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Radiation induced testicular injury and its 

amelioration by Prunus domestica in Swiss albino 

mice 

INTRODUCTION 

 
The	 threat	 of	 accidental	 or	 hostile	 exposure	

to	radiation	is	of	great	concern.	This	necessitates	
the	 search	 for	 new,	 safe,	 cost	 effective	 radio														
protectors	 for	 one	 and	 all.	 Ionizing	 radiations	
in�licts	their	adverse	effects	through	the	genera-
tion	 of	 oxidative	 stress	 that	 unleash	 large-scale	
destruction	or	damage	of	various	biomolecules.	
In	 testis,	 for	 example,	 developing	 germ	cells,	 in	
addition	 to	 undergoing	 complex	 cellular																
changes,	must	migrate	progressively	 from	basal	
to	the	adluminal	compartment	of	the	seminifer-

ous	 epithelium	 where	 elongate	 spermatids	 are	
eventually	 released	 into	 the	 tubular	 lumen													
during	 spermiation	 (1,2).	 This	 makes	 testes	 a							
highly	 radiosensitive	 organ	 with	 wide	 range	 of	
radiosensitive	 germ	 cells.	 Medicines	 derived	
from	plants	have	played	a	pivotal	 role	 in	health	
care	 of	 ancient	 and	 modern	 cultures.	 Current					
estimate	 indicates	 that	 about	 80%	 of	 people	 in	
developing	 countries	 still	 rely	 on	 traditional												
medicinal	 plant-based	 remedies	 to	 meet	 their	
primary	 healthcare(3).	 Vitamin	 C	 has	 been												
reported	 to	 prevent	 cellular	 damage	 in	 mouse	
spermatogenesis	 process	 induced	 by	 radiations	
(4).	 Some	 medicinal	 fruits	 have	 been	 trialed	 for	
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ABSTRACT 

 

Background: The increasing use of nuclear radia�on for human welfare 

necessitates the search for new, safe, cost effec�ve radio protectors not only 

for the personnel’s charged with the responsibility of working or tes�ng with 

radia�ons in laboratories, but also for general public. With this view the 

present study has been undertaken to determine the deleterious effects of 

sub lethal gamma radia�on on testes and its modula�on by Prunus domes�ca 

extract (PDE). Material and Methods: For this purpose Swiss albino mice were 

divided into five groups: (1) Control (2) PDE treated (400 mg kg−1 day−1 for 

15 days) (3) Irradiated (5 Gy) (4) PDE + Irradiated and (5) Irradiated+PDE 

treated. An�oxidant and biochemical assays as well as histopathological 

analysis were performed to verify PDE radioprotec�ve poten�al. Results: 

