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Converting Legendre Polynomials to Square
triangle Matrix

Summary

We know that Legendre polynomials deduced from the ordinary
differential equation of nth magnitude are:

1 d*(x?-1)"

B) = e T

Generates n-degree algebraic polynomials, which are used in many
engineering and algebraic applications.etc

In our research, we formulate polynomials in the form of an n-
ranked square matrix to facilitate dealing with polynomials from an
applied and computational point of view, and to employ them in
engineering fields.

key words:
Legendre polynomial, matrix Legendre polynomial, matrix

(Markov with prime n), lower trigonometric matrix, invers matrix,
Rodrig relation.
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Synthesis of new complexes using
ninhydrin and its derivatives

Abstract

In this research, complexes of bonded ninhydrin (NH) were
synthesized with copper and cobalt metals in a ratio of (1:1) and
(2:1), (linked: metal). Also, linked 4-nitrophenyl azo ninhydrine
hydrate (NANH) was with ninhydrine hydrate.

Some physical and spectral properties of NH and synthesized
complexes were studied by infrared spectroscopy (FT-IR), carbon
and proton nuclear magnetic resonance spectroscopy, and the
results of this study showed that they were in agreement with the

refined formula of these compounds.

Keywords: ninhydrin, Azo ninhydrin, metal complexes, ligand ratio

1) Master student at Albaath university, faculty of science, department of
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2) D. at Albaath university, faculty of science, department of inorganic
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Study of the positional combinatorial
Maker-Breaker game on some connected
graphs
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Main Supervisor: Dr. Hadeel Samir Barbara
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Abstract

In this research paper, we highlight the Maker - Breaker game,
when a certain condition is imposed on one of the players to move
within a walk or path, and the work environment is within a graph,
and each of the players tries to get as many vertices as possible
from graph made on it playing process.

Definitions and basic concepts required for this study have been
developed.

Three theorems are proven about how to play under certain
conditions on types of connected graphs.

Key words: Maker-Breaker games, combinatorial games,
Positional games, Complete graph, Cube graph.
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Investigation of Altered Gene Expression and
Hormonal change Resulting from Exposure to
TCDD of Genes Involved in the Estrogen
Biosynthesis Pathway in Ovarian Cells of
Female BALB/c Mice

N. Aldelli®, Ch. Soukkarieh®, A. Hanano®

Abstract

Dioxins are persistent organic halogenated toxins. Their toxic effect
appears through continuous activation of the Aryl-hydrocarbon
Receptor (AhR), a receptor protein within cells, which prevents it
from performing its role in maintaining homeostasis, which in
vertebrates leads to changes in the gene expression of many genes,
which may result in changes in cell growth and differentiation,
changes in metabolic and signaling pathways, and thus an
imbalance in hormonal balance. Thus, multiple damages appear that
vary according to the type of organism that is exposed to it. Due to
lack of data on molecular mechanisms that occur within the cells of
the female gonads after experimental doses of these compounds and
associated effect on the steroidogenesis, which affects fertility of
exposed females.

the aim of this research is to investigate the toxicological effects of
TCDD (2,3,7,8-tetrachlorodibenzo-p-dioxin), which belongs to
family of the most toxic dioxins, by studying the relative change in
gene expression of several genes within estrogen biosynthesis
pathway which responsible for transport and metabolism of
necessary cholesterol for synthesis of sex hormones were present in
the ovarian theca cells, the genes are (AhR, CYP1Al, LHR,
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CYP11A1, 3RHSD 2, HSD17B1, CYP19A1) by using real-time
quantitative polymerase chain reaction (RT-qPCR). In addition, the
hormonal changes of estradiol were performed by immunological
essay. Where we dosed adult female mice of the BALB/c strain with
a single oral dose at the age of 10 weeks, with two concentrations
(25, 50) pg/kg of TCDD and compared them with the control group.

