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Comparative study of oil and fatty acids content in 14 sunflower lines
and selection of productive ones

Loubna Mokrani!, Ghassan Abo Chameh?, Ghrood Al Aswd?

Abstract

Oil was extracted from 14 sunflower lines (numbered from 1 to 14), which
were multiplied and adapted by the General Commission for Scientific
Agricultural Research (Homs station). The most important fatty acids were
also analyzed for direct selection of lines with desirable oil characteristics
or as parents for hybridization and breeding programs. Oil percentages
ranged from 23.5% and 42.7% for line 4 and 6 respectively, and the highest
oleic acid percentage (58.89%) was obtained with line 12. As for linoleic
acid, the highest value characterised line 5 (45.74%). Unsaturated fatty
acids constitute 89.53% of line 8 seeds, characterized also by the lowest
percentage of saturated fatty acids (10.46%), which makes it a good choice
for its desirable fatty acid composition, giving fluidity and a healthy high
nutritional value. However, considering oil percentages in addition to
saturated/unsaturated fatty acids proportions, line 6 becomes then more
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advantageous than line 8, as it is not very different from line 8, but with
higher oil content. On the other hand, the highest percentage of saturated
fatty acids was obtained with line 9 (26.09%), because of the high content
of palmitic acid (18.47%). As for stearic acid, the highest value was found
in line 1 seeds (13.29%). Similarity values and cluster analysis allowed the
selection of line 9 to be the best choice for oils oriented to food industries
requiring relatively solid fats.

Key words: Sunflower, oil, fatty acids, similarity analysis, selection.

1) Assistant Professor -Department of Plant Biology, Faculty of
Science, Damascus University.

2) Lecturer -Department of Chemistry, Faculty of Science,
Damascus University.

3) Researcher — Crops Research Administration, General Commission
for Scientific Agricultural Research, Damascus, Syrian Arab
Republic.
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11.51 8.59 2.92 88.49 30.37 58.12 34.4 7
10.46 7.04 3.42 89.53 38.79 50.74 38.6 8
26.09 7.62 18.47 73.9 38.17 35.73 37.2 9
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, Amoxicillin ,Ampicillin, Bacitracin, Cefuroxime, Cloxacillin, 4, gall cilabizaall
iwa Tetracycline sCephalexin, Penicillin G, Erythromycin, Flumequine,
Chlorotetracyclin e (%100 dpsy Al Lpulus <l g 8 %100
,Ciprofloxacin ,Amikacin i, sall cilaliaall da glaall caws canlss Lad (Azithromycin
e%14.29 %50:%21.43:%35.71xly 3Streptomycin s~ Gentamycin
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Abstract

Within the framework of this study, bacteria belonging to the genus
Aeromonas were isolated from 277 stool samples collected from children
suffering from gastroenteritis. Several cultural, microscopic, and
biochemical characteristics were studied. 14 samples out of a total 97
bacterially positive samples, representing 14.4% were identified as
Aeromonas hydrophila .The results of the antibiotic susceptibility test
showed that all Aeromonas hydrophila isolates under study exhibited
multidrug resistance (MDR) to most of the antibiotics used. The resistance
rate reached 100% against Amoxicillin, Ampicillin, Bacitracin, Cefuroxime,
Cloxacillin, Cephalexin, Penicillin G, Erythromycin, Flumequine, and
Tetracycline. In contrast, the isolates showed 100% sensitivity to
Chlorotetracyclin and Azithromycin. However, the resistance rates varied
for Amikacin, Ciprofloxacin, Gentamycin, and Streptomycin, reaching
35.71%, 21.43%, 50%, and 14.29%, respectively. To detect the
presence of two antibiotic resistance genes in the DNA of Aeromonas
hydrophila, namely blaAmpc and blaOxa, which are responsible for the
production of the 3—lactamase enzyme, agarose gel electrophoresis (2%)
of PCR products revealed that three isolates (Ahl, Ah2, and Ah7)

possessed the amplified fragments of the blaAmpc gene with a
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percentage of 42.86%. Comparison with the standard molecular marker
(DNA ladder) showed that the molecular size of the amplified fragments
was 550 bp. The results also showed that three isolates (Ah5, Ah6, and
Anh7) possessed the amplified fragments of the blaOxa gene with a
percentage of 42.86%, and the molecular size of the amplified fragments
was 564 bp compared with the DNA ladder. Furthermore, the results
indicated that isolate Ah7 possessed both genes (blaAmpc and blaOxa).
This isolate showed resistance to 14 antibiotics, representing the highest
percentage of multidrug-resistant isolates in this study (87.5%).The
isolate also exhibited strong resistance to §—lactam antibiotics used in the
study, with MIC values ranging from( 512-1024 <)ug/ml. Although the
remaining isolates did not possess these two genes, they still showed
high resistance to several antibiotics, suggesting the presence of other
antibiotic resistance

mechanisms.

