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i D) (gl il Aleaddl gl ] n Ayl cilpadll (1) Jgan

%o CY3all 22e il slall
41.38 24 Alternaria altrnata
12.07 7 Aspergillus sp.
10.34 6 Penicillium sp.
8.62 5 Stemphvlium sp.
5.17 3 Phialophora sp.
5.17 3 Clado sporium sp.
5.17 3 Verticillium dahlia.
3.45 2 sp. Trichoderma
3.45 2 Fusarium solamni.
1.72 1 Sclerotinia sp.
1.72 1 Fusarium oxysporium.
1.72 1 Dendrophoma sp.
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S Gmaal pa i) e dsall 53 Jaxii (goaad) U Basase il dlge 55 B2l (M) Akl el
slo NVl 520 ilgs (s ol (NS ilia paal) gl Aladie daiiall Mlgal) Gl (S5 Mg (Al (pe 283
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Larbes A3)laal) Alalae clS Laiy cigan ae ale 5 lashaig ale 10 — 8 Lelsh Juay Alslaia Lg3ss dailall ¢ i)
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Occurrence and some etiology of canker disease in olive trees

Fateh Zidan', M. Nafa, Astill?
“2Department Plant Protection, College Faculty of Agriculture/University Bani Waleed, Libya.
zidan49104@yahoo.com.

Abstract:

This study was conducted to investigate the fungi that cause canker disease and the
death of the twigs of the branches in olive trees in Valley AL-Bilad Bani Waleed. And
test its pathogenicity in the severity of its infection. The symptoms of the disease that
were seen on olive trees are summarized in the occurrence of dieback with lesion and
crack in the main branches and the affected areas reddish-brown, with the formation of
the crack layer in the cracks. The appearance of xylem cells in the affected branches. The
microscopic examination that (12) fungi were associated with canker disease on olive
trees and the fungus Alternaria alternata, was the most frequently recorded with a
frequency of 41.38% in the examined samples, Also the sensitivity of olive cultivars to
infection with Alternaria alternata was studied. The occurrence of canker symptoms was
similar to the symptoms of canker in the field on the cuttings olive. The fungus
Alternaria alternata is the main cause of canker disease on olive trees in Libya.

Keywords: Olive trees, Fungi, Canker, Dieback, Alternaria alternata.
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Joeana st i lgine 8)50 & daslaal) 3 pUall 03g; 351l 2SI lail saa) (Olea europaeal L)
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535 e el (@l ol Ll (oS e dbivd) bleaall QI o oSty (Ll daviall Joall Blgaads
«uilly sxlall sy oophal Bulad dnlaill ASae Jeal) doli iy allall dmiall ad cdaall Joli
G35 s Ledleling Ldally Al dalsall o € IS8 adns Aol dayn of Jeil) (S Tagacs
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il Ll sde ccugliil| (Off year) daésic Ll «fon year) 4lle Ll daalidell clall)
Al Jolsedl el Lolgedle

:daadal)
ass aihge Oleaceae dugujll dbilall ) i 8padll Qi 50i (Olea europaea L.) sl
aal @3 Osill B a3 . ( Lodolini ef alk, 2016) o5l Y duwdll dihidl oag Jawgiall el

@illy dadll Galeal) (e Algiall 4S5 Gl cull dosal) sl cilady) Gus Gl sl oxilshn
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acsiall gohall Glaal (e uatially cpeoliall 0e 52 Gl pge J3 ias G5l Jgeane Jiay
& cleliall o aaad Ay 2l A sl plai s g Culelally sealeall ilaialy 8yl
#1328 Dl mlla Ll Gsusll cuy aladial ) dlia) cLgdlly daeatl) dgay &85035 clelial) ¢ Ui
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ceasland) gsill hacaa La3eS (i) Aaalill (e daga sl ol
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@y aay (10C,2018) 710 v A saasall ¥l Lol cdallad) Boudl (g 753 Jiar (s2lly o)l
palls ) Wia aan 8 QDAY 13 (@al ) Liw e 0y Baxie allall 8 Oginll cuy 2 ) oS a3
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5 Ulatl Jas Ml ((gpadd) sall) deld) ol mlleal eliall o Gilal) G5 cJulal) Janll i
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Sl ladl e waad) B yiie daslaall Bl o gpadl) saill dnlie JLEY) s2ay OsSully SY)
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gl Ginny Sl sal daulie e LAl Cagylall G5S Levie lagacy Bagull Clelu o adiay acll
Lle il achll Sulal Lyg i 8395 clele i (Pinney & Polito, 1990) slily .asie ol Casca
Cle b (aiiie Baga I3 05 il 81 e A 535 Slelu o Jean o) Al il cBasal)
(BriccoliBati ef aag aclnll O jsh 5y Slayy! Suanll &)y pall Lasiiall slall cilays & 8390l
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S g dagy 27 e el @A clelldl sxe 50b) ae gl Ogudl L gaena o @, 2002)
lal Jad DA i) g e
tlse d9ms pre Alla g dauliddl e Lalial) gkl Gl e deall Jalis 5all s sale :B)al) dags
Cama z i)y 'ON" 3 1) Glgin G Jol i) dea Alls (8 (Jsandll dos o 55 (gl 4y
o3 il 8)90 Jasa Bale) (K cclld pag OfF Clgins (o B Gyt 130 'ON" s el Can <OfF!
Lalial Cagphl) e By L Ll dieg Sl e i Al wliall e LAl ddal) Gkl G
DR e Adle dawi dsay ae gl B3l ehal aleal (B WY1 (e pled 10-8 J8 Ll e
Ol ) (o35 38 (R duga Cagyl Glied) e of agiall (e elld S ALYl L L aas Y ) 5500
O Kar ) et ALl LGN Bl cilasal (56K 38 Off " ausall dass 5 '0N" Gle DA Jgeanl
S st £l b i) ghall claal of Gl s S5 . (Malik, ef @) 2009) Llasy) e s
ccadll b gl sball U8 S sl ol das Y D) Gl (8 sn @l Ll pals csSull jgh S
aelll zasds 4wt BaL) dad Jaall ol Bals e i sldl) 8 daisial) Hhall cilags of Jsil oKa
IS Jeall ol b el DU sl s clgiadl Gl g L ) 315 W Galy cOsSull sk 0
Glags @ld shidl el e sdle o€ (<0 Jdaall Jols L edasd e dlall (il culd Cilgindl Wl cdase
5 .(Rallo ef al., 1994) iy Jadll & Lajl) bl Sila Jlaal 0sS cuilaiall 53yl 21l 5
Griad puse N AT dgn (o wiall ol Ball HUadYls dea e AN Ll dniipal) Hhall Clayy a5
Gladl) Flas ol celly e 3dle . U lall Pl dealaall 535 ) s aas s ¢ paia 2
Ja by cdonlilll L) ga gy ol todans Z Wl Cigon ) pia 43V &l ghal) Ay 13n (alia
o Sl Al anaill achull Cise gl Cu LS Ll Jiluay Sl alea] daasg Bhall cilays ¢ i)
G (4 a0y 4l DL ol Ly LNy SlayY) Lails ) (535 Lee LAl Faus 82L) e Aagh)ll (ymliss)
OV W g JUEY Lyg pin (08 Ao pudd) Banssiall 2Ll Wl Lopeill e L ane 8 iy L) dae
.(Rallo & Martin,1991) #Lyu hla gsusll lajl mails
G 8 daxs dua Jaal) dals il e Gl o (e plall Pa (gl Gubs o i a1l 2l algay)
A psall (& oLl 2xe 82L) ) oo gk Lae gAY i G o saill ause (e S g

DLl sie ey b dulilly Sl GaleaY) Sl a3yl JE (JeY) sy EDB Gulh s ale S
& ) slgaY) (535 By olandl i L Ladls Julal el iy b Ay B L) Tl il
dasll Jos (1 (gag 8 Lae comilly (ormdl saill c O3l AT ) Badl) gi dabye (ge Alaye gl
.(Psarras, ef al ., 2011) Giliall gpmall saill aiis LYl A sliacly Slagy) aliss) i
.(Fernandez & Moreno,1999) g5l JL & call a1 saliys algay) gyl iadl (ol (s WS
.(Gucci et al.,2007) sy I e Ll (po ST A€ don e ¥ 5,08 50L3
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(27-13)ccceeen. (23 s 1Y) (Olea enropaea L.) &gl Sl o (Laglaad) Jasdl Jals 3alk

Ljiall Ladleal) A s Gun Gl Ll o Aasaiall duadl) Lghyll 55 rduatiial) dpdl) dyghy)
OsSe 8y LAl shaliall Jlll (8 53,0 Bl Cilays pe ddadiiall L) dushll 38150 Caa L G5l Ll
Ghs¥) ddsiad G5a DS (e ) o Bl e il (©aY) ddull bl duail) dish) (aliady
-(Addicott & Lyons, 1973) [l S haghe A ol

P IECR WP

DSl o s "Off" assall (3 Lgia "ON" ause Bl (B LIS el Lially clySall Ciligies (65 13 g
ON puge s lgie OFf auge ams SIS lof (6 Gl Ghyl (b Chaws I Gl i @ld e
Bl 8 Al han e Sl cbblas) e "ON" ausal Joeanall 5all Jesll aciass . (Fahmi, 1958)
oSl clbabial slisiud ) 535 B Ll (e S 230 gaiy gl WY1 O S ey Off ause Dla
o A Chae e Sl L s Gy aag daial) Alall bl lall Lygyin 05 gllls il b
IS daally chang Sl Gl on L)) dlia o Cagaall (e zaaly OFf 5 0N s & calias bl
Bad A chuas Kl Jhloa) §5S Lavie doall achull I Gasy 3 . (Barranco, et al, 2010) i
JalaS s Bl 8 hangn S Og3ae b il of e (o 7 ) das plgia el g5 Linidia (5ul
.(Monselise & Goldschmidt, 1982) Jaall Jals §,a Ual ()

les «CHO (4o clilalial oS5 e dand e glgil alaea of laay (Oliveria & Priestley, 1988)
O gl 38 gl csall cp Ay dsindl el Jals st ) Al dal) cilalaaVl ey
Cisnw addly 8 lajeliis lagaty LN aae oy 4uas Giladl alall lia) o aaiay Sl des of 534l
-(Span et al., 2005; Marra ef al., 2009) wasll gpadll gaill maat J8 aliaV) slitil
& ) gap L Qe @il 4 s Sl cbblis) alitul ) oLl e uS e sl g5 S
Ot S Jaall o gy i (e g paall (e ranaly deall ol Balal dihyamsn KU e il (535
caly g B skt lly anally dpadl achill o Hlsall o Gl DA G palad IS0 dlin Sy
L5l dalie il 2ae sanal) padl) achall Jsh (e Jloy Lae Gpadll saill HLal (e 5l 22l aasg
Se ol o) sa o(Rallo and Suarez, 1989) Il awgall Lipadl) achyll dlaiad) adlsally
& oY) Jpmndl i Ul L el Jpemnd) adans 8 canyl) Jalell sp Zaalill L)y cildalaa]
.( Barranco et al., 2010) Jul) Jyaanall Jisg i) bbbl sty sl Hlal)
Loa 81 "OFf' acige (b LtV sl (b CaDAndU L S il (ssine O aag tofigual) (Sgina
Gsull Galial elal 8 daue e o Jpuanll 53 4 ¥ 'ON" aiige B laiY) Gl L ade
Glisig pll ¢ Uyl @Yls alaae cailS 22lé .Barnea’ ; "Manzanillo' y "Uovo de piccione’ s "Koroneki'
.(Lavee & Avidan, 1994) 'off' ause bl (e Clie 8 B25ase
LY e vl @bl bl Gl 8 sasmall Al SLGal G g el e Adglidl] Galas)
aglie b @l Lo Wl bl Aol 3 Lawiil)l 368 203D Blen JalsaS oot Cun dunglguuidl
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o Kar daall dalad LYY Lay) of sitied L Buns Bntine GlSHS S bl IS8 elge Al iala)
SI5 e Ll Gligiad) of aag . (Mert ef al, 2013 ; Ryan et al., 2003) Csuill & 3hs¥) Lebiis
(Lavee sl ddec 2oy Lill @lais OFf 8 aic "ON" ause & (1685 Gsisll bl 8 A sidl] iliS)al)
peball usSs Clgs Ally Jsilidlally Jaudll Sye GhsY) (b Adlaasl iyl Jois & Avidan, 1994)
el danglsacdl) eadl 558 Dl dopa3l)
rdlail) gail) ciligas
palls e Sl S gl adieal dxild dew 'ON" ale (DA Aoadl achd) (s i day byl
Ay (GA3) chibpall jaes Jie sall cligasn ans of (Ulger ef al, 2004) <5 dua . Jaall ks
Gsap dasll Jali & daga lsal Ll (IAA) i) Gaes 2- Joaiy) Jie lisesYls (ABA) chisay)
) anat o Uaie Bl 4l lyshs el o) Alalg 8S B 4ali] sy Y (GAS) byl
Aage of Ll ey gl Jladl Jan) Gl Shadl 3 0 41 GAS o bl g saell gl
.(Feernandez— Escobar ef al., 1992)lad Jl3y! (st 8 dasglgd el Lol 5,301 Gl
sab e Lally Ayl achyd) eay e € il Ll dslall cligayel) of (Sibbet & Martin,1994) aul
Cus daudl) & GAS Al (g)gpall Sy pugll e S 230 o calall (gging gl Baaal) el
GV Gl gy s bl 30 o (Pharis & King, 1985) sl Lead auyaill achll (i as cuasy
ey il Jals ein B oy caesil g o sady adiay Lp3l) achill o dualdll jpad) aasm
2zl ) grd IS8 Ol Had dad il Sl S IS plie 05 e ) (I3 Jhal) e
G bl 2y A cliae Jui SN Al Zaall) Heddl ol ¢ Gl aay Ll S e S
Ol il Tagy (s gad) 3Ly achill sai legasiy achill Ciigiy ) (anad au lyen
SO alall i Jgemnall i s i) oda e Jadlas 5 LaY) vie gl b
ekl Aslal gl e aaal)l (B ) Ganas 8 s il chused) Gaes o S tébnadl) Qaes
e BS 52L "Off Jle 8l (Alasd) da30 achll) Ll achull (3 huse) Gaes Slisies
Uaes o iV g L (OY) st Alaye) lgat 5l 8 'ON" ala Aplie pugSh s adia
'On' sle b laaY) anin e SO Gle G (Llad eas ) Gmnadl Giae) cleww)
.(Saleh & Mostafa,2008)
dhsale 5215 'ON" Gle (3 Lslad) gl aely 8 Al (e Joul 5S35 el idbddd) Gaaas Jgail
(S alall Lty cBadna i) 8538 8y "OFf' ale 8 culS Al elby &5jlae juenny smdst (508 Pla
saise od Jlsh Wi (ggiuaall Gai e 0N Gle g "OfF dle & Gllal) mes Joail i cuels
pebl (8 Ayds s (ol LAl Gaes (s gl al ¢ i) Adledl OosSull 578 DA Alld gag - wlag
.(Saleh & Mostafa, 2008) L 4l bl cillay daslal)
SR e S Aol 0N dlall & gl SlasY dulall el 8 sl 585 OIS 1 S gl
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ple 8 daalil) acilly sdally 3s¥) 8 Jlall IS S oyl ) acises (g0 853l Jlsha "Off alall i) 3
4S)gdll alaes e 43ladl 43 (Shulman & Lavee, 1976) ekl Off1" ale 8 ade i€ Laa e "ONY'
& bl s38 (85 Al lll mag maaill Ay Ll i Ol L & claSsud) G gaY)
Jio ConSsiall 2] S . Capall 8 Adide bl culS ey dilaa) AN b Giaally gally o)
Akl ligayell Jall 5S5l andy ¢ Hsedl) (AL o dagine dagd "ON" Gle (8 jaewnds juadss b (sl
Cligaell addiall 58l Lin dapadd) achll (685 (3 ead) 558 DA cplially dgndll Jsall dalss
OIS CSly Culipalls Agud dlge o il & SV P G cciAll s 558 DA el pepll (a5S
IS il dgudl) dsall Clgine o giall & L MO dle b ol il chusnd) aes
Ol e daidial Gligina) cilas)) iy L lasy) s A "Off 5 "ON" Cilgia e S G oaldd
liseyedl off (Sibbet & Martin1994) (uys . HLill sies HaiYL Sl (a0 Lllal) Gbsicdl
sl @3 S gl sl (@3l sl e dnailly dupadll aehill sai e e S il L sl
pebll Ganadl aulall joall Lol sSal ajlag joling uadsiy salsn (4 45N Anlall Cligesel) Cligins o
s aind d LedY) oda (DA Axipe ) Gsasell Sl culS 1Y Al s L lapgkig doya3l)
Al achll (ps< duaddiall ligiall 30 ety cdaypadl) ac)l)

tOSY Jgana dxaliily Jaal)

aey Gan Jeall Jol) Gdle ade Caplaiall et Candl 58 "ON" aige DS bl 5al) Jasll (65, 8
sall Gllee o clsll i L Wey e JS 5al) sigl Al Ayl Jalsad) asl LA Jaa
Osill @sles (& i)l dalall sa Ll Al 50l sk e JLOY) aiaS Tl o) LAa3lly dyjuadl)
@ vt DY) 0S8 ) des DA e e s U sl b deal) Jals s 5 s i S
Jaall 3 SladVl BUYI e o s had Y ol V) (e 13n B e ) Alall b daiy A &)
O psenl) ey S e ual) deald) 3 Bl e duassll Ll Jobal T Ll SY) (e il
Al "Off" &adl Jlasy) Suiad sl (mnal aic "ON" auge S s A LA e aS e e
.(Fernandez— Escobar ef al., 1992)

(B3 A ganady Ayl Al Galgal) g (uilidl

Sligh ¢lld may .« Hgeal) elifl Clatia SIA Qeatal) sl Ll shll e e bale 4gSW) de)yy b
@radll il ) Olad) dangis suaal) dyadd) clpaill ) cilaiiall s3a (385 g macar of oS gk
el duplly &padll clsall g lsll S dals @lia o o aabl) (e b dined @ L) J
Chgl) G DU saslsl) sl )50 3Ny (a3lly (il saill o JAluly abatl) Casnes gl daliial
il pat o goilly il G o achall o Al oy (B deall Jols Al oS @AY
skl .( Lodolini & Neri , 2012; Lodolini,. 2005) alsy) Jals shlidly bl e b laillg
i) o 58 (lia & Lnalill ALl SLEN O #1805 Cun V) sei o (ssina il Ll duald
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A0V Clliiad) go OFf' 5 'ONY dle G Wl cpusidall ey dng . grndll saill g () ils)
sla dls s Ll LA L6 o zlnaY) (Sas (Seyyednejad ef al, 2001) whuas Sl Ji
Al ) e palall CHLEY DA e @llyy dnadanl) dandall DA G S ausall pl ac)l
dle Gm gsiill el Ghsl (8 limg ol (mes (i gl Gl (gsine (B € S S Cua
o Al &Y 8 Tan 3hsY) (8 Al guall LSHal) o2 oSl Galas Sias e 5LEY) Jaasy JOFF 5 ON
il ms 80N Gle B bl Jead DA climg Sl (e gis o3 Das Ll
) of s of Ka Gl 50 e Sh dadled) g1 e sl achy la Qs ) Jaald)
Jial dlee o yilia il Laad W oSy (gpindll paill ae dudlia 6 Jadh ol S alad) b daall)
s e apailly I alall 8 Jatindd) Slall dal e aehull iy (a3l Gl ) sag Les (330
.(Pritsa and Voyiatzis, 2004)Jaal)

2al) Sl &S Cng il daeS (05 o (g9l (b Jaal) Jolo Balls e M Adal (el (gag S8
b S sl liaddly Ghe¥) B cemg il a5 o DY) s 05l Jsane LS (559
pedonl ale PUA Aaedl) sda (e iaall Plataly Gl & 4l gang (OFf) plall Pla ¢ daaidl) i
)l 'ON" 5 "Off" Clgins S 3 Sl 3hg¥) & Lagale J<i Aol apalioll 35 05  suaal) gl
iy e baps Al aagall WS 3 asanlipdl 55 (il Cus sy ole lajee gy A G5V
plra 8 Ayl 3 aguuligl) 35 Gaidn cCiall DA Gl ) o vie Jhy Guhnel s ausal
aspmlisdl SI5 yudy pals U8 Wnsale (alail) 130 OIS gl (85 pusall a8 ae dupadl] Jaaladll
Ji 0 S Gl asag ) 0N Gl e Gole gl Gl "Offalall s Y & )
.(Ryugo & Ryugo, 1988 ) sl duy3ll sliacd)

rdaall Jabs Al 8l (e CaBAS ) cBlalaal) any

Lo Guualy Jaall ol 8ad (e atanl Gsull deh)) Ghlie 8 dasiod deild ddhias dael)) Gob la
tnandlly duglly gail) Cilabiia Jlasinls Caally addilly Gadaill Ghll o3 (e sl & Ll

il ddee (523 Auch) ) Bangll daalul Baliy dduiall bl Cag )l xa sladY) AL (59 i pll
39595 b Ylad OIS 3l alill of (Rugini & Pannelli, 1993) sl cus . Caaall o a8 (5l
b Slie) KoLl sie 5ol cal JilSlaigll Alslaall of 235 ."Frantoio” ogujll Ciia L
DY) s piad) Al o @haes Sl A deedl T SheS Al Blie UL e sald) ok
il Caiaty LBl slasll 2 gl il adis of WS . (Gomathinayagam et al., 2007)
= b e gl A Ol e ) ey sk Tan bl Gsuy GliaY Ll Gla)
bl o 0S0s el e (Y1 eV ) Al e sl eha) (Ka ple S8 sl gl Gale
.(Rodrigues, et al., 2018) il jlail sad Liajedll shlid) 8
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(27-13)reercrcrennans (A3 ja 4 1) (Olea enropaea L) Ol jadl 2 (daglaall) Jandl Jols 5oLk