Radia�on induced histological lesions in tes�cular architecture were observed 

more severe in all experimental groups. PDE administra�on before irradia�on 

significantly ameliorated radia�on induced eleva�on in lipid peroxida�on and 

deficit in glutathione, protein, superoxide dismutase, catalase concentra�on 

in testes. PDE was found to have strong radical scavenging ac�vity in 2,2- 

diphenyl-1-picrylhydrazyl (DPPH*) and also showed in vitro radioprotec�ve 

ac�vity. Conclusion: The results indicate the radioprotec�ve poten�al of 

Prunus domes�ca fruit extract in tes�cular cons�tuents against gamma 

irradia�on in mice. 
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their	 antiradiation	 property	 and	many	 of	 them	
are	found	to	be	useful	(5,6).	In	this	context,	Prunus	
domestica	 (Plums)	 (family	 Rosaceae)	 commonly	
known	as	Alu	bukhara,	which	has	been	used	as	a	
traditional	medicinal	food	in	humans	to	enhance	
immunity	 against	 infectious	 agents,	 has	 been	
used	 for	 exploring	 its	 antiradiation	 effect.	 This	
fruit	 contains	 immunostimulatory	 components	
that	 potentially	 may	 be	 useful	 in	 human	 and					
veterinary	medicine.	Prunus	domestica	 (Plums)	
are	 fruits	 rich	 in	 phenolic	 compounds,	 charac-
terized	 by	 relatively	 high	 antioxidant	 activity,	
higher	than	e.g.	oranges,	apples	or	strawberries	
(7,8).	 The	 fruit	 contain	 anthocyanins	 (type	 cya-
nidin-3-	 glucoside	 and	 cyanidine-3-rutinoside)	
and	�lavanols	(catechin)(9).	According	to	nutrient	
database,	100	grams	of	edible	portion	of	fruits	of	
Prunus	 domestica	 has	 Protein	 4.¹g,	 fat	 4.9g,									
carbohydrate	 11.1g,	 minerals	 and	 �ibre	 0.4g,				
calcium	 10mg,	 phosphorus	 12mg,	 iron	 0.6mg,	
magnesium	 147mg,	 sodium	 0.8g,	 potassium	
247g,	copper	0.13g,	sulphur	33mg,	carotene	(Vit	
A)	166	μg,	thiamine	(Vit.	B1)	0.04mg,	ribo�lavin	
(Vit.	B)	0.1mg,	niacin	0.3mg,	vitamin	C	5mg	and	
oxalic	acid	1mg(10).	According	to	Mahmood	et	al.	
(11)	 hentricontane,	 ethyl	 hexadecanoate	 and										
linoleic	acid	were	identi�ied	in	n-haxene	extract	
of	 Prunus	 domestica.	 Bioassay	 screening	 of	 oil	
showed	 moderate	 antibacterial	 activity	 against	
salmonella	 group	 (Gram+ve	 and	 -ve)	 by	 agar	
well	 diffusion	 method,	 moderate	 antifungal										
activity	against	Microsporum	canis	by	agar	tube	
dilution	 method	 and	 good	 antioxidant	 activity	
by	DPPH	radical	scavenging	method.	Sisodia	and	
Sharma,	2012	 (12)	studied	free	radicals	scaveng-
ing	activity	of	 fruit	extract	of	Prunus	domestica	
and	the	de�icits	 in	spatial	 learning	after	irradia-
tion	 and	 its	 modulation	 by	 Prunus	 avium	 in	
Swiss	albino	mice.	 

	
	

MATERIALS AND METHODS 

 
Extract	preparation	

Fresh	 fruits	 of	 Prunus	 domestica	 were	
washed,	 shade	 dried	 and	 powdered	 after													
removal	 of	 seeds.	 Methanolic	 extract	 was	 then	
prepared	 by	 re�luxing	 for	 48	 hours	 (4	 ×	 12)	 at	
50°C.	 The	 extract	 thus	 obtained	 was	 vacuum-

evaporated	so	as	to	achieve	powdered	form.	The	
extract	 was	 redissolved	 in	 doubled-distilled								
water	(DDW)	just	before	the	oral	administration.	

	

Mice	

The	 animal	 care	 and	 handling	 was	 done								
according	to	the	guide-lines	set	by	INSA	(Indian	
National	 Science	 Academy,	 New	 Delhi,	 India).	
The	 Departmental	 Animal	 Ethical	 Committee	
(DAEC)	 approved	 this	 study.	 Six	 weeks	 adult	
male	Swiss	albino	mice,	weighing	25	±	2	g,	from	
an	 inbred	 colony	 were	 used	 for	 the	 present	
study.	 These	 mice	 were	 maintained	 under											
controlled	 conditions	 of	 temperature	 and	 light	
(light:	dark,	10h:14h).	Four	mice	were	housed	in	
polypropylene	 cages	 containing	 sterile	 paddy	
husk	 (procured	 locally)	 as	 bedding	 throughout	
the	 experiment.	 They	 were	 provided	 standard	
mouse	 feed	 (procured	 from	 Hindustan	 Levers	
Ltd,	India)	and	water	ad	libitum.	
	

Source	of	irradiation	

The	 cobalt	 teletherapy	 unit	 (ATC-C9)	 at												
Cancer	 Treatment	 Center,	 Radiotherapy															
Department,	 SMS	Medical	 College	 and	Hospital,	
Jaipur,	Rajasthan,	India	was	used	for	irradiation.	
Unanaesthetized	 mice	 were	 restrained	 in													
well-ventilated	 Perspex	 boxes	 and	 whole	 body	
exposed	to	gamma	radiation	at	a	source-to-skin	
distance	 (SSD)	 of	 77.5	 cm	 from	 the	 source	 to										
deliver	the	dose	rate	of	1.07	Gy/min.	
	

Antioxidative	assay	

Preparation	of	DPPH	

2,	 2’-diphenyl-1-picrylhydrazyl	 (DPPH;	
C18H12N5O6;	 Hi	media)	 0.8	mg	was	 dissolved	
in	 10ml	 methanol	 to	 obtain	 a	 concentration	 of	
0.08	 mg/ml	 for	 antioxidative	 (qualitative	 and	
quantitative)	assay	(13).		
	

