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A natural sweet substance produced by honey
bees from the nectar of blossoms & honeydew
(the secretions of living parts of plants or
excretions of plant-sucking insects on the living
parts of plants-aphides) the collected nectar
and honeydew are transformed by combining
with specific substances from bees (bee to
other bee - tropholaxy), deposited, dehydrated,
stored and leaved in the honey comb to ripen
and mature.

Codex Alimentarius Commission:Codex standard for honey (2001)
http://www.codexalimentarius.net/standard_list.
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- a sweet, viscid fluid produced by bees from the nectar
or honeydew and stored in nests or hives as food

r/—""" 0]
8% M Source of local honey in Malaysia
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Stinging bees Stingless bees

- Apis dorsata (lebah hutan, - Trigona sp.
tualang, gelam)

- Apis mellifera (lebah
Eropah)

- Apis cerana (lebah timur,
keran)




25 M

URIVERSIT] SAIMNS MALAYSLA

Acids

Glucose

WHAT ARE THE SUBSTANCES IN HONEY? %

Minerals Minor H. sugars
components
Maltose ! Water

Proteins

Fructose
Sucrose

]
HONEY COMPOSITION

M5 M
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" Glucoas

T 7 0%, Maltose

4.2% Trisaccharides &
Other Higher Carbohydrates
1.5% Sucrose

0.5% Minerals, Vitamins,
Enzymes

(National Honey Board USA, 2002.)
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UNVERSITI SAINS MALAYSIA (National Honey Board USA, 2002.)
Nutrient Values Vitamins
Nutrient Average amount  Average Thiamin = 0.002 mg <0.01mg
per 1 Tbsp. serving amount Riboflavin < 0.06 mg <0.3myg
(21g) per100g Niacin <0.06 mg <0.3mg
Water 369 171g Biofin ~  Notaaisbie Not available
Total Earlx)h‘ydraiﬁs 1739 8244 P.amo.tnenchcld <0.05mg <0.25mg
Frucioes a1 285 Vitamin B-6 < 0.005 mg <0.002 mg
19 =24 Folate <0.002 mg <0.01mg
Glucose 6.59 10g Vitamin B2 Not avallable Not avallable
Maltose 159 T2g Vitamin C 0.1mg 0.5mg
Sucrose 03g 159 Vitamin A i 0
Infermation for nutritional labeling V!tam!n L 0 u
Vitamin E Q Q
Total Calories 64 304 Mineral
{kilocalories) il
. alcium 1.0mg 4.8 mg
Total Calories ] 0 Iron 0.05mg 0.25 mg
(kilocalories) (from Fat) Zine 0.03mg 0.15mg
Total Fat 0 0 Potassium 1.0 mg 50.0 mg
Saturated Fat 1] 0 Phosphorous 1.0mg 5.0mg
Cholesterol i) ) il Magm.asium 0.4 mg 2.0mg
Sodium 0.6 mg 2.85mg Selenium 0.002 mg 0.01 mg
Cartol o3 17 81 Copper 0.01 mg 0.05 mg
Total Carbohydra 9 9 Chromium 0.005 mg 0.02 mg
Sugars 169 TEg Manganese 0.03 mg 0.15 mg
Dietary Fiber o 0 Ash 0.04g 02g
Protein 0.15 mg 0.7mg
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895 MM HOLY QURAN: HONEY IS HEALING FOR MEN
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B7. And fram the fruit of the date-palm and the vine, ye get out
wholesaome drink and food: behold, in this also is a sign far
those who are wise._

68. And thy Lord taught the Bee to build its cells in hills, on trees,
and in {men's) hahitations,

B9, Then to eat of all the produce {(of the earth), and find with skill the
spacious paths of its Lord: there issues from within their bodies
a drink of varving colours, wherein is healing for men: verily in
this is a Sign for those who give thought.

16532
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Hadith Sahih Bukhari Volume 7, Book 71, Number 584:
Narrated Abu Said Al-Khudri:

A man came to the Prophet and said, “My brother has some
ﬂbdominal trouble.” The Prophet said to him, “Let him drink
oney.”

The man came for the second time and the Prophet said to
him, “Let him drink honey.”

The man came for the third time and the Prophet said to
him, “Let him drink honey.”

He returned again and said," | have done that”.
The Prophet then said, “Allah has said the truth, but your
brother’'s abdomen has told a lie. Let him drink honey”.
So he made him drink honey and he was cured.

ﬁ i HOW COULD HONEY BE USEFUL IN VARIOUS
1M KIND OF DISEASES?

