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Low activity in preghancy does not modify
neither adiponectin nor leptin serum levels
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Aém. Obesity in pregnancy is increasing and
is a risk factor for metabulic pathology and
is associated with dyslipidemia, vascular dys
function, and low-grade cheonic inflamma-
tion, Our aim was to measure adiponectin and
leptin in lean and overweight-obese pregnant
women in the first and second halves of preg
nancy and its relation to walked distance as
measured with pedameters.

Methods. Forty-two women in the fivst trimes-
ter of pregnancy were vectruited, 21 with a
pregestational body mass index (BMI) =25
kg/m? and 21 with a BMI 225 lkg/m? maiched
for parity. Setum levels of adiponectin and
leptin were measured by ELISA technique.
Daily step count was measurved with pedom-
eter (Spoctline 330, TSA).

Results. In the first half of pregnancy there
were statistically significant differences in
age (@ < 0.05), weight (p £ 0.001), BMI (p =
0.001), leptin { £ 0.001) and adiponectin/
leptin vatio (g £ 0.05). In the first half of
pregnancy, although the overweight-obesity
group walked an average of one km more
than the normal weight group, its leptin val-
ues doubled that of the second group, which
showed a tendency in adiponectin ta be
higher. In the second half of pregnancy the
walked distance was exqual in both groups.
Likewise, adiponectin values decreased in
both groups, but the decrement was much
greater in the overweight-obesity group.
On the other hand, leptin values increased
in both groups and, although the tendency
was ta be higher in the owrweightobesity
group, the statistical difference was lost, v
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erage weekly energy expenditure in our pa-
tients was light (1.5-2.9 METs). Low activity
way of living during pregnancy doesnt seem
to alter adipanectin serum levels beyond the
influence of BMI. In our study, leptin setum
levels were determined in the first half of
pregnancy by the BMI and not by the physi-
cal activity.

Conclnsion. Neither adiponectin nor lep-
tin are modified by low activity in Mexican
pregnant women as measured with pedom-
eters.

Key worDs: adiponectin - Body Mass Index -Lep-
tin - Obesity - Fregnancy.

hysical activity dwring pregnancy s

a desired mean to low the incidence
of wreight-gain complications. Kegarding
perinatal outcomes, mild to moderate ex-
ercise is safe for pregnant women with
overareight and cobesity! Current Ameri-
can College of Obstetricians and Gyne-
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cologists (ACOG) suidelines recommend
engaging in 30 min of moderate-intensicy
physical activity during most days of the
week for pregnant women writhout medi-
cal or obstetrical complications ? and are
consistent with guidelines for non-preg-
nant women.? The guidelines, which em-
phasize the accurmulation of physical ac-
tivity through bouts of at least 10 min, may
be more acceptable to pregnant women
than traditional exercise recommenda-
tions 4 However, the majority of pregnant
wormen currently do not meet physical ac-
tivity guidelines, writh rates of compliance
ranging from 13-2094 55

Wallting is the primary mode of recrea-
tional activiiy for many pregnant wormen ?
Initiating a mild walking program during
pregrnancy, combined writh mutritional con-
ol may promote healthy lifestyle chang-
es especially with overweight and obese
wormen. Previcus shadies support the use of
pedometers a5 a motivational tool and have
obzerved a zignificant impact on walking
behavior,10 but fewr studies hawe conhrmed
the positive effect of exercise in modulating
the adipokine expression The purpose of
thi= smdy was to register the mean daily
steps in Mexican pregnant wormnen with or
without owermeight-obesity and to deter-
mine their association with the zemum ex-
pression of adiponectin and leptin,

Materials and methods

Type of study and sewing

This was a non-randomizred, prospec-
tive, comparative and lengitudinal study
conducted at the Materno Perinatal Hos-
pital “Ménica Pretelini™ (HMPMP), Toluca,
Mexico, in the period January 1= 2010 to
Movernber 30, 2011.

