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HIV-infected patients are at higher risk of developing metabolic abnormalities. Honey was
reported to be beneficial in various metabolic diseases, yet its long-term effects in HIV patients
remained unclear. This study aims to evaluate the safety of six-month Tualang honey
supplementation in asymptomatic, treatment-naive HIV-infected patients based on basic
physiological and biochemical profiles. This is a randomised, controlled, open-labelled study. A
total of 95 asymptomatic, treatment-naive HIV-infected patients with CD4 counts between 250
to 600 cells/mm® were recruited in this study. Tualang honey supplementation at three different
doses (20 g, 40 g and 60 g) were given daily for a total of six-month period. Control group was
not supplemented with any honey. Body weight, body mass index (BMI), blood pressure (BP),
serum glucose, lipid profiles, renal and liver function tests were measured at baseline, three-
month and six-month follow-up. An increase in the mean total cholesterol (32% from baseline)
was observed in control group at six-month follow up. The mean total cholesterol and other
measured parameters were relatively maintained in Tualang honey-supplemented groups. A
significant increase (p = 0.003) in the blood glucose was observed in group receiving 60 g honey
at six-month follow-up but the level was still within normal range. In conclusion, at the doses
and duration tested. Tualang honey supplementation is safe to be given and may potentially
delay dyslipidaemia progression in treatment-naive HIV-infected patients.

Keywords: Tualang honey, HIV, Asymptomatic, Safety, Physiological profile, Biochemical

profile.

Introduction

The human immunodeficiency virus (HIV) infection
remains a major threat to global health which has claimed about 35
million lives so far.* As of 2018, about 37.9 million people living with
HIV (PLHIV) with 1.7 million newly infected cases were reported
globally.? In Malaysia, estimated PLHIV is 87, 122 with an average of
3400 new HIV infection cases per year were reported and remained
relatively static between year 2010 and 2017. Among this, more than
70% of the new infection in 2017 occurs in people aged between 20
and 39 years old.®
Patients with HIV infection will slowly progress to develop acquired
immune deficiency syndrome (AIDS) if they are left untreated.
Although there is no drug that can cure the disease, antiretroviral
therapy (ART) can be offered to slow down the disease progression
and inhibit virus transmission.? However, in Malaysia, only
approximately 54% of PLHIV were on ART coverage as of 2017.}
Social stigma and discrimination, patient’s willingness to initiate
therapy as well as poor adherence to medication or follow-up clinic
visits are among the hindering factors for low ART coverage and
successful treatment plans.* In addition, poor adherence can be partly
attributed to the short-term side effects of ART such as gastrointestinal
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disturbances or long-term side effects such as increased risk to
develop metabolic syndromes and cardiovascular diseases.

Metabolic syndrome represents a cluster of risk factors including
obesity, insulin resistance, impaired glucose metabolism, high blood
pressure and dyslipidaemia which collectively contribute to increasing
risk of cardiovascular disease and diabetes mellitus. HIV infection is
also implicated in metabolic abnormalities independent of ART.® For
instance, greater insulin resistance associated with coronary artery
stenosis was reported in HIV-infected patients when compared to
HIV-uninfected men.® Immunosuppression and active viral replication
in HIV infection may also contribute to increased risk of
hypertension.” Development of metabolic syndromes in HIV infection
may be attributed to elevated oxidative stress and chronic
inflammation which play important roles in the disease pathogenesis.®
Tualang honey is a wild, multifloral honey produced by Apis dorsata.
This honey was named after the Tualang trees (Koompassia excelsa)
found in the Malaysia rain forest where the giant bees build their
hives. Tualang honey is rich in vitamins, minerals and phenolic
compounds, some of which include gallic acid, caffeic acid, catechin,
kaempferol, quercetin and others with antioxidant and anti-
inflammatory properties.”*® Considering honey as a nutritious
supplement, it may be useful in HIV patients who are prone to develop
multinutrient deficiencies. The beneficial effects of Tualang honey
have been reported in various disease models such as in
postmenopausal women, oligospermic men, chronic obstructive
pulmonary disease patients as well as in animal disease models.****
Despite their beneficial effects in various disease models, the safety of
long-term honey consumption particularly in vulnerable groups were
relatively unknown. Therefore, this study aims to evaluate the safety
of six-month Tualang honey supplementation based on basic
physiological and biochemical profiles in asymptomatic, treatment-
naive HIV patients. This is important to ensure that honey is safe
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before long-term consumption can be recommended in chronic HIV
infection.

Materials and Methods

Tualang honey

Tualang honey was supplied by Federal Agriculture and Marketing
Authority (FAMA) Malaysia. The honey was gamma-irradiated at 20
Gy to ensure sterility and to prevent possible infection in
immunocompromised patients. The honey was individually packed in
a sachet of 20 g to ensure exact amount of honey was given to the
subjects.

Subjects recruitment and study design

The G*Power software (version 3.0.10; Universitat Kiel, Germany)
was used to calculate the sample size. Repeated measure ANOVA
within-between interaction was used. The power of the study and
effect size were set at 0.9 and 0.20, respectively. The total targeted
sample size was 92 subjects after considering 20% dropout rate.
Asymptomatic HIV-positive subjects from the Pengkalan Chepa
Prison, Kelantan, Malaysia who volunteered to participate were
initially enrolled and screened for CD4 counts. Participants with CD4
counts between 250 to 600 cellssmm® and not on antiretroviral
treatment (ART) were recruited in this study. Participants with any
associated illness such as diabetes as well as chronic liver or renal
diseases were excluded from this study. A written informed consent
was obtained from all the participants.

