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Abstract

A cross-sectional study conducted during the period, November 2009 to
July 2010, comparing the plasma levels of total cholesterol, triglycerides,
high density and low density lipoproteins of 70 Sudanese patients with type
2 diabetes mellitus (35 males and 35 females) as a test group, 38 of them
with controlled diabetes mellitus and 32 with uncontrolled diabetes mellitus.
Participants in this study were from Jaber Abu Alezz center in Khartoum
state, Sudan. Males and females were matched in term of age. The plasma
levels of total cholesterol, triglycerides, high density, low density
lipoproteins and whole blood for Hb Alc were measured using BTS 305
spectrophotometer and commercial Kits from Biosystem Company.

The mean of the plasma levels of total cholesterol was significantly
raised when females compared to males (p=0.004) and also raised in the
uncontrolled group when compared to the controlled diabetic group
(p=0.049).

The mean of the plasma levels of triglycerides was not significantly
differ when males compared to females (p=0.717) and also when the
controlled group compared to uncontrolled diabetic group (p=0.771).

The mean of the plasma levels of high density lipoproteins was
significantly raised when females compared to males (p=0.000), while there
was no significant differences between the controlled group and

uncontrolled diabetic group (p=0.978).
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The mean of the plasma levels of low density lipoproteins was
significantly raised when females compared to males (p=0.020) and also
raised when the uncontrolled group compared to the controlled diabetic
group (p=0.032).

In the diabetic group, the plasma levels of total cholesterol,
triglycerides and high density lipoproteins showed a very weak positive
correlation with the duration. No correlation was found with low density
lipoproteins.

From the results of this study, it is concluded that: diabetes mellitus
increases the plasma levels of total cholesterol and low density lipoproteins
more adversely in females compared to males and hence the risk of
cardiovascular disease increase in females compared to males. In addition,
uncontrolled diabetic patients are at high risk for atherosclerosis compared

to controlled diabetics.

IV



odos  izg 2009 uadsi oo 8 uadl SN dnzlaiall dwl,xl 03 >l
el Lol (o8 0opddl wlgimo daijlio o cus 2010
&SIl 95 UxSq adlall a8liSUlgs uinadl g dly aumdzl M, Jg win oSU1)
eoill o uSudl sly pulaodl Guibeuwdl ool o 70 sis (aaiazioll
o0 359 Sl dolaiall dcgazall o 38 pgio ,(sbus 35, Jls, 35) il
2 Sse po lsilS awl,odl 03n 9 GuS ) linadl JS . Siud) dalbioll it acgazall
ol aYgy sl ol

wgall cadall Gulidlez sluddly JB I G srosdl (9 sulls Jla OIS
eV &gl dalaiVl &S i oo LelS culS awl ol 9 alasimoll Julallg

adawell wlhgimall JS 8 drgize aslazl a¥s wls glas,| lln olS
Liayls (0.004 =aJleiz Yl aossll) Jlz b pgiislio aie sluwidl (58 Jgpsiaud 5SU
dnlnioll 4 gomoll pgii)lio 2is ,Suull dolnioll b acgomall 9 £las)
(0.049=aJloi>Y| doyall) Sl

aowgll wlsimall JS (9 dy5iz0 aslazl a¥s wls wlig,e dla HS o
iSgomall g (0.717=adloizYl doall) sbuidl, & lio J I 9 aMl Honall
& lio Sl dolaiall
(0.771=aJloiz Y dosill) ,Samll dolnioll ué acgozmall,

origl) adawsll wlgimall (8 dgize asbazl al¥s wls glai)] Wl oS
,(0.000=aJlai>¥ dosill) > U pgii)lie xis shuidl (o adlell aslisSUl g5 Coinodl
SSowl) dolaisll &8 gamall Hu dgize alazl aYs wls wlég,s Llin S, o) loivg
(0.978=aJlai> ¥ doyall) ol dalniall jutq

v



owsl) asdawsll e lsimall (58 agine aslasl alVs wls glis)] Dla olS
=ad iz Y dousll) Jo_ L g )lio aic sbuill (9 daaxiodl a8USIl g5 vl
s gazally pgii)lae sic ) Sunl) dalniall ju& acganall (9 glai)] Lanly (0.020
(0.032=aJizY| dousll) Sud) dolaioll

