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i b s e Dy I S e s L 5 K
Diabetes mellitus ialah penyakit metabolik yang bercirikan hiperglisemia dan dislipidemia, yang memberi
pesakit diabetes risiko tinggi untuk mendapat penyakit jantung. Adalah dipercayai bahawa LDL kolesterol

(LDLC), trigliserida (TG) dan genotip apolipoprotein E (apo E) berkait rapat dalam menentukan risiko tinggi

ini. Kajian ini bertujuan untuk mencirikan dislipidemia diabetes dengan penentuan saiz LDL dan genotip apo E.

Seramai 30 subjek Normal dan 35 Diabetes mellitus jenis 2 dikaji. Analisis biokimia lipid ditentukan secara

antomatik menggunakan kit komersial. Saiz LDL ditentukan menerusi mikroskop elektron transmisi. LDL1 dan

LDL2 adalah bersaiz besar manakala LDL3, LDL4, dan LDLS5 adalah bersaiz kecil dan dianggap

memudaratkan kesihatan. Genotip apo E pula ditentukan menerusi tindakbalas rantai polimerase dan

polimorfisme kepanjangan fragmen restriksi.

Penemuan

o  Pesakit diabetes mellitus j jenis 2 yang berlebihan berat badan mempunya1 lebih banyak LDLA4 berbanding
seseorang normal

o  Kandungan LDL4 berkadar terus dengan aras TG plasma. Ini menunjukkan hlpertnchsendemla
menyumbang kepada pembentukan LDL4 dalam kes diabetes yang dikaji

o  Kandungan I.DL1 berkadar songsang dengan LDL3. Ini menunjukkan LDL1 bertukar menjadi LDL lebih
kecil, pertukaran ini berterusan dan mengakibatkan banyak LDL3 terbentuk

e  Genotip €4/2 bercirikan LDLC paling rendah dan HDLC paling tinggi. Genotip ini adalah baik bagi
pesakit diabetes yang berlebihan berat badan kerana mempunya1 risiko paling rendah untuk mendapat

: penyakit jantung iskemia .

e  Genotip €4/3 bercirikan TG paling tinggi, LDLC paling tinggi, TC paling tinggi, dan HDLC palmg
rendah. Genotip ini tidak baik bagi pesakit diabetes yang berlebihan berat badan kerana mempunyai risiko
paling tinggi untuk mendapat penyakit jantung iskemia

e (enotip €3/3 (normal) mempunyai risiko perantara untuk mendapat penyakit jantung iskemia

Kesimpulan _

Saiz LDL dan genotip apo E perlu ditentukan untuk pesakit diabetes mellitus jenis 2 yang berlebihan berat

badan kerana mereka berpotensi tinggi untuk mendapat penyakit jantung iskemia. Semasa mengurus perawatan

esakit berkenaan, kedua-dua LDLC dan TG perlu dipantau rapi sehingga 4 jam postprandial jika boleh.

iabetes mellitus is 2 metabolic disorder chaxactense yslipidaemia, which

places diabetics at increased risk of cardiovascular disease. We strongly believed that LDL cholesterol (LDLC),

triglycerides (TG) and apolipoprotein E (apo E) genotype are closely related in determining this high risk. This

study aims to study the effect of LDL subfraction and apo E genotype on diabetic dyslipidaemia. Normal

(n=30) and diabetes mellitus type 2 (n=33) subjects who were not on any drug treatment were studied. Lipid

biochemical analysis was performed by automated methods using commercial kits. LDL size was determined

by transmission electron microscopy. LDL]1 and LDL2 are large particles while LDL3, LDL4, and LDLS are

smaller particles and are considered detrimental to health. Apo E genotype was determined by polymerase

chain reaction and restriction fragment length polymorphism.

Findings

o  Overweight diabetes mellitus type 2 subJects have significantly more LDLA4 compared to normal

e  LDL4 content varies directly with plasma TG. This indicates that hypertriglyceridaemia contnbutes to the

' formation of LDIL4 in the diabetics who were studied

® LDL1 content varies indirectly with LDL3. This indicates that LDL1 is converted to smaller LDL, this
conversion continues and results in abundance of LDL3

o g4/2 genotype is characterised by lowest LDLC and highest HDLC. This genotype is considered good for
overweight diabetics as it confers the lowest risk for ischaemic heart disease

®»  g4/3 genotype is characterised by highest TG, highest LDLC, highest TC, and lowest HDLC. This

genotype is considerd not good for overweight diabetics as it confers the highest risk for ischaemic heart

disease
e  Normal £3/3 genotype confers intermediate risk for ischaemic heart disease
Conclusion

LDL size and apo E genotip should be obtained for overweight diabetes mellitus type 2 patients because they
are at increased risk for getting ischaemic heart disease. When managing the treatment of these these patients,
both LDLC dan TG should be closely monitored up to 4 hours postprandially if possible.
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(b)  Senaraikan Kata Kunci yang digunakan di dalam abstrak:

Diabetes mellitus jenis 2 Diabetes mellitus type 2
hiperglisemia hyperglycaemia
dislipidemia dyslipidaemia

saiz LDL IDLsize

genotip apo E apo E genotype
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LAMPIRAN 1

Pascasidang, Simposium Sains Kesihatan Kebangsaan Ke-3, FSKB, UKM, 29-30 April 2000
(Full paper in proceedings page 360; poster presentation)

KAJIAN AWAL MENGENAY GENOTIP APOLIPOPROTEIN E DAN FREKUENSI ALEL DI
KALANGAN SUBJEK STHAT '

PRELIMINARY STUDIES ON APOCLIPOPROTEIN E GENOTYPES AND ALLELE FREQUENCY
AMONG HEALTHY SUBJECTS

Shahrul BSH, Fafidah AR
Department of Chemical Pathology, School of Medical Sciences,
Universiti Sains Malaysia, 16150 Kubang Kerian, Kelantan

ABSTRAK/ABSTRACT

Kajian ini menentukan genotip apolipoprotein E dan frekuensi allel dalam kalangan individu sihat. Penentuan
genotip apo E dianalisa dengan kaedah polimorfisma rangkaian fragmen terpilih (RFLP). Kolesterol dan
trigliserida ditentukan dengan kaedah berautomasi: Kolesterol lipoprotein berketumpatan rendah (LDL)
diperoleh dari pengiraan Friedewald manakala kolesterol lipoprotein berketumpatan amat rendah (VLDL)
ditentukan dengan membahagikan kepekatan trigliserida dengan pemalar 2.2. Kolesterol lipoprotein
berketumpatan tinggi (HDL) dotentukan dengan kaedah pemendakan asid fosfotungstik dan ion Mg.
Frekuensi alel epsilon 3 didapati lebih tinggi di kalangan wanita berbanding dengan lelaki sebanyak 5.2%
manakala terdapat peningkatan sebanyak 8.3% dan 66.7% pada subjek lelaki dengan alel epsilon 4 serta 2.
Kepekatan trigliserida dalam pembawa E3/3 adalah 1.79 mmol/L manakala dalam E4/2, E2/2, E3/2 dan E4/3
adalah lebih tinggi iaitu sebanyak 60.3%, 53.6%, 47.5% dan 10.6% dalam turutan. HDL adalah hampir sama

bagi setiap genotip dan kepekatan LDL didapati meningkat sebanyak 46.2% pada subjek E2/2 dan sebaliknya
pada subjek E4/2 sebanyak 13.8%. Kepekatan VLDL didapati lebih tinggi pada subjek E4/2, E2/2, E3/2
sebanyak 67.9%, 60.3% dan 53.8% dalam turutannya. Genotip E4/2 dicirikan oleh kepekatan trigliserida dan

LDL yang tinggi berbanding dengan genotip lain.

This study ascertained apolipoprotein (apo) E genotypes and allele frequency among healthy subjects. The
apo E genotype was #nalyzed by restriction fragment length polymorphism (RFLP). Cholesterol and
triglycerides were measured by automated method. Low density lipoprotein (LDL) cholesterol was calculated
by the Friedewald formula and very low density lipoprotein (VLDL) cholesterol determined by dividing
triglycerides by a constant of 2.2. High density lipoprotein (HDL) cholesterol was determined by the
phosphotungstic acid and Mg ion sedimentation method. The allele frequency of epsilon 3 was found to be
higher in females compared to males by 5.2% whereas there was an increase of 8.3% and 66.7% in the
percentage of epsilon 4 and epsilon 2 among males. Triglycerides concentration in E3/3 carriers was 1.79
mmol/L. while in E4/2, E2/2, E3/2 and E4/3, the concentrations were higher by 60.3%, 53.6%, 47.5% and
10.6% respectively, HDL cholesterol concentration was found to be almost-similar for each of the genotypes
and LDL cholesterol concentration was raised by 46.2% in the E2/2 carrier and reduced in the E4/2 carrier by
13.8%. VLDL cholesterol concentration was found to be higher in the E4/2, E2/2, E3/2 by 67.9%, 60.3% and
53.8% respectively. The E4/2 genotype carriers were characterized by the higher triglyceride and VLDL
cholesterol concentration. This was also seen in the E2/2 carrier whose LDL cholesterol was seen to be higher
compared to the other genotypes.

Correspondence:
Shahrul Bariyah Sahul Hamid
sbariyah@vahoo.com
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LAMPIRAN 2

Original Research Publication & Presentation 2001
1*t ASEAN Conference on Medical Sciences, 18-21 May 2001, Book of Abstracts, Abstract No. P-22, page 69

Research Publication 2001
The Malaysian Journal of Medical Sciences July 2001; 8(2): 91-92

RELATIONSHIP BETWEEN GENOTYPE AND ALLELE OF APOLIPOPROTEIN E
WITH THE LIPID STATUS AMONG MALAYS

Shahrul BSH, Mohd Rafi, Wan MWB?, Faridah AR -
Department of Chemical Pathology, School of Medical Sciences, University Sains
Malaysia, Kelantan, Malaysia v

*Department of Medicine, School of Medical Sciences, University Sains Malaysia,
Kelantan, Malaysia )

Objective: This study ascertained apolipoprotein (apo) E genotypes and allele
frequency among Malays and its influences towards the lipoprotein classes.

It is the major protein involved in catabolism .of triglyceride rich lipoproteins
(VLDL and remnants). Apo E has three common alleles which are €2, €3, and €4 which
code for three major apoE isoforms and 6 genotypes.