Qualitative	and	quantitative	assay	

10	mg	 extract	 was	 dissolved	 in	 10	ml	 of	 its	
suitable	 solvent	 to	 get	 a	 concentration	 of	 1mg/
ml	 and	 from	 this	0.25	 μl	was	 taken,	 applied	 on	
silica	 gel	 G	 plates,	 sprayed	with	 DPPH	 solution	
and	allowed	to	stand	for	30	minutes.	The	change	
in	 the	 colour	 (from	 deep-violet	 to	 light-yellow)	
was	 recorded	 at	 517	 nm	 on	 a	 UV	 spectropho-
tometer	 (Varian	 Cary	 PCB	 150,	 Water	 Peliter	
System).	A	concentration	of	1mg/ml	of	ethanolic	
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extract	 of	 each	 test	 sample	 was	 prepared	 to													
obtain	 different	 concentrations	 (102	 -	 103	 μg/
ml),	out	of	which	2.5	ml	was	mixed	with	2.5	ml	

of	DPPH.	The	samples	were	kept	 in	dark	for	15	

min	 at	 room	 temperature	 and	 the	 decrease	 in	

absorption	was	measured	(at	517	nm)	against	a	

blank.	The	experiments	were	done	in	triplicates	

and	the	mean	was	taken	for	each	concentration.	

Data	 were	 processed	 and	 concentration	 that	

caused	50%	reduction	in	absorbance	(IC50)	was	

calculated.	 The	 same	 procedure	 was	 also											

followed	 for	 the	 standards	 of	 quercetin	 and	

ascorbic	acid.	

	

Experimental	design	for	radioprotective	study	

Mice	were	randomly	divided	into	�ive	groups	

(�ifteen	 in	 each	 groups)	 for	 biochemical,											

histopathological	studies.	

Group	 I	 (Control):	 Mice	 of	 this	 group																

received	double	distilled	water	for	15	days.	

Group	II	(Only	PDE):	Mice	of	this	group	were	

supplemented	 PDE	 orally	 once	 every	 day	 for					

�ifteen	 consecutive	 days	 at	 optimum	dose	 (400	

mg/kg	 bwt/d)	 dissolved	 in	 double	 distilled											

water.	

Group	 III	 (Irradiated):	 Mice	 in	 this	 group										

received	 double	 distilled	 water,	 which	 equaled	

to	 the	dose	of	 extract	 for	 �ifteen	days	 and	 then	

exposed	to	whole	body	γ-	irradiation	at	the	dose	

of	5	Gy.	

Group	 IV	 (PDE+	 Irradiation):	 Mice	 were										

supplemented	orally	with	PDE	at	optimum	dose	

(400	mg/kg	bwt/d)	for	�ifteen	consecutive	days	

and	 then	 exposed	 to	 5	 Gy	 whole	 body	 irradia-

tion.	

Group	 V	 (Irradiation	 +PDE):	 Mice	 in	 this	

group	were	exposed	to	5Gy	whole	body	γ-	irra-

diation	and	then	supplemented	orally	with	PDE	

at	the	optimum	dose	(400	mg/kg	bwt/d)	for	15	

consecutive	days.	

Animals	 from	 each	 group	 were	 necropsied	

by	cervical	dislocation	at	various	intervals	viz	1-

30	days	post	treatment.	Testis	was	removed	for	

various	biochemical	estimations	and	histopatho-

logical	studies	

	

Biochemical	assay	

Lipid	peroxidation	(LPO)	assay	

LPO	was	measured	 by	 the	method	 of	 Buege	

and	 Aust	 (14).	 Brie�ly,	 tissue	 homogenate	 was	

mixed	with	TCA-TBA-HCl	and	was	heated	for	15	

min	in	a	boiling	water	bath.	After	centrifugation	

the	absorbance	was	recorded	at	535	nm	using	a	

UV	 Vis	 double	 beam	 spectrophotometer.	 The	

LPO	has	been	expressed	as	MDA	in	n	mole/	gm	

tissue.	

	

Reduced	glutathione	(GSH)	assay 

Spectrophotometric	quanti�ication	of	reduced	

glutathione	 (GSH)	has	been	carried	out	using	5,	

5_dithiobis-	 (2-nitrobenzoic	 acid)	 (DTNB)										

reagent	 according	 to	 the	 method	 proposed	 by	

Moron	et al.	(15).	Brie�ly,	200	μl	of	tissue	homoge-

nate	(20%)	was	added	to	800	μl	distilled	water	

and	then	2	ml	of	sodium	phosphate–EDTA	buffer	

(0.1	M	sodium	phosphate,	0.005	M	EDTA	buffer,	

pH	8.0),	containing	0.6	M	DTNB	were	added.	The	

optical	 density	 of	 the	 yellow	 colored	 complex	

developed	by	the	reaction	of	GSH	and	DTNB	was	

measured	at	412	nm	using	a	UV–vis	spectropho-

tometer.	