The results of our study concluded that TCDD has the ability to
alter the gene expression of the most important genes responsible of
dioxin detoxification and gens within the biosynthetic pathway of
estrogen in the ovaries of exposed females, by depending on the
concentration of the dose given, accompanied by the hormonal
disruption of estradiol hormone, thus the possibility of changing
levels of steroidogenesis enzymes, and the impact of this on the
synthesis of steroid hormones, that necessary in regulating of
ovarian function, which could ultimately lead to disorders in fertility

Keywords: TCDD, AhR, Ovarian, Gene Expression, Estradiol
hormone, RT-gPCR.
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¢l o€ Lipophilic awall sl A8l Gl jall sanS5all il S gl
drug-metabolizing enzyme sl Y1 a3 53 el culiygal) aal crag
Gy (PA501AL eyl 4l ey s Phase 1 (CYP1AL) J) skl &
J & s DRE e ADR Ll g cleapad e TCDD S dans
MRNA sl Dsall (e Adaidl) dshiadl A (goll Qlaa¥ly (iilag S
st i ) Wle TCDD ddaulsy ARR Lapiii 535 Eua [S5] transcription
Ll o oled S8 st iy ANR asag Daas (6] Sosall il
ANR Ui e Jysal) L) =S el @l a6 oS8 ol b ) sal
b Saiy AR of ghsall 8 adhll coluhal) colal cum [T7] cagpell ) 6y
&) 5% L «APOPLOSIS zaysall WA e jiad Bub e Glwall (ps<
sab il 8 )50 ANR oy 31 [8] £5lsi¥) cilipall sy (ol sl gl
Alee A5 dpiall oyl Dligen Zlly mhi o gy Ll Clyall
canall Law AR gy Jally gand) 8 aal) awall 0065 Ll

2] A ad) A8lesll o)l

Ol ol g bl Hlue 3 ) blid) e 3l cluhal o,
Jsas ga INVItF0 dpia Llugl aa TCDD Jb dlebeadl DAY aladiul
G A paan 8 e e A1 o Ly i oS8 ol 8 el
@ by pea @y aigyiadl (nsS aie e TCDD J WA e daxy
canal & gl el g lhiall lead Lulu) dapadl o 3 cinvivo
D el el paaillg Aaldl slpdd) 5 o Ser S agdl Ayygpn
CSall 138 i) A Y1 L Canl) 13 jae gag G Ayead e (TCDD)

bl 0yl DA (e Gams il gaall g Laa) jlue 3 i) Laladl) e
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s antral follicles (ilwaisall diamndl Glyal) bl @yl Je
ey S g i) Gligesell ailacal S s il ligasgl g Llual
Theca cells 40l WD, Granulosa cells duuall WA faa (el L8

gy il ¢ lhual e Agguall Glagil) sty malll Capall daygn aadl)
Lol L sl gyl Caillaglly WLl Jab (e 4, Steroidogenesis enzymes
2l e Fsayedl SLY) Adee o clpdil) (8 SIS adiey S [9] sl i
cwyall andll eapedls Luteinizing Hormone (LH) cfslall ¢ gapedlS il
Al adanl lee ey oA Follicle-Stimulating Hormone (FSH)
@ sall dalse aa 3L Gumg ) ae FSH (e S dany 31 ([10] il
Lall DA o sasasall ol (apan 8 Aaly) JE Ll
Luteinizing (LHR) skl Oseed difie o iy LH (hsasedl
Lol clie o 28 G ofigm (5e (o8 (ig » 949 HOrmone Receptor
LY dasad bl Lnlits ) LH o difisall Lol (ga% cdalulall aasl) LA
8yapall Cllysall Fludil Gagyad dai @lldy o il Ly WA il ol 2
Gl ded 3 11 Jseed) plha¥) 40 Al el
CYP11Al (Cytochrome P45011A1), 3PHSD2 (3-beta dualiidl)

hydroxysteroid dehydrogenase 2), HSD17B1 (hydroxysteroid
& 325354l dehydrogenase 17B1), CYP19A1 (CytochromP450 19)

1] g il Cligasell g laaal e Gunaall LIS

sl Agygpeally Ganall WA 8 clagi¥) Gl shapall culiysall Lpaal Tyais

Badae by Aygall bl e Al Akl JBG i danls Js jid s
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uson Jl Steroidogenic acute regulatory protein (StAR) (iigy o