Gsll A ofie IS deall dali b e il ol Julil destiedl) cilaill saa] g L) iA
leild o A A3 paliall e adall il ) Jpeanall das (e sl Jlis .(Dag, ef al., 2009)
G sddl e Qi ol " on' G Jseandl dli o ang s Liad . ulally a3 aely aias 8ol
s 4w of (Patel ef al, 2014 ) 24l .(Bakir ef al, 2004) J)¥) acly 5l Lo ole ik L
Lyl (ailadd) Cpuaty Jpemna) doa Joliid Ldels ST cil€ 1 :30 dusyy (LFR) Ll 1) 3)8Y)
Sl i 13l Al gg b B Dl Gl Gl g syl G Al 8 ddball
datie gl 13 Ll Glatl) ale IS A (gpeadl) sal) Gaal of qumg cale IS L e Jeaas
08 ne Cige (U g jdl) aiat g il e Cangl) b Ml LAyl achlls dide (168 L Wle LY
& ey K Wl Gl ek i (S Ldladny Af Ll dihie o Llially esuall lgdanen ok
oSl endll AndY Sl (o ehaY) o (mpis My G by (Guadll geenall) dllaal) L
AV ) eha¥l Uy ein ol A LN alill Jad of amo 138 e 2l (Bakir et al, 2004)
Sly Gl an ale U o5l w - slally Canall o Lo sl DA Gl Jladl als (Ka - JladY) (e
. (Patel et al., 2014)gpaal) (1o 48l by caitaally 55all HUaaY) Jaghee 558 olgmi) ia Uy o
ol Losll LA adlie e Jly sgd G o(OL 1A8)00) o Laell o ) CRral (sa5
39ag vic .(Abu—Arqoub & Mousa 1998) Ll gai (A 8pS cldlia) s lilly 48)50 (p dal
& gl L sadl 4313 paliall jaigis . LAl G)s 8al) (Ao Gl Jany Ll Candds dadiy e des
Dl (Sa Y cLiaidie hang Sl i 05K Cun Alllaal) labiall el bl uin 3hl e palid
Bl (M gages dkaall LAl cihuas Sl i85 e Ll CaS g B aaall o Jgemal) o5l
Baly & Lsiea is a5l ald (e gl i ae gl LS Gas of L(Bakir ef alk, 2004) asal
e bl Lt Ll daaly culS B ey Jasd) ol el e i ML Leslall Ll 3 la3Y)
IS Laalil) dsadl B a3y oS Jadis LN agmg b Mg ¢ il Al Gl lld ey Caall Wl il sl
Cas Al Aid) 8 Rl aady ) Gl i Bl (2SS e BSaall kY1 LN Cas ol
Jsba 8] Jlexins clliy 5l Lilgs b dasd sha) 3ob oo LA Jals sl J8 of aag dasnasll dalill
b2 13 Laas gl e Byl Jals Bsil alad S 5yl 8 50 oda Jisk ale 0.5 ks aw 1.6
1285 Aadlall diall & el Ao a5 L (ulSsnty) lua die gl il ald (e alid Eiw ey dleall
Afing fad Aplall o2 (Sly el iy (& ady )lSonY) Gl iy o Ol ] Galas o S

.(Abu Argoub & Mousa, 1998) (N1 as 1) Lua
Adlad YY) g8 sain gl e I gasd) ol B3 Gl 8 Ll (e 750 Al ok oo Gl A
8Ly ) gads Laa "ON" le & oLl sae Julial Tlaig gty (il das pans B lagy) A86S a0l S
Gdgll e W Tofft Lo g Lyl ) e ah Jos A A9 sabs)
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Sl plall (B S Gy grad e gk b cciall dad bt S Ll i S
.(Dag et al., 2010)

Soakll Gl pladnad (e S dannl) e sl pa (s ¢ las pladialy @llyy LA SalKual) Gl
@ DL aas Bl Bale aadiny JalS laSY) (e AL 558 aay (NAA) callil) clinnl (aes Jlesiul
Caaids e 58 al (Lol a3y e ol 10 20 < i1/ ane 100) (NAA) dlaladl o 2ag 52500y
S ding Ol Bad s Ghel 8 (NAA) el s, .(Dag ef ak, 2009) o IS L
pan Bl 4y e (NAA)RELE] 2o 0ulg¥) (e o) DA JlaitV) dis 0585 Cun Ol
(Navarro ef al ., 1992)lgias 3 diyllls sil) ol & byl aes GA3 sale Gin die . Ll
Ol Alalal) e Sad) 8 addsis sle sed om b 8 8 Bad < e 250 = 200 Jlesials @iy
Lglndais datill 038 (e BalinY) (Say Ully aadl diadl 3 gl (s ) ool 1 Off diw 3 (g
Olat¥) den B3 Casmg (radll saill o S byl Gmes olb XS Jeall ols sals (e il
28 — 23 2 piall Laiwn il Dlee ol am ald 9 = 2 e sl 8 gl e i Laie Lisins
ol gl by s (el B oRal) dlee adi Laxie Wl il A 41 0 o1 il ddee ol aa Logudd
Ll i) (8 Conlill gume Galeal e o Sl sie e S5 o gisd) dlee o Bygll Jgh 52l )
-(Abu Argoub, 1998) 5,5l Jsh 3Ly e Al silssg swigns sale (b Gaal) Ll dlalaall

ol A pwle 15 /s 15 6 el dlee Caaadin) dpas i ¢ gall) Glalile Jlarind ga (Galail)
O BalinY) s S L Bl e dllball (mes ge Gl desin OIS 9AT Lnd Gy )
OBl e s NAA sl chin) ol Jleninls (923 )Y id didee Ll sasly dilas (3 Lo (yfislesll
Abbiall (mes aladialy sl ola G ol Bde 3a Ally Galal) (& o3a 150 5 100 (S5 Jlawins
il Ll de au @ar Gl OS5 Osldl b os 1000 50 25 Aihae cihSH B Ly
.(Abu Argoub, 1998)
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The phenomenon of alternate bearing (bargaining) (Olea europaea L.)
in the olive crop (a review)

Laila S. Younes *, Sami M.Lagha?, Jalal M.Esoni®
L23agricultural Research Center, Tripoli, Libya
laila_younes69@yahoo.com

Abstract:

The phenomenon of the alternate bearing (bargaining) is an important economic
problem affecting fruit producers, consumers and the economies of countries, and the
olive tree (Olea europaea L) is one of the crops affected by this phenomenon. Alternate
bearing is a two-year cycle that gives a high-yield crop (on year) followed by a low-yield
crop (off year). Alternate bearing appears in crops of perennial trees during unfavorable
climatic conditions that occur during flowering or fruit setting. This phenomenon is not
limited to the bearing trees only, but it affects pollinator trees as well, causing poor
flowering, reduced pollination and fruit formation, or flower and fruit dropping. The
result is a low yield, usually followed by a bumper crop. On the contrary, the optimum
climatic conditions during flowering and fruit setting prevent a drop in the yield, which
leads to a good harvest. Because of this problem, olive production remains fluctuating
over the years and thus the trade and consumption of producer countries is negatively
affected. Horticultural treatments such as fruit thinning, pruning, irrigation, and
fertilization, can reduce the intensity of biennial bearing. Generally, alternate bearing is a
serious economic problem for table olive and oil farmers, and in general it can be said
that the degree of bargaining depends largely on environmental and internal factors and
their interactions, which all lead to the phenomenon of alternate bearing. This review will
help understanding the problem, its basic reasons and the possible management practices
of the problem.

Keywords: high vield (on year), low yield (off year), rotation, fruit setting, pollination,
environmental factors, internal factors.
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Detection Of parasitic contamination In some fresh vegetables from
Misurata, Libya

Farag Soliman El serite
Faculty of Medical Technology — Misurata
frag9958@gmail.com

Abstract:

For 400 fresh vegetables collected from the markets of the city of Misurata during the
period from Nov 2020 to Oct 2021 to detect protog3a and parasites present on vegetables;
the results were on vegetables, lettuce, metal, onions, watercress; mint, cucumber and
chard 25.0/21.6/35.0/20.0/30.0/14.5 and 7.69% respectively, and the overall rate of
infection was 21.5%.

The summer was the most frequent incidence of injuries seasonal variation in summer
38.3% in the following spring 16.6% , autumn 13.7% and winter 11.2% P>0.05 non sig.

Keywords: Prevalence — parasites — vegetables — Misurata Markets.
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Evaluation of olive oil (acidity and peroxide) in some mills in the
western region

Sami M.Laghat, Jalal M.Esoni?, Laila S. Younes 3
L23agricultural Research Center, Tripoli, Libya
aboo2010same@gmail.com

Abstract:

Olive oil is a very important product due to its nutritional value, sensory and
antioxidant properties.Global and domestic rules set quality standards for olive oil by
using acidity and peroxide measurement to determine high-quality and lower-quality
extra virgin olive oil.The standard procedures to measure acidity and peroxide index
feature manual titration requiring laboratory environment and trained personnel.The
results of the analysis in this study showed the absence of extra virgin olive oil in all the
studied samples according to the classification of the International Olive Council, and the
best area of acidity was the coastal region (1) with a rate of 0.9%, in contrast to the
coastal region No. (2)which was 5.8%, which is more The samples showed an increase in
acidity. As for the peroxide number, all samples were below the permissible rate, except
for the coastal region (3), it was high (38.84 mEg/kg oil-oil). As for the average acidity
and peroxide number for the mountainous region as a whole, it was better than the coastal
region, and for all regions, the average acidity percentage was 3.12%, that is, it is
classified as ordinary olive oil according to the classification of the Council, and the
peroxide number is higher than the average, with an average of 21.25 milliliters
equivalent / kg of oil.

keywords: Antioxidants, acidity, peroxide, virgin olives, manual titration.
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Agricultural Domestic Product Contribution In Gross Domestic
Product ( GDP) And Its Role In Agricultural Development In Libya
During (2000-2015)

Abstract:

To achieve these study objectives, it relied on a simple and multiple regression method
in estimating the standard form or model of the agricultural domestic product function
and its relationship with capital formation and volume of the agricultural labor force.
Thus, results show that the relationship between them was compatible with the economic
theory. Nevertheless, the increase in Agricultural Domestic Product is very simple during
the period of study (2000-2015); where the sum of flexibilities of Domestic Product
components has been estimated about (1.24). This means that Agricultural Domestic
Product in Libya remaining in the first stage of production; by which it shows the reason
of decreasing of Agricultural Domestic Product contribution in the Gross Domestic
Product from about (8.09% ) in 2000 to about (0.08 %) in 2013. When estimating the
growth rates of the total Agricultural Domestic Product, it appears that Agricultural
Product has been growing at a declined rate. Of course, this indicates a one-way causal
relationship between Agricultural products and animal products. However, the rates of
increased growth for each plant, fish, and wood product are considered to be lowered
rates depending on the decline of Investment Expenditure in the Agriculture Sector.
Keywords: Gross Domestic Product ( GDP), Agricultural Domestic Product(ADP), Economic
Development, Investment Expenditure, Capital Formation, Agricultural Labor Force.
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0.2 19740065 94 321 410 99.44 | 40379.20 | 2014
1.2 11461851 89 268 436 425 | 34726.50 | 2015
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Coefficnt  Std. Error t-Statistic Prob.

C -342.4174 525.2343 -0.651933 0.5278

X1 1.075527 0.834748 1.288446 0.2240

X2 5.218589 3.479530 1.499797 0.1618

AR(D) 0.738779 0.221720 3.332043 0.0067

R-squared 0.856149 Mean dependent var 1196.231

Adjusted R-squared 0.816917 S.D.dependent var 620.3342

S.E. of regression 265.4300 AkKkaike info criterion 14.22376

Sum squared resid 774984.0 Schwarz criterion 14.41257

L og likelihood -102.6782 Hannan-Quinn criter. 14.22175

F-statistic 21.82265 Durbin-W atson stat 1.273569
Prob(F-statistic) 0.000062

Inverted AR Roots 74

glaill Maclll cpgsall dBle ot ANAGEY sleal) i o3 S g (5)ad) Jot>
(Eviews 6 galin alsdiul 3 @laind) GUiyL el

Coefficnt  Std. Error t-Statistic Prob.
C 392.3163 115.9756 3.382749 0.0054
X3 0.483751 0.349139 1.385552 0.1911
AR(D) 0.627049 0.237785 2.637045 0.0217
R-squared 0.420107 Mean dependent var 527.3800
Adjusted R-squared 0.323458 S.D. dependent var 128.0440
S.E. of regression 1053190 AEKaike info criterion 12.32872
Sum squared resid 133105.0 Schwarz criterion 12.47033
L og likelihood -89.46540 Hannan-Quinn criter. 12.32721
F-statistic 4.346731 Durbin-Watson stat 1.989444
Prob(F-statistic) 0.038027
Inverted AR Roots .63
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Coefficient Std. Error  t-Statistic Prob.

C 1.634152 1.407619 1.160933 0.2651

LNX4 0.222963 0.082493 2.702823 0.0172

R-squared 0.342885 Mean dependent var 5.433716

Adjusted R-squared 0.295948 S.D. dependent var 0.343283

S.E. of regression 0.288041 Akaike info criterion 0.465040

Sum squared resid 1.161546 Schwa1z criterion 0.561614

L og likelihood -1.720324 Hannan-Quinn criter. 0.469986

F-statistic 7.305252 Durbin-Watson stat 1.971715
Prob(F-statistic) 0.017162
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Effect of Tow different storage methods on food content, germination
percentage and grains wheat productivity

Abstract

The study aimed to estimate the content of nutrients in wheat grains and track their
residues in its flour products under different storage practices, as well as determine the
percentage, germination, and productivity. And stored in bags, and the other grain
remained in its ears, and both of them for five years and did not take into account the
conditions of storage.
The results show a chemical analysis for the food content for grain wheat reduce in all
components for storage wheat sample in Pouches, where educe all proteins and lipids by
percentage (24.8%, 8.7%) respectively, or the wheat sample was kept in Spikes shows
few reduces in protein and lipids arrived at (6%, 4%) respectively. The simple reduce and
as the same percent for ash and fiber, so as same as the reduces for carbohydrate percent
due to consumed as food for the fungi. While was the big reduction in humidity
percentage for the wheat sample was kept in Spikes, for this so kept all food content, the
reason was not growth the fungi, while the storage wheat sample in Pouches the humidity
was 8.33 so the fungi was growth, we were fined tow diffident gens for fungi were
Penicillium sp and Aspergillus sp. What the germination percentage and productivity was
the value up in grain in spikes for the weight grain, straw, number of spikes in m? tall of
the spike, and number of grain in spike.
Keywords: Stored wheat, storage methods, spikes of wheat
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A statistical study on some cases of osteoporosis among some patients
in the city of Al-Khoums

Abstract:

Osteoporosis is prevalent among individuals of both sexes and in all age groups at
increasing rates, as the symptoms of this disease may disappear and appear only at a
later age. In view of the importance of studying diseases of the skeletal system,
especially osteoporosis, which has a significant and direct impact on all functions of the
body’s organs, as Well as the increasing number of patients suffering from this disease.
The purpose of this study was to detect this disease by collecting data by means of a
questionnaire to find out the extent. The incidence of osteoporosis in both sexes and in
different age groups. Through Al-Khoums Central Hospital and some consulting clinics
in the city of Al-Khoums. The study was from January 1, 2019 to December 31, 2020,
and the study included (100) cases believed to have osteoporosis of both sexes. The
samples were choosing randomly, and their ages ranged between (17-85) years. The
obtained results showed that the number of people infected with this disease is (70)
cases, of which (27) cases are males and (43) cases are females.

Keywords: Osteoporosis, spongy bone, dense bone (compact bone).

76

2022 sl (1) dawal) Sl a0l (STDJ) Liasloisilly aplell elaill dlas
annamaa@azu.edu.ly (ISSN:2789.9535) Lol — aipad — dipli il deals — dof il duls




Prevalence of Urinary Tract Infections among Diabetic and Non-
Diabetic Patients at Msalata and Tarhuna Cities.-..oreemmmmminiiiiiinirecc e (77-80)

Prevalence of Urinary Tract Infections among Diabetic and Non-
Diabetic Patients at Msalata and Tarhuna Cities

Ibrahim Mouftah Altorshani *, Omeran Ramdhan Belhaj %, Ali A. Aghwider?,

Alnouri Abdulsalam Ashaafi 4, Musbah Almbsuot®
135 Medical Laboratory Department, Faculty of Medical technology, Azzaytuna University,
Tarhuna, Libya.
24 Medical Laboratory Department, Faculty of Medical technology Msalata, EL-Mergib University—
AL Khums- Libya.
Iziad2009@gmail.com

@Sl o) laall b asally Sl (uase G lpd) llual) Gge LA (530
AMsa g A9 g."\.h.u gﬁ

: paldioal)
2 el lleal) gpae clieliad Laje (alad¥) S aa @Sl iaye oF (M BLEY) Haan tAdlal)
@Sl el Cpbadl sl o legad ASY) o Kl ALLY) i Cus el
sy oSl el Llas agic (60) O ua leane (120) duhall cilad :dasdioal) (3 dalls slgal)
ol e e sl (3 aDlsay Aisas Al () aelsia & uilly (Limipe (60) @Sl Gy Gubad)
Ol cuaiie e duball U ciapall Ge Jodl @lie e &8 G o 2019 A Gole gl )
LSl 2xe o Slael o(AES de)3e) dunglong Sually Ljgaall dpdall ciliagadll 8IS gl cupaly Jsd
dgal) lllaall gl ol hige ()ESs syaxians s3ng) 10°CFU/IMI gy Sy
Lol i) (goams Gubad) 22 o mtall Copghl led) Glasadll @leha) ala) ae gl
e apall Algal) clllaal) (goam ubadl) dacg (%81.6) Ly (49) @Rl o)l Cubadll iyl
Liglodll Digaanl) Lyl b)) das il AV qulall ey (%58.3) duiss (36) @Sulls paladl)
culS ey ¢ ysSA A (% 38.33) oy SY) (4 (% 61.5) & oSl oyl (Escherichia coli)
o &Sl el liadl e amall (Escherichia coll) gl dguaal) LyaSill Llal) dagas dous
S i (% 47.6) Ay ) 3 (% 52.4)
Sl i) cudll & (EsCherichia coll) dsslsil dsguanll Lyall ¢ Ayl Conitial 1z LAGY)
(@Sl el ubadll ey (Sl e Gulaadd) (alidy) vie gl el

ol 8 LSl ool Wllwad) (g5ae of Escherichia coli ) 4uglsdll Dsael) LyaGlf : dalidal) cilalst)

77

2022 Uzl (1) dhaall SI 23t (STDJ) Lagleisilly aglelf elaill dlas
annamaa@azu.edu.ly (ISSN:2789-9535) Lo — aipad — il il deals — dof il 4uds




Prevalence of Urinary Tract Infections among Diabetic and Non-
Diabetic Patients at Msalata and Tarhuna Cities. - ceesrrrerasmmrrrmsmmrmmmmrrnnaenns (77-806)

Abstract:

Background: There are indications that patients with diabetes have many of
complications to asymptomatic bacteriuria and urinary tract infections(UTIs). UTI is the
majority of common bacterial infections in diabetic subjects. The purpose of this study
was to evaluate the occurrence of UTI in companies with diabetic and non-diabetic
individuals in Tarhona and Emsallatah cities and to recognize the most repeated bacteria
responsible for it.

Materials and Methods: The study had integrated 120 patients (60) diabetics and (60)
non-diabetic patients, who they admitted to Tarhona and Emsallatah Hospitals from
January to May 2019. All patients had investigated for UTI during mid-stream urine
samples. Their macroscopic, microscopic and urine culture characteristics were
investigated, and a colony count of >10° CFU/mI; it considered for the diagnosing as
urinary tract infections.

Results: After the investigations have done; the results demonstrated that (49) diabetic
subjects and (36) non-diabetic patients are infected. The ratio of infection is (81.6%) and
(58.3%) respectively. On another side, the percentage of Escherichia coliin diabetic
patients are (61.5%) females and (38.33%) males, while the incidence in non-diabetic
patients were (52.4%) females and (47.6%) males.

Conclusion: We have concluded that Escherichia coli is the major cause of urinary tract
infections in both diabetic and non-diabetic individuals.

Keywords: E. coli, UTIs, bacteriuria.

Introduction:

The predominance of diabetes mellitus has amplified over the previous decades, and it is
now approaching epidemic magnitude (Zimmet et al., 2001). In general, 371 million
individuals have diabetes (International Diabetes Federation, 2012). It is predictable that
by 2030; this sum will reach 552 million (International Diabetes Federation, 2011).
Changes in way of life, the elderly of the populations and, the growing prevalence of
fatness are responsible for these dramatic conditions (Zimmet et al., 2001). The number
of cured diabetic patients in Romania is nearly 80,000. In Times Region, more than
22,000 people with type I and type Il diabetes are registered. Diabetes is one of the
highest ten causes of death around the world (WHO, 2011) and this statement is due
particularly to its complications. In the United States of America; Diabetic kidney ailment
occurs in 45% of patients with diabetes patients (USRDS, 2004) and it is the most
important cause of end- phase renal disease (American Diabetes Association, 2012). With
the rising number of diabetic patients, the incidence of diabetic kidney disease will also
enhance (de Boeret al., 2011). Hyperglycemia and hypertension are the major risk
factors for instigation of chronic kidney disease (National Kidney Foundation, 2002) but
other factors, such as repeated episodes of acute kidney injury (infections, drugs, or
nephrotoxins) can also contribute to its deterioration. (Chin-Hong, 2006) stated that in
diabetic patients, it is commonly established that infections are recurrent causes of
morbidity and mortality. Immunologic defects contribute to the amplified risk for
infection: impaired neutrophil function, low levels of prostaglandin E, thromboxane B2,
decreased T cell-mediated immune reactions. (Chin-Hong, 2006; Boyko et al., 2005).
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Other circumstances such as imperfect bladder emptying due to autonomic neuropathy
and high glucose attentiveness in the urine allow urinary colonization by microbes
(Boyko et al, 2005; Boyko and Lipsky, 1995). Asymptomatic bacteriuria and urinary tract
infections are an increased risk factors among diabetic patients (UTIs) (Muller et al.,
2005; Boyko et al., 2005). also (Ribera et al., 2006) mentioned that UTIs being the most
ordinary bacterial infections in diabetic patients. Furthermore, it is important to
distinguish and to treat UTIs in diabetic patients because of their probably forbidding
complications, including Bacteremia, renal eruption, renal papillary necrosis (Boyko et
al., 2005; Boyko and Lipsky, 1995; Geerlings et al., 2000). This study aimed to evaluate
the prevalence of UTI among diabetic and non-diabetic patients in Tarhona and
Emsallatah cities and to determine the most common microorganisms that cause it
according to age and gender.

Materials and Methods:

Study Area: A total of 120 urine samples were collected from men and women of
different ages attending Tarhona and Emsallatah hospitals, From 01 January to 25 May
20109.

Study Population: The studied populations were men and women aged between 10 to 80
years. Urine samples were collected from 120 patients; 60 of these samples were from
individuals with diabetes millets and 60 from non-diabetic patients.

Sample Collection: Urine samples were collected at morning from men and women
patients and the sample should be collected by obtaining the mid-stream urine flow in a
sterile container and transported to the laboratory within one hour of collection.
Materials Required for The Study: Sterile specimen container, Calibrated wire loop,
urine test strip, Incubator, Light microscope, culture media: Blood agar, MacConkey and
CLED agar.

Physical examination: The physical characteristics of the urine samples: color and
appearance are recorded immediately after collecting the sample.

Chemical examination: Urine chemistry is a group of one or more tests done to check
the chemical content such as nitrite, glucose, proteins, ketones, and leukocytes. All of
them were done by dipping a test strip into each urine sample and comparing the
observed color changes in the strip to a reference color chart provided on the package of
the test strip.

