9] Aeiedaltl Dl gt




il et
Juags Ll Laalsd
(datiadhailly daubuil oglall)

ofane dsole ilao

AN satl — palall aladl
aYerd — VY

A 225l e 55500 AUt
www.kfu.edu.sa/sjournal/index.asp

A el 2l e lsh 2 duuygia Aol






LY

&,\c






A sulllin 35l el o

b ames gl Al e 5> 6T 80 9T o Sale by oy Wy Abbsama jailly pdall 52> e
Al (6722 JLa 31y Jumailly papantl] 3 2 Lo 207 5 Ligyial] il Ay slag S
il s Sy (e Agliss 1331 5s e Jgandl (g Lgialaiwl of cilaglas dass
B gy e 8y3alls yund Y Laslin I il (6 pued Aol ok cilin 3 Liesall 1,3
i A Zaalnd ol Ak o3 Zica






duagi pll gt yrsidl iy

sl s )
laall el pf ¢ Jale 0.1

sleae¥
ottt Sasatloie oy e oa L0 Lol dasa (0 Bgipa .1
dae yll sy pacill dicey
(I geae) oduas wge yalallae .1 (Lewdiy) Lsaall damme (9 Ba3pe a0
(1gae) iyl alilise oy agn .o (Jgne) tlad un ] oo et
(lgcae) Ialgddl yoiaie oy juiatlose .o (Jgme)  Olagyall Gilaghluue o dame .2
(lgene) ALt dases culy Lo (lgine) A ol age o
PR B | PUPPENET |
Al b0 lgie
A A i
Juash Alla) Aaalad Lalad) dlaal)
FAAAY claalll YA Qe
A3 gl Ay jad) ALaall
¥4 gl YYe Algad 41T (¥) eALYYVe : (i
FAAALgas 41T (F) A YVe : usld
E.Mail : scijkfu@kfu.edu.sa

CALY/YY : plual @B,
VI0A = *F)) : aayt sluakl gl @3,






g2l
2l eeudl!

Z.Lb) a
Juseill 3151 pcath o Luall 2 ladll plal a3 ole baalys -
LI PP u?.la;bi ‘Qﬁ)&_” REr Ve ‘AL‘.u:u‘

szl grlaw oo 0

JLE 3 Jume 2 Yoot 5 0l iga e g BBUAN CoME] el e Ul -
5o¥ sl TN (ya gl 2 a gentl g o 0all dugll suBlatl

iHlee O

Ll e Blast) sgga zladd Luldl pullantl alge Juassl 447 -
20y Al BLeY (Guldf Gadandf + Byt g pall Al opoiay

“ . . .

(S5l el
1:.“):) a
(Phoenix dactylifera L.) yall fuso e s3g cilies g Jouaml! oy =

ralall 3l 2 Zabintl ciligy <l el ppueslall poliass| Bl -
sl Ly Typndf copall piand

A w‘ﬂ‘wﬂ‘mw&a\ﬁl



e zloly gl o
IS, S vIPESYUA | - SO PV M‘ CLA.J‘ 2_ Gaddl fpal 3 culus

Fa O =tiagndly
.............................................. ;a.;.uj._d\ acugs 9 ﬁb\.}l\ JALc.j odia JA\.EJ‘..\.}C.

el ‘a\.lc".yb Jleadl 2 cnenlaienll L8] gull elil youdl &ylae Ll s
Y0 e 5o u-w}ﬁ))\.a\ Jue 9 L:;ﬁ‘J—‘-” ales (R dexa
............................................................. 9.4:9.\.” dases J-A)Tjg_‘.t.n dasxs .Lq_&i
ZJLA.C

Lhysny @ g8 0a Ga g Tl I culga g M am

Ll peaa 2 anl) il slyinll Guled

O3yl 2 Fammially dptall Gyl e g3l i a0
.............................................................. ‘:gj.:.lal\ o | 9 Lg""i)"a'” L_.T‘b) s



GO B sl Al aladl (Rdadailly dulia agladl) Juags Gl aslad dualall Al

Juiill §lygl pdyil dualiaoll dyphaall 1yplall 24595 gle Siluulya

Tsgacall L yall isalell calon!

.
.
.

Tobaoll bl dyball lall Cayyady Jhe onddl i 3 o3

Aspergillus flavus, A. sy (Khalas) joMs cais Jusidl 31550 pad
niger,  Penicillium sp., Alternaria altarnata, Cladosporium sp.,
a3 gjaell il,laall ca,e Rhizoctonia sp., and  Stemphyllium sp.

.(Barnett and Hunter, 1972) 2 .l> 1 L..u ekl pamdlly eyl wlawll

a3l Bsll B L linysll 2 el cnliylail (gl sl ol
ety cunisil Gl Wil pia e el !l @yl @ Lill pin (e
o liall Canen 4By alaidl @il Llee aa D550 clial e 2 misly
Al 2 dejrag aleadl 2 ()a W1y Glyglall 2 Leaust nlyied (nyuss (plibyis
Al e We 97 Glemg pasll (B Typladll ¥jall §peme Calinl By ilalull
aledd! (pa 030 B4 ol yglall (e Uje 63 @& clalo!

sl A altarnata j e plesy alipasll gyl el pysll cnls ks
a2 720,62 icesy Cladosporium sp. ylas el 7 40.21 deais |yly<ss
e JEs il 7 33.33 i yl,ems 52 AL NIger b olens clalll
Ol . olyelatl 2 % 17.46 i Cladosporium sp.s A. altarnata s
A, sl £ 27.78 iiwi |l,2a3 ,4es¥l Cladosporium sp. L
pleatt2. 724.07 sy niger




PRV
gl Jlme 2 Lo log ¥l muen 2 ialell dilad 301 el 30l Al pe
ol 2 dalsy JBle Zalall clajuilly GSlamdly polsddl 2 slpasdl 143,11
oo ddlizll Ll il due oyl @la¥ly due 3l @Il LloYl Lgiey s clbsas
Layudy Hlo (ialdoy Lydsmny clugydy abyhdy lagledy csslicy ol b
798 s Juolomall dosla yilus oy e byl zla¥l clbgas @al oy
oiaz Les %14 31 % 10 oo Lo la¥h Gl it Juo bkl 2 sz all i

(1990 sl sac g el i) B 5301 59,500 53LatdYI LGl e cya

Ll 2 dsslsall jleii anel e (Phoenix dactylifera L.) Jueitl ycas
Ll 2 Jseidl sae jadag 3 Y Dgledd! casslly OTA! B cyssd s
ol aall) opall @Jladl B deg)5e Ogale (giy QLT Leia (ysele Ble g
Ogela YY gty Lngacddl duyall dsaledl 2 Jsedl sae jadg (2000 Heall o
Creaniny Be gyl e Ol sl (oo copdy Lal] last o JBT Gle oy il
(2004 ze )30 5,059) Lites

91 T glganall Jalsall gf e 531 laF1 oo Sie (il pals el ol
ool ral Lgwlind Gans e Gl cula¥ o ws§ el yladll yoady Ll Cagylall
il oy iy (2004 golaldD) syass dolabdl Hles lge g dudas
Lalia ol5lly Jlemal ol gy JEmi le elay 52y (ol ¥l and (g ladll 3,401
Lylad pulia dayl cllia of (Gassouma, 2004) HLai a3y .splaill Couoll Las
Sl 5Ll e Lle Tosie iy ygliiy B0l Bl (s e
Crriiny g1y Canaadl le Gl @il (mye J1 (2004) glaldl HLai Ja,
Sileall Lle Lol il Jusmill Lle ol il Gan e Dgalill (ol ¥l
Lol (o i Syahnll Lgdlygl Chlin J] g5 S Loge Lo o 5ind Ll
36k ety eaVly woyadly Gosidl e (ol e VI sglaty  JSlawall oly) &l




Y+ 0 28 -GS saall Al dlall (Ghadanlly Leebia¥) pslall) Juags AL Zaalnd Zyalall ALl

sgeal 1 I 2l ol LloWl audiyy dalizes Jlsmdly aloesT L1 sl 4 oo
Lzl 353 4By Clall pagil Gle Lioguns s o fygling 51 5 yuniaus
Oty Ogd @l Blgmy agama paadl 95 Llsly .09 91 ol (ol dbl=a
ool ¥ yelad ! e Ll galey 5T mile o digd yssus Lghaiy Lal
Ll oo ¥ e 15T Gl o) (e gl fly 350l ) D 8y o i
s o datiay clall canddl (e yiss 0 Alternaria spp yladll Jie @3 aaly
3329 Al HLaT a3y el s B 3ly0¥1 pis e gl 1) ol g laall
Jin oyl 1) Slaness 65T @lyhd s52y ;05 Gl 5558l palall pan

. Cladosporium, Helminthosporium, and Cercospora b ylaa

gl ooyl Lsbiall dphadll Dslall Caynis Jre S| el s Caugy
ol D padll [yslall e Zys0 o5 (oM 0 iy Jumidl 31591 2 g yladll
Jell Bost e 1lyems clylaall jiesly dpybdll ¥l psame Gle gdsll
bl slall (61,2l sl e oelacdl wuiadll dlee 5355 gl oliall

Byl daliell e Yl le

: Gylallg ol
t Ol peas

Llaall  (Khalas) yodls Caiws Jseidl Hle il 3lysl e due oDl cones
3512 HUaadl dadlosy Al 55 ol G Gusla yods 319l 2 clisg aaally
Oy i o Gblie S e clipall conen uBy 2007 ale 243,400
due pBlg clal il a2 dehjagalandl 2 55919 oy glall 2 Leansiondy il
cddiyous e W ST gl el T2 cliall cas gy dakhic Yt ciliye
pally pamill <1y ¥ Jaall J) bl




P cilipladll Caypaig 4459 e
O e3aT e e by ydadll (s saal Caypa Sy a0y Jje Gl 1122 @

e el Glacsdl 3 yadly Al il p o (e o pall 83,001 Bie o cBlall il
Dl (olal 2 s e cill clae . quiaill aagy i (Ahyslly Al pon
O @l 23,501 Gie (e liadl e Jguamll clid g nane do pdis alazialy lidg
gl S @3 0B a0l (e Lol Alieill i e an ) Sl cagll (3 yally Alieill g
Wiy 43,50 (e e3> Jsal Lise (60) e Jyuamll cllhg 5yiim il ] Ll
Aalaie J€at e (180) ) oo die (540) D5 3blicll cliall sie pasf
Q32 3 -ilie (J 9V de el coaniialy Otngbadio (e gezme (] alinall coaids
2 Layais cliygons e Ses Lomla s Losiad 10060 e gamd] calie Loty eude3
pars plade cley ciliall cdoad @ a3 30l 1 2 agunguall co)pslsogea Jslxa
(El-Awadi, 1993) @das medi )3 359 (o cudd @ @l e sae

oublladd! 59yt Hlal iy gaimd i Blubl e aliall olia e )
i) e GLb Y i b Jest eliye @S p3lg ciliuall cie 59 (P.D.A)
@lopadll Jye grals BVl comns 05 a1 10 -7 suliygie 2 £255,, >
Byl gyl casnsiul by yladll oal dds gyl e Gle Joamlly colinll Lo liall
(1984 @uldg yai) Hyphal tip Loy !

S rmatl pam ally Lue s 3l @laall PAA s giatl culyyladll i ye
Cecws g (Barnett and Hunter 1972) 2 :Ls WL L_aj o el ygamadl alase il
e N 3 ¥ e ey 5 gl by padll (g psmill py sl gl Al
Aslall 31,031




Y+ 0 28 -GS saall Al dlall (Ghadanlly Leebia¥) pslall) Juags AL Zaalnd Zyalall ALl

: é\lﬁ\
L ket 1Hyelall Casyady Jie ¢ y_gT

Aspergillus flavus, A. niger, wbylas daiw cayaiy Jye Sl 128 2 &3
Penicillium sp., Alternaria altarnata, Cladosporium sp., Rhizoctonia sp.,
(7 -1 =) pandl Llall Jitl 31yof mlawd oo and Stemphyllium sp.

b e Q) (=4 e () U= 21l 35 (D) J==i
Penicillium st s, edl sy Ul gl A. flavus ylaat css i
.(X1000) sp. {(X400) A. niger .(X400)

ol pedlis )50 (3) J=d rhdl s )l el e (4) J=i
(X400) Cladosporium sp. ylaat .(X1000) A. altarnat




ol pedbi 50 (7) Y2 sl s )l el (6) Y=t
.(X1000) Stemphylium sp. Lt .(X1000) Rhizoctonia sp.

G ylall 1yslatl gyl yEmntl ygall e Aol o1yl Cablasl it Lals

Lol cuilin| 1y bl Lgie il il 8350l <l3al (8) Jem il mas
e iy Byl slya ] MY Lt Aghall culybaill (g, yeml puysall Lusild
el CilEs Com ailanygll Lo el abyhall Hlhess 0T (B -2 -1) Jylaadl
Sic Leal odyil alandl 5 ol yglally claludl oi 2 40.74 - 34.38 -34.52 451l
Olyelatly clalutl a7 2 24.07 - 27.59 - 26.18 wusill conuill cilesy 3yl
il iy Wil gl gl acusdl 3padl 3 @35 iyl aleulls
Ji3 sy oyl alandly ool yelally claliadl 212 12,96 - 20.69 - 21.43 &ysiell
il lec




Y+ 0 28 -GS saall Al dlall (Ghadanlly Leebia¥) pslall) Juags AL Zaalnd Zyalall ALl

P

(=)

Lgia 25T Lfﬁ‘j ‘:,J..J‘ tz.aﬂ.. olwall sl 28y ol TP e (8) J=i
alas ¢l () gja.«.ujﬂ Sall (@) 3,400 Gie (1) bl




(V) Jgan
CZI.A:JLJ Llal! Lzl 31500 &Jau.uiuﬁ Ugrall L basll ¥ 5all é)‘)ﬁm @”:dl
lalodl y‘T%:‘-C))-“u-‘mé‘-"ﬁ

O dalizee £l o Lt pe @ Gl g pkadll ¥ 5all sue
L=l o pundl wduill 4359 i e
’ NER QR peaadl i3
C B A C B A
v.YY v - - \ Y Y Y A. niger
Y. Y - - - Y - - A. flavus
£y ¢ - | - - Y - Penicillium sp.
£0Y) ¥4 ¥ | Y Y 1 1 A. altarnata
Yoy Y- \ Y | 1 ¢ ° Cladosporium sp.
Ve eY Ve \ - | ¢ Y ¢ Stemphylium sp.
(ARS3 1 Y - | ¥y \ Y Rhizoctonia sp.
2\ v ¢ v ) 14 Y$ Y jell ¢ pazme
O doyhaall e yall 7
0,40 V1| Ve | YeYyoe | Yyey | Yina
2> J=

@ AT LRl pha e coyall 43401 Gie
B dlnil pia e sl Glavdl 3yl
C :aa,ll




Y+ 0 28 -GS saall Al dlall (Ghadanlly Leebia¥) pslall) Juags AL Zaalnd Zyalall ALl

(V) Jga
il Alall Jumill 3151 cpo Agyall T yladdl ¥yl gyl sl

Ol el Apin 2 J3ie Lps (o came Al

O dalizee £l e Ll ye @ Gl pkadll ¥ 5l sue
Syl o pendl dus=dl 39 i et
2 il a eeaanll i
C B A C B A
TYXY Y \ - Y ° 0 v A. niger
AR A - - \ Y Y Y Penicillium sp.
VY, e1 1 \ - Y ° - Y A. altarnata
1V, e 1 \ - \ ° Y Y Cladosporium sp.
AR v - - - ¥y ¥ | Stemphylium sp.
VAL 0 \ - - Y - Y Rhizoctonia sp.
Ty ¢ . % Yy VY YA Y jell § pazme
O dophaall ¥ yall 7
oY . VYV | YEYA | Yea | Yvea
2> Js=

A TR o (e Bl )l Gie
Bl asil pia e el Glasll 5yl
C:aael




(V) Jga
il gl Boliall Sl Bla cye Wil & pdaill ¥ 5all (o)1 yEml g5l

ploadl dnne 2 J3ie diaa> (pa Caen

O dalizee sl e Ll ye @ Gl G pkadll el sue
Lyl o pundl wdudl 3 i e
7 eaadl day @eaadll L3
C B A C B A
Y&,V VY - ) \ Y Y ) A. niger
YV Y - - - | - | Penicillium sp.
YA0Y Ve \ - | ° Y | A. altarnata
YV.0Y V0 ¥ - | v Y Y Cladosporium sp.
YV.VA ¥y - - - Y - | Stemphylium sp.
0.0 1 ¥y - \ ¢ - Y Rhizoctonia sp.
Yo vy 0t v | ¢ Yy v Y Y jell ¢ pazme
o duplaall ¥l 7
YYAT | VA0 | VEY | eeve | YA | Ye v
2> J=

e AT s (e o yall B30 ie
Bl alil pia e auadl Glacstl 5yl
C ozl

Lplaitl e ¥3all ¢ game e aBoll 815 : LIS
AT e dpe 96 olemy plemadl BMIAL dyhaiall ¥jell prexe calisl
(3 -2 1) Jslamdl aleadl re D3e 545 o)l yelall e pe 63 5 clalull

opladll polall (gl y2mall pisall : Laal
Al Al altarnata jlas lesy wbiyhall Hlhess als w5l el
al oo 7 20.62 i Cladosporium sp. s a7 40.21 iy i)\)s:,
e JEs b 7 33.33 ity 1l,Ens LiesYl AL Niger Ll oleny clalull
s olesy ol et 2 % 17.46 i Cladosporium sp.y A. altarnata ,las




Y+ 0 28 -GS saall Al dlall (Ghadanlly Leebia¥) pslall) Juags AL Zaalnd Zyalall ALl

L Aoniger yhasaldy 7 27.78 i 7)\)53 =Y Cladosporium sp.
(B -2 -1) Jylaxtl alentt 2 7 24.07

bl @uaanl] ddec 280 Luuslsn
slall sty Jemiy clls Eom aloal 50 Lorlasadl @uiatll Lilee ygls]
elydaall jaa cdl3l Eam oYl pan 2 7100 fow Layils oles aBy .G yasll

(3 =2 -1) Jglasdl 83 yell il (e oye

: Lasl
deyia Judo slmal 2 Resi oles Lyladll ¥iall §game of 5L caomis
Jus slmdl e Sl 5,81y el Lipas Juso slrdl 2 Lgie claladl A
B Glaliall gyl claugally gagll CaMunt J gay 43 gl aleadl Lisas
slussll £ 539 aBsll CBMIAT (T ua g Eus Moslem (1993) 0,03 Le ps (320 aag

Bl Dopladll sl (ol 2 s 4l (g punsll
S Byell sl 2 abyhall gl gl sl Zlbdl coms o
e eyl B8l i Laaly il Gle alipladtl et LsAll dedll cols)|
Ol LAl Gha Wy podl e wandl Glasll Byl le cundsal W3y gl
ol e 3 1iay dalisl]l £ysh lial e Lyt Dugunall ;i g Lygunall sslLl
(Moslem, 1993; Blakeman and Alkins, 1981 and Frossard, 1981) cl=u¥! ;ys
e allad jsglal dpalie Lo yiay @BLA 3155 Lol mlacdl ol @ysad Al
Gl Dgunall ud g Gygunall 550l B1yo¥! 31 50) o cllg Lyladll 5Ll (e gy
310 S e oy
A. niger, A. flavus, a9 cbjyhad G Cayaiy Jpe Sl 1an 2 @
Penicillium sp., A. altarnata, Cladosporium sp., Rhizoctonia sp. and
e gy a3y il Llall oY zlani Lle e Stemphyllium sp.

