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Preparation, Characterization and Evaluation of a Natural Clay-

Based Formulation for Cutaneous Leishmaniasis Therapy

Abstract
Cutaneous Leishmaniasis represents an increasingly significant health

challenge in Syria, particularly in Aleppo Governorate, which remains a
well-established endemic focus. Due to the limited efficacy, high toxicity,
and considerable cost of conventional drug treatments, there is a growing
need to develop safe and effective topical formulations derived from local
natural sources.

In this research, a combination of natural components, previously
investigated for their activity against cutaneous Leishmaniasis, was
selected, including Aloe vera extract, pistachio peel extract, and bee
propolis extract. These extracts were incorporated as an emulsion into a
topical clay formulation based on pure Aleppo “biloun” clay, known for its
drying and high absorption properties. The formulation was further
supported by Jabboul salt, valued for its antiseptic effects, as well as zinc
oxide, which contributes to dry and reduce irritation and infection. Olive
oil and castor oil were also used because of their moisturizing properties
and their soothing effect on skin irritation. This study included an
evaluation of the physicochemical properties of the prepared formulation

such as texture, homogeneity, emulsion type, distribution, pH and stability,
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followed by an assessment of its efficacy on eleven volunteer patients
suffering from cutaneous Leishmaniasis unresponsive to conventional
chemotherapy, after receiving meglumine antimoniate according to
standard protocols.

The results demonstrated that the developed natural clay—based
formulation has suitable physicochemical properties and remarkable
improvement in patients, reflected by a reduction in lesion size, decreased
inflammation, and diminished exudates, after four weeks of application
with no notable side effects. These findings indicate that the developed
formulation is a promising adjunctive option in the treatment of cutaneous

Leishmaniasis.

Key words: Cutaneous Leishmaniasis, natural clay—based formulation,

Aleppo biloun clay, Jabboul salt, Aloe vera, pistachio peel, bee propolis.
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Study of the sun-protective capacity of rosemary leaf extracts
prepared using different extraction methods and solvents

Abstract

The plant kingdom, with its diverse medicinal plants, offers alternative,
safe, and more acceptable therapeutic and cosmetic benefits for
patients, including protection from harmful solar radiation, which is
protected pharmacologically using physical or chemical sunscreens, or
both.

Physical sunscreens face challenges due to the white film that forms on
the skin after application, while chemical sunscreens raise controversy

about their long-term safety, which has led to attention being given to

plant extracts with sun-protective properties as a safe and economical

alternative.

The use of rosemary is currently of great importance in the cosmetics
industry due to its widespread use in Syria and its numerous benefits.

In this research, eight extracts were prepared from dried rosemary
leaves using two extraction methods. The first method was extraction by
denaturation followed by ultrasonication, and the second was extraction
by denaturation followed by electroshock. Four solvents were used:
absolute methanol, absolute ethanol, distilled water, and absolute
ethanol + distilled water in a 1:1 ratio, all at room temperature. The
experiment was repeated three times consecutively.

First, the extraction yield for each method and the solvent used was
determined; then the flavonoids were qualitatively detected, and the
total amount of phenolic material in the extracts was determined
according to the Folin-Denis method based on the standard series
prepared from gallic acid and using a spectrophotometer; and finally,
the solar protection factor was calculated.
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The results showed that the ultrasonic necrosis extraction method
yielded the highest efficiency compared to the electro-shaking necrosis
method when using the same solvent. Regarding the solvents
themselves, absolute ethanol extract yielded the highest efficiency
when using the ultrasonic necrosis method, while ethanol extract with
distilled water yielded the highest efficiency when using the electro-
shaking method. The SPF value varied among the solvent types as
follows: distilled water with ethanol yielded the highest value, followed
by absolute ethanol, then distilled water, and finally absolute ethanol.

The ethanolic extract was worked on, and positive results were recorded
when detecting flavonoids, while the total amount of phenols amounted
to 85.25 g gallic acid equivalent/1 kg dry extract and 21.29 g gallic acid
equivalent/1 kg dry plant.

Keywords:

Sun Protection Factor, sunscreens, extraction, rosemary, solvents, green
extracts.