Microscopic Examination: After the urine samples were collected into test tubes; they
were centrifuged at 3000 rpm for 5 min. The clear portion of the urine has been discarded
and the deposits remixed by tapping the bottom of the tube. A drop of deposit has been
transferred to cleaned and dry slide and covered by a coverslip. The deposits were
examined under a microscope using both low and high power objective lenses (10x and,
40x) with the condenser iris closed sufficiently to give well contrast for identifications of
pus cells, bacteria, casts, yeast-like cells, crystals and other unusual components.

Urine culture: A loop full of each urine sample streaked on MacConkey, blood and
CLED agars for isolation of the bacteria present in the urine, then set the plate incubated
at 37°C for 24hrs. Finally, the types of bacterial colonies have been identified and their
accounts.
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Statistical Analysis: The data entered into the computer after coding; to perform the
statistical analysis is required for data analysis using statistical packages for social
sciences (SPSS) used to answer the questions of the study at a significant level (P-value
less than 0.05)

Results:

Distribution of Studied Samples among Diabetic and Non-Diabetic Patients at
Emsallatah and Tarhona Hospitals:

The results showed that P-value was equal to 0.008, which was less than 0.05, that there
was a statistically significant relationship between diabetes and the presence of UTIs
(Table 01).

Table 01: Distribution of Studied Samples among Diabetic and Non-Diabetic Subjects:

existence of UTlls Total P-Vale
UTIs no UTls
Cases Diabetic MNumber 49 11 60 0.008

Percentage 81 7% 18 3% 100.0%

™on M™Number 36 24 a0
diabetic [ Percentage 60.0% 40.0%a 100.0%a

Total MNumber B5 35 120
Percentage 70 8% 29 2% 100.0%

Distribution of Studied Samples According to Ages:

Concerning bacterial growth: the results have shown that P-value for urinary tract
infections was equal to 0.04, which indicates there was a statistically significant relation
between the UTIs and the ages (Table 02).

Table 02: Distribution of Studied Samples According to Ages:

cases Total P_Vale
MNon . c
Diabetic Diabetic
UTIs Ages Jless than or egual Number 1 0 1 0.0
20 Percentage 100.0%a 0.0%a 100.0%a
30 to 39 TNumber 16 11 25
Percentage 59 3% 40. 7% 100.0%%
40 and more than INumber 19 38 57
Percentage 33 3% 66 7% 100.0%%
Total MNumber 36 49 85
Percentage 42 4% 57.6% 100.0%%
No, Ages |Jless than or equal INumber 4 0 4 0.02
UTIs 20 Percentage 100.0%% 0.0%% 100.0%%
30 to 39 Number 17 5 22
Percentage TT.3%0 22 7% 100.0%%
40 and more than Number 3 6 9
Percentage 33 3% 66 7% 100.0%%
Total MNumber 24 11 35
Percentage 68 6% 31.4% 100.0%%
Total Ages |Jless than or egual Number ] 0 E
20 Percentage 100.0%% 0.0%% 100.0%%
30 to 39 MNumber 33 16 49
Percentage 67 3% 32 7% 100.0%%
40 and more than Number 22 44 66
Percentage 33.3% 66 7% 100.0%%
Total MNumber &l &0 120
Percentage 50.0%0 50.0%a 100.0%a
80
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Distribution of Studied Samples According to Gender:

According to bacterial growth, the results showed that P-value for UTIs was equal to
0.311, which was more than 0.05, that there wasn't a statistically significant relationship

between the diabetic and the gender (Table 03).

Table 03: Distribution of Studied Samples According to Gender:

— Cases Total P-Vahe
Diabetic Diabetic
UTIs Gender males MNumber 16 18 34 0311
Percentage 47T 1% 52 9% 100.0%
females Number 20 31 51
Percentage 39 2% 60_8%% 100.0%%
Total Number 36 49 85
Percentage 42 4% 57.6%% 100.0%0
MNo. UTIs Gender males MNumber 6 5 11 0205
Percentage 54 5% 45 5% 100.0%
females Number 18 [5] 24
Percentage T5.0% 25 0% 100.0%
Total Number 24 11 35
Percentage 68 6% 31. 4% 100.0%
Total Gender Males MNumber 22 23 45
Percentage 48 9% 51.1% 100.0%%
females Number 38 37 75
Percentage 50.7% 49 3% 100.0%%
Total TNumber 60 60 120
Percentage 50.0% 50.0%% 100.0%%

Bacteria Caused UTI in Diabetic Patients According to Gender and Age:

For type of bacteria in Diabetic patients, the results showed that P-value for age was
equal to 0.294, which was more than 0.05, that there wasn't a statistically significant
relation between the type of bacteria and the age, also the results revealed that P-value for
gender was equal to 0.423, which was more than 0.05, that there wasn't a statistically

significant relation between the type of bacteria and the gender (table 04).

Table 04: Bacteria Caused UTI in Diabetic Individuals According to Gender and Age:

Tvpe of Bacteria Age Gender
40 and ~
20 -39 more P-Value | nale | female e
E.coli Number 7 19 10 16
Percentage | 26.9% 73.1% 38.5% 61.5%
S.anurenus Number 1] 6 1 5
Percentage | (.0% 100.0% 16.7% 83.3%
Streprococcus spp Number 2 2 1 3
Percentase | 50.0% | 50.0% | 9294 [25.0% | 75.00% | %423
Klebsiella preranonia Number 2 7 3 ]
Percentage | 2229, 77.8% 33.3% 66.7%
Protens mirabilis Number 0 4 3 1
Percentage | (0.0% 100% 75.0% 25.0%
Total Number 11 38 18 31
Perc entage 22 4% T77.6% 36.7% 63.3%
81
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Bacteria Caused UTI in Non-Diabetic Subjects According to Gender and Age:

The type of bacteria in diabetic patients, the results illustrated that P-value for age was
equal to 0.919, which was more than 0.05, that there wasn't a statistically significant
relationship between the type of bacteria and the ages; also the results showed that P-
value for gender was equal to 0.561, which was more than 0.05, that there wasn't a
statistically significant relationship between the type of bacteria and the gender (table 5).

Table 5: Bacteria Caused UTI in Non-Diabetic According to Gender and Age:

Twvpe of bacteria Age Gender
P-Value
Les;l;han 20 to 39 40 and 1P-Value male female
more than
E.coli MNumber 1 9 11 10 11
Percentage 4.8% 42.9% 52.4% 47.6% | 52.4%
S ANTENS MNumber 1] 4 3 3 4
Percentage 0.0%% 57.1% 42 9% 42.9% | 57.1%
Klebsiella MNumber 1] 3 4 0.919 2 5 0.561
pPrenmonia Percentage 0.0%% 42.9% 57.1% 28.6% | 71.4%
Proteus mirabilis Number o o 1 1 o
Percentage 0.0%% 0.0%% 100.0% 100.0% | 0.0%
Total MNumber 1 16 19 16 20
Percentage 2.8% 44.4% 52.8% 44.4% | 55.6%
Discussion:

This study showed that an increase in UTI with aging, it has observed that UTI is
predominant among individuals at age > 40 years in both diabetic and non-diabetic. This
observation is agreed with (Al-Ammar, 1999; Rostler, 2003) where they evidenced in
their studies that about (95%) of increased percentage of UTI among individuals above
40 years is due to hormonal change in the case of females, which affects the immune
response after menopause.

(Patrick et al., 2000) have proved that most of males suffer from prostate inflammations
in elderly males (more than 50 years' old) which enhances UT]I; this consistent with our
findings in this study. Possibly this is due to the natural Killer cells NK & the phagocytic
activities remarkably decrease with aging resulting in recurrent infections frequently in
older people. (Goldspy et al., 2000). Similar results have been reported by (Herman et al.,
1995; Dived, 2002).

This study also showed the frequency of UTI in diabetic & non-diabetic patients
according to gender. The high incidence of UTI among diabetic females (60.8%) rather
than in diabetic males (52.9%) is quite compatible with another study (EI-Ali et al.,
2002). The explanations of these results may have related to the nature of diabetes
mellitus for mainly a metabolic disorder under non-controlled to some extent, the
autoimmune disease recently has been reported by (Evan, 2003).Whose majority of
patients are females due to factors of hormones increasing the chance for autoimmune
disease appears as a result of the activation (Roitt et al., 1998; Goldspy et al., 2000). In
this study, we have found prominent UTI among females rather than males diabetic or
non-diabetic patients. These results are in agreement with (EI-Ali, et al., 2002) who was
reported that the percentage of this disease in Tunisian was higher in women (8.6 %) than
that of men (7.1%).
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(Evan, 2003) showed in his study that women with diabetes are about 2-3 times more
likely to have UTI than non-diabetic women because of the combination of host and local
risk factors, and to another extent, the autoimmune disease has been reported (Goldspy et
al., 2000). The prevalence of UTI in diabetes mellitus was higher when compared to
controls (Goswami et al, 2001). Since the increased sugar in urine enhances bacterial
growth which in turn increases the chance for UTI development (Al-fatlawy, 2001). This
study shows the description and frequency of each bacterial isolation. Among (60)
samples were obtained from diabetic patients. five bacterial types have been diagnosed
distributed among 49 isolates that have been recovered. It is observed that Escherichia
coli (26 isolates) most of them (19 isolates) in the age of them more than 40 years,
females (16 isolates), it was accepted by (Ali, 2000) that the immune response is reduced
at the extremes of the life span (at infancy and elderly age), which explains the high
incidence of diseases at these periods. These facts are compatible with this study's
findings which reveal arising in UTIs by ages noncases (0.0%) at <20 years to 11 cases
(22.4%) at 20-39 years increased to 38 (77.6%) above 40 years of age. Moreover, the
incidence among females in 31 cases (63.3%) more than males 18 cases (36.7%) due to
anatomical & physiological differences between gender, which encourage bacterial
transmission from the rectal and genital area to the urinary tract (Lewis, 1989). The fact
that most of the bacterial isolates are of the Enterobacteriaceae family which inhabit the
GIT agreed with the current results revealed. While the other types of bacteria were (9
isolates) of Klebsiella, (4 isolates) of proteus, in addition to Escherichia coli as had been
mentioned previously and (4 isolates) of streptococcus and (6 isolates) while
staphylococcus aurous has been isolated, though it is considered as the skin normal flora
which it may be easily transmitted to the urinary tract. These results concurred with
another study (Al-Khazrachi, 2001) and abroad (Tan, 1990; Andersen, 1992; Guyer et al.,
1989). In this study, we found that the description and frequency of each bacterial isolates
among (60) samples were obtained from non-diabetic patients to four bacterial types we
diagnosed in distributed among (36 isolates) that have been recovered. It was observed
that Escherichia coliis the most frequent (21 isolate); this agrees with (Farooqi et
al., 2000). Followed by klebsiella (7 isolates) and Staphylococcus aureus (7 isolates),
finally Proteus (1 isolate); these results are in agreement with (Swiezko et al., 2000).
Also, the result reveals that bacterial infection in non-diabetic women (55.6%) was more
than in non-diabetic men (44.4%). UTI was observed higher in elderly in both genders, so
it is (2.8%) for those < 20 increased to (44.4%) in 20-39 years and reached (52.8%) for
patients > 40 years. There was no marked difference in types of microorganism causing
the UTlIs in diabetic and non-diabetic women. Escherichia coli was the predominant
pathogen in both groups, which agrees with (Asahara et al., 2001; Pinero et al., 2003;
Sotto et al., 2003) because Escherichia coli seems to have many antigens that play a role
in adherence and pathogenicity (AL-Moaid, 2003).

adherence of Escherichia colito an epithelial cell is dependent on the interaction
between the Pilli and some sugar sequences in the form of glycolipids found in the
urinary system. (Robertis et al., 2000). The presence of Staphylococcus aureus in the
urine is a result contamination from the skin (Al-Fatlawy, 2001). The rate
of Klebsiella infection increases in patients with urinary tract infections because the
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capsules of these bacteria are the main virulent factors. (Robertis et al., 2000).

All of Proteus has a potent urease which is producing ammonia from urea.

Ammonia production has been observed of depressing the phagocytic activity of
infiltrating leucocytes for this cause, thereby the destructions of complements actions
(Al-Moaid, 2003).

Conclusion: The UTIs are most common in patients with diabetes than in non-diabetic
patients, women have more frequent UTI than in men, Women with diabetes have more
frequent and more sever UTI than those without diabetes, there was association between
age in diabetic and non-diabetic patients and UTI, and finally.

There was no marked difference in the type of micro-organisms causing the UTI in
diabetic and non-diabetic persons whereas Escherichia. coli were the most common
pathogen isolated in both group.

References:

Al-fatlawy, F.A. (2001). Urinary tract infections and there effects on Renal functions in
diabetic and non — diabetic patients. M.Sc. Thesis of Science in Biology. College of
Science, University of AL — Mustansiriya.

Al-Khazrachi, M. R. (2001). Genetic studies of some gram negative Bacilli resistance
isolated from urinary tract infection to some antimicrobial agents .M.Sc. thesis of science
in Biology / Microbiology .College of Science , University of Al-Mustnasiriyah.
AL-Moaid, A. Q. (2003). Prevalence of resistance to some B — Lactam Antibiotics
among some gram negative bacteria in Urinary tract patients with cancer. M.Sc. thesis of
science in Biology.College of Science , University of Al-Mustnasiriyah.

Al-Ammar, N.G. ( 1999). An Epidemiological Profile of NIDDM in Baquba District
.M.SC.thesis of Science in community medicine. College of medicine . Al-Mustansiriya
university.

Ali, E. S. (2000). Immunostatus in diabetic patients .M.SC.thesis of science in
microbiology. College of medicine , Al-Mustansiriya university.

American Diabetes Association (2012). Position statement. Standards of medical care in
diabetes 2012. Diabetes Care 35: S11-S63.

Andersen, B. (1992). Mphysematons pyclonephritis. Aserious complication of diabetes
mellitus. Department of Health and Human Services, 11;154 (20):1419 — 21.

Asahara, T., Nomoto, K., Watanuki, M., and Yokokura, T. (2001). Antimicrobial
activity of intraurethrally administered probiotic lactobacillus casel in amurine model of
Escherichea coli urinary tract infection. ; antimicrob - agentschemother, 45(6):1751 — 60.
Boyko, E.J., Fihn, S.D., Scholes, D., Abraham, L., and Monsey, B. (2005). Risk of
urinary tract infection and asymptomatic bacteriuria among diabetic and nondiabetic
postmenopausal women. Am J Epidemiol 161: 557-564.

Boyko, E.J., and Lipsky, B.A. (1995). Infection and diabetes. In: Diabetes in America,
2nd Edition. Harris M1 (ed). National Diabetes Data Group, Bethesda, pp 485-499.
Chin-Hong, P.V. (2006). Infections in patients with diabetes mellitus: importance of
early recognition, treatment, and prevention. Adv Stud Med 6: 71-81.

De Boer, IL.H., Rue, T.C., Hall, Y.N., Heagerty, P.J., Weiss, N.S., and Himmelfarb, J.
(2011). Temporal trends in the prevalence of diabetic kidney disease in the United States.
JAMA 305: 2532-25309.

84

2022 Ll (1) daal) SI 231 (STDJ) LinolpiSilly s plell oloill dias
annamaa@azu.edu.ly (ISSN:2789.9535) Lunf — ajpayd — dial iff deals — o/ il Luls




Prevalence of Urinary Tract Infections among Diabetic and Non-
Diabetic Patients at Msalata and Tarhuna Cities.-.---sssssssssssssssssssssssnananananananan. (77-86)

Dived, S. H. (2002). Urinary tract infection, femel,program director, section of
emergency medicine, University of Chicago.

El-Ali, J., Haddad, S., Cherif, S., Farhat, A., and Danguir, J. (2002). Risk factor of
diabetes in Tunisian , Adults, The National Nutrition Survery Data.

Evan, D. R. (2003). Diabetes and urinary tract infections : The case Against apre-
emptive strike, Harvard Medical School.

Farooqi, B. J., Shareaq, F., Rizvi, Q.K., Qureshi, H.S., and Ashfag, M. K. (2000).
Changing pattern of antimicrobial susceptibility of organisms causing community
acquired urinary tract infection . J — Pak —Med — Assoc. 50 (11) : 369 — 73.

Geerlings, S.E., Stolk, R.P., Campi, M.J.L., Netten, P.M., Collet, T.J., and Hoepelman,
A.l.LM. (2000). Risk factors for symptomatic urinary tract infection in women with
diabetes.Diabetes care. 23:1737 — 1741, (Abstract).

Goldspy, R.A., Kindt, T.G., and Osborne, B.A. (2000). Immunology.4thed. W.H
Freeman and company. NewYork.USA.

Goswami, R., Bal, C.S., Tejaswi, S., Pungabi, G.V., Kapil, A., and Kochupillgi, N.
(2001). Prevalence of uninary tract infection and renal scars in patients with diabetes
mellitus; Diabetes- Res- Clin — Pract. 53 (3): 181-6.

Guyer, D.M., Kao, J.S., and Mobley, H.L. (1989). Genomic analysis of apathogenicity
island in urophogenic Escherichia coli CFTO 73 : distribution of homologous sequences
among isolates from patients with pyelonephritis ,Cystitis,and Catheter associated
bacteriuria and from Fecal samples, 66 (9) : 4411 — 7.

Herman, W. H. (1995). Diabetes mellitys in Egypt : risk factors and prevalence.
Diabetic medicine, 12: 1126 — 31.

International Diabetes Federation (IDF) (2012). Diabetes Atlas, 5th edition Update,
2012, http://www.idf.org/diabetesatlas/5e/Update2012.

International Diabetes Federation (IDF) (2011). Diabetes Atlas, 5th edition, 2011,
http://www.idf.org/diabetesatlas/5e/the-global-burden.

Lewis, D.A. (1989). Becterology of urine in : Medical microbiology a partial approach, P
—1- 20. Hawkey, P. M. ; Lewis , DA.(eds.).

Muller, L.M., Gorter, K.J., and Hak, E. (2005). Increased risk of common infections in
patients with type 1 and type 2 diabetes mellitus. Clin Infect Dis 41: 281-288.

National Kidney Foundation (KDOQI) (2002). Clinical practice guidelines for chronic
kidneydisease: evaluation, classification and stratification, 2002. http://www.kidney.org/
professionals/kdogi/guidelines_ckd/p4_class_g3.htm.

Patrick, X., Rajendran, T., and Salah, E.E. (2000). Acute renal failure. Oman medical
Journal, VVol.16,No. 3.

Pinero-Acin, M.J., Martinez-Matias, M.R., Cordoba-Gutierrez, M.J., Senchez- Rojas, T.,
Lopez-juarez, D., and Rodrigueez-Alcala, F.J. (2003). Modifican nuestra actitud
terapeutica los urocultivos . Aten-pvimaria,2003,31;26(7):459-63.

Ribera, M.C., Pascual, R., Orozco, D., Pérez- Barba, C., Pedrera, V., and Gil, V. (2006).
Incidence and risk factors associated with urinary tract infection in diabetic patients with
and without asymptomatic bacteriuria. Eur J Clin Microbiol Infect Dis 25: 389-393.

85

2022 L) (1) dacal Gl 230t (STDJ) Liaol3iS2ll5 plell elalll dlas
annamaa@azu.edu.ly (ISSN:2789-9535) Lunf — djpdsd — diel iff deals — defy il duls



http://www.idf.org/diabetesatlas/5e/Update2012
http://www.idf.org/diabetesatlas/5e/the-global-burden
http://www.kidney.org/

Prevalence of Urinary Tract Infections among Diabetic and Non-
Diabetic Patients at Msalata and Tarhuna Cities. - ceesrrrerasmmrrrmsmmrmmmmrrnnaenns (77-806)

Robertis, K., Murray, P. A., Mayes, D. K., and Victor, W. (2000). Rodwell, Plasma
protein, immunoglobulin's and clotting factors, Harpers biochemistry text book of
biochemistry; 24th edition, losaltos, California, Appelton and Langer,P: 707-733.

Roitt, 1., Brostoff, J., and Male, D. (1998). Immunology . 5th ed published by Mosby .
London , UK.

Rostler, S. (2003). Diabetes may up urinary infections in older women, 2003, (Internet).
Sotto, A., dE-Boever, C.M., Fabbro-Peray, P., Gouby,A., Sirot, D., and Jourdan, J.
(2003). Risk factor for antibiotic-resistance Escherichia coli isolated from hospitalized
patient with urinary tract infections: aprospective study.J.Clinmicrobiol. 39(2): 438-44.
Swiezko, AS., Kirikae, T., and Kirikae, E. (2000). Biology activites of
lipopolysaccharide of proteus and their in teractions with polymyxin B and an 18- kda
cationic antimicrobial protein (cap 18) derived peptide .J. med. Micro. 49:127-138.

Tan, J.S., and File, J.R. (1990). Urinary tract infections in Obstetrics and gynecology.
Journal of reproductive medicine,35: 339 — 42.

US Renal Data System (USRDS) (2004). Annual Data Report. The National Institutes of
Health, National Institute of Diabetes and Digestive and Kidney Diseases, Bethesda,
2004.

WHO. (1993). Diabetes prevention and control, acal for action.

Zimmet, P., Alberti, K.G., and Shaw, J. (2001). Global and societal implications of the
diabetes epidemic. Nature 414: 782-787.

86

2022 il s (1) taal) S daa) (5TDJ) Liaglpisilly aplell olaill dlae
annamaa@azu.edu.ly (ISSN: 2789-9535) Lo — afpdd — disl il deals — de) il L5




In vitro propagation Technique of medicinal plants, A review.........occovveenneee. (87-101)

In vitro propagation Technique of medicinal plants, A review

Laila S. Younes
Agricultural Research Center, Tripoli, Libya
laila_younes69@yahoo.com

Lazaya dealyd pidall b Adall clilall g8a) SlSal) Ak

gy b (A
bl — Gl A3 Gigand) 5

s paliial)

LN laliany syl claliang 530Sy Cilaliae Jie Alad sl dlge e duhll clilall (ggias
e Bylailly Aalal sl Y ALYl Akl claiidl e alid) cllall Ll Saally adihall claloasg
cgaphall gaBlse (4 (Rl@YL 23ge Lgae LSl cdpball bl (e el il ) chdge (& de il
A o dawady) del)) Clijles yglal LAIKEQD) o3 Jai ) Diguall LngloiSl) ol g idall &SI
CLatil) (e degana Aol Zlad (8 dage bl Al b aSanlly Sl Janslly clall laal) e dalse
OSV A0 decalig dabes Ay (8 Augenal) i) alasinly A5kl eliac Yy das¥ly LAY iS5, gail
WA (e dadd) bilal) waas ) deyiall 3 Lgde Jalially dpiall del)3l (8 Aabadll adgyla s g
ol Ay Al @l 1 Guh oo it 8 GEN S A Al o2 (ayeid AT
plBlally jpaal
alililly IS cdunpal) Silgal) ¢ gdal) JUSY) edaci¥/) de), j 1dpalidal) clalsl)

Abstract:

Medicinal plants contain active secondary substances such as antioxidant, anticancer,
anti-inflammatory, antibacterial and anti-microbial. The increasing demand for medicinal
products in addition to the increase in populace and unlawful trade are indications to the
reduction of several medicinal plants, many of which are threatened with extinction in
their natural sites.

