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Tualang honey exerted neurological effects namely nootropic, antinociceptive, stress-relieving, anti-depressant,

and anxiolytic. These effects are attributed to its antioxidant and anti-inflammatory properties.

Tualang honey  antioxidants  nootropics  antinociceptive  antidepression  anxiolytics

1. Introduction

Malaysian honey is classified according to the bee species, or the floral sources of the honey . There are two

main types of bee species, namely Apis ( A. dorsata , A. mellifera and A. cerana ) (stinging bee) or Meliponine

(stingless bee; locally known as Kelulut) . According to floral sources, honey is further classified into monofloral

(Acacia honey, Gelam honey, Pineapple honey, Leaf honey, Durian honey, Melaleuca honey, Coconut honey,

Starfruit honey and Wax apple honey) or polyfloral honey (Tualang honey, Kelulut honey). An example of extra-

floral honey is Rubber honey .

Tualang honey is a wild polyfloral honey produced by Apis dorsata . Tualang honey has a dark brown appearance,

a pH of 3.6–4.0 with a specific gravity of 1.34 . It is slightly more acidic than other local Malaysian honey, such as

Kelulut and Gelam , but its low pH is similar to Manuka honey . The sugar composition of Tualang honey is

mainly composed of monosaccharides, such as fructose (41.73%) and glucose (47.13%), and disaccharides, such

as sucrose (1.02%) and maltose (4.49%) . Several types of phenolic acids (gallic, coumaric, syringic, caffeic,

cinnamic, benzoic, chlorogenic, salicylic and ferulic acid) and flavonoids (catechin, quercetin, kaempferol, luteolin,

hesperetin, apigenin, 3,7,4′-trihydroxyflavone, naringenin, chrysin, fisetin, vitexin, isoorientin, xanthohumol

pinobanksin-3-o-propionate and pinobanksin-3-o-butyratengenin) have been identified in Tualang honey .

Tualang honey contains some common phenolic compounds as found in other honey ( Figure 1 ) .
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Figure 1. Some of the phenolic compounds found in Tualang honey .

Tualang honey’s properties are comparable to other types of honey ( Table 1 ). Interestingly, Tualang honey

contains more phenolic acids and flavonoids compared to Manuka and other local Malaysian honey  and is also

more effective against some of gram-negative bacteria .

Table 1. Summary of the physiochemical characteristics of Tualang honey versus Manuka honey .

Physiochemical Properties Tualang Honey Manuka Honey

Appearance Dark brown Light to dark brown
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Physiochemical Properties Tualang Honey Manuka Honey

Specific gravity 1.34 1.39

pH 3.6–4.0 3.2–4.2

Moisture content 23.30% 18.70%

Total reducing sugars 67.50% 76.00%

Fructose 29.60% 40.00%

Glucose 30.00% 36.20%

Sucrose 0.60% 2.80%

Maltose 7.90% 1.20%

Potassium 0.51% 1.00%

Calcium 0.18% 1.00%

Magnesium 0.11% 1.00%

Sodium 0.26% 0.0008%

Carbon 41.58% -

Oxygen 57.67% -

Honey has been used in traditional medicine since 2100 BC . The Mayans, Babylonians, Romans, Egyptians,

Chinese, and Greeks all consumed honey for its nutritional and therapeutic characteristics . Most health

advantages ascribed to honey have been anecdotal, based on observations and generalisations with little scientific

backing. However, in the last decade, there has been a revived interest in researching honey’s possible health

advantages. Moreover, honey has antioxidant, antibacterial, anti-cancer, anti-inflammatory, antidepressant,

anxiolytic, and anti-stress properties . Previous reviews on Tualang honey showed comparative differences in

medicinal properties , potential anti-cancer properties , and physicochemical properties . Although the

potential roles of honey and honeybee products in neurological actions  as well as in learning and memory have

been reviewed , other potential neurological effects, particularly of Tualang honey, remain to be

comprehensively reviewed. This article highlights the current literature on the medicinal effects of Tualang honey

with a special focus on its neurological effects based on the mechanisms identified. The possible underlying

mechanisms of its effects and its future applications are also discussed.

2. A Decade of Neurological Research

2.1. Nootropic Effects of Tualang Honey

[14]

[15]

[16]

[13] [17] [18]

[19]

[20]



Neurological Effects of Tualang Honey | Encyclopedia.pub

https://encyclopedia.pub/entry/14483 4/12

A summary of the nootropic effects of Tualang honey in animals and humans is presented in Table 2.

