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Abstract
A prospectil,g stud! of (25 ) patients suffer frorn type II diabetes mellitus (age 45 - 62 year )
rvas carried out to detemrine the biochemical changes of serum cholesterol , FtrDL - cholesterol ,

LDL cholesterol , triglycedrides , LP-(a) and Hba,C.Tire Cornprison analysis of pre-fasting witlr
fasting and post -. fasting s'amples did not reveal any statisticaliy significant changes in the value
of the lipid profiles . Aslight change in serum alburnine was noticed ,but otherwise thel was no
change in otirer biocireniical values , with marked decrease and increase in the weights of the
patients( 2 ).
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Introductiorr
i\,lany repoils have been published on the
variable effects of fasting in Ramadan on
serum lipid parameters ( 1, 3 ).The month
o1' l{amadan contains ( 29-30 days ) , the
esperience of fasting is intended to teach
Ir4uslims self . discipline and self restraint
and remind them of the impoverished
i\4uslirus obselving the fast are requiled to
abstain not only fi'om eating and drinking
,but also from consuming olai rnedication ,

irrtrirvenous nutrition fluids, ( 9 ).Diet
conirol is an important factor in the
treatment of type II diabetes (4) fasting in
Rantadan is a duty laid down on all adult
Muslim ivith only a ferv. exceptions.Tirere
are a fell, papers on the effect of Ramadan
fasting on lipid pararneters aud most studies
reports change on limited number of lipids
sr.rb . fraction (7 ,8 ).A medline search for
tire last i0 yeals did not show any data on
APOA-1 ,B in type n diabetics during
1-bsting (a) most diabetics reduce their daiiy
activities in fear of hypoglycemia (11) .

these f-acrot's lnay result in not only alack of
rveight loss , but also a weight gain in such
patients ( 10 ,11 ).

iv{ethods and analysis
Trventy fir,e patients with type II diabetes
\\,cre recrLrited to the study and they agreed
to give three fasting sauiples of blood.The
tirst saniple was taken one month prior to
Iir.mada, fasting , the second during the last
v,e ek of iastiirg r.vhile the third one after one
nr.;nth of Ramadan The patients were
inrnrctecl to have their Srr/zoo,,, ( last nreal )
ce,iy and to be fasted 12 hor.rrs before they
giile blood samples. All samples were
anrilyzed immcdiately atter. collection .

Tl^e anaiysis \yas as lbllo-rvs
C..olestero,l
IJ;:1yn7r11is nrcthod: described by Allain and
al.( l3 ), r,vhich leaction scheme is as
lb.:OWS :

Cholesterol esters
Cholcstcrol + h'ce latty acids

Cholesterol + Oz

Cholesten 4 one 3 + IlzOz

ZHzOz* Phenol + PAP P 
>

Quinoneimine ( Pink ) + 4I{2O

Re agents Conry os itio rt :
Vial R1 Buffer
Phosphate buffer 100
rnmol / L
Clrloro -4- phenol 5

mmol / L
Sodium Chlolate
mmol / L
Triton x 100

mmol / L
Preservative

Vial R2 Enzymes
Cholesterol oxydase (CO) > i00
TUIL
Cholesterol esterase (CE)
ITO IUIL
Peloxydase (POD)
I2AOIUIL
4 - Amino - antipyline (PAP)
mrnol/L
PEG 6000

Vial R3 Standard
Cholesteroi 200 mg/dtr- (5.17 mmol/L)

Reagents Preparation:

Add promptly the content of vial R2
(Enzymes), into vial Rl (Buffer).

Mix gently until complete dissolution
(approximately 2 rninutes).

Add promptly 20 mL vial Rl (Buffer) to the
content of vial R2 (Enzymes) .

Vinl R2 : If appropriate, use a non-sharp
instrument to remove alurninium cap

1.5
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Manual Assay
Let stand reagent and specimens at room

temperature.

Note:Specific procedures are available upon

request for automated instruments. Please

contact BIOLABO technical support .