In vitro propagation is a biotechnological tool that solution to this problem. Tissue culture
practices have shown that three factors namely explant choice, medium composition and
control of the physical environment, are important in successful cultures. A set of
techniques for the growth and reproduction of plant cells, tissues and organs using
organic nutrients in a controlled and sterile environment. Each plant type has its own
different conditions for initiating and maintaining plant cells in culture or regenerating
healthy plants from cultured cells. This Study reviews in vitro micropropagation
techniques by an achieving mass production by in vitro multiplication, rooting and
acclimatization.

Keywords: Tissue culture, in vitro, micropropagation, natural habitat, multiplication and
acclimatization.
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Introduction:

Medicinal plants are plants that are generally and safely used for persons in the treatment
of some diseases. In the past two decades, importance in medicinal plants has increased
because of their health benefits in terms of safety and cost compared to synthetic drugs.
(Thomford et al., 2018; Anand et al., 2019).

In all world civilizations, medicinal plants have played a large role in health care.
Although the total number of flora in the world is not yet certain. However, the
proportion of medicinal plants in the world does not exceed 10 % (Schippmann et al.,
2006). The estimate of the World Health Organization (Bannerman, 1982). Most of the
rural population in the world, about 80%, chances its needs for main health carefulness
from alternative medicine (Yuan et al., 2016). Most of the world's population depends on
medicinal plants because of their medicinal substances (Tripathi and Tripathi, 2003).
Furthermore, More than 50% of the medicinal plants in the world are included in the red
list and this is scary (Paunescu, 2009). Medicinal plants are used in many industries such
as (drugs, make-ups, and flavoring) and others because they contain high-value materials,
and therefore the demand for them is increasing. (Suneetha and Chandrakandh, 2006).
The World Health Organization (WHO) recorded that a large number of the world's
population, especially the countryside, depend on medicinal herbs for their primary
treatment (Vines, 2004).

Plants are the main source in the pharmaceutical industry, whether direct way or
conversely. (Rout et al., 2000). Because Manufacturing these chemical compounds is
difficult, not easy, and economically unpracticable (Oksman-caldentey and Inze, 2004).
Moreover, a large number of medicinal plants that contain secondary compounds that are
valuable are threatened extinction with increased demand (Edwards, 2004). In addition,
consumption of herbal medicines is widely spread and increasing.

Therefore, the reason for the decline in plant genetic resources and the loss of natural
habitats for medicinal plants is random collecting in large quantities. High-demand plants
face great challenges, and still today the world suffers from this problem (Kumari and
Priya, 2020). Conversion of land into industrial area, over-collecting, urbanization,
pollution, habitat destruction and degradation, and climate change are the leading causing
a decline of total plant genetic resources (PGR) (McCune et al., 2013). Because there is
no regulations to preserve these valuable plants from extinction, are needed to increasing
the mass production of medicinal plant by in vitro propagation techniques. In vitro
culture techniques are now necessary for the production of disease-free plants, rapid
multiplication of rare plant genotypes, plant genome transformation, obtaining transgenic
plants, breaking dormancy and production of plant-derived metabolites of important
commercial value (Sedaghati et al., 2019; Debnarh et al., 2006; Altpeter et al., 2016). In
addition, the cultivation of medicinal plants is the most effective way of addressing the
gap between supply and demand (Wang, et al., 2020). Plant tissue culture technique have
great industrial importance in plant propagation, conservation of plant resources as well
as the creation of secondary metabolites. This techniques deals new and sustainable
opportunities in solving numerous problems in the field of medicinal plant breeding and
conservation biology (Chandana, et al., 2018; Chandana, et al., 2020). Also by tissue
culture techniques, it will be easier to produce high number of plant independently off
season, weather, or climatic conditions, and without the effect of disease and pests or soil

88

2022 Lo (1) dlaeall ) st (STDJ) Liaslsi€illy aglell elaill dlas
annamaa@azu.edu.ly (ISSN:2789-9535) Lol — djsad — il il dealn — dof il L5




In vitro propagation Technique of medicinal plants, A review.........occovveenneee. (87-101)

problems. Moreover, it reduces land labor (Pierik, 1997). Plant tissue culture has been
utilized for the last decade. Many protocols have been developed for many crops, shrubs,
cut flowers and forest trees (George et al., 2008; Pierik, 1997). in vitro cultivation of all
plant parts, like cell, tissue, and organ for multiplication by using nutrient solutions in
an aseptic and controlled environment (Ahmad et al., 2013; Shatnawi et al., 2011 ;
Staden et al., 2008 ;Victor, et al., 2006). Some examples of culture types in plant tissue
culture are meristematic cells, somatic cells, pollen grains, vegetative cells or
undifferentiated cells (callus) (George, 1993). Simple screening of plantlets by tissue
culture provides unique opportunity for studying many features of plant development and
improvement under optimal conditions. (George et al., 2008; Honda et al., 2001;
Shatnawi et al., 2006). Therefore, tissue culture techniques became widely used for many
plant species (Pierik, 1997; Shatnawi et al., 2004). One of the goals of plant tissue
culture technique is the speed of reproduction in a short time. Addition to producing
plants identical to the mother plant (true to type). (George et al., 2008; Hofman et al.,
2002; Shatnawi et al., 2007; Staden et al., 2008 ). The greatest potentials for tissue
culture are the selection of agronomical desirable characteristics, increasing yield, disease
resistance, water stress and salt tolerance, as well as conservation of genetic resources
(Hofman et al., 2002; Pierik, 1997; Shatnawi et al., 2006). Plant tissue culture techniques
are considered the most effective methods for propagating high number of plant species
(George et al., 2008). Tissue culture enables mass propagation of uniform plants and
overcomes the problems of propagation. Hundreds or even thousands of rooted plants
will be successfully acclimatized from a few plant materials in a short time. Different
levels of various plant growth regulators (PGRs) were used in the previous studies to
induce proliferation and rooting in vitro for some medicinal plants (Al- Qudah et al.,
2011; Evenor and Reuveni, 2004; Mostafa et al., 2010; Musallam et al., 2011; Owies et
al., 2009).

1- Micropropagation:

Micropropagation in vitro is technology fast grow elite plants using new plant tissue
culture approaches. Which it is famous for its requests in the agro, horticultural and
forestry industries (Li et al., 2010). Micropropagation is carried out from plant tissues
grown in fields and nurseries using different tissue culture techniques on sterile nutrient
media containing different growth regulators and controlled environment (Pierik, 1997).
The organogenesis is usually direct the safer way for multiplication of clonal, true-to-type
plants (Sandhu et al, 2018). In vitro propagation of medicinal plants has been
documented such as using shoot tips/ axillary buds via organogenesis (Rout et al., 2000),
production of adventitious shoot (Thomas and Yoichiro, 2009) and somatic
embryogenesis (Omar et al., 2004). Micropropagation is considered to be easier and rapid
for herbaceous plants than woody species (Schwarz and Beaty ,1996). In conventional
cultivation many plant seeds do not germinate, flower and produce seed under certain
climatic conditions or have long periods of growth and multiplication. Micropropagation
assures a sure source of medicinal plants, using lowest space and time (Prakash and Van
Staden, 2007). Micropropagation practices have been evolve for many essential species
of medicinal plants such as Swertia chirayita, Cathranthus roseus, Panax, Stevia
rebaudiana, Artemisia annua-aremisin, Elettaria cardamomum, Allium chinense,
Camellia sinensis, and so on. (Pradhan et al., 2013).
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The success of the in vitro propagation technique depends on some important
characteristics such as genotype, medium, plant growth regulators and type of explants
(Kim et al., 2017). But still all possible types of explants and hormonal combinations
have not been exploited to develop more various and efficient protocols. In vitro
propagation is more rapid than in vivo for many horticultural crops (Schwarz and Beaty,
1996). In addition in vitro culture can give virus and disease-free plants (Pierik, 1997).
Little starting material is needed when in vitro techniques is used to give thousands or
even millions of genetically identical plants from single or few mother stocks
(Furmanowa and Olszowska, 1992; Tamura et al., 1993). Currently, a large number of
protocols are available for the micropropagation of medicinal plants (Debnarh et al. 2006;
Rizvi and Kukreja 2010; Sarasan et al. 2011; Kaul et al. 2013; Kun-Hua et al. 2013;
Bhattecheryya et al. 2014; Chen et al. 2014; Atanasov et al. 2015; Younes, et al., 2015;
Al-Qudah et al., 2011), as well as some commercially important plants, such as Agave
salmiana (Puente- Garza et al. 2017), artichoke (Pandino et al. 2017), Stevia rebaudiana
(Ramirez-Mosqueda et al. 2016) and Moringa oleifera (drumstick tree) (Juan-jie et al.
2017). The technology of micropropagation is generally goes through various stages such
as choice of mother plant, beginning of explants, subculture of explants for multiplying,
shooting, rooting, and Acclimatization.

1.1 Plant Materials:

Micropropagation start with the selection of plant tissue (explants) from a young, healthy
mother plant. From the point of view of true-to-type propagation, explant choice is very
important. Meristems or shoot tips (dormant or actively growing buds) can be used as
explants due to their genetic stability. Several explants sources were selected in the
establishment phase of the medicinal plants, The survival of explants depends on their
rate of microbial contamination and of explant browning, which pertain not only to the
explants used for culture initiation but also to the physiological stage of mother plants
and to the season when explants are collected

(Werner and Boem, 1980; Yepes and Aldwinckle, 1994). Seeds were used as starting
material in establishing in vitro Origanium vulgar (Arafeh, 1999), Amygdalus communis
(Shibli et al., 1998), Salvia fruticosa (Arikat et al., 2004), Achillea fragrantissima
(Younes et al., 2015), Teucrium polium L (Al-Qudah et al., 2011). But in case of Coffee
arabica (Ebrahim et al., 2007) zygotic embryos were used. Other plant starting materials
were used in vitro; like shoot tips, lateral buds, primordial leaves explants inoculated on
medium with appropriate supplements of the required growth regulatore uses to give
shoot regeneration of some endangered medicinal plant (Guo et al., 2007). Furthermore,
apical and axillary meristems and single node cuttings were used for Coffee arabica
(Ebrahim et al., 2007). In vitro propagation may also be achieved by somatic
embryogenesis and cell suspension culture with some important medicinal plants
(Shibli et al., 2012).

Tissue culture success mainly depends on the age, types and position of explants
(Gamborg et al., 1976). Because all plans have not equal Totipotency. Large size explants
can increase chances of contamination and small explants (meristems) can show virus
free (Fowler et al., 1993; Staba and Seabrook 1980). Meristem culture were utilized to
obtain virus-free plants by culturing. To increase the probability of success, the mother
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plant should be ex-vitro cultivated under optimal condition to minimize contamination in
the in-vitro culture.

1.2 Surface Sterilization:

Microbial contamination is a very common problem in plant tissue culture (Fowler et al.,
1993). For this reason explants is surface sterilized by different reagents then transferred
into nutrient medium usually. Sterilization of explants is one of the major steps for
successful in vitro micropropagation. Explants cleaned by distilled water and sterilized
agents like calcium hypochlorite, sodium hypochlorite, ethanol, mercuric chloride,
hydrogen peroxide, or silver nitrate are for sterilization (Mihaljevic et al., 2013). The
selection of sterilizing agent depends on the type of explants depending on the
morphological characteristics like hardness and softness of the tissue (Yadav and Singh,
2011). Contamination it is considered more rapid in woody species than herbaceous
plants (Niedz and Bausher, 2002; Das and Pal, 2005). Sterilization of laboratory tools
carried out by autoclaving, alcohol washing, baking, radiations, flaming and fumigation.
A great decrease in bacterial contamination was seen by using an ultrasonic sonicator
(Monge et al., 2008). Sources of in vitro contamination include culture containers, media,
explants, tools, the environment of the culture room and transfer area, and operating
personnel. The success of propagation in vitro mostly depends on the external steriliz of
explants because this is critical, also, there are microorganisms that grow on the surface
of the plant more rapidly than cultured plants.

Microbial contamination is one challenge facing plant tissue culture practices. (Leifert et
al., 1994; Kim et al., 2017). Wide range of microbes are found on the surface of plants,
and these grow faster than the cultured explants. Explant contamination is connected to
various causes such as basis of explants and location (Singh et al., 2011). The most
common problem of micropropagation suffers is pollution of all kinds, whether bacterial
or fungal.

1.3 Media Composition:

Seeds and vegetative explants have been used on different types of media with different
PGRs. Several types of medium formulation were identified as suitable for medicin plants
in tissue culture. Basic nutrient basal media that are most frequently applicable and used
include (Murashige and Skoog, 1962) medium is commonly used, Other media used are
Gamborg (B5; Gamborg, et al., 1968), (LS; Linsmaier and Skoog, 1965) and (NN; Nitsch
and Nitsch, 1969)., (SH; Schenk and Hildebrandt 1972), Woody plant medium (WPM,;
Lloyd and McCown, 1981) , W medium (White, 1963).

In 1962, Murshige and Skoog were able to formulate a revised medium for culturing
Nicotiana tabacum callus (Vasil and Vasil, 1972), Salvia fruticosa Mill (Arikat et al.,
2004), Ceratonia siligua (Naghmouchi et al., 2008), Morus alba (Anis et al., 2003) and
Coffea Arabica (Ebrahim, et al., 2007). Thymus vulgaries was established on (NN)
medium (Tamura, 1993). While modified MS medium (MMS) was used in seed
germination and establishment of Origanium vulgare (Borovec, 1988). In general,
Medium contains a macro and micro nutrients and vitamins dissolved in distilled water
with carbon source 3% sucrose, solidified with 0.8% Agar powder is not essential media
component but is used as gelling agent (Bhojwani and Razdan 1996; Rayns et al., 1993).
It prevents death of cultured cells due to submerging and lack of oxygen in liquid
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medium. The pH was adjusted to 5.8 before adding the agar, followed by autoclave
sterilization at 121°C for 20 min. The pH of the medium was adjusted to 5.7 with 0.1M
NaOH or 0.1M HCI after the addition of growth regulators, prior to the addition agar. The
medium was autoclaved at 121°C, for 20 min. All the cultures were maintained in
sterilized culture room at 26 + 2°C, under 16/8h light regime provided by cool white
fluorescent light (60umol-2s-1 light intensity) and with 55 - 60% relative humidity
(Bhojwani and Razdan 1996).

1-4 In Vitro shoot proliferation:

Shoot formation is promoted by light, temperature, culture medium, PGRs, explant type,
and physiological development of tissue used (Pierik, 1997). In many cases it is possible
to place explants directly on a medium that will encourage shoot multiplication, but
cultures of some species are best initiated with different PGRs that are required for shoot
formation (George, et al., 2008). Multiplication rates depend on species, cultivar, auxin
[cytokinin ratio and explant type (Igbal et al., 1999).

For successful plant tissue culture first shoots are formed by culture of explants or callus
on media containing PGRs (mainly cytokinin but sometimes auxins also). Different types
and concentrations of cytokinin such as 6-Benzylamino-purine (BA), 6-
Furfurylaminopurine (kinetin), zeatin, Thidiazuron (TDZ) and6-(gamma,gamma-
Dimethylallylamino) purine (2ip), are used for shoot formation.

Ali et al., (2010) reported that maximum shoot multiplication in vitro was obtained on
MS medium supplimented with 1.0 mg /L BA in Stevia rebaudiana . Also, Bipasha et
al., (2010) achieved in vitro clonal propagation of Wedelia chinensis on MS medium
containing (2.0 mg/L BA +1.0 mg/L 1AA) for shoot elongation while they used MS
medium supplemented with (1.5 mg/L BA+ 0.5 mg/L Gibberellic Acid (GA3) for shoot
proliferation. Maximum proliferation rate in Achillea filipendulina was obtained on MS
medium supplemented with 1.0 mg/L 1AA plus 2.0 mg/L BA (Evenor and Reuveni,
2004). The highest proliferation rate in Arbutus andrachne L. was obtained on MS
medium complemented with 2.0 mg/L zeatin (Mostafa et al., 2010). The best result
proliferation of Achillea fragrantissima was achieved while used MS medium
complemented with 1.2 mg/L kinetin (Younes et al., 2015).

In Senecio macrophyllus shoot proliferation rate was highest when explants were cultured
on MS medium supplemented with 4.4 pM BA in combination with 0.54 pM 1-
Naphthaleneacetic acid (NAA) (Trejgell et al., 2010). Kinetin was found to be more
efficient cytokinins used to induce proliferation in different plant species (Bouhouche and
Ksiksi, 2003) while BA and kinetin was found to be more efficient cytokinins used to
induce proliferation rate in Origanium syriacum (Arafeh et al., 2003).

There are many reported on the benefits and problems associated with in vitro
multiplication of medicinal plants (Bajaj, 1993). Most known species studied were
Mentha spp. (Cellarova, 1992) , Origanium syriacum (Arafeh et al., 2003), Origanium
vulgar (Borovec, 1988), Salvia fruticosa (Arikat et al., 2004), Coffea arabica (Ebrahim
et al., 2007), Teucrium polium (Al-Qudah, et al., 2011), wild cyclamen (Al-Majathoub
and Karam, 2006), Gundelia tournefortii (Owies et al., 2009), Achillea fragrantissima
(Younes et al., 2015) and Artemisia herba alba (Shatnawi, 2011). Artemisia herba-alba
(Shibli, et al., 2018). Different levels of various cytokinins are being used in previous
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studies to induce proliferation, a cytokinin is required and applied either alone or
combined with small amounts of auxin (Kahia and Owuor, 1990). Each treatment
consisted of five replicates (flasks), with four explant / replicate. Cultures were incubated
at growth room and kept under a regime of 16- hr. light, 8- hr. dark and 24 + 1°C. Data
was collected after 4 weeks from culture such as: number of shoots/ explant, shoot height,
callus Formation and rooting percentage.

1.5 In vitro rooting:

Auxins are main agent in in vitro rooting stage as they driving the signal transduction
alleyway in plant cells into transferred to roots (Taiz and Zeiger, 2002).

Root formation after producing healthy shoots, plantlets transferred to different media for
root formation. Auxins such as Indole-3-butyric acid (IBA), naphthaleneacetic acid
(NAA) or Indole-3-acetic acid (IAA) are mainly used in root induction and their effect
varies with type and concentration used in different plant species (Pierik, 1997 ; Swamy
et al., 2002) . NAA and IBA are most commonly used anxins ( Bhojwani, and Razdan,.
1996). Different levels of various rooting growth regulators were used in the previous
studies to induce rooting. There are many reported associated with in vitro rooting of
medicinal plants. Most known species studied are Arbutus andrachne (Mostafa et al.,
2010) reported that, The maximum rooting was obtained with 1.0 mg /L NAA. While,
Capparis spinosa (Musallam, et al., 2011) the highest number of roots was obtained at
5.0 mg/L IAA on 1/2 MS media.

Ali et al., (2010) found best in vitro rooting was reported on MS medium containing 1.0
mg /L NAA of Stevia rebaudiana , in Senecio macrophyllus rooting was achieved on
full- and half-strength MS medium without auxin (Trejgell et al., 2010 ). In Origanium
syriacum the maximum number of roots was obtained on MS medium supplement with
0.8 mg/L IAA (Arafeh et al., 2003). In Salvia fruticosa Mill root formation was
completely inhibited on MS medium free of auxins or containing high concentrations of
IAA, NAA, or IBA, highest roots number were obtained at 0.5 mg/L IBA or 0.5 mg/L
IAA (Arikat et al., 2004). With 20 replicates (test tube) per treatment and one explant /
replicate. Cultures were incubated at growth chamber and saved under a system of 16- hr.
light, 8- hr. dark and 24 + 1°C. Data was collected after 4 weeks from culture such as:
rooting percentage, number of roots/ explant, root height and callus formation.

1.6 Ex Vitro Acclimatization:

Acclimatization is the final, but necessary, step in all micropropagation schemes (Van-
Huylenbroeck and Debergh, 1996). The process of acclimatization is important for all
types grown in vitro to ensure survival sufficient number of plants survives and grows
strongly when moved to the soil (Preece and Sutter ,1991). Ex vitro acclimatization was
performed for plantlets with well-developed roots. Cotton plugs were removed off vessels
and agar was removed by washing the roots gently under running tap water, plantlets
were transferred to sterilized plastic cups (5x5 cm) containing sterilized growing medium
mixtures of peatmoss and perlite at (1:1, v/v) and adapted to growth chamber conditions
by gradual exposure to reduced relative humidity by covered by perforated plastic bags,
Each cup were irrigated with distilled water every 2 days for 4 weeks. keep the potted
plantlets in growth chamber for 4 weeks and later transferred to normal GH (33 £1°C)
conditions 4 weeks and the survival percentage was recorded (George et al., 2008).
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Successful acclimatization of regenerated plants in greenhouse on potting mixture was
reported. Various cultivars reported to growth well in pots containing soil-less medium of
vermiculite, peat, perlite or compost and other on salt: sand soil.

Rooted shoots were successfully re-established in soil under controlled conditions in most
studies: For example, in vitro rooted Senecio macrophyllus plantlets were obtained after
four weeks of cultivation on the rooting medium. The author reported 92% survival
(Trejgell et al., 2010).

(Goel et al., 2009; Lal and Singh, 2010) were record about the success of acclimatization
and transfer to open field of both Peganum harmala and Celastrus paniculatus
respectively. Moreover, completely rooted resulting from the multiplication of Albizia
lebbeck were successfully adapted in vessels containing a mixture of sterile soil and sand
(1:1) with a survival rate of 60% under open field conditions (Yadav and Singh, 2011).
Rooted plantlets of Teucrium stocksianum were successfully acclimatized, with a survival
rate of 75-80% (Bouhouche and Ksiksi, 2007). While for Arbutus andrachne
acclimatization was successful, with a survival rate of 80% (Mostafa et al., 2010). Al
Qudah et al., (2011) reported that, rooted plants of Teucrium polium were successfully
acclimatized, with 75% survival and grown in the greenhouse. In addition, Arikat, et al.,
(2004) obtained 80% survival of acclimatized Salvia officinalis plantlets. While Capparis
spinosa acclimatization was successful, with a survival rate of 63% (Musallam et al.,
2011). The best result achieved of Achillea filipendulina were survival rate about 90%
after roots successful acclimatized (Evenor and Reuveni, 2004).