A number of 189 volunteers aged 20 to 65 years where recruited in the study. Blood
was collected in tubes containing EDTA and the leucocytes from the buffy coat layer were
used to extract DNA. Restriction fragment length polymorfism (RFLP) method was used to
identify the apoE genotype. Lipid profile was determined using automated method to
measure total cholesterol, triglyceride, and high density lipoprotein (HDL-C). The low
density lipoprotein (LDL-C) level was calculated using the Friedewald formula.

The E3/3 genotype had the highest frequency among the the 6 genotypes. Female
subjects had higher frequency for the €4/2 genotype and lower e4/4 frequency value. Male
subjects had higher €4/4 frequency. Epsilon 3 and epsilon 2 alleles frequency was high
among females whereas the male subjects had high epsilon 4 allele frequency. Generally
individuals with the e4/2 genotype had higher total cholesterol and those with the €2/2 had
higher triglyceride concentration. In males the €4/3 genotype group had higher triglyceride
concentration while among the females the €2/2 genotype individuals had the highest
triglyceride concentration. The €4/4 genotype caused the raised cholesterol content among
females. '

Our data suggest that male subjects have high epsilon 2 allele frequency which is
associated with the high triglyceride. Females with epsilon 2 homozygous genotype had
higher triglyceride concentration while the €4/4 genotype had increased cholesterol level.

Correspondénce:
Shahrul Bariyah Sahul Hamid
sbariyah @yahoo.com
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LAMPIRAN 3

IRPA Top Down Research Workshop 8 “Promotion of Héalthy Lifestyles in Malaysia”, Concorde Inn, KLIA
43900 Sepang, Selangor, 30 June — 1 July 2001. Project 7, oral presentation on 30 June 2001.

A STUDY OF POSTPRANDIAL PATTERNS OF LIPAEMIA AND GLYCAEMIA IN PATIENTS WITH
ISCHAEMIC HEART DISEASE AND THOSE WITH GLUCOSE INTOLERANCE

Faridah Abdul Rashid', Shahrul Bariyah Sahul Hamid', Mafauzy Mohamed”, Wan Mohamed Wan
Bebakar*, Nazmi Mohd Noori? , and Ruhani Halim®

lDepartrnent of Chemical Pathology, 21Departrnent of Medicine, *Clinical Trials Unit, School of Medical
Sciences, and 3Nutrition and Dietetics Unit, Hospital Universiti Sains Malaysia, Universiti Sains Malaysia,
16150 Kubang Kerian, Kelantan, Malaysia.

Project 7 as entitled above, is a 3-year project from March 1999 to March 2002. This project has 3 objectives,
one for each year or stage. Stage I is to identify a Malaysian standard meal for postprandial lipid profile
quantification. Stage 2 was completed and reported last year. Stage 2 is to determine the pattern and
prevalence of postprandial lipaemia and glycaemia in different subgroups of patients in response to standard
fat load. I will report on the progress of stage 2 today. Stage 3 is to determine the effects of 3 and 6 month of
dietary intervention on postprandial lipaemia. Stage 3 will be completed next year.

In Stage 1, 3 types of test meals in the form of milkshake A, B, and C, were made according to formula. The
3 test meals each contain the same amount of milk powder (50 g), glucose (57 g), one medium egg (50 g) and
either low (22 g) oil A, medium (42 g) oil in B, and high (62 g) oil in C. All ingredients were blended in
water to a final volume between 200 to 250 ml. Then, 10 normal subjects with no history of medical illness
were fasted overnight for 12 hours and given either test meal A, B, or C on separate occasions. Blood was
collected using a butterfly needle at 6 time-points: 0, 2, 4, 6, 8, and 9h, and analysed for lipids (TC, TG,
HDLC, LDLC, VLDLC) and glucose. The results of the study in stage 1 show that in the 10 normal subjects
studied, test meal B gave the worst postprandial triglycerides response. Test meal B was therefore selected for
further study in Stage 2. '

In Stage 2, 64 male and female subjects aged between 18-75 years were recruited. Subjects fasted overnight
- for 12h and were given only test meal B. Blood was similarly collected for automated biochemical analysis of
lipids and glucose. Based on the biochemical results obtained, subjects were categorised into 3 groups:
Normal Control, Hypeﬂipidaemia, and Impaired Glucose Tolerance (IGT). A minimum of 30 subjects is
needed in each category. The biochemical results for serum lipids and plasma glucose were plotted.

The serum lipid results for Normal Control are as follows: TC <5.2 mmol/L, TG <2.25 mmol/L with
maximum at 4h, HDLC >0.9 mmol/L, LDLC <3.4 mmol/L, and VLDLC <1.0 mmol/LL with maximum at 4h
(0.5-2.5 mmoV/L). The serum lipid results for Hyperlipidaemia are as follows: TC >5.2 mmol/L, TG >2.25
mmoV/L with maximum between 4-6h, HDLC <0.9 mmol/L, LDLC >3.4 mmol/L, and YLDLC >1.0 mmol/L.
The serum lipid results for IGT are as follows: TC 4-6 mmol/L, TG maximum at 6h, HDLC 0.5-1.2 mmol/L,
LDLC 2.8-4.1 mmoV/L, and VLDLC 0.5-1.2 mmol/L with maximum at 6h (0.6-3.1 mmol/L).

Fasting glucose is <7.0 mmol/L in Normal Control, and 4-7 mmol/L in IGT. In all 3 groups studied, Normal
Control, Hyperlipidaemia, and IGT, two peak glucose values are observed, with the first peak at 2h (2hPG)
and a second peak at 6h (6hPG). The 2hPG is <7.8 mmol/L, in Normal Control and Hyperlipidaemia. In IGT,
the 2hPG is 7.8-11.1 mmol/L, and the 6hPG is 4.5-7.5 mmol/L. .

In addition, postprandial lipoprotein particles are also studied using transmission electron microscopy (TEM).
The isolated LDL particles were stained negatively with phosphotungstic acid at pH 5.04. The lipoprotein
particle size can be determined more rapidly using a particle size analyser. The 2-year funding and current
account of Project 7 was presented (A/C 305/PPSP/6140020 balance at time of reporting = RM348,742.70).

Some of the problems faced included difficulty recruiting the IGT and IHD subjects from USM alone. Two
subjects were recruited per week, and a total of 8 subjects per month. Samples collected so far in this study
are 30 Normal Control, 28 Hyperlipidaemia and 6 IGT. No IHD was detected. There is still a need for 2
Hyperlipidaemia, 24 IGT and 30 IHD. Another problem faced was the long Sh collection time which
exceeded office hours. Subjects spent the entire time in the Clinical Trials Unit. Students participated when
they were free. However, working subjects preferred to go back to work in between blood sampling.
Considerable time was wasted walking back and forth between the Lipid Lab in Chemical Patholooy and the
Clinical Trials Unit. Distance also affected the daily routines of subjects who participated.
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LAMPIRAN 4

1* PENSMA National Congress, Renaissance Melaka Hotel, 18-20 April 2002

Title - Palm olein load causes alteration of lipid kinetics during
postprandial state in a paired study group

Authors Shahrul B.S.H., Wan M.W.B.*, Mafauzy M.*, and Faridah
A.R. ]
Institution Department of Chemical Pathology, *Department of Medicine,

Schoecl of Medical Sciences, Universiti Sains Malaysia,
Kelantan, Malaysia :

Introduction Palm olein is the major edible oil in Malaysia. Based
on this basis this study on fat metabolism was conducted to clarify the
optimum fat load in maintaining chylomicron and VLDL remnant clearance.
Individuals are freguently in the postprandial state throughout a day and
the dJdifferences in fat load along with postprandial ~lipaemia could
predispose individuals to an increase in atherosclerosis development.
Method Ten volunteers were given 3 test meals at separate times.
Test meals contained fat, carbohydrate and protein sources but differed
in the amount of palm olein. The amount of palm olein was increased from
22 g in test meal A to 42 g in test meal B 'and subsequently to 62 g in
test meal C. Blood was drawn pretest and followed by 2 hour, 4 hour, 6
hour, 8 hour, and finally 9 hour, into plain tubes. Triglyceride (GPO-
PAP) and total cholesterol (CHOD-PAP) were measured using automated
enzymatic colorimetric method.

Results The kinetics of triglyceride and total cholesterol differed
when the amount of palm olein was increased. The significance of
differences between the 3 test meals was tested using repeated measure
multiple linear,régression and results obtained indicate no significant
diffence between the test meals. However when the differences within the
test meals during the 8 hour sampling time was tested using Kruskal
Wallis it was noted that only test meal A (p=0.035) showed significant
differences in the changes of triglycerides contents during postprandial
state. There was no significant change in cholesterol content between and
within the group.

Discussion Palm olein contains saturated fatty acid palmitic acid
(39.8%), monounsaturated fatty acid oleic acid (42.5%), and
polyunsaturated fatty acid linoleic acid (11.2%). As the amount of fatty
acids was increased the concentration of triglycerides also increased
whereas the was a decline in the clearance rate of triglycerides and
chylomicron remnants by remnant receptors in liver. Longer retention time
of triglyceride-rich remnants could lead to an increase in the LDL
cholesterol concentration which is correlated with the development of
atherosclerosis. .

Conclusion Palm olein does not cause a significant change in cholesterol
content but the amount of fat load (palm olein) consumed have to be
reduced to less than 60 % calories (26.4% calories) to enable normal
metabolism of dietary fat.

Correspondence:
Shahrul Bariyah Sahul Hamid
sbariyah@yahoo.com
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LAMPIRAN 5 -

7™ National Conference on Medical Sciences, 17-18 May 2002, Universiti Sains Malaysia Health
Campus, Kubang Kerian, Kelantan, Malaysia.

Characterization of Low Density Lipoprotein Subfraction Profile and Apo E
Genotype Among Diabetic Patients

Shahrul Bariyah Sahul Hamid, Faridah Abdul Rashid and Wan Mohamad Wan Bebakar*
Dept. of Chemical Pathology and *Medicine, School of Medical Sciences
Universiti Sains Malaysia, 16150 Kubang Kerian, Kelantan, Malaysia.