AR




oot b asi e Lgiess JI Cladosporium sp. ¢ A. altarnata ¢, ybaall
elabe g 3 mg Ll ass o pe Slan] Lo Lgiiud LI calony il aal
12y .(Fayadh and Mania, 2007; Al-Ajlan et al., 2006 and (solaLdl, 2004) 4,
eVl aphaall i e L Cendl ciles oo FEA) d )bl Lo youdy a3
A. niger ,las Lgie i 6,3 Y1 cbyydadlly £lae BUH p305l) 2. dole Lday
Ol el gB9a 2 eV Ll o 2

A. niger, A. flavus, Penicillium sp. and lae¥l elyas Jre @ Lado
Lgiyud JI e 93 1y pailly Llall 31ye¥ mlawd e e Stemphyllium sp.
Gl piill Gaye 2 G e dueal Lt g Y uBy BV o i e
SNV VES ISPV () ENIOVI R SIS CRUIPRER R I AR BN PR PN
Gl 4 elale go 3an 1amy el maad sl il el Dl
.(2000 « 1551152004

Lle Moslem (1993) Lalyai Lalys pos Loy ol 120 g5l 3835 clings
A. niger, A. flavus and A. Jje o @bLadl (e 31h9Y Gbgied!) el ydast
ldially Glou g Lt cld 319l lawl (1o altarnata

<> (Karampour and Pejman, 2007) fasg s pe ddlond! milill 325 Liast
A. niger, A. flavus, Penicillium sp., fie wbhkdll e soe Glaldl Jie
clall Lsdl jledd g panll gsaxdl e Alternaria sp. and Rhizoctonia sp.
.Date Bunch fading disorder s

phadll slall e Juall B el ddee il Dbl mSlll @ pglsd
DLl Blo| (i 2 Geeal LI Gssmy a3 Al Jusill Byl placd il gl
2 5alll Glol loby HLdll 2 5ues lad caad Gl olaedl alyha
AL gl il Blalitl 2 LIS oyl 1248 ooty gl




Y+ 0 28 -GS saall Al dlall (Ghadanlly Leebia¥) pslall) Juags AL Zaalnd Zyalall ALl

ool yal o Wy Lauall Luey Bo¥ phgias Ul wbybhadll s La 1‘1&3
.(Suzuki, 1980)  jof se¥l sy cuasd uB Liise Cagyls comd 5ty Siladl calal
sy Sladl wladl Sle pal 50 3L Lylaall Hslall ey 1B )lacdly
o yell wbybadll HLATy gad s o CaBsd Lilieyss slss H0) Gupb e
.(Bakshi and Fokkema, 1977)

YR PR
ran Gubie alllige JUB] s Ao lall 5ygsaall pumlly ymall jals and
Ll aslall Gles (Juad Gl daalo @bl Loglprd 20 acludl D

eyl i alll Lalyd  Jusill ciline g3 2 Lgiaalonss Leiglaid ¢ alandly




sazmill Loyedl @Yl Douy Jemitl (ol5al (2004) L opemdl sie Sl se glaldl
bty Leedl 55155 Aue 31y bl cilaglesll wilhLla¥l 35

iugedd Alelemill izaleall (2000) . Morall dame Jojall duey dac Al Al |
Asganddl duyell 2salalls (Rhynchophorus ferrugineus Olivier) of yastt Juidl
Olee Llaley

gre Gl Laals alasall gg5 salec yatll A Lk (2000) s dame rans!!
Andgaadl Loyl A lell ol

elaedl 2 Zuustl lalai¥ (1990 L agadl e @ual ] demay s Glag) el e
3palall sty iill Lo padl )l J o9 dedadl . Jo¥1 o andl .ol pdimdl dmilemag

3alec Aleall Zualyudl Byl — LAl (ol 5al (VAAL) ual® s dazma g dama ol e
Aagacd! i padl 28l by 3 L sgas UL Laals culagntl o5

bl 5ol 35080 L |y 300 el g el g it 55151 i3l . (2004) icl,330 5,05,

A

.;Lm:-:ﬁ\j Ja:\.hi‘d‘j

English Reference :

1.

Al-Ajlan, A.; Al-Abdulsalm, K. and Alhudaib, K. (2006). Diseases and Pests
of Palm. www.redpalmweevil.com

Bakshi, E. and Fokkema, N.J. (1977). Environmental factors limiting growth
of Sporobolomyces roseus, an antagonist of Cochliobolus sativus on wheat
leaves. Trans. Br. Mycol. Soc. Vol.68.

Barnett, H. L. and Hunter, B. B. ( 1972). lllustrated Genera of Imperfect
Fungi. Third Edition. U.S.A. Burgess Publishing.

Blakeman, J.P. and Atkins, P. (1981). Antimicrobial substances associated
with the aerial surfaces of plants. In: Blakeman, J.P. (ed), Microbiol Ecology
of the Phylloplane, pp. 245-263, London, Academic Press.

El-Awadi, F.A. (1993). Sources and Mechanism of Resistance to Root Rot
and Wilt Disease Complex in Chickpea at Sandy Soil. Ph. D. Thesis, Fac. of
Agric. Suez Canal Univ.

Fayadh, M.A. and Mania, A.O. (2007). Isolation and Identification of fungi

caused date palm leaf spot in Basrah and their chemical control. The Fourth
Symposium on Date Palm in Saudi Arabia. King Faisal University- Al Hassa.

Frossard, R. (1981). Effect of guttation fluids on growth of microorganisms on
leaves. In: Blakeman, J.P. (ed), Microbiol Ecology of the Phylloplane, Section
3, Chemicals on plant surfaces, pp. 213, London, Academic Press.




Y+ 0 28 -GS saall Al dlall (Ghadanlly Leebia¥) pslall) Juags AL Zaalnd Zyalall ALl

10.

11.

Gassouma, M.S. (2004). Pests of the Date Palm (Phoenix dactylifera). Arabian
Peninsula Regional Program, Abu Dhabi, UAE. 29-31 May 2004.

Karampour, F. and Pejman, H. (2007). Study on possible influence of
pathogenic fungi on Date Bunch Fading Disorder in Iran. Il International
Date Palm Conference, Abu Dhabi, United Arab Emirates.

Moslem, M.A. (1993). Phyllosphere fungi of medically important plants. Biol.
Sci. Vol.2.

Suzuki, H. (1980). Defenses triggered by previous invaders: Fungi. In:
Horsfall, James G. and Cowling, Ellis B., Plant Diseases, Vol. 5 Academic
Press, Inc. London.




Studies on the Diversity of Mycoflora Associated
with Spotted Leaves of Date Palm

Ibtisam M. Ababtain

Department of Plant and Microbiology
Science College for Girls, King Faisal University
Dammam, Saudi Arabia

Abstract :

The mycoflora isolated from the surface of the spotted leaves of the date
palm (type Klalas) were studies. A total number of seven fungi Aspergillus
flavus, A. niger, Penicillium sp., Alternaria altarnata, Cladosporium sp.,
Rhizoctonia sp. and Stemphyllium sp. were isolated. Identification of the
isolated fungi were carried out by using cultural characteristic and
microscopic examination according to Barnett and Hunter (1972).

The percentage of the frequency distribution of the isolated fungi has
been recorded according to the different leaf parts. It was higher in leaflet
than in leaf cervix close to the palm tree trunk followed by midrib. The total
number of fungi were reduced by superficial sterilization process.

Samples have been collected from three different areas (Dammam,
Dhahran and Um Al-sahik). Isolation was carried out from different part of
the spotted leaves, before and after surface sterilization. The total number of
isolated fungi have been found to be change according to the location. There
were (96) isolates from Um Al-sahik, (63) from Dhahran, and (54) from
Dammam.

Frequencies of the fungi were on follow: In Um Al-sahik, A. altarnata
was the most frequent with a 40.21 % followed by Cladosporium sp. with a
20.62 %. In Dhahran, A. niger was the most frequent with a 33.33% followed
by both A. altarnata and Cladosporium sp. with a 17.46 %. In Dammam,
Cladosporium sp. was the most frequent with 27.78 % followed by A.
niger with a 24.07 %.
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Status of Metabolites, Leptin and Progesterone
in Sera of Anorexic and Ketotic Cows
During Two Months Postpartum

Abdullah A. Al-Azraqi

Department of Physiology, Biochemistry and Pharmacology
College of Veterinary Medicine and Animal Resources
King Faisal University
Al-Ahsa, Kingdom of Saudi Arabia

Abstract :

A number of energy metabolites and hormones have been studied in
sera of normal, anorexic and ketotic Jersey cross cows at 2 months of
lactation. Thirty two cows, maintained under standard feeding and
management conditions, were divided into three groups: animals with
good appetite and lactation (control; n = §), animals with loss of appetite
and poor lactation (n = 11) and animals with loss of appetite and their
milk and urine containing ketone bodies (n = 13). Significant (p < 0.05)
increase in B-hydroxybutyrate, ketone bodies and decrease in leptin, total
protein, albumin, globulin and fibrinogen have been demonstrated in
anorexic and ketotic cows compared to normal cows. Absence in the
increase of progesterone values suggests a failure of resumption of
ovarian cyclicity in these cows. The negative energy balance, indicated
by alteration of metabolites acting via leptin, could be the reason for
failure of postpartum ovarian activity in anorexic and ketotic cows.
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A Mechanism for Activating the Role of Municipal
Councils for the Success of Efforts to Preserve the
Saudi Cities’ Environment: the Case of the Municipal
Council of the Eastern Province Amanah,

A Descriptive Documentative Study

Faez Saad Al-Shihri

College of Architecture and Planning, King Faisal University
Dammam, Saudi Arabia

Abstract :

Urban Development Planning (UDP) in Saudi Arabia during the last four
decades has escaped problems and shortcoming causing negative impacts on the
natural, physical, social and economic environment. Lack of public participation
along the various stages of the development and decisions-making process could
be considered one major reason beyond these negative impacts. Recently, the
establishment of Municipal Councils (MC) has become a remarkable form of
mechanisms to strengthen public participation in directing decision-making
toward more successful development processes and improved quality of
environment. Therefore; the research aims to explore the role of Municipal
Councils and in affecting and implementing planning and environmental
conservation policies. The paper reviews and analyzes the experience of the
Municipal Council of The Eastern Province Amanah (MCEPA). It measures
role of MCEPA in achieving better planning and environmental conservation.

In gathering data, the paper uses both secondary and primary sources. The
paper conducted an intensive literature review of previous research papers,
reports dealt with environmental conservation planning policies and the role of
municipal councils in this regard. It reviewed the recorded of the Municipal
Council of The Eastern Province Amanah (MCEPA); both the official sessions
and its meetings with the public. The paper collected data from official
announcements of MCEPA’ members in local news papers. The paper followed
an analytical approach to observe, record and assess the level of
accomplishment of MCEPA in dealing with environment conservation issues (as
a case study). It recorded the main obstacles facing the council and hindering its
capability to become an effective tool to improve the existing practices which
endangers quality of urban environment.

The paper reached a general conclusions that Municipal Councils have a
significant role in conserving urban environment; and as such, this role has to be
encouraged, sustained and supported form government and society. In regard to
the MCEPA, it was concluded that during the two years (1426-1428), the
Council has a varying role according to the nature of each environmental issue.
In terms of the power in dealing with environmental issues, the role varies from
simple care, to medium, and to high, depending on the priority of the issue and
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situation. The paper has also recorded some obstacles that face the council, e.g.
limitation of authority, the sensitivity and miss communication with city
officials, the slow process and lack of financial data, and the lack of
information. The paper suggested a mechanism to enforce and maintain the role
of Municipal Councils in protecting the environment. The mechanism includes:
the improving membership selection process, strengthening the mental image of
city officials and citizens of the role of Municipal Councils, deepening the
importance of strategic and tactical environmental planning in the minds of its
members, establishing an urban environmental development consulting
committee serving the Councils, and strengthening the Councils relationships
with academic and research institutions. Recommendations are reached to
improve the role of municipal councils in dealing with environmental planning
issues that contribute to urban development sustainability and environmental
conservation and protection.

Keywords :

Urban Development Planning, Decisions-Making Process, Sustainable
Development, Environmental Conservation, Public Participation, Municipal
Councils, Saudi Arabia.
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Table (1)
Effect of different doses of econazole nitrate (2.5, 5 and 10 mg/kg)
on gastric acid secretion in pylorus ligated (Shay) experimental
female Albino rats.

Gastric secretion volume (ml)

Group n?g;)/ieg Mean E?E?)?dl\i:zin P Value Decr(gse**
GSVCTR - 4.85 0.15 1 -
Econazole nitrate 2.5 4.55 0.1 0.105 6.19
Econazole nitrate 5 4.05 0.15 0.118 16.49
Econazole nitrate 10 2.7 0.1 0.03 4433

GSVCTR= control group with ligated pylorus.

*P value of the mean gastric secretion volume for each group vs. the mean gastric secretion
volume of pylorus ligated control group using SPSS system. P value < 0.05 is
Significant and P value > 0.05 is insignificant.

** %% Decrease in mean ulcer score of drug treated animals.

Table (2)
Effect of different doses of econazole nitrate (2.5, 5 and 10 mg/kg)
on gastric total acid ouput in pylorus ligated (Shay) experimental
female Albino rats.

Total acid output (mEq)
Group r‘r?;/ieg Mean E?i?)rr]dl\iggn P Value* Decr(:e/Z\se**
GAOCTR - 363 13 1 -
Econazole nitrate 2.5 300.1 14.9 0.148 17.33
Econazole nitrate 5 206.7 11.7 0.048 43.06
Econazole nitrate 10 78.4 5.6 0.013 78.4

GAOCTR= control group with ligated pylorus.

* P value of the mean total acid output for each group vs. the mean total acid output of
pylorus-ligated control group using SPSS system. P value < 0.05 is Significant and P
value >0.05 is insignificant.

** 0% Decrease in mean ulcer score of drug treated animals.

153



Effect of Econazole Nitrate on Chemically- and Stress ... Hussain R. Al-Turaifi & Ahmed Al-Mutairy

Figure3: Effect of different doses of econazole nitrate (2.5, 5 and 10 mg/kg)
on stress-induced ulcer in experimental female Albino rats.

35

30

25

Lesion area

*
2 -
15 *
10
5 | B
0 ‘ * %

mm
NCTR STRCTR ECON2.5 ECONS5.0 ‘ON10.0
Group[mg/ke]

NCTR= control group without any treatment.

STRCTR= control group immersed in cold water.

ECON-= test groups immersed in cold water and treated with econazole nitrate in different
doses.

* Significant P value of the mean ulcer index for each group vs. the mean ulcer index of
stress control group using SPSS system. P value < 0.05 is significant.

Figure4: Effect of different doses of econazole nitrate (2.5, 5 and 10 mg/kg)
on cystamine-induced ulcer (400 mg/kg in 10% aqueous solution) in
experimental female Albino rats.
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NCTR= control group without any treatment.

CYSCTR= control group treated with cystamine only.

ECON= test groups treated with cystamine and econazole nitrate in different doses.

* Significant P value of the mean ulcer index for each group vs. the mean ulcer index of
cysteamine control group using SPSS system. P value < 0.05 is significant.
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Figurel: Effect of different doses of econazole nitrate (2.5, 5, 10, 20, 30, 80
and 100 mg/kg) on ethanol-induced gastric lesions (1 ml) in experimental
female Albino rats.
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NCTR= control group without any treatment.

ECTR= control group treated with ethanol only.

ECON= test groups treated with ethanol and econazole nitrate in different doses.

* Significant P value of the mean ulcer index for each group vs. the mean ulcer index of
ethanol control group using SPSS system. P value < 0.05 is Significant

Figure2: Effect of different doses of econazole nitrate (2.5, 5 and 10 mg/kg)
on indomethacin-induced ulcer (30 mg/kg body weight) in experimental
female Albino rats.
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NCTR= control group without any treatment.

INDCTR= control group treated with indomethacin only.

