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Summary:

The aim of this work was to review the Walter Thiels method and search all
scientific articles describing this technique from the perspective of its
development in teaching anatomy and morphology.

Four rabbits were used in this study and placed into two groups: Group (1)
consisted of (2) rabbits embalmed using formalin, Group (2) consisted of (2)
rabbits embalmed using the Walter Thiel method.

The Walter Thiel method consists of applying an intravascular injection and
preserving the corpses in an immersion tank, and then in hermetically sealed
bags, thereby avoiding dehydration outside the immersion tank and reducing
bacterial growth.

The samples preserved by both methods were compared, focusing on the key
primary points: the color of the preserved samples, the odor emitted from the
samples during immersion and the preservation period, and the bacterial load,
which helps facilitate the anatomy process for both the instructor and the
recipient.

The corpses embalmed using Walter Thiels method showed tissue flexibility
compared to formalin-embalmed corpses, and were characterized by
remarkably life-like tactile and visual properties. These are characteristics
that can be considered beneficial for teaching anatomy. The required feature
necessary for successful embalming is the acceptable long-term structural
preservation of organs and tissues with minimal deformation and the
prevention of putrefaction

This method lacks the emission of harmful or annoying gases.
keywords:(mummification, Specimen Preservation, Walter Thiel method).
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Determination of Animal Tissue Types in Imported and Local
Poultry Feeds Using PCR Technology
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Abstract

32



1.

Laall g dglal) o glall Al oaa daaly daa
Ouis e all ala e sl aale (Bla oy Sllae 2026 pls 8 ) 48 laal)

This study aimed to detect the types of animal Tissue added to imported
and local poultry feeds and to compare them with the data recorded on
commercial labels. Fifteen feed samples (10 imported and 5 local) were
collected during the period from 13/3/2026 to 11/4/2026. Detection of
species—specific genes (ruminants, pig, fish, and poultry) was performed
using polymerase chain reaction (PCR) technology.

The results showed that 100% of imported feed samples contained animal
tissues, while only 20% of local samples contained fish tissues. Poultry
tissues predominated in the composition of imported feeds, accounting for
80%, and no pig tissues were detected in any of the tested samples. When
comparing the results with the data recorded on commercial labels, it was
found that 20% of local samples and 60% of imported samples were
inconsistent with the label declarations, either in terms of the presence of
animal protein or the type of animal tissues added.

We conclude from this study that animal protein is extensively used in
imported feeds, with a high rate of commercial fraud and mismatch between
actual ingredients and declared contents, which poses a risk to animal
health and food safety. This necessitates strengthening routine laboratory
surveillance, obligating companies to provide accurate and comprehensive
labels, and implementing the Hazard Analysis and Critical Control Points

(HACCP) system in feed mills.

Keywords: Feed additives, animal protein, poultry feeds, commercial fraud,
animal health, animal tissue.
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Oe Bie ciandt il ((Dlel clige il Al Al cuss WS (LI et al., 2012)
«llall (0 %22.9 & haaill Mgall ull dylag) i¥iae Aglally glsal) cligal)
Gliall e %86.6 & (Enterococcus) dyseall iyl (%39.3 4 dugldll 4Ky, 30

.(Ge et al., 2013)

ol a8 Al gead) A1 e gl ol )l il Jlin) Al e i (g)a] dga e
Lgin—uai] Ladtins cclaladll (e Apadle ile ya Ll (g 8y B8 2y s ) lilgallé
cliiall Jas oY) s b da ) oda Jay) vies . lSal 0da (e Aigliie SRS 5y
ladall Jid ) a5y ebae e 33,080 Aaglia ol o aguy Lae ASIghwall Hoidall L))
Lo ol alsall asad ol die Agpii) dans) 3 USpall o3a oS15 e Sl (a4l
Sladig yalls drndiadl e saall bl (gl gad) danal) dagda of WS -(Arséne et al., 2022)
Gy 2l gyl Gl 8 A ald capyall AL udll AL s 5 Ledan ca S Al
ligills lawalIS 5l in il e (s ) saall 45100 50 Y1 Clilee a5 . Agllial)
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sy pselas A1) Lgiad joaxi U sagis de LU (DY) Ll e Wl (e )
.(Slimen et al., 2026) alall =iy M) sadall adi 88 58 y0 e il

