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Background: Honey has been shown to have beneficial effects on the glucose and lipid profiles in 

patients at high risk of heart diseases. Therefore, this study was carried out to investigate the effects 

of natural honey on blood glucose and lipid profile in healthy individuals. Methods: A randomized 

controlled trial was carried out in the Army Medical College, Rawalpindi, Pakistan, spanning 4 

weeks, that is, from 15
th
 Feb–15

th
 March 2009. A total of 70 healthy young boarders of the same 

college were included in the study and randomly divided into two groups of 35 each using random 

number table. Seventy gram (70g) of honey was given to each individual in the experimental group 

daily for a period of 4 weeks while control group was kept on the same diet as that of experimental 

group except honey. The fasting glucose, total cholesterol, low density lipoprotein (LDL), high 

density lipoprotein (HDL) and triglyceride (TG) levels were measured before and after the 

experiment. Results: The fasting glucose levels in both groups were raised. However, the increase in 

the experimental group was significantly less than that in the control group (p<0.05). The levels of 

total cholesterol, LDL and triglycerides in the control group increased while those in the experiment 

group decreased significantly (p<0.05), while HDL levels were decreased in the former and 

increased in the latter group (p<0.05). Conclusion: Natural honey consumption significantly limits 

the rise in blood glucose along with a significant decrease in the levels of total cholesterol, LDL and 

triglycerides, and increase HDL in young healthy adults.  
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INTRODUCTION 

From ancient times, honey is known to be one of the 

most beneficial drugs of nature. Through the ages 

people have found many uses of it. It was used as an 

alternative to gold by the Romans, in matrimonial 

ceremonies by the Greeks, and in the treatment of 

wounds by the Egyptians.
1,2

 Honey has got dynamic and 

multidimensional medicinal and surgical uses. In a 

research it is established that honey improves insulin 

sensitivity.
3
 Significant increase in the insulin secretion 

capacity is associated with decrease in circulating leptin, 

total cholesterol, and LDL.
4
 Cardiac risk factors, such as 

obesity, smoking, hypertension, and chronic periodontal 

disease, are associated with elevated C-reactive protein 

(CRP) levels and this marker was decreased by 

antioxidants present in honey.
5,6

 In an experiment on 

dogs, it has been noted that fructose is having a unique 

ability to increase uptake of hepatic glucose and insulin 

that is suggestive of its modulating property of 

glycaemic control.
7
 Fructose being a major component 

of honey improves the glycaemic response to a glucose 

load.
8,9

 The harmful and genotoxic effects of 

mycotoxins are reduced and the gut micro flora is 

improved by honey.
10

 Honey is helpful in the treatment 

of psoriasis
11

, diaper dermatitis
12

, pityriasis versicolor, 

tinea cruris, tinea corporis and tinea faciei.
13

 Honey is 

very effective in healing of wounds.
14

 Honey increases 

the production against thymus-dependent and thymus-

independent antigens in primary and secondary immune 

responses.
15

 Natural honey lowers plasma prostaglandin 

concentrations.
16

 Honey improves haematological 

indices.
17

 Recent researches by Al-Waili and L. 

Chepulis have shown that natural honey lowers fasting 

blood glucose, total cholesterol, LDL, VLDL, TG’s and 

increases HDL, thus reducing cardiovascular risks.
5,6

 

Since honey shows these effects by multiple proposed 

mechanisms which might be influenced by the 

genotypes, geographical distribution of the subjects and 

the type of honey used, so the effects of honey collected 

from Pakistan were seen on Pakistani Subjects in our 

study. Age, gender, diet (except honey) and life style of 

the subjects which may confound the results were kept 

constant in our study. The objective of this study was to 

investigate the effects of natural honey collected from 

Pakistan on blood glucose and lipid profile in healthy 

Pakistani individuals keeping strict control conditions 

including same sex, place of living, life style , diet 

(except honey) and more or less same age of the 

subjects. 