Latiall -1
Citay ) (ga qipe sia 1.7 oty Cum L) s b Balise 5891 guinal) Alal) sy
gl Laa iy canall 5yl JJaie 0y50 (e Slimd Apnaagall elsall oy (3l (e alal
L2, 1T el Aty 5 guially 22831 ISy LIS Aal) Jalsall o 3p0ad) 3 J5Y)

Gt Ay Adyal) 2V IR ehpenl) cin 2adY) (e oany IS Gl g ()5S

(oYl Ol A8l jaas dpwedll 4xiY) i3 .[3] (UVA, UVB, UVC) i)

pdall (8 i giall JgpunadlS (J6S S5 508 (53 (g0 210 D (aalid JSIE (i paty Cam
36



dauall g Agdal) a gladl Adudas oaan daals daa
Bgw Ol 3 daal) diug | 30 Aadl dana plad 2026 pls 1 2al) 48 alaal)

al barin paiay aaluds AadY) odgd el die alaall ol e Al 8 aaliy Lae
OB GRmoat Gob oo daball Al sty NO cuill sl 2l Gob oo
Al el Loke 4V oda aadidy 1118 slaeS laye oo Sl cciligg u¥)

[2,4] Glealls agaalls LSV z3e 3 deadivsal) A sall dpalall 355000

i Cua B Dl Tanadid) 35 2B candl) ity Gadall (adadl) Casny Jiliall
CnsSis Aigual) 22 p20lly ualll Bgyms Al Baandly [5,6,7 Jaladl il (e A g
51 opskis o) £y ) (o33 Law Alall LAY (ganSlill sleay) 535 qasmsy [1] o5V
s iy 10000 o Sisas alal) gy Gt gsde Jlsn gty dle IS 3
Ol Ay angll Jia uadll 2 Limjas FSY) auall lalia (555 ¢ Candll laal

61 Gl Alal SSYI & ) el

ot a8 Ll 53 gmsall iliyial) ddanlss ylall 2asY) oda (pe Lol 4uis dlal) ey
S alall sy Canniy (pidlal) a2 03 20855 ¢ N gl ol ld gl (pdlsal)
12 Tl 4yl iy SV stad salpall AadY) sl S gl (aiay
=i Leo calall 8 s sgnsal) Lleal) jualic a5V odg] ainnall (myail] ditiuy
2 Juailly sl ials padle o bl o Gl alasiulS (Al Gl Al dles

(2] el gl lasiud

A 5)al) iyl e Alal a3 AV ana Clpantioe Ll e Ll Ol Ciges

e il layudl alyg¥) cclinail iy aseny Aawalll (o)all Aacaiall dpucll

il Sy el cldlaylls smill Lo sae AV ana JISAL Lpuadll Ll 50

il APl mliaally dreadl) Glpasioe Chiise Ji e leaial Qi Al

Lrsadl) GBI L dypme s dgsme ) casedl) sl Jalall g5 Consny dsall) LN

(TI02 asulicll 4l 5 ZNO clipll apsl Jie 6l3e dpsads Eildly o Lysmal) e
37



Cilnda g GadAiul (3 sk aladiuly 3 pdasal) Jaad) JulS) 3ol clualiviod duaadd) 4380 gl 5 a81 A

LAl e psll 138 daly gy leuSa Bl LatY) Ge sl Blea o sl
Lkl 2 ylall e A1 o Lanl) A6all Cansy Abiaatl) Aalilly (3l ilaad Asedl)
e sl Eldl; & Typumall Fpendltll AL G 3L ADUL ey AV Lgany
Gl gjlly CBlldly lalildl ) 2yl (PABA) sl cligsusined Bl Jia
leils Gl 5Ll 2xdY) e sl Ales o Jaxts AISH Cliidas Jglaayills
OWY) o Bl il Lpalll S (e gl 138 Anly clgaliaial yh oo
(2t el gy Ligia 2l 4l o Cia S

ol (e dlaall Jale da Cavn 40 5eY 1 o lsalls o 13800 3ylaY Lot Al il ) Cans
led any ) diail) sadl) e Jy 3 (SPF) Sun Protection Facter o L
i) Al (g L3S il iy SPF Gy L[8]5)lall 401 02 (0 alall padiiual) el
S e laguda ouall) L e s e MED Dleal cud il Gl 358
9] asadl) gl ane s ala e i) s ) AU o8 (e A

SPF =43,6 J 058 o ey ANVISA daall 4006850 daba o)) A0S ol yy g
2] et 5 SPF=15 gy dpusaill cllsll adiially ) Siall alazin¥l FDA  a s

72,90 .97 lsiay dpnndidl (358 42y SPF=15,30,50 dasy asalll 5l Canay
[10] S e %

Gk )5 s g (o i) Ll L Ao e 55l 8l clplull ks
igia AT jalas ) aasil) 5 (gl dea 0o And) 02a Hhlde e 3all el )
Al \iSlaay Aagalall cailS8 (AntY) 038 e Aglead) e 50l Loy LU ST 5 daliaidl
Aoz sloagy il (alasS Lulie HLa S ce Sl daulie Shy de i) dpusall

J117 Astal) ol gal)

38



M\JM\NM\M oaan daals daa
Bgw Ol 3 daal) diug | 30 Aadl dana plad 2026 pls 1 2al) 48 alaal)