Keywords:

Gastroenteritis, Aeromonas hydrophila, Multidrug resistance.
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Introduction dasidl)
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O Al pled e LSl o8 4nd Loy LSl e lall Eugli ) 5udn Zabiaally 3ol
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&) oe Aeromonas hydrophila 35341998 e (5 Al 5 Gavriel duly caiy
Dol AlaY) ) lesbiie 06 e gut 691 g gl L) vie Tygaal L) (00 et
leaabiayy 4l 2 sapee b JUbY) & Alsied) aally Bl Shal cliall das e
Adalaall salally ol 2 G e il ) Teliie ()€ N g5l W[ 6 ] Toui sale
S AN e L) dbagaalad sae ) s dg fad SV agihdl 8
Onbas el Gl (e 3y Sie by eay Cilie CunAeromonas hydrophila sl
Aeromonas hydrophila  Jje i daaly ile @lia CYW e HES Ay JlenYl
Jalgall aal srAeromonas hydrophila o585y Jesy) Ala 2gagy Shall Glie (1
JbY! xie Lalis gl clabiadl dalled) aay JleaY) eV i g 4] Lyl
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Laglia Lgilan 4lal ) jada ison Leie 223 TNO61 5 TNYT71¢ ErM3c ApP —1459 Jic
@lyse sl Resist plasmids  dagladl cilaaadly o [ 8 ] cdysall cilaliadly 3l
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G Al g2 laidll o8 aBlge A Lﬁi Eigan o)y OprD g OA(porins) gy

J 10Ja ea) colaliaal) (e 22ad daglaa
Gaad) dsaal
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Materials and Methods &l gk g algall
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Cary Blair transport mediacMacConkey agar (Blood agar. Nutrient broth
GlEN Glalsd s Gipas) Mueller Hinton agar s Mueller Hinton broth
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Adlsm iyl cuua (Cary Blair transport mediaJilll Lawgll & cilisll <))
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(2016 )ole (asinas [12 ] (2004 )ole i 05ATs Quinn o <3 Lo 1, Bauer
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37 dayy GLLY) Cicasg L) sl e dgpal)l clibad) Galil Caay ol
oalil e pad U Al ()il gaill Jaydn NVl Ul Cad 5 el 2450405
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W) iy AN Ao ganall aadd | 0385 | 034y
goad) alaall Al o
Aminoglycoside 30 | AK Amikacin
Penicillins 30 | Am Amoxyecillin
Penicillins 10 A Ampicillin
Polypeptide 10u B Bacitracin
Cephalosporines 30 | CF Cefuroxime
Tetracyclines 30 Cl | Chlorotetracyclin
Penicillins 10 | CX Cloxacillin
Cephalosporines 30 | CP Cephalexin
FluroQuinolones 5 Cf Ciprofloxacin
Macrolides 30 | Az Azithromycin
Aminoglycoside 10 G Gentamycin
Penicillins 2U P PenicillinG
Macrolides 15 E Erythromycin
Quinolones 25 F Flumequien
Tetracyclines 30 T Tetracycline
Aminoglycoside 50 S Streptomycin
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Minimum Inhibitory Concentration(MIC) i) Jadall 5.5 (uld

(e aladinly all aaad 2 bl 8 Aluliad) Zieload)l 300 Al cuaddiul
b plal & 3 cdexdiadl Zeall Gliladl o Gluad 2o Mueller Hinton
Jlaa jumaiy clldg [15]5 [14] b els W W12 12004 )ale & ¢50aT5Quinn
Jefida 10 sp)aia Al 3855 daadinal) 4yl cilaliadll (e (Stock solution) daia
dleas (K m\} (millipore filter 0.22 um)c @l 488y Cladipe aladiuly Cude
ol e gl IS I O (10240125 )y Lo chamgl e Lo Alulisia 5805
Canil 5 lam Ciaje daiad) (Mueller Hinton broth ) ¢ Je 5le dpslall Hlaay)
(Jafiula 108X1.5 L dupaSll WA e ol s e e JS e ils Sl 1002
o s gl e JB o)) Jauy axtid dels 24524115 37 day canlil) chiang
Vg Sl 55 00sS 5iSe ol Aludes my 3 1 sl 5l a8 5 ¢ la) aalis

oo il S g s

: Agldl g 038y Luldy Genomic DNA adasi

iy Aeromonas hydrophila 35S e sasiall DNA D adlasnny s Jazini)
éllyy (Presto ™MiniBacteria G.DNA  Kit) 48l cilagled Cana (i) dlec
Ll Chaliaall daslie Jef el - Aeromonas hydrophila,iS; <Ne iy
(Ah7 5 (Ah6)c (Ah5)c (Ahd)c (Ah3)c (Ah2)(AhT) ¥l ciled il Fariasal
Sle WA ) & ddelu 183ad1.37 4ayn Ciican Nutrient broth Gy & —)
S1 Jslae e i1y 80200 o caile s (dada 2 334 Xg (6000 ) de pus (53Syall 2)ball

stae oo 5580200 il o5 ¢33 5 530 4,3 5yl Ay Sy il Can g

o Gl & (G 05Ta 70 S dapy e slea 8 Sy bl CingasS2
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slaal) Glgilly Gubaal) JULY) 51 ¢ A g j2al Aeromonas hydrophila xS dagda
iy gual) cilaliaalt

sadd [Jp 37 Ganns gyl s lua cinde 5 (RNaSE i) e il Sl 5 3ledl
& (e ae Gl 235 NB buffer il e il &l 400 5bea) ) Casal o ce L
Jsanal) 3 Spae ) AU i ¢ 32 10 5300 Xg (16000) deps 53S0 Sy (552
Spandl Jud 3 dids 1 5d Xg (10000) de o L3Sy ayhs plra g yai) u}.u\ Sl
iy | saa xg(10000)ie s LiSye Hhy cwash buffer e il Sile 700 2Ll
8l da,n (uaas «Elution buffer o il ke 10048kal; Al (e palaal &5
DNA e Jpanll 458 1 520 Xg (10000)aems i re oy o5 dids 1 sal dajal
(Ah4)c (Ah3)c (Ah2)((Ah1) il (e Galiivl DNAY 35liny 585 Guld 25 WS
P o Nanodrop—  Spectrophotometer jlea alasinly (Ah7 ) 5 (Ah6)« (Ah5)«
Maniatis dak ¢l & 3 ¢ gl 2805 5w gli260 s Jsby dpalaicl) 3e)8