The present study aimed to examine the association between diabetes mellitus type 2 with low
density lipoprotein particle size distribution and the influence of apolipoprotein E genotype in
altering hpld profile. A total of 35 subjects (19 males, 16 females, mean age 50+11 years, mean BMI
27+4 kg/m®) with diabetes mellitus type 2 who were overweight and without any drug treatment
were enrolled in this study. Results obtained were compared with that ofs’BO normal control subjects
(14 males, 16 females, mean age 27+5 years, mean BMI 233 kg/m”). Plain blood samples were
taken after an overnight fast of 10-12 hours. Serum bicchemical analysis was done using automated
enzymatic methods (Hitachi 912) for the determination of total cholesterol, HDL cholesterol, LDL
cholesterol, triglycerides, and glucose concentration. HDL cholesteral was performed after chemical
precipitation. LDL cholesterol was calculated if triglycerides was less than 4.5 mmol/L. Otherwise,
direct LDL cholesterol estimation was done. LDL subfraction area under curve percentage (% AUC)
was determined by using non-denaturing 2-16 % polyacrylamide gel electrophoresis. APOE gene
analysis was by polymerase chain reaction (PCR) and restriction fragment length polymorphism
(RFLP). The lipid profil test results showed that male diabetics had higher triglycerides and LDL
cholesterol whereas female diabetics had higher total cholesterol, triglycerides, HDL cholesterol,
VLDL cholesterol and glucose. There was a positive and significant correlation between
triglycerides and AUC of LDL 4. Triglycerides also correlated positively and significantly with
glucose. This indicates that hypertriglyceridaemia could possibly lead to the formation of small LDL
particles. The possibility of step-wise conversion of bigger LDL into smaller LDL was studied by
looking into the correlation between the LDL subfractions. The AUC of LDL 1 correlated
negatively with the AUC of LDL 3. Diabetics generally were found to have higher AUC values for
the smaller LDL particles which comprise of LDL 3, LDL 4, and LDL 5. The study on APOE gene
showed that €3 and €4 diabetics had elevated total cholesterol and glucose. Diabetics with the €2
allele did not have any significant difference with the €3 and €4 subjects when the triglycerides
concentration was compared with that of the 3 allele carrier. Allele frequency obtained for diabetics
was €2 (0.143), €3 (0.714) and &4 (0.143). The frequency distribution obtained was similar to the
findings from the study on diabetic mellitus type 2 subjects by Boemi et. al (1995). Frequency
comparison with the normal control showed that the €2 allele frequency was higher in diabetics.
Overweight €4/3 diabetics portrayed the worst atherogenic profile with the highest triglycerides,
LDL cholesterol and total cholesterol, and the lowest HDL cholesterol. Insulin resistance is
assoclated with increased non-esterified fatty acid flux to the liver, increased hepatic output of large
VLDL which is not suppressed postprandially, hyperlipidaemia and increased cholesterol ester
transfer protein activity. All these factors could act in concert and possibly give rise to the formation
of small LDL particles observed in this study. The mechanism responsible for the relationship of
- hyperglycaemia or hyperinsulinaemia with elevated triglycerides and elevated LDL cholesterol is
due to reduced enzymatic activity of lipoprotein lipase (LPL) and hepatic triglyceride lipase (HTGL)
involved in lipid metabolism. Differences in plasma insulin level or insulin action may affect the
activity of both these enzymes. The presence of glycosylated LDL and small LDL increases the
contribution of LDL to total cholestero! estimation. This is explained by the reduced binding ability
of bath these abnormal LDL particles to LDL receptors compared to normal LDL. We therefore
conclude that a decrease in LDL size with high propensity for small LDL 4 therefore confers
additional atherosclerotic risk to overweight individuals with diabetes mellitus type 2, especially

those with €4/3 genotype.

Reference: Boemi, M., Sirolla, C., Amadio, L., Fumelli, P., Pametta, D., and James, R. W.(1995).
Apolipoprotein E polymorphism as a Risk Factor for Vascular Disease in Diabetic Patlents Diabetes

Care. 18(4): 504-508
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Shahrul Bariyah Sahul Hamid sbarivah@yahoo.com
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st 600 Standard Yartica! Unlt Compenenis
3, Lid assembly, 80-6176-52

§. Lower busfer chambar, 80-5182-98 -
¢. Upper buffer chamber, 80-6175-33

600 Components and Accessories

D. Ge} seal, 86-5421-43

£. Coma, various

f.Cams, 80-6174-24

" §. Spacer, varicus

¥, Clamp 15 cm, 80-8173-29 .

J. Casﬁng stand, 80-6175-00
K. Heat exchanger, 80-6183- 74
L. Level, 80~oT°4 18

i, Wonder Wedge separator, 80 6127-88

. Sga sr-Mate, 80-6181-65
0. Buifer dam, g0- 5175-19

P. Laminated rubb
Q. Siotied rubber gasket, 80-6174-43

I. Glass plate 13 x 15.cm, 86-6173-9

or gasket, 80-6174-62

e
Produet

Code Sumber

" S 600 and SE 630 Replacemant Parts and Accessories
Wonder Wedge plate separation tool . - 1 80-8127-88
Slotted silicone rubbsr gaskets for upper butier 2 80-6174-43
chamber .
Larminatad silicone rubber gasksts for casting 2 80-6174-82
stand .
Buffer dam 1 80-8175-19
Upper butfer chamber for SE 600, SE §60 1 80-6176-33
Lid with pawer cables for SE 600, SE 680 1 80-6176-52
High-voltage safety lead sat 1 .80-8177-09 .
Lowér butfer chamber for St 600 1 80-6152-98
Heat exchanger for SE 600 and S€ 560 "1 80-6183-74 b
Lower bufier chamber for SE 850 1 80-6191-15
€2l Seal 1 80-6421-43
Level 1 80-5194-19
Clamps and Cams - ’
Clamp assemblies, 16 cm 80-6173-29
Clamp assemblies, § cm = 2 80-5187-35
Ciamp and cam kit, four 16 cm c!amps and 7 1 80-6173-67
.8 black cams
Ca;‘ns, white, for old-style clamps without cam 47 80-6174-05
oles .
Cams, black, for new-style clemps with cam 4 80-5174-24
holes
Tachaleal Bulietins Code Number |,
#116 — Preparative Electrophoresus in the SE 600 VﬂmcaI Slab Unit: A Simple 80-6009-89
Modification , -
#117 - Vertical Agarose Gel EJectrophoresns of Plasmid DNA 80-6010-08

+ All combs Eszed
) By

*eparauva combs-w

¥EF SE 600 / SE 400 Combs and Spacers

a5 be used in all SE 600 and SE 400 um*s
with single or dual reference lanes.

+ Spacers {16 cm) and most SE 600 accessories can be used with

 SE 490

* Spacers (24 em
St 410. -

j.and

most SE 660 aceessories can be used with

Wﬁfxcmscrj
”“-“:fh‘cnmbbac( 1 80-5163-22
o "5' ;ﬂz‘ 3; mm} deepcomy to .
tengh T‘uck:e—s?* -
S L) Quantity Cads Number
593 0 Vartica] ot Gra T,
z 109 2 80-6442-09
: ;50 2 B0-5443-23
: 1.;:), o EG-B187-73
' 1‘50 2 80-5187-92
] \~<o 2 80-6188-11
i 1:;0 2 80-6130-51
1 50 2 80-6130-70.
a 0.,75 2 80-5180-89
i T 2 80-6190-58
1.55 2 0-§150-77
120 . 2 80-6190-96
o ! 2 80-5179-54
p—— 2 80-6180-13

No, ~ Fhickness Width . .
Prepfrel {mmy) fimm) Quantity Code Number
Preparative Gombs for ST 460 and SE 630 Series .
171 0.75 121/8 1 80-65164-17

" 100~ 12156 .1 80-6164-36
n- - 1.50 121/8 1 80-5164-55

1r2* 0.75 113/8 1 80-5163-41°
122 100 113/6 -1 80-5163-80

112 15 11306 1 80-5183-79

Tellon Combs lor SE 480 and $& 800 Series .

10 075 . 83 1 80-6159-99

10 : 1.00 8.3 ' 1 80-5160-18

10 . 1.50 . 83 1 B0-6160-37
12 0.75 76 1 BO-8160-75

12 15 - 78 1. 80-5160-34

15 SRS 5.7 1 80-5161-13

15 100 57 t 80-5161-32

15 1.50 57 1 80-B161-51

20 0T 41 1 80-6161-70

20 1,00 41 1 80-6161-89

20 1.50 41 1 80-5162-08

28** 0.75 27 1 80-6162-27

28" 1.00 27 1 -80-5162-45

28+ 150 27 - 1 B0-5162-65

W aypiotede.com

* These combs ars 25 mm deep, adjustable to 10 or 15 mm.

** Comb depth 15 mm; all others 25 mm.
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LAMPIRAN 6

Jenis Keterangan | Pembekal | Serial | Harga | Tarikh | PO/DO/invoice
: Number beli
Peralatan Dual cooled Amersham | 20058937 | RM3,600 | 2 Oct PO: A18103
elektroforesis | vertical Pharmacia 2000 DO: 21887
electrophoresis Biotech, Invoice: 17872
LAMPIRAN 6 { system, Hoefer
Model SE 600
Cat No:
80-6171-96

Lokasi terkini peralatan

Makmal Lipid, Jabatan Patologi Kimia
“Tarikh: 7 April 2002

Staf bertanggungjawab ke atas

perlatan berkenaan

Shahrul Bariyah Sahul Hamid (calon PhD)
sbariyah @yahoo.com

Gambar perlatan yvang dibeli:

Special note:

Prof. Madya Faridah Abdul Rashid

1. This system is complete for 18x16 cm slab gels o0l
2. Please refer to Amersham Pharmacia Biotech#Heefer catalogue
for details
3. Does not include power supply unit ,
4, Does not include Julabo circulator and hoses
Laporan Akhir Projek Penyelidikan USM I/P-06 —11 . 7 April 2002




LAMPIRAN 7

Jenis Keterangan | Pembekal | Serial | Harga | Tarikh | PO/DG/Invoice

Number beli

Peralatan Gradient Amersham | None RM999 | 2 Oct PO: A18103

elektroforesis | maker, Model Pharmacia ) 2000 DC: 21887

, SG 50 Biotech, . Invoice: 17872
LAMPIRAN7 | Cat No: Hoefer
80-6197-99

Lokasi terkini peralatan Makmal Lipid, Jabatan Patologi Kimia
Tarikh: 7 April 2002

Staf bertanggungjawab ke atas ‘Shahrul Bariyah Sahul Hamid (calon PhD)

perlatan berkenaan © | sbariyah@yahoo.com

Gambar peralatan yvang dibeli:

Special note:

1. Imedades/does not include magnetic stir bar

2. Jaelndes/does not include silicon tubing

3. Does not include mounting clamp for mounting gradient maker
Laporan Akhir Projek Penyelidikan - USM J/P-06 ~12 7 April 2002

Prof. Madya Faridah Abdul Rashid
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Produet Quanlity
SG 15 Gragiant maker, 15 m! total volums 80-6197-51
SG 30 Gragdient maker, 30 mi total volume 20-5197-80

1
1
- SG 50 Gradient maker, 50 m toial volume 1 8C-5197-89
1
1

SG 100 Gradient maker, 100 mi total valume . 80-5195-08

SG 500 Bradisnt maker, 500 mi total volums 80-3198-18

A ies and Rept 1 Parls
Plunger for sxpenential gradient, 56 50 1 80-6198-75
H Plunger for exponential gradient, SG 100 1 86-8197-22
56 15, 30, 50 and 100 small volume Gradient Makers are durable and accurate. *White 3 mm outlet fitting for SG 15, 5G 30, 1 80-6196-35
\ Form gradients for acrylamide gel electrophoresis; liquid : vj/isself;iasdnee:? gush-pun, for $6.500 1 B0-5196-56
chromatography ehition; and sucrose, caesium, and preparative Outiet fikting, red, 4 mm, for SG 500 4 80-5225-30

zonal centrifugation. _ .

