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Summary

Hormonal assessment is crucial in cases of gestational diabetes to evaluate pancreatic
function. Gestational diabetes is often associated with insulin resistance. A hormone test
measures insulin levels and assesses the pancreas ability to produce this essential hormone
for blood sugar regulation. Monitoring hormones such as TSH ( Thyroid-Stimulating-
Hormone), c-peptide and prolactin can influence insulin sensitivity. A hormone profile can
detect any hormonal imbalances that may contribute to the development of gestational
diabetes, and help guide the treatment and management of this condition.

In Tebessa, a study was conducted on a population divided into three groups (women
with gestational diabetes, non-diabetic pregnant women and a control group), to perform
hormonal assessments of the following biochemical and immunological parameters

( Glycemia, HbAlc, Peptide-c, Prolactin, Insulin, TSH, OGTT).

According to the results of our statistical study, a highly significant difference was
observed between the TSH, Glycemia and Prolactin levels of patients with gestational
diabetes compared to controls .

To sum up, hormonal assessment in gestational diabetes is essential for optimal
management of the condition, prevention of complications and long-term monitoring of
mother and child, as well as preventing complications related to gestational diabetes.

Key words: Gestational diabetes, Hormonal assessment, Insulin,Pregnant women, The
pancreas



Résumé

Le bilan hormonal est crucial en cas de diabete gestationnel pour 1’évaluation de la
fonction Pancréatique : Le diabéte gestationnel est souvent li¢ a une résistance a I’insuline.
Un bilan hormonal permet de mesurer les niveaux d’insuline et d’évaluer la capacité du
pancréas a produire cette hormone essentielle pour la régulation de la glycémie. Et la suivi
des Hormones telles que TSH, peptide c, prolactine peuvent influencer la sensibilité a
I’insuline. Le bilan hormonale permet de détecter d’éventuels déséquilibres hormonaux qui
peuvent contribuer au développement di diabete gestationnel et aider a guider le traitement
et la gestion de cette condition.

Dans la région de Tebessa on a fait une étude sur une population de trois groupes (des
Femmes qui atteint le diabéte gestationnel, des Femmes enceintes non-diabétique et groupe
de témoins) , pour I’accomplir des bilans hormonales de différents parameétres
biochimiques et immunologiques suivantes ( Glycémie, HbAlc, Peptide-c, Prolactine,
Insuline, TSH , HGPO ).

D’apreés les résultats de notre étude statistique, une différence trés hautement significative
entre le taux de TSH, Glycémie, Prolactine des patients atteints le diabéte gestationnel
comparait aux témoins.

En résumé, le bilan hormonal en cas de diabete gestationnel est essentiel pour une gestion
optimale de la condition, la prévention des complications et le suivi a long terme de la
mere et de I’enfant, ainsi que pour prévenir les complications liées au diabéte gestationnel.

Les mots clée: Diab¢te gestationnel, Bilan hormonal, Insuline, Femmes enceintes, Le
pancréas



uadla

Jaall (g S dagi o La Glle | Guly Sl Adpda il Joal) (5 S Vs 5 aa ) &l T el 5 g el apill e}
Osaoel) 138 L) e (el Sl 8 508 iy g (Gal i) Ol giose g el JUER) Gy Gl ) A sl

aiall (5 ga el 4xiall () g sell Aniall (5 5a sel) Jia i g sed) Al ya i O (Rany pall S audaiil ol

O oS Ol s dpliaa e Y g )5 i) g ol syl diall () sa el dsiall () ga el dviall () g el
o2 zole 4un i o aebun g cJanll (g S skl 8 aalui 38 44 e pp YR (g (g il ga el pand S

Lo A

e Jalsa sy cdaall (5 5% cililian sl e gana O (a e sana ol Al 53 Cu jal dng dikia b
355 k) Al Lo i 5 4 pund Ao yuboall 2 el lanil) o) YA e e pana s o5 Sl ililian
(Aol 3aa1) Saaall () ga jedlecpd a1 Y 5 5l caall

el (5 Sall aiall () s el il sinse G TAL S (38 lia IS ciloan ) Ll o il G g
Al el 46 lie Jeal) (g jSas am ye o) (Y 5 all 5 )l 3 Sl

e Laall (e 40 gl g AMal Bl 5 oD 5 jpain deall (5580 Va5 sa sl aniill aed o sl Aadla
cdeall (o S A el cilie Liaal) e A3 61 (e Sliad oy shall (saal) e Jakall g 231 280 5 g

b Sl (Jal gl e laail), i) ¢ g0 el anill ¢ Jaall (5 S s Apalidal) cilalSl)



and inspiration. It is with humility that we acknowledge his benevolence
granting us the determination, patience, and perseverance necessary to
complete this work.

We wish to thank Mr.GOUDJIL Taher for his unwavering availability, and
his unfailing confidence in our potential. His invaluable advice and
constructive criticism have been beacons on this academic journey.

We would like to pay special thanks to Mr. BENKHEDHIR Karim whose
enlightened advice and judicious guidance have enriched our career. Your
constant encouragement has been the pillar on which we have been able to
lean and move forward with confidence..

We would thank the jury president Pr.ROUABHI Rachid, whose honorary
presence has brightened this crucial stage of our academic life.

Also like to express our gratitude to jury Examiner Ms. MANSOUR Fadhila,
your participation in this defense and your valuable insights have been an
honor and a source of enrichment for us.

Thanks to Mr. ZOGHLMI Tidjani for your support has been invaluable on
our journey, and we wanted to take a moment to express our s1nc%gratitude

wé

Thank you.

e




To my dear parents Abdellaatif cm}-[ Laila

C
L
A
S
S
04
E

your unwavering support and love have been my guiding light throughout this journey. Your
belief in me has given me the strength to reach this milestone. I am forever grateful for all the
sacrifices you've made to see me succeed. Thanks for being my rock and my inspiration.

To my beloved sisters, IRram and Arwa

Ikram your support and love have always been the source of my strength and optimism.

Arwa your laughter, kindness, and endless curiosity inspire me every day
To my brothers, Chihab and Takj
You are my strength and my confidants, Thank you for being my pillars of support.

To my grandmother, Tourkia and Beya

You are the pillars of our family, the keepers of our traditions, and the embodiment of love
and wisdom. Your presence in our lives brings warmth and light to our hearts.

To my aunts, Saida, Nedjma, Nacira, Halima and Rahma

you are the shining stars in our family, radiating love, kindness, and strength.

fMy dear friends, Ibtissam, Chaima, dhikra, oumaima
Lamia, Alaa, Kouka...

are the eart and soul of this wonderful friendship. I am grateful for every moment
we've spent together.

My dear colleague Hadjer

kilm(
KK Ivalue the pa tnersth we share and the experiences we've had together. Thank you for

bemg an amazmg compamon.

AOUMEUR Rithat




I dedicate this work to :

My dear parents

No dedication, no words could adequately express the gratitude and love i
have for you. Thank you for every moment you spent with me. Your support
and encouragment have always given me the strengh to persevere and thrive

in life.
My dear sister Sarah

I love you so much, thank you for illuminating the path of my studies and
for always being by my side, thank you for always providing me with
positive energy. Maty god keep you for me and grant you health and

hapiness.

My dear friends

Thank you for your love and for being with me in difficult times and

: adversity.
— —




Figures [ist :

N Figure title Page
1 [llustration of the excessive rise in blood glucose levels 04
2 The difference between a healthy pancreatic cell and a

type 1 diabetes cell 05
3 Schematic representation the impact of abnormal insulin

secretion and insulin sensitivity in type 2 diabetes 06
4 The hormones secreted by the placenta 13
5 short and long-term gestational diabetes complication 14
6 Appoaches for managing gestational diabetes. 16
7 Glycemia (g/1) levels variations in NPW, PW and GD 33
8 OGTT (g/l) levels variations in NPW, PW and GD 34
9 HbAlc (%) levels variations in NPW, PW and GD 35
10 Insulin (uUl/mL) levels variations in NPW, PW and GD 36
11 C-peptide (ng/mL) levels variations in NPW, PW and

GD 37
12 TSH (uUl/mL) levels variations in NPW, PW and GD 38
13 Prolactin (mU/L) levels variations in NPW, PW and GD

39




[

Tables (ist
Table title

Glycemia level variations in non-pregnant women,
pregnant women, and women with gestational diabetes.

OGTT level variations in non-pregnant women, pregnant
women, and women with gestational diabetes.

HbAc level variations in non-pregnant women,
pregnant women, and women with gestational diabetes.

Insulin level variations in non-pregnant women, pregnant
women, and women with gestational diabetes.

C-peptid level variations in non-pregnant women,
pregnant women, and women with gestational diabetes.
TSH level variations in non-pregnant women, pregnant
women, and women with gestational diabetes.

Prolactin level variations in non-pregnant women,
pregnant women, and women with gestational diabetes.
Person’s correlation between hormones and gestational
diabetes profile

Page
33

34

39

40



Abreviationslist :

Abreviations Designation
GD Gestational Diabetes
TSH Thyroid-stimulating hormone
OGTT Oral glucodetolerance test
HbAlc Hemoglobin type A separated on cation
exchange chromatography
BMI Body mass index
HHS hyperosmolar hyperglycemic state
LDL Low-density lipoprotein
HDL High-density lipoprotein
hPL Human placental lactogen
hCG Human chorionic gonadotropin
CRH Corticotropin-releasing hormone
HPA Hypothalamic-pituitary-adernal axis
GH Growth hormone
FSH Follicle-stimulating hormone
LH Luteinizing hormone
T4 Thyroxine
T3 Triiodothyronine
C-peptide Connecting peptide




Contents

Abstract
Summary
Laile
Acknowledgments
Dedication
List of tables
List of figures
List of abbreviations

Bibliographical synthesis

Chapter I: Diabets

) B ) 1 1<) 1 | 1 2SR PRRPPUPRRPPIN 4
2. DfIMIION ...ttt e e ae et ab e e s ate e sbeesbeesbeeeas 4
3. ClaSSHICATION .....ceeeiiiiiiiii ettt sttt et e e st e e st e e sabe e sbeesbeeesaeeesanes 5
R I B T I LT o L 5
3.2, TYPE 2 dIiaDEtes: .....cc..ooiiiiiiieeiee et e st 6
3.3. Gestational diabhetes: .............cocoiiiiiiiiiiii e 6
Q. SYIMIPEOINIS: ..ottt ettt et e st e et e e bte e bt e e beeesabeesabeesabeesabeesabeesbeeessbeessbeesaseesareesabeesanes 7
5. Complications of diabetes: .............cccooiiiiiiiiiiiiieee e 7
5.1, Acute cOmMPLICAtIONS: .......cociiiiiiiiiiiiiee s 7
5.2. Chronic complications: ..............coocuiiiiiiiiiiiiiiee ettt e e e e saee e sae e sreesreeens 8
6. Diabetes FiSK FACLOIS: ..........ociiiiiiiiiii et e e 8
6.1. Non-modifiable riSKFactors :............ccociriiiiiiiiiiii s 9
6.2. Modifiable riSKEACtOrs = .........cccooiiiiiiiiii e e 9

Chapter II: Gestational Diabetes

Lo DEfINItION: ..ot sttt ettt et st st st e tesateeaeesateeaee 11
2. Etiology of Gestational Diabetes : .............c.ccooiiiiiiiiiiiiiii e 11
R T 001 11 0] 110213 T1) 1 RSP 14