A5 JalgaS Alall clalitiuall alain) 1) &l coluhyally cpfiald) HUsl 43, Lo 1aag
Cllall et (B Sl (e el A il Bee ol dsnude daed
) Al (aleally clsd ol ald (S [12] g lliee ) k)
Ledaliiy dglal) clilal) 8 clad g3 68308l J 53l (e el (ssimall Tyl ([ 7] culad 53 8514l
anll 48 A (ald IS5 alal) A3 0305 e Al 8 1ysd cali Ll 5003 sliadl)
sl Glea e cla o @Il dal) 4kl clalitua) Jass [13] saustill slgay) oo
Aasdyall Jadlg ) Ssmg s At 038 aliatial Gipla o Fmnsdial) (358 28] il (e

5] 32T sl ysn Gpb oo o [2,3] Ly & dphall Clilal)

Loses Lialy (85580 B yuially )8 gially 8 juadd] dails dpall LAl (e Joadl JS) il 22y
daiill dygall Gl pall ol bl 1agd asatl 815l 00 Ayl 4 1)Ul e Las
deliall 8 aslipdes Ui paussi ) 3auSOU aliaal laysas Juadl QST 8 53 sall Ayl
iluadll ' Rosmarinus officinalisl Juall JuiST Caiay .[14] dolueailly 4803801 45 sall
dphall 3L de Glaeh s JS8 syamall Aplaall QUL o ingy oAysddl
& s bugial) () ad) aihase ol Giligs e ) leelil Juay cslpiadll
Mmay 5l dliaes el sl Jidiall adal) 4z cula ) Allad) elail ppes
15] dal cbils e il ) ZSLeaYl deadaDU ddadla saleg QS adiin (s Sae
s8N Gaeny Sl Gaen 1 il BiS) s 8 legd SV Aaal) @Sl
Gl 5 gy V) Gmens Aijlaigsl) Gaess Il Y1 Gmens dlivasldl) Gaesg
AL Jaad) JS) il 0SS sleaal) Ll (g3 . [15]J 538 Y1y Jpma sy 58Sl
Alal) Vgl ) dacalal) sdes ddasiyall 3lal) dundidl) (358 AasY) alaial o 3,8])

J16] @lislays ) Graans s syl g o s3SI aany Aligiall

39



Cilnda g GadAiul (3 sk aladiuly 3 pdasal) Jaad) JulS) 3ol clualiviod duaadd) 4380 gl 5 a81 A

2 Jiall Q) s laliind Al 2810 58l A U alad) il 3 Canggy
ileal) Jele G Q8 e alaiel el clibie cilylay (adiiul Bihy lajunsd
Sl e Ay dmph dpwed SIS Lgaladinl LpiSaly claliid) odg) uadl]

» daadiual) cilsllg 53gally dlgall —2

daiiuall Agal) 1-2
dxiiaal) 4855 Linall aly e Canl) 138 3 deatiaal) Slsall 1 Jsand) cpuy

dalaal) dyidly Ladal) ol daadiiual) Slgall
Homs (Syria bl daall JlS) il
- hie el
(Eurolab).UK Bllaall Jsitiy)
(Eurolab)UK Gllaall Jsiliall
(Eurolab).UK O s
Titan biotech, india assial¥l a0
Titan biotech, india psngall Slige <
eurolab,England AL 4 a0 guall Sliga S
Titan biotech, india wabayll e
Medex, UK psn gall 2 0
Titan biotech, india psinall (3 saina
Titan biotech, india gl (3snina
Medex, UK il elal ol iaas

40



M\‘,;\*\H\e‘gﬂ\m oaan daals daa

Bgw Ol 3 daal) diug | 30 Aadl dana plad 2026 pls 1 2al) 48 alaal)
Himedia laboratories limited, India salaall Giaes
Himedia laboratories limited, India sl Gaea

- Folin—Denis il

Titan biotech, india Sl (paes

addall dgall 21 Jgaad)

daadiwal) BigaY) 2-2
Aaiaall 2505 Laal Al ae Canll 138 8 daadiiall 336291 2 Jsaall

dalaal) 45 )y Ladal) aly daadiial) 53gaY)
Al S dinlae
S|
Germany igall G5 zlsa¥) (s
(Hwashin Technology) Ultrasonic
Australia Cpindl) ae oudaling ehjas jlea

Magnetic stirrer
Velp scientifica

Sartorius TE214, Germany ol ())he
Switzerland Dlgall Al lea
(Heidolph Instruments) Rotary evaporator
Japan sl Gl il les
Spectrophotometer
(Shimadzu)
Ha L)

daaiiadl 332 12 Jgaal)

41




Cilnda g GadAiul (3 sk aladiuly 3 pdasal) Jaad) JulS) 3ol clualiviod duaadd) 4380 gl 5 a81 A

daadial) ey -3- 2

caad) 138 b deatiaa) <Y1 3 Joanl)

dad) Leadiieal) s
100ml,250ml B
100ml,250ml Giliad ]