URIVERSIT! SAIMS |

- Honey heals, nourish and protects the
body

- Supply macro and micronutrients

- Improve body immune system

- Provide antioxidant and free radical
scavenging activities

- Has broad spectrum antibacterial
activities

- Has anti-inflammatory activities
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Honey sachet
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& ||.[.l ANTIOXIDANT PROPERTIES OF TUALANG HONEY

e Mohamed er al. Afr. J. Trad. CAM (2010) 7 (1): 59 - 63 59

Afr. J. Traditional,
Complementary and
Alternative Medicines
Research Paper www.africanethnomedicines.net

ISSN 0189-6016€2009
STUDIES ON THE ANTIOXIDANT PROPERTIES OF TUALANG HONEY OF MALAYSIA

Mahaneem Mohamed', K.N.S. Sirajudeen®’, M. Swamy’, Nik Soriani Yascob®, Siti Amrah
Sulaiman®

IDtpa.ﬂmm'l of Physiology, E['.k:|:|'=1.1'1.111:rll of Chemical Pthu]ogy,"‘Dcpurrmcm of Pharmacology, School of
Medical Sciences, Universiti Sains Malaysia, 16150-Kubang Kerian, Kelantan, Malaysia.
*Email: sirajuden@kb.usm.my; knssiraj@yahoo.com

Abstract

Honey has been used since ancient times for its nutritional as well as curative propertics. Tualang hoaey is
collected from wild honey bees” hives on Tualang trees found in the Malaysian rain forest. It has been used
traditionally for the treatnent of varfous discases, where its therapeutic value has partly been related to its
antioxidant propenies. This study therefore assessed the colour intensity, wotal phenolic content, antioxidant activity
and antiradical activity of gamma imadiated Tualang Honey. The colour intensity at ABS.i was 4895 + 1.7 malLl,
total phenolic content was 251.7+7.9 mg . oo /K honey, total antioxidant activity by FRAP assay was 322.1£9.7
{pM Fe{Il}) and the antiradical activity by DPPH assay was 41.30 + 0.78 (% inhibition). The data confirms that the
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ANTIOXIDANT PROPERTIES OF TUALANG HONEY

Aorailable online al www. sciencedirscloom

S . Nutrition
.~ ScienceDirect Research

ELSEVIER Nuriton Research 31 2011) 122325
www, neirmal cam

Tualang honey has higher phenolic content and greater radical scavenging
activity compared with other honey sources
R. Krishna Kishore®, Ahmad Sukari Halim™*, M.S.Nurul Syazana®, K.N.8. Sirsjudeen”
*Recanstructhe Schencer Unit, Schoal of Medical Scimees, Univerati Saine Makaveia, Health Compus, Kuhang Kok 18158, Kelantan, Malsysa

" Drepartment of Chemival Paiboiagy, School of Medicol Sciences, Universitt Sains Mokte, fenith Compus. Kby Keriane( 650, Kedantan, Makoyoa
Recenol 14 November 2010; rocoived 10 Febnaary 2001, sceepted | March 2011

Ahstragt

Many chronic dmm e associaied \-Ir!h increased oxidative stress cansed by an imbalanee
between i wd the L level soxid: which are abundant in
mamel homey, are !’ree radical scavengers that either reduce the formation of or newwmlize free
radicals. The composition and source of honey greatly dictates its biochemical properties. We
performed a comparative analysis of the total phenolic content and antioxidant potential of comman
commercially available honeys slong with Malaysian tuslang honey. In vitro bocsemical malysis of
e phenolic content by the Folin-Ciocalzan method revenled o significantly dlevated phenolic
content (83,96 + 4.53 myg palic scid equivalents per 100 g) in wakmg honey. In addition, the
anioxilant capackty (53.06 + 041 g ascosbic ackd equivalenss per gram) of walung hovey was
wz‘wmm 7 method, 2,2-diphenyl--picryl-hydrazyl assay, and

W POPWET RSy e and ik mjul g activity
vas unenmmi by specmphotometric analysis in different honey types. COur data suggess that the
elevated froe-radical scavenging and antioxidant activity observed in malmg boney is due 0 the
increased level of phenolic compoands. In addivon w s antibacterial, anticarcinogenic, and ant-
inflammatory propenties, our study highlights the favorable amioxidant properties of malang honey_
which may be imporant 10 human nutrition and health.
© 2011 Elsevier Inc. All rights neserved.
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ANTIOXIDANT PROPERTIES OF TUALANG HONEY

Journal of ApiFroduct snd Apitedicsl Sciance 3 (1) - (2011) © IBRA 2011
DOL 10.3086/1BRA.4.03.1.77

ORIGINAL RESEARCH ARTICLE I BRA

Evaluation of radical scavenging activity and colour

intensity of nine Malaysian honey of different origin

mMd. im Khalil, h d?, Syed Mohsin Sahil Jamalullail?, Nadia Alam?, Siti Amrah
Sulaiman'®

‘Depr. of Pharmacologyy, Universiti Sains Malaysis, Kelantan, Malaysia

Dept of Physiology. School of Medical Sciences, Universiti Sains Malaysia, Kelantan, Malaysia
’Sdml of Health Sciences, University Sains Malaysia, 16150, Kubang Kerian, Kelanian, Malaysia.
“ Deparmment of Botany, Rajshzhi University, Bangladesh

Recsived 20 May 2010, acceptad subject to revision 18 August 2010, accepted for publication 17 September 2010.
*Corresponding suthor: Email: shsamesh@kbsm.my

Summary

It iss impartant to know the anticxdant properties of Malaysian honey of different scurces ko ensure their guality. In tis study, we anelysed
rime: commicn Malaysian honey and ohe Manuke honey to determine the total phenalics, flavonoids, antioxidant capacity snd colour intersity.
The Falin-Diocaltey best was used to debermine the total polyphenols cortent, ferc reduding antioxidant power (FRAF) assay for reduding

capadity and 1,1-diphenyl-2-picry-ydrazyl (DFPH) assays for capacity. The by Fessiice, MBS, was used to
the of coloured o the overall capacity of honey. The results
showed thet sl the haney samples showed high content of {876.58-166.97 and high v (169.89