	

Super	oxide	dismutase	

Super	oxide	dismutase	was	assayed	by	meth-

od	 of	 Marklund	 and	 Marklund	 (16).	 Which	 	 	 in-

volves	 inhibition	of	pyrogallol	 auto-oxidation	 at	

PH	8.0?	A	single	unit	of	enzyme	is	de�ined	as	the	

quantity	 of	 superoxide	 dismutase	 required	 to	

produce	 50%	 inhibition	 of	 auto-oxidation.	 The	

absorbance	was	 read	 at	 420	 nm	with	 a	 UV-VIS	

systronics	spectrophotometer.	

	

Catalase	

It	was	estimated	 in	 the	 testis	homogenate	as	

described	 by	 Aebi	 (17).	 The	 reaction	 mixture	 (1	

ml,	 vol.)	 contained	 0.02	 ml	 of	 suitably	 diluted	

cytosol	in	phosphate	buffer	(50	Mm.	Ph	7.0)	and	

0.1	ml	of	 30	Mm	H2O2	 in	phosphate	buffer.	The	

speci�ic	 activity	 of	 catalase	 has	 been	 expressed	

as	μ	moles	of	H2O2	consumed	/min/mg	protein.	

The	difference	in	absorbance	at	240	nm	per	unit	

time	is	a	measure	of	catalase	activity	done	by	in	

a	UV-VIS	spectrophotometer.	
	

Histopathological	analysis	 

Testes	were	surgically	removed	at	each	autopsy	

interval	 from	 the	 necropsied	 animals	 of	 each	

group	 and	weighed.	 One	 part	 of	 it	was	 �ixed	 in	
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Bouin’s	 �luid,	 and	 slides	 were	 prepared	 by															

routine	procedure	and	stained	with	Hematoxylin	

and	 Eosin.	 Histological	 alterations	 in	 the																	

testicular	 architecture	 were	 observed	 in	 the	

seminiferous	tubules.		

	

Statistical	analysis 

The	 results	 obtained	 in	 the	 present	 study	

were	 expressed	 as	mean	 ±	 SEM.	 The	 statistical	

differences	 between	 various	 groups	 were													

analyzed	by	the	student’s	t- test	(SPSS	software)	

and	 the	 signi�icance	 was	 observed	 at	 the	

p<0.001,	 p¬4.45	 and	 p¬4.49	 level.	 The	 following	

groups	 were	 compared	 by	 student’s	 t test:(a)	

control	 versus	 PDE	 treated,	 (b)	 control	 versus	

irradiated,	 (c)	 irradiated	 versus	 PDE	 treated	 +	

irradiated,	 (d)	 irradiated	 versus	 irradiated	 +	

PDE	treated.	

	

	

RESULTS 

 

Antioxidant	ef,icacy	of	Prunus	domestica	

Radical	 scavenging	 (antioxidant)	 activity	 of	

methanolic	 extract	 of	 Prunus domestica	 -	 IC50	

was	 computed	 to	 be	 6μg/ml	 whereas	 the													

ascorbic	acid	has	4μg/ml,	which	shows	that	 the	

antioxidant	activity	of	 the	methanolic	extract	of	

Prunus domestica	 is	 comparable	 to	 the	 ascorbic	

acid	(�igure	1).	
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Optimum	 dose	 selection	 and	 Dose	 Reduction	

Factor	(DRF)	

Different	 doses	 of	 PDE	 (100-1200)	 given	

were	found	to	be	non	toxic	and	no	mortality	was	

observed	till	day	30.	An	optimum	dose	400	mg/

kg	b	wt	was	selected	against	5	Gy	gamma	radia-

tion.	 On	 the	 basis	 of	 maximum	 survivability	 a	

LD50/30	values	for	control	(irradiated	alone)	and	

experimental	(PDE	+irradiation)	were	computed	

as	2.36	and	3.77	Gy,	respectively.		DRF	value	was	

calculated	as	1.59	Gy	(12).		

	

Biochemical	assay	result	

	LPO	

Lipid-peroxidation	 level	 in	 testes	 was	 found	 to	

be	 signi�icantly	 (p∕0.001)	 higher	 in	 irradiated	

animals	 (Group	 III)	 at	 all	 autopsy	 intervals	 as	

compared	 to	 control	 (group	 I).	 LPO	 level	 also	

increased	in	PDE	pre	treated	irradiated	animals	

up	to	day	7	but	the	values	were	signi�icantly	(p<	

0.001)	 lower	 than	 their	 respective	 irradiated	

controls.	PDE-treated-irradiated	group	IV	and	V	

attended	the	normal	level	of	TBARS	level	at	day	

30	 post-treatment.	 Only	 PDE	 treated	 mice													

decreases	 TBARS	 level	 but	 not	 statistically												

signi�icant	(�igure	2). 