4. Screening for GestationalDiabetes :.............c.ccocoviiiiiiiiniinin e 15

5. Treatment for GestationalDIabetes ¢ ...t aaaaes 15

Chapter II1: Hormonal Tests

Lo GeMeIality ....c.ooiiiiiieeee e e s b et r e ne e s 18
2. Hormones and their Fole ..............coooiiiiiiiiiiiiii e s 18
2.2.  Follicle-stimulating hormone (FSH) and luteinizing hormone (LH): ........................ 18
K Y . - P 18
2.4, ProlactiN......coooiiiiiiiiiiieec et sttt e be e e ae e et e e nareas 19
2.5, ESTIOZENS:. ..o et nne s 19
K TR 4 (0T 1 Q1) 1 -SSP 19
2.7.  Insulin and GIUCAZOM:. ..........coociiiiiiiiiieiieecee ettt e s te e e beessbeeesaeeesans 19
3. Hormonal changes in Gestational Diabetes ................cccccoooiiiiniiiiiniinie e 20
3.1.Insulin secretion abnormality ..............ccccooiriiiinininie e 20
3.2. Increased inSUlin reSiStance.............coceevieiiiiiiiiiiiiieee e 20
3.3. Hormones and gestational diabetes ..................ccoccooiiiiiiininiie e 21
4. The importance of a hormonal assessment in cases of gestational diabetes...................... 24

Experimental part

Material and MeEthodes ................cooiiiiiiiiiiii et 28
RESUILS ...ttt ettt b et e b e s bt eat et e be e bt et et e s bt eat et e beeaeeteneenas 35
DISCUSSION ..ttt ettt st e st sb e bt e b e bt e s bt e s bt e s bt e bt e b e e bt et e e sbeeabe e bt e beebeenbeebeebeebeenbeenbeensean 44
Conclusion
References

Appendix


file:///D:/فيصل غلاب/People.docx
file:///D:/فيصل غلاب/People.docx
file:///D:/فيصل غلاب/People.docx
file:///D:/فيصل غلاب/People.docx
file:///D:/فيصل غلاب/People.docx
file:///D:/فيصل غلاب/People.docx

Bibliographical
synthesis



Introduction



Introduction

Diabetes is a chronic metabolic disorder characterized by persistent hyperglycemia,
resulting either from insufficient insulin production by the pancreas or from the ineffective
utilization of insulin by the body. There are several types of diabetes, with the principal

forms being Type 1 diabetes, Type 2 diabetes, and gestational diabetes (Atlas, 2015)

Gestational diabetes is a form of diabetes that occurs during pregnancy in women
who were not previously diabetic. This condition arises due to specific hormonal and
metabolic changes associated with pregnancy, leading to increased insulin resistance, it
presents significant risks for both the mother and the child, including complications at birth

and a heightened predisposition to Type 2 diabetes later in life (Momo ef al., 2021)

Hormonal changes during pregnancy play a central role in the development of
gestational diabetes. Hormones such as placental lactogen, cortisol, TSH, and prolactin
alter the body’s sensitivity to insulin, thereby contributing to hyperglycemia. These
hormonal alterations necessitate rigorous monitoring to effectively prevent and manage

associated complications (Barras & Héritier., 2011)

The importance of hormonal assessment in cases of gestational diabetes is crucial.
A thorough hormonal evaluation not only facilitates the early diagnosis of this condition
but also aids in tailoring therapeutic strategies to ensure the health of both the mother and
the child. Indeed, the proper management of gestational diabetes relies on a precise
understanding of the hormonal and metabolic interactions involved, thereby minimizing

risks and optimizing obstetric outcomes.(Berdah, 2010)

In our research, we aim to explore the intricate interplay between hormonal changes
and gestational diabetes, with a particular focus on novel biomarkers and advanced
assessment techniques. Through longitudinal studies tracking hormonal trajectories
throughout pregnancy, we aim to elucidate how these changes vary among different
populations and their implications for maternal health. By evaluating the effectiveness of
targeted interventions aimed at modulating hormonal pathways implicated in gestational

diabetes, we aspire to enhance the management and outcomes of this condition.

Our work aims to explore the generalities of diabetes, delve into the understanding
of gestational diabetes and its accompanying hormonal changes, and highlight the

significance of hormonal assessment in the management of gestational diabetes.
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1. Generality

When unnatural chemical reactions interfere with metabolic processes, when there
is a loss of enzymes or hormones essential for necessary chemical reactions, or in the
case of liver disease, pancreas, adrenal glands, or other organs involved in metabolism, it

leads to metabolic disorders.

Metabolic diseases are a group of disorders that result from the absence or dysfunction
of certain enzymes required for metabolic reactions in the cell. Diabetes is one of the
most common metabolic diseases. It is characterised by the body's inability to regulate
blood glucose levels correctly, which can lead to serious long-term complications.(Lotfy

etal., 2017).

2. Definition

Diabetes is a chronic, metabolic disease characterized by elevated levels of blood
glucose (or blood sugar), which leads over time to serious damage to the heart, blood
vessels, eyes, kidneys and nerves. The most common is type 2 diabetes, usually in adults,
which occurs when the body becomes resistant to insulin or doesn't make enough insulin.
In the past three decades the prevalence of type 2 diabetes has risen dramatically in
countries of all income levels. Type 1 diabetes, once known as juvenile diabetes or
insulin-dependent diabetes, is a chronic condition in which the pancreas produces little
or no insulin by itself.

For people living with diabetes, access to affordable treatment, including insulin, is

critical to their survival. (World health organization)

Normal blood High blood
glucose glucose

glucose
glucose

blood blood

Figure 01: Illustration of the excessive rise in blood glucose levels (Soufiane adjana, 2022)
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3. Classification

3.1. Type 1 diabetes

Type 1 diabetes is caused by the destruction of B-cells , typically leading to an
absolute insulin deficiency. Usually, the destruction of B-cells is an immune-mediated
process (identified as type 1A), but a small group of cases present with an idiopathic
form of the disease (identified as type 1B). The classic clinical features of type 1 cases
include abrupt onset at a young age, before the age of 35, normal body mass index

(BMI), and high risk of diabetic ketoacidosis.

This form of diabetes accounts for 5-10% of diabetes cases.(Dimeglio ez al., 2018)

Langerhans' islets

Healthy pancreas Pancreas with type 1 diabetes
O
cell

destroyed

Insulin production No insulin production

Figure 02:The difference between a healthy pancreatic cell and a type 1 diabetes cell (FRED,
2022).
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3.2. Type 2 diabetes:

Type 2 diabetes is due to cells dysfunction leading to progressive loss of insulin
secretion against a background of insulin resistance(Chatterjee et al., 2017). Type 2
diabetes differs greatly from type 1 in terms of clinical characteristics (features), as the
onset of the disease is slow and generally at a later age. Most cases are overweight.
Generally do not develop with ketoacidosis. It represents between 90 and 95% of diabetes

cases(Defronzo et al., 2015).

/I'_iberation
of AGL

Insulin-secretion
deficiency

/Hepaticgluccse \

\Glucose
production

~ uptake

Resistance to insulin
action

Figure 03: Schematic representation the impact of abnormal insulin secretion and insulin

sensitivity in type 2 diabetes (Colette & Monnier , 2014).

3.3. Gestational diabetes:

Gestational diabetes (GD) (is defined as glucose intolerance occurring during
pregnancy)is a type of diabetes diagnosed during pregnancy, usually during the second
or third trimester, in women who had not previously been diagnosed with

diabetes(Mack & Tomich., 2017).

Typically, Gestational diabetes does not persist after childbirth, but some cases of type 2

diabetes are discovered after the post-partum period.
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Being overweight, advanced age, family history of diabetes or personal history of GD

are the most common risk factors (MclIntyre et al., 2019).

4. Symptoms

The classic symptoms of diabetes include polyuria, polydipsia, fatigue and
weakness.Type 1 diabetic patients also experience weight loss despite an increased appetite,
and sometimes blurred vision. In type 1 diabetes, symptoms typically develop over a few
days or weeks; so cases are unlikely to be diagnosed as a result of routine medical
screening. However, the onset of type 2 diabetes is often not associated with clinical signs,
so patients are usually diagnosed during a routine check-up. In addition to the classic
symptoms of diabetes, cases of type 2 may also present with other conditions such as

nephropathic (Ramachandran, 2014).

5. Complications of diabetes

5.1.  Acute complications

e Hypoglycemia:

This is a frequent and unpleasant complication, occurring most often in type 1 diabetics,

and can lead to a hypoglycemic coma (Papatheodorou et al., 2016).

e Acidosis:

Diabetic ketoacidosis is one of the most severe acute complications of diabetes.
diabetes, which can lead to coma and even death, this result from insulin deficiency,
leading to an accumulation of ketone bodies toxic chemical substances, which are
responsible for metabolic acidification, which is the cause of the clinical signs

(Papatheodorou et al., 2018).

e Hyperosmolar coma:

Hyperosmolar coma, also known as hyperosmolar hyperglycemic state (HHS), is a
serious medical condition characterized by extremely high blood sugar levels
(hyperglycemia), severe dehydration, and altered mental status leading to coma. This

condition typically occurs in people with type 2 diabetes mellitus, often due to a
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combination of factors such as illness, infection, inadequate fluid intake, insufficient

insulin, or neglect of treatment ( Pasquel & Umpierrez., 2014).

The hyperosmolar coma is considered a medical emergency and requires immediate
treatment, usually involving intravenous fluids to correct dehydration, insulin therapy to
lower blood sugar levels, and addressing any underlying medical conditions that mayhave
triggered the episode. Without prompt intervention, hyperosmolar coma can lead to severe

complications and even death (Rosenbloom, 2010).

e Lactic acidosis:

Lactic acidosis is defined as a clinical and metabolic picture of severe acidosis
resulting from an accumulation of lactic acids in the body. It is a rare severe prognosis,

with an estimated mortality rate of 50% (Kraut & Madias., 2014).

5.2.  Chronic complications

The long-term complications of diabetes are classically divided into two categories:

e  Microangiopathic complications:

Damage to blood vessels caused by increased blood sugar levels.This can lead to
complications such as diabetic retinopathy (eye damage), diabetic nephropathy (kidney
damage), and diabetic neuropathy (nerve damage) (Lotfy et al., 2017).

e Macroangiopathic complications:

Cardiovascular disease, It combines two arterial pathologies - atherosclerosis and
arteriosclerosis - and can be clinically manifested by strokes, myocardial ischaemia , heart

failure and arteritis of the lower limbs (Fowler, 2011).

6. Diabetes risk factors

The risk factors for diabetes can be divided into two main categories: non-modifiable risk
factors and modifiable risk factors. Here is a list of the main risk factors associated with

diabetes:

6.1. Non-modifiable risk factors
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6.2.

Family history of diabetes: The risk of developing type 2 diabetes is higher in
people who have family members (parents, brothers, sisters) with diabetes.

Age: The risk of developing diabetes increases with age, particularly after the age
of 45.

Ethnic origin: Certain ethnic groups, such as African-Americans, Hispanics,
Native Americans, Asians and Pacific Islanders, have an increased risk of diabetes.
History of gestational diabetes: Women who have had gestational diabetes during
pregnancy have an increased risk of developing type 2 diabetes later in life

(Williams et al., 2017).