(Generate COMCAVE OF COMVEX sxponential gradients with accessor ),
plungers (50 and 106 ml models).

C[.uosc from five sizes berween 15 mi and 500 ml total volﬁne

Ring stand support rod included with the SG 15, 8G 30, 5G 50 and

§G.100. -

For g:adlents up t& 2.2 litres, refer 1o DALT Gradient Maker, see

page 361. )
: SG 50 Gradient

o Maker with

b plunger.

'SG 500 Large
Volgme Gradient
Maker,

and Storage Unit

et Quantfty Cade Numbisr
SE 160-Piate Washer and Storage Unit | 1 80-8116-29

Includes: 2 moulded plats helders with
hanidles, 2 leng plats adaptors, 2 dust covers
and 1 polypiopylene washing tank with:lid.

" Long ptate adaptor for 10 ¢m and 12 cm long 2 20-5116-48
plates
. - Moulded plate holder with handis and dust covar 1 80-6115-67
SE'100 Plate Washerand Moutied plate hoiders with handles and dust 4 80-6115-36
Storage Unit simplifies covars
" Soak. . glass plate handling. Polyprapylene washing tank with lid 1 20-6117-05
9%, rinse and so ' Dust cover for plate holdar ) 1 80-6117-24

re muliinle o tes with ; sd
covered sy i ole gel plates with convenient rack and

* Protecs . .
orage. gelplates from chipping and cracking during handling and B
. A\d.us-. - ) ]
ojldsr:orp’ates‘ O'ngx 10cmto 18 x 16 cm. ’
11018 em plates or twenty 8 cm plates '

E100p
late w7
2
~ sheris an ideal 2 accassory for all Hoefer vertical units. -
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ABSTRAK
PEMBANGUNAN KAEDAH GENOTIP APOLI?OPROTEIN E, PROFIL
PECAHAN LIPOPROTEIN DENSITI RENDAE DAN KAJIAN LIPEMIA
PASCAPRANDIAL

Matlamat kajian ini adalah untuk menentukan peranan polimorfisme apolipoprotein E
terhadap profil lipid ya.ng‘ merangkum{ perubahan Iipidemia dan glisemia semasa
pascaprandial. Genotivp ditentukan mel’.;.lui kaedah polimorfisme panjang fragmen
restriksi (RFLP) teroptimum menggunakan DNA dan IeukOEit yang diekstrak mélalui
kaedah benggaraman keluar. Frekuensi genotip yang diperioleh adalah sama dengan
populasi kawasan Asia yang normal (% < 11.07}. Tahap kole;terol jumlah,‘LDL

kolesterol, dan trigliserida adalah tinggi dalam kalangan pembawa €3 dan €4 manakala
"HDL kclesierol adalah tinggi hanya dalam kalan;ran subjek genotip €3/2. Apabila
perbandingan dilakukan dengan frekuensi fppulasi kessluruhan, didapaﬁ bahawa
frekuensi alel 52 (0.055 dan €3 (0.83) lebih tinggi dalam kalangan subjek perempuan
manakala €4 (0.15) pula adalah lebih tinggi dalam kalangan subjek lelaki. Pemencilan
partikel lipoprotein berdensiti rendah dilakukan dengaﬁ kaedah pemendakan yang
tingkas dan cepat mf:nggunakan penimbal natrium sitrat berhepaﬁn yang mempunyai
pH 5.16. Seterusnj;fa, LDL dicirikan dengan . cara subpecahan meﬁggunakdn
' élsktmforesis gel poliakrilamida cerun tanpa penyahaslia,n selepas proses
pengopﬁmlmlaﬁ. Pewama lipid (Oil Red O dan Sucian Black B) dan protein
(Coomassie Brilliant Blue R-250) telah digunakan dalam kajian ini. Pempiawaian gel
dﬂakulcan dengan menggunal;an piawai yang diketahui diameter yang terdiri dari
bbu‘ziran lateks polisiérin, albumin tulen, HDL, globﬂin, dan serum tanpa lipoprotein
(LPDS). Peratus keluasan kawasan bawah graf (AUC) subpecahaﬁ LDL untuk ‘setiap

puncak ditentukan dehgan menggunakan perisian ImageMaster (TotalLab versi 1.0).
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Kajian ke atas subjek pesakit diabetes mellitus jenis 2 menunjukkan bahawa pembawa
. ¢3 mempunyai tahap LDL kolesterol yang lebih tinggi berbanding dengan kumpulaﬁ
kawalan normal (p=0.003). Hiperglisernia juga didapati mempengaruh mekanisme
éenyingkiran remnan dalam kalangan pembawa alel €3 (p<0.001) dan €4 (p<0.001).
Korelasi positif antara trigliserida dengan glukosa (p<0.001) menunjukkén bahawa
individu yang mempun&ai kawalan glisen;xia yang rendah bericecenderungan untuk
‘mcmpL‘xnyai partikel LDL kecil. Ini keﬁanz; peratus AUC subpecahén LDL 4 adalah
perkorelasi secara hampir signifikan dengan tfigh'sen'da (p=0.05). Pemberian sumber
lemak sebanyak 58.1 % iaitu lebih tinggi dari kapasiti penyinfgzkiran lemak normal (47.7
%) yang didapati semasa kajian awal dipilih sebagai minuman piawai dalam kajian
pascaprandial. Terdapat perbezaan yang ketara dalam metabéiismg LDL kolesterol dan
trigliserida dalam tempoh 9 jam di antara subjek kawalan, hiperlipidemia, dan tolerans |
glukosa tidak terkawal (IGT). Perbandingan selanjutnya terhadap kepekatan. kedua-dua
'pa'rameter ini di antara masa permulaan dengan masa penyampelan menunjukkan
terdapat perbezaan signifikan se}.epas 4 _]am pascaprandial. Perbandingan taburan alel

APOE di antara 3 lmmp\ﬂah menunjukkan bahawa terdapat perbezaan yang ketara di

antara subjek dengan alel £2 (x2< 7.815) dan e4 (32 < 7.815).




ABSTRACT
pEVELOPMENT OF APOLIPOPROTEIN E GENOTYPING, LOW DENSITY
LIPOPROTEIN SUBFRACTION PROFILING AND STUDY OF
POSTPRANDIAL LIPAEMIA

The aim of the preSent study was to determine the role of apolipoprotein E
. polymorphism in lipid profile including 1;'pidaemic and glycaemic changes in the
postprandial state. Genotyping was do%e By optimized restriction fragment length
polymorphism (RFLP) method using DNA from leucocytes extracted by salting out
method. The frequency of geno‘cypés obtained are the samé as for the normal Asian
population (x’<11.07). The total cholesterol, LDL. cholesterol, and tn'glyceridélevel
was high among the &3 and g4 cam'érs whéreas HDL cholesterol was high only in the
83/2 genotype subjects. The g2 (0.05) and €3 (0.83) allele frequency among the female
subjects Were'}ijgher whereés the €4 (0.15) allele was higher in the male subjects when
comparison was done w1th the overall population frequency. Low density lipoprotein
(LDL) particles were iSolated by a simple and rapid précipitidn method using sodium
citrate heparinol buffer, pH 5.16. LDL was further characterized by subfractionating it
using 2-16 % non denaturing gradient polyacrylamide gel eléctrophore‘sis after
dptimizgﬁon. Lipid (Oil Red O and Sudan Biack Bj and pl;otein (Coommassie Brilliant
Blue R-250) stains were used in this study. Gel was calibrated using standards of
known diameter which comprised of latex polystyrene beads, purified albumin, }IIjL,
globulin, and lipoprotein deficient serum (LPD'S).. The LDL subfraction area under
curve percentage (AUC) for cach peak was determined using the LmageMastér .
(TotalLab version 1.0) software. Study on the diabetes mellitus type 2 subjects showed
the €3 carriers had higher LDL cholesterol level compared to the normal control group -

(p=0.003). Hyperglycacmia is seen to affect the remnant removal mechanism also
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smong the &3 (p<0.001) and &4 (p<0.001) allele carriers. Positive correlation between
triglyceride and glucose (p<0.001) indicates that individuals with poor glycaemic
cbnfrol have the tendency to have sméll LDL pafticles. This is due to the marginally
significant correlation of LDL 4 AUC with Uiglycedde (p=0.05). A total fat load of
58.1 % which is highér than the nérmal fat removal capacity (47.7%) seen in the pﬂot
sﬁdy was chosen to be the standard r_nilkshake in the postprandial study. There wés
significant differences in LDL chol:stefpl ;nd triglyceride metabolism within the 9%

hour period between the control, hyperlipidaemic, and.irnpai;ed glﬁcose- tolerance
subjects. Further comparison of changes between baseline 4nd sampling hour shows
that both the parameters were significant (p<0.001) beﬁveen thg groups at 4 hour
postprandial. Cofnparison of each APOE allele distribution between the 3 g.roixps

showed that there was a significant difference among the €2 (3° >7.815) and €4 (x*

>7.815) allele subjects.
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Kajian Awal Genotip Apo E and Frekuensi Alel Di Kalangan Subjek Normai
Prefiminary Studies on Apolipoprotein E Genotypes and Allele Frequency Among
Healthy Subjects
Shahrul BSH ,Faridah AR

