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Early exposure to a high-fat diet increases the risk of obesity in later life. Recent
animal studies have revealed that these offspring have a greater preference for
fat, raising the possibility that prenatal exposure to high-fat foods alters the
central reward system, increasing the desire to eat excessive amounts of
palatable foods. Elateriospermum tapos (E. tapos) is a plant with a high phenolic
and flavonoid content that has been shown to aid treatment of obesity in animal
studies, which led to the hypothesise of E. tapos has the potential to prevent
obesity among offspring as well. The present study has determined the effect
of E.tapos in improving the developmental programming of maternal obesity on
the female offspring's mesolimbic reward pathway. Throughout the study, the
effect of E. tapos supplementation in obese rats before pregnancy on the female
offspring’s body weight, food intake, liver profile, kidney profile, lipid profile,
stress hormone level, organ histology, cognitive effect, and the expression of
mu-opioid receptor (MOR) as well as elements of the dopamine pathway;
tyrosine hydroxylase (TH), dopamine receptor 2 (DR2) and the dopamine active
transporter (DAT) were examined. A rat model of maternal obesity was
generated using a high fat and cafeteria diet (HFCD) prior to and throughout
pregnancy and lactation. Six rats out of 30 female Sprague-Dawley rats were
assigned to the normal diet group. The remaining rats were fed with HFCD to
generate obesity for 5 weeks. The obese rats were further divided into 4 groups
of parent female (Dams); 1; Dams Negative Control (DNC, normal saline only),
2; Dams Positive Control (DPC, Orlistat drug 200mg/kg), 3; Dams Treatment 1
(DTX1, E. tapos seed 200mg/kg) and 4; Dams Treatment 2 (DTX2, E. tapos shell
200mg/kg) for 6 weeks daily before mating. The weaning offspring were then
designated into 6 groups according to their dam’s group (n = 6/group). Memory
tasks for object and place recognition were conducted at 8" weeks of age. The
offspring were culled at the 12" weeks of age for their organs and blood. The
mesolimbic proteins were analyzed through the Western blot procedure. The



OTX2 group showed a decrease in weight gain, calorie intake, triglyceride,
alanine aminotransferase, creatinine, Adrenocorticotropic and cortisol hormone
level compared to ONC. Histological examination showed that liver and
retroperitoneal white adipose tissue of OTX1 and OTX2 groups were comparable
with the OND group. In memory tasks, OTX2 showed a significant increase in
exploration rate in place test as compared to the ONC group. Finally, the MOR,
TH, DR2 and DAT proteins in the mesolimbic region were found to be decreased
in the ONC group and treatment with E.tapos had increased the proteins
comparable with the normal diet group. Study showed that E.tapos seed and
shell had ameliorated the changes in protein expression of dopamine and opioid
pathways in offspring exposed to HFCD. Consequently, obesity-related
parameters were normalized back to the normal level comparable to the normal
diet group. This study highlights E. tapos seed and shell as an anti-obesity agent
through the regulation of the mesolimbic pathway.

Keywords: Elateriospermum tapos, high-fat diet, cafetaria diet, female offspring,
mesolimbic pathway.
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Pendedahan awal kepada diet tinggi lemak meningkatkan risiko obesiti di
kemudian hari. Kajian haiwan baru-baru ini telah mendedahkan bahawa anak-
anak tikus ini mempunyai kecenderungan terhadap makanan tinggi lemak,
meningkatkan kemungkinan bahawa pendedahan pranatal kepada makanan
tinggi lemak mengubah sistem ganjaran pusat, meningkatkan keinginan untuk
makan secara berlebihan. Elateriospermum tapos (E. tapos) ialah tumbuhan
dengan kandungan fenolik dan flavonoid yang tinggi yang telah terbukti dalam
membantu rawatan obesiti tikus, mendorong kepada hipotesis bahawa E. tapos
mempunyai potensi untuk mencegah obesiti dalam kalangan anak tikus juga.
Kajian ini telah menentukan kesan E.tapos dalam meningkatkan pengaturcaraan
perkembangan obesiti ibu ke atas laluan ganjaran mesolimbik anak tikus betina.
Kajian memfokus kepada kesan suplemen E. tapos terhadap tikus yang obes
sebelum hamil pada berat badan anak betina, pengambilan makanan, profil hati,
profil buah pinggang, profil lipid, tahap hormon tekanan, histologi organ, kesan
kognitif, dan ekspresi reseptor mu-opioid (MOR) serta unsur-unsur laluan
dopamin; tyrosine hydroxylase (TH), reseptor dopamine 2 (DR2) dan
pengangkut aktif dopamine (DAT). Model tikus obesiti ibu dihasilkan
menggunakan diet tinggi lemak dan kafeteria (HFCD) sebelum dan sepanjang
kehamilan dan penyusuan. Enam ekor tikus daripada 30 ekor tikus Sprague
Dawley betina telah diberikan kepada kumpulan diet biasa. Tikus yang tinggal
diberi makan dengan diet tinggi lemak dan kafeteria (HFCD) untuk menjana
obesiti selama 5 minggu. Tikus-tikus obes itu dibahagikan lagi kepada 4
kumpulan mengikut kumpulan ibu tikus betina (dams); 1; Dams Kawalan Negatif
(DNC, diet biasa), 2; Dams Kawalan Positif (DPC, Orlistat 200mg/kg), 3; Dams
Rawatan 1 (DTX1, biji E. tapos 200mg/kg) dan 4; Dams Rawatan 2 (DTX2,
cengkerang E. tapos 200mg/kg) ekstrak selama 6 minggu setiap hari sebelum
mengawan. Anak-anak tikus betina setelah bercerai susu kemudiannya
dibahagikan kepada 6 kumpulan mengikut kumpulan ibu mereka (n =



6/kumpulan). Tugas ingatan untuk pengecaman objek dan tempat telah
dijalankan pada usia minggu ke-8 anak tikus betina. Anak-anak tikus betina
dikorbankan pada usia 12 minggu untuk mendapatkan organ-organ dan darah.
Protein mesolimbic dianalisis melalui prosedur Western blot. Kumpulan OTX2
menunjukkan penurunan dalam penambahan berat badan, pengambilan kalori,
trigliserida, alanine aminotransferase, kreatinin, Adrenocorticotropic dan paras
hormon kortisol berbanding ONC. Pemeriksaan histologi menunjukkan bahawa
tisu adiposa putih hati dan retroperitoneal kumpulan OTX1 dan OTX2 adalah
setanding dengan kumpulan OND. Dalam tugas ingatan, OTX2 menunjukkan
peningkatan ketara dalam kadar penerokaan dalam ujian tempat berbanding
kumpulan ONC. Akhirnya, protein MOR, TH, DR2 dan DAT di kawasan
mesolimbic didapati berkurangan dalam kumpulan ONC dan rawatan dengan
E.tapos telah meningkatkan protein yang setanding dengan kumpulan diet
biasa. Hasil kajian menunjukkan bahawa benih dan cengkerang E.tapos telah
memperbaiki perubahan dalam ekspresi protein laluan dopamin dan opioid
dalam anak tikus betina yang terdedah kepada HFCD. Akibatnya, parameter
berkaitan obesiti telah dinormalisasi kembali ke tahap normal setanding dengan
kumpulan diet biasa. Kajian ini mengetengahkan biji dan cengkerang E. tapos
sebagai agen anti-obesiti melalui pengawalan laluan mesolimbik.

Kata Kunci: Elateriospermum tapos, diet tinggi lemak, diet kafetaria, anak tikus
betina, laluan mesolimbik.
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CHAPTER 1

INTRODUCTION

1.1 Research Background

Obesity is currently a crucial global medical problem as it is related to serious
complications from non-communicable diseases (NCDs) such as cardiovascular
diseases, type two diabetes and various types of cancers (Pell et al., 2016). The
global obesity prevalence continues increasing unabatedly with 2.7 billion adults
are predictable to be overweight or have obesity by 2025. An obesity rate differs
particularly across South East Asia, with Malaysia recording amongst the highest
levels. According to National Health and Morbidity Survey in 2019, prevalence
of obesity In Malaysia among female is higher compared to male (54.7% in
females; 45.3% in males).