25ml,50ml, 100ml daeas (3)lga
Iml ,2ml,5ml,10ml igle lase
S5 Sae 0,45 A3 S il
- Aalay s
s Ke 1000 ¢ iy Se 500 Sy S
- JolsS LA

Laadiadl cilsa) 13 Jgaad)
Jard) 3k -3
dduagiy ol aaa—-1-3
Aall (e 559V ADEN el DA Gass drala Lama (o ) Jiad) JIS) Gl s
palsill jsiall eley GhsY) due & [17] ailisine ol Aladl) dsall 585 005 Gy

lpaancth 8 o5 yeedi Baal DU (8 (3),5Y) b ¢ plaiall o Lally i (pe g ALl gally Ll (4
A (e cllee Jigad dal (e Syraa el L) diatas pladiuly

clalidioal) jwani —2- 3

dasdiond) ALY 3k -1-2-3

42



dauall g Agdal) a gladl Adudas oaan daals daa
Bgw Ol 3 daal) diug | 30 Aadl dana plad 2026 pls 1 2al) 48 alaal)

G Ajall 5)ha Aoy padldin) il G aeadl e By J5Y Auball oda 8 Ladie
Liseall (558 z)saV) alasinly U (Al 5 ey Galantilly Clisall psen (bl Yyl

) JsSsignll (385 Qllds AloeSl ol
Jsty) (alhaall Jgitinall 400N ludal) e 100mI ddlals caladl clal) e 109 ()5 &8

& 8 Opag baal lgmen lginhaat 5 ¢ ol Jiall JS) (e il 46ld juiaad
DAY Caailly (il Coatl el sad dggall (358 z15aY) Ayl aDATY] daglie
@rdall Jaall JalS eja) & 285 el saal  AlyeSl &bl A8yl Avadlaiul Zaylia o

AR Bl Ay

Olsal Al Slea aladinly LSS o5 Gag g Saa e aladinly Al cilisal) mali i o
Bladls esall g amy 203 5ha Gy bl it ) Wy Ga palatll 5 1yl
el Aiphalls Cudall 5 ey Calisg ol g;;,g‘,sjp\}st alada e llas s

AR el ahall 3 Al cladlal) s

odALNY d9a5e Glua —2-2-3

1ALl e padlAIY) 29350 Glea

(1) -oeeee Yield% = wl/w2 *100

18] e palaiivall Auall ()55 W2 caldd) Aadal) ()5 W1 Cua

il gL LAy aSh a8 Aardiual) Jillaal) jpiani- 3-3

43



Cilnda g GadAiul (3 sk aladiuly 3 pdasal) Jaad) JulS) 3ol clualiviod duaadd) 4380 gl 5 a81 A

& Blhaall Jstisll e G 8 agial¥) 3)8lS e 19 daut 1% psssald) 6 Jolaa
08slae sl i 100 I ) paal s

sl ga shidl cldl asgall linS (e 29 day 2% assall GlisS Jslas
Syleall sl e 100 Ml ) asad) Qe 28 Py

oaes e 0,125g ¢y @lls 5O/l 55 ol Jslae jumad 230 Glllal) (e Al
el ia Shaiall oLl anall JleSls 25 M Gras bylae (5l A Ly Gl
Jsladll e elai (0,1-0,6)g/1 Slllal) mes (0 S5l 3030 dple Al juiast &
Y

dasdl sb aadl (200-800)NM Jlaall e ) Jlaall il easa shal o
oYl

D Claisiil ge Abal) ids-1-3-3

Sleas adasiu) wi Galal)l il Gsase (0 29 ) Gl Jitia) (e 20 Ml Gl
zadif Ghsl aladiuly A gliall LA ciady ddels caal sad dfsall G5 sV
/ D g Nl dgas pe (38 JSE ST A Cadsl) el ylia) Lede il
oo LMl ) 1% Jsall) asnial) 0ol e TM Capal 2o sl )l Jelis .1
365NM dase Johu dnudil) G360 AasY) cans Gl el G < DAl
1191285 3gmy Ao Sl

44



dauall g Agdal) a gladl Adudas oaan daals daa
Bgw Ol 3 daal) diug | 30 Aadl dana plad 2026 pls 1 2al) 48 alaal)

wS5om Jslae e bl Be Caual oagagall aSgn Jels 2
3525 e Jy aly il 05 sels LAl e 1Ml ) IN oaseal)
[19] 2553 85040

1 ml ) Galayll eDIA Jolas oo il 332 Canal tgalayll @DIA Jeli .3
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3050 Bha Aapn DA 0 3 Ml jlaie cata Tagid s a4 Jel 4
o0 0,19 Wasay Canaly Bllaall JoliYl Lol o5 ¢ by e Jpeanll ia disia
saal sl sels «aBSH L) 5l men e bl sy aspisiiall (3yaise
- [21] Slads @Bl asas Je Jyy b

