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Abstract

The prevalence of Gestational Diabetes Mellitus (GDM) is raising worldwide parallel to the increment in the prevalence of 
obesity and Type2 Diabetes Mellitus. Gestational diabetes mellitus (GDM) affects about 6% of gestations and manifests after the 
24th week of gestation. GDM is associated with motherly and neonatal adverse consequences. These consequences are not known 
by the populations of neighboring areas of developing Countries like Cameroon. Maintaining adequate blood glucose levels in GDM 
reduces morbidity for both mother and baby. For the first time a research on antidiabetic plants commonly used in Cameroon is 
done to select amongst them those which can help in the regulation of deficiency in hormones production, in the improvement of 
uterine and placental abnormalities and glucose teratogenic capability. To achieve this objective a systematical search was done 
using engines related to the effects such as: Enhance a drop-in insulin performance in its appropriate receptors in gestational 
diabetes; regulate hormones secreted by the placenta and fetus; prevent macrosomia; prevent growth disturbances; reduce 
congenital and maternal anomalies in gestational diabetes like (preeclampsia; hypotension; vascular lesions and post-gestational 
diabetes). A variety of placental hormones including estrogens, cortisol, human chorionic go-nadotrophin (HCG), progesterone 
and human placental lactogen are produced to maintain the pregnancy, and the risk of insulin resistance becomes greater. Some of 
these hormones can have a blocking effect on insulin, called contra-insulin effect, which usually begins about 20 to 24 weeks into 
the pregnancy. Typically, the pancreas is able to make additional insulin to overcome insulin resistance, but when the production 
of insulin is not enough to overcome the effect of the placental hormones, gestational diabetes results. Gestational diabetes is not 
caused by a lack of insulin, but by other hormones produced during pregnancy that can make insulin less effective, a condition 
referred to as insulin resistance. According to the recent redefinition, GDM is characterized by insulin resistance and fasting 
glycaemia levels higher than 92 mg per ml. Do known anti-diabetic plants regularly used in Cameroon help in the management of 
hormones deficiency production, uterine and placental abnormalities and glucose teratogenic capability connected to this disease? 
Zingiber officinale Lin. is currently the most potent herbal medicine habitually used to control the blood glucose levels and help 
prevent disorders resulting to the consequences of severe maternal hyperglycemia on postnatal development of offspring.
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Introduction
Gestational Diabetes Mellitus (GDM) is a condition in which a 

hormone produced by the placenta inhibits the body from using 
insulin successfully. Glucose builds up in the blood instead of 
being engrossed by the cells. The question is what hormones does 
the placenta produce which cause diabetes during pregnancy? 
Pregnancy is a period of changes in hormone levels that can have 
many effects. As the placenta grows or as the pregnancy advances, 
there are six key hormones which play important roles in baby’s 
development, and other effects [1, 2]. 

Human Chorionic Gonadotropin (HCG)
HCG is the most an important hormone in early pregnancy, 

produced by the placenta after implantation, and supports the 
function of a temporary structure in the ovaries, called corpus 
luteum which produces other key hormones during early 
pregnancy. It belongs to the glycoprotein family hormone, sharing 
similarities with other members of this family, such as hypophysary 
LH and FSH. Different in-vitro studies have also reported that HCG 
is important for immunotolerance, as it overpowers the maternal 
immunological system [2-5].

Progesterone 
Progesterone is a steroid hormone, crucial for gestational 

maintenance, produced by the corpus luteum, owing to HCG 
stimulation, during the first weeks of pregnancy. After 6–8 weeks of 
gestation until the end of pregnancy, as HCG concentration declines, 
the placenta gradually becomes the main source of progesterone, 
owing to the formation of the syncytial layer. Progesterone exercises 
genomic and non-genomic actions [2-5]

Progesterone Genomic 

As the main functions progesterone stimulates in the uterus 
in-vitro decidualization of human ESC, by increasing CAMP levels 
and activating PKA signalling pathway. This steroid also promotes 
embryo implantation in animal models, by blocking oestrogens 
pro-proliferative effect in uterine epithelial cells and inducing 
genes that promote uterine receptivity [2-5].

Non-genomic actions

In addition to placentation, progesterone stimulates the 
growth of blood vessels that supply the lining of the uterus. It also 
stimulates the lining to release nutrients, providing nourishment for 
the early embryo. In addition, progesterone inhibits the contraction 
of smooth muscle in the uterus so that it grows like the baby. It  

 
promotes the growth of breast tissue and the development of milk  
ducts. Progesterone prevents lactations during pregnancy, which 
does not begin until levels drop after birth. This hormone also plays 
an important role in preparing for childbirth: it strengthens the 
muscles of the pelvic wall necessary for labor [2-5]. 

Estrogens 
As with progesterone, the corpus luteum produces estrogen 

in the early stages of pregnancy before the placenta takes over. 
Estrogen is actually a collective group of similar compounds: estrone, 
17β-estradiol most abundant, estriol, and andoestetrol. Oestrogen 
promotes embryo implantation, as it stimulates endometrial 
growth and differentiation. In human endometrial explant 
cultures, oestrogen modulates the expression of several genes 
that participate in endometrial maturation and differentiation. 
Estrogen helps the uterus to grow and maintain its lining. It 
supports the development of the fetus, including the development 
of organs and body systems. It also activates and regulates the 
production of other important pregnancy hormones. Oestradiol 
also promotes angiogenesis and vasodilatation, which indicates a 
role in the regulation of human utero-placental blood flow. Indeed, 
this steroid induces vasodilatation of uterine and placental arteries. 
Oestradiol also promotes angiogenesis. In addition to these local 
functions, oestradiol also stimulates the proliferation of mammary 
epithelium, preparing the breast for breastfeeding [2,5].

Prolactin 
Prolactin is the main hormone needed to trigger the production 

of breast milk. It enlarges the mammary glands to prepare for this. 
Remember, progesterone levels prevent lactation until the baby 
is born. Prolactin has other roles unrelated to milk production. It 
contributes to the development of the fetal lungs and brain, as well 
as the maternal immune system which tolerates the fetus [2]. 

Relaxin
Relaxin levels are highest during the first trimester of 

pregnancy, but it is present throughout. It has several roles, 
including prohibiting contraction of the uterine muscles to prevent 
premature birth. It relaxes blood vessels, increasing blood flow to 
the placenta and kidneys. This helps the mother’s body cope with 
the increased demand for oxygen and nutrients from the developing 
baby. Relaxin also helps the mother’s body prepare for birth. It 
relaxes joints in the pelvis and softens and widens the cervix to 
make delivery of the baby easier [2].