-[10] (2024 )(al-f— ThomaSJ Sarkar E)SJ Ll 135}} c[16] (1982) eLG UJ‘);“J
Agarose Gel Electrophoresis jg,&Y) Al (Al Bl

Nyl (e LaliindDNAL PCRxils e oSl % 2 350 )oY Sl jnd
LS ) sxiladl (Ah7 ) 5 (Ah6)« (AhS)c (Ah4)c (Ah3)c (Ah2)(Ahl)
[16] (1982) ale & 5,415 Maniatis 43yl ¢ i) & 3) Aeromonas hydrophila

LS 4 B- lactamase a3 L) oo Ayl clijgall oo CidSl)
4y gaal) Clalaall 4aglaall Aeromonas hydrophila

Oifysall a5 e aiSl (PCR) Julusial) 3yald) Jeld lea a2zl
(Ah6)c (AhS)‘ (Ah4)‘ (Ah3)‘ (AhZ)‘(Ahl) Q\JJJJ\ Lgﬂ blaOxA JbIaAmpc
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IR agladl dd oaas daaly Aaa

agiaa 5 2026 als 3 2xl) 48 ol

oo aisll p2 5 Plald )l cilesdinls Aeromonas hydrophila \uisd (Ah7)

(2) dsaall daimge LS NIl e blaOxa 5 blaAmpe ¢y sall

Al & Jesiosall Juduiall 8aldl Jelds 8 Alaxinnall ciludyall (2)Js2a

sl | Aoad o 5053 duipall goli 3o | el
daaill Lyl
(bp)iaiadl)

[9] 550 — ATGATGAAAAAATGCTTATGC-3 P1 | blaAmpc

(F)5

5-TTGCAGCTTTTCAAGAAT-
(R) 3
[9] 564 5- p2 | blaOxA
ATGAAAAACACAATACATATCAACTTCGC-
(F) 3

5-GTGTGTTTAGAATGGTGATCGCATT -3
(R)

Jsall pringe LS (san e @y JS (PCR) Jubuiall 8yalil) Jelii Ladi jud
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slaal) Glgilly Gubaal) JULY) 51 ¢ A g j2al Aeromonas hydrophila xS dagda
iy gual) cilaliaalt

Ayl Jaxiasall Juaduiiall 8aldl Jelii 8 Alexinall Slsall (3)Js2a

sald) [ /M) Sl 5850 [ (ul) aasd

(u
10x buffer 1 x 2.5ul
MgSOy4(50Mm) 3mM 1.5 ul
dNTPs1 1l
TagDNA 0.2 ul

Polymerase(5U)

Primers(10uM) 10uM 2ul
tamplate DNA 100 ng/ pl S5l
dH,0 12.8ul
Total volume 25 ul

Cigylags ) 03¢) paadl (g hall el 3 S5 Lo un(PCR) Slen Anas o5
¢ (An2)¢(Ahl) <Y3all s blaOXA 5 blaAmpe il sl e caisll b
s (335 Aeromonas hydrophila S8 (Ah7 ) 5 (Ah6)« (Ah5)« (Ah4)(Ah3)
G DNA e Alayas ¢35 5 5247958 s a5V geasal) Alajye t ol
s yay il 30 33207558 Ly oLV Ay cisli 30 53ad T2 958 Ay
Cp 728)s Aoy Akl AUALY) dayoy A6 45 5305 72550 Aaysy Al

Aer’ LWS:'LUQS” uj;)ﬂ :\:\)}4 IS Cae lian C_’L‘ % )ﬂj)s:‘uS Jay @lla Az cdﬂﬁﬁs Bl
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IR agladl FAA oaas daaly Aaa
A N 2026 als 3 21l 48 alaall

& Lok 3882 60 saaly Lalsd T02¢x iy % 2 S5 sumnall 55,V Dla
[ 16] (1982) ale & 5,4y Maniatis 4ay)l

Results and Discassionddlial) g gl

sl Gl agisla) Aadite JULY Jleu) due (277) 1 (oSl g3 ol ekl
£ cahel 3 i 43097 )of (s — 56l 6 ) Cm anjlec] Cngli Cpiall NS g
sie Jlen) OV (e LIS G ) Gl s 35x ¢ 35.02% At AlSe Cange (55555
1Y LS casw osSs 51 Norovirus Rotavirus  Jie Laiall daug i o588 Jaky)
el s i ¢ e S A e aal Jlen) 058 ) Aabils Ala) f 5ma
& Al Heydari aus mils Jlewl gubadl JULYI 5l Sl Cansal) (555

1171 (2024)le

‘Ah2 (ANhl) Wjss) — Aeromonas hydrophila LGySd 295 Wyeld  (ad i
(Ah145Ah13 (Ah12 ¢ Ah11 <Ah10 <Ah9 (Ah8 (Ah7 (Ah6 (Ah5 (Ah4 (Ah3
Al 2l 330(97) laaie A e (55 55 abael A Cilisall g gamn (o —
caly 3} (2023)ale 3 05 a]5 Sadeghi cualdl iy Al el cu)ls 8, (14.4 %
oe Agsuall Lynyall Sluwdl 2l Aeromonas hydrophila o ox s %13.6
w5300 Gabal G ol JlemY) G gl JURY) e Fypme e gl ¥l

Echeverria Gl taaay il Lol cilla Ll ) ([18] cpalldl 5 JULY) vie 1,00
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slaal) Qlglly Gubaal) JULY 3 (e U gj2all Aeromonas hydrophila LS daglia
4 gaal) cilabiaall

CEAY all a5 8 ([19] %10.5 agiuhyn 3 sl Al(1986)ale 4 osal s
gyl il 2ae s el g sdl)