Lsia dayn 50 3l dapa Aadall e 3 Ml ik Cais oy i gl Jelis .5
e 0,19 asey Canaly ¢ Gl JeliYl lda &5 ¢ by o Jpeaanll s
Ju eal )y SR i) Wl IS Gana (e bl parg o Lisil) (3oansa
[22]255 80080 a5a5 e

oabaall (aas 0,59 g zies Tadall (e Imllaie 380 1 gl ¢ysulys Jelis .6
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[23] 255558000 35m5 Ao Jx 365nm
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SPF spectrophotometer =CF* £ EE *I *Abs
calally g Ll as) e dage Jsha S50 :EE
de el Ay ;|

+ A dad) alaial @ Abs

10 = msaill Jalxs :CF

sl b e culs o EE#1 o8
Wavelength (nm) EE*| .8
290 0,0150
295 0,0817
300 0,2874
305 0,3278
310 0,1864
315 0,0839
320 0,0180
Total 1.0000

Lnsall JIshY) Jilie EE*| il 0 4 Jgand)
: AdBlally gilidl) -

oA 39300 —1-4
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F
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58



dauall g Agdal) a gladl Adudas oaan daals daa
Bgw Ol 3 daal) diug | 30 Aadl dana plad 2026 pls 1 2al) 48 alaal)

Liliaa)) claliiondl 40a) oY) SPF i 45 seall 358z 15a¥) o (padantl) iyl i

owadi (Says o P>0,05 gsime e JSHA maes pe CBladll mead Gidphall G G4l
HEEIR

oD 50y il Ladle sa LS ale JS0 Alladll Gl adiiu) Gy
b bl A8k aay Asseall 5 el pladial Aam Gald IS8 sl LS
538 5aly) 43a =i Lo 13y [25]450a AawdU Jadll 48158l 50L5 bl L (adlain)
Ha Ay degena o Ayl dsall olgial G Lpsedl) 2a2Y) e Glasll o
e <[27] dmpb 30uS] Claliae Ll e chitag sl Hdall (€ e 508 L) lea
2553 8 a8 ) T8l ) JS) il A g1l Sl cpe el ggimall oy AilS A
Aplassll (men Jie gl Gagaalls dle 3855 i)l Sy 2alsy Gia (11,8 )
28] Gt sSlls J g pualslly iy il 185

G Sl e o e oY) SPF i Hliall el ae JiliY) Cilealiion Ciia
ALY LAl 5 SRad el & cpay Jaiisall Slalitinn W3 il 38 b Lisins
Mgl i) e 50l hid) el ae JeliY) cade o relld s oSy Glhd)
conadl) Aal pe Ay 5)8 L Al claySudl e AU Ssally Vil Jie dyaladl)
28 slhaall Jslipall cade Laiy

Terul caalll lahal 4l Causy Jaadl QS) el aslialivins 3 Al Ssall 3855 &l
o3¢} sailall SPF dad gl 4 Gl sl 58 385 20,41 MG CA/KG 4l
[29] cilaliig

: Gluagilly clalitily) -5
ralatiuyi-1-5

59



Cilnda g GadAiul (3 sk aladiuly 3 pdasal) Jaad) JulS) 3ol clualiviod duaadd) 4380 gl 5 a81 A

Zlsal & Cpdaa) padlatinl Sl aladial —1 b Le it AL Auhall DA (e
paa g 353yl 33k M ool Candl 13n 8 ((SlpeS g laa clast Afisa (3sb
Lora el Gluhyall G saaly adlaiul 48k aladtiul xe 45)Eall deddiin)l Gilydal)

LAl

S (llaall sty alatinds 4 seall (B8 2 )saVl o Cpdanill ddyylay (aMAIY) —2
oA 35350 Cun e JuadY) 2

Dbl Ll ae S aladiiuls Agiseall (558 7 lsaY L 5 el Aoy (adlaiul) =3
el Alaal) Jole Aad Cun (ge JumdY] 58 cadeS

Nl ol e Ml alfine sy dnnad 4855508 Ll Jaall QST cilialiiins —4

Lo gad Gilayiggdlally Lagac

: Glwagill-2-5

Syl Auhes ddbae A¥aa JWT Gen 4l Gl ddls) -1
il

DAY b 5asasal) g B A8 A5 Ay -2

60



dauall g Agdal) a gladl Adudas oaan daals daa
Bgw Ol 3 daal) diug | 30 Aadl dana plad 2026 pls 1 2al) 48 alaal)

: aaball-6

[1] Liyan Li, Lan Chong, Tao Huang, Yunge Ma, Yingyan Li,
Hui Ding 2023. Natural products and extracts from plants as
natural UV filters for sunscreens,Animal Models and

Experimental Medicine A review, 6 (3), 183-195.

