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Objective(s): In	 this	 study	 the	 effect	 of	 oral	 administration	 of	 honey	 on	 serum	 glucose,	 lipids,	 stress	
oxidative	 markers,	 and	 morphology	 of	 langerhans	 islets	 in	 noise	 induced	 hyperglycemic	 rats	 was	
investigated.		
Materials and Methods: Male	 Wistar	 rats	 were	 divided	 into	 control,	 hyperglycemic,	 honey	 treated	
control,	 and	 honey	 treated	 hyperglycemic	 groups.	 For	 induction	 of	 hyperglycemia,	 noise	 stress	was	
used.	 Serum	 glucose,	 triglyceride	 (TG),	 total	 cholesterol,	 low	 density	 lipoprotein	 (LDL),	 and	 high	
density	lipoprotein	(HDL)‐cholesterol	levels	were	determined	before	the	study	and	at	4th	and	8th	weeks	
after	 the	 study.	Markers	of	 oxidative	 stress	 in	brain	were	 also	measured.	Morphology	of	 langerhans	
islets	in	four	groups	was	evaluated	using	Gomori	staining	method.	
Results:	 Treatment	of	 noise	 induced	hyperglycemic	 rats	with	honey	produced	a	 hypoglycemic	 effect	
and	 appropriate	 changes	 regarding	 serum	 lipids	 in	 treated	 diabetic	 group	 at	 4th	 and	 8th	 weeks	 as	
compared	 to	 the	 control	 group.	Meanwhile,	 honey	 treatment	 significantly	 ameliorated	 the	 increased	
malondialdehyde	 (MDA)	 content	 and	 reduced	 the	 activity	 of	 superoxide	 dismutase	 (SOD)	 in	 brain.	
Histology	of	langerhans	islets	in	hyperglycemic	group	showed	a	lower	number	and	granularity	of	beta	
cells;	honey	treatment	produced	beneficial	change	in	this	respect.		
Conclusion:	 Oral	 administration	 of	 honey	 in	 experimental	 model	 of	 diabetes	 showed	 a	 significant	
hypoglycemic	effect	and	led	to	appropriate	changes	in	serum	lipid	profiles.	
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Introduction	
Noise	pollution	is	increasing	nowadays	especially	

in	 industrial	 countries.	 Prevalence	 of	 noise	 is	
implicated	 in	 various	 human	 diseases	 and	 it	 is	
responsible	 for	 increased	morbidity	associated	with	
modern	life	style	(1).	There	are	several	physiological	
effects	of	noise	exposure	including	hypertension	(2),	
ischemic	 heart	 disease	 (3),	 annoyance	 (4),	 sleep	
disturbance,	 and	 decreased	 school	 enactment.	
Moreover,	 changes	 in	 the	 immune	system	and	birth	
defects	have	been	also	attributed	to	noise	exposure,	
in	 addition	 to	 altered	 serum	 lipid,	 plasma	 viscosity,	
platelet	 amount,	 glucose,	 and	 reduced	 motor	
efficiency	(5).	Beyond	these	physical	effects,	elevated	
noise	 levels	 create	 stress,	 increase	 workplace	
accident	 rate,	 and	 stimulate	 violence	 and	 other	
antisocial	 behaviors.	 Noise	 can	 originate	 from	
environment,	 work	 place,	 and	 even	 from	 leisure	
activities	such	as	personal	stereos	(6).	

Hydrogen	 peroxide	 (H2O2)	 and	 reactive	 oxygen	
species	 (ROS)	account	 for	production	of	 free	radical