ECON= test groups treated with indomethacin and econazole nitrate in different doses.
* Significant P value of the mean ulcer index for each group vs. the mean ulcer index of
indomethacin control group using SPSS system. P value < 0.05 is significant.
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and prostaglandin synthase activity, this creates favorable conditions for
accumulation of endogenous H,O, and more reactive hydroxyl radical (OH")
[39]. The ratio of prostacyclin to thromboxane A, is considered to be an
important factor in the maintenance of gastric mucosal microcirculation and
integrity [22]. The ability of econazole nitrate to inhibit this cascade either
by inhibiting (ODFR) formation [41,42] or by inhibiting formation of
thromboxane and increasing formation of PGE, might be responsible for
protecting gastric mucosa against stress-induced lesions [18,31].

Pretreatment of rats with econazole nitrate significantly protected rats
against cysteamine-induced duodenal ulcer, in a dose dependent pattern.
The pathogenesis of cysteamine-induced duodenal lesions is far from clear.
Cysteamine ulcers are considered to be associated with the hypersecretion of
gastrin and hydrochloric acid and decreased mucosal resistance [43,44]. The
anti duodenal ulcer activity of econazole nitrate may to a large extent be
attributed to its ability to directly inhibit acid secretion by blocking H™-K"
ATPase [30].

Pretreatment of rats with econazole nitrate produced a dose dependent
decrease in the volume and acid output of gastric secretion in Shay rats. The
increase in gastric acidity is considered an important contributing factor in
the pathogenesis of gastric and duodenal ulcers and is often termed
‘aggressive factor’ [5]. The regulation of gastric acid secretion is complex;
endogenous gastrin, histamine, somatostatin and cholinergic mechanisms
play major roles in controlling gastric secretions [46]. These entire pathways
converge on and modulate the activity of the proton pump of the parietal
cells [47]. Econazole nitrate possibly decreases acid secretion at the last step
by blocking H-K" ATPase [30].

In conclusion, econazole nitrate have gastroduodenal protective
activity. Further studies are suggested to shed more light on the role of
econazole nitrate in the prophylaxis and/or the treatment of gastrointestinal
ulcer diseases.
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statistically significantly reduced (tablel). A significant total acid output,
which was dose-dependent, was observed in the rats treated with 5 and 10
mg econazole nitrate /kg (table2).

Discussion:

The results of this study indicated significantly the ability of econazole
nitrate to inhibit the formation of gastric ulcer in rats induced by absolute
ethanol. This inhibition was dose dependent and complete protection was
achieved at doses >30 mg/kg. The mucus gel adhering to the gastric
mucosal surfaces protects the underlying epithelium against acid, pepsin and
nercotizing agents such as absolute ethanol and indomethacin [27, 28].
Ethanol causes damage of rat gastric mucosa by stasis of blood flow [29].
Other study showed the possible role of superoxide and hydroxyl radicals in

rat gastric mucosal injury induced by ethanol [3, 45]. Therefore, it seemed
likely that the gastroprotective activity of econazole nitrate against the
deleterious effects of ethanol could result, at least in part, from the
decreasing of acid secretion [30]. This is accompanied by an increase in
PGE; production [18, 31], which prevents the stasis of mucosal blood flow

[8].

Similarly, pretreatment of rats with econazole nitrate significantly
protected rats against indomethacin-induced gastric ulcers in a dose-
dependent pattern. Gastropathy associated with chronic use of NSAIDs is
one of the major public heath problems. Although it has been proposed that
a deficiency of endogenous prostaglandins and increase of thromboxane A,
due to the inhibition of cyclooxygenase by indomethacin which is involved
in these effects, the exact pathogenic mechanism remains to be elucidated
[32,33]. Econazole causes an increase of PGE, production with selective
inhibition of thromboxane synthesis [18, 31]. This may explain the ability of
this drug to significantly inhibit the formation of gastric lesions induced by
indomethacin.

Furthermore, the results revealed that pretreatment of animals with
econazole nitrate protected them against stress-induced lesions, in a dose-
dependent pattern. The disturbances of gastric mucosal microcirculation [34,
35], altered gastric secretion [36, 37] and abnormal gastric motility [38]
have been considered to be the pathogenic factors responsible for stress-
induced gastric lesions. Numerous recent studies have indicated a
substantial role of oxygen-derived free radicals (ODFR) [39] and
leukotrienes [40] in mediating stress-induced mucosal injury. Stress causes
an increase in superoxide dismutase activity and a decrease in peroxidase
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Indomethacin-Induced Gastric Mucosal Damage

All the normal control rats in this group have shown no formation of the
gastric ulcers. The administration of indomethacin resulted in production of
gastric lesions mainly in the glandular stomach in 100% of the animals. The
lesion area in the control group was found to be 24mm? (figure 2).

Pretreatment of rats with econazole nitrate at doses of 2.5 and 5 mg/kg
produced statistically significant decreases in the intensity of indomethacin-
induced ulcers, which was dose-dependent. Complete protection of gastric
mucosa was observed in the rats treated with a dose of 10mg econazole
nitrate per kg (figure 2).

Water-Immersion Restraint Stress Induced Gastric Lesions

All the normal control rats have shown no formation of the gastric
ulcers. The rats exposed to water immersion and restrain stress showed
considerable ulcerogenicity in the form of haemorrhagic mucosal lesions in
the stomach. There was evidence of intraluminal bleeding in these animals.
The lesion area in the control group was 28.25 mm?” (figure 3).

Pretreatment of rats with econazole nitrate at doses of 2.5 and 5 mg/kg
produced statistically significant decreases in the intensity of water-
Immersion restraint stress induced ulcers in a dose-dependent fashion.
Complete protection of gastric mucosa was observed in the rats treated with
a dose of 10-mg/kg body weight (figure 3).

Cysteamine-Induced Duodenal Ulcers

All the normal control rats have shown no formation of the duodenal
ulcers. Administration of cysteamine hydrochloride produced elongated
lesions extending longitudinally down the duodenum. The lesion area of the
control rats in the cysteamine group was found to be 5.25mm? (figure 3).
Pretreatment of rats with econazole nitrate produced statistically
insignificant decrease at dose of 2.5 and significant decrease at dose of 5
mg/kg in the intensity of cysteamine-induced ulcers, which was dose-
dependent, complete protection of gastric mucosa was observed in the rats
treated with a dose of 10 mg econazole nitrate /kg body weight (figure 4).

Gastric Secretion and Total Acid Output in Pylorus-Ligated (Shay)
Rats

The control rats’ pylorus ligated for 6h resulted in accumulation of
4.85ml of gastric secretions (pgs) and a total acid output (pao) of 363 mEq.
Pretreatment of rats with 2.5 and 5 mg of econazole nitrate /kg
insignificantly reduced the gastric secretion volume, while the volume of
gastric secretion in the rats treated with 10 mg econazole nitrate /kg was
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Induction of Duodenal Ulcer by Cysteamine Hydrochloride
Female Wistar Albino rats weighing 180-250 grams, approximately of
the same age and fed on standard chow diet were used.

Duodenal ulcers were induced by administration of two doses of
cysteamine hydrochloride (400 mg/kg in form of 10% aqueous solution) at
an interval of 4 hours according to the method described by Szabo [26].
Econazole nitrate in different doses (2.5, 5 and 10 mg/kg) were administered
by gavage 30 minutes before each dose of cysteamine hydrochloride and the
duodenum was excised carefully and opened along the antimesenteric side.
The positive control group was given only cysteamine hydrochloride, while,
the normal group was not given neither cysteamine hydrochloride nor
econazole nitrate. The duodenal ulcers were scored using a scale of 0 to3
where: 0= no ulcer; 1 = superficial mucosal erosion; 2 = deep ulcer or
transmural necrosis, and 3 = perforated or penetrated ulcer. The sum of the
intensity of each lesion was used as the ulcer index [25].

Statistical Analysis :

Data are presented as mean from 4 rats per group. Statistical analyses
were performed using the statistical package for social sciences (SPSS)
system. Differences with a p value <0.05 were considered significant.

Results :

Ethanol -Induced Gastric Lesions

The normal control rats have shown no formation of the gastric ulcers.
The treatment of rats with one-milliliter absolute ethanol produced extensive
gastric lesions in the glandular mucosa of the stomach in 100% of the
control animals. These lesions were characterized by multiple hemorrhagic
red bands (patches) of different sizes along the axis of the glandular
stomach. The ulcer index mean was found to be 7.5 in control animals one
hour after ethanol administration.

Pretreatment of rats with econazole nitrate at doses of >30 mg/kg
completely prevented the formation of gastric lesions. Pretreatment of rats
with econazole nitrate at the doses of 2.5, 5, 10 and 20 mg/kg produced
statistically significant inhibition of the formation of gastric lesions, which
was dose-dependent (figure 1).
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administration [21]. The animals were sacrificed 7-9 hours after
indomethacin administration using ether anesthesia. The stomachs were
removed and opened along the greater curvature. After washing with saline,
the gastric lesions were quantified. The ulcers were scored according to the
methods of Valcavi et al. [22] using the following scale: 10= Deep circular
ulcer more than 8mm diameter; 8= Deep circular ulcer between 7 to 8§ mm
diameter; 7= Deep circular ulcer between 6 t0 7 mm diameter; 6= Deep
circular ulcer between 5 to 6 mm diameter; 5=Deep circular ulcer between 4
to 5 mm diameter; 4= Deep circular ulcer between 3 to 4 mm diameter; 3=
Deep circular ulcer between 2 to 3 mm diameter; 2= Deep circular ulcer
between 1 to 2 mm diameter; 1= Deep circular ulcer less than Imm
diameter; 6= Deep linear ulcer 10mm or more in length and 3= Deep linear
ulcer less than 10mm in length. The scores of each single lesion were then
summed to determine the ulcer index which will be represented by lesion
area (mm>).

Stress-induced gastric ulcer:

One hour after econazole nitrate treatment in different doses (2.5, 5 and
10 mg/kg) , rats were placed in a restraint cage and immersed vertically to
the level of the xiphoid process in a water bath (15C°-20C°) for 7-9 hours
except the normal control group. Then, the animals were sacrificed using
anesthetic ether. The stomachs were removed and opened along the greater
curvature. After washing with saline, the gastric lesions were quantified
[23]. The ulcers were scored according to the methods of Valcavi et al [22]
as in the previous method.

Study of Gastric Secretion Using Pylorus Ligated (Shay) Rats method

Female Wistar Albino rats weighing 180-250 grams, approximately of
the same age and fed on standard chow diet were used. They were fasted for
36 hours before experimentation. Only water was allowed ad libitum.

After 30 minutes of econazole nitrate administration in different doses
(2.5, 5 and 10 mg/kg), the normal group was not econazole nitrate. The
pylorus was ligated under light ether anesthesia, care being taken not to
cause bleeding or to occlude blood vessels. The animals were sacrificed 6
hours after pylorus ligation [24].

The stomachs were removed, contents collected, volume measured and
centrifuged. One milliliter of the supernatant was titrated against 0.01N
NaOH to determine the acidity using phenolphthalein as indicator and total
acid output calculated [25].
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Materials
Chemicals

Indomethacins, cysteamine hydrochloride, crboxymethylcellulose,
Absolute alcohol, Diethyl ether, NaOH and HCl are purchased from Sigma
chemical company (USA). Econazole nitrate (Pevaryl®) is purchased from
Cilag LTD company (Switzerland).

Animals :

Female Wistar Albino rats weighing 180-250 grams, approximately of
the same age and fed on standard chow diet were used. They were fasted for
36 hours before experimentation. Only water was allowed ad libitum. The
animals were randomly divided into groups. The aqueous solutions of the
ulcerogens and Econazole nitrate were freshly prepared before
administration

Methods :
Ethanol induced gastric ulcer: [19]

Econazole nitrate were given by gavage in different doses (2.5, 5, 10,
20, 30, 80 and 100 mg/kg). After 30 minutes, the animals were
administered 1ml of absolute ethanol by gavage except the animals of
normal control group. The positive control group was treated with ethanol
only. After 1 hour, the animals were sacrificed by ether anesthesia. The
stomach was removed and opened along the greater curvature, washed with
saline and the lesions were assessed. Patcheal lesions of the stomach were
scored according to the method described by Schiantarelli et al. [20] using
the following scale: 0= normal mucosa; 1= hyperemic mucosa or up to 3
small patches; 2= 4-10 small patches; 3= large more than 10 small or up to 3
medium-sized patches; 4= 4-6 medium-sized patches; 5= more than 6
medium-sized or up to 3 large patches; 6= 4-6 large patches; 7= 7-10
patches and 8= More than 10 large patches or extensive necrotic zone.
‘Small-sized patch’ was defined as up to 2mm across (maximum diameter);
‘medium-sized patch’ as between 2mm and 4mm across; and ‘large-sized
patch’ as more than 4mm across.

Indomethacin-induced gastric ulcer :

Indomethacin was suspended in 1% carboxymethylcellulose in distilled
water and administered by gavage at the dose of 30mg/kg body weight
except the normal control group. The positive control group was treated
with indomethacin only. Econazole nitrate in different doses (2.5, 5 and 10
mg/kg) were given to all animals orally 60 minutes prior to indomethacin
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Introduction :

Peptic ulcer disease [PUD] is a major health problem which has a
tremendous economical burden on the health institutes [1]. The
etiopathology of stress and chemically induced gastric and duodenal ulcer is
far from clear. A number of processes have been implicated in the
pathogenesis of peptic ulcer including disruption of mucosal blood supply
and hypoxic disturbance of arachidonic acid metabolism via generation of
free radicals and other mediators, which affect the integrity of gastric
mucosa [2,3.,4].

The increase in gastric acidity is considered an important contributing
factor in the pathogenesis of gastric and duodenal ulcers and is often termed
‘aggressive factor’ [5]. Prostaglandin E2 (PGE2) and prostacyclin (PGI2)
are believed to have potent anti-ulcer and cytoprotective properties [6] by
retarding the senescence of cells, reducing their exfoliation [7] and
preventing stasis of gastric mucosal blood flow [8], induction of superoxide
dismutase [9], increasing bicarbonate and mucus secretion and decreasing
HCI secretion, vasodilation and re-epithelization [10]. Several studies have
shown that thromboxaneA2 (TXA2) is a powerful vasoconstrictor in the
stomach of the rat [11], and because of the importance of blood flow in
maintaining gastric mucosal integrity [12], TXA2 may be implicated in the
pathogenesis of gastric ulceration. Leukotrienes are the principal mediators
of polymorphonuclear-leukocyte-infiltration inflammatory reactions [13],
indicating the involvement of leukotrienes in the genesis of cytodestruction
of gastric mucosa [14]. Neutrophils have been implicated in the
development of inflammation and injury in a number of tissues including
the gastric mucosa [15] by releasing a number of substances that result in
tissue injury including oxygen derived free radicals (ODFR) such as the
superoxide anion, hydrogen peroxide, hypochlorous acid, as well as
enzymes such as myeloperoxidase (MPO) and proteases [16, 17].

None of the peptic ulcer treatments is perfect, nor can alter the root
causes of ulceration and all have disadvantages. Therefore the main aim of
this project is to attempt to identify an imidazole agent, which may have
fewer side effects and higher efficacy than currently approved
benzimidazole drugs such as lansoprazole. It is known that substituted
benzimidazoles inhibit gastric acid secretion by blocking H+ /K+— ATPase
[30]. In addition, Econazole selectively inhibits the thromboxane A2
formation and increases prostaglandin E2 level [18].
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Effect of Econazole Nitrate on Chemically- and
Stress-Induced Peptic Ulcer in Rats

Hussain R. Al-Turaifi & Ahmed Al-Mutairy”

King Fahad Hospital, Al-Hassa, Saudi Arabia.
College of Medicine, King Faisal University, Dammam, Saudi Arabia.

Abstract :

Econazole nitrate, substitutive benzimidazole which is currently
available in markets as an antifungal agent, has been studied for its ability to
inhibit gastric secretion and to protect the gastric and duodenal mucosa
against chemically and stress-induced ulcers. The rationale for drug selection
was based on:

1) An imidazole compound omeprazole was the first approved and
marketed antiulcer drug, which directly inhibits hydrochloric acid
secretion.

2) Some imidazole compounds were shown to alter the levels of
prostaglandins, thromboxanes and leukotrienes.

Acid secretion studies were undertaken in pylorus-ligated rats with and
without econazole nitrate treatment. Experimental gastric lesions were
induced by water immersion restraint stress, indomethacin and absolute
ethanol in rats; whereas duodenal ulcers were produced by treatment of rats
with cysteamine. The results of this study demonstrated that econazole nitrate
produces a dose-dependent inhibition of gastric acid secretion in rats.
Pretreatment with econazole nitrate significantly attenuated the formation of
stress-, indomethacin- and ethanol-induced gastric lesions. Econazole nitrate
also protected intestinal mucosa against cysteamine-induced duodenal ulcers.
In conclusion, this study demonstrated that econazole nitrate possesses
significant antiulcer and cytoprotective activity against various
experimentally induced gastroduodenal lesions. Although the effects of
econazole nitrate require further evaluation, the experimental observations
derived from this study provide compelling evidence to justify future
investigations on the clinical relevance of using such agents in clinical trials.