[2] Walters,K.A.,&Roberts,M.S. 2002-The structure and

function of skin.In  Dermatological and Transdermal

Formulations.(Issue 1). (pp.1-40).

[3] LC Cefali, JA Ataide, P Moriel, MA Foglio, PG Mazzolalnternational

2016 Plant-based active photoprotectants for sunscreens, journal of

cosmetic Science 38 (4), 346-353.

[4] Weatherhead,S.C.,Farr,P.M.,&Reynolds,N.J.2012 Spectral
effectsof UV on Psoriasis , National Library of Medicine

1;12(1):47-53. .

[5] HASHEMI, Z. EBRAHIMZADEH,M., KHALILLM 2019 Sun
protection factor, total phenol, flavonoid contents and antioxidant
activity of medicinal plants from Iran,Tropical journal of

Pharmaceutical Research18(7):1443-1448

61



Cilnda g GadAiul (3 sk aladiuly 3 pdasal) Jaad) JulS) 3ol clualiviod duaadd) 4380 gl 5 a81 A

[6] ra EA, Oliveira DA, Kedor-Hackmann ERM, Santoro MI 2004
Determination of sun protection factor (SPF) of sunscreens by
ultraviolet spectrophotometry, Brazillian Journal of Pharmaceutical

Sciences Vol.40(3) .
[7] Svobodova A, Psotova J, Walterova D 2003 Natural phenolic

in the prevention of UV-induced skin damage, a review, National
Library of Medicine,147(2): 137-145.

[8] Schalka, S., & Manoel, V. (2011). Sun protection
factor.meaning protecao solar , signifcado e controversia.
86(3),507-515.

[9] C. Malsawmtluangi, Deepak Kumar Nath, Italini Jamatia,

Lianhimgthangi, E. Zarzoliana, Lalduhsanga Pachuau 2013
Determination of Sun Protection Factor (SPF) number of some aqueous
herbal extracts, Journal of applied Pharmaceutical Science.

Vol.3(09),pp150-151

[10] P. Goswami, Mayuri Samant, R. Srivastava (2013).Natural
Sunscreen Agents : A Review,Medicine, Environmental Science,

Chemistry . Vol. 2(06),458-463.

[11] Radice, M., Manfredini, S., Ziosi, P., Dissette, V., BUSO,
P., Fallacara, A.,&Vertuani, S 2016 Herbal extracts ,lichens and
biomolecules as natural photo—protection alternatives to synthetic

UV filters ,EISEVIER , vol. 114,pp144-162.

62



dauall g Agdal) a gladl Adudas oaan daals daa
Bgw Ol 3 daal) diug | 30 Aadl dana plad 2026 pls 1 2al) 48 alaal)

[12] Schroeder, P., Lademann, J., Darvin ,M.E., Stee, H.,Marks,
C.,Bruhnke, S.,&Krutmann, J.,2008 Infrared Radiation—-Induced
Matrix. Metalloproteinase in Human Skin : Implications for
Protection. Journal of Investigative Dermatology , Vol.128(10),
pp2491-2497.

[13] Azwanida NN1,2 2015 A Review on the Extraction

Methods Use in Medicinal Plants, Principle Strength and
Limitation, Medicinal & Aromatic Plants. Vol (4),pp1-6.
[14] ASHARA ,M, NAJAFIAN, SH, & RADI,M 2021 Seasonal variation

on the major bioactive compounds: total phenolic and flavonoids
contents, and antioxidant activity of rosemary from shiraz, Natural

Product Research, Vol. 36(2):1-6

[15] OLIVEIRA,J ,CAMARGO,S, OLIVEIRA,L 2019 Rosmarinus
officinalis L (rosemary) as therapeutic and prophylactic agent, Journal

of biomedical science 26 (1), 5 .

[16] ANDRADE,J, FAUSTINO,C, GARCIA,C , LADEIRAS,D, REIS,C,
RIJO,P 2018 Rosmarinus officinalis L.: an update review of its
phytochemistry and biological activity , National Library of Medicine . vol

4 (4), FS0O283, 2018

[17] KATAR,N *1, KATAR,D 2, TEMEL,T3, KARAKURT ,S 3,
BOLATKIRAN3, Emel YILDIZ J3, SOLTANBEIGI,A 2019. The effect of

different harvest dates on the yield and quality properties of rosemary

63



Cilnda g GadAiul (3 sk aladiuly 3 pdasal) Jaad) JulS) 3ol clualiviod duaadd) 4380 gl 5 a81 A

(Rosmarinus officinalis L.) plant ,Biological Diversity and Conservation .

Vol.12(3):7-13

[18] R. Joujeh. Phytochemical and Biological Study of Centaurea

Cineraria L. Cultivated in Syria 2020 ,Bulletin of Pharmaceutical

sciences Assiut. Vol.43,pp141-147.