Department of Chemical Pathology
School of Medical Sciences
Universiti Sains Malaysia s
16150 Kubang Xerian, Malaysia

. . Abstrak

Apo E dikaitkan dengan penyakit jantung (Kardia et af., 1999 ). Tiga alel iaitu epsilon 2,
epsilon 3 dan epsilon 4 menentukan 6 genotip apo E. Penentuan genotip dilakukan dengan
kaedah polimorfisma rangkaian fragmen terpilih (RILP).. Kolesterol dan trigliserida
ditentukan dengan kaedah berautomasi. Kolesterol lipoprotein berketumpatan rendah
(LDL) diperolehi dari pengiraan Friedewald manakala kolesterol lipoprotein
berketumpatan amat rendah (VLDL) ditentukan dengan membahagikan kepekatan
trigliserida dengan pemalar 2.2. Kolesterol lipoprotein berketumpatan tinggi (HDL)
ditentukan dengan kaedah pemendakan asid fosfotungstik dan ion Mg. Frekuensi alel
Fpslloﬁ 3 didapati lebih tinggi di kalangan wanita berbanding dengan lelaki sebanyak 5.2

% manakala terdapat peningkatan sebanyak 8.3 % dan 66.7 % pada subjek lelaki dengdn
alel epsilon 4 serta 2. Kepekatan trigliserida dalam pembawa E 3/3 adalah 1.79 mmol/L
manakala dalam E 4/2, E 2/2, E 3/2 dan E 4/3 adalah lebih tinggi iaitu sebanyak 60.3 %,
53.6 %, 47.5% and 10.6 % dalam turutan. Kepekatan lipoprotein berketumpatan tinggi
(HDL) adalah hampir sama bagi setiap genotip dan kepekatan LDL didapati meningkat
sebanyak 46.2 % pada subjek E 2/2 dan sebaliknya pada subjek E 4/2 sebanyak 13.8 %
Kepekatan VILDL didapati lebih tinggi pada subjek E 4/2, E 2/2, E 3/2 sebanyak 67.9 ¢
60.3 % and 53.8 9 /o dalam turutannya. Genotzp E 472 dmaﬁ\an oleh kepekatan trlohsenda

......

kandungan kolestezol LDL yang tm ggi berbanding dengan genot1p Lnn

- Abstract - :
Apo E 1s correlated w1th heart dlscase (Kardia et al, 1999) Thrce alleles, epsﬂon 2,
epsilon 3 and epsilon 4, determine 6 apo E frenorypes The apo E genotype was analyzed
by restriction fragment length polymorphism (RFLP). Cholesterol and triglyceride were
measured by autornated method. Low density lipoprotein (LDL) cholesterol was calculated
by the Friedewald formula and very low density lipoprotein (VLDL) cholesterol
determined by dividing triglyceride by.a constant of 2.2. High density lipoprotein (HDL)
cholesterol was quantitated by first precipatating using phosphotungstic acid and Mg ions.
The allelic frequency of epsilon 3 was found to be higher in females compared (o males by
5.2 % whereas the there was an increase of 8.3 % and 66.7 % in the percentage of epsilon 4
and epsilon 2 among the males. Triglyceride concentration in E 3/3 camriers was 1.79
mmoVIL. while inE 4/2, E 2/2, E 3/2 and E 4/3 the concentrations were higher by 6.3 %,



53.6 %, 47.5 % and 10.6 % respectively. High density lipoprotein (HDL) cholesterol
concentration was found to be almost similar for each of the genotypes and LDL
cholesterol concentration was raised by 46.2 % in the E 2/2 carrier and reduced in the E 4/2
carrier by 13.8 %. VLDL cholesterol concentration was found to be higher in the E 4/2, E
2/2, E 3/2 by 67.9 %, 60.3 % and 53.8 % respecnvely The E 4/2 genotype carriers are
characterized by the thher triglyceride and VLDL cholesterol concentration. This was also
seen in the E 2/2 carrier whose LDL cholesteroi was seen to be higher compared to the
other genotypes. B
Introduction

Apo E is one of the several protein components that occur normallv on VLDL,
chylomicrons and certains classes of high density lipoprotein (IIDL). Apo E mediates the
rapid and efficient clearance of chylomicron remnants from the circulation via the liver.
Apo E was discovered to be a major ligand for the LDL receptor and is responsible for
mediating the cellular uptake of chylomicron remnants and VILDL remnants. A certain
portion of these hepatic very low density lipoprotein (VLDL) remnants (~50 percent) is
also removed from circulation via the liver before reaching the final stage in the cascade
for the formation of low density lipoprotein (LDL). Hepatic uptake of VLDL remnants
including intermediate denstity lipoprotein (IDL) is mediated by apo E. This resulting in
progressively smaller and more cholesterol-rich lipoprotein.

Materials and Method-

Healthy volunteers 54 women and 16 men 20 to 65 years from Kelantan were recruited in
the study. Blood was collected after an overnight fast of 10 to 12 hours. Blood samples
were drawn in tubes containing sodium EDTA, lmg/mL, centrifuged at 4°C and plasma
was separated. DNA was extracted from the buffy coat layer. The apo E genotype was
analyzed by restriction fragment length polymorphism (RFLP). Polyacrylamide gel
clectrophoresis was used to separate the restriction fragments, followed by ethidium
bromide staining and visualized on an ultraviolet transilluminator. Lipid profile was
determined from plasma obtained. Cholesterol and triglyceride were measured by
automated method using colorimetri enzymatic tests CHOD-PAP Boehringer Mannheim
and GPO-PAP Bochringer Mannheim respectively. LDL cholesterol was calculated by the
Friedewald formula and VLDL cholesterol was determined by d1v1d1ng triglyceride by a
~ constant of 2.2.

Results

In our sample of, we observed 61.1 % of the women and 62.5 % of the men are of the E
3/3 genotype. Combined (male and female) the wmn‘buuon of apo E geno type was G1.4 %
were E 3/3 carriers, 21.4 % (E 4/3), 11.4 % (£3/2), 4.3 % (E 4/2), 1.4 % (E 2/2) and none
were E 4/4. The epsilon 3 allele frequency was found to be the highest which accounted
for 78 % compared to 13 % for the epsilon 4 allele and 9 % for the epsilon 2 allele.
Comparison between the male and female group showed that in the males almost 63 % of
them had the normal E 3/3 genotype followed by 25 % having E 4/3 and 12.5 % having E
3/2. Data obtained from the female subjects were almost similar to the males, where 61.1



% of them were E 3/3, 20.4. % E4/3, 11.1 % E 3/2 and 5.5 % E 4/2. The allelic [requency
of epsilon 3 was found to be higher in females compared to males by 5.2 % whereas there
was an mcrease of 8.3 % and 66.7 % in the percentage of epsilon 4 and epsilon 2 among
the males. Plasma lipid analysis for the combined group showed the cholesterol
concentration among the normal E 3/3 genotype was 5.77 munol/L and the concentration
was raised by 4.8 % in the E 3/2 carriers. Triglyceride concentration was found to be 1.79
mmoVL in E 3/3 carriers while in, E 4/2, E 2/2, E 3/2 and E 4/3 the concentrations were
higher by 60.3 %, 53.6 %, 47.5 % and 10.6 %, respectively. HDL cholesterol
concentration was found to be almost the similar for cach of the gemotypes, which was
about 1.3 mmoVL. The LDL cholesterol concentration for the E 3/3 genotype was found to
be 3.55 mmol/L and raised by 46.2 % in the E 2/2 carrier (1 person) and reduced in the E-
4/2 carrier by 13.8 %. Finally the VLDL cholesterol was found to be higher in the E 4/2, E
2/2, E 3/2 by 67.9 %, 60.3 % and 53.8 % respectively.

Discussion .

The results indicate that most of the normal subjects were epsilon 3 allele carriers. A
similar allele frequency was found in the population study done by Boemi et al., 1995. In
our study the frequency of the E 3/3 genotype was the highest followed by E 4/3, E 3/2, E
4/2 and E 4/4 among the Kelantancse population. Compared to the study by Boemi ct al.,
the difference seen in the Kelantanese population was in the male subjects carrying E 4/3
and E 3/2 genotype, where the frequencies were higher by 38.9 %6 and 20 % respectively.
The epsilon 3 allele frequency was similar (78 %) but the epsilon 4 frequency was only
0.5 % lower (13%). The frequency of subjects with epsilon 2 was higher among
Kelantanese polulation by 26.7 %. The E 4/2 genotype carriers were characterized by the
higher triglyceride and VLDL cholesterol concentration. This was also seen in the E 2/2
carrier whose LDL cholesterol was seen to be higher compared to the other genotypes.
The epsilon 2 and 4 were associated with some degree of impaired clearance of
triglyceride-rich chylomicrons and VLDL. Further research will have to be done to
demonstrate that the abnormal apo E genotypes influence the development of coronary
artery disease among diabetic patients.
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Apo E gene is correlated with heart disease (Kardia et al.,
1999). Three alleles, epsilon 2, epsilon 3 and epsilon 4,
determine 6 apo E genotypes. The apo E genotype was
analyzed by restriction fragment length polymorphism
(RELP). Cholesterol, triglyceride and HDL cholesterol were
measured by automated method. Low density lipoprotein
(LDL) cholesterol was calculated by the Friedewald formula
and very low density lipoprotein (VLDL) cholesterol
determined by dividing triglyceride by a constant of 2.2.
The allelic frequency of epsilon 3 was found to be higher in
females compared to males by 5.2 % whereas the there was
an increase of 8.3 % and 66.7 % in the percentage of epsilon
4 and epsilon 2 among the males. Triglyceride concentration
in E 3/3 carriers was 1.79 mmol/L while in E 4/2, E 2/2, E
3/2 and B 4/3 the concentrations were higher by 60.3 %,
53.6 %, 47.5 % and 10.6 % respectively. High density
lipoprotein (HDL) cholesterol concentration was found to
be almost similar for each of the genotypes and LDL
cholesterol concentration was raised by 46.2 % in the E 2/2
carrier and reduced in the E 4/2 carrier by 13.8 %. VLDL
cholesterol concentration was found to be higher in the E
4/2, E 2/2, E 3/2 by 67.9 %, 603 % and 53.8 %
respectively. The E 4/2 genotype carriers are characterized
by the higher triglyceride and VLDL cholesterol
concentration. This was also sam m th@ E 2/2 carrier whose
LDL cholesterol was seen to be higher compared to the

other genotypes.



