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Abstract

The aim of the study was to assess the effects of ginger and piroxicam administration on the electrolyte, urea and creatinine levels 
of test and control wistar albino rats with renal pathology. Fifty albino rats were used for this study. They were divided into five 
(5) equal groups (labelled A to E) of ten (10) rats each. Group A served as the control. Group B were administered 2.7mg/kg of 
piroxicam, Group C were administered 400mg/kg of ginger, Group D were administered 2.7mg/kg of piroxicam and 100mg/kg 
ginger, Group E were administered 2.7mg/kg of piroxicam and 400mg/kg of ginger. The substance administration was given daily 
for 21 days (3 weeks) and the weights of both the test animal and control were monitored. After the administration, the rats were 
put under light chloroform anaesthesia and the blood samples were collected for Electrolytes, urea and creatinine processing. 
ANOVA was used to analyse the results of the weight and differences were considered significant at P < 0.05 level of confidence. All 
data are expressed as Mean±Standard error of mean (SEM). The result was presented in tables and comparison made statistically. 
The result shows the sodium ion, potassium ion, chloride ion, bicarbonate ion, urea and creatinine level of control and test subjects 
in which the Mean±SEM of sodium ion, potassium ion, chloride ion, bicarbonate ion, urea and creatinine level were 137.5±0.4282, 
3.717±0.03073, 103.7±0.6667, 22.83±0.5426, 22.50±1.708 and 0.7167±0.04773 respectively for control subjects. The test groups 
for sodium ion, chloride ion and bicarbonate ion were statistically significant (p<0.05) with the control while the test group for 
potassium was highly significant (p<0.001) with its control. However, there was no statistical significance in urea and creatinine 
test groups when compared with the control. This study showed that oral administration of ginger and piroxicam in combination 
and individually, is associated with renal dysfunction, evident by serum electrolyte imbalance, leading to hyponatremia and 
hypercreatinemia. However, this might be beneficial in conditions associated with hypernatremia. 
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Introduction
Kidney is very important organ particularly for filtering blood 

to discard unnecessary substances. The kidney showed many es-
sential functions in the body such as remove waste products of  

 
metabolisms, maintain fluid and electrolyte balances and also the 
homeostasis system [1]. Impaired kidney function often results in 
chronic kidney disease (CKD) [2]. Chronic renal failure is a serious 
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problem in the world, in both developed and developing countries, 
which currently increased substantially. From a survey conducted 
by PERNEFRI (Association Nephrology Indonesia) in 2009, the 
prevalence of chronic renal failure in Indonesia approximately 
12.5% which means that there are 18 million adults in Indonesia 
suffered from chronic renal failure [3].

Piroxicam is a nonsteroidal ant-inflammatory drug used to re-
duce pain, swelling, and joint stiffness from arthritis. Studies show 
that piroxicam (20 mg/day) compared to other Nonsteroidal an-
ti-inflammatory drugs (NSAIDs) is more potent and less frequent-
ly employed daily, because of its long half-life, notably piroxicam 
in RA is equal to ibuprofen (400 mg 3-4 times a day), but better 
than indomethacin (25 mg administered 3 times daily). Piroxicam 
is slightly superior to naproxen (500 mg B.I.D) [4]. There is a high 
degree of “cross-sensitivity” between aspirin and other NSAIDs in 
patients who have symptoms of rhinitis or asthma, and the Genesis 
is pharmacologic rather than immunologic, compared to urticaria 
(on exposure to aspirin) in which mechanism is probably immu-
nologic (salicylate metabolite), that does not correlate with other 
NSAIDs [5,6].

Ginger, the rhizome of the plant Zingiber officinale Roscoe, is 
widely used as a spice and herbal medicine for the treatment of ca-
tarrh, rheumatism, nervous diseases, gingivitis, toothache, asthma, 
stroke, constipation, and diabetes [7]. 

