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FORWARD

1JST is coming for you all today in its recent issue of volume eight for year 2013, as our deep
belief in continuing the steps we began since eight years ago.

Year after year, IJST proves its strength and faithful belief in developing our scientific
communities among Arab World, especially in Irag by giving an opportunity to all
researchers to present their fruitful achievements in main vital fields to let all world knows
that we are still the first leaders in civilized scientific life, despite all the unfortunate
situations or constraints.

1t is my pleasure to welcome you and present you a new issue of our Journal, Volume 8, No. 3
(2013), the third issue of this year, with diversity of researches and elite experts of the
Editorial Board and Advisory Group. The current issue comes to you while the Islamic World
is celebrating Eid Al- Adha , which gives me an opportunity to send you all my deep wishes
and faithful prays to Allah for peaceful times.

The members of Editorial Board, the ICAST and TSTC teamwork and I hope you will find this
collection of research articles useful and informative.

1JST had the honor to welcome a new editorial board member , Associated Professor.
Taghreed Al-Noor, with all our deep appreciation and thanks for her valuable efforts in
supporting the journal.

The journal is one of the scientific contributions offered by the International Centre for
Advancement of Sciences and Technology in cooperation with Treasure Est. for Scientific
Training and Consultations to the science and technology community (Arab region with
specific focus on Iraq and International).

Finally, on behalf of the International centre, I would like to express my gratitude and
appreciation to the efforts of the Editorial Board, Advisory group with their valuable efforts
in evaluating papers and special thanking to the Editorial Board Secretary for her faithful
efforts in managing the scientific, design, technical and administrative aspects of the Journal

and for preparing this issue for final printing and publishing.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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Synthesis and characterization of some new compounds derivatives from para-
amino benzoic acid

Ismaeel Y. Majeed, Duhaa AL-Saady & Shaimaa A. Saoud

Dept. of Chemistry/ College of Education — Ibn Al- Haitham / Baghdad University/ Republic of Iraq

ABSTRACT

The newly compounds containing 1,3-oxazepine and 1,3-thiazepinedioxide derivatives were
synthesized by reaction of compounds containing imine group with maleic or phthalic anhydride and
orthosulphobenzoic acid cyclic anhydride respectively in dry benzene to give compounds [1-5]. The
other compound (oxo-Thiazolidine) [6] was synthesized by reaction of imine group with thioglycolic
acid . Tetrazole derivative was synthesized by reaction of imine group with sodium azide to give
compound[7]. Finally compound [I] was converted to ester compound by reaction with
ethylchloroacetate in the presence of potassium carbonate and dry acetone, then, the compound [8] was
reacted with hydrazine hydrate to give compound (9). The hydrazide derivative [9] was cyclized by
KOH and CS, to give Oxadiazole derivative [10].

All these synthesized compounds have been characterized by melting points, elemental analysis, FTIR
and HMNR spectroscopy.

Keywords: 1,3-Oxazepine, 1,3-Thiazepinedioxide, Thiozolidine-one, tetrazole, Oxadiazole.
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INTRODUCTION

Heterocyclic compounds (oxazepine,
thiazepine, tetrazole, and thiazolidine) four-
five-seven membered rings have occupied an
important place in the field of pharmaceuticals
and industries(1).

Oxazepine derivative (Oxazepam) is used as an
antibiotic, enzyme inhibitor, pharmacological
interest (2), and has a biological activity(3). It
is used in relief of the psychoneuroses
characterized by anxiety and tension(4).
Seven-membered ring analogous
benzothiazepine derivatives exhibit diverse
biological activities as vasodilatory (5),
tranquilizer (6), antidepressant (7),CNS
stimulant (8), antihypertensive (9), calcium
channel blocker(10), antifungal (11) anti
cancer(12), and inhibitors of enzymes(13).
Thiazepine is one of hetrocyclic compound
contains two heteroatoms (nitrogen and
sulphur) in seven-membered ring.
Oxo-Thiazolidine ring system derives special
important from the fact that it plays an
important role in medicinal chemistry.
Substituted thiazolidine derivatives represent
important key intermediates for synthesis of
pharmacologically active drug thiazolidinone
has wide range biological activaties such as
antifungal (14), antiproliferative(15), anti-
inflammatory(16), herbicidal (17), and
antiviral properties(18).

MATERIALS AND METHODS

Materials

Chemicals, solvents were of analytical grade
(supplied by either Merck or Fluka,Aldrich)
received. All melting points were recorded
using open capillary tube and uncorrected.
Fouriertransform  Infrared spectra  were
recorded in KBr disc on Schimadzu 8300
spectrophotometer. 'H NMR spectra were
measured in DMSO solutions on a Bruker Av
spectrophotometer (300 MHz) using TMS as
an internal reference (chemicals) shifts in d
ppm). All synthesized compounds were
elemental analysis C, H, N and S on a
European FElemental analyzer. Thin layer
chromatography was performed on silica gel as
a stationary phase, ethyl acetate as eluent.

Synthesis procedure

The synthetic route of compounds is presented
in scheme (1).

o
[6]
%, OCH,
9,

%

4
7 OCH,COOEt

HoOC N

81

OH \ NH,NH, B0

OCH;

— /%ocu CONHN
uooc@»u oM,

‘w 0]

Scheme (1): The synthesis route of compounds (1-10)

Synthesis of 4-(4-hydroxy-3-
methoxybenzylideneamino) benzoic acid[1]

A solution of the p-amino benzoic acid (0.01
mol) in absolute ethanol (30 ml) was slowly
added to a solution of the aldehyde (0.01 mol)
in absolute ethanol (20 ml). The stirred
reaction mixture was refluxed for 4hrs. After
cooling, aprecipitate was formed which
collected by fillration then washed with cold
ethanol and recrystallized from ethanol, Yield
(90%),m.p.=(160-162)°C.

Synthesis of Oxazepine [2,3,4]

A mixture of Schiff base (0.01 mol) with (0.01
mol) of maleic, phthalic, (0.02mol)of Schiff
base with (0.01mol) of pyromelitic anhydride
were dissolved in (10 ml) of dry benzene and
refluxed in a water bath for 4 hrs. Then solvent
was removed and the resulting crystalline solid
was recrystallized from dioxan to give the
titled compounds 2) Yield
(83%),m.p=(179)°C.
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(Z)-4-(2-(4-hydroxy-3-methoxyphenyl)-4,7-
dioxo-1,3-oxazepin-3(2H,4H,7H)-yl)benzoic
acid

FT-IR(KBr) v cm’™: 3460 and 3363(OH) 3080-
3075 (C-H Aromatic), 2895-2899(C-H
Aliphatic), 1695(C=0),1670(C=0),1660
(C=0),1566(C=C);'HNMR(DMS0-d6)5 ppm
9.98(s,1H,0OH,carboxylic),9.01(s,1H,0H),8.4(s
,1H,in oxazepine ring)(19),7.2-
7.09(m,7H,ArH),3.8(s,3H,0CH3;): Anal. Calcd.
for C,oH;sNO;: C, 61.79; H, 4.09; N,
3.79.found: C, 61.88; H, 4.17; N, 3.87.

Synthesis of
methoxyphenyl)-1,5
dioxobenzo|e][1,3]oxazepin-4(1H,3H,SH)-
yDbenzoic acid

4-(3-(4-hydroxy-3-

Yield :(86%) m.p=(159)°C FT-IR(KBr) v cm™:
3502 and 3361(OH) 3070-3080 (C-H
Aromatic), 2886-2889(C-H Aliphatic),
1717(C=0),1683(C=0),1665
(C=0),1594(C=0); lHNMR(DMSO—d6)6ppm
9.88(s,1H,0OH,carboxylic),9.71(s,1H,0H),8.35
(s,1H,in oxazepine ring),7.3-
7.12(m,11H,ArH),3.91(s,3H,0CH3): Anal.
Calcd. for C3H;NO7: C, 65.87; H, 4.09; N,
3.34.found: C, 66.07; H, 4.13; N, 3.41.

Synthesis of bis  [4-(3-(4-hydroxy-3-
methoxyphenyl)-1,5-
dioxobenzole][1,3]oxazepin-4(1H,3H,5H)-
yDbenzoic acid]

Yield (85%)m.p=(300)°C. FT-IR(KBr) v cm™:
3499 and 3370(0OH) 3091-3085 (C-H
Aromatic), 2897-2887(C-H Aliphatic),
1714(C=0),1676(C=0),1669
(C=0),1577(C=C);'HNMR(DMS0-d6)dppm
9.80(s,1H,20H,carboxylic),9.65(s,1H,20H),8.
31(s,1H,in oxazepine ring),7.13-
7.11(m,16H,ArH),3.84(s,3H,20CH3): Anal.
Calcd. for C4HysN,Oy4: C, 63.16; H, 3.71; N,
3.68.found: C, 63.89; H, 3.65; N, 3.70.

Synthesis of Thiazepine dioxide derivative

The orthosulfobenzoic acid cyclic anhydride
(0.01 mol) was dissolved in a small amount of
dry benzene for 30 min, schiff base (0.01 mol)
in (10 ml) of dry benzene was added with a
few drops of tetra hydro furan (THF) the
mixture was refluxed in a water bath for (5-6)
hrs. until the colour was converted. The
mixture was cooled at room temperature.the
prcipitate was collected by filtration and
washed with cold dry benzene, recrystallized
from benzene (5) m.p= (230)°C,Yield 81%.

FT-IR(KBr) v em’™": 3499 and 3361(OH) 3090-
3086 (C-H Aromatic), 2875-2874(C-H
Aliphatic), 1701(C=0), 1653
(C=0),1589(C=C),1140 and
1367(SO,);' HNMR(DMSO0-d6)dppm
9.95(s,1H,0OH,carboxylic),9.67(s,1H,0H),8.26
(s,1H,in thiazepine ring),7.6-
7.31(m,11H,ArH),3.88(s,3H,0CHs): Anal.
Calcd. for C»,H;;NOgS: C, 58.02; H, 3.76; N,
3.08;S, 7.04; N, 3.34.found: C, 59.00; H, 3.79;
N, 3.11; S, 7.11.

Synthesis of 4-(2-(4-hydroxy-3-
methoxyphenyl)-4-oxothiazolidin-3-yl)
benzoic acid

The compound (1) (0.01 mol) and thioglycolic
acid (0.01 mol) in ethanol (50 ml) in the
presence of ZnCl, were allowed to react at
room temperature.

The reaction mixture was first stirred on a
magnetic stirrer for about 2.30 hrs. followed by
reflux on a steam bath for about 5.0 hrs. the
product was filtered and cooled at room
temperature, m.p= (239)°C,Yield 75%. FT-
IR(KBr) v cm™: 3498 and 3369(OH) 3087-
3069 (C-H Aromatic), 2872 (C-H Aliphatic),
1701(C=0), 1657 (C=0),1593(C=C);
'HNMR(DMSO0-d6)dppm
9.81(s,1H,0OH,carboxylic),9.76(s,1H,OH),
,7.45-7.22(m,7H,ArH), 5.26(s,2H,in
thiazolidine  ring)3.79(s,3H,0OCH;):  Anal.
Calcd. for C7H;sNOsS: C, 59.12; H, 4.38; N,
4.06; S, 9.28.found: C, 59.32; H, 4.45; N, 4.13;
S, 9.30.

Synthesis of 4-(5-(4-hydroxy-3-
methoxyphenyl)-2,5-dihydro-1H-tetrazol-1-
yl)benzoic acid

Sodium azide (0.01 mol) in (10 ml) of dry
benzene was added to a stirring solution of
Schiff base (0.01 mol) in (10 ml) of dry
benzene. The mixture was refluxed for (7-8 )
hrs. then cooled at d at room temperature. The
prcipitate was filtered and washed with
coldwater, recrystallized from benzene-
petrolum spirit (40-60), m.p= (164)°C,Yield
80%. FT-IR(KBr) v cm™: 3456 and 3398(OH)
3091 (C-H Aromatic), 2889 (C-H Aliphatic),
1701(C=0), 1589(C=C); 'HNMR(DMSO-
d6)dppm
9.81(s,1H,0OH,carboxylic),9.76(s,1 H,OH),
,7.45-7.22(m,7H,ArH), 5.06(s,2H,in tetrazole
ring)3.83(s,3H,0CH;),3.03(s, 1 H,NH)weak:
Anal. Calcd. for CsH;4N4O4: C, 57.32; H,
4.49; N, 17.83;.found: C, 57.93; H, 4.53; N,
17.90.
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Synthesis of (Z)-4-(4-(2-ethoxy-2-
oxoethoxy)-3-
methoxybenzylideneamino)benzoic acid

The previous compound (1) (0.01 mol) was
stirred with an equivalent amount of potassium
carbonate in (30 ml) of acetone and then
ethylchloro acetate was added and refluxed for
3hrs. after completion of the reaction (T.L.C).
The mixture was filtered and the solvent was
removed under reduced pressure to give
compound (8), m.p= (95)°C,Yield 74%. FT-
IR(KBr) v em™: 3456 (OH,carboxylic) 3099
(C-H Aromatic), 2898 (C-H Aliphatic),
1730(C=0),1701(C=0), 1587(C=C): Anal.
Calcd. for C;oH;oNOg: C, 63.86; H, 5.36; N,
3.92;.found: C, 63.98; H, 5.30; N, 3.97

Synthesis of  (Z)-4-(4-(2-hydrazinyl-2-
oxoethoxy)-3-
methoxybenzylideneamino)benzoic acid

Hydrazide compound (9) was synthesizeby
addition of the hydrazine hydrate (80%) (0.01
mol) to compound (8) (0.01 mol) with stirring,
then the absolute ethanol (10 ml) was added
and refluxed until the precipitate formed 3 hrs.
after cooling, the precipitate was filtered off
and recrystallized from ethanol,
m.p=(252)°C,Yield 60%. FT-IR (KBr) v cm™:
3449 (OH,carboxylic) 3083 (C-H Aromatic),
2819 (C-H Aliphatic), 1701(C=0),1625(C=0),
1587(C=C): Anal. Calcd. for C;;H;7N;0s: C,
59.47; H, 4.99; N, 12.24:.found, C, 59.98; H,
509; N, 12.43.

Synthesis of (Z)-4-(4-((5-mercapto-1,3,4-
oxadiazol-2-yl)methoxy)-3-
methoxybenzylideneamino)benzoic acid

This compound was synthesized by reaction of
(0.01 mol) CS2 with hydrazide compound (9)
(0.01 mol) in the presence of (0.01 mol) KOH
in ethanol absolute (20 ml). The mixture was
stirring at 0.5 hr. then refluxed for 4hrs., after
cooling, the precipitate was filtered off and
recrystallized from ethanol,
m.p=(297)°C,Yield 59%.%. FT-IR(KBr) v cm’
': 3456 (OH) 3080 (C-H Aromatic), 2890 (C-H
Aliphatic),2600(SH,w),
1701(C=0),1635(C=N),
1576(C=C),1047(C=S); 'HNMR(DMSO-
d6)dppm  9.81(s,1H,OH,carboxylic), ,7.45-
7.22(m,7H,ArH), 3.83(s,3H,OCH;):  Anal.
Calcd. for C;gHsN;0s;S: C, 56.10; H, 3.92; N,
10.90; S, 8.32.found: C, 56.45; H, 3.89; N,
11.09; S, 8.30

RESULTS AND DISCUSSION

The reaction of aldehyde with primary amines
is one of the most common reactions to
synthesize Schiff base. Compound (1) was
prepared from the condensation of  p-
aminobenzoic acid with 4-hydroxy -3-methoxy
benzaldehyde in ethanol with few drops of
glacial acetic acid(GAA).schiff base were
identified melting  point, (FT.IR)
spectroscopy. The FT.IR spectra for Schiff
base showed the appearance absorption band at
1625 ¢cm” due to stretching vibration of the
C=N for azomethine band besides the
disappearance of the absorption band in the
region (3290-3100) cm™ due to symmetric and
asymmetric stretching vibration of the (-NH,)
group.