The recruited subjects were block-randomized into four groups: three
groups were given Tualang honey at 20 g, once daily (TH20; n = 26),
twice daily (TH40; n = 24) or thrice daily (TH60; n = 22) for six
months while the control group (CTRL; n = 23) was not given any
honey throughout the study period. Tualang honey was consumed by
the subjects followed by a glass of plain water an hour before their
meal under the supervision of a prison officer to ensure compliance.
All subjects (treatment and control groups) received same diet
provided by the prison authority.

The physiological parameters such as body weight, body mass index
(BMI) and blood pressure were recorded at baseline, three-month and
six-month follow-up. During each follow-up, blood was collected in
the morning (8-9 am) for measurement of serum glucose, lipid profile,
renal function and liver function tests. Those who lost to follow-up
were excluded from data analysis.

Ethical statement

Ethical clearance was obtained from the Human Research Ethics
Committee of Universiti Sains Malaysia (USMKK/PPP/JEPeM
[198.3(1)]) in accordance to the guidelines outlined by Helsinki
Declaration and was approved by the Malaysian Prison authority
[JP/LTH/Rd/102/3 KIt.28 (91)].

Statistical analysis

Data entry was performed using a statistical software package for
Windows (SPSS), version 22.0 (IBM Corporation, USA). The
descriptive data were presented as mean [standard error of mean
(SEM)]. Data were analysed using repeated measures ANOVA to
assess if there were significant differences within-group (time effects)
and between-groups (treatment effects). If within-group analysis
showed significant differences (p<0.05), subsequent pairwise
comparison with Bonferroni correction was performed. Meanwhile, if
between-group analysis showed significant differences (p<0.05), post
hoc multiple comparisons was used. The results were expressed in
mean difference (95% confidence interval) [MD (95% CI)]. A two-
sided p-value of less than 0.05 is considered statistically significant

Results and Discussion

A total of 95 subjects were recruited in this study. Majority were
males (85.3%) and the subjects’ age range from 21 to 58 years. The
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mean CD4 counts at baseline was 414.06 (98.20) cells/mm® and there
were no significant differences between the groups. The descriptive
statistics of all parameters measured were summarized in Table 1
(body weight, BMI, blood pressure, serum glucose and lipid profile)
and Table 2 (renal and liver function tests). All the parameters were
within normal range with exception to slightly higher total cholesterol
(>5.2 mmol/L) in control group at six-month follow-up and generally
lower HDL cholesterol (< 1 mmol/L) in all four groups.

The repeated measures ANOVA for within-group and between-groups
analyses for all parameters were summarized in Table 3. For between-
group analysis, no significant differences were observed, indicating
honey supplementation at selected dose does not alter metabolic
profiles of the subjects. For within-group analysis, significant
differences in the serum glucose, low density lipoprotein (LDL)
cholesterol, triglycerides (TG), blood urea, creatinine, albumin,
globulin and gamma-glutamyl transferase (GGT) were observed,
suggesting some changes occurred over time. However, subsequent
pairwise comparison for LDL cholesterol, TG, creatinine, albumin and
GGT showed no significant differences within the groups. Meanwhile,
pairwise comparison for serum glucose, blood urea and serum
globulin showed significant differences and the results were shown in
Table 4. There was a significant increase in serum glucose at six-
month follow-up when compared to baseline in TH60 group. Despite
this observation, the mean level was still within normal range. For
blood urea, significant reduction was observed in CTRL group at both
three-month and six-month follow-up when compared to baseline. For
serum globulin, a significant increased level at six-month follow-up
was observed in the TH40 group when compared to baseline.

The use of honey as food and medicine was traced since ancient times
and its consumption is widely considered safe in the general
populations. However, the safety of long-term usage in HIV patients is
relatively unknown. This study reports on the physiological and
biochemical profiles of asymptomatic, treatment-naive HIV patients
following six-month Tualang honey supplementation.

Body weight loss and muscle wasting are important clinical
comorbidities which may accelerate HIV disease progression and has
been considered as a strong predictor for mortality in HIV patients.'®*’
In this study, no significant differences in the body weight and BMI at
baseline, three-months and six-months follow-up were observed
between control and honey-supplemented groups, similar to the
findings reported by Woods et al. (2002)* and Alo et al. (2014)" In
addition, a study in Botswana found that the BMI of HIV-infected
adults not on ART remained stable throughout the 18 months follow-
up period.”® Hence, six-month follow-up in this study may not be
enough to reflect the disease progression.

Another possible reason for the insignificant differences between
control and honey-supplemented groups observed may be explained
by relatively adequate and well-balanced diet from the prison.
Nutritional requirement is generally increased during HIV disease
progression and good nutrition is important to maintain as well as to
delay the disease progression. World Health Organization (WHO)
recommended that, regardless of HIV status, adequate nutrition
through balanced healthy diet is essential for everyone to maintain
health and survival.?> Nevertheless, in asymptomatic HIV-infected
adults, an increase in energy demands by 10% is recommended to
maintain their body weight and physical activities. Therefore,
additional calorie and nutrient intake from honey supplementation is
believed to be beneficial to these patients. Furthermore, higher BMI
was linked to significant reduced risk of AlDs-defining conditions
such as opportunistic infections and cancers. In contrast, lower BMI
(18-20 kg/m?) was linked to significant HIV disease progression.? In
this study, the BMI values for all groups were within optimal range
(20-23 kg/m?).