Gch1: GTPcyclohydrolase 1; PDX1: Pancreatic and duodenal home box 1; IUGR: Intrauterine growth retardation; Fgfr1: Fibroblast 
growth factor receptor 1; CaMKK: Calmodulin dependent kinase kinase; Thr172by AMPK: Threonine 172 Thr172) 72 by activated 
protein kinase; AKT1: Protein kinase B; KATP Channel: ATP-sensitive potassium channel; DCM : DNA Control Medicine ; StAR: 
Steroidogenic acute regulatory; LHR: Luteinizing hormone receptor; AR: Androgen receptor; PCOS: Polycystic ovary syndrome; 
FBS: Fasting blood sugar; DPPH: Diphenyl-2-picrylhydrazyl; NO: Nitric oxide; AGI: Alpha glucosidase inhibitors; DPP-4dipeptidyl 
peptidase-4 inhibitors; PE: Pulmonary embolism; Kp-10: kisspeptin-10; IGFBP-4: Insulin-like growth factor-binding protein 4; IGF-
1 and 2: Insulin-like growth factor-1 and 2 ; ROC: Receiver-operating characteristic
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Oxytocin 
Oxytocin only appears in significant amounts towards the end 

of pregnancy, although it is present in lesser amounts before that. 
Its levels increase when labor begins, triggering contractions. If 
labor does not start naturally, oxytocin can be used to induce it [2]. 

Hormones only Produced by Placenta

Placental lactogen
The Human Placental Lactogen (HPL), also known as human 

chorionic somatomammotropin, is a polypeptide hormone 
which assumes several growth hormone functions, including the 
enhancement of maternal IGF-1 synthesis. 

Adiponectin
Adiponectin is another important adipokine for placentation 

and gestational outcome. Adiponectin promotes insulin sensitivity, 
has anti-inflammatory and anti-atherogenic properties and its 
levels negatively correlate with body fat. 

Leptin 
During pregnancy, the human placenta synthesizes large 

amounts of leptin, which is released into maternal and fetal 
circulation and amniotic fluid. Leptin is mainly secreted by 
adipocytes into circulation, has important roles in regulation of 
bodyweight, appetite and energy homeostasis and its plasma levels 
are proportional to body fat. Moreover, this adipokine is expressed 
in several other tissues and organs and plays different functions, 
including in angiogenesis, immune function, bone metabolism 
and reproductive events. Leptin also seems to intervene in 
immunomodulation [6].

Resistin
Resistin is a cysteine-rich polypeptide that acts on insulin 

signaling pathways to induce insulin resistance, and acts on vascular 
endothelial cells and smooth muscle cells to affect cell function, 
suggesting that resistin may be involved in vascular lesion. 

Other adipokines
In addition to, adiponectin and resistin, other adipocyte-

derived proteins are produced by human placenta 

 Visfatin is a newly identified adipokine, which was originally 
isolated from human peripheral blood lymphocytes and named 
pre-B-cell colony-enhancing factor [7]. It regulates lipid and 
carbohydrate metabolism by enhancing insulin sensitivity, 
decreasing triglyceride levels, in-creasing energy expenditure and 
causing weight loss.

Fibroblast growth factor 21 is a metabolic regulator and a 
plausible target for treatment of metabolic diseases. It is primarily 
synthesized by the liver but also expressed by adipose tissue, 
thymus and pancreas [8]. 

Pregnancy-associated plasma protein A

Pregnancy-associated plasma protein A (PAPP-A) is mainly 
synthesized by the syncytiotrophoblast and EVT. The role of 
PAPP-A during pregnancy is still poorly under-stood. Because of its 
protease activity, PAPP-A decreases IGFBP-4 affinity for IGF-1 and 
2. Insulin-like growth factor-binding protein 4 is a protein that in 
humans is encoded by the IGFBP4 gene [9].

Placental protein 13

Placental protein 13 (PP13) or galectin-13 is a member of 
galectin superfamily. The role of PP13 during pregnancy is not 
fully elucidated. It is suggested that this galectin participates in 
immunotolerance, as PP13 seems to induce apoptosis of immune 
cells. The screening of maternal PP13 levels in the first trimester is 
a promising diagnostic tool for the prediction of preeclamp-sia with 
high sensitivity and specificity [10].

Kisspeptin

Kisspeptins are a family of neuropeptides. A role for kisspeptin/
Kiss1R signalling in pregnancy was already documented. In 
human placenta, Kp-10 inhibits in-vitro migration and invasion 
of trophoblasts in placental ex-plants and of primary cultures of 
first trimester EVT, by suppressing MMP-2 activity. Recent studies 
have demonstrated the involvement of the kisspeptin system 
in the processes of implantation and placentation [11]. In PE 
patients, plasma KP-10 demonstrated inverse correlation with E2 
(during the 2nd trimester), LH and FSH (during the 3rd trimester) 
and positively correlated with β-HCG (during the 3rd trimester). 
Relatively high KP-10 sensitivity with the largest area under the 
ROC curves during 2nd and 3rd trimester of pregnancy, suggesting 
that is statistically acceptable as a diagnostic screening tool to rule 
out the PE especially in 3rd trimester [12].

Clinical Interest of Placental Hormones 
Placental-related hormones play essential roles during several 

gestational events, including implantation, placentation, vascular 
remodeling, immunomodulation, labor and breastfeeding. An 
abnormal production of these hormones may imply significant 
alterations in these processes and negatively affect gestational 
course and fetal development. Two main anomalies have, therefore, 
occurred following the abnormal levels of different placental 
hormones and pregnancy-related conditions [13].

Pre-eclampsia
Pre-eclampsia is the major cause of maternal morbidity and 

mortality during pregnancy, affecting 2-8% of pregnant women. It is 
characterized by de-novo manifestation of hypertension (≥140/90 
mmHg) and proteinuria (≥300 mg/24 h), diagnosed after the 20th 
week of gestation [14].

Chromosomal Anomalies
Alterations in the normal human karyotype, either in number 

or structure of chromosomes, may have major clinical conditions as 
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a consequence. In fact, different types of chromosomal abnormality 
result in different chromosomal syndromes. Trisomy 21, also 
known as Down’s syndrome, is the most prevalent chromosomal 
anomaly and the main genetic cause of mental retardation following 
by, learning difficulties, a characteristic facial appearance and 
poor muscle tone (hypotonia) in infancy. An individual with Down 
syndrome has three copies of chromosome 21 rather than two. An 
example of monosomy, in which an individual lacks a chromosome, 
is Turner syndrome. In Turner syndrome, a female is born with only 
one sex chromosome, an X, and is usually shorter than average and 
unable to have children, among other difficulties [15].