Ao jal) linall iling ahe Arsas lgima o LS (genall Gandll @il (e IS Ciadie]
Aeromonas iy yaai b LgmseSl o) il ddlide Ley)  Llusd e
gl o wiie IS8 i ol Faaal Allu Byl Cilias e Cisaci < Aydrophila
- (1) IS5 ol Judls

(100X) sl dxsay lgrra 2y Aeromonas (uiall ais LA (1) J<&

Oslll daald Lgi)eriine cailSy MacConkey agar lasy Je aa J<G5 Gl pertisall Caa
by e Cuaig cRaliiia Calgang JRAN (6510 ypraa aaany HEOU Sl dieda pe @S
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IR agladl FAA oaas daaly Aaa
Cagaa g L2 2026 ple 3 2l 48 alaal)
B= g5 (e pall Jall Al lealisy JalS J<54 ehpeall aall LA Allsa Blood agar

20 Al 28 el apan cilae] 3 4 s saSl) )LEAN) Gady Les Wi (Hemolysin
) Omavell 2o ym aadasd o LS 558 ud oAl VBN Ll e JS) dansa

Aeromonas hydrophila LSy el ¢ s3) S Y hlaals o panSYhles ol

¢ sy S sty el eallialy (Jsallas)s(Cytochrom oxidase ayy
ANT ad3all Al J5% WAV 23 ¢ Glysall HLaaY Aalle il el pul) ellgan)laal,
i GaI(API 20E ) Analytic Profile Indexalas aladiuly (asddll R

A(2) JSally o 4) Jsaall anilis coamg ) ahe Aieal Tl LK)
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iy gual) cilaliaalt

LS AR7 Al 3ysn ST (AP 20E) ol &y sall cl)laaV) it (4 ) Jsas

Aeromonas hydrophila

Slaay! Aagl
B-galaclosidase +
Arginine dihydrolase +
Lysine decarboxylase +

Ornithine decarboxylase -

Citrate Utilization +

H2s production -

Urease -

Tryptophane Deaminase _

Indol Production +
Acetone production +
Gelatinase +

Glucose fermentation /Oxidation +
Mannitol fermentation /Oxidation +

Inositol fermentation /Oxidation -

Sorbitol fermentation /Oxidation -

Rhamenose fermentation /Oxidation -

Sucrosefermentation /Oxidation +

Melibiose fermentation /Oxidation -

Amygdalin fermentation /Oxidation +

Arabinose fermentation /Oxidation +
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IR agladl FLAA oaas daaly Aaa
st 5 3 2026 slc 3 sl 48 sl

Y YYy ¥

»jl

LS AR7 a5l dysn 2St (API) alail 4 gm s el laaV) il (21) IS

Aeromonas hydrophila

[20] (2025)ple & salBorchardt LSy Al milill andill il )

.Aeromonas hydrophila g sl (aiiiy LAl
dgal) clalaat Aeromonas hydrophila cNs daglia

Oo Adlie Glesana (7) G 250 o alias(16) 1 Lpulual) Hlid) miln el
saaxiall Clagindly il sa slisalls coliduidly Cilas sSOLE e Cilad 4y gall Cilaliaal)
28 Aeromonas hydrophila e aes o el sty culad s Sl <l sl o o<1
Lasliall CVal) G Cirdy ciadiiiveal) Aygal) Claliaad) led saaxia Laslie caad Al
Cloxacillin jAmoxycillin,Ampicillin ,Bacitracin ,Cefuroxime 4, gall cilaliaall
100 4. ,Cephalexin ,Penicillin G,Erythromycin ,Flumequien ,Tetracycline

«Azithromycin 5 Chlorotetracyclings J<1% 100 s 3l dpulua @l a3 %
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iy gual) cilaliaalt

Amikacin ,Ciprofloxacin ,Gentamycin : iygall chlaliadll daglaall cous canls Lad
(5) s> sl Ao % 35.71 5 %21.43 %50 %14.29 =il 3),Streptomycin

iyl Aeromonas hydrophila Sy Ji e soaial) dasliall Lalal (35) ds=

Lgall Gilaliadl
ac | Anl | Ah | Ahl | Ah | Ah Ah9 | Ah | Ah| Ah | A5 | A| A| A| A

A 8al% Y=l 4| 13 2| 11 10 8 7 6 h| h| h h%

A Lo slaall 4| 3| 2 1/ el
alaall Aliaall

put

alizadl)

35.71 5 S| S S| S S S| S| R| R R| S| S| R| R| Amik

acin

100 14 R| R R| R R R| R| R| R R| R| R| R| R | Amox

ycillin

100 14 R| R R| R R R| R| R| R R| R| R| R| R| Ampi

cillin

100 14 R R R R R R R R R R| R| R| R| R | Bacitr

acin

100 14 R R R R R R R R R R| R| R| R| R | Cefur

oxim

e

o] 0 S| S S| S S S| S| S S S| S| S| S| S| Chlor

otetra
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L) glad) Aduds

aaa daaly Ao
2026 sls 3 2aali 48 alaall

cyclin

100

14

Cloxa

cillin

100

14

Ceph

alexin

21.43

Cipro
floxac

in

Azithr
omyci

n

50

Gent
amyci

n

100

14

Penic

ilinG

100

14

Eryth
romy

cin

100

14

Flum
equie

n

100

14

U gdaa gai 3

R| R R
R| R R
S| S S
S| S S
S| S S
R| R R
R| R R
R| R R
R R R

Tetra

cyclin
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slaal) Glgilly Gubaal) JULY) 51 ¢ A g j2al Aeromonas hydrophila xS dagda