Modifiable risk factors

Overweight and obesity: Excess weight, particularly the accumulation of
abdominal fat, is a major risk factor for type 2 diabetes.

Sedentary lifestyle: A sedentary lifestyle, characterized by a lack of physical
exercise, increases the risk of diabetes (Stringhini ef al., 2012).

Unbalanced diet: A diet high in calories, saturated fats and sugars and low in
fibre can contribute to the development of diabetes.

High blood pressure: High blood pressure is often associated with diabetes
and increases the risk of complications (Spencer et al., 2008).

High cholesterol: High levels of LDL ('bad') cholesterol and low levels of
HDL ('good') cholesterol can increase the risk of diabetes and cardiovascular
disease.

Smoking: Smoking is a risk factor for many health problems, including type 2

diabetes.

Reducing modifiable risk factors through a healthy lifestyle, including a balanced

diet,regular physical activity and stopping smoking, can help prevent or delay the

development of diabetes (Hackett & Steptoe., 2017).
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1. Definition

Gestational diabetes is a worldwide public health problem, it’s defined as glucose
intolerance during pregnancy. Gestational diabetes and metabolic syndrome are two major
metabolic illnesses that affect women all over the world, Furthermore, gestational diabetes
has been reported that it is one of the first abnormalities to be detected during the
development of metabolic syndrome. The prevalence is increasing due to delayed
motherhood and unhealthy lifestyles, Gestational diabetes leads to fetus hyperglycemia,
which in turn causes hyperinsulinemia, the body goes through other changes such as weight
gain "obesity", These changes cause your body’s cells to use insulin less effectively " a
condition called insulin resistance" Since insulin acts as a growth hormone during pregnancy,
this will induce macrosomia-related perinatal adverse outcomes, These hormonal changes

can lead to high blood sugar and diabetes after delivery (Catalano, 2014).

2. Etiology of Gestational Diabetes

Gestational diabetes is the most common metabolic disturbance during pregnancy. The

etiology of gestational is related to :

» The pancreatic beta-cell dysfunction or the delayed response of the beta cells to

glycemic levels

* The marked insulin resistance resulting from placental hormonal release (Johns ez al., 2018).

The placenta is a highly active endocrine organ during gestation, it plays a critical role in
the development of gestational insulin resistance secreting a series of pregnancy-specific
hormones called " placental hormones" e.g Human placental lactogen " hPL" Human chorionic
gonadotropin "hCG", steroid hormones "Cortisol" and Human placental growth hormones

"Prolactin, Progesterone, Corticotropin-releasing-hormone CRH" (Melamed e al., 2008).

The human placental lactogen it’s the main hormone released by the placenta related to
increased insulin resistance and it’s capable of provoking alterations in the insulin
receptors in gestational diabetes, the second placental hormone is Human chorionic

gonadotropin hCG is a hormone produced primarily by the placenta during pregnancy.

11
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Human placental lactogen (hPL) is the primary hormone released by the placenta,
associated with increased insulin resistance. It can alter insulin receptors in gestational
diabetes. Human chorionic gonadotropin (hCGQ) is another placental hormone that serves as
a marker of placental function and stimulates the maternal thyroid gland. Maternal thyroid
function influences gestational diabetes pathophysiology. Additionally, hCG stimulates the
corpus luteum to produce progesterone, prolactin, and corticotropin-releasing hormone
(CRH). These hormones contribute to insulin resistance and hyperglycemia during
pregnancy. Maternal hyperglycemia crosses the placenta, leading to fetal hyperglycemia
and increased fetal tissue growth. Higher body mass index may induce chronic
inflammation, leading to the synthesis of Xanthurenic acid associated with pre-diabetes
and gestational diabetes. As the placenta grows, the risk of insulin resistance increases due
to the production of these hormones, leading to a blocking effect on insulin, known as the
contra-insulin effect. Cortisol, a steroid hormone, also plays a crucial role in
hyperglycemia and fetal development in gestational diabetes by influencing lipid
metabolism and distribution. Other hormones like growth hormone, prolactin, progesterone,
and CRH, upregulated by cortisol, further contribute to insulin resistance and

hyperglycemia during pregnancy (Dirar & Doupis., 2017).

Cortisol directly:

e Promotes hyperglycemia through induction of hepatic genes responsible for
gluconeogenesis
e Increases skeletal muscle insulin resistance through inhibition of glucose transporter

GLUT 4 translocation to the cell surface (Chiefari et al., 2017).

12
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High level of serum this hormone leads to central lipid accumulation, resulting insulin

resistance and indirectly through activation of fetal hypothalamus-pituitary-adernal HPA axis.

Increased cortisol during pregnancy increases the antagonism of insulin action.(Melamed et

al., 2008).

Estrogen (176-estradiol )
inereases insulin resislance
inereases insulin seeretion
unchanged in GDM
unchanged by fetal sex

Progesterone

increases insulin resistance
3rd-trimester levels T in GDM
| with female fetuses

Leptin

inereases insulin resistance
T inGDM

unchanged by fetal sex

Human chorionie gonadolropin ( hCG )
linked with maternal glucose metabolism
early hCG: neg. associaled with GDM risk
T with female fetuses

Human placental lactogen (hPL)
inereases insulin resistance
Increases B-eell mass and funetion
unchanged in GDM

unchanged by felal sex

Placental growth hormone (pGH)
increases B-cell proliferation.
unchanged in GDM.

1 with female fetuses.

Adiponectin.
Lin GDM,
unchanged by lelal sex

Figure 04: The hormones secreted by the placenta (Personal design, 2024).
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3. Complications

The risks of multiple serious prenatal complications are increased in women with
gestational diabetes including gestational hyperglycemia which is associated with a well
documented range of adverse pregnancy outcomes for the mother and fetus ,The
complications of developing gestational diabetes categorize as maternal and fetal (Jain et

al., 2014).

The maternal complication: hypertension, preeclampsia, increased risk of

developing diabetes and increased risk of cesarean delivery (Bener et al., 2014).

The fetus complication: macrosomia, neonatal hypoglycemia, neonatal respiratory

distress syndrome, increased perinatal mortality and hypocalcemia (Reece, 2010).

Short-term Complication
Pre-eclampsia
Macrosomia

Large for gestational age
Prolonged labour
Caesarean birth

Long-term Complication
e Type 2 diabetes mellitus
e Obesity
e Cardiovascular diseases
e Metabolic syndrome

Figure 05: Short and long-term gestational diabetes complication (Personal design, 2024).
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4. Screening for Gestational Diabetes

During the first antenatal appointment " Booking appointment " at around week 8 to
12 of the pregnancy , The midwife or the doctor will ask you some questions to determine
whether you are at increased risk of gestational diabetes, If you have 1 or more risk factors
for gestational diabetes a screening test should be offered, The screening test is called an
oral glucose tolerance test « OGTT », which take about 2 hours, it involves having a blood
test in the morning, when you have not had any food or drink for 8 to 10 hours, You are
then given a glucose drink, after resting for 2 hours another blood sample is taken to see
how your body is dealing with the glucose, The OGTT is done when you are between 24
and 28 weeks pregnant ,If you have had gestational diabetes before you will be offered an
OGTT earlier soon after the booking appointment, then another OGTT at 24 to 28 weeks if
the first test is normal (Hillier et al., 2008).

5. Treatment for Gestational Diabetes

Gestational diabetes can classify as Gestational diabetes managed without
medication and responsive to nutritional therapy is diet-controlled gestational diabetes, On
the other side, It’s managed with medication to achieve adequate glycemic control women
with gestational diabetes must take insulin" if it is ordered by the doctor (Farrar et al,

2017).

Gestational diabetes is characterized by insulin resistance which leads to
hyperglycemia and its negative effects on fetus growth, pregnant women with gestational
diabetes are initially managed with medical nutrition therapy and light exercise. Insulin has
generally been recognized as the first-line drug because it is effective and does not cross
the placenta it has a great fetus safety profile, it attaint tight maternal glucose control and is
therefore recommended as a gold standard for treatement. Other treatement strategies, oral
antidiabetic drugs such as metformin or glyburide, have been used in recent years given

that insulin therapy has several downsides in gestational diabetes.

Fortunately, metformin is not associated with fetus abnormalities when used during
the first trimester of pregnancy (Gilbert et al., 2006), in addition, metformin appears to be

safe in the second and third trimester of pregnancy (Johns et al., 2018).
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TAKE THE RIGHT AMOUNT OF
SUGAR
MONITOR BLOOD SUGAR
OFTEN

. EAT HEALTHY

. EXERCISE REGULARLY

INCLUDE EQUAL PROPORTION OF
PROTEIN AND FAT IN THE DIET

HOWTO
MANAGE
GESTATIONAL
DIABETES

Figure 06: Appoaches for managing gestational diabetes (Personal design, 2024).
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1. Generality

The endocrine system is a complex network of glands and organs that produce and
release hormones into the bloodstream. The main endocrine glands include the pituitary,
thyroid, adrenal, pancreas, and ovaries. These glands work together to maintain the

hormonal balance necessary for the body to function correctly (Didimo, 2009).

The hormonal system is made up of a group of glands and organs that regulate and
control different body functions through the production and secretion of hormones

(Estaquier et al., 2021).

Hormones are chemical substances produced by the endocrine glands and released into
the bloodstream to act on target cells at a distance. They regulate numerous physiological
processes such as growth, metabolism, reproduction, and stress. Each hormone has a
specific role in the body, acting as a chemical messenger to coordinate and control various

functions (Castinetti et al., 2008).

2. Hormones and their role

2.1. Growth hormone (GH): is a peptide hormone produced by the anterior pituitary
gland. It plays a crucial role in growth, fat and sugar metabolism, and tissue
regeneration. GH stimulates growth by promoting cell multiplication and increasing
cell size and helps maintain muscle mass, bone density, and healthy connective tissue

(Goldfarb, 2023 ).

2.2. Follicle-stimulating hormone (FSH) and luteinizing hormone (LH): Produced
by the pituitary gland, these hormones regulate the menstrual cycle and the release of

eggs by the ovaries (Al-Saiady et al., 2015).

2.3. TSH (Thyroid Stimulating Hormone): is a hormone produced by the pituitary gland.
It has a crucial role in regulating the thyroid gland. TSH stimulates the production and
release of thyroid hormones, thyroxine (T4) and triiodothyronine (T3), by the thyroid
gland (Fast et al., 2011).
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2.4. Prolactin: is a peptide hormone produced by the anterior pituitary gland in the

brain. Its main role is to stimulate milk production in mammals. In pregnant and
breastfeeding women, prolactin is essential for initiating and maintaining lactation

after childbirth (Delemer, 2009).

2.5. Estrogens: Produced mainly by the ovaries, estrogens are responsible for the
development of female secondary sexual characteristics, controlling the menstrual

cycle, and regulating fertility (Dragin et al., 2016).

2.6. Progesterone: Progesterone is a steroid hormone produced mainly by the corpus
luteum in the ovaries in women. It plays a crucial role in the menstrual cycle and

pregnancy (Lollivier ez al .,2014).

2.7. Insulin and glucagon: are two key hormones in the regulation of blood sugar

levels.

