=00 S SE—

)) s A1l gpan 1L AL gy ((
(il iz 5201 5l gulysl o 1
P Jaloly eully lts G2 sl §
o iy Wbl i WL )

(oeallall Zlsle )(

aebell Hl yua

)) (1Q) MT Jagll & ygu ((

’*—N\w



Relation of Serum Insulin Like Growth Factor- 1
With Cognitive Performance in Type 1 Diabetic Children

Thesis Submitted for fulfillment of Ph.D in childhood studies
(Child Health and Nutrition)
Medical Studies Department

By
Dina Ahmed EL Sayed Ahmed Abu Zeid
M.Sc Pediatrics- Ain Shams University
Assistant Researcher- National Research Centre

Under Supervision of
Dr. Mona Hussein El Samafy Dr. Rehab Ab6d El Kader Mahmoud

Professor of Pediatrics Professor of Pediatrics
Faculty of Medicine Department of Medical Studies
Ain Shams University Institute of Postgraduate Childhood Studies
Dr. AblaGalal Khalifa Dr. Amira Abd EL Monem Adly
Professor of Child Health Assistant professor of Pediatrics
Department of Child Health Faculty of Medicine
National Research Centre Ain Shams University

Institute of Postgraduate Childhood Studies
Ain Shams University

2014



R P I T { P JOVE [ | PR A [ PY P 1Y

JOR goudl & st sliel pmibeal| Jlikad| Sad
:UM\ ‘ﬂu‘)é‘}m‘ o)) gisa %J.\&S dyaaﬂal.uu
(M\ Lk Z\A.m)

O Aadia
L) gl daal dsd) taa L
el (e Aaaly —JUikY) s ealba
iganll a gkl 38l —asbune dialy

) ) Cuad

Dot Jobild| Gl il y /5 youim | o b | iy (a0 /D y Gk |
Jaly) ke At Jby) Gl b
A gihall Wlall il al) dgra bl 4,1
uad (e dzala e (e Azl
o el | dues 8 0] /5 3908l dhld SO ket /5y 9uS |
JbY) (b ae e Al Jilall daa
bl 44 Jikall dsis aud
e (e dzala Gisall casill S sl

A gill Llal) bl Sga
s (S Azala
2014



JladU dall il ) and

Ol giad) dada

A5 o deal audl daa) L
‘d‘,su\ &_\L.n\‘)dé‘u.mlﬂ\ o\J)ﬁJ
Al Sl 5l

sl and

tzalad) Ay )

g @Lﬁ\ ?u&‘

A8t )



1a8 9 ) HENL ) gald () S Balud) <

Q,;.::KM\;_&._\LS\@S—JGL&\u._\lalmi_gaw\w@/.éj )

s

Ll
bl all andy - JulaY) ada il — 3 gana AN 2 il /00 Y
el (e Aaala —A galall Llall el jall agaay JWlaSU dgkal)

DSl — Jalall daia and - Jalall daaa Ju - ABJA Pla le /0 Y

— ol S Ul b el iul — Jao aniall ae Byl 0] g



JaladU dall bl ) and

43) gal) daia
0 el daal aud) daal s calall ol
G S WL - gl 4l sall dale &de ALl ) sis
Js¥l & sl s Sl el Cpliadll JlakY)
YEE NP sAa Al Al
;A8 § aSal) Aiad
Abad) Cppua Aa /a0 )
(s Cpe Amala — alal) 48 - JAlY) Cala il 4840 o)
dgana Bl ae qilay /00 LY
gy JabaU Aadall i) ol iy - JlalaY) ol i Adda o)
O e daala — A1 galall Uladl bl )
gl e Juas taily a0 Y
gy JabaU Aalall i) ol iy - JlalaY) Cada 3 Adda gl
s (e dzala — A0 galall L) clad al)
SUORVEORIIS YA
gl o gl 58 pall —Jalal) Aaia aud — Jalall das i A843 o)
s & U

[ )i Al I & al

daalal) Galaa 4881 g0 agaal) Galaa 488 ga



) V"j: = —‘?‘M\ - =
@;knowl edm
44

First and foremost, thanks to 4/fak,the most generous, the
most merciful.

This work would not have been possible without support of
so many people who were always there when | needed them.

My heartfelt thanks to Professor Dr. Mona Hussein EL Samahy,
Professor of Pediatrics, Faculty of Medicine, Ain Shams
University, for giving me the wonderful opportunity to complete
my thesis under her supervision, it is truly an honor.