Data

The data accessed in the clinical record
of each patient were entered in an Excel
spreadshest previously designed by the re-
zearchers.
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Sample size

Accepting an alpha risk of 0.05 and a
beta risk of 0.2 in a tac-sided test, with a
cormnmon standard deviation of 512 and a
drop-cut rate of 20%, 21 pregnant wormen
per group are necessary to recognize as sta-
tistically significant difference greater than
of equal to 5 ngdml in leptin semum Level,

Subfects

Women who had received medical aten-
ticn for her pregnancy at the HMPMP We
exrcluded wormen with hypertension, colla-
cenowvascular diseases, inflammatory bowel
disease and chronic inflamrmatory condis
tions, or if they were using corticostercids.
Women wwith incomplete medical records
were removed from the stady

Recruitment

Women were rectuied at their Arst visit
at 10=12 wk gestation. They were asked
to attend after an owvernight fast and un-
derwrent testing between 0700 and 0900
h Twro groups of pregnant wommen were
conformed: a) with pregestational normal
weight (body mass index (BMI) =25 kg/
m?) and b) with pregestational overweight-
obesity (BMI 225 kz/m). The diagnosis of
Gestational Diabetes Mellims was made
according to the Mational Diabetes Data
Group (MDDG) U

Clinical follow-up

Twro complete examinations were per
formed in the Arst and second half of pres
nancy. On the morning of each examin ation
body weight wras rounded to the nearest 0.1
kg (Seca 700, Germany). Blood pressure was
recorded at eadh wisit using a standard sphye
momanometer (Riester Big Ben® Square,
Germany) and appropriately sized oaff.

Diet

All mromen were given individualized di-
etary adwvice from a qualiied nutritionist.
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Compliance with the dietary regimen was
evaluated monthly

Flnsical gty

Participants were provided with a digital
pedometer (Sportline 330, USA) to encowur-
age selfmonitoring, Ten wormen were pre-
wiously evaluated to calculate the distance
in their steps to get a media of the Mexi-
can population. Daily steps for “sedentary”
individuals were <5000, 5000-9900 daily
steps were classiied as “low active” and =
10,000 steps were the “active”™ category.l?
An average was determined with all the
values of the days of the previous month
before the date of the medical consulta-
jilelo

Laborarory

Duwring each consult, writh ‘a fasting pe-
riod of eight hours we measured glucose
(mg/dl), cholesterol (mgfdL), high-density
lipoproteins (HDL)Y (me/dL)  lowe-density
lipoproteins (IDLY) (meddLl) and triglycer-
ides (mg/dL) (Dimension Rz L Max, Dade
Behring).  Very-low-density lipoproteins
(WLDL) were -calculated. as triglycerides
mg/dLlss,

Adibokines

Adiponectin: and leptin semim  concen-
trations were measured Uging an enzyrne-
linked immuncosorbent assay (ELISA) ac-
cording  to  manufacturer’s —instructions
(Gen¥Way Bictech. Inc, High sensibil-
ity FLISA Sandwich Adiponectin reference
40-055-200002 and Human Leptin FLISA
Sandwich reference 40-055-200004 respec-
tively).

Statistical analsts

We used the 5P5S version 16, Continuous
variables were expressed in media (range).
We used Kruskal Wallis and Mann-Whitney
Utest. A pvalue £ 0.05 wvas considered sta-
tistically significant.
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Ethical concerns

This study was approved by the Ethical
and Research Cormmitee of the HMPMP
and informed consent was obtained from
every participant at the beginning of the
study.

Results

Subjects

We Followred 21 wormen of normal wreight
age 21 (15-33) and 21 women who were
cverweight-obese age 28 (15430 Table 1
showrs the clinical and laboratory character-
i=tics of the smudied population.

