(2020) 2wl (2452) sl 3B sI1s Sl ls § 51l o3,
(ISSN':2709-5657)  4—ydys ! ddewdld Joull 3,1
(E-ISSN: 2790 -7937)  aig ASIY! Aseaaild Joull 03,11

Analod! o yadl] A s piad AeSime Apale Al

7 Isra"a University College
2143220115 |

2022 Aoed - SIED duad) L SIED et



2022 éiu - (3) 5201 - (3) ad2al - duabrr)] ool doola)] el pwpl édads dlao g

\

Republic of Iraq Gl &) sgan
Ministry of Higher Education & ) aaall g Al il 3515
Scientific Research i -
|9 Saall 5 yila
Research & Development saghsly Sl o5
Department
No.: 1688 /4 Qo il

Date:

2021/03/08 &=

afaall Leandl Al / Asaladl g ) A58

Adal) aglelt daalal) syl 218 Alaa o

. Al Al daa g aSile adlaadl

Bisall pSinala e ) agilae it gl YoYL 0 XY VR0 fe Bl SSS N s
Clica ¢ Al LadlSY) Lialel) CBlaal) psa ada bty Luabell Bl a0 ()2 Walaely
Loalel) Al 2 5y eall Al sl e Yo ¥V/Y/) E Gty aladl ) (9380 S5l LS ) Aailga
ela Lo Gaang ¢ ALl Dralall ZapslSY) Mol pige 3 Alaall indy (gAY Aibiall Zualell cilalizally
A ) e gd] % Baad e AEga clhe) 55 ) YOVINV/YE 3V 0AAAE @ Gl Laleels
Ladlely Agilpall i Ablays Alaall (g 580 piga elddly (g SN postaall (Aot (glanall pB s Liayg s
( Gay clelhayt
) Ay pasecd) pubs onig il LS daalial Alaall Jgda 305 g3V Juadil
sl pa e Waslas] Ay 48]l dualel) cBlaall plgs (hads Alasll

did A

" I VS (RN S |
RIVEY ul.uf- .J.i .)'_lml M &5’:‘“‘.‘ Sailt
ashlly Eiad) 84 aladl sl

DARVL/AY /_,(\i'E,

. g =
Oolallf plda. s ¥y

D Maadag
8 5l 1 585 sl o Aafiall 5 52le 5y 5800 dinkons B3 ga 15 L5/ adall il 53205 515500 IS5 el K0 w
TP S (A PR PR VA TANONE R IR | i PRCHN
2 a3k 383y plally Ll /Ay VY i T2/ Ty g L2 oS
S g/ )y ) A/ pdlall 320 05
_i);‘Ln“ L]
o+ g
AL

OO Ly Ut [ TR PR - PR N JUSE T M R SN
sedep@rdd eduiq Zedall 5y3all od




e“ - d : s"

R &sd (yudi

Laaladl el pusl) K Siae vevvrrerretenererene e nenenes Gaalell o Gy M ase 0 .

223 saae
Lalall o g5l daaladl ol LK tiae carrreierrennnn. Sasbudl ugls ugas Hgdile af o

2l Laa
Gl \ Lasladl ol LU\ o Liall s aaaS v ol aall s ueywf .
Gloall \ aaladl sl LK \ Uasall pusdverenene. Souall seadl sae Gunall s a .
e \ Ll daals \Uuenll L e seallme e daiad o
Soo¥ \ WLt Lo Y Zaalad) \ Lol Lo Al yall yolas o] o
(S0 yol \ Lol daals \ Uiwiall L et s il adila o .
3ol \ & uatiaall Laaladl | sloasll aw covrerrecieeinne, Gaalallsgae alBlS . p o
Gloall \ aaladl el L\ Visadl pasSvvnecececrerereneneees Sl pall suas ugld sad e
Gl | Laoladl shyull LK\ Ll Cids asd v, Shealluacapld .
Gl \ Lasladl shul LI\ Ludall ol uiiall L& aud e alllyls Budal 38 .0.p o

Gl \ Daoladl shul LI\ Lol wlpiiall Glids pud ... Ll sae adlls (pulae a.p o
Gloall \ Lasladl ol LI\ Ludall olyuiial) LSS gl cveeenen. NPV [RVEN I P DO

1 galll i.aélfdl
Soadl / Zaalal syasl B e llaall Jls e o F

Sloall [ @asladl el L oo PPEN JYP-E RCPRRIN B



2022 éiu - (3) 5201 - (3) ad2al - duabrr)] ool doola)] el pwpl édads dlao e

dly yS Al deteall
Gloall \ Daolatl shyuafl L\ Lallal ¢ 550 randl g, she deasiaal .
Gl \ Lasladl ol ufl LIS\ Lalall o 3¥ally aMeYl asd oveeeeene. gl s J¥a wp o

Sl \ Laalal syl TS\ @lbisal s o i auld L aseall



A

i) G el
W PNTE SRESTOE MR TP

slas 5 (Lslal) aslald Laoladl sl B Alao) Zaoladl syl LS aas
(ORI pdy (g

LI Lol pslal) elaiads 5 pialall Zaalall Eisadl 5 Aaall o8
Ol Gl alall Gl -

L¥arall aslall -

Lubll ol el olads

Lol 53eaY olass -

saasall -

) 53 dgad Juu )l of 5 3 (50 Y of sl audiall sadl 8 b i

oo Aol Lpalal) J5uc) o aaafill Al 8 5200 Zoaiall Sypml pids
Sl HLaduy 13y BeliS) (593 g Sl g guirge (o8 Gaiaall (o (5] i3
Oin Ll oUaaall Y] wie Cpaiiall slowd can o 855800 die

| (2835 Dupg et Laiall Lol (il eAluxil pan elpals el o3
DAY e Lsasa cbaady Laaual e as; ol wwind, e plaidall gal 1)
Oaaiall NS e Lusaga dhaas

S Lo Lgud Gpans (o) wgail) Bl 5 Loy Alaall sia 3 52l wie calll o33l
sale saige o duale dlae (o 3 Tyl o, pacy ciall & <4

Plagiarism (Jlassyl) JWiwd) duwd wpaast jaall deadell Sganll anids
Turnitin zeel s Jleaiwly




2022 éiu - (3) 5201 - (3) ad2al - duabrr)] ool doola)] el pwpl édads dlao g

Tallly Looyall Ball) (oid e S e BB LI U5 call Gaye o
el sdgs a3 ca Ll e Ca g (L3I0
Tind agins alall Sl LT Lol uSxs 525 Lol Aol 338
Committee of Publication Ethics aLﬁﬂAi

/gdﬂla;ejb&;wlﬁ.\aﬂllejﬁstqwlbewlwﬂ%dle;h .
Asalall oAb Dol s ohailly a8 510

AW & gallly LS al) eNLuaill ol jals Lgiay o paill Bas KaTaS

a3y ol ela] (g9 say o Sd pue 8 Lgliay et Bas Litas
A5lgs Lgsl,) L3

Jais ol T el el slpu lplas Sgaddl o 3y

14 b3 anas 508 L5015 duyall (831l ol siadl Ll «(Simplified Arabic)
ealoally JSally Jslantl elld 3 Lo dadin 15 (e diladun sae wp ¥ Ay s
Jaally (Ao o s 2 050 8 iiale U5 ae A4 (il 35 (e anly da Sleg
udlls Sadl Ganilall (e o 3 gy Glelany

OIS sy Aaall (8 5a5a3l Ea slinely Gusdy Ji3 (e Bl i Jusis ¥ .2
IS e 5l Tapdie @ual

plon aill Ganll J9a3 way &g 5] dausy Loy Frwd SN Gl pudy 3
oladiall LIS Lalaiie Lilues (soliie¥ aUAUL legulaa 5lgill alS iy el
pguglicy aialul slawly Sl lgie paudis A I dadall lae
a3 Sleg dyalSiyly dupall Gaialily Yo Salall g ASIYl wyall
. Microsoft Word 2010 2wl a3 CD zeas

A GG 2l IS iady g 3200515 Lupall Gaallls sgall Juis 4

6



> Y
Author Guidelines &l3al Julo
00Sa ¥ o sy Uaall 03 8 5l sia Ll 33 (e Lgslel o ool clatlsially g il ool
olsio gl oo ST s3la] e paas pls oaT duale Uaa T 8 i o 585 15 Sl

e saneg OISl 5u8 Tage sadl Glgie sS Ol oae 1

wall pe Al 85 5um aglee Coglicy Guinll slowl (35 1o balll slowl .2
s e bll g <yl

300-250 (o (950 Eaaall e ladlg T390 poldiuwall ol ff a3
09528 & pall LAUL Eaanll GIS 13] .6-4 duslide OlelSy Legaio dalS
Legaia galiiuwall ai Yol dalidel olaSil legis galiiwall
s puSally Luls &y <yl daul Lualidall olalil

S Basmall Eadl p gungay Aliall 283y loslanl danlse eSS idondiall .4
 silaiall Lgasbanls Lulpall laals Losiall 4355 Lualall 5uliaall

13) Lol Basas @il€ o)) Juade JSas Jaadl 3k S35 :dondl §hldog algall .5
allsill elamy Janiady uumall §,LaY1 pe yualiie JSis SINE 8, ydie el
System International of Units (S.I.Us) il

Juaily 8L A,y Jgte alliiy Gulay Sase Sy (a3 :daSlally galil) .6
251 3 L) 3,La) say dusndal LS L] b JSaYly Jshaall pun gy 85000 8590

La3lie Jiady aill dlusall Epadl b 13Say Luyall aGH alss Jastuw .7
Ll paandn 250G e Tmga Tnaas oLl

B eia il elowd ol panl 1 SY Liainte julioal) LaSIS 3 Haumall B 5S35 .8
s colaiuall ey saally alaall 43,5 Asall auly LolS Ginll lgieg il
Ola s cOlobug alllase 08,3 caaddy g Aalal 505e callljla g ;SLb plias Bjen
QL) Ol gdiad (resdiue ps Juae (8 G35l Ol gius jalil ((2018) e
:294-281 :J ¥ saall\ J g¥) alaall cdaoladl s pul &ulS dlao

oly 88 Bygm sl e Tanng Ladly 058 o s @ 3IY palitanall 9
6-4 Lalido OLelSy Legiiayy o al) palituall i ja Loa 3 555 o1 859200

7




2022 éiu - (3) 5201 - (3) ad2al - duabrr)] ool doola)] el pwpl édads dlao g

Reviewer Guidelines aidoll Jals
8 ) Al yall Epall aadiall Ji e Lgslelye conlsll Sllbially b yadl ol
) Uaall sia
35 pacs a8 iy dand csllaall Sl 483, Al yall pusdil) slatul sde .1
Dla] g 8,88
39 LSSy Ll Gunalll sl plsie 381535 Bullas e ST 80 e .2
el Blgiadl 215350 Lagialhss ase Als

S 0ny Ly Sl 8 Bagasall Libubad sl JICaYly Jslaadl o Jo plliall s of 3
ol lasyl Csluldl auil el o Ja addall gun of 4
uumj LIS ealS Al Laslie o Jo adiall sy of .5
Lgiilas s Lisun Il Lualall palyall Enll aladiul ae wasl aldall e .6
ohs LA ENE (e ualy e oty JSas piall Sa50 01 7

el o saill alls sl -

coéoumill el yaf aas Saill xlls Gaall -

il alls 5ué el -

Lem iy () Lewlall cdaxsll o Lo dliadie 8558 pdiall pusisy o oy -8
il J a8 a4l

al3ll G ST &y slinall cabaxill shya] aas ] Gall Bole] lbs 3o Gl .9
Lg &bl

isill pe anadill sl ya) G,y dilsies daalall disyus dal Jiaadd aldall Lle .10
pa@ill al Jaopall Ganl) 385 4 Al anadill 3 leil e

yubaall
lalbal ol pumizs Jlasinl (Sas (ST) clomsll gl bl sUaill psdiy .1
oaill (g8 553 85e U JalS IS (355 0 e Lualle Sactaall Lualall
Gle Ao Gliay w355 Sl (B laag sy cuns Msill e JISKaY5 Jolall 35 .2
il (e (8wt Junuilly Lgia JS ] 5L s JSaII 5T Jgaadl G gasna

8



e i) lasdni

Lo sasatd AL Cigyas Lo i g bl gaatly LAl (LosW) dualall clandil L3S5 .3
(B s lanall) Lsbastl slsall slowl caudy paill SU oe
Alatl) el Lualall Lg3lewly
ol LS sadl (e (G sobaall ) Slay 4
OIS 13l cnly Gab pwls Sl G 13] illy Calgall SIEH awdl o) Al
Aally oaoaTs S pl S SIST BN 1531 135 Lalls 1S3 0l
: 8,583l ENL LSy (APA) deallall Ll Crwn suliaall 53 .5
sasdl calaall dlaall aul ciadl olsie (Liall) oy sinlil 5 Enlil aul
rall elgiily sadll JSadin
o
oladiall saey yaill s dandall (S Gl gie (L) oy sil5all 5 Calgall ol
Auaaladl o Ul Jlull
(Laalatly LIS oyl hadl cm g 301 o Alaa, oyl g o(Liaadl) i lall sl
oladnll saey
Aale 35u3 5 Sa330 pSlEy (3 Bay
Boaill s aigall aul casll lgie (@all) (o gialdl o Galdl ol
all slgiily saddl Sadan wlial lSe daalall

: 59 lyiall e Tulall o glall dxaladl o uifl 4 dlaa ) igmdl Juu s
iy 35 5l ad — Laalal sh sl 4K
Gloadl | alass
TSRS PURTET

al-esraajournal@esraa.edu.iq




2022 éiu - (3) 5201 - (3) ad2al - duabrr)] ool doola)] el pwpl édads dlao g

(2 Sl LuSLoll 345)

Jals 8 eoal s o 3 i oty BLE\ 8 (e 3238 el Gl agass | agas]
L 5 (dulall p glall daslall of puidl &S dlae) dae 3 8505 iy 3oall zolis
Laaladl oyl

:C:Cqﬂ\

I&l‘)l:s.“

(&igilly galoll G JA5 s45)

porsall il ol s o L 51\ 31

syl LIS dlao) das ) aslly aassilly aoball Gods Jab agais| sgas
Aaladl o]yl B 3 (aalall o glall daolall

: @331\\

. é:ull\\

N\ 10 /




e&g:z.yl WA O

Cgred| 2

5 ereeereeeee s teseesaesnenes Zualall aglall Lnoladl oyl dulS dlas 3 il Oolaslss

Bladl slaasS - (51 o g
13 oo o sl el obl 553l | s 30 guan 3101 sae | g3Sull

0B Sl daw Joand S Belastl dulle dallad ool dauads bl dlald

O adl ySaddl slas Gulasl
L A asana ey 3ol o | Al Ciulal So3e o | 83ea SUs aliae

11






‘ bl cluasrs - sl ol s>

L 2R 4

Slend! clhwasa - ¢ O $3

Sgisall S$aSall

Juglall saa oyl et agan §l3,0 we
Bl | sl clnolad sl it i GIoall | shaiy gl gially g olall 8,13

DNA - Chemistry of Life

Dr. Abdulrazzak Hammody Dr. Ayad Ahmed Al-Taweel

Al-Qaraghuli
Ministry of Science and Technology, Al-Esraa University College,
Baghdad / Iraq Baghdad / Iraq

E_mail: abdulrazzaka@yahoo.com

13



2022 éiu - (3) 5201 - (3) ad2al - duabrr)] ool doola)] el pwpl édads dlao '

EVNEGPN|

Slmaskilly Bolly Gl oo JS) Labastl Loull duwlyall sda Golx
Sokill o3 LS g Lasd Alaa sl ol daan s a1 Lg3lsSa L3 S shalally
SLESI Ganys olasyl LA 3 Laulaely claally el guse s SH danb ) sLasals
slael ) 8,Lay cus Bl a_u,;n Lppanlsall dandall (ot Lasd dy,lie s -l
Lol 3 Alal Basy obal ) Tolia) Saudod) e wlisadl ulacl ;T Slas !l
Ll uAJI Jals eliusg,dl galas LI ) Lot dawlyull @3 ass Ball 8alad &, 5Ll
Lgd Ulls Bl 05

JLyaigSgilall |, pagliill LUl shiasS Bl sliasS :daalidell clalS
-Ofigpally el goleay)

Abstract

The chemical structure of DNA, RNA, Telomeres and Mitochondria and their
principal components are reviewed on the basis of type of chemical bonds and types
of interactions between those components. This study also outlines briefly types of
chromosomes and genes in the cells of some living species including human. An ap-
proach regarding the polymeric nature of DNA is introduced in this study, including
number of units or molecules in the polymer on the basis of unit cell dimensions of
crystalline DNA material. Furthermore, the mechanism of protein synthesis inside
the living cell including the role of DNA and RNA in this respect is discussed.