Global Nutrition Report 2017 has shown that 54% of overweight or obese women
are of childbearing age (Development Initiatives, 2017). Two main factors that
may lead to overweight or obesity during childbearing age are excessive
gestational weight gain and subtle changes in behaviour or lifestyle such as
increased caloric intake, a less healthy diet and reduced physical activity in the
ostpartum period. Maternal obesity is at higher risk of having a baby that is large
for gestational age, and overweight or obese in childhood (Guelinckx et al.,
2008). Obesity among children has becoming serious global issues as the
prevalence was increasing every year (Abarca-Gomez et al., 2017). In 2016,
without a doubt the number of obese children wherever all through the world
were assessed to be 124 million. In 2019, NHMS reported 29.8% of children
aged between 5 to 17 years are overweight or obese. High BMI in early ages
regularly causes the development of chronic diseases in adulthood such as
cardiovascular diseases and type Il diabetes (Park et al., 2019).

All these insights above indicate why an extensive multilevel solution to
childhood obesity needs to be put forward for future generations to achieve a
healthier lifestyle. It is therefore essential to treat obesity as it is the cause of
many illnesses. The prevalent side effects of standard obesity medicine such as
headache, constipation, cardiac arrhythmia, and more illnesses have led to the
increased use of traditional herbal medicine (Osada et al., 2003). Consequently,
procedures using comparatively secure and less side effects of natural products
are gaining interest in curing obesity.

In recent discovery, medicinal values in Elateriospermum tapos (E. tapos)
plant have been suggested as an alternative treatment for combating maternal
obesity which then will reduce risks of severe comorbidities in offspring. E.tapos



is a species of plant of Euphorbiaceace family and are classified into subfamily
of Crotonoideae and Elateriospermeae tribe. Widely found in Southeast Asian
tropical rainforest which includes peninsular Malaysia, peninsular Thailand,
Brunei, Sumatra, Java and Borneo. E.tapos commonly applied in wound healing
treatment (Corner, 1989), and treating chronic diseases such as hypertension
(Yong and Salimon, 2006). The preliminary study on E.tapos seed and shell
extracted with hot water extraction obtained the highest phenolic and flavonoid
content and exhibited the best pancreatic lipase and antioxidant activity (Nor
Liyana et al,. 2019). Observing the beneficial correlation between phenolic and
flavonoid compounds and free radical scavenging and anti-lipase activity
proposed that these compounds were accountable for E.tapos extraction’s anti-
obesity and anti-oxidant impact.

This research evaluated the potential of E.tapos seed and shell treatment prior
pregnancy of obese rat to their first-generation specifically their female adult
offspring at their 121" week of age. The body and organ weight, calorie intake,
lipid profile, liver and kidney function test histological changes of the vital organ
and also behavioural changes among the first generation of research rats were
studied. Research also focusing in the investigation of protein expression like
thyrosine hydroxylase (TH), dopamine 2 receptor (D2R), dopamine transporter
(DAT) and p-opioid receptor (Mu) control for food addiction in the mesolimbic
reward pathway of offspring.

1.2 Problem Statement

Maternal nutritional parameters during pregnancy may have noticeable effects
on foetal growth and ultimately influence the offspring's predisposition to obesity,
as has been well established in human research and animal models. Studies
looking at the developmental causes of adult obesity have shown that gestational
diabetes, maternal obesity, and weight gain during pregnancy are all linked to
an increased chance of the offspring developing obesity throughout childhood or
as an adult. Recent research on humans has shown that of these variables,
maternal pre-pregnancy weight may be the most indicative of offspring obesity
(Desai et al, 2014). Animal studies have begun to examine the mechanisms of
foetal programming, with evidence that maternal obesity and a Western high-fat
(HF) diet programme foetal adipose tissue to promote increased adipogenesis
and hypothalamic neural pathways to promote appetite as compared with
satiety, but fail to overcome the "hedonic" aspect of feeding, the drive for
reinforcing food stimuli.

Public awareness and knowledge on maternal obesity and its outcomes towards
childhood obesity is yet low and it is often neglected. Therefore, there is a need
to address suitable care and disease management of obese in pregnant women
using alternatives such as natural remedies or traditional medicines. Worldwide,
there are many research on the alternative medicine using natural herbs as an
intervention of obesity. However, most of research focusing on reducing body

2



weight and others parameter related to obesity for one generation only. The
mesolimbic reward system, which comprises dopamine and opioid-related
genes, was found to be altered in the expression of offspring exposed to high fat
and high sugar diets during pregnancy by Vucetic et al. in 2010. However, few
studies have examined the precise molecular mechanism behind anti-obesity
action (Karri et al.2019). This current study focused on the female offspring
because female offspring will grow up and produce their own offspring, therefore
we will be able to cut off the vicious cycle of obesity transgenerational effect.
This new finding will aid to decrease the prevalence of children suffering from
childhood obesity and any comorbidities.

1.3 Objective

1.3.1 General objective

This research aims to examine the beneficial effects of E-tapos supplementation
prior pregnancy period in order to ameliorate the developmental programming of
maternal obesity on female offspring mesolimbic reward pathway.

1.3.2 Specific objectives

1. To determine the effects of E.tapos supplementation in obese dams
prior to pregnancy on the obesity development precursor through
changes of body weight, food intake and histology study on
retroperitoneal white adipose tissue (RpWAT) of female offspring.

2. To investigate the effects of E.tapos supplementation in obese dams
prior to pregnancy on obesity related stress through evaluation of
plasma corticosterone and adrenocorticotropic hormone level of the
female offspring.

3. To evaluate the toxicity effects of E.tapos supplementation in obese
dams prior to pregnancy through liver profile test, histology study of liver
and kidney of the female offspring.

4. To investigate the effects of E.tapos supplementation in obese dams
prior to pregnancy on the cardiovascular disease development through
lipid profile analysis, atherosclerotic lesion development and heart
histology analysis of the female offspring.

5. To evaluate the effects of E.tapos supplementation in obese dams prior
to pregnancy on the cognitive function and behavioral of female offspring
on their 8th weeks of age.



6. To determine the effects of E.tapos supplementation in obese dams
prior to pregnancy in ameliorating the impact of the maternal obesity in
female offspring, via examinations of female offspring mesolimbic
reward pathway indicated by thyrosine hydroxylase (TH), dopamine 2
receptor (D2R), dopamine transporter (DAT) and p-opioid receptor (Mu)
protein expression.

7. To correlate the food intake and bodyweight of the female offspring with
the parameters measured in the plasma and brain tissue.

1.3.3 Hypothesis

Maternal obesity leads to permanent changes within the mesolimbic reward
pathway in the offspring of obese dams, which altered the protein expression of
Thyrosine hydroxylase (TH), Dopamine 2 receptor (D2R), Dopamine transporter
(DAT) and p-opioid receptor (Mu). This impact on the female offspring can be
ameliorated via supplementation of E.tapos in obese dams prior to pregnancy.



REFERENCES

Abarca-Gomez L, Abdeen ZA, Hamid ZA, Abu-Rmeileh NM, Acosta BC, Acuin
C, et al. (2017). Worldwide trends in body-mass index, underweight,
overweight, and obesity from 1975 to 2016: a pooled analysis of 2416
population-based measurement studies in 128:9 million children.
Adolescents and adults. 390: 2627-2642.

Abdelaal, M., le Roux, C. W., and Docherty, N. G. (2017). Morbidity and mortality
associated with obesity. Annals of translational medicine, 5(7), 161.
https://doi.org/10.21037/atm.2017.03.107

Adams MA, Frank LD, Schipperijn J, Smith G, Chapman J, et al. (2014).
International variation in neighborhood walkability, transit, and
recreation environments using geographic information systems: the
IPEN Adult Study. Int. J. Health Geogr. 13:43

Alonso-Alonso, M., Woods, S. C., Pelchat, M., Grigson, P. S., Stice, E., Farooqi,
S., Khoo, C. S., Mattes, R. D. and Beauchamp, G. K. (2015). Food
reward system: current perspectives and future research needs. Nutr.
Rev. 73, 296-307

Alonso-Caraballo, Y., Hodgson, K. J., Morgan, S. A., Ferrario, C. R., and
Vollbrecht, P. J. (2019). Enhanced anxiety-like behavior emerges with
weight gain in male and female obesity-susceptible rats. Behavioural
brain research, 360, 81-93. https://doi.org/10.1016/j.bbr.2018.12.002

Antunes, M., & Biala, G. (2012). The novel object recognition memory:
neurobiology, test procedure, and its modifications. Cognitive
processing, 13(2), 93—110. https://doi.org/10.1007/s10339-011-0430-z

Apovian C. M. (2016). Obesity: definition, comorbidities, causes, and
burden. The American journal of managed care, 22(7 Suppl), s176—
s185.