MATERIAL AND METHODS    

These randomized controlled trials were carried out in 

Army Medical College, Rawalpindi, Pakistan from 

15
th
 February to 15

th
 March 2009. Before the start of 

study, Research Advisory Committee approved the 
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research and informed written consent was taken from 

all subjects. The subjects of this research were newly 

admitted first year students of Army Medical College, 

Rawalpindi, Pakistan and their complete physical and 

clinical examination and laboratory investigations 

were done which is mandatory for admission to the 

college. Their results showed that all had normal 

complete blood and cardiac function. The subjects 

were in the same hostel on the same diets and the same 

daily routine. Seventy subjects were included in the 

study through convenient sampling and randomly 

divided into two groups of 35 each using random 

number table. Seventy grams (70 g) of honey was 

given daily for a period of four weeks to each 

individual in the experimental group dissolved in 250 

ml of tap water and then ingested while control group 

was kept on the same diet as that of experimental 

group except honey. The honey was purchased from 

Ilyas Traders, Charsadda, Khyber Pakhtunkhwa, 

Pakistan. The honeybees (Apis mellifera) fed on trees 

of Acacia modesta. The honey was natural, 

unprocessed. Three subjects from experimental group 

and four subjects from control group dropped out 

because their daily routine and diet changed 

significantly during the course of study and some of 

them started taking medicines which could affect the 

results of our study. The fasting glucose, total 

cholesterol, LDL, HDL, TG levels were studied at the 

start of the study and then after 4 weeks. Laboratory 

investigations were performed using spectra 2 auto-

analyzer, by Merck Company, Germany. 

The results had been analyzed using SPSS-

15. Quantitative variables were described as 

mean±standard deviation (SD). Paired sample’s t-test 

was applied to compare initial and final levels of study 

variables within each group. Change in study variables 

were compared between the groups through 

independent sample’s t-test. A p-value of ≤0.05 was 

taken as significant. 

RESULTS 

Average age of the boys of experimental group was 

20.13±0.14 years and of control group was 20±0.15 

years. Both the groups were comparable with respect 

to age (p=0.537), fasting blood glucose (p=0.083), 

total cholesterol (p=0.060), TG (p=0.195), LDL 

(p=0.137) and HDL level (p=0.142). 

In experimental group, significant decrease 

was observed in total cholesterol (p<0.001) and LDL 

level (p=0.001) while HDL level was increased 

significantly (p=0.005) while change in glucose and 

triglyceride were not significant. In control group, 

significant increase was observed in glucose 

(p<0.001), total cholesterol (p<0.001), triglyceride 

(p=0.009) and LDL (p=0.002) while insignificant 

decrease was observed in HDL level (p=0.433). 

(Table-1) 

The changes in all the variables within four 

weeks between both the groups were compared. 

Increase in serum fasting glucose level in 

experimental group was significantly lower than that 

of control group (p=0.011). Total cholesterol was 

decreased in experimental group while it was 

increased in the control group and this change was 

significantly different between both the groups 

(p<0.001). The TG level was reduced in experimental 

group where as it increased in control group and this 

difference in change was significant (p=0.018). In 

LDL level decrease in experimental group and an 

increase in control group was observed and the 

change between both the groups was significantly 

different (p<0.001). The HDL level was increased in 

experimental and decreased in control group. Change 

in HDL level in experimental group was significantly 

different as compared to that in control group 

(p=0.013). (Table-2) 

Table-1: Within the group comparison of initial 

and final levels 
Variables 

(mmol/L)  

Control (n=31) Cases (n=32) 

Initial Final Initial Final 

Glucose 4.88±0.06 5.27±0.06* 5.03±0.06 5.16±0.08 NS 

Total 

cholesterol 3.54±0.10 3.83±0.13* 3.89±0.15 3.49±0.11* 

TG 0.70±0.04 0.84±0.04* 0.82±0.09 0.76±0.05 NS 

LDL 2.58±0.08 2.81±0.11* 2.78±0.10 2.49±0.08* 

HDL 0.722±0.02 0.706±0.02 NS 0.779±0.03 0.823±0.03* 

Data was expressed as mean±SE 
* Final level is significantly different from initial level 

NS Final level is insignificantly different from initial level 

Table-2: Comparison of change between groups 
Variables 

(mmol/L) 

Control 

(n=31) 

Cases 

(n=32) p-value 

Glucose 0.390±0.074 0.122±0.071 0.011* 

Total cholesterol 0.287±0.052 0.403±0.092 <0.001* 

TG 0.139±0.050 0.062±0.060 0.018* 

LDL 0.228±0.066 0.288±0.075 <0.001* 

HDL -0.016±0.020 0.044±0.014 0.013* 

Data was expressed as mean±SE 

*Levels are significantly different between both the groups 

DISCUSSION 

In the present study we measured serum levels of 

glucose, triglycerides, total cholesterol, LDL and HDL. 