A ) Sagn oSt daylim Al ey s ) Ald) Aslall 50 ¢ lalad) oda s g
g pailly Ayagipal) calislall gt add A58 Tagan 2anty (DY) 3 Leadi wsdll Aglgal)
5% (HACCP) dajal) pSail) Laliss jlalaall Julas sl by il —wadl) o385 ¢dyyhadlly
Ll sl Ay dilay & L) of LS L il ginall A laal aiilly ol 4als
Dbl oda il i wsd) el WV dall 06 a8 cclladal) o Ay Sal) culing il

S sial)

sduyal) cilaal

Agdadly 53 gisall Galsall (el 3 Aglpal) daill g )l e i<l (1
Ball lo 335004 SIS on 40ty (bl gl 2y B0 500 Z0lee (2

iy lal
s Jaad) 4y yh

O Lo Al 55 3 slaa Aaalad dail) (gylandl Calall A0S plae Al o2 iy ]
el iy 5 (e duh)ll el el Gilie Cumea dua 2026/4/11 L) 2026/3/13
Al =) el il Ciays Al 2S¢ 200 Gis e 15 a8l 535 way dlae ddlie
Sle 3asmsall bl Jemass 55 Llaall cilill (BT —B5) 5 53 sisall Sl il (A10
glsi) asay oo Sl laa) ehaY Al ) iy de JS1AS), AL Al Al

£ U g 55 sall Al genll A

DY) alie e ggsil) paaal) Gadaia)
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(GeneDirex®) 1,5 (1 e dawslVl o DNAY (adlaiuly (ald (g)lad s aladin)
PCRI el 3 DNA i€ il aniinly deiiaall 48500 ciloas ¢ Laly el

rasiall Shsalsad) Joli

G Aaimge Lo g el aladinly @lld s dglpall ¢ 1590 Lalal)l clial) e i)
0.5 DNA (8 55 )Sie 3) silsSie 25 e ana Jeliil) e s o(1) Jsaall
Sils Kaa 2.5 ¢ Sl G (10 pmol/pl) 3855 sasall oY) el (e il Sae

Al ail gls €ae 0.5 ¢ ANTP s Sae 0.5 caspinall 2)s< s S0a 1 (PCR 450
Dalmasso et al., ) o JS 2 )5Sl galipdl ¢ Ll w5 (s Kaa 25 s e le ¢ Slysal s
394 sl sadll) 5y50 35 Caelailly ¢ (3 10 500 2 94 V) sl Cua (2004

el Ay ( Caaiy 48 3ad 372 z 1A% (Aads sad 260 Ll ¢ B 30 sad

.38 10 a4l ?72 By day

Dalmasso et ) dslsal) g5 Lalall ciliall CaiS 8 deriiod) chahd) 1(1) Jsan

(al., 2004
gy Cidgienal) Cpal 5 — 3" Seedtl) | Joda Y
Slsal bp el
e GAA AGG ACA AGA GAA ATA AGG
Gl 16S rRNA F 104
R | TAG GCC CTT TTC TAG GGC A
E | CTA CAT AAG AAT ATC CAC CAC A 90
A -
12S rRNA-RNA Val 1 e 376 TGG GAT CTT CTA GGT
TAA GAG GGC CGG TAA AAC TC
lans 125 rRNA F 224
R | GTG GGG TAT CTAATC CCA G
alss E | TGA GAA CTA CGA GCA CAA AC 133
125 rRNA R | GGG CTATTG AGC TCACTG TT
R | AGGTTCGTCCTTTTGGTGTATG

: Jualoiall Spaalgal) Jo i gilss e cadsl)
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%2 35V Al b Slpesl (Plajll dwlid) Shaedsd) Jeld mils e o iS)
8aal Blajll 5 (TBE &la (8 dof abespSae 1 3850 ey asadl) dra al Gl
La i) (360 Aa L el aUas L)) e eV Al culis 5 el 100 32 del
Slem Jsases dmuind) (358 A iYL Aiali daijes helSy 3353 (UVipro Platinum)
4ajlas slaal i3 (DNA Bands) DNA 1) dilail asas dal (e jsall cuandy ccasulal)
(1) &) Jsaall 3 HSh 8 Lo oen 5yiaal) Al sall ) WL A alall cliad) e Jale K1

