vascular sinuses, enlarged hepato-

cytes with numerous macrovascular fatty 

liver, activated Kupffer cells, steatosis in      

a diffused manner all over the hepatocytes 

associated with focal necrosis and hepato-

cellular ballooning, and aggregation of 

inflammatory cells. Wardani et al.[33] also 

reported similar changes in hepatic histology 

in obese rats. In the current study, obese   

rats given CUR-PIP had protective effects 

against liver damage and improved liver 

structure and functions. Other scientists 

reported that phosphatidylserine- and PIP-

containing CUR phytosomes improved liver 

functions in patients with NAFLD[14]. In 

addition, CUR+PIP alleviated dyslipidemia, 

oxidative stress, and inflammation and 

protected from liver damage in obese rats[16]. 

Besides Chang et al.[34] has declared that 

obese mice, which treated with CUR for    

10 weeks have shown significant decrease  

in fatty liver and small fat cells, and 

exhibited a 36% lower average liver fat 

infiltration score comparing to HFD group. 

Whereas, in our study, HFD-rats that 

received CUR-PIP have shown improve-

ments at histological level of liver by about 

50–64% compared to the HFD group. 

Kidney disease is mostly caused by 

dietary and lifestyle factors[35]. Obesity 

increases the risk of kidney disease by 

causing lipids to accumulate within the   

cells of the kidneys. Increased perirenal fat 

accumulation leads to renal lipotoxicity with 

renal lipid accumulation[35]. Lipotoxicity 

causes renal dysfunction primarily through  

a decrease in mitochondrial membrane 

potential with ATP depletion, reduced renal 

tubular fluid flow, and decreased renal 

vascular elasticity[36]. Renal function may be 

evaluated by measuring serum creatinine and 

blood urea nitrogen (BUN)[36]. Obese rats in 

the HFD group had much higher blood 

creatinine in the current study that may 

reflect a reduction in the glomerular 

filtration. The histological observation of  

the kidneys of HFD-fed rats revealed 

glomerular hypertrophy, congestion of inter-

tubular vessels, and hydropic degeneration 

of epithelial cells lining some proximal 

convoluted tubules. Other scientists also 

reported similar changes in the renal 

histology of the obese rats[36,37]. On the other 

hand, administration of CUR-PIP to HFD-

fed rats showed significant improvement in 

renal histology and function. Other scientists 

reported the renoprotective activity of 

CUR+black pepper in obese rats[38]. There is 

not enough studies to declare or mentioned 

any scoring of renal lesion because of 

obesity and compare it to the scoring after 

treatment with CUR-PIP. However, in our 

study the findings have shown that the 

combined administration of CUR-PIP has 

developed modulation for tubular damage 

and glomerular involvement, with complete 

prevention of vascular congestion. 

As curcumin exhibits remarkable effect  

as antioxidant, anti-inflammatory, antitoxic, 

and antiobesity component, and it is 

recommended to be consumed by people 

who suffer from obesity or at risk of 

developing it in order to prevent or delay 

any further health risks such as organs’ 

dysfunction[10]. Also consumption black 

pepper that is the most using spice with its 

main component piperine has been proven 

that it has an exceptional role in reducing  

the risk factors that related to obesity-

complications, as it has outstanding revers 

effect on liver lipid accumulation at HFD 

consumers when administrated orally and 

thus it can serve as a protective trail for 

healthy weight loss[39]. Also, it had been 

recorded that curcumin cannot be utilized 

alone and get that significant effect of        

its compound and this is due to its poor 

bioavailability as it gets rapid metabolism in 

liver however the effect of its bioavailability 

is raised by about (2000%) when combined 

with piperine[40]. Combing curcumin plus 

piperine also showed remarkable influence 
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on blood dyslipidemia compared to the 

effect of curcumin consumption alone[12]. 

Not only the curcumin has the remarkable 

effect to maintain the kidney function, as     

it reduced the amount of HFD that induces 

the renal damage by enhancing antioxidative 

defensive mechanisms in the liver and the 

kidney, but also it leads to increase the 

antioxidant enzymes and indicates less 

neuroinflammation[34]. 

In conclusion, disorders of the blood, 

liver, and kidneys of male Wistar rats 

occurred as a result of a high-fat diet that    

is consumed over an extended period (8 

weeks). In addition, these risk variables were 

considerably reduced when CUR-PIP were 

taken together. So, to counteract the health 

concerns associated with obesity including 

the hematotoxicity, hepatic toxicity, and 

renal toxicity without adverse effects, CUR-

PIP taken regularly may be a good treatment 

alternative. 
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 وظائف الدم والكبد والكُلى  تالتأثير المُشترك للكركمين والبيبيرين على اختلالا

 عن السمنة لدى ذكور جرذان ويستار ةالناجم
 

 1عايدة حسين ⸲2إيمان محمد ⸲2ناهد منصور ⸲2رشوان حنان
 قسم علم الحيوان، كلية العلوم، جامعة العريش، شمال سيناء، جمهورية مصر العربية2
 قسم علم الحيوان، كلية العلوم، جامعة السويس، السويس، جمهورية مصر العربية2

 

الحيوية. يهدف هذا البحث إلى تحديد ما إذا كان بإمكان أحد التأثيرات السلبية للسمنة هو سُمية الدم وإصابة الأعضاء 

ملجم/كجم من وزن  211الجرذان السمينة تجنب تلف كريات الدم الحمراء والكبد والكُلى عن طريق تناول الكركمين )

ألانين  (، عبر أنبوب معدة، يوميًا، لمدة ثمانية أسابيع. ارتفعت أنشطةالجرذملجم/كجم من وزن  2( والبيبيرين )الجرذ

وأسبارتات أمينوترانسفيراز، والفوسفاتيز القلوي، وجاما جلوتاميل ترانسفيراز، وعدد الصفائح الدموية وخلايا الدم 

بعد تناول نظام غذائي غني   (P≤0.05)البيضاء، بالإضافة إلى مستوى البيليروبين الكلي والكرياتينين في الدم بشكل حاد

. كما أظهرت الجرذان السمينة فقر دم كبير الكريات سوي  (P≤0.05)ومين بشكل حادبالدهون، ولكن انخفض مستوى الألب

الصبغة. وأظهرت أكباد وكُلى الجرذان السمينة العديد من التشوهات عند التحليل النسيجي. أظهرت أكباد المجموعة التي 

ائية، وتضخمـاً في اتبعت نظامًا غذائيًا غنيًا بالدهون توسعـاً في الأوردة المركزية مع نزيف، وتوسعـاً في الجيوب الوع

خلايا الكبد مع وجود العديد من الكبد الدهني في الأوعية الدموية الكبيرة، وتنشيطـاً لخلايا كوبفر، وتجمعات من الخلايا 

الالتهابية. وأظهرت مقاطع القشرية الكُلوية للمجموعة التي اتبعت نظامـاً غذائيـاً غنيـاً بالدهون توسعـاً في الكبيبات، 

ا في الأوعية بين الأنابيب، وتنكسـاً وذميـاً لبعض الخلايا الظهارية المبطنة. وقد خفف تناول مكملات الكركمين واحتقانـً 

(. لذلك، قد P≤0.05بشكل ملحوظ  إحصائيـاً ) ⸲والبيبيرين من سُمية الدم المرتبطة بالسمنة، بالإضافة إلى تلف الكبد والكٌلى

كمين والبيبيرين يوميـاً للوقاية من المخاطر الصحية المرتبطة بالسمنة وسُمية الكبد توصي هذه النتائج بتناول مكملات الكر

 والكُلى.

 

 