The levels of these substances are regulated within an 

optimum range by body homoeostatic mechanisms. But 

their levels are subject to change by various internal and 

external environmental factors. One of the significant 

factors is the dietary changes that the modern lifestyle 

has brought along with it in the form of fast foods. The 

changes in the levels of these substances make the 

human body prone to various clinical disorders. Glucose 

is a monosaccharide, the immediate source of energy for 

human body and its level is increased in Diabetes 
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Mellitus. In the past cholesterol had been portrayed by 

some a poison but it has dichotomy of good (HDL) and 

bad (LDL) and is essential for the synthesis of bile acid 

and some of steroid hormones.
18

 Triglycerides are major 

component of VLDL and plays key role in metabolism 

as energy source and in fat transport but its role in 

cardiac risk factor is also reported.
5,6

 LDL is also 

involved in transportation of cholesterol to different 

body tissues where only small amount is used and rest 

of other is free.
19

 Thus, LDL plays a part in the 

development of cardiac complications. Elevated level of 

native LDL is not associated with cardiac risk rather 

oxidized LDL is involved in the formation of 

atherosclerotic plaque.
20

 HDL is a good cholesterol, 

reservoir of apolipo-proteins, take up the unesterified 

cholesterol both from other lipoprotein particles and 

from cell membranes and then esterify it and takes it to 

liver, thus helping in reverse cholesterol transport.
19

 

Elevated levels of HDL decreases cardiovascular risk 

factors.
5
 In our study, the effects of honey on the plasma 

levels of these various bio-molecules have been 

recorded. Glucose levels in both groups were raised. 

However, increase in the fasting glucose levels of the 

experimental group was significantly less than those in 

the control group. Levels of total cholesterol, LDL and 

triglycerides in the control group increased while those 

in the experiment group decreased significantly. HDL 

level was increased in experimental group where as it 

decreased slightly in control group and this difference 

was significant. This substantiates the work done by 

other researchers.
5,6,21

 Honey alters the plasma levels of 

these substances by various biochemical mechanisms. 

Honey has been shown to decrease blood glucose level. 

Honey has got stimulatory effect on the secretion of 

insulin and also improves insulin sensitivity
3
, thereby 

reducing glucose level. Honey produces hydrogen 

peroxide which has insulin like effects.
21

 Honey has 

nitric oxide (NO) metabolites and probably stimulates 

NO synthase and so increases NO production.
22

 Nitric 

oxide is stimulatory to the release of insulin.
23

 It has 

been found that honey decreases the plasma and urinary 

levels of some prostaglandins like PGE2, PGF2 and 

TXB2.
16,22

 Prostaglandins are inhibitory to insulin 

secretion.
24

 Zinc and Copper are normal constituents of 

honey. So administration of honey increases serum zinc 

and copper levels which play significant role in the 

metabolism of insulin and glucose.
17,25

 Fructose in the 

honey may decrease the hyper glycaemic response of 

glucose content of honey.
5
 It has been found that low 

dose fructose administered with glucose decreased the 

glycaemic response to a glucose load in healthy 

individuals and type 2 diabetic patients.
8,9

 It was 

proposed that fructose acted possibly by stimulating 

glucokinase translocation.
9
 So honey might stimulate 

glucokinase to take up the glucose into the liver.
5 
Honey 

decreased TGs, total cholesterol and LDL. As discussed 

earlier honey stimulates insulin release. Insulin is 

stimulatory to lipoprotein lipase which cause breakdown 

of triglycerides present in plasma lipoproteins to free 

fatty acids and glycerol, which are transported to 

peculiar sites and get metabolized.
19

 Administration of 

large amounts of fructose increases TGs, total 

cholesterol and LDL.
26–28

 Administration of low dose 

fructose along with glucose causes the opposite effect; 

they decreased TG, total cholesterol and LDL.
27,28

 The 

same effect has been achieved with honey. It has also 

been found that fructose in smaller concentrations 

decrease hepatic cholesterol synthesis by decreasing the 

activity of hepatic 3-hydroxy-3-methylglutaryl-

coenzyme A (HMG-CoA) reductase.
29

 Niacin is a 

normal constituent of honey although present in lesser 

amount. Lipolysis in adipose tissue results primarily in 

increase level of circulating free fatty acids in blood 

which are taken up by liver and used in TGs synthesis.
19

 