factors	 that	 cause	 degeneration	 of	 pancreas	 tissue	
cells	 and	 decreased	 insulin	 secretion	 (7).	 Free	
radicals	 arising	 from	 either	 the	 normal	metabolism	
or	 induced	 by	 environmental	 sources	 interact	
continuously	 in	 the	 biological	 systems.	 Oxidants/‐
antioxidants	 must	 be	 kept	 in	 balance	 to	 minimize	
cellular,	 molecular,	 and	 tissue	 impairment	 (8).	 ROS	
such	as	superoxide,	hydrogen	peroxide,	and	hydroxyl	
radicals	 are	 formed	 in	 the	 course	 of	 cellular	
metabolism.	 A	 series	 of	 antioxidant	 compounds	
present	 in	 the	 cells,	 react	with	oxidizing	agents	and	
disarm	 them	(9).	 Several	 studies	have	 indicated	 the	
effects	of	different	types	of	stress	on	the	antioxidant	
system	 and	 induction	 of	 lipid	 peroxidation	 in	 the	
brain	 of	 various	 stress	 exposed	 models	 (10,	 11).	
Honey	as	an	antioxidant	has	been	used	by	physicians	
throughout	 the	 history.	 Honey	 is	 utilized	 in	 both	
disease	 and	 health	 conditions,	 because	 of	 its	 anti‐
microbial	and	antioxidant	properties	(12,	13).	Honey	
is	 full	 of	 enzymatic	 and	 non‐enzymatic	 antioxidants	
such	as:	catalase,	alkaloids,	ascorbate,	and	flavonoids		
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that	 act	 against	 oxidative	 agents	 to	 prevent	 from	
combination	 with	 non‐saturated	 fatty	 acids	 and	
lipoprotein	 oxidation	 (14‐17).	 Honey	 is	 rich	 in	
fructose,	 glucose,	 and	minerals	 such	 as	magnesium,	
potassium,	 calcium,	 phosphate,	 sulfur,	 ferrous,	 and	
sodium	chloride	as	well	 as	vitamins	 such	as	B1,	B2,	
B5,	B6,	and	C	(18).		

This	 study	 is	 aimed	 to	 investigate	 the	 effect	 of	
noise	 of	 (90‐120	 dB,	 350	 Hz)	 on	 plasma	 blood	
glucose	 concentration	 and	 lipid	 profile	 with	
involvement	of	oxidative	stress	in	the	rats.	The	effect	
of	honey	as	an	antioxidant	in	compensating	the	noise	
induced	oxidative	damages	in	pancreas	tissue	is	also	
investigated	here.		

	
Materials	and	Methods	
Animals		

In	this	study	a	total	of	32	mature	male	Wistar	rats	
with	 200±25	 g	 weight	 have	 been	 purchased	 from	
Laboratory	 Animal	 Reproduction	 and	 Breeding	
Center,	 Ahvaz,	 Iran.	 Procedures	 involving	 animals	
and	 their	 care	 were	 conducted	 in	 conformity	 with	
the	NIH	guidelines	for	the	care	and	use	of	laboratory	
animals.	 Rats	 were	 separated	 to	 four	 groups	 with	
eight	members	in	each,	randomly.	Group	1	(control)	
was	 kept	 in	 natural	 condition	 without	 any	 stress.	
Group	 2	 received	 3	 ml/kg	 5%	 honey	 solution	 by	
gavage	method,	3	times	a	day	for	8	weeks.	Groups	3	
and	4	were	exposed	to	90‐120	dB	noise	with	350	Hz	
frequency,	from	7	PM	to	7	AM	for	60	days.	Group	3	was	
exposed	 to	 the	 noise	 without	 any	 complementary	
material	 and	 group	 4	 was	 exposed	 to	 noise	 along	
with	3	ml/kg	5%	honey	 solution	by	 gavage	method	
administered	3	times	a	day	for	8	weeks.		
	
Stress	procedure	

Two	groups	of	 rats	were	exposed	 to	white	noise	
(90‐120	 dB,	 350	 Hz).	 Exposure	 was	 started	 in	
morning	 of	 the	 first	 day	 for	 the	 period	 of	 2	month,	
from	 7	 PM	 to	 7	 AM,	 intermittently	 (6	 sound‐hours	
per	day).	Each	sound‐hr	consisted	of	a	programmed	
variable	 intensity	 (intermittent	 noise)	 from	 low	 to	
high	dB	 every	2‐3	min	by	 a	 noise	 generator	 device.	
The	noise	generator	was	off	 automatically	after	one	
hr	and	then	restarted	one	hr	later.		
	
Determination	of	brain	malondialdehyde	concen‐	
tration		

After	 8	 weeks,	 the	 rats	 were	 anesthetized	 with	
ketamine	 (100	mg/kg),	 decapitated,	 and	 the	 brains	
were	removed,	dried,	and	weighed.	Then,	they	were	
made	 into	10%	 tissue	homogenate	 in	 ice‐cold	0.9%	
saline	 solution	 and	 centrifuged	 (1000	 ×g,	 4	 °C,	 and		
10	 min)	 to	 remove	 particulates.	 The	 obtained	
supernatant	was	 aliquot,	 then	 stored	 at	 ‐80	 °C	 until	
assay.	 The	 malondialdehyde	 (MDA)	 concentration	
(thiobarbituric	 acid	 reactive	 substances,	 TBARS)	 in	
the	 supernatant	 was	 gauged	 as	 described	 before	

(19).	Briefly,	trichloroacetic	acid	and	TBARS	reagent	
were	 added	 to	 the	 supernatant,	 then	 blended,	 and	
incubated	at	100	°C	for	80	min.	After	refrigerating	on	
ice,	 the	samples	were	centrifuged	at	1000	×g	 for	20	
min	and	the	absorbance	of	the	supernatant	was	read	
at	 532	 nm.	 TBARS	 results	were	 articulated	 as	MDA	
equivalents	using	tetraethoxypropane	as	standard.	
	