19] Harborne, J.B. Photochemical Methodss : A Guide to Modern
Techniques of Plant Analysis. London: United Kingdom . Chapman and

Hall. P:278

[20] Ashkurfo,Rabia,AL-Jangawi,Atika,and AL-Aswad,Nadia.2019
Organic Detection of some Chemical Compounds of Green and Purple

Cabbage Extracts,International Journal of Science and Technology

.Issue 16,p.p1-15... In Arabic.

[21] Shah,B.N.,&Seth,A.K.2010 —-Textbook of Pharmacognosy and
Phytochemistry— .1ed..Elsevier.p:578.

[22] Youssef,A, SKER,L, DAEA,R (2024). A Chimical study of the thistle
plant Tribules terrestris L., Widespread in the Hama countryside in

Syria, Tishreen University Journal.Vol.46 NO(1)

[23] Aleem,A,.2018.Phytochemical Detection of the Active Ingredients in
thesyrian Medicinal Plant Tribulus Terrestris L.from the Zingiberaceae
Family.Syrian Journal of Agricultural Research.Vol.4,No:5.P-P.166-
187. In Arabic.

64



dauall g Agdal) a gladl Adudas oaan daals daa
Bgw Ol 3 daal) diug | 30 Aadl dana plad 2026 pls 1 2al) 48 alaal)

[24] Nicholson, R.and W. Vermerris 2006 — Phenolic compound

biochemistry— . Springer, Berlin ,Germany.

[25] Aitemimi, A., D. G. Watson, R. Coudhary, M, R. Dasari and D. A.
Lightfoot(2016).

Ultrasound assisted extraction of phenolic compounds from peaches and

pumpkins.

[26] AHMAD.A,2023-A study of the anti-meat effect of rosemary and

laurel extract for use in meat preservation—. Latakia, Syria,79p. (In

Arabic).

[27] Robard, K.,P.D. Prenzler, G. Tucker, P. Swatsitang and W.Glover
1999

Phenolic compound s and their role in oxidative processes in fruits,

Food Chemistry .vol 66(4):401-436.

[28]Bianchin, M., D . Pereira, J. d. F. Almeida, C. d. Moura, R. S.
Pinheiro, L. F. S. Heldt, C. W. I. Haminiuk and S. T. Carpes (2()20).
Antioxidant properties of lyophilized rosemary and sage extract and its

effect to prevent lipid oxidation in poultry pate . Molecules 25(21):5160

[29] Teruel, M. R., M. D. Garrido, M. C. Espinosa and M. B. Linares

(2015). Effect of different format— solvent rosmary extracts( Rosmarinus

65



Cilnda g GadAiul (3 sk aladiuly 3 pdasal) Jaad) JulS) 3ol clualiviod duaadd) 4380 gl 5 a81 A

officinalis ) on frozen chicken nuggets quality . Food Chemistry 172:

40-64

66



M\JM\NM\M oaan daals daa
llall G i s o b, AL pale 2026 alc 1 ) 48 dadl)

aladl yohall Siliig s gle daiglydll dadayydifly daladl yu'ils duulys
il y U1 e
3pdlall G i 2nlla ake 1Sl awale

oadlall

— el oiigyll) slall jshall clidis g ssiue & Cbarill and 1) dhall oda o
sl gl —a) die (il Al (CP aa Dyl (HP ke sl «CRP C
Cua ((EHEC) aysnall 28500 4050l 3., S 405l ) 48, S adilmy Ayl
O Lo Ladll 55l 8 sles Aaslad Aaylill (gylandl Calall S 34 hall o4 el
2025 /9/ 5 5 2025/8/2

£ (700 =500) (3525 gl (8 =6) o zsbis sare i) 15 e Ayl eyl
SV Ao sanall ami (yfie same ) il i Aaad) Coaill dejall il 2y
il Gl Caeya Cua el 8 (Apadll) Al de genally il 6 (28l _all)
all e Cus s ¢ 5 X 104 CFU/MI dejay sasly 5yals 4 gl gil) 455 3Y1 afila
.(CRP, HP, CP) (s JS (s5iusa il (7 <5 <3 ¢2) asll b

Lt Llad) clilgall ie CRP 1) 385 b g Lyl dulpall o3a geilis cjelal
O e (p = 0.05) ssinme die dysina (358 a5ay Gaf s A gl A, S adil
comalall agl) vie (alaaiVL lays B o sl e dlay LAY de genay dpaill de sana
dcsane (o La (p <0.05) Gsise e dsine 358 35as (i HP ) 5855 Gl
S5 o Asine G308 Baad o 3 I Al e Tay aal 8 Ao ey Ayl
I S5 sy ¢ SEI asl) (8 L) A sanas Aail) Ao sanae (o Lo Gasle siled)

