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Abstract

Leptin was initial known as adipocyte product link to the obese gene. Pregnancy is a physiologic leptin
resistance state. The placenta is reported to synthesize and release leptin too. This study is to observe the
association between maternal serum leptin with maternal body fat mass on the third trimester of pregnancy.
Leptin was measured by ELISA from the serum of maternal on median pregnancy age 30 weeks. Maternal body

fat mass was measured by bioelectrical impedance analyzing (BIA) methods.
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The mean of maternal fat mass is, M= 20,1 kg, SD= 5,2, minimum 10,6 kg and maximum 35,3 kg. Leptin, M=
46,9 ugr/L, SD= 32,6, minimum 5,8 pgr/L and maximum 146,7 ugr/L. Univariate analysis showed, in third
trimester of pregnancy, maternal serum leptin could not predict the maternal fat mass appropriately, SS 14,007,
MS 4,67, F (3, 66) = 0,17, p 0,92, partial n 0,01. This current study shows, leptin level is higher during the third
trimester of pregnancy and not associate with maternal fat mass. In the third trimester of pregnancy, maternal

serum leptin could not predict the maternal fat mass precisely.
Keywords: pregnancy; leptin; fat mass; placenta.
1. Introduction

Pregnancy is a unique model to investigate the metabolism of adipose tissue. During pregnancy, the maternal
metabolic hormones have fluctuated specifically to adapt the physiologic changing of hemostasis of maternal
energy. These hormonal changes, including, hyperinsulinemia, hyperleptinemia and increased levels of cortisol,
estrogen, progesterone and human placental lactogen (hPL) [1]. In pregnancy, energy homeostasis shifts
towards the storage of fat which is characterized by hyperphagia and decreased of energy expenditure [2, 3, 4, 5,
6].

Leptin is a peptide synthesized and secreted by white adiposity. This peptide, which has a structure resembling
the cytokines, identified first by Zhang and his colleagues in 1994 [7, 8]. In energy homeostasis, leptin to
function as the main messenger status of energy in fat depot. On the individual in norm leptinemia, activated of
hypothalamus nucleus by leptin will induce a number of cascades across those nucleuses and produce the
anorexigenic behavior, decrease in appetite, and an increase in energy expenditures [9, 10]. In pregnancy,
energy homeostasis shifts towards the increasing of the fat depot which was marked with hyperphagia as well as
the decrease of energy expenditure [2, 3, 4, 5, 6]. The buildup of fat depot happens physiologically as a
guarantee of the continuity of supply of energy to the fetus [2, 3, 6]. This physiological process allegedly linked
to adaptive physiological leptin resistance in pregnancy [2, 4, 5, 6, 11]. Leptin was mainly produced in adipose
tissue but also is expressed in various tissues including placenta, ovarian, mammary epithelium, bone marrow
and lymphoid tissue [12,13]. Placental development is optimizing in the third trimester, and this study is to

observe the association between leptin with maternal fat mass in the third trimester of pregnancy.

2. Materials and Method
2.1. Study Design and Samples

This current study is part of authors longitudinal study about energy hemostasis during pregnancy. Inclusion
criteria are pregnant women on pregnancy age < 28 weeks. Maternal who is diagnosed type 2 diabetes mellitus,
thyroid dysfunction, kidney dysfunction, twins’ pregnancy and eclampsia, are not included in this study.
Samples which analyzed in this current study are 70 pregnant women on 3" visit, the median pregnancy age is
30 weeks. This study was done in primary health care center in Bahu, Tuminting, Ranotana, Ranomuut and
Wawonasa, all were located in Manado, the capital city of Province of North Sulawesi, Indonesia. Ethical

clearance was evaluated and approved by the Ethical Committee of RSUP Prof. Dr. R. D. Kandou, Manado, no.
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TPEPK 081401.
2.2. Variables

The dependent variable is maternal fat mass in median pregnancy age 30 weeks. Maternal fat mass is measured
by bioelectrical impedance analysis (BIA) methods using OMRON HBF-358-BW. The independent variable is
maternal serum leptin. The serum is obtained from blood sample which is collected simultaneously with the
anthropometric measurement. Leptin is analyzed by ELISA methods using the kit from Quantikine® ELISA,
Human leptin Immunoassay, Catalog Number DLP00, R&D Systems. The analyses of leptin were conducted at
NHCR Laboratories, Academic Hospital of Faculty of Medicine, University of Hasanuddin, Makassar,

Indonesia.
2.3. Statistical Analysis

Statistical analysis to predict the association of maternal serum leptin and fat mass is conducted using general
linear model (GLM) univariate. Leptin as predictor was categorized base on Tukey’s Hinges percentiles (< 25,
>25-39, >39-59, > 59 ugr/L). All statistical analysis was conducted using IBM SPSS Statistics version 22.

3. Results

The majority of participants were 18 — 35 years old. About 17% of maternal have the pre-pregnancy BMI < 18,5
kg/m? and 39% were overweight/obese. More than 50% have body height < 155 cm. The base characteristic of

samples is present in Table 1.

