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Diabetes mellitus (DM) is a typical cat endocrinopathy, 

which is like human sort 2 diabetes (T2DM) as far as its 

pathophysiology. T2DM happens because of fringe insulin 

obstruction and additionally -cell brokenness [1]. The 

widespread rate for diabetes mellitus has been determined 

to quite an extent of epidemic proportions. Diabetic 

patients are diseased patients who are also characterized 

as having chronic high blood sugar level which results from 

impaired insulin levels in blood or impaired secretion of 

insulin. It has two major types, �rst is Type 1 and the other 

one is Type 2. T2DM is major responsible cause of >90% of 
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Today the world is dealing with rapidly increasing cases of diabetes mellitus especially type 2 

diabetes which creates insulin resistance. Scientists are working with different nutraceuticals 

to cure this disease. Objective: Ginger plays an important role in different ailments such as 

cardiovascular diseases, hypertension, cancers, gastrointestinal functions, and diabetes 

mellitus. In the present study, ginger powder was analyzed for its anti-diabetic effect. The 

ginger powder was analyzed for its proximate composition. Methods: The bio-e�cacy study 

was done on Alloxan-induced Wistar rats by feeding them ginger powder at three levels i.e. 1%, 

3%, and 5% ginger powder for a period of 4 weeks. There were 4 groups (one was control and the 

other three getting different percentages of ginger powder), each containing 5 rats. The blood 

samples were collected at 0 days, 15th day, and 28th day. Blood sugar and insulin levels were 

measured. The data thus obtained was statistically analyzed to �nd out the level of signi�cance. 

Results showed that glucose levels signi�cantly decreased along with a signi�cant increase in 

insulin levels. This research design concludes that ginger powder has positive effects in 

lowering blood sugar levels. Hence, the usage of ginger powder and ginger tea should be 

increased in diabetic patients to reduce hyperglycemia in diabetic patients and overcome high 

BSL levels in pre-diabetics. Conclusions: Results of this study concluded that in ginger powder 

1.7 STD magnesium and 0.3 STD chromium are present. Moreover, this research study also 

declared that mean values of RFTs i.e. bilirubin, creatinine, urea, uric acid had a signi�cant 

change in the G4 group as mean results of 0.591±0.032, 0.814±0.058, 0.814±0.058, 0.9508±0.051 

respectively.

A R T I C L E I N F O A B S T R A C T

Key Words: 

Diabetes, Ginger powder, Bilirubin, Creatinine, 

Urea, Uric Acid

How to Cite: 

Maqsood, M., Naaz, S., Bader Ul Ain, H. ., Mushtaq, Z. ., 

Nasir, M. ., & Qamar, A. . (2022). Evaluating the effect 

of Ginger Powder on Bilirubin, Creatinine, Urea and 

Uric Acid on Experimental Diabetic Wistar Rats in 

Randomized Control Trial : Effect of Ginger Powder 

on Bilirubin, Creatinine, Urea and Uric Acid on 

Experimental Diabetic Wistar Rats. Pakistan 

BioMedical Journal, 5(1).

https://doi.org/10.54393/pbmj.v5i1.325

diabetes. It has affected 6.4% of people of adult group 

around the globe in 2010. This also leads to certain 

unremitting efforts to explore helpful agents for control of 

this disease [2] Diabetes mellitus is an all-around 

anticipated danger factor for periodontal infection, and 

then again, periodontitis is thought to in�uence the 

fundamental �ery condition, insulin obstruction, and lipid 

and glucose digestion (1,2). Being a persistent metabolic 

sickness, it is brought about by the body's disappointment 

either to create the insulin chemical or to utilize insulin 

creation adequately [3]. Ginger (Zingiber o�cinale, Roscoe 
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M E T H O D S

zingiberaceae) is known for most consumed spices widely 

internationally. It was originated in Southeast Asia and is 

now spread to Europe. Ginger has a great long history of 

being a useful herbal medicine that bene�ts in treating a 

variety of ailments that includes vomiting, pain, heartburn, 

and cold-induced �u and fever. More recently, it was 

concluded that ginger also has anti-clotting, anti-cancer, 

anti-in�ammatory, and other analgesic activities. Hence, 

the main emphasis on the effects of ginger in the 

m a n a g e m e n t  o f  m e t a b o l i c  d i s e a s e s  a n d  o t h e r 

complications related to Diabetes Mellitus is seen. 

Evaluation over here tells us that the good effects of ginger 

on diabetes mellitus have provided an insight into the 

active constitutes and their mechanisms of action [4]. The 

alterations in the lifestyle of the consumer along with the 

up-gradation and disease for initiating more search potent 

and diets are healthy on nutrients that are complementary 

such as products that are functional [5]. The main 

objectives of the study were to determine the anti-diabetic 

effects of Zingiber o�cinale and to further the effective 

level/dose of ginger powder in lowering the blood glucose 

levels in alloxan-induced diabetic rats.