Keywords :
Econazole Nitrate, Peptic ulcer, prostaglandin, thromboxanes
and leukotrienes.
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Table (6)
The links between student’s views about the possible implementation of smart
technologies and their knowledge of how to implement it

Variables tested

Correlation
value

Level of
significance

Result

Possible implementation of
energy management system
* do not know how to
implement it

0.35

0.05

students who said they

who do not know about

it are those who do not

know how to implement
it

Possible implementation of
life safety system * do not
know how to implement
smart technologies

0.44

0.01

students who said they

who do not know about

it are those who do not

know how to implement
it

Possible implementation of
Virtual Clinic * do not know
how to implement smart
technologies

0.37

0.03

students who said they
who do not know about
it or not considered are
those who do not know
how to implement it

Possible implementation of
voice recognition movement
tracking * do not know how
to implement smart
technologies

0.36

0.04

Students who said they
who do not know about
it, or who said not
considered, or who said
considered but not
applied are those who do
not know how to
implement it
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Table (5)

The links between student’s knowledge about various e-business and
e-commerce components and consideration of e-business&
e-commerce in design of buildings

Variables tested

Correlation
value

Level of
significance

Result

Knowledge about electronic shopping cart *
Consideration of use of e-commerce& e-business
technologies in design of commercial, retail and
office buildings

0.38

©
o
[

Knowledge about electronic third Party Payment *
Consideration of use of e-commerce& e-business
technologies in design of commercial, retail and
office buildings

0.38

0.01

Knowledge about electronic processor *
Consideration of use of e-commerce& e-business
technologies in design of commercial, retail and
office buildings

0.40

0.00

Knowledge about electronic inventory tracking *
Consideration of use of e-commerce& e-business
technologies in design of commercial, retail and
office buildings

0.44

0.00

Knowledge about electronic procurement *
Consideration of use of e-commerce& e-business
technologies in design of commercial, retail and
office buildings

0.38

0.01

Knowledge about electronic enterprise management
systems * Consideration of use of e-commerce& e-
business technologies in design of commercial,
retail and office buildings

0.45

0.00

Knowledge about Electronic Customer Relations
Management CRM * Consideration of use of e-
commerce& e-business technologies in design of
commercial, retail and office buildings

0.33

0.05

Knowledge about electronic enterprise resource
planning (ERP) * Consideration of use of e-
commerce& e-business technologies in design of
commercial, retail and office buildings

0.45

0.00

Knowledge about electronic product/data
management (EDM, PDM) * Consideration of use
of e-commerce& e-business technologies in design
of commercial, retail and office buildings

0.38

0.01

students who have
high knowledge
said they do not
think that it should
be considered or
difficult to consider
whereas students
who have
knowledge above
average said it can
be considered but it
might be difficult to
consider
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Table (4)
The effect of smart technologies on building design

Effect of éﬁ?lzwlzr; gaecsr;gr?logles on Increase | Neutral | Decrease Total
1. Flexibility of spaces in terms of the
possibility of changing the use of 59% 31% 10% 100%
internal spaces
2. The designer ability to adapt spaces in
terms of joining spaces or separation of 53% 44% 3% 100%
spaces
?écgggnsplexny of designing the building 47% 42% 11% 100%
4. The complexity of designing the
elements of the building such as walls, 50% 30% 20% 100%
door and windows
5. The complexity of the building
services such electricity, drainage, 58% 30% 12% 100%
computer networking etc
6. The building spaces in terms of
adding up additional spaces such as 42% 39% 19% 100%
control rooms
7. Positively the conservation of energy
of the building 69% 27% 4% 100%
8. Th_e improvement of the building 78% 20% 204 100%
security
9. The possibility of incorporating
adaptable fixings such as bedrooms, 52% 45% 3% 100%
WC, Bath and kitchen
10. The capability of spaces to
accommodate new complex activities 61% 39% 0% 100%

and ever changing technologies

Sample size of 64, Bold font: The percentages of students above 50% who voted for the

chosen option

Question 4: Student’s views about the effect of the smart technologies on design of

buildings
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Table (3)
Possible implementation of smart technologies in project design
4 - —
s | 8| 38 g |e
= (%2} (5]
2| 3 s | 8| 25 |2+
S| 8| s | | g5 |%¢
Smart building technology § S £2 =3 § 2 28
components < *é cg @ = E E .
o X < = = =8
[ 2 T += = © :E o)
Q = - = - F3S +=
[a)] 4 2 =] = |E
- - = Q0 e
E'sgltgg:‘; d”;ed'ca' Devices and 20% | 21% | 28% | 25% | 41% | 53%
Energy management system (EMS) | 6% | 25% 36% 33% 31% 69%
Life safety System 14% | 22% 25% 39% 36% 64%
Bu_lldlng glectronlc networking (i.e. 6% 28% 31% 34% 34% 65%
Wired, Wireless)
Internet appllances: Webcams, web 11% 28% 39% 2206 39% 61%
phones, video walls etc
Virtual clinic/hospital tools 23% 23% 36% 17% 46% 53%
Remote administration tools for
monitoring and control of building 17% 36% 27% 20% 53% 47%
systems
Voice recognition, movement 31% 230 28% 17% 54% 45%
tracking devices
Environmental Control Systems 20% 30% 23% 27% 50% 50%
Security and anti-burglary system 11% 31% 34% 23% 42% 57%
ggllsndlwdual wellness monitoring 28% 39% 2206 11% 67% 33%
5;?32?;2 ¢ equipment’s aids for 19% | 36% | 28% | 17% | 55% | 45%
Tele-services through the Internet
(e-grocery-services, e-banking, 22% 38% 25% 16% 60% 41%
Telemedicine)
Homecare facilities 25% | 34% 22% 19% 59% 41%

Sample size of 64, Bold font: The percentages of students above 50% who voted for the

chosen option

Question 3: The possible implementation of smart building technologies in design

projects
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Appendix A
Table (1)
Level of student’s knowledge about e-business and e-commerce
S
3 g, 5 | S| B
= @ @ < = LE| =
E-commerce components > E=] s _? > ®T = =
S = z s |S5| B
> > | o ~
|_
Electronic shopping cart 38% | 17% | 20% | 19% 6% 75% | 25%
Electronic Catalogue 23% | 27% | 20% | 20% 9% 70% | 29%
Electronic Payment gateway 21% | 22% | 22% | 20% 9% 71% | 29%
Electronic Third party payment 44% 19% 13% 16% 9% 76% | 25%
Electronic processor 4% | 19% | 17% | 11% 9% 80% | 20%
Electronic Customer accounts 14% | 17% | 27% | 20% | 22% | 58% | 42%
Electronic Inventory tracking 36% | 22% | 13% | 20% 9% 71% | 29%
Electronic Visitor tracking 33% | 23% | 20% | 13% | 11% | 76% | 24%
?;nmfe?ccess to office networked 31% | 19% | 22% | 19% | 9% | 72% | 28%
Electronic banking and transactions 30% | 19% | 23% | 16% | 13% | 72% | 29%
Web-based Project management sites 31% | 22% | 17% | 20% 9% 70% | 29%
Electronic Project Tendering services 38% | 23% | 14% | 22% 3% 75% | 25%
Electronic Procurement 38% | 25% | 16% | 14% 8% 79% | 22%
fy'ﬁfe‘,ﬁﬁ’:'c Enterprise management 33% | 30% | 17% | 13% | 8% | 80% | 21%
Electronic Customer Relations o o o o o o o
Management (CRM)) 39% | 20% | 14% | 17% 9% 73% | 26%
Electr_onlc Enterprise Resource 2% | 220 | 20% 11% 506 84% 16%
Planning (ERP)
(EE'T};’:\;IC/’S'E‘;{\Z;OO'““ Data Management | s40. | o805 | 1706 | 13% | 8% | 79% | 21%

Sample size of 64, Bold font: The percentages of students above 50%
Question 1: The level of student’s knowledge about e-commerce and e-business

Table (2)

Student’s views about the consideration of e-commerce

and e-business in design of buildings

| don't | think it is It could be
think it difficult to It could be considered
should be . . considered but I don't
- consider it
considered know how
Possible consideration of e-
commerce and e-business in 14% 8% 41% 37%
architectural design of

Sample size of 64, Bold font: The percentages of students above 50%
Question 2: Possible consideration of e-commerce and e-business in the architectural
design of commercial, retail and office buildings
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= Students have no previous awareness about advanced technologies
as there are no previous technical courses about the advanced
technologies

= The time constraints of the course

= Some instructors ask students to abandon these technologies

= Risk of unsatisfying the design project’s juries and subsequently the
student’s concern of possible failure

To overcome these constraints, it is critical to increase student’s
knowledge about advanced technologies by incorporating them in the
architectural curriculum as technical course and also in design studio as
well. E-business and e-commerce can be taught to students in a way that it
demonstrates their effect on the working environment and buildings. The
components of smart technology can be considered in design studio among
the other design factors and subsequently students can learn how to be
implemented them in design projects.

However, this can not be achieved without the support of the teaching
staff and their willingness to consider advanced technologies in the design
studio. There is also a need to increase student’s awareness about the
advanced technologies. As students suggested, this is can be done by
inviting specialists in the application of advanced technologies in project
design to deliver lectures.

E-business technologies require certain technical settings and they affect
the traditional business processes by replacing some or most of it with
virtual processes. Therefore would affect the design of the retail,
commercial and office building in terms of the flexibility, number and size
of spaces and organization of the space, technical aspects of the space etc.
Further research is needed to find out how e-business and e-commerce
would impact work environment and building design.
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specials thanks to engineer Badran Zunifer who set the on-line survey
questionnaire on the KFU intranet pages.

134



Scientific Journal of King Faisal University (Basic and Applied Sciences) Vol.10 No.2 1430 (2009)

A student explained why smart technology had not been implemented in
design of projects by saying: “I can not implement something which I do not
know about it. In architectural design studio, there are no requirements at
present to do detailed plans or technical plans apart of A/C and structural
plans.”

Another said: “if the student feels the impact of the smart technologies
on design project or building design thus he would use it. The student
should feel the importance of the smart technologies and what it offers to
the architect and the positive aspects that it would add to the building and
how it would enrich the architectural design”

Students also said that some of the smart technology components had
been taught as a theoretical subject in the second year but not to the required
depth that enables students to use it in design projects. They suggested that
it should be in the design studio subject as the student would not be able to
understand how to apply it in the building design if it was taught as
theoretical subject.

7. Discussion and conclusion:

The results showed that so far, most students have little or average
knowledge about e-commerce and e-business and smart technologies. These
results were expected as these e-business and e-commerce technologies
have been previously taught to students, whereas few components of smart
technology were taught through theoretical course.

The in-depth analysis of results showed there was an agreement to
abandon e-business from the design of buildings between students of high
knowledge about e-business with students who have averaged knowledge
about e-business. This was explained as it was not clear to many students
how to consider these technologies in design and how they would affect the
physical and technical layout of the building.

In depth analysis of the results showed that students who did not know
about a number of smart technologies are those who did not know how to
implement them.

Students highlighted to a number of constraints that would hinder
possible implementation or consideration of advanced technologies in
design projects, these are:

= Little technical knowledge of student’s about these technologies
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5.2 Focused results about smart technologies:

The same tests mentioned in Section 3 were applied here to test the links
between the possible implementation of various smart technologies and the
knowledge of how to implement them in design projects. The study found
that students who do not know how to implement the following smart
technology components: energy management system, life safety system and
Virtual Clinic are those who said that do not know about it.

6. The interview results:

Students pointed out that there are other reasons of why the advanced
technologies had not been implemented. One of them mentioned:
“As a student | am constrained by a number of design factors (e.g. site
constraints, environmental and climate factors) so | cannot go beyond the
borders so | take only the factors that should be considered in the design
projects. This would guarantee success and it is better than taking a risk of
implementation of new factors which include the advanced technologies™

A student said there was hardly enough time to do the design project so
there was no time to find out how the smart technologies could be
implemented. A third student said that he was not aware of these systems as
they had not been taught previously at the college of architecture and no one
had explained to him how to implement them in design projects. One of the
students revealed there was no way to implement these smart technologies
because the study term was so short, and the student is usually asked to
provide architectural, structural and air conditioning design solutions only.
Students have a concern that they would be criticized by the jury if they
implemented smart technologies in the design project.

Another student said that some instructors constrained themselves with
the old teaching systems and are reluctant to adopt or accept new systems. A
student pointed out that design studio instructors usually are not happy
about the implementation of smart technologies in the project by students.
Thus, if a student submits such implementation ideas, it would be rejected
by instructors under the excuse that nobody i.e. the society and people in
Saudi Arabia knows about it, so it would be impractical and they would ask
the student to abandon it.

Another student pointed out that instructors should teach students about
smart technologies and how to apply them in projects, or even giving a hint
about them, so the student can do some research about these technologies.
Students suggested that college should invite external lecturers who can
give lectures about these technologies.
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However, more students were expected to say that smart technology would
increase these features i.e. flexibility, adaptability of the building, the
complexity of building services and design of intelligent elements of
building. More students were expected to say that smart technology has
improved the energy conservation of the building. The only satisfactory vote
was towards the building security.

Students were asked about the reason of why the smart technologies had
not been implemented in design projects: 75% said it was difficult to be
implemented and 67% said that it is out of scope of the design project,
whereas half of them said that they do not know how to implement it. The
explanation of non implementation of smart technology in design projects is
mentioned in Section 6.

5. Focused results about the use of advanced technologies:
5.1 Focused results about e-commerce and e-business technologies:

It should be mentioned that only significant links as defined in Section 3
will be reported. Significant links were found between the knowledge about
various components of the e-business and e-commerce and the consideration
of the use of these components in design projects. However, there was not
general agreement among students who have high or above average
knowledge of whether to consider a number of e-business and e-commerce
components in design projects. In detail, students who have high knowledge
about the following components: electronic shopping cart, electronic third
Party Payment, electronic processor, electronic inventory tracking,
electronic procurement, electronic enterprise management systems,,
electronic customer relations management (CRM), electronic enterprise
resource planning (ERP), electronic product/data management (EDM,
PDM) said they do not think that it should be considered in design of
commercial, retail and office buildings, whereas students who have above
average knowledge about the above mentioned components said it is
possible but with some difficulty to consider them (See appendix A,
table 5).

The reasons for these differences in opinion are because students did not
imagine that e-business components can be considered in building design
and as one student said: “It was not clear for some students how to consider
e-business and, e-commerce technologies in the design projects”.
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4.2 Results concerning smart technology:

Students were asked about the possible implementation of smart
building technology in the design studio projects. Nearly more than half of
the respondents said that it is possible to consider the electronic medical
Devices and medical aids, security and anti-burglary system, and virtual
clinic/hospital tools. On the other hand, the same percentage said that it is
not possible or it is difficult to implement remote administration tools for
monitoring and control of building systems, Voice recognition, movement
tracking devices, Electronic equipment’s aids for daily life, homecare
facilities (see appendix A, table 3).

Around two third of the students said that it is possible to implement the
following smart technology components: life safety System, building
electronic networking (i.e. Wired, Wireless), Internet appliances: webcams,
web phones, video walls etc. 60% said it is difficult to implement an
individual wellness monitoring tools and the same percentage of
respondents said it is difficult to implement tele-services through the
Internet (e-grocery-services, e-banking, Telemedicine etc) (see appendix A,
table 3).

To find out whether the students have sound knowledge about the smart
technology and its application in buildings, students were asked about the
effect of smart technology on a number of building features and building
design aspects. In accordance to the building behavior, around two third of
respondents said smart technology would positively increase the
conservation of energy of the building, the capability of spaces to
accommodate new complex activities and ever changing technology. 78% of
respondents said it would improve the security of the building (see table 4,
appendix A).

53% to 59% said that smart technology increases the following features
of a building and building design: the flexibility of spaces, the designer
ability to adapt spaces and the complexity of the building services such
electricity, drainage, computer networking etc. (see appendix A, table 4).
40% to 50% of students said that smart technology would increase the
following features of a building’s design: the complexity of designing the
building facades, the complexity of designing the elements of the building
such as walls, door and windows, and the building spaces in terms of adding
up additional spaces such as control rooms (see table 4, appendix A).

Nearly half of students said that smart technology would increase the
buildings features listed in points 1, 2, 4, 5 and 9 (see table 4, appendix A).
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= The Chi-square Pearson or test of significance: It examines the
probability of these relations to be held in the population. Any
relation between variables that has significant level above 0.05 is
rejected, taking into account that level of confidence is 95%. Links
that have a significant level between 0.05 to 0.01 are considered to
be significant and these between 0.01 and 0.001 are considered to be
highly significant and below 0.001 are very highly significant. Only
significant links are reported here.

To know the reasons why advanced technologies had been implemented
in design projects, a number of interviews were carried out. The target of
these interviews was to find out whether there are any constraints on the
implementation of advanced technologies in design projects and why
students were unwilling to apply them.

4. General results concerning the use of advanced technologies:
4.1 Results concerning e-commerce and e-business:

It was found that most students have little or average knowledge about
the e-commerce and e-business. Table 1 (see appendix A) shows that 70%
to 75% have little or average knowledge about the following components:
electronic shopping cart, electronic catalogue, electronic payment gateway,
electronic Inventory tracking, electronic, remote access to office networked
computer, electronic banking and transactions, web-based project
management sites, electronic, project Tendering services, and electronic
customer relations management (CRM)

76% to 80% of respondents also have average or little knowledge about
the following components: electronic third party payment, electronic
processor, electronic visitor tracking. electronic procurement and electronic
enterprise management systems. 84% of respondents have little and
averaged knowledge about electronic enterprise resource planning (ERP).
Nearly half of the students have high knowledge about electronic customer
accounts (see appendix A, table 1).

Students were asked whether it is possible to consider e-business in the
architectural design of commercial, retail, and office buildings. 41% of them
said it could be considered and 37% said that it can be considered but they
do not know how. The total percentage of whose in favour of considering e-
business technology was 78% (see appendix A. Table 2).
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=  Whether they implemented smart building technology in the design
studio projects and what were the reasons of non implementation.

= What the level of effect of the application of smart technologies
would be on the design of buildings

The original questionnaire was written in English but after careful
consultation, it was translated into Arabic as it was found that a large
number of students are weak in English. The questionnaire was done using
Dream weaver version but there was some difficulty in writing Arabic
letters as Dream weaver does not fully support the Arabic language letters.
The questionnaire was linked to dynamic database, placed on the internal
server of the College of Architecture and Planning and was uploaded onto
the web address: http://arch.dammam.kfu.edu.sa/arch/survey. When the
student completes the questionnaire and clicks SUBMIT, the results will be
recorded directly into the database on a designated internal server at the
college. An explanation note of where and how to fill the questionnaire was
prepared. The author visited all fourth and fifth year design studios of the
building technology and architecture departments, explained about the
questionnaire to the students, asked for their participation and co-operation,
and handed copies of the explanation note to them.