Jsalia) Go Geap A Glgdll 8 abigady g piumgyll & ey gl sl
& @oapally [12] Gandl e DLkl led) aagsiuY) sa s Estradiol
L)y abaa 38 [13] dozmmall Slypal) ekt e seluy 4 eyl dipad
dcsal) AaS o sadiedl) @byl GliSiuly TCDD Syal ol Y1 asi
g5 0o Wgsaall Qlysall aaY ysall el 8 ol il A e aUaxdl
Ol ggall ¢ lhaa¥) jlae b Ayl @b ysalls (AMR, CYP1AL) dsaud
Glay 33apalls (LHR, CYP11A1, 3RHSD 2, HSD17B1, CYP19A1)
Jsliny) Osoe) Asoed bl e @Al ) ALEYL edlel )<l

s el S pall A peall GLYI Aypad A layil il

readl) 3k dsa

:Ailaassl) sl

da & ((SUPLECO, USA,10pg/ml in toluene) i$,5 o« TCDD S5
3l cyy Gl 5 Dimethyl sulfoxide (DMSO) Sl Jine Ald 8
Js ) e splaad Jald Nl Jee 23S .Sigma 45,5 o Trizol Jslaa
Enzyme-Linked Immunosorbent Assay (ELYSA) Kit For o)l .
.(MYBioSource, USA) 4s,i (5 Estradiol (E2)
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14 jatl) clijgs

(BALB/c iDls Albino mouse gs (e @yide i (40) Auhll ciles
Jand) 25 .(ahe23-24) Joled (s Jaussies camlad 10 jexy GUY) e Lmpens
Apaal) gl il 3as 8 dgynal) salally Leilalaa &3 (es ) ES) e
Apama Aphaef ) A€ (ol & b)) Caeiay cAgysad) 35,300 A8l dia
s ¢ )3R1L gy LS cclalay dawlp o ladl hag)y cAee b add 3)Lin Adg 580
dndsal Aoy bagpd e lgle Llially sl Cud) 8 L) didal) sc)gd
EJ\); :\;JA} c(50_60%) 473.1;».1 4_:)1:) R;JAJ cem /c«}a dell 12 Bch'a;\ ?Uﬂ'u
s daad) 48y 40

ey b Byde degane S Ciia (il sana )l (G Auhall Glilga i
SIS 3as 5yal Ly gt

,B‘)ﬂ\ <) e CS/CS’“ 50 Lb)ﬁ 49);.1 2\.5_);2 paa L :\L}AM -2

oW ) (e 3S/480 25 Loy de yay dejak 528l Ao gene =4
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Pl ey adl) Jlasl pas .

o el Glie il Cun il e aaly gl 3y il el i
8 5553 3000) @3l R Slea b linl 5 el b Gy iyl
a5 - Csaedl 385 Gall Jlad) gan iy o(Rusie cilays 4 xie dad 15¢ dadal)
et iy 5 clgia (s ) (mpall pume maidy ol )
ede il Al i) Bl iy 3L andl e il g S

:daall & Estradiol (E2) Jssalin) (sam ol .

= n 24 K Jlad) axe) deadl B JsalinY) Osen Glisiee Caaa
E2 Jsnlin) Ose plaal pald Bl ()lad dee S Gk (0 (Ao 5eas/6
Ao lidl Aglaal) adiul ((MYBIoSource, USA) 48,5 (e ohydlh Aaldl)
The Competitive Inhibition Enzyme — dsdlill gl ZiayV)

ailall 48,80 ciladal @l 14, dlmmunoassay technique

CDNA aaia Us ) 4lsady Ganal e RNA total S Wl oadii
{(RT-PCR) (ifiall (il (b el Shsaslonll luaded] Jo il ulas 6 ialy

oanall s e Ribonucleic acid total (RNA total) U Ul (aladin
oasenll 3815 Gl Slea Aauls o385 Gad & e (THZOI Jslas aladiuly
.(Nano Drop technologies, Qiagen, Germany) Nano Drop s
(AR, CYP1A1, LHR, CYP11Al, Cisg)l ciliysall due sl cilioldl Cranlas
&) sasally B-actin dumasall ysdls 3RHSD 2, HSD17B1, CYP19A1)
aaiall Lall ylan B ey 1 Jsaad) 8 daiase cdlulidlly (NCBI bl 3ac18
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(M-MLV Reverse
(gl cliysall Gysall el uydy Transcriptase, SIGMA, USA)
(SYBR Green-PCR Kit, QIAGEN,

Jee 3K Ay & U e Jea cDNA

el Jee adlS Jlasinly
Loy e s lialyg ¢ jily Sae 20 0)28 et anny Jeldll gade yimany .Germany)
@aly delal/ahe il 200 250n; CDNA 2uSs « JlsasSaa 1-0,5 Jalay
Dl Aoy Jelal)

Real Time-quantitative Polymerase chain reaction (RT-gPCR)