Conclusion:

Medicinal plants are potential renewable natural resources and are play a beneficial role
in human health care. The medicinal value of these plants contains phytochemicals such
as glycosides, alkaloids, volatile oils, flavonoids, tannins, terpenoids, saponins, fatty acid
and phenolic compounds as a secondary metabolites. Legislations has failed to stop the
indiscriminate harvesting of the plants as the trade is the major source of livelihood for an
estimated one million people, mostly the rural poor. In recent years, the requirement for
medicinal plants has increased dramatically, which leads to a shortage and depletion of
natural resources in the wild. To compensate for this loss, we must use plant tissue
culture for the propagation in vitro. A huge number of medicinal plants of high economic
value and their metabolites have been produced by in vitro techniques in a short duration
of time compared to conventional approaches.

In conclusion, this study could be the beginning of the road for researchers who have a
desire to learn more about the in vitro propagation of medicinal plants. In vitro cultures
allow conservation of rare and endangered plant.
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Abstract:

Purpose: The aims of this study were to design quantitative real time polymerase chain
reaction (QRT-PCR) primers specific for isoforms of USP4, USP15, USP11 and UCHL1
and to screen for gene expression of these DUB isoforms in normal lung, small cell lung
cancer (SCLC), non- small cell lung cancer (NSCLC) and lung carcinoid derived cell
lines. Additionally we would look into any correlation of these DUBs with lung cancer
sub-types that have different REST expression.

Method: QRT-PCR primer pairs were designed and checked using BLASTA and
Netprimer. RNA was extracted from 17 lung cell lines, 7 SCLC, 6 NSCLC, 3 normal
lungs and 1 carcinoid cell line. Following primer and RNA validated across lung cancer,
normal and carcinoid cell lines were screened by gRT-PCR.

Results: QRT-PCR primers were specific for related DUBs and their selected
isoforms (USP4 isol and 2, USP15 isol and 2, USP11 isol and 2 and UCHL1). All
DUBs were widely expressed in lung derived cell lines, with the exception of USP4 iso2.
Interestingly, the level of USP15 isoform 1 and 2 transcripts in both normal cell lines and
lung cancer cell lines were very similar. However, in this study we also identified a
transcript of USP11 ( iso 2) which was more high expressed in most cell lines than the
reference sequence USP11 (isol). Finally, we found that there was no clear correlation
between expression levels of these DUBs with REST protein level in lung cancer.
Keywords: QRT-PCR, SCLC ,NSCLC, DUBs, REST protein.

Introduction

Ubiquitin is a highly conserved regulatory protein and it is one of the major post-
translational modifications of proteins. The best known function of ubiquitin is in
labeling proteins for proteasomal degradation. However, they also control the stability,
function, and intracellular localization of a wide variety of proteins. The activation of
ubiquitin is achieved by a series of enzymatic reactions that involve coordinated activities
of ubiquitin-activating (E1), ubiquitin-conjugating (E2) and ubiquitin ligase (E3)
enzymes (Hershko & Ciechanover, 1998; Pickart & Fushman, 2004). Whilst there is
only a single E1 enzyme, several E2 enzymes are able to interact with a specific E3
partner and thus transfer ubiquitin to the target protein. In humans, there are about 600
E3 ubiquitin ligases that ensure the specificity of substrate selection. The range
functions for ubiquitylation are partly achieved by the generation of ubiquitin chains
assembled through isopeptide bond formation between the carboxy-terminal Gly and any
one of seven internal Lysine residues of ubiquitin (Lys6, Lys11, Lys27, Lys29, Lys33,
Lys48 or Lys63) (Hicke et al., 2005).

However, like phosphorylation, ubiquitination is a reversibile modification. The human
genome encodes about 79 active deubiquitinating enzymes (DUBS) that play several roles
in the ubiquitin pathway (Komander et al., 2009). DUBs may activate ubiquitin
proproteins, recycle ubiquitin and regenerate monoubiquitin from unanchored
polyubiquitin (Haglund & Dikic, 2005). Importantly, DUBs can also reverse the
ubiquitination of target proteins. They can be divided into: (1) ubiquitin C-terminal
hydrolases (UCHS), (2) ubiquitin-specific proteases (USPs), (3) ovarian tumour proteases
(OTUs), (4) Josephins and (5) JAB1/MPN/MOV34 metalloenzymes (JAMMSs). The
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UCH, USP, OTU and Josephin families are Cysteine proteases, whereas the JAMMs are
zinc metalloproteases (Komander et al., 2009; Reyes-Turcu, et al., 2009). DUBs are
emerging as crucial regulators of many tumour suppressors and oncoproteins (Sacco et
al., 2010). They can influence the stability of cancer-associated proteins or negatively
control ubiquitin mediated signaling. Both oncogenic and tumour suppressive function
have been demonstrated for several DUBs. There are numerous examples of DUBs
linked to cancer for example USP6 which was the first DUB identified as an oncogene
(Onno et al., 1993) and USP4 which is oncoprotein linked to lung cancer (Gray et al.,
1995).

Lung cancer is the most common cancer in the UK and the biggest cancer Killer
worldwide (Reports-Mortality, February 2007). There are two main types of lung cancer,
small cell lung cancer (SCLC) and non-small cell lung cancer (NSCLC). Whilst NSCLC
is more common than SCLC accounting for 75 percent of all lung cancers, both types
have a poor prognosis with 5 years survival of 7% - 9% (Reports-Mortality, February
2007). SCLC is characterized by a neuroendocrine phenotype and aggressive disease
progression. In contrast, carcinioids of the lung also express neuroendocrine markers, but
they are a rare type of relatively benign cancer (Coulson et al., 2003) SCLC have the
most common form of neuroendocrine (NE) lung cancer and express slight REST.
However, NSCLC do not usually have neuroendocrine gene expression and express
REST although this present at variable levels (Coulson et al., 2003).

The repressor element 1-silencing transcription factor (REST) is a transcriptional
repressor that restricts the expression of many neuronal genes through interaction with
the neuron-restrictive silencer element (NRSE) at the promoter level (Ballas & Mandel,
2005; Chong et al., 1995). REST was originally identified as a crucial transcription factor
that repressed expression of neuron-specific genes in non-neuronal cells (Coulson, 2005)
and NRSEs were identified in 18 neuron-specific genes (Schoenherr & Anderson, 1995).
However, genome-wide analyses have identified REST binding sites in several thousand
gene control regions (Gopalakrishnan, 2009) and REST is now known to play essential
roles in multiple biological processes and disease states (Westbrook et al., 2005) REST
has been demonstrated to have both oncogenic and tumor-suppressor functions in
different types of cancer. A splice variant of REST that absences the carboxy terminus
has been linked with neuronal cancer and small-cell lung carcinomas which have very
low expression of normal REST (Coulson et al., 2000). REST is a labile protein targeted
for ubiquitin-dependent proteasomal degradation by interaction with the F-box protein [3-
SCF™™" through a phospho-degron in REST. REST is degraded by the E3 ubiquitin
ligase SCF'"" through the G2 stage of the cell cycle to let transcriptional derepression of
Mad?2 (Guardavaccaro et al., 2008). We therefore reasoned that there may be a DUB that
can revere SCFPT™P meditated REST uibiquitintion and this may be altered REST-
deficient NE lung cancer. Specific DUBs may have a key role in the stabilisation of
REST. The specificity of DUBs and their participation in stabilisation of proteins
dysregulated in cancer could make them a potential drug targets (Daviet & Colland,
2008). Here we will focus on four DUBs. The ubiquitin Carboxyl-terminal Hydrolase-L1
gene (UCHL1) and the ubiquitin-specific protease USP15 are two candidates that arose
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from library a siRNA screen for DUBs that could increase the stability of REST
(Westbrook et al., 2008). USP15 is closely related to two other DUBS: USP4, which has
been implicated in lung cancer and USP11. Interestingly, in the screen USP4 did not
appear to affect REST stability, whereas USP11 may destabilize REST.

The aims of this study, were three-fold: (i) to design and validate gRT-PCR primers for
isoforms of the four candidate DUBS, (ii) to screen for gene expression of these DUB
isoforms in normal lung, SCLC, NSCLC and carcinoid-derived cell lines, and (iii) to
investigate any correlation of DUB expression with lung cancer sub-types that have
different REST expression.

Materials and Methods

Cell culture: four types of human cell lines were used in this study. Group A are normal
cell lung lines: normal human bronchial epithelium (NHBE), normal lung fibroblasts
(MRC5) and SV40 transformed human bronchial epithelium (BEAS2B)). Group B are
small cell lung cancer (SCLC) cell lines NCI-H69, NCI-H345, COR-L88, COR-L47,
GLC19, U2020 and Lu-165. Group C are non-small lung cancers (NSCLC): NCI-H460,
NCI-H2170, A549, NCI-H322, COR-L23 and NCI-H647. Finally group D was a lung
carcinoid line NCI-H727. All cells were maintained in culture medium RPMI + 10 %
BCS and were incubated in 5 % CO2 at 37°C. Harvest Cells were by pellet the
appropriate number of cells by centrifuged for 5 min at 1500 rpm in a centrifuge tube and
removed all supernatant by aspiration. Then the cells washed with PBS and centrifuging
for 5 min at 1500 rpm in a centrifuge tube aspirate the PBS.

RNA extraction

Total RNA was extracted from approximately 5x10° cells using the RNeasy plus Mini
Kit (Qiagen) according to the manufacturer’s instructions. Briefly, cells were disrupted
by adding RLT buffer with B- mercaptoethanol and precipitated with 70% ethanol before
applying to the spin column membranes. Columns were washed with  RWI1 buffer and
RPE buffer, the final elution of the total RNA was performed using 30 pl of RNase free
water. Total RNA samples were stored at -80°C. The concentration of total RNA was
estimated for each sample by using a NanoDrop (The NanoDrop® ND-1000 UV-Vis
Spectrophotometer) to measure absorbance at 260 nm and 280 nm. The RNA integrity
was confirmed by 1% agarose gel electrophoresis in 0.5x TBE and ethiduim bromide.
cDNA preparation

cDNA synthesis was carried out using the Reverse Transcription System (Promega) and
RevertAid H minus M-MuLV Reverse Transciptase (MBI Fermentas). 1ul RNA and 1
ul of oligodT primer were incubated at 70°C for 5 min. Then a mix of 5x reverse
transcription buffer (MBI), PCR nucleotide mix, RNasin (Promega) and nuclease free
ddH,0 was added to RNA and incubated at 37°C for 5 min. Reverse a transcriptase was
added (1.0pl M-MuLV RT) and incubated at 42°C for one hour, followed by 70 °C for
10 mins. Finally, the cDNA was diluted to 100 pl with RNAase free water. The cDNA
was amplified using ACTB primers in end-point PCR, (as described below), and Then the
products were analyzed by 2% agarose gel electrophoresis.

Primer design and end-point RT- PCR

Seven primer pairs were designed to amplify, USP4 isoform 1 and 2, USP11 isoform 1
and 2, USP15 isoform 1 and2 and UCHLL1. Sequences used to design primers were
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USP4 isol (NM_ 003363.3), USP11 isol (NM_004651.3), USP15 isol (NM_006313.1)
and UCHL1 (NM_004181.4) USP4 is02 (NM_199443.2), USP15 iso2 (EC gene
alternative variant6), USP11 iso2 (Aceview alternative variant bApr07). cDNA or reverse
transcriptase-negative control (RT-) were amplified with HotStar Taq using 28 cycles for
ACTB and 40 cycles for other genes (95°C for 15min, then cycle of 94°C for 30 sec,
60°C for 30sec and 72°C for 30sec). 2% agarose gels stained with ethidium bromide
was used to load PCR products, and visualized under ultraviolet light.

QRT—PCR

Quantitative real-time RT-PCR (qRT-PCR) was performed in triplicate with 1 pl cDNA
and 0.25pul each of the forward and reverse primer and 1Q SYBR Green Supermix using
an 1Q5 real time PCR detection system (Bio-Rad). Samples underwent 40 cycles of
amplification at 95°C (30 s) and 60°C (30 s). Melt curves analysis was conducted at the
end of each run and the quantification cycle (Cq) values for test genes were normalized to
the reference gene B-actin (ACTB) using the 2% or 2% equations.

Results:

Primer design and validation for deubiquitinating enzyme (DUB) targets.

QRT-PCR is one of the most powerful tools for studying gene expression, particularly as
primers can be designed to specific exons or across exon boundaries to determine
expression of specific splice variants encoding different isoforms. In this study, primers
have been designed to amplify different isoforms (USP4 isoform 1 and 2, USP11 isoform
1 and 2, USP15 isoform 1 and 2, and UCHL1 isoform 1. During the design processes,
primers were checked with the BLAST database to ensure that the primers are specific
for the target we are interested in, that will be amplified in the RT- PCR reaction. Then
all primers were tested on cDNA and RT- samples for one SCLC line (NIC-H69) and one
NSCLC line (NCI-H460) (Figure 1). Primers were in each case specific for the cDNA
over genomic DNA and amplified the correct sized products. RT-PCR products were
successfully amplified in each case except for USP4 iso 2 which did not give any product
(data not shown).

USP4 USP11  USP15 USP15 USP11

ACTB iso1 iso1 iso1 is02 is02 UCHL1
o o o o o o o
o O o O o O (o)) o © o O o O
o = o o = O < O <« 0w < o <«
= I T & T X T L T I L X b o
+-+-B +-+-B +-+-B +-+-B +-+-B +-+-B +-+-B
300bp —
100bp —

FIG.1. Standard end-point RT-PCR shows primers are specific for cDNA.

The primer pairs (ACTB, USP4isol, USP11lisol, USP11liso2, USP15is0l, USP15is02
and UCHL1) were tested with cDNA (+) and RT- (-) samples for two cell lines: NCI-
H69 and NCI-H46 a no template control (Blank) (B) was included. 2% agarose gels
stained with ethidium bromide was used to load PCR products, and visualized under
ultraviolet light.
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Next, it was tested whether the primers were selective between closely related DUBs by
amplifying cloned cDNA from the plasmids pEGFP-USP15, pEGFP-USP4 and pEGFP-
USP11 using the appropriate primers (USP15 isol, USP4 isol and USP11 isol
respectively) by qRT-PCR. As shown in Figure 2 the primers were selective for the
intended DUBs. For example product from pEGFP-USP15 template was only amplified
with the USP15 isol primer pair. Therefore we concluded that the primers were specific
for DUBs.
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FIG.2. Specificity of RT-PCR primer pairs for DUB paralogs. The plasmids pEGFP-
USP15, pEGFP-USP4 and pEGFP-USP11 were amplified by qRT-PCR with the USP15
isol, USP4 isol and USP11 isol primer pairs. A- USP15 iso 1 primer pair. B- USP4 isol
primer pair. C- USP11 isol primer pair. Expression data is shown for mean of three
replicates normalized to the intended template gene.

Determination of relation Primer Efficiency for gRT-PCR

Estimation of relative transcript amounts using SYBR green by the 2% method relies on
the assumption that the amount of product doubles each cycle. The most common method
for the calculation of the amplification efficiency of a qRT-PCR reaction requires
preparation of a series of serial dilutions of the sample and creation of a standard curve,
whereby efficiency is estimated from the slope of the standard curve. This method was
used to test the efficiency of all primer pairs and an example of the standard curve
derived for USP4 isol is shown in Figure 3. A high R? value of > 0.98 for qRT-PCR and
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acceptable amplification efficiencies of 90-105 %, except for UCHL1, which had an
amplification efficiency of 115.4%. One explanation for the high efficiency observed
with the UCHL1 primers (Table 1) would be amplification of nonspecific products.
SYBR green based qRT-PCR has been used and amplification of non-specific products
will increase the signal product. To confirm that we were amplifying a single product,
melt curves were analyzed at the end each gRT-PCR reaction. Representative examples
for each primer pair are shown in Figure 4. In each case a single major peak was seen
with little evidence of non-specific amplification and primer dimer.

30
-] ¥ =-3.2085x+ 31.301
25 @ R* = 0.9983
20 &
. ]
S 15 ®
10 -
=
5
0 2 4 0 8

Log starting quantity of template

FIG.3. Standard curve with C for 3 independent replicates plotted against the log of the
starting quantity of plasmid pEGP-USP4 for each dilution. A slope of -3.3 corresponds to
template doubling in each cycle.

Tablel. QRT-PCR primer efficiency. An R? value close to 1.00 indicates linearity across
the template concentration range and efficiency of primers should be 100% (+ / - 10%) to
use the 22! method to most accurately estimate target abundance in cDNA samples.

Primers pair | Sequence ccession | Template R? Efficiency

USP15isol | NM_006313.1 USP15 Plasmid | 0.99 | 98.6 %
USP15isol | EC gene alternative| GLC19 cDNA 1.00 | 1044 %

variant
USP4 isol | NM- 0033633 USP4 Plasmid 0.99 | 100.9 %
USP11 1s0l | NM- 0046513 USP11 Plasmud | 098 [ 918 %

USP11liso? | Aceview alternatve | COR-LEE cDNA | 1.00 | 102.5%
variant bApr(7
UHCL1 NM 0041814 COR-LEBcDNA | 098 |1154%
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FIG.4. Example of representative melt curves for each primer pair on amplification of
lung cell lines cDNA using SYBR® Green. The cDNA showing highest amplification
was selected and the melt curve for three replicates is shown in each case:

A): USP15 isol primers for COR-L23 cDNA. B): USP4 isol primers for NCI-H460
cDNA. C): USP11 isol primers for NCI-H727 cDNA. D): USP11 iso2 primers for NCI-
H460 cDNA. E): UCHL1 primers for U2020 cDNA. F): USP15 iso2 primers for
COR-L88 cDNA.

Expression of DUB transcripts in lung cancer cell lines

To examine expression in lung cancer cells, RNA was prepared from 17 cell lines. Of
these 7 cell lines were small cell lung cancer (SCLC), NCI-H345, NCI-H69, Lul65,
COR-L88, COR-L47, U2020 and GLC19. One cell line was a lung carcinoid (NCI-
H727). Six were non -small lung cancers (NSCLC), NCI-H460, NCI-H2170, A549,
NCI-H322, CORL23 and NCI-H647. Lastly, three normal lung derived cell lines were
used: normal human bronchial epithelial cells (NHBE), normal lung fibroblasts (MRC5),
and SV40- transformed human bronchial epithelial cells (BEAS2B). To check the
quantity and purity of RNA, a Nanodrop was used to measure the absorbance at 260nm
and 280nm. Pure RNA should have A260:A280 ratio of greater than 1.8. A ratio of
between (1.9-2.1) was obtained for all RNA extracted from the 17 cell lines. RNA has a
maximum absorbance at 260 nm and this is used to calculate the concentration of RNA in
each sample which had the range between 0.9- 2.8 pg/pl. Representative scans for RNA
samples are shown in Figure 5.
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FIG.5 Absorbance scans used to determine the purity and concentration of RNA extracted
from the 17 cell lines.
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To establish the integrity of RNA, 5 pul of total RNA were loaded on 1% agarose gel with
ethidium bromide. As shown in Figure 6A the 18S and 28S ribosomal RNA bands were
clearly observable in all RNA samples. No low molecular or degradation products were
seen except in NCI-H2170 RNA which was a little degraded related to other samples.
Next cDNA was synthesized and amplified by end point PCR with ACTB primers and
the correct product was observed for each sample Figure 6 B.
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FIG.6. Quality control of RNA and cDNA prepared from lung cancer and normal lung
cell lines. A - Gel images illustrate the quality of RNA by loading on a 1% agarose gel
with ethidium bromide. B- Amplification of cDNA by RT-PCR using RNA extracted
from lung cancer cells and ACTB primers. PCR products were resolved on a 2% agarose
gel stained with ethidium bromide and visualized under ultraviolet light.
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To quantify gene expression of the DUBs, we screened cDNA from the cell panel
(SCLC, NSCLC and normal) cell lines with all six primers and normalized to ACTB as a
reference gene in each case (Figure7). There are two reference sequence of USP4 for
different splice variants. But we found that only isoform 1 was detected and isoform 2
was not detected. In contrast, there is a single reference cDNA sequence of USP15, but
there is also predicted alternative splice variant. In fact both were expressed at similar
levels in cell lines tested and regression analysis showed that these correlated well with
each other (R?*= 0.63). For USP11 there is also a single reference sequence and a
predicted alternative splice variant. In fact this variant (iso2) was expressed more highly
in most cells and had little correlation with isoform 1 (R? =0.058).Finally, UCHL1 had a
variety of expression across the cell lines.
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FIG.7. The gene expression of six DUB transcripts in lung cancer and normal lung cell
lines. USP15 isol, USP15 is02, USP11 isol, USP11 is02, USP4 isol and UCHL1 were
amplified a panel of 14 lung cancer ( SCLC, NSCLC, Carcinioid) and three normal lung
cell lines by gqRT-PCR and the means of three technical replicates normalized to ACTB
is shown in each case ( 27%%).

The association of USP transcript levels was also tested with specific lung cancer types as
shown in table 2. The relative fold-expression in NE cell lines compared to non-NE cell
lines was highest for USP11 iso 2 and UCHLL1 (Table 2). Interestingly, although, like
SCLC, the carcinoid cell line lacks REST and expresses neuroendocrine genes; its
expression of DUB transcripts was generally lower than SCLC, with the exception of
UCHL1. USP11 iso2 was also over expressed in some non-NE NSCLC compared to
normal lung cells and so appeared to be more generally elevated in cancer.
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Table 2. The relative expression of DUB transcripts in different lung cell types, the mean

22 value was compared for different groups of cell lines.
Cell line | USP15 | USP15 USP11 USP11 | USP4 UCHL1
compared isol iso2 isol iso2 isol
NE/non NE 2.77 2.60 1.58 61.54 3.01 38.23
SCLC/carcinoid | 3.74 3.15 4381.19 | 70324 | 16.33 57.51
cancer / mnon-| 1.03 1.14 1.76 243.36 1.30 82.25
cancer
SCLC/normal 1.65 1.75 2.97 387.52 2.07 148 .80
NSCLC/mormal | 0.31 0.42 0.35 7.77 0.41 1.62

REST expression in the cell lines was also compared to DUBs based on table 2. There is
no indication in SCLC or carcinoid, where REST protein is not detectable, that
expression of DUBs, which might increase its stability, is altered. REST protein is
variable in NSCLC cell lines, but regression analysis revealed the best correlation for
REST was with UCHL1 (R2 = 0.35).

Discussion:

It is clear that a sense of balance among ubiquitination and deubiquitination procedures
plays a key role in regulating the destiny of proteins within cells. The altered of balance
of ubiquitination and deubiquitination may lead to the aberration of intracellular
processes including cell cycle progression, transcriptional activation, signal transduction,
antigen presentation, apoptosis oncogenesis, preimplantation, and DNA repair (D’ Andrea
& Pellman, 1998). In this study, gene expression of candidates DUBs associated with
REST stability was examined. QRT-PCR was used to measure DUB expression owing to
its wide dynamic range for quantification and its precision for accurate evaluation of gene
expression and quantification of splice isoforms. We have, therefore, designed primers
specific to DUBs and used these to amplify cDNA from 17 lung cell lines by RT-PCR.
The data shows a wide range of gene expression in SCLC, NSCLC, carcinoid and normal
cell lines.