 
GSH 

Signi�icant	 difference	 (p<0.05)	 in	 the	 GSH	

content	of	testes	was	observed	between	control	

Figure1. An�oxidant poten�als of Prunus domes�ca. 
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SOD 

SOD	concentration	 in	 irradiated	mice	(Group	

III)	 showed	 decrease	 of	 from	 the	 control	 mice	

(Group	 I)	 respectively	 (p<0.001).	 Animals	 sup-
plemented	with	PDE	after	irradiation	i.e.	experi-
mental	 group	 (Group	 IV)	 exhibited	 a	 higher	
(p¬4.445)	 SOD	concentration	 than	 control	 group	
(Group	III).	In	irradiated	mice	(Group	III)	with	a	
maximum	 decline	 at	 day	 3th	 (0.558	 ±	 0.133).	
The	values	of	SOD	content	in	the	PDE	pretreated	
(Group	 IV)	 were	 signi�icantly	 higher	 (p<0.01)	
than	corresponding	control	mice	(�igure	4).	
 

and	 PDE	 alone	 treated	 animals	 throughout	 the	
experiment.	 However,	 in	 irradiated	 animals	
(Group	 III)	 a	statistically	signi�icant	decrease	 in	
GSH	level	was	evident	up	to	day	7	as	compared	
to	normal,	but	afterwards	a	signi�icant	(p<0.001)	
increase	 in	 GSH	 was	 observed	 till	 day	 15	 post	
treatment.	 PDE	 pre	 irradiated	 (Group	 IV)												
animals	also	showed	a	similar	mode	of	variation	
in	 GSH	 throughout	 the	 experiment,	 but	 the							
observed	 values	were	 signi�icantly	 higher	 at	 all	
autopsy.	 PDE	 post	 treated	 (Group	 V)	 animals	
also	 showed	 signi�icantly	 higher	 at	 all	 autopsy	
interval	 but	 more	 effective	 then	 pretreated	
(�igure	3).	

Figure 2. Protec�on against lipid peroxida�on in mice tes�s a9er 5 Gy gamma irradia�on by pre- and post-

administra�on of PDE. Data have been expressed as mean ± SEM. The following groups were compared by student’s 

t test:(a) control versus PDE treated, (b) control versus irradiated, (c) irradiated versus PDE treated + irradiated, (d) 

irradiated versus irradiated + PDE treated. 

Figure 3. Protec�on of glutathione (GSH) level of mice tes�s a9er 5 Gy gamma irradia�on by pre- and post- 

administra�ons by PDE. Data have been expressed as mean ± SEM. The following groups were compared by 

student’s t test:(a) control versus PDE treated, (b) control versus irradiated, (c) irradiated versus PDE treated + 

irradiated, (d) irradiated versus irradiated + PDE treated. 
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Catalase 

Testis	 tissue	 showed	 a	 gradual	 and															

continuous	 decrease	 in	 the	 level	 of	 catalase					

content	 till	 the	 third	 post	 irradiation	 day	 in								

irradiated	mice	(Group	III)	thereafter,	a	gradual	

increase	 in	 catalase	 content	 was	 observed.							

However,	 the	 catalase	 value	 was	 statistically			

signi�icantly	 in	 PDE+IR	 (Group	 IV)	 except	 day	

15.	The	difference	between	the	control	catalase	

value	and	 that	 in	 the	group	supplemented	with	

PDE	 only	 was	 statistically	 signi�icant	 (p<0.05).	

Post	 irradiation	 supplementation	 of	 PDE	 was	

more	 effective	 then	 pre	 supplementation	 and	

statistically	signi�icant	(p<0.001)	(�igure	5).		
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Testicular histopathology 

Histological	 sections	 of	 irradiated	 mice	

showed	drastic	pathological	 lesions	in	testes	ar-
chitecture	 when	 compared	 with	 mice	 treated	
with	control	or	PDE	alone	(group	I	or	group	II).	
Distorted	 architecture	 of	 seminiferous	 tubules	
was	seen	in	the	form	of	shrunken	tubules,	exfoli-
ation,	intertubular	oedema	karyorrhexis,	karyol-
ysis,	 pycnotic	 nuclei,	 necrotic	 cells,	 and	 with	
degranulated	 cytoplasm	 in	 irradiated	 mice.	
These	 radiological	 symptoms	 were	 apparent	
from	the	initiation	of	treatment	and	the	extent	of	
damage	 intensi�ied	 gradually	 up	 to	 day	 7	 post	
treatment	where	 cellular	 tires	were	 completely	

Figure 4. Varia�on in SOD levels (μ/mg �ssue) with and without PDE supplementa�on in irradiated mice. Data have 

been expressed as mean ± SEM. The following groups were compared by student’s t test:(a) control versus PDE 

treated, (b) control versus irradiated, (c) irradiated versus PDE treated + irradiated, (d) irradiated versus irradiated + 

PDE treated. 