Megsuras

STEP COUNT

The awerage distance per step of Me-
can precnant wotnen was of 0.52 m. Ac-
cording to the daily steps in the Arst half of
presnancy only three wromen in the normal
weisht-oroup were classified as actwe, Of
these, two were still active in the second
half of pregnancy, one decreased to be Llowr
active and one low active woman in the frst
half of pregnancy became active in the sec-
ond one In the group of overareight-obe-
=ity, only one wrorman was active in the Arst
half of pregnancy while in the second one
this same wroman was low active and three
lowr active wromen became active, We did
not Aind a sipnificant Spearman correlation
neither berwreen km walked and adiponec-
tin nor between km walked and leptin,

ANTHROPOMETRIC AND LABCRATORY DATA

In the frst half of pregnancy there were
statistically significant differences in age (p
< 0.05), weight (# < 0.001), BMI (p £ 0.001),
leptin (@ £ 0.0017 and adiponectin/leptin ra-
to (< 0,050 In this period of time, although
the overareight-obesity group walked an
average of one krmn more than the normal
weight group, its leptin values doubled that

GAZIETTA MEDICA ITALISNA - ARCHTVIC FER LE SCIENIE MEDICHE 3
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TaerE 1 —Sociodemograpbic and divical chanacteristics?

EMI

“adable

< 25(n=31) z25in= 212
Age (pears)* 210(15-35) 28 (15-43)
Fregmncies 2013 20150
Fregestational weight (kg 53.5 [4£2-50) G4 (57350
PO EMI (kg/m? 22015.8-24.60 26,8 (25 6-40)
Gluccee (mz/dL) 79.5 (70-102) 86.5 (72-150)
BMI (ke g/meierer 22.5 (18 4-24 90 276025 4-30.8)
Glucces (mg/dlF T4.5 (T2-F9) T3 558
Choksten] [ mzdLr 157 ([§3-236) 169 (134 2400
Choksteo] (mg/dL¥r 219 (186-2710 204 (51-225)
Triglyeerides (mgidLy 123 (55-2970 118 (47-208)
Triglyeerickes (mgidLF 235 (1324270 22101253200
HOL (mg/dl) 62 (44-123) 51 (36730
HOL (mig/dl)e 63 (49-102) 55 (38-185)
LOL (rg/dlye A7 1 54-1590 92 ([G2-151)
LOL (rg/dlae 122.5 (f2-159) 124 (31-152)
WLOL Cadle 24.61011.2:50.4) 236 (D A48
WLDL (mz/dL ¥ £7 (38 4-85.4) 4 2 (25-55.2)
Adiponectin (ua/dL)® 88.5(51.9-135.8) 54,5 (447-120.2)
Adiponectin (ug/dLk FTO05E-111.6) FE2 0568920
Leptin (ng/dLjsr 2623 13.5) 18.5011-24 97
Leptin (ng/dLe 19.107.1-34.3) 20,3 (14 1-31.57
Adiponectindeptin ratio™ 12 (414520 £703.1-7.1)
Adiponectingdeptin ratick 4£.2001-13.1) 3202147

*media (rangs); HOL: high-d=n=iby lpopmteins; LOL: Low-densly Ipoprotsins; WLOL: werp ow-densiny Lpoproteins; BMI: body
ma=s Indey; PGEMI pregestaboml Body mass Ind=x; a: st half of pregnancy; b second half of pregnancy. ® = 0005 ™ @ <0001,

of the second group, which showed a ten-
dency in adiponectin to'be hisher

Inthe second half of pregnan oy the wallzed
distance waz equal in both groups but the
difference in BMI was kept (p £ 0.001),
Likewise, adiponectin values decreased din
both groups, but the decrement wras ruch
greater - in the oweraeight-obesity group.
On the other hand, leptin walues increased
in both groups and, although the tendency
was to be higher in the overpreight-obesity
group, the statistical difference was lost as
occurred with the adiponectin/leptin ratio.

In addificn to the previous analysis, com-
paring the results of women who wrere nor-
rmal weight writh wromen who were over-
weizht-obese discarding those who wrere
diabetic (n = 43, there were staristically sig-
nificant differences in weight (p < 0.001),
EMI (p £ 0.001), HDL (p £ 0.05) and leptin
(p £ 0017 in the Arst half of pregnancy. In
this same period, whereas both groups had
almost the same wvalnes of adiponectin, lep-
tin walues were more than double in the

4 GAZIETTAMEDICA ITALIANA - ARCHTVIC FER LE SCIENIE MELDICHE

aroup of overareight-obesity despite having
walked a longer distance per day than the
normal weight group. Furthermore, in the
zecond half of pregnancy adiponectin val-
ues decreased in both groups, but this re-
duction was even more in the overweisht-
obesity group which also wealleed less lom.
Cornversely, leptin walues increased in both
croups but remained higher in the over-
weight-obesity group.

