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Abstract  

Alloxan is widely used to induce diabetes in animal models because it selectively destroys 

pancreatic beta islets, which correlate with inverse change in the plasma concentration of 

insulin, resulting in beta cells necrosis. Diabetes mellitus is a metabolic disorder which 

affects humans of all ages and has become epidemic in the last few years. Oxidative stress 

in DM can contribute to various abnormalities in the physiology of blood cells and liver 

impairment. The primary goal of this study is to investigate how diabetes affects blood 

parameters and liver function in an animal model, which contributes to managing various 

complications in diabetic patients. Twenty male Swiss albino mice were housed at research 

lab in pharmacology department, faculty of medicine, Benghazi. Mice were fasted for 48 

hours and then classified into two groups; the first group did not receive any treatment while 

the second group received a single intraperitoneal injection of freshly prepared alloxan 

200mg/kg dissolved in normal saline (PH 4.5) with a concentration of 1%. After one month, 

the blood samples were collected from all mice and analyzed. The main outcome is that 

induction of diabetes in albino mice result in elevated blood glucose level, weight loss, low 

RBC and WBC counts, elevated platelets count, and liver impairment. The findings of this 

study align with previous research investigating that diabetes can result in anemia, immune 

suppression, and liver damage. However, translational explanations must account for 

species-specific responses and model limitations.  
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Introduction 

Alloxan is a urea derivative, selectively destroys the insulin-producing β-cells in pancreatic islets, causing 

their necrosis. This method has been extensively employed to induce experimental diabetes in various 

animal species, including rabbits, rats, mice, and dogs. The severity of the induced diabetes can be 

modulated by adjusting the alloxan dose administered [1,2]. 

The alloxan-induced diabetes model is used to investigate various aspects of diabetes, including its 
progression, complications, and potential therapeutic interventions. This approach provides valuable 

insights into the disease, contributing to the development of new treatments and management strategies for 

Type I diabetes mellitus. The mechanism of alloxan as a toxicant used to induce hyperglycemia in 

experimental animals involves its toxic effect on the beta cells of the pancreatic islet. Consequently, Reactive 

oxygen species (ROS) are formed during this process and a cascade of reactions occurs leading to increased 
levels of superoxide radicals, hydrogen peroxide, and hydroxyl radicals with potential damaging effects on 

cell macromolecules in the animals [3].  

Over the past few years, the prevalence of diabetes mellitus (DM), a metabolic infirmity which becomes a 

critical health situation, has dramatically elevated over the world [4]. Regarding the International Diabetes 

Federation record, 2.8% of individuals have diabetes, and by 2030, the percentage is predicted to reach 

4.4% [5]. Cellular, hematological, as well as metabolic disorders are linked to uncontrolled diabetes mellitus 
and can result in vascular complications [6]. The coagulation systems and all the blood cells including red 

blood cells (RBCs), white blood cells (WBCs) as well as platelets (PLTs) undergo alterations in their structure, 

metabolism as well as function in diabetic individuals [7]. A decline in the RBC numbers, hemoglobin (Hgb), 

as well as hematocrit (HCT) levels relative to healthy people may be an indication of these alterations as well 

as immunological and coagulation issues [8]. The most common hematological alteration in diabetic patients 
is anemia which is not always noticed [9-11]. 

The formation of advanced glycation end products (AGEs) and the enhanced generation of reactive oxygen 

species in long term hyperglycemia are considered as the most common causes of hematological alterations 

in diabetic patients. Oxidative stress, which is associated with tissue damage and hematological alterations 

including RBC malfunction, hyperactivity of platelets, dysfunction of endothelial cells, is caused by 
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enhanced generation of ROS [12,13]. In diabetic patients, these alterations can result in various problems 

including hypercoagulability, anemia as well as cardiovascular complications [14]. Insulin resistance as well 

is associated with malfunction of endothelial cells, exaggerated levels of inflammatory markers as well as 
platelets hyperactivity, and can speed up vascular problems in diabetic patients [13].  

Epidemiological research provides a correlation between the count of WBCs and the risks associated with 

diabetes, and an enhanced count of WBCs is an indicator of inflammation [15]. Proper homeostasis is 

maintained by platelets, and MPV is an indicator of platelets' function [16]. In diabetic patients, the 

atherothrombosis procedure results in development of CVD, platelet hyperactivity is crucial in inflammation, 
and developed atherosclerosis makes the illness worse [17]. Diabetic individuals with retinopathy, 

nephropathy as well as coronary cardiac disease experience an elevated level of MPV, which is an indicator 

of alterations in either platelet activation or the amount of platelet generation [18,19]. 