HIV patients have greater risk of mortality due to non-AlDS-related
death which include cardiovascular diseases.”> PLHIV or AIDS
patients were frequently presented with abnormal lipid metabolism
resulting from HIV infection.”® For instance, low HDL cholesterol,
hypertriglyceridemia and hypercholesterolemia are common among
untreated HIV patients.? In this study, there were no significant
changes in blood pressure and lipid profiles in both control and honey-
supplemented groups after six-month follow-up. Similarly, Tualang
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honey supplementation up to one year did not significantly alter the
lipid profile when compared to baseline were also previously reported
in post-menopausal women.”® However, it is worth mentioning that in
the current study, increased mean total cholesterol level
(approximately 32% from baseline) and consistently reduced HDL
cholesterol level were observed in control group without honey
supplementation at six-month follow-up. In contrast, total cholesterol
and HDL cholesterol levels were relatively stable in honey
supplemented groups in the study. These observations suggest that
early dyslipidaemia may have occurred in HIV-infected patients and
honey supplementation may confer some protective effects at least by
slowing disease progression.
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Other metabolic dysfunctions associated with HIV disease include
insulin resistance, impaired glucose tolerance, body fat redistribution
and abnormal lipid profile. 27 In this study, none of the subjects were
diabetic since those with concomitant chronic diseases were excluded
during subject recruitment. A significant increase in the mean blood
glucose level following high dose (60 g) honey supplementation when
compared to baseline was observed in this study. However, the levels
were still within normal limit. Although statistically not significant, an
overall increment in serum glucose level was also observed in control
and groups supplemented with low (20 g) and intermediate (40 Q)
dosage of Tualang honey after six-month follow-up.

Table 1: Descriptive statistics for body weight, body mass index (BMI), blood pressure, serum glucose and lipid profiles.

Groups
Parameters Time
CTRL (n=23) TH20 (n = 26) TH40 (n = 24) TH60 (n =22)
Weight (kg) Baseline 58.28 (1.49) 56.35 (1.53) 58.75 (1.69) 54.89 (1.46)
3 months 58.79 (1.61) 56.56 (1.53) 58.33 (1.46) 55.71 (1.65)
6 months 57.63 (2.01) 57.78 (1.65) 58.04 (1.49) 55.61 (1.82)
BMI Baseline 22.71 (0.56) 21.47 (0.51) 22.22 (0.64) 20.80 (0.51)
3 months 22.88 (0.56) 21.38 (0.54) 22.08 (0.59) 20.57 (1.05)
6 months 22.48 (0.77) 21.80 (0.61) 21.71 (0.59) 20.91 (0.60)
SBP (mmHg) Baseline 118.95 (3.43) 117.31 (2.53) 112.42 (2.21) 111.55 (2.75)
3 months 117.24 (2.11) 118.04 (3.47) 112.50 (1.84) 114.27 (1.72)
6 months 117.73 (2.51) 118.52 (2.88) 117.61 (2.04) 115.05 (1.78)
DBP (mmHg) Baseline 75.59 (2.51) 71.50 (1.59) 70.92 (1.61) 70.59 (1.82)
3 months 73.86 (2.37) 68.62 (1.86) 70.46 (1.68) 72.32 (1.49)
6 months 73.32 (2.63) 71.24 (1.65) 72.78 (1.63) 69.64 (1.48)
Glucose Baseline 4.56 (0.23) 4.59 (0.18) 4.47 (0.28) 4.41 (0.18)
(mmol/L) 3 months 4.83(0.18) 4.62 (0.14) 4.22 (0.13) 4.61(0.19)
6 months 4.75 (0.19) 4.94 (0.18) 4.65 (0.25) 5.05 (0.20)
TC Baseline 3.96 (0.27) 4.13(0.17) 4.04 (0.24) 3.98 (0.14)
(mmol/L) 3 months 3.66 (0.19) 4.06 (0.17) 3.95(0.17) 3.98 (0.15)
6 months 5.23 (1.50) 4.22 (0.16) 4.02 (0.21) 3.97 (0.16)
HDL-C (mmol/L) Baseline 0.92 (0.06) 1.00 (0.04) 0.92 (0.06) 0.92 (0.05)
3 months 0.89 (0.04) 1.00 (0.04) 0.99 (0.09) 0.93 (0.06)
6 months 0.86 (0.06) 0.99 (0.04) 0.89 (0.05) 0.91 (0.05)
LDL-C (mmol/L) Baseline 2.22(0.21) 2.37(0.15) 2.48 (0.20) 2.33(0.11)
3 months 2.01 (0.16) 2.34(0.13) 2.41 (0.15) 2.03(0.12)
6 months 2.22(0.17) 2.57 (0.13) 2.45 (0.16) 2.39(0.13)
TG (mmol/L) Baseline 1.62 (0.15) 1.67 (0.13) 1.78 (0.19) 1.60 (0.15)
3 months 1.59 (0.19) 1.54 (0.10) 1.56 (0.16) 1.64 (0.11)
6 months 1.38 (0.14) 1.49 (0.12) 1.50 (0.14) 1.48 (0.12)