Measurement	 of	 brain	 superoxide	 dismutase	
activity		

The	 supernatant	 of	 brain	 homogenate	 was	
obtained	as	described	earlier.	Superoxide	dismutase	
(SOD)	 activity	 measurement	 was	 based	 on	 the	
previous	 works	 (19).	 Briefly,	 supernatant	 was	
incubated	 with	 xanthine	 and	 xanthine	 oxidase	 in	
potassium	phosphate	buffer	(pH	7.8	at	37	 °C)	for	40	
min	 and	 nitro	 blue	 tetrazolium	 was	 added.	 Blue	
formazan	was	 then	 checked	 spectrophotometrically	
at	550	nm.	The	amount	of	protein	that	inhibited	nitro	
blue	tetrazolium	reduction	by	50%	of	maximum	was	
defined	as	1	nitrite	unit	of	SOD	activity.	
	
Measurement	of	serum	glucose	and	lipid	profile		

Changes	 in	 body	 weight,	 food	 consumption,	 and	
water	 intake	 were	 regularly	 observed	 during	 the	
experimental	 period.	 In	 addition,	 serum	 triglyceride	
(TG),	total	cholesterol,	and	HDL	cholesterol	levels	were	
spectrophotometrically	 measured	 using	 appropriate	
kits	 (Parsazmoon,	 Iran).	 LDL	 and	 VLDL	 cholesterol	
levels	were	calculated	by	the	following	formula:		
VLDL=	TG/5	
LDL=	 Total	 cholesterol−HDL	 cholesterol–VLDL											
(20‐22)	
	
Pancreas	histology	

At	 the	 end	 of	 the	 8th	 week,	 rats	 were	 killed	
subsequent	 of	 total	 deep	 anesthesia	 and	 their	
pancreas	gland	tissue	was	segregated.	After	washing,	
tissues	 were	 put	 in	 the	 normal	 saline	 and	 10%	
formalin;	paraffin	blocks	were	obtained	after	several	
tissue	 processing	 levels,	 and	 tissue	 sections	 were	
made	 by	microtome	 (Lyka,	 Germany)	 at	 5	 µm.	 The	
blocks	were	carried	 to	 lams	and	stained	by	Gomory	
staining	method.	At	final,	the	samples	were	observed	
by	 light	microscope	at	 400	magnitudes.	 Langerhans	
islands	 diameter,	 distribution	 pattern,	 and	 β	 cells	
condensation	 were	 calculated	 and	 compared	
between	 all	 four	 groups.	 For	 tissue	 assessment	 we	
used	image	tools	(version3)	software.		
	
Honey	solution	preparation	

Honey	was	provided	from	a	bee	keeping	center	of	
Urmia	 city,	 Iran,	 and	was	made	 as	 5%	 solution	 and	
given	to	rats	by	gavage	method.	
	
Statistical	analysis	

All	 data	 are	 presented	 as	 mean±SEM.	 The	
significance	 of	 differences	 among	 different	 groups
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Figure	 1.	 Body	 weight	 in	 weeks	 0	 (baseline),	 4,	 and	 8,	
(means±SEM)	 **	 P<0.01	 (as	 compared	 to	 week	 0	 in	 the	 same	
group);	##	P<0.01	(as	compared	to	noise	group		in	the	same	week)	
	
	
was	assessed	by	one‐way	ANOVA	followed	by	Tukey	
post‐hoc	 test.	The	approval	 level	of	 significance	was	
P<0.05.	 Data	 was	 evaluated	 by	 SPSS	 for	 windows	
version	12.0.1,	with	95%	confidence	interval	level.		
	