Attention has long centered on the liver in diabetes mellitus because of the importance of this organ in 

carbohydrate metabolism and regulation of blood sugar. Two studies revealed the occurrence of hepatic 

changes in certain situations of diabetic individuals [20, 21]. Research indicates a significant association 
between type 2 diabetes mellitus (T2DM) and elevated liver enzymes. Diabetic patients have consistently 

shown higher levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline 

phosphatase (ALP), and gamma-glutamyl transferase (GGT) in comparison with healthy individuals [22, 

23,24]. These elevated enzymes are crucial markers of hepatic cells injury and may indicate underlying non-

alcoholic fatty liver disease (NAFLD) in T2DM patients [23]. Overweight and insulin resistance further 
exacerbate liver enzyme abnormalities in T2DM [25]. ALT and GGT show significant positive correlations 

with glycemic control parameters and lipid profiles, suggesting their potential as screening tools for liver 

abnormalities in T2DM [24]. Regular monitoring of liver enzymes in those patients is recommended for early 

detection of liver dysfunction and to prevent disease progression [23, 24]. This research was aimed to study 

the changes in hematological and hepatic parameters in diabetic mice using alloxan to induce diabetes.  

 

Materials and Methods 
Materials and animals  

Alloxan monohydrate (ALFA AESAR), is obtained from the department of pharmacology, Benghazi university. 

Diethyl ether 99.8% (Sigma-Aldrich, Germany). Twenty Male Swiss albino mice (SWR) weighing 20-35gm, 
bred at Research Lab in Department of Pharmacology-Faculty of medicine-University of Benghazi, Benghazi, 

Libya. Animals were housed in groups to acclimatize to the laboratory conditions before the start of the 

experiment, as for room temperature, relative humidity, and light cycle. The animals were fed on food pellets 

and had free access to water. 

Diabetes mellitus was induced by single intraperitoneal (IP) injection of freshly prepared 200mg/kg of 

Alloxan monohydrate dissolved in normal saline (PH 4.5) with a concentration of 1% After 48 hrs., the blood 
samples of mice were gathered from the end part of their tails to measure blood glucose level. 

 

Experimental design 

Mice were separated into 2 groups of n = 10 each, the treatment procedure, their dosing, and route of 

administration are given in Table 1. 
 

Table 1. Design of Experiment 

Group No. Group No. of Mice Treatment 

I 

Control (C)= 

Healthy untreated mice 

(Non-diabetic Mice) 

10 
No treatment. 

Normal food and water for 30 days. 

II 

Diabetic Mice 

Alloxan - induced 
diabetes (AX) 

10 

Fasted Mice received a single dose of 

alloxan (200 mg/kg, IP injection (after 2 

days, if blood glucose level exceeds 
200mg/dl, it means diabetic mice) 

 

After 30 days of alloxan treatment, the animals were anesthetized under light diethyl ether anesthetic agent. 

The blood was collected directly from the retro-orbital venous plexus, then the samples of blood were putted 

in two types of tubes; The first is heparinized tube for measuring complete blood counts (CBCs) and the 

second tubes for measuring liver function tests, the blood immediately centrifuged at 4.5~10rp~m and 
Serum was isolated and kept at -20°C until used for biochemical assessment. 

The body weight of the control and treated mice were measured at initiation and different time intervals of 

the experiment. An electronic glucometer (Accua-check®) plus test strips was utilized to calculate blood 
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glucose concentration. Blood is applied to the end tip of the test strip and then inserted into the glucometer 

to measure the glucose concentration automatically. 
Animals with blood glucose levels more than 200 mg/dl were considered diabetic and used for further 
experiments [26]. Blood samples were collected from mice into heparinized tubes. An aliquot of blood 

samples was subjected to complete blood counts which include important hematological parameters by 

using UniCel DxH 800 (Beckman Coulter, USA) at Al-AKEED Lab, Benghazi. White blood cells (WBCs) 

number, red blood cells (RBCs) number, hematocrit (HCT), hemoglobin (Hb), mean cell volume (MCV), mean 

cell hemoglobin (MCH), and mean cell hemoglobin concentration (MCHC), were measured on Hematology 
Analyzer. 

According to Reitmann and Frankel method (1957), The liver enzymes (AST, ALT and ALP) were determined 

spectrophotochemically, and Malloy and Evelyn method (1937) was used for determination of total bilirubin 

in serum [21]. 

 

Statistical analysis 
The results are expressed as mean ± SEM. The statistical evaluation of all data was done using analysis of 

variance (ANOVA). p-value < 0.05 was considered statistically significant. Data was analyzed by SPSS 

software, version 26. 