33l (Real-Time gPCR System. Agilent technologies USA) g5

Sleai¥) ginie Slail deliil ol chygia dap0 58 (el Blha Aayds s 35

1dil 8 WS PCR i dpwilad Glasal

Ahall 038 8 Faxiisall cilialll (5553 Julel 11 Jyanl

il sal) 5 pdilal) duai pall Aol Ao yall
Genes Forward primer Reverse primer
AhR 5-TCCACCGCTGCTGGTGAGGT-3" 5-CTGCTGCTGGCAAGCCGAGT -3°
CYP1A1 5-CCTGTGGTGGTGCTGAGCGG-3° 5-CAGGGCATTCTGGGCCAGGC-3°
CYP11A1 5-CACTTCTGGAGGGAGAGTGGC-3° 5-AGTATCGACGCATCCTTGGGG-3"
LHR 5-TGGAGTGCACAGTGAGACAGC-3’ 5-GGTTTGTCCCGAGCCATCCT-3"
3BpHSD 2 5°-TGCCAGGGCATCTCTGTTGT-3" 5-AGAGTTGGGCCCTGCAACAT-3"
Hsd17B1 5-TCTGCCAGACATGAAGAGGCG-3° 5-CACTGCCCCACACTCGATGA-3
CYP19A1 5-ATGCTGATTGCAGCCCCTGA-3" 5-GGCTGGTACCGCATGCTTTC-3"
B-Actin 5’-TCCAGGCTGTGCTGTCCCTGT-3’ 5’-ACGCAGGATGGCGTGAGGGA-3’
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[ wocsme J]  Awesficstion

Resolution: 0.5°C SoakTime: 5s

100 — 03:00 00:30 00:30 00:30

’,' 95°C 95°C

80 —|
=
@ 00:30 65°C
S 6o —
© 58°C
=5
£
= 40 -
20 —

T  oree
RT-GPCR lea Jsiii galin 10540

Loty Caagll @lypall Gsall puedll (& il il Geyd cdailasy) A
bl Jelall P g dagV) Glesead) 4 R-actin Lmsjdl )5l
DVl clisie Jdai @iy RT-gPCR ddall o)l 8 oS Shaadlsall
G oJelal) 1 b el il 20880 G LS L leall Lald Gy Ay
Dlaa) &y )8 10 Ao sena JS Cual (Do sane 4 o 4 paill Gl g e
3 a3 ¥l Glesana) b ol apeal Cargll @lysall ysall el
ey Sl Cycle threshold (Ct) il lealdl Jassial) cavas Sl J<U )y Sa
Relative (RQ) oSl il 3 ol 5l Candy c5piall culilgeally 2D
TCDD (» &8/8e (25, 50) oSyl dkleall cluall Quantification

RQ =274t ) A DA e lligsas e IS saalall cilisall
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Ledll Gluay «GraphPad prism9 Alasy) malipll aladinly cliell Jdas

& O «One-way ANOVA-Ordinary Laill ¢ sl (p-value) ddleiay)
2 Jsall g LS (ggine @A (5% Il «(p<0.05) of gl

Melt Curve - Raw/Derivative Curve

L /7
= N / | 7N
(s - 7
: / - ;\/ ’\,\

/
/ /)
7 I/
4
o V4
%
o

de ganal Ay padl il (e 222 RT-PCR Jeld gl il s J<& 2 JRA
Ol Gliiaiag (‘)L.u.\]\ ‘;;\) ?:\Mﬂ\ Cﬁh Ja) O cpaalal) :\.G)A;AMJ ‘\.\)a.\j\
(el )

Al gl 6:1‘)‘540 Sl e A g el Gile ganl) GA p-Value e.;é a5 12 Janl)
.E2 Osad Byplaag cdusg yaall
E CYP1941 | HSDI7BI | 3pHSD2 | CYP1IAl | LHR CYPIAI | AR P
ELISA | RT-PCR | RT-PCR | RT-PCR | RT-PCR | RT-PCR | RT-PCR | RT-PCR | value

€0.0001 0.0002 <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | 25
g
<0.0001 0.0009 <0.0001 <0.0001 | 0.0001 <0.0001 | <0.0001 | <0.0001 | S50
s
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gl

(AhR, CYP1AL, LHR, CYP11AL, «lijsall JAjsall il a8 gmilss .
Ol Asjaall &Y Gasa & 3RHSD 2, HSD17B1, CYP19A1)
:TCDD ¢ &S/« (25, 50)