- Insulin: Insulin is a hormone produced by the beta cells of the islets of Langerhans
in the pancreas. Its main role is to lower blood sugar levels by facilitating the
absorption of glucose by the body's cells, where it is used as a source of energy or
stored as glycogen in the liver and muscles. Insulin is released in response to a rise
in blood sugar levels after a meal, and its action promotes the storage of glucose,

bringing blood sugar levels back to normal (Capeau, 2008).

- Glucagon: Glucagon is a hormone produced by the alpha cells of the islets of
Langerhans in the pancreas. Unlike insulin, glucagon's function is to raise blood
glucose levels when blood glucose levels are low, such as during fasting or
between meals. Glucagon stimulates the breakdown of glycogen stored in the liver
into glucose, and it also encourages the liver to produce glucose (gluconeogenesis),

thereby raising blood glucose levels (Scheen, 2023).

These hormones work together to regulate the menstrual cycle, pregnancy, childbirth,

breastfeeding, and other physiological processes specific to women.
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3. Hormonal changes in Gestational Diabetes

During pregnancy, a woman's body undergoes numerous hormonal changes to
support the development and growth of the fetus, as well as to prepare the body for
childbirth and breastfeeding. Also there are some of the main hormonal changes that occur

during GD.

Gestational diabetes is a condition in which blood glucose levels rise during
pregnancy in women who did not have diabetes before conception. Hormonal changes

during pregnancy can contribute to the development of gestational diabetes in several ways.
3.1.Insulin secretion abnormality

Gestational diabetes is a condition in which blood sugar levels become elevated
during pregnancy. This condition can occur when the body cannot produce enough insulin

to meet the increased needs during pregnancy, resulting in hyperglycemia.

During pregnancy, there are functional and structural changes in the islets of
Langerhans. Pregnancy is marked by a progressive increase in fasting insulin levels, with
levels doubling between the beginning and end of pregnancy. The islets of Langerhans
undergo structural and functional changes to adapt to the increase in insulin secretion. This

involves hypertrophy and hyperplasia of the beta cells.

In addition, hyperinsulinism is reactive and predominantly postprandial. The peak
plasma level is later in patients with gestational diabetes, due to the reduced sensitivity of
the beta cells, which allows an early peak in insulin secretion. Insulin is broken down
mainly in the liver. It is reduced in pregnant women, as a result of an adaptive phenomenon

secondary to insulin resistance.

Abnormalities in insulin secretion, the production or release of insulin, can

contribute to the development of gestational diabetes (Olivesi, 2016)

3.2. Increased insulin resistance

Insulin resistance is a factor in the development of gestational diabetes. During
pregnancy, a woman's body undergoes significant hormonal changes that can lead to

insulin resistance, meaning that the cells become less sensitive to the insulin produced by
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the pancreas. This insulin resistance is exacerbated by the hormones secreted by the
placenta and other hormones (TSH, prolactin, cortisol, FSH, LH, GH, Estrogen, and

Progesterone...) to support the growth and development of the fetus.

Hepatic and muscular insulin resistance is physiological and progressive during
pregnancy, it allows the glucose available to the fetus to be spared. The pancreas initially
produces more insulin to compensate for this resistance, this adaptation may be insufficient,

leading to an increase in blood sugar levels (Olivesi, 2016).

3.3. Hormones and gestational diabetes

a) Estrogen: is steroid hormone essential for many physiological processes,
including the regulation of metabolism and pancreatic beta-cell function. During
pregnancy, Estrogen levels increase considerably, which can have an impact on

insulin sensitivity and the development of gestational diabetes.

The effects of estrogen on gestational diabetes:

- Insulin resistance: Estrogen can contribute to insulin resistance, which means
that cells become less sensitive to the insulin produced by the pancreas. Increased
insulin resistance is a feature of gestational diabetes.

- Effects on pancreatic beta cell function: Estrogens can affect the function of
pancreatic beta cells, which are responsible for insulin production. High levels of
estrogen can affect the ability of beta cells to secrete insulin in response to blood
sugar.

- Adiposity: Oestrogens can influence the distribution of fat in the body.
Increased adiposity, particularly an accumulation of abdominal fat, is a risk factor

for insulin resistance and gestational diabetes (Chevalier et al., 2009).

b) Progesterone: a steroid hormone produced in large quantities during

pregnancy, may also play a role in gestational diabetes (GD).

- Insulin resistance: Studies suggest that progesterone may contribute to insulin

resistance during pregnancy. Increased insulin resistance makes cells less sensitive
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¢)

d)

to the insulin produced by the pancreas, which can lead to increased blood glucose
levels.

Effects on carbohydrate metabolism: Progesterone may have direct effects on
carbohydrate metabolism.

Interactions with other hormones: Progesterone can interact with other
hormones involved in the regulation of metabolism, such as insulin, estrogen, and
counter insulin hormones. These complex interactions between hormones can
influence insulin sensitivity and the development of GD.

Effects on pancreatic beta cell function: Progesterone can also influence the
function of pancreatic beta cells, which are responsible for insulin production.
High levels of progesterone can potentially affect the ability of beta cells to secrete

insulin in response to blood glucose (Mehaoudi ez al., 2015).

Prolactin: is a peptide hormone primarily known for its role in lactation and

milk production in women. There is evidence that prolactin has effects on blood sugar

regulation and a role in GDM.

Effects on metabolism: Preclinical studies in animals and observational studies
in humans have suggested that prolactin may influence carbohydrate metabolism.
Elevated prolactin levels have been associated with impaired glucose tolerance and
increased insulin resistance, which are features of gestational diabetes.

Interactions with other hormones: Prolactin may interact with other hormones
involved in the regulation of metabolism. These complex interactions between
hormones may have effects on insulin sensitivity and the development of
gestational diabetes.

Thyroid-prolactin axis hypothesis: Some research suggests that there may be
an interaction between the thyroid-prolactin axis and the development of
gestational diabetes. Abnormalities in prolactin and thyroid regulation have been

observed in women with gestational diabetes (Weisnagel et al., 2013)

TSH: The relationship between thyroid-stimulating hormone (TSH) and

gestational diabetes (GDM) is complex and requires careful evaluation.

22




Chappter 111 Hormonal Tests

- Hypothyroidism and gestational diabetes: Impaired thyroid function,
including hypothyroidism (elevated TSH levels with normal levels of thyroid
hormones T3 and T4), has been associated with an increased risk of gestational
diabetes. Women with hypothyroidism during pregnancy may have insulin
resistance and disturbances in carbohydrate metabolism, increasing the risk of
gestational diabetes.

- Effects of pregnancy on the thyroid: During pregnancy, thyroid hormone
requirements increase to meet increased metabolic demands. In some women, this
can lead to changes in thyroid function, including fluctuations in TSH levels.
Elevated TSH levels during pregnancy may indicate impaired thyroid function,
which may influence the risk of gestational diabetes.

- Inflammation and oxidative stress: Studies have suggested that inflammation
and oxidative stress, associated with high TSH levels, may contribute to the
development of gestational diabetes. These processes may influence insulin
resistance and carbohydrate metabolism during pregnancy.

- Hormonal interactions: TSH can interact with other hormones for the
regulation of metabolism, such as thyroid hormones and counterinsulin hormones.
These complex interactions between hormones affect insulin sensitivity and the

development of gestational diabetes (Pinto et al., 2021)

e) Cortisol: is a steroid hormone produced by the adrenal glands in response to
stress and is involved in many metabolic and physiological processes in the body.
There is a potential link between cortisol and gestational diabetes (GD), although the

relationship is complex and multifactorial.

- Insulin resistance: Cortisol is known to induce insulin resistance, which means
that cells become less sensitive to the insulin produced by the pancreas. Increased
insulin resistance is a key factor in the development of gestational diabetes, as it

leads to increased blood glucose levels.

- Stress: Cortisol is often called the stress hormone because its release is
stimulated by physical and psychological stress. Stress during pregnancy can
increase cortisol levels, which may have implications for blood sugar regulation

and the development of gestational diabetes.
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- Interactions with other hormones: Cortisol can interact with other hormones
involved in regulating metabolism, such as insulin and thyroid hormones. These
complex interactions between hormones can influence insulin sensitivity and the

development of gestational diabetes(Rogatien et al., 2023).

f) Human placental lactogen (HPL): is a hormone produced by the placenta
during pregnancy. Although its main role is to support the growth and development of
the fetus, HPL can also have effects on maternal metabolism and play a role in

gestational diabetes (GD).

- Insulin resistance: HPL is known to have similar effects to growth hormone,
which can lead to insulin resistance in the mother during pregnancy. Insulin
resistance makes cells less sensitive to the insulin produced by the pancreas, which
can lead to increased blood glucose levels, a factor in the development of

gestational diabetes.

- Inhibition of insulin action: In addition to inducing insulin resistance, HPL
may also inhibit the action of insulin on target cells, further exacerbating insulin

resistance and contributing to the development of gestational diabetes.

- Interactions with other hormones: HPL can interact with other hormones
involved in the regulation of metabolism, such as insulin, thyroid hormones.
These complex interactions between hormones can influence insulin sensitivity

and the development of gestational diabetes (Lacasse, 2013)

4. The importance of a hormonal assessment in cases of gestational diabetes

Hormonal assessment plays an important role in the management of
gestational diabetes (GD), as it helps to assess the hormonal imbalances that may
contribute to the development of this condition.A hormonal assessment can help to
identify the underlying hormonal imbalances that may contribute to the development
of gestational diabetes. This may include hormones such as insulin, cortisol, thyroid

hormones, sex hormones and other hormones involved in regulating metabolism. Also

24




Chappter 111 Hormonal Tests

known as Insulin Sensitivity Testing, hormone tests can help assess insulin sensitivity
in women with gestational diabetes. This may include tests to measure levels of insulin,
glucose and other metabolic markers that may indicate insulin resistance (Djagadou et

al., 2019).

Certain hormonal imbalances associated with gestational diabetes can also
increase the risk of complications for both mother and baby, such as pre-eclampsia,
intrauterine growth retardation and premature labour. Regular monitoring of hormone
levels can help identify women at risk of complications and take steps to prevent or

manage them.

It is therefore important that women with gestational diabetes receive
regular monitoring, including appropriate hormone tests, to ensure optimal

management of their condition during pregnancy (Berdah, 2010).
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1. Study type

We conducted a cross-sectional study. The parameters analyzed are :
Blood sugar levels, Thyroid-stimulating Hormone (TSH), Prolactin, C-peptide, Insulin,
OGTT, HbAlc

2. Study population

In May 2024, blood collection tubes weregathered in Tebessa region (EHS Khaldi
Abdelaziz-tebessa- and Tidjni hadem —bir el ater- ) through donations from pregnant
women, both diabetic and non-diabetic and non-pregnant thealthy women. These samples
were submitted to Bekaria, the head of the laboratory service at the emergency medical
department of the Public Hospital Establishment (EPH) Bougerra-Boulaares in the
commune of bekaria, for a comprehensive hormonal profile analysis. The samples were
dispatched to various locations, to obtain a hormonal profile, and also the Public Hospital
Establishment Tidjanni Hadam in Bir el Ater, special thanks to the doctors in gynecology
department for the help and for giving us the informations we needed to obtain an ideal

result.