The questionnaire was launched on the Intranet page of the college of
architecture in early of June 2007, for around two weeks. At the end, the
total number of respondents was 64 that represents an overall return of 47%
which is high return percentage of such Internet questionnaire survey.

However, the sample number (i.e. number of respondents) was too small
to allow anything but simple statistical tests (Plakett 1974; Everitt 1992),
such as Cramers’ test of correlation to examine the strength of relationships,
and the Chi-square Pearson test to measure their significance. The
following tests were applied using SPSS version 13 on the links between the
variables:
= The means values calculations where the mean value for each
category of the ‘implementation’ variable is calculated and assigned
to a designated category of the explanatory variable. This would
show the degree of proposed effect of each of the explanatory
variable on the designated category of the usage variable.
= Cramer’s test of correlation (i.e. asscoaition): to examine the
strength of relations between variables. The strength of correlations
that is under 0.2 is considered very weak, 0.2-0.4 to be weak, 0.4-0.6
to be moderate, 0.6-0.8 to be strong, and 0.8 and above to be very
strong correlation.
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2. Research objectives :
The research has a set of objectives and these are:
= To find out the extent of student’s awareness of e-business, e-
commerce and smart technology and whether these were applied or
would be considered in design projects
= To know the reasons of non application of advanced technologies in
design
= To set recommendations of how to incorporate advanced
technologies in architectural education

3. Research methodology :

In regards to the research objectives, it is argued that a combination of
quantitative and qualitative research methods is needed. The use of mixed
methods is because the findings that relate to each method will be used to
complement one another and at the end of the study to enhance theoretical
or substantive completeness (Morse 1991).

To assess the student’s knowledge about advanced technologies, a
survey questionnaire was suggested as a pre assessment and used to
examine the level of knowledge and student awareness about these
technologies. The pre-assessment is recommended by researchers as
Ausubel (1968) & Meyer (1993) for several purposes such as: to assess
student prior knowledge and to provide the basis for the implementation of
teaching syllabus into the educational curriculum.

A questionnaire survey was used to target 137 students who are in the
fourth and fifth year at college of architecture and planning, departments of
architecture and building technology. Fifth and fourth year students were
chosen because it was presumed that those students have more advanced
knowledge than students who are at lower levels of study. In case that the
survey found that they lack of knowledge about the advanced systems, it
will make recommendations of how to incorporate it in the curriculum. The
recommendations would highlight the likely benefits of teaching advanced
technologies to students to their overall architectural education.

A questionnaire was prepared to explore the student’s views about the
following aspects:
= Their knowledge about each component of e-business and
e-commerce
= Whether they think that it can be considered in the architectural
design
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multimedia and entertainment, healthcare, security, safety and
communication (Roe P. R.W. 2007).

The way smart homes are used by occupants is different in some aspects
from the use of normal homes. As domestic spaces are created to meet the
needs of the individual occupiers, these needs are themselves often related
to technological developments. The home computer, for example, along
with games machines, televisions, videos etc now acts as a determinant and
identifier of these spaces (Crabtree et al, 2001).

Technology is not ‘added’ into the home, it is ‘integrated’, forming a
seamless integration into the fabric of the dwelling when possible. The
resulting designs should be aesthetically pleasing, non-invasive, reliable,
individualised dependable systems that should assist the person in
maintaining a way of life that they wish to maintain. Smart technology
should be thought of as an essential part of the design process and not an
after-thought. The role of building elements is to be interactive with user
daily requirements and changing needs. The technological home of today
and tomorrow embraces technology within its structure. The resulting
design should be aesthetically pleasing, non-invasive, reliable,
individualised dependable systems that should assist the person in
maintaining a way of life that they wish to maintain.

The adoption of advanced technologies by the client would have an
impact on the building design. Architects should be aware of the special
requirements of those clients and the needs of these technologies as well,
and how it would impact the design product. Thus, they should be thought
of as an essential part of the design of the building elements and not an
after-thought.

This paper discusses the student’s views regarding the implementation
of advanced technologies; namely: smart technology, e-business and e-
commerce technology in design projects. At present, these technologies are
taught partially and at very limited scale through a tutoring course at college
of architecture and planning, King Faisal University (KFU). Observation
and chats with few students of Years 3, 4 and 5, were undertaken by the
author, and it was found that students were not aware of these technologies
and how they can be embedded in the building design and what their likely
effect is on the design of buildings. Thus, it was necessary to find out the
level of year 4 and 5 student’s knowledge about advanced technologies and
whether these technologies have been considered in design projects.
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Lizieri, C. (1997, 2003) and Gibson, V.A. and Lizieri, C.M. (2001)
pointed out that adoption of computer networking and communications
technologies by practices has an impact on a number of building features. In
the UK, the impact of ICT-enabled (i.e. electronic Information and
Communications Technologies) and new working practices (e.g. hot-
desking, home-working and team working) on office space demand was
found to be muted and gradual. Gibson (2003) suggested that more firms in
the UK demand flexible office space. Gibson and Lizieri (1999) anticipated
that these firms adopt a portfolio approach to achieve mobility, flexibility
and adaptability in office space. They predicted that amount of office space
required by organizations would decrease as organizations continued to
reorganize, adopt new working practices and implement more technology.

These networking technologies including e-commerce and e-business
have an infrastructure that needs some extra spaces such as horizontal and
vertical shafts for networks wiring. These technologies change how
businesses conduct work and in some cases, such as in banks, may need
spaces for cash machines and deposit machines and in other types of
buildings a secure central server’s space. These technical and spatial
requirements should be taken into account by the architect during the early
design phase.

The above-mentioned studies suggested that practices and businesses
(e.g. potential clients) who adopt ICT and networking technologies would
have the following demands in regards to the building design:

e Mobile, flexible and adaptable space layout;

e Less building size is demanded by ICT practices than practices that

do not use these technologies;

e As some business functions can be located remotely or outsourced,

less central office or headquarter space is required,;

e In some cases, extra spaces would be required to accommodate

certain functions.

On the other hand, smart home technologies have been invented to help
people including those who have special needs to control the environment
that is around them at home. Smart building technology could be defined as
the technology used to make all electronic devices in a building act “smart”
or more automated.

The smart home technology products and services play an important role
in creating benefits for users. In general products and services can be
divided into six categories; namely: comfort, energy management,
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1. Introduction :
A number of technologies emerged in the late 1990’s and some have
affected the way that people live and erect buildings.

The Internet comprises of a number of technologies that have affected
how people trade and conduct business. One of these technologies is the e-
commerce (i.e. electronic commerce) which can be defined as buying and
selling of goods and services on the Internet, especially the World Wide
Web (Goodwin 2001, Grant 1999). The other technology is the E-business
(i.e. electronic business) which describes all business activities that involve
the sharing of information through electronic networks, i.e. companies are
being able to sell or order and pay for goods online, check availability and
get further information on products (Thompson 2003). It includes any
conduct of business on the Internet, not only buying and selling but also
servicing customers and collaborating with business partners.

These electronic technologies have helped people to communicate
remotely i.e. to work from home such as tele-workers; they have also helped
people to meet and discuss business on line, buy and sell goods and to do
banking etc. Buildings became more electronically equipped, networked and
more linked to the outside world. Domestic settings become increasingly
technologised (Dewsbury 2001). The effect of these technologies on
building environment can be seen in streets where the smart electronic city
guides are, and in banks that are equipped with electronic cash and deposit
machines. Foresighted commercial companies are well aware of these
technologies, so they are building warehouses that are replacing their city
branches, to provide customers with goods through a direct delivery service
from these warehouses to the customer. In the UK, some banks such as
Barclays bank have closed hundreds of branches to provide e-banking
services on the Internet.

Jackson (2001) suggested that new workplace should accommodate a
much wider variety of settings than those provided by traditional design
solutions. He pointed out that: “Not all work happens at a desk. Not all
meetings take place in meeting rooms. Knowledge workers need a variety of
different settings to suit their different needs at different times of the day.
They need places for individuals to think and work quietly, places for
groups to gather and exchange ideas, places for people to meet—which may
be formal or informal, scheduled or impromptu, electronically or face to
face—places for teams to set up long-term projects, and places for those just
dropping in”.
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The Investigation of Student’s Views and Knowledge
about the Implementation of Advanced Technologies
in the Design of Buildings

Bhzad Sidawi

College of Architecture and Planning , King Faisal University
Dammam, Saudi Arabia

Abstract :

The revolution in communications and networking computer technology
in the second half of the 20" century has paved the way for a number of
advanced technologies such as e-business and e-commerce and smart
technologies to emerge. These technologies have affected the way that
building industry and specifically architectural practices conduct business,
communicate and design buildings. E-business and e-commerce tools have
helped practices to market their products and to integrate their business
systems with their partners-in-business. Smart tools are embedded in
building’s structure or inside the buildings, not only to aid residents with
special needs but also to provide a comfortable and sustainable environment
to all types of residents.

The importance of the advanced technologies: smart and e-business and
their effect on the work environment and building design are noticeable
around us. There is an increasing implementation of these technologies in
buildings and they are considered as one of the design factors that would
affect the final design product.

However, the author’s observation of the design studios at college of
architecture, King Faisal University showed that students do not implement
these technologies in the design projects. Thus, a survey was launched to
explore student’s awareness of these technologies and whether they consider
them in design projects. The survey showed that architectural students have
little awareness about these technologies and how they can be considered in
architectural design of buildings.

This paper demonstrates the survey findings and explains why students
do not implement the advanced technologies in architectural design. It makes
recommendations of how to incorporate these technologies in the educational
curriculum.

Keywords:
smart technology, smart homes, the Internet, e-business, e-commerce,
design studio, pre-assessment, prior knowledge.

123






Scientific Journal of King Faisal University (Basic and Applied Sciences) Vol.10 No.2 1430 (2009)

YO 1

Ll latlao o3 luaill 3 (urg s11) glalloll gosdl

*‘5,-433.‘-“ JSesea 44:»73‘:,.\:.” dasme de i
PO TE P TTPYPIS AR [N [ NESPS R (V- A
T gl 39,3015 6 pladl (dall s (llalally 351 sl eud’
dsaead| A yall A8alell ¢ slaan¥l ¢ Jungd Gl dasls

2 gzl

Zacaly OLad¥l JI Olgund! oo Azl (ol pe¥1 o Olasagyad) LlaIll] ol
Asaldl Gblie (el 2 Lbgiall (ol pe¥l e Mwgydlycs @Iladl 20 5LV
2 (Yert =Y ) ol algiadl Guesl 2 Mawgydl eVl Lalyull cdols
naltl 2 550 oo bloYl ae Byae dwlyud! coagil . clasY Uasles
Sle eyl 15y 4 ya @Al pladadll el gl ¥ melipdl 550 Lolsaly
ed i o Mgy dly Gliall oyl slael Gle Jgasdl @ abilo¥ sae
eadl pulal e @laglall Cauat @5 adg slu YU Lol Gyl ilBgl Clatl
Slas ¥l Julasll jglal Wil el 2 Lalinll (alelly Al (uinl]
(P>0.001) Lrisly Lolasal (10 wie yiuo ¥ cplill aluiioly olust! dagest))
Blo¥l 2 dle 5ol Sl ¥l Julml jglil Less . Yoot ale 2 pulaall sue 2
oe JE 2 Lyaddh able sae of kes (P> 0.01) laatt gga Syl o
eleas V1 e HaT i T e Glel celan V12 plialaiac 53,1 5 ddlelu)

Gle @ussl g slen Y12 Mwgypdl Lydntl Llo¥ 5pe Jo¥ ey iyl
OF eyl e 5,V lgicddl 2 (a3l Lasae Gles of 9 ablo¥ sia il
Mugrll ol ¥ mualaill el Ldeld Llo asog ud ablo¥l sue (23l
3alan ¥l s Aalyudl sla 500 L el 513y dndat Il @lilgedl lalad!
A Gpagdiel| a9 dandas Gle apadall M (e el dl 108 (e ($ gundl]

¢ duslnal] enlelenty

Agsaad! Lo pall ialed ceualaill celuan 1 (lud¥l 2 Ldalll el

121



The Incidents of Human Brucellosis in Al-Ahsaa area... Ahmed M Al Ali and Ahmed M Alluwaimi

References:

1. Alballa, S. R. (1995). Epidemiology of human brucellosis in southern Saudi
Arabia. J Trop Med Hyg. 98: 185-189.

2. Araj, GF, Lulu AR, Mustafa MY, Khateeb MI. (1986). Evaluation of ELISA in the
diagnosis of acute and chronic brucellosis in human beings. J Hyg (Lond). 9: 457-
69.

3. Cooper, C. W. (1991). The epidemiology of human brucellosis in a well defined
urban population in Saudi Arabia. J Trop Med Hyg. 94: 416-422

4. Doganay, M., Bilgehan, A. (2003). Human brucellosis: an overview.Int. J Infect
Dis; 7:173-182.

5. Al-Eissa, Y A. (1999). Brucellosis in Saudi Arabia: past, present and future. Ann
Saudi Med, 19:403-405.

6. Elbeltagy, K.E. (2001). An epidemiological profile of brucellosis in Tabuk
Province, Saudi Arabia. Eastern Mediterranean Health J. 7(4/5):790- 798

7. Elfaki, M. G., Al-Hokail A. A, Nakeeb S. M, Al-Rabiah, F. A. (2005). Evaluation

11.
12.
13.
14.

15.
16.
17.
18.
19.

of culture, tube agglutination, and PCR methods for the diagnosis of brucellosis in
humans. Med Sci Monit; 11: MT69-74.

Fallatah, S. M., Oduloju A. J, Al-Dusari S. N, Fakunle Y. M. (2005). Human
brucellosis in Northern Saudi Arabia. Saudi Med. J. 26:1562-1566

Franco,M. P. (2007). Human brucellosis. Lancent Infect Dis.; 7: 775-86

. Jennings, G. J., Hajjeh, R.A. Girgis, F. Y., Fadeel, M. A., Maksoud, M.A., Wasfy,

M O., El Sayed, N., Srikantiah,. N.P., Luby, S. P., Earhart, K., Mahoney , F. J.
(2007). Brucellosis as a cause of acute febrile illness in Egypt. Trans. Roy. Soc.
Trop. Med. Hyg. 101: 707-713.

Kiel F. W., Khan M. Y. (1993). Brucellosis among hospital employees in Saudi
Avrabia. Infect Control Hosp Epidemiol. 14:268-272.

Malik G. M. (1997). A clinical study of brucellosis in adults in the Asir region of
southern Saudi Arabia. Am J Trop Med Hyg.56:375-377.

Memish Z. A., (2001). Brucellosis control in Saudi Arabia: prospects and
challenges. J Chemother Suppl.; 1:11-7.

Memish Z. A.,, Venkatesh S. (2001). Brucellar epididymo-orchitis in Saudi
Arabia: a retrospective study of 26 cases and review of the literature. BJU Int.
Jul;88(1):72-6

Memish Z. A., Mah M.W., (2001). Brucellosis in laboratory workers at a Saudi
Arabian hospital. Am J Infect Control. 29:48-52.

Ministry of Health Annual Report. (2006).
http://www.moh.gov.sa/statistics/S1427/Chapter%201.pdf

Pappas, G. (2006). The new global map of human brucellosis. Lancet Infect Dis.;
6: 91-99.

Al-Sekait M. A. (1993). Prevalence of brucellosis among abattoir workers in Saudi
Arabia. J. R. Soc. Health. 113:230-233

Al-Sekait M A. (1999). Seroepidemicological survey of Brucellosis antibodies in
the Saudi Arabia. Ann. Saudi. Med. 19: 219-222.

120



Scientific Journal of King Faisal University (Basic and Applied Sciences) Vol.10 No.2 1430 (2009)

milk and unsafe contact with the infected animals. Majority of the cases
referred to in this study were mainly related to nomads or their expatriate
shepherds who seems did not deal with precautionary measures,
vaccination, drinking raw milk and animal handling with up most
stringency. The continuous practice of unsafe lifestyle with the infected
animals could stands behind the increase in the brucellosis incidents in the
two locations of Al Ahsaa area, Al-Solimanieh and Al-Arquigah. The
residents of these tow locations are mainly of nomadic origin who were
settled in Al Ahsaa many years ago. Despite their settlement, they still own
flocks of camel and sheep. Hence, it is not surprising that the brucellosis
incidents were higher in these locations than other parts of Al Ahsaa area.

The study indicated higher brucellosis incidents in male than female in
the Al-Ahsaa area. Study on human brucellosis in the northern Saudi Arabia
was also confirmed the high brucellosis incidents among male than female
in a ratio of 1.7:1, whereas, in Tabuk (Northwest) the ratio was 1.8:1
(Fallatah et al., 2005, Elbeltagy, 2001). The high incidents of brucellosis in
male was also reported in Egypt , 70% (Jennings, et al., 2007). In reference
to age, the incidents in Al-Ahsaa were mainly limited to the ages 28-33
years old. However, the majority of incidents (60%) in the northern area
were among 13-40 years old patients (Fallatah et al., 2005). Whereas in
Tabuk the median age was 13.9 (Elbeltagy, 2001). The national health
report of year 2006 indicated that the incidents of brucellosis was higher
among 15-44 years old patients (Ministry of Health Annual Report, 2006).

In conclusion, the study has confirmed the continuous risk of brucellosis
in Al-Ahsaa area. The current results emphasize the importance of
optimizing the vaccination program and the public awareness activities that
assist in complete eradication of the disease.
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Al-Solimanieh and Al-Arquigah were the two locations in the Al Ahsaa
area that recorded the highest incidents of brucellosis (Table-2).