(AR, CYP1AL, LHR, clijsall (e uaill 3 Lo lelin) gl ey
0o 48[3Sa (25, 50) CunS il desaall Gle sendll S v lli; CYP19AL)
£8/880 50 pinpall 385 degens die playy) Bagl dus (p<0.05) TCDD
Lales) Liails Cypelal Latn L 38/380 25 (mitiall 5S40 desana (o ST (S0
s (CYPL11AI, 3BHSD 2, HSD17B1) cilijsall (o il & Ligina
Eya .(p<0.05) TCDD (e S/aSe (25, 50) oSl dejaall e sanal
dcgens (o Sl U5 3S/3Se 50 pdipall S5 degane die (mliady) Ll
3l b mage s LS 38/386 25 (il €5

Gen Expression Change (25, 50) ug/kg

CYP19A1 HSD17B1 3RHSD-2 CYP11A1 LHR AhR CYP1A1
10.00

4.42

2.89 2,99 2,97

I I' 1.00
n
0.54
0.48
0.37

RQ (FOLD)

0.10
W25 pug/kg M50 pg/kg

(AR, <ljsall go suedll 535 (8 RQ Al <l g il i gy Jakada 30
<lisll CYPIAL, LHR, CYP11AL, 38HSD 2, HSD17B1, CYP19A1)
Gl sall RQ af w81 Y ) saall Jiag callanall 380 5l GBUR Ganen B yaall
o Lol eda Al (38/3Se 505 25 ConSoill e (anall clie b Cangl
&l we iy (AhR, CYPLAL, LHR, CYP19AL) iijsal oo il
Lsliail 5 (p<0.05) TCDD (= ¢5/¢S (25, 50) ¢S sills Ao saall e sanal
Sl sanall 52l (CYP11A1, 3BHSD 2, HSD17B1) <lijsall o il

{(p<0.05) &S/¢Sa (25, 50) cn xS il de ynal
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i) Qe LSS mili

0 diae Glie J Jsnlin) G5 paladl BalY) lisl) ehal ey bl cuy
& i) gsep b Lsiee Lelo)) aaalally Gt clesanddl o))
e Alie 48/3%e (25, 50) onSalL depmall GV s Lpaill Gile sanall
AJRE 8 miage g LS L(P<0.05) saalill Gile ganal)

Estradiol Hormone Estradiol Hormone

50
s il % a0jo7
0 40
35 3
i 30
% 23l46 % 2479
20 5 2
15 £ 15
10 10
5 5
0 0

TCDD (50 pg/kg) Control TCDD (25 ug/kg) Control

a_ﬂ.c).nuﬂu\).d\edd.maa_ﬂ_uc@M\u\ﬁjﬂ\c_@y@uk@ 408E)
MJ;J\@M\@J}J\HY‘U}AJA@E\&J\)@J:JAcb&u\jﬂ\.m‘);.\j\
ek B 3Ll de sendl) g A lie 38/38e 25 S e adl SLY) (s
o Al 3S/4Sa 50 5L e jaal)l LYY 5a Sl jiuY) Gsasn b Leli)

Baaldll de ganal)

Estradiol conc.(pg/ml
w
=3
Estradiol conc.(pg/ml
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e ey 3 Sl (e daalid) Lpald) 4 V) skl AR lise Jixdi a2)
GUlainy) e uaedl e miy s GAMR Jiieadl 5,<)l 4y TCDD
S IS Ly ARR-ARNE séxallh TCDD S je Jalii)) aind ciygaal) 4l
(6] &ysall 02a o suil) ff F Ll 52l ) 535 Lae «CYPLAL )sall & L
IS edany Lnale A1) Gaagy hlinSsnll 3208l CYPLAL s asiy Caus
Coell G ([14] Al daghidl G leaph ) ALYl GSSE Jiads Al
Bysall o sl uall 5ol (A Jies il pall Llaial) of ALl @l
5Ly dsms b ) ecluball oda ae L)y il cuiilgs Jadllyy ([15] CYP1AL
vie dllyy (ANR, CYPIAL) dgdl g3 oo Algguall cliysdl o il
e sane die g Y Laa gl Cum L 3S/3846 (25, 50) Sl e el Gle senl)
(S[3Se 25 midial S5 Ao gens o ST OSE 3S/386 50 il S5l