Redefinition of GDM
According to the recent redefinition, GDM is characterized by 

insulin resistance and fasting glycaemia levels higher than 92 mg 
per ml [16, 17]. Regarding other adipokines, in the second trimester 
of GDM women, visfastin levels were higher; lower or unchanged, 
compared with the control group. The FGF21 levels in one study 
were significantly higher in women with GDM at term but other 
studies reported that no alterations were observed between GDM 
and control group [18].

Other Pregnancy-Related Conditions 

Ectopic pregnancy affects about 1–2% of gestations and is 
generally diagnosed by transvginal pelvic sonography and physical 
examination [19]. This approach, however, may be questionable, 
and unknown location pregnancies need to be followed until its 
diagnosis is made. In this way, value above which an intrauterine 
pregnancy (IUP) should be visualized by ultrasonography 
evaluated, as the levels of this hormone are usually decreased in 
ectopic pregnancy [19]. There is ample evidence that an abnormal 
intrauterine environment can induce alterations in fetal metabolism 
with persisting consequences in late life such as [20]: 

a) Austere motherly diabetes complicated by vasculopathy and 
nephropathy results in intrauterine growth constraint.

b) Intrauterine growth retardation is principally due to a 
abridged uteroplacental circulation, motherly undernutrition 
or malnourishment.

c) Over-stimulation of the insulin-producing B-cells may result in 
abridged insulin secretion in future life.

d) High glucose concentrations are known to stimulate B-cell 
replication, but the typical B-cell hyperplasia in fetuses of 
diabetic mothers only happens if the fetus has a functioning 
hypothalamo-hypophyseal system.

e) Fetal hyperglycaemia induces fetal hyperinsulinaemia, which is 
known to damage the ventromedial part of the hypothalamus, 
which controls insulin secretion.

f) Normalization of the diabetic intrauterine milieu in the last part 
of pregnancy protects B-cell function and the hypothalamus.

g) Fetal hypoinsulinaemia, resulting from hypoplasia of the 
endocrine pancreas in motherly and fetal undernourishment 

or resulting from B-cell exhaustion in austere diabetes, might 
have a contrasting effect.

h) Motherly diabetes connected with hyperglycemia and 
motherly undernourishment or abridged uteroplacental 
circulation associated with hypoglycemia most probably has 
diverse effects on fetal metabolic processes/gene expression.

Non Hormonal roles of the Placenta and Fetus

a) Placenta supplies a growing fetus with nutrients and water. 

b) Insulin resistance and the amount of insulin produced 
upsurges, in response to the increase of glucose concentration. 
In this case increased IR is linked with unsuccessful motherly 
and fetal outcomes [21]. 

c) Pancreas of the fetus senses the high glucose levels and 
produces more insulin in an endeavor to use this excess of 
glucose [21]. 

Factors Upsurges the Rick of GDM

Some of the factors that may increase the GDM risk include the 
following (22):

a) Overweight or obesity

b) Family history of diabetes

c) Having given birth previously to an infant weighing greater 
than 9 pounds or 4, 0824 kg

d) Age (women who are older than 25 are at a greater risk for 
developing gestational diabetes than younger women)

e) Race (women who are African-American, American Indian, 
Asian American, Hispanic or Latino, or Pacific Islander have a 
higher risk).

f) Prediabetes, also known as impaired glucose tolerance.

Infants of mothers with gestational diabetes are vulnerable 
to several chemical imbalances, such as low serum calcium and 
low serum magnesium levels, but, in general, there are two major 
problems of gestational diabetes: macrosomia and hypoglycemia 
[22].

Macrosomia 
Macrosomia talk about a baby who is significantly larger than 

normal. Fetus converts the superfluous glucose to fat [6]. All of 
the nutrients necessary for the fetus come straightforward from 
the mother’s blood. For pregnant diabetic women, their blood has 
too much glucose. If the maternal blood has too much glucose, the 
pancreas of the fetus senses the high glucose levels and produces 
more insulin in an attempt to use this glucose. Even when the 
mother has gestational diabetes, the fetus is able to produce all 
the insulin it needs. The combination of high blood glucose levels 
from the mother and high insulin levels in the fetus results in large 
deposits of fat which causes the fetus to grow excessively large.
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Hypoglycemia. 
Hypoglycemia indicates to low blood sugar in the baby 

immediately after delivery. This problem occurs if the mother’s 
blood sugar levels have been consistently high, causing the fetus 
to have a high level of insulin in its circulation. After delivery, the 
baby continues to have a high insulin level, but it no longer has 
the high level of sugar from its mother, resulting in the newborn’s 
blood sugar level becoming very low. The baby’s blood sugar level 
is checked after birth, and if the level is too low, it may be necessary 
to give the baby glucose intravenously. Gestational diabetes is 
not caused by a lack of insulin, but by other hormones produced 
during pregnancy that can make insulin less effective, a condition 
referred to as insulin resistance. Do antidiabetic plants used in 
Cameroon useful to manage deficiency in hormones production by 
the placenta during GDM and by consequent insulin resistance? By 
having antioxidant, anti-hyperglycemic and immunosuppressive 
activities, these plants could be good candidates in the treatment 
of diabetes and diabetes in pregnancy due to hormonal dysfunction 
[22].

Methodology 

Enclosure of plants in this study
Plants include in this study may be antidiabetic, with some of 

the following activities: 

a) Anti-hyperglycemic, 

b) Against insulin resistance

c) Insulin sensitivity 

d) Antioxidant

e) Immunosuppressive 

f) Regulator of placenta hormonal disorders 

g) Control fetus macrosomia

h) Control pre-eclampsia condition

i) Prevent hypoglycemia in newborns

Gestational diabetes is a condition characterized by 
hyperglycemia that provides decreased insulin performance in 
its appropriate receptors by hormones secreted by the placenta 
and fetus. The main fetal comorbidities are macrosomia, growth 
disturbances, and congenital and maternal anomalies in gestational 
diabetes including preeclampsia, vascular lesions and post-
gestational diabetes.

For More Accuracy, Plants Admitted in this Study may 

have at Least One the Following Effects
a) Enhance a drop-in insulin performance in its appropriate 

receptors in gestational diabetes

b) Regulate hormones secreted by the placenta and fetus

c) Prevent macrosomia

d) Prevent growth disturbances, 

Reduce Congenital and Maternal Anomalies in Gesta-

tional Diabetes Like
a)  Preeclampsia

b) Hypotension

c) Vascular lesions 

d) And post-gestational diabetes 

 Each of this second group of effects was used as engine for 
previous studies research on antidiabetic plants used in Cameroon. 
These engines are: “given plant name” enhances a drop-in insulin 
performance in its appropriate receptors in gestational diabetes; 
“given plant name” regulates hormones secreted by the placenta 
or fetus; “given plant name” prevents macrosomia; “given plant 
name” prevents growth disturbances; “given plant name” reduces 
congenital and maternal anomalies in gestational diabetes like 
(preeclampsia; hypotension; vascular lesions and post-gestational 
diabetes). This research was carried out in Google, Google scholar, 
PubMed, Only plants that are using in Cameroon will be retain 
our attention. The plants authentication was performed from 
the Project of the World Flora Online Consortium and at National 
herbarium of Cameroon.