Ay gaal) clabiaall
14.29 2 S S S S S S S R R S| S| S| S Strep
tomy
cin
10| 10| 10| 10| 10 10 10 | 14| 13 1211 1] 1 XS
1 1] 3 bzl
<l
astial
g B
dye
62.| 62| 62.| 62| 62. 62.5| 62| 87| 81 751 6| 6| 8 Sid%
51 .5 51 .5 5 S5 02 8. 18 |1 Dl
5 71 7] 2 b
515] 5 Alaall

Ciemi Al Gliduadl desene Gblae Aeslial Al duball oda il (60
Al- AI—shammariGjm & Penicillin G s Ampicillin, Amoxycillin, Cloxacillin
AW Aeromonas hydrophila . \LweNe 288 RV (2025) sl 4 niaemm
ag elabiadl sda ) %100 daudy daslis Ailiae dpape S (e Agiaa (73) o
ddls aalg o) B lactamase sy =) ) laliaal) od¢d dad jall daslaall un Jilas
Glyge Jady g dllad pe labiae lgie Aela Glaliadll 538 3151 A 5352 gl 2LSY L)
,bIaTEM,blaOxA a5 Aeromonas hydrophila ¥ . cle] die 33sage daslic
sliall Ma & pualy Sl e [N all e sale Usead) blaSHV
laliad danally sl dulyall il Ll ([21] LSl 53] Outer membrane ESIEU
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IR agladl dd oaas daaly Aaa
Cagaa g L2 2026 ple 3 2l 48 Alaal)
Amikacin Glalizaa Ciianal Pl Aminoglycoside ic sana

pleChabra jJKaskhedikar lialll s ao cdllas Streptomycin sGentamycin
oo Usieall (128 Yaaxe JWlAeromonas hydrophila ;e \weNie < 3(2024)
dgay B ([22] Nl Je 57.81%,73.43%,52.34% Daly daglia Adlias dpape <Y
Aeromonas <N e DAY Glliadl sd¢d Aagliall i A COEAY)

(23] ihrall ad sl Cadlialy Al pally Adagid) Slee'Y) CDURY; Ayadrophila

) Aminoglycosideic saae Clalcasd Aeromonas hydrophila dss\ia i 32y

-[24] N-acetyle transferase ; Phosphotransferase awyl<s)sae Glayy Leal)

las Ciazi Al Cephalosporing dc gese Clabiae daslie @il (ady Lo Ll
et (djﬁ\ Jull claleas (w)Cephalexin g (A8 Jiall @labias () Cefuroxime

(2002) ple 3 53,8 Vila i ae

gl cilaladll daslid) daiiye culS Aeromonas hydrophila LSy o Vsaag oudll
) o) [25] Nl Je %97.14,%89.41 caly JJCephalosporing de gaaal dalill
Ghy Llsiae Aeromonas hydrophila LySs <Dlial sa dadiyel) dagliall s3] ot
Lyl Al L 7)la G genall s28 Clalias 5k 30 S il Efflux pumps (Es)
B- lactam 4dla .has ll Cephalosporinase culayl Uy @l Alall Ll
bla CTX—- . dliciall dasliall ilysa Jads labiaall (e 4o sanall 038 4uS 55 8 535254l
&) Macrolides e saas <abias daslial duilly Li[26] bIATEM 5 blaAMPC «
Elbialy milu casly as8 du)yall o3a & Erythromycin g Azithromycin galias auas
L&l VIErythromycinaliasl slai deglie ciiall 48 clads (2024) oo 3 053]

Aeromonas N S @l Y Azithromycin  sleadl (ady L FURI|EN
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iy gual) cilaliaalt

peWie Aoglie des Caly g A caalad Ll lea A adhydrophila
Aeromonas e daslie cuw gy [27]71.12% Aeromonas hydrophila s
Jiaill ) Erythromycin alcaall aliciadl Macrolides dc saas cilalad Aydrophila
Jrd e dealdll @il dakal Y A8yl calee Ly aliaall hydrolysis
e dasliad 4oy Wi ([ 28] meFA 5 erm C, erm A serm B byl
Kaskhedikar sl =il oo <l 5 238 Bacitracin sladlAeromonas hydrophila
Aeromonas <Nyl % 100 dausy 4l daslaa Je Sias 3 ((2024) 2le Chabra
dgay ([22] Gueial) DKL g ddliaa jlacty Adlida dyppe VS e Ay el Ayarophila
o o) G S e (3 I saliy Sy 43S () aladl 1) Laglial)
AP Gl pa g ALY L ¢ aMsinall e Laal) ) Alad 38155 Jeay ¥ SN Poring <ilsié
Bac A-like Ji Ju dakl s Aeromonas hydrophila S A Al A
el sale) e Jaxi undecaprenyl pyrophosphate phosphatase
doanla daglia daglaall sda a3 UM LSl JAts Caagll Jali VU aidlad Juli g pansd sl
clalad Aeromonas  hydrophilacNye iagial dwally W (23] dawiSe Cuals
Fluoro &lalass;  Flumequien sl cuoexmi Al Quinolonesic sess
A Al ae sl g 288 2yl o2 8 Ciprofloxacin abas cuiezss ll Quinolones
Aeromonas (s » N daslie s il 3(2023)ale 4 a5 Sadeghi Gl
Al b ddline Jleel as ssme gl plean g Sl e Ay el hyalrophila
Jleain¥) Flumequien slad desliall Gaws of s « sl Je% 66.66 5%46.66
s 3gn eBagale IS Aaglial) A 305 ) (5ol Gl (b gl sl 3] Jajad)