Seven memberd rings were synthesized by
cycloaddition of Schiff base. cycloaddition
reaction is classified as a 5+2, implying 5-atom
component plus 2-atom component leading to
7-membered cyclic ring. The suggested
mechanism for the formation of seven member
ring derivatives as shown in scheme (2). The
maleic anhydride may be replaced by phthalic
or o-sulfobenzoic acid cyclic anhydrides but
the same mechanism.

0 0
N-At /y
Ar
0

Ar

i
Ar

Scheme(2): mechanism for synthesis of seven membered
ring (2-5)

The thiazolidinone (6) was obtained by
refluxing equimolar amounts from imine (1)
and thioglycolic acid in dry benzene. The
suggested mechanism for the formation of
thiazolidinone derivative (6) as following
scheme(3).
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HO'

Scheme (3): mechanism for the Synthesis of thiazolidinone ring (6)

Tetrazole is a five membered ring was
prepared from the reaction of Schiff base [1]
with sodium azide give compound[6]. The
mechanism  of the reaction systematically
investigated as [3+2] cycloadditions which
christened as 1,3-dipolar cycloadditions. The
common features of this type of reactions is
best accommodated by a transition state
geometry between imine group with 1,3-
dipolar of azide compound in scheme (4).

f’NR HNK
N SR

Scheme (4): approximate transition state geometry
for azide addition to Schiff base

Substitution of oxadiazoles had attracted
considerable interest owing their wide
spectrum biological activity.Oxadiazole is a
five membered ring containing oxygen and two
atoms of nitrogen.compound [10] was prepared
by the condensation of compound [1] with
ethylchloroacetate with potassium carbonate in
dry acetone to converted the(OH) phenolic
group to ester compound[9],compound [9] was
reacted with carbon disulfide with KOH give
oxadiazole derivative [10] .
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ABSTRACT

This study was conducted to find out and evaluate of some limiting factors affecting the hygienic standard of
water chlorination (tap and trough’s water) of Animal Farm —Veterinary Medicine College / Baghdad University.
One hundred and eighty water samples were collected at morning and evening times from the three farms (sheep,
calves and cattle) lasted from 1%.Feb up to 1%. April 2013 with a range of sixty samples from each farm in order
to estimate the concentration of free chlorine, pH, temperature and most probable number of Coliform (MPN).
The results showed the free chlorine concentration of tap water and temperature were significantly (P<0.05)
higher than trough’s water, while trough’s water pH and MPN significantly (P<0.05) and (p<0.01) respectively
recorded higher than tap water. Also the results revealed that there was significant (P<0.05) and (P<0.01)
negative and positive correlation coefficients among parameters. However the water sampling
time (morning and evening) had significant impact in the result and correlation coefficient respect .Tap and
trough’s water MPN higher than the recommended hygienic standard of international healthy and environmental
organization and this due to contaminated trough’s water with fecal Coliform bacteria those originated from
domestic animals waste and human sewage , in addition for tap water is due to the present of biofilms of
coliform on pipes fixtures ,leaks and fractures.

Therefore ,it is recommended to clean and continuous washing the troughs at least at weekly intervals with
drainage trough’s water periodically ,and comply with time of trough supply with water before watering of
animals avoiding water stagnant and algae growth and comply with hygienic standard of trough’s construction in
order to obtain clean ,health and safety water for animal consumption. In addition, it should notice for tap water
pipes supply avoiding any leakage through any fixtures or fractions.

Keywords: Hygienic, Water, Tap, Troughs, Veterinary.
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INTRODUCTION

Animal life requires a steady supply of
water to fulfill its wvital function, it is
accepted world that water is one of the most
elements in both human and animals’ life (1).
Water is the most abundant ingredient of the
animal body in all phases of growth and
development. It is the medium in which all
chemical reactions in the body take place, It
also acts as lubricant to transport feed, aid
in excretion , regulate body temperature and
a buffering agent to regulate pH of body
fluids(2). Quality of water is broadly defined
as its fitness for consumption by livestock to
maintain satisfactory production , water
with a pH value below or above
hygienic standards can cause acidosis or
alkalosis , these affected animals usually go
off feed , get infections easier, and have
fertility problems(3).

The amount of water that stock drink depends
on the temperature of the water. Generally,
animals prefer water at or below body
temperature (4). Troughs used in watering
systems should be drained and cleaned
regularly. Algae grow in troughs naturally
respond to sunlight and fertilizers producing
unpleasant odors in the water which can repeal
stock (5).

Water is unsafe for human and animal
consumption when it contains pathogenic, or
disease — causing microorganisms. Pathogenic
microorganisms (and their associated
disease) may include bacteria such as
Salmonella typhi , Vibriocholerae, Shigella,
Viruses such as poliovirus or Hepatitis
A and protozoa such as Giardia lamblia and
Cryptosporidium parvum that infects the
upper portion of the small intestine of
humans and many other species of
mammals(6).

Escherichia Coli is a single species of bacteria
that is a subset of total and fecal coliform is
normally found in human and animal intestine,
and is the most reliable indicator of fecal
contamination in water. Its presence in
drinking water represents a health concern
because they are usually associated with
sewage or animal wastes (7).

Therefore, the objectives of this study are the
evaluation of some limiting factor that’s
affecting the hygienic standards of water,
investigation of the correlations among these
factors and to evaluate the effect of these
factors in animal health.

MATERIALS AND METHODS

Water Sampling

The experiment was carried out in three
animal farms of Veterinary college -
Baghdad University lasted from 1% Feb up to
1°* April 2013, One hundred and eighty water
samples were collected from the three farms
(Sheep, Calves, Cattle) for each tap  and
troughs water with a range of sixty
samples for each farm divided into thirty
samples for tap and thirty for troughs these
also divided (fifteen samples at morning and
fifteen at evening) All samples aseptically
collected to the sterilized screw capped bottles
and transported to the laboratory as early as
possible.

Free Chlorine Measurement

Free chlorine concentration in the water
samples measured by pocket colorimeter Il
Analysis for free chlorine and total
chlorine.(DPD  Free Chlorine Reagent-
PERMACHEM REAGENTS (USA)(2013)

(8).
pH and Temperature Measurement

pH and temperature of the water samples
measured by pH 315/set (pH meter).

Bacteriological examination of water
sample:

1. Neutralization of chlorine in the water:
Sodium thiosulphate should be added to the
water samples contain chlorine before
sterilization as a (0.1 ml of 3% sodium
thiosulphate per 100 ml of water) should
neutralize of residual chlorine(9).

2. The most probable number (MPN): The
(MPN) method is most commonly used to
estimate the number of bacteria in a water
sample (10-12).

2-1: eleven tubes (1x50 mL,5%10 ml, 5x1 ml)
method with water expected to be of good
quality one (50 ml) volume and five (10 ml)
volumes of water sample are similarly added
to their own volumes of double- strength
MacConkey broth. (1 ml) volumes of
water sample are pipetted into five tubes
containing 6 ml)of single-strength
MacConkey broth,also all the tubes contain
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Durham tube for the detection of gas
production.

The inoculated tubes are incubated at 37C°
and examined for the presence of growth
accompanied by gas production at 24 and
48 hours, tubes showing acid and bubble of
gas in the Durham tube .Growth and gas
production are both necessary for a positive
result. The MPN is calculated and results are
expressed as presumptive coliform MPN/100
ml (10,11).

2-2: Confirmed test (Indol test): each of
positive tubes should then be subcultured to a
tube of peptone water (each tube contain 10
ml of peptone water) both for incubation in
water bath at 44.5 + 0.2 C° for 24 hours in
order to give a rapid indication of the presence
of Thermotolerant fecal coliform such as
E.Coli produce Indole from tryptophan at 44.5
+ 0.2 C° after incubation of peptone water
culture, (0.2-0.3) ml of Kovac’s reagent is
added and the tube gently shaken if the test
is positive a deep red color appears in the
upper layer almost immediately(12).

2-3: Completed test: The presumptive positive
tube may similarly be plated out or streak on
Eosine Methylene Blue Agar (EMB),for
isolated colonies, then the plates should be
incubated at 37C° for 24-48 hours after that
colonies type observed on EMB agar ,gram-
negative lactose-fermenting bacteria will
show a relatively dark color ,when
observed directly against the light usually a
green seen by reflected light .This sheen is
due to the precipitation of methylene blue in
the medium , a result of the very high amount
of acid produced from fermentation .Those
which from this type of colony are methyl red
positive organisms including E.coli and those
strains of Citrobacter which ferment lactose
rapidly(12).

Statistical Analysis

Data were analyzed wusing Complete
Randomized Design (CRD). Least Significant
Difference (LSD) among different treatment
were used. Correlation coefficient among
different traits were conducted (13- 15).

RESULTS AND DISCUSSION

Water free chlorine concentration

Table (1) showed that the free chlorine
concentration in tap water at morning time
which supplied all different animals troughs
was significantly (P<0.05) recorded higher
than the tap water supplied at evening , also
the free chlorine concentration in tap water at
evening of the sheep farm water troughs was
significantly (P<0.05) recorded higher than
those of cattle ,calves farm water troughs, but
in general the free chlorine concentration
in water trough’s of all farms animals were
significantly (P<0.05) recorded lower than
the tap water which supplied also at morning
and evening .

These results were accordance with that of
(8,16) who noticed that free chlorine in water
is not stable and it’s concentration will
decrease rapidly due to exposure to sunlight ,
strong light or agitation will accelerate the
reduction of chlorine.

pH concentration

The pH concentration of cattle and calves
farms troughs water at evening was
significantly (P<0.05) recorded higher than
sheep farm troughs water at evening table (1)
,also the pH concentration recorded of
cattle and calves troughs water was
significantly (P<0.05) higher in evening than
in morning while the tap water which supplied
different animals farm troughs. Its pH
concentration was significantly lower than all
different animals farm troughs, also the tap
water of sheep farm recorded significantly
lower at morning compared with tap water of
cattle farm. These results are in agreement
with pervious study result by (17, 18) that the
best compromise of activity and stability is
achieved by maintaining a water pH

between (6.5-8.0) and the disinfecting
efficiency of chlorine is dependent on the
amount hypochlorous acid (HOCI) present
.Because of the many possible forms of
chlorine ,HOCl is the really good
disinfecting .At allow pH there will be
more HOCI. As the pH rises the acid will

dissociate into HJr and hypochlorite ion (OCI
). (6,7) recommended to maximize the
HOCI and minimize all the other forms of
chlorine that the most germicidal chlorine

+
species is HOCI because HOCI destroys
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pathogens approximately (40-100) times
effectively than OCI .

Temperature

The degrees temperature of tap water which
supplied sheep farm troughs at morning and
evening was significantly (P<0.05) recorded
higher more than the tap water that supplied
cattle and calves water troughs at the same
time. While the troughs water temperature of
the sheep farm troughs recorded significantly
(P<0.05) higher more than those of cattle and
calves troughs water (table 1). However the
calves farm troughs water temperature
significantly (P<0.05) recorded higher than
those cattle farm troughs water.

Generally the temperature of tap water that
supplied the all farms significantly (P<0.05)
recorded higher than those cattle farm troughs
water. Generally the temperature of tap
water that supplied the all farms
significantly (P<0.05) recorded higher
compared with all animals farm troughs water,
this could be attributed to (19), that
chlorine activity slightly increase with
temperature but some chlorine gas is lost to
the atmosphere, as warmer temperature
increase the rate of volatilization .The
aesthetic objective for temperature of less than
or equal (15 C°) in water to be used for
drinking water is adopted from (20).

Most probable number of coliform (MPN)

Table (1) denoted that the troughs
water MPN/100ml at evening significantly
(P<0.05) recorded higher than those at
morning for all farm of animals troughs ,
while the calves farm troughs water
significantly (P<0.05) recorded more than the
sheep farm troughs water at evening in the
mean time , the (MPN) of the tap water which
supplied to all animals farm troughs
significantly recorded lower than the troughs
water either at morning or evening time.

The higher significant recorded of MPN in
tap water is not agreement with the
recommendation of (2,6,7) that the
standard for coliform bacteria in drinking
water is less than (1) coliform colony per 100
ml of sample (<1/100 ml).

Also(21) refer to that the present of E.coli or
(Thermotolerant coliforms) in drinking water
(Tap chlorinated water ) is indicative of (fecal
contamination) the present of biofilms on
pipes fixture and contact with soil as a
result of leaks fractures or repair works.

While the higher significant recorded of MPN
/100ml sample of troughs water due to the
entering of these bacteria in trough’s water
directly from domestic animals waste and
human sewage (22).

Correlation Coefficients among treatments
of the study

Tap water:

Tables (2,3 and 4) indicated that there was
significant negative correlation coefficient
(P<0.01)(-0.755) among free chlorine
concentration and the (MPN) at morning time
in the tap water of cattle farm , while there
was significant ~ negative  correlation
coefficient (P<0.05) (-0.571) among free
chlorine concentration and MPN of cattle tap
water at evening time. In addition, there was
significant negative correlation coefficient
among free chlorine concentration and
temperature in tap water that supplied sheep
farm at morning (P<0.05) (-0.558) .while tap
water free chlorine concentration recorded
significant negative correlation coefficient
(P<0.01)(-0.782) with tap water pH of
sheep farm, also in cattle farm (P<0.05)(-
0.628) and calves farm (P<0.01)(-0.880) at
evening time. Also there was significant
positive correlation coefficients among the
pH and MPN of tap water that supplied
sheep farm troughs only at morning time
(P<0.01)(-0.664) and cattle farm at evening
time (P<0.05)(-0.532). The temperature
recorded negative correlation coefficient at
morning time (-0.550) with MPN and positive
at evening time (P<0.01)(-0.866) for water
that supplied calves troughs and positive for
water supplied sheep troughs only at morning
time (P<0.05)(-0.602).