ciipal) S5 vie Sl and) S ) gy 8 ) Y
sl )l us 3 TCDD oSyal andl 31 i o iy @3Sy WS
Cleall Sl Ay Tyl Qg (CYPIIAI 3BHSD2, HSD17B1) cibijsal
b gt Glsaell gsal) gllaall jlue b dalidl Gl 3hel
Ble Ja a WS @hdiginll daiad) GlaplVl Jed s L gaudl DA
JSiil Joiad Sl Al Jiall dlee s e PASOCYP a5 Ssid)
g i) (1S5 aint Jonal saaaall () 35laal) o 3 [16] iy piindl cilisasa
o2 (e uadll &3y LCYPL11AL &)sall ddaudsy 3eyall PA50SCC apl DA (1 &
@ Al Dyl ekl (e Jiag Lee el LAAD 4 Jle (g &)sall

s ([12] ol s G Js il oSl disad 8 Ay Lol LS 6l
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Aol Ll sac DA INVItro e gyell Ad duns WA 8 cluhall cadl
TCDD 3o dpam oy Ganall 3 CYPLIAL ce el (s5ine b (il
4]

Cun «ligarel) (e panl) 1) & &ylid)l 3BHSD agisl 3BHSD 2 &ysall 3
O Olaadl) AAS (G5 i s l) s () Ostsiirpa) G5 dasad dlas oy
De Hydro s« Js5 dlee haugiy WS canall 4 dalls Laesdl WA
Ll (Androstenedione ¢ s 5331 J) Epi Androsterone (DHEA)
Jary s 3BHSD J AV Adladll jias o sall Jalse o el o
viey dpddl Lgall DAY 4 3BHSD mRNA Flas) w3 e FSH
3BHSD mMRNA Fluil i e IGFL Jary Gpaeadl DAY & Ll ¢ )5l
e 3PHSD 2 ety cliladll Y1 it dumpall G (e 8 Ly [9]
coandl Al aaes el die dpolall Adulal elacY) 8 da Glasis
Camy Al Sl Al saall adial Aol i WS [17] gadll Cana
[9] (il mailly gl Jhaxiy g jeldl &

disad e dery 3 (HSD17B1 )y ¢3 HSD17B1 )sall dasilly
OsinY) Gsan dasnis T oygfiusindll Goan ) A4 Gsitig a1 Geain
cmoall sl WAL e (17R-Estradiol) Ws-17 E2 Jsl i) JI EL
Dandy Aoy i) Ciligayell Gl SHA e 5l alids) ey a1 alidl
Laliss) Ll cayelal 388 [1] dpcanall el 8 o) (golal) Cogdll L
e aine 8845 (CYPI1AL 3BHSD 2, HSDI7BI) <lijsdl pe uil) 4
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TCDD (e &8/&Sa (25, 50) cpS AL Abadll dupatl) e sandll 8 dc il
opadl) Galaas) dams Glsiaad) ) Ja sl Sl Jagat 5y 4 palaas) Jull
Lo HSD17B1 5 3BHSD 2 ge exill (mliad) aa i3 sy CYP11ALce
i) g il Glisep Chhual ) gas

Sl bl ansll daal 3 ulad JSGys LHR Ly5all e el iy Lyl
Alaadl A ala Hsa Gislall (saped) aaly A LT1] Ganal WA 4 s (U
G Ofn Wil el e 4 paldll difiually Loy i (BBY) e ALl
e @t Juall daulyy (L) e Jeds &y by LHR doise JSi
[10] 3sesedl & lhaal) 8 dalell cilagidll e pall clial) & Ll Giagaiy

Jl S« Sprague Dawley olaa 8 Geiall gyl lgb &5 Ay i
L i) 5 o) Y cgsmnd/aS/abe st (1, 5, 50, 200) 205 ol TCDD
17 a-hydroxylase J sl il (alids) (i s jed 11 jee
Gsued sl plbaal) (aliadl Y gal @y LHR oo il (alissly
L18] - J gl iy

(LHR, CYP19AL) (e sl pnill 8 leliny) Linilis cujelal (uall e o<
Lagl (K Luppill Gliegaaall S & Jspbinl) e gl ae @5 g3
25 S5 desane oo Sl JS 3S/3Se 500 S5 dcgene e g layy)
&5/Esa

pandl glajw &ipiay hafise LHR ge anill gliny) ol by cpldl cua
ia) 4 LHRMRNA S5 4 a0a3 5 & Ovarian Cancer (OC)