The Hormonal profile contains important parameters for understanding the

signficance of hormonal balance in cases of gestationaldiabetes.
3. Blood sampling

Blood sampling by venipuncture is part of the pre-analytic phase which involves
taking a biological sample from a human being, collecting the relevant clinical elements,

preparation, and transport to the laboratory.

The following elements must be present on the sample: patient’s first and last name,

age, sample number, and pathology.

4. Material

a) Biological Material :
The patient's blood was collected in EDTA, citrate, and Heparin tubes.
b) Non-biological Material

Centrifuge : to centrifugesamples
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Bain-Marie: A Bain Marie at 37°C must also be used to keep the samples at constant and

moderate temperature

Micropipettes: For withdrawing and transferring very small volumes of liquid with high

precision ( plasma or reagent )

Spectrophotometer: to measure the absorbance of a solution and determine the

concentration
Printer: used to print the result obtained by the spectrophotometer

Automated immunoassay MINI VIDAS: an automated quantitative enzyme-linked
fluorescent immunoassay (ELFA), for the determination of human thyroid stimulating
hormone (TSH) concentration in human serum or plasma, it is intended for use as an aid in

the diagnosis of thyroid or pituitary disorders.

Chemiluminescence immunoassay( CLIA ): an analysis technique using artificial

antigens to determine hormone concentration in blood, urine, or biological fluids.

Cobas 6000analyzer (ECLIA): is a fully automated analyzer that uses patented
electrochemilumines technology for immunoassay analysis, Heterogeneous immunoassays,

including cardiac markers, hormones, and infectious diseases.

Cobas e411 analyzer: The Cobas e411 analyzer is a fully automated analyzer that uses a
pantentedElectroChemiLuminescence (ECL) technology for immunoassay analysis. It is
designed for both quantitative and qualitative in vitro assay determinations for a broad
range of applications including anemia, bone, cardiac, and tumor markers, hormones, and

infectious diseases.

High-Performance Liquid Chromatography: is a technique in analytical chemistry used

to separate, identify, and quantify specific components in mixtures.

5. Analysis Methods

5.1. Blood sugar levels
Glycemia is measured by venous blood sampling (where there is a sampling vein )

The patient must have been fasting for the last 8 to 12 hours at least.
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The sample is in a tube using the serum obtained after centrifugation of whole blood.
Equipment used :

-Reagent, Micropipettes, Tubes, Spectrophotometer, Bain-Marie, Distilled water.
Procedure :

-First tube: Blank + reagent

-Second tube : 1000ul of reagent + 10ul of blood serum.

-Place tubes in a bain marie for 5 to 10 min.

-Set spectrophotometer « Glu » mode.

- Calibrate the spectrophotometer with the blank solution.

-Read the absorbance of the second test tube (sample)

-And finally note the indicated concentration value.

5.2. TSH (Thyroid-Stimulating-Hormone) test

Thyroid hormone levels are determined by a simple blood test, which can be
formed by the time of day, To find out how well your thyroid is working and measure the
amount of thyroid-stimulating hormone (TSH) in the blood, the serum blood and the
reagent are placed in the automated immunoassay « Mini Vidas », Reagent for the assay

are located in the sealed Reagent Strips.
Procedure :

200ul of blood serum (sample) is transferred into the well-containing anti-TSH
antibody conjugated with alkaline phosphatase. The sample /conjugate mixture is cycled in
and out of the SRP and TSH will bind to antibodies coated on the SRP and to the conjugate

forming a « sandwich ». When completed, a report is printed for each sample.

5.3. Oral Glucose Tolerance Test

This screening isused to control the bloodsugarlevel, of the pregnantwoman to

ensureitis normal. This test consists of severalbloodsamples, first on an emptystomach,
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thenafter the absorption of a certain quantity of glucose, and itisperformed by taking a

bloodsample in a medicalanalysislaboratoryafterfasting for 10 to 12 hours

A solution of 75g glucose concentration isprepared( Anhydre de glucose ) and taken by the
patient

Twobloodsamples are takenafterconsumming the solution ( After 30min and one hour)
-Eachbloodsampleisanalyzed to measurebloodsugarlevels
-The average of the 2 measurementsis the absolute value of OGTT

*NORMAL VALUE IS <1.50*

5.4. Prolactin test

Prolactinis a hormone secreted by the pituitary gland. Although it is also part of the
stress hormone circuit, its main roleis to stimulatebreastdevelopmentduringpregnancy and
lactation afterchildbirth. It isadvisableto carry it out in the morning,atrest, preferably on an

emptystomach, avoidingstressful situations whichcouldincreaseprolactinlevels .
Equipment :

-Chemiluminescenceimmunoassay( CLIA ) on MAGLUMI 2000+

-Reagent (Anti-prolactinantibodies / enzyme-antibodyconjugate)

Procedure :

Blood iscollected in a tube for separation of serum by centrifugation

Incubation of bloodserumwithreagents for a specificperiod to allowbinding of prolactin to

specificantibodies.
After incubation, the reaction mixture is washed to remove unbound substances.

The chemiluminescent reaction occurs when anti-bodies-bound prolactin reacts with
chemiluminescent substances. This reaction produces light, the intensity of which is

proportional to the quantity of prolactin present in the sample.
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5.5. HbAIlc Test :

It is a common method for measuring glucose levels on hemoglobin in red blood

cells by high-performance liquid chromatography
Procedure :
-EDTA anticoagulated blood samples are collected from the patient

- After the separation of hemoglobin, it is injected into a liquid chromatograph where the
different fractions are first separated according to their physical-chemical properties,

Fractions are detected using an appropriate detector.

The quantity is determined compared with the total quantity of Hb and the value is

expressed as a percentage or by mmol/mol.

5.6. C-peptide Test :

This test measures the level of C-peptide in a sample of your blood, Measuring C-
peptide is an accurate way to find out how much insulin your body is making. It can
provide important information to help understand, monitor, and/or treat disorders that
involve how well your body makes insulin, such as hypoglycemia (low blood sugar) and

diabetes.

The blood sample was collected into a test tube and analyzed with the Cobas e411
analyzer (ECL), For a C-peptide test you need to fast for 8 to 12 hours before the test.

-A high level of C-peptide usually means that your body ismakingtoomuchinsulin.

-A low level of C-peptide usually means the body is not making enough insulin.

5.7. Insulin test :

An insulin test is a test that measures the level of insulin in the blood, A healthcare
professional will take a blood sample from a vein, using a small needle. After the needle is
inserted a small amount of blood will be collected into a test tube or vial. The patient

should fast for 8 to 12 hours before the test

Procedure :
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Place the reagent Electrochimiluminescence on Cobas e-Roche 6000 « ECLIA »,
and add the blood serum to the reagent, We choose the test, identify the samples, and after

starting up we wait for approximately 20min to get the results.

6. Statistical analyzes :

The normality test has been conducted. A one-way analysis of variance ANOVA
was accomplished on all of the data. A post-Hoc test was excuted according to Tukey,
using Prism, which allows for multiple comparaison between study groups. The results are
represented in the form : mean standard deviation and differences were considered as

following :

P>0.05) the difference is not significant.

(0.05>P>0.01) The difference is significant (*).
(0.01>P>0.001) the difference is highly significant (**).
(P<0.001) the difference is very highly significant (**%*).

We used GraphPad Prism to represent these results in the form of histogramme.
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The results obtained were based on three categories ( Non-pregnant healthy women,
healthy pregnant women, and women with gestational diabetes ), The parameters measured

included Glycemia, OGTT, HbA lc, insulin, c-peptide, TSH, and prolactin.

I. Biochemical parameters

1. Glycemia

According to our statistical studies, it is noticed that a very highly significant difference
(P<0.001) between gestational diabetes patients compared to non-pregnant women, and

pregnant women.

Table01: Glycemia level variations in non-pregnant women, pregnant women, and women

with gestational diabetes.

Glycemia (g/1)
Mean + SD CI195% F P
Non-pregnant women 0.796 + 0.0872 (0.764-0.829)
Pregnant women 0.718 = 0.0857 (0.686-0.750) 38.4 <.001
Gestational diabitics 0.8 +£0.266 (0.982-1.18)

The values are expressed as mean SD, N. Used in this analysis one-way ANOVA test supplemented by
Tukey’s test to classify and compare means pairwise. (P>0.05) the difference is not significant.
(0.05>P>0.01) The difference is significant (*).(0.01>P>0.001) the difference is highly significant (**).
(P<0.001) the difference is very highly significant(***).
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Figure 07: Glycemia (g/L) levels variations in NPW, PW and GD.
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2. Oral Glucose Tolerance Test

Based on our statistical analysis, it has been observed that a very highly significant
difference (P<0.001) between gestational diabetes patients compared to non-pregnant

women, and pregnant women.

Table 02: OGTT level variations in non-pregnant women, pregnant women, and women

with gestational diabetes.

OGTT (g/N)
Mean + SD CI195% F P
Non-pregnant women 1.00 £0.177 (0.956-1.04)
Pregnant women 1.06 £ 0.105 (1.02-1.10) 112 <.001
Gestational diabitics 1.89 £0.416 (1.73-2.05)

The values are expressed as mean SD, N. Used in this analysis one-way ANOVA test supplemented by
Tukey’s test to classify and compare means pairwise. (P>0.05) the difference is not significant.
(0.05>P>0.01) The difference is significant (*).(0.01>P>0.001) the difference is highly significant (**).
(P<0.001) the difference is very highly significant(***).
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Figure08: OGTT (g/L) levels variations in NPW, PW and GD.
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3. HbAlc

Through our statistical study, we noticed that there is a very highly significant difference

(P<0.001) between gestational diabetes patients compared to non-pregnant women, and

pregnant women.

Table 03: HbAlc level variations in non-pregnant women, pregnant women, and women

with gestational diabetes.

HbA1c(%)
Mean + SD CI195% F P
Non-pregnant women 5.14+£0.572 (4.92-5.35)
Pregnant women 4.96 £0.563 (4.76-5.17) 97.6 <.001
Gestational diabitics 7.45+1.08 (7.05-7.86)

The values are expressed as mean SD, N. Used in this analysis one-way ANOVA test supplemented by

Tukey’s test to classify and compare means pairwise. (P>0.05) the difference is not significant.

(0.05>P>0.01) The difference is significant (*).(0.01>P>0.001) the difference is highly significant (**).

(P<0.001) the difference is very highly significant(***).
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Figure09: HbAlc (%) levels variations in NPW, PW and GD.
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4. Insulin

According to our statistical studies, it is noticed that a very highly significant difference

(P<0.001) between gestational diabetes patients and pregnant women, and a very highly

significant difference (P<0.001) between pregnant women, and non-pregnant women.

Table 04: Insulin level variations in non-pregnant women, pregnant women, and women

with gestational diabetes.

Insulin (nU/ml)
Mean + SD CI195% F P
Non-pregnant women 3.98 £0.874 (3.65-4.31)
Pregnant women 6.17+1.03 (5.78-6.55) 24.9 <.001
Gestational diabitics 3.14+£2.65 (2.15-4.13)

The values are expressed as mean SD, N. Used in this analysis one-way ANOVA test supplemented by

Tukey’s test to classify and compare means pairwise. (P>0.05) the difference is not significant.

(0.05>P>0.01) The difference is significant (*).(0.01>P>0.001) the difference is highly significant (**).