My gratitude and thanks to®@rofessor Dr. Rehab Abd El Kader
Mahmoud Professor of Pediatrics, Department of Medical Studies,
Institute of Postgraduate Childhood Studies, for her valuable
advice, constructive criticism and her extensive discussions
around my thesis.

I'm very grateful to professor Dr. Abla Galal Kfalifa Professor
of Child Health, Department of Child Health National Research
Centre.This work would not have been possible without her
guidance, support and encouragement. Under her guidance I
successfully overcame many difficulties and learned a lot.

| gratefully acknowledge Assistant ®rofessor Dr. Amira A6dEL
Monem Adly AssistantProfessor of Pediatrics, Faculty of Medicine,
Ain Shams University, for her understanding, encouragement and
personal attention which have provided good and smooth basis
for my work.

My special words of thanks go to ®Professor Dr. SafaaTahaZaki,
Professor of Clinical Nutrition, Department of Child
Health,National Research Centre,for always being so kind, helpful
and motivating.



| would like to thank ®rofessor Or. HanaaWafaay El
Sherif,Professor of Biochemistry, Department of
Biochemistry,National Research Centre for her invaluable help
and the assistance she offered me in the laboratory part of this
thesis.

| would like to thank ®rofessor Dr. Ebtisam Salah El
@inProfessor of Child Health, Department of Child Health
National Research Centre for her kind help and sincere
encouragement.

Furthermore, | would also like to thank my dear parents
and parents in law for their endless love and support.l would like
to thank my beloved husband who was always there,stood by me
and cheering me up.

At last but certainly not least, my special thanks to my
patients and their families for their cooperation without which this
work would have never been accomplished.



Contents

pages

INtrOdUCTION ..., 1
Aim of the Work..........cccvveiiiiiiiiie e, 4
Review of Literature.........cccovvvveeneecneciie s 5
Type 1 Diabetes mellitus ...........ccocceveeieiiinnnnn, 5
Cognition and type 1 diabetes mellitus................ 34
Insulin like Growth Factor 1..........ccccceviiininnnenn, 55
Subjects and Methods..........ccccceeveevieiiiiiicee, 72
RESUIES. ..o, 90
DISCUSSION ..ttt 127
Summary and Conclusion...........ccccceveevecveeieennnn, 139
Recommendations... ......cccoverieninnienn e, 146
RETEIENCES. ... .ieiie e 147
Arabic Summary..........cccccoi i -



List of Abbreviations

CKD Chronic kidney disease
CRI Chronic renal insufficiency
CsSll Continuous subcutaneous insulin infusion
DKA | Diabetic ketoacidosis
ESRD | End Stage Renal Disease
GFR Glomerular filtration rate
GH Growth Hormone
HAZ Height for age Z score
HbAlc | Glycosylated haemoglobin
IGF-1 | Insulin-like growth factor 1
IGFBP-3 | Insulin-like growth factor Binding protein-3
1Q Intelligent Quotient
MHC | Major complex of histocompatibility
NPSLE | Neuropsychiatric systemic lupus erythematosus
RDA | Recommended daily allowance
SCD Sickle cell disease
T1DM | Type 1 diabetes mellitus
WAZ | Weight for age Z score
WHO | World Health Organization
WISC-R | The Arabic version of the Revised Wechsler
Intelligence Scale for Children
ZBMI | Z score of body mass index




List of Figures

Fig.No. Title Pages

1 Incidence and prevalence of type 1 diabetes 6
mellitus in children around the world.

2 Model of the pathogenesis and natural history of 8
type 1 diabetes.
Possible mechanisms for virus induced diabetes. | 10

4 The principles of Multiple daily injection (MDI) | 29
regimen of insulin.

5 Insulin pump. 31
Socioeconomic status and cognition in children. 40

7 Possible mechanistic contributors to cognitive 48
dysfunction seen in diabetes mellitus.

8 Resemblance between insulin and insulin like 57
growth factor I (IGF-1) receptors.

9 A Schematic illustration of the GH/ IGF-1 axis. 62

10 Sex distribution in patients and controls. 90

11 Comparison between the two studied groups 92
regarding weight.

12 Comparison between the two studied groups 92
regarding WAZ.

13 Comparison between the two studied groups 93
regarding BMI.

14 Comparison between the two studied groups 93

regarding ZBMI.




