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Sammary

Muitiple metabolic and endocrine mechanisms include progressive adaptation of maternai
metabolism through the mechanisms associated with adiposity, glycemic status,
hormonal milieu and oxidative stress. Assessed influence of glycemic and hormonal
status in coordination with magnitude of oxidative stress in diabetic versus non-diabetic
pregnant women elaborated significant increase in the circulating levels of human
placental lactogen (hPL), free estriol (E3), total estradiol (E2), fructosamine, glycated
albumin, leptin, fasting insulin versus decreased antioxidant defense mechanisms and
involved relative increase in maternal weight, body mass index (BMI), both fetal birth
weight and neonatal leptin level. Maternal and neonatal thyroid functions presented, in
diabetic relative to non-diabetic pregnancies, a significant increase in serum levels of
thyroglobulin (TG), thyroid stimulating hormone (TSH), thyroid binding globulin (TBG}
versus decreased level of free thyroxine ((FT4). The data verified the impact of glycemic
status and obesity on free radical mechanisms influencing hormonal milieu, thyrofd
economy and antioxidant defense mechanisms with a subsequent outcome on fetal
growth and maternal insuft.

Introduction

References indicated that control of most common endocrine disease during

glycemic status could delay the onset of
ischemic changes (1}. During pregnancy,
emerging challenges point to the fact that
maternal glucoregulation influences the
metabolic enviromnent during intrauterine
devetopment which may impact adversely
on fetal outcome (23, Hence, a disorder of
multiple fuels and many nutrients besides
glucose are disturbed in event to mildest
forms of diabetes in pregnancy (3).

Thyroid disorders are particularly frequent
in women and, second to diabetes are the

pregnancy (4). On the other hand, poorly
compensated diabetes mellitus may cause
alterations in the production and
metabolism of thyroid hormones (4).
Changes in maternal thyroid economy have
been reported to occur during gestation in
normal cases and furthermore in cases
delivering small for gestational age babies
(5).

Obesity in pregnancy is characterized by
insulin resistance with advanced gestation
(6,7). A close ussociation between
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hyperinsulinemia and hyperleptinemia
suggests that {ob) gene expression may be
mediated by insulin (8). The diabetic status
Is associated with antioxidant capacity and
with oxidative stress (9,10). Fructosamine
and glycated albumin have been used as
parameters of the long term glycemic status
in diabetes mellitus and reflect maternal
glucose metabolism during pregnancy (2).

On this basis, the present study aims to
evaluate the relationship between diabetes
in pregnancy and the influence of obesity,
glycemic, thyroidal, and hormonal status
and oxidative stress on fetal development.

Material and Methods

The investigation was composed of a
selected group of twenty diabetic and
twenty non-diabetic pregnant women.
Their gestational age range was 37-40
weeks and their age range was 18-28 years.
None of these cases had suffered prior to
pregnancy from hypertensive or cardiac
manifestations. They had normal liver and
kidney function tests. All cases were
subjected to the following anmalyses:
anthropometric indices [maternal weight,
body mass index (BMI) (13), fetal birth
weight, gestational age at birth] and
maternal and neonatat eptin levels (14).

Biood samples were withdrawn after
overnight fasting and sera were separated
by centrifugation. The following
biochemical parameters were assesscd:
humap placental lactogen (hPL) by
radioimmunoassay (RIA) (13) using
commercial kits from Diagnostic Products
Corporation {(DPC), Los Angles,
California, USA. free estriol (E3}, total
estradiol (E2) (14); fructosamine (15,16),
glycated albumin (17); insulin (18); and
maternal and neonatal thyroid hormonal

parameters including thyroglobulin (TG)
which was assessed by double antibody
RIA (19) using commercial kits provided
by Techland, Liege, Belgium; thyroid
stimulating hormone (TSH) (20):  free
thyroxine (FT4) (21); thyroid binding
globulin (TBG) that was monitored
according fo Glinoer et al.,, 1978 (22) using
conventional RIA (Baxter Cambridge MA,
USA), and TBG saturation was calculated
from individual T4 and TBG
determinations as the molar T4/TBG ratio
(23). Antioxidant status was monifored
by the determination of enzyme activity
of superoxide dismutase (24}, plasma
thiols, lysate thiols (25); and cerulopiasmin
(26).

Results

Anthropometric indices (Table b
showed that in diabetic pregnancy (GIf) a
statistically significant increase in maternal
weight and body mass index (BMD
{(P<0.05) and a more significant increment
in fetal birth weight and maternal and

Jneonatal serum leptin levels (P<0.01) when

compared 1o normal gestation levels (GI).

