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Abstract:
Introduction and objective: The rate of isolation of Pseudomonas stutzeri
has recently increased significantly worldwide from clinical samples,
especially sources of contamination of medical environments and as a cause
of acquired sepsis resulting from the colonization on the surfaces of various
medical instruments. To date, the world has not recorded any deaths due to
this bacterium, but the increase in the number of medical reports about it
globally is ringing the alarm bell towards it. In 2024, this study was able,
for the first time, to prove the spread of Pseudomonas stutzeri also in Syria,
and as a cause of acquired sepsis in children of different ages, reaching
premature infants with weak immunity, and to confirm its ability to colonize
the surfaces of medical instruments, and to form biofilms that may become
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resistant to all chemical treatments in the future. This study was based on
the importance and seriousness of the above and directed towards isolating
and diagnosing Pseudomonas stutzeri and providing an accurate description
of this bacteria and emphasizing the most important laboratory
characteristics that help in confirming its spread, and knowing the extent of
its response so far to the applied antibiotic treatment compared to other
pseudomonas sp. species , and proposing future solutions based on plant
alkaloid products to confront its spread .

Methods: Blood samples were collected from the University Children's
Hospital during the period from 5/29/2023 to 1/8/2024, and the frequency
of the appearance of Pseudomonas stutzeri samples was monitored in
coordination with the hospital laboratory, and then the necessary cultures
were performed on differential and qualitative media and a set of biological
tests were applied to distinguish Pseudomonas stutzeri, and after confirming
the type Pseudomonas stutzeri, a sensitivity test was performed against a set
of antibiotics applied for treatment. At the end of this research and as a
future step to treat this germ and to combat its ability to form biofilms,
alkaloids of Papaver sp. from the Papaveraceae were chosen as the most
powerful medically as a future treatment.

Results: This study confirmed the beginning of the spread of Pseudomonas
stutzeri in the various departments of the University Children's Hospital and
as a cause of acquired sepsis among children. The study showed that the
spread of this germ began to be recorded since 2023 until now, but
Pseudomonas areuginosa is still the most tense and present with complete
resistance to antibiotics compared to Pseudomonas stutzeri, which showed
acceptable sensitivity to some antibiotics and with halo diameters ranging
between (10-20 mm). What is noteworthy is that the samples collected from
the same germ during this research showed the presence of two different
strains in terms of the pattern of hemolysis and in terms of antibiotic
resistance, as the non-hemolytic strain was the most resistant. Therefore, the
extract (stem and fruits) of six species of Papaver sp. in the Syrian flora
(Papaver hybridum, Papaver rhoeas, Papaver dubium Papaver
polytrichum, Papaver umbonatum, Papaver syriacum) was applied, and it
was recorded Abstracts: High efficacy, especially for the two types Papaver
dubium, Papaver syriacum with halo diameters ranging between (35-40
mm) on average.

88



Lol a glal) Al e daala daa
O s L) 0 Cun e ) qud qupl daaa 2025 ale 11 332) 47 Alaal)

Conclusions: This first study in Syria confirmed the contribution of a new
type of Pseudomonas stutzeri in the infection of acquired sepsis and a
significant increase in antibiotic resistance between two different strains in
terms of the pattern of hemolysis, accompanied by the previous absence of
diagnosis of this type as a cause of infection and reliance only on the return
of the infection to Gram-negative bacilli sensitive to antibiotics, and at the
same time this study provided future solutions to confront the spread of this
bacterial type, especially in light of the increase in antibiotic resistance, and
by relying on products that are bio-safe for the environment and the health
of the patient. The Syrian flora is characterized by its great richness and
diversity of sources and the ability to develop them, which are alkaloids of
the (Papaver sp.) with an important medical history.