Table 2. Summary of nootropic effects of Tualang honey on humans and animal models.

Study
Model Subject

Dose, Method of
Administration and
Duration of Tualang

Honey
Supplementation

Findings Reference

Humans
Postmenopausal
women (n = 102)

20 g/day, oral, 16 weeks

Improved verbal learning and
immediate memory

performance in honey-treated
participants comparable with

oestrogen and progestin
therapy

 
Schizophrenia patients

(n = 80)
20 g/day, oral, 8 weeks

Improvement in total learning
score across domains in
immediate memory using
MVAVLT in honey-treated

schizophrenic patients

Animal
models

Ovariectomised
Sprague Dawley Rats

(n = 10 per group)

200 mg/kg/bwt, oral, 18
days

Improved short term and long-
term memory in Tualang

honey-treated comparable to
oestrogen-treated in

ovariectomised rats exposed
to social instability stress

 
Young and aged male
Sprague Dawley Rats

(n = 12 per group)

200 mg/kg/bwt, oral, 28–
35 days

Improved short- and long-term
memory function in aged rats
exposed to loud noise stress
treated with Tualang honey
compared to untreated rats

 
Young and adult male
Sprague Dawley rats

(n = 12 per group)

70% honey concentration,
forced feeding, 12 weeks

Improved spatial memory
performance in honey-treated

rats compared to untreated
rats

 
Adult male Sprague
Dawley Rats (n = 12

per group)

200 mg/kg/bwt, oral, 14
days

Tualang honey pre-treatment
showed protective effects
against hypoxia-induced

memory deficits compared to
untreated rats

  Adult male Sprague
Dawley Rats (n = 18

per group)

200 mg/kg/bwt,
(methanolic fraction MTH
150mg/kg), IP, 14 days

Tualang honey and MTH
improved spatial and

recognition memory in LPS-
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Notes: bwt: body weight; MVAVLT: Malay Version of Auditory Verbal Learning Test; LPS: lipopolysaccharide; MTH:

methanolic fraction of Tualang honey; KA: kainic acid.

The mechanisms underlying the nootropic effects of Tualang honey in the above studies are illustrated in Figure 2.

Tualang honey improves the antioxidant system, thus enhancing the morphology of the brain, reducing

neurodegeneration, and thereby improving cognition.

Figure 2. The putative neuroprotective mechanism of Tualang honey. Tualang Honey can strengthen the cellular

antioxidant defence system and prevent neuroinflammation. Both antioxidant and anti-inflammatory contributed to

the nootropics effects and antinociceptive effects while antioxidant is a major contributing factor to stress-relieving,

antidepression and anxiolytics effect.

2.2. Antinociceptive Effects of Tualang Honey

Findings from studies of Tualang honey in both human and animal models present promising effects as an

antinociceptive agent, as listed in Table 3.

Table 3. Antinociceptive effects of Tualang honey supplementation on human and animal models.

Study
Model Subject

Dose, Method of
Administration and
Duration of Tualang

Honey
Supplementation

Findings Reference

induced memory deficits
comparable to memantine

 

Chronic cerebral
hypoperfusion male

Sprague Dawley Rats
(n = 10 per group)

1.2 g/kg, oral, 10 weeks

Improved spatial memory
performance in honey-treated
cerebral hypoperfusion rats
compared to untreated rats

 
Adult male Sprague
Dawley Rats (n = 18

per group)

TH pre-treatment (1.0
g/kg bwt) five times every

12 h

Improvement in locomotor
activity in kainic acid-induced

rats pre-treated with TH
compared to without TH

[30]
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Study
Models Subject

Dose, Method of
Administration and Duration

of Tualang Honey
Supplementation

Findings Reference

Humans

Patients (3–18
y/o) underwent

tonsillectomy (n =
38 each group)

Topical 2–3 mL Tualang Honey
(applied on both tonsillar bed

by a 3 mL syringe) + 4 mL
Tualang honey three times

daily for 7 days

Early postoperative pain was
relieved slightly faster in

Tualang honey and antibiotic
group compared to the

antibiotic only group

  Patients (13–65
y/o) underwent

Honey hydrogel (Tualang
honey was added to a mixture

Tualang honey hydrogel may
be effective in the treatment
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2.3. Stress-Relieving Effects of Tualang Honey