Results	
General	considerations	

One	rat	was	excluded	at	final	weeks	of	the	study	due	
to	severe	weight	loss	and	immobility.	Meanwhile,	82%	
of	 rats	 were	made	 diabetic	 following	 noise	 induction	
and	had	a	serum	glucose	level	higher	than	250	mg/dl.	
The	data	for	drinks	intake	was	significantly	increased	in	
the	 vehicle	 treated	 noise	 induced	 rats	 (140±15	
ml/rat/day)	compared	to	control	group	(42±8		ml/	rat/	
day)	 (P<0.001).	This	data	 in	honey	 treated	group	was	
(100±7	ml/rat/day).	 After	 eight	weeks,	 the	weight	 of	
the	vehicle	treated	noise	induced	rats	was	significantly	
decreased	 as	 compared	 to	 control	 rats	 (175±16)												
(P<0.01);	 honey	 treatment	 caused	 a	 less	 significant	
decrease	in	diabetic	rats	as	compared	to	noise	induced	
diabetic	 rats	 (226±11.9),	 (P<0.01),	 (Figure	 1).	 In	
addition,	noise	induced	rats	had	also	an	elevated	serum	
glucose	 level	 over	 those	 of	 control	 rats	 (401±25.9)	
(P<0.001);	treatment	of	these	rats	with	honey	caused	a	
significant	 decrease	 in	 the	 serum	 glucose	 (208±34.6)	
(P<0.01),	 relative	 to	 noise	 induced	 group.	Meanwhile,	
honey	treatment	of	control	rats	did	not	produce	any	
	
	

 
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	3.	Serum	triglyceride	concentration	in	weeks	0	(baseline),	4,	
and	8,	(means±SEM).	**	P<	0.01	(as	compared	to	week	0	in	the	same	
group);	##	P<0.01	(as	compared	to		noise	group	in	the	same	week)	

 
	

Figure	 2.	 Serum	 glucose	 concentration	 in	 weeks	 0,	 4,	 and	 8,	
(means±SEM).	**	P<0.01	(as	compared	to	week	0	(baseline)	in	the	
same	group);	#	P<0.05,	##	P<0.01	(as	compared	to	noise	group		in	
the	same	week)	
	

significant	 change	 regarding	 serum	 glucose	 level	
(112.8±16.4)	(Figure	2).	

Regarding	 serum	 lipids,	 noise	 induction	 caused	 a	
significant	 increase	 in	 total	 cholesterol	 (94.7±4.5)	
(P<0.05),	TG	(104.1±5.5)	(P<0.01),	and	LDL‐cholesterol	
(47.9±2.9)	(P<0.005)	after	eight	weeks	and	a	significant	
reduction	 in	 HDL‐cholesterol	 (25.9±2.5)	 (P<0.01)	
concentrations	 compared	 to	 baseline	 data;	 honey	
treatment	 improved	 all	 of	 these	 changes.	 Comparing	
honey	 treated	 and	 untreated	 noise	 induced	 groups	
showed	 a	 significant	 difference	 between	 them	 only	
after	eight	weeks	regarding	serum	TG,	HDL,	and	LDL‐
cholesterol	 level.	 In	 addition,	 honey	 treatment	 of	
control	 group	 non‐significantly	 improved	 serum	 lipid	
profile	compared	to	baseline	data	(Figures	3‐6).	

Markers	of	oxidative	stress:	Regarding	brain	lipid	
peroxidation	 and	 oxidative	 stress	 markers	 (Figures	
7,	 8),	 noise‐induced	 diabetes	 resulted	 in	 significant	
elevation	of	MDA	content	(7.03±0.29)	(P<0.001)	and	
significant	 reduction	 of	 SOD	 activity	 (4.46±0.14)	
(P<0.001);	 treatment	 of	 noise	 induced	 rats	 with	
honey	altered	increment	of	MDA	content	(5.98±0.25)	
(P<0.01)	 and	 reduction	 of	 SOD	 activity	 (5.77±0.18)	
(P<0.01).	 However,	 level	 of	 SOD	 was	 significantly	
higher	than	it	in	honey	treated	diabetics	as	compared	
to	diabetic	group.	