Lol 6o go dawl,)nl dacg0m0 9 anlixoll Yol Wlgimo ai)las e
LSl 95 win ol guig plls apmnl =l W, Jg i oS Lglol suSudl o e
ool go adle 234 plg ,dgine AVo Wl cundg Iho damio adde dxaijoll
cdsaazioll asliSIl g5 unoll

rwW el awl )l o3 (o

aslsdl o5 oidadl paigpdly Jo i oSl wlisime pso 2o oSl g2 0
ais el yol ol ala¥l oz o xs WWly JzL dijlio sluill (b daaxisll
oz aic oy ,SCud) daalnin]l e dcgaxall ol @8lIL ,JJL & )lo sludll
Sl dolaioll ac gozall daij)lie uluidl clbas oo @lol

Contents

VI



| T<Ta o= ) o HA I

ACKNOWIEAGMENLS. ... .ettittte e e e e e e e e II
ADSITACT. .. ettt et et e e e e 1
R L P \Y
ADDIEVIATIONS. ... ettt e e e X
List Of tables. . ..neenei e XI
LSt Of IgUIES. . ettt e XII

1. Introduction & literature FeVIEW.........cvuueinniiietiiit e e 1
1-1. Diabetes Mellitus. ... ..co.uiuirniii e 1
1-1-1.Maintance of extracellular glucose concentration..............ccccevvuvviniinnennn. 1
1-1-2.Classification of diabetes mellitus...........c..coiuiiiiiiiiiiiiiiiiiiiea 2
1-1-3.Pathophysiology of diabetes mellitus............coovviviiiiiiiiiiiiiiiii e, 5
1-1-4.Complications of diabetes Mellitus. .........cccvitiviiiiiiiiiiiiiiiiiiiineae, 6
1-2.Lipids and lipOPIOteINS. .....vuuttttt ettt et e e e e e e e e e e aae e e 8
1-2-1.Biological functions of lipids..........ccoiuiiiiiiiiiii e 8
1-2-2.Plasma LliPids. ...oouuriiie i e e 9
LG T8 510 ) 0 =3 1 1 1 13
1-2-3-1.Classification of lipOproteins. ........cooueviuiiiiiiiiiniiiiii e, 13
1-2-4.Disorders of plasma lipids........c.evuuiiiiiiiiii e 17
1-2-5. AtheTrOSCIOIOSIS. . e ettt ettt e 20
1-3. RAtiONal. .. e 21
O O ) = e 1 22

VII



Chapter two

2. Materials & Methods........ouuiuiii i e 23
2-1. StUAY @PPIOACH. ...ttt e 23
2-2. STUAY AESIGN. . ettt e e 23
G T 1116 =X O 23
S 14 |2 0 T<) 0T 23
2-5. Study POPULAtION. ...ttt e 23
2-6. INCIUSION CIItOIIA. .. \ee et e 23
2-7. EXCIUSION CIIOIIA. .ottt ettt ettt e e e e 23
e T F: 11101 ] (=] /< 23
2-9. Ethical consideration..........oo.uivuiiiiiiiiiii e 24
2-10. Data collection and clinical asseSSmMent. ..........ccvviuiriiiiniiiniiniieniiennnennn 24
2-11. Blood Sampling........c.oeiiiiiiiiiiii i e e 24
2-12. Biochemical measurements. ..........co.evuiieirtiitineniiaeieieee e 24
1 LY [ 2 T (o] o o 7 25
2-14. Measurement of plasma total cholesterol................ccoviiiiiiiiiiiiiinnn., 25
2-15. Measurements of plasma triglycerides............cccovviiiiiiiiiiiiiiiiiiiienens 26
2-16. Measurements of plasma HDL- cholesterol..................ccooiiiiiiiiiiiiinn., 28
2-17. Estimation of plasma LDL- cholesterol...............ccccoiiiiiiiiiiiiiiiiinnen. 30
2-18. Measurements of haemoglobin ALC........coouiiiiiiiiiiiiiiiii e 30
2-19. QUAlity CONLTOL. ...ttt e e e e e ae e 33
2-20. Statistical @NalySiS. . ...ouueenrtiettiet it 33
Chapter three