Asari et al., (2019)  showed that male rats induced with chronic stress had reduced corticosterone levels (24.5

ng/mL) following oral administration of Tualang honey. Acute and chronic stress may abnormally modify the

cytokines level such as increased tumour necrosis factor-α (TNF-α) and IL-6, as well as decreased interferon-γ

(IFN-γ) at peripheral and central levels . Consequently, these alterations may increase the risk of getting

cardiovascular, neurodegenerative, and autoimmune diseases. Tualang honey successfully lowered these

proinflammatory cytokines in the rat brain exposed to chronic stress . In another study, Haron et al. (2014) 

demonstrated that supplementation of Tualang honey similarly reduced serum corticosterone levels in pregnant

rats exposed to chronic stress (3.0 ng/mL from 4.5 ng/mL in stress group). Tualang honey might have partly

minimized the adverse effects of stress on the thickness of zona fasciculata of the adrenal glands by reducing the

occurrence of lipid peroxidation in the adrenal glands of the prenatal stress rat. Additionally, adverse pregnancy

outcomes of the prenatally stressed rat, including a lower gestational period, were reduced after administration of

Tualang honey, possibly due to its phytoestrogen effects .

Study
Models Subject

Dose, Method of
Administration and Duration

of Tualang Honey
Supplementation

Findings Reference

skin grafting (n =
35)

of 15% polyvinyl pyrrolidone
(Kollidon 90), 1% protein-free
agar (Oxoid) solution and 1%

polyethylene glycol)

of split-skin graft donor sites
with minimal pain, discomfort

and pruritus.

 

Neonates more
than 37 weeks
gestation, birth

weight more than
2.5 kg, (n = 78)

2 mL of Tualang honey, oral,
blinded sampling, pre-packed
in 3 mL syringe, administered
directly onto dorsum of infants

tongue over 30 secs duration of
procedure (during

venepuncture)

Tualang honey was effective
in relieving venepuncture

pain compared to 24%
sucrose

Animal
models

Adult male
Sprague Dawley

rats (n = 24)

0.2, 1.2 or 2.4 g/kg, oral, 5 and
10 days

Preemptive administration of
Tualang honey 1.2 g/kg for 5
days and 1.2, as well as 2.4

g/kg for 10 days, had a
reduction in the pain

behaviour score comparable
to prednisolone in formalin-

induced rats

 
Male rat offsprings

(n = 24)
1.2 g/kg, oral, 3 weeks

Tualang honey treated group
had a significant reduction in

the formalin test score in
phase 1 and phase 2

compared to the stressed
only group.
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2.4. Antidepressive Effects of Tualang Honey

Ovariectomised rats with depressive-like states demonstrated reduced depressive-like behaviour following the oral

administration of Tualang honey, as manifested by reduced mean immobility time and increased mean swimming

time . After menopause, prolonged ovarian hormone deprivation may augment the effects of chronic

unpredictable stress on depressive-like behaviour . Besides, the ovariectomy causes a lower level of BDNF

mRNA in the hippocampus of the rat . Following supplementation with Tualang honey, the ovariectomised rat

exposed to stress showed an increment in the brain BDNF concentration level (1.2 pg/mL) . The antidepressant

effect of Tualang honey is believed to be associated with its phytoestrogen properties, attributed to a high flavonoid

content that possibly restores the HPA axis and improves mood in this rat model, hence preventing the depressive

symptoms in the postmenopausal period.

2.5. Anxiolytic Effects of Tualang Honey

The first study investigating the anxiolytic effect of Tualang honey was on ovariectomised rats exposed to stress.

This study revealed that Tualang honey increased the number of rearing events and locomotive activity, reduced

mean freezing and grooming time, and decreased the autonomic nervous system response, indicating an

improvement of anxiety-like behaviour . The anxiolytic effect of Tualang honey could be attributed to a decrease

in the brain oxidative stress that consequently modulates the brain 5-hydroxytryptamine system (Figure 2). As

various phenolic acids/flavonoids were discovered in Tualang honey, such as gallic acid, kaempferol, naringenin,

luteolin, syringic acid, p-coumaric acid, hyacinthim, trans-cinnamic acid, and caffeic acid, the cumulative

antioxidant properties help in modifying and reducing anxiety-like behaviour . As similarly reported by Azman et

al. (2019) , Tualang honey supplementation elevated the mean activity or level of GR, glutathione S-

transferases (GST), and total antioxidant capacity (TAC), and decreased the mean activity or level of oxidative

stress markers, such as protein carbonyl and MDA, in the brain of the ovariectomised rat. Since postmenopausal

women are prone to anxiety due to the deprived source of oestrogen, Tualang honey has the potential to act as an

alternative anxiolytic agent, as its effects are comparable to those of oestrogen as demonstrated in an animal study

.