-(DNA Ladder) sl ¢ysh alas ae 45lea clldg
teibaay) Jaladl)

83 gasall Aplgal) £ 158U dygial ol s 3 (Microsoft Excel, 2019) gelill Jasial
bl dElalll e sagmsall clibll Zallaal) clill 5 GV A

:@lﬁ.’d\

(DleY) Glie b 5a5msall Llgal) Aol g 190 (2) ady Jgandl 8 Aaia gal) il iyl
ke Glie (e %20 A G 2axiall haadsdll Jeld aladiuly lie o i€l cypglal s
syl G e o g 8 elend) dal Jai Al dadl e ggian Aladl)
e clual) e HSY) Al Cgial CulS Cua il da il e % 100 dus <gial)
S ol adl s 8 %80 calsall Aa ) o dgginall clial) A cialy 3 alsall da sl
Ol ya (1) o) ISl Gy 3pidall Sl e g (B ) Aa il e ol

Alsaad) £ 15 dalall Ciliall J3leS)

YY) A B g gal) Al giad) Ao £ 63:(2) A8 Jgia

4 el Al Gluall 23e | A gaal) AsiiiY) alall
%20 5/1 Slass) dlae Ldle
(n=5)

%60 10/5 Calga ] 33 sl Cadle)
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%10 10/1 (a5 + Gl s (n=10)
%10 10/1 M) + Sl yina
%10 10/1 Ol + Gl yina
Sl +
%?20 10/2 Masl

aamial) Juadesial) hpaalgal) Jolis geilss :(1) oy Jea

Uaasall Sl g ilgnd) Al g5l (e CaiS samiall Slaadsal) Jo i il 4l
i Adadll Gl Cilie (e %20 A o axs 358 IS Aalal) Ayl dElall) e
Slie e %600 Lo o LS ¢ Sl oigsal) 35ns S3 Cum e dBLalll 35S0 o W
S sl gl dsmy Cum e Aplal) Alalll 35S0 a Ll Aillae 53 gisdl) (DY

(2) a) Jsaall b mnse s LS e ddliaall dglsal) dasl) g 58

Cal gl Cdlely paldd) g il (Gualall AbUaall LNeY) Al 1(2) Al Jgia
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dajlaall Aot | g5 Cun (e AdllA)) Ay Cra e Adllaal) daus Calal)
A gaal) Ay ol Giis ) asas
%80 - %20 Alae De)
(n=5)
%40 %30 %30 53 e e
(n=10)
1AEBL)

Jr chaliy) saly e bais Gl Laie 5850 sl calsall delial g luall skl Jla
JCad) Bllaiall 138 ey gt wnall (353 Aas Doy dmaall 41Dl usy Sleil) peiiall 525a e
il xie aglly alaa®¥) Sl e pe)l) o el Gl e (Sl (s )
Jia i Alall i) 4 Glaall calall a3 L(Amato et al.,2023) lsall oy 5l
Gale¥) iliraas LYl Hhad Jane (mliail & (Gl s copislally s clgaall Jsd)
Claliaally cliseyell iy i shsall 48,815 Al salwllS cAplpall jaliadlly dagial) a sandly
na i allan ) 505 138 s dabaall e Aglpal) da ) e Jun 8 ) sl
el Ay gand) ol caall ) dalall JI) Lee dysaall UL ClY ane mlidils ¢galsall
Sl L) Gl ) YL A5lie glsal) bl e Al S8 e Ll (uSey

-(Sapkota et al., 2007) sl

Lie Gl e ol 50 e Al cli€all L Gl adl (BleY) ggiat adf LS
palaial (rlanfis ¢ sl (b Aadll) aBlall sar Siad sl € Joad Lnple Vsl
Coelal Cua (Dall Jahyg alall it g gaall A e lend oyon 13ag v hunsilly o saudISI)
U3 il casiia ye o0 elsial ) dadi s oo Ao 813l calsal) of Alie Sl
@3 Aawd () Sl aniih Lo sas o6 Lsasly 3 Lsagl) Aa sl e Zaal) alea)
G s gy e slarall el 45lie ¢ gdall die Aalawy Jils (g3l ualas ¢ il 445

