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mellitus.

Exposure to an adverse fetal and/or early postnatal environment may lead to a number of chronic diseases in the
future life of offspring. One such condition is diabetes in pregnancy- both preexisting DM and gestational diabetes

Diabetes in pregnancy can be 1 of 3 types: pre-existing
type 1 diabetes, pre-existing type 2 diabetes and
gestational diabetes (diabetes with onset or first
diagnosis in pregnancy). Drastic increase in prevalence
of all 3 types of pregnancy diabetes have been noted in
recent years! and hence a matter of concern. The
prevalence of GDM in India varies from 3.8 to 21% in
different parts of the country, depending on the
geographical locations and diagnostic methods used™
and nearly 125 million people in India are expected to
develop Type2 DM by 2040.

Diabetes in pregnancy is associated with both short term
and long term consequences in offspring and mother.
While GDM is associated with an increase in adverse
fetal and neonatal outcomes such as fetal macrosomia,
birth injury, neonatal hyperbilirubinemia, hypoglycemia,
hypocalcemia, polycythemia, idiopathic respiratory
distress syndrome, perinatal mortality; pregestational
diabetes is associated with an increase risk of congenital
malformations in fetus and both macrosomia and fetal
growth retardation. These are the short term effects of
diabetes in pregnancy, but of major concern are the long
term impacts of diabetes in pregnancy on the health of
offspring.

At critical and delicate period of fetal development, the
process by which a stimulus induces long-term impacts
on fetus is termed as metabolic memory.®! This
phenomenon is thought to reflect permanent effects of
unbalanced fetal nutrition on structural as well as
physiological systems (programming) on fetus.

According to Pederson hyperglycemia—hyperinsulinism
hypothesis - maternal hyperglycemia results in fetal
hyperglycemia due to trans-placental transmission of
glucose and hence hypertrophy of fetal islet tissue and
insulin  hypersecretion.™  Freinkel modification of

Pederson’s hypothesis suggested that in diabetic
pregnancies, maternal fuels such as lipids and amino
acids in addition to elevated glucose concentrations reach
the fetus and stimulate the fetal pancreas and liver to
secrete more insulin and insulin-like growth factors.” As
a result, fetal fuels are consumed at an increased rate
leading to greater tissue anabolism and macrosomia.
Freinkel postulated that this will have long-lasting effects
on the structure and metabolic functions of the fetus, and
may cause obesity associated with metabolic syndrome,
hypertension, insulin resistance and type 2diabetes in
later life®®, this is known as ‘fuel-mediated
teratogenesis’. Maternal hypercholesterolemia during
pregnancy is associated with greatly increased fatty
streak formation in human fetal arteries and accelerated
progression of atherosclerosis during childhood and high
chances of coronary artery disease. ™

Studies have shown that increased fetal insulin and IGF
levels in macrosomic babies have mitogenic effects on
the fetal breast tissue. This theory explains the increased
incidence of breast carcinoma in women who where
macrosomic at the time of birth.

Maternal diabetes has also been implicated in adverse
psychological outcomes in the offspring, including lower
psychomotor development and cognitive function.
Some researchers have also suggested a link between
exposure to maternal diabetes and the development of
schizophrenia.”

Studies on Pima Indians have shown that besides a
genetic transmission of diabetes, the diabetic intra-
uterine milieu can also lead to development of diabetes
in the offspring. Impaired glucose tolerance is more
frequent in children of mothers who had diabetes during
pregnancy than in children of mothers who developed
diabetes after pregnancy.'” Studies have shown that
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35% of patients with gestational diabetes were offspring
of diabetic mothers compared with only 5% of
normoglycemic mothers. Studies have shown that
oxidative stress due to free radical damage and lipid
peroxidation affects fetal ‘programming’ and the
transmission of a diabetogenic tendency to the next
generation through permanent alteration of DNA and
tissue damage in the developing fetus.

Diabetes is a major public health problem, especially in
emerging countries such as India. There is now strong
evidence indicating that maternal hyperglycemia creates
a hostile intrauterine environment and programmes the
growing fetus for the risk of non communicable diseases
in later life. A meticulous glycemic control has been
shown to reduce the immediate effects of GDM on the
fetus however its role in preventing the long-term NCD
outcomes in the offspring is not known. This warrants
further studies in this field. Early detection of diabetes in
pregnancy, optimal diabetic control, good antenatal and
perinatal care for all women and adequate lactation and
nutrition after birth are priorities.
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