Data are presented as the mean (standard error of the mean) [Abbreviations: TH20 = Tualang honey (total 20 g daily), TH40 = Tualang honey (total 40
g daily), TH60 = Tualang honey (total 60g daily), CTRL = control, SBP = systolic blood pressure, DBP = diastolic blood pressure, TC = total
cholesterol, HDL-C = high density lipoprotein cholesterol, LDL-C = low density lipoprotein cholesterol, TG = triglycerides]

1118

© 2020 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License



Trop J Nat Prod Res, December 2020; 4(12):1116-1123

A higher incidence of glucose intolerance was reported in treatment-
naive HIV-infected patients when compared to HIV-negative
patients.?® Yaacob et al.? reported that honey supplementation (20g)
causes glucose levels increment after four-months in post-menopausal
women. Similarly, increased HbAlc levels were observed in diabetic
patients receiving 8-week honey supplementation.®*** In contrast,
reduction in HbAlc and blood glucose levels were also previously
reported in both diabetic®® and non-diabetic subjects® after honey
consumption. The different effects of honey observed may be
attributed to different types of honey used. Based on their floral origin,
it is suggested that honey have different sugar compositions and
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hence, different glycaemic indices (GI).* For instance, raw Egyptian
clover honey was reported to have a low GI value (0.61 + 0.19),*®
while an intermediate GI values were reported in Malaysian honey (65
+ 7) and Australian honey (59 + 5).%¢ The relatively higher GI values
of Malaysian honey together with low physical activity and a
sedentary lifestyle may probably explained the higher blood sugar
levels and increased weight observed in this study. Considering the
reported different effects of honey,** close monitoring of glucose
level is therefore recommended for long-term use of honey in HIV
patients.

Table 2: Descriptive statistics for renal and liver function tests

) Groups
Parameters Time
CTRL (n=23) TH20 (n = 26) TH40 (n = 24) TH60 (n = 22)
Renal function
Blood urea (mmol/L) Baseline 4.49 (0.22) 3.85(0.21) 3.67 (0.16) 4.10 (0.22)
3 months 3.73(0.21) 3.90 (0.15) 3.65 (0.14) 3.67 (0.15)
6 months 3.64 (0.19) 3.75 (0.20) 3.61 (0.15) 3.73(0.18)
Creatinine (mmol/L) Baseline 76.10 (3.23) 75.65 (2.01) 75.92 (3.30) 75.59 (3.15)
3 months 89.25 (14.47) 73.72 (1.94) 79.22 (3.33) 73.36 (2.74)
6 months 73.11 (2.99) 73.50 (1.71) 75.68 (2.94) 71.92 (4.08)
Uric acid (umol/L) Baseline 381.30 (23.46) 381.88 (19.09) 351.83 (16.78) 369.50 (27.94)
3 months 341.25 (14.67) 375.40 (14.48) 356.26 (17.09) 369.45 (26.65)
6 months 382.37 (23.10) 376.88 (12.91) 345.05 (16.07) 367.05 (19.91)
Liver function
Total Bilirubin (umol/L)  Baseline 10.76 (1.10) 10.92 (0.98) 10.83 (1.03) 9.93 (0.85)
3 months 9.89 (1.06) 11.28 (1.12) 10.17 (0.87) 9.37 (0.56)
6 months 9.15 (0.80) 10.18 (1.16) 10.56 (0.88) 9.78 (1.00)
Albumin (g/L) Baseline 40.10 (1.26) 40.92 (0.76) 41.50 (1.07) 39.41 (0.77)
3 months 38.35 (0.84) 39.32 (0.63) 39.83 (0.79) 38.18 (0.71)
6 months 37.79 (1.24) 38.96 (0.52) 38.41 (0.86) 38.23 (0.73)
Globulin (g/L) Baseline 45.10 (1.71) 44.85 (1.17) 41.58 (1.46) 44.86 (1.43)
3 months 44.40 (1.65) 45.12 (1.42) 43.00 (1.29) 45.14 (1.32)
6 months 45.21 (1.07) 4554 (1.18) 44.59 (1.63) 46.82 (1.44)
ALP (1U/L) Baseline 91.10 (5.98) 82.54 (4.40) 84.96 (4.19) 78.86 (4.66)
3 months 88.00 (6.01) 79.44 (3.90) 82.00 (3.76) 85.05 (5.04)
6 months 85.84 (5.25) 83.38 (4.22) 82.27 (3.93) 83.09 (5.75)
AST (IU/L) Baseline 40.00 (9.13) 29.35 (1.95) 33.83 (6.16) 32.09 (5.02)
3 months 26.95 (2.43) 30.40 (2.17) 31.22 (3.84) 27.77 (3.02)
6 months 28.63 (3.58) 33.08 (2.05) 45.64 (15.87) 31.32 (3.75)
ALT (IU/L) Baseline 39.55 (10.06) 33.85 (4.88) 37.86 (10.25) 27.95 (5.13)
3 months 23.85 (3.13) 30.80 (3.06) 35.91 (6.71) 23.82 (4.15)
6 months 27.89 (6.05) 35.79 (4.14) 63.09 (32.26) 26.82 (3.48)
GGT (IU/L) Baseline 41.60 (10.16) 44.50 (8.04) 43.58 (9.91) 35.00 (6.56)
3 months 32.35 (6.20) 34.64 (5.56) 36.04 (7.49) 33.41 (5.47)
6 months 31.05 (4.94) 47.46 (9.13) 41.59 (6.71) 37.73 (7.17)

Data are presented as the mean (standard error of the mean); [Abbreviations: TH20 = Tualang honey (total 20 g daily), TH40 = Tualang honey (total 40
g daily), TH60 = Tualang honey (total 60g daily), CTRL = control, ALP = alkaline phosphatase, AST = aspartate transaminase, ALT = alanine
transaminase, GGT = gamma-glutamy! transpeptidase]
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Table 3: Summary of the repeated measures ANOVA for within-group (time-effect) and between-groups analysis for weight, BMI,
blood pressure, lipid profiles, renal function and liver function tests.

