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Abstract 
Aims: This study aimed to investigate the effects of cisplatin on glycemic parameters ( fasting 

blood sugar FBS; glycosylated hemoglobin HbA1c), and  lipid profile (total cholesterol TC, 

triglyceride TG, high density lipoprotein HDL-c, and calculation of low density lipoprotein 

LDL-c, cardioprotective index HDL/LDL,cardiac risk ratio cholesterol/HDL), with the 

evaluation of any possible role for propolis in ameliorating adverse effects on these , in 

comparison to controls. 
Materials and Methods: This experimental work takes 6 weeks and involved 60 male albino 

rats ,weighed  230±40g , divided into 6 groups, each of 10 members. 

Group A, received 3 doses of cisplatin at 4 mg/kg intraperitoneally (I.P) at weekly intervals 

starting by the end of the 2
nd

 week, and killed by the end of the 6
th

 week. 

Group B, received propolis  at 120 mg /day orally for 6 weeks. 

Group C, received propolis 120 mg/day initially then by the end of the 2
nd

 week started cisplatin 

4mg I.P weekly for 3 doses. 

Group D, received propolis 60 mg/day for 6 weeks. 

Group E, received propolis 60 mg daily for 6 weeks, starting cisplatin I.P 4 mg 3 doses by the 

end of the 2
nd

 week ,one week apart. 

Group F, represent the control group, on normal saline orally for 6 weeks. 
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At the start the animals in all groups  were weighed ,a blood sample was taken then, during the 

experiment , weighed , physical activity and food intake were recorded, by the end of the 

experimental duration weight were recorded, a blood sample were taken .The blood samples 

taken before and after the experiment were for measurement of FBS, HbA1c , TC, TG, HDL-c, 

and calculation of  LDL-c, HDL/LDL, cholesterol/HDL. 

Results: 

By observation: By comparison of before and 6 weeks after the experiment, there was a 

significant weight reduction in the group A, with death of 2 members of this group after the 3
rd

 

dose of cisplatin. While group B showed a significant weight gain. Clear and significant changes 

were recorded in parameters of lipid profile , with a insignificant effects of  CP on glycemic 

parameters FBG and HbA1c in group A in comparison to control group with a clear ameliorative 

effects of propolis on the parameters of lipid profile under study. 

Conclusion: CP clearly negatively affects some of the lipid profile parameters and propolis 

administration clearly ameliorated the adverse effects of cisplatin on the lipid profile under 

study. 

Keywords : Cisplatin , Glycemic Control , Lipid Profile . bee propolis.  

INTRODUCTION 

Cisplatin (CP) is a commonly used platinum-based chemotherapeutic drug used for the treatment 

of various types of (1). Its use causes many serious adverse effects, and really it is the drug of 

choice for the induction of dyslipidemia, liver and kidney injuries in rats (2).Atherogenic 

dyslipidemia, characterized by high LDL-c/HDL-c ratio and elevated TG, is associated with high 

cardiovascular risks(3). Komdeur et al has been reported cisplatin-induced hyperglycemia (4) 

Hyperglycemia , hyperlipidemia and hyperuricemia were considered as main risk factors for 

developing atherosclerosis and cardiovascular diseases(5).In modern primary care, doctors spend 

good time and effort,concentrating on preventive medicine practice and the modulations of 

cardiovascular disease markers by propolis has been shown in several studies, both in vitro and 

in vivo assays have been developed to elucidate the molecular mechanisms of this beneficial 

effect, as regulation of glucose and lipoprotein metabolism, decreasing inflammatory cytokines 

and oxidative stress (6,7,8).Fuliang et al (9), reported that propolis lower fasting glucose and 

lipids leading to decreased outputs of lipid peroxidation and scavenge the free radicals in rats 

with diabetes mellitus. This study aimed to assess the effects of CP on glycemic control and lipid 

profile in male albino rats and studying the possible role of propolis at 2 dose levels in opposing 

the adverse effects of CP on these parameters. 
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MATERIALS AND METHODS: 

A total of 60 adult male albino rats weighing 230±40 g ,obtained from the animal house in the 

College of Veterinary Medicine-University of Mosul, randomly divided into 6 groups each of 10 

rats. The animals were housed in metallic cages and subjected to an adaptation period of two 

weeks ,photoperiod of (12 h:12h light/dark), 25º C± 2 º C temperature and 45-50% humidity , 

receiving normal amount of water and food. Ethical approval reference number 

:UOM/COM/MREC/20-21(21). 