Fluoro ilaluassQuinolones «ilalad Aeromonas hydrophila GySs daslas
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IR agladl FAA oaas daaly Aaa
A N 2026 als 3 21l 48 alaall

e dexi qnro gyr A Aaglial) )50 Jaiy DNA Gyrase 35l ) Quinolones
Par ;gyr A, qnrS sqnr B gnr A  alicial) 4alaall il e s Flumequien alaxl)
de gana laladl Aeromonas hydrophila=ie dagie i sady Ly [21] C
wall cuyls a3 Chlorotetracyclin sTetracycline (galias aai Al Tetracyclines
44ls1 Tetracyclinealaall 44Ul 44 laally Chlorotetracyclinaliad 4.l dsbualdl o
s3>y Chlorotetracyclinllé ¢ pabiadll iy CaEAY cund) d5ay 28 Auyall 28 CY3all
Gla) Guend JUills Gl 8 sl AL (e a3 G Alael) Ay 3 5550 e
LY adgay Aot 50 1€, Lol 38 ad o LS cahall dlas LSll alall ¢ Lial) sliadl)
Ja13 4aSI5T (535 Las ayhay (3aal) Ciliiian 36 S Camialy danl) sluaSI 30S sas gl e

J22]40 5500 d0a)

G oAails gl Glijpe dsagl AL dadid)l Aegiall aei Gle S
Alad a0 i ) jadntet A jtet E stet B Jw Aeromonas hydrophilacN>u.
[ 28] Sl il sl alassud s (sl -8 Tetracycline abiae ok

Lgal) clalaall Aeromonas hydrophila sy Jé (ya $amiall daglial) Jalail

Resistance Profile (Antibiotype)

Aol Aje (14) loae AU 40,0 23 Aeromonas hydrophila &e 338 & el
1 Lgiaslia (AN7) o sasly dlie ol 3 dlppal) caliaal) e dilide palaal 20xie
e g 2lias (13) esl8 (ANG),(AR2),(ART) oo ciie E5 (gsan lias(14)
slaa (11) biagls 8 (Ah4) ((AR3) L Glilies (gsn dbaa (12)aasld (ARS) o 32al5

(Ah12) (Ah14) ,(Ah13) ,(Ah11),(Ah10) ,(Ah9) ,(Ah8) (s c¥ie aums ccamn
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iy gual) cilaliaalt

Lsaal) lalizaall o glaal) saseiall Call Ay giall danll Con gl edysan Clalian (10) el

{3 Usia b leannsi Gu)e %62.5— %87.5 oy Ayl 3 Hardid)

Ll Lol cialy 3) (2024) Gl b gssa] 5 Elbialy 4} Juagile o) el calla
Telapia ALl Zdall olwll ellawd (o Agjeally saaiall Zaglaall ) agiYal
Gl 3523 ey %044= %21 G AN Aall = Lladdl mossambica(Telapia)

27 Tashpally Al gl el alas 5 22e il )

Minimum Inhibitory Concentration(MIC)  5s¥) hadial) 5.l (uld —

) onbadly B- actam  degeas Glibad  Loall dbdall Al Wld o
e AlgaY (MHB) (j5iia Jlee G axaiul o(Azithromycin SChlorotetracyclin
o ga Jalail il o ppysinally ol 3))sds ass el 2518 (30 S (30 ditia 3805
SIB- lactamic seae clabiaal 3005 daglie cVal) copelal (Aygal) Claliadll (s
s Amoxycilling  Ampicillin PenicillinG)  cluliadl  Glabas Jeds
lsad A ou( Cefuroxime sCephalexin) iy g dlisnd) - clalizaa o Cloxacillin
CLSI Ui o dafull; (Break Point) sload)l caig ddaii Cilaal cilay 3805
calmall Ll sl Glas 8 Lede adiy Al [15] b els Ll Gy (2005)0le

5 Jof#Se (64-512) o AmoxyCillinaliad (MIC) a8 cus sl

Cefuroximesbaall Ja/3Se(1024-64) 5 Ampicillinaladl Jofa<a(1024<-128)
Cephalexinalaall Jo/384(1024<-64) 5 Cloxacillinaleadl Jo/3sa (128-512)

e desend) o3¢l Alie o i W (Penicillin Galaall Jo/aS4(1024<-128) 5
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IR agladl dd oaas daaly Aaa
casiaa g 3 2026 als 3 2xl) 48 ol
onbadl LLA) el WS 4 cellid Y )l G el

0.5-)om @aylp dmidie MIC L8 s JAzithromycin sChlorotetracyclin
(6)ds ¢ Nl Ao Jaf/386(0.25- O.125) 5 Jofesa (0.125

Nadll Glaleadll L Azithromycin s Chlorotetracyclin cpaladl o) daiall o3¢ las g
iy Lay MICD) 8 JN sadl) b Lglss Adadll Aeromonas hydrophila <Ny s

Logd LSl aglia slad (g anll ualiaall (3] el Jlaxiaa) e asslal

0sa) s Echeverria il dulyall sda 3 2LSY ) Claliadd MIC Gl il sl
ciled ) AESYU Glaliad s ol agiWie WS o lans 301986 ) ale &
Ladle it g ga Jlaatid ) ) Jslle 3) (Cloxacillin sAmoxycillin:_y Ampicillin)
L LS e le 50 ) dalal Ll calilall 5 580 ) (535 labadl] (e
lesh I 19Tbnendls Baiall 5f Fsagmsgay S SLESY B cilagitl £ ) o ol disal
MICad (s (2024) ol iChabra ; Kaskhedikar glaldl g JS ddas Lo cdlla
s Amoxycilling  Ampicillin; Cephalexin)cles Al HEYGA labiad]
Lagy [22] Ahall oda A culas Al asdl) e JEEEIRERILS sly(Cloxacillin Cefuroxime

el U0 g Alie Lialy & cilaliaall o] Slpdiall 5 sl gl 2la3l) 1) sl 3ny
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iy gual) cilaliaalt