Culculatiott:

Calculate the result as follows :

Rcsult = Abs (Assav) x

Staldard Abs (Standard)

concentration

HDL-Cholesterol (PTA) prccipitottt

Pritrciple (11):

This reagent is only for treatments before
detennination of HDl-Cholestelol with a

leagent for total cholesterol.Low density
lipoproteins (LDL), very low density
(VLDL) and chylomicrons from specimens
are precipitated by phosphotungstic acid
(PTA) and Magnesium chloride. HDL-
Cholestelol obtained in supernatairt after
centrifugation is then measuled with Total
Cholesterol reagent (i. e. : CHOLESTEROL
CHOD-PAP BTOLABO IREFI 80106).

Rectgetils Contposiliort ;

Vitl Rt Prccipitant
Phosphotungstic acid (PTA) 13.9 mmol/L
Magnesium chloride 570 mmol/L

Vial R1 Standard
Clrolesterol 100 mg/dL (2.58 mmol/L)

Specinren Collection sntl HandI ing(6) :
Specinrens should be collected after 12 h-14

h fasting.
Plasnra : collected on EDTA.
Centrifr.rge and remove plasrna from blood

cells as soon as possible
(within 3 hours).
Serum : Centrifuge and remove serum from

blood cells as soon as

possible (within 3 hours).
Avoid oxalate, fluoride, citrate or heparin.

HDL-Cholesterol in specimen is stable for:
. 1 to 3 days at2-8oC
. 1 month at - 20oC.

hilerferenaes (15) (16) :

PTA/Mg2* procedure is less sensitive to
liyperlipemia than heparirVMn2* procedure.
The procedure is sensitive especially to
leaction conditions. It may be affected by
temperature, timing in supernatant-
precipitate separation. Fol a mole
comprehensive review of factors affecting
this assay refer to the publieation of Young
D.S.

Assay :

With. Total BIOLABO Cholesterol
CHOD PAP or "Let stand reagents

supelnatants room temperature .

StandardPipette into rvell identified test Blank

t:rn<Iard

pecimen

Mix. Let stand for 5 minutes at37"C or 10 minutes at room temperature. Record

absorbances at 500 ml (480-520) against reagent blank .

Colour is stable for 1 hour.

2&
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glycerokinCulcuhtiorr:
Calculate the result as follows :

Rcsult:
Abs (Assay) x

Abs (Standard)

Standard coricentration x 1.1

Standard remaining undiluted, 1. i factor
takes into account dilutior-r of the spebimen
during the precipitation step.

Triglyceridcs
Ettzynmtic nrcthorl:
Principle: (17)

Triglycerides are determined according to
the fbllowing sequellce :

lipase - glycerokinase - glycerol 3

phospliate oxidase - peroxidase
chronrogen.

I i pase

TriglyceLide -----> +fatty acid

Glycelol + ATP

glycerol - 3 - phosphate + ATP

glycerol 3 piiosphrte

Glycerol3 phosphate + O->
oxidase

H2O2 + Dihydroxy - acetone phosphate

ThE Hydrogen peroxide ploduced is
measured according to a TRINDEI{ tf ire
reaction .

peroxidase

H2O2iParachlolophenol
quinoneirnine + 2 HzOz +HCl + 4
aminoantipyrine

The intensity of the coloration
(quinoneimine) measured is proportional to
the triglyceride content of the sample.
Presentation and content of the
KiT(150tests)

)illcttc irrrvcll idcntificd tcst Blank Standard

ll.cagcnt

Distillcd u':lter

Standard 100 mg/dl

Supernatant

Mix. Let stand 1br 5 minutes at37oC or 10 minutes at room temperature. Record

Lrsorbances at 500 nm (480-520) against reasent blank. Colour is stable for t hour.
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Rea;ent L

tandai.l
x 8 ni. (liquid)

R1 Glyeerol 2.29 ntnoVl or 2 /l of triglycerides
(Average MW of triglycerides: 875,

Rea;ent 2

Buffer
2 x 90 r:rl (iiquid)

R2 Tris bufTer pH7.6 100 mrnol/l
Parachlorophenol 2.1mmoUl
Magnesirun 4 mmoVl

Rea;ent 3

(reconslittrted
rvith R2)
Enzymes
6x25nl
(lyopliilized)

R3 Protein base buffer' (bovine origin)
4-Aminoantipyrine 0:4 mmol/l
Lipase >1000 UA
Glycerokinase > 200 U/l
Glycerol-3-phosphate oxidase > 2000 U/l
Peroxidase > 200 U/l ATP
0.8 mmoVl

I package insert

Tlris reagent contains 1% of Tris. A material*safety 
data sheet is available on request.