.(Mishra et al., 2023) apial ¢jaall
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syl il V) S ye (388 amlaails  Slall 1) aladl) o Sla) e paed) Gy,
Josimad U Gl o WS L edall o cpanll o Ll 330l cilgSall' o sl aadall (i A gpsaal)
b Lea cplimall G Jals Gsaall A JItie) b aen Slall Cilall 3 S0 o lad)
dysmally AN claiall Byl (B wlie cun iy ¢ olet ) by i Ll 46K pall

.(Pan et al., 2026)

Gohall e pad) alasi il Sl (gale ey gy it ) S8 Gla il e Cingg
Ol e Cla o Gagy L) Giad ) Giagd A (ol (il cllee L)
238 3apa Lo 8 4883 Al g ane alal Auliyl) Culingly e ydiall gy Lo cllginadl) 4D
09 sl gl Aila) g Adlaall JIif aaly . (Chaudhary et al., 2025) )
a0 b Aaadit sl gl (gl ol e psin 3 cAgladl) L alll 8 aie 2 L)
3 3 (Fishmeal) dlaull (§oniue Ly Leasiiat (ylag 400l lgiad 8 Calidsy ¢clifsanl)
G il calsally e ) Cdlel 8 4 als o gl (gl jalaae gl
slie ) A8yl e alea) Cile JLaS)y (% 72-60) (g ) B g i) ey
Muniasamy ) st slly a sl Jia Gabeally (3= lisasl) Al dlish dgaall alaa¥l
@ldlie e i (Meat and Bone Meal — MBM) alaslly asalll §saiia ¢(et al., 2023
Disaa 5 «%55-45 Ga ad Odig ) A sl lgiadas Leddats Gaall AlD) axy ) jladll
@b plall alsall 33 (o S JS 8y 2l 4510R) 4hed (K] ca s Sy siusill 2
—80 I s 38 Tan Ale (4iig Apasis sy (Blood Meal) ol (§5ase cdphall dalladl)
cCmaslsnils Gisfise Fae¥) (meal) (b i 4ty eV D) Gaesy e a5 (%85
Gl n—aae (Il Gail (AT Adigp il ae pe BA3 LIS ) Aalay adess Lee
OESI G g 50 il Jaaially Hlaall dmy et dey Galsall iy (e i 5 (Feather Meal)
pa3i s (Lo i gy e s 080 Jlom 4y 0 L iy cpmmgll n il
oplall Uil (el aasi il g (Glad) clll Jaae Jie) Gl Cliidie asane bS5y
Kim ) sazagdl Sleadl dana 53a5 558 GlySuy aagll g @lisign (e 0855 Lal cdsaally