Parameters Within-group Between-group

F-stat (df) p-value F-stat (df) p-value
Weight (kg) 0.327 (2) 0.722 0.687 (3) 0.562
BMI 0.097 (2) 0.908 1.541 (3) 0.211
SBP (mmHg) 1.130 (2) 0.325 1.576 (3) 0.201
DBP (mmHg) 0.812 (2) 0.446 1.204 (3) 0.313
Serum glucose (mmol/L) 6.232 (2) 0.002* 0.696 (3) 0.557
Lipid profiles
TC (mmol/L) 1.793 (2) 0.173 0.228 (3) 0.877
HDL-C (mmol/L) 1.441 (2) 0.240 1.613 (3) 0.193
LDL-C (mmol/L) 4.027 (2) 0.020" 0.566 (3) 0.639
TG (mmol/L) 6.088 (2) 0.003" 0.120 (3) 0.948
Renal function
Blood urea (mmol/L) 8.595 (2) <0.001* 0.642 (3) 0.590
Creatinine (mmol/L) 3.804 (2) 0.026" 0.936 (3) 0.427
Uric acid (umol/L) 0.937 (2) 0.394 0.342 (3) 0.795
Liver function
Bilirubin (umol/L) 1.552 (2) 0.215 0.495 (3) 0.687
Albumin (g/L) 9.559 (2) <0.001" 0.921 (3) 0.434
Globulin (g/L) 4.364 (2) 0.014" 0.907 (3) 0.442
ALP (U/L) 0.280 (2) 0.756 0.316 (3) 0.814
AST (U/L) 2.849 (2) 0.064 0.621 (3) 0.604
ALT (U/L) 3.052 (2) 0.053 1.321 (3) 0.273
GGT (U/L) 5.588 (2) 0.005" 0.268 (3) 0.848

Abbreviations: BMI: body mass index, BP: blood pressure, df: degree of freedom, HDL-C = high-density lipoprotein cholesterol, LDL-C = low-density
lipoprotein cholesterol, TG = triglycerides, ALP = alkaline phosphatase, AST = aspartate transaminase, ALT = alanine transaminase, GGT = gamma-
glutamyl transpeptidase, df = degree of freedom
“Pairwise comparison with Bonferroni correction indicate significant difference within group (refer Table 4).
*Pairwise comparison with Bonferroni correction indicate no significant differences within group.

Table 4: Pairwise comparison for within-group analysis of serum glucose, blood urea and globulin

CTRL TH20 TH40 TH60
Comparison MD p-value MD p-value MD p-value MD p-value
(95% CI) (95% CI) (95% CI) (95% CI)
Glucose
Baseline- 0.30 0.894 -0.02 >0.999 -0.25 >0.999 0.20 0.883
3 months (-0.43,1.02) (-0.51, 0.48) (-1.13,0.63) (-0.28, 0.68)
3 months- -0.10 >0.999 0.39 0.096 0.48 0.251 0.44 0.053
6 months (-0.57,0.38) (-0.05, 0.83) (-0.21, 1.16) (0.00, 0.89)
Baseline- 0.20 >0.999 0.37 0.495 0.23 >0.999 0.641 0.003*
6 months (-0.37,0.77) (-0.30, 1.05) (-0.45, 0.90) (0.21, 1.07)
Blood urea
Baseline- -0.76 0.014* -0.05 >0.999 -0.05 >0.999 -0.42 0.104
3 months (-1.38,-0.14) (-0.60,0.50) (-0.41, 0.40) (-0.91,0.06)
3 months- -0.13 >0.999 -0.13 >0.999 -0.16 0.458 -0.06 >0.999
6 months (-0.65, 0.39) (-0.62, 0.37) (-0.43,0.12) (-0.40, 0.51)
Baseline- -0.89 0.005* -0.17 >0.999 -0.16 0.758 -0.37 0.142
1120
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6 months (-1.52, -0.26) (-0.73, 0.39)
Globulin

Baseline- -0.47 >0.999 0.52

3 months (-4.71,3.77) (-1.67,2.71)
3 months- -1.11 >0.999 0.48

6 months (-3.16, 5.37) (-2.44, 3.39)
Baseline- -0.63 >0.999 1.00

6 months (-3.66, 4.92) (-1.88,3.88)

ISSN 2616-0684 (Print)
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(-0.52, 0.20) (-0.82, 0.09)

>0.999 0.71 > 0.999 0.27 > 0.999
(-1.89, 3.32) (-2.87,3.41)

>0.999 2.52 0.263 1.68 0.372
(-1.15,6.20) (-1.05, 4.41)

>0.999 3.24 0.010* 1.96 0.621
(0.68, 5.79) (-1.95, 5.86)