The current study examined the incidents of human brucellosis in the
last five years in the Al-Ahsaa area. The disease according to the current
data recorded consecutive reduction in Al-Ahsaa area during the last five
years (2000-2004). Unfortunately, no previous study was conducted on the
human brucellosis in the Al Ahsaa area to be compared with the current
data. Hence, this study can be considered the first to record the human
brucellosis in the Al-Ahsaa area. The significant reduction in human
brucellosis in the Al-Ahsaa area correlates with the national reduction of the
disease incidents. The incidents of the human brucellosis has dropped from
21.87 per 100.000 in 2002 to 16.89 per 100.000 in 2006 (The ministry of
Health Annual Report, 2006). Nevertheless, reports o brucellosis incidents
in 2006 in different regions of the country were considerably higher than the
Al-Ahsaa. The incidents of brucellosis in Aseer, Qaseem, Hail, Riyadh and
Al-Ahsaa were 757, 652, 531, 475 and 37, respectively (The ministry of
Health Annual Report, 2006).

Table (2)
Distribution of patients with brucellosis in the Al-Ahsaa area, in locations that
recorded the highest incidents during 2000-2004.

Number Place of living Number of Cases Percentages
1 Al-Solimanieh 40 18%
2 Al-Arquigah 35 16%
3 Al-Mahasin 19 8.7%
4 Al-Guiabih 18 8.2%
5 Al-Kaldiah 14 6.4%
6 Al-Askan 13 5.9%

The significant reduction in the incidents of human brucellosis could be
due to several factors. The Ministry of Agriculture compulsory vaccination
program could be considered as one of the major factors that had plausible
impact on reduction of human brucellosis. Since 1993, the authorities of
Ministry of Agriculture at different parts of Saudi Arabia enforced a
compulsory vaccination law on all animals at risk of infection. Although
data on the stringency and comprehensive application on this program are
not available, the effect of the program in reducing the incidents of human
brucellosis can not be ruled out. Increase in the public health awareness in
the last years has had tangible impact on reducing the habits of drinking raw
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cultures or dealing with infected body fluids (Kiel and Khan, 1993; Memish
and Mah, 2001).

The aim of this study was to reveal the actual incidents of human
brucellosis in Al Ahsaa area especially after the application of the
compulsory vaccination program which was enforced by the Ministry of
Agriculture since 1993. This retrospective study was also considered
necessary to evaluate the influence of urbanization in the Al Ahsaa area in
the last years on the incidents of human brucellosis.

The incidents of human brucellosis of the five consecutive years , 2000-
2004, were retrieved from the records of the Department of Preventive
Medicine, Al Ahsaa health authority. The data were classified according to
age, sex, nationality and locations at Al Ahsaa area. The statistical analysis
was performed using SPSS software (SPSS Inc.). The significant differences
in the data were examined using the analysis of variance.

The incidents of human brucellosis indicated continuous decrease since
year 2000. The analysis of variance on the brucellosis incidents between
2000-2004 indicated significant decrease (P>0.001) by year 2004. The
details of human brucellosis according to age, sex and nationality are
recorded in Table-1. The incidents of brucellosis in the last five years were
significantly higher among males (P> 0.01) and was restricted to the people
between 26-35 years old. The incidents in year 2000 were the highest (94)
whereas the incidents in year 2004 were the lowest (37). No distinct
variation in the incidents was recorded between the Saudi and the non-Saudi
nationals.

Table (1)
The human brucellosis incidents in the Al Ahsaa area based on Age, Sex
and Nationality from 2000 - 2004

Patient | Median | Medial Range Sex Nationality
Year No Age Age Male | Female | Saudi Non
2000 94 30 28.7 1.6-85 81 13 54 40
2001 56 29 28.97 1-99 44 12 30 26
2002 41 26 254 2-56 32 9 28 13
2003 30 35 32.75 3.6-55 23 7 15 15
2004 37 6-72 29 8 23 14
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Human Brucellosis is a worldwide zoonotic disease with half million
new cases annually (Pappas, 2006). The annual prevalence rate of the
disease could exceeds ten cases per 100,000 (Franco, 2007). Five of ten
countries in Asia were reported with highest incidence for human
brucellosis. Syria has the highest annual incidence worldwide reaching 1603
cases per million per year followed by Turkey 15000 cases in 2004. In
Kuwait, however, the incidents remained still for 20 years ago, 500 case per
million (Pappas et al., 2006). In Saudi Arabia, a national survey stated that
the prevalence rate in human brucellosis reached 40 cases per 100,000
(Memish, 2001). However, the incidents rate has been reduced to
16.89/100,000 in 2006 (Ministry of Health Annual Report, 2006).

Human brucellosis is a multisystem disease with multi-facets clinical
symptoms. The disease is either acute or insidious. The typical clinical sings
of human brucellosis are fever, splenomegaly, lymphadenopathy and
myalgia (Memish and Venkatesh, 2001; El-Eissa, 1999). Human brucellosis
is associated with both humoral and cellular immunity. Although antibody
responses play certain role in resistance to brucellosis, cell-mediated
immunity (CMI) appears to be the principal mechanism of recovery
(Araj et al., 1986; Doganay, 2003).

Previous studies on human brucellosis in Saudi Arabia indicated that the
disease incidents recorded a critical points when the reported cases reached
8000 cases (22.5%) (Elfaki et al. 2005; Memish and Venkatesh, 2001). The
disease was reported in Central (Cooper, 1991) Northern (Fallatah et al.
2005) Southern (Malik, 1997; Alballa,1995) Saudi Arabia. Several
occupations are the major target of human brucellosis in Saudi Arabia.
Brucellosis is considered a major threat for the laboratory workers of the
Saudi hospitals (Kiel and Khan, 1993; Memish and Mah, 2001). A study on
1290 abattoir workers indicated that human brucellosis among the
veterinarian and veterinary assistants was 5.4% , butchers 8.9% and 1.1%
among the administrative personnel (Alsekait, 1993).

Control of human brucellosis in Saudi Arabia is hindered by the
importation of thousands of livestock especially during Hajj (Pilgrimage)
season each year. The imported livestock are usually allowed without proper
verification on brucellosis (Memish, 2001; Al-Eissa, 1999).

The major routes of transmission were shown to be due to drinking of
raw milk of infected animals and direct contact with infected animals (Al-
Sekait, 1999, Ministry of Health Annual Report, 2006)). The major route of
transmission among the hospital employees were processing of brucella
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Short Communication

The Incidents of Human Brucellosis in
Al-Ahsaa Area, Saudi Arabia

Ahmed M Al Ali and Ahmed M Alluwaimi’

Central Laboratory. College of Veterinary Medicine and Animal Resources
“Dept. of Microbiology and Parasitology,
College of Veterinary Medicine and Animal Resources,
King Faisal University
Al-Ahsaa, Saudi Arabia.

Abstract :

Brucellosis is worldwide zoonotic disease. In Saudi Arabia the disease is
endemic in almost all the country. The records of human brucellosis in the
past five years (2000-2004) were examined to evaluate the extent of the
incidents in Al-Ahsaa area. The study examined the possible impact of the
compulsory vaccination program which was enforced by the Ministry of
Agriculture in reducing the human brucellosis. The records of the years 2000-
2004 of human brucellosis was obtained from the Department of Preventive
Medicine, Al Ahsaa Health Authority on basis of Age, Sex, Nationality and
locations of Al Ahsaa area. The analysis of variance indicated a significant
reduction in brucellosis incidents (P> 0.001) by year 2004. The incidents of
human brucellosis was significantly (P> 0.01) higher in males than females.
Al-Solimanieh and Al-Arquigah, a two different locations in Al Ahsaa area,
recorded the highest percentage of human brucellosis.

This is the first study that report the human brucellosis in Al Ahsaa area
and has confirmed the continuation of brucellosis incidents in Al-Ahsaa area.
However, the rate of the disease has decreased with years. The significant
decrease in the brucellosis incidents could be due to the enforcing of the
vaccination program. The results urge for the stringent enforcement of the
animal vaccination program to prevent the transmission of the disease to
humans.

Key Words: human brucellosis, Al-Ahsaa, vaccination, Saudi Arabia
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The distribution and elemination half-life values, of 18 min and 3.5
hours in sheep were longer than the respective values of 8 min and 1.8 hours
as reported in sheep by lashev et al. (1992). In contrast to these studies,
slower distribution and rapid elemination were investigated in sheep by
Haritova and Lashev. (2004). Khan et al. (1994) related longer half-life of
kanamycin to slower glomeruler filteration rate.

The volume of ditribution recorded in local sheep of present study, 0.51
L/kg has been found higher than values reported in foreign counterparts,
0.22 L/kg (Baggot 1977) and 0.26 L/kg (Lashev et al., 1992).

The total body clearance in local sheep, 1.70 ml/kg/min is lower than
the value 4.12 ml/kg/min reported by Khan et al. (1994). The value of
clearance in the present study is comparable to 1.67 and 1.52ml/kg/min
investigated by lashev et al. (1992) and Baggot (1977), respectively.

Distribution and elemination half-life of kanamycin (3 minutes and 2.9
hours, respectively), in present study compared to the respective values 8.2
and 4.7 hours of streptomycin in goat by Jianyuan et al. (1989), revealed
rapid distribution and elemination of drug in local goat. Following 10 mg/kg
interavenous injection of kanamycin Lashev et al. (1992) reported similar
distribution but shorter elemination half-lives as 0.09 and 1.95 hours,
respectively. It is recommended that due to significant differences in
pharmacokinetic parameters of kanamycin in the three animal species,
extrapolation of dosage from one species to the other should be avoided.
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Figure (1) : The semilogarthmic plot of mean kanamycin concentration in
plasma versus time following IV administration of a single
dose of 5 ug/kg to camel, sheep and goat.

Discussion :

During the course of antimicrobial therapy an antibiotic must maintain a
certain therapeutic level or minmum inhibitory concentration (MIC) in
plasma or serum. The recommended MIC of kanamycin that is effective
against most pathogenic bacteria is in the range of 1-4 pug/ml (Prescott et al.,
2000; Rivere and Jerry, 2002). The mean plasma concentration of
kanamycin remained above the lower limit of MIC was 10 hours for all the
3 species. Similar levels were observed in sheep and goat (Jianyuan 1989;
Khan et al., 1994). Species difference amongest ruminant indicated that
after a single intravenous 5 mg/kg administration, the highest plasma
kanamycin was observed in goat followed by sheep and the lowest in
camels.

The pharmacokinetic behavior of parentarelly administered kanamycin
has been described in terms of two compartment open model in the 3
species studied here and elsewhere as in the case of cows (Rampal et al.,
1993; Ziv et al., 1995; Errecalde et al., 2001), sheep (Lashev et al., 1992;
Lashev and Lasarova, 2001; Haritova and Lashev, 2004), horses (Baggot et
al., 1981, Firth et al., 1993) and goat (Khan et al., 1994; Uppal et al., , 1997,
Agrawal et al., 2001).
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Pharmacokinetic parameters of kanamycin in camels, sheep and goat after a

Table (1)

single IV bolus of 5 pg/kg body weight.

Disposition Camel Sheep Goat

Parameters
Cnax (ng/ml) 9.2" 11.1 17.2
T max (Min) 2 2 2
A (ug/ml) 8.02° 10.1 15.3
B (ug/ml) 46 9.1 12.1
C’P (ug/ml) 12.9 14.2 19.3
Ty () (Min) 3.6 18" 3
T1p (B1) (hours) 6.2 3.5 2.9
Tz (B2) (hours) 26 - -
Kz, (min™) 0.005 0.06 0.156
Kz (Min™) 0.025 0.052 0.086
K (min™) 0.0056 0.0053 0.0096
V4 (area) (L/KQ) 0.60" 0.28 0.18
Clg(ml/kg/min) 2.1 1.7 1.4

Cmax = Maximum attainable plasma concentration, Tmax = Time at
maximum plasma concentration, A = Extrapolated zero time plasma drug
concentration of the o phase, obtained by the method of residuals, B =
Extrapolated zero time plasma drug concentration of the B phase, o, B =
Hybrid rate constants associated with biexponential expression that
mathematically described the disposition curve. C° P = Plasma drug
concentration immediately following intravenous administration of single
dose of adrug, Ty, a = Distribution half-life, Ty, B = Biological half-life,
Ki2 = First order transfer rate constant for distribution between the central
and peripheral compartment, K,; = First order transfer rate constant for
distribution between the peripheral and central compartment, K = First
order transfer rate constant for elimination of a drug from the central
compartment, V. = Apparent volume of central compartment, Vdrea =
Apparent volume of drug distribution calculated by area method, Clg = Total
body clearance.

* Values followed by different letters indicate statistically significant
difference (P < 0.05).
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was used for deproteinization and acidification of samples. Fluorescence
was measured in spectrophotometer (Pyunicam, England) at wavelength of
406 nm. The sensitivity of the assay was 0.1 ug/ml.

Pharmacokinetic and statistical calculations:

Kinetic parameter were calculated according to Baggot (1977). Mean
values and variables were calculated. Analysis of variance (ANOVA) was
performed and when a significant F value was obtained, Duncan’s Multiple
Range Test was used to determine which species is different from the other.
Table (1) gives the definitions and formulae of kinetic parameters derived
from two compartment open model.

Results :

The mean peripheral plasma concentration of kanamycin in camels,
sheep and goat receiving a single IV dose of 5ug/kg body weight of
kanamycin versus time are summerized in Figure 1. These data are best
filled to a two-compartment open model. Values of the kinetic parameters
which describe the disposition of kanamycin in the 3 species of animals are
presented in Table 1. Two elemination half-lives were recorded for the
camel (ty2 B1 = 6.2 hours and ty» B2 = 26.3 hours). Elimination half-lives in
sheep and goat were 3.5 and 2.9 hours, respectively. The disappearance of
kanamycin from plasma in the 3 species was steep and reflects the processes
involved in the distribution of the drug from central to peripheral
compartment with a ty» o of 36, 18 and 3 minutes in camels, sheep and goat,
respectively.

In camel there was an increase of kanamycin plasma concentration
about 7 hours post-injection reaching a maximum of 3.4 pug/ml at 8 hour
post-injection and then declined thereafter producing a trough-like pattern.
The new half-life of this elemination phase was 26.3 hours. Such pattern
was absent in plasma of sheep and goat. The volume of distribution was 0.6
in camels, 0.28 in sheep and 0.18 L/kg in goat.

Statistical comparison were made between different kinetic parameters
of the 3 animals species and presented in Table 1.
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kanamycin and amikacin are very similar, because of the structural
similarities between them (Lashev et al., 1992; Prescott et al., 2000;
Chamber 2006). The pharmacokinetics of the kanamycin is different across
species lines and the variability within each animal population is large,
indicating a significant amount of heterogenicity in kanamycin disposition
in both diseased and normal animals (Lashev et al.. 1992; Uppal et al.,
1997; Errecalde et al., 2001; Lashev and Lasarova, 2001; Haritova and
Lashev, 2004). A similarly large variability in kanamycin pharmacokinetics
has also been reported in human (Powell et al., 1983; Lees and Aliabadi,
2002; Chamber 2006). In addition, the inherent variability caused by many
different disease states necessitates close monitoring of serum or plasma
concentrations to optimize efficiency and minimize toxicosis (Powell et al.,
1983; Firth et al., 1993; Rampal et al., 1993; Ziv et al., 1995). Information
regarding to pharmacokinetics of kanamycin have not been studied in local
ruminant species. This study was planned to investigate pharmacokinetics of
kanamycin in camels, sheep and goats.

Materials and Methods :
Animals and preparations:

For the study of the pharmacokinetic of kanamycin, eight animals of
each of the following species camels (Camelus dromedarius), goats (Ardi)
and sheep (Neimi) were used. The animals had free access to food and
drinking water. Each animal was weighed before the start of each
experiment. Animals were cannullated under strict aseptic conditions with
plastic canulla No. 90 (Portex Ltd, England) for administration of drugs and
collection of blood samples.

Drug administration:
A single dose of kanamycin sulphate (5ug/kg, Sigma, UK.) was
injected intravenously (i/v).

Collection of blood:

Blood samples were collected in heparinizied tubes prior to drug
administration and at 5, 10, 15, 30 minutes and then at half-hourly intervals
until 3 hours. Thereafter, at hourly interval up to 10 hours, and 1 and 2 days
post-treatment.

Kanamycin analysis:

The blood samples were allowed to clot, serum was separated by
centrifugation (1200 x g for 5 min) and was stored at —20 °C until analysis.
Kanamycin was estimated by the method of Ali (1981). Trichloracetic acid
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Abstract :

Pharmacokinetics of kanamycin in camels, sheep and goats were
determined following a single 1V dose of 5ug/kg body weight of kanamycin.
Plasma concentrations of kanamycin versus time were best fitted to a two-
compartment open model with a t, of 6.2, 3.5 and 2.9 hours and volume of
distribution of 0.6, 0.28 and 0.18 L/kg for camels, sheep and goats,
respectively. In the camel, an increase of kanamycin plasma concentration
reoccurred after 7 hours post injection producing a trough-like pattern of ty,
of 26.3 hours, suggesting that kanamycin is extensively reabsorbed from
urinary tract of camel. Due to significant differences in pharmacokinetic
parameters of kanamycin between the 3 animals species, extrapolation of
doses of drugs from one species to the other should be avoided.