Apo E is one of the several protein components that occur
normally on VLDL, chylomicrons and certains classes of
high density lipoproteins (HDL).

Apo E was discovered to be a major ligand for the LDL
receptor and is responsible for mediating the cellular uptake
of chylomicron remnants and VLDL remnants.

Apolipoprotein E polymorphism is one of the common
genetic factor for interindividual differences in lipid and
lipoprotein levels.

Three alleles, epsilon 2, epsilon 3 and epsilon 4, determine 6
apo E genotypes. The sequence of apo E 2, E 3 and E 4 are
identical except residue 112 and residue 158.

i1z 158 299
E3 —
' Cys ~. Arg
E2 —— <
Cys , Cys
K4 A A
Arg rg

FIGURE 1: Apo E isoforms




Healthy volunteers, 54 women and 16 men aged 20 to 65
years from Kelantan were recruited in the study.
Blood was collected after an overnight fast of 10 to 12

hours. :

l

Blood samples were drawn in tubes containing sodium
EDTA ( lmg/mL ), centrifuged at 4°C and plasma was
separated.

!

DNA was extracted from the buffy coat layer. The apo E
genotype was analyzed by restriction fragment length
polymorphism (RFLP).

!

Lipid profile was determined from plasma obtained.
Cholesterol and triglyceride were measured by automated
methods using colorimetric enzymatic tests, CHOD-PAP
Boehringer Mannheim and GPO-PAP Boehringer
Mannheim respectively. LDL cholesterol was calculated by
the Friedewald formula and VLDL cholesterol was
determined by dividing triglyceride by a constant of 2.2.



FIGURE 2: Percentage of normal individuals in each
of the 5 phenotypes




TABLE 1: Percentage of phenotype in normal males and
females -

The alielic frequency of epsilon 3 was found to be higher in
females compared to males by 5.2 % whereas there was an
increase of 8.3 % and 66.7 % in the percentage of epsilon 4
and epsilon 2 among the males.

Plasma lipid analysis for the combined group showed the
cholesterol concentration among the normal E 3/3 genotype
was 5.77 mmol/L and the concentration was raised by 4.8
% in the E 3/2 carriers.

Triglyceride concentration was found to be 1.79 mmol/L in
E 3/3 carriers while in, E 4/2, E 2/2, E 3/2 and E 4/3 the




concentrations were higher by 60.3 %, 53.6 %, 47.5 % and
10.6 %, respectively.

HDL cholesterol concentration Was found to be almost the
similar for each of the genotypes, which was about 1.3
mmol/L. ’

The LDL cholesterol concentration for the E 3/3 genotype
was found to be 3.55 mmol/L and raised by 46.2 % in the E
2/2 carrier (1 person) and reduced in the E 4/2 carrier by
13.8 %.

Finally the VLDL cholesterol was found to be higher in the
E 4/2, E 2/2, E 3/2 by 679 %, 60.3 % and 53.8 %,

respectively.



The results indicate that most of the normal subjects were
epsilon 3 allele carriers. A similar allele frequency was
found in the population study done by Boemi et al., 1995. In
our study the frequency of the E 3/3 genotype was the
highest followed by E 4/3, E 3/2, E 4/2 and E 4/4 among the
Kelantanese population. Compared to the study by Boemi et
al., the difference seen in the Kelantanese population was in
the male subjects carrying E 4/3 and E 3/2 genotype, where
the frequencies were higher by 38.9 % and 20 9%,
respectively.

The frequency of subjects with epsilon 2 was higher among
Kelantanese polulation by 26.7 %. The E 4/2 genotype
carriers were characterized by the higher triglyceride and
VLDL cholesterol concentration. This was also seen in the
E 2/2 carrier whose LDL cholestercl was seen to be higher
compared to the other genotypes.

The epsilon 2 and 4 were associated with some degree of
impaired clearance of triglyceride-rich chylomicrons and
VLDL. Further research will have to be done to demonstrate

Al ot Ay ry lesmn v o B rRa w e oy .)’"‘ B B Y AP %
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development of coronary artery disease among diabetic
patients.
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KAJIAN AWAL MENGENAI GENOTIP APOLIPOPROTEIN E Aﬁﬁ"{) FREKUENSI
ALEL DI KALANGAN SUBJEK SIHAT

PRELIMINARY STUDIES ON APOLIPOPROTEIN E GENOTYPES AND ALLELE
FREQUENCY AMONG HEALTHY SUBJECTS

Shahrul BSH, Faridah AR
Department of Chemical Pathology, School of Medical Sciences.
Universiti Sains Malaysia, 161 50 Kubang Kerian, Kelantan

ABSTRAK/ABSTRACT

Kajian ini menentukan genotip apolipoprotein E dan frekuensi allel dalam kalangan individu sihat. Penentuan
genotip apo E dianalisa dengan kaedah polimorfisma rangkaian fragmen terpilih (RFLP). Kolesterol trigliserida dan
ditentukan dengan kaedah berautomasi. Kolesterol~dan-trigliseridadivkur-dengan—kaedah—berautomast. Kolesterol
lipoprotein berketumpatan rendah (LDL) diperolehi dari pengiraan Friedewald manakala kolesterol lipoprotein
berketumpatan amat rendah (VLDL) ditentukan dengan membahagikan kepekatan trigliseridrdengan perhalar 2.2
Kolesterol lipoprotein berketumpatan tinggi (HDL) ditentukan dengan kaedah pemendakan asid fosfotungstik dan
jon Mg. Frekuensi alel epsilon 3 didapati lebih tinggi di kalangan wanita berbanding dengan lelaki sebanyak 5.2 %
manakala terdapat peningkatan sebanyak 8.3 % dan 66.7 % pada subjek lelaki dengan alel epsilon 4 serta 2.
Kepekatan trigliserid;dalam pembawa E 3/3 adalah 1.79 mmol/L manakala dalam E 4/2. E 2/2, E 3/2 dan E 4/3
adalah lebih tinggi iaitu sebanvak 60.3 %, 53.6 %, 47.5°¢ % BHE % dalam turutan. HDL adalah hampir sama
bagi setiap genotip dan kepekatan LDL didapati meningl\at sebanvak 46.2 % pada subjek E 2/2 dan sebaliknya pada
subjek E 4/2 sebanyak 13.8 %. Kepekatan VLDL didapati lebih tinggi pada subjek E 4/2. E 2/2, E 3/2 sebanyak
67.9 %, 603 % £40753.8 % dalam turutannya. Genotip E 4/2 dxcml\an oleh kepekatan trigliserid dan VLDL yang
tinggi. Ciri ini juga diperhati pada subjek dengan E 2/2 yang mempunyai kandungan kolestero! LDL yang tinggi
berbanding dengan genotip lain.

This study ascertained apolipoprotein (apo) E genotypes and allele frequency among healthy subjects. The apo E
genotype was analyzed by restriction fragment length polymorphism (RFLP). Cholesterol and triglyceridezwere
measured by automated method. Low density lipoprotein (LDL) cholesterol was calculated by the Friedewald
formula and very low density lipoprotein (VLDL) cholesterol determined by dividing triglyceridesby a constant of
2.2. High density lipoprotein (HDL) cholesterol was determined by the phosphotungstic acid and Mg ion
sedimentation method. The allelic frequency of epsilon 3 was found to be higher in females compared to males by
5.2 % whereas the there was an increase of 8.3 % and 66.7 % in the percentage of epsilon 4 and epsilon 2 among th€
males. Triglyceride/ concentration in E 3/3 carriers was 1.79 mmol/L while in E 4/2, E 2/2, E 3/2 and E 4/3 the
concentrations were higher by 60.3 %, 53.6 %, 47.5 % and 10.6 % respectively. HDL cholesterol concentmration
was found to be almost similar for each of the genotypes and LDL cholesterol concentration was raised by 46.2 %
in the E 22 carrier and reduced in the E 4/2 carrier by 13.8 %. VLDL cholesterol concentration was found to be
higher in the E 4/2. E 2/2, E 3/2 by 67.9 %, 60.3 % and 53.8 % respectively. The E 4/2 genotype carriers were
characterized by the higher triglyceride and VLDL cholesterol concentration. This was also seen in the E 2/2 carrier
whose LDL cholesterol was seen to be higher compared to the other genotypes.

INTRODUCTION _

Apo E is one of the several protein components that occur normally on VLDL, chylomicrons and certains classes of
high density lipoprotein (HDL). Apo E mediates the rapid and efficient clearance of chylomicron remnants from
the circulation via the liver. Apo E was discovered to be a major ligand for the LDL receptor and is responsible for
mediating the cellular uptake of chylomicron remnants and VLDL remnants. A certain portion of these hepatic very
low density lipoprotein (VLDL) remnants (~50 percent) is also removed from circulation via the liver before
reaching the final stage in the cascade for the formation of low density lipoprotein (LDL). Hepatic uptake of VLDL
remnants including intermediate denstity lipoprotein (IDL) is mediated by apo E. This resulting in progressively
smaller and more cholesterol-rich lipoprotein.
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MATERIALG AND METHODS

Healthy volunteers 54 women and 16 men 20 10 65 vears from Kelantan were recruited in the study. Blood was
collected after an overnight fast of 10 to 12 hours. Blood samples were drawn in tubes containing sodium EDTA,
Img/mL, centrifuged at 4 °C and plasma was separated. DNA was extracted from the buffy coat faver. The apo E
genotype was analyzed by reswriction fragment length polymorphism (RFLP). Polyacrylamide gel electrophoresis
was used to separate the restriction fragments, followed by ethidium bromide staining and visualized on an
uirraviolet transilluminator. Lipid profile was determined from plasma obtained. Cholesterol and triglyceride were
measured by automated method using colorimetri enzymatic tests CHOD-PAP Boehringer Mannheim and GPO-
PAP Boehringer Mannheim respectively. LDL cholesterol was calculated by the Friedewaid formula and VLDL
cholesterol was determined by dividing triglyceride by a constant of 2.2