Troughs water:

There was significantly negative correlation
coefficient among free chlorine
concentration and MPN of troughs water of
sheep(P<0.01) (-0.921) and calves farm
(P<0.01)(-0.773) at morning time .Also
for cattle (P<0.01)(-0.981) and calves farm
(P<0.01)(-0.763) at evening time . The free
chlorine concentration and pH recorded
significantly —negative correlation coefficient
either in morning or evening time of cattle
(P<0.05)(-0.519)( -0.554) and sheep troughs
(P<0.05)(-0.221)(-0.100), while the positive
correlation coefficient among temperature and
MPN (P<0.05). (0.634) at evening time only
for sheep farm troughs.
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Table (1): means of Parametric Scales + Standard error of Cattle, Calves and Sheep

Parametric LSD Cattle farm Calves farm Sheep farm
scales value Tap water Troughs water Tap water Troughs water Tap water Troughs water
Morn. Even. Morn. Even. Morn. Even. Morn. Even. Morn Even. Morn. Even.
Cl 0.16 1.78 0.88 0.04 0.02 1.89 0.87 0.04 0.01 1.86 1.15 0.03 0.02
+ + + + + + + + + + + +
0.08a 0.05¢ 0.006d 0.006d 0.05a 0.05¢ 0.008d 0.003 0.07a 0.01b 0.005d 0.005
d d
pH 0.18 7.38 7.35 7.92 8.41 7.33 7.31 7.83 8.28 7.18 7.20 7.92 7.86
+ + + + + + + + + + + +
0.04c 0.03 cd 0.04b 0.05a 0.02cd 0.04cd 0.10b 0.09a 0.01d 0.01 0.04b 0.05b
cd
Temp. 0.16 17.85 16.61 16.82 16.50 17.94 16.67 17.29 16.99 18.05 19.12 17.89 18.21
+ + + + + + + + + + + +
0.09d 0.05 hi 0.07g 0.051 0.08cd 0.07gh 0.08c 0.02f 0.16 0.10a 0.14 0.20b
be cd
MPN/100ml 2.7 0.20 1.13 23.47 33.67 0.13 0.60 24.47 35.00 0.13 0.20 25.00 31.00
+ + + + + + + + + + + +
0.11d 0.32d 1.59¢ 1.58ab 0.09d 0.21d 1.87¢c 1.29a 0.09d 0.11d 1.78¢ 1.84b
Different letters indicated significant differences among treatment at level (P<0.05)
Cl (free chlorine), pH (power of H ion), Temp. (temperature), MPN (most probable numer)
Table (2): Correlations coefficient among treatments of Cattle farm
Parametric Tap water Tap water Troughs water Troughs water
scales (morning) (evening) morning) (evening)
MPN Temp. pH MPN Temp. pH MPN Temp MPN Temp. pH
Cl -0.755 0.400 0.216 -0.571 -0.316 -.628 -0.297 | -0.207 | -0.519 | -0.981 0.122 -0.554
3k * * k3k *
pH -0.230 0.164 0.532 -0.110 0.544 0.250 0.541 0.458
* * *
Temp. -0.167 0.164 0.304 0.165 -0.164
* significant at 5% level ** significant at 1% level
Table (3): Correlations coefficient among treatments of Calves farm
Parametric Tap water Tap water Troughs water Troughs water
scales (morning) (evening) morning) (evening)
MPN Temp. pH MPN Temp. pH MPN Temp MPN Temp. pH
Cl -0.779 0.554 0.557 -0.867 -0.109 -0.880 -0.773 0.106 -0.810 || -0.763 || -0.250 | -0.651
Kk sk * ke sk sk ke ek
pH -0.462 0.920 0.328 0.252 0.769 -0.266 0.812 0.133
ok sk ke
Temp. -0.550 0.886 -0.161 0.067
ke
* significant at 5% level ** significant at 1% level
Table (4): Correlations coefficient among treatments of Sheep farm
Parametric Tap water Tap water Troughs water Troughs water
scales (morning) (evening) morning) (evening)
MPN Temp. pH MPN Temp. pH MPN Temp pH MPN Temp. pH
Cl -0.890 -0.588 -0.782 -0.458 0.084 0.493 -0.921 0.042 0.221 -0.426 | -0.382 | -0.100
*% * *% sk
pH 0.664 0.461 -0.287 0.562 0.047 0.371 -0.215 || -0.021
*%
Temp. 0.602 -0.375 0.194 0.634
* *

* significant at 5% level

** significant at 1% level
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The significant correlation coefficient either,
positive or negative refer to present reversely
correlation among parameters (Free chlorine,
pH, Temp, MPN) of (tap , troughs water)
vice versa, that is any lower record in the
parameters (pH, Temp) attendant with higher
record of (Free chlorine) , consequently
lower record in (MPN)(11,12,23,24).
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ABSTRACT

The presence of some heavy metals in food is considered hazardous for human to security and public
health. They can be accumulated in marine habitats such as fish. The aim of this study was to
determine chromouim (Cr) lead (Pb), cadmium (Cd), nickel (Ni) and iron (Fe) concentration levels in
fifteenth brands of canned fish in Baghdad markets. Measurement of heavy metal contents of canned
fish was carried out by using flame atomic absorption. The metal contents, expressed in ppm wet
weight for The metal contents in canned fish, expressed in ppm. varied from (0.005 - 0.65) for
chromium, (0.001 - 0.019) for cadmium, (0.039 - 0.0045) for nickel, and (0.001-0.019) for lead
respectively. There is therefore serious health risk associated with the frequent consumption of canned
fishes.

Key words: canned fish, chromouim lead, cadmium, nickel and iron, heavy metal.
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INTRODUCTION

Heavy metals are considered as one of the
most important sources of pollution of the
aquatic environment because of their toxicity
and accumulation by marine organisms. |,
which can be delivered to humans by
ingestion. Examples of these toxic heavy
metals are: Chromouim(Cr), lead (Pb),
cadmium(Cd), nickel(Ni) and iron(Fe), is
through the ingestion of contaminated fish,
especially larger predators. While cadmium
and lead can be tolerated at extremely low
concentrations, they are extremely toxic to
humans(1). Heavy metal toxicity can result in
damaged or reduced mental and central
nervous function, lower energy levels, and
damage to blood composition, lungs, kidneys,
liver, and other vital organs (2). Long-term
exposure may result in slow and progressive
physical,  muscular, and  neurological
degenerative processes such as muscular
dystrophy and multiple sclerosis (3). Metal
contaminations in food, especially in marine
products, have been broadly investigated (4).
The present study was carried out in view of
the paucity of information about heavy metals
in canned products. It is hoped that the results
of this study will help in generating data
needed for the assessment of toxic metal intake
from this food source. The objective of the
study was to determine the concentration of
chromouim, lead, cadmium, nickel and iron in
canned fish products purchased from
supermarkets located in Iraq/ Baghdad.

MATERIALS AND METHODS
Heavy metal detection
Reagents:

Standard stock solutions of chromouim,
cadmium, lead, nickel, and iron were prepared
from Titrasol (1000 mg/l) (Merck, Germany)
and were diluted to the desired concentrations
for the corresponding metals. The working
solutions were freshly prepared by diluting an
appropriate aliquot of the stock solutions using
10% HNO3 for diluting lead and cadmium
solutions. The solution was boiled for about 5
min, cooled, and nitrogen bubbled through it to
expel any impurities. Sample preparation,

digestion

and

chemical

analysis

followed

according to (5) for fifteen canned fish.
Table (1) gives general description for the study

samples.

Table (1): General description of study samples

Sa:(l)ple Type of fish Origin Contents
Al Tuna Thailand Tuna, sun
flower oil, salt
Thailand Sardine,
A2 Sardine pepper, plant
oil, salt
A3 Sardine Thailand | S2rdine Soya
oil, salt
A4 Tuna Thailand Tuna, salt
A5 Tuna Thailand Tuna, Soya oil,
salt
A6 Sardine Thailand | S2"dine oil,
salt
A7 Sardine Thailand Sardine, oil,
salt
A8 Tuna Thailand Tuna, salt
A9 Tuna Thailand Tuna, sun
flower oil, salt
Sardine,
Al10 Sardine Thailand pepper,
vegetable oil,
salt
Sardine,
All Sardine Thailand PEPPEL,
vegetable oil,
salt
Sardine,
Al2 Sardine Thailand Pepper,
vegetable oil,
salt
Al3 Sardine Thailand Sardine, Salsa
Al4 Sardine Thailand sardine,
vegetable oil
Sardine,
AlS Smol.ced Thailand vegetable oil,
Sardine
salt
RESULTS AND DISCUSSION

Table (1) showed the canned fish samples for
different fifteen brands existed in Baghdad
Results showed that fish could be
considered as good indicators for heavy metals
contamination in aquatic systems because they
occupy different tropic levels with different sizes
and ages. In addition, fish is widely consumed in
many parts of the world by human and its very
danger to human health if it is polluted. Fifteen
cans of fish were analyzed for chromium heavy

markets.




pem

International Journal for Sciences and Technology Vol. 8, No.3, September 2013 20

metal as shown in figure (1). The study found

that the concentration of Chromium in all our 0.02
samples were between ( 0.005- 0.065) ppm., 0.018
A4 was the highest in chromium concentration 0.016
followed by A9, A12, A8, A7, All, Al4, AlS, 0.014
A2, Al10, A6, and Al. All the samples E 0oiz
contained higher concentrations of this metal s 001
than the standard limits 0.008 ppm. (6) Except 008
A1, which contains 0.005 ppm. S
0.004
0.002
0.07 ¢ Al A2 A3 A4 A5 A6 A7 A8 A9 Al0 All Al12 A13 Al4 Al5
0.06
0.05 Fig (2); Cadimum concentration in canned fish.
Al, Tuna, A2 Sardine, A3 Sardine, A4 Tuna, AS Tuna, A6
0.04 Sardine, A7 Sardine, A8 Tuna,A9 Tuna, A10 Sardine, A11
i Sardine, A12 Sardine, A13 Sardine, A14 , A15 Smoked Sardine
0.02
Lead is a widely distributed environmental
e poison. For instance, solder used in the
0 manufacture of cans is a source of contamination
of food by Pb. Clinical manifestations of Pb
A1 A2 A3 A4 A5 A6 A7 A8 A9 A10A11A12 A3 A14 A5 toxicity include symptoms referable to the
Central nervous system, the peripheral nervous
Fig (1): Chromium concentration in canned fish. system, the hematopoietic system, the renal
Al Tuna, A2 Sardine, A3 Sardine, A4 Tuna, AS Tuna, A6 system and the gastrointestinal system (8). The
Sardine, A7 Sardine, A8 Tuna,A9 Tuna, A10 Sardine, A11 maximum lead level permitted for canned fish is
Sardine, Al2 Sardine, Al3 Sardine, Al4 N A15 Smoked 0.3 ppm by (9) Sample A9 (O45ppm) recorded

Sardine the highest concentration of Pb but all samples

had their concentration falling within the

specified limits. Figure (3).
) . As well as the results indicated that the
Cadmium is poorly excreted by the human concentration varied from 0.0394 to 0.0045 ppm
body and although only 5-10% of the ingested for nickel in fish samples the limits set by US-

cadmium is absorbed, it does accumulate in the EPA for nickel was 1.0 ppm in fish (10). Figure
body over time with renal damage being (4).

caused by long-term exposure (7). One sign of
Cadmium damage is proteinuria (the
appearance of increased levels of unaltered 05
proteins in the urine. The major source of
cadmium contamination in fish may be from

0.45

04
supply of phosphate fertilizers, atmospheric oo
deposition and sewage sludge. All samples 54
were  within the accepted cadmium £ 02'5

g ]

concentration level except A13, A15, A7, Al2,
Al10, Al which were higher than the -
recommended standard level 0.005ppm (7). 61

Figure (2) . 0.05 e - I | r

0 Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All1Al12 Al13A14A15

0.2

Fig (3): Lead concentration in canned fish.
Al, Tuna, A2 Sardine, A3 Sardine, A4 Tuna, A5 Tuna, A6 Sardine,
A7 Sardine, A8 Tuna,A9 Tuna, A10 Sardine, A11 Sardine, A12
Sardine, A13 Sardine, A14 , A15 Smoked Sardine



International Journal for Sciences and Technology Vol. 8, No.3, September 2013 21

ppm

poMm

0.045

0.04
0.035 —

0.03 -

0.025 -

0.02 -

0.015 - —
1L \

0.005 - TI_ EEEE 1— EEEEES

0° AL A2 A3 A2 AS AG A7 AB A9 A10 A11A12 A3 A14A15

Fig (4): Nickel concentration in canned fish.
Al, Tuna, A2 Sardine, A3 Sardine, A4 Tuna, A5
Tuna, A6 Sardine, A7 Sardine, A8 Tuna,A9 Tuna,

A10 Sardine, A11 Sardine, A12 Sardine, A13 Sardine,

Al4 , A15 Smoked Sardine

The concentration of iron, in canned fish
reported by FDA (2000) waslppm. The results
of the current study showed that all canned fish
samples were over the permitted value except
A1 0.886, A3 0.6247, A50.4449. Figure (5).

15

05 7 =

0 E =T 1

Al A2 A3 M A5 A6 AT A3 A9 AL0 ALl AL2 AI3 Al4 AL5

Fig (5): Iron concentration in canned fish.
Al, Tuna, A2 Sardine, A3 Sardine, A4 Tuna, A5
Tuna, A6 Sardine, A7 Sardine, A8 Tuna,A9
Tuna, A10 Sardine, A11 Sardine, A12 Sardine,
A13 Sardine, A14 , A15 Smoked Sardine

The results had shown that A1,A3 had
unacceptable heavy metal concentrations of
chromium, cadmium, Iron and lead while, A2,
A6,A7,A8, Al10, All, Al12, Al, 15 had
unacceptable heavy metal concentrations of
chromium. A9 had unacceptable lead
concentration. The study suggested that all these
samples were unacceptable as shown in the
figures.

The levels of toxic elements in fish are related to
age, sex, season and place (11). It is also reported
that cooking reduces the amount of some metals

(11).

CONCLUSION

The metal contents in canned fish expressed in
ppm. varied from 0.005 - 0. 65) for chromium,
(0.001 - 0.019) for cadmium, from 0.039 - 0.0045
for nickel, 0.001-0.019)for lead. The results from
this study suggested that there were differences
existed in the element concentrations across
fifteen different canned fish brands. In addition,
analytical data obtained from this study showed
that the metal concentrations for the varieties of
canned fishes were generally out of WHO/FAO.
FDA and US. EPA recommended limits for fish
for all samples. There is therefore serious health
risk associated with the consumption of canned
fishes analyzed, high-risk groups (pregnant
mothers and children) followed by adolescents
and adults must, based on the results obtained,
reduce the consumption of canned fish as
frequent  consumption may result in
bioaccumulation of the metals and increased
health risks.

REFERENCES

1. Krincs-Etherton PM; Hecker KD; Bonanome
A; Coval SM; Binkoski AE; Hilpert KF; Griel
AE; and Etherton TD. (2002). Bioactive
compounds in foods: their role in the prevention
of cardiovascular disease and cancer. Am. J.
Med. 113:71-88.

2. Kaye P; Young H; and O’Sullivan 1. (2002),
Metal fume fever: a case report and review of the
literature. Emerg. Med. J. 19(3): 268 — 269.

3. International Occupational Safety and Health
Information Centre (1999). Basics of chemical
safety.  International Labour Organization
Conference, Geneva.



International Journal for Sciences and Technology Vol 8, No.3, September 2013 22

4. Catsiki VA; and Strogyloudi E. (1999).
Survey of metal levels in common fish species
from Greek waters. Sci. Total Environ.
237/238:387-400.

5. Frick F; and Robbins W.(1979). Trace
elements Analysis of Food and Beverages by
AAS. Analyt. Atom. Spectro. 2:185-286.

6. US EPA (1987). Quality Criteria for Water.
EPA Publication 440/5-86-001. usS
Government Printing Office, Washington D.C.
7. WHO (1993). Evaluation of certain food
additives and contaminants’, WHO Technical
Report Series Number 837, World Health
Organization, Geneva.

8. Satarug S; and Moore MR. (2004). Adverse
health effects of chronic exposure to low-level
cadmium in foodstuffs and cigarette. Environ.
Health Perspect. 12(10):1099.

9. Waqgar A. (2004). Levels of selected heavy
metals in Tuna fish. Arab. J. Sci. Eng. 31(1A):
19-23.

10. Atta MB; El-Sebaie LA; Noaman MA;
and Kassab HE. (1997). The effect of cooking
on the content of heavy metals in fish. Food
Chem. 58:14.

11. Kagi JH; and Schaffer A. (1998).
Biochemistry of metallothionein. Biochem. 27:
8509-8515.



International Journal for Sciences and Technology Vol. 8, No.3, September 2013 23

Mitochondrial Genome Variation within Iraqi Population

Basheer 1. Azzawi (1), Abdulrahman A. Oleiwi (2), Majida J. Darweesh (2), Said
Jaradat (3), & Ali Al-Zaag (1)

(1)Forensic DNA Centre / Al- Nahrain University- Baghdad/ Iraq. (2) Institute of Genetic Engineering
and Biotechnology/ University of Baghdad / Iraq. (3) Princess Haya Biotechnology Center /Jordan
University of Science and Technology/ Irbid/ Jordan.