Key Words : Camel, sheep, goats, kanamycin, pharmacokinetics

Introduction :

Aminoglycoside antibiotics constitute a very important weapon in the
veterinarians armamentarium against Gram-negative infections (Nordstrom
et al., 1993; Rivere and Jerry, 2002; Haritove et al., 2004). As a group, they
are the drugs of choice for the treatment of serious Gram-negative infections
in animals (Matti et al, 1989; Toutain 2003; Chambers 2006).
Aminoglycosides are a therapeutically essentioal class of antibiotics whose
usefulness is often restricted by their nephrotoxic and ototoxic potential
(Parker and Davey 1993; Rivere and Jerry, 2002). However, they are still
considered to be the drug of choice for treating serious aerobic Gram-
negative infections in veterinary medicine (Staneva et al., 1994; Agrawal et
al., 2001). Kanamycin, first introduced in the late 1950, has a primarily
Gram-negative spectrum of antimicrobial activity (Prescott et al., 2000;
Chambers 2006). It is a polybasic water soluble antibiotic synthesized by
Streptomyces kanamyceticus. It is an important member of aminoglycoside
group (Prescott et al., 2000; Chamber 2006). The pharmacokinetics of
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Discussion :

The four estrus synchronizing methods have effectively synchronized
estrus in Naeimi sheep. Comparable efficacy achieved by progestagens in
synchronizing estrus has been reported in Syrian Awassi ewes (Zarkawi
et al. 1999) and other breeds of sheep (kusakari et al., 1991; Das et al. 2001;
Mutiga and Mukasa — Mugerwa 1992) and goats (Fonseca et al. 2008). The
mean interval to estrous was shorter and the intensity of estrus was higher in
animals treated with PRID than in other animal groups. This is probably due
to estrogen being incorporated in the PRID. Enhanced estrus expression and
behavior was noticed when estradiol was given in conjunction with PRID in
cows (Walton and king 1984, Narasimha & suryapakasam 1991)

Furthermore, (coetzer et al., 1988) showed that removal of estradiol
benzoate from a PRID device resulted in poor estrus response.

The degree of synchrony and interval to estrus following the second
PGF2a injection were consistent with earlier reports in different breeds of
sheep (Acritopoulou et al., 1978; Haesign 1978; Oydiji et al., 1990).

Although fertility trials were not assessed critically in this experiment
but pregnancy rate was similar with all synchronized methods. Pregnancy
rate was high in sheep following progestagen (Das et al., 2004) and
prostagland via F2a (Gardenas et al. 1993) treatments.

Administration of PRID resulted in significantly higher progesterone
concentration compared to PRID without estradiol benzoate or veramix
sponge. This is probably due to modulating effect of estradiol on the
absorption of progesterone from vagina in the PRID group and the
difference in physicochemical properties between the natural progesterone
contained in PRID and the synthetic progesterone contained in veramix
sponge.

The pattern of progesterone following the device removal or following
the second PGF2a, injection were similar to the natural estrous cycle in
sheep and cattle (Cardenas et al., 1993; Broadbent et al., 1993).

In conclusion, the present study indicated that intravaginal progestagen
device or prostaglandin F2a can be used effectively for induction and
synchronization of estrus in Naeimi sheep. Behavioral estrus was better
expressed in the PRID group. Pregnancy rate was similar in all treatment
methods.
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Table (2)
Mean (£ SD) serum progesterone concentration (ng/ml) during PGF,
treatment or vaginal device insertion and removal in Naeimi ewes.

Days following device

. . Group Group Group Group
1nsert10.n f)r f‘il'St PGF,, A B C D
injection
2 0.5+0.2 2.1+0.2 1.5+£0.2 1.2+02
4 1.1+0.2 4.4+ 0.3* 25+02 2.1+£0.2
6 24+03 6.1+ 0.4* 3.1+£0.2 33+03
8 39+0.3 6.6+04 39+03 42+0.3
10 42+03 7.4+ 0.4* 41+03 5.1£03
12 2.1+0.2 7.3+ 0.4* 41+03 53+04
14 7.1+ 0.3* 46+0.3 55+04
Days following device
removal or second PGF,, 04+0.1 05+0.1 04+0.1 03+0.1
injection 2

4 0.4+0.1 1.1£0.1 1.4+£0.2 1.2£0.1
6 25 +£0.2 24+02 26+0.2 2.5+02
8 1.1£0.3 45+0.3 5.6+£03 54+£03
10 43+0.3 52+03 53+0.3 51+04
12 3.6+03 32+03 3.1+03 29+03
14 23+0.2 2.1+0.2 24+0.2 23+0.2
16 0.6+0.1 0.5+0.1 6.4+0.1 0.3+0.1
18 0.2+£0.1 0.4+0.1 03+0.1 0.2+0.1

* P<0.05
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All blood samples were collected into chilled, heparinised tubes,
stored in ice for a short period and then centrifuged at 1500g for 10 minutes.
Plasma was separated and stored at -30°C until analysis.

Radioimmunoassay of hormones :

Plasma progesterone was measured by the radioimmunoassay (RIA)
method described by Homeida (1986) , and Homeida & Al-Eknah (1992).
Progesterone antibody was raised in raised in rabbits against Progesterone-
11-succiny-bovine serum albumin, and used at a final dilution of 1:7000;
cross-reactions were 100% with progesterone and <0.1% with
corticosterone, desoxycorticosterne and ketocrticosterone. The intra- and
inter-assay coefficients of variation were 5.3% and 9.1%, respectively.

Statistical analysis :

Comparisons of hormone concentrations over time were made by
ANOVA, taking of repeated measures from same animal (Steele and Torrie
1988).

Results :

Estrual responses following treatment with PRIDs, veramix sponge or
PGF,, treatment in Naeimi ewes are presented in table (1) Neither PRIDs
nor sponge were lost during the treatment periods, Estrous was
synchronized in most of ewes by the four treatment methods. The interval to
onset estrus were significantly (P<0.05) shorter in group B (44.2 hour) than
in group C (52.6 hour) or group D (77.6 hour) following removal of the
devices. The interval in group B was similar to group A (41.3 hour)
following the second PGF,, injection. The duration of subsequent estrous
cycle was 16.3, 16.5, 16.2 and 17.3 days in groups A, B, C and D,
respectively.

The estrus intensity score was significantly (P<0.05) higher in group B
compared to other groups.

Number of animals in estrous and number of pregnant animals were
higher though not significant in group B compared to other groups.

Mean serum progesterone concentrations are presented in table (2).
Values of serum progesterone concentrations were significantly (P<0.05)
higher in group B compared to other groups during device insertion. Serum
progesterone concentrations increased steadily following first PGF2a
treatment or device insertion. The pattern of the hormone was similar during
the subsequent estrous cycle but tended to be higher in group B, C and D
compared to group A.
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Materials and Methods :
Animals and treatments :

Eighty mature (aged 2-4 years and weighing 30-40kg) (Naeimi sheep)
were used in the study. They were housed in pens under conditions of
natural day length and temperature. They were fed on a roughage mixture
composed of 50% green fodder (Medicago sativa) and 50% Alfalfa hay
offered ad libititum. Water and salt licks was available at all times. All ewes
were checked for estrus when they stand for mounting by a ram this is
termed day O of the estrous cycle. Animals were allocated randomly and
equally to groups of 20 animals each:

Group A: ewes were injected with PGF2a (Dinoprost Tromethamine,
Upjohn Company, Kalamazoo, USA; 10mg i.m) at day 0 and
then at 11-day intervals.

Group B: ewes were treated with progesterone releasing intravaginal
device (PRID). The PRID used had a progesterone content of
1.55g, and a capsule containing 10mg of estradiol benzoate
attached the coil.

Group C: ewes were treated with PRID after removal of the capsule of
estradiol benzoate from to the coil.

Group D: ewes were treated with Veramix sheep sponges (Upjohn Ltd.
Fleming Way, Crawley, Sussex, England) containing 60mg 6-
methyl-17-acetoxy-progesterone. Sponges and PRIDS were
inserted in the anterior vagina at day 0, and were removed 14
days later.

Ewes were exposed three times daily (0600, 1200 and 1800h) post
treatment to aproned rams. The duration of standing estrus was notified by
immobility when mounted by a male, while the length of the estrous cycle
was regarded as the interval from the end of estrus to the beginning of the
next one in the same ewe. The intensity of estrus was scored on a scale from
zero to 3 as the degree of expression of restlessness, standing to be mounted,
vocalization, and swelling of vulva and mucus discharge. Animals were
then bred by natural service and pregnancy was recorded.

Collection of Blood Samples :

After completion of one normal cycle, blood sampling was commenced
on day 2 of estrous cycle. Jugular blood (5ml) is obtained once daily by
direct venepuncture using 23 gauge needles. From day 12 through to day of
estrus, samples were taken at two hour intervals between 07:00 and 17:00
hours.
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Synchronization of Estrus in Naeimi Ewes Following
Treatment with Progrestagens or Prostaglandin F,,

A. M. Homeida, A. I. AL-Mubarak And Y. M. AL-Yousef :

Camel Research Centre
“College of Agricultural and Food Sciences
King Faisal University, AL-Ahsa, Saudi Arabia

Abstract :

The efficacy of using progesterone releasing interavaginal device
(PRID), PRID without estradiol benzoate, veramix sheep sponge and
prostaglandin F,, in inducing and synchronizing estrus were evaluated in
Naeimi ewes. All four treatments were successfully able to synchronize estrus.
The interval to induce estrus was significantly (P<0.05) shorter and estrous
intensity was significantly higher in PRID-treated group compared to other
treatment groups. Serum progesterone values during subsequent estrous cycle
and pregnancy rate were similar in all treatment groups.

The results indicated that progestagens and prostaglandin F20 can
effectively be used in management of reproduction in Naeimi sheep.

Introduction :

Inspite of the numerical and economical importance of the Awassi sheep
in Saudi Arabia, few planned research investigations were conducted to
study the various factors which affecting their reproduction.

The study of reproduction in Awassi breed received considerable
attentions in neighbouring countries (Hossamo et al., 1985 in Syria; Eliya
et al., 1972 in Iraq; Finci 1975 in Palestine; Khalil et al., 1972 in Lebanon).
Similar information on the indigenous Naeimi sheep which is a branch of
the Awassi breed of Saudi Arabia is scant.

Estrus synchronization has become a vital instrument in the management
of reproduction in domestic farm animals (Motlomelo et al., 2002; Fonesca
et al., 2008). Its benefits include a planned breeding programme and a
reduction in labor costs in terms of estrus detection and care of the newborn.
Estrus synchronization has also become an important tool for embryo
transfer.

The objective of this study was to evaluate the efficacy of progestagens
and prostaglandin F2a in synchronizing estrus in Awassi (Naeimi) sheep,
and to record pregnancy thereafter.
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coarse clay than fine clay. Osman et al., (1999) reported that CaCO3 in the
clay fraction play an important in adsorption of heavy metals. The
statistical analysis revealed a positive correlation between K;' and both of
total carbonate and other carbonate forms while in the part II it was between
K,' and total carbonate, calcite, Mg calcite and other carbonate. On
contrary, the maximum adsorption (K,') values are higher in fine clay than
coarse clay fraction. A positive significant relationships were found between
K,' and total calcium carbonate percentage (r = + 0.755) where significant
negative correlation was found between bonding energy (K;') and calcite
percentage (r = -0.844). But with Mg-calcite it was weak significant positive
correlation (r = 0.625). In addition, non significant correlations was found
between K,' and other forms of carbonate (r = 0.447). These results show
that the different types of carbonates in coarse clay play a good role in Cd
adsorption, but it is absent in fine clay fraction. No significant correlations
was found between K,' and all forms of carbonate which probably depend
on some other soil constituents, i. e. clay minerals which have relatively
more activity sites. On the other hand, no regular trend was recorded for the
K, and K, values of part II and a relation was observed only between these
values and total carbonate percent.

Conclusions:

It could be concluded that in part I, where Cd concentration is low, most
of the sorption take place on the carbonate forms surface which have more
active sites. The ability of clay in this part to sorb Cd depends on the
carbonate forms content while the maximum adsorption was correlated
significantly with the calcite and Mg-calcite and total carbonate. In contrast,
carbonate forms in clay fraction work as a sink for the sorption of Cd and
prevent the movement through the soil to ground water. Hence, further
studies are needed to study the impact of calcareous soil on the Cd
movement and accumulation in plants.
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Table (2)

Percentage and quotient of the different carbonate forms in clay fractions.

Ratio from total
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(A) fine clay (<0.2um)

0-80 15.30 | 3.23 4.44 7.63 | 021 | 0.29 0.5 0.72
1 80-120 | 15.00 | 6.00 5.00 4 0.40 | 0.33 0.27 1.21
120-200 | 24.40 | 9.00 3.30 12.1 | 037 | 0.14 0.5 2.64

0-80 16.90 | 4.15 5.50 7.25 | 025 | 0.33 0.43 0.75
2 80-160 | 17.00 | 8.90 6.40 1.7 0.52 | 0.38 0.1 1.37
160-200 | 24.40 | 9.55 6.12 873 1039 ] 0.25 0.36 1.56

0-40 15.00 | 2.60 9.20 3.2 0.17 | 0.61 0.21 0.28
3 40-120 | 2440 | 8.61 6.76 9.03 | 035 | 0.28 0.37 1.25
120-200 | 28.10 | 7.30 3.10 177 1026 | 0.11 0.63 | 2.36

(B) Coarse clay (2-0.2um)

0-80 13.13 | 0.35 8.39 439 1003 | 064 | 033 0.05
1 80-160 | 15.00 | 8.4l 4.95 1.64 | 0.56 | 0.33 0.11 1.70
120-200 | 16.90 | 8.86 3.86 4.18 | 0.52 | 0.23 025 | 2.26

0-80 1125 | 3.94 4.90 241 | 035 | 044 | 0.21 0.80
2 80-160 | 13.10 | 5.85 7.01 024 | 045 | 054 | 0.02 | 0.83
160-200 | 1830 | 7.50 | 10.20 0.6 041 | 0.56 0.03 0.73

0-40 9.40 3.90 2.00 3.5 041 | 0.21 0.37 1.95
3 40-120 | 15.00 | 8.00 2.14 486 | 053 | 0.14 | 032 | 3.79
120-200 | 26.30 | 9.13 0.00 | 17.17 | 0.35 0 0.65 ©

The calculated K; and K, showed that the ability and affinity of studied
clay sample to sorbs Cd in part I are much differ than in part II since K; and
sorptivity (K;K;) values are relatively higher in part I while K, values of
part II are much higher than in part I as shown in Table (3). The data
exhibited also that the fine clay fraction have higher K; of part I than coarse
clay fraction while the opposite of these results were found in part II. This
means that the sites corresponding for sorption in part I are more active in
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The data in table (1) show that the content of clay, silt and sand ranged
between 2-25 %, 2 - 19 % and 56 - 90 %, respectively and therefore the
texture varied between sand to sand clay loam. The EC values generally
increased with depth and ranged between 1.6 and 7.8 dS m-1. The organic
matter (%) in the studied soil samples ranged between 0.15 - 0.92 %. The
CEC values varied from 2.34 to 18.73 cmolc kg-1. Available Cd of the soil
was ranging between 0.25-1.00 ppm. No trend was found between depth
and both CEC and the avaliabile Cd.

The dissolution and fractionation of carbonate:

Data of different carbonate forms are summarized in Table (2). The
results show that total carbonate and calcite are relatively high and ranges
between 9.40 - 28.10 % and from 0.35 to 9.55 % respectively, and both
increased with depth. However, the former show higher content in fine clay
than the coarse clay. The ratio of calcite/total calcium carbonate differs
largely from 0.03 to 0.56 and it is higher in the second layer than others
layer. However, the ratio of calcite/Mg-calcite differs largely from 0.05 to
3.79 and generally higher in second layer due to the marly parent material.
The genesis and morphology of calcareous soils in which pedogenic calcite
is accumulating vary considerably in relation to such variables as the type of
parent material, slope position relative to groundwater, internal drainage
characteristics, climatic setting, and duration or time of soil development
(Keren, 1983; Abdou et al., 1984).

In surface layer, higher values of total carbonate, calcite, Mg-calcite and
other carbonate forms were found in fine clay as compared to coarse clay
fractions (Table 2). Concerning the Mg-calcite, data exhibited no pattern
distribution with the depth but the total carbonate and calcite has pattern
distribution where it increased with depth (Table 2).
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Coarse clay fraction (2-0.2um) Profile

Fine clay fraction (<0.2pum)
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Fig. (1) : Isotherms for adsorption of added Cd by the clay fractions using the
Conventional Longmuir equation.
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Cadmium sorption isotherm:

Two linear relationships were obtained when the sorption data were
plotted according to the conventional Langmuir equation (Fig. 1). This is
indicating the presence of two populations of sites which have widely
differing affinity for Cd. At low Cd concentration, the less reactive sites
could also sorb Cd through the same mechanism of Langmuir. However,
this sorption data were analyzed assuming two types of sites and applying
the bonding Langmuir equation in the next form as report by Syers et al.
(1973).

Where X/m is the amount of Cd sorbed per weight unit of soil, K; is a
constant related to the bonding energy, K, is the adsorption maximum, C is
the equilibrium Cd concentration, and superscript I and II refer to part I and
IT (straight lines corresponding to lower and higher C values in the isotherm,
respectively).

Results and Discussion:

Table (1)
General Soil Properties of the three profiles

7 Soil property
S L
Z = — - -
é % =X N X g (/EJ X Q éﬁ @)
2 = 2| = | B E| | R 2 |BE| s
=l Z |oc|?2]|&| &g S el 2

1%} = O

0-80 13 6 81 LS | 1.92 | 7.00 | 022 | 9.87 | 0.48

1 80-120 12 11 77 SL | 525 | 7.78 | 0.50 9.12 | 0.25
120-200 | 25 19 56 | SCL | 7.80 | 7.21 | 092 | 18.45 | 0.99
0-60 24 9 67 | SCL | 1.60 | 7.65 | 0.15 | 18.73 | 1.00
2 60-120 12 10 78 SL | 1.77 | 8.00 | 0.42 8.75 0.25
120-200 2 8 90 S 235 | 745 | 046 234 | 0.57
0-40 8 2 90 S 3.73 | 7.36 | 0.18 6.49 | 0.89

3

2

3 40-120 10 87 LS | 595 | 732 | 025 8.43 0.91
120-200 8 90 LS | 544 | 799 | 0.15 6.83 0.78
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Carbonate minerals is usually present in soil in different forms; mainly
calcite, Mg-bearing calcite and other forms of carbonate such as dolomite,
magnesite and aragonite (Watts, 1980). Carbonate minerals play a major
role in the effect on the soil properties and fixation of the metals in soil
(McFadden et al., 1991). In Al-Hassa oasis, carbonate is dominating the
whole oasis due to its laying on marly parent material (Al-Hawas, 1998).
The total carbonate of some soils ranged from 3.0 to 52.0 % (Al-Hawas,
2001), calcite ranged from 0.35 to 11.60%, Mg-calcite was found to range
from 1.77 to 11.80% and other carbonate (non Ca and Mg carbonate) ranged
0.0 to 10.70% (El-Garawany, 1996).