Group A: received 4 mg cisplatin  I.P by the end of the 2
nd

 week  for 3 doses one week apart. 

Group B: received propolis 120 mg daily orally for 6 weeks. 

Group C: Received propolis 120 mg daily orally for 6 weeks and by the end of the 2
nd

 week 

starting cisplatin I.P 4 mg for 3 doses one week apart between a dose and the other. 

Group D: received propolis 60 mg daily orally for 6 weeks. 

Group E: received propolis 60 mg daily orally for 6 weeks and by the end of the 2
nd

 week 

starting cisplatin 4 mg I.P for 3 doses one week apart between a dose and the other. 

Group F: Control group receiving normal saline orally. 

At the start of the experiment and by the end of the 6
th

 week , a blood samples were taken from 

all the animals under study, for assessing glycemic control ( FBG and HbA1c) with lipid profile 

parameters as TC, TG, LDL-c, HDL-c, HDL/LDL as a cardioprotective ratio and TC/HDL as a 

cardiac risk ratio.(10). 

By the end of the end of the experiment duration animals were weighed and other blood sample 

were taken for assay of the same parameters. 

 

Statistical Analysis Of The Data: 

The results were expressed as mean± SD; Mann-Whitney test was used to compare of pre and 

post administration results within the group. Improvement (change) rate was calculated as 

Improvement Rate = result of pre-administration – result of after administration/ result of pre-

administration x 100. 

One-way ANOVA test  with Tukey’s Pair wise was used to compare results between different 

groups. The Statistical Minitab version 18 software program was used to perform statistical 

analysis of the data. 
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RESULTS: 
1.Observational Results 

a. Group A. Two of the members of this group died 3 days after the 3
rd

 I.P dose of cisplatin 

both showed yellowish discoloration of the whole body , the other members showed clear 

weight loss ,with decrease in physical activity and food intake. 

b.Group B. No death was reported in this group, members of this group looks fully active, with 

good food intake and obvious weight gain. 

c. Group C. No death was reported in this group, with mild decrease in physical activity and 

food intake and mild weight loss. 

d.Group D. No death was reported in this group, physically active with good food intake. 

e. Group E. one death was recorded in this group ,with mild reduction in physical activity and 

food intake, with obvious weight loss. 

f. Group F. No losses was reported in this group, all members active physically with good food 

intake. 

Table 1 shows comparison between the 6 groups with regard weight changes before and after 

the 6 weeks intervention. 

 
2. Biochemical Results 

I. Glycemic Control Parameters ( FBG, HbA1c): 

a. Group A. By comparison of pre and post-administration results, there was an insignificant 

effects of CP administration on FBG and HbA1c (Table 2). 

b.Group B. By comparison of pre and post-administration results , there was a significant 

reduction in FBG and HbA1c (Table 3). 

c. Group C. There was an insignificant reduction in FBG and HbA1c,by comparing pre to post-

administration results. (Table 4). 

d.Group D. By comparison of the results of pre- and post-administration, there was a non- 

significant decrease in FBG and HbA1c. (Table 5). 

e. Group E. There was a non-significant reduction in FBG and HbA1c on comparing results of 

pre- to post-administration.( Table 6). 

f. Group F. There was a non-significant effects of placebo on the results of pre- and post-

administration of placebo. (Table 7). 

 

II. Lipid Profile: 

a. Group A. By comparison of pre and post-administration results, there was a significant 

reduction in HDL-c and cardioprotective index with a significant increase in TC, TG, LDL-c 

and cardiac risk ratio(Table 8). 

b.Group B. By comparison of pre and post-administration results , there was a significant 

reduction in TC, TG, LDL-c, and cardiac risk ratio with a significant increase in HDL-c and 

cardiac protection index (Table 9). 
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c. Group C. There was an significant reduction in HDL-c and cardioprotective index with a 

significant increase in TC, TG, LDL-c and cardiac risk ratio,by comparing pre to post-

administration results. (Table10). 

d.Group D. By comparison of the results of pre- and post-administration, there was a 

significant reduction in TC, TG, LDL-c, and cardiac risk ratio with a significant increase in 

HDL-c and cardiac protection index. (Table 11). 

e. Group E. There was a significant reduction in HDL-c and cardioprotective index with a 

significant increase in TC, TG, LDL-c and cardiac risk ratio on comparing results of pre- to 

post-administration.( Table 12). 

f. Group F. There was a non-significant effects of placebo on the results of  lipid profile on 

comparing pre- and post-administration of placebo. (Table 13). 