Ciliagiy el Glajw e gl Gl poall e S s e 33l
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ds cand Alle day0 (LHR-I, LHR-P) LHR e uadll 2 Y adl 1) dudyal)
J Lidl il sup WS cdasiiall Gacasal) daballs sl day Lady Lead
J19] el la e dbal) A6 3035 3 hCG/LH

A8 (& apasall aromatase Sl )Y sy 3k oed CYPI9AL &)sall Ll
waailly Gamein) ) oY) Osen dasad w13 as csaPlsay)
Glegendl 3 aiplaes aie CaiSI Lad M) B2 Uy 17 sl sl G50
Sle Taldie) @ty LA &1l Cadialy il ,Y) Lalas Calisy | (528 Lally Lyl
das Cus (ELYI A Gand) b Wl ST s 13 cpm g dll WDAD dals
83k g3 Wl Gy A S1L[20] SUYy S (e IS (A iadl)daill
217 Sulas)¥) T daPlie Gipan ) g G omn) san dagas
@illy anall GUajS abal Gigang (22] Gamg Yl Osen zl) sy
WDE e Agee Lsla bgha o dile A celil w8 [23] (24 23]
HOSE) Lshall & CYP19AL 1 Jjsdl il gli) Y ¢ mmal) (ldajus
gl ae G5 A5 anall Uyl dy)lelall 458 (PEOL4, PEO4, BGL,
o el gl Lol Liatlis 4,6l La Vas [24] salin) (isen oo el
Ll (e seaall DS (g2l Jgaliia) s g8 ae il s3ly CYP19AL
comnall o Gista A S 5ppld e diny B 53 Y

e CYPL9AL (e Jysall Lpnill et o 50l Joa dipas Ao caliass WS
(GCs) el aic dguall AN & (€ul 4 el sily) PDla

o=lialy CYP19AL (e juadll @il dlee <l Cua .Granulosa Cells
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StAR e JSI MRNA Gilsie e 3 415 CYP19A1 J MRNA (ssise
Glsise 3245 ) CYP19AL e Sl uedl) 5o o<1 3RSHD s CYP11AL
StAR e JSI MRNA iligine hyiin o Law (CYP19AL I mRNA
oo Jaall Al ol 2 Ladls e Gy W 13 L[25] 3RSHD 5 CYP11A1
¢us (HSD17B1 3BSHD 3 CYP11Al s e il :liasy CYP19A1
«3RSHD 5 CYP11A1 5 STAR (e il aiy CYP19A1 O & ) (gHa
mhd P e asall G Gy siaglly o) gsen LA (& LDEY) 2y
Opend iy (Jiallys canad) (8 Clisajedl Gdas Jhfiul (Ul ¢ olud) aalll o)
ailill alati A e 3BSHD 5 CYP11AL 5 STAR cilijsel MRNA cilyginse
cand) (B O faglls g At S e L) cllia (5K Lavie oLl aal)l)

[25] Cssel U8 il e 3 Les

A 0 of dainall e CYPL9AL (o nnlall ye uatll of ) Joagis Tl
CYP11A1) Jie dhaiipall ciypall o uailly Jsadhind) san SUEl (e il
s of WS Liwall WA & e i % e (HSD17B1, 3RSHD,
sl TCDD Syal cilisall andl 591 588 aca o Lo L by <ol all
DA DA e desall o sadine Bk (Kly panal daad B Jysal il
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Study of the stability of a linear ordinary
differential equation with several delays

Abstract

First, we consider the linear neutral differential equation with
unbounded delay by using the fixed point theory:

x(t) = —a(@®x@) + b(Ox(t — g@®) + c®x(t — g(©))
In addition, we consider the asymptotic stability of a generalized

linear neutral differential equation with variable delays by using the
fixed-point theory:

20 ==Y box(t-75®)+ ) 60 (c-7®)
=1 J=1

Key words: asymptotic stability, variable delay, fixed-point theory,
differential equation.
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Summary

This investigate presents a generalization of the concept of
holomorphic and regular functions with a quaternion variable,
through several differential operators. In order to reach the best
generalization of the systematic functions to benefit from it in the
study of some analogs, especially Cauchy's theory, from the
complex analysis to the quaternion analysis, in addition to the
coefficients of the maximum and minimum terms. The investigate
also presents the most important algebraic operations on these

functions.
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