Ginger was procured from the Local market, Lahore, then 

packed in a sealed bag to avoid any further contamination 

until further analysis at the laboratory facility of the Food 

department at the University of Lahore. After removing 

physical contaminants like dirt, dust, and foreign particles, 

washing with clean water, peeling, and slicing, ginger was 

dried at 200ºC for 10 minutes in a hot air oven. After drying, 

it was grounded into �ne powder by using a commercial 

blender. The ginger powder was packed in a sealed bag to 

avoid any further contamination until further analysis at the 

laboratory facility of the Food department at the University 

of Lahore. The mineral content of ginger powder was 

analyzed by using the method of AOAC [5].All the 20 rats 

included in the study were given three different levels of 

ginger powder as detailed in Table 1 showing diet 

composition. 5 rats of Group I were not given any special 

diet but were fed on commercial basal feed. The rats were 

made diabetic by injecting alloxan mixed with 1ml distilled 

water intraperitoneally at the rate of 65mg/kg of body 

weight before the start of the experiment. After 7th day of 

the injection the rats were diabetic for the research 

purpose [4]. On 8th day which was considered day 0 of the 

study, the blood samples (1 ml) of the rats were taken. It was 

then centrifuged at 30000 rpm and serums were stored in 

refrigerator at 4° C until further analyzed [6]. During the 4 

weeks of bio-e�cacy study a speci�ed diet considering as 

1% Ginger Powder, 3% Ginger Powder, 5% Ginger Powder 

were given to Group II, Group III, Group IV respectively 

throughout the experimental period. The feed and water 

was given adlib. The rats were kept in standard cages and 

water was given by bottles. The ginger powder was mixed in 

diets of three experimental groups very carefully. The diets 

consumed by the rats of all groups were calculated on 

weekly basis including the controlled group.1 ml blood from 

each rat of four groups was collected from azygos vein at 

the 15th and 30th days.  The serum was stored as explained 

above. The composition of the diet of four groups of rats is 

given in Table 2 [7]. The blood sugar level pro�le 

components of alloxan-induced Wistar rats were analyzed 

by the usage of blood samples at the speci�ed nanometer 

level. In order to assess the safety of seeds of Jamun and 

pumpkin seeds, the following tests will be performed: The 

serum samples of the experimental rats will be analyzed for 

urea by glutamate dehydrogenase (GLDH) method, whilst 

creatinine will be analyzed by the procedure described by 

Saeed et al. to evaluate the proper functioning of kidney 

[8]. The data thus obtained is subjected to statistical 

analysis by using Analysis of variance (ANOVA) in SPSS 

(Andy Field SPSS) to �nd out the effect of different 

percentages of ginger powder on diabetic rats.

R E S U L T S

The purpose of this study was to determine major 

diagnosis if the ginger powder is effective in lowering the 

effects of diabetes mellitus in Wistar rats or not. First of all, 

Ginger was peeled off and cut into slices. These slices were 

then put into a dehydrator to let them get dry After drying 

up of ginger slices it was placed in a grinder and ginger 

powder was made up from those ginger slices. This entire 

research was conducted in the Food Analysis Labs of UVAS. 

Mineral analysis of ginger powder indicates the presence of 

1.7 STD units of magnesium and 0.03 STD units of chromium 

(Table 1). The conclusions of the current study were 

approximately parallel to some previous research which 

identi�es that magnesium was 1.72 STD unit and chromium 

was 0.031 STD unit in ginger powder [8].Kidney functioning 

tests: Bilirubin is the end product in mammals of heme 

catabolism which is generally regarded as a potentially 

cytotoxic, lipid-soluble waste product that needs to be 

excreted (). The variance of determination regarding the 

effect of ginger powder on the bilirubin of diabetic rats is 

given in (Table 2). The conclusions predict that by 

consumption of different levels of ginger powder non-

signi�cantly affected bilirubin levels as well as the effect of 

days is signi�cant. The treatment with days interaction was 

also non- signi�cant for this parameter (Table 2) shows 

descriptive analysis of ginger powder treatments on 

bilirubin. The mean treatment for day 0 was 0.598±0.042, 

whereas, it was 0.583±0.127 for day 28. Thus, the 

determination of results in this study, at the end was 
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signi�cant. (Table 2) shows ANOVA results for ginger 

powder treatment on bilirubin of male wistar rats.