NSAIDs have wide therapeutic indices, however, widespread 
and chronic use of the drugs have been reported to increase the 
prevalence of their adverse effects [8]. Two most common adverse 
effects associated with NSAIDs are gastrointestinal (GI) toxicity- es-
pecially dyspepsia and gastric ulceration [9] and alteration in renal 
function [4,10]. NSAID-induced renal toxicity is dependent on the 
dose and duration of exposure. Short term (hours) administration 
of NSAIDs to susceptible individuals may cause acute renal failure 
(ARF), due to decrease in renal plasma flow (renal ischaemia) and 
glomerular filtration rate (GFR). The relative risk of renal toxicity 
among NSAIDs is not well known. Furthermore, NSAIDs are excret-
ed by the kidneys with the implication that existing renal pathology 
in patients will increase their toxicities. It is therefore evident that 
knowledge on the relative renal effects of these agents is essential, 
more so, in view of their wide range of indications and consequent 
frequent usage. This will enhance their rational selection for pa-
tients and consequently reduce their toxicities. The aim of the study 
is to assess the effects of ginger and piroxicam administration on 
the electrolyte, urea and creatinine levels of test and control wistar 
albino rats.

Materials and Methods
This study was carried out in the experimental site of Depart-

ment of Histopathology, Ambrose Alli University, Ekpoma, Edo 
State. 

Research Design

Fifty albino rats were used for this study. They were divided into 

five (5) equal groups (labelled A to E) of ten (10) rats each. Group 
A served as the control. Group B were administered 2.7mg/kg of 
piroxicam, Group C were administered 400mg/kg of ginger, Group 
D were administered 2.7mg/kg of piroxicam and 100mg/kg ginger, 
Group E were administered 2.7mg/kg of piroxicam and 400mg/kg 
of ginger. The substance administration was given daily for 21 days 
(3 weeks) and the weights of both the test animal and control were 
monitored. After the administration, the rats were put under light 
chloroform anaesthesia and the blood samples were collected for 
Electrolytes, urea and creatinine processing. ANOVA was used to 
analyze the results of the weight and differences were considered 
significant at P < 0.05 level of confidence. All data are expressed as 
Mean±Standard error of mean (SEM). The results were presented 
in tables and comparisons made statistically.

Ethical Approval

The protocol for this study was approved by the Ethics and 
Research Committee of the Ambrose Alli University, Ekpoma, Edo 
State. 

Experimental Animals/Housing Condition

Fifty (50) Adult albino rats of comparable sizes and weights 
ranging from 90g to 130g were procured from the Animal Farm, 
histopathology, Ekpoma, Edo State and transferred to the experi-
mental Laboratory histopathology, where they were allowed two 
(2) weeks of acclimatization. They were kept in wire mesh cages 
with tripod that separates the animal from its faeces to prevent 
contamination. During this period of acclimatization, the rats will 
be fed with Growers’ mash and water ad libitum. The animals were 
maintained and utilized in accordance with the standard guide for 
the care and use of Laboratory animals.

Animal Grouping

The experimental animals were separated into five groups (A-
E). Each group contains ten rats each (n = 10) using five (5) big 
cages to house them. Group A served as the control, while groups 
B - E served as the test groups.

Study Duration

The preliminary studies, animal acclimatization, drug and sub-
stance procurement (dosage preparation and reconstitution), actu-
al animal experiment and evaluation of results, lasted for a period 
of five months. 

Substance Administration

Group A (Control) received only normal feed (growers’ mash) 
and water daily. 

Group B were administered 2.7mg/kg of piroxicam. 

Group C were administered 400mg/kg of ginger. 

Group D were administered 2.7mg/kg of piroxicam and 100mg/
kg ginger. 
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Group E were administered 2.7mg/kg of piroxicam and 400mg/
kg of ginger.

Sample collection and Analysis

Weight was measured before and after acclimatization and sim-
ilar weight measurements were done at the end of each week and 
the average weight recorded accordingly. The electrolyte, ureas and 
creatinine levels of piroxicam and ginger induced rats were deter-
mined calorimetrically using standard laboratory procedure. 