(P<0.001) the difference is very highly significant(***).
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Figurel0: Insulin (uUl/mL) levels variations in NPW, PW and GD .
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5. C-peptide

Following our statistical study, we have concluded that there is a very highly significant

difference (P<0.001) between all groups compared to each other.

Table 05: C-peptide level variations in non-pregnant women, pregnant women, and

women with gestational diabetes.

C-peptide (ng/ml)

Mean + SD CI195% F P
Non-pregnant women 1.63 £0.357 (1.49-1.76)
Pregnant women 2.56 + 0.435 (2.40-2.73) 63.3 <.001
Gestational diabitics 0.946 + 0.789 (0.651-1.24)

The values are expressed as mean SD,N. This analysis is supplemented by Tukey’s test to classify and

compare means pairwise.(P>0.05) the difference is not significant.(0.05>P>0.01) the difference is significant

(*). (0.01>P>0.001) the difference is highly significant (**). (P<0.001) the dofference is very highly

significant(***)
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Figurell: C-peptide (ng/mL) levels variations in NPW, PW and GD.
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Results

6. TSH

The results of our statistical study concluded that a very highly significant difference
(P<0.001) between gestational diabetes patients and pregnant women, a very highly
significant difference (P<0.001) between gestational diabetes patients and non-pregnant
women, and a significant difference (0.05>P>0.01) between pregnant women and non-

pregnant women.

Table 06: TSH level variations in non-pregnant women, pregnant women, and women

with gestational diabetes.

TSH (nlU/mL)
Mean = SD CI195% F P
Non-pregnant women 1.85+1.15 (1.42-2.28)
Pregnant women 1.13+£0.718 (0.867-1.40) 87.8 <.001
Gestational diabitics 4.54+1.21 (4.08-4.99)

The values are expressed as mean SD,N. This analysis is supplemented by Tukey’s test to classify and
compare means pairwise.(P>0.05) the difference is not significant.(0.05>P>0.01) the difference is significant
(*). (0.01>P>0.001) the difference is highly significant (**). (P<0.001) the dofference is very highly

significant(***)
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Figurel2: TSH (nUI/mL) levels variations in NPW, PW and GD.
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II.

Immunological parameters

1. Prolactin

After our statistical study, we found that our results indicate the presence of a very highly
significant difference (P<0.001) between gestational diabetes women and non-pregnant
women, a significant difference (0.05>P>0.01) between gestational diabetes women and
pregnant women, and a very highly significant difference (P<0.001) between non-pregnant

women and pregnant women.

Table 07: prolactin level variations in non-pregnant women, pregnant women, and

gestational diabetics.

Prolactin (unlU/mL)
Mean + SD CI195% F P
Non-pregnant women 237+£96.5 (201-273)
Pregnant women 2912 £1002 (2538-3286) 147 <.001
Gestational diabitics 3514 £ 925 (3169-3860)

The values are expressed as mean SD,N. This analysis is supplemented by Tukey’s test to classify and
compare means pairwise.(P>0.05) the difference is not significant.(0.05>P>0.01) the difference is significant
(*). (0.01>P>0.001) the difference is highly significant (**). (P<0.001) the dofference is very highly

significant(***)
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Figurel3: Prolactin (mU/L) levels variations in NPW, PW and GD.
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III.  Correlation
Table 08: Person’s correlation between hormones and gestational diabetes profile.
Pearson’s R correlation
Glycemia OGTT HbAlc Insulin  C-peptide TSH Prolactine
Glycemia / 0.755%**  0.826%**  -0.592%** _0.619%**  0.626%** 0.255*
OGTT 0.755%** / 0.840%**  -0.345%**  -0.470%**  (0.692***  (.508***
HbAlc 0.826***  (.840*** / -0.424%#% 0. 570%***  (.755%*%*  (0.490%**
Insulin -0.592%**  (0.345%*%*  -(0.424*** / 0.891***  -0.416%** 0.170
C-peptide  -0.619%**  -0.470%**  -0.570%**  (.891*** / -0.602*%**  0.00635
TSH 0.626***  (0.692%**  (.755%**  -0.416%** -0.602%** / 0.426%**
Prolactine  0.255* 0.508***  (.490%** 0.170 0.00635 0.426%** /

OGTT; Oral Glucose Tolerance Test, HbA1c;Hemoglobin type A separated on cation
exchange chromatography,C-peptide; connecting peptide, TSH; Thyroid-stimulation

Hormone, /; not established, *: (P<0.05), **: (P>0.01), ***: (P<0.001
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Discussion



Gestational diabetes, defined as diabetes first diagnosed in the second or third
trimester of pregnancy, is a common metabolic disorder in pregnant women. This
investigation aims to study the following biochemical and immunological parameters
( Glycemia, OGTT, HbAlc, c-peptide, insulin, TSH, and Prolactin ) and their variation in
the three populations: (Non-pregnant healthy women, Pregnant Healthy women, and
women with gestational diabetes)

Based on the various statistical tools used on the studied population, we were able to

highlight several observations:

C-peptide is a small molecule produced when proinsulin is split into insulin in the
beta cells of the pancreas. It is released at the same time as insulin into the bloodstream. C-
peptide is considered to be an indirect marker of endogenous insulin production in the

pancreas.

Our research identified a positive association between early-pregnancy serum C-
peptide levels and the risk of developing GD. A high level of C-peptide generally indicates
a high level of endogenous insulin production. This may be in response to a high blood
glucose caused by glucose intake and/or insulin resistance. This relationship was also
evident through significant correlations between C-peptide and other metabolic biomarkers
in pregnant women. These findings suggest that C-peptide levels in early pregnancy may
serve as an important risk factor for GD and could potentially predict the condition.

(Milionis et al., 2024)

Thyroid hormones significantly affect glucose metabolism and insulin sensitivity.
Consequently, abnormal tsh level in the GD group which indicates a thyroid function

disorder, impacts glucose metabolism and C-peptide secretion.

There appears to be an interesting observation that thyroid-stimulating hormone
(TSH) levels were higher in the gestational diabetes (GD) group compared with the other
groups, while TSH levels were lower in the non-diabetic pregnant group (gestational

group). This observation raises several points for consideration:

Relationship between thyroid and gestational diabetes: our research has suggested a
link between thyroid function and gestational diabetes. Impaired thyroid function,
including elevated TSH levels or hypothyroidism, has been associated with an increased
risk of gestational diabetes.Forthermore, in GD fasting glycemia,OGTT and HbAlc were
higher in the GD group (Ying ef al., 2016)
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Prolactin, a hormone produced by the anterior pituitary gland, may influence
glucose metabolism and have implications for HbAlc and OGTT results. Studies have
suggested that prolactin may influence glucose regulation in the body. High levels of
prolactin may be associated with impaired glucose tolerance and an increased risk of

diabetes.

If prolactin influences glucose regulation, high prolactin levels could potentially
affect HbAlc results by increasing blood glucose levels and thus raising HbAlc levels.
Also affect OGTT results by altering the body's response to administered glucose
(Rassie et al ., 2022)
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Conclusion



Conclusion

Through this study and the analyses we obtained, we found that gestational diabetes
is quite common in Tebessa. GD is a major cause of pregnancies at risk of maternal-fetal
complications. For prevention to be effective, screening must be sufficiently early and
systematized by means of an orally induced hyperglycemia test. Standardized follow-up by
a multidisciplinary team (gynecologist-obstetrician, internist, nutritionist, midwife and
neonatalogist) is essential. It is also important to make pregnant women aware of the need
for post-partum metabolic monitoring, as these women are at increased risk of subsequent

hyperglycemia.

Finally, these tests are performed to obtain sufficient results to understand the
importance of this assessment in the case of gestational diabetes, and help monitor glucose
regulation during pregnancy and adjust treatment if necessary to prevent complications for

mother and baby.

47




References



References

Al-Saiady, M. Y., Mogawer, H. H., Al-Mutairi, S. E., Bengoumi, M., Musaad, A.,
Gar-Elnaby, A., & Faye, B. (2015).Factors affecting feed intake, body weight, testicular
size, and testosterone, follicle stimulating hormone (FSH) and luteinizing hormone (LH)
serum concentrations in peri-pubertal male camels.

Atlas, D. (2015). International diabetes federation. IDF Diabetes Atlas, 7th edn. Brussels,
Belgium: International DiabetesFederation, 33(2).

Barras, A. C. H., & Héritier, A. C. (2011). Femmes, hormones et épilepsie. Epileptologie,
28, 51.

Bener, A., Saleh, N. M., & Al-Hamagq, A. (2011). Prevalence of gestational diabetes and
associated maternal and neonatal complications in a fast-developing community: global
comparisons. International journal of women'shealth, 367-373.

Berdah, J. (2010). La femme et le syndrome métabolique. Real NutrDiabetol, 27, 23-7.

Capeau, J. (2008). Insulin resistance and steatosis in humans.Diabetes & metabolism,
34(6), 649-657.

Castinetti, F., Reynaud, R., Saveanu, A., Quentien, M. H., Albarel, F., Barlier, A., ...&
Brue, T. (2008, February).Clinical and genetic aspects of combined pituitary hormone
deficiencies.In Annalesd'endocrinologie (Vol. 69, No. 1, pp. 7-17).

Catalano, P. M. (2014).Trying to understand gestational diabetes. Diabetic Medicine,
31(3), 273-281.

Chatterjee, S., Khunti, K., & Davies, M. J. (2017).Type 2 diabetes.The lancet,
389(10085), 2239-2251.

Chevalier, N., Hiéronimus, S., &Fénichel, P. (2009). Réflexions sur le dépistage du
diabéte gestationnel. Médecine des maladies Métaboliques, 3(1), 69-74.

Chiefari, E., Arcidiacono, B., Foti, D., &Brunetti, A. (2017).Gestational diabetes
mellitus: an updated overview. Journal of endocrinological investigation, 40, 899-909.

COLETTE, C., & Monnier, L. (2014). Diabétologie. Elsevier Masson.

DeFronzo, R. A., Ferrannini, E., Groop, L., Henry, R. R., Herman, W. H., Holst, J.
J., ... & Weiss, R. (2015).Type 2 diabetesmellitus. Nature reviewsDiseaseprimers, 1(1), 1-
22.

Delemer, B. (2009). Adénomes a prolactine: diagnostic et prise en charge. La Presse
Médicale, 38(1), 117-124.

DidimolImazaki, P. H. (2009). Persistent endocrine disruptors contamination in
NorthSeaharbourporpoises (Phocoenaphocoena).

49




References

DiMeglio, L. A., Evans-Molina, C., &Oram, R. A. (2018).Type 1 diabetes. The Lancet,
391(10138), 2449-2462.

Dirar, A. M., &Doupis, J. (2017).Gestational diabetes from A to Z. World journal of
diabetes, 8(12), 489.

Djagadou, K. A., Tchamdja, T., Némi, K. D., Balaka, A., & Djibril, M. A. (2019).
Diagnostic, therapeutic, and prognostic features of gestational diabetes at the
SylvanusOlympio University Hospital Center.The Pan African Medical Journal, 34, 18-18.

Dragin, N., Bismuth, J., Cizeron-Clairac, G., Biferi, M. G., Berthault, C., Serraf,
A., ...&Berrih-Aknin, S. (2016). Estrogen-mediated downregulation of AIRE influences

sexual dimorphism in autoimmune diseases. The Journal of clinical investigation, 126(4),
1525-1537.