	
 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
Figure	4.	 Serum	 cholesterol	 concentration	 in	weeks	 0,	 4,	 and	 8,	
(means±SEM).	*	P<0.05,	**	P<0.01	(as	compared	to	week	0	in	the	
same	 group);	 ##	P<0.01	 (as	 compared	 to	 hyperglycemics	 in	 the	
same	week)	
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Figure	5.	Serum	HDL‐cholesterol	concentration	in	weeks	0,	4,	and	
8,	 (means±SEM).	 *	P<0.05,	 **	P<0.01	 (as	 compared	 to	week	0	 in	
the	same	group)	
	
Table	1.	Circumference	on	 langerhans	 island	 in	different	groups,	
(means±SEM)	(n=8).	*P<0.05	(as	compared	to	control	group)	

 

Group Diameter	of	islands	(µm)

Control 5/16   3/475  
Control	+	Honey 5/36 	  481  
Noise *  4/19   4/217  
Noise	+	Honey	 *  5/28   2/309 	

	
Histology	of	pancreas	gland	

The	 pancreas	 tissue	 in	 control	 group	 showed	
langerhans	 islands	 with	 well	 borders	 and	 beta	 cells	
with	 clear	 margins	 and	 abundant	 excretory	 granules,	
but	noise	 induced	diabetic	 rats	 showed	granules	with	
atrophic	 and	wrinkle	 changes.	 In	 addition,	 the	 β	 cells	
were	 degranulated	 and	 diminished.	 In	 noise	 induced	
diabetic	 rats	 the	number	of	β	 cells	 in	each	 island	was	
significantly	decreased	and	 treatment	with	honey	had	
an	 intense	 effect	 in	 increasing	 pancreatic	 β	 cells.	
Treatment	in	control	group	did	not	change	the	number	
of	β	cells	in	each	island.	(Table	1,	Figure	9).	
	
Discussion	

In	this	study,	development	of	diabetic	 indicators	 in	
noise	 stress	 induced	 rats	 was	 confirmed	 after	 two	
months.	The	present	study	observed	the	effect	of	noise	
on	blood	glucose	and	lipids	and	revealed	the	elevation	
of	the	plasma	blood	glucose	and	lipids	in	chronic	noise	
exposure	 group	 as	 compared	 to	 control.	 According									
to	our	results	chronic	noise	stress	caused	significantly	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Figure	 7.	 Superoxide	 dismutase	 activity	 in	 whole	 brain	
homogenate	 in	 different	 groups	 (means±SEM).	 *	 P<0.05,																		
***	 P<0.001	 (as	 compared	 to	 control	 group);	 ##	 P<0.01																		
(as	compared	to	hyperglycemic	group)	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

Figure	6.	Serum	LDL‐cholesterol	concentration	in	weeks	0,	4,	and	
8,	(means±SEM).	*	P<0.05,	**P<0.01	(as	compared	to	week	0	in	the	
same	 group);	 #	 P<0.05	 (as	 compared	 to	 hyperglycemics	 in	 the	
same	week)	

	

lower	body	weight	 in	 stressed	 rats,	 on	 the	4th	 and	8th	
weeks	 of	 the	 experiment;	 however,	 treatment	 with	
honey	 had	 protective	 effects	 on	 these	 abnormal	
indicators.	

Increasing	 activity	 of	 corticotrophin	 releasing	
hormone	 (CRH),	 as	 an	 anorexigenic	 neuropeptide,	
following	 to	 stress	 exposure,	 led	 to	 decrement	 of	
food	intake	and	body	weight	in	the	stressed	rats	(23,	
24).	 However	 it	 has	 also	 been	 proposed	 that	
glucocorticoids	provoke	a	dose‐related	 increment	 in	
total	 caloric	 intake	 (25).	 In	 the	 chronically	 stressed	
rats,	 even	 if	 food	 intake	 is	 not	 altered	 (26)	 or	
increased	 (27),	 reduction	 in	 body	 weight	 gain	 is	
observed.	This	may	be	a	result	of	stress	activation	of	
the	 rich	sympathetic	 innervations	of	brown	adipose	
tissue,	 which	 is	 possibly	 increased	 in	 stressed	 rats	
(26).	 Thus	 our	 results	 regarding	 the	weights	 of	 the	
animals	were	consistent	with	previous	studies.	Other	
investigations	 have	 shown	 a	 protein	 in	 brain	 and	
pancreas	 called	 brain–pancreas	 relative	 protein	
(BPRP)	which	 is	 affected	with	many	 of	 stressors.	 It	
has	 been	 revealed	 that	 pancreatic	 BPRP	 expression	
was	 decreased	 significantly	 in	 stress	 induced	
diabetic	rats	in	which	glucose	levels	can	reach	to	40	
mmol/l.	 Different	 response	 to	 the	 hyperglycemia		
and	 hypoinsulinemia	 suggests	 that	 the	 BPRP	 in	
pancreas	 is	highly	 sensitive	 to	 the	 changes	 in	 levels	
of	glucose	and	insulin	and	these	changes	may	play	a	
role	in	onset	of	diabetic	condition	(28).	

