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ABSTRACT

Background: Rutin, a polyphenolic flavonoid, possesses antioxidant and hypoglycemic 
effects. Objective: The present study was conducted to check the effect of rutin on 
serum reproductive hormonal level and sperm concentration in male rat. Methods: 
30 rats were equally divided into 3 groups (10 rats per group). Group I was control 
(untreated), group II was given rutin 50 mg/kg bw while group III was given 100 mg/
kg bw intragastric twice a week for four weeks respectively. The effect of rutin on 
antioxidant enzymes (POD, SOD, GSHpx, GST, GSR), glutathione contents and TBARS 
contents were checked. Results: The results revealed that rutin caused significant gain in 
body weight, antioxidant enzymes (POD, SOD, GSHpx, GST, GSR), glutathione contents, 
with significant (P< 0.01) decrease in thiobarbituric acid reactive substance (TBARS) 
concentrations. Conclusion: It may be concluded that rutin may be promising as a natural 
therapeutic agent in male reproductive dysfunction.
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INTRODUCTION
Traditional medicine is the sum of  knowl-
edge, skills and practices based on theories, 
beliefs and experiences, indigenous to differ-
ent cultures that are used to maintain health, 
as well as to prevent, diagnose, improve or 
treat physical and mental illness.1 Virtually 
every illness has a remedy made from con-
coctions of  various parts of  the useful flora 
used for gastro- intestine disorders, cardio-
vascular, respiratory or nervous diseases 
as well as fertility problems such as sexual 
dysfunctions, which is common in 31% of  
men.2 Traditional medicine or folk medicine 
practice is based on the use of  medicinal 
plants and their extracts. Flavonoids are 
main constituents of  plants and more than 
4000 polyphenilc flavonoids are used as a 
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component of  human diet.3 Flavonoids 
acquire an astonishing range of  activities 
accredited, at slightest moderately, to their 
scavenging behavior of  reactive oxygen 
species.4,5 Flavonoids are implicated to exer-
cise valuable effect in a range of  disorders 
including infertility and oxidative stress.6 
The most commonly occurring dietary fla-
vonoids such as rutin, hypersoid, quercetin, 
catchine and myricetin exhibit an extensive 
range of  activities, including antimicrobial, 
anti-inflammatory and anticancer.7,8 Rutin is 
an important source of  dietary flavonoid.4 It 
has been distributed in many foods such as 
onion, apples and in buck wheat, many veg-
etables, fruits and plant-derived beverages 
such as tea and wine. Rutin works as scav-
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enger of  ROS by donating hydrogen atoms to peroxy 
radicals, superoxide anions, singlet oxygen and hydroxyl 
radicals and as terminator and chelators of  metal ions 
that are capable of  oxidizing lipid peroxidation.7 Rutin 
has been shown to function as anticancer, antiviral, anti-
bacterial, anti-inflammatory and used as a therapeutic in 
cardiovascular and neurodegenerative disorders which 
is the result of  its high radical scavenging activity and 
antioxidant capacity.6 Additionally results presented in 
different studies suggested that rutin alters signal trans-
duction, causes activation of  transcription factors, gene 
expression and may also protect DNA by interacting 
with carcinogens that have escaped detoxification pro-
cesses.8 These studies suggest that potential role for 
dietary intake of  rutin containing foods in lowering the 
risk of  certain pathophysiologies that have been asso-
ciated with free radical-mediated diseases. The present 
study is therefore aimed at investigating the effect of  
rutin on hormonal secretion in Sprague-Dawley male 
rat. 

EXPERIMENTAL

Chemicals
Rutin, Reduced glutathione (GSH), oxidized glutathi-
one (GSSG), glutathione reductase, gamma-glutamyl 
p-nitroanilide, glycylglycine, bovine serum albumin 
(BSA), 1,2-dithio-bis nitro benzoic acid (DTNB), 
1-chloro-2,4-dinitrobenzene (CDNB), reduced nicotin-
amide adenine dinucleotide phosphate (NADPH), Fla-
vine adenine dinucleotide (FAD), glucose-6-phosphate, 
Tween-20, 2,6-dichlorophenolindophenol, thiobarbitu-
ric acid (TBA), picric acid, sodium tungstate, sodium 
hydroxide, trichloroacetic acid (TCA) and perchloric 
acid (PCA) were purchased from Sigma Chemicals Co. 
St. Louis, USA.