Arshad, N., and Gan, C. Y. (2019). Elateriospermum tapos seed protein as a
new potential therapeutic for diabetes, obesity and hypertension:
extraction and characterization of protein. Pertanika Journal of Tropical
Agricultural Science, 42(1), 27-43.

Baker, K. D., Loughman, A., Spencer, S. J., and Reichelt, A. C. (2017). The
impact of obesity and hypercaloric diet consumption on anxiety and
emotional behavior across the lifespan. Neuroscience and
Biobehavioral Reviews, 83, 173-182.

Balan, S. S., Abidin, A. Z., Perumal, K. V., Hazirah, A., Lotafi, A., Danabala, S.,
Manimaran, M., and Shafie, N. H. (2019). Effect of Elateriospermum
tapos Extract as Coadjuvant in Ameliorating Maternal Obesity on
Female Offspring at Weaning. 15(November), 111-128.

105



Ballinger A, Peikin SR (2002). Orlistat: its current status as an anti-obesity drug,
European Journal of Pharmacology, , Volume 440, Issues 2-3, Pages
109-117. https://doi.org/10.1016/S0014-2999(02)01422-X.

Balsevich, G., Baumann, V., Uribe, A., Chen, A., and Schmidt, M. V. (2016).
Prenatal Exposure to Maternal Obesity Alters Anxiety and Stress Coping
Behaviors in Aged Mice. Neuroendocrinology, 103(3-4), 354-368.
https://doi.org/10.1159/000439087

Balthasar, N., Dalgaard, L. T., Lee, C. E., Yu, J., Funahashi, H., Williams, T.,
Ferreira, M., Tang, V., Mcgovern, R. A., Kenny, C. D. et al. (2005).
Divergence of melanocortin pathways in the control of food intake and
energy expenditure. Cell 123, 493-505

Barbano, M. F., Wang, H.-L., Morales, M. and Wise, R. A. (2016). Feeding and
reward are differentially induced by activating GABAergic lateral
hypothalamic projections to VTA. J. Neurosci. 36, 2975-2985.

Barker DJ. (2004). The developmental origins of chronic adult disease. Acta
Paediatr Suppl. Dec;93(446):26-33. doi: 10.1111/j.1651-
2227.2004.tb00236.x. PMID: 15702667 .

Beilharz JE, Maniam J, Morris MJ. Short exposure to a diet rich in both fat and
sugar or sugar alone impairs place, but not object recognition memory
in rats. Brain Behav Immun. 2014;37:134—41.

Beilharz, J. E., Maniam, J., and Morris, M. J. (2016). Short-term exposure to a
diet high in fat and sugar, or liquid sugar, selectively impairs
hippocampal-dependent memory, with differential impacts on
inflammation. Behavioural brain research, 306, 1-7.
https://doi.org/10.1016/j.bbr.2016.03.018

Bellinger, L. L. and Bernardis, L. L. (2002). The dorsomedial hypothalamic
nucleus and its role in ingestive behavior and body weight regulation:
lessons learned from lesioning studies. Physiol. Behav. 76, 431-442.

Berridge KC (2009) “Liking” and “wanting” food rewards: brain substrates and
roles in eating disorders. Physiol Behav, 97,537-550.

Berridge, K. C. and Kringelbach, M. L. (2008). Affective neuroscience of
pleasure: reward in humans and animals. Psychopharmacology (Berl.)
199, 457-480.

Best, J. A., Nijhout, H. F., and Reed, M. C. (2009). Homeostatic mechanisms in
dopamine synthesis and release: a mathematical model. Theoretical
biology and medical modelling, 6, 21. https://doi.org/10.1186/1742-
4682-6-21

Bijland S, Mancini SJ, Salt IP (2013). Role of AMP-activated protein kinase in
adipose tissue metabolism and inflammation. Clin
Sci (Lond);124:491-507.

106



BMI Chart (Body Mass Index). N.d. Retrieved 28 December 2021 from
https://www.vertex42.com/ExcelTemplates/bmi-chart.htm |

Bouret, S., Levin, B. E., and Ozanne, S. E. (2015). Gene-environment
interactions controlling energy and glucose homeostasis and the
developmental origins of obesity. Physiological reviews, 95(1), 47-82.
https://doi.org/10.1152/physrev.00007.2014

Boutari, C., & Mantzoros, C. S. (2022). A 2022 update on the epidemiology of
obesity and a call to action: as its twin COVID-19 pandemic appears to
be receding, the obesity and dysmetabolism pandemic continues to rage
on. Metabolism: clinical and experimental, 133, 155217.
https://doi.org/10.1016/j.metabol.2022.155217

Buchenauer T, Behrendt P, Bode FJ,HornR,BrabantG,StephanM, et al. (2009).
Diet induced obesity alters behavior as well as serum levels of
corticosterone in F344 rats. Physiol Behav; 98:563-9.

Burgio, E., Lopomo, A., and Migliore, L. (2015). Obesity and diabetes: from
genetics to epigenetics. Molecular Biology Reports, 42(4), 799-818

Cassioli, E., Rossi, E., Squecco, R., Baccari, M. C., Maggi, M., Vignozzi, L., ...
Castellini, G. (2020). Reward and psychopathological correlates of
eating disorders: The explanatory role of leptin. Psychiatry Research,
290(January), 113071. https://doi.org/10.1016/j.psychres.2020.113071

Cerdo, T., Ruiz, A., Suérez, A., and Campoy, C. (2017). Probiotic, Prebiotic, and
Brain Development. Nutrients, 9(11), 1247.
https://doi.org/10.3390/nu9111247

Chandrasekaran, C. V., Vijayalakshmi, M. A., Prakash, K., Bansal, V. S,
Meenakshi, J., and Amit, A. (2012). Review Article: Herbal Approach for
Obesity Management. American Journal of Plant Sciences, 03(07),
1003-1014. https://doi.org/10.4236/ajps.2012.327119

Chang, E., Hafner, H., Varghese, M., Griffin, C., Clemente, J., Islam, M., ...
Singer, K. (2019).Programming effects of maternal and gestational
obesity on offspring metabolism and metabolic inflammation. Scientific
Reports, 9(1), 1-15. https://doi.org/10.1038/s41598-019-52583-x

Cheguru, P., Chapalamadugu, K. C., Doumit, M. E., Murdoch, G. K., and Hill, R.
A. (2012). Adipocyte differentiation-specific gene transcriptional
response to C18 unsaturated fatty acids plus insulin. Pflugers Archiv :
European journal of physiology, 463(3), 429-447.
https://doi.org/10.1007/s00424-011-1066-7

107



Chen, W., Wang, H. J., Shang, N. N, Liu, J., Li, J., Tang, D. H., and Li, Q. (2017).
Moderate intensity treadmill exercise alters food preference via
dopaminergic plasticity of ventral tegmental area-nucleus accumbens in
obese mice. Neuroscience Letters, 641, 56-61.
https://doi.org/10.1016/j.neulet.2017.01.055

Choonhahirun, A. (2010). Proximate composition and functional properties of pra
(Elateriospermun tapos Blume) seed flour. African Journal of
Biotechnology, 9(36), 5946—-5949. https://doi.org/10.4314/ajb.v9i36.

Corner, E.J.H., 1989. Wayside Trees of Malaya, third ed. United Selangor Press,
Kuala Lumpur.

Cottrell, E. C., and Ozanne, S. E. (2008). Early life programming of obesity and
metabolic  disease. Physiology and  behavior, 94(1), 17-28.
https://doi.org/10.1016/j.physbeh.2007.11.017

Data National Health and Morbidity Survey (NHMS) 2019 (NMRR-18-3085-
44207) non-communicable diseases, healthcare demand, and health
literacy.

de Moura E Dias, M., Dos Reis, S. A., da Conceicgéo, L. L., Sediyama, C. M. N.
O., Pereira, S. S., de Oliveira, L. L., Gouveia Peluzio, M. D. C., Martinez,
J. A., & Milagro, F. I. (2021). Diet-induced obesity in animal models:
points to consider and influence on metabolic markers. Diabetology &
metabolic syndrome, 13(1), 32. https://doi.org/10.1186/s13098-021-
00647-2

Denninger, J. K., Smith, B. M., & Kirby, E. D. (2018). Novel Object Recognition
and Object Location Behavioral Testing in Mice on a Budget. Journal of
visualized experiments: JoVE, (141), 10.3791/58593.
https://doi.org/10.3791/58593

Dennison, B. A, Erb, T. A., and Jenkins, P. L. (2002). Television viewing and
television in bedroom associated with overweight risk among low-
income preschool children. Pediatrics, 109(6), 1028-1035.
https://doi.org/10.1542/peds.109.6.1028

Desai, M., Beall, M., and Ross, M. G. (2013). Developmental origins of obesity:
programmed adipogenesis. Current diabetes reports, 13(1), 27-33.
https://doi.org/10.1007/s11892-012-0344-x

Development Initiatives, 2017. Global Nutrition Report 2017: Nourishing the
SDGs. Bristol, UK: Development Initiatives.