VIII



B R OSUIES . . ettt

7/ B ) Y1 1Y) (o) o DA

Chapter five

5- Conclusion and Recommendations. .......vueeereeeree e eeeeeeeeeeeeeeeeneeenaeenns
S B O00) 1 (el L1 1) (o) 1 DU
5-2. ReCOMMeNAAtIONS. . . e ettt ettt et e e e et e e e e e e e e aaaeanns

| (121 (o TR

Appendixes (1): Questionnaire.

Appendixes (2): The method used for measurements of plasma total cholesterol

Appendixes (3): The method used for measurements of plasma triglycerides

Appendixes (4): The method used for measurements of plasma high density
lipoprotein cholesterol

Appendixes (5): The method used for measurements of Haemoglobin Alc

Abbreviations

ACTH : Adrenocorticotropic hormone

IX



ATP
CAD
CHD
CM
FFA
GDM
GH
HDL-C
HLA
IDDM
IDL
LADA
LCAT
LDL-C
NCEP
NIDDM :
VLDL

: Adenosine triphosphate

: Coronary artery disease

: Coronary heart disease

: Chylomicrons

: Free fatty acids

: Gestational diabetes mellitus

: Growth hormone

: High density lipoprotein cholesterol
: Human leukocyte antigen

: Insulin dependant diabetes mellitus
: Intermediate density lipoproteins

: Latent autoimmune diabetes of adulthood
: Lecithin- cholesterol acyltransferase
: Low density lipoprotein-cholesterol

: National cholesterol education program

Non-insulin dependant diabetes mellitus

: Very low density lipoproteins

List of tables



Table (3.1): Comparison of the means of the plasma levels of
total cholesterol, triglyceride, HDL-C and LDL-C in reference

to gender (diabetic males VS. females)
Table (3.2): Comparison of the means of the plasma levels of

total cholesterol, triglycerides, HDL-C and LDL-C in reference
to control of diabetes (controlled diabetics vs. uncontrolled)

XI



List of figures

Figure (3.1): The means of the plasma levels of total cholesterol in

Teference t0 GeNAeT . ... ovuu it 39
Figure (3.2): The means of the plasma levels total cholesterol in reference to
control diabetes mellitus. ...........coiiiiiiiiiiii e 40
Figure (3.3): A scatter plot shows insignificant very weak positive
correlation between the duration of Diabetes Mellitus and the plasma levels
of total cholesterol (1= 0.04)......ccoriiiiiiiiii e, 41

Figure (3.4): The means of the plasma levels of triglycerides in reference to

Figure (3.5): The means of the plasma levels of triglycerides in reference to
control of diabetes........c.vvuiiiii i 43
Figure (3.6): A scatter plot shows insignificant very weak positive
correlation between duration of Diabetes Mellitus and the plasma levels of
triglycerides (1= 0.05).....couiiiiiiiii e e e e e 44
Figure (3.7): The means of the plasma levels of HDL-Cholesterol in
reference t0 GeNAeT........c.vviirii i 45
Figure (3.8): The means of the plasma levels of HDL- cholesterol in
reference to control diabetes...........cooeviiiiiiiiiiiiiiiiiii e 46
Figure (3.9): A scatter plot shows insignificant very weak positive
correlation between the duration of Diabetes Mellitus and the plasma levels
of HDL-Cholesterol (1= 0.10)......ccutiiiiiiiiiiiiiiiiiii i eeieeiae e 47
Figure (3.10): The means of the plasma levels of LDL-Cholesterol in

reference t0 GeNAer. ... .ov.uiiii it e 48

XII



Figure (3.11): The means of the plasma levels of LDL- cholesterol

ireference to control diabetes. .....cvvvueeeiiee e eiaeeannnn,

Figure (3.12): A scatter plot shows no correlation between the duration of

Diabetes Mellitus and plasma levels of LDL-cholesterol (r= 0.00)

XIII