Abbreviations: MD = mean difference, Cl = confidence interval, TH20 = Tualang honey (total 20g daily), TH40 = Tualang honey (total 40 g daily),

TH60 = Tualang honey (total 60g daily), CTRL = control
*p-values of less than 0.05 were considered significant

Other common causes of morbidity and mortality in HIV patients are
impaired kidney and liver functions. For instance, the prevalence of
chronic kidney disease (CKD) in HIV range from 2.4 % in Rwanda®,
2 t0 15.5% in the United States® and up to 23 % in a study conducted
in Nigeria.** PLHIV also tend to develop abnormal liver functions and
chronic liver diseases since they are associated with other co-
morbidities. Among the common co-morbidities include abnormal
lipid profiles, insulin resistance, hepatitis B or C co-infections, alcohol
abuse as well as drug-induced hepatotoxicity.*”*? Moreover, HIV
itself can cause inflammation and eventually damage the liver. The
liver damage may also occur in uncontrolled infection (such as
cytomegalovirus, varicella zoster, herpes simplex and the Epstein—
Barr virus) especially during immunosuppression.** PLHIV also
reported to have higher incidence of non-alcoholic fatty liver
diseases.*

In this study, all subjects showed normal renal and liver functions
throughout the study period. Honey supplementation up to six months
period did not cause any significant changes in renal and liver
functions of HIV patients. Similarly, studies by Muhamad et al."® and
Yaacob et al.® also showed no significant differences in both renal
and liver functions in subjects supplemented with honey.**?* However,
significant reduction in blood urea nitrogen was observed in control
group at three-month and six-month follow-up. Although reduced
blood urea nitrogen is clinically less common, it can occur in low
protein diet and in advanced liver disease.”® Considering all the
subjects in this study received relatively well-balanced diet in the
prison which rule out the diet factor, monitoring of liver function is
therefore recommended for early detection of any deterioration in liver
function.

Overall, most of the investigated parameters showed no significant
changes after six-month follow-up even in the control group which did
not receive honey supplementation. As a limitation, the duration of
this study may be insufficient to reflect the metabolic changes at the
later stage of HIV disease progression. However, it is worth
mentioning that Tualang honey supplementation showed beneficial
effects in the total cholesterol level which is an important risk factor
for cardiovascular diseases. Therefore, a longer study duration is
recommended to confirm the beneficial effects of Tualang honey.

Conclusion

In conclusion, at the doses and duration tested, Tualang honey
supplementation is safe to be given and may potentially delay
dyslipidaemia progression in treatment-naive HIV-infected patients.
However, precautions are needed for high dose honey
supplementation as it may cause increased blood glucose levels as
seen in this study. Longer study duration is recommended to
understand the metabolic changes at later stages of the disease and to
confirm the beneficial effects of Tualang honey.

Conflict of interest

The authors declare no conflict of interest.

Authors’ Declaration

The authors hereby declare that the work presented in this article is
original and that any liability for claims relating to the content of this
article will be borne by them.

Acknowledgements

This research was supported by Universiti Sains Malaysia Research
University Grant (grant number: 1001/PPSP/ 8120209). We would
like to thank Dr. Siti Azrin Abdul Hamid from Unit of Biostatistics
and Research Methodology and Associate Professor Dr. Kamarul
Imran Musa from Department of Community Medicine, School of
Medical Sciences, Universiti Sains Malaysia for their biostatistical
advices. Special thanks to Pengkalan Chepa Prison, Kelantan,
Malaysia personnel for their full cooperation during our study.

References

1. World Health Organization. Ten threats to global health
in 2019. [Online]. 2020 [cited 2020 Aug 10]. Available
from:  https://www.who.int/news-room/spotlight/ten-
threats-to-global-health-in-2019.

2. World Health Organization. HIV/AIDS. [Online]. 2020
[cited 2020 Jul 30]. Available  from:
https://www.who.int/news-room/fact-sheets/detail/hiv-
aids.

3. Ministry of Health Malaysia. Country progress report
on HIV/AIDS 2019 - Malaysia. [Online]. 2019 [cited
2020 Aug 31]. Available from:
https://www.moh.gov.my/moh/resources/Penerbitan/La
poran/Umum/Report_ GAM_2019_(Final).pdf.

4. Abdulrahman SA, Rampal L, Ibrahim F, Radhakrishnan
AP, Kadir Shahar H, Othman N. Mobile phone
reminders and peer counseling improve adherence and
treatment outcomes of patients on ART in Malaysia: a
randomized clinical trial. PL0oS One. 2017;
12(5):e0177698.

5. Willig AL and Overton ET. Metabolic complications
and glucose metabolism in HIV infection: a review of
the evidence. Curr HIV/AIDS Rep. 2016; 13(5):289-
296.

6. Brener MI, Post WS, Haberlen SA, Zhang L, Palella FJ
Jr, Jacobson LP, Dobs AS, George RT, Witt MD,
Budoff M, Kingsley LA, Brown TT. Comparison of
insulin resistance to coronary atherosclerosis in human
immunodeficiency virus infected and uninfected men
(from the multicenter AIDS cohort study). Am J

1121

© 2020 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License


https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/fact-sheets/detail/hiv-aids
https://www.who.int/news-room/fact-sheets/detail/hiv-aids
https://www.moh.gov.my/moh/resources/Penerbitan/Laporan/Umum/Report_GAM_2019_(Final).pdf
https://www.moh.gov.my/moh/resources/Penerbitan/Laporan/Umum/Report_GAM_2019_(Final).pdf

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Trop J Nat Prod Res, December 2020; 4(12):1116-1123

Cardiol. 2016; 117(6):993-1000.