We also ncted that, if comparing women
of overweight-obesity wersus women writh
diabetes, there wrere statistically significant
differences in age (@ £ 0.01) and height (p <
0.05) at the beginning of the smudy, but not
in adiponectin and leptin.

Discussion
Interventions to  reduce  gestational
weight gain are important modifable risk

factors for maternal and Fetal perinatal com-
plicaticns. 1> In this regard there are smdies
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with tero principal approaches, those where
intervention is based only on education re-
garding diet and exercise %07 and those
with supervised exercize 1% In both cases,
when controlled, wrallking has been effec-
tive prevention of excessive weight gain
during pregnancy! & 2L 22 combined with
mutritional management.

The exercise of mild to moderate intensity
is recommended to any pregnant wornan
even those who wish to start an active Live
during pregnancy In this case, it is recom-
mended to gradually increase the time and
intensiy of exercise ? Moreower, the execu-
tion of a regular program of exercize provides
benefits for healthy living the gestational
period, reducing the incidence undesirable
effects during precnancy,® # in addition to
improving cardiovascular function. 2%

Pregnant women often have lowr total
physical activiry levels % and these tend to
reduce further in the later stages of preg-
nancy ¥ Unfortunately, it is diffioult to mo-
tivate former sedentary wornen to fulfll the
ACOG exercise recommendations. ? Our re-
sults support this conclusion, since the 2000
Compendium of Physical Activitdes gives a
metabolic equivalent (METD of 2 for wall-
ing less than 2.0 mph, lewvel ground (code
7151),% average weekly energy expenditire
in cur patients was light 11.5-2.9 MET=)

In relation to obesity in pregnancy the
ACOG takes no positdon on o the =afety
of the exercise, but several studies have
showed no zignifcant difference. betareen
women who practiced physical exercise
and the control group and the perinatal
cutcomes; 4 16, 15, 1% anly morbid obes-
ity appears as a relative contraindication
of this practice. In our cohort 16 women
were overweight, two had grade 1 obesity
and two grade 11 obesity, we only had one
morbidly obese woman.

Feduced cord concentrations of growth-
related peptides has been associated with
regular exercise, suggesting an influence of
physical activiy on endocrine regulation of
fetal growth 20 In this regard, maternal hor-
monal alterations in response to exercise
training may be associated with the regula-
tion of nutrient availabdlity.

W2l 172 - Mo, 1

MENDIETA ZERON

The literature regarding the effect of
exercise on adiponectin iz controversial
For example, exercise’s stimulatory effect
on adiponectin gene expression has been
published prewvicusly.3 In contrast, it has
also been published alack of effect of ex-
ercise on circulating adiponectin.?? These
disparities may be influenced by fat me-
tabolismm 32

Talken in the context of other work 3 in
our cohort there wvas also a reduction in
adiponectin levels during the zecond half
of pregnancy. It is clear from this spady that
lome activity wray of living during pregnancy
does not seem to alter adiponectin semarm
levelz beyond the influence of BMI.

Exercizse, with concomitant changes in
systermnic hormone lewvels and enercy ex
penditure, may contribute to the regnlation
of plasrma leptin levels and presumably, lep-
tin action. The meost compelling evidence
to date of the interaction between exercise,
enercy balance and systemic leptin in hu-
mans has underscore the importance of
clearly defning the balance berween en-
ergy intakes and energy expendinire when
studying the physiclogy of leptin, 3*

Generally speaking, leptin decreases in
precnancy if wormnen practice regular exer-
cize 6 Should the leptin serum lewels de-
crease in exercizing pregnant women, this
may reflect subtle changes within the pla-
centa® In cur study, leptin senun levels
wrere deterrnined in the fArst half of pres
nancy by the BMI and not by the physical
Activity.