Results
Advances in the control of diabetes in the decades since 

the discovery of insulin in the 1920’s have reduced the risk for 
birth imperfections by diabetic pregnant women. The update 
improvements of the diagnostic, the uterine and placental 
abnormalities, the nutritional disorders and the management of 
impairments on the mothers and the offsprings due to deficiency in 
hormones production by the placenta or fetus are presented below, 
following by the antidiabetic plants with potential effects for their 
control.

Roles of Ghrelin in the Regulation of Postnatal Growth 

and Several Diseases
Ghrelin has been one of the most studied intestine-derived 

molecules in childhood obesity. Troubles of its pathway have been 
projected as the basic pathophysiology for numerous diseases 
such as: growth hormone insufficiency, anorexia nervosis, 
cachexia, chronic heart failure, gastrointestinal motility conditions, 
osteoporosis, and obesity and Prader-Willi syndrome [23]. Ghrelin 
increases AMPK activity in the hypothalamus, depressing levels of 
malonyl∼CoA, inducing carnitine palmitoyl transferase-1, elevating 
long chain fatty acids, releasing NPY and stimulating hunger [24]. 
Ghrelin levels are inversely associated with BMI, and there is a 
negative connotation between insulin and this hormone. James et 
al. [25] informed that ghrelin levels are connected with slow weight 
gain from birth to 3 months of age, which links it to postnatal growth 
of the catch. In a study of 208 premature newborns, Darendeliler et 
al. [26] informed that at prepubertal age, premature newborns had 
higher ghrelin levels than full-term newborns [27].This sustained 
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upsurge in ghrelin may be necessary for the compensatory growth 
to which they are subjected, but it does not associate with the 
degree of catch-up growth attained or the insulin concentrations 
found. Similar results were published the following year by 
Darendeliler et al. [28] analyzing prepubertal newborns congenital 
large for gestational age, recording that non-obese newborns 
had lower ghrelin concentrations than those born in AGA, telling 
that birth weight is in fact a central determinant of blood levels 
of ghrelin during infancy. Maffeis et al. [29] have recommended 
that the introduction of insulin secretion during meals promotes 
a reduction in ghrelin concentration and that in conditions of 
insulin resistance, this weakening is abridged. Nonetheless, even 
if this is true, this inhibitory outcome of the diet is lost in infancy, 
suggesting that ghrelin performances as an anabolic hormone 
projected to offer the substrates essential for growth [30]. This 
dietetic outcome on ghrelin be influenced by the accessibility of 
insulin and its insufficiency may explain the overeating observed in 
type 1 diabetes [31]. 

Congenital Leptin Deficiency and Polyphagia Leading to 

Early Obesity
Basha and Arslanian [32] conducted a trial in using overweight 

youngsters as subjects to evaluate the potency of insulin inhibition, 
recording that fasting ghrelin is determined by insulin sensitivity 
independent of adiposity. Obesity is a multifactorial disease that 
has no evident genetic cause. Obesity is known to be a hereditary 
disorder, with a heritability of 0.7 to 0.8 [33]. Lessons have been 
learned from monogenic syndromes such as congenital leptin 
deficiency which is characterized by overeating and early obesity. 
The mutations that cause this disease produce a functional protein 
that cannot facilitate appetite control, and patients develop binge 
eating very early. Persons carrying this mutation are candidates for 
replacing leptin because it is the defective molecule. Gibson et al. 
[34] informed the 4-year treatment of a subject (with the Δ133G 
mutation) with the subcutaneous recombinant leptin, supplying 
advantageous and lasting control effects on hyperinsulinemia, 
hyperlipidemia, mass distribution fat and TSH amounts. Not all 
mutations are localized to a gene and they do not have as profound 
an effect as the old Mendelian syndrome; most of the genes 
associated with obesity [35] interact with each other to express a 
phenotype that will end in abdominal obesity [27].

Glucose Metabolism and Onset of Obesity
Nutritional and hormonal factors can interfere with the proper 

development of the hypothalamus and its subsequent function, 
manifested by eating disorders [36,37] Women with type 1 or 2 
diabetes before pregnancy have a higher risk of motherly and fetal 
complications than patients with gestational diabetes especially 
because the glucose in the 1st trimester is teratogenic and can 
therefore lead to malformations. “Fuel-induced teratogenesis.” is a 
theory that has been established to explain the teratogenic capability 
of glucose. Freinkel et al. have proposed that fuel in the form of 
hyperglycemia is the cause of diabetic embryopathy and fetopathy 
associated with excess fuel [38]. Various clinical discoveries have 

sustained this theory, particularly in some indigenous people 
including the Pima Indians [39,40] and Pacific Islanders [41, 42] 
which have the maximum prevalence of gestational diabetes effects 
of glucose, and macrosomia. Overnutrition is known to enhance the 
physiological and epigenetic resulting in chronic hyperglycemia, 
hyperinsulinemia and hyperleptinemia [43]. Fuel-induced cases are 
associated with motherly obesity and / or diabetes giving a specific 
metabolic profile: motherly hyperglycemia, hyperinsulinemia and 
low grade inflammation. Since insulin cannot cross the placental 
barrier, glucose is the main secretagogue in the fetal pancreas 
around week 27 of gestation. The development of skeletal muscles 
is critical for parenthood because it is responsible for the majority 
of the oxidation rates of glucose and fats. Macrosomal newborns 
have visceromegaly and large amounts of fatty tissue, but limited 
development of skeletal muscle, especially type II fibers which 
are responsible for energy production / aerobic muscle. In a fuel-
inducing environment, there is a divergence between myogenesis 
and adipogenesis, with chronic inflammation being the culprit for 
its interchanging undifferentiated [44-46] via reticence of AMPK, 
the downregulation of the pathways. 

Theory Proposed by Barker: Effect of Intrauterine 

Growth Retardation
The Phenotypic Thrifty theory suggested by Barker [47] 

attempted to elucidate the relationship between intrauterine 
growth retardation and premature death due to cardiovascular 
disease or complications of T2DM. He proposed that depending 
on the impairment inflicted on the fetus, the programming of 
several axes would determine the survival of the fetus during the 
pregnancy phase; yet the necessary measures reproduced for 
salvation are harmful in parenthood. Fetal undernourishment can 
be realized in several ways, but the overall result is always the 
same: hypoglycemia and hypoxia [27]. 