Keywords: DNA, RNA, Telomere, Mitochondria, Amino acids and Protein
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Ny Ney ﬁ,C ‘
'y / P |
H ! H i H ;
O O |
Cytosine Thymine Uracil |

‘base Purines y‘|

Ribose or ‘
deoxyribose Adenine Guanine ‘
r/ ¢ .P,ﬁ\,-' |~/
-
.‘ )+ ) —— O
b y h 2

Nucleoside  Phosphate Nucleotide

G llg Ll G JSU deuluctl ol gSialf (1) YS!
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H H H H
H H H H
OH H OH OH
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Nitrogenous bases: Thymine - Ademne
. s
3 5’ = Adenine _
E==X Thymine O\‘p:° v
(S mmGuanine -0 Q &£
S mEmK Cytosine O
_HoN
o) N (0jeaddl h
QP’ ( N
o =K .
Base pair 0 o. N H )—N 0 ~|:$é:0
= ¥ o) . ¢
,\I Cytosine o_,
Sugar- Huanine Ha ©5
phosphate | 11 ]! |
backbone [ | [
Sugar-phosphate Bases Sugar-phosphate
3 5 backbone backbone
(0]
) N
~ I
N N/ NH,
i Nitrogenous base
O—P—-0 CH, 0
Phosphate
OH
Sugar

Lraaluill pol 1y selglll 193l Oa dun g yasgll yol gl (3) Jsil
25980 g Clduw gl de gano (s
(Encyclopedia Britannica,2015)
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(a) Key features of (b) Partial chemical structure (c) Space-filling model
DNA structure

(Encyclopedia Britannica,ZOlS) Ll i jad dadleast &l (4) Jscald

Cytosine .

Cytosine
y |

B
_—Nucleobases

§ j;o

T

Guanine i
2 . Guanm% .
NH S NH
N —
4{% @
N
N -
i Base pair H
Adenine Adenine
B . &

o = >
/ Y I\
Lu N Ln N/

Uracil Thymi
. U] ymine [
,K helix of
g o sugar-phosphates| o

Nucleobases
of RNA

Nucleobases
of DNA

RNA DNA
Ribonucleic acid Deoxyribonucleic acid

(Encyclopedia Britannica,2015) L iy Gall (5) Sl
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8asyll (polynucleotide) Laxlss e S,ke o Lall o3 O diadall 39
4 a5 G e Bl S smll) S (ol Ay Bl sl o 4 Lol
1 a3, 0800 8,3 wie au Y aclgdll (sunl s 5 a3, G S 8,50 wie liwsd desane
oo Al el Bl SAT (Sasss (32 CalKall) st Dnealus sualsl JMA (e
K18 8ung 109 x 3.1
ool o Llal Bass ol 8, shiall Gall Bolel X - Zaal gan duwlya ol
) (Olby, 1994) .4:5Y sla3L (monoclinic) Jael!
a=2.20nm
b=3.98 nm
c=2.81nm
B =96.50
p=1.63-1.65g/cm3 (L))
Slesane ols slall e Bis %20 s e 855kl Ball Bule 5 53a35
g b5 Ll il Bal) D5 S5 6 Lkl Y1 el 53 Lgad ol
o Uggunall o oliusd - oliugd yuolsl 5323 LS elall olisia po ISy Lgunay
Jsm gans slall elinia o LS o slall oSl e wlassll G g5l bl
(Olby, 1994) ., séuwsé 5,3 JSI (4H20) ladias jualgd) 30

Sluadly Slogugeg Sl - p giaadl

6553 Lla Sy dam Lls IS 8l 3 Liadl claaladll degans 5o psiandl

& Slagasas SU K suall g aallsll aal e 50 aals IS poiaad] o onSl

anl e Bgssn (pomsassS 23) degane S Giieganas 46 90 &y Lla IS By

S o oS T e cniesanall an! Jay (sodall pgiaatl ol elldl oyl

Slasasag Sl s (6) JSadl Aakad 23 e Al Tas dlsh Lo L85 Llies 4l

Lasials 163, pswsasS 5o Lol annll lpias e (AT Il Gy ally B3N
22 a3 psugag Sy 21 a3, psuwges S
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lgudd Jgo Lisile B oo Tan 8508 abad sl ain e Byl psusas Sl
lefs 33 Ja JSgsls i 3T ol ity aliggll oe abad Joa L
lpdas e dlndie didall 3 b clogugas SII abad ol LS (6 JSal) g yaal
Y it Lty X pgunsas Sy Y psuwsassS ellay S3I o S,LaY aasy Lol
oo s3Ts Y e aaly X psusas,S Jatitas A1 o Jaas X g gugas S 0o 93
(Rutherford, 2017). Y 0,0 Y s sag S badd Sl Jadian Ll J

O s sahils s Bal oy Gane (sequence) aslis a5l cpadl iy 53 (S
Jio clagasag SIl (o 5 sials Lall (Slaay) Sliae oo laall G, . ane
s el LA (8 Bu ) IS G i Y ] SAIL saans S 3 ol Jlie (8 Joa
Feanis Lo 1,00 301 8, ,S5all bl s elhlall e alS, ce 85l Lall 3ule 2] o)
Gl Lo s ‘ZNon—coding) [F1598 S Y Lay, 51 (Coding ua &l ol Y QST)
Badl oo pdaliia L) s il 3as Alndie olasy crand liaadl . Jagall Gall ol aile
Bt (8 selsill Basae olaylis o 85le L] ol une il Ly

e Lain @M Blow & Bl e egaatl sie a3 13ke (7) JSa) G
Sloll e alae e Byle s cuall oLy Ladl pouses S Lad (o< (8) Jsal
Lo ll > 9034l

%99.9 ya avandl eb,Lads 3f S IS Lina ¢ pealatie bses Sl o)
Al s ;5);5 Omand G dduald) e laEay] fle ella)  Ba ) & aclsdll &slaslis e
O oS dgillis a2 diuad) SLNEAY) L8 Wl may Logie JS (& Ladl (e %0.1
a5l il o5l caall Aiad g g 0da3 Budl olauling 5, BT gale (355
ot Lae ST T ST ot adl oIS 13) Lo Ll Lgale 3 LS 3080l () o)
oA AUl He oo SIS BLAYL Al (alal oy Us el pls3 aas Jia (211
) (McHugen, 2020) .daall ddlais

pou3as S35t 08 pymsas S US (8 oluall sasy selydll 2155l sue Cabiay
aals (= 2000 Jlsas sclsill 0o 293 Gsale 250) olivall e sae 5STaul 1 43,
S Ysums 13805 (o 1300 Mg aclslll o 295 Hsale 240) 2 03,5 pgugos S
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e 21 235 pgugas SI s ging Gus 22 859 21 3, Lesy olaguseg Sl sl
o2 @Al 22 a8, asuwgeg Sy (nn 234 daly aclsill o 795 Gsale 47)
(0am 480 dauly aelsdll (o z 95 Gsale 50)

LA psan g LS (o 05535 (ol Olgaadl o Ludll) Loall SIS paa o]
(poiaadl) Ladl 3 clual) degans muss Lajgn Ally Lgie JS 3 Blss (s9a3
8 Ll Bagm s all slay 53] ol (L8 Mo i gilly . o) SIS sliad (g5 5l
LiS) o, LAY plsil psan s floall Ly saLaal Ll aladl LA Gy
slae¥l wand Liwalls Jlall 1Sy wSIl LS 5 Lads Lgidalsy gugiy US55
) (McHugen, 2020) .Y

g 55 b Il b 3y (Slally olsaadl oo Lusyl) L310 e 139 6 Ball alana ]
poiaadl (B Badl e %3 - 2 s o) dadadl 35 (Ladaall) Saesill ol o
ols By5as Lol dony cane oo el Liuas dbng oo si2 o0 ol
laadl b e w3 coluall lgale alaiat diaiaS Joay c3pll pudd (45 ologlaall
Ly ae 850N

Sl e Al sb wlolaial (e il g dull agiiall e %50 L Ghaaall ey
ol ola dausly S5lay of 4 243 alge Ll ey Gal3aIl S5 Bl selyal
L3N 1o m 5SS pgiun 8 Susmse LY Laga 5us LSt dolas Losgie cound
B B850 sl Jsh IS, Dbt Lol ik o (S LS ) LSS (e
59l 58 ol 85,5 aall Liual jud olasliill CBLASS) iad KAl spamy Lu i E3a
panly L) dasly 8lag agas s s (Junk DNA) Jagall Budly ool 5
i AN olalial Wls 6 5Sow Jaliwally Boaas 51055 Sloglaal lglan
) Aiaall et slalnll d aues il e iyl

Ji8 (e s galy 030835 o3 salle £ 55die 50 (HGP) (sodull asiaadl g 55 )
@illy disa Goa Badl (aelss) Cioal paan Jonad (2530 allall Jgo oo waall
(2003 - 1988) ale (15) om 428 Jandl 3530l ady - pgiantl olaoslis slalall asams
Balisy aslsiSall ol we (2020) (U5 . ¥sa Llle (3) oo dallen] 44K
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28335 18 5,18 J¥A (g 5dnll pshandl Sl ases Jasasd GISSHL sl (Jaal 35S
(McHugen, 2020) .ol 3ol ¢y dLl5 olie 431 5 Ly ,83

23 e dejge Ga> 21000 o> o Sladil pua 8 s S (o583
(1) p3s Jsandl (8 Gase LS daadl LSS ¢ alidg wliaadl sasy psuwsas S

oo LaaSI uds Euadl LSS e Came g 55 (@Y Aabiaall LA (53 (s 53a3
Basasall Bull LuaS Cauad e LIS adgd cralaadly (i sull (553a3 Loty dBull 3ube
o et b Bull #ludiel Llee JY5 @ Llee o 03y Lulaed) LA 3
) .(9) JSall ((Rutherford, 2017) suas olis 3 5 Gel5il Laads s@\

(base pairs) aelsall zls5l sae 4ouds (Kol Baaly Lula 8 Ball LaS o lwlid e
3.2 - 3.0 Jlsay (Bualy Lls 8153 3 Ll ggiae Cuns (6f) gl psiall
aladl ol e de lile 3.1 HAT suaaty f caclsill o 293 slile (3.1 Juadl))
Z9asall sl

g3l 0.34 oo 7 gazall sl alidl et (e Gaiie S o Llusall o)
o8 Bl Bda U olasa (Sand abadl 8 e 5lle 3.1 Gl Lo ollia of g
* * b LS 2211 8l

(b 1077 = jiagili 1) ;38 1.06 = Ji0g3l 10° x 1.06 = 0.34*><3.1><109

(A asas S35 &AW ssa LeauaT Ball e Gadis (e 0S5 agiaadl of Euag
e 2,12 =2 % 1.06 = Lull & 3a Jsbs ol el

Olusyl pusn & Basloll LU 8155 & Bagasall Lall &3a b ol Saes
Lo ¥ (Lseamall) LU 8155 (3 pants (I8 in cume ol a5 ¢ 550 2.12 5o
353 rauds iall 15 sgan 8 Aulle 8oL L Jom il LS Loy 5 0
PN
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1 ) 3
n fﬂa;sn
6 7 8 9

i 1 n
13 14 15
b B8

19

JS (Ofic gaaas 46 Lavuc g Hlusll puss @ ala s ‘g Bu g gall Calo guuga g ,SII (6) JSiull
Opallgl ua e B 90 pganges S 23 (Sgial degene
.(Watson, 2017) daliaas uab.c}! Olo geu g0 9, (s 95 ade :dBaNe

.(Watson, 2017) &USISH (o de ganal Sluadl slael (1) Jgaadl

Gluadl sae s ol
%21000 Ol
27000 Ja Al el
20000 datasdlll Bagall
14000 dgSLa dubd
6000 EYEURJWVEN
4000 (E. coli) slady) L 3Ss

poiaadl ¢ g a0 JLaSks JIST @3y (o pdaall &8I (po SEN Bualll JYA Juos 30 Jilgh pukill ad ()
by e pd I Y oliall alias 85l o Yf «(HGP) (s pdusll
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selsall o glosl Bodie UK 5ST Ball Ay 3 g gaall alsll alud) L& o)
Bodte (yo Aallin a8 Lol Bus ol (363 sandso Llias Lall el (Sand (4 JSal))
sl Ll Bun gl (b) gusandl s saall e Siasil 3.4 £ 315 Lo sl sl oo 1]
sobun saslsall 3 Bl (Slass) olia sae of S

3.1x10°
10

Slasy sans 05l il 53 Yol sanal g3 BuleS Bl (i 55 Lol gl el
B3 10° x 3.1 (g slaw wlisya aans seulss Lilis 107 x 3.1 (g5l

lolll abuadl 8 wle yie (e A0S Bull B 3a 558 T,lie G18 SAIL suass
&, el Ll gaLd (unit cell dimensions) LIl sas sla] ro pawil 2z g4 3all
550 3.98 say (D) Lsaall 9o Llal) Suny slan Jobol o 3 codlel 38, 5Saall

a3 Lodull LI Bl 3 opydally BN clesusas S 2losl ol
Sliwgd 75 olle 319 welsdll o 295 Dlile 3.1 o BpShe Budl (o LeS e
DNA 1 ¢35 IS s3I Ll sl g sans cOamaS 3 6Bl Soml )l S 55 Jble 3.1
(s 12-10 = alesSus 1) Losi alésSu 3.5 golun Baslgll Lladl 815 3
.(McHugen,ZOZE))

sl puladall (e oy S8l G a p o5 L BaBall o8 9o LoallBel, 5 0)
e, a® Dbl ang 0 8 Lol 8ol 81 Laa gl i€l 1,38 L3 5 SAIL 5 yans
o pgiSar s psiall 858 8 el 8 ol i Lo le s Sy (a1l o gl el alall
8a ! Doliay go Lall &5 5a 5 aelsill aulins Lol o Lasll 5o ,l5 e (5, sl
) Aall slaslaall aras Joas I

Lol S LSS aelsdll (o 25 die S aclsdll olaslss & SENEAN Juans
SLNERY sa Gulial slale Guyans " degall” Budl 8 ISy olaadl gy (53l