ABSTRACT

The sequence variation within the mitochondrial genomes of 153 individuals from Iraq was
characterized. Hypervariable regions I and II of the D-loop control region were examined by direct
sequencing. The most notable findings from the analysis of the composition of haplogroups were: (i) a
high frequency of haplogroups U, M, K.HJ and W (15.3%, 8.1%,12%,16.9%,8% and 8.87%
respectively), (ii) a moderate frequency of haplogroups HV,T,B, L3 and I, (6.45%, 3.22%,3.22%, 4%
and 1.61% respectively) , (iii) a low frequency of haplogroups L4,L6, S and A (0.8% each) and (iiii) a
lack of V, P, Y, X, O, Z, Q, G, E and C haplogroups.

Key words: mitochondrial DNA, haplotypes, sequencing, Iraqi population
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INTRODUCTION

The earliest presence of modern humans
outside of Africa has been documented in the
Levant about 95-125 Kya before present,
during a period of unusually warm climatic
conditions (1). No subsequent modern human
evidence emerges in the Levant again until 50
thousand years ago, also during a relatively
warm period (2). As a link for ancient human
migration between East Africa and South Asia,
the Arabian Peninsula has recently attracted
attention with the publication of several
mitochondrial DNA (mtDNA) studies for this
region (3). However, previous studies show
that the bulk of the Arab mtDNA lineages have
northern Neolithic or more recent Asian or
African origins (4). Although a newly defined
subclade L6 in Yemenis, with no close
matches in the extant African populations,
could suggest an ancient migration from Africa
to Yemen (4), the lack of N and/or M
autochthonous lineages leaves this “southern
route” without genetic support. It could be
that unfavorable climatic conditions forced a
fast migration through Arabia without leaving
a permanent track, but it is also possible that
sample sizes to date have been insufficient to
detect ancient residual lineages in the present
day Arab populations(5). Because mtDNA is
transmitted as non-recombining units through
maternal inheritance, it provides an exceptional
record of mutations over time. Therefore, in
spite of the fact that mtDNA constitutes only a
small fraction (less than 0.0001%) of total
cellular DNA, it has been extensively used in
elucidating the evolutionary history of
anatomically modern humans through the
reconstruction of prehistoric human dispersals
(5). Recently, a sizeable number of mtDNA
databases have been generated in many
countries; however, most of the mtDNA
sequence data published to date have been
focused on the hypervariable region I (HVI),
whereas studies on the hypervariable region II
(HVII) segment remain relatively neglected
(6).

The analysis of genetic polymorphism in
humans is crucial for disease mapping, human
anthrobiology and forensic applications. The
aim of this study was to analyze the genetic
variability of the mtDNA D-loop region in the
Iraqi population, this time by including data
for HVII as well as HVI.

MATERIALS AND METHODS

Total genomic DNA was extracted from 153
blood samples using Promega DNA (Madison,
WI, USA) extraction kit. The DNA was
quantified using Nanodrop (Thermo 2000,
USA). The HVI segments of the mtDNA D-
loop region were amplified using L15996 5'-
CAGTCTTGTAAACCGGAGATG-3' and
H16401 5'-TGATTTCACGGAGGATGGTG-
3' primers whereas the HVII segments were
amplified by using L029 5'-
CTCACGGGAGCTCTCCATGC-3' and H408
5'-CTGTTAAAAGTGCATACCGCCA-3'
primers (mitochondrial universal primers). The
PCR amplification was performed using a
Verity ABI  Thermal Cycler (Applied
BioSystem, USA), the HVI and HVII
amplification protocol involved an initial
denaturation step of 12 minutes at 95°C,
followed by 35 cycles of 95°C for 1 minute
(denaturation), 56°C for one minute
(annealing), and 72°C for one minute
(extension) with a final elongation for 10
minutes at 72°C to ensure complete extension
of all PCR products (7).

HVI amplification resulted in a 350 base pair
(bp) PCR product, whereas HVII resulted in a
400 bp fragment; the two amplified products
were subjected to sequencing using the ABI
3130XL Genetic Analyzer (Foster City, CA,
USA). The resulting sequences were extracted
using Chromas software (Technelysium Pty.
Ltd., News land, Australia) and then analyzed
by alignment to the revised standard reference
sequence (Cambridge Reference Sequence-
rCRS) by used same software. The differences
haplogroups noted for all samples were
reported.

RESULTS AND DISCUSSION

The sequencing results indicate that specific
variations fall into known haplotypes (Table
1), based on mitochondrial haplogroups
software, where every haplogroup represents
known specific mutations (8).

The results of the haplogrouping indicate the
prevalence of HV, H, V, J, T, K, U, I, X, and
W types (72%). This frequency is comparable
to the Iranian haplogroup and Middle Eastern
population, whereas it substantially differs
from that observed in the Arabian Peninsula
(Saudi Arabia). This overall frequency is less
than Middle Eastern population values (75.1—
80.4%), European population values (>90%),
and more than Arabian Peninsula population
values (60.4%) (9).
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Table (1): Haplogroups and their defining
polymorphisms (Error! Bookmark not
defined.,Error! Bookmark not defined.).

Haplogroup Variations
Control regions
polymorphisms(HVI and HVII)
L3 16223T
L4 16362C
L6 185C
L0 263G
S 249d
A 16233T, 16290T, 16319A, 235G
HV 16298C
T 16126C, 16294T
B 16217C, 16189C, 16159C
I 16223T, 199C, 204C, 250C
K 16224C, 16311C
H 73A and lack of CRS differences
J 16069T, 16126C, 295T
W 16223T, 189G, 195C, 204C, 207A
U 16270T
M 16223T, 16298C

Considering a single haplogroup, the incidence
of haplogroup H (16.9%) is much lower than
in Europeans (33—50%) but higher than in
Central Asians (14%). Alternatively, the
incidence of haplogroup U (15.3%) is in the
range of those observed in Trans-Caucasian
and European populations. The other Western
Eurasian haplogroups, HV, J, K and W are all
well represented (6.4% ,8.06%, 12% and
8.87% respectively), however, T and I, are
rather uncommon and generally do not exceed
a frequency of 3% (Table 2). In a related study
(12) the incidence of haplogroups were
different; HV, J, K and T were higher within
the Iraqi population, while the incidence of
haplogroups W and M are less; with the
absence of L3 and I. consequently these
variations leave the Iraqis in weak heritages of
the South-West Asian and African along with a
dominant autochthonous of Middle Eastern
ancestry. As suggested by the presence or
absence of particular haplogroups, gene flow
to Iraq could have multiple origins: Europe,
Africa, and Central Asia. A lack of
haplogroup V is observed in Iragi mtDNA,
confirming gene flow from Europe as proposed
by Torroni et al (10).The mtDNA M (8.1%)
and B (3.22%) are most likely due to gene
flow from Central Asia, whereas presence of
haplogroups L (6.4%) signals mtDNA of
African origin. Haplogroup L mtDNA is the
mtDNA macro-haplogroup that is at the root of
the human mitochondrial phylogenetic tree.
As a result of this, haplogroup L represents the
African mitochondrial descent for all
humanity. Its origin is connected with

Mitochondrial Eve, and thus with the African
origin of modern humans. Its major subclades
currently include LO, L1, L2, L3, L4, L5 and
L6, with L3 dominating all of non-African
humanity (11). Iraq clusters with the other
Middle Eastern populations, and together with
Iran, occupies a central position among Arabia,
Caucasus, and Europe (12). The component (J,
T, pre-HV, M, and U in Table 2) separates
Arabia from the others, mainly from Europe
and Caucasus, being the Arabia characterized
by a substantial presence of African
haplogroups (10), whereas Europe and
Caucasus lack the African components and
harbor a high frequency of haplogroup H (13-
15). The second component, which links the
Iraqi and Iranian populations to each other and
distinguishes them from the other Middle
Eastern populations, is mainly due to the
distribution of haplogroup HV and, in part to
that of haplogroup U (10). The main
determinant of Middle Eastern mtDNA is the
presence of HV supercluster members,
haplogroups H, HV, and pre-HV. In the
European populations haplogroup H reaches its
highest frequencies, whereas HV and pre-HV
mtDNAs (when present) have a very low
incidence. Haplogroup H is a descendant of
haplogroup HV. The Cambridge Reference
Sequence (CRS), the human mitochondrial
sequence to which all other sequences are
compared, belongs to haplogroup H. It is
interesting to note the high frequency of
haplogroups pre-HV and HV in the Arabians
(18.8%) and in the Arabian Bedouins (20.6%)
in which the H haplogroup shows one of its
lowest values (16). These data support the
hypothesis that haplogroup H originated in the
Middle East where, although less frequent than
in Europe, it displays the greatest
heterogeneity (17). Haplogroup U has in Iraq a
frequency comparable to haplogroup H(18).
According to these authors, the Iraqi U5
mtDNA belongs to the highly derived
European subcluster USala, and is due to
recent gene flow from Europe. The finding of
the U6, which is typical of Berbers and North
Africans (19) may be considered the result of
contact with these populations. On the other
hand it could also indicate a genetic connection
between Southwestern Asia (Iran, Arabia,
Anatolia, the two Caucasus regions, and India)
and Eastern Africa (Nile Valley) where it is
also found (15).

We conclude, based on the HV1 and HVII
types, that the Iraqi population is similar to
West Asian groups. It is more similar to
European groups than Caucasus groups, and
most distant from Central Asian groups (Table
2).
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Table (2): mtDNA haplogroups frequency in different population

Population | Sample Haplogroup frequency %

/ Regions size L1 | L3 X 1;;:, HV | V T B I K H J w U M | others
Iraq 153 - 4 - - 6.4 - 322322161 12 | 169 | 8.06 | 8.87 | 153 | 8.1 | 11.52
Iran® 451 Nr | 22 | 2.9 55 5.5 - 84 | Nr 2 75 171 ]135] 2 [215] Nr 8.6

Arabia® 389 Nr | 105 | 1.8 3.6 3.6 - 46 | Nr | 08 | 3.6 | 129 | 208 | 1.8 | 105] Nr 6.2
Syria® 69 2.9 - - 43 43 | 29 J 101 ] - - 43 | 246101 ] 29 | 159] 14 | 116
Palestinian” 117 0.9 - 3.4 1.7 1.7 - |18 - - 68 [308] 94 | 26| 76 ] 1.7 ] 154
Georgian® 139 - - | 101 72 72 | 07 | 129 ] - 22 101173 ] 36 | 1.4 | 216 2.9 9.3
American® 192 - - 2.1 73 73 - J11s5] o5 ] 1.6 ] 79 |309] 89 1 [225] - 53
Anatolia®®* 388 Nr | 03 | 44 3.6 3.6 - o] - 23 [ 59 | 25 [ 109 39 | 193] 44 45
Italian® 99 - - 3 2 2 51 | 9.1 - 4 8.1 | 333 7.1 2 | 22| - 4.1
Slav® 324 - - 0.6 Nr Nr | 3.1 ] 123] - 28 | 3.7 [ 414 ] 105] 09 | 194 0.9 4.4
Finno- 149 . ; 2 Nr | Nr | 2 6 -l 14| 33 |456 121 27 [ 228 07 | 14
Ugric
German' 200 - - 0.5 Nr Nr 2.5 8.5 - 2.5 6.5 50 7.5 1 13.5 - 7.5
C-Asian® 205 - - - Nr Nr - 35 | 6.8 1 05 ] 14 | 25 1 8 | 385 242
Indian® 1300 0.2 0.6 0.6 - 11| nr J 06 ] 02] 24 ] 08 15] 12 ] nr 13.8
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ABSTRACT

Cardiac functional abnormalities are present in up to 30% of IDMs and include intraventricular septal hypertrophy
and cardiomyopathy; 10% may have frank heart failure. The intraventricular septal pathology is related directly to
the degree of maternal—and thus fetal—hyperglycemia and concomitant fetal hyperinsulinemia, and it is caused
by glycogen loading of the septum. It is frequently seen in association with cardiomyopathy. The study aims to
assess the incidence of the cardiac complications and their types in the Kurdish infants of diabetic mothers in
Duhok, North of Iraq.

Infants from 108 consecutive births to mothers with overt diabetes mellitus or gestational diabetes that took place
in Duhok, North of Iraq were studied prospectively. All infants were weighed and were classified as low birth
weight(<2500 grams), Large for gestational age (>4000 grams) and normal (2500-3999 grams). Echocardiographic
studies were performed for all the patients.. Chest X ray in erect posture was taken for all the patients. Heart failure
was diagnosed in those with cadiomegaly, clinical symptoms and signs and reduced ejection fraction on
echocardiographic study.

Mean maternal was 36.59 years. Diabetes was permanent in 51.8% of cases and gestational in the rest. Insulin
therapy was used in 50% of mothers during pregnancy to control diabetes. The gestational age in 10 cases (9.25%)
showed prematurity. Low Apgar score at birth was encountered in 7.4% of cases. A cardiac murmur was heard in
11.1% of cases. Cardiomegaly in 11.1% of cases. The mean birth weight was 3931 +/- 233 grams. The most
common cardiac complication was heart failure in 66.6% of cases followed by septal hypertrophy in 41.6%, then
Atrial septal defect in 16.6% and patent ductus arteriosus in 16.6%. One tetralogy of Fallot with atrial septal defect
and patent ductus arteriosus and one pulmonary atresia with ventricular septal defect and aortic stenosis (8.3%)
each. The study concluded that maternal diabetes is a significant risk factor for CHDs. A high incidence of CHDs
was observed in this study population compared to othe international studies. Early diagnosis and prompt
management are important in this group of patients, as is the development of fetal diagnosis programs to detect
pregnancies at risk of severe CHD.

Keywords: infants, diabetic mother, complication
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INTRODUCTION

Historically, infants born to mothers with
diabetes have been at significantly greater risk
for spontaneous abortion, stillbirth, congenital
malformations, and perinatal morbidity and
mortality (1). Cardiac functional abnormalities
are present in up to 30% of IDMs and include
intraventricular  septal  hypertrophy  and
cardiomyopathy; 10% may have

frank heart failure (2). The intraventricular septal
pathology is related directly to the degree of
maternal—and thus fetal—hyperglycemia and
concomitant fetal hyperinsulinemia, and it is
caused by glycogen loading of the septum. It is
fre- quently seen in association with
cardiomyopathy, because septal hypertrophy can

result in hypertrophic subaortic stenosis
physiology and can compromise cardiac
contractility. Although intraventricular

hypertrophy and cardiomyopathy are frequently
seen together, they are not always comorbid,
which suggests that therebe other causes (eg,
iron deficiency) for the cardiomyopathy.

During the newborn period, the IDM with septal
hypertrophy presents with symptoms of left
ventricular outflow obstruction. Dehydration and
hyperviscosity =~ caused by  polycythemia
exacerbate the symptoms. Because the degree of
impairment varies considerably, treatment needs
vary from close monitoring to full cardiovascular
and ventilatory support for congestive heart
failure. Inotropes and hypovolemia exacerbate
the condition, whereas beta-blockers relieve the
outflow obstruction. Ultimately, the lesion is
transient and resolves over a period of weeks to
months (3).

Hypertrophic cardiomyopathy observed in the
infant of the diabetic mother is characterised by
thickening of the interventricular septum, and to
a lesser extent the ventricular free walls. It is
observed in infants of diabetic mothers whether
or not there is reasonable metabolic control (4).
Maternal diabetes is known to have a teratogenic
effect on the cardiovascular system with a
reported risk of malformation in published
studies of 1.7-4.0% (5,6).