-740.59 MAU) But the results differ widely among the honey types. Out of nine honey samples, Tustang honey Saind a2 have the highest
content of polyphenols and iave showed the highest colour inbensity st MBS Al the honey samples tested have high antioxddant properties
analyged by FRAP and DPPH assay. analysed were found to be significant (p < 0.01). On the
basis of employed anslytical methods, the tested honey samples may be considered easiy accessible natursl sources of anticxidants and
weluable additions to everydey diet. The results have shown that Tualang honey 1 and 2 are characterized by the highest total polyphenols
content {(876.58 mg GAE/fkg and 652 mg GAEfkg), the highest reducing capacity (75533 mM Fe(II} and 794.67 mM Fe(Il)) and the best
radical scavenging propeities. with respect to DEFH (81.64% and 77.25%) in the analysed nine Malsysian honey samples. Radical scavenging
ctivity and antioxidant properties of the honey sampbes have content and y.
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& The Open Nutracsusicals Journal, 2010, 2, 6.16

Open Access
Antioxidant Properties of Honev and Its Role in Preventing Health
Disorder

MI Khalil, S.A Sulaiman and L. Boukraa

Deparment af Pharmacolagy. School of Medical Sciences, Unversiti Sains Malaysia, Health Campus, 16150 Eubang

Eerian, Eelantan, Malaysia
Abstract: Honey &= being ussd since long tme both in medical and domestic needs, but only racently it antiowdant
property has come to imelisht With increasing demand for andioxidant supply in the food, honay is becoming popular as
2 soumce of antionddant since it is rich in phenolic acids and Savoroids and other antioxidants inchading ghicose oxdass,
camlase, ascorbic ackd, carorenoid derivarives, arganic acids, amine acids and proceins. The mroxidants have several pre-
venfative effects against different diseases like cancer, cardiovascular diseases, inflammatory disorders, nearological de-
penzrarion, wound healing, infectious dizsases and aging, which led to search for foods rich in antioxddants. Variows stad-
ies on antoxidant propenties of honey have been done. The present article is a hort review on the antioxidant propertss
of honey and its rols azainzt health disorder.

Keywords: Honey, Antioxidant, Pioytochemnicals, Health dizorder.

INTRODUCTION There iz much informaton regarding the health benafis
of honey bat & litle information is svailsble about the ant-
Wmalwayssaﬁd"ﬁatym;mmdwgmhksm oxidant propertes of homey and its role agzinst differsnt
help you grow big and strong." Although dietary recommen- lypEDfdJsmsesTh.eob]ecm!m’ﬂ:lsmwwmmmmma
dations have chanzed over the years, this is one bit of advice rize idant c of b md ns ol &

even Father Time can't izmore. health disorder like cancer. cardiovascular inflam-

ﬂ kM FREE RADICALS/OXIDATIVE
T STRESS RELATED DISEASES

- Cardiometabolic syndromes
- diabetes mellitus
- Hypertension
- artherosclerosis
—>micro and macrovascular complication
-> renal, neuropathy, IHD,CVA

- Ageing (andropause, menopouse and their complications)
- Cancer
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Int. 1. Vitam. Nutr. Res., 80 (1), 2010, 74 -82

Original Communication

Hypoglycemic and Antioxidant
Effects of Honey
Supplementation in
Streptozotocin-induced
Diabetic Rats

Erejuwa 0. Omotayo', Sunil Gurtu', Siti Amrah Sulaiman’,
Mohd Suhaimi Ab Wahab', Sirajudeen K.N.S” and Md. Salzihan Md. Salleh®

Department of Pharmacology, * Department of Chemical Pathalogy,
Department of Pathelegy, Schoal of Medical Sciences, Universiti Sains Malaysia, Kubang Kerian, Kelantan, Malaysia

m - Antidiabetic and Antioxidant Effects AgroMas
‘l.[l"M Tualang Honey in STZ-Induced Diabetic Rats
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Fasting blood sugar at the

Weekly fasting blood sugar levels end of the study
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Kidney Glutathione-S-
Transferase (GST)

Glutathione-S-Transferase (GST)

[T
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GST Activity (Uimg protein)
8
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GROUP1 ~ GROUP2 ~ GROUP3  GROUP4  GROUPS
GROUPS

1U = amount of enzyme that catalyzes the oxidation,
of 1 nmol of NADPH/min
a*** =p <0.001 compared with group 1;

b *** =p <0.001 compared with group 2

Antidiabetic and Antioxidant Effects of AgroMas
eemeawesnaa Tu@lang Honey in STZ-Induced Diabetic Rats

Kidney Glutathione
Peroxidase (GPx)
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1U = amount of enzyme that catalyzes the oxidation
of 1 nmol of NADPH/min
a*** =p <0.001 compared with group 1;
b *** =p <0.001 compared with group 2

@ ‘IL'-M Antidiabetic and Antioxidant Effects of AgroMas Tualang
e snsmanaa HONEY IN STZ-INduced Diabetic Rats
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a*** = p <0.001 compared with group 1; b**=p <0.001
compared with group 2
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Kidney TBARS