1

2

 It was found that all the values for treatment, days and 

treatment into days were signi�cant. In a study, ginger 

powder enriched diet was given as 100, 200, 400 mg/kg to 

rats and concluded mean results of bilirubin were 

0.42±0.03 mg/dL and then a signi�cant change occurred 

and mean found was 13.16±0.138 mg/dL [9].Creatinine: The 

functioning of kidneys is known by the estimation of 

�ltration rate of glomerular, which is indicated by the term 

Creatinine. It gives us information of all the blood passages 

by per minute through glomerular [10]. The mean values of 

creatinine levels of control and treatment groups are given 

in the table. The values recorded for creatinine of 

controlled group is 0.830±0.054at the 0 day, it was 

decreased signi�cantly to 0.806±0.052at the end of study. 

Similarly, in Group 4 in which 5% ginger powder feed was 

given to signi�cant changes occurred in this research. The 

D I S C U S S I O N

group which received the highest level of percentage of 

ginger powder i.e. 5% has shown maximum reduction in 

creatinine levels of 0.809±0. 068ab.Thus, Table 3 shows 

descriptive analysis of ginger powder treatment on 

creatinine. The mean treatment for day 0 was 0.827±0.04, 

whereas, it was 0.806±0.052 for day 28. According to a 

research study statistical analysis concluded that extracts 

of ginger had signi�cant results on creatinine levels. The 

results showed mean values of 0.83±0.03 mg/dL, 

0.81±0.03mg/dl, 0.80±0.03 mg/dL respectively. While in 

another research the recorded mean values for creatinine 

were 0.91±0.03mg/dL and after treating it with ginger it was 

lessened to 0.87±0.03 mg/dL and 0.85±0.03 mg/dL. 

However, in another study the maximum observed levels 

were 0.96±0.03 mg/dL in control group while slowly the 

creatinine levels got lowered when conventional extracts 

of ginger were given, the reduced mean values were 

0.90±0.03 and 0.88±0.03 mg/dL. A study also suggested 

that ginger played such a signi�cant role in reducing 

creatinine levels that it reduced from 12.1 to 8.87 % [11]. 

Urea is such a solid which is dissolved in water which is not 

an acidic or an alkaline liquid. It is colorless and odorless. A 

solid which is odorless and colorless and can be dissolved in 

the water easily is known as Urea [12]. The Table 4 of 

variance in which analysis of urea determine that ginger 

powder has effect on the diabetic wistar male rats which is 

given in Table 4. The conclusion of predictive results of 

ginger powder non-signi�cantly affected the urea levels as 

the effect of days was also non-signi�cant. For this 

parameter of urea, the treatment into days interaction was 

also non-signi�cant. The mean values of urea levels of 

control and treatment groups are given in Table 4 Group 4 in 

which 5% ginger powder feed was given and non-

signi�cant changes occurred in this research. The 

recorded values for urea of controlled group 31.460±2.93 at 

the zero day. It was not decreased and non-signi�cantly 

went to 31.857±2.69 at the end of the study. Therefore, 

Table 6 shows ANOVA results for ginger powder treatment 

on the area of Wistar rats. It was found that all the values for 

treatment, days and treatment into days were non – 

signi�cant. These are the following researches that 

indicate nonsigni�cant results. In study results of ginger 

extracts showed that of mean values which involve mean 

serum urea were 31.45±1.07, 31.09±1.06 and 30.58±1.04 

mg/dL. Research related to ginger when conducted 

concluded the means, were decreased as in the values of 

Urea in rats from 34.18±1.09 mg/dL to 33.56±1.07 [13]. Uric 

acid has strong effects as an antioxidant. It is also known as 

singlet oxygen and radical and is a scavenger. The 

physiological concentration shows that the oxo-heme 

oxidant is formed with a hemoglobin peroxide reaction and 

is responsible for the protection of erythrocyte ghosts for 
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Sr. No Mineral Composition