RESULTS

In our sample of, we cbserved 61.1 % of the women and 62.5 % of the men are of the E 3/3 genotype. Combined
{male and female) the distribution of apo E genotype was 61.4 % were E 3/3 carriers. 214 % (E 4/3). 114 %
(E372), 4.3 % (E 4/72). 1.4 % (E "/7) and none were E 4/4. The epsilon 3 allele frequency was found to be the
highest which accounted for 78 % compared to 13 % for the epsilon 4 allele and 9 % for the epsilon 2 allele.
Companson between the male and female group showed that in the males almost 63 % of them had the normal E

3/3 genotype followed by 25 % having E 4/3 and 12.5 % having E 3/2. Data obtamed from the femnale subjects were
almost similar to the males, where 61.1 % of them were E 3/3, 20.4 % E4/3, % E-3/2 and 5.5 % E 4/2. The
allelic frequency of epsilon 3 was found to be higher in females compared 10 males by 5.2 % whereas there was an
increase of 8.3 % and 66.7 % in the percentage of epsilon 4 and epsilon 2 among the males. Plasma hpnd analysis
for the combined group showed the cholesterol concentration among the normal E 3/3 genotype was 5.77 mmol/L
and the concentration was raised by 4.8 % in the E 3.2 carriers. Triglyceride concentration was found to be 1 79
mmol/L in E 3/3 carriers while in. E 4/2, E 272, E 3.2 and E 4/3 the concentrations were higher by 60.3 %. 53.6 %
47.5 % and 10 6 %o, respecnvel) HDL cholesterol concentration was found to be almost the similar for each of the
genotypes. which was about 1.3 mmol/L. The LDL cholesterol concentration for the E 3/3 genotype was found to be
3.55 mmol/L and raised by 46.2 % in the E 2/2 carrier (1 person) and reduced in the E 4/2 carrier by 13.8 %.
Finally the VLDL cholesterol was found to be higher in the E 4/2, E 2/2, E 3/2 by 67.9 %, 60.3 % and 53.8 %
respectively.

DISCUSSION

The results indicate that most of the normal subjects were epsilon 3 allele carriers. A similar allele frequency was
found in the population study done by Boemi et al., 1995. In our study the frequency of the E 3/3 genotype was the
highest followed by E 4/3, E 3/2. E 4/2 and E 4/4 among the Kelantanese population. Compared to the study by
Boerni et &l., the difference seen in the Kelantanese population was in the male subjects carrying E 4/3 and E 3/2
genotype, where the frequencies were higher by 38.9 % and 20 % respectively. The epsilon 3 allele frequency was-
similar (78 %) but the epsilon 4 frequency was only 0.5 % lower (13%). The frequency of subjects with epsilon 2
was higher among Kelantanese polulation by 26.7 %. The E 4/2 genotype carriers were characterized by the higher
righeceride and VLDL cholesterol concentration. This was also seen in the E 2/2 carrier whose LDL cholesterol
was seen 1o be higher compared to the other genotypes. The epsilon 2 and 4 were associated with some degree of .
impaired clearance of triglvceride-rich chylomicrons and VLDL. Further research will have to be done to
demonstrate that the abnormal apo E genotypes influence the development of coronary artery disease among
diabetic patients.
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RELATIONSHIP BETWEEN GENOTYPE AND ALLELE OF
APOLIPOPROTEIN E WITH THE LIPID STATUS AMONG MALAYS

Shabrul BSH, Mohd Rafi, Wan MWB?, Faridah AR

Department of Chemical Pathology, School of Medical Sciences, University Sains
Malaysia, Kelantan, Malaysia .
"Department of Medicine, School of Medical Sciences, University Sains
Malaysia, Kelantan, Malaysia

Objective: This study ascertained apolipoprotein (apo) E genotypes and
allele frequency among Malays and its influences towards the lipoprotein classes.

It is the major protein involved in catabolism of triglyceride rich
lipoproteins (VLDL and remnants). Apo E has three common alleles which are
€2, €3, and €4 which code for three major apoE isoforms and 6 genotypes.

A number of 189 volunteers aged 20 to 65 years where recruited in the
study. Blood was collected in tubes containing EDTA and the leucocytes from the
buffy coat layer were used to extract DNA. Restriction fragment length
polymorfism (RFLP) method was used to identify the apoE genotype. Lipid
profile was determined using automated method to measure total cholesterol,
triglyceride, and high density lipoprotein (HDL-C). The low density lipoprotein
(LDL-C) level was calculated using the Friedewald formula. _

The E3/3 genotype had the highest frequency among the the 6 genotypes.
Female subjects had higher frequency for the €4/2 genotype and lower e4/4
frequency value. Male subjects had higher €4/4 frequency. Epsilon 3 and epsilon
2 alleles frequency was high among females whereas the male subjects had high
epsilon 4 allele frequency. Generally individuals with the €4/2 genotype had
higher total cholesterol and those with the €2/2 had higher triglyceride
concentration. In males the €4/3 genotype group had higher triglyceride
concentration while among the females the €2/2 genotype individuals had the
highest triglyceride concentration. The €4/4 genotype caused the raised
cholesterol content among females.

Our data suggest that male subjects have high epsilon 2 allele frequency
which is associated with the high triglyceride. Females with epsilon 2
homozygous genotype had higher triglyceride concentration while the 4/4
genotype had increased cholesterol level.

Correspondence:
Shahrul Bariyah Sahul Hamid
sbariyah @vahoo.com
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facters invoived in maintaining weight changes In urban areas
inciuding Kuala Lumpur and Kota Bharu, Kelantan. This paper
reports on the preliminary findings of the prevalence and
sociodemographic components of overweight among primary
school ¢hildren between 9-11 years in Kota Bharu, Kelantan.

This is a multicentre study involving two urban areas in
Malaysia namely Kuala Lumpur and Kota Bharu. A total of 14
primary schools from two main zones in Kuala Lumpur and 21
primary schools from Kota Bharu were chosen randomly from
the list of primary schools provided by the Ministry of Education.
All children in year 3, 4 and 5 {(age 9,10 and 11 years old) in
these selected schoc!s were recruited in the study. Their weight
and height were recorded by frained research assistants using
digital seca balance and microtoise to the nearest decimal
reading. A set of screening questionnaires regarding
socicdemographic, psychosocial, food intake habit and physical
activity were administeréd. The data were collected between
March tc November 2000C. For the purpose of this study,
cverweight problem includes children who are obese and at risk
of obesity basad on Bedy Mass Index (BMI) measurament
(WHO,1963). Obesity is defined as those whose BMl is equal or
more than 95th percentile BMI-for-age whereby at risk of
overweight is defined based on BM! which is more and equal
85th percentile and less than 95 percentile BMI-for-age8. The
data is analysed using the SPSS version 9.0. Chi square tests
and Student's t-tests were employed and p value of less than
0.05 is considered significant.

A total of 5047 students in Kuala Lumpur and 7476 students
in Kota Bharu betwean 9-11 years old were selected for the study.
From the study, the results show that the overall prevalence of
children having overweight problems in Kuala Lumpur is 912
(18.1%) of which 437 (8.7%) are obese and 475 (9.4%) are at
risk of obesity. In Kota Bharu a total of 924 {12.4%) children have
overweight problem whereby 435 (5.8%) are obese and 489

(8.5%) are at risk of obesity.
’ This study provides new information on the overall prevalence
of obesity among primary school children 9 to 11 years old in
Kota Bharu is 12.6% of which 13.5% are boys and 11.7% are

girls. The increase in age is an important factor for an increase in’

prevalence in both sexes. Since obesity is a major risk factor for
many important preventable diseases in later life, so proper early
effective intervention program should be implemented.
Intervention package will be prepared based on this study to
address the appropriate problems.
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NUTRITION KNOWLEDGCE, ATTITUDE AND

PRACTICES OF MOTHERS WITH CHILDREN

€ - 72 MOMTHS OLD: A COMPARISON
STUDY BETWEEN MALNOURISHED AND

WELL-NOURISHED CHILDREN IN BALING

DISTRICT, KEDAH

Nurhayati Mohamad ', Fatimah Arshad’, Poh Bee Koon?,
Norimah Hashim?, Md. Idris Mohd Nor®, Wan Roshani Wan
Mohammed' Norlela Husseind, Khor Geok Lin?

"Depariment of Nutrition and Dietelics, Faculty of Allied
Healt h Sciencas, University Kebangsaan Malaysia;
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A cross sectional study on knowledge, attitude and practice
was carried cut on mothers having children 06-72 months in
Baling Kedah. The objective of this study was to determine the
nutritional status of the children 6-72 months and to relate nutrition
knowledge, eattitude and practice of mothers towa ds their

nutritional status,

A iolal of 84 mothers with children aged 6-72 months from 7
villages were taken as study subjects using universal sampling
methed. Only one chiid from each mother was randomly selected
for the study. Anthropometric measurements (weight, height and
mid-arm circumference) were taken. A sub sample of 60 children
(30 malnourished and 30 well-nourished) was selected for a 24-
hour dietary recall for three consecutive days. Socic-economic
factors, nutrition knowledge, attitude and practices of mother were
collected using a set of pre-tested and validated questionnaire.
The data were analyzed using A Statistical Package for The Social
Sciences (SPSS) Program, version 9.0. The Anhtro 1 program
was used to analyze anthropometric data and the Nutrical
Progfam version 1.02 was used to analyze 24-hour dietary recall.

The sccio-asmographic data showed that 41.5 % mocthers

attended primary school and 58.5 % went to secondary schools. -

About 67% of the mothers are housewives and 33% are
empleyed. Based on the per-capita poverty line income of RM
100.00, it was found that 13.8% of the households earned less
than RM 50.00 which can be considered as hard-core poor, while
41.5% were poor {monthly per-capita income between RM 50.00
and RM100.00). The results of anthropometric assessments
showed that 31.9% of the children were underweight, 23.4%
stunted and 6.4 % wasted when compared to the NCHS
reference. The mean percent score of KAP achieved by all
mothers is 77.91%, 73.82% and 81.11%, which is considered

. moderate nutrition knowledge, attitude and practices. The result
- of the dietary study showed that, protein intake of the children is

(189.8% of RDA) 43.34 g, iron 10.67 mg (106.7% of RDA) and
Vitamin A 482.27 ug (178.8% of RDA) over the Recommended
Daily Allowances {(RDA). However, the mean intake of calories
1275.65 kcal (81.38% of RDA), calcium 284.58 mg (63.19% of
RDA) and vitamin C 19.18 mg (95.92% of RDA) were inadequate,
that is below 100% RDA. There is no significant difference
between the nutrition knowledge, attitude and practice, socio~
demographic factor and nutrient intake of children of mothers
with malinourished children versus mothers of well-nourished
children using the Mann-Whitney U test, c?and T-test respectively.
This could be due to the fact that the backgrounds of these
rmothers were homogenous.