 

Results 

The diabetic group exhibited a dramatic decline in body weight after 4weeks, which valued 21.833 ± 
2.05616g compared to the findings in the non-diabetic mice (29.83 ± 1.447g) as shown in table 2. 

 

Table 2. Body weight of mice in diverse groups 

Groups Group Mean± SEM 

NO treatment C 29.83±1.447 

Animals treated with alloxan only 

(diabetes induced animals) 
AX 21.83±2.056* 

 

In addition, the present results showed significant increases (P < 0.05) in the mean values of blood sugar 
level of the diabetic group which reached (436.67±37.554mg/dl) 48hours post-treatment with 200mg/kg of 

Alloxan IP injection, while in untreated control group was (130±7.742mg/dl) as shown in table 3. 

 

Table 3. Effect of alloxan and gum Arabic on FBG (mg/dl) in mice. 

Groups Group Mean± SEM 

NO treatment C 130.00±7.742 

Animals treated with alloxan only 

(diabetes induced animals) 
AX 436.67±37.554* 

*Sig. AX compared with C (P < 0.05) 
 

In this survey, the blood components which measured were the No and percentage of lymphocytes, the No 

and percentage of granulocytes (Table 4), RBC counts, Hemoglobin, Hematocrit, MCV, MCH and MCHC 

(Table 5) and platelet counts and MPV (Table 6). The findings of this survey confirmed that the blood 

components in the alloxan treated group were not identical to those in the untreated group. 
 

Table 4. The number and percentage of Lymphocytes and Granulocytes. 

Groups 
Total No of 

WBCs 

Lymphocytes granulocytes 

No % No % 

C 10.55±3.005 8.95±0.902 84.90±1.476 .48±0.0660 4.51±0.366 

AX 7.00±6.515 5.67±2.6109 74.50±7.548 0.575±0.210 9.68±3.775 

 

 

 

 

 

 
 

Table5. Effect alloxan on total number of RBC, Hemoglobin and Hematocrit, MCV, MCH and MCHC. 
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Groups 
/ 6RBC counts10

μl) 

Hemoglobin(g/

dl) 

Hematocrit 

(%) 
MCV (fl) MCH(Pg) MCHC (%) 

C 7.399±0.947 13.113±0.161 48.38±0.677 
55.86±0.69

5 

15.15±0.32

1 

27.13±0.39

4 

AX 2.42±1.634 12.95±0.696 50.40±3.039 
55.12±1.37

0 
14.18±0.43 

25.77±0.29

7 

 

Table 6. Platelets parameters. 

Groups /ml 3No (10 MPV (fl) 

C 733.50±53.938 6.46±0.108 

AX 823.00±116.226 6.22±0.247 

 
Our results showed that, the enzymatic activity of ALT and AST were high at p<0.05 when compared to the 

control (313.670 ± 125.850 IU/L and 121.67 ±18.780, respectively), the creatinine level was high as well 

(0.067±0.033) as illustrated in table 7. 

 

Table 7. Effect of alloxan on enzymatic activities and total bilirubin levels. 

Groups  ALT(IU/L). AST (IU/L). ALP(IU/L). 
Total Bilirubin 

mg/dl)  ) 

NO treatment C 93.25±3.198 164.25±9.760 132.25±6.421 0.2±0.408 

Animals treated with 

alloxan only (diabetes 

induced animals) 

AX 121.67±18.780* 313.67±125.850* 176.67±21.419 0.067±0.033* 

*Sig. AX compared with C (P < 0.05) 
 

Discussion 
The primary goal of this survey was to explore the effects of alloxan- induced diabetes on hematological and 

hepatic parameters in albino mice, indicating significant changes that reflect abnormalities seen in diabetic 

patients. The findings provide a window into systemic dysregulation caused by elevated glucose level and 

oxidative stress, helping to understand diabetes-related pathophysiology. 

In diabetic group, blood Sugar level (436.67 ± 37.55mg/dl vs. 130.00 ± 7.74mg/dl in controls, p < 0.05) and 
weight loss (21.83 ± 2.06 gm in diabetic mice vs 29.83 ± 1.45 gm in controls) were significantly higher. These 

outcomes confirm the successful trigger of diabetes via alloxan which selectively destroys pancreatic B-cells, 

impairing insulin secretion and glucose homeostasis [4]. Weight loss aligns with human diabetes, where 

catabolic states from insulin deficiency can result in muscle atrophy and lipolysis [27]. 

In addition, diabetic mice showed a reduced RBC count (2.42 x 106 /µl vs. 7.40 x 106/µl), as well as 
hemoglobin (12.95 g/dl vs. 13.11g/dl), and these changes correlate with oxidative tension and advanced 

glycation end products (AGEs), which impair erythropoiesis and RBC survival [7, 8]. 