Keywords: septicemia- Papaver sp.- Antibiotic resistance- The alkaloids
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Pseudomonas stutzeri 44131 g i Jie 5 addil 4 m & 4ol Al )2
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cllile dgylasyll A8 o (1) a8y Lakadally (3) a8y Jsaall 3 jalh s LS i) caaa
iyl b Pseudomonas stutzeri gl by L) Gua e (JN) Agpall Jias
Aeromonas sp. (i e Led (geamll A0l saals due Calalsg 4000

A adSall al) ) cliall A G g el ) sgdal Aysiall qundl) 1 3 2By Jgandl

Val
id

(AN
Freque | Perce Valid Cumulative
ncy nt Percent Percent

Total

20

100.0

100.0
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50%
45% ———A45% 4 45% —
40%
35%
30%
25%

4— Pseudomonas stutzeri

+— Pseudomonas
20% aeruginosa

\
15% \ 4— Aeromonas sp.
10% *

5%
0%

Pseudomonas Pseudomonas Aeromonas sp.
stutzeri aeruginosa

adll ) gpae A ARLAAl) Cillg 3l 1ol dad sl Ay sial) cunadl) @ 148, Jakadal)
Al 38 A Sk sl gl

Pseudomonas stutzeri g il (gpaall jaaiall ~3-2-2

e e Jg =l Pseudomonas stutzeri ¢ o “éjj\ﬂ il Gt Bl il iy
Capals 5 €(2) ) IS dmsl sl liaall (e e gy o ¢ 3ikad 3 pxalal) JlY)
O desana Galiing cAagipall oa Jsa Al Claabiall (e desans g Aliall e ol
Sudbpedia yeciégiia e Calahial) Adlsde ahall Al cluac gl gl clylaay)
oo sl Ol gan Da King B L Je Wiy cMaConky, EMB, s e 5580
Pseudomonas aeruginosa, ) Ay @l bys 8 ) shed) dxual)
-(Aeromonas sp.
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Loy L Pseudomonas stutzerl Cpaniaal algd)gall JCA) 12 A8y JSAl)
-al® Cmeli miliiy Choco-agar — Blood agar
s Sloslls d o) Adlus DB, s U dulay) Pseudomonas stutzeri <l
Gilagy (A el b ol lall Bl aly SIS jeds ol lalS ey e Wy el
Ohile ae lia Alad) s 5 Ausie 420 40 e el Adladl 3)hall cilapa Vs dlladl s L)
Daadl adall @ld e Lelie 5 Al Aeromonas sp. s Pseudomonas areuginosa ¢
O Dpeall e Al <y 8 syl (ailg)l g lsl 3L e Pseudomonas stutzer/
Taa g dadly g3g 43S0 psll) g lpind 483S5 saAS dasal abik i Aeromonas sp.
il yaninun g dy)lat) dasal 6 Pseudomonas areuginosa a.,\bts.d\ 1A i yantiealls
Wil s e Pseudomonas stutzer/ of cus 8 shaas daly 535 486K diaidie
Cros I B 25LERY ) paional) sy iiaal i O paninoall Saan Aadl) 255 pac s ipal]
(2)d) JSal By adl Pl o cdaad oy 530 e gsill 1a o Bhaaall cilaal)
(4) & sl
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Pseudomonas areuginosa wiilg 3 & s o 4y iills dalgd) c)LaaY) 14 A8) Jgaal)

Pseudomonas stutzeri 5 Aeromonas sp. s

Pseudomonas Pseudomonas Aeromonas
areuginosa stutzeri sp.
Oxidase test + + +
Catalase test + + +
Indole - - +
Urease - - +
Lactose
fermentation i i )
Glucose
) - - +
fermentation
Manitloe
. - - +
fermentation
>44 ° ¢ - + -
Nacl - - -
Blood agar o Bly v
EMB +\- +\- +\-
MaconKy +\- +\- +\-
King B +\+ +\- +\+