TBARS
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a*** =p <0.001 compared with group 1; b*** =p <0.001 compared with group 2

@ Antidiabetic and Antioxidant Effects of AgroMas
MILM Tualang Honey in STZ-Induced Diabetic Rats

e SRR Histology of kidney

Control healthy Control diabetic

Diabetic+low dose honey Diabetic+tmdm dose honey Diabetic+high dose honey
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Int. J. Mol. Sci. 2011, 12, 829-843: doi:10.3390/1jms12010829
International Journal of

Molecular Sciences
ISSN 1422-0067
www.mdpi.com/journal/ijms
Article

Comparison of Antioxidant Effects of Honey, Glibenclamide,
Metformin, and Their Combinations in the Kidneys of
Streptozotocin-Induced Diabetic Rats

Omotayo Owomofoyon Erejuwa 1’*, Siti Amrah Sulaiman l, Mohd Suhaimi Ab Wahab 1,
Sirajudeen Kuttulebbai Nainamohammed Salam 2, Md Salzihan Md Salleh * and Sunil Gurtu *

! Department of Pharmacology. School of Medical Sciences, Universiti Sains Malaysia, 16150
Kubang Kerian. Kelantan, Malaysia: E-Mails: sbsamrah@kb.usm.my (S.A.S.):
msuhaimi@kb.usm.my (M.S.AW.)

ﬂ IFM ANTIOXIDANT & ANTIDIABETIC PROPERTIES OF
sememameranan  TUALANG HONEY
Int. J. Mol. Sci. 2010, 11, 2056-2066; doi:10.3390/1jms 110520356
International Journal of

Molecular Sciences

ISSN 1422-0067
www.mdpi.com/journal/ijms
Article

Antioxidant Protective Effect of Glibenclamide and Metformin
in Combination with Honey in Pancreas of Streptozotocin-
Induced Diabetic Rats

Omotayo Owomofoyon Erejuwa 1’*, Siti Amrah Sulaiman 1, Mohd Suhaimi Abdul Wahab 1,
Kuttulebbai Nainamohammed Salam Sirajudeen 2, Md Salzihan Md Salleh * and Sunil Gurtu *

1 Department of Pharmacology. School of Medical Seiences, Universiti Sains Malaysia,
16150 Kubang Kerian. Kelantan. Malaysia: E-Mails: sbsamrah@kb usm.my (S.A.S.):
msuhaimi@kb.usm.my (M.S.A.W.)
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Abstract

Diabetes mellitus is associated with deterioration of glycemic control and progressive met-
abolic derangements. This study investigated the effect of honey as an adjunct to glibenclamide
or metformin on glycemic control in streptozotocin-induced diabetic rats. Diabetes was
induced in rats by streptozotocin. The diabetic rats were randomized into six groups and
administered distilled water, honey, glibenclamide, glibenclamide and honey, metformin or
metformin and honey. The animals were treated orally once daily for four weeks. The diabetic
control rats showed hypeinsulinemia (0.27 = 0.01 ng/ml), hyperglycemia (22.4 £ 1.0 mmol/L)
and increased fructosamine (360.0 = 5.6 umol/L). Honey significantly increased insulin (0.41
+ 0.06 ng/ml), decreased hyperglycemia (12.3 £ 3.1 mmol/L) and fructosamine (304.5 = 10.1
umol/L). Although glibenclamide or metformin alone significantly (p < 0.05) reduced hyper-
glycemia, glibenclamide or metformin combined with honey produced significantly much
lower blood glucose (8.8 £ 2.9 or 9.9 + 3.3 mmol/L, respectively) compared to glibenclamide
or metformin alone (13.9 £ 3.4 or 13.2 £ 2.9 mmol/L, respectively). Similarly, glibenclamide or
metformin combined with honey produced significantly (p < 0.05) lower fructosamine levels
(301.3 £ 19.5 or 285.8 + 22.6 umol/L, respectively) whereas glibenclamide or metformin alone
did not decrease fructosamine (330.0 + 29.9 or 314.6 = 17.9 pmol/L, respectively). Besides,
these drugs or their combination with honey increased insulin levels. Glibenclamide or
metformin combined with honey also significantly reduced the elevated levels of creatinine,
bilirubin, triglycerides, and VLDL cholesterol. These results indicate that combination of
glibenclamide or metformin with honey improves glycemic control, and provides additional
metabolic benefits, not achieved with either glibenclamide or metformin alone.