Rarinal) Aygoall laliadl) (mad (JofaSa) 2 5y Liall Aafiall 3815 (6) Jsaal

Aeromonas hydrophilacyye i

Ah | Ahl3 | Ahl12 | Ahll | Ah10 | Ah | Ah | Ah | Ah6 | AhS | Ah | Ah | Ah2 Ahl
14 9 8 7 4 3 ol
aladl)
25 | 128 256 128 64 12 | 25 | 51 | 128 | 128 | 64 | 64 | 512 256 | Amoxy
6 8 6 2 cillin
25 | 128 512 256 512 | 25 | 51 | 10 | 1024 | 512 | 51 | 10 | 1024 | 1024 | Ampicil
6 6 2 | 24 2 | 24 lin
<
12 | 128 256 128 128 | 12 | 12 | 10 | 512 | 512 | 64 | 64 | 512 512 | Cefuro
8 8 8 | 24 xime
o.1 | 0.125 | 0.5 0.5 0.12 |o.l |0o.5]| 02| 05 | 0.25 | 0.1 |0.1 | 0.25 | 0.25 | Chlorot
25 5 25 5 25 | 25 etracyc
lin
25 128 128 128 128 | 12 | 12 | 51 | 512 | 512 | 25 | 25 | 128 128 | Cloxaci
6 8 8 2 6 6 llin
64 64 64 64 128 | 25 | 12 | 10 | 512 | 512 | 12 | 12 | 512 | 1024 | Cephal
6 8 | 24 8 8 exin
<
0.1 ]0.125| 0.125 | 0.12 | 0.12 | 0.1 | 0.1 | 0.1 | 0.25 | 0.25 | 0.1 | 0.1 | 0.25 | 0.125 | Azithro
25 5 5 25 1 25| 25 25 | 25 mycin
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LS A B- lactamase a3 z L) ce Agsaall clijgall oo Cadsl-
4 gal) claliaall dagliall Aeromonas hydrophila

Ul Lgall Glaliaddl iiaglidl blaOXA  blaAmpe sl 3sas (o wiSN 2
¢ (Ah5)¢ (Ah4)(Ah3)c (Ah2)(Ahl) <=l & B- lactamase .y 7Y ol jkis
Chladl doslie el ol ) Aeromonas hydrophila \,iS3 (A7) 5(Ah6)
Genomic =Matul aed (PCR Thermal Cyecler jlea Jlaainh daadiuall 450l
(1.57— palaioudl DNA &l 55l daps sl eodhel 5)sS3a dapdl Y5l 0 DNA
(97.1-72.1) Al SVl e paliiudl DNA b 385 &by «1.91)
oaliiusd) asiall DNA 5855 sli (e SEI 5 WS o 7 ) Jsan s Sile/ahe sils
N asndy) dmesn Lasa 3l 52l of Gus (1% 585 o)) Dle LileS Al

alle 35y S5 S Galiiuall DNAY of 1 sy daadidl (568 40U Lpiajas
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Aeromonas <N (e paldivall DNA 5S35 38 (uld &5 (7) Jsaa

hydrophila

Sample | Con(ng/ut) | Abs.280nm | Abs260nm | Abs260nm/280nm
type ds

DNA

Ahl 83.5 0.898 1.669 1.86

Ah2 72.1 0.81 1.442 1.78

AH3 87.1 0.97 1.741 1.79

Ah4 78.5 0.855 1.571 1.84

Ah5 89.6 1.138 1.792 1.57

Ah6 97.1 1.02 1.943 1.9

Ah7 81.8 0.855 1.636 1.91

oe i PCR Jels zlsl %2 5850 35V Sler MoeSl (Dol gl ekl
e SN2 D o Aeromonas hydrophila LySs DNA & blaAmpc )4l
B)gall (jo Aediadll alaidll el Ah7 5 Ah2e Ahl: aAeromonas hydrophila
DNA (g laall Apall aulsll ) 825kl a3all ae 45560l 2235 %42.8640m8 blaAmpc
((Ah3) 5l W ocpacli 753550 Aaslll aall Asall o3sl &l dadder
. (3)J8s ¢ blaAmpe &) sall (10 dediiadll adadl) dllic Ala (AhS)(Ah4)
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ekal) e dysNAeromonas hydrophila ySs DNAI PCRY) zilgs asludl 5 Ul
Izl pualall 5 pualddly bl CBI & jlually IAAMPE &40 (0 dediiaal)

C- blaAmpcdyse e 4y5lallye Aeromonas hydrophila S, DNAIPCR

il<ie DIAOXA ijse (s dadunall adaill cllics A7 5 Ah6 5 AhS L <Nie D6 o

anl) g Ajad) ey 5226 z5) 5644 il iiadl sl aly ¢ %42.86 A
.( 4)J2 « DNA ladder glaall i) anll) ) 323l
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sl 2aLs C— 5 blaOxA &5 e 2y5\s\ e Aeromonas hydrophila <

daslie cund 234 bIAOXA 5 blaAmpPe (i) sall LIS cSlial 38 ART7 jall o Jaadall (pe
samial) CVjall dyghe A Jlof Al (o alasld Caagli 3) dygal) Cilaliaall sa0ei
de sene lalinal 3005 daglie Cyelalsc % 87.5 Axlldly dshall s3a b Claliaall dalaall
ol JecdofiSa (1024<-512)\d MIC o cangli 3 Ayl b Lol 2LSY i)
lalimall (pe 20e] Aail o Aaglia Il agil V) (el il ) 3l Ay DU p2e (e
elial) 400 & sl dypall cilalimall g yal daglia ol agUial ) udy Laa dysaal)
o3 adlge & 5 gl Cisaa () JPONINS st disis y laid o gging gA) aal)
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sangll d ysal dai ol (A€l AA)l £ )la gl sliadl e Jexs ) system
[2218(30) Al aluadl 5530l