(Basy) &3 10°x 3.1 =

S aelsdll e 205 allile SN Mo G ey - liaay Glusl ale dul )l
L13 &Ye ¥ uadal agiadl 5 MR utle &35 Lo, dlia g pdull asiaall
(9 Jsial ,Lal) (Reich) Legins
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Telomeres & ya0 gluill

o i laad IS (5855 «(aelyill 2 153]) Ladl olas g ol sagkill pulis
Slaulis L (o saeslill 3 (ST - (10) JSadl 8 LS wlagases S oblgs
Boadiall pe Joliall 3ol 3 L3WaSe o 8 i) (532 a3 (TTAGGG) 8,530
S G sl S Lasls Yol oo LS 8uels S L33 -(AATCCC)
038 1SS OIS LalSy - yligalS sl degane 0 oS5 ol sd deganas badisn 059 il
Jobl eleshill eslS AT elastal)

Bl Blant Ta s By Lolunlds (S 036 slogugas SI LS5 0
Loland ol e sl 85, Shall bl o LaS dandl Llatl a L) Lylae s3]
Al ol e kil L ol UQ\MWQM\HQ@&JIH%
zob a8 Ll Jos wluall e T LS5 Jals o w3 ¥ LT Y
Jax3 ¥ g ) el a3 3l slaswses S g ols t_u.;nc_y?
s ol g g S et (50508 3alaS Jand Lgd] Js (Rian) 45055 8508
.4.9;1‘ aluds) Liloe

T

=il sluall L Lo 8y cmdll 5950 pe pualily uadl @l yaglill g
:(Blackburn and Epel, 2017) jeall aa83 ae & il ol e sl 3Ll sl

dieal) Slagliill | S5 sae (astsdll 21950) ol yroglill Jobs
1660 aslsdll e 2 95 10000 3uyoll Enua Jibs
1250 aslgdll (e 2 95 7500 & 35
800 aclgdll (e 2 9 4800 diw 65
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ANSH Bl (3 Badl (e Euaall sie S 13le (7) Sl

Qe gane Yo (553 By guanll Sl (8 5,01 bl Lidlate 3 clplads o585 Lasic
Jals Ball Tualy colosmsase Sl Alall 85 Jals o3 o)l Zins WA (e
.(McHugen, 2020) . g 525,50

28 fiif B

T9u3all ol o alafia (e Bylae 9 Caadl (lg Latly o gangag Sl Liny S 259 (8) s
.(McHugen, 2020) Lal
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The genome can be understood as a sequence of letters.

t : 23 2 3 billion
human cell pairs of chromosomes genomes pairs of nucleotides

7] A]
c| ;

C|

(A 7]

Differences in those sequences are caused by mutations.

Nucleus Paternal Maternal Paternal Maternal

%99.9 gl xnhss Gy (s13) iy oS L it (g il iS55 Sl 3 gl g sing (9) S

YL X] va: &all L.Fr...__ rww WA s < g ;LV_.._ 39 rﬂ.rr__b wu_.._ Eyen Lodaa poadl e Ol e dgalisia rwaP__ 0l (s

Jaudig ol G_ O Al y8 A ya (e Ol y3 gl 03 U y3dS . o I g pos aSI il Sl ¢ (Mutations) sl , glf &l yaball gf &l 43 gl
Amﬂm—nw 2018) . solall (ye ddadall f._.b,w._h.b.: O st
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555 LalS . Jaliall 8 yadudll 23 (3 (AATCCC) Lgitesie po 8 pludll (A3 aal 3 (TTAGGG)

Crasall . gun 509 S (5,241 ENAI SLLGA G Aialiall By .l yregbiill Jghal a3 Colaglilf o3a
Sl (38,008 jué LgASI By Siall Glaliilf udh (g% JSl 3

Gl Jalas

Wibsasll alead) Jaddy Ladl 4y e Gaanll Ja3 Ball las dalee ¢

(8 el mren i (Jay Ball (8 claslial) (el O] LS daa sl gl 48 LaesS

uu_u Lol Seas Sousie uum Jiay Sl pgiuadl 8 s sl 4ie pladie

caelodl pran 815 o Jamadd Lg3ISals ualy 385 wa g3 ¥ (S poiuadl b e laylil

8odstall Gkl aren aaiad celld oo Yans Llgill Fag Dol o Bpm aay Ciya

Leusns s Lol 3 (omy (Ball) pgiantl (o 8 a3 paliial lanliill gaand e Gilee

oma3 oo (Sal ol (HGP) (s rill psiadl g g5iie o lale 3alS psiall avens

Lebiauy 8 mnd abaliial wlaylisll 81,3 Lailg Bualy 850 Badl 8 slaolill anes
psiall G oboll pes I Ysuns
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%99.9 (Y o> st psiaadl 3 oluliil aues Jalad ol Ladl ualy
asianll (e 1ads %0.1 ol8 6,;1@5__,3 il s 8 dgalite Bad) bl (e
e aaiad L Jgamall laill 55k aues L8 lld e Slyg Y (ol s e SBAS
Sanatll L) e lalinl) 3 NG as Sl Bl e %0.1 5 elalinl) s
oAls padd o
Lony Lgsh o Ol oliWEa] &5 (McHugen,2020) alladl adiel
o SLMAY sl Lall Jalad & sks polust
Obb mbal sbilgs oay Bssas allse o mladl olowsy 385k saia3 -1
shs gisad Y Lacla] (S B I Jalas 8y s o s 8 edadld ol
e 553a3 maall LS (e Bla S o Sl oS (5T oy T
) Lol
Ol e (8 ey bl Gl Jlatiy gl Jlay Gad sl 3Ly wie - 2
bl il Julaill dallin (85 (Sgiall pus pllie (3 Lol
LN T aallgll aslial slakas Lgd d83e ¥ ads o alia ;L,_,Ja ol -3
sal 3 Busmge duwds adall Budl 8 selsdll oluls of s 3
) ) LaaNS C,fm;n
(e Fred Sanger (¢ 5.00N) allall (K3 o sduadl (580 (e olasadl Lilgs 3
L ol pall e Lal) B3 3 sl g 8 Lol ol & Lt 25 g
Jia3 Gy C.T A Sy a"-.‘J{Q-“ i 3—34%-.*{-.‘ 5SS Ball 3 Ol 89520 50
pa53] g a3 Daleally . a3leS G siabin crpanls (Oaianl oy Ba3all 3 o Y1 sl il
(Polymerase) jisadss 5o a3l limg caclsdll g,y s Aol didalsg
Liwlall L3055 (o Bl &3 3ala5 dalae Sadatl elldy LK o ol
AR 01a okl s -l silly CpamaS S GaBl 5 pmlll Sans o M aclsdll
oudse (Souadl allall U8 Ge olnldll Llgd 5 pledied] Dlee ao sl
P (P;)lymerase Chain Reactions) PCR Z:\_\.BSJ] sda euwiy «(Kary Mollis)
s (5 g0 kel 03 Ui Yy . 3 smanlsall 30 Bue Ly Junbusiall Je il i3
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338 S oliall ol Lo Luiiuly LasnsS atd Ball Bsa oo dovus 3o (ol (L3
Bluall by ol 8y cadll 8 Ly, S,5uas PCR Jalad audiung 3 ,mal
".(123 11 l,ggmua;\) (Watson, 2017) e laubill oo Lo yud g L8Ga)

Al Llas dilee 8adall (B s (PCR) Jusludall 53 50aidss Jeliss o)
20 s> Leio IS b Badl (3 8,080l A3 (gaa G smad ialad jusas ol
dunnd sllaall Ball ziged Lol ae 38065 @l of duns aelsill oo 755
ool Ablayl o lakdll (Gls o583 (Primer) Lewd (iabill oils oo Sy
oo paliiuadl Bull 2igad | primers) sie SLad .dhuwl ;s 5l duans o sllaall
iclane i« JolSIl agiandl e Tilad g5ias zagaill i o) auundl o Cone o
Jelaill Q05 ¢ 5S3 Adaginall Libaiall o duaS o JpaantlTan 8508 da 5al zisall
L L primer JSI o Loy 3,005l S>> Jiadis 00 95 I Ball ppaaud wieg
Sl 33150 Euay dand Gslhall Bull zised 3 aclsdll oo 295 20 Jlsa po
O oadeo 5 e Llaa 08 0685 elling zigaill (8 olaulill ae primers I 3
2k dealls 3y Bo a3l Tuw us caclsill o 253 20 dlsb g gu3e il
dalaiall Fladiwl a3 48 050 iy primer ) G leas Ball 23403 dlaSo daus
o e S gds @liag @lre Lleall sl Sule] a3 a3 .lgldeline (ol diugiull
225 &glyggmmsws;,PCRws”J 25 aayy ddugiaall dabiall aclias
sds -bid Guicle 5518 JYA Gagiuall Bl 2igal (s gsule 34 Jiss)
l;rimer3 las aade Ball zisad oo gu3eS Tay gilly @bl Jslaall oLs el
Lall dabkial 350 JslaaS (4% (A TG (C) uelsill o gadas Spomealss Bo a3l
Adugiwall

OIS 3 30 95 da 5u 53 a3l paa3 IS PCR Julas 13 dvash ) A sl
SNELUI I PRVPS. PU Py DRENCN FPRUISPS SPRIN P PUS R HIPN PEFPRWN o
Soladl bl (& Ghasd LUl e p b plidtuly sa Lad dasall sda e
olsha (12) JSEll Gaus Lol 53medss 53] zl3Y (Thermous aquanticus)
(PCR) Juuluiall 33 yeandsull Jelas 48, b Jac
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(mtDNA) L a3 S gislall L

2ol Bl M shle 31 8 yatie §iuiun alual Lol LsSoulall (853
Lo oS shlall (po Basly JS . Laadl LI B0 50553 oy A gGene pluwsl siag 3151l
a3l e 255 16000 s Lelgla b Ball sl 3o oo Lt Jul5 sae e 5 53a3
Lo ols paess 1000 - 500 g dula S (3 LyussSeilall olasws sae ally
& Gask e sl ) JEIS Ll e (@Y Lty 3 Yl Bugage L sSsmlal
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esiadl e o3 LS gilall By Lsias WS {Ea

Bacls) W baaks gy pe o3 35 a5 gl guild @381 sl 0 Tl S
oo daly (S 5enlll LBojas oliusdll degens by (oliwgd - Ssnlll Sw -
Wogladl B3l 02 983l Loy ae lasigalS il las 55 sl (8 Ganaae (aadge
oosiie 3mb sT) Ssmb sews e LousSeulal Bo iy Gl Ll Ge S
deganay chygbuwsdll Gasls Gu siwl Sl VA (o oliwgs - (GpauSSY
s 5l ) 595 (g e gins a3 Syl S 5 a5 g
ssleosalSsall e Gllags (1) SIS (Gonls - 326 51) luesafSsss ams Lo
psl G galaal) (rg G gilsS IS (e Fidially Gaugiaal pal iaal e Fidial
Sl gaill iy Lesies - Gasnon dawlysall (e Gaaanls psl GaaalBill (a9 Gaasislas
S o1 (AMP) oliussdll gulal fruginsl o oliusdll slegans po Gruginal
Luaal (53 yiay aesioal wlu s saill o) (ATP) cliwsall 535 5 (ADP) ol sl
O LS LIl 2ol L Lo 22 Gl oe Enaall wic 485l

adenosine JS.&
(Adenosine)
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oads Lass Lewlul dilae 1103 ADP g ATP (s olisill oslegans JEDI )

Syl 5885 e dum gl gaadl e;elanll o)) dua Lagac Lanslgull claglaiall &3Us

S Jelith Baas ol 33l Aawlss céelinl) sla Jaa5y ¢ Slall Lgllad o5 olisdll

:(Cotton and Wilkinson, 1980) duatl LMA avent d3UAI 5ud55 e Jg5uall 5o
OH OH O

| | | +H20
Adenosine—O—-P-0O-P-O-P-OH _—

—
| | | ~H,0
o) O O
(ATP)
OH OH

| |
Adenosine—-O-P-O-P-0OH + H;POs4

| |
0 0

(ADP)

Sliulg il Galady Ll

Ol e Ball L3a SlisSa Lpadd oo ULl &5 5at Lewlel) obsSall of
(5 JS ) e o) IS Lgais o LS il slly Juions g

"S5l Bually" Lalewl s el seslyd Leausl 1 <A oS5
T o i i, 35 5 cosns o 0 im il Lalis udb «(Central dogma)
ol Ol (aas dasl Sl Jgumas S Y (il Sty L T 50 Ll
L0 o Badl Gl i of oS Y

Protein =—= RNA ——> DNA

LA 1555 Loiad . pmla 3] dads Ball ) Jsaty of oSas 1o Bl o)

deganas el pasls ja o JauSslS degane i (gl Galas Lall

(LT e 85l 0 sS3 £306 L3 op0 el

36



qu:.ul cluars - sl vl s>
G & 5ad el deganay L0 Byiall JauS oSl degane a3 o3
sl o Aanis o S sl ra Ay gl By 03355 a1

o H O H O

| | pmmmmmeeey [l ;o I
~N-CH;-C-OH+H-N-CH;~/C- OHi+ H-N-CH, - C -
OH..—>

O H O H O

| | I I
~N-CH;-C-N-CH;-C-N-CH,-C-OH .....

sl Aos dluatus (oslss)

gl 3153 Lulee SN Luiaall 5,480 Jae LaS) balads (13) ISl G
Gl s DNA L 3o g9 3all lolll 6 L8 32 8 il 23835 &usa . (Cobb, 2016)
oluli e gsiny silly (MRNA) Julyall Ul Goms Lo ] 850iiall J53a and
puwdis Sl (introns) ol iyl pewsd olisig ) aiaty dbas ;e (se(;uences)
255 DL p sl s LAl 8155 oliy gilly gusls MRNA (555 Lo s
3L Gl slasa o Ls Aiaadl bl 8ol Bl Lgubal (3 olagu sl
anl 5 Jan3 dgilss 8 agmsall Ball (oo L) Alalyy LenlBi] o3 l5 ((RNA)
Oxae (codon) 5958 as basi s 3l (anticodon) g gasS L enn Lo Lgailsa
el paels o LLIIL a sl alaill aBge Joad ;2 Lgwils 35 mRNA ¢ 55 (50
tRNA olija asdi o(translation) "des 3ll" 6,a3 Al duleall J¥2y . Gans
(ribosome) p s gas I JYS LSS &) ums JEBIL (e Saal (dolasy dass yall
i gl dlealead) 2555 elldn g ¢ Suadl Lguaols 3lls MRNA (5058 ae o 3
Tans doiel aelgal 5aaa3ll Jors ps85 (lisasS) aelsd 453 64 dliag
L) ligasSl sae 05805 -(3) a3 Jsaadl (8 e LS wlinsgoll z65] dalae JYS
Llaal Ggllaall Sl (aeladl g s wd i o Loyl o1 B o oLS) 51 aals
A5 I ERNA Zsa 55 m doadl AW 033 i JA 1 4he 555 L5

37



2022 i - (3) 5201 - (3) ad2a)] - duabrr)] oodnll doola)] el pwl] édids dlao ‘

oaalsall il " oalsl" ) Lehisats mRNA (3 Sasasall (3,4al) clalail
Lolad) 3 aall 38y dalis] ol all uieall Lals (sequence) U5 ety Lindl
oaeladl a5 o5 MRNA Lelaay N 5,880 Gad Bagasally condgsll szl
by dld aayg pauadiae 3] Ui (e Sadats tRNA Geis ol adser el
Al siey .pgugnl b Laspell MRNA B5a 8 ojuliiy tRNA e 3 G 9asS
ool dluliy mRNA 33a 6 agasell Suad) paalall fa wliy 85wl (S5
2Ll gl o33 Ll Gaalsatl sae oF ung oS goull 0 S dualill wliag
w3 e £33 205 RNA (e £ 55 20 spay iy ellid (el paels 20 aly