Fig.No. Title Pages

15 Comparison between the two studied groups 95
regarding GH.

16 Comparison between the two studied groups 95
regarding IGF-1.

17 Comparison between the two studied groups 98
regarding 1Q subtests.

18 Comparison between the two studied groups 98
regarding 1Q.

19 Comparison between the two studied groups 100
regarding auditory vigilance test scores.

20 Comparison between the two studied groups 102
regarding figural memory test scores.

21 Comparison between the two studied groups 104
regarding Internalizing score.

22 Comparison between the two studied groups 106
regarding zinc intake.

23 Comparison between group I and group II 109
regarding disease duration and number of
hypoglycemic attacks.

24 Correlation between attention and number of 124
DKA attacks among patients.

25 Correlation between total score and number of 124
DKA attacks among patients.

26 Correlation between total score and number of 125

DKA attacks among patients.




List of tables

Tab.No. Title pages
1 Criteria for the diagnosis of diabetes. 13
2 Complications of type 1 diabetes. 17
3 Types of insulin preparations and suggested | 30

action profiles.

4 Classification of Intelligence by 1Q Range. 53

5 Factors affecting IGF-1 levels. 63

6 Age and sex of patients and Controls. 90

7 Anthropometric parameters of Patients and | 91
controls.

8 Comparison between patients and controls as | 94
regards GH, IGF1 and IGFBP3.

9 Comparison between patients and controls | 96
concerning their 1Q.

10 Comparison between patients and controls | 99
concerning their auditory vigilance test scores.

11 Comparison between patients and controls | 101
concerning their Figural memory test scores.

12 Comparison between patients and controls | 103
concerning their Pediatric Symptom Checklist
scores.

13 Comparison between patients and controls as | 104
regards caloric intake.

14 Comparison between patients and controls as | 105
regards zinc intake.

15 Comparison between type 1 diabetic patients | 106
with HbAlc < 8% (group I) and type 1 diabetic
patients with HbAlc > 8% (group II) as regards
age.

16 Anthropometric parameters of type 1 diabetic | 107

patients with HbAlc < 8% (group I) and type 1
diabetic patients with HbAlc > 8% (group II).




Tab.No.

Title

pages

17

Comparison between type 1 diabetic patients
with HbAlc < 8% (group I) and type 1 diabetic
patients with HbAlc > 8% (group II) as
regards metabolic control.

108

18

Comparison between type 1 diabetic patients
with HbAlc < 8% (group |) and type 1 diabetic
patients with HbAlc > 8% (group II)as regards
GH, IGF1 and IGFBP3.

110

19

Comparison between type 1 diabetic patients
with HbAlc < 8% (group I) and type 1 diabetic
patients with HbAlc > 8% (group
I1)concerning their 1Q.

111

20

Comparison between type 1 diabetic patients
with HbAlc < 8% (group 1) and type 1 diabetic
patients with HbAlc > 8% (group II)concerning
their auditory vigilance test scores.

113

21

Comparison between type 1 diabetic patients
with HbAlc < 8% (group 1) and type 1 diabetic
patients with HbAlc > 8% (group II)
concerning their Figural memory test scores.

114

22

Comparison between type 1 diabetic patients
with HbAlc < 8% (group 1) and type 1 diabetic
patients with HbAlc > 8% (group II)concerning
their Pediatric Symptom Checklist scores.

115

23

Comparison between type 1 diabetic patients
with HbAlc < 8% (group 1) and type 1 diabetic
patients with HbAlc > 8% (group II) as regards
caloric intake.

116

24

Comparison between type 1 diabetic patients
with HbAlc < 8% (group I) and type 1 diabetic
patients with HbAlc > 8% (group II) as regards
zinc intake.

116




Tab.No. Title pages

25 Correlation between GH, IGF-1 and IGFBP-3 | 117
and metabolic control of type | diabetes among
patients.

26 Correlation between GH, IGF-1 and IGFBP-3 | 118
and 1Q among patients.

27 Correlation between GH, IGF-1 and IGFBP-3 | 119
and auditory vigilance test among patients.

28 Correlation between GH, IGF-1 and IGFBP-3 | 119
and figural memory test among patients.

29 Correlation between metabolic control and 1Q | 120
scores among patients.

30 Correlation between metabolic control and | 121
auditory vigilance test scores among patients.

31 Correlation between metabolic control and | 122
Figural memory test scores among patients

32 Correlation between metabolic control and | 123
Pediatric Symptom Checklist scores among
patients.

33 Correlation between zinc intake and 1Q scores | 126

among patients.