Animals and treatment
Six-week-old male Sprague-Dawley rats weighing 180±5 
g were provided with food and water ad libitum and 
kept at 20-22°C on a 12-h light-dark cycle. All experi-
mental procedures involving animals were conducted 
in accordance with the guidelines of  National Institutes 
of  Health (NIH guidelines Islamabad, Pakistan). The 
study protocol was approved by Ethical Committee 
of  Quaid-i-Azam University, Islamabad. The rats were 
acclimatized to laboratory condition for 7 days before 
commencement of  experiment. 
The following experimental groups (n = 10 rats per 
group) were studied.
Group I: (control); the animals were remained untreated

Group II: animals were treated with 50 mg/kg bw rutin, 
intragastric twice a week for four weeks 
Group III: was treated with 100 mg/kg bw rutin, intra-
gastric twice a week for four weeks 
After the completion of  dosages rats were dissected. 
Half  of  tissues were treated with liquid nitrogen and 
stored at -80°C for further analysis.
Assessment of  antioxidant profile
Testicular tissue was homogenized in 10 volume of  100 
mmol KH2PO4 buffer containing 1 mmol EDTA (pH 
7.4) and centrifuged at 12,000 × g for 30 min at 4oC. 
The supernatant was collected and used for enzymatic 
studies. Protein concentration of  testis supernatant was 
determined by the method of  Lowry et al.9 using crystal-
line BSA as standard.

Catalase assay (CAT)
CAT activities were determined by the method of  
Chance and Maehly10 with some modifications. The 
reaction solution of  CAT activities contained: 2.5 ml of  
50 mmol phosphate buffer (pH 5.0), 0.4 ml of  5.9 mmol 
H2O2 and 0.1 ml enzyme extract. Changes in absorbance 
of  the reaction solution at 240 nm were determined 
after one min. One unit of  CAT activity was defined as 
an absorbance change of  0.01 as units/min.

Superoxide dismutase assay (SOD)
SOD activity was estimated by the method of  Kakkar 
et al.11 Reaction mixture of  this method contained: 0.1 
ml of  phenazine methosulphate (186 µmol), 1.2 ml of  
sodium pyrophosphate buffer (0.052 mmol; pH 7.0), 0.3 
ml of  supernatant after centrifugation (1500 × g for 10 
min followed by 10000 × g for 15 min) of  testis homog-
enate was added to the reaction mixture. Enzyme reac-
tion was initiated by adding 0.2 ml of  NADH (780 
µmol) and stopped after 1 min by adding 1 ml of  glacial 
acetic acid. Amount of  chromogen formed was mea-
sured by recording color intensity at 560 nm. Results are 
expressed in units/mg protein.

Estimation of lipid peroxidation assay (TBARS)
The assay for lipid peroxidation was carried out with 
modified method of  Iqbal et al.12 The reaction mixture 
in a total volume of  1.0 ml contained: 0.58 ml phosphate 
buffer (0.1 mol; pH 7.4), 0.2 ml homogenate sample, 0.2 
ml ascorbic acid (100 mmol), and 0.02 ml ferric chlo-
ride (100 mmol). The reaction mixture was incubated 
at 37ºC in a shaking water bath for 1 h. The reaction 
was stopped by addition of  1.0 ml 10% trichloroacetic 
acid. Following addition of  1.0 ml 0.67% thiobarbituric 
acid, all the tubes were placed in boiling water bath for 
20 min and then shifted to crushed ice-bath before cen-
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trifuging at 2500 × g for 10 min. The amount of  malo-
naldehyde formed in each of  the samples was assessed 
by measuring optical density of  the supernatant at 535 
nm using spectrophotometer against a reagent blank. 
Tetramethoxypropane was used as an external standard. 
The results were expressed as nmol of  TBARS/min/
mg tissue protein.