.(Cobb, 2016) Lawniiall

.(Cobb, 2016) ysigull g ) dulas (13) Jsiull

N\ 38 /




‘ bl cluasrs - sl ol s>

sty Lago Y T 08 o) Llat 8 B0 350 (3l ol LaS) )
3 Lag Ao oS Ll JMA e oladll Bull Lglaay I claglaall zlas 13
8,18 uay (Francis Crick) el S uslyd 5580 488 . ouig ] "lgien 3" L0185l
sl Gl (a3l g U = 351 dinall 558000 &8 ey Bl s d3LEISH o 8 yaad
alle" Gaw A "G, alle” sl Loy ol Bladl Jaas uds iy Ball 3alu G
Loa gSWiel Ena Ge) Labiaall Gl sliasS oL paiiels ¥ Lol Cagilall "Bl
a5 (Ball 5 asmsall oSl Gosiia Senlll puly LS5 S Senll S
el S aaiely i Fluiio selus JolaS Jaalls 4 praus Laas 33 Lolsa Bl cania
DlatalS Lay iy phate 050 o i Bl 5303 311 8,S80 e daa o, oLy
o oS ST A ggrans 5339 A L] e (L AL L1 ol 3o 4183l S
Lol elsa

Lo o5 slasfdami Ly lac sdo ol S 5 uilyd HISET o 3 wlsiw aays
(Sidney Altman) ;L ailsl Sas s sal 5 < dasls oo (Tom Ceck) ¢las as 3
Lolsa Woas el tia3 L) ut_u,;u\_, ol e V< ((Yale) Ju daols (s
1989 alad elasasll 8 Ja g3 835l (e o Latlsly elaa Jums 0 85 35 50da3
ol L sill€ dasls u_n (Harry Noller) ;153 s,la el ags celli oo 5,
O5ST SLasgsll LY Lpusas ae Lol (2 slsall by 3 Sl bl 5l
(Watson, 2017) selus JolaS Ql Jac Jads Llac

lgaliny Lads el Gaels 20 llia g yaall Lol Gaelgaldl olie s s
Jsaadly - Sleaadly SLall slisll 3ok e Lgale Jsuoaldl diSayy Gl 3 G lusy)
A aelsall sia slewl aiy (2) a3,

39



2022 éiu - (3) 5201 - (3) ad2al - duabrr)] ool doola)] el pwpl édads dlao ’

(2001 ¢ pasaill Gloas ) Glassill Lgaliag Il Aied¥l paalgadl (2) Jgaad)

H Glycine Cpiiie 1
CH; Alanine oyl 2
(CH;),CH Valine oulls 3
(CH;),CHCH, Leucine Oy gl 4
CH,
\
CH,
\ Isoleucine Oawugalg }.ﬂ 5
CH
/
CH,
CH, —
| Serine O s 6
OH
CH, — CH —
| Threonine Odgd 7
OH
HO — @ — CH — Tyrosine Oy 3B 8
CH, —
| Cysteine Ot 9
SH
CH, — CH, —
| Methionine O galiae 10
S — CH,
00C — CH, — Aspartic acid el bl paols | 11
H2N —C —CH, —
I Asparagine RYeN| Jl,sui 12

N\ 40 /




‘ bl cluasrs - sl ol s>

2340
— 00C—CH—CH, — Glutamic acid chaligle Aol 13
H,N — C — CH, — CH, —
I| Glutamine Omalighe 14
0
H—N—CH—CH, —CH, —
|
C=NH Arginine Ouayi| 15
|
NH,
CH, — CH, —CH, — CH, —
| Lycine Oty 16
NH,
CH, —
Histidine O 17
HN HN -
N~
@ —CH, — Phenyl alanine uf.:‘ﬁ Juad 18
— CH2 —
‘ Tryptophan Ol gis 3 19
H
|
H
H C00 — Proline Os | 20
|
H

N\ 41 /




2022 éiu - (3) 5201 - (3) ad2al - duabrr)] ool doola)] el pwpl édads dlao '

Sy codel A gall Lglalpas (pigsall 32143 Lilae Guds (14) Sl s
Omslasasgl) a9 sane G Galas) Byall i

JE G sla sangll podiuid pua S SAELS slyanll anll LA Gaindss
LA 8 shyantl aull LA 2 ) 2 aa3 3l Zaas) ) 5l e Cna S )
) LS 5 Al o ple 2.5 gn&; Jares daedall LAY dlaulys alaall

Boadudall (53ad saaall pladiall 23d% copsla sarell p 1Y dalad) Lass Losicy
I Aashll Gudts (uslasasg!) 333 e Jgduall aall) alaall pA5 Gu 3
(B yhall n anly s3a plasiial o3 8yell 03n iy ¢ Luiiud] dalee wie Lgad iy
Bl ooy pa aaly ols! i Ball e was aaly ot ol 8niis 2] e Yo
«(RNA Polymerase) Ul 3usmaslss coun a33] Bacluay elliy (MRNA) Jool ol
29930 oIS suliey] daus sl 1ia Bl gas ell3 sas oy sl sangl] i e 315 Lo

Oe O5SS dndd 98 Ml asugnlll e zesing Blsill zols ] mRNA Jaw,
2y MRNA 3 olaylitl) le Busmsall oloslaall padiud dun iy Bl
Ll pAalsall Qs aly "dasiIL" Lilaall slda audy Sasas Gaign Lde
Al Gaelsad) 58 v slasase!l Ul g o gusgloll 9o | TRNAIL daumile
O Luae 3Y5 ua g3 tRNA obilgs (_;_bi 35 -(Valine) ;s g (lysine) oo oo
Ll Lis .(mRNA (GUU s bLidl| selil 535 po 3ilsE3 3llg (CAA) sclyl
Sy ollill sa ALl sia s caliall Sl aslall (RNA Jans g3
TTC 5 Bl 5 aelydll sl 55S) ka3 mRNA 5 2 AN e tRNA (o
O2ie s sl Geal dilas oo T3] B Lo IS5 o(nmeadd S paalally patiall)
oy abyall e saal Lleall sda S35 . SbaSnl sad e Guiadl Gusalall
St Ly Jom &iile Jutban ool 05386 Ayshaall (gl posgd) Abunkn Jsho
Loy (o8 s 850 Jo5 sllaall JSEIL sl sangl) i3 JaiSS Losieg cadae
(3) dsaalls (14 JSal Hasl) coaaS I &S G Joally Ty

42



‘ bl cluasrs - sl ol s>

R (TS

o nll

NUCLEUS

%

ribosorme

.(Watson,2017) (yas 9lS gaagdl (g 3 dlealin ) dalae (14) Sl

o8 Luad) halgall udaal § il Lith gn gl (i (iligusSll) el ol LAY (3) Jgunll
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The Genetic Code

Amino Acid RNA Codon
Alanine GCA GCC GCG GCU
Arginine AGA AGG CGA CGC CGG CGU
Asparagines AAC AAU
Aspartic acid GAC GAU
Cysteine UGC uUGU
Gultamic acid GAA GAG
Glutamine CAA CAG
Glycine GGA GGC GGG GGU
Histidine CAC CAU
Isoleucine AUA AUC AUU
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The Genetic Code

Amino Acid RNA Codon
Leucine UUA uuG CUA Ccuc CUG cuu
Lysine AAA AAG
Mehionine AUG
Phenylalanine uucC uuu
Proline CCA CCC CCG CCu
Serine AGC AGU UCA UcCcC UCG Ucu
Therionine ACA ACC ACG ACU
Tryptophan UGG
Tyrosin UAC UAU
Valine GUA GUC GUG GUU
Stop Codons UAA UAG UGA

(ligd - S - Bueld) CilaxisalS o didadl (3 & aslgdill ()
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Abstract

The effect of a herbal mixture consisting of (Portulaca oleracea seeds or the
so-called berberine, Curcuma, Lepidium sativum seeds and Trigonella) was investi-
gated as a treatment for high blood sugar. Three groups of twenty mice were used
in each of these groups. The first part of this investigation was to study the chemical
properties of these herbs mixture and appeared to us that this herbal mixture con-
tain the following chemicals Saponins, Alkaloids, Flavonoids, Glycosides, Tannins in
different proportions. The second part of the investigation concentrated on prepar-
ing three groups of mice each with 20 mouse.

The first group of mice that were given alloxan in order to raise the sugar level
in them and it was considered a positive control group. The second group, included
20 mice too, they were given alloxan in order to raise the sugar content in them and
then they were given a herbal mixture. While the third group, included 20 mice too,
they left without any treatment and was considered as negative control group.

It was observed from this study that the first group had an increase in the
percentage of glucose and HbAlc, while the second group showed that the per-
centage of glucose and HbAlc decreased as a result of giving the treatment. While,
for the third group, the percentage of glucose and HbAlc remained normal because
neither alloxan nor herbal mixture were given (negative control).

Keywords: Purslane; Turmeric; Fenugreek; Berberine and Diabetus mellitus.
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hyper endemic regions the disease was seen in young children while with
mild or asymptomatic infection in older children (Gunduz et al., 2005).
Nasser (2014) in Basra city recorded low infection rate of 15% in group of
0-10 months and high infection rate of 55% in the age group of 30-40 years.

This study revealed the presence of Entamoeba histolytica infection in
different areas in Baghdad city; these areas are; Abu Ghraib hospital, medical
city hospital, central child hospital, Al Rusafa and Al Karkh laboratories. The
highest infection rate was 39.3% (13/33) and recorded in Abu Ghraib hospital,
while the lowest was 20% (2/10) and recorded in Al Karkh laboratories, with

significant differences (P< 0.05),Table (4).

Table 4. The infection rate Entamoeba histolytica in patients

according to areas by using microscopic examination.

Areas No. of Examined patients  No. of infected patients (%) P value

Abu Ghraib hospital

Medical city hospital

Central child hospital 27 9 9 0.00747 **

Laboratories/Al Rusafa 10 3 3

Laboratories/ Al Karkh 10 2 2

Total 100 33 33
** (P<0.01).

The differences in prevalence of these intestinal parasites from one
study to another may due to different factors such as: environmental,
nutritional, socio-economic, geographical conditions, demographic and
health-related behaviors as well as number of patients enrolled in the
screening study and the diagnostic method used (Prado et al., 2003; Garg et
al., 2005; Obaid, 2013).
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Table 3. The infection rate of Entamoeba histolytica

according to the age groups by microscopic examination.

Age/Years No. of Examined samples No. of infection Percentage (%) P values
1<6 14 3 3

>6-10 27 12 12

>10-15 21 8 8 00065 **
>15-20 18 6 6

220 20 4 4

Total 100 33 33

** (P<0.01).

The results of the present study agreed with many previous studies such
as Alreequi et al.,(2017) in Yemen, in which they recorded high prevalence of
infection (45.3%) in age of less than ten years compared to lower rate (6.1%)
in ages over 41 years. They also reported that children at age 1-10 years were
more susceptible to infection with Entamoeba histolytica than other ages.
Entamoeba histolytica infection is more prevalent in younger age groups, this
could be explained on the basis of that the children have lower resistance as
compared to adults and because many of the crucial defense systems that help to
protect adults from diseases are not fully developed in children. They are much
more sensitive to parasites than adults, other reasons could be that the children
are more exposed to overcrowded conditions (schools, nurseries, playgrounds
etc.) (Al-Kaeebi and Al-Difaie,2016). Parasitic infection among school children
may be due to poor conditions in schools, they do not take care of their personal
hygiene, such as playing in contaminated outdoor environments, in and around
disposal sites (which can certainly cause serious health problems), lack of fecal
hygiene and lack of washing hands before meals.(Kadir and Naki, 2000).

Entamoeba histolytica was more frequently encountered during

childhood since hygienic habits have not been fully developed yet and in
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the infection in the male was (63.64%) and in the female was (36.36%).While
Nayyef et al. (2011) study showed that there were non-significant difference
(P > 0.05) in the infection rate with Entamoeba histolytica prevalence
between males 51.42% and females 48.58%. While the study of Ejaz et al.
(2011) showed that the infection with Entamoeba spp was more prevalent
in females(31.5%) as compared to the males(19.6%).The high prevalence of
Entamoeba histolytica in males may be due to hormonal in origin, or due to
ecological factors such as differential exposure to the pathogens because of
the sex-specific behavior, this agrees with Salah et al.,(2017) who found that
E. histolytica is more common in men than in women, the reason for this,
is thought to be hormonal. Zuk and Mckean (2000) thought that sexually
mature males are often more susceptible to infection than females because
sex steroids specifically androgens in males and estrogens in females
modulate several aspects of host immunity.

The results of the current study also showed that the highest infection
rate with Entamoeba histolytica found in age group (>6-10) years with the
percentage of (44.4%), while the lowest occurred in the age group (>20)
years with the percentage (20%). However the statistical analysis showed
significant difference (P< 0.01) between the percentage of infection between

age groups, as represented in Table (3).
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proved that Intestinal parasitic infections are widely prevalent in developing
countries due to poor sanitation, and inadequate personal hygiene. The
incidence is also closely related to climate and environmental conditions.
Additionally the prevalence of Entamoeba spp is high among families who
eat together from the same plate, among those who eat with their hands,
among those who eat away from home and sanitary workers (Karaman et

al.,2006).

Table 1. Total rate of infection with Entamoeba histolytica
among patients by microscopic examination.
Positive cases
No. %
Human 100 33 33

Species No. Exam.

Theresults showed that the rate of infection with Entamoeba histolytica
was higher 21(48.83%) in males than females12 (21.05%), with statistical
significant differences (P< 0.01) as presented in Table (2).

Table 2. Infection rate of Entamoeba histolytica

according to the gender by using microscopic examination

Gender No. of examined patients No. of infected patients P values

Males

Females 0.0027 **

Total 100 33 33

** (P<0.01)

The result agreed with Nasser (2014) in Al-Sweara city who recorded
infection in the males (44.68%) which was higher than that in the females
(15.66%).Ahmed (2010) who recorded the infection in males (20%) and in
the females (4%) and Al-Ammash(2015) in Saladin city who recorded that
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Figure (1): The cysts of Entamoeba histolytica by logus iodine at (40X)

The microscopic examination showed that 33(33%) patients out of 100
were infected with Entamoeba spp. as represented in Table (1) and the result
of this study agreed with (Nasser,2014) who recorded 32% in Basra province,
and Al-Azawi (2009) who reported 32.5% in abu-Gharab/ Baghdad. But, it
was lowest than the results recorded by lbrahim et al., (2019) in Baqubah
province and Alardi and Jasim (2016) in Al-Diwaniya province who reported
57.33% and 44.8% respectively. Furthermore, the current study findings
were higher than the rate of infection in the studies of Salman (2013) in
Kirkuk and AL-Mosawi (2016) in Thi-Quar who found 1.68% and 17.5%
respectively. In Arabian countries, the prevalence of amoebiasis was 37.24%
in Egypt (Naguib et al.,2014) and 19.2% in United Arab Emirates by Samie
et al., (2012).The prevalence of amoebiasis depends on many risk factors
such as, the ignorance, overcrowding, inadequate and contaminated water
supplies (quality of water consumed), poor sanitation, toilet habit, low socio-
economic status, absence of adequate urban services, place of residence, age,

ingestion of raw vegetables (Hamad and Ramzy,2012; Ahmed et al., 2012)
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capped stool containers and transported in cold bag to the Parasitology
Laboratory, College of Veterinary Medicine,University of Baghdad. In addition,

guestionnaire formula including (gander, age and areas) was distributed.