In contrast to human data on diabetes and increased WBC numbers [15], diabetic mice were leukopenia 

(7.00 x103/ ml vs. 10.55x103/ml). This variation could be due to alloxan's myelosuppressive properties or 

acute phase stress [1]. 

Our results showed an increase in platelet count (823 x 103/ml vs. 733x 103/ml), apart from a decrease in 
mean platelet volume (MPV) 6.22 fl vs. 6.46 fl). Increased platelets count correlates to the increased risk of 

hypercoagulability in diabetes [13], but reduced MPV contrasts with human data where higher MPV predicts 

cardiovascular complications [18]. This may reflect compensatory platelet production or species-species 

responses. Furthermore, diabetic mice expose elevated liver enzymes (GPT: 121.67 IU/ L vs. 164.25 IU/L) 

which reflects the damage in hepatocytes. Chronic hyperglycemia raises hepatic oxidative stress and 

mitochondrial malfunction [20]. The dramatic rise in GOT suggests potential cardiac or skeletal muscle 
involvement, as GOT is not liver specific [4]. 

 

Conclusion 
The primary goal of this survey is to explore how diabetes influences blood components and hepatic enzymes 
in animal models with diabetes, which has many implications for managing diabetes in humans. Although 

the outcomes provide crucial contributions to understanding oxidative stress and systemic dysregulation, 

explanatory frameworks on translation must consider responses to varied species. Incorporating 

hematological, biochemical, and histological examination will boost the clinical relevance of diabetes 

research during the pre-symptomatic phase.  
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 المستخلص

يستتتم الألوكسانستتت نأاق أاس  أللثتتتىأسقض أاق أي فألسستتتذ  ألحألسني  لألسضيالايبأوكااأياي أ جتتتذيألام   حأ   أ يم أأ

لسبنذ ي ثتتتتيبتألسمحأط طبلأ  سماي ألس ذيتتتتيألحأط ني ألوكاستتتتاسياألحألسبؤديي تأيي أيخل أاس أا  أدؤدي أ يم  ألل ألسستتتتذ  أ اأ

تألقاأضصتتبوأل   فألحألسستتنالقألس قيقبألسي ضتتيب أييذاأضنأيستت  دألو    لأألضتتس لأأضي تتيأياتتيرألسبجتتعأياأ ييىألوكاي  

لسمأنستتا ألحأوالتأطجتتا  قأي مقيبألحألستتياسا ي أدؤدي ألسالألضتت  ألسذبا ألس ايألوكثتت اتتيأياأ و ألسا لثتتبأ اأ

الل ةألسيضت اي قأأأل لثتبأنيييبأطأيي أي فألسستذ  أاق أ   ليم لقألسالأللئ   ألسذباألحأايا لأويالاحتأيي أيست  دألح

لسي مقيبأساىأي ضت ألسستذ   أطدأايال أاجتعياألأ لأثتاييتعي أ ن لألحأي مب ألوك ض تأ  ستدألساتياسبأ ذقيبألسسرأ نا ي  أأ

ثتت ابأيدأطدأطاتتنيي  أاس أيتيااميا أسدأطمقمألسيتياابألوكلس أض أاؤدلأ يني أطق مألسيتياابأأأأ48طدأصتتي لألسيا لنأسياةأأ

يقادأ/أنادأيولأألحأيضقالأيقضحأا ل أل  اأشتت  أللواتأأأ200يألساتتي  أياألوكسانستت نألسس يلأألسث ايبأو نبأللواةأللد

طدأ يىأاين قألسالأياأ ييىألسيا لنألطضقيق   أللسنميتبألس  يستتتيبأ حأضنأطضيي أي فألسستتتذ  ألحألسيا لنألسبيضتتت  أيخل أ

سالألسضي ل ألدؤدي ألسالألسبيضتتتتت  تألل طي عأاالأاس أل طي عأيستتتتتماىألسستتتتتذ ألحألسالتألل النألساينتأللا ي فأاالأن لقأل

لساتي  وألسايايبتألضت  ألسذبا أطماللمأام  هأ و ألسا لثتبأيىألوك ض تألسست   بألسمحأ ضثمألحأضنأي فألسستذ  أييذاأضنأ

  ت قأأيخل أاس أل  ألستالألطثبيلألسينت اتبألطق ألسذبتا أليىأ ستبتأيتترأضنأطتأدتوألسميستتتتتي لقألسم  ييتبألحألوتدامبت  ألوتدثتتتتتمتت

ألس  صبأ  وكاالعأللس يالألسنيا  يب أ
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