Glutathione-S-transferase assay (GST)
The reaction mixture of  glutathione-S-transferase activ-
ity consisted of  1.475 ml phosphate buffer (0.1 mol, 
pH 6.5), 0.2 ml reduced glutathione (1 mmol), 0.025 
ml (CDNB; 1 mmol) and 0.3 ml of  tissue homogenate 
in a total volume of  2.0 ml. The changes in the absor-
bance were recorded at 340 nm and enzymes activity 
was calculated as nmol CDNB conjugate formed/min/
mg protein using a molar extinction coefficient of  9.6 × 
103M-1cm-1.13  

Glutathione reductase assay (GSR)
Glutathione reductase activity was determined with the 
protocol of  Carlberg and Mannervik.14  The reaction 
mixture consisted of  1.65 ml phosphate buffer: (0.1 
mol; pH 7.6), 0.1 ml EDTA (0.5 mmol), 0.05 ml oxi-
dized glutathione (1 mmol), 0.1 ml NADPH (0.1 mmol) 
and 0.1 ml of  homogenate in a total volume of  2 ml. 
Enzyme activity was quantitated at 25ºC by measuring 
disappearance of  NADPH at 340 nm and was calcu-
lated as nmol NADPH oxidized/min/mg protein using 
molar extinction coefficient of  6.22 × 103 M-1cm-1.

Glutathione peroxidase assay (GSH-px) 
Glutathione peroxidase activity was assayed by the 
method of  Mohandas et al.15 The reaction mixture con-
sisted of  1.49 ml phosphate buffer (0.1 mol; pH 7.4), 
0.1 ml EDTA (1 mmol), 0.1 ml sodium azide (1 mmol), 
0.05 ml glutathione reductase (1 IU/ml), 0.05 ml GSH 
(1 mmol), 0.1 ml NADPH (0.2 mmol), 0.01 ml H2O2 
(0.25 mmol) and 0.1 ml of  homogenate in a total vol-

ume of  2 ml. The disappearance of  NADPH at 340 nm 
was recorded at 25ºC. Enzyme activity was calculated as 
nmol NADPH oxidized/min/mg protein using molar 
extinction coefficient of  6.22 × 103 M-1cm-1.

Reduced glutathione assay (GSH)
1.0 ml sample of  homogenate was precipitated with 1.0 
ml of  (4%) sulfosalicylic acid. The samples were kept 
at 4ºC for 1 h and then centrifuged at 1200 × g for 20 
min at 4ºC. The total volume of  3.0 ml assay mixture 
contained: 0.1 ml filtered aliquot, 2.7 ml phosphate buf-
fer (0.1 mol; pH 7.4) and 0.2 ml DTNB (100 mmol). 
The yellow color developed was read immediately at 412 
nm on a SmartSpecTM plus Spectrophotometer. It was 
expressed as µmol GSH/g tissue.16

Statistical analysis
The values were expressed as the mean ± SEM for the 
10 rats in each group. Differences between groups were 
assessed by one-way analysis of  variance (ANOVA) 
using the Statistical Package for Social Sciences (SPSS) 
software package for Windows (version 13.0). Post hoc 
testing was performed for intergroup comparisons 
using the least significant difference (LSD) test. A value 
corresponding to P<0.05 was deemed to be statistically 
significant.

RESULTS 

Effect of rutin on body weight, testis weight, 
relative testis weight in rat 
Body weight play important role in assessment of  oxi-
dative dysfunction. The effects of  rutin on body weight, 
testis weight and relative testis weight are shown in Table 
1. Administration of  rutin non-significantly (p<0.05) 
improved body weight, testis weight and relative testis 
weight compare to control group. 