Effects of Small Placentas
Small placentas, which have not acquired sufficient remodeling 

of the spiral arteries, have difficulty in oxygenating and nourishing 
the concept, developing hypoxic placental silence [48]. It has been 
proposed that changes in the adipoinsular axis of the fetus support 
hyperinsulinism and hyperleptinemia and afford the epigenetic 
work necessary to maintain this during postnatal life [49]. Small 
fetuses for their age are generally dysmorphic, with small bodies in 
proportion to their head (sparing the brain) [50], low concentrations 
of fat mass, and a austere response to hyperglycemia apparently 
due to ontogeny and a mass of small beta cells [51]. Leptin can 
be detected as early as 17 weeks gestation [52], modulating the 
development of adipose tissue. Leptin acts like the fetal life of 
alipostatin, giving information on maturity and fat sizes. Both in 
animals and humans models fetal fat exhibits features of brown and 
white adipose tissue, and is associated with very basic being born 
with a mature hypothalamic pituitary axis [53].

Growth of Adipose Tissue and the Low Amounts of Leptin 
It should be noted that adipose tissue grows in locules (uni 
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and multiple) and that there is always a dominant unilocular tissue 
which correlates with leptin concentrations. These unilocular 
spots have impermanent adipocytes with abundant mitochondria, 
decoupling protein 1 (UCP1) and long receptor-like prolactin which 
is characteristics of brown tissue. They are able to secrete leptin by 
white adipose tissue. Lipid synthesis is a very expensive process, 
using 39 MJ / kg and in the fetus this path depends on the supply of 
oxygen and metabolic substrates [55]. In light of this, if the mother 
changes the amount of food and the quality of it, the proper growth 
of fetal adipose tissue can be modulated. Indeed, several animal 
models have shown that motherly chronic hypoxia, hypoglycemia 
and hypoinsulinemia are connected to low amounts of leptin mRNA 
[54-56].

Fetal Origins of Leptin and Weight of Newborns
The work of Vickers et al. [57,58] revealed that puppies born 

into the malnourished group were smaller at birth and had a 
higher food intake in the instantaneous postnatal period, and 
this behavior was enhanced with high calorie nourishment. They 
concluded that hyperinsulinism and hyperleptinemia are liable for 
fetal programming and overeating, obesity and high blood pressure 
in adults. For Ekert et al. [58] motherly nutrition during pregnancy 
actually reprograms leptin secretion and preserves it even in 
parenthood. Leptin expression was measured by determining 
the mRNA of the protein in the subcutaneous adipose tissue of 
mothers, reporting a negative correlation between birth weight 
and leptin rates in subcutaneous fat. Nonetheless, they were higher 
in pigs born to dams with late recovery, suggesting that leptin is 
programmed into the uterus. Thomas et al. 2001 [59] instead used 
the adolescent sheep model to assess the pattern of leptin secretion 
during pregnancy. The ewes were given a diet ranging from 
moderate to high. Leptin expression and protein were higher in 
the most overfed group, suggesting that the leptin produced was a 
reflection of fat deposition in the mother due to over nourishment. 
In addition, there was a negative correlation between motherly 
leptin rates and fetal and placental birthweight. In fetal sheep, 
leptin is known to modulate energy-consuming processes such as 
angiogenesis and hematopoiesis. It is primarily expressed in the 
brain and liver, but it can also be found in fetal skeletal muscle, 
kidneys, and peri-renaladipose depot. Mothers can have a negative 
correlation with fetal weight; nonetheless neonatal leptin rates 
have a positive correlation between birth weights in humans, and 
while altering maternal nutrition reduces serum leptin, it does not 
affect fetal levels [60]. 

Lipid Storage Capacity during Prenatal Period of Life
Muhlhparausler et al. [61], confirmed these results by analyzing 

the effect of dietary intake on leptin levels in pregnant sheep 
during the second half of gestation. They revealed that cumulative 
motherly nourishment intake augmented glucose but not leptin 
levels; nonetheless, leptin was a good substitute for fetal adiposity 
and appear to be a moderator of endogenous energy spending in 
the fetus. In 2003, the same research team revealed, once again [62] 
that a moderate upsurge in motherly and fetal intake modulates the 
expression of leptin and UCP1, elucidated by the advanced capacity 

of unilocular fat mass to synthesize proteins; these results suggest 
that lipid storage capacity is established during the prenatal period 
of life [27]. 

Epigenetic Development of Pancreas and Glucose 

Homeostasis 
The epigenetics involved in the “Small Baby” model include 

methylation changes in essential genes that switch beta cell 
ontogeny and functional differentiation [63-66]. Pancreatic and 
Duodenal Home box 1 (PDX1) is a transcription factor that controls 
the development of the growing of the bud that will become the 
pancreas. This factor shows a advanced decline in transcription in 
intrauterine growing retardation (IUGR), and it is associated with 
epigenetic regulation via histone methylation. GTPcyclohydrolase 1 
(Gch1) is part of the folate and biopterinbiosynthesis pathways and 
has been positively linked to endothelial dysfunction understood in 
diabetes. PDX1 is liable for modulating the expression of fibroblast 
growth factor receptor 1 (Fgfr1) which is involved in glucose 
homeostasis [27]. 

Genetic Mechanism of Insufficient Insulin Production in 

Postnatal Life 
In IUGR, fibroblast growth factor receptor 1 (Fgfr1) is 

upregulated and is connected to vessel dysfunction and pancreatic 
fibrosis. Lastly, IUGR is associated with an enlargement of the β cell 
cycle, reducing the number of mitoses, contributing to insufficient 
insulin production in postnatal life. The survival of the fittest fetus 
requires downregulation and shutdown of numerous stress and 
energy sensors in the liver and skeletal muscles, which is beneficial 
during pregnancy, but has harmful effects after pregnancy. Birth, 
because nutrient detection and insulin sensitivity are compromised 
[27,67]. 

Leptin Treatment of Diabetic Embryopathy and 

Fetopathy Related with Excess Glucose/Fuel
Leptin was considered as the support molecule according 

to animal and human analysis, but its place was secured once 
treatment with it was shown to reverse the developmental 
programming that occurs after motherly undernutrition during 
pregnancy [68]. Vickers et al. used 2.5 μg / g /d and depending on 
prenatal and postnatal nutritional status [69].

Dietary Treatment of Diabetic Embryopathy and 

Fetopathy Related with excess Glucose/Fuel

Dietary intervention trials have also been shown to be effective 
in reducing and / or preventing adverse effects of reprogramming, 
as shown by Wyrwoll et al. [70] using 3-fatty acids, and Zambrano 
et al. [71] (by applying a strategy of modification of the diet before 
pregnancy.