Di Cesare, M., Sori¢, M., Bovet, P., Miranda, J. J., Bhutta, Z., Stevens, G. A,
Laxmaiah, A., Kengne, A. P., and Bentham, J. (2019). The
epidemiological burden of obesity in childhood: a worldwide epidemic
requiring urgent action. BMC medicine, 17(1), 212.
https://doi.org/10.1186/s12916-019-1449-8

108



Fan, J. G., Kim, S. U., and Wong, V. W. (2017). New trends on obesity and
NAFLD in  Asia.Journal of hepatology, 67(4), 862-873.
https://doi.org/10.1016/j.jhep.2017.06.003

Fardet, L., and Féve, B. (2014). Systemic glucocorticoid therapy: a review of its
metabolic and cardiovascular adverse events. Drugs, 74(15), 1731—
1745. https://doi.org/10.1007/s40265-014-0282-9

Gallo-Oller, G., Ordofiez, R., & Dotor, J. (2018). A new background subtraction
method for Western blot densitometry band quantification through image
analysis software. Journal of immunological methods, 457, 1-5.
https://doi.org/10.1016/j.jim.2018.03.004

Gazdzinski, S., Kornak, J., Weiner, M. W., and Meyerhoff, D. J. (2008). Body
mass index and magnetic resonance markers of brain integrity in
adults. Annals of neurology, 63(5), 652-657.
https://doi.org/10.1002/ana.21377

Giammattei, J., Blix, G., Marshak, H. H., Wollitzer, A. O., and Pettitt, D. J. (2003).
Television watching and soft drink consumption: associations with
obesity in 11- to 13-year-old schoolchildren. Archives of pediatrics and
adolescent medicine, 157(9), 882-886.
https://doi.org/10.1001/archpedi.157.9.882

Gleadow, R. M., and Woodrow, I. E. (2002). Constraints on effectiveness of
cyanogenic glycosides in herbivore defense. Journal of chemical
ecology, 28(7), 1301-1313. https://doi.org/10.1023/a:1016298100201

Grantham-McGregor, S., and Baker-Henningham, H. (2005). Review of the
evidence linking protein and energy to mental development. Public
health nutrition, 8(7A), 1191-1201. https://doi.org/10.1079/phn2005805

Grygiel-Gérniak B. (2014). Peroxisome proliferator-activated receptors and their
ligands: nutritional and clinical implications--a review. Nutrition
journal, 13, 17. https://doi.org/10.1186/1475-2891-13-17

Guelinckx, I., Devlieger, R., Beckers, K., and Vansant, G. (2008). Maternal
obesity: pregnancy complications, gestational weight gain and
nutrition. Obesity reviews: an official journal of the International
Association  for the  Study of  Obesity, 9(2), 140-150.
https://doi.org/10.1111/j.1467-789X.2007.00464.x

Hamidah, S., Yian, L. N., and Mohd, A. (2011). Comparison of physico-chemical
properties and fatty acid compostion of elateriospermum tapos (buah
perah), palm oil and soybean oil. World Academy of Science,
Engineering and Technology, 81(9), 855-858.

Hariri, N., and Thibault, L. (2010). High-fat diet-induced obesity in animal

models. Nutrition research reviews, 23(2), 270-299.
https://doi.org/10.1017/S0954422410000168

109



Hatware, K. V., Sharma, S., Patil, K., Shete, M., Karri, S., and Gupta, G. (2018).
Evidence for gastroprotective, anti-inflammatory and antioxidant
potential of methanolic extract of Cordia dichotoma leaves on
indomethacin and stress induced gastric lesions in Wistar
rats. Biomedicine and pharmacotherapy. 103,317-325.
https://doi.org/10.1016/j.biopha.2018.04.007

Hazebroek, H.P., Kassim, A., (2001). National Parks of Sarawak. Natural History
Publication, Borneo.

Henriksen, G., and Willoch, F. (2008). Imaging of opioid receptors in the central
nervous system. Brain: a journal of neurology, 131(Pt 5), 1171-1196.
https://doi.org/10.1093/brain/awm255

Higgins, S. C., Gueorguiev, M., and Korbonits, M. (2007). Ghrelin, the peripheral
hunger hormone. Annals of medicine, 39(2), 116-136.
https://doi.org/10.1080/07853890601149179

Hilton, C., Neville, M. J., and Karpe, F. (2013). MicroRNAs in adipose tissue:
their role in adipogenesis and obesity. International journal of obesity
(2005), 37(3), 325-332. https://doi.org/10.1038/ijo.2012.59

Hoang, V. S., and Van Welzen, P. C. (2004). Revision of Annesijoa,
Elateriospermum and the introduced species of Hevea in Malesia
(Euphorbiaceae). In Blumea: Journal of Plant Taxonomy and Plant
Geography (Vol. 49, Issues 2-3, pp. 425-440). Nationaal Herbarium
Nederland. https://doi.org/10.3767/000651904x484351

Hsu, C. L., Voss, M. W., Best, J. R., Handy, T. C., Madden, K., Bolandzadeh, N.,
and Liu-Ambrose, T. (2015). Elevated body mass index and
maintenance of cognitive function in late life: exploring underlying neural
mechanisms. Frontiers in aging neuroscience, 7, 155.
https://doi.org/10.3389/fnagi.2015.00155

Husin N, Tan Nah, Muhamad Il and Nawi NM. (2013). Physicochemical and
biochemical characteristics of the underutilised Elateriospermum tapos.
Jurnal Teknologi 64: 57—-61Institute for Public Health (IPH) 2015.
National Health and Morbidity Survey 2015 (NHMS 2015). Vol. Il: Non-
Communicable Diseases, Risk Factors and Other Health Problems;
2015.

Incollingo Rodriguez, A. C., Epel, E. S., White, M. L., Standen, E. C., Seckl, J.
R., and Tomiyama, A. J. (2015). Hypothalamic-pituitary-adrenal axis
dysregulation and cortisol activity in obesity: A systematic
review. Psychoneuroendocrinology, 62, 301-318.
https://doi.org/10.1016/j.psyneuen.2015.08.014

Irrcher, I., Walkinshaw, D. R., Sheehan, T. E., and Hood, D. A. (2008). Thyroid
hormone (T3) rapidly activates p38 and AMPK in skeletal muscle in
vivo. Journal of applied physiology (Bethesda, Md. : 1985), 104(1), 178—
185. https://doi.org/10.1152/japplphysiol.00643.2007

110



Isaacs, E., Oates, J., and ILSI Europe a.i.s.b.l (2008). Nutrition and cognition:
assessing cognitive abilities in children and young people. European
journal of nutrition, 47 Suppl 3, 4-24. https://doi.org/10.1007/s00394-
008-3002-y

Jain, S., and Singh, S. N. (2018). Regulation of Food Intake: A Complex
Process. Defence Life Science Journal, 3(2), 182.
https://doi.org/10.14429/dlsj.3.12401

Jarvie, E., and Ramsay, J. E. (2010). Obstetric management of obesity in
pregnancy. Seminars in fetal and neonatal medicine, 15(2), 83-88.
https://doi.org/10.1016/j.siny.2009.10.001

Jennings, J. H., Ung, R. L., Resendez, S. L., Stamatakis, A. M., Taylor, J. G,
Huang, J., Veleta, K., Kantak, P. A., Aita, M., Shilling-Scrivo, K.,
Ramakrishnan, C., Deisseroth, K., Otte, S., and Stuber, G. D. (2015).
Visualizing hypothalamic network dynamics for appetitive and
consummatory behaviors. Cell, 160(3), 516-527.
https://doi.org/10.1016/j.cell.2014.12.026