Most studies on the relationship of maternal
diabetes to cardiovascular malformations (CVM)
have been prospective investigations of
pregnancy outcome and therefore could not
identify associations with rare cardiac lesions.
The results of a retrospective study shed new
light on the risks of specific cardiac defects
in diabetic pregnancies (7). Infants born to
diabetic mothers have an increased risk of
developing congestive cardiac failure.'
Myocardial  dysfunction (tachypnoea and
tachycardia) may be caused by primary cardiac
disease or secondary to hypoxia, polycythaemia,
or metabolic disturbances (8).

MATERIALS AND METHODS

During the period between April 2011 and June
2013, infants from 108 consecutive births to
mothers with overt diabetes mellitus or
gestational diabetes that took place at the Azadi
Teaching Hospital in Duhok, North of Iraq were
studied prospectively. All the women were
proved to have diabetes mellitus through fasting
and postprandial blood glucose concentrations.
Insulin was given to some diabetic mothers while
the others were managed by dietary control
alone.

All deliveries were attended by a pediatrician
well versed in techniques of resuscitation. Apgar
scoring at birth was recorded in all. All babies
who had uncomplicated deliveries were nursed
with their mothers in the maternity ward. All
infants were weighed and were classified as low
birth weight(<2500 grams), Large for gestational
age (>4000 grams) and normal (2500-3999
grams) Echocardiographic studies (HP Sonos
4500/5500 equipped with an 8- to 12-
MHZ/pediatric probe) were performed for all
the patients.. Chest X ray in erect posture was
taken for all the patients and cardiomegaly was
considered to be present when cardiothoracic
ratio exceeded 60%. Heart failure was diagnosed
in those with cadiomegaly, clinical symptoms
and signs and reduced ejection fraction on
echocardiographic study.

RESULTS
Maternal history

Maternal age ranged from 22 to 41 years (36.59
years). Diabetes was permanent in 56 cases
(51.8%) and gestational in 52 cases (48.2%).
Polyhydramnios was present in 24 cases (22.2%).
Hypertesion was present in 6 cases (5.5%) while
pre-eclampsia was in 30 cases (27.7%). Sixteen
mothers (14.8%) had urinary tract infections
during pregnancy. Insulin therapy was used in 54
(50%) of mothers during pregnancy to control
diabetes.

Patient characteristics

The gestational age ranged from 28 to 42 weeks
(mean 38.4 weeks) with 10 cases (9.25%) being
premature and 98 (90.75%) full term. Low Apgar
score at birth was encountered in 8 cases (7.4%).
A cardiac murmur was heard in 12 cases (
11.1%). Chest X ray revealed cardiomegaly in 12
cases (11.1%). The mean birth weight was 3931
+/- 233 grams. Table (1) shows details of their
weight distribution.
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Table (1): Birth weight of the infants of diabetic

mothers
Birth weight Number Percentage %
<2500 grams 16 14.9%
2501-3999 48 44.4%
grams
> 4000 grams 44 40.7%
Total 108 100

Echocardiographic findings

Cardiac complications were present in 12
patients (11.1%). Echocardiographic study was
done in the first month of life. The most common
finding was heart failure that was present in 8
cases (66.6%) followed by septal hypertrophy in
5 cases(41.6%) then Atrial septal defect in 2
cases (16.6%) and patent ductus arteriosus in 2
cases (16.6%). Two complex congenital heart
disecases were present; one tetralogy of Fallot
with atrial septal defect and patent ductus
arteriosus and the other pulmonary atresia with
ventricular septal defect and aortic stenosis
(8.3%) each.

DISCUSSION

The incidence of CHD in this cohort is notably
high. It accounts for 110 per 1000 live births.
Alabdulgader reported an incidence of CHD of
10.7 per 1000 live births in Saudi Arabia (8).
The large population-based case—control study
design of the BWIS showed that overall risk of
structural heart disease given overt maternal
diabetes mellitus was 3.2 times higher than the
risk if maternal diabetes was not present (9,10).
Mills et al. reported an incidence of 2.8 and
3.2% in controlled and noncontrolled diabetes
mellitus patients, respectively (11). The fact that
poor diabetic control and hyperglycemia are
associated with an increased risk of congenital
malformation in offspring is well documented
(15, 21, 25, 26).

Our high incidence is due mainly to detection of
minor forms of congenital heart lesions by
echocardiography, which could not be detected
during routine physical exam immediately after
birth and during infancy. Other genetic and
environmental factors may play a role. The high
consanguinity rate in the Kurdish community is
associated with certain CHDs such as ASD and
VSD (6). Gutgesel et al. first reported the
occurrence of HCMP in infants of diabetic
mothers (13). The clinical outcome appears to
relate directly to the degree of dynamic
obstruction to ventricular outflow or to the
degree of diastolic dysfunction. This hypertrophy
most commonly involves the interventricular
septum but may also involve the free walls
(13,27). Other researchers suggested that either

increased fetal endogenous catecholamine
production or hormonal interactions of growth
hormones and insulin produced this effect (8,17).
A high level of fetal insulin (hyperinsulinemia)
may also explain the developmentof HCMP.

Weber and co-workers have shown that fetuses
of diabetic mothers who were thought to be in
good control, compared with normal control, had
evidence of cardiac hypertrophy by measuring
IVS and left/right ventricular free walls by late
gestation (28). In the BWIS, the risk of
cardiomyopathy among offspring of mothers
with IDDM was 18 times the risk among
offspring of mothers not affected. In this study
41.6% of neonates had HCMP, especially the
IVS. Although the incidence of HCMP is high,
no significant left ventricular outflow tract
obstruction occurred. Our population showed an
increased incidence but a milder clinical course.
Reller and coworkers reported that -early
treatment and control of diabetes mellitus in
pregnancy improve the clinical outcome but do
not prevent the development of the disease (23).
Various forms of severe CHD have been reported
in IDM with a particular predisposition to D-
transposition of great arteries, hypoplastic left
heart syndrome, tetralogy of Fallot, and
pulmonary/tricuspid atresia (15, 26, 28-30).

CONCLUSION

The findings in this study are consistent with
previous observations. The most common CHD
seen in this study after septal hypertrophy are
atrial septal defect and patent ductus arteriosus.
Heart failure was diagnosed in 66.6% of cases
with cardiac complications. Maternal diabetes is
a significant risk factor for CHDs. A high
incidence of CHDs was observed in this study
population compared to other local and
international studies. Early diagnosis and prompt
management are important in this group of
patients, as is the development of fetal diagnosis
programs to detect pregnancies at risk of severe
CHD.
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ABSTRACT

Rheumatoid arthritis (RA) is an autoimmune disorder of unknown etiology despite therapy, may result
in progressive joint destruction, deformity that lead to disability, and even premature death in some
cases.The demographic study to the disease revealed that RA has more incidence in females than males
with a ratio 4.2: 1(female: male) with a higher incidence at age range (30-50) than young and elderly
people. Also showed that RA has no association with the blood group according to tested specimen and
increase in incidence in the subjects having family history with RA and subjects having diabetes
mellitus type 2.

Keywords: rheumatoid arthritis, disability, blood group phenotype
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INTRODUCTION

Rheumatoid arthritis (RA) is a complex,
systemic, chronic  inflammatory = with
autoimmune features which is associated with
significant disability and early mortality; it
affects approximately 1% of the population
worldwide and is therefore one of the most
common autoimmune diseases (AID) (1).
Rheumatoid  arthritis  characterized by
inflammation of joints, progressive destruction
of the synovial joints and subsequent cartilage
damage leading to pain, long term disability,
and reduced quality of life in many patients
despite therapy (2). Rheumatoid arthritis is not
a rare disease in Iraq it has been previously
demonstrated its presence in Iraqi population
with more frequency in women than men (3,4).
The etiology of Rheumatoid arthritis remains
largely unknown, although it is established as a
multifactorial disease resulting from a complex
interplay between genetic and environmental
factors (5). Low concordance rates between
monozygotic twins emphasize the importance
of environmental factors in RA susceptibility
otherwise monozygotic twins would have a
100% concordance (6).

Environmental factors can be classified as
regional environmental factors, including
geography, climate, endemic microbes, and
socio-cultural environmental factors, such as
lifestyle, smoking and dietary habits (7).
Long-term smoking remains the only validated
environmental factor that contributes to an
increased risk of developing seropositive RA,
other studies have implicated other potential
environmental risk factors including hormones,
pollution, diet, infectious agents and Trauma,
including surgery, may precipitate the initial
symptom ms and is often identified by patients
in retrospect as a potential trigger (8,9).

There are different regimens used to treat RA
including traditional non biological treatments
and the recently used biological treatment (10).
For the mentioned above reasons this study
was planned to the association of RA with age,
gender, risk factors and treatment in a sample
of Iraqi RA patients.

MATERIALS AND METHODS

The study was carried out from October 2012
till May 2013 on 108 subjects divided into two
groups. The first group consist of 75 Iraqi
rheumatic arthritis patient selected from RA
patients attended the consulting clinic of

Mergan Hospital in Babylon, who have
previously diagnosed with RA for at least three
months.

The second group composed from 33 subjects
of apparently healthy individuals from
different Iraqi populations were selected
randomly with no RA symptoms as joint pain,
swallowed joints , morning stiffness that were
stated classification of RA and they had no
family history of RA.

Serum samples from all healthy subjects were
used to detect the presence of rheumatoid
factor through RF latex kit (Sinreact, Spain),
and blood from both of the healthy subjects
and patients were used to detect ABO blood
groups. Questionnaires were applied to both
groups in order to obtain data concern: gender,
age, presence of RA risk factors (smoking,
presence of other autoimmune diseases,
presence of family history of RA, and presence
of other genetic diseases), and type of
treatment.

RESULTS AND DISCUSSION

The Distribution According to Gender

The demographic study revealed that there is a
significant difference in distribution of RA
patients according to gender, because 19.17%
of the samples were males while 80.281%
were females, as shown in table (1).

The overall ratio of male: female in this study
was 1:4.2. Other studies in Iraq reported
similar results (3) who reported that the
percentage of disease incidence in male and
female at a ratio 1:5.2, while (11) reported high
disease incidence in female in compares to
male with ratio was 5.27:1. Higher incidences
of RA in female were reported by (12), (13)
and (14). The ratio was 5.8:1, 11:1 and 6.1:1
respectively. In contrast to these results, Naji et
al. (15) and Al Rubaye et al. (16) revealed
higher incidence of RA in male than females in
Baghdad, the ratio was 1.5:1 and 1.6:1 in male:
female respectively.

The high incidence of RA among women than
men have been previously reported in many
geographic areas of Iraq like Baghdad
(4,13,14), Babylon (17), Mosul (18), and
Basrah (19).

The difference between the ratios which stated
in most of researches, may be attributed to the
small number of cases involved in these
studies, while the higher frequency of the
disease among females rather than males
which stated in most articles, that attributed to
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the hormonal differences between them and in
turn, their effects on the immune responses,
those make women tend to mount more T
helper-1 responses which are proinflammatory,
hence may enhance the development of
autoimmunity (20).

Many studies have been done to detect the
possible association between the gender
differences (hormonal effect) and disease
activity, characteristics and even response to
different treatments and morbidity due to the
complication of the disease, which found that
the disease progression is more aggressive in
women than men and women during
pregnancy shows remarkable improvement and
also the disease increase the mobility due to
extra-articular RA complication in men
(21,22).

The Distribution According to Age

Table (1) Reveals that the distribution of RA
according to the age was higher in patients
between (31-50) (60%), followed by group of
patients between (51-70) (29.33%). About
80% of people with RA are diagnosed between
the ages of 35-50. RA appears to run in
families, although certain factors in the
environment may also influence the
development of the disease (23).

The current results come in accordance with
the results of other studies, like the study of
Manhal (24) who showed that (26%) patients
were between 16-30 yrs age group, (54%)
patients were between (31-50) yrs age group,
and (20%) patients were between (51-70) yrs
age group, and the results of Abdullah (25)
who found that most of patients (57 %) were
located within the range (41-60) yrs., while
Merza (26) showed that (17%) were in age
lower 35 years, (41%) were in age (35-55) yrs
and, (42%) were in age above 55 yrs, which
differed somehow from the current study
results.
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Table (1): Distribution of RA patients according
to age and gender

Patients Male Female Total
Age No.| % [No| % | No| %
(Years)
114 10.6

10-30 1 7.14 7 7 8 6
31-50 9 24'2 36 ?9'0 45 60

28.5 29.5 293
51-70 4 7 18 0 22 3
Total 14 100 61 100 75 100

Relation between RA and Blood group

ABO blood groupings were determined for all
the samples of patients and control group. The
distribution of blood group phenotypes in total
subjects was presented in figure (1).

The most frequent blood group phenotype in
RA patients, was “A” with a percentage
38.35% followed by the blood group
phenotypes, “B” with a 32.87% then
phenotype “O” which had reached to 24.65%
from the total count. Lately, the “AB”
phenotype with the lowest percentage among
the others, 4.10%, there was no significant
association between blood groups and RA
because the control shared a similar picture of
the patient blood group.

ey _
0 T ””
0 AB

Fig. (1): The distribution of RA patients by blood
group phenotype

The current results are somehow similar to the
results of Stoia ef al. (27) who found that the
distribution of blood group in Romanian RA
patients in 1967 was “A”,42.22%, “B”
20.54%,“0” 30.10% and “AB” 7.13% and
disagree with the findings of Papiha et al. (28),
who found that in United Kingdom RA patients
“O” blood group represent the highest
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percentage  51.11%, “A” blood group
39.11%,“B” blood group 7.54% and “AB”
blood group 2.66%.

However, there were no previous studies found
an association between ABO blood groups and
incidence of RA, but there were several
previous studies in Iraq detected the presence of
association between ABO blood group and
some genetic disease like the study of Al-
Shamma et al. (29) who studied the association
of ABO blood group and bronchial asthma in
Najaf Governorate and found that there is an
increase in the incidence of bronchial asthma in
subjects having O blood group, and the study of
Hassab et al. (30) who found an increase in the
incidence A blood group in beta thalassimia
patients in Baghdad, also the study of Al-Ali
(31) increase of O blood group among diabetic
and hypertension patients in Basrah.

The Distribution according to the risk
factors

The distribution of RA patients was
investigated according to the risk factors, such
as family history with RA, other autoimmune
diseases like asthma, smoking and presence of
diabetes mellitus (DM) type 2 because they
increase incidence of RA.

The ratio of patients with family history of RA
and autoimmune disease (asthma) was 37.33%
and 9.33% respectively.

There were no previous studies about the
association of family history of autoimmune
disease and RA in Iraq. Anyhow, Virella (32)
mentioned that the incidence of familial
rheumatoid arthritis is low, and only 15% of the
identical twins are concordant for the disease.
However, 70-90% of Caucasians with
rheumatoid arthritis express the HLA DR4
antigen, which is found in no more than 15—
25% of the normal population. Individuals
expressing this antigen are 6 to 12 times more
at risk for having RA, but HLA-DR 1 was also
found to increase susceptibility to RA and
wide fluctuations in the frequency of these
markers are seen between different patient
populations (32). In Irag Abdullah (25)
reported the presence of highly significant
frequencies of HLA-DR4 and DRS53 antigens
in RA patients.

The idea that there are genes predispose to
multiple autoimmune diseases has been around
for many years. Indeed, both the HLA region
and the PTPN22 gene were known to be
associated with multiple autoimmune diseases,
overlap has also been identified for multiple

loci across a number of autoimmune diseases.
All of the confirmed RA loci identified to date
have also been associated with juvenile
idiopathic arthritis (33).