This sudy hather establishes a role for
the adiponectin/leptin ratio when analyzing
the effect of physical activity on preghancy.
For instance, this ratic was statistically sis
nificant in the frat half of pregnancy but
with lower p than leptin alone, sugzesting
that low physical activity i= not enough to
produce differences in adipokine expres-
zion and metabolism.

We recognired that there are limitations
to our study design. This was not a ran-
domized controlled trial. Other limitations
include self-reported pre-pregnancy height
and body mass, which tend to be slightly
different from when directly measured,

GAZIETTA MEDICA ITALISNA - ARCHTVIC FER LE SCIENIE MEDICHE 5
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however, these approaches have been used
in the literature 2=

We conclude that low activity in preg-
nancy doesnt modify neither adiponectin
nor leptin senam lewels but it is necessary
to take into account several variables when
analyzing adipokine dhanges with the level
of physical activity during the gestational
period. Welll leawve to futwe cohorts the
question of whether moderate exercise
does modify the adipokine expression ir-
respective of B

Riassunto

L3 saarsa attivitd in gravidanza non modifica né i
Hpell sierict di adiponecting né di lepting

Obdettive. L'obesita in gravidanza & in aumento,
& un fatlore di rischio per la patologia metabolica
ed & assncial a dislipidemia, disfunzions vascolare
e inflarmmmzione cronica di bassn grado. Tl nestro
obiettiva era quello di misurare adiponecting e lep-
tina nelle donne gravide magre e sovrap peso-obess
nella prinA e nella ssconda meta della gravidanza e
il relative rapporte alla distanza di camiminala misu-
ata con pedometro.

Metodi, Sono st armclate quaranmdue donne
nel primo timmestre di gravidanza, 21 con un indice
di massa corpored pre-gestazionale (BMD) <25 kg/
mPe 21 con un BML = 25 kgitn? abbinabe per parita,
I livelli sierici di adiponecting e lepting sonostati
mignrati mediante tecnica BLISA. Il conteggio gior-
naliern del passi & state misumto con pedometn
(sportline 330, TI34).

Riswlra. Mella pritna metd della gravidanza s
sone manifestate  differenze  statisticamente o si-
anificative di eta (p<D05), peso (p< 00010, BML
(px0,001), leptina (paD00L) e rappeorte di adipo-
nectinalepting (pe0,05). Mella prirma rmeta della
gravidanza, ssbbene il gmippo soviappeso-obesita
percorresse una media di un ke o pio rispetto al
gruppe di peso nocrmale; §ovalori della leptina rad-
doppiavann quelli-del secondo gnippa, che mo-
strava una tendenza ad una maggiors adiponecting,
Mella seconda meta della gravidanza la distanza
percorsa erad uguals inentrambi i gruppi. Analoga-
mente, | valor dell'adiponecting sono diminiti in
entrambi | gruppi, ma il decremento era naggiore
nel gruppe di sovappescobesita, Daltra parte, i
valor della lepting sono aumentatl in entrambi i
aruppi e, sebbene 1 tendenza fosss superiore nel
gruppo sovEappesa-obesita, 18 differenza statistica
si perdeva. I dispendio energetico medio settima-
nale delle pazienti era leagero (1,529 MET). Il tipo
di wita con una scarsa attivita durante la gravidanza
neon sernbra alterare | livelli sierici di adiponectina
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oltre l'influenza del BMIL Nel nostro sdio, §livelli
serici di lepting sono statl determinati nella prito
metd della gravidanza dal BLI e non dall'attivita
fisica.

Conclusioni. Né adiponecting né leptina ven-
gono roodificate da una scarsa attivita nelle donne
gravide messicane seoondo quantn misurato oon
pedornetra,

ParclE CHIAVE: Adiponecting - Indice di massa cor-
poresa - Lepling - Obesita - Gravidanza.
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