Niacin strongly inhibits this lipolysis in adipose tissue 

which results in decrease in hepatic TGs synthesis and 

thus TGs plasma levels.
19

 TGs synthesis is required for 

VLDL synthesis and LDL is derived from VLDL in 

blood plasma.
19

 So Niacin decreases plasma TGs, total 

cholesterol and LDL. Honey might mediate a part of its 

lowering effect on TGs, total cholesterol and LDL 

through niacin. As mentioned earlier oxidized LDL is 

responsible for atherosclerotic plaque formation. Honey 

decreases oxidized LDL due to presence of anti-

oxidants in honey like ascorbic acid, pyridoxine, 

pantothenic acid, riboflavin and Thiamine. In the 

present research increase in HDL in experimental group 

is significant as compared to the decrease in control 

group. As discussed earlier, HDL gets cholesterol from 

cell membranes and other lipoproteins like LDL and 

transports it to the liver. We have also seen that honey 

decreases LDL levels. So, less HDL is used up in 

transporting cholesterol from LDL to liver because of 

decreased LDL. Like this less LDL is used up in its 

physiologic process, so HDL levels rises. So honey 

increase HDL levels indirectly by decreasing LDL, this 

needs further experimentation. Foods with high 

glycaemic index have been associated with decreased 

HDL levels.
30

 So Honey being a low glycaemic index 

food increases HDL.
5
 Increase in HDL levels has been 

associated with weight loss and nicotinic acid.
31

 Honey 

reduces weight and so increases HDL levels.
5
 Nicotinic 

acid (niacin) present in honey although in lesser 

amounts might increases HDL levels. 

CONCLUSION 

Consumption of honey for a period of 4 weeks is 
effective in reducing glucose, TG’s, total cholesterol, 
LDL and increasing HDL in young healthy adults. 
Therefore, healthy individuals should include honey in 
their diet to improve their glucose and lipid profile, and 
to prevent acquiring diseases in which the levels of 



J Ayub Med Coll Abbottabad 2013;25(3-4) 

http://www.ayubmed.edu.pk/JAMC/25-3/Majid.pdf 47 

glucose, TGs, total cholesterol and LDL is increased and 
HDL is decreased like diabetes, cardiovascular diseases, 
hyperlipidemias, and obesity. 

ACKNOWLEDGEMENTS 

We are thankful to National University of Science and 
Technology (NUST) for funding our research project. 
We are also thankful to Maj. Dr. M. Jawad Yousaf from 
Department of Biochemistry and Molecular Biology, 
AMC, Rawalpindi and Rafay Ali Sabzwari from AMC, 
Rawalpindi who helped us a lot in our project. We are 
indebted to Miss Irum Abid who is biostatistician in 
PAFMJ office, AMC, Rawalpindi for her effort in 
carrying out statistics of this project. We present great 
appreciation to the staff of Pathology laboratory, 
Military Hospital Rawalpindi for assisting us in lab 
procedures of our research. 

A grant of Rs. 30000 was received by the 
authors from the National University of Sciences and 
Technology, Pakistan, as part of its undergraduate 
research promotion program. 

REEFRENCES 
1. Crane E. (Editor). The archaeology of beekeeping. London: 

Duckworth; 1983.  

2. Pliny the Elder, editor. Naturalis Historica. Rome: 

Hackios; 1669. 
3. Katsilambros NL, Philippides P, Touliatou A, Georgakopoulos 

K, Kofotzouli L, Frangaki D, et al. Metabolic effects of honey 

(alone or combined with other foods) in type II diabetics. Acta 
Diabetologica Latina 1988;25(3):197–203. 

4. Cuhadaroglu C, Utkusavaş A, Ozturk L, Salman S, Ece T. 

Effects of Nasal CPAP Treatment on Insulin Resistance, Lipid 

Profile, and Plasma Leptin in Sleep Apnea. Lung 

2009;187(2):75–81. 

5. Yaghoobi N, Al-Waili N, Ghayour-Mobarhan M, Parizadeh 
SM, Abasalti Z, Yaghoobi Z, et al. Natural honey and 

cardiovascular risk factors; Effects on Blood  Glucose, 

Cholesterol, Triacylglycerole, CRP and Body weight Compared 
with Sucrose. ScientificWorldJournal 2008;8:463–9. 