Johnson, P. M., and Kenny, P. J. (2010). Dopamine D2 receptors in addiction-
like reward dysfunction and compulsive eating in obese rats. Nature
neuroscience, 13(5), 635-641. https://doi.org/10.1038/nn.2519

Juarez Olguin, H., Calderéon Guzman, D., Hernandez Garcia, E., and Barragan
Mejia, G. (2016). The Role of Dopamine and Its Dysfunction as a
Consequence of Oxidative Stress. Oxidative medicine and cellular
longevity, 2016, 9730467. https://doi.org/10.1155/2016/9730467

Kampmann, U., Knorr, S., Fuglsang, J., and Ovesen, P. (2019). Determinants of
Maternal Insulin Resistance during Pregnancy: An Updated Overview.
Journal of Diabetes Research, 2019(Figure 1).
https://doi.org/10.1155/2019/5320156

Kang, S.S., Jeraldo, P.R., Kurti, A. et al. Diet and exercise orthogonally alter the
gut microbiome and reveal independent associations with anxiety and
cognition. Mol Neurodegeneration 9, 36 (2014).
https://doi.org/10.1186/1750-1326-9-36

Kannan, H., Hayashida, Y., and Yamashita, H. (1989). Increase in sympathetic
outflow by paraventricular nucleus stimulation in awake rats. The
American journal of physiology, 256(6 Pt 2), R1325-R1330.
https://doi.org/10.1152/ajpregu.1989.256.6.R1325

Kanoski, S. E., and Davidson, T. L. (2011). Western diet consumption and
cognitive impairment: links to hippocampal dysfunction and
obesity. Physiology and behavior, 103(1), 59-68.
https://doi.org/10.1016/j.physbeh.2010.12.003

111



Karlsson, H. K., Tuominen, L., Tuulari, J. J., Hirvonen, J., Parkkola, R., Helin, S.,
Salminen, P., Nuutila, P., and Nummenmaa, L. (2015). Obesity is
associated with decreased u-opioid but unaltered dopamine D2 receptor
availability in the brain. Journal of Neuroscience, 35(9), 3959-3965.
https://doi.org/10.1523/JNEUROSCI.4744-14.2015

Kawasaki M, Arata N, Miyazaki C, Mori R, Kikuchi T, et al. (2018) Obesity and
abnormal glucose tolerance in offspring of diabetic mothers: A
systematic review and meta-analysis.PLOS ONE  13(1):
€0190676. https://doi.org/10.1371/journal.pone.0190676

Kawser Hossain, M., Abdal Dayem, A., Han, J., Yin, Y., Kim, K., Kumar Saha,
S., Yang, G. M., Choi, H. Y., and Cho, S. G. (2016). Molecular
Mechanisms of the Anti-Obesity and Anti-Diabetic Properties of
Flavonoids. International journal of molecular sciences, 17(4), 569.
https://doi.org/10.3390/ijms 17040569

Khandaker, G. M., Zimbron, J., Dalman, C., Lewis, G., and Jones, P. B. (2012).
Childhood infection and adult schizophrenia: a meta-analysis of
population-based studies. Schizophrenia research, 139(1-3), 161-168.
https://doi.org/10.1016/j.schres.2012.05.023

Klaunig, J. E., Wang, Z., Pu, X., and Zhou, S. (2011). Oxidative stress and
oxidative damage in chemical carcinogenesis. Toxicology and applied
pharmacology, 254(2), 86—99.
https://doi.org/10.1016/j.taap.2009.11.028

Kohno, D., Gao, H. Z., Muroya, S., Kikuyama, S., and Yada, T. (2003). Ghrelin
directly interacts with neuropeptide-Y-containing neurons in the rat
arcuate nucleus: Ca2+ signaling via protein kinase A and N-type
channel-dependent mechanisms and cross-talk with leptin and
orexin. Diabetes, 52(4),948-956.
https://doi.org/10.2337/diabetes.52.4.948

Kohno, D., Sone, H., Minokoshi, Y., and Yada, T. (2008). Ghrelin raises [Ca2+]i
via AMPK in hypothalamic arcuate nucleus NPY neurons. Biochemical
and biophysical research communications, 366(2), 388-392.
https://doi.org/10.1016/j.bbrc.2007.11.166

Kokila, V.P., Nor Liyana, J., Santhra, S.B., Azrina, Z.A., Daryl, J.A., Nurul, H.S.,
Hasnah, B. (2019). Preventive effect of Elateriospermum tapos seed
extract against obese Sprague Dawley rats. Oriental Pharmacy and
Experimental Medicine. 2. https://doi.org/10.1007/s13596-019-00394-w

Korbonits, M., Goldstone, A. P., Gueorguiev, M., and Grossman, A. B. (2004).
Ghrelin--a  hormone  with  multiple  functions. Frontiers  in
neuroendocrinology, 25(1), 27-68.
https://doi.org/10.1016/j.yfrne.2004.03.002

112



Koyama, S., Kawaharada, M., Terai, H., Ohkurano, M., Mori, M., Kanamaru, S.,
and Hirose, S. (2013). Obesity decreases excitability of putative ventral
tegmental area GABAergic neurons. Physiological Reports, 1(5), 1-11.
https://doi.org/10.1002/phy2.126

Krishna, K.B., Stefanovic-Racic, M., Dedousis, N., Sipula, I., O’Doherty, R.M.
(2016). Similar degrees of obesity induced by diet or aging cause
strikingly diferente immunologic and metabolic outcomes. Physiol Rep.
https:// doi. org/ 10. 14814/ phy2. 12708.

Kucukgoncu, S., Zhou, E., Lucas, K. B., and Tek, C. (2017). Alpha-lipoic acid
(ALA) as a supplementation for weight loss: results from a meta-analysis
of randomized controlled trials. Obesity reviews : an official journal of the
International Association for the Study of Obesity, 18(5), 594-601.
https://doi.org/10.1111/0br.12528

Karri, S., Sharma, S., Hatware, K., and Patil, K. (2019). Natural anti-obesity
agents and their therapeutic role in management of obesity: A future
trend perspective. Biomedicine and Pharmacotherapy, 110(November
2018), 224-238. https://doi.org/10.1016/j.biopha.2018.11.076

Kazemipoor, M., Cordell, G. A., Sarker, M. M. R., Radzi, C. W. J. B. W. M.,
Hajifaraji, M., and En Kiat, P. (2015). Alternative Treatments for Weight
Loss: Safety/Risks and Effectiveness of Anti-Obesity Medicinal Plants.
International Journal of Food Properties, 18(9), 1942-1963.
https://doi.org/10.1080/10942912.2014.933350

Kang, J. G., and Park, C. Y. (2012). Anti-Obesity Drugs: A Review about Their
Effects and Safety. Diabetes and metabolism journal, 36(1), 13-25.
https://doi.org/10.4093/dm;j.2012.36.1.13

Langley-Evans S. C. (2006). Developmental programming of health and
disease. The Proceedings of the Nutrition Society, 65(1), 97—-105.
https://doi.org/10.1079/pns2005478

Lecoutre, S., Oger, F., Pourpe, C., Butruille, L., Marousez, L., Dickes-Coopman,
A., Laborie, C., Guinez, C., Lesage, J., Vieau, D., Junien, C., Eberlé, D.,
Gabory, A., Eeckhoute, J., and Breton, C. (2017). Maternal obesity
programs increased leptin gene expression in rat male offspring via
epigenetic modifications in a depot-specific manner. Molecular
metabolism, 6(8), 922-930.
https://doi.org/10.1016/j.molmet.2017.05.010

Leddy, M. A., Anderson, B. L., Power, M. L., Gall, S., Gonik, B., and Schulkin, J.
(2009). Changes in and current status of obstetrician-gynecologists’
knowledge, attitudes, and practice regarding immunization. Obstetrical
Gynecological Survey, 64(12), 823-829.

113



Leibowitz, S. F., Hammer, N. J. and Chang, K. (1981). Hypothalamic
paraventricular nucleus lesions produce overeating and obesity in the
rat. Physiol. Behav. 27, 1031-1040.