3. Conclusions

Herein reports the possible neurological mechanisms of Tualang honey pertaining to its antioxidant and anti-

inflammatory properties. These findings could aid in the development of new therapeutic roles for Tualang honey,

such as in multiple sclerosis, amylotropic lateral sclerosis, and Parkinson’s disease, as well as in determining how

to get the most out of this brain supplement. In order to develop this new prospective quality standard, more

research is needed to describe Tualang honey’s bioactive chemicals, molecular mechanisms, and critical

components that affect nootropic action. Furthermore, proper apicultural techniques should be promoted,

particularly in regions rich in tropical rain forests.

[43]

[44]

[43][45]

[43]

[46]

[43]

[47]

[48][25]



Neurological Effects of Tualang Honey | Encyclopedia.pub

https://encyclopedia.pub/entry/14483 8/12

References

1. Dan, P.; Omar, S.; Wan Ismail, W.I. Psychochemical Analysis of Several Natural Malaysian
Honeys and Adulterated Honey. In Proceedings of the IOP Conference Series, Materials Science
and Engineering, Volume 440, International Fundamentum Science Symposium 2018,
Terengganu, Malaysia, 25–26 June 2018.

2. Norjihada Izzah Ismail, N.I.; Abdul Kadir, M.R.; Mahmood, N.H.; Singh, O.P.; Iqbal, N.; Zulkifli,
R.M. Apini and Meliponini foraging activities influence the phenolic content of different types of
Malaysian honey. J. Apic. Res. 2016, 55, 137–150.

3. Devanesan, S.; Premila, K.S.; Shailaja, K.K. Influence of climate change on rubber honey
production. Nat. Rubber Res. 2011, 24, 170–173.

4. Moniruzzaman, M.; Chowdhury, M.A.; Rahman, M.A.; Sulaiman, S.A.; Gan, S.H. Determination of
mineral, trace element, and pesticide levels in honey samples originating from different regions of
Malaysia compared to manuka honey. BioMed Res. Int. 2014, 2014, 10. Available online:
https://pubmed.ncbi.nlm.nih.gov/24982869/ (accessed on 24 July 2021).

5. Ghazali, F.C. Morphological characterization study of Malaysian honey-A VPSEM, EDX
randomised attempt. Ann. Microsc. 2009, 9, 93–102.

6. Visavadia, B.G.; Honeysett, J.; Danford, M.H. Manuka honey dressing: An effective treatment for
chronic wound infections. Br. J. Oral. Maxillofac. Surg. 2008, 46, 55–56. Available online:
https://pubmed.ncbi.nlm.nih.gov/17113690/ (accessed on 24 July 2021).

7. Chua, L.S.; Adnan, N.A. Biochemical and nutritional components of selected honey samples. Acta
Sci. Pol. Technol. Aliment 2014, 13, 169–179. Available online:
https://pubmed.ncbi.nlm.nih.gov/24876312/ (accessed on 24 July 2021).

8. Chew, C.Y.; Chua, L.S.; Soontorngun, N.; Lee, C.T. Discovering potential bioactive compounds
from Tualang honey. Agric. Nat. Resour. 2018, 52, 361–365.

9. Nurul, S.M.; Gan, S.; Halim, A.; Shah, N.S.M.; Sukari, H. Analysis of volatile compounds of
Malaysian Tualang (Koompassia excelsa) honey using gas chromatography mass spectrometry.
Afr. J. Tradit. Complement. Altern. Med. 2013, 10, 180–188. Available online:
https://pubmed.ncbi.nlm.nih.gov/24146441/ (accessed on 24 July 2021).

10. Khalil, M.I.; Alam, N.; Moniruzzaman, M.; Sulaiman, S.A.; Gan, S.H. Phenolic acid composition
and antioxidant properties of Malaysian honeys. J. Food Sci. 2011, 76, C921–C928. Available
online: https://pubmed.ncbi.nlm.nih.gov/22417491/ (accessed on 24 July 2021).