.(etal., 2019
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Al lehals el 8 dglpal) da ) e Gt Gyl I bl e el eyl
eVl b Ll Gliggyl) (o 3S) ghenall pandll Al 50al i o genal) (andll
0o pxSfae 0.2 S e Ly bl dey g ol 4SS (ealiils cilanall Adalasy
Lae ¢ paiuall agyaig Jlaall 58 o € S5 adiad o8 ol pay . allaally asalll 3a
s -(Zadravec et al., 2009) dle 3 LS allayy Gast gl il g3 aaat Jangy
oo GBSl ghenall pandll Auagia sk 23 (Van Raamsdonk et al., 2004) iy
c2sosd) e e J3aall STRATFEED g5, e ) & CdleY) b dplgell culisg )
Glisis ¢ (385 Al alaan uly LY Slelia) agis cAppdall S5 ) Gt DA e
D5 S LS L auilally dlimal) dand )y cclpatlly clpalaall LURSN Zpng il ailasl)
an3 Laiy - (land) ¢ ygadall cctlpaill) culylaal) Cailsha G aell sac e 3158 "Eliaal) duall
& el (o) Gl g (de o a8l (4 Lul dl) Sl Jeld alaan ) ddyh
PIA o lldg Zaay gl il g5 33 Ky Cam dadditanall Gylall eadl (e (DY)
loja—Boldura et al., ) iu)s ci)ldl sy ¢ Alga 58 IS Aald Ao Glia e i)
ipu sl S IRNATG 5 S rRNAT2 ilisa (e Al gias dilais aladind 44l ) (2011
Jas€ 2aidl) lpadl ol Je s A Can i)y e V) b Adlga) §yhy Al adll o galll Ca S
Adle dpaliayy 38y dlenlly Hplialls Galsally JEY) aaad e 5538 (el panill Jlad
zlaall iyl G i sasasall g 151 yaail (Cahyadi et al., 2021) il s
O e sadiadll (MUltiplex—PCR) aasiall ol il Slpadd gl Jeld 4 Hasi by
zlaall dplan Cdlef dued duhall o8 creniinl L Lyai il gosil) (aeall 4D g i)
Cglle PK5 5 (PK4 (PK3 (PK2 (PK1 ey eciliS ddlide <S5 ued (e daite
Sle PKT die chgin) 3) Agilpn i e e lay) ISy chgind Clial) (amy of g3l
sl Al ciliall s g plal e PKS 5 PK4 line cigial LS j5lalls SN # a)
ekl (Safdar and Junejo, 2015) il b5 Aplss cliide e PK3 5 PK2 (el
0 g5 IS %0.01 S Gandll i€l aa of GV ciliped saiad) Shad sl Jeli las)

(el e ldly Alielly JENY) ay eV A lgie CapdSa) Aplsgall gl ¢ )il
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G o Jlaal) QT e IS5 ey Ul ity & Jlaadll i (ailill ~Lady) o) LS
gl Adla) S5 Jlie) o cdiall daul) o) gail) aaad e " s Giign dlad S35
Lae camagll midie ()58 38 A il (§easa Jin o(Chaudhary et al., 2025) duse
dalla e sl o ddine e calp Cliliag gaead) LAl (adlgl e el 825my cyall aas)
Uil hlad (<8 Lea ¢abed) e o o Liall 2lS A dallan 053 ¢ etV Blginl

.(El Boushy et al., 2000) xdaill e

aAlai g (lSe il gl s lls el il Y1 daally o il s el adlalls
e o LS aasal) Gla o 508 oy ielst (iad Ll d)ge AL} o Aaidy Jilay
Lals ccluyladl oda o aadd Glsnd) (any b dyydd) Clelayl Cina ol 4yl 446))

.(Chaudhary et al., 2025) Lalle o) dlul et =

alazi ) oyl Aaylia ae g dyala gl ey, illy Adsal) Culigll il cchlaatil) o3gd Ll )
Specified Risk ) "syshall saxaall a1V e jala 385 ae o lsadl o8l
(EFSA) 2364 Ll A5 )01 Al eyl o385, (e .(Materials — SRMs
Lalle ayan Y il 038 225 3) 2009/1069 5 2001/999 43, (EC) dys ) il
DY) cljinal Cdlel 8 (alaes asal) colusil) cligigys pladt ul adald JS 5y aid Cam
i EDE ) Al AVl Canaig o(BSE) Ll (sin (e 2 S5 e hal (aleY);
o) ¢Sl Jiall ¢ Laall) Byshaall odad) Aail) Johsi Hhas ae cbyshaall dap e 2l
o plaall LWy e o 3Kl 45 Fypene Claagnd ehal ailis ¢ s e (51 3 (0l

.(Woodgate & Wilkinson, 2021) <aey!

(Codex Alimentarius) (usyliiedl (€385 (WOAH) (gl dpallall da il daliic
(5—ad 12508 20855 ¢ Glalaall i e s Ay il i sl Ciligl) 038 a s
o aSB ao (imall Cdlel 3 %0.5 H5lan Y Lle) eV i Al Cils i asasl
405 e lsally 1330 5yl . Jalatl 8y 8 aadiel) 3)sand) zeansil) g5y Laiall (Dle) 35 puia
Cdlef b Lyl Wiy aladt ) jlas e e grsysY) e ol s Ll i (FDA)
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Ol e Fajlaa Ayl Al lighe (s cctliidally (aall s o Ll (i jinall
.(Sharma et al., 2015) g hlly pilaall ; alie Gabé malin ae
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Agdadlly 43)lie Ayilgn Aol e Lyginall 53y siall G e A gl (1