 

DISCUSSION: 
1. Effects On  Body Weight 

The reduction in body weight observed in this study in the cisplatin group , could be correlated 

with the reduced food intake noticed during the period of the experiment. Weight gain have been 

noticed in group C by adding propolis at 120 mg/d, but not at 60 mg/d, this is in agreement with 

the study conducted by El-Naggar et al., (11). They reported that propolis treatment after 

cyclophosphamide injection could protect partially the body from weight loss. OrŠolic et al on 

studying the effect of Croatian propolis on diabetic nephropathy and liver toxicity in mice, 

reported that body weight was rapidly reduced in animals treated with alloxan alone , the 

reduction was the greatest between 3 and 10 days and then body weight started to recover 

especially in diabetic animals treated with water soluble derivative of propolis, which have 

almost reached a mass of healthy non diabetic mice (12). Rivera-Yanez et al, on studying the 

hypoglycemic and antioxidant effects of propolis in a model of experimental diabetes, reported 

that the administration of propolis during the 15 days of treatment showed a considerable effect 

on the weight loss of diabetic mice (13) Denli et al, (14), whom reported that the addition of 

propolis in the diet significantly increase the growth parameter of quail chicks such as body 

weight gain and feed consumption and improvement feed efficacy compared with controls and 

they suggested that it could be due to antimicrobial activity of the propolis extract that resulted in 

improvement of intestinal hygiene that lead to improved digestion and absorption, beside that it 

has been suggested that bee propolis contain protein, amino acids, vitamins, and flavonoids, for 

this resinous it has been used by some people as a nutritional supplement (15). 

 

2. Effects On The Glycemic Control & Lipid Profile 

The link between CP and diabetes mellitus have been suggested by many researchers (5, 10, 11). 

This study revealed a non-significant effects of CP administration on glycemic control, this is in 

agreement with the study conducted by Albokhadin (7), while in contrast to our results the study 

conducted by Komdeur et al (5). With regard the effects of CP on lipid profile. This study 

revealed a significant increase in TC, TG, LDL-c and cardiac risk ratio and that the co-
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administration of propolis especially at a daily dose of 120 mg ameliorated the adverse effects on 

these parameters of lipid profile. It could be explained by the fact that the liver plays a major role 

in controlling plasma levels of TC, thus when there is CP-induced liver impairment (16,17), 

there will be elevated levels of serum TC and LDL-c (18). The significant increase in serum 

levels of TC, TG, and LDL-c after exposure of rats to CP might be attributed to hepatocellular 

dysfunction and impaired lipid metabolism ,which is in agreement with the findings of Akindele 

et al (19). The marked increase in values of cardiac risk ratio and the reduction in 

cardioprotective ratio might indicate an increased risk of atherosclerosis and cardiovascular 

diseases (3,20). The ameliorative effect of propolis reported in this study was in agreement with 

the study conducted by Khalaf and Thanoon , as they reported that bee propolis supplementation 

at a total dose of one gram /day for 2 months carries a beneficial effects on many biochemical 

parameters including lipid profile in healthy volunteers (8), also in accordance with our results, 

two studies the first study conducted by Eman , who reported that aqueous propolis extract could 

reduce the hepatotoxicity and hyperlipidemia induced by octylphenol in male albino rats (21)and 

the recent 2
nd

 study conducted by Salehi-Sahlabadi et al , and they concluded that propolis is 

associated with a reduction in TG levels and an increase in HDL-c (22). 

In Conclusion: CP did not adversely affecting glycemic contro represented by FBG, and 

HbA1c, but adversely affecting lipid profile parameters to a significant level and propolis 

especially at a daily dose of 120 mg ameliorated such adverse effects on lipid parameters. 

 

Table (1): Comparison in rate weight and rat`s liver weight among the six groups 

after 4 weeks of intervention. 