Intrauterine Environment and the Growth-Restricted 

Babies
In summary, the intrauterine environment is the key phase in 
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acquiring the metabolic tools to survive in the motherly uterus; 
the problem is what happens when the baby is born? Captivatingly, 
these methods of survival are not without risk to the unborn fetus, 
as each of these conditions (IUGR and macrosomia) brings a high 
risk of death during birth and abrupt neonatal death [72,73]; any 
disparity in epigenetic composition comes at a cost, and in the world 
of pediatrics it is high. Growth-restricted babies are small for their 
gestational age, with small masses of beta cells, hypoleptinemia, 
and signs of “chronic hunger”, while overfed offsprings are heavy, 
overhead the 90th weight for their age, with a high degree of fat 
and reduced muscle development. Both situations revolve around 
leptin rates and intracellular AMPK signaling networks [27].

Increasing by Physical Exercise of β-Oxidation of 
Fatty Acids and Glucose Transport without Insulin 

Intervention 
Exercise has numerous advantageous properties which 

makes it appropriate to include it in the day-to-day life of a high-
risk child/adolescent. The primary properties of exercise include 
enhanced GLUT4 translocation via insulin-independent pathways 
which include Nitric Oxide synthesis and AMPK activation. AMPK 
is activated via phosphorylation of Thr172by AMPK kinase or 
Calmodulin dependent kinase (CaMKK). Once this enzyme is 
stimulated, it phosphorylates atypical Protein Kinase C(PKC) 
which motivates phosphatase that will act uponIRS1, leaving the 
insulin pathway unopposed to induce Akt and glucose transporter 
translocation. Moreover, AMPK induces the expression of GLUT4 
gene through MEFA2A and MEFA2D (factor 2a myocyte enhancer). 
During AMPK activation, it will obstruct AcetilCo∼ACarboxilase 2 
(ACC2), lowering Malonyl∼CoA concentrations, spiking β-oxidation 
of fatty acids [74]. 

Antidiabetic Plants for treatment of Deficiency in 
Hormones production by the Placenta and Fetus, Uterine 
and Placental Abnormalities and Glucose Teratogenic 

Effects 
Antidiabetic plants are most frequently used in Cameroon, 

especially in hinterlands to manage hyperglycemia free of charge. 
Manifold botanicals are involved in the oral treatments in the form 
of decoction (Gymnema sylvestre (Retz.) R. Br. ex Schult., Spathodea 
campanulata P. Beauv., Catharanthus roseus Lin., Laportea ovalifolia 
(Schumach. & Thonn.) Chew.), maceration (Ocimum spp, Panax 
ginseng C.A.Mey. Allium sativum Lin. (garlic)), infusion (Opuntia spp., 
Plantago ovata Forssk., Basela alba Lin, Momordica charantia Lin. 
(Bitter melon)), powder (Mangifera indica Lin.), tisane (Camellia 
sinensis (L.) Kuntze); the details of ethno pharmacologiacal 
preparation are found in Tsabang Nole et al. 2015 [75-81]. In 
majority of the herbal medicines and secondary metabolites used 
in treating diabetes, the mechanisms of action involve regulation 
of insulin signaling pathways, translocation of GLUT-4 receptor 
and/or activation the PPARγ, etc. Several flavonoids inhibit glucose 
absorption by inhibiting intestinalα-amylase and α-glucosidase. 
In-depth studies to validate the efficacies and safeties of extracts 

of these traditional medicinal plants are needed, and large, well 
designed, clinical studies need to be carried out before the better 
use of such preparations can be recommended for treatment and/
or prevention of diabetes and its complications [82].

Activities of some antidiabetic plants related to 
gestational diabetes and its complications

Kalanchoe pinnata Lam. (Crassulaceae) 
Fasting blood glucose values were reduced to 116 mg/dl 

from 228 mg/dl on treatment with 10 mg/kg body weight of DCM 
fraction, while glycated hemoglobin improved to 8.4% compared 
with 12.9% in diabetic controls. The insulin level and lipid profile 
values were close to normal values. In vitro studies demonstrated a 
dose-dependent insulin secretagogue action. Insulin secretion was 
3.29-fold higher at 10 mg/ml as compared to the positive control. 
The insulin secretagogue activity was glucose independent and 
Kþ-ATPchannel dependent. The bioactive component of the DCM 
fraction was identified to be aphenyl alkyl ether derivative. The 
DCM fraction of Kalanchoe pinnata demonstrates excellent insulin 
secretagogue action and can be useful in treatment of diabetes 
mellitus [83].

Bryophyllum pinnatum (Crassulaceae)
The present study demonstrates the anti-diabetic property of 

aqueous extract of Bryophyllum pinnatum (BP) leaves using diabetic 
rats (albino rats) as models. At the same time, the anti-diabetic effect 
of the aqueous extract was compared to that of a sample containing 
a mixture of the extract and a commercial diabetic medicine, 
glibenclamide. A specified dosage of aqueous extract of Bryophyllum 
pinnatum (BP) leaves was administered on the experimental 
diabetic rats, and their BGL was measured and recorded. The 
results showed a significant drop in the BGL of the diabetic rats to a 
value close to normal blood glucose level within 120 minutes when 
only aqueous extract from BP leaves was used. When a sample 
containing a mixture of the aqueous extract and glibenclamide was 
administered, a further drop in BGL was observed. Therefore, the 
results reveal that aqueous extract of Bryophyllum pinnatum leaves 
have significant anti-diabetic properties, and that the performance 
of the existing drugs (glibenclamide) could be enhanced with the 
use of the aqueous extract [84].

Aloe vera (Lin.) Burm. f. (Xanthorrhoeaceae) Synonyme 

Aloe vulgaris Lam. (1783), Aloe barbadensis Mill.
The administration of Aloe vera Lin. gel has showed a 

reproductive improved in PCOS rats. This result suggests that it has a 
protective effect. Aloe vera Lin. gel also altered the ovarian-placental 
steroid status by modulating the expression of Steroidogenic acute 
regulatory (StAR), Luteinizing hormone receptor (LHR), Androgen 
Receptor (AR) and Aromatase, which could also be correlated with a 
change in hormonal profile of important steroids. Aloe vera Lin. gel 
also reduces post implantation loss during gestation period leading 
to increased fetal viability “at term”. These modulations could be 
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attributed to the nutritive and active ingredients present in Aloe 
vera gel, which independently or cumulatively act to regain fertility 
when used prior to conception. Thus, suggesting Aloe vera Lin gel 
is a good pre-conceptive agent for PCOS phenotype. Increased 
androgen synthesis, interrupted folliculogenesis, and insulin 
resistance lie at the pathophysiological fundamental of PCOS. Up-to-
date therapy for such a syndrome is use of insulin sensitizers. Large 
randomized clinical trials of metformin as the insulin-sensitizing 
drug, however, suggested that it produces various side effects after 
extended use. For this reason, an alternative therapy would be to 
use herbs with hypoglycemic potential. Aloe vera widely known 
plant is a renowned plant with such properties [85].