6. Al-Waili, NS. Natural honey lowers plasma glucose, C-reactive 

protein, homocysteine, and blood lipids in healthy, diabetic, and 
hyperlipidemic subjects: comparison with dextrose and sucrose. J 

Med Food 2004;7:100–7. 

7. Watford M. Small amounts of dietary fructose dramatically 
increase hepatic glucose uptake through a novel mechanism 

of glucokinase activation. Nutr Rev 2002;60:253–7. 
8. Moore MC, Davis SN, Mann SL, Cherrington AD. Acute 

fructose administration improves oral glucose tolerance in adults 

with type 2 diabetes. Diabetes Care 2001;24:1882–7. 
9. Moore MC, Cherrington AD, Mann SL, Davis SN. Acute 

fructose administration decreases glycaemic response to an 

oral glucose tolerance test in normal adults. J Clin Endocrinol 
Metab 2000;85:4515–9. 

10. Ezz El-Arab AM, Girgis SM, Hegazy EM, Abd El-Khalek AB. 

Effect of dietary honey on intestinal microflora and toxicity of 
mycotoxins in mice. BMC Complement Altern Med 2006;6:6. 

11. Al-Waili, NS. Topical application of natural honey, beeswax and 

olive oil mixture for atopic dermatitis or psoriasis: partially 

controlled, single-blinded study. Complement Ther Med 

2003;11:226–34. 
12. Al-Waili NS. Clinical and mycological benefits of topical 

application of honey, olive oil and beeswax in diaper 

dermatitis.Clin Microbiol Infect 2005;11:160–3.  
13. Al-Waili NS. An alternative treatment for pityriasis versicolor, 

tinea cruris, tinea corporis and tinea faciei with topical 

applicationof honey, olive oil and beeswax mixture: an open pilot 
study. Complement. Ther Med 2004;12:45–7. 

14. Okany CC, Atimomo CE, Akinyanju OO. Efficacy of natural 

honey in the healing of leg ulcers in sickle cell anaemia. Niger 
Postgrad Med J 2004;11:179–81. 

15. Al-Waili NS, Haq A. Effect of honey on antibody production 

against thymus-dependent and thymus-independent antigens in 
primary and secondary immune responses. J Med Food 

2004;7:491–4. 

16. Al-Waili, N NS, Boni NS. Natural honey lowers plasma 
prostaglandin concentrations in normal individuals. J Med 

Food 2003;6:129–33. 

17. Al-Waili NS. Effects of daily consumption of honey solution on 
hematological indices and blood levels of minerals and enzymes 

in normal individuals. J Med Food 2003;6:135–40. 

18. Hume R, Boyd GS. Cholesterol metabolism and steroid hormone 
production. Biochem Soc Trans 1978;6:893–8. 

19. Champe PC, Harvey RA, Ferrier DR, editor. Lippincott’s 

Illustrated Reviews: Biochemistry. 4th ed. New Delhi: Wolters 
Kluwer; 2008. 

20. MacDonald-Wicks L, Garg M. Oxidized LDL and Antioxidants 
in Atherosclerosis. In: Cheema SK, editor. Biochemistry of 

Atherosclerosis. Australia: Springer; 2006. p. 519. 

21. Chepulis L, Starkey N. The Long-Term Effects of Feeding 
Honey Compared with Sucrose and a Sugar-Free Diet on Weight 

Gain, Lipid Profiles, and DEXA Measurements in Rats. J Food 

Sci 2007;73(1):H1–7 
22. Al-Waili NS. Effects of honey on the urinary total nitrite and 

prostaglandins concentration. Int Urol Nephrol 2005;37:107–11. 

23. Smukler SR, Tang L, Wheeler MB, Salapatek AM. Exogenous 

nitric oxide and endogenous glucose-stimulated beta cell nitric 

oxide augment insulin release. Diabetes 2002;51:3450–60. 

24. Tran PO, Gleason CE, Piotout V, Robertson RP. 
Prostaglandin E2 mediates inhibition of insulin secretion by 

interleukin-1 beta. J Biol. Chem 1999;274:31245–8. 