Weights 

Groups 
P-

value* A 
Mean ± SD 

B 
Mean ± SD 

C 
Mean ± SD 

D 
Mean ± SD 

E 
Mean ± SD 

Control 
Mean ± SD 

Rate (g) 
157.9 ± 17.47 

D 
241.2 ± 13.32 

AB 
218.2 ± 20.40 

BC 
250.9 ± 27.3 A 

205.3 ± 28.88 
C 

217.0 ± 16.73 
BC 

0.000 

Liver (g) 5.17 ± 1.13 C 8.21 ± 0.62 A 6.29 ± 0.71 BC 8.50 ± 0.66 A 6.11 ± 1.17 C 7.43 ± 0.61 AB 0.000 

Liver\body 
weight ratio 

32.90 ± 4.92 A 33.71 ± 2.95 A 33.50 ± 2.66 A 34.06 ± 2.80 A 29.49 ± 5.45 A 34.50 ± 1.85 A 0.070 
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Table (2): Effect of cisplatin 4 mg/kg in group A on glycemic control parameters ( 

FBG and HbA1c %). 

Parameters 
Before 

Mean ± SD 
After 

Mean ± SD 
% Improvement 

rate 
P-value* 

B. glucose (mg\dL) 81.40 ± 7.18 83.43 ± 9.46 - 2.5 % 0.658 

HbA1c % 4.21 ± 0.52 4.28 ± 0.40 - 1.7 % 0.995 

* Mann-Whitney test was used.  % Improvement rate = [(before – after) / Before] × 100. 

Table (3): Effect of propolis 120 mg in group B rats on the glycemic control 

Parameters 
Before 

Mean ± SD 
After 

Mean ± SD 
% Improvement 

rate 
P-value* 

B. glucose (mg\dL) 93.53 ± 8.02 85.47 ± 6.13 8.6 % 0.042 

HbA1c % 5.10 ± 0.004 4.39 ± 0.280 13.9 % 0.005 

* Mann-Whitney test was used.   % Improvement rate = [(before – after) / Before] × 100. 

Table (4): Effect of propolis 120 mg with cisplatin 4 mg/kg in group C rats on the 

FBG and HbA1c % 

Parameters 
Before 

Mean ± SD 
After 

Mean ± SD 
% Improvement 

rate 
P-value* 

B. glucose (mg\dL) 91.46 ± 8.73 86.14 ± 6.70 5.8 % 0.229 

HbA1c % 4.77 ± 0.004 4.35 ± 0.004 8.8 % 0.090 

* Mann-Whitney test was used.   % Improvement rate = [(before – after) / Before] × 100. 

Table (5): Effect of propolis 60 mg in group D rats on the FBG and HbA1c % 

Parameters 
Before 

Mean ± SD 
After 

Mean ± SD 
% Improvement 

rate 
P-value* 

B. glucose (mg\dL) 93.44 ± 10.86 87.19 ± 8.11 6.7 % 0.285 

HbA1c % 5.08 ± 0.55 4.71 ± 0.32 7.3 % 0.172 

* Mann-Whitney test was used.   % Improvement rate = [(before – after) / Before] × 100 
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Table (6): Effect of propolis 60 mg with cisplatin 4 mg/kg in group E rats on the 

FBG and HbA1c % 

Parameters 
Before 

Mean ± SD 
After 

Mean ± SD 
% Improvement 

rate 
P-value* 

B. glucose (mg\dL) 86.10 ± 9.26 85.74 ± 10.67 0.4 % 0.691 

HbA1c % 4.71 ± 0.53 4.65 ± 0.39 1.3 % 0.958 

* Mann-Whitney test was used.   % Improvement rate = [(before – after) / Before] × 100 

Table (7): Comparison in blood glucose and FBG and HbA1c % parameters after 

6 weeks in control group [group F] 

Parameters 
Beginning 
Mean ± SD 

After 4 weeks 
Mean ± SD 

% Improvement 
rate 

P-value* 

B. glucose (mg\dL) 89.31 ± 9.03 86.63 ± 7.69 3.0 % 0.658 

HbA1c % 5.07 ± 0.430 4.81 ± 0.30 5.1 % 0.291 

* Mann-Whitney test was used.  % Improvement rate = [(before – after) / Before] × 100 