Table 1: Base Characteristics of Samples

Sample
(ne10) %
Age (yrs.”)
>18 2 3
18-25 25 36
26-35 37 53
>35 6 9
Body height (cm)
<155 36 51
>155 34 49
Pre-pregnancy BMI (Kg/m?)
<18,5 12 17
18,5-22,9 31 44
>23,0 27 39
Parity
1 24 34
28 40
3 12 17
>3 6 9
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The mean of maternal fat mass is, M= 20,1 kg, SD= 5,2, minimum 10,6 kg and maximum 35,3 kg. Leptin, M=

46,9 ugr/L, SD= 32,6, minimum 5,8 pgr/L and maximum 146,7 ugr/L. The mean of fat mass on leptin < 25

pgr/L is 19,5 kg, not so difference with maternal who has serum leptin > 59 pgr/L. Figure 1.
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Figure 1: Mean ((95%CIl) of Maternal Fat Mass According to Concentration of Leptin

Univariate analysis showed, in third trimester of pregnancy, the maternal serum leptin could not predict the
maternal fat mass precisely, SS 14,007, MS 4,67, F (3, 66) = 0,17, p 0,92, partial 112 0,01. Maternal fat mass on
leptin serum < 25 pgr/L was lower than on > 59 pgr/L, but not significantly different, Table 2.

Table 2: Association of leptin serum and maternal fat mass

Leptin (ugr/L) B

Partial 1

Intercept 19,9
<=251t0>59 -0,4
>25-39 to > 59 0,6
>39-59 to > 59 0,6

95% CI

Lower Upper

17,4 22,4 0,00
-4,0 32 0,81
-2,8 41 0,71
-3,0 4,3 0,74

0,79
0,00
0,00
0,00

4, Discussion

Numerous studies confirm that pregnancy is characterized by hyperleptinemia [2, 3, 6]. Leptin levels in

pregnant women are higher compared to non-pregnant women [14, 15].
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study is, M =46.9 pgr / L, SD = 32.6, much higher than the average of leptin in women of childbearing age who
are not pregnant, ranged < 15 ng / ml, as reported by Ajala and his colleagues 2013 [15]. The increasing of
leptin had already detected on the gestational age of 15 weeks and reached the peak at week 35, both in pregnant

women with pre-pregnant BMI less, normal or more [14].

In the mammals’ system of hemostasis of energy, leptin is a determinant messenger from that carries
information about the status of stored energy (fat mass depot) to the arcuate nucleus in the hypothalamus [7, 8,
16]. Activation of the receptor ObRb by leptin in the membrane of neurons anorexigenic nucleus arcuate
(POMC and CART) will induce the anorexigenic process and simultaneously inhibits the activity of neurons
orexigenic (NPY and AgRP). So, we could assume, in appropriate condition, the leptin levels in range, the
receptors function properly and the post-receptor activities work as it should, then there will be not a storage of
fatty tissue that exceeds the body's needs. In pregnancy, there is an increase of maternal fat depots allegedly
linked to adaptive, physiologically, leptin resistance. The mechanism of this adaptive physiologic leptin

resistance during pregnancy has not been comprehensively understood.

Our current study showed that in the third trimester of pregnancy, leptin levels increase higher than maternal fat
mass. Our results support the theory that placenta synthesizes and release leptin into the maternal circulation.
Not many studies have studied the specific role of leptin during pregnancy. Placenta synthesizes and secretes
leptin; leptin levels are high during pregnancy. This suggests that leptin in high amounts is needed during
pregnancy. The role of leptin that occurs simultaneously to the balance of energy hemostasis, the reproductive
system, and the immune system reflects the close interconnection between these three systems, which play an
important role in the survival of a species, including humans [17, 18, 19, 20, 21, 22, 23]. The process of
pregnancy requires adequate of energy, as an immune adaptation. Based on our current study results and many
reported previous studies, we propose an assumption that leptin plays an integrative role both as messenger and
regulator in the activities and interrelated adaptability of these three systems. We need some specific studies to

unclose the suggestive mechanisms.

5. Conclusions

Leptin is higher in the third trimester of pregnancy. This higher level of leptin is not associate with maternal fat
mass.

Conflict of Interest and Funding Disclosure

This work was supported by grants from Danone Institute Indonesia. The author declares, no conflict of interest

of the funder with this study since preparation, doing and finalization.

Acknowledgements

Acknowledgments are given to Danone Institute Indonesia for support this study. The Research Team of this
study, Iwan R. Tumbel, Tinjo Ginting, Ray Rattu, Endrile G Balansa, Kevin Irawan, Mulyadi Saul, Megawati

Sukardi, Jennifer Sentosa, Febriana Tinamba, Esther Lontoh, Treesje Rengku and Djelly Kuhu.