Microscopic examination

About 1-2 gm from each stool sample was used and examined by
direct smear preparation, using iodine stain and concentration method, for
the detection and identification of parasite cyst, as described by (Bahrami
et al.,2019). Examination of smears was made by light microscope (Olympus)

under low power 10X then higher power magnification 40X.

Statistical Analysis

To determine the influence of several factors on study percentage, the
Statistical Analysis System- (SAS,2012) application was utilized. Moreover,
the Chi-square test was employed to compare percentages (0.05 and 0.01

likelihood).
Results and Discussion

Microscopic examination
The results of microscopic examination by direct wet mount method
with normal saline and logus iodine at high power (40x) for detection the

trophozoite and cyst stage of Entamoeba histolytica spp were illustrated in
(Fig. 1).
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Introduction

Entamoeba spp. is a free-living protozoan or parasitic species that can
infect a variety of vertebrate and invertebrate hosts (Matsubayashi et al., 2015;
Kawano et al.,2017; Matsubayashi et al., 2018). There are up to 24 species
of Entamoeba described worldwide, but only species such as Entamoeba
histolytica, E. coli, E. dispar, E. moshkovskii, E. hartmanni and E. polecki reside
in the lumen of human intestine (Ali, 2015). After malaria and schistosomiasis,
Entamoeba histolytica infection is the third parasite in the world to cause
mortality, it affects about 180 million persons, with 40,000 to 110,000
individuals dying per year (Pestehchian et al., 2011; Al-Areeqi et al., 2017).

Entamoeba histolytica infection is worldwide, more common in the
tropics and subtropics. Contaminated food and water with feces contain
cysts is a common source of infection. Most cases arise from human carriers,
mature cyst passers, which pass in formed or semi formed stools (Debnath
et al., 2019). Monkeys, dogs, and probably pigs are naturally infected with
E. histolytica, although these animals are only a small source for human
exposure when compared to man himself (Watanabe and Petri,2015). The
goal of this study is to record the infection with Entamoeba histolytica in

Baghdad City hospitals.

Materials and Methods

Samples collection
One hundred stool samples were collected from patients attended
the Al-Rusafa laboratories, Al-Karkh laboratories Medical Hospital and Abu-

Ghraib hospital in Baghdad City. Stool samples were collected in screw-
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Abstract

The result of microscopic examination of 100 human stool samples
showed that 33% of them were infected with Entamoeba histolytica. The
rate of infection with Entamoeba histolytica in the males was 21% while in
the females was 12% with a significant differences at (P<0.01).The highest
infection rate 12% was found at age >6-10 years, while the lowest rate
4% was found at age group 220 years. The highest infection rate 54.54%
occurred in July/2021, while, the lowest 18.18% was reported in January and
February/2021 with significant differences at (P<0.01).The study revealed
that the presence of infections with Entamoeba histolytica in different
locations of Baghdad City. The highest rate of infection13% was recorded in
Abu Gharab hospital followed by Central Child Hospital, Medical city hospital
and Al Rusafa Laboratories, with rates of 6%, 9%, and 3% respectively,
The lowest rate 2% was recorded in Al_Karkh laboratories with significant
differences (P<0.01).

Keywords: Entamoeba spp, Entamoeba histolytica, diarrhea, mature cyst
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will take more time to improve its effect. (Hernando et al.,2020; Olivia and
Ankura, 2016; Zittermann et al.,2014; Nowson et al.,2012; Jorde et al.,2008
Arya et al.,2004).

Conclusion

From this study it concluded that adult women were more suffering
than men for Vitamin D deficiency since women loss more Vitamin D through
menopause, pregnancy and lactation period, also it can concluded that patients
age group (40 — 59 ; 60 - 69 year old) had suffering from bone and back bone
pain,were 25% of the sample study were suffered from felling tiredness and
headache. They were recovered their health within two months of treatment by
taking Vitamin D supplements.(Cesarde Oliveria et al.,2018; Vin Tangpricha,2017;
Ju et al.,,2013; Sadat- Ali et al.,2009; Banderia and Gris, 2006).

In relation with depression, it seemed that depression was associated
with low Vitamin D level in patient's especially old ones. The supplements
of Vitamin D improves mood and reduce depression especially in women.
(Cesar de Oliveria et al.,2018; Markus et al.,2016; Nadharni and Odejayi,
2014; Ju et al.,2013; Jorde et al.,2008; Arya et al.,2004).
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showed that the rate of deficiency (below 10ng/ml) are more in number
and percentage in female than in men, that is due to breastfeeding which
consume Vitamin D from women body during lactation, as well as,weakness
of woman body compare to man and less exposer of female to sun light in
country study(because of long hot summer) that why the women suffering

early from hair loss, knee and back bone more than men ....... etc.
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Figure 3. The bar chart shows the distribution of sex groups' percentage according to

Vitamin D category (Insufficient, deficiency and sever deficiency).

Results in (Table-3) showed that deficiency rate from (11-19 ng/ml)
of Vitamin D were more in female than in male, this may be due to that
woman is not exposed enough to sunlight. (Al- Ameri Rawa,2020; Sadat-Ali
etal.,2018)

Results also showed increasing in serum 25 OHD with first and
second month of medical treatment which give appositive effect in patients
specially for bone and back bone treatment and reducing tiredness feeling

and improve moods and reducing depression while reduction in hair loss
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Figure 2. The bar chart shows the percentage (%)

of age group male and female sample for Vitamin D deficiency.

Results of (Table 2) showed that the percentage of female's deficiency for
Vit. D according to age, these results showed that category group (20-29 age)
was more than other the group for Vitamin D deficiency.This may be related to
environmental culture in Iraqg, in which, this age group was considered to be the
best age for marriage and pregnancy which reflects the reducing in Vitamin D

efficiency in female body. (Banderi and Gris,2006; Sadat et al.,2009)

Table 3. Age group number and different Vitamin D

deficiency category with percentage (%) in sample.

Rate of Deficiency ng/ml Female Male Female % Male %
Below 10 ng/ml / Sever deficiency 9 2 15.51% 3.44%

<11- 19 ng/ml / deficiency 27 7 46.55% 12.08%
<20 - 29 ng/ml / insufficient 5 8 8.62% 13.79%

Results in (Table 3) showed the classification of Vitamin D deficiency

and rate of deficiency in relation to gender (male and female).Results
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While analysis of the results in (Table- 2, Figurel and Figure2) for the
total and percentage showed that there is relation between age and gander
in Vitamin D deficiency and their percentage. These results determined that,
in all age categories (10-19 year, 20- 29 year........ etc.) females patients were
more suffering for Vitamin D deficiency than men which may be related many
reasons, such as that the females were less expose to sun light than men due
to the nature of their work and their life style in Iraq. Breast feeding and
menstrual cycle lead to loss Vitamin D inconsiderable amounts. From this
study, it seemed that women cannot gain enough quantities of Vitamin D in
their meals especially for peoples not following proper life style as illustrated
in (Figure -1 and Figure -2)(Al- Ameri Rawa,2020; Sadat-Ali et al.,2018).

Table 2. Age group (male and female) for Vitamin D deficiency.

No. Age Range Female Male Total %

1 (10-19) year age 3 1 4 6.89%
2 (20 -29) year age 13 6 19 32.76%
3 (30-39) year age 8 4 12 20.69%
4 (40-49) year age 8 3 11 18.97%
5 (50-59) year age 3 1 4 6.89%
6 (60-69) year age 6 2 8 13.79%

14

12

10

8

® Female
6 1 Male
4
u J

(10-19) (20 -29) (30-39) (40-49) (50-59) (60-69)
year year year year year year

Figure 1. The bar chart shows Vitamin D deficiency distribution according to the age

group (male and female).
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Case No.

Gander

Age

Result(250HD) ng/ml

Vitamin D deficiency

Result(250HD) ng/ml

Vitamin D Deficiency g

Result(250HD) ng/ml
After 2 month
treatment of

Case 29 Female 18 12.2 39.2 62.4
Case 30 Female 46 17.1 33.7 52.8
Case 31 Female 36 9.3 35.8 57.1
Case 32 Female 41 11.9 28.1 47.6
Case 33 Female 32 10.1 36.8 59.2
Case 34 Female 42 16.5 334 47.1
Case 35 Female 64 18.3 29.3 40.4
Case 36 Female 62 13.8 31.9 45.7
Case 37 Female 59 19.0 32.8 47.1
Case 38 Female 65 12.1 24.3 35.5
Case 39 Female 25 8.2 35.8 60.4
Case 40 Female 24 6.9 32.2 61.4
Case 41 Female 48 11.7 31.1 43.5
Case42 Female 59 13.4 27.3 39.9
Cased3 Female 58 16.8 34.6 47.4
Case 44 Female 67 14.6 24.9 38.1
Case 45 Female 25 6.0 30.4 58.6
Case 46 Female 27 9.2 32.1 65.4
Case 47 Male 29 17.3 38.8 61.5
Case 48 Male 44 8.3 25.7 41.0
Case 49 Female 40 9.2 28.9 45.3
Case 50 Female 18 28.4 42.7 68.2
Case 51 Male 10 13.1 35.5 61.4
Case 52 Male 22 6.4 30.1 58.5
Case 53 Male 60 25.2 37.7 44.0
Case 54 Female 31 7.6 32.6 48.9
Case 55 Male 51 10.7 26.2 44.5
Case 56 Female 64 18.3 32.0 64.3
Case 57 Male 26 113 37.1 64.4
Case 58 Male 38 20.9 33.5 45.8
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Table 1. Vitamin D deficiency in samples from outpatient Clinic

and 25 serums OHD level after one and two month of treatment.

Result(250HD) ng/ml Result(250HD) ng/ml Result(250HD) ng/ml

Age Vitamin D deficiency After 1 month After 2 month
treatment of treatment of
Case 1 Male 27 17.0 43.2 67.5
Case 2 Male 49 13.4 31.0 49.4
Case 3 Male 40 23.1 39.5 25.9
Case 4 Female 35 11.6 36.0 55.2
Case 5 Male 30 19.7 46.1 68.9
Case 6 Male 32 25.2 52.0 73.8
Case 7 Female 23 17.8 37.8 58.1
Case 8 Female 41 21.9 36.7 46.9
Case 9 Female 37 16.8 23.2 49.6
Case 10 Female 42 26.3 41.1 57.5
Case 11 Male 26 27.6 40.1 61.5
Case 12 Female 24 21.7 49.8 68.5
Case 13 Female 34 9.2 29.9 54.7
Case 14 Female 39 14.7 31.0 48.9
Case 15 Male 60 18.4 34.3 50.2
Case 16 Female 23 8.5 29.5 46.8
Case 17 Male 25 24.1 49.2 78.6
Case 18 Female 20 15.2 33.6 52.9
Case 19 Female 62 13.1 28.2 39.5
Case 20 Female 33 194 38.2 56.5
Case 21 Female 29 12.7 28.9 50.1
Case 22 Female 24 18.3 43.6 64.9
Case23 Male 34 26.3 48.7 70.1
Case 24 Female 27 13.5 36.4 64.7
Case 25 Female 13 113 42.5 69.3
Case 26 Female 28 14.9 40.2 62.7
Case 27 Female 22 16.0 45.6 68.1
Case 28 Female 42 11.9 27.8 45.6
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and Colecalciferol) for one and two month (Table 1). The health of patients
were follow-up by physician doctors through the period of the study to
improve the positive effect of Vitamin D treatment in the characters study.

(Al-Ameri,2020; Sadat- Ali et al.,2018; Sadat- Ali, et al.,2009).

Results and Discussion

The data for Vitamin D deficiency of 58 out patients clinic with the
data of 25 OHD after one to two months of Vitamin D supplementations
were shown in (Table-1) for male and female in different ages, also the
result of 25 OHD after one and two month of Vitamin D supplementation
were shown in (Table 1).The date of Vitamin D deficiency was analyzed
statistically in which the mean and standard deviation were calculated for
data after first and second month of medical supplement. Statistical T-test
analysis for data were used and the result of T-test showed that there was
highly significant difference for serum 25 OHD for patients after 1st and 2nd
month of treatment in the (P= 0.05= 1.658) level (t= 55.4 and 18.20 after
first and second month of treatment). These results support the idea that
supplementations of Vitamin D will reduce the suffering of the patients from
the back pain and tiredness, and improve the mood of the patients and
reducing hair loss but hair loss need more time to enhance this character
(Tablel). (Hernando et al., 2020; Silva et al., 2013; Soma Das, 2008; Mann et
al.,2006; Sadat-Ali and Al-Eiq,2006).

E69



gAI-Esraa University College Journal for Medical Sciences Vol.(3), No.(3)-2022

found a relationship between a deficiency and chronic lower back pain study
for old people (Ju et al.,2013 ; Holick,2001).

A study suggested that there is a relationship between serum levels
of 25(0H) D and symptoms of depression in overweight obese people
supplementation them with high doses of vitamin D seems to ameliorate

these symptoms (Jorde et al.,2008).

Aim of the Study

The aim of this study is to focus on the relationship of Vitamin D
level and body health especially for some diseases that covered in this study
like Bone and Back Pain, it was expected that with the use of Vitamin D on
adult patients, Tiredness and Mood can be improved. Also, treated patients
with Cholecalciferol medication for the period of one and two month would

improve too.

Materials and Methods

Tools and Instruments Serum Vitamin D level was assessed by using
25(0H) Vitamin D ELISA kit, which was available in most labs. Data were
collected and analyzed for 58 out patients Clinic suffering from Vitamin D
deficiency at different rate (male and female) with various age in Baghdad
city as shown in (Table 1). The study includes different characters of
unhealthy patients that suffer different symptoms specially bone and back
pain, tiredness, hair loss, mood improving and depression.

Serum 25-hydroxyvitamin D [25 (OH) D] concentration was the parameter
that used to assess vitamin D status. Patients were follow-up after treatment

with Vitamin D supplements (like Cholecalciferol, also known as vitamin D3
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Serum 25-hydroxyvitamin D [25 (OH) D] concentration is the parameter
of choice for the assessment of vitamin D status. Recently, many studies have
used 30 ng/ml as a cut-off value and most experts, now recommend the
normal level of 25-hydroxyvitamin D (250HD) to be >30 ng/ml. (Sadat Ali
and Al-Eiq, 2006),(Bandeira and Gris,2006).

Vitamin D insufficiency is defined insufficient when the levels are
between 20-29 ng/ml and at levels of <20 ng/ml, and the patient is
considered vitamin D deficient while the level below 10ng/ml conceder to
be sever deficiency (Sadat —Ali et al. 2009),(Mirhosseini et al. 2017).

Many research reported that vitamin D deficiency can result in obesity,
diabetes, hypertension, depression, fibromyalgia, chronic fatigue syndrome,
osteoporosis and Nauru-degenerative diseases like (Alzheimer’s disease).
Vitamin D deficiency may even contribute to the development of cancers,
especially breast, prostate, and colon cancers and also enhance ageing
(Lappi et al.,2017; Nadkarni and Odejayi, 2014) and actually one researcher
emphasis that Vitamin D deficiency accelerates ageing and age-related
diseases (Berridge,2017).