Leigh, S. J., and Morris, M. J. (2018). The role of reward circuitry and food
addiction in the obesity epidemic: An update. Biological
psychology, 131, 31-42.
https://doi.org/10.1016/j.biopsycho.2016.12.013

Lim, S. M., Goh, Y. M., Mohtarrudin, N., and Loh, S. P. (2016). Germinated brown
rice ameliorates obesity in high-fat diet induced obese rats. BMC
complementary and alternative medicine, 16, 140.
https://doi.org/10.1186/s12906-016-1116-y

Lo, C. L., and Zhou, F. C. (2014). Environmental alterations of epigenetics prior
to the birth. International review of neurobiology, 115, 1-49.
https://doi.org/10.1016/B978-0-12-801311-3.00001-9

Marqués-lturria, I., Pueyo, R., Garolera, M., Segura, B., Junqué, C., Garcia-
Garcia, ., José Sender-Palacios, M., Vernet-Vernet, M., Narberhaus, A.,
Ariza, M., and Jurado, M. A. (2013). Frontal cortical thinning and
subcortical volume reductions in early adulthood
obesity. Psychiatryresearch, 214(2),109-115.
https://doi.org/10.1016/j.pscychresns.2013.06.004

Martins, T., Castro-Ribeiro, C., Lemos, S., Ferreira, T., Nascimento-Gongalves,
E., Rosa, E., Oliveira, P. A., et al. (2022). Murine Models of
Obesity. Obesities, 2(2), 127-147. MDPI AG. Retrieved from
http://dx.doi.org/10.3390/obesities2020012

Milam, K. M., Stern, J. S., Storlien, L. H. and Keesey, R. E. (1980). Effect of
lateral hypothalamic lesions on regulation of body weight and adiposity
in rats. Am. J. Physiol. 239, R337-R343

Mima A, Yasuzawa T, King GL, Ueshima S. (2018). Obesity-associated
glomerular inflammation increases albuminuria without renal histological
changes. FEBS Open Bio. 8:664-70.

Minokoshi, Y., Kim, Y.-B., Peroni, O. D., Fryer, L. G., Mdller, C., Carling, D., and
Kahn, B. B.(2002). Leptin stimulates fatty-acid oxidation by activating
AMP-activated protein kinase. Nature, 415(6869), 339.

Mitra, R., and Sapolsky, R. M. (2008). Acute corticosterone treatment is sufficient
to induce anxiety and amygdaloid dendritic hypertrophy. Proceedings of
the National Academy of Sciences of the United States of
America, 105(14), 5573-5578.
https://doi.org/10.1073/pnas.0705615105

114



Monika Thakur, Karuna Singh, Renu Khedkar. (2020). Functional and
Preservative Properties of Phytochemicals. Phytochemicals: extraction
process, safety assessment, toxicological evaluations, and regulatory
issues. Elsevier Inc. https://doi.org/10.1016/B978-0-12-818593-
3.00011-7

Mopuri, R., Ganjayi, M., Banavathy, K. S., Parim, B. N., and Meriga, B. (2015).
Evaluation of anti-obesity activities of ethanolic extract of Terminalia
paniculata bark on high fat diet-induced obese rats. BMC
complementary and alternative medicine, 15, 76.
https://doi.org/10.1186/s12906-015-0598-3

Mountjoy, P., Bailey, S., and Rutter, G. (2007). Inhibition by glucose or leptin of
hypothalamic neurons expressing neuropeptide Y requires changes in
AMP-activated protein kinase activity. Diabetologia, 50(1), 168-177.

Myers, M. G., Jr and Olson, D. P. (2012). Central nervous system control of
metabolism. Nature 491, 357-363.

NCD Risk Factor Collaboration (NCD-RisC). (2017). Worldwide trends in body-
mass index, underweight, overweight, and obesity from 1975 to 2016: a
pooled analysis of 2416 population-based measurement studies in
128-9 million children, adolescents, and adults. Lancet. 390: 2627-2642

Ngamriabsakul, C., and Kommen, H. (2009). SHORT COMMUNICATIONS The
Preliminary Detection of Cyanogenic Glycosides in Pra (
Elateriospermum tapos Blume ) by HPLC. Walailak Journal Science and
Technology, 6(1), 141-147

Nicholas, L. M., Morrison, J. L., Rattanatray, L., Zhang, S., Ozanne, S. E., and
McMillen, I. C. (2016). The early origins of obesity and insulin resistance:
timing, programming and mechanisms. International journal of obesity
(2005), 40(2), 229-238. https://doi.org/10.1038/ijo.2015.178

Niculescu, M. D., & Lupu, D. S. (2009). High fat diet-induced maternal obesity
alters fetal hippocampal development. International journal of
developmental neuroscience: the official journal of the International
Society for  Developmental Neuroscience, 27(7), 627-633.
https://doi.org/10.1016/j.ijJdevneu.2009.08.005

Noeman, S. A., Hamooda, H. E., and Baalash, A. A. (2011). Biochemical study
of oxidative stress markers in the liver, kidney and heart of high fat diet
induced obesity in rats. Diabetology and metabolic syndrome, 3(1), 17.
https://doi.org/10.1186/1758-5996-3-17

Noor Hassim, I., Norazman, M. R., Diana, M., Khairul Hazdi, Y., and Rosnah, I.
(2016). Cardiovascular risk assessment between urban and rural
population in Malaysia. The Medical journal of Malaysia, 71(6), 331—
337.

115



Nor Liyana J, Siroshini KT, Nurul Syahirah MB, Chang WL, Nurul Husna S, Daryl
JA, Khairul Kamilah AK and Hasnah B. (2019). Phytochemical analysis
of Elateriospermum tapos and its inhibitory effects on alpha-amylase,
alpha-glucosidase and pancreatic lipase. Journal of Tropical Forest
Science. 31(2): 240-248.

Nurul-Farehah, S., and Rohana, A. J. (2020). Maternal obesity and its
determinants: A neglected issue?. Malaysian family physician : the
official journal of the Academy of Family Physicians of Malaysia, 15(2),
34-42.

Nuttall, F. Q. (2015). Body mass index: Obesity, BMI, and health: A critical
review. Nutrition Today, 50(3), 117-128.
https://doi.org/10.1097/NT.0000000000000092

Nyangahu, D. D., Lennard, K. S., Brown, B. P., Darby, M. G., Wendoh, J. M.,
Havyarimana, E., Smith, P., Butcher, J., Stintzi, A., Mulder, N., Horsnell,
W., and Jaspan, H. B. (2018). Disruption of maternal gut microbiota

during gestation alters offspring microbiota and
immunity. Microbiome, 6(1), 124. https://doi.org/10.1186/s40168-018-
0511-7

Nymo, S., Coutinho, S., Jergensen, J., Rehfeld, J., Truby, H., Kulseng, B., and
Martins, C. (2017). Timeline of changes in appetite during weight loss
with a ketogenic diet. International journal of obesity (2005), 41(8),
1224-1231. https://doi.org/10.1038/ij0.2017.96

Oken, E., and Gillman, M. W. (2003). Fetal origins of obesity. Obesity
research, 11(4), 496-506. https://doi.org/10.1038/0oby.2003.69

Olds, T., Maher, C., Zumin, S., Peneau, S., Lioret, S., Castetbon, K., . . .
Maddison, R. (2011). Evidence that the prevalence of childhood
overweight is plateauing: data from nine countries. International Journal
of Pediatric Obesity, 6(5-6), 342-360.

Ong, Z. Y., and Muhlhausler, B. S. (2011). Maternal "junk-food" feeding of rat
dams alters food choices and development of the mesolimbic reward
pathway in the offspring. FASEB journal: official publication of the
Federation of American Societies for Experimental Biology, 25(7),
2167-2179. https://doi.org/10.1096/fj.10-178392

Osada, N., Takeda, H., Kitajima, K., and Pearcy, R. W. (2003). Functional
correlates of leaf demographic response to gap release in saplings of a
shade-tolerant tree, Elateriospermum tapos. Oecologia, 137(2), 181—
187. https://doi.org/10.1007/s00442-003-1335-z

Ovando C, Hernandez D, Hernandez E, et al. (2009) Chemical studies of
anthocyanins: a review. Food Chem 113, 859-871.

116



Pandey, A., and Tripathi, S. (2014). Concept of standardization, extraction and
pre phytochemical screening strategies for herbal drug. Journal of
Pharmacognosy and Phytochemistry, 2(50, 115-119).

Park YJ, Lee GS, Cheon SY, Cha YY and An HJ. (2019). The anti-obesity effects
of Tongbi-san in a high-fat diet-induced obese mouse model. BMC
Complementary and Alternative Medicine. 19(1): 1-14.