Okeke NL, Davy T, Eron JJ, Napravnik S.
Hypertension among HIV-infected patients in clinical
care, 1996-2013. Clin Infect Dis. 2016; 63(2):242-248.
Ilvanov AV, Valuev-Elliston VT, Ivanova ON,
Kochetkov SN, Starodubova ES, Bartosch B,
Isaguliants MG. Oxidative stress during HIV infection:
mechanisms and consequences. Oxid Med Cell Longev.
2016; 2016:8910396.

Kishore RK, Halim AS, Syazana MSN, Sirajudeen
KNS. Tualang honey has higher phenolic content and
greater radical scavenging activity compared with other
honey sources. Nutr Res. 2011; 31(4):322-325.

Khalil MI, Alam N, Moniruzzaman M, Sulaiman SA,
Gan SH. Phenolic acid composition and antioxidant
properties of Malaysian honeys. J Food Sci. 2011;
76(6):C921-928.

Zakaria Z, Zainal Abidin ZF, Gan SH, Wan Abdul
Hamid WZ, Mohamed M. Effects of honey
supplementation on  safety  profiles among
postmenopausal breast cancer patients. J Taibah Univ
Med Sci. 2018; 13(6):535-540.

Ismail SB, Bakar MB, Nik Hussain NH, Norhayati MN,
Sulaiman SA, Jaafar H, Draman S, Ramli R, Wan
Yusoff WZ. Comparison on the effects and safety of
Tualang honey and Tribestan in sperm parameters,
erectile function, and hormonal profiles among
oligospermic males. Evid Based Complement Alternat
Med. 2014; 2014:126138.

Muhamad R, Draman N, Aziz AA, Abdullah S, Jaeb
MZM. The effect of Tualang honey on the quality of
life of patients with chronic obstructive pulmonary
disease: a randomized controlled trial. J Taibah Univ
Med Sci. 2017; 13(1):42-50.

Haron, MN, Rahman, WFWA, Sulaiman, SA,
Mohamed, M. Tualang honey ameliorates restraint
stress-induced impaired pregnancy outcomes in rats.
Eur J Integr Med. 2014; 6(6):657-663.

Erejuwa OO, Sulaiman SA, Wahab MS, Sirajudeen
KN, Salleh MS, Gurtu S. Glibenclamide or metformin
combined with honey improves glycemic control in
streptozotocin-induced diabetic rats. Int J Biol Sci.
2011; 7(2):244-252.

Wanke CA, Silva M, Knox TA, Forrester J, Speigelman
D, Gorbach SL. Weight loss and wasting remain
common complications in individuals infected with
human immunodeficiency virus in the era of highly
active antiretroviral therapy. Clin Infect Dis. 2000;
31(3):803-805.

Grinspoon S and Mulligan K. Weight loss and wasting
in patients infected with human immunodeficiency
virus. Clin Infect Dis. 2003; 36(2):S69-78.

Woods MN, Spiegelman D, Knox TA, Forrester JE,
Connors JL, Skinner SC, Silva M, Kim JH, Gorbach
SL. Nutrient intake and body weight in a large HIV
cohort that includes women and minorities. J Am Diet
Assoc. 2002; 102(2):203-211.

Alo C, Ogbonnaya LU, Azuogu BN. Effects of
nutrition counseling and monitoring on the weight and
hemoglobin of patients receiving antiretroviral therapy
in Ebonyi State, Southeast Nigeria. HIV/AIDS - Res.
Palliat Care. 2014; 6:91-97.

Martinez SS, Campa A, Bussmann H, Moyo S,
Makhema J, Huffman FG, Williams OD, Essex M,
Marlink R, Baum MK. Effect of BMI and fat mass on
HIV disease progression in HIV-infected, antiretroviral
treatment-naive adults in Botswana. Br J Nutr. 2016;
115(12):2114-2121.

World Health Organization. Nutrient requirements for
people living with HIV/AIDS : report of a technical
consultation. [Online]. 2003 [cited 2020 Aug 30].

22.

23.

24,

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

Auvailable from:
https://www.who.int/nutrition/publications/Content_nut
rient_requirements.pdf.

Kearns A, Gordon J, Burdo TH, Qin X. HIV-1-
associated atherosclerosis: unraveling the missing link.
J Am Coll Cardiol. 2017; 69(25):3084-3098.
Funderburg NT, Mehta NN. Lipid abnormalities and
inflammation in HIV inflection. Curr HIV/AIDS Rep.
2016; 13(4):218-225.

Salami AK, Akande AA, Olokoba AB. Serum lipids
and glucose abnormalities in HIV/AIDS patients on
antiretroviral therapies. West Afr J Med. 2009;
28(1):10-15.

Ab Wahab SZ, Nik Hussain NH, Zakaria R, Abdul
Kadir A, Mohamed N, Tohit NM, Norhayati MN,
Hassan Il. Long-term effects of honey on
cardiovascular ~ parameters and  anthropometric
measurements of postmenopausal women. Complement
Ther Med. 2018; 41:154-160.