Allium sativum Lin. (Liliaceae) Garlic 

Garlic pill prevents macromia in gestational diabetes and could 
reduce the effects of fasting blood sugar (FBS) and deterioration 
of prediabetes symptoms (primary outcomes), as well as diastolic 
blood pressure, neonatal anthropometric indices, and mode 
of delivery (secondary outcomes) in pregnant women with 
prediabetes [86]. 

Aframomum melegueta Lin. (alligator pepper)
An intra-peritoneal injection of 13.3mg/Kg body weight of 

aqueous extract of Aframomum melegueta showed a non-significant 
increase in the weight of litters from non-treated diabetic rats (p > 
0.05) and a significant decrease in the weight of litters of treated 
diabetic pregnant rats (p < 0.05). It was concluded that Aframomum 
melegueta (alligator pepper) significantly reduces litter size 
in pregnant Sprague Dawley rats with type 1 diabetic mellitus 
(Ehiagwina, E. and Inegbenebor, U. 2016). Also, intraperitoneally 
injected with 13.3 mg/Kg body weight of aqueous extract of the 
seeds of alligator pepper in the first trimester of pregnancy can 
prevent the development of fetal macrosomia in Sprague Dawley 
rats [87,88].

Zingiber officinale Lin. (Zingiberaceae) 
Zingiber officinale extract has clearly lowed the blood glucose 

levels and help prevent disorders resulting to the consequences 
of severe maternal hyperglycemia induced by streptozotocin in 
Wistar rats on postnatal development of offspring. 

Besides, the ability of Zingiber officinale (Ginger) extracts to 
restore glycemic balance in mother and prevent the appearance of 
disorders in offspring. Several studies showed that hyperglycemia 
was due to the effects of Streptozotocin by its action on 
pancreatic β cells, leading to a reduction of the cell mass. Indeed 
Streptozotocin activates the expression of protein kinase C, liable 
for the dephosphorylation of the insulin receptor. The treatment 
of diabetic pregnant rats treated as above, with Zingiber officinale 
(ginger) extract restores glycemic equilibrium in mother and 
prevents the beginning of disorders in offspring and helps to 
prevent the properties of severe motherly hyperglycemia induced 
by streptozotocin on development of offspring. Zingiber officinale 
components gingerols, shogaols, paradols, and zingiberene 
exhibit antioxidative effect, glucose and lipid lowering effects, 
as well as immunomodulatory, anti-inflammatory, antiapoptosis 
effect. The anti-inflammatory action of ginger is attributed to 
gingerols, shogaols, and diarylheptanoids that are thought to 
obstruct the activity of cyclooxygenase, inducible NO synthase and 
lipoxygenase suppress prostagland in synthesis and interfere in 
cytokine signaling [89]. The components zingerone, gingerdione 
and dehydrozingerones had a potent antioxidant activity. Zingiber 
officinale capsule was able to diminish, 2 hours after mealtimes, in 
women with gestational diabetes of intervention group, for 8 weeks 
of treatment, the mean blood glucose, the dose of insulin received, 
and the incidence of visits to the gynecologist, significantly 
compared to control group (P < 0.05) [90] What are the disorders 
in offspring and the effects of severe motherly hyperglycemia on 
the development of offspring and mother? The (Table 1) provides 
the answers to this question. 

Table 1: Disorders related to gestational diabetes and restoration of some of them by Zingiber officinale (ginger) or its extracts

Disorders in Mother

Disorders in Offspring 

(Impact on the Development of Off-
spring)

Ability of Ginger extracts to 
Restore and Prevent the On-
set of Disorders in Offspring

Ability of Ginger Extracts to Restore 
Glycemic Balance and Prevent the 

Onset of Disorders in Mother

Slight Hyperglycemia in 
mothers

Macrosomia in the offspring: repercus-
sions of diabetes type 2 and gestational 
diabetes mellitus, with durable conse-

quences at childhood, adolescence, and 
adulthood. [91, 92]

Body weight of the offspring of 
diabetic mother is lesser than 
that observed in offspring of 

control mother [90]

High hyperglycemia in 
mothers and offspring: 

motherly type 1 diabetes

Microsomia in the offspring: a result of 
intrauterine growing constraint with pla-
cental commitment [92, 94, 95] leading to 
long-term effects, especially in metabolic 

and neurologic parameters in the children 
with durable repercussions at childhood, 

adolescence, and adulthood [90].

Increase in body weight in the 
offspring of diabetic mother 

treated with ginger, may be due 
to the decline in motherly blood 

glucose [90].

Treatments of diabetic pregnant rats with 
ginger extract decreases blood glucose 
rates and can help prevent disorders in 

offspring [90].

Undernourishment at early stages of 
offspring development [91,20].

Ginger extract and its active constitu-
ent, 6-gingerol, inhibited cholinesterase 

action, which augmented acetylcholine, a 
neurotransmitter that plays an important 

role in learning and memory [96].
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Diabetes can delay lacto-
genesis beginning by dis-

turbing prolactin discharge 
and lactose, citrate, and 

total nitrogen concentra-
tions in the milk [96].

Increase in recognition memory in 
offspring of diabetic mother treated with 

ginger.

Ginger treatment has meaningfully 
improved word recognition, numerical 

alertness, choice reaction, digital working 
memory and spatial working memory 

scores in middle-aged women [96]. 

Motherly hyperglycemia

Motherly diabetes is an intrauterine 
environment that is harmful to the 

development of offspring, can cause brain 
impairment and increases the risk of 

neurological disorders [90].

Body weight of the offspring of 
diabetic mother is lower than 
that observed in offspring of 

control [90].

Reduction of hyperglycemia [90].

Austere motherly 

hyperglycemia during the fetal and 
perinatal period predisposes offspring 
to postpone physical development and 

neurodevelopmental disorders [90]

Ginger intake during critical moments of 
fetal development is associated with an 
interaction with the neurophysiological 

methods of postnatal comportment [90].

Administration of ginger in dia-
betic mother during pregnancy 
had a beneficial outcome on the 

neurological development of 
the pups [90]

Increase in recognition memory 
in offspring of diabetic dams 

treated with ginger [90]

Ginger treatment can increase cognitive 
decline in the primary stage of dementia 

in old age [90].