25. Marreiro DN, Geloneze B, Tambascia MA, Lerário AC, Halpern 
A, Cozzolino SM. Effect of zinc supplementation on serum leptin 

levels and insulin resistance of obese women. Biol Trace Elem 

Res. 2006;112(2):109–18. 
26. Bantle JP, Swanson JE, Thomas W, Laine DC. Metabolic effects 

of dietary fructose in diabetic subjects. Diabetes Care 

1992;15:1468–76. 
27. Abraha A, Humphreys SM, Clark ML, Mathews DR, Frayn, 

KN. Acute effect of fructose on postprandial lipaemia in 

diabetic and non-diabetic subjects. Br J Nutr 1998;80:169–75. 
28. Swanson JE, Laine DC, Thomas W, Bantle JP. Metabolic 

effects of dietary fructose in healthy subjects. Am J Clin Nutr 

1992;55:851–6. 
29. Feingold KR, Moser AH. Effect of glucose or fructose feeding 

on cholesterol synthesis in diabetic Animals. Am J Physiol 

Gastrointest Liver Physiol 1985;249(5):G634–41. 
30. Frost G, Leeds A, Dore C, Madeiros S, Branding S, 

Dornhorst A. Glycemic index as a determinant of serum 

HDL-cholesterol concentration. Lancet 1999;353:1045–8. 
31. Drexel H. Reducing risk by raising HDL-cholesterol: the 

evidence. Eur Heart J 2006;8 (Suppl F): F23–9. 

Address for Correspondence: 
Muhammad Usman Shah, House No. 516, Street-5, Sector-C4, Phase-5, Hayatabad, Peshawar, Pakistan.  

Cell: +92-346-9187704.  

Email: usman_shah44@msn.com 

http://www.ncbi.nlm.nih.gov/pubmed?term=Katsilambros%20NL%5BAuthor%5D&cauthor=true&cauthor_uid=3071065
http://www.ncbi.nlm.nih.gov/pubmed?term=Philippides%20P%5BAuthor%5D&cauthor=true&cauthor_uid=3071065
http://www.ncbi.nlm.nih.gov/pubmed?term=Touliatou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=3071065
http://www.ncbi.nlm.nih.gov/pubmed?term=Georgakopoulos%20K%5BAuthor%5D&cauthor=true&cauthor_uid=3071065
http://www.ncbi.nlm.nih.gov/pubmed?term=Georgakopoulos%20K%5BAuthor%5D&cauthor=true&cauthor_uid=3071065
http://www.ncbi.nlm.nih.gov/pubmed?term=Kofotzouli%20L%5BAuthor%5D&cauthor=true&cauthor_uid=3071065
http://www.ncbi.nlm.nih.gov/pubmed?term=Frangaki%20D%5BAuthor%5D&cauthor=true&cauthor_uid=3071065
http://www.ncbi.nlm.nih.gov/pubmed?term=Cuhadaro%C4%9Flu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19127383
http://www.ncbi.nlm.nih.gov/pubmed?term=Utkusava%C5%9F%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19127383
http://www.ncbi.nlm.nih.gov/pubmed?term=Ozt%C3%BCrk%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19127383
http://www.ncbi.nlm.nih.gov/pubmed?term=Salman%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19127383
http://www.ncbi.nlm.nih.gov/pubmed?term=Ece%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19127383
http://www.ncbi.nlm.nih.gov/pubmed?term=Yaghoobi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18454257
http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Waili%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18454257
http://www.ncbi.nlm.nih.gov/pubmed?term=Ghayour-Mobarhan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18454257
http://www.ncbi.nlm.nih.gov/pubmed?term=Parizadeh%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=18454257
http://www.ncbi.nlm.nih.gov/pubmed?term=Parizadeh%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=18454257
http://www.ncbi.nlm.nih.gov/pubmed?term=Abasalti%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=18454257
http://www.ncbi.nlm.nih.gov/pubmed?term=Yaghoobi%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=18454257
http://www.ncbi.nlm.nih.gov/pubmed?term=Ezz%20El-Arab%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=16533410
http://www.ncbi.nlm.nih.gov/pubmed?term=Girgis%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=16533410
http://www.ncbi.nlm.nih.gov/pubmed?term=Hegazy%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=16533410
http://www.ncbi.nlm.nih.gov/pubmed?term=Abd%20El-Khalek%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=16533410
http://www.ncbi.nlm.nih.gov/pubmed?term=Robertson%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=10531320