Considerable overlap exists between loci
identified for type 1 diabetes mellitus, celiac
disease, Graves’ disease, and RA, suggesting
that multiple risk factors influence the
breakdown of self-tolerance and the onset of
autoimmunity, It is likely that RA specific loci
exist, but of those tested so far, none has been
associated exclusively with RA, with the
possible exception of the shared epitope (34).
The percent of smoker among the studied
group was very small (6.66%) that why it is
cannot be considered important factor
according to our data this small percentage of
smoker in the studied subjects due to the fact
that men subject, the main smokers, were low
number and because of the ethical and social
traditions of Iraqi people which restrict
smoking among women who were high
number among patients.

Smoking is interesting environmental risk
factor for RA, there are different compounds
in smoke may have different actions, it was
demonstrated that smoking was a risk factor
mainly in RF positive but not in RF negative
RA, and that the disease risk conferred by
smoking was greatly enhanced in individuals
carrying some allelic forms of the major
histocompatibility antigens, more precisely the
shared epitope of HLA-DRB1: HLA-DRBI1
SE (39).

Kallberg et al. (36) suggested that smoking
triggers a reaction in immuno-tolerance which
can promote the onset of RA in people who
have certain types of antibodies called anti-
citrulline antibodies. Citrulline is an amino
acid which affects proteins in the body and
these proteins, modified with citrulline, are
linked to the development of RA.

In a person with the correct genetic
predisposition, chemicals from smoking
activate an enzyme called peptidylarginine
deiminase type 2, and the activation of this
enzyme causes a biochemical change in the
body’s own proteins. This change is called
citrullination. The citrullination stimulate
neoepitopes to form, which the immune
system falsely identifies as foreign. These
genetically susceptible individuals then form
anti-citrullinated protein/peptide antibodies
(ACPAs) to fight the altered proteins, which
lead to the eventual onset of rheumatoid
arthritis, although ACPAs can be present years
before the first clinical symptoms of
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rheumatoid arthritis appear. Essentially, if a
person inherits two copies of the genes that
most strongly predispose to rheumatoid
arthritis, and is a smoker, and is positive for
ACPAs, then their risk of developing
rheumatoid arthritis is 21 times greater than
that of a non-smoker who doesn’t have the
genes (35,37).

According to the results in table (2), we found
increase incidence of RA among Diabetes
Mellitus (DM) type 2 patients (29.33%).
Similar association was found in a study done
in the Specialized Center for Endocrinology
and Diabetes , Al- Risafa Baghdad, 2011 in
which also found an increase of the incidence
of RF factor among DM patients comparing
with healthy control, and explain it by the
presence of pro-inflammatory cytokines such
as TNF- a which has been closely linked to
obesity and insulin resistance it also play an
important role in chronic inflammatory and
autoimmune diseases like rheumatoid arthritis
(38).

Raised levels of systemic inflammation have
also been shown to predispose to developing
both insulin resistance and type 2 diabetes
mellitus (DM), In the case of the latter,
Pradhan and colleagues reported that the
development of type 2 DM in women was
predicted by elevated levels of C reactive
protein (CRP) and interleukin, both markers of
systemic inflammation (39).

The potential role of insulin resistance as a
cardiovascular risk factor in patients with
inflammatory arthritis has been examined by
Svenson et al. (40) who reported impaired
glucose handling in a sample of RA patients
compared to controls. These investigators also
found evidence of an inverse relationship
between insulin sensitivity and acute phase
markers in RA. Also significantly higher
levels of insulin resistance in patients with
inflammatory arthritis compared with controls,
and an association between high CRP
concentrations and insulin resistance were
conferred by Doran (39).

Table (2): The distribution of patients according
to the risk factors

Risk Male Female Total

factor | No. | % | No.| % | No. %
Histo
WithlgyA 1 | 714 |27 |4426 |28 | 3733
Asthma 1 7.14 6 9.83 7 9.33
Smoking | 3 2142 | 2 3.27 5 6.66
DM* 4 28.57 | 18 29.50 | 22 29.33
Total 14 61 75

*DM: Diabetes Mellitus

Rheumatoid arthritis treatment

There are different drug regimens currently
used for rheumatoid arthritis involve
glucocorticoid  like  presilone,  disease
modifying drugs like azathopurine and
methotrexate, and biological treatment like
infliximab and enabrel. The treatment usually
involve one of the mentioned regimes or may
involve combination of different drugs such as
biological and disease modifying anti-arthritis
drugs (DMARD) combination of prednisolone
and MTX combination.

The subjects involved in our study were taken
two regimens MTX in 42 cases (57.53%) and
presilone in 31 (42.46%) cases and few cases
(four) taken combination of both regimens we
couldnot find any patient taken biological
treatments or any untraditional alternative
medicine treatments like aqupanture or
hypnosis.

The reason for this patients distribution may
be that the subjects involved in the study were
attending to the consulting clinic for joints of
Merjan hospital in which the physician
describe only these drugs.

Also, the biological treatment like TNF
inhibitor or TNF blocker have limited usage in
Iraq and limited to certain hospitals due their
high economic cost and strict storage as
constant temperature and because of the high
risk of infections in their users due to their
action that lead to decrease the immunity in
the patients especially in immunocompramise
patient and elderly. These facts have been
demonstrated by many studies such as Borg
(41), Lai and Chen (42), Fleischmann (43) and
Furst (44).

The facts that MTX is the drug of choice for
the treatment of RA in low doses which is
known to be a potent anti-inflammatory and
immunosuppressant agent that acts by
decreasing cell proliferation, increasing
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adenosine release, and inhibiting enzymes of
folate metabolism. Morgan et al. (45)
Cronstein (46) Halilova ef al. (47), found that
in patients with polymorphism in G80A in the
reduced Folate Carrier which decrease its
effect due to reduce uptake in B- and CD4 T-
cells (48,49), and low percent of patients with
increase toxicity who have C677T and
A1298C  Methylentetrahydrofolate  gene
(MTHFR) polymorphism and need monitoring
to prevent toxicity as reported by (50) and
(49), and Methotrexale side effects can be
minimized by concomitant use of folic acid as
supplement for MTX patients as mentioned by
(50) and (51).
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ABSTRACT

Breast cancer is a heterogeneous group of disease. Steroid hormone receptors(estrogen ER and
progesterone receptors PR) & epidermal growth factor receptor( HER2/neu) are used to study the gene
molecular profile of breast cancer in addition to ki67which is the most important proliferation marker.
The objective of this study is to evaluate the role of four biomarkers (ER,PR,Her2/neu & KI67) in
molecular classification of breast cancer patients. The study involved 79 cases with breast carcinoma
taken from of teaching labs/medical city and histopathology department of central public health labs
both located in Baghdad/Iraq. Sent for immunehistochemical assessment of hormonal status and
HER2/neu at the central public health labs /Baghdad/ Iraq, cases were reviewed by single pathologist
for assessment of the diagnosis, tumors were typed according to the WHO classification of breast
tumors and grading was done according to the Nottingham modification of BLOOM-RICHARDSON
grading system. The age group of patients ranged from 30-73 years with an average of 48.4 ,clinical
and pathological features were studied , the most common molecular subtype of breast carcinoma was
triple negative subtype (38% ) followed by luminal B (27.8%) then luminal A 24.1% finally HER2
subtype 10.1% , Ki67 is a well established cell proliferation biomarker in cancer, so adding this
marker to standard biomarkers is useful to identify the non identified type of breast cancer using these
markers alone.

Keywords: molecular subtype, breast carcinoma, immunohistochemical stains
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INTRODUCTION

Breast carcinoma has become the most
common malignancy in female population
affecting one in eight women and it’s one of
the leading causes of death among females
(1,2). In Iraq, it’s considered number cancer
among the top ten cancers (15.3% according to
the published data of Iraqi cancer board
registry 2006). Breast carcinoma is a
heterogeneous disease; several prognostic
factors are known to predict its biological
behavior and clinical outcome of breast
including proliferation index, tumor size,
histological grade, age, steroid hormones
receptors and her 2 status. Among them, the
proliferation index is the most important
parameter in predicting aggressiveness and
prognosis in breast carcinoma (3). The
importance of several molecular markers in
breast cancer has been of considerable interest
during recent years, not only as prognostic
makers, but also as predictors of response to
therapy. Especially the steroid hormones
(estrogen receptors, progesterone receptors,
Her2 / neu and KI67) have gained increasing
interest (1). The immunehistochemical
assessment of cell proliferation is done by
assessment of nuclear staining of KI167; it’s the
most widely used method for comparing the
proliferation between different molecular and
histopathological subtypes. It’s expressed in all
phases of the cell cycle other than GO. In spite
of consistent data on KI67 as a prognostic
marker in early breast carcinoma (3).

Breast carcinoma has at least four major
subtype’s classified immunehistochemically
and by gene expression profile into:

- Luminal A (figure 1): characterized by
having positive hormonal receptor (ER &/or
PR), negative HER2 status, low K167 index.

- Luminal B (figure 2): two subtypes (ER &/or
PR positive, HER2 negative, high KI67
index) or (ER &/ or PR positive, HRE2
positive,high KI67 index).

- HER2 type (figure 3): characterized by
having hormonal receptors negative (ER & PR
negative), HER2 positive.

- Triple negative (figure 4): characterized by
having hormonal receptors (ER&PR) and
HER?2 negative (4).

Fig. (1): Luminal A subtype of Infiltrative ductal
carcinoma non other wise specified.
A - Strong expression of ER x20HP

B — Strong — moderate expression of PR x20HP

C - HER2/neu negative expression x20HP
D — weak expression of ki67

Fig. (2): Luminal B subtype of Infiltrative ductal
carcinoma non otherwise specified.

A - negative expression of HER2/neu score 1 X10 HP

B - strong expression of KI67 X40HP.
C - Weak expression of PR X20 HP.
D - Strong expression of ER X40
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Fig. (3): Her 2 subtype Infiltrative ductal carcinoma

non other wise specified.
A - negative expression of ER X10 HP
B - HER2/neu score 3 positive expression X20HP.
C - Negative expression PR X10 HP

A R [

Fig. (4): triple negative Infiltrative ductal carcinoma

non other wise specified.
A —negative ER expression X10HP.
B — negative PR expression X10HP.
C - NEGATIVE HER2/neu expression X20HP

The only predictive markers with an associated
targeted therapy are the estrogen, HER2/neu.
For fifteen percent of patients with breast
cancers that have HER2/neu over expressing or

are  treated
an antibody

tumors
that’s

amplifying
trastuzumab

with
targeting

HER2. For two thirds of breast carcinoma that
are positive for estrogen & / or progesterone
hormone receptors endocrine therapy with
tamoxifen or aromatase inhibitors is indicated.

Recent studies have shown that high level

of

KI67 expression can be associated with worse

outcome and can predict the

long-term

outcome yet KI67 estimation has not been

implicated in the routine work
immunehistochemical assessment because
the lack of clarity of its measurement (5).

of
of

PATIENTS AND METHODS

Case Selection and Slide Review

A retrospective study of breast carcinoma 79
cases, [15 diagnosed at teaching labs
(histopathology unite)/medical city hospital
and 64 diagnosed at histopathology department
of central public health laboratories] both labs
located in Baghdad/ iraq,starting from
February 2012-August 2012. Sent for
immunehistochemical assessment of hormonal
status and HER2/neu to the central public
health labs, cases were reviewed by single
pathologist for assessment of the diagnosis
tumors were typed according to the WHO
classification of breast tumors and grading was
done according to the Nottingham combined
histological system used for tumor grading as
follows:
- GradeI tumors with score 3,4 or 5

- Grade II tumors with score 6, 7
- Grade III tumors with score 8, 9 (6).

No family history or previous history of
adjuvant chemo or radiotherapy or hormonal
therapy was available. Sections containing
adequate tissue were selected to perform an
immunehistochemical stain.

Protocol

For immunehistochemical staining, sections
were cut at 4 Mm thickness taken from
formalin fixed paraffin embeded blocks,
mounted onto sialanized slides and left to dry
overnight inside the oven at 50C and at 70C
for one hour next morning. Sections were
deparaffinized with two changes of xyelen and
rehydrated by alcohol (95% ethanol alcohol
two changes, 85% ethanol alcohol one change,
70% ethanol_alcohol_one change), epitope
retrieval achieved by heat using bench tope
water bath at 95-99C[], slides were placed in
coplin jar containing enough preheated
retrieval solution PH.9, PH.6, S1700 (all
manufactured by dako/Denmark) for 20
minutes in water bath. After finishing the
epitope retrieval, cooling of the slides for
another 20 minutes (7). The staining procedure
done wusing Dako REAL™ EnVision™
Detection System, Peroxidase/DAB,
Rabbit/Mouse (dako cytomation) Code K5007
staining kit for ER, PR, KI 67 and
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HercepTest TM, Code K5207 kit for HER-2
(dako cytomation). Using DAKO autostainer
plus (automated staining) the device was
programmed to do the following steps:

The endogenous peroxidase activity quenched
by peroxidase block for 10 minutes. washed
with wash buffer exchange for 5 minutes then
slides were incubated with primary antibody
250 Ml for 30 minutes at room temperature in
a moisturizing chamber , and then washed in
wash buffer exchange for 5 minutes. The
linkage was done by visualization reagent
made of dextran back bone with numerous
HRP molecules and secondary antibody linked
to it, Slides were washed with wash buffer
exchange for 5 minutes, DAB mixture was
added (one drop of diaminobenzidene
chromogen and 1 ml of chromogen substrate)
for 10 minutes on tissue sections to have the
characteristic brown colour then sections
counter stained with mayer's hematoxylin at
room temperature for 2 minutes. Tissue control
was internal (7,8).

Semi quantitative histochemical scores were
used to assess both estrogen and progesterone
by ALLRED'S scoring system (9). It includes
assessment of both intensity of staining and
proportion of staining as follows:

- Score zero - negative.
- Score one - weak stain.
- Score two - moderate stain.
- Score three - strong stain.
Proportion Score (PS) estimates the proportion

of positive tumor cells and range from zero to
five as follows:

- Score one - 1% positive tumour
cells.

- Score two - 10% positive tumour
cells.

- Score three - 1/3 positive tumour
cells.

- Score four - 2/3 positive tumour cells.

- Score five - 100% positive tumour
cells.

The combination of proportion score and
intensity score to get a total score of 3-8.
Scores from 3 to 8 are considered to be

positive scores, those with total score less than
3 are considered to be negative cases (9).
Scoring of HER2/neu was done according to
dako scoring system by assessing 10% of
malignant epithelial cells (9):
- Score 0 - negative. Faint or no stain
in less than 10 % of malignant cells.
- Score +1- negative. Faint /incomplete
membrane staining in more than 10% of
malignant cells.
- Score +2 - weakly positive. A weak to
moderate complete membrane staining in
more than 10% of malignant cells.
- Score +3 - strongly positive. A strong
complete membrane staining in more than
10% of malignant cells.

For ki67 semi quantitative assessment is based
on distinct nuclear brown color staining
considered to be positive, at least 1000
malignant cells were counted within the tissue
section (10 high power fields x 40) the cutoff
value of the staining is considered as follows
3):

Nill- negative.

Low- < or equal 10% immune positivity.

High- > 10% immune positivity (3).

All the scoring of the four biomarkers was
done virtually using light microscope type
(Olympus). All clinicopathological parameters
(including; the age, tumor size, lymph node
and grade) were analyzed and correlated with
the biomarkers. Molecular profiling (sub
typing) was done according to susan
komen.org sub typing of breast tumors
dividing it into four subtypes as follows;

- Luminal A (ER+ and/or PR+, HER2-, low
Ki67).

- Luminal B (ER+ and/or PR+, HER2+ (or
HER2- with high Ki67).