The objectives of this study are:

I- To determine carbonate forms in two clay fractions of some soil from
Al-Hassa, Saudi Arabia.

2- To determine the relation between cadmium sorption and the carbonate
forms.

Material and methods:

Surface and subsurface soil sample from three soil profiles were selected
from private farm on Qatar road (sample 1) and from the station for training
& agricultural and veterinary research (samples 2&3) in Al-Hassa Oasis at
Saudi Arabia, based on CaCOj; content in the soil. The following analyses
were carried out:

(1) Samples were analyzed for pH, EC, CEC, organic carbon, CaCO;
content, particle size distribution, by standard procedure in Page (1982).

(2) Clay (<2um) fraction was separated by decantation from the selected
samples.

(3) Total calcium carbonate (Tcaco3), Calcite form (calcite), Magnesium
calcite form (Mg-CaCOs), and other carbonate form (Ocarbonate) Were
determined in the separated clay fractions as reported by El-Garawany
(1996).

(4) Duplicate 1.00 g of clay fractions were shaken with series of 50 ml
CdCl,; solutions containing varying amounts (0.445, 0.890, 1.335, and
1.780 mmol/L of inorganic Cd in 0.01 M KCI as electrocute to prevent
the interference of soil salts) for one hour at room temperature in 60 ml
polyethylene centrifuge tubes. The tubes were then centrifuged and
filtrated. Cadmium was determined in the filtrate by AAS. Data were
then used to construct Cd sorption isotherm. Available Cd (ppm) was
determined in soil samples according to the method of (Lakanen and
ErviO, 1971).
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composition and metal adsorption are difficult to determine because soil
components are often intercorrelated. Thus, the clay particle aggregates, as
well as the clay-humic and metal-humic interactions that are usually present
in soil solutions, are influenced by the ionic strength and the solution pH in
a different way than in suspensions containing only the clay or the humic
acid (Taylor and Theng, 1995). However, good correlation has been
observed between Cd adsorption on soil and their clay content (Navrot
etal., 1978; Basta et al., 1993).

Estimation of the potential toxicity of Cd content in soils requires
information on both the adsorption and desorption reactions. A comparison
between adsorption and desorption results frequently reveals a hysteretic
phenomenon. Although this apparent partial irreversibility has been
described very early in the literature (Hisschemsller, 1921), a satisfactory
explanation is still missing. In the case of 2:1 clay minerals, various
mechanisms have been proposed : heterogeneity of sites at the surface of the
exchanger; differential hydration of the exchanging cations; dehydration of
the clay; crystalline swelling hysteresis; and inaccessibility of sites caused
by domain or quasi-crystal formation (Peigneur, et al., 1975; Kool et al.,
1987). In these articles, results of Cd adsorption on and desorption from
montmorillonite are presented, and it is shown that both can be explained
consistently by the application of a general model for cation adsorption in a
closed system (Nir 1984, 1986), which was further developed for Cd
adsorption by explicitly accounting for Cd complexation in solution (Hirsch
et al., 1989).

Cadmium is more available than other heavy metals to migrate to deeper
soil layers or to underground water by leaching (Breslin, 1999). The
modeling of the migration of Cd in soil has been studied in relation to soil
properties and adsorption isotherms (Filius et al., 1998; Seuntjens et al.,
2001) but few published reports deal with the prediction of Cd leaching with
a simple test to achieve an estimate of the contamination risk (Garrabrants
and Kosson, 2000).

The mechanisms governing the retention and release of Cd in two soils,
a loam and a loamy sand, pretreated with anaerobically digested sewage
sludges or with chemical fertilizers, were studied using batch equilibration
in 0.05 M Ca(NO3), solution containing up to 6 ug Cd/ml (Soon, 1981). He
found that adsorption rather than precipitation as Cds;(POy), limited solution
Cd*" concentration and with the addition of 50 ug Cd/g, however,
precipitation as CdCOs was likely at pH > 7.6. Moreover, Cd adsorption
increased with increasing soil pH.
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Cadmium Sorption as Influenced by Carbonate Forms of
Clay Fraction of Some Calcareous Soils in Al-Hassa

Ibrahem A. Al-Hawas

College of Agricultural and Food Sciences, King Faisal University
Al-Hassa, Kingdom of Saudi Arabia

Abstract:

The different carbonate forms were determined in the fine (< 0.2 um) and
coarse (2 - 0.2 um) clay fraction of the three representative soil profiles in Al-
Hassa Oasis at Saudi Arabia. The results indicate that the total calcium
carbonate (C;) is high (9.40 - 28.10%) and relatively higher in fine than coarse
clay. The calcite ranges from 0.35 to 9.55 %, Mg calcite is found to range
from 0.00 to 10.20 % and the other carbonate varies 0.24 to 17.70 %. Mg
calcite is relatively higher in the fine than the coarse clay fraction.

Data of cadmium sorption by clay fraction indicate two populations of
sites, (I and II) having different affinity for cadmium sorption, were present
and fit the binary Langmuir equation. The constants related to the bonding
energy in part I (K,") were higher in fine clay than the coarse clay and
correlated significantly with Mg-calcite content while the maximum
adsorption values of part I were higher in the fine clay and correlated
significantly with Mg-carbonate content. On the other hand, K; and K, for
part I have no regular trend and no correlation with calcium carbonate forms.

Introduction:

The increasing consumption, production, and exploitation of the earth's
raw materials (fossil fuels and minerals), coupled with the exponential
growth of the world's population over the past 200 years, have resulted in
environmental buildup of waste products, of which heavy metals are of
particular concern (Adriano, 1986; Purves, 1977). Soils are an important
sink for these metals due to soils' high metal retention capacities. Cadmium
pollution in soils has increased during the last decades, mainly due to the
large application of farmyard manure, sewage sludges, mining waters or
fertilizers obtained from phosphorites of usually very high Cd content
(Mortvedt 1987; Vanni et al., 1994).

The major factors affecting the chemistry of Cd in solution are
complexation reactions, pH, ionic strength, competing ions, precipitation
and the bonding power to the adsorbent (Gerritse and Van Driel 1984;
Christensen, 1989). Cadmium sorbed on soil is strongly influenced by soil
pH, cation exchange capacity (CEC) and organic content (Basta et al.,
1993). However, direct cause-and-effect relationships between soil
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the same treatments did not exert any effects on fruit moisture content
(Table 3). Both reducing and non-reducing sugar contents were higher in
fruits with 10:1 and 12:1 leaf/bunch ratios. This is reasonably expected
since the density of tree leaves plays a vital role in availing assimilates to
fruits and hence improving their quality. In our study the higher fruit sugar
contents were obtained in bunches of trees with optimum or higher
leaf:bunch ratio.

Table (3)
Effect of leaf: bunch ratio on reducing and non-reducing sugars and fruit
moisture content of *Omraheem’ date palm cultivar
(over the two seasons 2001 and 2002).

Leaf/bunch ratio Reducing Non-reducing | Fruit moisture
sugars (%) sugars (%) content (%)
No thinning (control) 46.6 b 214 b 23.4a
6:1 46.9 b 22.7 ab 23.1a
8:1 47.5 ab 23.1a 23.6a
10:1 48.9 a 239a 23.3a
12:1 48.7 a 24.5 a 234 a

Means followed by different letters in the same column are significantly different at
5% probability.

An observation which convincingly supports the assumption of
assimilates are always abundant to fruits with higher leaf to bunch ratio.
However, this can only be held true if leaves are optimally functioning and
their photosynthetic efficiency at its best. More than 90% of photosynthetic
assimilates consist of organic compounds such as cellulose, starches, lipids
and proteins which are directly or indirectly related to photosynthesis
(Ali-Dinar et al., 2002). The moisture content seemed to hold negative
relation with thinning treatments. Previous studies had also reflected similar
results (Hassan, 1993 and Ali-Dinar et al., 2002). The moisture content as a
component of fruit is subjected to so many factors including environmental,
tree conditions and management practices. Such complexity of interrelated
factors may often eliminate or reduces individual factors effects.

79



Bunch Thinning Improves Yield and Fruit Quality of Omraheem ... Mohammad S. Al-Sekhan

The effect of bunch thinning rates on the fruit flesh and seed percentage
as well as flesh/seed ratio are presented in Table (2). The data generally,
showed that the bunch thinning treatments tended to increase the fruit flesh
percentage and flesh/seed ratio. The ratios 10:1 and 12:1 recoded the highest
values in this respect with no significantly differences. Meanwhile, the seed
percent was significantly decreased by the 10:1 and 12:1 ratios only.

Increasing leaf:bunch ratio under optimum management practices,
environmental and palm conditions are expected to assist the tree
photosynthetic process to efficiently and abundantly provide the fruits with
photosynthesis. Despite this assumption, fruit parameters in many similar
studies were not affected (Bacha et al. 1986, and Godara, et al. 1990).
Hussein et al. 1992, however, showed that thinning practices could improve
fruit weight and size. The improvement of fruit flesh was also supported by
a reduced seed weight (Table 2). It seem that the source sink trend of
photosynthesis in addition to the support of the seed reserves favour the
growth of fruit flesh more than the seed component. The comparable
increase in flesh ratio is well favored in fruit since it adds to the edible
portion and improves its eating quality. Flesh:seed ratio was significantly
improved with manual and chemical thinning (El-Kassas, 1986). Also,
Mahmoud et al. (2003) found that the leaf :bunch ratio improved the quality
of Zaghloul fruits.

Table (2)
Effect of leaf: bunch ratio on fruit flesh and seed percentages and flesh seed
ratio of ‘Omraheem’ date palm cultivar (over the two seasons 2001 and 2002).

, Fruit flesh* Seed Flesh /seed
Leaf/bunch ratio (%) (%) ratio
No thinning (control) 879¢c 12.1a 7.3¢C
6.1 90.9b 9.1a 10.0 bc
8:1 92.0 ab 8.0 ab 115b
10:1 94.7 a 5.3cC 178 a
12:1 949a 51c 18.6 a
Means followed by different letters in the same column are significantly different at 5%

probability.
* Flesh and seed percentages were determined from weights of each component as a
percent of total fruit weight.

Regarding the effect of thinning on fruit sugars content are presented in
Table (3). The data generally, indicated that the sugars were differentially
affected by thinning treatments. Reducing and non-reducing sugars were
substantially improved with increasing leaf:bunch ratio. On the other hand,
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Date fruits were harvested during July/ August 2001/ 2002. Yield
components were expressed by determining bunch weight, number of
fruits/strand, fruit weight and flesh percentage. A sample of 25 fruits was
collected from each experimental tree to determine total soluble solids
(TSS), reducing and non-reducing sugars and fruit moisture content (Lane
and Eynon, 1975).

The data were statistically analyzed according to the technique of
analysis of variance (ANOVA) for the randomized complete block design as
published by Gomez and Gomez (1984). The treatment means were
compared using least significant difference (LSD) at 5 % level of
probability according to Waller and Duncan (1969). All statistical analysis
was performed using the facility of computer and SAS software package
(SAS, 2001).

Results and Discussion :

The data presented in Table (1) show the effect of leaf:bunch ratio on
the bunch weight, fruit weight, seed weight and flesh weight of Omraheem
date palm cultivar. This data indicated that, bunch weight, fruit weight and
flesh weight tented to respond positively to bunch thinning. On the contrary,
the seed weight did not affect significantly by 6:1 and 8:1 ratios whereas,
the 10:1 and 12:1 ratios showed a significant decrease. These results came
in the same line with Khalifa et al. (1987), Hussein et al. (1992) and Hegazi
and Sallam (2007. Bunch weight represents the major part of the yield
components. Many interrelated factors impose their impact on yield in such
a way that may often overshadow the effects individual factors and lead to
conflicting results. Shortage of water and drought for example may have
direct effects on individual spathe flowers which are directly related to
bunch fruiting irrespective of leaf:bunch ratio (Nixon and Carpenter, 1978).

Table (1)
Effect of leaf: bunch ratio on bunch, fruit, seed and fruit flesh weights of
‘Omraheem’ date palm cultivar (over the two seasons 2001 and 2002).

Leaf/bunch ratio Bunch Fruit Seed Flesh
wt. (kg) wt. (9) wt. (9) wt. (9)

No thinning (control) 16.5¢ 13.3¢ 16a 11.7¢
6:1 17.2 bc 154c l4a 14.0b

8:1 17.9b 18.8 bc 15a 17.3b

10:1 19.5a 22.5a 1.2b 21.3a

12:1 19.1a 23.6 a 1.2b 224 a

Means followed by different letters in the same column are significantly different at 5%

probability.
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and Shaheen, 1986 and Godara, et al. 1990). Thinning practices can
positively regulate bearing patterns of date trees and reduce alternate
bearing phenomenon (Ibrahim and Khalif, 1998). Several thinning methods
were used in the past that included; removal of spathes, cutting of bunch
strands, manual and chemical fruit removal (Hussein and Abdalla, 1973;
Hussein et al., 1976; Khalifa et al., 1987; Maghrabi et al., 1992 and Ali-
Dinar et al., 2002). Hassan (1993) reported that the best leaf:bunch ratio to
effectively improve fruit quality was 10:1 for ‘Samani’ and ‘Zagloul’ and
8:1 for *Alhayani’ cultivars. Fruit size and total soluble solids were
substantially improved by bunch thinning while acidity and fruit fresh
weight were not affected. In another studies Al-Khateeb et al. (1993)
demonstrated that fruit thinning of date at spathe opening (flowering)
increased fruit volume and improved fruit quality of ‘Khalas’ cultivar.
Thinning practices have been found to reduce effects of alternate bearing
and ensure adequate flowering (Ibrahim and Khalif, 1998). In recent years,
plant growth regulators have been used for thinning and proved to be
effective in improving fruit quality (EI-Hamady, et al., 1992). NAA and 2,4-
D were the major plant growth regulators used for thinning (El-Kassas,
1986). Nixon (1951), however, illustrated that the choice of the proper
method for thinning was often related to date cultivars. He indicated that
removal of strands or individual fruits rather than whole bunches was much
better in small-fruit date palm cultivars. It is quite probable that several
physiological factors may influence such differential responses between date
palm cultivars. Further studies to determine the interrelated factors affecting
these differences seem to be imperative. The present study was conducted to
determine the effects of removing some of the bunches to certain leaf:bunch
ratios, on the yield and fruit quality of *‘Omraheem’ date palm cultivar.

Materials and Methods :

The thinning studies were conducted during 2001/ 2002 at the Date
Palm Research Center at Al-Hassa region, Kingdom of Saudi Arabia.

Fifteen trees of “‘Omraheem’ cultivar with approximately uniform size
and age were selected for imposing the treatments of the experiment. All
trees received similar cultural practices. The experiment was laid out as a
complete block design with three replicates. Pollination of all trees was
carried out during March/ April each year. The thinning treatments included
the following leaf:bunch ratios: No thinning (control), 6:1, 8:1, 10:1 and
12:1. The leaf:bunch ratios were obtained by the removal of early, late or
small bunches, and excess old leaves after fruit set according to Mahmoud
et al., 2003.
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Bunch Thinning Improves Yield and Fruit Quality of
Omraheem Date Palm Cultivar (Phoenix dactylifera L.)

Mohammad S. Al-Sekhan

College of Agricultural Sciences and Food, King Faisal University
Al-Hasa, Saudi Arabia

Abstract :

Bunch thinning as illustrated by removal of bunches to represent fixed
leaf/ bunch ratios: no thinning (control), 6:1, 8:1, 10:1 and 12 leaves:1 bunch;
was found to differentially affect yield components and fruit quality of
‘Omraheem’ date palm cultivar. Bunch, fruit and seed weight as well as flesh/
seed ratio were significantly affected by thinning practices. Ratios of
leaf:bunch which are 10:1 and 12:1 produced the highest bunch , fruit and
fruit edible flesh weight. Reducing and non reducing sugars were significantly
improved, while fruit moisture content was not affected by increasing
leaf:bunch ratio. Improvement of fruit chemical constituents was attributed to
possible abundance of assimilates with relatively high leaf : bunch ratio.

Key words :
Date palm, thinning, leaves : bunch ratio, yield, fruit quality

Introduction :

Date palm (Phoenix dactylifera L.) represents the major economical fruit
crops in Kingdom of Saudi Arabia. It occupies approximately 72% of the
total area under permanent crops in the Kingdom. The estimated annual
production of dates in Saudi Arabia is 830000 tons occupying an area of
140000 hectares (FAO, 2004). The annual production is expected to reach
over million tons over the next coming years. Despite the importance and
dominance of this crop in the agricultural sector, its marketing faces many
problems (Annual Report, Ministry of Agriculture and Water, Kingdom of
Saudi Arabia, 2004). Many producing areas of date palm in the world have
enhanced their marketing capabilities by improving fruit quality (Al-
Khateeb and Ali-Dinar, 2002). Cultivation of high fruit quality date
cultivars coupled to proper cultural and thinning practices were
conventionally used to improve fruit quality and maturity of date palm (Ali-
Dinar et al., 2002; EL-Kassas, et al., 1995; Al-Khateeb, et al., 1993; Bacha
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