AIN SHAMS UNIVERSITY

Ain Shams University
Faculty of Science
Biochemistry Department

Association of relative telomere length with
progression of diabetic nephropathy in

Egyptians

A Thesis
Submitted for the Ph.D. Degree of Sciences in Biochemistry

Presented by

Asmaa Mohammed Soliman Saad

(M.Sc. Molecular Cell Biology, 2014)

Under Supervision of

Prof.Dr.Eman Mohammed Abd El Azeem

Professor of Biochemistry
Faculty of Science
Ain Shams University

Prof.Dr.Ibrahim Ali Emara Dr.Abd El Rahman B. Abd El Ghaffar

Professor of Clinical Biochemistry Assistant professor of Biochemistry
National Institute for Diabetes Faculty of Science
and Endocrinology (NIDE) Ain Shams University
Dr.Elham Taha Awad

Assistant professor of Microbiology

Teaching Hospitals

2019






:ﬁecfaratz’on

I declare that this thesis has not been submitted to this or
any other University. I have composed it for the PhD

degree in science.

Hsmaa JZ:/fawmeJ doliman daad







:ﬁeﬁcat‘z'on

To soul of my father, my mother, my father in low, my mother
in low, my husband, my sisters, my brother, my daughter and
sons. Their love, encourages, makes studies possible to me and

helped me to achieve my father dream.

Hsmaa %ﬁmﬁoﬂmm Saad;






Acknowledgment

First and foremost thanks to Allah

I express my deepest thanks to Prof. Dr. Eman M. Abd

El Azeem, Prof. of Biochemistry, Faculty of Science, Ain
Shams University for her valuable supervision, meticulous
advice, sincere guidance, constructive suggestion and whole
hearted support all the time, for excellent communications. She
taught me how to work in team, she did not give me the fish but
she taught me how to fish it. Not once did she meet me without

a smile.

I would like to express my deep gratitude to Prof. Dr.

Ibrahim Ali Emara Ali, Prof. of clinical Biochemistry,
National Institute for Diabetes and Endocrinology, for his

support, his moral help and valuable assistance.

I would like also to express my deep gratitude to Asst.
Prof. Dr. Abd El Rhman B.Abd ElGhaffar, Faculty of

Science, Ain Shams University, for his support, his tutorial

guidance, his moral help and valuable assistance and advises.

I am also grateful to Asst. Prof .Dr. Elham Taha
Awad Taha, Shibin El Kom Teaching Hospitals, for her

continuous encouragement, her guidance, her moral help, and

valuable assistance and advice.







Contents

LiSt Of figUIeS....cviiiiiiinniiiiiiinntiineeeriiiessssiccscnnnsecens
List of tables....c.ccoveiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiciieiiieennnne.
AbDbreviation......cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieaee.
Fa N 1] 1 T e
INtroduction......cccviiieiiiiiiniiiiieiiiiiniiiiieiiiiiieieiinrcennnnes
AIm of the WOrK ..cccvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnen
Review of literature........ccevvieiiiiiiiiiiiiiiiniiiiiiiiiinniennss

e Diabetes MmellituS.ceeeeieiiieiiieiiiieiieiiiiiiieiiinriininnnnnes

e Prevelance of diabetes mellitus in Egypt. coevevinniiiinneennns

e Complications 0Of DMu..iceeeeiieieeiieieniianesrcssnsscsnsccnnes

e Diabetic nephropathy c..ceeeeeeieiiinieiinniciiniieiinncennnns

o Prevelance of DN in EGypt. ceveieiiniiiiniiiiiniieinicnncenes

e Mechanism and pathophysiology of DN....ccceeveerenenne.

e Risk Factors for Prevalence of Diabetic Nephropathy......

e Biochemical markers of Diabetic Nephropathy ...........

e Oxidative stress biomarkers cooeeeveeeeiiieeinrinecierinnnnss

e Some glomerular biomarkers...ceeeeeeeeseieeereeeenreennnes

Page No

i-iv

4-32

12

14

15




Contents

e Some tubular biomarkers..ceeeeeeereeeereennercsearcscnncens

e Some inflammatory biomarkers..o.eeeeeeereieerecnrenasenns

o Telomere SIrUCTUTE voveeerreieeiineieiereeiennrenneesnecenneens

o Telomere binding ProteiNS.eeeeeseeeseeeseseesceresscosssconns

o Telomere function..cceeeeeiiieiiiniiieiineieieeiieiiinrenneennes

e Methods for Determination of Telomere Length..............