Pl las) il —3-3-3

Cre S Ao gana olad 322e%a 5 4all 40d 44 5lie PSeudomonas areuginosa élhia
Pseudomonas stutzeri g 4:,lia Aeromonas sp. A&l lalis 4ysall Glalall
e G oladl cliall (< gl claball (el slad Guad a3
CulS aal)l Plas) Jaad o el jlidl x5l b cdlial Pseudomonas stutzeri
D AL G s 8 dggan) calaliall e ola Leat JSY1 o all A1) DL
a8y Jsaall sy Cum dall 038 8 Ayall claliall Calef olas Al daslie cond Alal
Sball olas (sat il bl (e Ay jrall @il 3 15l aan o (2) @y Lkl (5)
. Ampicilln, Gentamicin, Imipenem, Amikacin, chlorampnenicol gl
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43)ae Pseudomonas stutzer 3! Asad) cilaliall olad Guwadl) HLEA) 1 528, Jgand)
<yl st dawgidlAV: ) Aeromonas sp s Pseudomonas areuginosa s

(@l
95%
Confidenc
e Interval
Mea Std'. Std. for Mean | Mini | Maxi
N Devi | Erro
n . Low | Upp | mum | mum
ation r
er er
Bou | Bou
nd nd
Ampicill 8.06 | .115 | .066 | 7.77 | 8.35
n |3/ 67| 47 | 67 | 98 | 35 | 300 | 820
Amoxicil 0.00 | 0.00 | 0.00 | 0.00 | 0.00
lin 3 00 | 000 | 000 | 00 00 0.00 | 0.00
Gentamic 13.1| .230 | .133 | 12.5 | 13.7
in |3|333| 94 | 33 | 596 | o70 | 1300|1340
Meropen 0.00 | 0.00 | 0.00 | 0.00 | 0.00
em 3 00 | 000 | 000 | 00 00 0.00 | 0.00
Imipene 9.66 | .577 | .333|8.23|11.1
m |3 67| 35 | 33 | 24 | oog | %00 | 10.00
Amoxicil
P.aeru lin 0.00 | 0.00 | 0.00 | 0.00 | 0.00
ginosa | \Clavulan 3 00 | 000 | 000 | 00 | 0O 0.00 | 0.00
ic
. 249 | .115 | .066 | 24.6 | 25.2
Amikacin | 3 333 47 67 | 465 | 202 24.80 | 25.00
chloramp 15.0 | .115 | .066 | 14.7 | 15.3
nenicol | S| 667 | 47 | 67 | 798 | 535 | 1200 | 1520
) 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Doxyline | 3 00 000 | 000 | 00 00 0.00 | 0.00
Penicillin 0.00 | 0.00 | 0.00 | 0.00 | 0.00
G 3 00 | 000 | 000 | 00 00 0.00 | 0.00
Vancomy 0.00 | 0.00 | 0.00 | 0.00 | 0.00
cin 3 00 | 000 | 000 | 00 00 0.00 | 0.00
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Cephalex | 3 Oc')%o (())(())(()) %88 06%0 06%0 0.00 | 0.00
Ce{géaxn 2 0(-)%0 %-88 %-88 06%0 0(')%0 0.00 | 0.00
Total | 5|52 | 00 | 520128818 000 | 25.00
Amﬁlcnl 3 265;6 Aégf %(;376 9;(136 %)%5 0.00 | 860
Aml(i):lc_” 2 0(.)(())0 %88 %88 0(-)%0 0(-)%0 0.00 | 0.00
Genitr?mlc 2 %)g-g -3;16 -%%0 égg %3%52 17.20 | 17.80
Meropen | 0(-)%0 %88 %gg 06%0 06%0 0.00 | 0.00
Imirﬁ)qene - .39:)33 %757 :;%3 1.-10 1%26 0.00 | 1.00
09