Key words: Diabetes mellitus; streptozotocin; fructosamine; glibenclamide; metformin; tualang
honey

& ||.[.l ANTIHYPERTENSIVE, ANTIDIABETIC & ANTIOXIDANT
mememamemnmsn PROPERTIES OF TUALANG HONEY

Int. J. Mol. Sci. 2011, 12, 1888-1907: doi:10.3390/1jms12031888
International Journal of

Molecular Sciences
ISSN 1422-0067
www.mdpi.com/journal/ijms
Article

Differential Responses to Blood Pressure and Oxidative Stress in
Streptozotocin-Induced Diabetic Wistar-Kyoto Rats and
Spontaneously Hypertensive Rats: Effects of Antioxidant
(Honey) Treatment

Omotayo O. Erejuwa %, Siti A. Sulaiman ', Mohd Suhaimi Ab Wahab
Kuttulebbai N. S. Sirajudeen °, Md Salzihan Md Salleh > and Sunil Gurtu *

! Department of Pharmacology, School of Medical Sciences, Universiti Sains Malaysia,
16150 Kubang Kerian, Kelantan, Malaysia: E-Mails: sbsamrah@kb.usm.my (S.A.S.):

msuhaimi@kb.usm.my (M.S.A W)
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IBRA

ORIGINAL RESEARCH ARTICLE

Effect of a Combination of Jumping Exercise and
Honey Supplementation on the Mass, Strength and Physical

Dimensions of Bones in Young Female Rats

Somayeh Sadat Tavafzadeh', Foong-Kiew Ooi', Oleksandr Krasilshchikov' and Siti Amrah Sulaiman®

! Sport Science Unit, School of Medical Sciences, Universiti Sains Malaysia, Kelantan, Malaysia.
? Department of Pharmacology, School of Medical Sciences, Universiti Sains Malaysia, Kelantan, Malaysia

Received 13 July 2010, accepted subject to revision 16 Sep 2010, accepted for 10 December 2010.

*Corresponding author: Email: somatavafidyahoo.com

Summary

The study investigated the effects of combined jumping exercise and honey on bone props In young female rats. Forty
eight 12- week old female rats were divided into four groups: contral group (C), honey supplementation group (H), jumping group (1), and
combined jumping and honey supplementation group (JH). Jumping exercise consisted of 40 jumps per day for 5 days per week at a height of
40 cm. H was supplemented to the rals at a dossge of 1 mass | rat | day via force feeding for 7 da week. After B wesks

@ Ik EFFECT OF TUALANG HONEY ON BONE &
evremznernnan  REPRODUCTIVE HEALTH
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RESEARCH ARTICLE Open Access

The effects of tualang honey on female
reproductive organs, tibia bone and hormonal
profile in ovariectomised rats - animal model for
menopause
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Exposed to Cigarette Smoke

Mohamed Mahaneem?’, Siti Amrah Sulaiman?® Hasnan Jaafar®, Kuttulebbai Mainamohamed Salam
sirajudeen®, Zul Izhar Mohd Ismail® and Mohammed Mazrul Islam®

 Department of Physiology, School of Medical Sciences, Universiti Sains Malaysia, Kelantan, Malaysia

2 Department of Pharmacology, School of Medical Sciences, Universiti Sains Malaysia, Kelantan, Malaysia

3 Department of Pathology, School of Medical Sciences, Universiti Sains Malaysia, Kelantan, Malaysia

* Dapartment of Chemical Bathology, Scheol of Medical Sciences, Universiti Sains Malaysia, Kelantan, Malaysia
% Department of Anatomy, School of Medical Sciences, Universiti Sains Malaysia, Kelantan, Malaysia

€ Islami Bank Medical College, Rajshahi, Bangladesh

Received 20 May 2010, acceprted subject to revision 18 August 2010, acceptad for publication 17 September 2010,
*Corresponding author: Email: mahaneem@kck.usm.my

Summary

Honey is traditionally consumed by the local Malsysisn population 8s & nulrient, as well as for the enhancement of Fertilty. The dadine in
male reproductive hesith and fertlity in the last 30 years has been linked ko environmental todcants including cigaretie smoke (CS). Tn buman
and studies, TS e has Been with plasma level, lower sperm count and increased
percentage of sbncemal sperm. The sim of this study, therefore, was bo determine the possible protective role of honey against the toxic
eifiecks of €5 on kesticuilar functions in cats. Thirty-bwo adult Sprague-Dewley rats were rndomly divided into 4 groups (8 rats per group) e
comtral group, honey-treated group (H), cigarette smoke-exposed group (CS) and honey-trested plus CS-exposed group (H+CS). Rats in

‘l.BM ANTIBACTERIAL PROPERTIES OF TUALANG HONEY
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Summary

fcute respiratory symptoms stch as cough, rhinitis, sore throat and fever ane ane of the main health problems encountered by pilgrims
performing Hafj in Mekah, The possibile causes indude over-crowtding and low Immune ststus a5 & result of siress. Honey is reputed to
contin mutiple chemnical compounds. that are capebile of enhancing the immune system and has antibacierisl, arthiral and antifungsl
properties. We determined the effectiveness of Maiaysian muli floral wild honey "Madu Lehah Tuslang - Agramas” in reducing scute
respiratory symptoms smengst Hajj pilgrime. & non-randamized eantrol trisl was conducted smoag Hafj pigrins dusing the 2007 Hajj seson.
The intarvention group was given bwe kiograms of honey and they were requested ki eonsime 20 g of the honey biice daily throughout the
42 diy Hajj jeurney (From Malaysia bo Meksh and back), and b record sny respiratory symptsms in the Heslth Disry provided, The number of

m UM WouND HEALING PROPERTIES OF TUALANG HONEY

URIVERSIT] SAIMNS MALAYSLA

Diabetic wounds Burn wounds Radiation mucositis

- Honey has anti-inflammatory, anti-bacterial and wound
healing enhancement properties

- Its acidity with high sugar content, together with the presence
of furfural compounds and hydrogen peroxide, are believed to
contribute to its superior antibacterial properties