In conclusion, inadequate nutntlon knowledge, attitude and

practice are important to ensure the welfare of children. Anutrition

education inlervention program was prepared to increase the
knowledge and awareness of mothers on nutrient intake of their
children with emphasis on family dynamic and social culture
aspect.
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Objective: This study ascertained apolipoprotein (apo). E
genotypesand allele frequency among Malays and its mﬂuences
towards the the lipoprotein classes.

It is the major protein involved in catabolism of triglyceride-

rich lipoproteins (VLDL and remnants). Apo E has three common
alleles which are e 2, e 3, and e 4. which code for three major apo
E isoforms and 6 ganotypes.

A number of 189 volunteers aged 20 to 65 years where
recruited in the study. Blood was colfected in tubes containing
EDTA and the leucocytes from the buffy coat layer were used to
extract DNA. Restriction fragment length polymorfism (RFLP)
rethod was used to identify the apo E genotypes. Lipid profile
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was determined using automated method to measure total
cholesterol, triglyceride, and high density lipoprotein (HDL-C).
The low density lipoprotein (LDL-C) level was calculated using
the Friedewald formula.

The E 3/3 genotype had the highest frequency among the 6
cenotypes. Female subjects had higher frequency for the e 4/2
genotype and lower e 4/4 frequency value. Male subjects had
higher e 4/4 frequency. Epsiion 3 and epsilon 2 alleles frequency
was high among females whereas the male subjects had high
epsilon 4 allele frequency. Generally inviduals with the e 4/2
genotype had higher total cholesterol and those with the e 2/2
had higher triglyceride concentration. In males the e 4/3 genotype
group had higher triglyceride concentration while among the
females the e 2/2 genotype individual had the highest triglyceride
concentration. The e 4/4 genotype caused the raised cholesterol
content among females.

Our data suggest that male subjects have higher epsiton 2
allele frequency which is associated_with the high triglyceride.
Females with epsilon 2 homozygous genotype had higher

triglyceride concentration while the e 4/4 genotype had increased.

cholesterol level.
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Zaliha Omar?
"Faculty of Education, Universiti Putra Malaysia, Selangor;
2Universiti Malaya

The aim of the study is to determine the somatotype and
anthropometric measurements among Malaysian national
womenteam of netball players according to their age. The
subjects in this studyare divided into four categories according
to their age, which are: above 21 year old, under 21, 19 and 17
years old. Their somatotype measurements were measured by
using Health and Carter somatotype measurements (Fox, Bowers
and Foss!, 1993). Besides the age factor, this study was also
conducted to determine the somatype and anthropometric
measurement among Malaysian national women teamsof netball
players according to their playing positions. The playing position
in netbalf game are attacker, centre and defender.

Results showed that there were no significant difference in
the somatotype among the netball players in different groups
and playing position categories. The average somatotype
measurements of these netball playersis 4.71-2.97 - 2.98. This
result showed that Malaysian national women netball team
players’ had a ecto-endomorphy somatotype (Sheldon?,1949).

Results of anthropometric test showed that there was
significant differences in the netball players’ height in different
playing position categories. The reported F value is F=11.40
(p>0.01). The taller netball players are those who had to play
near the goal post. Results for other anthropometric test were
found to be not significant.
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Elevated serum levels of IL2R have been demonstrated in
patients with diseases characterized by activation of the immune '
system including rheumatic conditions such as systemic lupus
erythematosus (SLE) and rheumatoid arthritis. Elevated levels
have been found to correlate with SLE disease activity. In this
study we determined the levels of serum soluble interleukin 2
recepter (siL2R) in 134 patients with SLE (122 females and 12
males, mean age: 34 years) using the technique of enzyme-linked
immunogorbent assay (ELISA). This was to assess whethere
there was any relationship between serum levels of sIL2R and
diszase activity, and their clinical and serological parameters.
The clinical activity was evaluated by the Lupus Activity Index.
Levels of sIL2R correlated significantly with disease activity
(r=0.2261, p<0.05). We found a significant increase of sIL2R in
the SLE group compared to controls (299 + 63pg/ml (mean £

SEM) vs 103 = Spg/ml, p<0.05) and the active compared to the

inactive groups (318.3 171 vs 162.4 £ 63pg/m,, p<0.05). However
sIL2R leveis were not significantly higher in the inactive group
compared to normal individuals. Levels of siL2R were found to -
correlate significantly with clinical manifestations; fatigue, central
nervous system, renal and;pulmonary involvements but did not
correlate with anti ds DNA antibodies and levels of C3 and C4.
We did not observe any significant differences in slL2R levels
between patients receiving steroids and those not on steroids.
These findings suggest that serum soluble receptor of 1.2 may
represent a new potentially useful serological marker to monitor

~ disease activity in patients with SLE,

POSTER SESSION 1

THE EFFECT OF IODINE
SUPPLEMENTATION ON THYROID

VOLUME, URINE = IODINE AND
PERFORMANCE MENTAL AMONG
ABORIGINES CHILDREN IN HULU
SELANGOR DISTRICT

Noor Hayati A.R., Zaleha, M.1., Neni E.J. & Osman A.
Depariment of Community Health, Faculty of Medicine,
Universiti Kebangsaan Malaysia.

lodine deficiency disorders is mainlycaused by insufficient
levels of iodine in the environment and inadequate intake of iodine
from food. The study was conducted to determine the prevalence -
of goiter among Aborigines living in the district of Hulu Selangor.
Four villages were selected as the study areas, they wer
Kampugn Kuala Kerling, Karnpung Bukit Manchong, Kampung

" Pertak and Kampung Gerachi. Populations in the first three

villages were given one dose of oral iodised oil in the form of
capsules at the beginning of the studywhilst population inthe latter
village were given iodised eggs daily for12 months. Goiter size
was measured using portable ultrasound (Toshiba Sonolayer)
and mean urinary iodine Jlevels were determined using the
alkaline-ashing method. Villagers between 4-12 years old were
taken as subjects. It was found that the mean values of thyroid
volume before intervention for Pertak, Gerachi, Kuala Kerling
and Bukit Manchong were 10.2 + 3.3 ml (range: 5.7-17.9 ml), 9.7
+ 3.8 ml (range: 2.4-20.4 ml). 8.9 * 5.0 ml (range 2.9-19.0 ml)
and 8.1 + 4.6 ml (range 2.4 - 20.4 mi) respectively and the result
after 12 months of intervention were 4.9 + 2.9 mf (range: 1.3-

2.4 ml), 8.7 * 427 ml (range 2.1 - 18.6 mi), 4.2 + 1.3 ml (range:
2.6 -6.7 ml) and 4.2 + 2.3 mi (range 1.7-18.6 mi) respectively.
There was a significant different in mean values of thyroid volume
before andafter the intervention. Baseline mean urinary iodine
for Pertak, Gerachi, Kuala Kerling and Bukit Manchong were 2.96
+1.27 mg/dl (range 0.15-5.04 mg/dl), 1.28 * 0.70 mg/dl (range:
0.04-3.40 mg/dl), 1.68 + 0.82 mg/d! (range: 0.26-4.11 mg/di) and
2.04 + 1.54 mg/d! (range: 0.01-9.26 mg/dl) respectively, whilst
mean urinary iodine after intervention were 3.35 ¥ 1.22 ug/di
(range;1.98 + 0.58 mg/dl (range: ), 2.90 + 1.07 mg/d! (range:
) and 3.07 + 1.40 mg/dl (range: ) respectively. The median score
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Abstract The present study aimed to examine the assocxa‘aon between diabetes mellitus
type 2 with low density hpoprotem particle size distribution and the influence of
apolipoprotein E genotype in altering lipid profile. A total of 35 subjects with
diabetes mellitus type'2 who were overweight and without any drug treatment
were enrolled in this study. Results obtained were compared with that of 30 normal
control subjects. Plain blood samples were taken after an overnight fast of 10-12
hours. Serum biochemical analysis was done using automated enzymatic methods
(Hitachi 912) for the determination of total cholesterol, HDL cholesterol, LDL
cholesterol, triglycerides, and glucose concentration. HDL cholesterol was
performed after chemical precipitation. LDL cholesterol was calculated if
triglycerides was less than 4.5 mmol/L. Otherwise, direct LDL cholesterol
estimation was done. LDL subfraction area under curve percentage (% AUC)
was determined by using non-denaturing 2-16 % polyacrylamide gel electrophoresis.
APOE gene analysis was by polymerase chain reaction (PCR) and restriction
fragm°nt length polymorphism (RFLP). The lipid profil test results showed that
male mabutlcs had higher triglycerides and LDL cholesterol whereas female
diabetics had higher total cholesterol, tnglycerld s, HDL cholesterol, VLDL |
cholesterol and 5IU"OSG There was a positive and si Oniﬁcant correlation between
triglycerides and AUC of LDL 4. Triglycerides also correlated positively and
significantly with glucose. This indicates that hypertriglyceridaemia could possibly
lead to the formation of small LDL particles. The possibility of step-wise conversion
ofbigger LDL into smaller LDL was studied by looking into the correlation between
the LDL subfractions. The AUC of LDL 1 correlated negatively with the AUC of -
LDL 3, Diabetics generally were found to have higher AUC values for the smaller |
LDL pa*’udes which comprise of LDL 3, LDL 4, and LDL 5. The study on
APOE gene showed that €3 and €4 d'abeu”s had elevated total cholesterol and
glucose. Diabetics with the €2 allele did not have any significant difference with the |
e3 and e4 subjects when the triglycerides concentration was compared with that
ofthe 3 aliele carrier. Allele frequency obtained for diabetics was g2 (0.143), €3
(0.714) and e4 (0.143). The frequency distribution obtained was similar to the
findings from the study on diabetic mellitus type 2 subjects by Boemi et. a/ (1995).
Frequency comparison with the normal control showed that the €2 allele frequency
was higher indiabetics. Overweight e4/3 diabetics portrayed the worst atherogenic
profile with the highest triglycerides, LDL cholesterol and total cholesterol, and
the lowest HDL cholesterol. We therefore conclude that a decreasein LDL size
with high propensity for small LDL 4 therefore confers additional atherosclerotic .
risk to overweight individuals with diabetes mellitus type 2, especially those with
g4/3 genotype.
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