Estaquier, J., Blanc, E., &Coumoul, X. (2021).Que sait-on de I’action des perturbateurs
endocriniens sur le systéme immunitaire?. La Revue du Praticien Médecine Générale,
71(7), 729-734.

Farrar, D., Simmonds, M., Bryant, M., Sheldon, T. A., Tuffnell, D., Golder, S., &
Lawlor, D. A. (2017).Treatments for gestational diabetes: a systematic review and meta-
analysis. BMJ open, 7(6), e015557.

Fast, S., Bonnema, S. J., &Hegediis, L. (2011, April). Radioiodine therapy of benign
non-toxic goitre.Potential role of recombinant human TSH.In AnnalesD'endocrinologie
(Vol. 72, No. 2, pp. 129-135).Elsevier Masson.

Fowler, M. J. (2011).Microvascular and macrovascular complications of diabetes.Clinical
diabetes, 29(3), 116-122.

Goldfarb, S. (2023). The Common Vole (Microtusarvalis): A Possible New Model
Organism for Growth Hormone Neuroendocrinological and Neuroanatomical Studies.

Hackett, R. A., & Steptoe, A. (2017).Type 2 diabetes mellitus and psychological stress—
a modifiable risk factor. Nature Reviews Endocrinology, 13(9), 547-560.

50




References

Hillier, T. A., Vesco, K. K., Pedula, K. L., Beil, T. L., Whitlock, E. P., &Pettitt, D. J.
(2008). Screening for gestational diabetes mellitus: a systematic review for the US
Preventive Services Task Force. Annals of internal medicine, 148(10), 766-775.

Jain, R., Pathak, R. R., &Kotecha, A. A. (2014).Gestational diabetes: Perinatal and
maternal complication in 24-28 weeks. Int J Med Sci Public Health, 3, 1283-8.

Johns, E. C., Denison, F. C., Norman, J. E., & Reynolds, R. M. (2018). Gestational
diabetes mellitus: mechanisms, treatment, and complications. Trends in Endocrinology &
Metabolism, 29(11), 743-754.

Johns, E. C., Denison, F. C., Norman, J. E., & Reynolds, R. M. (2018). Gestational
diabetes mellitus: mechanisms, treatment, and complications. Trends in Endocrinology &
Metabolism, 29(11), 743-754.

Kraut, J. A., &Madias, N. E. (2014). Lactic acidosis. New England Journal of Medicine,
371(24), 2309-2319.

Lacasse, A. A. (2013). Maintien de I’homéostasie oxydative du trophoblaste par la
mélatonine dans les grossesses compliquée par un diabéte gestationnel mellitus:
Me¢élatonine, stress oxydatif et diabéte gestationnel mellitus: y a-t-il un lien?. Institut
National de la Recherche Scientifique (Canada).

Lollivier, V., Yart, L., Boutinaud, M., &Dessauge, F. (2014). La lactation. La
reproduction animale et humaine, 447-460.

Lotfy, M., Adeghate, J., Kalasz, H., Singh, J., &Adeghate, E. (2017). Chronic
complications of diabetes mellitus: a mini review. Current diabetes reviews, 13(1), 3-10.

Mack, L. R., &Tomich, P. G. (2017).Gestational diabetes.Obstetrics and gynecology
clinics of North America, 44(2), 207-217.

Mclntyre, H. D., Catalano, P., Zhang, C., Desoye, G., Mathiesen, E. R., &Damm, P.
(2019). Gestationaldiabetesmellitus. Nature reviewsDiseaseprimers, 5(1), 47.

Mehaoudi, R. 1., Oussekhri, H., Soltani, Y., Tamdrari, D., Bendaoud, H., Hamouli,
Z., ... &Bekkouche, F. H. (2015). P053 Diagnostic du diabete gestationnel et implication
hormonale: impact de I'IMC, de I’age et des adipokines. Diabetes & Metabolism, 41, A46.

Melamed, N., Chen, R., Soiberman, U., Ben-Haroush, A., Hod, M., &Yogev, Y. (2008).
Spontaneous and indicated preterm delivery in pregestational diabetes mellitus: etiology
and risk factors. Archives of gynecology and obstetrics, 278, 129-134.

Milionis, C., Ilias, I., Lekkou, A., Venaki, E., & Koukkou, E. (2024).Future clinical
prospects of C-peptide testing in the early diagnosis of gestational diabetes. World Journal
of Experimental Medicine, 14(1).

51




References

Momo, S. A. F., Ibrahima, S., Ibrahima, C., Diallo, A., Telly, S. Y., & Keita, N.
(2021).Diabete gestationnel (DG) en consultation prénatale: dépistage systématique dans
un centre de sante urbain de Conakry. Rev. int. sci. méd.(Abid;.), 68-73.

Olivesi, C. (2016). Diabete et grossesse a Mayotte: étude d'une cohorte de 178 grossesses
compliquées d'un diabéete.

Papatheodorou, K., Banach, M., Bekiari, E., Rizzo, M., & Edmonds, M.
(2018).Complications of diabetes 2017.Journal of diabetes research, 2018.

Papatheodorou, K., Papanas, N., Banach, M., Papazoglou, D., & Edmonds, M.
(2016).Complications of diabetes 2016.Journal of diabetes research, 2016.

Pasquel, F. J., &Umpierrez, G. E. (2014).Hyperosmolar hyperglycemic state: a historic
review of the clinical presentation, diagnosis, and treatment. Diabetes care, 37(11), 3124-
3131.

Pinto, S., Nachtergaele, C., Bihan, H., Sal, M., Berkane, N., Tatulashvili, S., ...&
Cosson, E. (2021, October). En cas de diabete gestationnel, le niveau de TSH croissant est
associé a un profil métabolique moins favorable. In Annales d'Endocrinologie (Vol. 82, No.
5, p. 267). Elsevier Masson.

Ramachandran, A. (2014).Know the signs and symptoms of diabetes. Indian Journal of
Medical Research, 140(5), 579-581.

Rassie, K., Giri, R., Joham, A. E., Mousa, A., &Teede, H. (2022). Prolactin
in relation to gestational diabetes and metabolic risk in pregnancy and

postpartum: A systematic review and meta-analysis. Frontiers in
Endocrinology, 13, 1069625.

Reece, E. A. (2010).The fetal and maternal consequences of gestational diabetes
mellitus. The journal of maternal-fetal & neonatal medicine, 23(3), 199-203.

Rogatien, M. K., Pierrot, L. T., Prudence, M. N., Jean-Jeannot, J. S., & Albert, M. T.
A. N. (2023).Evaluation des biomarqueurs indirects sur le risque de diabéte gestationnel en

milieux a ressources limitées au Nord et Sud-Kivu en RDC. Revue Africaine de Médecine
et de Santé Publique, 120-121.

Rosenbloom, A. L. (2010).Hyperglycemic hyperosmolar state: an emerging pediatric
problem. The Journal of pediatrics, 156(2), 180-184.

Scheen, A. J. (2023).Double et triple agonistes: role du glucagon. Médecine des Maladies
Meétaboliques, 17(5), 399-405.

Spencer, E. A., Pirie, K. L., Stevens, R. J., Beral, V., Brown, A., Liu, B., ... & Million
Women Study Collaborators. (2008). Diabetes and modifiable risk factors for

52




References

cardiovascular disease: the prospective Million Women Study. European journal of
epidemiology, 23, 793-799.

Stringhini, S., Tabak, A. G., Akbaraly, T. N., Sabia, S., Shipley, M. J., Marmot, M. G,
&Kivimiki, M. (2012). Contribution of modifiable risk factors to social inequalities in
type 2 diabetes: prospective Whitehall II cohort study. Bmj, 345.

Weisnagel, S. J., Dubé, M. C., Morisset, A. S., &Tchernof, A. (2013).Association de la
prolactine et de I’allaitement sur le profil métabolique des femmes avec ou sans
Antécédent de diabéte gestationnel. Diabetes & Metabolism, 39, A109.

Williams, L. J., Nye, B. G., &Wende, A. R. (2017).Diabetes-related cardiac
dysfunction.Endocrinology and metabolism, 32(2), 171.

Ying, H., Tang, Y. P., Bao, Y. R., Su, X. J., Cai, X., Li, Y. H., & Wang, D. F.

(2016).Maternal TSH level and TPOAD status in early pregnancy and their relationship to the
risk of gestational diabetes mellitus. Endocrine, 54, 742-750.

Web sites

FRED
https://diabete-enfants.ca/

Soufianeadjana 2022
https://www.sfdiabete.org/medical/evenements/congres-sfd/congres-sfd-2022

53


https://diabete-enfants.ca/
https://www.sfdiabete.org/medical/evenements/congres-sfd/congres-sfd-2022

Appendix



Résultats Unités  Valeurs Usuelles Antécédants

TEpgyse
! ﬂ __...1;:. mE R £ AL 3 LEm LA
|HORMONOLOGIE i y n=s .H_ D ..__ H _.” .u.m,
,_ N oy I B NG T
_rmc__;w 471 yUlimL 26-249
"ECLIA® dlecirochimiuminescence sur Cobas ¢ - Roche sur Cobas 6000
Popida . 199 ng 930 - 100 _ Bramen demandé Résulat UNT Valur e réf
Flecirechimiuminescance (ECL) - sur Cobas e411 ) 066 nmolL 004-3.33
Prolactine * 97.42* ng/ml. 310 - 2203 &
Chimfuminescence - 3 4 m .03 - 430,53 I3 ] 5 .
Ll e W HbA1c, hémoglobine glyquée PTIY T -
HOLChomstgraphiiide] - Tesah G 4.2 dabetigue mavat oo
l bAte ICC) 25 ol T

BEKKARIALE: 04052024

Risulat vl pr DY BELLILT l

Appendix

Pinmed dii Pamadl ai loodi da T 2 4530




Appendix

MNormes

Résultat

BIOCHIMIE

.10

0.70 -

afl

“0.50

FTHYROIDE

Gly

0.38

1.28 pUIrmil

TSH

Résultats Unités  Valeurs Usuelles Antécédants

__:%gozoso_m HH H_

hisline noouUlmL 26+ 49
*ECLIA" ectrachimlumingscence sur Cobas - Roche sur Cobas 6000 G
Peplide C 318 ng/ml 030 - 100
Elsetrochmiluminescence (ECL) - sur Cabas a1 105 nmollL. 00933
Prolactne % w36t 40- 2303
Ghimiumingscence (CLIA) - sur MAGLUM 2000+() 305868 mUL 66.03- 490053
e

@
S . Pagedsurt

Ouvert dy Samedi au Jeud de A a 16



Appendix

: RESULTATS DE5 ARYGEEUEIEALES

Examen demandé

Résultat

umNIT

Valeur de réf

! | HbA1c, hémoglobine glyquée
HPLL (chromatcgraphie liguide) - Tosoh GX

HbA1c (IFCC)