	

	
	

Figure	 8.	 MDA	 concentration	 in	 whole	 brain	 homogenate	 in	
different	groups	(means±SEM)	
***	 P<0.001	 (as	 compared	 to	 control	 group);	 ##	 P<0.01																			
(as	compared	to	hyperglycemic	group)	
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Figure	9.	Cells	of	 the	pancreas	were	present	 in	 their	normal	proportions.	The	 islet	cells	are	seen	embedded	within	 the	acinar	cells	and	
surrounded	by	a	fine	capsule.	(Gomory	staining,	magnification	400x)	

	
	

Increased	 level	 of	 MDA	 and	 reduced	 activity	 of	
SOD	were	observed	in	noise	induced	diabetic	rats	in	
our	study	which	might	be	due	to	the	increased	lipid	
peroxidation	 and	 overgenesis	 of	 ROS,	 which	 is	 in	
compatible	with	the	previous	report	(27).	The	results	
of	 the	 present	 study	 also	 showed	 that	 honey	
administration	 can	 exert	 an	 antioxidant	 effect	 in	
noise	 induced	 diabetic	 rats,	 not	 in	 control	
normoglycemic	rats.	Increased	free	radical	mediated	
toxicity	 has	 also	 been	 well	 documented	 in	 clinical	
diabetes	 (27)	 and	 STZ‐diabetic	 rats	 (29).	 The	
elevated	level	of	toxic	oxidants	during	diabetic	state	
may	 be	 due	 to	 the	 processes	 such	 as	 glucose	
oxidation	 and	 lipid	peroxidation	 (27).	Based	on	our	
results,	oral	administration	of	honey	for	two	months	
produced	 a	 significant	 protecting	 effect	 at	 tissue	
pancreas	 in	 noise	 induced	 diabetic	 rats.	 One	 of	 the	
possible	mechanisms	that	could	partially	explain	the	
beneficial	property	of	honey	may	be	attributed	to	its	
hypoglycemic	and	antioxidant	effects	(7,	30‐33).	

A	 similar	 result	 has	 been	 obtained	 with	
flavonoids,	which	have	almost	no	effects	on	glycemic	
status	 and	 oxidative	 stress	markers	 in	 control	 rats,	

but	 show	 major	 effects	 these	 parameters	 in	 STZ‐
treated	 rats	 (34).	 According	 to	 previous	 research	
finding	 in	 diabetic	 rats	 induced	 by	 alloxan	 or	 STZ,	
increase	 in	 blood	 glucose	 level	 indirectly	 increases	
the	 serum	 TG,	 LDL‐cholesterol,	 VLDL‐cholesterol,	
and	 decreases	 HDL‐cholesterol	 serum	 level	 (35).	
These	 finding	 confirm	 that	 undesirable	 changes	 of	
lipid	serum	levels	are	exist	in	noise	induced	diabetic	
rats	in	this	study.	Diabetes	induce	condition	by	some	
material	 like	 STZ	 and	 alloxan	 in	 rodents	 like	 rat	 is	
associated	 with	 degenerative	 changes	 in	 the	
pancreas	 island	 of	 langerhans	 and	 prominent	
undesirable	 changes	 in	 the	 lipid	 serum	 and	
lipoprotein	 level	 of	 plasma.	 According	 to	 this,	 some	
tissues	like	liver	have	essential	roles	in	absorption	of	
blood	 free	 fatty	 acid,	 oxidation,	 and	 metabolic	
exchange	 to	 other	 material,	 cholesterol,	
phospholipids	 exceeding	 and	 exertion	 of	 some	 kind	
of	lipoprotein	into	the	blood	(35).	
	
Conclusion	

The	results	of	the	present	study	demonstrate	that	
chronic	noise	stress	increases	fasting	plasma	glucose,	

Noise 
Noise + Honey 

Control + Honey  Control 
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lipid	profile,	and	MDA	levels	and	decreases	SOD	and	
body	weight	levels,	and	degenerates	pancreas	tissue;	
honey	feeding	ameliorates	these	parameters	over	60	
days.	 The	 most	 interesting	 finding	 of	 this	 study	 is	
that	 pancreatic	 β	 cells	 from	 noise	 induced	 diabetic	
group	 fed	 with	 honey	 demonstrate	 an	 increased	
intensively	 compared	 to	 controls.	 However,	 this	
finding	should	be	considered	in	future	studies	on	the	
destructive	effects	of	noise	stress.	
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