(2009) ale & 05 )als Thomas bl L) Jeasi ) w8l dudyall oda 5l cuyld
4w blaAmpe )54l Al Al Aeromonas hydrophilacs s 4w <l 3
Aeromonas 4 daw iy 3) (2002) e & (55405 Vila gl Gilss o 28] %65
LS el o 158T5 % 61 Aysall lalimall dasliall )00 STl Sl Ayarophila
(e B maalae daglie (& Admia LB el opifeall a6 Al mutants skl
calla Auball oda it of Yh[ 25] sV Lel) C¥OL (e ST 4ypal) ol
L)eall HLam) duns Vgaaa (A (2025) ale 2 o5 aTBorchardt Ll Jagsi Al bl
822aall Ay sanl) laliaall s il Aeromonas hydrophila < 4% 78blaAmpc
Bpsall Ll caws WAL s dgmy Layy o 20] Adbise Ay jalias (e Algjeall

cAug el Gluall jaliaes 5 23e DAY

elalingy)

JELY) 3\ (e Aeromonas hydrophila Sy Jye daus o 4yl ol iy —

%14.4 oledy) il cladl

dgsall Claliadll (e a3 G lae Aeromonas hydrophila cNje s ekl

addall
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Azithromycin
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cs2eli =55 550 Jusall eiys ALl blaAmpe 4 laall
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A Preliminary Study of the Mollusks of the Euphrates River (Raqga-
Syria)

Alaa othman*, Ekbal Fadel**, Zuhair al Majid ***

Abstract

This study presents the first ecological and taxonomic assessment of
freshwater mollusks in two selected sites of the Euphrates River: the New
Bridge area and the Old Bridge area. Samples were collected monthly for
one full year, from May 2023 to April 2024, using qualitative sampling
methods due to the nature of the aquatic environment. A total of ten
mollusk species were identified, including three species belonging to the
class Gastropoda (two prosobranch species and one pulmonate species),
while the remaining seven species belonged to the class Bivalvia.

The study documents, for the first time in Syria, the presence of
Dreissena bugensis, in addition to the first recorded occurrence of
Dreissena polymorpha in the Euphrates River. Physical and chemical
water parameters were measured at each site, including temperature,
dissolved oxygen, total alkalinity, total carbonate hardness, and water
transparency. Relative abundance and constancy analyses revealed clear
differences in species distribution between the two study sites. This work
contributes essential baseline data on the molluscan fauna of the region
and provides valuable insight for future ecological studies and water
quality assessment.

Keywords: Mollusks, Euphrates River, Raqqa, Syria

*Masters student- specialization of Ecology and zoological
Classification, Department of Zoology
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1- Theodoxus fluviatilis

2 -Melanopsis praemorsa

3- Biomphalaria sp.
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4- Corbicula fluminea

5- Corbicula fluminalis

6— Unio homesensis

7- Unio tigridis

8-Unio mancus
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A Study of Tectonic Subsidence and the Evolution of Sedimentary
Sequences During the Mesozoic in the Deir Atiyah Area
Moussa Shamali*
Dr.Abdul Karim Al-Abdullah**
Dr.Samer Al-Bab***

Abstract
Analysis of drilling data from the Deir Atiyah 1 well, located in the western
Palmyride zone, revealed three main stages of tectonic subsidence (A, B,
C) corresponding to the Middle-Upper Triassic, Jurassic, and Cretaceous,
respectively. Stage A represents significant subsidence accompanying the
deposition of the Kurchina Anhydrite and Kurchina Dolomite formations,
with subsidence decreasing during the deposition of the Butmah
Formation. This stage reflects the formation of the Palmyride basin during
the Permian-Triassic. Stage B corresponds to mild subsidence in the
Jurassic, representing the post-rift thermal subsidence following the
Permian-Triassic tectonic subsidence, followed by uplift at the end of the
Middle Jurassic. This stage aligns with the deposition of the Kamshaka
Formation. Stage C corresponds to gentle subsidence during the deposition
of the Rutbah Formation, increasing substantially during the deposition of
the Hayane Formation and the lower part of the Judea Formation, then
gradually transitioning to uplift during the deposition of the upper part of
the Judea Formation. This uplift is considered related to ophiolite
obduction in the northern part of the Arabian Plate. Subsidence then
increased significantly again during the deposition of the Ramah Chert and
Shiranish formations. The study of sedimentary sequences based on
gamma-ray log data from the Deir Atiyah 1 well showed the presence of
an intermediate-scale regressive sequence corresponding to the Kurchina
Anhydrite and Dolomite formations. This is followed by a complete
sedimentary cycle (transgressive-regressive) corresponding to the Triassic
Butmah Formation. Above this lies a second sedimentary cycle
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corresponding to the Jurassic Kamshaka Formation, which is transgressive
in its lower and middle parts and regressive in its upper part. This is
followed by two Cretaceous sedimentary cycles: one encompassing the
entire Rutbah and Hayane formations and the lower part of the Judea
Formation, and the second representing the upper part of the Judea
Formation and the Sawan Ramah and Arc Marl formations. A new
transgressive sequence then begins, corresponding to the Shiranish and
Arc Marl formations.

Keywords: Subsidence, Transgression, Regression, Sedimentary Basin,
Depositional Environment.

*Doctor student — Lattkia University — Faculty of Science — Department of Geology.
** Assistant professor — Lattkia University — Faculty of Science — Department of Geology. .
***Assistant professor — Lattkia University — Faculty of Science — Department of Geology.
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