- Triple negative / basal type (ER-, PR-,
HER2-, cytokeratin 5/6 + and/or HER1+).

- HER2 type (ER-, PR-, and HER2+).

This classification has been adapted from (10-
12).

Statistics

All statistical analysis in the study was
performed using SPSS program version 18.0
(Statistical Package for Social Science, Inc.,
Chicago, IL., USA). Descriptive analysis was
used to show the mean and standard deviation
of the wvariables. The point of statistical
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significance was noted when probability was
p<0.001.

RESULTS

All cases were reviewed by and confirmed to
be breast tumors. The age of the patients
ranged from 30-73 years old with a median of
46 years and average age of 48.4 years with a
standard deviation of 9.6. The
clinicopathological criteria of all cases were
estimated in table (1) as follows:

Table (1): Clinical and Pathological variables of
the 79 cases included in the study

The molecular subtypes were estimated in all
cases using chi square test and the p value was
highly significant = 0.007, showing significant
difference between the four groups. Tables
(2,3,4).

Table (2): Prevalence of tumor intrinsic subtype
according to the molecular profiling

Molecular subtypes | Number of cases %
TRIPLE NEGATIVE 29 38.0%
LUMINAL B 22 27.8%
LUMINAL A 19 24.1%
HER 2 TYPE 9 10.1%
Total 79 100%

P. value = 0.007 sig

Table (3): Comparison of KI67 expression in
different subtypes of breast carcinoma

Tumor Luminal Luminal HER2 Triple
type A B neu negative

Total

value

IDC/Ki67
(no. of
positive 4 13 6 16
cases of
Ki67 in

IDC only)

39

0.0004
sig*

IDC/CIS
Ki67
(no. of
positive 1 3 3 1
cases of
Ki67 in
IDC\CIS
only)

0.54
Ns

Variables No. of % p. value
cases
Age group <50 42 54.4% 0.34
>50 37 | 45.6% | NS.*
T1 4 5.1%
. T2 54 68.4% | <0.001
Tumor size .
T3 16 20.3% sig
T4 5 6.3%
NO 24 30.4%
Nodal status N1 32 38.0% 0.0QZ4
N2 18 | 22.8% Sig
N3 5 6.3%
G.I 3 3.8%
Tumor grade GII 40 50.6% O.(S)i()ng
GIII 36 45.6%
ER Positive 16 20.3% | <0.001
Negative 63 | 79.7% sig
PR Positive 38 48.1% 0.75
Negative 41 51.9% N.S.
HER -2 NEU Positive 15 19.0% | <0.001
Negative 64 81.0% sig
Ki67 Positive 47 49.4% 0.91
Negative 32 | 50.6% N.S.
Pure
IDC 56 69.6%
IDC &
DCIS 15 19.0% 0001
Tumor type Mixed i ¢
type 3 3.8%
(IDC+ILC)
ILC 4 5.1%
Pure CIS 1 2.5%

Total 5 16 9 17

47

0.35
Ns

*N.S. ; Not significant, sig; significant

*Significant difference is present within IDC type only while neither
significant neither within IDC/CIS nor overall. The assessment done

using ANOVA test.
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Table (4): Antibodies used for IHC
characterization of tumor tissue section stain

Antibody clone Dilution | Source
type
ER ID5 1:35 Dako
PR PgR 1:50 =
Her 2 neu Her 2/neu | Ready =
to use
Ki67 MIB -1 1:75 =
DISCUSSION

CA breast is a molecularly heterogeneous
discase that appears to include at least four
major subtypes of the tumor. In this study, we
developed on easily applied
immunohistochemistry (IHC) surrogate for
gene expression profile defined subtypes of
breast carcinoma, we demonstrated that
biological sub typing by use of this surrogate
panel of four biomarkers
(ER,PR,HER2&KI67).

Currently the choice of adjuvant systemic
therapy is based on patient’s age, tumor size,
histological grade, lymph node (L.N)
involvement, hormonal and her2status. Since
they are considered as an important prognostic
(13). The only predictive markers with an
associated targeted therapy are ER & HER?2.
15% of patient with CA. breast who have
combination of herceptin a monoclonal
antibody targeting her2 and adjuvant
chemotherapy, for the two-thirds of breast
carcinoma that are positive for ER &/or PR,
endocrine therapy with tamoxifen or aromatase
inhibitors is generally indicated. Breast
carcinoma expressing K167 (nuclear marker of
cell proliferation) are associated with worse
prognosis, ki67 is not included in routine
clinical decision making because of lack of
clarity regarding how ki67 measurements
should influence clinical decision (5). In this
study, 54.4% of patients were under 50 years
old in regards to 45.6% of patients over 50
years old, this is explained by the fact that
large percentage of ca. breast patients
presented at premenopausal age (14) and seen
in many developed countries (15).

Unlike patients of ca. breast diagnosed the
highest overall incidence rate seen in old
women were 80% of patients diagnosed > or
equal 50 years old (16), while the age of breast
carcinoma in Iraqi women living in KIRKUK
province were 61% diagnosed under age of 50
years and 38 % years diagnosed over 50 years

old (17). In this study, the age ranged from 30-
73 years with an average of 48.4 which was
close to that of Runak er. al. who estimated
that the average age of the Kurdish patients
was 47.8 (18).

Tumor size is considered the most significant
prognostic factors in breast carcinoma and
there is increased incidence of auxiliary lymph
node involvement with increased tumor size
(19). As for tumor size in this study the largest
percentage of breast tumors were diagnosed as
T2 (no=54 cases, 68.4%) which is more than
found by (21) who estimated that breast
cancer at T2 is 37.6% and tumors present as T1
38 .3% unlike our study, which revealed the
percentage of tumors with T1 as (5.1%, no=4
cases ) the reason for this low percentage is
probably due to late diagnosis and absence of
health awareness. While tumors present as T3
were 20.3% which is less than that found by
(21), who estimated that breast tumors present
as T3 41.6% of mastectomy specimens of 120
patients, as for T4 in our study it was estimated
to be 6.3 %, which was nearly compatible with
(20) who estimated 6.6% T4 tumor size in his
study. The p wvalue of the tumor size
assessment in our study was highly significant
(p<0.001).

In regards to the nodal status the largest
proportion of our cases presented with N1
nodal status (38%, no=32 cases) followed by
(30.4% ,24 cases ) present with NO status then
N2 status in (22.8% ,no=18 cases ) finally N3
nodal status represent the least proportion
presented as (3.8% ,no=3 cases) the overall
significance value of nodal status is
p=0.002.(significance). Zubair A., et al. (21)
estimated that the largest proportion of cases
present as N1 status with27% followed by NO
status of 25.2% then N2 status 24% and finally
N3 status of 23.3% which means that a large
percentage of our patients have positively
involved axaillary L.N at first time when they
seek a medical advice and majority of axaillary
L.N are those of N1 status the positivity of
axaillary L.N is one of the most important
prognostic parameters in breast cancer and
there is a sharp difference in survival in LN
negative and LN positive patients of breast
cancer (22).

Various studies have analyzed the importance
of histologic grade (based on modified bloom
& Richardson grading system ) as a prognostic
factor in breast carcinoma ,it has been
estimated that patients with a high grade
tumors have a high frequency of L.N
metastasis and more of such patients die
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compared to those of low grade tumors
(23,24).

In our study, the largest percentage of cases
present with grade II (no=40 cases,50.6%)
approaching the percentage registered by Iraqi
national cancer program , which showed that
majority of cases present as grade II 56.6%
followed by grade III were 45.6% of our
patients presented at this grade which is
slightly higher than that of percentage
registered by Iraqi national cancer program
was 39.9% of cases present as high grade, in
our study only 3.8% of cases present as grade I
which is slightly less than of (21), who
estimated 4.1%, so the majority of our patients
present with G II & GIII with tumor size
T2&T3 with largest proportion present with
N1 axiallary L.N status.

The assessment of hormonal status has been
routinely used in diagnosis of breast carcinoma
for their important predictive value to response
to adjuvant therapy (chemo and radio therapy),
the use of such markers in clinical practice
have individualized the treatment, the
assessment of hormonal status in our study
revealed 20.3% of all tumors positive for ER
which is far less than generally known about
breast tumors to be 75% positive for ER (25).
The p value is highly significant <0.001.
Probably due to presentation late as poorly
differentiated tumors were 45.6% of patients
in this study present as grade III tumors. While
PR was 48.1% positive, which is less than
what reported by (26). The p value was non-
significant 0.75. Who estimated that 65-67.7%
of breast carcinoma patients positive for PR;
this indicates that the detection of ER
immunohistochemically dose not necessary
reflects its functionally competence and doesn't
reflect the function of the ER dependent genes.
Approximately 15-20% of breast carcinoma
patient will develop genomic alterations
involving HER2/NEU 2, gene locus, which
result in amplification of region on
chromosome 17 containing this proto-
oncogene, this gene amplification is the early
event in development of tumor for a subset of
breast carcinoma drives HER2/neu gene &
protein expression & results in a marked
increase in the number of HER2 receptor
molecule at tumor cell membrane for HER2
proto-oncogene assessment in our study
revealed 19% positive of breast carcinoma
which goes with (19). P value is highly
significant <0.001.

Uncontrolled proliferation is a hallmark of
malignancy and may be assessed by a variety
of methods, including counting mitotic figures
in stained tissue sections, incorporation of
labeled nucleotides into DNA, and flow
cytometric evaluation of the fraction of the
cells in S phase (27-29). The most widely
practiced  measurement involves the
immunohistochemical (IHC) assessment of
Ki67 antigen (also known as antigen identified
by monoclonal antibody Ki-67 [MKI67]), a
nuclear marker expressed in all phases of the
cell cycle other than the Gy phase (30). In spite
of consistent data on Ki67 as a prognostic
marker in early breast cancer, its role in breast
cancer management remains uncertain (31). As
shown by (32), 17 of the 18 studies that
included more than 200 patients showed
statistically significant association between
Ki67 and prognosis providing compelling
evidence for a biological relationship, but the
cutoffs to distinguish "Ki67 high" from "Ki67
low" varied from 1% to 28.6%, thereby
severely limiting its clinical utility.

Assessment of KI67 biomarker in our study
showed positive expression in 49.4% which is
less than that recorded by (33), who estimated
that 54% of tumor examined was positive for
ki67(33). The p value is non significant 0.91.
Considering the tumor type, our study shows
pure infiltrative ductal carcinoma as the most
prevalent type (69.6%, n=56), which is
compatible with (34), who estimated that
infiltrative ductal carcinoma (IDC) represents
50-75% of all types of invasive breast cancer
for IDC containing component of ductal
carcinoma in situ (DCIS). The study showed
that 19% of cases, no=15 cases) proved to be
IDC & DCIS which lies within the range of
(35),who estimated that 8-36% of all breast
cancer are IDC with DCIS component.

Mixed type carcinoma in our study was 3.8%
unlike those found by Susan Komen .org (10-
12), who estimated that mixed type carcinoma
of 14% .

The rest of breast carcinoma in our study was
infiltrative lobular carcinoma of 5.1% which
goes with results obtained by (36), who did a
large size study on breast carcinoma included
975 cases and found that ILC represent 5-10%
of all cases.

The least type of breast carcinoma in our study
was pure carcinoma in situ, which represent
2.5%, which is found to be much lower than
that of (35), who estimated that 30-50% of all
types of breast tumors are pure CIS (35).



International Journal for Sciences and Technology Vol 8, No.3, September 2013 47

The p value of significance of the types of
breast tumors in this study was highly
significant 0.001. This low percentage of pure
CIS probably related to the small size of the
studied cases or because the fact that Iraqi
women are diagnosed at advanced stage 111 or
IV according to the Iraqi national cancer
research program.

The recent studies have added a new insight to
the classification of breast carcinoma these
studies have resulted in the identification of
several breast cancer subgroups that vary in
their gene expression signatures and clinical
course the molecular distinct breast cancer
subgroups identified to date include luminal A,
luminal B, HER 2 type and triple negative
subtypes (10-12).

In our study, we compared the expression of
KI67 nuclear antigen biomarker in cases of
pure infiltrative ductal carcinoma classified
according to the Susan komen .org. (10-12) and
(14). The total number of IDC was (39 cases,
69.6%) the p value of this correlation is found
to be highly significant 0.0004 I, e there is a
strong correlation between KI67in cases of
IDC and molecular sub typing, while cases of
IDC/DCIS (total no=8 cases, 23.3%) which
were positive for KI67 expression showed no
significant correlation with molecular sub
typing of breast cancer (p value = 0.5)
although the speculations seems to confirm
that KI67 biomarker shows a lower expression
in IDC/CIS than pure IDC alone yet our study
showed no significant correlation between the
expression of ki67 in pure IDC and ki67
expression of IDC/CIS which is supported by
(37). As estimated earlier breast carcinoma is a
heterogeneous disease morphologically and
biologically (38).

Although the conventional histological
classification system is independent for
accurate histological diagnosis of breast
cancer, it doesn’t always provide sufficient
information to evaluate the biological
characteristics of individual tumors and it’s not
useful for treatment selection, this indicates
that a more reliable classification system which
guides clinical decision making such as
determining the type of optimal therapy for
cancer patient is indicated (39,40).

Susan komen org. (10-12) had proposed a
biological  classification = depending on
ER,PR,HER2/NEU and KI67 expression
adapted from (10,11&12). It categorizes both
carcinoma in situ and invasive carcinoma into
the following subtypes:

- Luminal A (ER+ and/or PR+, HER2-, low
Ki67).

- Luminal B(ER+ and/or PR+, HER2+ (or
HER2- with high Ki67).

- Triple negative / basal type(ER-, PR-,
HER2-, cytokeratin 5/6 + and/or HER1+).

- HER2 type (ER-, PR-, and HER2+).

These are the most common profiles for each
subtype. However, not all tumors within each
subtype will have all these features. In our
study, the most prevalent molecular subtype of
breast cancer was TN with 38% among all
tumors (no=29 cases) it encompasses a breast
tumor subtype that’s clinically negative for
biomarker expression of ER,PR and over
expression of HER2/NEU which is far more
than that’s known indifferent studies such as
those reported at san Antonio breast cancer
symposium 2006 estimating that 47% of breast
cancer in African American women are of
triple negative subtype compared to 22% in
white women. These disparities in incidence
among different racial groups lead us to
question  whether genes or mutations
predispose women, particularly premenopausal
African American women, to triple negative
Breast Cancer. Studies had shown that breast
cancers in women with germ-line BRCAI
mutations are more likely to be triple-negative
and high-grade.

Gene expression studies have confirmed this
phenomenon and that BRCAI-associated
breast cancer appears to cluster in the basal-
like subtype. This explains that genetic
background determines the breast cancer
subtype and that the risk factors vary by tumor
subtype (41,42).

The second most common molecular subtype
is LUMINAL B (no=22 cases, 27.8%) which is
much less than that of Hinde Fatemi et al. (43),
who estimated that luminal B subtype in north
African women from  morocco  had
approximately 42% of breast cancer as luminal
B subtype. The percentage in our study was
slightly more than that of (44), who found that
26% of breast cancer in patients over 80 years
old are of luminal B subtype. Moreover, more
than that of estimates of cancer genome Atlas
net work 2012, who estimated luminal B
subtype as 24%. So it’s not like the distribution
recorded by the other IHC studies taking in
consideration that majority of cases were
selected from the same teaching labs the
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possible effects of selection bias should be
regarded.