Glycemic status and hormonal levels
{Table 11} indicated in diabetic pregnancy
(GII) statistically significant higher levels
of hPL, E3, E2 and fasting insulin (P<0.05)
and a more significant values (P<0.01) of
fructosamine and glycated albumin in
comparison to GI.

Measurement of maternal thyroid
hormones (Table HI) revealed in diabetic
pregnancy (GII) a statistically significant
increase in levels of TG, TSH, TBG and
TBG saturation versus a significant decline
inlevels of FT4 (P<0.01). The same pattern
of results was monitored in levels of
neonatal thyroid hormones but with less
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Table (E): Anthropometric Indices in Maternaj and Neonates in Selected Cases. Data are Mean < S,

Farameter Normal Gestation Diabetic Pregnancy
GI (n=20) . GH (n=20}
Muaternal Weight (Kg) 7911182 91.8423 2%
Body Mass Index (BMD) (Kg/mZ2) 27.8+79 34.7£9.8%
Fetal Birth Weight (kg) 2.82+0.88 3.914.2%x
Fetal BMI (lcg/m2) 134433 16.544.6%
Gestational Age at Birth (Weeks) 3934112 38.6411.0
Maternal Serum Leptin (ng/ml.) 238466 33741085+
Neonatal Serum, Leptin {ng/ml) 412412 5.83L£1.8%*

Statistically Significant Values at * (P<0.05) and **(P<0.01),

Table (I1): Glycemic Status and Hormonal levels in Selected Cases. Data are Mean £ SD.

Parameter Normal Gestation Diabetic Pregrancy
GI (n=2(1 GII (n=201
Human Placenta] Lactogen (GPL) (mg/L) 632418 821412 8%
Free Hstriol (B3) (n mol/Ly 26.4E7.8 34.1£10.2%
Total Estradiol (E2) (n mol/L) 75.1£16.9 89.74+23 6%
Fruciosamine (p mol/L) 2824443 259459, 1%%
Glycated Albumin{%) 141439 18,844 g
Fasting Serum Tnsulin (1U/m]) 8.934+2 .4 11.2433%

Statistically Significant Valves at * (P<0.05) and **(P<(.01),.

Table (TX): Maternal and Neonata! Thyroid Fapection in Selected Cases, Data are Mean + SD.

Parameter Normal Gestation Diabetic Pregnancy
GI (n=20) ' GII (n=20)
WX) Maternal Thyroid Hormones -
Serum Thyroglobulin (TG) (ug/L) 32.4+£9.0 44 7414 6%
Thyroid Stimulating Hormone (TSH) {mU/L)
Free Thyroxine (FT4) (pmol/L) 2324072 33441 10%*
Thyroid-binding Globulin (TBG) {mg/L) 171448 123139
TBG Saturation(%) 26.3+8.1 369410 6%
B3 Neonagal Thyroid Hormones 33.8+87 452412 .6%%
TG {pg/l) 7244187 60,1113 9%
TSH (mU/L) 6.24+1.9 8.1242.6%
FT4 (pmol/L) 217467 16.814.9%

Statistically Significant Values at * (P<0.05} and **(P<0.01),
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Table (IV): Indices of Oxidative Stress in Selected Cases. Data are Mean £ 8D,

Parameter Normaj Gestation Diabetic Pregnancy
Gl (=20 GII (n=20)
Superoxide Dismutase (SOD) (ug/mL) 51.7£13.4 38.5410.9%*
Plasma Thiol (U/L) 316+87 .4 236266, 7THF
Lysate Thiol (/L) 451498.5 347+86.9%%
Ceruloplasmin {Cp) (mg/dl) 1391469 32749 1%

Statistically Significant Values at **{P<0.01).

significant differences (P<0.05) between
GI and GIL

Indices of oxidative stress (Table 1V)
illustrated in diabetic pregnancy (GII) a
statistically significant reduction (P<0.01)
in values of superoxide dismutase (SOD),
plasma thiol and lysate thiol versus a
significant increment in valses of
ceruloplasmin (P<0.01).

Discussion

The present data coincide with the
emerging awareness that-all aspects of
intrauterine development are exequisitively
sensitive to even the most minor
abnormalities of ambient fuels. It would
comply with implications that diabetes with
pregnancy has an impact on the long-range
anthropometric, metabolic, and perhaps
even cognitive development of the
offspring (3).