Renal Function Tests

Method for chloride, sodium, potassium and bicarbonate 
ion Estimation (ISE): Chloride, sodium, potassium and bicarbon-
ate was estimated using Ion selective electrode.

Procedure: When ISE gets contact with the measured solution, 
the measured ion in the sample goes to ISE membrane due to the 
diffusion effects of the concentration difference, which created a 
potential between measure electrode and reference electrode. 

Calculation: Ion selective electrode (ISE) is a kind of electro-
chemical sensor (also called electrode), the activity changes of spe-
cific ion could be converted into the electrical potential changes of 
electrode, the relation accord with Nernst equation.

 0 2.3026 10 ( )E RT Log a xE
ZF

+ =   

E0: Electrode standard potential; R: Gas constant; T: Absolute 
temperature

F: Faraday constant; Z: Ion valence; a (x): Ion activity.

Creatinine Estimation 

Creatinine was estimated by using Modified Jaffe’s method.

Procedure: Bring the working reagent and the photometer to 
37°C. Pipette into a cuvette 1.0ml of working reagent and 0.1ml of 
standard/sample. Mix and insert cuvette into the photometer. Start 
the stopwatch. Record the absorbance at 500nm after 30seconds 
(A2) and after 90 seconds (A2)

Calculation: The creatinine concentration in the sample is cal-
culated using the following general formula

(A2-A1)Sample × cocentration of standard × Dilution Factor
(A2-A1)Standard

NORMAL RANGE: 0.7-.4mg/dl

Urea Estimation 

Urea was estimated Calorimetrically bt Urease-Berthelot’s 
Method.

Procedure: 10ul of sample, standard and distilled water was 
added to sample, standard and reagent blank test tube. 100ul of re-
agent I was added to all test tubes respectively. Mix and incubate at 
37°C. Add 2.5ml of reagent II and reagent III to all test tubes respec-
tively. Mix immediately and incubate at 37°C for 15mins. 

Reading: Wavelength: 546nm; Blank: Reagent black; Colour: 
Stable for at least 8 hour.
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Statistical Analysis
Analysis of variance (ANOVA) at P≤0.05 level of significance 

shall be used to compare results in both the control and the test 
groups (all results shall be reported as mean±standard deviation); 
using a computer program named SPSS for windows release 20.0. 
confident interval Values P±0.05 shall be considered significant.

Results
Baseline Weight, Weight after Acclimatization and Before Sacri-

fice of Control and Test Subjects.

Table 1 shows the baseline weight, weight after acclimatiza-
tion and before sacrifice of control and test subjects in which the 
Mean±SEM of baseline weight, weight after acclimatization, weight 
before sacrifice were 247.00±3.35, 219±9.36 and 219±6.40respec-
tively for control subjects. None of the test groups were found sta-
tistically significant (p<0.05) when compared with their respective 
control.

Table 1: The mean difference in weights of the rats in various groups (A, B, C, D, E) using ANOVA.

Weight

Group A (Con-
trol) Test group F

Value

P

value(N=10) Group B 
(N=10) Group C (N=10) Group D 

(N=10) Group E (N=10)

Baseline weight 
(gram) 247.00±3.35 244.00±1.63 244.00±1.63 241.00±1.80 241.00±1.80 1.37 0.2596

After acclimati-
zation (gram) 249.00±9.36 236.70±4.41 226.70±8.03 240.00±4.47 241.00±2.33 2.3 0.0782

Before sacrifice 
(gram) 248.00±6.40 221.10±10.20 221.70±10.14 240.00±4.47 205.00±13.76 1.172 0.3399

*Means statistically significant (p<0.05)
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Table 2: The mean and standard deviation of Na, K Cl, HCO3 Urea Creatinine level of various groups (A, B, C, D, E).