298



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2017) Volume 35, No 1, pp 294-300

References

[1] Lewandowski K, Horn R, O’Callaghan CJ, et al., 1999. “Free leptin, bound leptin, and soluble leptin
receptor in normal an diabetic pregnancies”. J Clin Endocrinol Metab, Volume 84, pp. 300-306.

[2] Augustine RA, Grattan DR. 2008. “Induction of central leptin resistance in hyperphagic
pseudopregnant rats by chronic prolactin infusion”. Endocrinology; 149: 1049-1055.

[3] Herrera E, Lasuncion MA, Palacin M, Zorzano A, Bonet B. 1991. “Intermediary metabolism in
pregnancy”. Diabetes; 40: 83-88.

[4] Ladyman SR, Augustine RA, Grattan DR. 2010. “Hormone interactions regulating energy balance
during pregnancy”. J Neuroendocrinol 22 : 805-817.

[5] Faas MM, Melgert BN, de Vos P. 2010. “A Brief Review on How Pregnancy and Sex Hormones
Interfere with Taste and Food Intake”. Chem. Percept. ; 3:51-56.

[6] Trujillo ML, Spuch C, Carro E, Senaris R., 2011. “Hyperphagia and central mechanisms for leptin
resistance during pregnancy.” Endocrinology, Volume 152, pp. 1355-1365.

[7] zZhang Y, Proenca R, Maffei M, Barone M, Leopold L, Friedman JM.1994 “Positional cloning of the
mouse obese gene and its human homologue”. Nature; 372: 425-432.

[8] Friedman JM. 2011. “Leptin and regulation of body weight.” Keio J Med ; 60: 1-9.

[9] Knight ZA, Hannan KS, Greenberg ML, Friedman JM, 2010. “Hyperleptinemia is required for the
development of leptin resistance”. PLoS ONE, 5(6), p. e11376.

[10]Remmers F, van der Waal-Delemare HA. “Developmental programming of energy balance and its
hypothalamic regulation.” Endocrine Reviews 2011; 32: 272-311.

[11]Ladyman SR, Fieldwick DM, Grattan DR. 2012. “Suppression of leptin-induced hypothalamic
JAK/STAT signaling and feeding response during pregnancy in the mouse”. Reproduction 144: 83-90.

[12] Margetic S, Gazzola C, Pegg GG, Hill RA. 2002. “Leptin: a review of its peripheral actions and
interactions”. International Journal of Obesity; 26: 1407-1433.

[13]Mantzoros CS, Mgkos F, Brinkoetter M, et al. 2011. “Leptin in human physiology and
pathophysiology”. Am J Physiol Endocrinol Metab;301 : E 567-E584.

[14] Van der Wijden CL, van der Waal- Delemare HA, van Mechelen W, van Poppel MNM. 2013. “The
concurrent validity between leptin, BMI, and akin folds during pregnancy and the year after.” Nutrition
& Diabetes ;3 : €86 ( 6 pages).

[15] Ajala OM, Ogunro PS, Elusanmi GF, Ogunyemi OE, Bolarinde AA.2013 “Changes in serum leptin
during phases of menstrual cycle of fertile women: relationship to age groups and fertility”. Int J
Endocrinol Metab.; 11(1): 27-33.

[16] Friedman JM, Halaas JL. 1998. “Leptin and the regulation of body weight in mammals”. Nature ; 395
: 763 - 770.

[17]Farooqi IS, Wangensteen T, Collins S, et al. “Clinical and Molecular Genetic Spectrum of Congenital
Deficiency of the Leptin Receptor”. N Engl J Med 2007;356:237-47.

[18] McCartney CR, Marshall JC. Neuroendocrinology of reproduction. In: Straus 111 JF, Barbieri RL (EdSs).
Yen & Jaffe’s reproductive endocrinology: physiology, pathophysiology, and clinical management. 7th
ed. Elsevier Saunders. Philadelphia. 2014.pp 3 — 26.

299



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2017) Volume 35, No 1, pp 294-300

[19] Mantzoros CS, Mgkos F, Brinkoetter M, et al. “Leptin in human physiology and pathophysiology”. Am
J Physiol Endocrinol Metab 2011;301 : E 567-E584.

[20] Guo X, Roberts MR, Becker SM, et al. “Leptin signaling in intestinal epithelium mediates resistance to
enteric infection by Entamoeba histolytica”. Mucosallmmunology 2011 ; 4(3) :294-303.

[21] Gainsford T, Willson TA, Metcalf D, et al. “Leptin can induce proliferation, differentiation, and
functional activation of hemopoietic cells.” Proc. Natl. Acad. Sci. USA 1996; 93:14564-14568.

[22] Bennett BD, Solar GP, Yuan JQ, Mathias J, Thomas GR, Matthews W. “A role for leptin and its
cognate receptor in hematopoiesis.” Current Biology 1996; 6 (9):1170-1180.

[23] Laharrague P, Larrouy D, Fontanilles AM, et al. “High expression of leptin by human bone marrow
adipocytes in primary culture.” FASEB J. 1998; 12: 747-752.

300