11. Cianciosi, D.; Forbes-Hernández, T.Y.; Afrin, S.; Gasparrini, M.; Reboredo-Rodriguez, P.; Manna,
P.P.; Zhang, J.; Bravo Lamas, L.; Martínez Flórez, S.; Agudo Toyos, P.; et al. Phenolic
Compounds in Honey and Their Associated Health Benefits: A Review. Molecules 2018, 23, 2322.



Neurological Effects of Tualang Honey | Encyclopedia.pub

https://encyclopedia.pub/entry/14483 9/12

12. Kishore, R.K.; Halim, A.S.; Syazana, M.S.; Sirajudeen, K.N. Tualang honey has higher phenolic
content and greater radical scavenging activity compared with other honey sources. Nutr. Res.
2011, 31, 322–325. Available online: https://pubmed.ncbi.nlm.nih.gov/21530807/ (accessed on 24
July 2021).

13. Ahmed, S.; Othman, N.H. Review of the medicinal effects of tualang honey and a comparison
with manuka honey. Malays. J. Med. Sci. MJMS 2013, 20, 6–13.

14. Abou El-Soud, N.H. Honey between traditional uses and recent medicine. Maced. J. Med. Sci.
2012, 5, 205–214.

15. Jones, R. Honey and healing through the ages. J. ApiProd. ApiMed. Sci. 2009, 1, 1–5.

16. Samarghandian, S.; Farkhondeh, T.; Samini, F. Honey and Health: A Review of Recent Clinical
Research. Pharm. Res. 2017, 9, 121–127.

17. Ahmad, F.; Khalid, J.; Yong, Y.K. Malaysian Tualang Honey and Its Potential Anti-Cancer
Properties: A Review. Sains Malays. 2018, 47, 2705–2711.

18. Mohd Kamal, D.A.; Ibrahim, S.F.; Kamal, H.; Kashim, M.I.A.M.; Mokhtar, M.H. Physicochemical
and Medicinal Properties of Tualang, Gelam and Kelulut Honeys: A Comprehensive Review.
Nutrients 2021, 13, 197.

19. El-Seedi, H.R.; Khalifa, S.A.; Abd El-Wahed, A.; Gao, R.; Guo, Z.; Tahir, H.E.; Zhao, C.; Du, M.;
Farag, M.A.; Musharraf, S.G.; et al. Honeybee products: An updated review of neurological
actions. Trends Food Sci. Technol. 2020, 101, 17–27.

20. Othman, Z.; Zakaria, R.; Hussain, N.H.N.; Hassan, A.; Shafin, N.; Al-Rahbi, B.; Ahmad, A.H.
Potential Role of Honey in Learning and Memory. Med. Sci. 2015, 3, 3–15.

21. Othman, Z.; Shafin, N.; Zakaria, R.; Hussain, N.H.N.; Mohammad, W.M.Z.W. Improvement in
immediate memory after 16 weeks of tualang honey (Agro Mas) supplement in healthy
postmenopausal women. Menopause 2011, 18, 1219–1224. Available online:
https://pubmed.ncbi.nlm.nih.gov/21926932/ (accessed on 24 July 2021).

22. Shafin, N.; Othman, Z.; Zakaria, R.; Nik Hussain, N.H. Tualang honey supplementation reduces
blood oxidative stress levels/activities in postmenopausal women. ISRN Oxidative Med. 2014,
364836, 4.

23. Shafin, N.; Zakaria, R.; Othman, Z.; Nik, N.H. Improved blood oxidative status is not associated
with better memory performance in postmenopausal women receiving Tualang honey
supplementation. J. Biochem. Pharmacol. Res. 2014, 2, 110–116.

24. Yahaya, R.; Zahary, M.N.; Othman, Z.; Ismail, R.; Him, N.A.S.N.; Abd Aziz, A.; Dahlan, R.; Jusoh,
A.F. Tualang honey supplementation as cognitive enhancer in patients with schizophrenia.



Neurological Effects of Tualang Honey | Encyclopedia.pub

https://encyclopedia.pub/entry/14483 10/12

Heliyon 2020, 6, e03948. Available online: https://pubmed.ncbi.nlm.nih.gov/32426546/ (accessed
on 24 July 2021).