Electrolytes Mean ± SEM of Control 
(Group A)

Mean ± SEM of Test group 
(Group B-E) t p-Value

Na+ (mmol/L) 137.5 ± 0.4282 144.4 ± 1.419 2.146 0.0391*

K+ (mmol/L) 3.717 ± 0.03073 3.153 ±0.05983 4.143 0.0002***

Cl- (mmol/L) 103.7 ± 0.6667 109.8 ± 1.097 2.456 0.0193*

HCO3- (mmol/L) 22.83 ± 0.5426 19.30 ± 0.4101 3.699 0.0008*

Urea (mg/dl) 22.50 ± 1.708 41.43 ± 4.396 1.899 0.0661

Creatinine (mg/dl) 0.7167 ± 0.04773 1.317 ± 0.1717 1.542 0.1323

*Means significant p<0.05: ***Means highly significant p<0.001

Table 2 shows the sodium ion, potassium ion, chloride ion, bi-
carbonate ion, urea and creatinine level of control and test subjects 
in which the Mean±SEM of sodium ion, potassium ion, chloride 
ion, bicarbonate ion, urea and creatinine level were 137.5±0.4282, 
3.717±0.03073, 103.7±0.6667, 22.83±0.5426, 22.50±1.708 and 
0.7167±0.04773 respectively for control subjects. The test groups 
for sodium ion, chloride ion and bicarbonate ion were statistical-
ly significant (p<0.05) with their respective control while the test 
group for potassium was highly significant (p<0.001) with its con-
trol. However, there was no statistical significance in Urea and cre-

atinine test groups when compared with their respective control.

Table 3 shows the post Hoc test for control group and the test 
groups. Sodium ion concentration for the test groups except group 
C were each found to be highly statistically significant (p<0.001) 
when compared with control. Group C and D were also highly sig-
nificant (p<0.001) when compared with group B. In addition, group 
D and E were highly significant (p<0.001) when compared with 
group C while group E was also statistically significant (p<0.05) 
when compared to group D.

Table 3: Comparison of the Weight and Parameters used.

Parameters

CONTROL

Test Groups f- value p- value

A B C D E

Na+ (mmol/L) 137.5±0.43 152.8±1.70*** 135.2±0.65###β 144.7±1.38***###ααα 150±1.13***αααβ 50.95 0.0001***

K+ (mmol/L) 3.717±0.03 2.75±0.02*** 3.54±0.03### 3.129±0.07***###ααα 2.971±0.04***#ααα 76.34 0.0001***

Cl- (mmol/L) 103.7±0.67 116.8±0.87*** 102.7±0.82### 110.3±0.94***###ααα 113.4±0.87***ααα 50.73 0.0001***

HCO3
-(mmol/L) 22.83±0.54 16.83±0.31*** 21.7±0.56### 19.14±0.46***#αα 18.14±0.26***ααα 25 0.0001***

Urea (mg/dl) 22.5±1.71 80.17±2.60*** 15.6±1.32### 37.29±1.90***###ααα 49.29±1.34***###αααβββ 207.3 0.0001***

Creatinine 
(mg/dl) 0.7167±0.05 2.95±0.12*** 0.39±0.05**### 1.171±0.06***###ααα 1.386±0.04***###ααα 215.6 0.0001***

*** means statistically significant with control; p<0.001

** means statistically significant with control; p<0.01

###means statistically significant with group A; p<0.001

#means statistically significant with group A; p<0.05

ααα means statistically significant with group B; p<0.001

αα means statistically significant with group B; p<0.01

βββ means statistically significant with group C; p<0.001

β means statistically significant with group C; p<0.05

Potassium ion concentration for the test groups except group 
C were each found to be highly statistically significant (p<0.001) 
when compared with control. Group C and D were also highly sig-
nificant (p<0.001) while group E has a significant P< 0.05 when 
compared with group B. In addition, group D and E were highly sig-

nificant (p<0.001) when compared with group C.