The expression of these DUBs has not previously been investigated by qRT-PCR in lung
cancer. However, DNA microrarry data is available from a study of lung tumour samples.
In this study, just one isoform of USP4 was identified. USP4 isoform 2 did not give any
product when the primer pair was tested by RT-PCR. According to Bhattacharjee et al.,
(2001) (Figure 8), there was a slightly increased expression of USP4 in carcinoid
compared to normal lung tissue and in another report based on human lung cancer tissue
(Gray et al., 1995), it was found that USP4 had high gene expression levels in small
cell lung tumors and adenocarcinomas of the lung, which may lead to suggestion of a
possible oncogenic role lung for USP4 in neoplasia. In addition, in a further study of
cell lines rather than primary tissue, USP4 protein levels were slightly but constantly
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reduced in cell lines derived from small cell tumors therefor the expression and role of
USP4 in cancer remains contarvsial (Frederick et al., 1999) .

Bhattacharjee et al (2001)

Carcinoid (20) SCLC ()

IRl T
1 20 [I
il

Wm !]I I'IH.I

Normal (17) Adenocarcinoma (132) Squamous (21)

FIG.8. Oncoming (compendia Bioscience) was used for analysis and visualisat of
microarray DNA from the study of Bhattacharjee et al, (2001).

To our knowledge there is little published information available on alternative USP11
splice variants isofoms. Two different isoforms of USP11 had been identified in this
study. Both isoforms have 21 exons but they differ only in that they have a different
exon 1. This is results in the delection of a DUSP domain in isoform 2 which may
affect USP11 protein. (Figure 9). Both isoforms were amplified in lung cancer as well
as normal cell lines but USP11 isol showed a highly variable expression and was
expressed at a very low level in most cell lines, while USP11liso2 had much high
expression in all cell lines compared to isoform 1. In agreement with our data,
Bhattacharjee, showed USP11 to be over expressed in SCLC and carcinoid NE lung
tumors Figure 9. It was added to this data by showing that the major isoform in most
cases is splice variant 2 rather than the published reference sequence.

125 250 750 964

UsP11 isol DuUusP Catalyticdomain

125 5625 834

UsSP11 iso2 - Catalyticdomain

FIG.9. Diagramatic scheme showing the difference between USP11 isoform 1
(NM_004651.3) and isoform 2 (Aceview alternative variant bAprQ07).
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Microarray data from Bhattacharjee study showed that USP15 had a variable expression
level in SCLC and carcinoid. Both USP15 isol and 2 showed a similar expression level
and pattern across cell lines. Both had the highest expression level in the GLC-19 cell
line (SCLC), while the lowest expression was in A549 and NCI- H647 cell lines
(NSCLC). UCHL1 had more expression in carcinoid and SCLC according to
Bhattacharjee et al., 2001. Also in our results, UCHL1 had high expression in carcinoid
and in some SCLC. According to Sacco and et al UCHLL expression in esophageal
squamous cell carcinoma and pancreatic carcinoma and has been describe in NSCLC.
UCHL-1 is also involved in neural cell apoptosis (Sacco et al., 2010).

In this experiment, qRT-PCR was used to study gene expression of DUBs in lung cancer
but because gRT-PCR could not tell us about DUBs activity or protein level, it can be
suggested that the next step would be using Westren blot to look at DUB protein level.
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Abstract:

The study was conducted in the Prosthodontics Department. It included 93 patients (42
women and 51 men), the sample was selected from patients with a completely edentulous
wearing complete dentures. Data related to gender, age, length of denture use, hygiene
care, nocturnal denture wear, symptoms, and presence of DS was obtained. Patients were
divided into 2 groups. Group (a): included 60 patients who examined with inflammatory
changes of the mucosa below the denture base; Group (b): 33 patients without
inflammatory changes of the mucosa below the denture base. Sixty patients (65 %) had
been observed positive with inflammatory signs of the mucosa beneath the denture base.
Group (a) with denture stomatitis bad denture hygiene (73%). No statistically significant
difference was seen between both groups (X*> = 0.5).There was once no statistically
tremendous distinction in the local elements such as denture age, and hygiene between
the test and control groups. Poor oral and denture hygiene used to be decided as
preliminary local thing predisposing to denture stomatitis.

Keywords: Denture; denture wearers, stomatitis, oral micro flora.

Introduction:

The clinical diagnosis of denture stomatitis (DS) is a disease that affects persons who
wear removable dentures. Objective indications of the condition include edema and
inflammation of the mucosa covered by the denture base (Arendorf, & Walker,1987;
Newton,1962). Pain, itching, and a burning sensation are characterized as subjective signs
and symptoms, yet the majority of DS sufferers are asymptomatic (Wilson, 1998).
Denture stomatitis, also known as prosthetic stomatitis, is an infection of the oral mucosa,
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particularly the palatal and gingival mucosa that comes into direct contact with the
denture base. It affects 25-67% of the population (Jerolimov, 1983; Moskona, 1992),
predominantly women, and the risk of developing it increases as one gets older
(Arendorf, 1987). Newton's type is the most widely used clinical phase and categorization
system (Newton,1962).

Denture Stomatitis (DS) reasons sure pathological changes with inside the oral mucosa of
the denture bearing tissues (Jeganatha, 2008). These changes are characterized via flat or
granular erythematic region and are observed below complete or partial denture each
jaws, however extra regularly in the maxilla (Jeganatha, 2008; Greenberg, 2008 ).
Numerous research have been accomplished in the previous to learn about the motives of
the sickness (Jerolimov, 1983; Jurcic, 1999), however the major motive has no longer
been agreed upon. Studies have said extraordinary elements inflicting denture stomatitis
like annoying occlusion (Newton,1962) , terrible oral and denture hygiene (Arendorf,
1987), microbial elements (Sweeney, 1994), age of the denture (Jerolimov, 1983 &
Lucas, 1989), hypersensitivity to the denture base substances (Fernstr 1997 &
Oquist,1997), residual monomer (Waltimo, 2001), smoking, a number sorts of irradiation,
dryness of mouth (Jerolimov, 1983; Jeganatha, 2008; Kreher, 2001), systemic
conditions, diabetes mellitus and the internal surface of the denture inflicting irritation of
the mucosa (Sweeney, 1994; Budtz, 198).

The objective of this study about used to be designed to inspect of denture stomatitis
sings and its relationship to quite a number nearby elements like oral and denture hygiene
habits, age of the denture in a pattern of patients admitted to removable Prosthodontics
Department, Faculty of Dentistry, University of Asmarya.

Methodology:

The research was carried out at the Prosthetics Department, Faculty of
Dentistry, and University of Al-asmariya. It included 93 patients (42
women and 51 men), aged 39 to 76 years with a mean of 63 years the
sample was selected from patients with a completely edentulous wearing
complete dentures. Patients with systemic conditions (such as diabetes,
hypertension, etc), with medications and patients with relined or rebased
dentures were not included in the study. They also had to have used the
prostheses for at least two years.

The patents were 42 women and 51 men of various ages, with denture
wear ranging from two to more than ten years. Hygiene habits, signs of
nighttime denture wear, and the presence of a soft tissue lesion were all
gathered. Two groups of patients had been created. Group (a): 60 patients
with mucosa beneath the denture base inflammatory signs; Group (b): 33
patients with mucosa beneath the denture base inflammatory signals but
no mucosa beneath the denture base inflammatory indications.

Case records sheets have been organized alongside with particular for the
dental findings of irritation of oral mucosa. Oral hygiene was once
estimated with the aid of degrees: degree 0: bad oral hygiene, degree 1:
pleasant oral hygiene, and degree 2: good oral hygiene. Degrees of
hygiene have been additionally estimated for denture: degree 0: bad
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hygiene of the denture (over 1/3rd denture covered with plaque and
calculus), degree 1: fine (less than 1/3rd included with plaque and
calculus), and degree 2: properly denture hygiene (No plaque and
calculus). The age of the denture was previously recorded as well, as seen
in Tablel.

After comparing the variables in the investigate group to those in the
control group which is contained of 33 patients (18 male & 15 female) ,
the data was evaluated. The significance of the differences was
determined using the Chi-square test.

Table 1: Distribution of Patients according to denture age

Code No Denture age Group (a) Group (b)
0 <2 years 0 0
1 3 — 5 years 9 4
2 6 — 10 years 28 8
3 > 10 years 23 21

Results:

Sixty patients (65 %) had been observed positive with inflammatory signs of the
mucosa beneath the denture base (Figure 1). Out of ninety three, thirty-three s patients
barring inflammatory signs of the mucosa under the denture base.

Distribution of Patients

mGroup (a) = Group (b) ]

Fig-1: Distribution of Patients in Examined Cases

More than 62% of both groups had s pleasant oral hygiene (X* = 0.6). Group (a)
with denture stomatitis bad denture hygiene (73%). No statistically
significant difference was seen between both groups (X? = 0.5).
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Bad oral hygiene used to be viewed to be immediately proportional to depth of
inflammation. 84% of the patients had class Il irritation (Newton), whereas solely 7% had
extreme infection (class I11) (X?= 0.3).

Group (a) confirmed most dentures to be in the vary of 5 to 10 years old, whereas group
(b) had dentures greater than 10 years old. The distinction in denture put on time used to
be no longer statistically widespread (X? = 0.4)

Denture age was once now not extensively accountable for the depth of infection (X? =
0.3) as nicely as denture contamination (X? = 0.9), though older dentures had been extra
infected with stomatitis group (a) as showed in table 2.

Table 2: Significance of variables according to groups

variables Group (a) Group (b) P-Value
Oral hygiene 46 28 0.08
Denture hygiene 32 24 0.5
Age of the denture 10 8 0.3

*Age of the denture (Average of years)

Variables in both groups

Group (a Group (b
Oral hyziene Denture hygiene Ageofthe denture

Fig-2: Distribution of variables in both groups

Discussion:

The elements contributing to denture stomatitis have been proven to be assorted and have
interplay with nearby and systemic factors. Oral microorganisms exchange after carrying
the denture, and this circumstance favors the boom of organisms inflicting denture
stomatitis. Newton’s class I has been proven to be the end result of trauma, whereas
Newton’s class III has multivariable interplay phenomenon (Wilson,1998; Cook, 1991).
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My research looked at many factors including denture age, denture kind, and dental
cleanliness, revealing that there was seldom any statistically significant variation between
the control and test teams, demonstrating that the disease can't be totally caused by way
of a single neighborhood component.

Palatal infection has been proven to be greater outstanding in patients having bad denture
hygiene however manage team did now not exhibit inflammatory changes, which factors
out the significance of resistance of oral mucosa to be greater essential predisposing
issue, (Waltimo, 2001; Apasalo, 2001). Denture age is proven with the aid of preceding
research to be an necessary element as a end result of poor fit, roughness, insufficient
hygiene, and accumulation of plaque due to growing older of denture (Sadamori, 1990;
Nikawa, 1990; Hamada, 1990). In our study, it was once viewed that best of denture was
once more important than the age of the denture (Harrison, 1995; Jagger, 1995; Harrison,
1995).

Highly finished and polished dentures had much less probabilities to get contaminated as
in contrast to old dentures which have been maintained in a right condition. However, it
may want to now not be denied that getting old of the denture and launch of residual
monomer with time effects in poorer in shape which impacts the infection of the denture,
Hence, it is proven that denture stomatitis consequences in the mouths of older patients
beings as an interaction of a variety of neighborhood and systemic elements and
completely denture put on can't be taken as a reason of stomatitis when applicable oral
and denture hygiene strategies are adopted.

Conclusion:

There was once no statistically tremendous distinction in the local elements such as
denture age, and hygiene between the test and control groups. However, the severity of
infection of the denture with the aid of fungus had a said relation with the depth of
inflammation. Poor oral and denture hygiene used to be decided as preliminary local
thing predisposing to denture stomatitis.

Denture hygiene instructions, follow-up, and reinforcement are very integral for the
common fitness of the oral cavity after denture rehabilitation.
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Abstract:

Fungal diseases of cultivated crops remain the principal limitation to increase agricultural
production every year. In the present research, it was found that the antifungal activity of
each tested plant extract was differed with its used concentration. The in vitro studies
revealed that inhibition percentage of fungal growth was increased with increasing of
applied concentration. The sensitivity or resistance of fungi was depending on their
variability.Garlic extract, followed by thyme exhibited a good antifungal effect since they
caused a severe reduction of the fungal growth, being 60.14 and 56.31%, respectively.

On the contrary, the extract of ginger and fenugreek had least activity in this concern,
being 35.60 and41.41%, respectively Under the greenhouse conditions, it was noticed
that use of 10% of garlic extract led to control of Fusarium solani which causes On the
contrary, the extract of ginger and fenugreek had least activity in this concern, being
35.60 and41.41%, respectively Under the greenhouse conditions, it was noticed that use
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of 10% of garlic extract led to control of Fusarium solani which causes seedlings
damping-off disease of tomato since it increases the percentage of survival plants to
60.00 % if compared to the control (6.66%).

Meantime, usage of 5% of the same extract, i.e. garlic extract was the second treatment in
its effect to control Fusarium oxysporum compared to the control, the analogous values
of survival plants were 46.67 and 13.33%, respectively.

On the other hand, it was found that use of thyme extract at the rate of 20% to control
either Rhizoctonia solani or Scleotinia sclerotiorum led to 33.33% of survival tomato
plants compared with the control. being 0%.

Keywords: Fungal, diseases, plant extract inhibition.

Introduction:

The protection of plant from various pathogens remains a primary concern of
agriculture scientists (Guleria and Kumar, 2006). In the greenhouse and fields, the use of
fungicides is considered the most mean of controlling fungal diseases. Although this
method has been effective, some major problems are involved besides their negative
effect on human and animal health and also on the agro — ecosystem (Pinto et al., 1998).
The plants have ability to synthesize aromatic secondary metabolites and have
antimicrobial effect (Das et al., 2010).

One of the major pharmacological properties of medicinal plants is their antimicrobial
activity (Bansod and Rai, 2008). Plant extracts have been reported to be effective
antimicrobials

against food and grain storage fungi, foliar pathogens and soil — borne fungi (Bowers and
Locke, 2000).

Therefore, the application of plant extracts for control diseases is non-hazardous and
friendliness to the environment.

Seedling damping-off and root rot disease is worldwide spread in crop growing area and
causing significant economic losses

The present research aims to study the in vitro antifungal activity of four different
aqueous extracts namely; garlic, thyme, ginger and fenugreek on the growth of four
pathogenic fungi that caused damping- off and root rot disease of tomato caused by
Rhizoctonia solani, Fusarium solani, Fusarium oxysporam and Sclerotinia sclerotiorum.
In addition to the effect of some extracts that were more active in vitro studies to control
the disease under the greenhouse conditions was evaluated.

Materials and methods:

1- Source of the plant materials:

Four different plants namely: fenugreek (Trigoneila foenumgraecumL.), garlic (Allium
sativum L.), ginger (Zingiber officinale L.) and thyme (Thymus vulgarisL.) were
collected from the local markets at Tarhona- Libya.

2-Used fungi:

Four different fungi(Fusarum solani, Fusarium oxsporum, Rhizoctonia solani and
Sclerotinia sclerotiorum) were isolated from infected tomato with seedlings damping —
off and root rot disease and used in this research. All the above fungi were maintained on
Potato Dextrose + Agar medium (PDA) in the refrigerator until use.

123

2022 1o (1) dhaal) SIL 230l) (STDJ) Liaslei€illy aglell elaill dlas
annamaa@azu.edu.ly (ISSN:2789-9535) Lo — aipad — disli il deals — def il s




The inhibitory effect of four different plant extracts to control some
fungi infecting tomato PIADLS ... e (122-132)

3- Preparation of aqueous plant extracts:

Plants were washed with tap water to remove any dust, and then left to dry at room
temperature. The dried samples were soaked with distilled water for 3 days and dried at
30C for 3 days in a hot air oven, then crushed to make powder. One hundred gms. of each
plant were extracted in a blender by adding 100ml of distilled water (1:1W/v).

The obtained extracts were individually filtered through What man NO.1 filter
Erlenmeyer flasks, plugged with separately cotton and heated at 50 C° for 15 minis. to
avoid contamination and kept in the refrigerator for a maximum time of one week.

4- Antifungal activity of plant extracts in vitro:

The antifungal activity of aforementioned four plant extracts (fenugreek, garlic, ginger
and thyme)was evaluated by poisoned food technique as described by (Bansal and Gupta,
2012) for their efficacy against of the growth of previous our phytopathogenicfungi.
Different concentrations (1, 5, 10, 15 and 20%) of each plant

extract were prepared with sterilized distilled water and

incorporated to sterilized PDA medium, just before solidification and thoroughly mixed
with the medium.

Each concentration was poured in sterilized Petri dishes.

The medium without any extract was used as control.

The mycelia discs of the phytopathogenic fungi were prepared using a sterilized cork
borer (5mm in diameter) from10-days old cultures margin and placed in the center of
each Petri dish.

Each treatment was replicated three times. All the plates were incubated at 252 C°. The
fungal growth was measured (mm) when the growth in the control treatment reached to
the edge of plate. The growth inhibition percentage was calculated by using the following
formula (Nwachukwu and Umechuruba, 2001).

X
% MGI =

x 100

Where:

%MGI refers to% of mycelia growth in inhibition.

X1 refers to the diameter (mm) of the growth in the control.
X2 refers to the diameter (mm) of the growth in any treatment.

5- Antifungal activity of plant extracts under the greenhouse conditions:

In this part, the plant species extract that proved to be more active on the fungal growth
inhibition in vitro, were used to evaluate their role to control tomato seedlings ping
damping- off and root rot disease according to the method of (Watterson, 1986).

5.1. Inoculums preparation:

Barley medium consisting of 75gm barley grains and 100ml of distilled water was
prepared in a 500ml glass bottles. The medium was sterilized and left to cool, then
inoculated with (5mm) disc of 15 days- old agar culture of each used fungus. The
inoculated bottles were incubated at 25+2 C° for 15 days.

5.2. Pots and soil infestation

Plastic pots (No.15) were rinsed in 5% formalin solution for 10 mines. and left to air
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dry for 10 days. The soil was sterilized using the autoclave.

5.3. Inoculation process

The aforementioned prepared pots were filled with the sterilized soil. The inoculum of
each desired fungus was thoroughly mixed with the soil at the rate of 3% of soil weight
(Elian, 1978). The inoculated soil was irrigated periodically for 14 days before seed
planting to ensure each of the inoculum spreading.

The tomato seeds cultivar Rey Kharandy were surface sterilized as usually with sodium
hypochlorite solution (2%), then soaked in each tested concentration of the active extracts
for 24 hrs. that resulted from the in vitro studies (5 and 10% of garlic extract and 20% of
thyme extract). Five seeds of tomato were grown in each pot. Other post that inoculated
with each fungus and the tomato seeds were soaked for the same period in sterilized
distilled water instead of the extract was used as control. Three post were employed for
each treatment. After 2 and 4 weeks of sawing, the percentage of pre- and post-
emergence damping-off was determined, respectively. Also, the percentage of survival
tomato plants was calculated after 6 weeks from sowing.

Statistical analysis

The analysis of variance according to the procedure of (Snedecor and Cochran, 1980)
Significant used to verify was. the Differences between treatments.

Results and discussion:

Antifungal activity of aqueous plant extracts in vitro the aqueous extract of four different
medicinal plants were screened against the growth of four pathogenic fungi to investigate
their antifungal activities by poisoned food technique.

1- Effect of aqueous extract of thyme on the growth inhibiton of four
phytopathogenicfungis:

Data obtained are presented in Table (1).

It was found that there was significant increase in the inhibitory effect of the mycelia
growth with the increase of concentration from1 to 20 %. At 20 % of thyme extract, the
growth of all tested fungi was completely inhibited (100%) and this might be attributed to
that highly concentration of inhibitory effect. Meantime, the action of thyme extract was
significantly differed from one fungus to another. Fusarium oxsporaum was more
sensitive, followed by Rhizoctonia solanion the contrary: Fusarium solani was most
resistant to the action of plant extract.

The corresponding values of growth inhibition were 69.23, 61.56 and 41.30 %,
respectively.
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Table (1): The inhibitory effect of aqueous extract of thyme (Thymus vulgaris L.) at
different concentrations on the growth of four phytopathogenic fungi.

Phytopathogenic fungi Growth inhibition (%) Average
Extract concentration (%)
1 5 10 15 20
Fusarium oxysporum 27.81 38.89 |87.96 | 91.48 | 100.0 | 69.23
Fusarium solani 21.30 25.00 | 27.78 |32.41 |100.0 |41.30
Rhizoctonia solani 23.15 32.41 | 63.89 | 88.33 | 100.0 | 61.56

Sclerotinia sclerotiorum | 17.62 31.48 |34.36 | 82.41 | 100.0 | 53.15

Average 22.47 31.95 |53.50 |73.66 | 100.0 | 56.31

Control 0.0 0.0 0.0 0.0 0.0

L.S.D. (0.05) for fungi =1.957, 0.649, 0.205, and 0.444 respectively.

The obtained results are in agreement with those recorded by (ALRahmah et al., 2013)
who studied the fungicidal activity of methanolic plant extracts of thyme for its antifungal
efficiency

On tomato phytopathogenic fungi (Fusarium oxsporaum, Pythium aphanidermum and
Rhizoctonia solani)

2- Effect of fenugreek aqueous extract on the growth inhibition of four
phytpathogenic fungi:

Data in Table (2) show that as the concentration of extract increased, the percentage of
pathogen growth inhibition also significantly increased.

No fungal growth inhibition even using 20% of fenugreek extract concentration and this
indicates that this extract has least potential to inhibit the growth. On the other hand, the
pathogenic fungi were differed in their sensitivity to the action of fenugreek extract.
Fusarium solani was significantly more sensitive, whereas Sclerotinia sclerotiorum and
Rhizoctonia solani were significantly more resistant to the extract. The analogous values
were 55.62, 20.37 and 40.74 %, respectively. This variation among the pathogenic fungi
might be due to difference in their genetic construction and / or difference in the chemical
and structural composition of the fungal cell walls.
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Table (2): The inhibitory effect of aqueous extract of fenugreek (Trigonella foenum-
graecum L.) at different concentrations on the growth of four phytopathogicfungi:

Phytopathogenic fungi | Growth inhibition (%) Average
Extract concentration (%)
1 5 10 15 20
Fusarium oxysporum | 35.19 43.52 | 45.37 47.22 | 48.15 43.89
Fusarium solani 47.22 48.15 | 50.82 64.11 | 67.78 55.62
Rhizoctoniasolani 19.44 | 33.33 | 35.18 52.78 | 62.96 | 40.74
Sclerotinia 11.11 11.11 | 13.89 18.52 | 47.22 20.37
sclerotiorum
Average 18.24 33.78 | 36.32 45.66 | 56.53 41.41
Control 0.0 0.0 0.0 0.0 0.0

L.S.D. (0.05) for fungi: 0.052, 0.213, 4.564 and 0.218, respective

The obtained data are in disagreement with those recorded by (Makai and Balatincz,
1998) who stated that the use of plant extracts that contain a lot of active compounds are
considered to be successful alternative to the chemicals in improving the shelf life of
fruits and vegetables. The extract of fenugreek seeds is rich inprotein, fat, carbohydrates,
fluid materiels, nutrients and vitamins, beside contains many active substances such as
alkaloids and glycosides.