25. Al-Rahbi, B.; Zakaria, R.; Othman, Z.; Hassan, A.; Ismail, Z.I.M.; Muthuraju, S. Tualang honey
supplement improves memory performance and hippocampal morphology in stressed
ovariectomized rats. Acta Histochem. 2014, 116, 79–88. Available online:
https://pubmed.ncbi.nlm.nih.gov/23810156/ (accessed on 24 July 2021).

26. Azman, K.F.; Zakaria, R.; AbdAziz, C.; Othman, Z.; Al-Rahbi, B. Tualang honey improves memory
performance and decreases depressive-like behavior in rats exposed to loud noise stress. Noise
Health 2015, 17, 83–89. Available online: https://pubmed.ncbi.nlm.nih.gov/25774610/ (accessed
on 24 July 2021).

27. Kamarulzaidi, M.A.; Yusoff, M.Z.M.; Mohamed, A.M.; Adli, D.H. Tualang honey consumption
enhanced hippocampal pyramidal count and spatial memory performance of adult male rats.
Sains Malays. 2016, 45, 215–220.

28. Qaid, E.Y.A.; Zakaria, R.; Yusof, N.A.M.; Sulaiman, S.F.; Shafin, N.; Othman, Z.; Ahmad, A.H.;
Abd Aziz, C.B.; Muthuraju, S. Tualang Honey Ameliorates Hypoxia-induced Memory Deficits by
Reducing Neuronal Damage in the Hippocampus of Adult Male Sprague Dawley Rats. Turk. J.
Pharm. Sci. 2020, 17, 555–564.

29. Wan Yaacob, W.M.H.; Long, I.; Zakaria, R. Tualang honey and its methanolic fraction ameliorate
lipopolysaccharide-induced oxidative stress, amyloid deposition and neuronal loss of the rat
hippocampus. Adv. Tradit. Med. 2021, 21, 121–129.

30. Saxena, A.; Phyu, H.; Al-Ani, I.; Oothuman, P. Improved spatial learning and memory performance
following Tualang honey treatment during cerebral hypoperfusion-induced neurodegeneration. J.
Transl. Sci. 2016, 2, 264–271.

31. Sairazi, N.S.M.; Sirajudeen, K.; Asari, M.A.; Mummedy, S.; Muzaimi, M.; Sulaiman, S.A. Effect of
tualang honey against KA-induced oxidative stress and neurodegeneration in the cortex of rats.
BMC Complement. Altern. Med. 2017, 17, 31. Available online:
https://pubmed.ncbi.nlm.nih.gov/28068984/ (accessed on 24 July 2021).

32. Abdullah, B.; Lazim, N.M.; Salim, R. The effectiveness of Tualang honey in reducing post-
tonsillectomy pain. Turk. J. Ear Nose Throat 2015, 25, 137–143. Available online:
https://pubmed.ncbi.nlm.nih.gov/26050853/ (accessed on 24 July 2021).

33. Imran, F.-H.; Dorai, A.A.; Halim, A.S.; Sulaiman, W.A.W. Tualang honey hydrogel in the treatment
of split-skin graft donor sites. J. ApiProd. ApiMed. Sci. 2011, 3, 33–37.

34. Khalid, K.M.; Ramli, N.; Nasir, A.; Van Rostenberghe, H.; Taib, F.; Ibrahim, N.R. A Randomized
Controlled Trial Comparing the Effects of Honey versus Sucrose as Analgesia during
Venipuncture in the Newborns. Int. Med. J. 2019, 26, 460–463.



Neurological Effects of Tualang Honey | Encyclopedia.pub

https://encyclopedia.pub/entry/14483 11/12

35. Abd Aziz, C.B.; Ismail, C.A.N.; Iberahim, M.I.; Mohamed, M.; Kamaruljan, S. Effects of Different
Doses of Tualang Honey on Pain Behavior in Rats with Formalin-Induced Inflammation. J.
Physiol. 2014, 27, 39–43.

36. Abd Aziz, C.B.; Ismail, C.A.N.; Hussin, C.M.C.; Mohamed, M. The Antinociceptive Effects of
Tualang Honey in Male Sprague-Dawley Rats: A Preliminary Study. J. Tradit. Complement. Med.
2014, 4, 298–302. Available online: https://pubmed.ncbi.nlm.nih.gov/25379476/ (accessed on 24
July 2021).

37. Ismail, C.A.N.; Hussin, C.M.C.; Mohamed, M.; Abd Aziz, C.B. Preemptive Effects of Administration
of Tualang Honey on Inflammatory Responses in Adult Male Rats. J. Pharm. Nutr. Sci. 2017, 7,
6–12.