Lagathu C, Béréziat V, Gorwood J, Fellahi S, Bastard
JP, Vigouroux C, Boccara F, Capeau J. Metabolic
complications affecting adipose tissue, lipid and
glucose metabolism associated with HIV antiretroviral
treatment. Expert Opin Drug Saf. 2019; 18(9):829-840.
Willig AL and Overton ET. Metabolic complications
and glucose metabolism in HIV infection: a review of
the evidence. Curr HIV/AIDS Rep. 2016; 13(5):289-
296.

Isezuo SA and Makusidi MA. Metabolic dysfunctions
in non-antiretroviral treated HIV/AIDS patients. Niger J
Clin Pract. 2009; 12(4):375-378.

Yaacob LH, Nik Hussain NH, Abdul Kadir A, Mohd
Noor N, Sulaiman SA, Hassan Il, Ismail SB, Haron J,
Musa KI. Safety of Honey in Postmenopausal \Women.
Int Med J. 2013; 20(1):25-28.

Bekkaye |, Azzoug S, Dahmoun K, Chentli F. Effects
of natural honey intake on glycaemic control and lipid
profile in type 2 diabetes. J Nutr Sci & Diet. 2016;
2(1):36-42.

Bahrami M, Ataie-Jafari A, Hosseini S, Foruzanfar
MH, Rahmani M, Pajouhi M. Effects of natural honey
consumption in diabetic patients: an  8-week
randomized clinical trial. Int J Food Sci Nutr. 2009;
60(7):618-626.

Enginyurt O, Cakir L, Karatas A, Cankaya S, Kaya Y,
Tugcu H, Iscanli M, Cankaya N, Yarilgac S. The role
of pure honey in the treatment of diabetes mellitus.
Biomed Res. 2017; 28(7):3305-3312.

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(2):135-140.

Arcot J and Brand-Miller J. A preliminary assessment
of the glycaemic index of honey: a report for the rural
industries research and development corporation.
Australian Gov Rural Ind Res Dev Corp. 2005; 5(27):1-
28.

Abdulrhman M, El Hefnawy M, Ali R, Abdel Hamid I,
Abou EI-Goud A, Refai D. Effects of honey, sucrose
and glucose on blood glucose and C-peptide in patients
with type 1 diabetes mellitus. Compl Ther Clin Pract.
2013; 19(1):15-19.

Robert SD and Ismail AA. Two varieties of honey that
are available in Malaysia gave intermediate glycemic
index values when tested among healthy individuals.
Biomed Pap Med Fac Univ Palacky Olomouc Czech
Repub. 2009; 153(2):145-147.

Wyatt CM, Shi Q, Novak JE, Hoover DR, Szczech L,
Mugabo JS, Binagwaho A, Cohen M, Mutimura E,
Anastos K. Prevalence of kidney disease in HIV-
infected and uninfected Rwandan women. PLoS One

1122

© 2020 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License


https://www.who.int/nutrition/publications/Content_nutrient_requirements.pdf
https://www.who.int/nutrition/publications/Content_nutrient_requirements.pdf

38.

39.

40.

41.

Trop J Nat Prod Res, December 2020; 4(12):1116-1123

2011; 6(3):18352.

Crum-Cianflone N, Ganesan A, Teneza-Mora N, Riddle
M, Medina S, Barahona I, Brodine S. Prevalence and
factors associated with renal dysfunction among HIV-
infected patients. AIDS Patient Care STDS. 2010;
24(6):353-360.

Anyabolu EN, Chukwuonye Il, Arodiwe E, ljoma CK,
Ulasi I. Prevalence and predictors of chronic kidney
disease in newly diagnosed human immunodeficiency
virus patients in Owerri, Nigeria. Indian J Nephrol.
2016; 26(1):10-15.

De Francesco D, Verboeket SO, Underwood J,
Bagkeris E, Wit FW, Mallon PWG, Winston A, Reiss
P, Sabin CA; Pharmacokinetic and Clinical
Observations in PeoPle Over fiftY (POPPY) study and
the AGEhIV Cohort Study. Patterns of co-occurring
comorbidities in people living with HIV. Open Forum
Infect Dis. 2018; 5(11):272.

Duko B, Ayalew M, Ayano G. The prevalence of
alcohol use disorders among people living with
HIV/AIDS: a systematic review and meta-analysis.
Subst Abuse Treat Prev Pol. 2019; 14:52.

42.

43.

45.

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

Pillaye JN, Marakalala MJ, Khumalo N, Spearman W,
Ndlovu H. Mechanistic insights into antiretroviral drug-
induced liver injury. Pharmacol Res Perspect. 2020;
8(4):e00598.

Vispo E, Morello J, Rodriguez-Novoa S, Soriano V.
Noncirrhotic portal hypertension in HIV infection. Curr
Opin Infect Dis. 2011; 24(1):12-18.

Maurice JB, Patel A, Scott AJ, Patel K, Thursz M,
Lemoine M. Prevalence and risk factors of
nonalcoholic fatty liver disease in HIV-monoinfection.
AIDS. 2017; 31(11):1621-1632.

Zachariah S, Kumar K, Lee SWH, Choon WY, Naeem
S, Leong C. Interpretation of laboratory data and
general physical examination by pharmacists. Clin
Pharm Edu Practice and Res Elsevier; 2019; D:91-108.

1123

© 2020 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License