Table (8): Effect of cisplatin 4 mg/kg in group A rats on the lipid profile 

Lipid profile 
parameters 

Before 
Mean ± SD 

After 
Mean ± SD 

% Improvement 
rate 

P-value* 

Cholesterol (mg\dL) 103.33 ± 8.00 191.97 ± 11.02 - 85.8 % 0.001 

TG (mg\dL) 118.84 ± 3.51 149.93 ± 2.17 - 26.2 % 0.001 

HDL (mg\dL) 44.44 ± 3.86 36.33 ± 2.61 18.3 % 0.001 

LDL (mg\dL) 35.13 ± 8.30 124.43 ± 9.13 - 254.2 % 0.001 

HDL\LDL 1.34 ± 0.391 0.29 ± 0.03 78.4 % 0.001 

Chol\HDL 2.29 ± 0.204 5.22 ± 0.473 - 127.9 % 0.001 

* Mann-Whitney test was used.  % Improvement rate = [(before – after) / Before] × 100. 

 HDL\LDL → Cardioprotective index, Chol\HDL → Cardiac risk ratio. 
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Table (9): Effect of propolis 120 mg in group B rats on the lipid profile 

Lipid profile 
parameters 

Before 
Mean ± SD 

After 
Mean ± SD 

% Improvement 
rate 

P-value* 

Cholesterol (mg\dL) 117.64 ± 6.18 103.33 ± 8.00 13.8 % 0.006 

TG (mg\dL) 128.15 ± 6.11 118.84 ± 3.51 7.8 % 0.002 

HDL (mg\dL) 39.60 ± 2.42 44.44 ± 3.86 - 10.9 % 0.024 

LDL (mg\dL) 52.20 ± 5.56 35.13 ± 8.30 48.6 % 0.002 

HDL\LDL 0.76 ± 0.12 1.34 ± 0.39 - 43.3 % 0.002 

Chol\HDL 2.97 ± 0.20 2.29 ± 0.20 29.7 % 0.001 
* Mann-Whitney test was used.  % Improvement rate = [(before – after) / Before] × 100. 

HDL\LDL → Cardioprotective index, Chol\HDL → Cardiac risk ratio 

Table (10): Effect of propolis 120 mg with cisplatin 4 mg/kg in group C  rats on 

lipid profile. 

Lipid profile 
parameters 

Before 
Mean ± SD 

After 
Mean ± SD 

% Improvement 
rate 

P-value* 

Cholesterol (mg\dL) 103.33 ± 8.00 172.53 ± 9.14 - 67.0 % 0.001 

TG (mg\dL) 118.84 ± 3.51 147.11 ± 7.41 - 23.8 % 0.001 

HDL (mg\dL) 44.44 ± 3.86 37.94 ± 2.63 14.6 % 0.004 

LDL (mg\dL) 35.13 ± 8.30 105.08 ± 7.65 - 199.1 % 0.001 

HDL\LDL 1.34 ± 0.39 0.36 ± 0.03 73.1 % 0.001 

Chol\HDL 2.29 ± 0.20 4.55 ± 0.30 - 98.7 % 0.001 
* Mann-Whitney test was used.  % Improvement rate = [(before – after) / Before] × 100. 

HDL\LDL → Cardioprotective index, Chol\HDL → Cardiac risk 

Table (11): Effect of propolis 60 mg on the lipid profile of group D rats. 

Lipid profile 
parameters 

Before 
Mean ± SD 

After 
Mean ± SD 

% Improvement 
rate 

P-value* 

Cholesterol (mg\dL) 119.49 ± 8.86 103.33 ± 8.00 15.6 % 0.006 

TG (mg\dL) 130.59 ± 10.64 118.84 ± 3.51 9.9 % 0.052 

HDL (mg\dL) 40.33 ± 3.00 44.44 ± 3.86 - 9.3 % 0.104 

LDL (mg\dL) 53.04 ± 8.60 35.13 ± 8.30 51.0 % 0.001 

HDL\LDL 0.77 ± 0.10 1.34 ± 0.39 - 42.5 % 0.001 

Chol\HDL 2.96 ± 0.17 2.29 ± 0.20 29.3 % 0.001 
* Mann-Whitney test was used.  % Improvement rate = [(before – after) / Before] × 100. 