Am(_)xicil

o 2 8 55 92/ 2 o0

eria Amitacin 5| 163 519 [ 300150 [ 175 [ 1o o0 16 00

000 | 62 | 00 | 092 | 908 | '

g:;ﬁ:gm 2 %3%71 -%%8 %@6 i%-g %3%88 19.00 | 19.50
Doxyline | 3 0(')%0 %gg %88 0(')%0 0(')%0 0.00 | 0.00
Penlélllln 3 0(.)%0 %88 %gg 0(-)%0 O(')%O 0.00 | 0.00
Vancomy |, 0(-)%0 %gg %gg 0(-)%0 0(-)%0 0.00 | 0.00
Cephalex | 3 0(')%0 %(())(()) %gg 0(')%0 06%0 0.00 | 0.00
Cemaxi . .380 .56129 .?6%0 990 1(.)%9 000 | 90

8
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31433 | 752 |120|1.89|6.77

T 19| 59 | 356 | 473 | 70 | 48 | %00 | 19O
s3] 13 2 4] 228 on 1
"M 12| 00 | 000 | 00 | 00 | oo | 0% | 000
Genitr?mlc 3 %4(1571 26%8 %SE;G fg’)g 184:;3 14.00 | 14.50
Me;g]pen 3| g | 23 10| WA 1131470 15.00
Imlgene 3 %)%g 56129 ?6%0 gégo %;%)85 10.00 | 10.90
Am(_)xicil
\Clavtian| ®| 00| 000 | 000 | 00 | 00 | 000 | 000
ic

psrtiuéze Amikacin | 3 26%71 26%8 %@6 i%g %%g 20001 2050
chloram | 320 | .15 | 6051 1771235 50,00 | 22.00
Doxyline | 3 0(')%0 %88 %gg 06%0 06%0 0.00 | 0.00
i 5 52 4304910 on |
3 2 58 T o o
Cephalex | 3 0(')%0 %(())(()) %gg 06%0 06%0 0.00 | 0.00
o P8 5 40 o o
ERHEE ST

A;ear:o Amﬁicill 3 66%0 37821 %gg 5.84 igj 60 | 9.00

74
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Amoxicil 166 | .288 | .166 | __. | .883
lin 3|7 68 | 67 .5;30 g | 000 | .50
Gentamic 14.9 | .115 | .066 | 14.6 | 15.2
in |3 333| 47 | 67 | 465 | 202 | 1480 | 15.00
Meropen 0.00 | 0.00 | 0.00 | 0.00 | 0.00
em 3100 | 000 | 000 | 00 | oo | Q00 | 0.00
Imipene 166 | .288 | .166 | ... | .883
o 3|7 63 | 67 .520 g | 000 | .50
Amoxicil
lin 0.00 | 0.00 | 0.00 | 0.00 | 0.00

\Clavulan | | 00 | 000 | 000 | 0o | oo | %00 | 000

IC

0 18.1 | .288 | .166 | 17.4 | 18.8
Amikacin | 3 667 68 67 | 296 | 838 18.00 | 18.50

Chloram 9.83 | .288 | .166 | 9.11 | 10.5

onenicol || 33 | 68 | 67 | 62 | 504 | 920 | 1000
Doxyline | 3 | %00 | 900 | 900100010991 900 | 0.00
Penicilin | 5 10001000 | 0.001000 000 .05 |4 gg
o 5 O 0 0 0 o oo
Cephatex | 3| %00 009 10.0010.00 10001 409 | 0,00
oot | 630 85 0% 0% 0| o
o | 3380 638 102 | 173|587 | o | oo

9] 51 | 196 | 193 | 63 | 39
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30.0000
25.0000 +
20.0000 i R » » .
15.0000 7?*7 72#,—,7,
10.0000 o + <&
50000 LA AL B
0.0000 ad e ¢ g / \““
o fo = o lC =—Mean
g = = 9 |g
O =
[ s b | ©
¢ < 5 =2
Nt - E
g
&
&
Paeruginosa | Pstutzeria pstutzeriB aremonas