Chloride ion concentration for the test groups except group 
C were each found to be highly statistically significant (p<0.001) 
when compared with control. Group C and D were also highly sig-
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nificant (p<0.001) when compared with group B. In addition, group 
D and E were highly significant (p<0.001) when compared with 
group C.

Bicarbonate ion concentration for the test groups except group 
C were each found to be highly statistically significant (p<0.001) 
when compared with control. Group C and D were also significant 
(p<0.001 and p<0.05 respectively) when compared with group B. 
In addition, group D and E were significant (p<0.01 and p<0.001 
respectively) when compared with group C.

Urea level for the test groups except group C were each found 
to be highly statistically significant (p<0.001) when compared with 
control. Group C, D and E were also highly significant (p<0.001) 
when compared with group B. In addition, group D and E were 
highly significant (p<0.001) when compared with group C while 
group E was also highly statistically significant (p<0.001) when 
compared to group D.

Creatinine level for the test groups were each found to be high-
ly statistically significant (p<0.001 and p<0.01 for group C) when 
compared with control. Group C and D were also highly significant 
(p<0.001) when compared with group B. In addition, group D and 
E were highly significant (p<0.001) when compared with group C.

Discussion
Ginger kidney protective effect has been of limited value as 

previous studies was not randomized with common drug toxicity. 
Piroxicam on the other hand, has a potent inhibitor of prostaglan-
dins, is effective and well-tolerated in the treatment of primary 
dysmenorrhea [11]. The aim of this study was to evaluate the ef-
fect of ginger (zingiber officinale) extracts on kidney administered 
with graded doses of piroxicam. The results of this study shows 
that there was no significant (p<0.05) difference in the body weight 
across all the groups. Therefore, the change in the body weight was 
not due to the administration of the substance but due the feed in-
take. 

The result showed that the potassium ion concentration test for 
the groups, all groups except Group C showed a highly statistical-
ly significant (P<0.001) decrease when compared to their relative 
control groups. Also, Group C and Group D also showed a highly 
statistically significant (P< 0.001) decrease when compared with 
Group B. Group E showed a statistically significant (P < 0.05) de-
crease. Chloride ion concentration for the test groups, Group B, 
Group D and Group E showed a highly statistically significant (P< 
0.001) increase when compared to the control groups. Group D 
were found to also be statistically significant (P < 0.001) when com-
pared to Group B. However, Group C showed a statistically signifi-
cant (P<0.001) decrease when compared to control group. This ap-
pears to be the first study to investigate and document changes in 
serum electrolytes as indices of renal function following Piroxicam 
and Ginger extracts in association. This is in tandem with findings 
of the previous studies [12]. 

Sodium is the most abundant extracellular ion, and it plays 
an important role in muscle contraction. Similarly, potassium, an 
abundant intracellular ion, plays a vital role in muscle contraction. 
The electrolyte derangement resulting from the reduced serum 
level of sodium seen in this study thus provides evidence that the 
use of aloe could present a risk for arrhythmia, abdominal pain and 
cramping, and muscle weakness. The observation that piroxicam 
and ginger induces electrolyte imbalance corroborates findings in 
the previous study that reported its laxative properties. It causes 
excess water loss accompanied by sodium loss, thus contracting the 
extracellular fluid with resultant electrolyte imbalance and conse-
quent impairment of muscle contraction.

Ranganath and Gould [13] associated reduction in sodium and 
potassium ions with the increased bicarbonate level. This study 
seems to be the first to report the effect of aloe on plasma pH by 
evaluating serum bicarbonate concentration. The Bicarbonate ion 
concentration for the test groups revealed a highly statistically sig-
nificant (P<0.001) decrease when compared with control. Group C 
and D were also significant (P<0.001 and P<0.05 respectively) in-
crease when compared with Group B. Furthermore, Group D and E 
showed a statistically significant (P<0.01 and P<0.001 respectively) 
decrease when compared with Group C. Therefore, this shows that 
aloe-induced electrolyte imbalance evident by low plasma level of 
sodium, though significant, was not enough to cause metabolic al-
kalosis.