Pecina, S., Cagniard, B., Berridge, K. C., Aldridge, J. W., and Zhuang, X. (2004).
P54 Hyperdopaminergic Mutant Mice Have Higher ???Wanting??? But
Not ???Liking??? for Sweet Rewards. Behavioural Pharmacology,
15(5), A24. https://doi.org/10.1097/00008877-200409000-00094

Peleg-Raibstein, D., Luca, E., and Wolfrum, C. (2012). Maternal high-fat diet in
mice programs emotional behavior in adulthood. Behavioural brain
research, 233(2),398-404. https://doi.org/10.1016/j.bbr.2012.05.027

Pell, C., Allotey, P., Evans, N., Hardon, A., Imelda, J. D., Soyiri, |., Reidpath, D.
D., and SEACO Team (2016). Coming of age, becoming obese: a cross-
sectional analysis of obesity among adolescents and young adults in
Malaysia. BMC public health, 16(1), 1082.
https://doi.org/10.1186/s12889-016-3746-x

Peral-Sanchez, |., Hojeij, B., Ojeda, D. A., Steegers-Theunissen, R. P. M., &
Willaime-Morawek, S. (2021). Epigenetics in the Uterine Environment:
How Maternal Diet and ART May Influence the Epigenome in the
Offspring with Long-Term Health Consequences. Genes, 13(1), 31.
MDPI AG. Retrieved from http://dx.doi.org/10.3390/genes13010031

Perumal, K.V.; Ja’afar, N.L.; Mat Taib, C.N.; Shafie, N.H.; Bahari, H. Antiobesity
Activity of Elateriospermum tapos Shell Extract in Obesity-Induced
Sprague Dawley Rats. Molecules 2021, 26, 321. https://doi.org/10.3390/
molecules26020321

Pesta, D. H., and Samuel, V. T. (2014). A high-protein diet for reducing body fat:
mechanisms and possible caveats. Nutrition and metabolism, 11(1), 53.
https://doi.org/10.1186/1743-7075-11-53

Peters, U., Dixon, A. E., and Forno, E. (2018). Obesity and asthma. The Journal
of allergy and clinical immunology, 141(4), 1169-1179.
https://doi.org/10.1016/j.jaci.2018.02.004

Plourde, G. Impact of obesity on glucose and lipid profiles in adolescents at
different age groups in relation to adulthood. BMC Fam Pract 3, 18
(2002). https://doi.org/10.1186/1471-2296-3-18

Powell, C. M., and Miyakawa, T. (2006). Schizophrenia-relevant behavioral
testing in rodent models: a uniquely human disorder? Biological
psychiatry, 59(12),1198-1207.
https://doi.org/10.1016/j.biopsych.2006.05.008

117



Pritchard, L. E., Turnbull, A. V., and White, A. (2002). Pro-opiomelanocortin
processing in the hypothalamus: impact on melanocortin signalling and
obesity. The Journal of endocrinology, 172(3), 411-421.
https://doi.org/10.1677/joe.0.1720411

Raipuria M, Bahari H, Morris MJ (2015) Effects of Maternal Diet and Exercise
during Pregnancy on Glucose Metabolism in Skeletal Muscle and Fat of
Weanling Rats. PLoS ONE 10(4): €0120980.
https://doi.org/10.1371/journal.pone.0120980

Rebuffé-Scrive, M., Walsh, U. A., McEwen, B., and Rodin, J. (1992). Effect of
chronic stress and exogenous glucocorticoids on regional fat distribution
and  metabolism. Physiology and  behavior, 52(3), 583-590.
https://doi.org/10.1016/0031-9384(92)90351-2

Rodriguez, E. M., Blazquez, J. L., and Guerra, M. (2010). The design of barriers
in the hypothalamus allows the median eminence and the arcuate
nucleus to enjoy private milieus: the former opens to the portal blood and
the latter to the cerebrospinal fluid. Peptides, 31(4), 757-776.
https://doi.org/10.1016/j.peptides.2010.01.003

Roh, E., and Kim, M. S. (2016). Brain Regulation of Energy
Metabolism. Endocrinology and metabolism (Seoul, Korea), 31(4), 519—
524. https://doi.org/10.3803/EnM.2016.31.4.519

Roman, E. A., Cesquini, M., Stoppa, G. R., Carvalheira, J. B., Torsoni, M. A.,
and Velloso, L. A. (2005). Activation of AMPK in rat hypothalamus
participates in cold-induced resistance to nutrient-dependent
anorexigenic signals. The Journal of physiology, 568(Pt 3), 993—-1001.
https://doi.org/10.1113/jphysiol.2005.095687

Rosen, E. D., and MacDougald, O. A. (2006). Adipocyte differentiation from the
inside out. Nature reviews. Molecular cell biology, 7(12), 885-896.
https://doi.org/10.1038/nrm2066

Sahoo, K., Sahoo, B., Choudhury, A. K., Sofi, N. Y., Kumar, R., and Bhadoria,
A. S. (2015). Childhood obesity: causes and consequences. Journal of
family medicine and primary care, 4(2), 187-192.
https://doi.org/10.4103/2249-4863.154628

Santhra S. B, Azrina Z. A., Kokila V. P., Nurul H. S., Maizaton A. A., Azmiza S.
J., Ibrahim K. K., & Hasnah B. (2021). Transgenerational Evaluation of
Elateriospermum Tapos Extracts on the Male Offspring of Obesity-
Induced Sprague Dawley Rats. Sains Malaysiana. 50(10): 3045-3057
http://doi.org/10.17576/jsm-2021-5010-17

Schaeffler, A., Gross, P., Buettner, R., Bollheimer, C., Buechler, C., Neumeier,
M., Kopp, A., Schoelmerich, J., and Falk, W. (2009). Fatty acid-induced
induction of Toll-like receptor-4/nuclear factor-kappaB pathway in
adipocytes links nutritional signalling with innate

118



immunity. Immunology, 126(2), 233-245.
https://doi.org/10.1111/j.1365-2567.2008.02892.x

Schoepp, T. N. (2017). Obesity in Malaysia: Unhealthy Eating is as Harmful as
Smoking. Penang Institute Issues. Retrived from
https://penanginstitute.org/publications/issues/1029-obesity-in-
malaysia-unhealthy-eating-is-as-harmful-as-smoking/

Sheng, Z., Santiago, A. M., Thomas, M. P., and Routh, V. H. (2014). Metabolic
regulation of lateral hypothalamic glucose-inhibited orexin neurons may
influence midbrain reward neurocircuitry. Molecular and cellular
neurosciences, 62, 30—41. https://doi.org/10.1016/j.mcn.2014.08.001

Shimizu, N., Oomura, Y., Plata-Salaman, C. R., and Morimoto, M. (1987).
Hyperphagia and obesity in rats with bilateral ibotenic acid-induced
lesions of the ventromedial hypothalamic  nucleus. Brain
research, 416(1), 153-156. https://doi.org/10.1016/0006-
8993(87)91508-3

Singh, R. K., Kumar, P., and Mahalingam, K. (2017). Molecular genetics of
human obesity: A comprehensive review. Comptes rendus
biologies, 340(2), 87—108. https://doi.org/10.1016/j.crvi.2016.11.007

Sleddens, F. C., Gerards, S. M. P. L., Thijs, C., De Vries, N. K., and Kremers, S.
P. J.(2011). General parenting, childhood overweight and obesity-
inducing behaviors: A review. International Journal of Pediatric
Obesity, 6(suppl. 3), 12— 27.

Smith, K. B., and Smith, M. S. (2016). Obesity statistics. Primary Care: Clinics in
office practice, 43(1), 121-135.

Steinberg, G. R., and Dyck, D. J. (2000). Development of leptin resistance in rat
soleus muscle in response to high-fat diets. American Journal of
Physiology-Endocrinology Metabolism, 279(6), E1374-E1382.

Stuber, G. D. and Wise, R. A. (2016). Lateral hypothalamic circuits for feeding
and reward. Nat. Neurosci. 19, 198-205.