Also (Othman et al., 2020) determined the antifungal activities of nine kinds of powdered
plant extracts and five essential oils in vitro against four of the most common fungal
species Aspergillus spp. Penicillium sp.

3- Effect of ginger aqueous extract on the growth inhibition of four
phytopathogenicfungi:

It was found a significant increase of the inhibitory effect on the mycelia growth
accompanied with concentration increased (Table 3) only the growth of Rhizoctonia
solani was completely inhibited at the highest concentration, i.e. 20%.

Fusarium solani was more sensitive to the action of ginger extract. On the other hand,
Fusarium oxsporum, followed by Rhizoctonia solani were more significantly resistant to
the extract. The corresponding values were 42.93, 21.86.and 38.54%, respectively.
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Table (3): The inhibitory effect of aqueous extract of gingre (Zingiberofficinole L.) at
different concentrations on the growth of four phytopathogicfungi:

Phytopathogenic fungi Growth inhibition (%) Average
Extract concentration (%)
1 5 10 15 20
Fusarium oxysporum 11.11 11.11 | 19.44 | 23.18 | 44.44 21.86
Fusarium solani 24.26 | 34.07 | 45.74 | 51.67 | 58.89 | 42.93
Rhizoctoniasolani 13.92 | 14.88 | 21.29 | 42.59 | 100.00 | 38.54

Sclerotinia sclerotiorum | 14.88 17.59 | 44.44 | 51.85 | 66.46 39. 54

Average 16.04 19.41 | 32.73 | 42.32 | 67.45 39. 05

Control 0.0 0.0 0.0 0.0 0.0

L.S.D. (0.05) for fungi =0.103, 0.251, 0.239 and 0.122, respectively

The obtained data are in the line of those recorded by (Shovan et al., 2008) who reported
that ginger extract gave 39.83% reduction in colony diameter at the highest concentration
due to its fungi static and fungicidal activity. The low effect on the other hand indicates
that it has least potent to inhibit the growth among all the studied plant extracts.

On the contrary, the results are somewhat in agreement with those recorded by
(Ramanathan et al., 2004) who found that thyme extract showed complete suppression on
colony growth of Fusarium oxsporum and Rhizoctoniasolani, followed by extract of
ginger. The difference between these results might be due to varied of the fungal species.
4- Effect of garlic aqueous extract on the growth inhibition of four
phytopathogenicfungi:

Data in Table (4) reveal that the percentage of growth inhibition of the pathogen was
significantly increased as concentration of garlic extract was increased. On the average, at
1 % concentration, the growth inhibition was 19.13%, whereas at 20%, the growth
inhibition reached to 88.20% at 20% concentration, the growth of each of
Rhizoctoniasolani, Fusarium oxsporum and Fusarium solani was completely inhibited
being 100%. In addition, the growth of the Fusariumo xsporum was also completely
inhibited at 5% of garlic extracts while Fusarium solani was completely inhibited at
10%. Only Sclerotinia sclerotiorum still grows at all used concentrations and this might
be due to that, this fungus formed sclerotia in the cultures that resistant to some
compounds of the extract. Therefore, Sclerotinia sclerotiorum proved to be more
resistant to the action of extract, followed by Rhizoctonia solani. The corresponding
values were 35.37 and 52.97 %, respectively.
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Table (4): The inhibitory effect of aqueous extract of garlic (Allium sativum L.) at
different concentrations on the growth of four phytopathogic fungi:

Phytopathogenic fungi Growth inhibition (%) Average
Extract concentration (%)
1 5 10 15 20
Fusarium oxsporaum 20.37 | 100.0 | 100.0 | 100.0 | 100.0 | 84.07
Fusarium solani 13.89 | 26.85 | 100.0 | 100.0 | 100.0 | 68.15
Rhizoctoniasolani 15.77 | 22.22 | 4445 | 82.41 | 100.0 | 58.97

Sclerotinia sclerotiorum 26.39 | 27.78 | 34.73 | 35.18 | 52.78 | 35.37

Average 19.13 | 44.13 | 69.80 | 79.40 | 88.20 | 60.14

Control 0.0 0.0 0.0 0.0 0.0
L.S.D. (0.05) for fungi =0.104, 0.290, 0.175 and 0.165, respectively.

The obtained results are in the line with those reported by (Shukla and Dwivedi, 2012)
who used garlic to control two Fusarium species that causing wilt Also disease, (Tagoe et
al., 2011) indicated that garlic had potential antifungal properties (contains essential oils
with sulfur compounds, vitamins, hormones and antiseptic substances as allicin).

From all the above-obtained results, it could be concluded that Allium stivum was the
best-effected extract, followed by Thymus vulgaris

5- Effect of some plant extracts at specific concentrations on the control of seedlings
damping-off and root rot disease of tomato under the greenhouse conditions:

Under the greenhouse conditions, the effect of two plant extracts i.e. thyme at 20% and
garlic at 5 and 10% were evaluated for their role to control seedlings damping-off and
root rot disease of tomato using cultivar Rey Khrandy.

Results in the (5) dealing with the effect of different treatments on the percentage of pre-
emergence damping —off reveal that use 5 and 10% of garlic extract significantly reduced
the infection with the disease caused by Fusarium oxsporum and Fusarium solanito 20.00
% and 0.0, respectively compared to the control (46.67 and26.67 %) respectively. On the
other hand, thyme extract at 20% also significantly reduced the infection caused by
Rhizoctonia solani to 46.67 % in comparison with the control, being 66.67. On the
contrary, thyme at 20% significantly increased the infection caused by Sclerotinia
sclerotiorum to 53.33% compared to the control (40.00%).This might be due to produce
developing sclerotia and led the fungus to be resistant against the preliminary of its
present in the soil.
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Table (5): Effect of soil infestation, individually, with some fungi that previously isolated
from infected from tomato plants on the percentage of pre-, post- emergence damping —
off and percentage of survival tomato plants:

Soil infestation treatments Pre- Post- % survival
emergence | emergence | tomato plant

Fusarium oxsporum-+immersed tomato 20.00 33.33 46.67

seeds in 5%garlic extract

Control 46.67 40.00 13.33

Fusarium solani +immersed tomato seeds | 0.0 40.00 60.00

in 10%garlic extract

Control 26.67 66.67 6.66

Rhizoctonia solani +immersed tomato 46.67 20.00 33.33

seeds in 20% thyme extract

Control 66.67 33.33 0.0

Sclerotinia sclerotiorum+immersed 53.33 13.33 33.34

tomato seeds in 20% thyme extract

Control 40.00 60.00 0.0

L.S.D. (0.05) =17.23

The obtained results are in agreement with those reported by (Shukla and Dwivedi, 2012)
who used garlic extract to control two fusarial species that causing with disease (AL-
Rahmah et al., 2013) Concerning with the effect of two used plant extracts on the
percentage of post- emergence damping off, results in Table (5) indicate that thyme
extract at 20% significantly reduced the infection with post- emergence damping-off
caused by Sclerotinia sclerotiorum to 13.33% compared with the control((60.00%),
followed by that caused by Rhizoctonia solani(20.0 and 33.33%, respectively).

Meantime, usage of 5% and 10% garlic extract also decreased the infection caused by
Fusarium oxsporum and Fusarium solani to 33.33 and 40.0% compared to the control,
being 40.0 and 66.67%, respectively. Dealing with the effect of the disease on the
percentage of survival tomato plants, results in Table (5) show that usage of 10% of
garlic extract in the presence of Fusarium solani in the soil led to a significant increase
of the percentage of survival plants to 60.00% if compared with the control (6.66%).
Meantime, the soil infested with Fusarium oxsporum and use of 5% of garlic extract was
the second in this respect, being 46.67 % and 13.33 % respectively. The least percentage
of survival tomato plants was obtained when the soil was individually infested with
Sclerotinia sclerotiorum and Rhizoctonia solani.The analogous values were 33.34 and
33.33%, respectively compared with the control of each one (0.0%).

The variation in the fungi toxicity of plant extracts against the phytopathogenic fungi
might be due to considerable variations in their constituent's fungal species
(Manorantitham, et al, 2001). Itcould be concluded that the action of plant extract in vitro
was in par ell of its activity under greenhouse conditions.
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Recommendations

1-Plant extracts have a great potential as antifungal compounds against most
microorganism. Thus, the can be used in the treatment of plant diseases caused by
resistant fungi to other methods of control.

2- Further studies are needed to find new plants that have more effect on the in vitro
growth of most pathogenic fungi and hence decrease of plant diseases.

3- More studies should be carried out to determine the major active components of the
excellent plant extracts that have a high antifungal activity.
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Abstract:

vitamin D low levels negatively affect bone mineralization causing rickets in children and
osteomalacia in adults it is involved calcium homeostasis and mineralization of bones.
All data regarding levels of vitamin D have been classified as sufficient (>30 ng/mL),
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insufficient (20-30 ng/mL) and deficient (<20 ng/mL) according to the classification of
institute of medicine (IMO). Current study is reported here prevalence vitamin D
deficiency in females more than males. The study is showed by the chi square test that
the females exhibits highly significant prevalence vitamin D deficiency (P= 0.01). Males
who having sufficient level of vitamin D represent 40% whereas females who having
sufficient level of vitamin D represent 15%. According to the age group The finding in
this research are as following, the age group (17 > years old), recorded 21.6% as
sufficient level of vitamin D. In the age group (18-35years old), recorded just 13.8% as
sufficient which is the normal level that is the lowest found. The third age group (36-
55 years old), recorded19.3% as sufficient. The fourth age group (56-70 years old),
recorded 22.7% as sufficient level. Finally The fifth age group (71 < years old), the
sufficient recorded cases were 28.6. There are significant differences in the level of
vitamin D between age groups, using Multiple comparison the study indicated that the
group 18-35 years has the lowest level.

Keywords: vitamin D, sufficient, insufficient, deficient.

Introduction

Vitamin D considered as a hormone it has very important function in calcium balance in
the body and bone calcification (Weaver, 2007). Vitamin D is unique, in terms of its
metabolism and physiologic features. Human requirements of vitamin D are obtained
from internal synthesis which is activated through exposure to sun light accounts for
about 90% of vitamin D (vitamin D3) and external sources which is obtained from food
rich in vitamin D. (Chakrabarty et al., 2005; Holick, 2007). Pathway of both Vitamins
D3 (cholecalciferol) and D2 (ergocalciferol) are identical so they metabolize in the liver
to 25-hydroxyvitamin D (Haddad and Hahn 1973), by the enzyme cytochrome P450
(vitamin D 25-hydroxylases) to 25-hydroxyvitamin D3, which is the common form of
vitamin D in the circulation.Further hydroxylation of 25-hydroxyvitamin D to 1.25 (OH)
2D (active vitamin D) by the 1a-hydroxylase enzyme occurs in the kidney ( Garg et al.,
2012).A circulation of approximately 10-15 days half life of 25 (OH) D makes it the
ideal measure for vitamin D, although the concentration of 25(OH)D in the serum was 8—
60 ng/mL or 20-150 nmol/L (Jones, 2008). Vitamin D is an important nutrient for
healthy bones, Many researchers have reported that vitamin D low levels negatively
affect bone mineralization causing rickets in children and osteocalcin in adults (Holick,
2007; Holick and. Chen, 2008). 25(0OH) D below 20 ng/ml is described as vitamin D
deficiency, a 25(OH)D of 21-29 ng/ml is described as vitamin D insufficiency. The
sufficient level is (>30 ng/mL); (Holick et al., 2011) and (Annweiler et al., 2009), level of
vitamin is regulated through the interaction of various factors, including intestinal
absorption, renal function, serum calcium level and parathyroid hormone (PTH) (Eastell
et al., 2003). The 2 main sources for vitamin D are dietary intake and synthesis in the skin
on exposure to ultraviolet-B (UVB) light from sunlight (Chan et al.. 2009). Skin
pigmentation may play an important role in determining vitamin D levels as darker skin
colour may limit the amount of UVB light that penetrates, thereby reducing the cutaneous
synthesis of vitamin D (Aloia et al., 2008). Serum 25-hydroxyvitamin D [25(OH)D] level
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is considered to be the best indicator of vitamin D status, with reference ranges from 15
or 16 ng/mL to more than 40 or 48 ng/mL (Heaney, 2004). A 25(OH)D level less than 8
ng/ mL is usually stated as vitamin D insufficiency (Vieth, 1999). Another important
measure is the serum PTH level which increases in response to insufficient calcium in
order to stimulate bone resorption and increase the serum calcium necessary for the
different biological processes in the body, e.g. muscle contraction and nerve conduction
(Lips et al., 2001). Many studies have reported an inverse association between serum
PTH concentrations and serum 25 (OH) D concentrations (Lips et al., 2001; Nakamura
et al., 2008).

Aim of this study

The aim of this study is to evaluate the conditions of vitamin D deficiency in Tarhuna
city and to base on wide range of data has been collected from those who visit some
laboratories in Tarhuna during period of year 2020.

Material and Methods

Study Population. This study was conducted in Tarhuna city with results of one thousand
one hundred and ninety-three subjects those have been collected for the substantiate the
study.

Sample: The sample was 1193subjects (males and females). All of them were Libyan
nationals living in the Western region of Libya in Tarhuna city. The samples were
collected during the year 2020.

Blood Sampling and Laboratory Analysis around 5 mL blood sample was taken from
each participant under sterile conditions. Blood was centrifuged to separate the serum
and then the serum was analyzed promptly to determine the levels of 25-hydroxyvitamin
D. In this study Vitamin D levels are classified into 3 major groups according to the
classification of the Institute of Medicine (I0OM) (Holick et al., 2011; Annweiler et al.,
2009)) sufficient (>30 ng/mL) ,insufficient (20-30 ng/mL) and deficient (<20 ng/mL)
Statistical analysis

Vitamin D levels are compared as per the mentioned categories (sufficient, insufficient
and deficient) between gender and ages, the age have been divided into five groups Data
presented in tables 1 and 2. Comparison between gender was conducted using chi-square
test, whereas comparison between ages was compared using F test to determine whether
differences. Data were then presented in tables and figures. The data presented in table 1
and table 2 are levels of vitamin D (sufficient, in sufficient and deficient) according to the
gender and ages respectively.

Results and Discussion

The data presented in table 1 is re-represented in table 3 so the observed number of male
and female who has sufficient level of vitamin D referred to them as normal and who has
insufficient and deficient level incorporated in one category and referred to them as
abnormal level of vitamin D. The data in table 3 is used to make comparison between
gender regarding the level of vitamin D using chi square test, the chi square test has
shown highly significant prevalence vitamin D deficiency in females than males (P=
0.01). This result appears to be in accordance with the high rates of vitamin D deficiency
in female than male which has been reported in previous research 2011 in Saudi Arabia
(Elsammak et al., 2011). Normal levels of vitamin D in males were significantly higher
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than females Fig. 1 the number of males who having sufficient level of vitamin D
represent 40% whereas in females were 15% (P < 0.01). Many epidemiology studies,
men typically have higher serum 25(0OH)D levels than women (Jacques et al. 1997),
(Looker et al 2002) and (Zadshir et al., 2005). In current study significant differences (P <
0.01) in vitamin D levels were detected between total male and female, which might be
explained by the outdoor activity of males, that is, the sun light exposure duration which
is more than that of females, and also may be due to the use of sun block by females
(Norman et al., 2006), and breast-feeding in nursing mothers (Holick, 2006).

Table 1: The number of male and female who has sufficient, insufficient and deficient
level of vitamin D.

Male 80 186 14 280
Female 140 629 147 916
Total 220 815 161 1196

Table 2: The number of each age group that has sufficient, insufficient and deficient
level of vitamin

17 > 21 57 19 97
18-35 54 272 65 391
36-55 98 367 44 509
56-70 34 90 26 150

71 < 14 29 6 49
Total 221 815 160 1196

Table 3: Observed number of male and female who has normal and abnormal level of
vitamin D.

Male 81 199 280

Female 140 776 216

Total 221 975 1196
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Fig 1: Number of male and female who having normal level of vitamin D as percentage.
Females who have normal level of vitamin D represent 15% whereas male with normal
level of vitamin D represent 40%.
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Fig 2: The total cases (normal, insufficient and deficient) according to age group

Fig 2 represents the total cases (normal, insufficient and deficient) depend on age.

Normal level of vitamin D according to the age group can be seen from table 2. In the
age group (17 >years old), there were 21 out of 97 cases recorded as sufficient represent
21.6% In the age group (18-35years old), there were 54 out of 391 cases recorded as
sufficient represent 13.8%. The third age group (36-55 years old), the recorded cases as
sufficient were 98 out of 509 that represent 19.3%. The fourth age group (56-70 years
old), the sufficient recorded cases were 34 out of 150 represent 22.7%. The fifth age
group (71 < years old), vitamin normal level of vitamin D was 14 out of 49 represent
28.6% (Fig 3). Vitamin D level in the age group 18-35 has just 13.8 % which is the
normal level that is the lowest found in Fig 3.
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Fig 3: Normal level of vitamin D according to the age group

There was significant difference between ages in these results, F test has shown
significant differences table 4. Multiple comparison between the five-age group is
illustrated in Table 5 using Least Significant Differences Test (LSD), the test has shown
that vitamin D level in the age group 18-35 years is lesser than vitamin D level in the age
group 36-55 years and age group 71. In current study this result might be explained by
the daily vitamin D intake of young adults is often below the recommended intake of 200
international units (IU) daily(Gartner and Greer 2003) and (Misra et al. 2006),We suggest
that many individuals of the age group 18-35 drink carbonated beverages instead of milk,
which lead to decreasing the intake of both calcium and vitamin D, these findings are
similar to earlier discoveries (Tucker et al., 2006) at the vit D deficiency prevalent in the
age group between 18-35.

Table 4: Analysis of variance between ages (Data of 1193 subjects have been used)

Source of Df Sum square Means square F value
variance
Treatment 4 49026.12 12256.53 163.2*
Error 1188 89214.85 75.097
Total 1192 138240.97

Table 5: Least significant differences test

comparison 5 4 3 2
1 8.4 6.35 5.39 55
2 3.22* 4.7 0.108*
3 7.12 4.5
4 7.8

The age group 1 (17 >years), 2, (18-35 years) 3, (36-55 yers) 4, (56-70years) 5 (71 < years)
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Conclusion:

Data of 1193 subjects (279 males and 916 females). All of them living in the Western
region of Libya in Tarhuna city. The samples were collected during the year 2020. The
current study showed that there was significant differences between male and female
regarding levels of vitamin D, the prevalence of vitamin D deficiency in female is much
more than male ((P= 0.01). In addition age categories showed significant difference
between ages so the age group (18-35years old), recorded just 13.8% as sufficient which
is the normal level that is the lowest found. Further studies are needed to elucidate the
mechanism involved in the prevalence of vitamin D deficiency among ages.
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Abstract:

The study area is Jikharrah area in the Libyan Desert, south of Ajdabiya. The main
objective of this research is to study the effect of the pools of the accompanying water in
the study area on the groundwater wells in the vicinity. For this purpose, seven
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samples were collected from oil ponds containing accompanying water in the area.
Chemical analysis was performed to determine the occurrence and concentration of
harmful chemical pollutants in this water which are (oil and grease, Zinc (Zn), Iron (Fe),
Lead (Pb), Sodium (Na), Cadmium (Cd), Sulphides (S), Nickel (Ni), Sulphates (SO4),
Salinity (TDS) and aluminum (Al)). The chemical analysis indicated that some of the
samples have higher concentration levels than local and international standards. Using
US Geological Survey (USGS) MODFLOW package, the dispersion pattern of these
pollutants was determined. The chemical analysis results together with groundwater flow
modelling indicate that an environmental, social and economic disaster will affect this
town. Modelling has predicted the arrival of these pollutants to the groundwater wells
adjacent to these ponds immediately during the first year of modeling. Contamination
with these pollutants will prevail in the entire study area during twenty years after the
start of pumping these polluted waters. All official state agencies and oil companies
operating in the area must fulfill their human and moral obligations to stop this pollution
and safe the town from an environmental disaster.

Keywords: Pollution, water associated with oil, Groundwater Flow Modeling, MODFLOW, oil
ponds.

Introduction:

Oil is one of the primary energy sources in modern society; with the development of
the social economy, oil demands have increased dramatically. However, many oil spills
cause soil and groundwater pollution, and these have become irreversible environmental
problems (Allan and Elnajjar, 2012), Oil spill is an unintended release of petroleum
hydrocarbon liquids into the environment, and it represents a form of pollution. This term
usually refers to oil spills in the seas, Where oil is poured into sea water, and also may
happen on land (Allan and Elnajjar, 2012), Groundwater may also be polluted as a result
of transporting oil by road by cracking or breaking of pipes and oil leakage from them in
addition to collision of oil transport trucks. Other ways of groundwater pollution may be
through water contained in oil pools carrying multiple wastes; or by the contents of water
accompanying the oil, which leads to its penetration into soil causing severe damage to
that area, as oil may reach groundwater (Alexandros et al., 2015). Groundwater is the
supply of freshwater found beneath the earth’s surface. It is our most valuable natural
resource.. Groundwater provides about 97 percent of the world’s total supply of drinkable
water. Groundwater is a source of lifestyle for many people, but human activity without
supervision contributes a lot to polluting various water sources contamination,
Contaminants are generally dissolved and carried by infiltrating rainwater into
unsaturated soil above the water table. (Allan and Elnajjar, 2012),The oil is characterized
by its high ability to interact and spread in several forms and access to air, soil,
freshwater, seas or oceans based on many vital factors. The various forms of reaction of
oil in nature are diffusion, drifting, evaporation, natural dispersion, emulsion (water in oil
emulsification), dissolution, oxidation, sedimentation and biodegradation. There are a
large number of harmful compounds contained in crude oil, all of which pollute the earth
and water environment, which are in the form of toxic organic oil pollutants or toxic
inorganic oil pollutants. (Clark, 1995). The water found in petroleum reservoirs is usually
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brine consisting mostly of sodium chloride (NaCl) in quantities from 10 to 350 ppt;
seawater has about 35 ppt. Other compounds (electrolytes) found in reservoir brines
include calcium (Ca), magnesium (Mg), sulfate (SO,), bicarbonate (HCO3), iodine (1),
and bromine (Br). Brine specific gravity increases with salinity in units of about 0.075
per 100 ppt. (Engle et al., 2014).