Vitamin D3 is believed to play important role in controlling immune
system (possibly reducing one’s risk of cancers and autoimmune diseases),
while some reported that it's increasing neuromuscular function and
improving mood and potentially reducing pain Some controlled studies have
shown that giving vitamin D to people who are deficient helps to improve
depression, in which researches determine that a depressed mood may
also be a sign of deficiency (Karen and Cathleen,2010; VinTangpricha,2017;
Ceasr de Oliveira, 2018). Bone pain and lower back pain may be signs of

inadequate vitamin D levels in the blood.Large observational studies have
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Introduction

Vitamin D deficiency is a global health problem. With all the medical
advances of the century, Over a billion people or more worldwide are
Vitamin D deficient or insufficient (Holick and Chen,2008), (Lips,2010) Yet
no international health organization or governmental medical program has
declared a health emergency to warn the public from the urgent need of
achieving sufficient vitamin D blood levels (Calvo, et al.,2007).

Vitamin D, which described as “the Sun Vitamin” is a steroid with
hormone like activity. It regulates the functions of over 200 genes and is
essential for growth and development (Calvo, et al.,2007), it has powerful
effects on several systems throughout the body, unlike most vitamins, and
every single cell in our body has a receptor for it (Al- meri Rawa,2020).

Still there are people in the world which are suffering from for Vitamin
D deficiency due to their modern life style that reduces their exposure to sun
light, as people using car and automobile for running to the day work (/gbal

and Khan,2010).
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In relation to depression, it was concluded that depression was
associated with low Vitamin D level in patients' especially old peoples and
from the results, medical supplement found to be improves mood and
reduce depression in a sample of people study especially in women.

Keywords: Vitamin D deficiency, Diabetes, Hypertension, Depression,

Osteoporosis, Colon cancer, Pain and Back pain.
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Abstract

Vitamin D deficiency is a global health problem. With all the medical
advances of the century, vitamin D deficiency is still prevailing. Over a billion
people worldwide are Vitamin D deficient or insufficient. In this study data
collected from 58 outpatients Clinic from Bagdad city/Iraq, suffering from
Vitamin D deficiency at different rate. They were either suffer from Vitamin
D deficiency (10-19) ng/ml, insufficient (20-29) ng/ml or some suffer with
sever deficiency< 10ng/ml. This study covered random samples of different
gender (male and female) and from different life style, which include different
symptoms (bone and back pain, tiredness, hair loss and mood improving).

Results showed that women were more accessible than men for
Vitamin D deficiency due to woman loss more Vitamin D through menopause,
pregnancy and lactation period and results showed that patients with age
(40 to 59) year old and (60 to 69) year old were suffering from bone and back
bone pain, were 25% of the sample study were suffering from hair loss. Most
people covered in this study were felling tiredness and headache.

Inthis study samples collected from patients with Vitamin D deficiencies
were treated by giving dosages of supplement medicine (like Cholecalciferol
and Colecalciferol) to optimize level of 25-OH Vitamin D3. To increase Vitamin
D rate in these patients.

Results also showed that the supplement medicine help and improve
reducing hair loss, bone and back pain within two months of taken it, were
25% of the sample study suffering from felling tiredness and headache which
they start to recovered their health gradually after taken medication within

first and second month of treatment.
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Regarding iron foliate supplement it is a routine measure to prevent
anemia in pregnancy which is adopted in Iraq since many years (starting
from the second trimester of pregnancy). Study the adherence of pregnant
women to the intake of this supplement in the study sample revealed that
about three quarter (71%) of the anemic pregnant women were either
not taking the supplement or irregularly taking it and there was significant
association between anemia and the intake of the supplement (P value =
0.004) which is the same findings found in a study done in Iraq /Baghdad
2016 (Abd Alfatah, et al., 2018) and in Egypt by (Sultan, et al., 2019).

Conclusion and Recommendation

high prevalence of anemia in this study and its association with
factors related to unhealthy dietary habit, poor family planning and poor
adherence to ferro-foliate supplement intake is highly recommended that
more effective educating programs about the importance of balanced diet
and family planning have to be started in early reproductive life of women
(preconception) and raise awareness about the importance of iron foliate

supplement during pregnancy.

Financial support and sponsorship
Nil.

Conflict of Interests
The researcher declare that they have no conflicts of interest in relation

to this study.

E59



gAI-Esraa University College Journal for Medical Sciences Vol.(3), No.(3)-2022

anemia and all previous variables except the place of providing antenatal
care (p =0.161).

The result of first trimester anemia might explained by the possibility
of existing of an early anemia before starting pregnancy while second
trimester anemia might be due to expansion of plasma volume compared to
red blood cell volume (hem remain same concentration) causing progressive
hem dilution mostly during 30th—-35th week of gestation lead to reduce
hemoglobin concentration mainly in the second trimester of pregnancy and
in turn increases the percentage of anemia in this trimester (Hussain and
Younis, 2019).This came in line with a study done in Saudi Arabia where the
highest percentage of anemia was in the 2nd trimester - (Bardisi, 2015) also
the statistic association of anemia with multigravida and Inter pregnancy
interval of less than two years in this study could be attributed to loss of
iron and other nutrients as a result of repeated pregnancies (Alene and
Dohe,2014) and it was confirmed by other studies conducted in Iran by
(Mirzaie, et al.,2010) and in Turkey by (Pehlivan, et al., 2010).

Study food habit of the anemic pregnant women in our study reveal
that most of them(94%) eating animal source of food rich with iron at least
once weekly but more than halve of them(58%) either daily or sometimes
drinking tea after main meal a pattern reflecting unhealthy dietary habits
because some food items are known to be rich in iron, but some others
are chelator and might cause anemia like tea (Alene and Dohe, 2014). The
study showed as well a significant association between anemia and food
habit of the pregnant women (p value = 0.000) which is coincident with a
study done in Baghdad by (Abd Alfatah, et al., 2018 and in Egypt by (Sultan,
etal.,, 2019).
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Regarding the severity of anemia,79 % classified as moderate anemia
and 21% as mild while there was no severe anemia, this classification was
compatible with a study done by (Mgongo, et al., 2018) but wasn’t compatible
with many studies as the study done in Iraq /Al-Samawa by (Hussain and
Younis, 2019), Saudi Arabia by (Bardisi, 2015) Iran by (Mirzaie, et al., 2010),
Ethiopia by (Anato, et al., 2017) and (Meleko, et al.,2017) where the highest
classification of anemia was mild anemia.

In pregnancy, anemia is related to different socio-demographic
and behavioral factors (Gedefawa, et al.,, 2015). in our study fifth (20%)of
the anemic pregnant women were less than 18 years,only 20 % had high
education and most of them (88%) were housewife that their husbands had
governmental employee (75%).These result might be explained by the facts
that higher education leads to better access of health information and better
nutrition still, the study found no statistical association between anemia and
any of the socio-demographic factors except that with occupation of the
women (p = 0.044),which was unisonous to a study done in Iraq /Al samawa
in 2018 (Hussain and Younis, 2019) and a study done in Yemen by (Wahdan,
et al., 2017) where there was no association between anemia and age and
to a study done in Turkey by (Pehlivan, et al., 2010) where there was no
association between anemia and education.

Regarding obstetric history the highest percentage of the anemic
pregnant women were multipara (74%) in the second trimester of pregnancy
(47%) (those in the first trimester constituted 36% and in the third 17%) with
less than two yearsinter-pregnancy interval (54%),received ANC care at public
sector(53%) and had no history of bleeding(88%), abortion(80%),stillbirth

(86%) or live birth(65%). There was statistical significant association between
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Table 5. Association of anemia with food habit.

Variables characteristic Anemic P-value Chi-square test
Drinking tea after main meal Yes daily 42 (19%) 0.000

Some times 85(39%)

NO 90 (41%)
Eating animal source of food rich with iron | Yes weekly 78 (36%) 0.000

Sometimes 126 (58%)

NO 13 (6%)

Regarding supplement (iron foliate) intake about three quarter (71%)
of the anemic women either not take them or irregularly taking them and
there was significant association between anemia and the intake of them

with a P value = 0.004 as showed in Table (6).

Table 6. Association of anemia with supplement intake (iron foliate).

Supplement intake
Non-intake Regular intake Irregular intake
Total
No. % No. % P-value No. % P-value
12 9 40 29 0.355 86 62 0.004 138
Discussion

The prevalence of anemia in the study sample constituted 53% which
indicate a severe public health problem which is coincident with a study
done in Iraq/ Baghdad (Khalil, 2017), in Al-Samawa by (Hussain and Younis,
2019), in Egypt by (Elzeiny, et al., 2019),Yemen by (Wahdan, et al., 2017) and
Ethiopia by (Meleko, et al., 2017) but the prevalence of the current study
was higher than that found in a study done in Irag/Baghdad (Alfatah, et al.,
2018,), in Turkey by (Pehlivan, et al., 2010,) and in Tanzania by (Mgongo, et
al., 2018).
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(% 86)or live birth(%65).There was statistical significant association between
anemia and all previous variables except the place of providing antenatal
care (p =0.161),as showed in Table (4).

Table 4. Association of anemia with obstetrical history

Variables characteristic Anemic P-value Chi-square test

Trimester 1st trimester 79 (36%) 0.035
2nd trimester 102 (47%)
3rd Trimester 36 (17%)

history of bleeding Ante partum hemorrhage | 25 (12%) 0.003

place of providing antenatal care ANC | Public 116 (53%) 0.161
Private 101 (47%)

Parity Prime Para 56 (26%) 0.000
Multi Para 161 (74%)

Inter Less than 2 years 87 (54%) 0.001

pregnancy interval 2 years or more 74 (45%)

still birth No still births 138 (86%) 0.014
21 23 (14%)

Abortion No abortions 129 (80%)
21 32 (20%) 0.015

Live births No live birth 105 (65%) 0.000
21 56 (35%)

Table (5) showed food habit of the anemic pregnant women where
more than halve of them(58%) either daily or sometimes drinking tea after
main meal but most of them(94%) eating animal source of food rich with iron.
A significant association between anemia and food habit of the pregnant

women was found (p value = 0.000).
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Regarding the socio-demographic characteristic of the anemic pregnant
women about fifth of them were less than 18 years(20%) and only 20% had
institution or collage education also most of them were housewife (88%)and
their husband were governmental employee(75%) as showed in Table (3).The
table also showed that there was statistical significant association between
anemia and occupation of the anemic pregnant women (p = 0.044), while

there was no significant association with other socio demographic variables.

Table 3. Association of anemia with socio-demographic characteristic

Variables characteristic Anemic P-value Chi-square test
Age group of pregnant less than 18 43 (20%) 0.937
women 18- 25 76 (35%)

26- 34 56 (26%)

35 and more 42 (19%)
Educational level of llliterate 38 (18%) 0.127
pregnant women Read and write and primary 67 (31%)

Intermediate and secondary 68 (31%)

Institution and collage 44 (20%)
Occupation of pregnant House wife 190 (88%) 0.044
women Governmental employee 13 (6%)

Private employee 14 (6%)
Occupation of Husband Governmental employee 163 (75%) 0.897

Private employee 54 (25%)

Regarding obstetric history the highest percentage of the anemic
pregnant women were multipara (74%)in the second trimester of pregnancy
(47%) (those in the first trimester constituted 36% and in the third 17 %)with
lessthan two yearsinter-pregnancy interval (54%),received ANC care at public

sector(53 %) and had no history of bleeding(88%),abortion(80 %),stillbirth
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lessthan18years. It also showed that about half(53.8%) of them had low

level of education(illiterate,read and write or primary education) and most of

them(90.5%)were housewife while three quarter of their husbands(75.0%)

were governmental employee.

Table 1. Distribution of the study sample according to socio-demographic characteristics.

Variables Frequency No. Percentage %
Age group of less than 18 73 18
pregnant women 18-25 142 36
26-34 109 27
35 and more 76 19
Education level of llliterate 79 19.8
pregnant women Read and write or primary 136 34.0
Intermediate and secondary 116 29.0
Institution and collage 69 17.2
Occupation of House wife 362 90.5
pregnant women Governmental employee 18 4.5
Non- Governmental employee 20 5.0
Occupation of Governmental employee 300 75.0
Husband Non- Governmental employee 100 25.0

The prevalence of anemia in the study sample constituted 53% mostly

of moderate type (79%) as showed in Table (2)

Table 2. Prevalence and severity of anemia among study sample.

Prevalence Frequency No. Percentage %
Anemic 217 53
Non-anemic 183 47
Total 400 100

Severity of anemia

Moderate 172 79
Mild 45 21
Total 217 100
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measures given during the second trimester of pregnancy were filled through

face to face interview with the pregnant women.

Data collection and analysis

After data collected an electronic data form designed using the
Statistical Package for Science Services (SPSS version 16) program for
analysis. Categorical variable was summarized as numbers and percentages
presented in form of tables and chi square test used to assess the association
between anemia and the risk factors all variables with a p- value less than

0.05 were considered as statistical significance.

Ethical issues

Official approval from the scientific committee in the DOH and the
included health districts and PHCCs was obtained, during interviews, aim
of the study was explained to all participants, verbal consent was taken
from each pregnant woman before enrolled in the study and privacy of the

participants was respected during collection of data.

Limitation of the study
The study did not cover other known factors associated with anemia

such as parasitic infestation (by doing stool examination).

Results
This study enrolled 400 pregnant women the socio demographic
characteristics of the studied sample in Table (1) showed that the highest

percentage(36%) were between 18-25 years, while the lowest (18%)were
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Sample size and sampling

a purposive sample of 400 pregnant women were included in the study
(sample size estimated using the general formula for targeted population
size, allowed error 5% and prevalence of anemia in the population supposed

to be 50% and confidence interval of 95%).

Definition of variable, study procedure and data collection tool
Conceptual definition of anemia
a condition in which the number of red blood cells or their oxygen-

carrying capacity is insufficient to meet physiologic needs.

Operational definition of anemia

Hemoglobin level of less than 11 gm./dl or hematocrit level less than
33%, at any point during pregnancy.

Data were collected through irregular visits to the included primary
health care centers (3 visits /week) level of Hemoglobin was measured to
each pregnant women included in the study with Hemocuehemoglobin
meter machine by the laboratory health worker.

Laboratory methods: Hemoglobin was measured on site, usinga drop of
whole blood collected in micro cuvette, with the HemoCue haemoglobimeter
machine which was calibrated before. The severity or level of anemia was
determined as following: Mild (hemoglobin level between 10.0- 11 gm./dl),
Moderate (hemoglobin level between 7.0- 9.9 gm./dl), Sever (hemoglobin
level less than 7 gm./dl) (Prakash et al., 2015).

A self-designed questionnaire contained a socio demographic,

obstetrical history, diet habit and intake of iron foliate as a preventive
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causes of maternal morbidity and poor perinatal outcome and still on top of
the list of risk factors associated with pregnancy (MOH, Annual Statistical
Report, 2015, 2016 and 2017).

In this study aim to determine the prevalence of anemia and associated
risk factors among pregnant women attending antenatal care units in

Baghdad Al-Karkh Health Directorate (DOH).

Materials and Methods

Setting: Design of the study, when and where

A cross sectional study conducted among pregnant women attended
antenatal care (ANC) units in Primary Health Care Centers (PHCC) in Baghdad
Al-Karkh Health Directorate during the period between February—April 2019,
four district, from a total 10 districts were selected according to geographical
area (Al-Kademia from North, Al Elam from South, Al-Dura from East and Abu
Grab from West) then 3 PHCCs from each district were randomly selected.
(Twelve Primary Health Care Centers were studied from a total of 104 PHCCs

in Baghdad Al-Karkh Health Directorate).