Assay :

Waveiength :--505 run (492-550 run)
Zero adjustment : 

-------{€agent 
blank

SarnpleI{eagent

blank

titrrdard

arnple

constituted

engent 3

1ml

10 pl

1ml

10 pl

1ml

Perform photometry after incubation for:

5 nrinutes at 37oC,

10 nrinutes al20-25oC
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Interpretatiort:
Interpletation of the test results should be

rnade taking into consideration the

11= concentration
of staridard

Conversion Factor: '

rnnrol/lx 0.875 = g/l g/lx I.l4 = mmol/l
mmol/l "87.5=mg/dl mg/d1x0.0114:
mmol/1

The other biochemical findings were
estimated by autoatralyzer and- flame
pirotoneter .

the medications which were taken by
patients are :

a - tenclol 100 mg / day (antihyperlensive) .

b - simvastatin 20rng / day ( drr:g lowering
lipid )
c - capotin 50 mg twice daily ( vasodilator
and antiliypeltensive ) .

Statistical Analysis :

To conpare tire tluee groups before, during
then after one month fast we use

nrultivaliate Analysis of variance .

Results
Table(1)shorvs the ciraracteristics of the
patients studied . most patients lvere male

ranging(55-62) years old while female

patient's history and, if necessary',

results of any other tests performed.

ranging (45 -58 ) years old.The hypertensive

Patients (7 ) were on (tenolol 100 mg day

)alone and other (6) with ( captopril 50 mg

two times daity)Others ( (4) patients )
treated by simvastatin 20 rng/ days as fat

lowering agent for more than six month

.(16) pa{ients on oral hypoglycemic
(Euglicon 5 mg / day ), 6 patients on insulin
treatnlent (20 Iu lday ) while only 3 patients

ol1 diet restriction .All these medication
were continued in the same manner during
Ramadan fasting except the change of the

time taking these drugs .Table 2 shows the

illean serum lipid profile in the three

different gropes ( 25 patients ) from which
we noticed no valuable change in most

parameter during the three period (before

,during and after fasting )While from table 3

we noticed liner function tests were all
about normal except mild change in serum

albumin (slight increase duling fasting and

continuing there after ) ,other wise there

were no statistically significant change

.Table 4 shows the change in weights during
these three periods ; such that the females
undergoing increased in weight while males

(7) of theme had gain in weight ,the other
(11) patients had decreased in weight .

the

Cslcu!tition':

Sirmple,:onccntratio' = ffimr, 
x

n
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Table (1)
patients.

No.:
Sex (m/f) :

Age mean ( range ) :

Diet onl1,

Oral hypoglycemic
Insuliu :

Associatcd CVD :

Tikrit Journal of Pharnutceuticul sciences 2007, 3(1) :26'35

:characteristics of the studied IHD :

CVA:
Renal:
Lipid lowering agents :

Hypotensive rnedication :

a
J
a
J

2
4

l3
25
18 l7
54
J

16

6

CVD :cardiovascular disease .

CVA : cerebrovascular Accident

T:rble (2): Mean Serum Lipid Profile in the 3 Groups'

P valueOne month after the

end offast

End of Ramadan

fast

One month pre-

fast

Biochenical

parameters

T. clrolcsterol ll 5.6 * 1.1 5.9 f 1.4

2.02 *l.l1.8:l *0.98Triglycerides

1.2 +0,35

3.8 *1.23.69 +1.13.5 + 1.2

31.3 t22.135.5 *22.837.9 +21.8LP(a)

All values are in mmoli L except LP(a) is expressed in mg/dl values 31g mssn + SD

)./.
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Tnble(3): Mcan Serum biochemistry values in the 3 groups.

Biochemic:rl
parameters.