Intrauterine growth 
constraint with Placental 

Commitment

Motherly type 1 diabetes can induce 
microsomia in the offspring, possibly as 
a result of intrauterine growing restric-

tion with placental commitment, [93-95] 
leading to long-term effects, especially in 
metabolic and neurologic parameters in 

the infants [95,96]

Reduced development during 
suckle, and pups remained 

small until weaning age [90]

Discussion

Limitations of Modern Treatment 
Diabetes is a chronic metabolic disorder that affects the 

quality of life in terms of physical health, social and psychological 
well-being. In spite of the enormous progress in the treatment 
of diabetes using existing commercial drugs, such as, insulin and 
oral hypoglycemic agents, the search for new drugs is imperative 
due to several limitations of the commercial drugs such as insulin 
resistance. In addition, the existing diabetic drugs are expensive and 
unaffordable by the rural population in the developing countries. 
Presently, some medicinal plants are used to treat diabetes, and 
Zingiber officinale is one of the most potent herbs traditionally used 
to treat diabetes mellitus.

Different Diabetes Mellitus Treatments
In this article we endeavored to research the following types of 

diabetes mellitus treatments such as: 

a) Hormonal, 

b) Non-hormonal or oral hypoglycemiants,

c)  Medicinal plants, 

d) Nanotechnology, 

e) And phyto-nanotechnology. 

Herbal medicines are typically used to treat diabetes mellitus by 
indigenous people in rural areas especially in Cameroon; because of 
the accessibility of a huge number of medicinal plants in the vast 
and diverse ecosystems tropical. 

The Seven Types of Non-Hormonal Antihyperglycemic 
Medications Currently Accepted for the Treatment of 

Diabetes Are

a) Biguanides, 

b) Sulfonylureas, 

c) Meglitinides, 

d) Glitazones, 

e) Alpha-glucosidase (AGI) inhibitors, 

f) Dipeptidyl peptidase-4 inhibitors ( DPP-4), 

g) and sodium-glucose co-transporter inhibitors.

Uses of these categories of antidiabetic drugs bring risks, 
limitations, and side effects when recommended in certain 
conditions in comparison to management with hormones like 
insulin and incretin-based hormonal therapy. In the present study, 
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an effort has been made to explore the antidiabetic medicinal plants, 
which may be beneficial to the scientists, health professionals, and 
research scholar, operational in the field of pharmacology and anti-
diabetes mellitus drugs discovery. Zingiber officinale, Kalanchoe 
pinnata Lam. et Aframomum melegueta Lin. can be exploited by 
pharmacologists.

Contra-indications 
Antidiabetic plants containing constituents with reverse effects 

in pregnancy like prostaglandins must be avoided. Undeniably 
prostaglandins cause powerful contractions of the uterus that 
lead eventually to ejection of the fetal or embryonic tissue, but 
their effects on smooth muscle elsewhere in the body lead to such 
worrying side effects like vomiting and diarrhea. The dose 20 gm 
of prostaglandins invaginally 3h after aborts 80% of pregnancies 
or augmented cesarian section rates. Antimetabolites such as 
methotrexate inhibit DNA synthesis in rapidly dividing cells 
such as the trophoblast, resulting in release of prostaglandins 
and cytokines, extravasation of blood into the decidua, uterine 
contractions, and ejection of embryonic or fetal tissue. Drugs 
that obstruct the synthesis of progesterone (epostane) or block 
its receptors (mifepristone) reverse the dominant influence of 
progesterone during pregnancy. The dose of 200 mg per 7 days at 
5-8 weeks causes 84% to terminate within 2 weeks, usually at 5 
days of 2nd trimester pregnancy. As a result, a cascade of events 
is initiated, including influx of leukocytes and red blood cells into 
the decidua, release of prostaglandins and cytokines, and uterine 
contractions. Addition of uterotonic agents such as prostaglandins 
results in powerful uterine contractions, which supplement 
those induced by the withdrawal of progesterone. Because these 
methods reproduce many of the same physiological changes, 
clinical management of medical abortion is similar to that of 
spontaneous abortion. Some prostaglandin-like compounds have 
also been isolated in plants such as Chromolaena spp (Asteraceae) 
Carex aquatilis (Cyperaceae) and Linum usitatissimum (Linaceae) 
water sedge; and direct precursors (arachidonic acid, di-homo-γ-
linolenic acid and eicosapentaenoic acid) have been discovered in 
a variability of plants and microorganisms, including certain red, 
brown algae [91-92]. These methods provide a useful alternative to 
surgical abortion in early pregnancy [93]. 

The use of nanomedicine in diabetic patients is in the initial 
stages, but it is may be rapidly progressing. Nanomaterials have 
exceptional physicochemical effects, such as high surface to mass 
ratio, ultra-small size, and high reactivity; these properties can be 
used to overcome the restrictions of traditional DM managements 
and diagnostic [96]. 

Conclusion
In term of this work, we notice that pregnancy is a physiological 

state characterized by drastic changes in the hormonal profile. In 
fact, during this period, placenta and fetus synthesize and secretes 
several hormones that are crucial for the regulation of distinct 
pregnancy stages, such as decidualization and implantation 
and labor, and also for the maternal metabolic adaptation and 

preparation for breastfeeding. Nevertheless, each of these hormones 
is tightly regulated in space and time by several factors, including 
by other placental hormones. On the other hand, altered levels or 
deficiency in production of placenta and fetal hormones negatively 
affect different pregnancy processes, and produce poor gestational 
outcome including microsonia and macrosomia. The deficient 
production of these hormones may also contribute to the altered 
placental growth observed in these conditions. Indeed, abnormal 
levels of hormones cause several pregnancy-related diseases like 
gestational diabetes. However, reliable biomarkers are needed for 
diseases linked to endocrine alterations and other pathologies.

In addition to hormonal deficiency, malformations related to 
the intrauterine environment such as the small placenta and the 
growth retardation of the uterus, glucose teratogenesis, the growth 
of adipose tissues, the ability to store lipids during the prenatal 
period, Chromosomal anomalies and nutritional disorders can be 
detrimental to the development of pregnancies and prenatal life. 
The use of certain hormones likes leptin, etc. and physical exercises 
can provide important corrections. The present study shows that an 
effort has been made to explore the antidiabetic medicinal plants, 
which may be beneficial to the scientists, health professionals, and 
research scholar, operational in the field of pharmacology and anti-
diabetes mellitus drugs discovery. Zingiber officinale, Kalanchoe 
pinnata Lam. et Aframomum melegueta Lin. can be exploited for by 
pharmacologists. 
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