BEKKARIALE: 04.05.2024




Appendix

Gly

TSH

Résultat Narmes

BIOCHIMIE
4 ..._..mlm. gll 070 - 110
THYROIDE

108 yuiymi 038 - 4.3




Résultats Unitds Valaurs Usualies

Antécddants

[HORMONOLOGIE e

i
Insuline 1.59 pUl/mL 26 - 249
"ECLIA" élocirochimiminoscance sur Cobas & - Roche sur Cobas 6000 is"‘" Gt I l
Peplide C 1.59 nginil 0.30 - 10.0
. Elnctrochmilumingscence (ECL)  sur Cobas o411 X 052 mﬂt " 009-338
Prolactine 5235* &
Chimiuminescence (CLIA)  sur MAGLUM) 000972 = WL e

4
I
Rézultat validé par : Or BELLIL.T
GATTN
o
& A
L ORE
o, s
i Pageygyy

Ouvert du Samedi au Jeudi de 7:30 2 18.30 e




Appendix

Gly

TSH

Résultat MNormas

BIOCHIMIE

00l 070110
THYROIDE

231 yUiml 038 - 431




Appendix

o \“@\J ot

) '-'l"-‘i" Ti= Wi .y
WESIUTATS BES AN fJ..J IZDIEALE:
Examen demandé Résultat unIr Valeur de réf
ot B 4,4-——~=-5.2 non diabetique
HbAlc, hémoglobine glyquée | 89 L ET o ;mme R
WPLL (chromatographie liuide) - Tosch GX 38.2 diabetique mauvals controle

-

HbA1c (IFCC) mmol/mol. ~ 2% .- 443

BEKKARIALE: 04052024

LE PHARMACIEN




Appendix

conmeE o ik

PO ERATROL-M Tma |
BE114 ERATHOL" Taem
W7 Conlebe warnger T oxn | o Tesn I7
puiwren d okl B8 L caalin
§ il sorTaasi du dwebdki LT S C0E BEm Ty
w i e ol COI b REEE
& faj el L cordde pae o Famaes
» Crangersed i B owudds ek
= dgmi OURHITOE. O TR TR G | e
Lm“.ﬂ_uﬁhuw’ﬂ--_ﬁl—n
e R NI L L)
1 PR § Cr i T IR b b
ff i veler cierees i o6 Qe m edes  elbeE LR
o, gl b
3 % g whhin hleEs ks 0 Jaieen dien Erdes. repiEoen b bl en
urdrian oot Jn it RS il il
S @ b vl oy g deee e ek TR b eEAOE
e Forn it B BT i o Tk Pl B

g m & ¥

INTERYALLES DE REFEREHCE in
m— "

Chara b e i il (48 il
LT T WL O &30 jr2-al b
Mgy 7 g i1 i B B Ei-A
Evrasi RS- Dk I33EAa]
it [IETALN ] [EAE L]
L aig-uie [EF o] ]
w il aram JA2ET)
D b= LG S ... |
Gt 0 -0 A ESEE N
FRES A [ E-E |
Damg by v B 1B 0% R0 15 g |0 100 Pernie,

OFHAP A ekl
B s FLSATEAELE b U IR e O DN EE A
i P s b R SO LETE

| PERFOSMARCER
Sar Ko MOTE ITE BE W
Leveia m et v B G
FraoeEn
s Gaa Tem P ek Tee el e |
Nl emgn Mol e
Eeywaaggll 558 LE L ey gl A3F 468 (L]
BB g GE 9@ O Apgk  ami aef s
Ed % kR E s [T e a1 LB
[EaTaFH O TR E
L g T R e 0D AL (3 el
SarpiFEE EREFPELE | e Sk (Rilana)
0 A0 A el 1 L [ P O D R

IS e e O DT

it A0 1 ApTERE BaFe 0 Jd & 3BT gL

s B - DAL i DFE

L . S—— e

| Roate st | i i gt b =]
| g e | e e 6 park 08 37 e
navagmee Ppa, esarhinpra pararl £ peil
M i g b e’ Gl 100

[} aavkrem. b i aay sy o s foow | LeTdail

| CALIBRATION s
s [T v Wi abirar vaati me SN 0
5 Lz Maron AL Ik mraraasio o e

L3 bvaperes or Codemion PA{ENS O gerlyresnoes. o | gl ysae
gl 25 EEhi G pomarnib G A

PrsdCEDLRE

mﬂ v and B @ EEep e s
e T i
Fwe f'.-ﬂ-l-h-u.ti--lﬂ-h BT 1) il

iee e e e I et B 00D B e b g
= E R far e v a e S i by e BT
.I.l-:nl'l-lﬁ-p-nﬂ.lm--q-,.pw'l: o L e r—

IEM v wabeieird Dok e e Pl W g

B R AT
ALk ap'camen Heada bf o panes (SEpwwtoea § BEecaloen b
IREFFERE L Damareim

o

CALTUL
Sl (R [ET

Pl » Aln [Doange)

Em O S P PR TR s Py
LAaris M pise s w Ve e o gk sppa o

-

REFEREHCED

(i TWOEF Tarah of Gl Clhbvedip 17 B G i 0 b
WD Smemegey | 1RGN e TN0LNES

i el b 10 botony TR 0 Fai P Makd [P RS

(' 'f;.mﬂ;mﬁ“ﬂth__Fﬂl_|
B #

i PAARARCE | A RS e (T p e

i TRLDAFR dm Cén S [

i aEbeall | ferress chega P gl bioes bleiaw PRl R

o D
Wil ke Heler s e 8

)

G T_A_P_STA0R_FI_ VL8208 1



Appendix

BIOLABO
l www. biolabo.fr GLUCOSE GOD'PAP
= i". FABRICANT : Reactl pour o dosage quantilall du glucose
BIOLABO SAS, ditris e serum el o plasma humains. les unnes ou e iquide céphalorachidien [LCR)

Les Haules Rives
02160, Malzy, Franco

m_E_FJﬁ?dDﬂ R1 10«1D0ml R2 Wx00m. RI 1x5mL

SUPPORT TECHNIQUE ET COMMANDES
Tel:(33) 0323 25 15 50

C€

Made In France
| corraspond aue modil

supporti@biclabo.ir

| o o o

Dernigre révision : www.biolabo fr
| USAGE PREVU

Ce réach! esl réservéd powr un usage  professonnel on  labositore
{méthode manuelle ou aulomalisée)

Il permet de mesurer la quantitd de glucose dans lo plasma, e séium el
I2 guide cephalorachidien (LCR) humains, ou las unines pour on dvilun
Ie taux,

GENERALITES (1) (%)

La concantratan @n glucose sanguin est maintenue & linténeur de limites
relatvement srotes dans differentes sitluations (absorplion de nourmiture,
eine ou exercice intense) par des hormones régulalrices comme
linsuline, l& glucagon ou Népinéphring. Lo dosage du glucose esl un des
lests les plus frequemmenl réalisés au laboratoire d'analyses médicales,
conjointemeant avec d aulres 18515 da lolérance (épreuve dhyperglycamia
provoqués, glycémie post-prandiale, . ).

Le désordre du métabolisme des carbohydrates sanguins le plus
couramment rencontré esl | hyperglycémie due au diabste mellitus

Une hyperglycémie supéneure & 3.0 g/L (16,5 mmol/L) peul conduire &
une celo-acidose &t un coma hyperosmolaire.

Toute hypoglycémie durable. inférieure & 0,30 g/ (1.7 mmolil), est
susceptible d'entrainer des lésions encéphaliques graves et Irméversibles,

PRINCIPE (a)15)

Méthade de Trnnder

Le glucose est oxydé par la GOD en acida gluconique et H0; qui réagit
en présence de POD avec le chioro-4-phénol ef le PAP pour lormer una
guinonesrmine rowge. L'absorbance du complexe colore, proporlionnelle a
s concentration en glucose dans le spécimen esl mesurés & 500 nm.

REACTIFS

R1 GLUCOSE GOD PAP Tampon-Enzymes
Tampon phasphate 150  mimoliL

Glucose oxydasa (GOD) 220000 UL

Péroxydase (POD) = 1000 UIL
d-Aming-aniipyning (PAP) 0,8 mmoll

R2 GLUCODSE GOD PAP Crtamogéne
Chiora-4-phénol 2 mmoll

R3 GLUCOSE GOD PAP Etalon

Glucose 1 gL (5.55 mmaokl)

f';‘ ma‘ﬁ son| pas classés comme dangereus selon le réglement

PRECAUTIONS

» Consuliar la FOS an vigueur disponible sur demands ou sur
woww, biolabo ir
w Wérifur I intégrité des réactfs avani lsur uilisation
« Elimination des déchels  respecter [a gislation &n vigusur
= Trailar loul spécanin ou rhachl dongine bologique comme
polentiefiement infecheus. Respector la légslabon en vigueur
| Toul incident grave survenu en han avec le dsposid fal Fobje! dune
notification au fabncan ot & Fawonls compélente de IElal membre dans
Jequel 'utilisaleur elou le paten] est élabl

—
PREPARATION DES REACTIFS

Utiliser un objet non coupant pour enlever la capsule
Verser sans dilai ke contenu du Nacan R dans be flacon R2
Melanger doucemeant Jusqu a dissolubon

Flacon R3 : Prét a l'emplol

STABILITE ET CONSERVATION

Siockés a I'abri de la lumigre, dans le flacon d'origine bien bouché a
2-8°C, les réactifs sont stables, s'ils sont utilisés et conserves dans
les condilions préconisdes -

Avan! ouvariure -

« Jusqu'a la dale de péremplion indiquée

Aprés ouveriure .

» Raconstituer la réactif R immadiatement aprés ouverture

« Etalon : Transférer la quantité utile el rameitre le Miacon a 2-8°C

Aprds reconitituton

« Transférer la quantié utite et stackar le lacon & 2-8°C

« Lo réactd de ravinl est stable 2 ans.

» Rajeter loul réact! troubla ou si ke blanc réactil 4 500 nm > 0,400

#» Ne pas ubilises b rdactl do travanl spras la dale de paremplion

PRELEVEMENT ET PREPARATION DU SPECIMEN ()

Sérum ou plasmg

Sépard rapidemenl des cellules sanguines pour prévenir la glycolyse Si
Ie Auorure es) ulilisé comme consanralaur, une diminubon e 0.09 gil
(0.5 mmoliL) est observie dans les deux premieres heures, la
concentraton se statilise ensulte

Le glucose est stable dans le sérum el le plasma héparing
«Bha25'CouT2ha28C

Le glucose el siable dons le plasma (lugrure de sodium ou
Indoacetale)

» 24 h & lEmparalure smbanie

LCR Analysé immédatement apres collecte pour eviler des résultats
sous évaives Conserver 4 -20°C

Urines  eollnciées en flacon opague el conservéss a 2-8°C. Consarver
les urines de 24 h avec 5 mL d acide acélique glacial ou 5 g de sodium
banzoale ou Mudrure

LIMITES (1)
Young O'S a pubihé une iste des substances inledérant aver |e dosage

REACTIFS ET MATERIEL COMPLEMENTAIRES

1 Equipemant de base du laboratoine d'analyses médicaleg
Specirophaiomelre ou Aulomale de bochimie

GL_DT_220_IFU_8T408_FR_V02_20220819



TSH reagent TSH reagént Glycemia reagent

Immunoassay Analyzer CLIA maglumi 2000 Plus Cobas e411 ( ECL)
MINI VIDAS




Automated Analyzer Roche
Cobas 6000 ( ECLIA)

Micropipette
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