Magnesium

Chromium

1.7396 STD unit

0.0367 STD unit

Table 1: Mineral Analysis of Ginger

0 Day

28 Day

Means

Days
Treatments

Means

0.593±0.052

0.575±0.048

0.585±0.050

0.582±0.028

0.601±0.035

0.591±0.032

G1 G2 G3 G4

0.603±0.043

0.580±0.394

0.592±0.218

0.613±0.047

0.574±0.032

0.593±0.039

a0.598±0.042
b0.583±0.127

Table 2: Mean values for the Effect of Ginger Powder Treatment on 

Bilirubin of Rats

0 Day

28 Day

Means

Days
Treatments

Means

ab0.830±0.054
ab0.811±0.050

0.820±0.052

ab0.818±0.049
ab0.809±0.068

0.814±0.058

G1 G2 G3 G4

ab0.821±0.043
b0.803±0.053

0.812±0.048

a0.839±0.033
b0.801±0.035

0.819±0.034

a0.827±0.04
b0.806±0.052

Table 3: Mean values for the Effect of Ginger Powder Treatment 

on Creatinine of Rats

0 Day

28 Day

Means

Days
Treatments

Means

31.460±2.93

30.881±2.55

31.171± 2.74

31.378±2.67

31.857±2.69

31.617±2.68

G1 G2 G3 G4

31.583±2.39

30.493±2.86

31.038±2.62

31.339±2.98

30.961±2.47

31.150±2.72

31.440±2.746

31.048±2.645

Table 4: Mean values for the Effect of Ginger Powder Treatment 

on Urea of Rats

0 Day

28 Day

Means

Days
Treatments

Means

0.9603±0.073

0.9312±0.069

0.9458±0.071

0.9487±0.042

0.9529±0.061

0.9508±0.051

G1 G2 G3 G4

0.9516±0.087

0.9319±0.049

0.9417±0.068

0.9391±0.065

0.9306±0.037

0.9348±0.051

0.9499±0.066

0.9367±0.054

Table 5: Mean values for the Effect of Ginger Powder Treatment 

on Uric Acid of Rats
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C O N C L U S I O N S

lipid peroxidation. It also protects erythrocytes from the 

damage of peroxidation that leads towards lysis [14]. For 

this parameter, uric acid the mean values of control and 

treatment groups are given in Table 5. The value of uric acid 

for the control group was recorded as 0.9603±0.073 at day 

zero and it was non-signi�cant during the present research 

work. Even the group which received the maximum amount 

of ginger powder also showed non-signi�cant results. 

Table 7 shows a descriptive analysis of ginger powder 

treatments on uric acid. The mean treatment for day 0 was 

0.9499±0.066 whereas it was 0.9367±0.054 for day 28. In 

research, ginger extracts were used as a treatment for 

diabetes mellitus and the mean values showed results of 

deduced non-signi�cant effects were found. Means 

determining the effect of ginger extracts (0.96±0.03 

mg/dL) and then reduced to (0.94±0.03 mg/dL) and 

(0.93±0.03 mg/dL). In another research, when the subject 

was treated with ginger the reduction in uric acid occurred 

from (0.96±0.03) to (1.01±0.03) mg/dL. Study III shows that 

the highest uric acid content was observed (1.07±0.03 

mg/dL) and (1.02±0.03 mg/dL). However, research [15] 

reported that in fatty liver rats after treatment with ginger 

uric acid dropped from 37±2.6 mg/dL to 203±8.6 and then 

53±3.6 mg/dL. Furthermore, another scientist [16] means 

of uric acid were 47.3±2.61 and 80.6±7.77 mg/dL. After 

inducing the ginger diet reduction occurred in uric acid and 

urea levels 6.25, 12.5, and 25 mg/kg and the urea level 

attained was 62.5±6.7, 53.8±6.9, and 41.7±1.8 mg/dL 

respectively reducing. Table 5 shows a descriptive analysis 

of ginger powder treatments on uric acid. The mean 

treatment for day 0 was 0.9499±0.066, whereas, it was 

0.9367±0.054 for day 28.

R E F E R E N C E S
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In this Research study, Mineral analysis tests were 

performed to identify Minerals of Magnesium and 

Chromium. Furthermore, RFT's Glucose and Insulin testing 

were performed on Wistar rats. The results executed were 

from e�cacy trials of 28 days in which 4 groups were given 

different levels of 1%, 3%, and 5% ginger powder diet 

respectively to determine the difference in blood glucose 

and insulin levels. The proximate analysis was performed by 

following steps of the AOAC method. Mineral Analysis 

determined by the process of atomic absorption concludes 

that Magnesium present in ginger powder is 1.7396 STD 

units and Chromium present in ginger powder is 0.0367 STD 

units. Ameliorating the conditions by segregation of 

gingerol by the usage of fat content apparatus called 

Soxhlet. The extrication yield multiplied with the extend in 

extraction time. The indices were responsible for 

antioxidant reduction after a restriction of certain time. 

The antioxidant which was recorded as maximum for 

Soxhlet extraction was at ninety min.In researches 

considering Vitro and in vivo studies, ginger has following 

characteristics, 16% in total acidity , 44% discount 

occurred in gastric juice volume. In paw edema reduction 

was occurred approximately 20%. Decrease in Bilirubin.  

Exhaustion occurred in urea, creatinine, uric acid levels. 

Furthermore, their intake now had not been imparted as 

any detrimental impact on biochemical markers. 
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