Figure 5. Varia�ons in CAT (nmole/ml) with and without PDE supplementa�on in irradiated mice. Data have been 

expressed as mean ± SEM. The following groups were compared by student’s t test:(a) control versus PDE treated, 

(b) control versus irradiated, (c) irradiated versus PDE treated + irradiated, (d) irradiated versus irradiated + PDE 

treated.  
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distorted	 in	 most	 of	 the	 tubules	 along	 with											

decreased	 population	 of	 germ	 cells.	 Notably,	

PDE	 pretreatment	 rendered	 the	 quality	 as								

evident	 in	 the	 form	 of	 intact	 germinal																							

epithelium,	mild	cytoplasmic	vacuolization	with	

the	absence	of	karyolysis,	pyknosis,	and	necrosis	

as	 well	 as	 increased	 germ	 cells	 number,	 and											

almost	 a	 normal	 testicular	 architecture	 was									

visualized	 by	 the	 end	 of	 experiment	 (�igure-6,	

photomicrograph	(A–D)	at	40X.	

	
	

DISCUSSION 

	

Most	 living	 species	 have	 protective	 system	

against	oxidative	stress	and	toxic	effects	of	ROS.	

Several	 studies	 have	 demonstrated	 that	 the						

antioxidant	properties	of	plant	compounds	could	

be	 correlated	 with	 oxidative	 stress	 defense.	 As	

antioxidant	 compounds	 can	 be	 used	 to																		

counteract	 oxidative	 damage	 by	 reacting	 with	

free	radicals,	 chelating	 free	catalytic	metals	and	

also	 by	 acting	 as	 oxygen	 scavengers.	 Several	

studies	have	demonstrated	 that	 the	 antioxidant	

properties	 of	 plant	 compounds	 could	 be																

correlated	 with	 oxidative	 stress	 defense	 (18).	 In	

present	 investigation	 screening	 attempts	 have	

been	made	to	search	 for	anthocyanin	and	other	

antioxidants	rich	fruit	extract	having	potential	as	

antioxidant	 agents,	 as	 now	 a	 days	 due	 to	 food	

habits	 most	 of	 people	 are	 suffering	 from																			

degenerative	diseases	and	to	cure	such	diseases	

A (x40) B (x40) 

C (x40) D (x40) 

 Figure 6: Modula�on of radia�on-induced histological changes in testes of Swiss albino mice by Prunus domes�ca 

extract. Photomicrograph (A) PDE treated (group II) showing more populated. Photomicrographs (B) of irradiated 

(group III) T.S. of testes on day 7 are showing disrupted germinal epithelium, lack of mature spermatozoa. 

Photomicrograph (C) of group IV treated mice on day 7. These are showing intact tes�cular element and beCer 

image then group III. Photomicrograph (D) of group IV treated mice on day 7. Group V images illustra�ng similar 

paCern as in group III like cytoplasmic vacuola�on necro�c and pykno�c nuclei but the damage is slightly lesser then 

group III. 

 [
 D

O
I:

 1
0.

75
08

/ij
rr

.2
01

5.
01

.0
06

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

rr
.c

om
 o

n 
20

25
-0

7-
12

 ]
 

                             7 / 10

http://dx.doi.org/10.7508/ijrr.2015.01.006
http://ijrr.com/article-1-1418-en.html


Sharma et al. / Radiation induced testicular injury 

there	 is	 an	 urgent	 need	 of	 such	 extract	 having	

potent	 antioxidant	 activity.	 Earlier	work	 in	 our	

laboratory	with	Grewia	asiatica	was	also	report-
ed	to	scavenge	DPPH,	NO	(nitric	oxide)	radicals	
in	 vitro	 in	 a	 concentration	 dependent	 manner	
(19).	 Methanolic	 extract	 of	 Prunus	 domestica	
showed	 antioxidant	 activity	 comparable	 to	
ascorbic	acid.	Thus,	this	fruit	can	be	safely	used	
as	 potent	 antioxidant	 agent	 and	 can	 use	 for										
various	herbal	drinks	to	cure.		