Population, inclusion and exclusion criteria

pregnant women at any age who were in the 1st, 2nd and 3rd trimester
of pregnancy, lived within the geographical area of the selected health
centers and accepted to participate were included while pregnant women
who had history of Thalassemia, sickle cell anemia,hypertension,renal

disease, thyroid disease were excluded.
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Introduction
Anemia is a global public health problem occurs at all stages of life

but it is more prevalent during pregnancy due to high iron needs (Hussein
&.Ali,2012,PP4). World Health Organization (WHO) has defined anemia in
pregnancy as the hemoglobin (Hb.) concentration of less than 11 g/dI (WHO,
2015), Anemia in pregnancy is a major public health problem, especially in
developing countries according to (World Health Organization) classification
Prevalence of anemia of 240% in a population is classified as a severe public
health problem)It affects 41.8% of pregnant women globally (Abdul Wahid
and Ahmed 2017). it is found to be 50% in India, 43% in Bahrain, 39%in
Algeria and 37%, 36% and 34% of pregnant women in Jordan,Turkey and Iran
respectively (WHO, 2016). In Iraq the prevalence was 37.9% in 2007 (Iraqi
family health survey (IFHS), 2007) and increased in 2012 to 39.4% where
a study done by Irag Nutrition Research Institute but this study excluded
Baghdad Al-Karkh Health Directorate and Kurdistan Governorates needs
(Hussein and Ali,2012). since that time there was no survey about anemia
during pregnancy done in Iraqg.

Regarding the main risk factors associated with anemia during
pregnancy, they are either due to low intake or poor absorption of iron
(because of high phytate compound in diet), chronic infections or parasitic
diseases.Bleeding, haemoglobinopathies and demographic, cultural, and
socioeconomic factors(in developing countries) can affect the occurrence of
anemia in pregnancy as well (Stephen, et al., 2018 and Ahmed, et al., 2013).

Although routine iron-foliate supplementation to all pregnant women
(starting from the second trimester of pregnancy) has been established for a

decadesin Iraqg, anemiain pregnancy is one of the most common preventable
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intake is highly recommended that more effective educating programs
about the importance of balanced diet and family planning have to be
started early in reproductive life of women and raise awareness about the
importance of regular intake of iron-foliate supplement during pregnancy.

Keywords : Anemia ,Risk factors , Pregnant , Health care.
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Abstract

Introduction: Anemia in pregnancy is one of the most common public
health problems in developing country,it is commonly associated with poor
pregnancy outcome and can result in complications that threaten the life of
both mother and fetus. The main risk factors associated with anemia during
pregnancy are low body storage of iron ,low intake of iron, poor absorption
of iron from diet, chronic infections, and parasitic diseases .

Objective: To determine the prevalence of anemia and associated risk
factors among pregnant women attending antenatal care units in Baghdad
Al Karkh Heath Directorate, Baghdad/Iraq .

Materials and Methods: Descriptive cross-sectional study, included
400 pregnant women attended antenatal care clinic at 12 primary health
care centers (3 from each of the 4 health care districts that were selected
according to geographical area) in Baghdad Al-Karkh Heath Directorate. the
study was conducted from February -April 2019. Data were collected through
a questionnaire especially designed by the researchers which included
socio-demographic factors, obstetric history ,nutritional habits and ferro-
foliate supplement intake , measuring of hemoglobin level was done using
hemoglobin meter then data entry and analysis were done using statistical
program Statistical Package for the Social Sciences (SPSS) version : 16.

Results: prevalence of anemia was 53%, mostly (79%) of moderate
type. Anemia was significantly associated with history of less than two years
inter pregnancy interval and multiparty it was also associated with irregular
intake of iron-foliate supplement and unhealthy food habit .

Conclusion: high prevalence of anemia in this study and its association

with factorsrelated tofood habit, family planning and iron-foliate supplement
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Fig. (1): Mandibular cortical width measurement.
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Fig. (2): ROC area for MCW measuring the diagnostic reliability for Osteoporosis.
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Conclusion: CBCT image can be used as a mean to diagnose and

predict osteoporosis patients by measuring MCW with a very good diagnostic

reliability, also MCW is related to BMD condition rather than aging.

Table (1): Descriptive and statistical test of Mandibular Cortical Width among study groups.

Groups

Kruskal-Wallis test

Sig.

Statistics
Non-Osteoporosis 20-30 Non-Osteoporosis 50+ Osteoporosis 50+
Minimum 3.05 2.15 1.35
Maximum 5.25 4.65 5.10
Mean 3.768 3.540 2.343
*SD .611 571 .835
Median 3.550 3.625 2.175

0.000

HS

HS=Highly significant at P<0.01.

Table (2): Multiple Comparisons of Mandibular Cortical Width among groups.

(1) Groups (J) Groups P-value
Non-osteoporosis (20-30) Non-Osteoporosis (50+) 0.602
MR=21.50 MR=19.50 NS
Osteoporosis (50+) Non-Osteoporosis(50+) 0.000
MR=12.70 MR=28.30 HS

HS=Highly significant at P<0.01, NS=Non Significant at P>0.05, MR=Mean Rank

Table (3): Validity of Mandibular Cortical Width and in diagnosis of osteoporosis

Variable AUC

Optimal Cutoff point

%Sensitivity

%Specificity  SE

Asymptotic Sig.

MCW 0.890

2.6250

920 95

0.063

0.000

HS=Highly significant at P<0.01.
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statistically significant this is confirmative to studies of Kingsmill and
Boyde,(1998); Soltani et al.,(2017). Our result disagrees with the studies of
Dutra et al., (2005) who stated that aging has a consistent remodeling effect
on the cortex of the mandible by using panoramic radiography.

Small sample size and inclusion of subjects with osteopenia with
T-score (-1to -2.4) could be of direct effect to the results that did not reach
the level of significance.

Regarding osteoporosis MCW was strongly affected and it was decreased
as the mean rank for the Group C was lower than the mean rank for Group
B with high significance. Our result agrees with Ledgerton et al., (1999) and
Bras et al.,(1982) who stated that the Mandibular inferior cortical thickness is
reduced in older females and it could be used as a predictor for osteoporosis
And agrees with Taguchi et al,2003, and Papamanthos et al,( 20140 studies.
Black et al.(1996) stated that Endosteal, intracortical and trabecular bone
resorption in association with osteoporosis are well known in the skeleton.

Kribbs et al.,(1989) and Klemetti et al., (1993) found that The thickness
of the inferior border tends to be reduced in subjects with osteoporosis.

Bollen et al., (2000) and Klemetti et al.,(1994) said that Individuals with
osteoporosis are likewise more likely than controls to have erosions on the
mandible's inferior border.

When we used ROC Curve in this study to measure the diagnostic
reliability for GAI, and MCW in relation to a reference line and to check their
ability to predict presence of osteoporosis in patients, MCW was very good
as the AUC was (0.890) with sensitivity of 90% and specificity of 95% with
cut-off point was (2.6250), This agrees with the result of Nagi et al.,(2014),
also with study of Papamanthos et al., (2014).
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(test) in comparison with other tests. Sensitivity, Specificity and cutoff values
were also determined. For all tests, Statistical significance level was set at
P<0.05.

Results

The study sample was separated into three groups based on DEXA
readings and age to see if the variable is changed by age, osteoporosis, or
both: Group A composed of non-osteoporotic (20-30) years old, Group B
composed of non-osteoporotic 50years and above, and Group C composed
of osteoporotic 50years and above. Descriptive and statistical analysis for
MCW among study groups showed a high significant difference among
groups p<0.01 Table 1.

At p>0.05, multiple comparisons of MCW between study groups
revealed no significant difference between Group A and Group B, but a
significant difference between Group B and Group C Table 2.

Table (3) shows the validity of MCW as diagnostic tools for osteoporosis,
MCW was highly significant at p<0.01 and has a very good validity as it,
(AUC=0.890), with an optimal cutoff value of (2.6250).

Discussion

Periosteal bone balance is mildly positive, Endosteal and cancellous
bone balances are somewhat negative, resulting in cortical and cancellous
thinning as people age. Endosteal resorption outpaces periosteal creation,
resulting in these relative alterations.(Kini and Nandeesh, 2012).

This study showed that the MCW is not significant with age although

the mean rank for the Group A was higher than Group B but it was not
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CBCT scan analysis: Following the exposure, the picture was shown on
the monitor as secondary reconstructed images in three orthogonal planes
(axial, sagittal, and coronal), as well as a three-dimensional image (3D),
and the subsequent measurements were made: The curved slicing option
was chosen, then the coronal view was picked, and an arch was manually
produced (arch reconstruction), then it was picked, and an arch line was
formed to rebuild the OPG lay out view, and by scrolling the mouse, it was
ensured that the lower edge of the mandible fully appears especially at the
mental foramen area, the mental foramen was located, then sagittal view
from the curved slicing was selected and by scrolling the mouse the mental
foramen opening area (slice) was selected. Cortical width at mental foramen
region was assessed by measuring the width from the upper edge (inner
side) of lower cortical bone to the lower external side of the cortical bone
(the whole cortex), The cortical width was assessed bilaterally and the mean
cortical width was calculated. Fig. 1.

Statistical analysis: Interclass correlation was used to check inter-
examiner and intra-examiner calibration. Statistical analysis was computer
aided using SPSS version (21) (statistical program for social sciences), and the
T-score of the DEXA scan was normally distributed. Mandibular Cortical Width
(MCW) and Age both had normal distribution, MCW was best explained by
Kruskall-wallis test to describe the mean, standard deviation (SD), median,
and mean rank. Additionally statistical significance was evaluated using
Multiple-Mann Whitney-U test. Receiver Operator Characteristic (ROC)
curve was used to evaluate the diagnostic reliability of Mandibular Cortical
Width (MCW) as a measurement tool to detect osteoporosis patients. The

area under the curve (AUC) measures the validity of the variables measured
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All patients were signed on an informed consent form after their
agreement to participate in this study, the aim of the study and methodology
was explained in details for each patient they were also informed that they
were free to withdraw at any time they want during the study in accordance
with the Declaration of Helsinki 1964, and its later amendments.

Exclusion criteria included originally diagnosed patients with any
other metabolic bone disease, diabetics, people who smoke and alcoholics,
pregnancy, cancers with bone metastasis or renal disease, patients taking
any medication that affects bone metabolism, and patients suffering from an
acute traumatic injury to the mandible.

The T-score in the lumber spine was measured by Dual Energy X-ray
absorptiometry (DEXA) scanner (Stratos) machine, origin (France) , DEXA
device uses a pencil beamwidth method with micro-emission of x-ray with a
scan time of 90 seconds and a bear weight of 150 kg, a computer system for
image manipulation and displaying on a computer LCD monitor (LG).

Bone mineral density (BMD) was evaluated according to World Health
Organization (WHO), normal (T-score > -1.0), osteopenia (T- score between
-1.0 and -2.5), and osteoporosis (T- score < -2.5) (Asian-audit, 2009). The
CBCT machine used in the research was a Kodak 9500 cone beam 3D
system produced by Care Stream, France, year 2012, with Large wide -
field mode (18height 20.6 cm diameter) (full skull) parameters of 10 ma,
90kv, and exposure time of 10.08 seconds with voxel size 300, and viewer
operating systems (care stream 3D imaging established by the same CBCT
manufacturing company) with LG computer device with windows XP to

visualize and manipulate images.
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The jawbone cortex is different from other body parts (e.g., cortical
femur and tibia) it is thinner. This is the reason why resolution low computed
tomography (CT), could under estimate its thickness due to the partial
volume effect. On the other hand, cone beam CT (dental CBCT) has a less
dose of radiation and better resolution, these features enable more precise
measurement of jawbone cortical thickness and this makes it favorable for
most dental practioners. (Wang et al., 2021) Osteoporosis related to aging
primarily reduces the density of trabecular bone, and not many researchers
investigated the relationship of cortical bone thickness to osteoporosis
especially that of the jawbone. ( Wang et al., 2020) Few to our knowledge
have studied osteoporosis using CBCT but none had studied MCW in
osteoporotic patients using CBCT.

Aim of the study: This study is done to estimate the efficacy of CBCT to
diagnose osteoporosis, or at least to predict those patients earlier and refer

them to a specialist to improve prognosis and prevent future fractures.

Materials and Methods

A sample of 60 individuals was selected depending upon female
patients attending AL-Sadir Specialized Dental Center for CBCT evaluation,
they were all volunteers, at the same day Each patient was asked to perform
a DEXA scan for bone mineral density evaluation at AL-Wasity Medical
Hospital at the DEXA unit, based upon age and bone mineral density the
sample was categorized into three groups: Group A: 20 non-osteoporotic
females with(20-30) years old as control group, Group B: 20 non osteoporotic
postmenopausal females with 50 years old and above, and Group C: 20

postmenopausal osteoporotic females with 50 years old and above.
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Introduction

Osteoporosis is a widespread health issue. It is distinctive for decreased
bone mineral density and increased fracture liability.(White, 2002) Fracture
may occur at any bone especially femoral, vertebrae and distal forearm.
(Chami et al., 2006) It affects females more with percentage of 1:2 whereas
percentage in men is1:5 after 50 years old.(Patel et al., 2015)

Dual-energy X-ray absorptiometry (DEXA) is the best modality used
in bone evaluation ,,gold standard" to determine bone mineral density
loss.(Popescu et al., 2011) "The silent thief" is often how osteoporosis is
described because it progress with no symptoms that can be felt by the
patient.(Al-Sowayan, 2014) Also early detection is important to decrease
fracture rates and enhance the life quality for patients and health care
system.(Papamanthos et al., 2014)

On the other hand since the appearance of Cone beam computed
tomography (CBCT) in dentistry in 1998, it is commonly used. It produces 2-
and 3-dimensional images of the interpreted location with cheaper expenses
and less radiation comparison with multi-detector computed tomography
(MDCT).(Barngkgei et al., 2015) This imaging modality also facilitate
evaluation of linear values of bony and dental structures to be fulfilled
correctly and reliably . (LACIN et al., 2018)( LACIN, 2018)( FOKAS et al., 2018)

The jawbone is composed of spongy trabecular inner bone surrounded
by compact bone of high density externally.(BKO et al., 2020) Many previous
researches had studied MCW and the relation of BMD deterioration and
aging process with MCW, but most of these researches used OPG, CT, or

even intra oral radiographs.
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Abstract

Background: Bone is a living tissue, it consistently undergoes modeling
and remodeling to withstand growth and functional demands. Differences in
female Hormones influence bone quality and quantity particularly through
post menopause leading to susceptibility to osteoporosis. This is a study of
the effect of osteoporosis on mandibular cortical width in post-menopausal
females to distinguish it from aging effect by using Cone Beam Computed
Tomography (CBCT).

Aims: to distinguish the effect of osteoporosis from the effect of aging on
mandibular cortical bone by using Cone Beam Computed Tomography (CBCT).

Material and method: group sample composed of 60 Iraqgi females
sectioned into 3 groups based upon their age and osteoporosity status that
was estimated by Dual Energy X-ray Absorbometry (DEXA) scan, Group A (20-
30 years, non-osteoporosis), Group B (50years and above, non-osteoporosis),
and Group C (50years and above with osteoporosis), each patient had a
cone beam computed tomography scan, then mandibular cortical width at
mental foramen area was studied among groups. Also Receiver Operating
Characteristic (ROC) curve was used to check Mandibular Cortical Width
diagnostic reliability.

Result: Mandibular Cortical Width showed non-significant difference
between Groupl and Group2, while it showed a high significant difference
between Group2 and Group3. Also ROC curve analysis showed very good
diagnostic reliability.

Conclusion: Mandibular Cortical Width was not affected by ageing
factor, whereas it showed a significant decrease due to osteoporosis effect.