12/17/2013

16



12/17/2013

v 5

URIVERSIT] SAINS MALAYS

B B vew Wiy fomais Jok o

’ * O X | Heeww.redc e sty _pumees Qi ;
ol Most et ] Custoncn L | Froa ol ] s Mty J\lﬂnm.?m

e - “ ) ST . -

i d el J
UHJf""”“Jq¢"“‘ﬂ°“‘"‘/’W‘1J W
e -
yrrenid D(Edwmﬂrwmemmbwmmnlnnmwersmmmdmmwlhm‘uﬂ
* Commy alfocvenss of standand trestment and of honey Beeapy o widot o of
® Eitoag Lty topical honey for diabetic ulcers.
* iingion

Honey and Diabetic Foot: Malsysian Experiance
MOHD ISKANDAR MOHD AMIN
MBBS (alaya), M. Med Ortho (USM)

Departaent of Orthepedic, Sehool of Mediesl Seionces. Hoalth Campua, Universiti Salas Matayala, 16158 Hubang
Kerian, Kelantan, MALAYEIA

Intrigue oes of own Wwwlwnnmnmnqmmw
managemernt of ‘Tabetic Fool”, we in HL Toot wound fof mare than 10
oS, Mn!ﬂmm#«edmmmmmsmmh mqmwismmmnsmmm madam

medicne 3

W iy 1900's started usng mathods ond hanary. Honay seems 1o

e more promising and b have scientific endence of the eflectivensss of the usage of honey in diabetic 1ool woend
Wetda lled Bwe ypes ol Tor destestar fool ulcers wsing

honey and povidane-iodine. Shalaimi 1. al has demonsiraled in Wagner's B type of diabstic loot wound. Even though
msmsmhcamnmmmmmmrﬂewammwsm-mmhwunlmmmmmm\aﬁ

but thers is added sds [ hange, faster
reduchon of cedema, less odor, cheaper and more acceplabie fo the patient. Mow, honey (5 part of our regmen in
reatng Wagner's || diababic wound snd honay is providid by our hospial pharmacy fof inpatant traatmnl. Wa bre
nplonng and expanding ihe usage of honey as dhessing matenal snd possibdty is infinks

Therapeutic Effect of Dimocarpus Longan Lour Honey on Ichthyosis Patients
w

[ ¥ [CO L

Topical application of honey
in the management of radiation mucositis.

A Preliminary study

Abntruct Bockyrewnd. The aim of wysbern. Misim resufia: Therne was

this seudy was 1o evalise the effect  sipnificant reductica in the symp-
u el ho m.umm ot grade 34 muweiummm!

induced mucoith. Baney-tressed paiients enmpared

sethits Bamy fanents mgamn e ennirals; | . AKE veran 5%
it head and ovck cancer requiring  ( 0,00058), The compliance of hoo-

mdistion vagesl mu- nf patienss was Ber-
conal arca were dividedimto two  ter than coatrobs. Fifty-five perceat
EFOAIpe B0 recesve sther esdlarinn o paticees ineated with opacal honey
e o radiation phus topical appli-  sbowed oo b a pasitive

cnlivmb of pure pulural bty Plrents i i oy might compsrsd b
were treabed using 3 6-MV linesr ac- q‘ﬂ in the control arm (p 0.053),
celeraine 2 dose rawe of 2 Gyper e majority of whom lost weight,

It ) A MRS dday five Ummes a weeh up tou dove of - Cometusions. Topical applicatin of
G070 Gy. In the study arm., patiems  nawral hosey is 2 simple and cos-

B T e e mIOrqure Bective wemem in mcinticn -

n..nuum Oomcobogy, by |15 mmin before. 15 min after cositis, which wanants further mult

Sichacd o8 Miakical Scimern and & b post.esdistion thempy. P cenare randomised trials 10 validese

Unlm-ﬂs-mhl-l-r-l- iemts wore evalussed every week for  var finding.

50 Kadramy rsian, Kelastan, Malapsls. e dovelopment of radiation msco-

m .mw Teatied : aitts wing the Radistica Thempy Keymaords Radintin muscoiris
Oncology Groop (RTOG) grading Acute martsdity - Boney - Treatsent

Thvdchon Iadission.induced mucositis i a normal acule side

effect of rdiotherapy treatmeeal. Exposuse of inising -
Managemest of hesd and neck cancer has wdergose e dition %o orad, pharyngeal and Liryngeal mucoss gives
wendous changes vver dhe pust 3 devades, with ernpliss  mse o radution qdulllu i the secumnl and had
on organ preservation and multi-modality weeks of wtionabed 121, Se-
inluding use of clseme- ircadiation, The balter approsch is vere radiatios !mnwln Temds o whveratrm asd gainful
always sssocialed with incréased tonicity due 1o mucosi-  dysphagia that keads 10 poor qualify of ife s treatment
s, resulln divconiinuaten. The miensty of oot dupml.. o
year, fiebd size. imerval berween fractions, dose-per.
ver eawes are discovened woeld wide [1]. The mmjeeiry of tica, peevious expoaure i chemorherapy, comcurent
une p.mm e vy, ;an-. o buth, B cherttierapy o co-murbid nesdical coditios like dis-
may he piven in the mom advascnd  hews mellins or connective vasal sorders. The de-
selupment of oral mugosite is an ineiable soon)