Oral	administration	of	a	400	mg/kg	bwt	dose	
of	 PDE	 for	 15	 consecutive	 days,	 prior	 to												
radiation	 exposure	 (10	 Gy),	 was	 found	 to	 be											
effective	 in	 terms	 of	 survivability	 compared	 to	
other	 higher	 and	 lower	 doses	 of	 PDE.	 Delayed	
mortality	in	group	supplemented	with	PDE	prior	
to	irradiation	may	be	due	to	the	effectiveness	of	
PDE	 in	 arresting	 gastrointestinal	 (GI)	 death,	 as	
indicated	 by	 the	 increased	 number	 of	 survival	
days	 in	 all	 the	 treatment	 groups,	 compared	 to	
the	 irradiated	mice.	 This	 reduction	 in	 GI	 death	
may	 also	 be	 due	 to	 the	 protection	 of	 intestinal	
epithelium,	 which	 would	 have	 allowed	 proper	
absorption	 of	 the	 nutrition.	 Anthocyanin											
pigments	 and	 associated	 �lavonoids	 have	
demonstrated	 the	ability	to	protect	against	 free	
radicals.		

Infertility	 has	 been	 a	 major	 medical	 and										
social	 preoccupation.	 The	 protective	 ability	 of	
the	 phytochemicals	 against	 radiation-induced	
male	 reproductive	 abnormalities	 may	 offer	 a	
new	 insight	 into	 the	 modi�ication	 of	 testicular	
germcell	 radiosensitivity	 which	 may	 have													
implication	in	amelioration	of	testicular	injuries	
(20).	Therefore,	the	major	concern	of	the	present	
investigation	is	 to	assess	the	possible	radiopro-
tective	capability	of	Prunus	domestica	extract	in	
clinical	 �ield	 against	 radiation-induced	 male									
reproductive	dysfunctions.	

General	 observations	 in	 the	 present	 study	
showed	that	pre	 irradiated	 treatment	with	PDE	
appreciably	 increased	 survival	 time	 of	mice	 by	
30	 days	 without	 any	 symptoms	 of	 radiation-
induced	sickness.	The	Present	study	we	selected	
optimum	 dose	 of	 PDE	 (400mg/Kg	 b.wt.)														
selected	after	survival	studies	in	our	laboratory.	
Previous	 �indings	 from	 our	 laboratory	 (18)	
strongly	 suggest	 that	 radiation-induced											
depletion	of	glutathione	resulted	in	an	enhanced	

LPO	 as	 also	 observed	 in	 testicular	 tissue	 by									
Fidan	et	al.	 (21).	LPO	produces	a	progressive	loss	
of	cellular	integrity,	�luidity	of	sperm	membrane,	
and	 its	 motility,	 impairment	 in	 membrane	
transport	function	and	disruption	of	cellular	ion	
homeostasis	 in	 testes	 (22).	 In	 the	 present	 study,	
both	 the	 irradiated	 control	 and	 experimental	
groups	 showed	 a	 gradual	 and	 continuous											
augmentation	in	the	level	of	TBARS	contents	till	
day	 15	 post	 irradiation,	 which	 may	 be	 due	 to							
increased	oxidative	stress	and	decrease	 in	body	
weight,	 organ	 weight,	 and	 protein	 value	 after	
radiation	exposure	as	also	suggested	by	Yadav	et	
al.	 (23).	 Radiation	 exposure	 induced	a	 signi�icant	
depletion	in	GSH	levels	at	early	 intervals,	which	
may	 be	 due	 to	 its	 enhanced	 utilization	 as	 an										
attempt	 to	 detoxify	 the	 acute	 radiation-induced	
free	 radical	 damage	 as	 glutathione	 is	 a	 major					
endocellular	 nonenzymatic	 antioxidant	 and									
executes	 its	 radioprotective	 function	 through	
free	 radical	 scavenging	 mechanism	 (24).														
Intracellular	GSH	status	appears	to	be	a	sensitive	
indicator	of	cell`s	overall	health	and	its	ability	to	
toxic	 challenges.	 Being	 tripeptide	 in	 nature,	 a	
decrease	in	GSH	content	probably	is	the	result	of	
continuous	 attack	of	 free	 radicals	 on	 it	 (25).	Oral	
administration	of	Prunus	domestica	to	irradiated	
mice	caused	signi�icant	increase	in	testes	antiox-
idant	 mainly	 GSH	 in	 present	 study.	 Superoxide	
radicals	 (O2-.)	 have	 been	 reported	 in	 several	
pathological	 disorders	 and	 susceptible	 for									
elevated	 oxidative	 stress.	 A	 decrease	 in	 SOD										
activity	 will	 increase	 the	 level	 of	 superoxide							
radicals,	 leading	 to	 an	 increase	 in	 oxidative	
stress	 enhancing	 early	 cell	 death,	 probably	 by	
apoptotic	mechanisms	 (26).	 In	 the	 present	 study	
enhance	activity	of	SOD	after	PDE	msupplemen-
tation	 possibly	 eliminated	 the	 radicals.	 A													
decrease	in	CAT	activity	increases	the	concentra-
tion	of	H2O2	 in	 the	cell	 leading	 to	an	 increase	 in	
LPO	and	oxidative	stress.	Although	there	is	not	a	
single	 report	 examining	 the	 effects	 of	 H2O2	 on	
sertoli	cell	tight	junctions	in	vitro,	it	is	likely	that	
this	model	of	junction	disruption,	if	examined	in	
detail,	 provides	 some	 valuable	 clues	 as	 to	 the	
causes	 of	 infertility	 .	 Testicular	 CAT	 is	 an											
important	and	useful	sertoli	cell	marker,	because	
there	 is	 a	 good	 correlation	 between	 testicular	
CAT	activity	and	relative	numbers	of	sertoli	cells.	
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A	 decrease	 in	 CAT	 activity	 will	 decrease	 the	