As for luminal A was 24.1% in our study,
unlike other studies that showed luminal A as
prevailed subtype as in (45),who estimated that
55.4% of the breast cancer is luminal A &
48.6% luminal A as estimated by (46). Unlike
Yanagawa et al.,(47), who estimated that
Luminal A represents 30.6%, so our study is
less than that of Yanagawa et al.(47). This
variation probably was due to genomic
polymorphism of luminal A subtype as
suggested by (47), luminal A and B subtypes
should be further divided into two subgroups
according to the diploid and aneuploid status
(diploid CIN - and aneuploid CIN + based on
genomic status).

The least common subtype of breast carcinoma
was HER2/NEU subtype (no=9 cases, 10.1%),
which is compatible with that of Susan komen
org. (10-12), who estimated HER2/NEU
subtype as 10-15% of all cases of breast
carcinoma.

CONCLUSION AND
RECOMMENDATIONS

Ki67 is a well established cell proliferation
biomarker in cancer. Recent studies showed
significant association between expression of
ki67 and risk of relapse and death of breast
cancer, although gene profiling is the most
sensitive method yet adding KI67 to the
standard biomarker panel ER, PR, HER2/NEU
is important to identify the type of breast
tumor that cannot be identified by such
markers alone.
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ABSTRACT

In developing countries, sciatic nerve injury following gluteal intramuscular injection is a persistent problem. The
objective of this study was to determine the pattern of the cases of injection induced sciatic nerve injury among
children in Duhok Governorate in Kurdistan.

Forty eight patients, age ranged from 6 months to 12 years with post-injection sciatic nerve injury attended the
Heevi Pediatric teaching Hospital in Duhok city from January 2010 to January 2012, formed the study population.
All patients were evaluated for the site of injection, person who injected the drug, severity of neurological deficit.
All patients were followed for 2 years (mean follow up 6 months).

A total of 48 patients with sciatic nerve injury after deep intramuscular injection were studied, 33 (68.75%) cases
were male and 15 (31.25%) were female. The side affected was the left in 28 (58.33%) of the patients and right in
20 patients (41.66%). The results of nerve conduction study was normal in 18 patients. Twenty one patients had
partial sciatic nerve injury. Nine patients had severe nerve injury. Following a program of electrical nerve
stimulation and physiotherapy 26(54.16%) patients were completely improved, 13(27.06%) patients were partially
improved while 9(18%) patients did not improve and developed foot drop. This alarming situation of unsafe
injection practice needs an urgent check by preventing unauthorized personnel from injecting medicines, the site of
injection should be the anterolateral aspect of the thigh instead of gluteal region.

Key words: Sciatic Nerve, Children, Post-injection injury
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INTRODUCTION

Sciatic neuropathy is the second commonest
neuropathy in the lower limbs after common
peroneal nerve injury. The vulnerability of the
nerve to damage is attributed to its long
anatomic course from the lambosacral plexus,
through the sciatic notch down to its
bifurcation just above the popliteal fossa (1,2).
Damage to the sciatic nerve by injection has
been reported from several parts of the world;
these injuries are related mainly to a faulty
injection technique and lack of trained
manpower capable of administering paranteral
drugs in the developing countries (3,4). The
degree of nerve fiber injury depend on the site
of injection and upon the specific agent
injected. The pathological alteration in the
nerve is evident as early as 30 minutes
following injection injury in the form of wide
spread axonal and myelin degeneration (5).The
mechanism of injury includes direct needle
trauma ,secondary constriction by scar and
direct nerve fiber damage to both axon and
Shwan cell ,with breakdown in the blood nerve
fiber by neurotoxic chemicals in the injected
agent (6). A review of literature on relevant
injection procedure found that injury to sciatic
nerve is associated with the use of dorsogluteal
site for injection , because the sciatic nerve
commonly courses this site (7). The World
Health Organization (WHO) estimates that out
of the 12 billion injections administered
worldwide annually, 50% are unsafe and 75%
are unnecessary(8). The most frequent
presentation of sciatic nerve injury includes
radicular pain and parasthesia with almost
immediate onset of variable motor and sensory
deficit (9). Sequels can range from minor
transient sensory disturbance to severe sensory
disturbance and paralysis with poor recovery
(10). Children are more prone to sciatic injury
than adults, because of their thin fat pad and
less muscle bulk of buttock. Beside the
thickness of fat and muscle bulk, the injection
direction and the nature of the injected
substance also has been implicated (11).

This study was conducted to analyze the
clinical features and outcomes of conservative
treatment of patients with sciatic nerve injury
following gluteal intramuscular injection.

PATIENTS AND METHODS

The study was carried out at Heevi Pediatric
Teaching Hospital in Duhok city; during the
period from January 2010 to January 2012. All
patients with history of lower limb weakness
after intragluteal injection were referred to our
hospital from other health centers in the city,
because we had a focal unit for such cases. Our
inclusion criteria (neurological symptoms
and/or signs in the lower limb following an
intragluteal injection (like numbness, limping,
radicular pain and variable motor and sensory
deficit) .All patients had history of recent
gluteal intramuscular injection and they did not
have any weakness in the lower limbs or
associated sensory disturbance before the
injection. The total number of the patients
with post injection sciatic nerve injuries
enrolled was 48; aged 6 months to 12 years
(mean age was 3.2 years). Thirty three
(68.75%) were males and 19 (39.6%) were
females. All patients were thoroughly
evaluated for the indication for injection, site
of injection and person who injected the drug.
Nerve conduction study was done for all
patients. Two stool specimens were collected
24-48 hour apart from each patient and
evaluated for polio virus in the National
Laboratories in Baghdad. All patients were
followed up for 6 months to 2 years. Also the
patients were examined for any sensory or
motor deficits. Passive stretching exercise and
electrical  stimulation wused to prevent
contractures and denervation atrophy.

The statistical analysis used in this study
included Chi-square and Fisher's exact tests for
testing association. A P-value less than 0.05
was considered statistically significant.

RESULTS

Out of the 48 patients of post injection sciatic
nerve injury fulfilling the inclusion Criterias
studied, 33 (68.75%) were males and
19(39.6%) were females, so the ratio of male
to female was 1.73:100. The relationship
between age groups and frequency of post
injection sciatic nerve injury were illustrated in
Table (1). Age group 1-5 years had the highest
number of cases 28(58.34%).
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Table (1): Age and sex distribution of the study samples

Table (3): Distribution and outcomes of nerve

lesions
No. & %
Sex of Patients <lyear | 1-Syears | > Syears Nerve No. and Complete Partial No
Male 33 7 20 6 Conduction % of recovery recovery recovery
(68.75 %) | (14.58%) | (41.66%) (12.5%) Study patients (drop foot)
Female 15 3 8 4 Normal 13 15 3 0
(31.25%) | (6.25%) | (16.66%) (8.3%) (37.5%) | (31.25%) | (6.25%)
Total 48 10 28 10 Complete 9 1 2 6
(100%) | (20.83%) | (58.32%) | (20.8%) nerve injury | (18.75%) (2.08%) (4.16%) | (10.42%)
Fisher's exact P = 0.909 Partial 21 10 8 3
nerve injury | (43.75%) | (20.83%) | (16.66%) | (6.25%)
Total 48 26 13 9
Sex distribution according to side affected is (100%) || (54.15%) | (27.1%) | (18.75%)
shown in Table (2). From this table it appears Fisher's exact P = 0.001
that the side affected was the left in 28 patients
(58.34%) while 20 patients (41.66%) had their
right side affected. Females had a higher DISCUSSION
percentage of left sided affection while in o ) ]
males the right side was slightly more affected Intramuscular  administration  of ~drugs is

than the left.

Injections were administered by the nurses in
42 patients (87.5%) and by unqualified persons
in 6 patients (12.5%). Injections were not
administered at the recommended sites in all of
the affected patients. The nerve conduction
study was normal in 18 patients (37.5 %) and
in 21 patients (43.75%) there was partial
sciatic nerve injury, while in 9 patients
(18.75%) there was severe sciatic nerve injury.

Table (2): Sex distribution of affected lower limb

Sex / affected | No. of patients | Percentage %
side
Male
Right side 17 3541
Left side 16 33.33
Female
Right side 2 4.16
Left side 13 27.08
Total 48 100

Chi-square = 2.501, P =0.114

After two years of follow up and electrical
nerve stimulation with physiotherapy 26
patients (54.16%) were completely improved,
while 13 patients (27.08%) were partially
improved and only 9 patients (18.%) did not
improve and developed foot drop as shown in
Table (3). All cases were negative for
poliomyelitis.

presently a common practice in developing
countries, especially among pediatric age
group (12). Some health workers are known to
have strong preference for injections even
when oral and other alternative routes for drug
administration are equally good and safer, on
the other hand parents of ill children consult
health workers, demanding to be given
injections, which they belief, would work
better and faster than drugs given orally (13).
Male to female ratio in this study was
1.73:1.00 which was similar to other studies
like a study done by (14), and a study by (15),
but it is higher than another study done by
Ezeukwu AO, where the ratio was (1.13:1)
(16). Children within age group one to five
years were the ones most affected by sciatic
nerve injury in this study. These findings are
similar to those obtained by (17). The
predominance of this age group in those
affected can be explained by the fact that this
age group is often affected with respiratory
tract infections, the commonest condition for
which the injections were administered (18).
All the cases reviewed were unilateral with
higher incidence affecting the left lower limb
than the right. This observation was similar to
that of previous studies such as Mansoor (19),
Hamzat and Omotade (20), while Ezeukwu
AO (13) found that the right lower limb was
more affected (52.1% of the patients) than the
left lower limb, but in this study males had no
side predominance while females had the left
side predominantly affected. In our study, it
was observed that in 87.5% of cases the
injections were administered by nurses and in
12.5% of patients the injections were
administered by unqualified persons. This
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result is consistent with those of other studies
(13 and 21). The outcome of conservative
treatment (electrical nerve stimulation and
physiotherapy) in this study was 54.16% of
patients completely improved, while 27.08%
showed partial improvement and only 18. %
did not improve at all and developed drop foot.
This is in agreement with the results of two
studies which showed partial or no recovery in
72% and 82% of the cases respectively (22).
We found that when the sciatic nerve was
severely injured, the recovery is difficult and
even is insufficient. This is also considered
with most of the previous reports (21,22).

CONCLUSION

Sciatic nerve injury from an intramuscular
injection in the upper outer quadrant of the
buttock is an avoidable but persistent global
problem. This alarming situation of unsafe
injection practice needs an urgent check by
preventing unauthorized personnel from
injecting medicines, the site of injection should
be the anterolateral aspect of the thigh instead
of gluteal region.
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ABSTRACT

In this research, the design and implementation of MBR system was done. The capacity of the unit is
24L/hr and using a Hollow Fiber membrane, An experiment for 133 days was implemented in which
the % removal of COD (Chemical Oxygen Demand) was 96.8% (75 mg/lit. which was less than Iraqi
limits standards 100 mg/lit.) and for phosphor 59.1% ,the value of NTU 3 was obtained for treated
water (product water)and for nitrates the value 16 mg/liter which was less than Iraqi standard limits for
treated wastewater(50 mg/liter) The results of the research showed that the pressure difference across
the wused membrane in the system did not changed significantly, and that
refers that there was no effective blockage on the system work.
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ABSTRACT

It can be noticed that among the Iraqi markets there are different brands of tomato pastes, with different
origins. According the high consumption among families, the current study aimed to provide some
scientific information that could help consumers in choosing the best brands of tomato pastes.

A questionnaire was distributed to 1000 families in different areas of Baghdad to clarify their attitudes
toward certain brand which is preferable and its characteristics. Moreover, samples of tomato pastes
brands sold at Baghdad markets were collected and analyzed chemically and microbiologically to
determine their extent to meet the Iraqi standard, in addition to applying the sense evaluation.

Results showed that the most consumable brnads were: Zeer Tosan, KDD, and Laila, where these
brands had reflected the highest values of sense evaluation: (9.8), (9.5) and (9) respectively. These
brands also were the best regarding the chemical analysis, as well as the most compatible to Iraqi
standard. The other brands such as: Losen, Trawt, Husni, Shtoora gardens and Al- Waha were not
matched the information registered on their packages such as: percentages of fat, protein, and additives,
which inturns were not compatible to the Iraqi standard. These tomato pastes brands contain some
yields of cupper, lead and aluminum pollutants in a higher percentages than permitted in the Iraqi
standard, and had the lowest values of sense evaluation, with (5.5) for Husni tomato paste and (5.8) for
Trawt.
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ABSTRACT

During spring 2012 Biological experiment was done to study magnetic water treatment (MWT) and its
effect on growth and yield of sage plant, interacting with 21% Di-Ammonium Phosphate (DAP)
fertilizer , in green house.

The first factor was 5 levels of MWT; (0, 500, 1000, 1500 and 2000 Gauss). The second factor was 4
doses of DAP 21%P; (0, 100, 200 and 300 Kg/H). The experiment was designed according to complete
random block design (CRBD), and planted in 5Kg pots.

Before flowering, the heights of plants, wet and dry weights, surface areas and the active oil
components in the leaves of the sage were measured.

Results revealed significant differences (p=0.05) in MWT and fertilizers levels and in between.

Plants heights and wet and dry weights in the control group were (54.33cm, 47.66g/pot and 38.17g/pot
respectively). Higher values were reported with 2000Gauss MWT and 300Kg/H DAP (74.00cm,
66.43g/pot and 38.17g/pot respectively). Concentration of active oil (Thujone) was 1.51% at control
group, and 3.41% at 2000Gauss and 300kg/H treatment.
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ABSTRACT

The current study was carried out during the years 2012 and 2013. Twenty date palm offshoots with
one year old were selected from each of Nersy and Sultani cultivars almost similar in the shoot and
size planted in the orchard of the plant production department / technical institute at Kufa / Iraq. Drip
irrigation systems were used from a well depth of 23 meter for the purpose of irrigation , liquid humic
acid 12% with four treatment ( 0, 2 , 4, or 8 ml. ) was added to the soil around the offshoots once a
month for 12 months from 5 /2 / 2012 by one liter of the water solutions prepared for these treatment.
Randomized complete block design was used with five replicates (offshoots) in each treatment.

The results were calculated after 13 months from the date of conducted the study and indicated that
used humic acid 12% caused significantly increase in the number of new leaves and leaf length in
offshoots for both cultivars ,also caused increased in leaves contain of nitrogen, potassium ,
chlorophyll and carbohydrate. Best results showed when using the treatment of humic acid 12 % at 8
ml./ Offshoot monthly .
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ABSTRACT

Bacterial isolated were collected from Al-Ramadi Teaching Hospital from total samples 65 of gallstone , 42 of
urine stone and 8 samples of stoole. Twenty six isolates of Escherichia coliwere collected (12 from gallstones , 10
from urine stones and 4 from gastrointestinal canal) and 14 isolates of Klebsiellapneumoniae (4 from gallstones , 6
from urine stones and 4 from gastrointestinal canal).The result of E. coli showed lower genetic distance (0.4466)
between isolates 14 and 13 of urine stone while larger genetic distance (0.8798) between isolate 4 of gallstone and
isolate 24 of gastrointestinal canal. The result of K. pneumoniae showed lower genetic distance (0.18757) between
isolates 11 and 12 of gastrointestinal canal , while larger genetic distance (0.95256) between isolate 5 of urine
stone and isolate 11 of gastrointestinal canal , this meaning isolate 5 from another source of gastrointestinal canal .
The result of E. colialso showed there was genetic relationship between isolates of gallstone and urine stone more
than between isolates of gallstone and gastrointestinal canal , this meaning probability bacteria of gallstone and
urine stone frome similar source in the some cases . The result of K. pneumonia also showed there was genetic
relationship between isolatesof gallstone and urine stone and not found any genetic relationship between isolates of
gallstone and gastrointestinal canal and also between isolates of urine stone and gastrointestinal canal .
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