Table 1: Effect of rutin on body weight, testis weight, 
relative testis weight in rat

Treatment Tissue Relative testis % Body
weight (g) weight (g) weight (g)

Control 7.1±0.16 a 0.034±0.016 a 6.8±0.9 a

50 mg/kg bw 
rutin 

7.5±0.16 a 0.035±0.001 a 7.0±1.6 a

100 mg/kg bw 
rutin

7.8±0.08 a 0.038±0.004 a 7.1±1.0 a

Each value in the table is represented as mean ± SD (n = 10)
Means not sharing the same letter are significantly different (LSD) at P < 0.01 
probability level in each column

Table 2: Effect of rutin on tissue protein, activities of 
CAT and SOD in male rat

Treatment Protein (µg/ 
mg tissue)

CAT (U/min) SOD (U/min)

Control 82.5 ±2.0 a 60.8 ±1. 0 a 50.6 ±1.6 a

50 mg/kg 
bw rutin             

96.0 ±1.9 b 83.1 ±2.1 b 71.6 ±3.09 a

100 mg/kg 
bw rutin             

102.5±2.3 b 100.4±2.0 b 85.2±3.1 b

Each value in the table is represented as mean ± SD (n = 10)
Means not sharing the same letter are significantly different (LSD) at P < 0.01 
probability level in each column
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Effect of rutin on tissue protein, activities of CAT 
and SOD in male rat
Antioxidant enzymes are very important for detoxifica-
tion of  reactive oxygen species (ROS) and maintaining 
cellular balance. The effects of  various concentrations 
of  rutin on tissue soluble protein, CAT and SOD are 
shown in Table 2. Oral administration of  50 and 100 
mg/kg body weight rutin showed marked improvement 
on the antioxidant enzyme level as compare to control 
group behave as an excellent antioxidant. 

Effect rutin on testis GST, GSH-Px, GSR, GSH and 
TBARS in male rat
Rutin play a crucial role on the activity of  secondary 
defense level of  antioxidant enzymes for improvement 
of  sound health. The effects of  various concentrations 
of  rutin on GSH-Px, GSR, GST, GSH and TBARS 
are shown in Table 3. Oral administration of  50 and 
100 mg/kg body weight showed marked increment on 
the activity of  enzyme and decreased testicular tissue 
lipid peroxidation i.e. TBARS comparatively  to control 
group. 

DISCUSSION
In this investigation, results revealed that rutin a poly-
phenolic compound is caused changes in body weight, 
testis weight and relative testis weight (Table 1), in 
agreement with previous studies.17 It has been shown 
that increased testis weight reflects the increment of  
lipid peroxidation that in turn related to fatty accumu-
lation and alteration of  weight.18 Antioxidant enzymes 
play important role in detoxification of  oxidative dam-
ages constitute a mutually supportive team of  defense 
against reactive oxygen species (ROS). Activity of  
antioxidant and phase II metabolizing enzymes were 
reduced due to decreased content of  GSH. Depletion 
of  antioxidant responses has been implicated with fer-
tility. Present study revealed that the activities of  anti-
oxidant enzymes including glutathione-S-transferase, 
glutathione reductase, superoxide dismutase, catalase, 
glutathione peroxidase and glutathione contents was 
significantly reduced in rats (Table 2 & 3) which pos-

sesses infertility and reproductive dysfunction.19 Similar 
effects were observed in reports of  Yousef  et al.20 and 
Khattab et al.21

CONCLUSION
This study provided the scientific proof  that diet con-
taining rutin is useful for reproductive dysfunction in 
male via increasing their antioxidant defense level and 
decreasing lipid peroxidation. 
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PICTORIAL ABSTRACT SUMMARY
• Rutin, a polyphenolic flavonoid, possesses antioxi-

dant and hypoglycemic effects. 
• In the present study was conducted to check the 

effect of rutin on serum reproductive hormonal 
level and sperm concentration in male rat. Rats 
were equally divided into 3 groups. The effect of 
rutin on antioxidant enzymes (POD, SOD, GSHpx, 
GST, GSR), glutathione contents and TBARS con-
tents were checked which showed potent results 
due to the presence of bioactive constituents.
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