17



M M
mi!'}ﬂh WOUND HEALING PROPERTIES OF TUALANG HONEY

Journal of ApiFroduct snd Apidedical Science 3 (1): 45 - 53 (2011) © TERA 2011
DOI 10.3896/TBRA.4.03.1.08

ORIGINAL RESEARCH ARTICLE

The Efficacy of Tualang Honey in Comparison

to Silver in Dressing Wounds in Rats

Mat Saad Arman Zaharil!, Wan Azman Wan Sulaiman®, Ahmad Sukari Halim*", Mohd Yussof Shah
Jumaat® and Jaafar Hasnan®
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Summary

Tuslang haney is cbtained from lorge honeyoombs produced by Asien bees (4mis cbrsats) in gigentic Tualang trees. Tt has been used
tracitionally by local commurities to treat wounds. However, unlike manuks honey it medicinel uses are not well ressarched. An open,
prospective study inko the eficacy of wound healing in full thicness wounds in rats, was designed & compare two honey impregnated
dressings with siver-snpregrated hydrofibre dressings. A full-thickness wound was crested on the dorsum of Sprague-Dawley rats (n=45).
Tustang honey impregnated parsffin tulle (P-hony) 8nd tuslsing hovey impregnated hydrofibre dressings (H-honey) wene compared with
siver-conksining hydrofisre dressing (positive contral; H-Ag). The wounds were inspectsd on days 4, 7, 14, 21 and 28. The dressings and
wounds were sssessed for adherence, ease of removal, fluid accumwilation, drmess of skin snd exudstes, rate of epthelizstion, hesling and
wound contraction. Three rats treated with esch dressing were sacrifiosd on the deys that wounds were inspected. The wounds and scars
were he analysed for Tualsng honey dressings were ® the

awailsble siver impregnated hydrofibre dressing in berms of adherence, esse of removal, fluid sccumilstion, dryness of surrounding skin and
exudstes; p > 0.05 for non-parametric Kruskel-Walks tests end post hoo comections with a Mann-Whitney test. The rates of wound healing,
wound contracture and sibsequent histological analysis of famenatony resction by each dressing were slso comparsble. Tuslang haney
impregnated dressings were 83 effective a5 siver impregnated hydrofibre dressings in terms of drsging propertiss, promotion of wound
hesling and inflammatary reaction.
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Tualang Honey Hydrogel in the Treatment of
Split-Skin Graft Donor Sites
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Summary

Hydrogel & & an estabiished wound dressing. In this prospective single arm study the benefits confirred when tusiang honey was sdded to a
Hydrogel dressing were investigated with regards to the healing of split skin graft donor sites. Efficacy wes evalusted by exaniining rates of
wotind hesling and pain during the hesling of split-skin graft donor Lsing Tualang Honey Hydrogel, Patients wha undenwenit split skin grafting
were screened and those who met the inclusion eriteria were recnited fram the patient populstion in Hospital Universiti Sains Malaysia
(HUSM) over & period of 18 manths. Individussl informed consent was obtained from each patient. Thirty-five patients received Honey
Hydrogel dressing applied b their split skin graft donor sites. Al donor sites were inspected on the 10, 15 snd 20th past-operative dey.
Compiete healing betwsen past-cperative dey 10 and post-aperative day 15 wes chserved, with minimal pain, discamfort and prusitus. Haney
Hydrogel may be effective in the treatment of split-skin graft donar sites, warranting further  studies to compare it with existing dressing
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A Randomized Control Trial Comparing the Effects
of Manuka Honey and Tualang Honey on Wound Granulation
of Post Debridement Diabetic Foot Wounds
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Summary

The concern of 8 sirgeon desling with the mansgement of dabetic uloers it o get the wound debrided and dressed unbil it granidsbes. After
this stage & proper tisue cover with skin graft i smong the options svalsble to sncourage the wounds b heal. A resurgence of interest and
8n inereasing numbes of case reports on the use of honey on dishetic fook lcars, reflect 8 growing swarensss. snd & nesd for cost-effective
theranies. Given honey's grest petential a5 an sltemative in wound dressing, this double-blinded randseized contrelled study was desiged t
investigate the wound hesiing property and the granulation tissus prometing effect of haney, comparing the local Melaysian tuslang haney
with the well-estabiished manuke honey in the management of patients with disbetic fook wounds. Thitty-four patients with Wagner stage IT
or TIT dishetic foct ulcers were enrolled in the study, randomized into 2 groups of sevenbeen patients, treated with sither manuka heney or

on & daidy basis | debridement. Wound was mssessed by measuring the surface ares

@ ‘IH.M| ANTICANSER PROPERTIES OF TUALANG HONEY

URIVERSIT] SAIMNS MALAYSLA

Food and Chemical Toxicology 49 [2011) 71578

Contents lists availabla at SelencaDiracy 7 o e
i
Food and Chemical Toxicology g
ELSEY |||{ journal homepage: www.alsavier. I [foodch

Tualang honey induces apoptosis and disrupts the mitochondrial membrane
potential of human breast and cervical cancer cell lines