LI KT 10301 1S) 1 TN

e Protein components of human telomerase.......cceeueeen..

e Factors affecting telomere length.....covveiiiiniiiiinninnnnens

e Oxidative stress and Telomere length....cccevieeieiiiniennnnn

e Telomere attrition in patients with diabetes.......ccuvennee.
Subjects and methods........ccceeeviiiiiiinnniiiiiiiinnniiiinnne

B SUDJECTS e tteenetesennresenrtosnstosssscssnssossassssnnssonssssnes

= Samples COlleCtion.ueieererierenreerneierenrisesercsensrcsnnsconnes

" Blood SPECIMENS.teeeeteernreeeseresssasssssrosossrsssnsssssnnssns

B UIINE SPECIMENSatteretessstesessesssasssssssssssssssssssssnses
MethodS.....eviiieiiiiiiiiiiiiiiiiniiiiinieiineeiiineeiiecciineccenncens

» Quantitative determination of gluCOS€..ceureerrernerennrennss

15

16

18

18

20

21

24

26

27

29

30

33-67

33

35

35

35

36

36




Contents

Determination of glycohemoglobin Alc (HbAlc) .........
Quantitative determination of C-peptide...cceverenneennnnn.
Determination of CBC ...viiviiiiiiiiiiiiiiiiiiiiiiiieiiennnnn
Quantitative determination Of Urea....eeeeeeereeecescnsccannnes

Quantitative determination of creatinine in serum and

Quantitative Determination of Urinary Albumin...........

Quantitative determination of serum malondialdehyde

Quantitative determination of (8-OhdG). .c.ceevvvviiinnrnnnn
Determination of transforming growth factor betal.........

Estimation of absolute telomere length by real-time

Extraction Of DNA....civiiiiiiiieiiieiiinreiereinecsnnsonasnns
Amplification step using the syber green master mix......
Preparation of Standard...ccceeeeieeiiiineiiiieiieiinriennniennens
Adjustment of DNA concentration by RNase free water...
Preparation of Primer....cceeeeieiieiiieneicienieeinrcnnenncennns

Amplification step and rotor gene programming for

37

39

41

42

43

45

46

47

50

52

55

58

58

59

59




Contents

determination of total telomere length ....ccovvviiniinnnnnnns 60

= Procedure for Determination of 36B (Single strand DNA 63

= Statistical Analysis of the Data..cceieeereinieieieinreanecnnnns 66
] | 67-92

e Descriptive data and mean plotS...eeeeeeeereeceesensansanne 67

e Correlation between different studied parameters......... 90
DISCUSSION....cvuiueiiieiiiiiiiieeieie e e e enaee e enneesans 93-104
Conclusion and Recommendation..................cuee....... 103
SUMIMATY ...vuiviniiiiiiiieietieeeeeeeneemineeeeceseneeesensseees 105- 108
| 205 § ) 114 N 109-138
OAAAll it s s s s s s s s sn e c-<
ORIl L it re e e reresasesesnnsnnnns -




LIST of FIGURES

Figure.No Figure Title Page
1 Pathophysiology of diabetic nephropathy. 8
2 Nature history and renal changes in type 1 diabetes m 13
3 The structure of mammalian telomeres. 19
4 Secondary structure and known protein components of the 27

human telomerase holoenzyme

5 Schematic representation of telomere elongation by 31

telomerase enzyme

6 p53-mediated B- cell dysfunction and impaired insulin 32
secretion
7 Standard Curve of C-peptide 41
8 Serial dilutions of 8-OhdG standards 48
9 Standard Curve of 8-OhdG 50
10 Serial dilutions of TGFB1 standard. 51
11 Standard Curve of TGFp 1. 53
12 DNA curve at Nanodrop show an asymmetric peak at 260 nm 56

with A260/A280 ratio (2.123) and concentration 27.1 ng/ ul.

13 Syber green of telomere standard curve. 61




14 The standard curve of the telomere. 61

15 Melting curve for telomere standards and its beaks. 63

16 Syber green of 36B standard curve 64

17 Standard curve of 36B and random samples 65

18 Melting curve for 36B of standards. 66

19 Mean plots +SD of FBG in control and patient groups. 71

20 Mean plots £SD of Glycated heamoglobin in control and 71
patient groups.

21 Percentage change of FBS and HbAlc between patient 72
groups and control group.

- Mean plots =SD of systolic and diastolic blood pressure in 24
control and patient groups.

23 Percentage change of systolic and diastolic blood pressure 74
between patient groups and control group

24 Mean plots =SD of urea in control and patient groups. 77

25 Mean plots +SD of creatinine in control and patient groups. 77

26 Percentage change of urea and creatinine between patient 78

groups and control group.

ii




27 Mean plots +SD of TGFp1 in control and patient groups. 80

28 Mean plots £SD of MDA in control and patient groups. 80

29 Percentage change of MDA and TGFP1 between patients 81
groups and control group.

30 Mean plots £SD of telomere length per single copy gene in 84
control and patient groups.

31 Mean plots + SD of 8-OhdG in control and patient groups. 84

32 Percentage change of TL and 8-OhdG between patient 85
groups and control group.

33 Descriptive agarose gel indicated purity and integrity of 86
extracted DNA

34 Row data of syber green of telomere standards 87

35 Linear standard curve of telomere standards 88

36 Row curves of syber green of 36B of standard and some 89
studied subjects

37 Linear standard curve of 36B 89

38 Negative correlation between AER with TL in diabetic 91

iii