Suleiman, J. B., Mohamed, M., & Bakar, A. B. A. (2019). A systematic review on
different models of inducing obesity in animals: Advantages and
limitations. Journal of advanced veterinary and animal research, 7(1),
103—-114. https://doi.org/10.5455/javar.2020.9g399

Sullivan, E. L., Nousen, E. K., and Chamlou, K. A. (2014). Maternal high fat diet
consumption during the perinatal period programs offspring
behavior. Physiology and behavior, 123, 236-242.
https://doi.org/10.1016/j.physbeh.2012.07.014

119



Sun, K., Kusminski, C. M., and Scherer, P. E. (2011). Adipose tissue remodeling
and obesity. The Journal of clinical investigation, 121(6), 2094-2101.
https://doi.org/10.1172/JC145887

Sun, N. N., Wu, T. Y., and Chau, C. F. (2016). Natural dietary and herbal
products in anti-obesity treatment. Molecules, 21(10).
https://doi.org/10.3390/molecules21101351

Ulrich-Lai, Y. M., Fulton, S., Wilson, M., Petrovich, G., and Rinaman, L. (2015).
Stress exposure, food intake and emotional state. Stress (Amsterdam,
Netherlands), 18(4), 381-399.
https://doi.org/10.3109/10253890.2015.1062981

Valdivia, S., Patrone, A., Reynaldo, M., & Perello, M. (2014). Acute high fat diet
consumption activates the mesolimbic circuit and requires orexin
signaling in a mouse model. PloS one, 9(1), e87478.
https://doi.org/10.1371/journal.pone.0087478

Valladolid-Acebes, I., Stucchi, P., Cano, V., Fernandez-Alfonso, M. S., Merino,
B., Gil-Ortega, M., Fole, A., Morales, L., Ruiz-Gayo, M., and Del Olmo,
N. (2011). High-fat diets impair spatial learning in the radial-arm maze in
mice. Neurobiology of learning and memory, 95(1), 80-85.
https://doi.org/10.1016/j.nim.2010.11.007

Verstynen, T. D., Weinstein, A. M., Schneider, W. W., Jakicic, J. M., Rofey, D.
L., and Erickson, K. I. (2012). Increased body mass index is associated
with a global and distributed decrease in white matter microstructural
integrity. Psychosomatic medicine, 74(7), 682—-690.
https://doi.org/10.1097/PSY.0b013e318261909¢

Vithayathil, M. A., Gugusheff, J. R., Gibson, R. A., Ong, Z. Y., and Muhlhausler,
B. S. (2016). Effect of a maternal cafeteria diet on the fatty acid
composition of milk and offspring red blood cells. Prostaglandins
Leukotrienes and  Essential Fatty Acids, 109, 58-65.
https://doi.org/10.1016/j.plefa.2016.03.016

Wang, Q. A.,, Tao, C., Gupta, R. K., and Scherer, P. E. (2013). Tracking
adipogenesis during white adipose tissue development, expansion and
regeneration. Nature medicine, 19(10), 1338-1344.
https://doi.org/10.1038/nm.3324

Wallace, C., & Fordahl, S. (2022). Obesity and dietary fat influence dopamine
neurotransmission: Exploring the convergence of metabolic state,
physiological stress, and inflammation on dopaminergic control of food
intake. Nutrition Research Reviews, 35(2), 236-251.
doi:10.1017/S0954422421000196

120



Weihe, P., Spielmann, J., Kielstein, H., Henning-Klusmann, J., and Weihrauch-
Bliher, S. (2020). Childhood Obesity and Cancer Risk in
Adulthood. Current obesity reports, 9(3), 204-212.
https://doi.org/10.1007/s13679-020-00387-w

Tanda, M. L., Piantanida, E., Liparulo, L., Veronesi, G., Lai, A., Sassi, L., Pariani,
N., Gallo, D., Azzolini, C., Ferrario, M., and Bartalena, L. (2013).
Prevalence and natural history of Graves' orbitopathy in a large series
of patients with newly diagnosed graves' hyperthyroidism seen at a
single center. The Journal of clinical endocrinology and
metabolism, 98(4), 1443—1449. https://doi.org/10.1210/jc.2012-3873

Tao NP, Wang XC, Yao H, Wu WH. (2009). Effects of jade perch oll
microcapsules on blood lipids and related indices. Acta Nutr Sin;
31:502-4.

Tao YX. (2010). The Melanocortin-4 Receptor: Physiology, Pharmacology, and
Pathophysiology, Endocrine Reviews, 31(4), Pages 506-
543, https://doi.org/10.1210/er.2009-0037

Tisadondilok, S., and Senawong, T. (2017). Antioxidant activities and anticancer
screening of ethanolic extracts from Baccaurea macrophylla Muell and
Elateriospermum tapos Blume. DOI:10.14456/JTIR.2017.36

Tisadondilok, S., Senawong, T., Swatsitang, P., and Rattanasing, A. (2018).
Antioxidant and antiproliferative activities of ethanolic extracts of
Elateriospermum tapos Blume (Euphorbiaceae). Journal of Medicinal
Plants Research, 12(27), 474-482.

Tozuka, Y., Kumon, M., Wada, E., Onodera, M., Mochizuki, H., and Wada, K.
(2010). Maternal obesity impairs hippocampal BDNF production and
spatial learning performance in young mouse offspring. Neurochemistry
international, 57(3), 235-247.
https://doi.org/10.1016/j.neuint.2010.05.015

Vaidya, V. S., Niewczas, M. A., Ficociello, L. H., Johnson, A. C., Collings, F. B.,
Warram, J. H., Krolewski, A. S., and Bonventre, J. V. (2011). Regression
of microalbuminuria in type 1 diabetes is associated with lower levels of
urinary tubular injury biomarkers, kidney injury molecule-1, and N-acetyl-
B-D-glucosaminidase. Kidney international, 79(4), 464-470.
https://doi.org/10.1038/ki.2010.404

Van der Valk, E. S., Savas, M., and van Rossum, E. F. C. (2018). Stress and
Obesity: Are There More Susceptible Individuals? Current Obesity
Reports, 7(2), 193-203. https://doi.org/10.1007/s13679-018-0306-y

van Rossum E. F. (2017). Obesity and cortisol: New perspectives on an old

theme. Obesity (Silver Spring, Md.), 25(3), 500-501.
https://doi.org/10.1002/0oby.21774

121



Vucetic, Z., Carlin, J. L., Totoki, K., and Reyes, T. M. (2012). Epigenetic
dysregulation of the dopamine system in diet-induced obesity. Journal
of neurochemistry, 120(6), 891-898. https://doi.org/10.1111/j.1471-
4159.2012.07649.x

Vucetic, Z., Kimmel, J., Totoki, K., Hollenbeck, E., and Reyes, T. M. (2010).
Maternal high-fat diet alters methylation and gene expression of
dopamine and opioid-related genes. Endocrinology, 151(10), 4756-
4764.

Waterson, M. J., and Horvath, T. L. (2015). Neuronal Regulation of Energy
Homeostasis: Beyond the Hypothalamus and Feeding. Cell
metabolism, 22(6), 962-970.
https://doi.org/10.1016/j.cmet.2015.09.026

Weihe, P., Spielmann, J., Kielstein, H. et al. Childhood Obesity and Cancer Risk
In Adulthood. Curr Obes Rep 9, 204-212 (2020).
https://doi.org/10.1007/s13679-020 00387-w

Wolfrum, C., and Peleg-Raibstein, D. (2019). Maternal overnutrition leads to
cognitive and neurochemical abnormalities in C57BL/6 mice. Nutritional
neuroscience, 22(10), 688-699.
https://doi.org/10.1080/1028415X.2018.1432096

Woods, A., Dickerson, K., Heath, R., Hong, S. P., Momcilovic, M., Johnstone, S.
R., Carlson, M., and Carling, D. (2005). Ca2+/calmodulin-dependent
protein kinase kinase-beta acts upstream of AMP-activated protein
kinase in mammalian cells. Cell metabolism, 2(1), 21-33.
https://doi.org/10.1016/j.cmet.2005.06.005

Yang, Z., and Tao, Y. X. (2016). Mutations in Melanocortin-3 Receptor Gene and
Human Obesity. Progress in molecular biology and translational
science, 140, 97-129. https://doi.org/10.1016/bs.pmbts.2016.01.002

Yen, G., Cheng, H., Lin, L., and Hsu, C. (2020). The potential role of phenolic
compounds on modulating gut microbiota in obesity. Journal of Food
and Drug Analysis, 28, 195-205.

Yeo, G. S., and Heisler, L. K. (2012). Unraveling the brain regulation of appetite:
lessons from genetics. Nature neuroscience, 15(10), 1343-1349.
https://doi.org/10.1038/nn.3211

Yong, O. Y., and Salimon, J. (2006). Characteristics of Elateriospermum tapos

seed oil as a new source of oilseed. Industrial Crops Products, 24(2),
146-151.

122