One
month pre-

fast

End of
Ramadan fast

One month
after. the end of

fast
P value

FilLl l0 *1.2 12.0 *5.2 9.8 *4.3 0.1

HbA,C 8.6 *2.1 8.2 *1.6 '7.9 i2.I- 0.5

Ure:r 5.76 + 1.9 6.0 +2.1 8.4 +2.1 0.2

Creatinine 81.4x.27.2 88.9 *25.8 88.8 *34.2 0.7

Tot:rl protein 75.1*3.7 73.9 *3.9 75.6 *4.4 CI.2

Albumin t38.7 +3.2 40 +4.3 41.9 +3.6 0.00*

Calciurn 2.39 *0.1 2.4 *0.1 2.4 *0.7 .9

Phosphorous 1.2 +0.1 1.3 *0.1 1.31 +2.1 0.1

Total
Bilirubin

9.5 * 6.4 8.7 t7.2 9.1*5.3 0.8

ALT 32.0 +24.5 28.6*9.6 33.9 +24.8 0.5

ALIiP 100.8 +31.3 94.9 *32.5 95.4 +25.0 0.6

*P-valuesignificant
all values are in mmol/L except HbA,C was expressed in percentage .

aa
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Tablc(J):Thc rveight changc during thc three pcriods.

Discussion
In the present str"rdy 25 diabetic patients
fulfilled the study design, tluee blood
sarnples were taken flom each patient
for analysis. Dietary habits are known
to vary from one Muslim Country to
another and such ciranges in dietary
irabits may be responsible for the
changes in the daily caloric intake
observed in Rarnadan fasting. For
example a decrease of daily energy
intake during Ramadan has been
reported: in Indian Muslim (5).Thus the
variation in totai caloric consunption
niay'be responsible for the discrepancy
in the observed effect of fasting on
seml1l lipid parametels' in diffefent
stlldies lepofted previously from
diftereut ]t4uslim Countries. Adlouni et
al- (6) reported a fall in serum LDL-
cholestelol and triglyceride level rvhich
was associated rvith loss of body weight
in fasting.A recent study by Mahboob et
al (7) showed a favorable effect of

fasting on lipid profiles of 35 male
normal and hyperlipidemic
volunteers.Thele was significant
desrease in serum total cholesteiol,
triglyceride and LDL-C together with a
rnarked increase in HDL-C.This
positive effect was more obvious in
hyperlipidemic volunteers who reduced
their mean daily energy intake by more
than 500 kcal/day.Sirnilar findings
were reported also by latif(8). On the
other hand, some other reports (9)
indicated an increase in the total
cholesterol, TG, and LDL-C during
fasting. This effect was attributed to a

high consumption of carboliydrates
and fats during the month of Ramadan.
As a result, physical activities are
reduced during the fasting
period.People usually restrict their
activities during the daytirne and spend
a iong time at night a wake, eating,
taking and watching television. The lack
of significant effect of fasting on lipid
profiles in our study is attributed

.AJ+

I:cnrllc (7 )

\\'cight rlngc in kg

(63-88 )

r\r'eragc : 75,5 kg

b- ( lr )

i\lalc :

( s6-7s ) kg

Averlgc :

65.5 kg

(s8 -72 ) kg

r\vcragc :

65 kg

(61.3 - 89.6 )

Avcragc :'16.9 kg

( s7.8-77 ) kg

Averagc :

67.4 kg.

( s7.s-70 )

Avcrrge :

63.7 kg

( 62.8 -87.s )

r\verage :75.2 kg

( s7- 74.1 ) kg

Averagc :

bf,.5

(s7.7 - 71.8 )

Averagc :

64.8 kg
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probably to the above factors( l0 ) .The
chauge .n senrnt albumin was slightlf
increased during fasting and continued
there after. This could be secondary to a
high n:eat intake. P- Value was
significa;rt only when tlre pre-fast
sarnples were compared with post-
lasting samples.Further study, .horvever
is required to cotrfinn this finding by
rureasuring different food constituents
cluring Ramadan .From this study we
iioticed lhe variation in weiglits ( 11 )
.Such that the average change is 1.4 Kg.
gain in the females while' 1.9 Kg. gain
in 7 niaje patients and 1.3 Kg. decrease
i;r 1l nale patients .Furlirer study ,

l,owever is required to confirm this
inding by measuring different food
constituents during Ramadan .
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