Creatinine clearance calculated from creatinine concentrations 
in urine and plasma samples, and the urine flow rate, as well as urea 
clearance, is used to determine the glomerular filtration rate of the 
kidneys. Although not commonly done anymore, they remain useful 
tests for renal function. Thus, plasma concentrations of creatinine 
and urea could be used as indicators of nephrotoxicity [14]. Low 
clearance of creatinine or/and urea indicates a diminished im-
paired ability of the kidneys to filter these waste products from the 
blood and excrete them in urine. As their clearance values decrease, 
their blood levels increase. Hence, an abnormally elevated blood 
creatinine is diagnostic of impaired renal function [14].

This study revealed that aloe induces a significant rise in se-
rum creatinine. This is in consonance with the study of Khairy, et 
al., [15] that reported the cytotoxic effect of Ginger and piroxicam. 
This study suggests that Ginger and Piroxicam in combination or 
individually, promotes nephrotoxicity, thus causing impaired renal 
function evident by an increase in serum creatinine concentration. 
This could also explain the electrolyte imbalance associated with 
the aloe use. The altered level of plasma sodium seen in aloe treat-
ment might be as a result of sodium loss due to its cytotoxic effect. 
It is noteworthy that hyponatremia is a major challenge associated 
with the aloe use, however, if given with close monitoring of serum 
electrolytes might be beneficial in conditions associated with hy-
pernatremia.

Urea concentration for the test groups showed that across in all 
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groups except Group C, each was found to have shown a highly sta-
tistically significant (P<0.001) increase when compared with con-
trol. Group C, D and E also showed a highly statistically significant 
(P<0.001) decrease when compared with Group B. Also, Group D 
and E showed a highly significant (P<0.001) increase when com-
pared with Group C while Group E also revealed a highly statistical-
ly significant (P<0.001) increase when compared to Group D. The 
test for the concentration of creatinine in the test groups showed 
that all the groups have a highly statistically significant (P<0.01) 
increase when compared with control. Group C and D also showed 
a highly statistically significant (P<0.001 for Group C and P<0.001 
for Group D) decrease when compared with group B. In addition, 
group D and E showed a highly significant (P<0.001) increase when 
compared with group C. 

 In this study, generally, the administration of the different ex-
tract resulted in significantly (P < 0.05) lower values in respective 
groups compared to as observed in control group i.e., group A. The 
value observed in group A is lower than as reported for control 
subjects in a similar toxicological study [16]. The pattern of change 
observed on administration of the respective doses of extracts sim-
ulate that reported for a study of the effect of ginger and piroxi-
cam extract on blood urea nitrogen [17]. It has been opined that 
reduction of BUN in animals suggest a mechanism of reabsorption 
inhibition of urea in the nephron. This could be due to the fact that 
these extracts cause reduction of BUN in animals suggest a mecha-
nism of reabsorption inhibition of urea in the nephron. The relation 
of urea to water reabsorption can cause cellular contraction and 
high concentration of substances like creatinine in plasma [17,18]. 
The significant decrease in BUN observed with administration of 
the different doses can be seen as having protective effect on renal 
tissue as elevated values have been considered to be toxic to renal 
tissue [16].

Conclusion
In conclusion, this study showed that oral administration of 

ginger and piroxicam in combination and individually, is associat-
ed with renal dysfunction, evident by serum electrolyte imbalance, 
leading to hyponatremia and hypercreatinemia. However, this 
might be beneficial in conditions associated with hypernatremia. 
Based on the biochemical observations acknowledged in this pres-
ent study, it may be concluded that there is need for further study 
to determine accurately the effect of introduction of mild moderate 
and high dosage of Zingiber officinale (ginger) effects on the elec-
trolytes level of individual on with varying doses of Piroxicam.
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