Objectives of the study: -

1- To assess the effects of various pollutants on shallow and deep groundwater.

2- To know groundwater quality trends and to determine the damage caused by pollutants
to groundwater

3- To determine the time period for pollution in order to treat and avoid pollutants from
reaching groundwater.

Material and Methods:

The study site:

Jikharra is an oasis and a town in eastern Libya in the Libyan Desert, and is located
within the “oases south of Benghazi”. It forms an almost equilateral triangle with each of
the oases of Gallo and Oujla, and it is located at Longitude 21.39 E and Latitude 29.18 N,
and about 200 km south to the town of Ajdabiya (Fig.1).

This area is rich in oil resources that surround Jikharra from all directions (oil fields -
natural gas fields). Due to the suspension of oil exports in Libya during the period
(2014/2015), oil companies were forced to empty their daily production of oil in large
and huge pools at different distances from the town’s location (Fig. 1) for fear of damage
in the facilities of those oil wells. Seven oil pools of different sizes and depths
surrounding the town were chosen to study the extent of the effect of water
accompanying the oil on eleven groundwater wells in the study area (Fig. 1).

(Al-Labbad, 2017)

Methods of Investigations:

Chemical Analysis Methods:

The aim and purpose of the chemical analysis is to know and calculate the amount of
chemical toxins that will seep through the soil and deep gaps in the soil and rocks and
reach the surface water or groundwater in the study area.

The concentrations of the elements in the pond were determined, and their suitability and
conformity with the international specifications of WHO was examined; if they are in
accordance with the standard specifications of the water accompanying the petroleum or
not.

Groundwater Flow Modelling:

The groundwater flow in the study area is modeled using USGS Modflow V. 6 Software.
The modeling process requires the input of certain parameters such as recharge and
discharge data, topographic data, pollutants data in addition to other flow data. In this
study the following data were used as input for modeling the diffusion of harmful
pollutants in the area.

Oil-Water ponds (recharge data):

Seven oil ponds were chosen to serve as input data for recharge as well as source of
pollution (Table 1). Some of these ponds are located in the near vicinity of Jikharra, while
the others are a little bit remote (Fig. 1). Results of chemical analysis of ponds’ water are
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shown in the next section Table (3) shows a summary of the concentrations of these
eleven pollutants together with safe concentration limits as set by WHO for Libya.
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Figure (1): Location map of Jikharra Town, oil ponds and well sites. Variation in ponds’
diameter is shown in red circles.

Surveys of environmental protection organizations, experts and some of the company's
engineers in the study area indicate that the amount of water accompanying the oil that
flows into the oil lakes can reach a minimum of (2000 cubic meters) per day.

So, for an individual pond the flow is estimated to be in the average of 300 cubic meters
per day.

Table 1: Oil ponds in the study area (for locations see figure 2; note that Field of Jikharra
and Field No. 104 are located very close to Jikharra Town).

(il Field Oil ponds | Pond depth {m) | Pond circle diameter (m)
Field MNo. 102 19 - 771 3i—15 1500
Field of Viba 19 - 772 25-2 1000
Field of Waha 19 - 773 2—1 1000 — 1200
Field of Zwitina 19 - 774 1.5-2 600 — 800
Field of Nafoura 19 - 775 1—-2 800 — 1000
Field of Jikharra 19 - 776 3m 2000
Field No. 104 19 - 777 3m 600 m
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Domestic Water wells (discharge data):

Eleven wells were chosen for the purpose of this study (Fig. 1). All wells are utilized for
agricultural purposes, with five of them used for drinking purposes as well. In our model,
these wells serve as a discharge source (Sink). Table (2) shows details of these wells; of
which discharge rate is entered in the model.

Digital elevation model (DEM):

The digital elevation model of the area (Fig. 2) is obtained from the USGS web site and is
used to construct the model top. Attempts were made to use DEM as a General Head
Boundary (GHB), but unfortunately that was not possible and a persistent error message
appears and hence the authors used elevation data instead.

Topographic data:

Topographic data for the area is obtained from Satellite Geodesy web site
https://topex.ucsd.edu/cgi-bin/get_data.cgi. These data are used to construct the
topographic map of the area (Fig. 3).

Pollutants — contaminants concentration data:

Results of chemical analysis of wastewater of the seven ponds are entered in the model as
initial values of contaminants in the ponds (Table 4).

Table (2): Total depths and discharge rates of some of the wells in the study area. (For
locations see Fig. 1).

TWell No. Purpose of use Total depth (m)| Discharge rate (1113,-"da}f)
TWH — A 1| Agriculture 51 216
TWH — A 2| Agriculture + drinking 8 864
TWH-AS Agriculture + drinking 40 1872
TWH —B1| Agriculture 6 72
TWH — B2 Agriculture 45 2016
TWH — B3| Agriculture + drinking 6 1008
TWH — C1| Agriculture S50 1728
TWH — C2| Agriculture S50 1872
TWH — C3| Agriculture + drinking S50 206
TWH —D1| Agriculture + drinking 18 1296
TWH — D 2| Agriculture + Industrial 54 1152

Hydraulic conductivity:

Hydraulic conductivity (Kx) of top layer (which is sand) is entered in the model as 1*10-
5 m/s or 0.864 m/day

General Head Boundary (GHB):

As mentioned earlier the topography is utilized to serve as GHB for the studied area.
Contours of 85, 65, 45 and 35 m were used as GHB.

In MODFLOW, the Conductance is described as having units of L%T and is equal to
KLW/M where:
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K = the hydraulic conductivity of the sediment in the boundary condition such as a river
or drain,

L = the length of the boundary condition in the cell,

W = the width of the boundary condition, and

M = the thickness of the sediment in the boundary condition perpendicular to flow
between the boundary and the cell. Usually this will be vertical thickness of the sediment.
However, if Conductance Interpretation is set to Calculated, Conductance should be
treated as if it were KW/M instead of KLW/M, its units would be L/t, and an appropriate
formula would be

(K *DrainWidth)/DrainSedimentThickness

if Conductance Interpretation is set to Calculated for a Polygon Object, Conductance
should be treated as if it were K/M instead of KLW/M, its units would be 1/t, and an
appropriate formula would be

K./DrainSedimentThickness

In our model Kz is assumed to be Kx/10, drainWidth is averaged using Global Mapper
Software, the thickness of the top layer is assumed (based on well data) to be 60 m and
hence the conductance for GHB is calculated based on the above equations as shown in
Table (3).

Table (3): Conductance values for GHB.

GHB Type Conductance| Unit Attribute
85m | Polyline 17.16 m/day | Calculated
65 m | Polyline 24.54 m/day | Calculated
45 m | Polyline 9.57 m/day | Calculated
45m | Polygon 0.00144 1/day | Calculated
35m | Polygon 0.00144 1/day | Calculated

Results:

Results of chemical analysis and groundwater flow modeling will be shown in this
section.

Chemical Analysis:

Chemical analysis of wastewater of oil ponds reveals the concentrations of eleven
pollutants: Oil & Grease, Zn, Fe, Pb, Na, Cd, S, salinity, Ni, Al and SOA4.

Table (4) shows the Concentration of pollutants in the oil ponds adjacent to the study
area.

From the table (4) it is clear that iron (Fe), lead (Pb), sodium (Na), salinity, Sulphate and
three samples of Cd fall within the safe concentration range according to WHO standards
for Libya. The other five contaminants (oil and grease, zinc (Zn), Sulphur (S) nickel (Ni)
and aluminum (Al) show high concentrations and in some cases extremely high
concentrations as in the case of Zn and Ni.
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Figure (2): Digital Elevation Model Figure (3): Topographic map of the
of the study area. study area.

(Fig. 4) shows the distribution of the concentrations of four of these pollutants in the area.
Judging by the size of the symbol, it is very clear that the ponds around Jikharra contain
very high concentrations of most of these pollutants.

Groundwater Flow Modeling:

The groundwater flow is modeled using USGS MODFLOW V. 6 Software. The
parameters mentioned in section 2.2.2. are used as input for the model. The groundwater
flow is modeled for 20 years. Results of the modeling are shown in Figures 5, 6, 7 and 8
for oil and grease, Zinc, Sulphur and Nickel respectively.

Discussion:

A large volume of water (called produced water) is usually extracted as a byproduct
during oil and gas production, which is mixed with dispersed oil, grease, dissolved solids
and suspended solids (Chakrabarty, et al., 2010). Discharging of produced water may
pollute surface and underground water as well as soil.

Within the results of the laboratory analysis table (4) and the statistical analysis table (5)
it was found that there are four chemical elements that are very high in their
concentration and that exceeded international and local standards and specifications
within these oil ponds, and these elements are - (oil and grease, zinc, sulfur, Nickel) and
to support our research with advanced scientific methods and to give results and
indicators that support the previous two analyzes, the method of the US Geological
Survey program was used, and the results were as follows:
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Table (4): Concentration of pollutants in the area (in ppm). Red color indicates that the
concentration of the pollutant is above the standard concentration for domestic water use.

Field Name (?1 Lfe In | Fe Ph Na Cd 5 | Salinity | Ni Al 504
FieldNo. 102 | 248 | 698 | 508 | 002 | IS 0.003 507 | 67 52.1 0.5 0.311
Fieldof Viba | 12.15 | 70.1| 788 | 02 | 315 0.008 091 | 89 56.3 1 1.4
Fieldof Waha | 2967 | 608 | 48 | 0.004 | 18 0.02 617 | 78 488 12 0.16
Field of Zwitina| 3.79 | 65.5| 39 01 16 0.1 523 7T | 4826 0.55 0.19

Field of Nafoura 1874 | 629 | 851 | 06 | 31 012 | 611 | 6 | 612 0.23 18
Field of Tikharra| 155 | 7001 | 623 | 0.02 | 20 023 | 085 | 80 | 553 0.5 0.63
FieldNo. 104 | 5072 {708 | 513 | 001 | 28 0000 | 58 | 65 | 498 13 0.255
Max. allowable

concentration | 0.0 | 07| 100 | 88 | 200 | 0005 | 02 | 97000 | 0004 | 02 | *0
for Libya.

Max. allowable 01-10 1050
concation o+ |+ | 7010110/ 1-100/0004 0024|417 21500 06-90) 0050010 4
world. ’

Table (5) Statistical analysis of some pollutants in the oil ponds adjacent to the study.

Pollutant | MeanX | SR | SD | V | Fpr |L.S.d95% | CV% | Min | Max
Ol and 4269 |1.3893.674 |13.50 [0.989 | 6.968 86.1 | 1.550 | 12.15
Grease
Fe 5933 |0.642|1.698 | 2.885 [ 1.000 | 7.180 -0.24 | 393 | 8510
Pb 0.13 | 0.08 | 021 | 0.04 |0.295| <0.001 | 10.56 | 0.004 | 0.60
Nat 2236 |2.602|6.884 | 4739 1.000 | 2741 -8.21 | 15.00 | 31.50
S 5933 0993 |2.628 6908 | 099 | 7.863 -497 | 091 | 9130
Salinity | 74.57 |3.176 | 8.404 | 70.62 | 1.000 | 80.74 |-23.16| 65 89
SOy 0.683 | 0.25 | 0.66 | 0.44 [0.128 | 1.173 1.26 | 0.160 | 1.80
n 67.14 | 1.534|4.059 | 1648 | 1.000 | 70.12 6 60.80 | 70.80
Ni 5311 | 1.789 | 4.735 | 2242 | 1.000 | 56.59 |-29.12 | 48.26 | 61.20
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Fig. 4: Distribution of the concentrations of some pollutants in the area; (a) oil and

grease, (b) Zn, (c) S, (d) Ni.
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Contaminant (Oil and Grease):

The range of concentration of oil and grease is between 1.550 - 12.15 mg/l (Table 5),
which indicates that all the samples are above the safe concentration level for drinking
water in Libya (0.1 mg/l). Groundwater flow modelling shows that pollution by oil and
grease will commence immediately (first year) affecting the vicinity of the ponds and
continues steadily to affect all the area (Fig. 5. b). From the figure it can be readily seen
that Jikharra area is dominated by bluish and greenish colors in the first year which
indicates that concentration levels of > 1.4 mg/l are affecting the water wells of the area.
In the following years the area of safe concentration level (indicated by a deep blue color)
diminishes leaving space for more pollution (Fig. 5. ¢ and d).

All countries of the world and international and local organizations and others indicate
their technical recommendations that the natural waters are free of high concentrations of
oil and grease and that the maximum limit for them should not exceed from (0.1 - 2.0 mg
/ liter) because higher concentrations result in change of its chemical and physical
characteristics and make it unsuitable for drinking. In the results obtained in this study,
the concentration of oil and grease was very high, especially in some samples, where it
was found to be 12.150 mg/I.

Modeling result confirms that the percentage and spread of oils and grease in the oil
ponds adjacent to the study area is high. These pollutants may reach the underground
water wells in the town and cause several changes in the properties of drinking water.
Contaminant (Zn):

The range of concentration of Zinc is between 60.80 - 70.8 mg/l (Table 5). These
concentrations are almost hundred times the safe concentration level for drinking water in
Libya (0.7 mg/l). Figure 6 (a) indicates that even in the initial stage, the concentration of
Zn is very high in Jikharra area (red and orange colors). As in the previous contaminant
groundwater flow modelling shows that pollution by Zn will commence immediately in
the first year, affecting the vicinity of the ponds and continues steadily to affect all the
area (Fig. 6. b). From the figure it can be readily seen that Jikharra area is dominated by
red and orange colors in the first year which indicates that concentration levels of > 70
mg/l are affecting the water wells of the area. In the following years the area of safe
concentration level (indicated by a deep blue color) diminishes leaving space for more
pollution (Fig. 6. ¢ and d).

Zinc is a trace element that is essential for human health. When people absorb too little
zinc they can experience a loss of appetite, decreased sense of taste and smell, slow
wound healing and skin sores. Zinc-shortages can even cause birth defects.

150

2022 sl (1) Laal) SI S30l) (STDJ) Laplsistlly aplell elaill dla s
annamaa@azu.edu.ly (ISSN:2789.9535) Lunf — ajpay — diel il deals — o/ il Ll




Investigation on Domestic Groundwater Contamination by il Ponds, Using Groundwater Flow

Modeling. A case study in the city of Jikkharrah. eastern Libya (141-157)
3 © 3 @
w W
48 48
4™ 4
i {7
I Jw
¥ B
o~ o
-
o o
w w
- -
o~ o
P is
< 1o
ju jw
3N 35
is P
o o
w w
-8 o~
i i
is 1s
i¥ 38
pe pes

1 Loiaal
54E5 S55E5 S56ES S57ES SBES 59ES

P FPVVS FRVIN PRTEY FPUTT FPTTS F | PVRPY PRV FPPRY FRRTN PV FPSTS PRVIN PRVRT PRPTE TR FRPTY )

54E5 5565 50E5 S7E5 5BE5  59E5 54E5 55E5 5065 575 58E5  59E5

T T

4

(c) Situation during the Fifth year of modeling | (d) Situation during the fifteenth year of

modeling
Color legend

= = -0.003056%
Fig. 5: Dispersion pattein for contaminant 1.394833
Oil and Grease:(a) The initial stage (one day i::i;ff

before model startup), (b) during the first | 55885

year, (c¢) during the fifth yvear and (d) during 698639
the fifteenth year. 8.384279
9782168
11.18006

Note that the safe concentration is 0.1 ppm
which lies between the first and second
degrees of the color scale.

- 1257795

151

2022 s (1) Aaall S aml) (STDJ) Laslyiill aplalf laifl L
annamaa@azu.edu.ly (ISSN:2789-9535) Lunf — dipdsd — diels il deals — e/ il Luls




Investigation on Domestic Groundwater Contamination by il Ponds, Using Groundwater Flow
Modeling. A case study in the city of Jikkharrah. eastern Libya (141-157)

Although humans can handle proportionally large concentrations of zinc, too much zinc
can still cause eminent health problems, such as stomach cramps, skin irritations,
vomiting, nausea and anemia. Very high levels of zinc can damage the pancreas and
disturb the protein metabolism, and cause arteriosclerosis. Extensive exposure to zinc
chloride can cause respiratory disorders .(Degremont, 1991).

There is no evidence that zinc causes cancer in humans. Zinc may also increase the
acidity of the water. Zinc can not only pose a threat to livestock, but also plant species.
Often plants have a zinc absorption that their systems cannot handle, due to a buildup of
zinc in the soil. Zinc can interrupt activity in the soil, as it negatively affects the activity
of microorganisms and earthworms. The decomposition of organic matter may be
seriously slowed down due to the excess of zinc in these contaminated waters
(Degremont, 1991)

Zinc can be a danger to unborn and newborn children; when their mothers have absorbed
large concentrations of zinc the children may be exposed to it through blood milk of their
mothers. ( Milkins, 2013).

Contaminant (Sulfur S):

Results of chemical analysis indicate that the concentration of S in the area ranges
between 0.85 and 9.130 mg/l (Table 5). All these values are well above the maximum
allowable safe concentration level for Sulphur as per Libyan standard (0.2 mg/l). The
same phenomenon is observed in the modeling of the dispersion of S in the area;
immediate pollution of the areas surrounding the ponds from the first year (Fig. 7. b).
Once more, the same scenario is repeated here with the safe zone diminishes with time to
less than 20% of the total study area after 15 years.

Elemental sulfur is a non-metallic mineral yellow in color, brittle, does not dissolve in
water, tasteless and odorless, highly flammable with a blue flame. Sulfur is present in
crude oil in the form of hydrogen sulfide H,S) and sometimes in the solid form. Crude oil
containing a very small percentage of sulfur content (less than 0.5%) is considered sweet
oil, and oil containing a high percentage of sulfur (higher than 0.5%) is considered or
called sour oil. The element sulfur in general is undesirable in crude oil because of the
problems it causes many problems such as: difficulty in distilling the sulfur-containing
crude oil, the ability of sulfur to cause corrosion and the accumulation of sulfur inside
equipment in the refineries, which increases the cost and time of its maintenance.

Sulfur dioxide can affect health and the environment. Short-term exposure to sulfur
dioxide can damage the human respiratory system and make breathing difficult. People
with asthma, especially children, are sensitive to the effects of SO,. At high
concentrations, gaseous sulfur oxides can harm trees and plants by damaging foliage and
reducing growth. Sulfur dioxide and other sulfur oxides can contribute to acid
precipitation that can harm sensitive ecosystems.

In a recent study by (Brinkmann et al., 2019), it was found that chemical elements such as
nitrogen, sulfur or oxygen of heterocyclic aromatic hydrocarbons, pose a threat to human
health and the ecosystem.
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(b) Situation during the first year of modeling
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(c) Situation during the Fifth year of modeling
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(d) Situation during the fifteenth year of
modeling

Fig. 0. Dispersion pattern for contaminant Zinc
(Zn):(a) The initial stage (one day before model
startup), (b) during the first year, (c) during the
fifth year and (d) during the fifteenth year.

Note that the safe concentration level is 0.7 ppm
which lies between the first and second degrees
of the color scale.
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Contaminant (Nickel Ni):
Nickel represents the most hazardous contaminant in the area with concentration values
ranging between 48.26 and 61.2 mg/l which is 12000 times the maximum allowable
concentration level for Ni according to Libyan standards (0.004 mg/l). Again, like zinc,
even in the initial stage, concentrations of Ni in the ponds’ sites appear in red and yellow
colors indicating high concentration levels (Fig. 7 (a)). These red and yellow colors
dominate more than 50% of the study area during the first year of modeling. This
indicates the rapid wide spread of the contaminant in the area. Even the areas with blue
color here represent zones of higher concentration than the safe concentration level (Fig.
7 (a)). Nickel concentrations in groundwater depend on soil usage, pH, and depth. Acid
rain increases nickel movement in soil and thus may increase nickel concentrations in
groundwater. (Brinkmann et al., 2019). Human exposure to nickel by mouth is primarily
associated with gastrointestinal and nervous symptoms after acute exposure and exposure
through the skin or inhalation may lead to an allergy to nickel. Oral nickel absorption is
able to trigger eczema reactions in the skin in individuals who are sensitive to nickel.
(World Health Organization. (WHO)., 2019).
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Note that the safe concentration is 0.004 ppm
which is even not encountered in this scale.

Conclusions:

The chemical analysis results and statistical analysis indicate that at least five
contaminants in the wastewater of oil ponds are of concentrations that don’t conform with
Libyan standards for drinking water. These contaminants are: oil and grease, Zn, S, Al
and Ni and to a lesser extent Cd with some samples lying within the safe concentration
range. The results of Zinc (Zn) and Ni represent very high concentration levels compared
to the standard levels.
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Groundwater flow modeling indicates that pollution by the five contaminants is
immediate and continues steadily with time to cover almost the whole area in about 20
years.

Some of the chemical elements present in the water associated with the oil in the study
area were at the permissible limit according to the international and local standard
specifications, so the focus should be on the accompanying chemical elements of oil,
which is considered the most harmful components to the environment of the study area.
Recommendations:

In view of the huge environmental, economic and health damage resulting from these oil
ponds, work must be done to end, close or change their course so that the sites of these oil
ponds are at a distance of at least 150 km from the study area.

Work must be taken to continue monitoring groundwater wells and inspecting them
periodically by taking samples and analyzing them for the purpose of controlling any
increase in pollutant concentrations beyond the permissible limits.

Local and foreign oil companies must strictly follow environmental protection systems
and contribute in providing technical and material assistance in closing these oil ponds or
limiting their presence, especially those oil ponds very close to the study area.

Many foreign and Arab companies have submitted several proposals to the Libyan Oil
Corporation to get rid of these ponds and moreover to take advantage of these oil ponds
to recycle their contents and extract from them several useful materials such as the
different oils used for automatic vehicles and others, but these projects on industrial
environment is not yet implemented for unknown reasons.

The study area is considered an arid region with a dry climate and little rain throughout
the year. If these oil ponds of large size are reused (the method of separating water from
oil), a very large amount of water with acceptable chemical, physical and microbial
characteristics, they will represent an important water resource that can be used in
agriculture, industry, public services and other needs of the study area.

The Public Authority for Agriculture in the study area must cultivate or use the method;
pollutants absorbing plants, so that plants that have the ability to absorb oils, salts and
others must be multiplied and raised in their roots, leaves, or stems, and then they
perform vital operations in order to break, destroy and then get rid of these pollutants,
such as wild reed plant, American alfalfa plant, squid plant and sunflower plant. The
method of cultivation must be in the form of terraces as this happens when agriculture is
done in mountainous areas.

The state and the competent authorities must encourage environmental organizations,
civil organizations and researchers to develop methods for detection and reduction of
these pollutants and to find methods and scientific means to get rid of them permanently,
by using several modern means and methods and various techniques.
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