38. Hasim, H.; Suhaimi, S.Q.A.; Aziz, C.B.A.; Yaw, T.W.; Hassan, S.K. Comparison of antinociceptive
and antioxidative effects of Tualang honey and Vitamin C in a rat model of inflammatory pain.
Indian J. Nat. Prod. Resour. 2020, 11, 52–59.

39. Abd Aziz, C.B.; Suhaimi, S.Q.A.; Hasim, H.; Ahmad, A.H.; Long, I.; Zakaria, R. Effects of Tualang
honey in modulating nociceptive responses at the spinal cord in offspring of prenatally stressed
rats. J. Integr. Med. 2019, 17, 66–70. Available online: https://pubmed.ncbi.nlm.nih.gov/30591413/
(accessed on 24 July 2021).

40. Abd Aziz, C.B.; Ahmad, R.; Mohamed, M.; Yusof, W.N.W. The effects of Tualang honey intake
during prenatal stress on pain responses in the rat offsprings. Eur. J. Integr. Med. 2013, 5, 326–
331.

41. Asari, M.A.; Zulkaflee, M.H.; Sirajudeen, K.; Yusof, N.A.M.; Sairazi, N.S.M. Tualang honey and
DHA-rich fish oil reduce the production of pro-inflammatory cytokines in the rat brain following
exposure to chronic stress. J. Taibah Univ. Med. Sci. 2019, 14, 317–323. Available online:
https://pubmed.ncbi.nlm.nih.gov/31488962/ (accessed on 24 July 2021).

42. Haron, M.N.; Rahman, W.F.W.A.; Sulaiman, S.A.; Mohamed, M. Tualang honey ameliorates
restraint stress-induced impaired pregnancy outcomes in rats. Eur. J. Integr. Med. 2014, 6, 657–
663.

43. Al-Rahbi, B.; Zakaria, R.; Othman, Z.; Hassan, A.; Ahmad, A.H. Enhancement of BDNF
concentration and restoration of the hypothalamic-pituitary-adrenal axis accompany reduced
depressive-like behaviour in stressed ovariectomised rats treated with either Tualang honey or
estrogen. Sci. World J. 2014, 2014, 310821. Available online:
https://pubmed.ncbi.nlm.nih.gov/24550703/ (accessed on 24 July 2021).

44. Singh, M.; Meyer, E.M.; Simpkins, J.W. The effect of ovariectomy and estradiol replacement on
brain-derived neurotrophic factor messenger ribonucleic acid expression in cortical and
hippocampal brain regions of female Sprague-Dawley rats. Endocrinology 1995, 136, 2320–2324.
Available online: https://pubmed.ncbi.nlm.nih.gov/7720680/ (accessed on 24 July 2021).



Neurological Effects of Tualang Honey | Encyclopedia.pub

https://encyclopedia.pub/entry/14483 12/12

45. Lagunas, N.; Calmarza-Font, I.; Diz-Chaves, Y.; Garcia-Segura, L.M. Long-term ovariectomy
enhances anxiety and depressive-like behaviors in mice submitted to chronic unpredictable
stress. Horm. Behav. 2010, 58, 786–791. Available online:
https://pubmed.ncbi.nlm.nih.gov/20691693/ (accessed on 24 July 2021).

46. Al-Rahbi, B.; Zakaria, R.; Othman, Z.; Hassan, A.; Ahmad, A.H. Protective effects of Tualang
honey against oxidative stress and anxiety-like behaviour in stressed ovariectomized rats. Int.
Sch. Res. Not. 2014, 2014, 521065. Available online: https://pubmed.ncbi.nlm.nih.gov/27379299/
(accessed on 24 July 2021).

47. Azman, K.F.; Zakaria, R.; Aziz, C.B.A.; Othman, Z. Tualang Honey Exerts Antidepressant-like
Effects and Antioxidant Properties in Stress-exposed Rats. Malays. J. Appl. Sci. 2019, 4, 15–25.

48. Zaid, S.S.; Sulaiman, S.A.; Sirajudeen, K.N.; Othman, N.H. The effects of Tualang honey on
female reproductive organs, tibia bone and hormonal profile in ovariectomised rats–animal model
for menopause. BMC Complement. Altern. Med. 2010, 10, 82.

Retrieved from https://encyclopedia.pub/entry/history/show/33171