Keywords: Osteoporosis, Age, Mandibular Cortical Width, CBCT,
ROC curve.
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with cleft in left side have higher MDL followed by those with bilateral cleft
while lowest in those with cleft in right side with significant difference further
more multiple pairwise comparisons, only between right and left , MDL
has the significant difference while other comparisons are not significant.
These results supporting the previously stated that the pathological issues
associated with cleft palate and the disturbance in cranial pressure system
influence the size of mastoid air cell system during the childhood (Trotic et
al.,2012).

Conclusions

Significant differences were observed in the morphology of Sella
Turcica between subjects with and without cleft palate. Dimensions of Sella
turcica where higher in normal individuals when compared to cleft patients
with significant length and diameter changes. Sella bridging were observed
much frequently in cleft palate patients with type 1 being more prominent,
and type 2 being 15% more present among cleft patient when compared
to normal individuals. Mastoid density was higher in cleft patients when
compared to normal individuals. It is necessary to correlate between the
anatomical variations in growth and development of craniofacial structures
to reach the precise diagnosing improving oral and maxillofacial health
care. We suggest to do further research to fully understand the correlation
between cleft palate and different anatomical landmarks We also suggest
studying the relation between mastoid density and Sella Turcica in the

diagnosis and treatment of other craniofacial anomalies
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equalizing of middle ear pressure with the atmospheric with knowing that
cleft palate patients having a disturbion in the pressure system of the cranium
(Imija et al.,2019). One can anticipate abnormalities with such structure in
patient with cleft palates. In this study, dimensions of Sella find higher in
the control more than those in the study and significant difference between
groups in length and diameter but not significant difference in height. These
results attributed to a common origin was supported by other researchers
Cinnamon (2009) and (shah et al.,2011). The angles produced by the outline
of the tuberculum Sella, the shape of both the clinoid processes and their
fusion which is often known as ‘Sella Turcica Bridge’ (Becktor et al.,2000) ,
(Choi et al.,2001). In this study type 1 is most predominant than type 2 and
that although both type 1 and type 2 are higher in study than that in control
but with no significant association. Type 2 (Partial calcification in which the
length was equal to or less than three fourths of the diameter). ST bridging
is higher in this study group than that of the control by 15%. Recent studies
demonstrated that alterations of Sella Turcica morphology can be related
to canine impaction (Baidas et al.,2018),tooth transposition (Leonardi et
al.,2011) and teeth agenesis Our results showed a correlation of between
cleft palate and bridging which can be of relevance to the previous studies
showing the correlation of the bridging to other oral structure anomalies.
(Scribante et al.,2017). Changes in bone density and hard tissues that may
indicate the presence of any pathological alteration, Mastoid density in
both right and left are higher in study than those in control with significant
difference mastoid density in right side, subjects with left cleft have higher
MDR followed by right cleft while lowest in those with bilateral cleft but with

no significant difference while about Mastoid density in left side, subjects
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Discussion
Cone-Beam Computed tomography CBCT was introduced as an

emerging modality for maxillofacial imaging, due to the limitation provided
by other 2-Dimentional available modalities and for the requirement of our
research topic to evaluate 3-Dementional objects within the human body
being the Sella turcica and the mastoid process CBCT proved to be the
modality of choice for its functionality and ability to analyses structures and
as recent studies have validated this technique to study specific areas with
significantly lower radiation than CT. (Leonardi et al.,2006).

the Sella Turcica is a crucial landmark in the base of the skull. It not
only provides a stable reference point for the cephalometric analysis, it also
houses the pituitary gland. (Zain-alabdeen et al.,2012). Various investigations
have been done on the morphology of ST with varying techniques(Hasan
et al.,2019),( Yasa et al., 2017). In the current study, no significant gender
disparities of the ST morphology in all seven parameters were found

Cleft lip and palate (CLP) is the greatest frequent congenital
malformation in the craniofacial region. Majority of CLP appears to be arise
from combination of genetics and environmental factors(Cura et al.,2016).
Thus identifying landmarks and diagnostic measures for specialist to help in
the diagnosis, treatment and prognosis for these patients is essential.

Throughout the embryonic period, the location of the Sella Turcica is
regarded to be the location for neural crest cell to migration from and to the
nasomaxillary developmental area, because of the common origin, a change
in the morphology of these Sella Turcicae from an individual to another will
have an impact on the palate and since mastoid process development is also

derived from the same embryonic arch and with one of its function being the
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mastoid density in right side, subjects with left cleft have higher MDR
followed by right cleft while lowest in those with bilateral cleft but with no
significant difference while about Mastoid density in left side, subjects with cleft
in left side have higher MDL followed by those with bilateral cleft while lowest
in those with cleft in right side with significant difference further more multiple
pairwise comparisons, only between right and left , MDL has the significant

difference while other comparisons are not significant. Table 5 and Figure 6.

Table 5. Descriptive and statistical test of mastoid density (right and left) among cleft types

Minimum Maximum Mean +SD +SE F P value
MDR Right 199.000 547.300 350.405 92.047 20.582 1.564 0.216"
Left 210.000 932.300 375.862 129.173 20.684
Bi 114.300 441.600 324.024 79.857 17.426
MDL Right 147.000 449.000 301.815 90.956 20.338 3.544 0.034*
Left 131.300 777.000 379.479 138.094 22.113
Bi 131.300 522.300 321.829 86.428 18.860
500.00]
right
left

bi

Mean (mm)

350,40 273352

324.024

Index1

Error bars: 95% Cl

Fig. 6. Correlation of mastoid density (right and left) among cleft type.
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type 1 is most predominant than type 2 and that although both type 1
and type 2 are higher in study than that in control but with no significant
association. Type 2 (Partial calcification in which the length was equal to or
less than three fourths of the diameter). ST bridging is higher in this study
group than that of the control by 15%. Table 3.

Table 3. Distribution of bridging type among groups.

Groups
Total
Study Control

Bridging typel N. 44 21 65
% 55.00 70.00 59.09
%T. 40.00 19.09 59.09

type2 N. 36 9 45
% 45.00 30.00 40.91
%T. 32.73 8.18 40.91

Findings below show that the mastoid density in both right and left are higher

in study than those in control with significant difference Table 4 and Figure 5.

Table 4. Descriptive and statistical test of mastoid density (right and left) among groups.

Variables Groups
(mm) Study Control
Min. Max. Mean +SD Min. Max. Mean +SD T test P value
MDR 114.300 | 932.300 | 355.890 | 110.239 | 118.000 | 514.000 | 258.360 | 100.080 | 4.234 0.000*
MDL 131.300 | 777.000 | 344.930 | 119.396 | 121.300 | 511.000 | 245.110 | 106.878 | 4.014 0.000*
400.00- Eﬁf

300.00—

Mean

100.00—

200.00—

00—

Study

Groups

Error bars: 95% C|

Conirol

Fig. 5. Correlation of mastoid density (right and left) among groups..
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subjects with right cleft have higher length of Sella followed by those
with bilateral while the lowest with left, regarding height and width of Sella,
subjects with left have higher dimensions of both width and height followed
by followed by those with bilateral while the lowest with right cleft, but all

these findings are not significant. Table 2 and Figure 4.

Table 2. Descriptive and statistical test of Sella dimension among cleft types.

Minimum  Maximum Mean +SD +SE F P value A
SL Right | 5.900 11.200 8.845 1.618 .362 0.906 | 0.408
Left 2.000 11.700 8.167 2.127 341
Bi 5.500 10.900 8.267 1.549 .338
SD Right | 7.000 12.000 10.190 1.418 317 0.049 | 0.952
Left 6.000 13.900 10.349 2.217 .355
Bi 7.200 14.300 10.343 1.813 .396
SH Right | 4.800 10.500 7.500 1.424 .318 0.072 | 0.931
Left 4.000 12.000 7.656 1.640 .263
Bi 5.300 10.300 7.605 1.267 .277
12,004
right
left
bi

Mean (mm)

10.150]10.349710 343,

167267

sD SH

Dimensions

Error bars: 95% CI

Fig. 4. Correlation of Sella (length, diameter and height)(mm) among cleft type.
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females also both males and females find more in study than those in control,
but all these results not significant association. All dimensions of Sella find
higher in the control more than those in the study and significant difference
between groups in length and diameter but not significant difference in

height Table 1 and Figure 3.

Table 1. Descriptive and statistical test of Sella
(length, diameter and height)(mm) among groups.
Groups

Variables Control

(mm)

Min. [\ EVS Mean +SD

SL 2.000 | 11.700 | 8.363 1.869 | 6.000 | 11.600 | 9.290 | 1.412 | 2.464 | 0.015*
SD 6.000 | 14.300 | 10.308 | 1.919 | 9.000 | 14.800 | 11.467 | 1.288 | 3.056 | 0.003*
SH 4.000 | 12.000 | 7.604 | 1.480 | 5.300 | 9.500 | 7.803 1.017 | 0.680 | 0.498 "
12.00— Variables
MsL
dsb
8.00
£
E
& 6.00-
=
4.00
2.00
00— I T
Study Control
Groups

Error bars: 95% CI

Fig. 3. Correlation of Sella (length, diameter and height)(mm) among groups.
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3. Mean for these three points was calculated to represent the mean

radiographic density of mastoid process.

N B3 3

11.6rmen

Almm | 18mm

1A 1B 1C
Fig. 1. Sagittal view of CBCT image

Bottom

Fig. 2. Radiographic density

Results

110 subjects included in this study (80 study and 30 control) aged
10 - 23 years with mean + SD (15.39+3.29) and the first age group is the most
common than that second one and both age groups find in the study group

more than that of in control, regarding gender, males are most common than
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apparently Iragis normal persons. The CBCT scans were obtained by 3D Kodak
9500, Carestream, France, 2012, (FOV) was large mode (18 cm x 20.6 ¢cm) full skull,
10 mA, 90 Kv, exposure time 10.08 sec. voxel size 300. The radiographical
images were analyzed automatically by program software on desk top
computer unit, and examined by an expert Radiologist. from Sagittal view
of CBCT image area of ST were zoomed to determine the anatomical land
marks ST height horizontal line from TS to DS, ST depth vertical line from
middle length to deepest point of BPF and ST diameter oblique line from TS
to the farthest point on inner wall of ST. These measurements were used to
assess the level of bridging of ST length according to the standard scoring
scale 4 as follow The bridging was classified into 3 groups as follows

1. No calcification: This was assigned as type 1, in which the length
was either equal to or greater than three fourths of the diameter.
Fig. 1A.

2. Partial calcification: This was assigned as type 2, in which the
length was equal to or less than three fourths of the diameter. Fig.
1B.

3. Complete calcification: This was assigned as type 3, in which only
the diaphragm Sella was visible on the radiograph. Fig. 1C.

Fig. 1 from Sagittal view of CBCT image, full boundaries of mastoid

process were adjusted and the following measurements were done

1. A horizontal line was drown from anterior to posterior border of
upper base of mastoid process.

2. Three points were selected at upper, middle, and inferior areas
inside mastoid process and the number of gray value at these

points were recorded, Fig. 2.
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enabling them in studying growth in population by superimposing these
structure in longitudinal basis and during treatment and result assessment.
Given these facts it's at utmost value to study this structure and with its
variations in morphology from an individual to another, and with escalating
interestin the field of human craniofacial dysmorphology, with little resources
available as cephalometric standards in growth and development, setting
up normal standards would contribute in the elimination size and shape
abnormalities(Alkofide,2007). There is an increasing interest in the study
of human craniofacial dysmorphology, but there are few cephalometric
standards available in growth and development (Axelsson et al.,2013) The
development of the anterior part of the pituitary gland, Sella Turcica and
teeth share the involvement of neural crest cells. Also the dental epithelial
progenitor cells differentiate through sequential and reciprocal interaction

with neural crest derived mesenchyme (Morotomi et al.,2013).

Aim of the study
The aim of this study is to correlate between the morphology of Sella

Turcica and mastoid process density among cleft and non-cleft Iragi subjects

Materials and Methods

the current study had been conducted to compare between two major
study groups cleft palate patient group and normal individuals (10-23 years).
Totally, 110 subjects were chosen to participate in this research .A descriptive
comparative study between 80 individuals , who apparently Iragis cleft
palate patients attending the AL-flah dental specialized center in Baghdad —

Iraq, for investigation and treatment if there is any need. 30 individuals, who
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Introduction
The development of the craniofacial apparatus runs a highly regulated

and a sophisticated course, requiring a harmonized interaction of signaling
involving tissues and cells with two separate embryonic origins. Throughout
the embryonic period, the location of the Sella Turcica is regarded to be
the location for neural crest cell to migration from and to the nasomaxillary
developmental area, because of the common origin, a change in the
morphology of these Sella Turcicae from an individual to another will have
an impact on the palate and mastoid process accordingly, It has been
considered as a key diagnostic measure, Dental practitioners must be highly
knowledgeable about the morphology of these boney structure not only
to study the craniofacial and teeth morphology but to have a diagnostic
tool to study changes in craniofacial growth and evaluation of orthodontic
treatment. (Sathyanarayana et al.,2013) The cleft of the lip and palate is
the most common congenital anomaly affecting the cranio-facial region
(Vanderas,1987), (sayetta et al.,1989). The etiology of CLP is said to be
multi-factorial having both genetic and environmental causes. Clefts may be
localized defects or may be associated with widespread structural changes
in other parts of the skull (Ross,1965) During the studying and analysis of
the craniofacial and neurocanial apparatus, the Sella Turcica has been
regarded as a really valuable anatomical structure, the Sella point which can
be spotted at the center of the Sella Turcica is most frequent landmark to
be considered during orthodontics cephalometrics, it has been employed
to study the position of the maxillo-mandibular system in relation to the
cranium and to measure the relationship of the maxilla to the mandible,

studying these parameters facilitate orthodontist during diagnosis and
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variations in growth and development of craniofacial structures to reach the precise
diagnosing improving oral and maxillofacial health care.

Keywords: Sella Turcica, cleft palate, radiograph-mastoid process.
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Abstract

Background: Craniofacial development is complex, and to improve the
quality of life and surgical outcomes for individuals with craniofacial anomalies,
understanding of the basic cell and developmental biology behind pathological
craniofacial development is mandatory. The aim of this study is to correlate between
the morphology of Sella Turcica and mastoid process density among cleft and non-
cleft Iragi subjects. Materials and Method: Cone-beam computed tomography
images for 110 Iragi individuals (80 subjects with cleft palate and control group 30
non-cleft subjects) were analyzed automatically by a software program on desktop
computer unit by an expert Oral and Maxillofacial Radiologist. For both groups, Sella
Turcica in Sagittal view of CBCT image was zoomed to recognize the type of Sella
Turcica bridging and to measure its dimensions (Length, Diameter and Height). In
addition, Hounsfield density of mastoid process was recorded by taking mean of
measurements in three points (upper, middle, and inferior areas) inside the mastoid
process. A statistical analysis was applied to correlate between the parameters
measured according to the type of cleft palate and Sella Turcica bridging using
Statistical Package for social Science (SPSS version 21, Chicago, Illinois, USA). Results:
In the control group, dimensions of Sella Turcica were found to be higher than those
with cleft palate which are significant in length and diameter and not significant in
height. Also it was found that Type 2(Partial calcification in which the length was
equal to or less than three fourths of the diameter). ST bridging is higher in this study
group than that of the control by 15%. In addition, in this study, an important finding
was shown, the density values of mastoid process in Hounsfield Units (HU) are higher
significantly in the study than those in the control group alongside a strong correlation
with cleft type, the density value of mastoid process will increase according to cleft
side. Conclusion: Significant differences were observed in the morphology of Sella
Turcica between subjects with and without cleft palate which have a strong relation

to the density of mastoid process. It is necessary to correlate between the anatomical
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