) AN a5 3 g il olat Ay guad) culaliall Jagits YW s gie 45 e 12 o8 ) aladdll
.( ed.“ a.“A J...\'Qb - ‘am Mha
soalaiall bl il cleadall Allad HLadl) -3-3-4

ola3 Papaver sp. (sladall cilaysl dlad HLaY e 5aY) 38 8 duhall Cag
g sl 1 ol e sl all 5 A jall A5l mill e Uil ¢ Pseudomonas stutzeri
ALl dgag e chglall sV mdandy ldiiall ) Hlesiad e 5506 oo s a])
Aglled il 5 LA gad) claball (e Y 3axias Al 4nd Laslie il Alls caall Ala l)
olad Badeiay dali 4nd daglia caSlial g cpall Alla sl ADL) e 43l cladal)
anaill 138 il iy oDl sale Alexioalls Auhall oda & Al dypall cilaball il
Pseudomonas olxi Papaver sp. e cudl ¢ 15 coladal 5Kl dladll duh)l g
Papaver dubium (uesll dapldl)l Ll M culSy pall Al e stutzeri
O Cunglp VL sl %50 I Aah olad g8y » ,Papaver syriacum
sl ae Alie Gaadall MK JE Ak gAY sl gl clas (o 20

.(7-6).3, Js2all Papaver dubium ,Papaver syriacum
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Al aglad) Al e daaly U
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Pseudomonas e dsaaal) yailly (glud) ciladd 4dlad Lad) cillawgia 1 628y J )
o ale Al aall DAY e stutzeri

95%
Confidence
Interval for
Std. Mean

Mea | Deviati | Std. | Lower | Upper | Mini | Maxi
N n on Error | Bound | Bound [ mum | mum
fruil ph 3 9.93 11547 .066 0.6465 10.220 9.80 10.0
00 1 33| 67| 2 0
pr 20.0 .033( 19.889| 20.176| 20.0| 20.1

3 .05774
2 333 33 9 8 0 0
44. ) 43.232| 46.1 44.0| 45.
pd 3 6 57735 333] 43.23 6.100 0| 45.0
3 667 33 4 9 0 0
pp 3 15.0 00000 .000| 15.000( 15.000| 15.0|] 15.0
4 000| ° 00 0 0 0 0
pu 34.6 400 32.878| 36.321| 33.8| 35.0

3 .69282
5 000 00 9 1 0 0
40. . 40. 40. 40. 40.
ps 3 0.0 00000 000 | 40.000| 40.000| 40.0( 40.0
6 000 00 0 0 0 0
To 27.3( 13.432] 3.16| 20.692| 34.051 45.0

18 9.80
tal 722 17| 599 6 9 0
rui5 ph 4.33 .166
3 .28868 3.6162 | 5.0504| 4.00| 4.50
0 1 33 67

pr 16.9 .033] 16.823| 17.110| 16.9| 17.0

3 .05774
2 667 33 2 1 0 0
pd 39.8 133 39.293| 40.440| 39.6| 40.0

3 .23094
3 667 33 0 4 0 0
pp 3 9.93 11547 .066 0.6465 10.220 9.80 10.0
4 33| 67| 2 0
pu 30.0 .066| 29.779| 30.353| 30.0| 30.2