The assessed increments herein of
fructosamine levels in diabetic gestation
reflect the recent glycemic state of
abnormal glucose tolerance. Morcover, the
monitored increments of glycated albumin
provides additiopal information for the
detection and controt of abnormal glucose
tolerance (2). Hence, protein glycation
reflects the non-enzymatic reaction

between glucose and an amino acid group
in protein which may be altered in a
manner dependent on the level of the
glycemic control (27). This has been
hypothesized to contribute to the genesis of
neural and vascular complications as well
as permeability factors (28). '

From another perspective, women who
gain more weight during pregnancy werc
noted to pertain higher leptin levels (29).
Such a profile reflects the hypostatic role of
leptin as an afferent signal in a feedback
loop regulating fat mass (30). Evidently,
this signal could be defective in obese
individuals (31,32). In consistence,
hyperleptinemia and intrauterine growth
retardation may be inter-related (33).
Reports also noted in obese women who
have developed gestational diabetes, lower
ambilical artery flow which influences the
pattern of fetal growth (34).

On the other hand, it was noted that
increased basal and glucose-stimulated
levels of plasma insulin with advancing
gestation is paralieled with a progressive
increase in progesterone, estrogen, and
human placental lactogen (hPL) which may
affect the expression of (ob) gene {35},
However, the close association between
hyperinsulinemia and hyperleptinemia
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dappears to be more complex in obese states
(36). Previous findings illustrated the
administration of antidiabetics not only
improves insulin sensitivity and glucose
homeostasis, but also down regulates the
{ob) gene expression (37).

In alignment, the impact of glycemic
and thyroidal status on fetal development
herein is verified by the variations in
maternal hormonal levels that were
monitored with the diabetic gestational
state. Hence, the incremental levels of hPL,
E2, and TSH was paralleled with decreased
T3 and T4 maternal and neonatal values
reflecting mild thyroid abnormalities.
Moreover, the lower hirth weights confirm
such relationships to the state of
biochemical hypothyroidism evidenced
herein and reported elsewhere (23,38),

In fact, due to physiological changes of
thyroid hormone economy in the child
bearing period, thyroid dysfunction may
affect carbohydrate metabolism and worsen
glucose control in diabetic state. As well,
poorly compensated diabetes may cause
alterations in the production and
metabolism of thyroid hormones (39).

On the other hand, increased serum
TBG coincides with the assessed
hyper-estrogenic state potentiated by the
diabetic impact. This could be associated
with a decreased peripheral TBG
degradation as noted elsewhere (40),
Nonetheless, reports also identified an
estrogen-induced mechanism influencing a
reduced clearance rate of TBG with
increased sialation (41,42).

The reduction of FT4 in maternal
diabetic states may develop due to TBG
desaturation within the pattern of thyroidal
adjustment in diabetes within the 3rd
trimester of pregnaucy. Subsequently, fetai

development of mild hypothyroidism viz
lower levels of TG and FT4 versus highe:
TSH was assessed herewith in newborns.
Reports indicated that hypothyroidism
apparent during fetal and carly postnatal
life not only affects postnatal growth but
also brain development which could
influence physical and cognitive
capabilities (43},

It is evident from the data that maternat
thyroid economy presents a higher degree
of glandular stimulation verified by higher
T3/T4 ratio, TSH and TG relative to TBG
desaturation. This represents hypo- .
thyroxinemia as higher sefting of pituitary
thyrostat. Consistently, maternal thyroid
economy influences fetal birth weight and
TSH in the overall pattern verified
elsewhere in small for gestational age
babies (43,44), '

Conceivably, fetal birth weight herein is
influenced by the impact of obesity,
glycemic status, and oxidative siress viz
decrements in plasma thiol, lysate thiol and

superoxide dismutase. Hence, they
coprdinated with hyperleptinemia,
hyperinsulinemia, increments of

fructosamine, glycated albumin and
ceruloplasmin. Subsequently, alterations in
cord blood levels of ascorbic acid and
ceruloplasmin versus reduced total free
radical trapping ability of cord blood (45),
and neonatal oxygen radical toxicity may
event as noted eisewhere (46,47). It would
delineate that these babies are more
susceptible to tissue injury owing to
imbalanced prooxidant/oxidant
mechanisms initiating formation of
hydroxyl radicals playing a role in cellular
damage as reported in premature babies
(48,49). The maternal ipnefficient
antioxidant capacity implements lability to
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parti¢ipate -in pathogenic mechanisms
involving- retinal microvascular vessels
leading  to the
retinopathy(50).

In conclusion, the glycemic impaci on
thyroid economy could perpetuate a
hypothyroid status which, on the long term,
may affect-intellectual capabilities of the
newborn. The influence of {)'x;'da{ive stress
niay delineate the initiation of hydroxyl
radical formation with its anu\,me of
events resulting in tissue injury and LCHUMT
damage. :
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