HDL\LDL → Cardioprotective index, Chol\HDL → Cardiac risk ratio 
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Table (12): Effect of propolis 60 mg with cisplatin 4 mg/kg in group E rats on 

lipid profile. 

Lipid profile 
parameters 

Before 
Mean ± SD 

After 
Mean ± SD 

% Improvement 
rate 

P-value* 

Cholesterol (mg\dL) 103.33 ± 8.00 169.79 ± 10.20 - 64.3 % 0.001 

TG (mg\dL) 118.84 ± 3.51 149.10 ± 3.65 - 25.5 % 0.001 

HDL (mg\dL) 44.44 ± 3.86 36.64 ± 2.54 17.6 % 0.004 

LDL (mg\dL) 35.13 ± 8.30 103.33 ± 9.19 - 194.1 % 0.001 

HDL\LDL 1.34 ± 0.39 0.35 ± 0.04 73.9 % 0.001 

Chol\HDL 2.29 ± 0.20 4.64 ± 0.28 - 102.6 % 0.001 
* Mann-Whitney test was used.  % Improvement rate = [(before – after) / Before] × 100. 

HDL\LDL → Cardioprotective index, Chol\HDL → Cardiac risk ratio 

Table (13): Comparison in lipid profile after 6 weeks in control group. 

Lipid profile 
parameters 

Beginning 
Mean ± SD 

After 4 weeks 
Mean ± SD 

% Improvement 
rate 

P-value* 

Cholesterol (mg\dL) 103.33 ± 8.00 105.73 ± 9.31 - 2.3 % 0.793 

TG (mg\dL) 118.84 ± 3.51 121.91 ± 5.37 - 2.6 % 0.345 

HDL (mg\dL) 44.44 ± 3.86 44.27 ± 3.95 0.4 % 0.958 

LDL (mg\dL) 35.13 ± 8.30 36.46 ± 9.45 - 3.8 % 0.942 

HDL\LDL 1.34 ± 0.39 1.29 ± 0.38 3.7 % 0.928 

Chol\HDL 2.29 ± 0.20 2.39 ± 0.30 - 4.4 % 0.875 
* Mann-Whitney test was used.   % Improvement rate = [(before – after) / Before] × 100. 

HDL\LDL → Cardioprotective index, Chol\HDL → Cardiac risk ratio 

Table (14): Comparison in lipid profile among the six groups after 6 weeks of 

intervention. 

Items 

Groups 
P-

value* A 
Mean ± SD 

B 
Mean ± SD 

C 
Mean ± SD 

D 

Mean ± SD 
E 

Mean ± SD 
Control 

Mean ± SD 

Cholesterol 
(mg\dL) 

191.97 ± 
11.02 A 

103.33 ± 8.00 
C 

172.53 ± 9.14 
B 

103.33 ± 8.00 
C 

169.79 ± 
10.20 B 

105.73 ± 9.31 
C 

0.000 

TG (mg\dL) 
149.93 ± 2.17 

A 
118.84 ± 3.51 

B 
147.11 ± 7.41 

A 
118.84 ± 3.51 

B 
149.10 ± 3.65 

A 
121.91 ± 5.37 

B 
0.000 

HDL (mg\dL) 36.33 ± 2.61 B 44.44 ± 3.86 A 37.94 ± 2.63 B 44.44 ± 3.86 A 36.64 ± 2.54 B 44.27 ± 3.95A 0.000 
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LDL (mg\dL) 
124.43 ± 9.13 

A 
35.13 ± 8.30 C 

105.08 ± 7.65 
B 

35.13 ± 8.30 C 
103.33 ± 9.19 

B 
36.46 ± 9.45 C 0.000 

HDL\LDL 0.29 ± 0.03 B 1.34 ± 0.39 A 0.36 ± 0.03 B 1.34 ± 0.39 A 0.35 ± 0.04 B 1.29 ± 0.38 A 0.000 

Chol\HDL 5.22 ± 0.473 A 2.29 ± 0.20 C 4.55 ± 0.30 B 2.29 ± 0.20 C 4.64 ± 0.28 B 2.39 ± 0.30 C 0.000 

* Mann-Whitney test was used.  % Improvement rate = [(before – after) / Before] × 100. 

 HDL\LDL → Cardioprotective index, Chol\HDL → Cardiac risk ratio 
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