Agustine Nengsih Fauzi®, Mohd. Nor Norazmi ¥, Nik Soriani Yaacob®*

*Beguriment of Chemical Pathelagy, Schenl of Medical Seiemers, Unfernité Saiss Malspio, 16150 Rasbarg; Kerian, Kelasstan, Maliyio
L of Hesich Sriences, Universiti Sains Malaysia, 16150 Kubang Kerian, Kelanras, Malaysia

ARTICLE INFO ABSTRACT
Amicle hissory: Honey i reparted to contain various compounds such s phenals, vitamins and antioxidants, The present
Beortend 15 Augawt 20010 study investigates the anticancer patential of Tuakng honey (Agromas ) TH] in human breast (MCF-7 and

Aecepeed 10 December 210

Jovailabie calite 16 Decamber 2010 MDA-MB-231) and cervical (Hela) cancer cell lines; @ well a3 in the normul breast epithelial cell line,

MCF-10A, The cells were treated with increasing doses of TH [1-10%) for up 10 72 b, Increase in lactate
(LDH) beakage the cell indicates that TH is cytotoxic to all thr

gywonds; cells with effective concentrations (ECya) of 2.4-2.8%, TH is however, nol cytotoxic to the MCF-10A cell,
:;:;‘m':""‘ Heactivity with annexin ¥ fluarescence antibody and propidium iodide 35 analysed by flow cytometry
Cytetunicity and fluorescence microscopy shows that apopeosis occurred in these cancer cells. TH also reduced the
Lt detydrogenase mitochondrial membrane potential [ Af] in the cancer cell lines aftes 24 b of treatment, The activation
Atinexin ¥ of caspase-3(T and -9 was observed in all TH-treated cancer cells indicating the involvement of mito-
Caneer eell lines chondrial apopaotic pachway. This study shows that TH has significant ancicancer activiry agairst human

breass and cervical cancer cell lines.
© 2010 Elsevier Lul_ Al rights reserved.
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Antiproliferative effect of Tualang honey on

oral squamous cell carcinoma and osteosarcoma
cell lines

Abdulmiik A Ghashm', Mor H Othman®, Mehammed N Khattai’, Noorliza M tsmail', Rajan Saini"”

Abstract

Background: The treatment of oral squameous oell carcinomas (05CC) and human osteosarcoma (HOS) includes
surgery and/or radiotherapy which often lead 1o reduced quality of e, This study was aimed 10 study the
antiproliferative activity of local honey (Tualang) on OSCC and HOS cell lines.

Methods: Several concentrations of Tualang haney (1% - 20%) were applied on O5CC and HOS cell lines for 3, 6,
12, 24, 48 and 72 hours, Morphological characteristics were observed under light and fluorescent microscope. Cell
iability was assessed using MTT assay and the opsical density for absarbance values in each experment was
measured a7 570 nm by an ELISA reader, Detection of cellular apoprosis was done using the Annexin V-FITC
Apoprosis Detection Kit

Results: Morphological appearance showed apoptotic cellular changes like becoming rounded, reductien in cell
numbey, biebbed membrane and apegptotic nuckear changes like nuclear shrinkage, chromatin condensation and
fragmented nucleus on OSCC and HOS cell Bnes, Cell viability ascay showed a time and dose-dependent inhibitory
effect of honty on both cell lines. The 50% inhibitory concentration (Csa) for 05CC and HOS call lines was found
to be 4% and 35% respectively. The maxdimum inhibition of cell growrth of 280% was obrained ar 15% for both
cell lines. Early apoprosis was evident by flow cyrometry where percentage of early apoptoric cells increased in
deve and time denenceer manner.
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Dilation of blood vessel (arrow)

Tumors appeared as soft and )
fleshy type of mass (Russo and which seen connected to the
Russo, 2000). tumor
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e TUMOR PROGRESSION
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Tumor palpation
Tumor size (volume) in approximation (cm?3) measured twice a week after detected during post-DMBAweeks. Data presented as mean + SEM.

M

R | TUMOR APPEARANCE

Figure 4: Dilatation of blood vessels (arrow) could be seen clearly on rat mammary pad from control group (G1) compared to TH-treated groups. Tumors (right-
bottom side of picture) were seen connected to the vessels. G1= Control, G2=0.2 gkg TH, G3=1.0gkg TH, G4 =2.0gkg TH.

Figure 5+ Tamor mass appearance as inspected during autopsy from control and TH-treated groups. G1= Distilled water, G2 = 0.2 g/kg/dayTH,
¢ P P G301 kg day TIT, G4'= 2.0 g/kg/ A&y T gReiay
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m KM Other honey researches and

emm— publications
- Honey and cognitive function (AP Dr. Rahimah)
- Honey and postmenapausal symptoms (Prof Nik Hazlina)
- Honey and subfertility (Prof Shaiful Bahari)
- Honey in pregnancy (Dr. Mahaneem)

- Honey as antiinflammatory and analgesics (Dr. Cik
Badariah)

- Honey in breast cancer animal model (Prof Nor Hayati)
- Honey in cancer cell lines (Prof Nik Soriani)

- Researches on honey from UKM, UTM and other
institutions

e
8 UM WHAT NEXT?
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-Encourage people to consume
honey

-Use honey as therapeutic agents
-Beekeeping for farmers
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