67




il 1 i sl gkl il g (15 o o) gl A 5V Al s Ao

de ganay il degana (Lo (P < 0.05) (s5ie die dygiea (3558 25a i CP
Om Lo el ) 35 (8 Agina B8 Laadl ol 3 Gualad) agll 8 Ty sl
iy S sl 8 8Ll e sanas Ayl Ac gana

s oY) e W35 iy lall sl iy 3pmg Aadyll o3 (e i o
Al el iy gl B Alaia] de s AT (EHEC) dusslall 4K,y
LY s CP @JY\ s CRP 8 &ua

alad) ) ghal) clisig il (Jlga) (Auiglalll L i) dalidal) clall)

ulal) 408 — lgl) cadally dalad) daaall and — (s))538Y) Lie cluhs il (1
olaa Aaala — (ghl)

— @) il A8 — Bl Cually Aalad) Aaal) and B sslaa diud (2
laa daala

Slaa daals — @) Gl 48— 4584 eLaY) add B G (3

-

A study on the effect of Escherichia coli infection on acute—phase

proteins in rabbits

ASEEM AL-BAKER! MAHER SALEH? ASHRAF AL-
SALEH?

Abstract

This study aimed to evaluate the changes in the concentration of acute—
phase proteins (C-reactive protein (CRP), Haptoglobin (HP), and
Ceruloplasmin (CP)) in rabbits following experimental infection with

Enterohemorrhagic Escherichia coli (EHEC). The study was conducted
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at the Faculty of Veterinary Medicine, University of Hama, between
August 2, 2025, and September 5, 2025.

The experiment was performed on 15 rabbits aged 6-8 weeks and
weighing 500-700 grams. After determining the median infectious
dose, the rabbits were divided into two groups: a control group (n=6)
and an experimental group (n=8). The animals in the experimental
group were inoculated with a single dose of E. coli at a concentration
of 5 x 10+ CFU/ml. Blood samples were collected at days 2, 3, 5, and
7 post—infection to assess the levels of CRP, HP, and CP.

The results revealed a significant increase in CRP concentration in the
rabbits experimentally infected with E. coli. A statistically significant
difference (p < 0.05) was observed between the experimental and
control groups starting from day 2, with the concentration beginning to
decline by day 5.

Regarding HP concentration, a statistically significant difference (p <
0.05) between the experimental and control groups emerged on day 3.
No significant difference in haptoglobin concentration was noted
between the two groups on day 2.

Measurement of CP concentration showed a statistically significant
difference (p < 0.05) between the experimental and control groups
beginning on day 5. No significant differences in ceruloplasmin
concentration were observed between the groups on days 2 and 3. In
conclusion, this study demonstrates that acute—phase proteins respond

to infection with EHEC by increasing in concentration, with varying
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response kinetics. CRP was the most rapidly responding protein, while

CP exhibited the slowest response

Key words: Escherichia coli, Diarrhea, rabbits, on acute—phase

proteins
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Research Objective: To evaluate the effect of injecting platelet-rich
plasma (PRP) to accelerate the treatment of lower incisor crowding
(without extraction) managed with clear aligners on patients’ levels of
pain and discomfort and their degree of acceptance of this procedure.
Materials and Methods: The study sample included 32 patients
divided into two groups:

-Control Group: 16 patients (8 females and 8 males) who did not
receive any injection.

-Experimental Group: 16 patients (9 females and 7 males) who
received an injection of 0.7 ml of Platelet-Rich Plasma using 27-gauge
insulin syringes. A single injection was administered vestibularly. A
volume of 0.2 ml was injected lingually for each anterior tooth after
administering the necessary local anesthesia, prior to the placement of
the first aligner. Lower incisor crowding was treated with clear aligners
for patients in both groups. Patients in both groups were asked to
record their pain and discomfort levels using a questionnaire
containing a 100-mm Visual Analogue Scale (VAS) one day, two days,
and three days after the start of orthodontic treatment (placement of the
first clear aligner). An additional questionnaire regarding their
acceptance of the procedure was provided to the PRP group patients
after one month.

Results: Statistically significant differences in pain and discomfort
levels were recorded between the two groups at all studied
questionnaire intervals, in favor of the PRP injection application group.
The results also showed patient acceptance of the PRP injection
procedure.

Conclusions: The application of Platelet-Rich Plasma injection
combined with orthodontic treatment using clear aligners to accelerate
the treatment of lower incisor crowding (without extraction) is a well-
accepted procedure by patients, with significantly lower levels of pain
and discomfort compared to orthodontic treatment with clear aligners
alone.

Keywords: Platelet-Rich Plasma, Clear Aligners, Pain and Discomfort
Levels and Acceptance, Lower Incisor Crowding

*PhD Student, Department of Orthodontics, Hama University
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