numbers	of	sertoli	cells	affecting	spermatogene-
sis	 directly	 or	 indirectly	 (27).	 So	 decline	 in	 CAT	
activity	 in	 the	 testis	 may	 leads	 to	 infertility	 in	
irradiated	 mice.	 Our	 results	 suggest	 that	 PDE	
contains	a	very	effective	and	natural	antioxidant	
system	 (NAO)	 that	 is	 capable	 of	 preventing										
oxidative	damage	which	 is	mediated	principally	
through	 the	 generation	 of	 reactive	 oxygen											
species.	The	exact	mechanism	of	action	of	PDE	is	
not	known.	However,	scavenging	of	free	radicals	
and	 increased	 concentration	 of	 endogenous							
antioxidant	 system	 may	 be	 considered	 as										
important	 mechanisms	 of	 protection	 provided	
by	PDE	against	radiation-induced	damage	to	the	
testicular	 tissue.	 Mechanisms	 of	 antioxidative	
action	 of	 vitamin	 C	 are	 direct	 scavenging	 and	
blocking	 of	 reactive	 oxygen	 species	 (ROS),	 as	
well	 as	 regeneration	 of	 other	 antioxidative								
systems	 (28).	The	anthocyanin	and	other	antioxi-
dants	 may	 up	 regulate	 mRNAs	 of	 antioxidants	
enzymes	as	well	as	up	regulation	of	DNA	repair	
genes	may	also	protect	against	radiation	induced	
oxidative	stress	by	bringing	error	 free	repair	of	
DNA	damage	and	thus	may	counteract	the	oxida-
tive	stress	 induced	by	 irradiation.	Many	studies	
around	the	world	proved	that	the	selection	of	a	
particular	food	plant,	plant	tissue,	or	herb	for	its	
potential	 health	 bene�its	 appears	 to	 mirror	 its	
polyphenol	and	�lavonoid	composition.	Polyphe-
nols	act	as	chain	breakers	or	radical	scavengers,	
which	 attribute	 to	 their	 antioxidant	 properties	
possibly	 through	 their	 O2−	 and	 singlet	 oxygen	
quenching	 ability	 as	 also	 noticed	 by	Weiss	 and	
Landauer	and	Hou	et	al.	(29,30).	

Present	 study	showed	 that	post	 treatment	 is	
more	 effective	 then	 pre	 treatment	 especially	 at	
later	interval.	A	possible	explanation	for	the	post
-irradiation	protective	effects	of	antioxidants	is	a	
model	based	on	electron	spin	resonance	studies	
suggesting	 that	 radiation	 exposure	 results	 in	
short-lived	radicals,	such	as	OH,	responsible	 for	
cell	 death,	 and	 long	 lived	 radicals,	 which	 can	
cause	 mutations	 and	 transformations	 (31).	 This	
concept	 is	also	supported	by	experiments	using	
cells	 irradiated	 with	 a	 microbeam	 (32).	 Studies	
are	 required	 to	 unravel	 the	 underlying	 mecha-
nism	of	such	plant	against	ROS	mediated	damage	
for	improving	its	ef�icacy.	

CONCLUSION 

 

Based	on	 the	 above	promising	 results,	 it	 can	
be	concluded	that	fruit	extract	of	Prunus	domes-
tica	 has	 the	 potential	 to	 mitigate	 the	 testicular	
injuries	against	 lethal	dose	of	gamma	radiation,	
which	 in	 turn	 re�lected	 in	 the	 form	 increased	
survival,	 inhibited	 pathological	 alterations,																			
signi�icant	 decline	 in	 LPO	 levels,	 and	 an												
enhancement	 in	GSH,	 SOD	CAT,	 content	 in	 PDE	
pretreated	 irradiated	 group	 as	 compared	 to										
irradiated	control	group.	
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