3 11547
5 667 67 8 5 0 0
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ps 4| 385] 1500| 000| 38.500( 38.500| 38.5| 38.5
6 000 00 0 of o] o
To 23.2| 14.120| 3.32| 16.255| 30.299 40.0
18 4.00
tal 778 72| 829 7 8 0
stem ph 25.0 .066| 24.779| 25.353| 25.0| 25.2
3 11547
100 1 667 67 8 5/ of o
pr 15.1 133| 14.559| 15.707| 15.0| 15.4
3 23094
2 333 33 6 of o] o
pd 35.2 .200| 34.339| 36.060| 35.0| 35.6
3 34641
3 000 00 5 5/ o] o
pp 10.0 .000| 10.000 10.000| 10.0| 10.0
3 .00000
4 000 00 0 of o] o
pu 14.9 .066| 14.646 | 15.220| 14.8| 15.0
3 11547
5 333 67 5 2| ol o
ps 20.0 .000| 20.000| 20.000| 20.0| 20.0
3 .00000
6 000 00 0 of o] o
To| .| 20.0|84663| 1.99| 15.845| 24.265| 10.0 35.6
tal 556 5| 554 3 8] o]l o
stem ph 19.8 166 19.116| 20.550| 19.5| 20.0
3 28868
50 1 333 67 2 4] o o
pr 9.66 166 10.383 10.0
3 28868 8.9496 9.50
2 67 67 8 0
pd 30.1 .166| 29.449| 30.883| 30.0| 30.5
3 28868
3 667 67 6 sl o] o
pp 5.83 166
3 28868 5.1162| 6.5504| 5.50| 6.00
4 33 67
pu 8.00 .000
3 .00000 8.0000 | 8.0000| 8.00| 8.00
5 00 00
ps 20.1 .166| 19.449| 20.883| 20.0| 20.5
3 28868
6 667 67 6 sl o] o
To 15.6| 8.8076| 2.07| 11.231| 19.991 30.5
18 5.50
tal 111 8| 599 2 1 0
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Pseudomonas (Ae duzaead) 3pailly ladl cladA Adlad Lad) iy Sa : Tad) Jgaadl
. ala G Aulia stutzeri

Species
oo | Pr2 | Pr2 | Phi | Ph1 | Phi e
201 | 20 | 20 | 98 | 10 | 10 %100 > stuzert
17 169 17 | 4 | 45 | 45 %350 '
Pr2 | Pr2 | Pr2 | Phi | Ph1 | Phi Species
Stem
154 | 15 | 15 |252| 25 | 25 %100 > stutzert
95 | 10 | 95 | 20 | 195 | 20 %350 '
Species
Pp4 | Pp4 | Pp4 | Pd3 | Pd3 | Pd3 e
15 | 15 | 15 | 44 | 45 | 45 %100 > stutzert
10 | 98 | 10 | 40 | 40 | 39.6 | %50 '
Species
Pp4 | Pp4 | Pp4 | Pd3 | Pd3 | Pd3 Stem
10 | 10 | 10 |356] 35 | 35 %100 > stutzer
6 | 55| 6 | 30 | 30 | 305 | %50 '
Ps6 | Ps6 | Ps6 | PuS | Pu5 | Pu5 Species
Fruit
40 | 40 | 40 | 35 | 338 | 35 %100 > stutzer
385 | 385|385 | 30 | 30 | 302 | %50 '
Psé | Ps6 | Ps6 | Pu5 | Pus | Pus Species
Stem
20 | 20 | 20 |148| 15 | 15 %100 > stutzer
20 | 20 | 205 | 8 | 8 8 %350 '

LAY 13 Aiga e Al Gub ) one-way ANOVA lis) mils caaa

Gl Al Al £ 1Y) o Akl cladall Gk e Aaslll il clV e lassiag

Lt <Vl Glhugie gn <Y ob (8) M) Jsnall miase s LSy ¢ ilasal

sie dy5ine %100 5550 2ic Pseudomonas stutzeri olas daudl ¢ 1550 HLall culadia

iy i) (Elasal) g1 saliad) Aledll 3 dids 558 @la o 61 0.05 AV (g5

M Slad) Ml dualy ) g ISy ¢ %50 DAl 3G Load dygiea 38
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g8 bl el clawgial ANOVA [Lad) gilii :8 a8 saall

.(ph1,pr2,pd3,pp4,pusb) Galasal)

Sum of Mean
Squares Df Square F Sig.
fruil00 - Between 3065.536 5|  613.107| 4432.100|  .000
Groups
Within Groups 1.660 12 138
Total 3067.196 17
ruis0 Between 3389 378 5 677.876 24403.52 000
Groups 0
Within Groups 333 12 .028
Total 3389.711 17
stem100 Between 1218.144 5| 243629| 7308.867|  .000
Groups
Within Groups 400 12 .033
Total 1218.544 17
stemS0 - Between 1317.944 5| 263589 3795.680|  .000
Groups
Within Groups 833 12 .069
Total 1318.778 17
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