8 sl CeY) 3 il juaed b calsal) Al alasind sab (2

() asms ol adll wdlglly Guald) e gleal) o S e Alle G 35a5 (3
il i)

4
5

6
7

MLAJ\} ca)}.u.d\ &_ﬂ)u.f—y‘ A_sj‘-' M‘)}ﬂ\ 4..}).\;.«&\ 4_1\3)3\ )'J)""
Cila) Sl Alalitp iy Cliale gmsy IS5 A1)

CleYl gilas g3 (HACCP) dajall Satll Lalisy jlaladl Jila olas (s
y\.ﬁ-\}“‘;‘f\};ﬂ\ U-"‘})-‘M J;\JJMJPMJJ;);\

(
(
(
(

FEUN

1. Ali, M. E., Razzak, M. A., Hamid, S. B. A., Rahman, M. M., Al Amin,
M., Rashid, N. R. A., & Asing. (2015). Multiplex PCR assay for the
detection of five meat species forbidden in Islamic foods. Food
Chemistry, 177,214-224.

2. Amato, M., Demartini, E., Gaviglio, A., Marescotti, M. E., & Verneau,
F. (2023). Consumers’ preferences for chicken fed on different
processed animal proteins: a  best-worst analysis in
Italy. Nutrients, 15(7), 1800.

3. Arséne, M. M. J., Davares, A. K. L., Viktorovna, P. I., Andreevna, S.
L., Sarra, S., Khelifi, I., & Sergueievna, D. M. (2022). The public
health issue of antibiotic residues in food and feed: Causes,
consequences, and potential solutions. Veterinary world, 15(3), 662.

4. Bendary, M. M., Abd El-Hamid, M. I, El-Tarabili, R. M., Hefny, A.
A., Algendy, R. M., Elzohairy, N. A., ... & Moustafa, W. H. (2022).

45



Gadeaial) 31 el gal) Jo L ASUES aladiiadly Adaall 5 53 gheall Cal gall Cidle | (A A gaad) Aast) £ 650 Syans

10.

Clostridium perfringens associated with foodborne infections of animal
origins: Insights into prevalence, antimicrobial resistance, toxin genes
profiles, and toxinotypes. Biology, 11(4), 551.

Cahyadi, M., Mayori, P. E., Hadi, R. F., Pramono, A., Wibowo, T., &
Abdurrahman, Z. H. (2021). Identification of animal derivatives
contained in commercial chicken feeds using multiplex-PCR. In IOP
Conference Series: Earth and Environmental Science (Vol. 788, No.
1,).

Chaudhary, V., Kajla, P., & Shobhit. (2025). Food Fraud.
In Encyclopedia of Livestock Medicine for Large Animal and Poultry
Production (pp. 1-9). Cham: Springer Nature Switzerland.

Dalmasso, A., Fontanella, E., Piatti, P., Civera, T., Rosati, S., &
Bottero, M. T. (2004). A multiplex PCR assay for the identification of
animal species in feedstuffs. Molecular and cellular probes, 18(2), 81-
87.

Dee, S. A., Bauermann, F. V., Niederwerder, M. C., Singrey, A.,
Clement, T., de Lima, M., Long, C., Patterson, G., Sheahan, M. A.,
Stoian, A. M. M., Petrovan, V., Jones, C. K., De Jong, J., Ji, J., Spronk,
G. D., Minion, L., Christopher-Hennings, J., Zimmerman, J. J.,
Rowland, R. R. R., ... Diel, D. G. (2018). Survival of viral pathogens
in animal feed ingredients under transboundary shipping models. PLoS
ONE, 13(3), Article e0194509.

Dee, S., Neill, C., Clement, T., Christopher-Hennings, J., & Nelson, E.
(2014). An evaluation of a liquid antimicrobial (Sal CURB®) for
reducing the risk of porcine epidemic diarrhea virus infection of naive
pigs during consumption of contaminated feed. BMC Veterinary
Research, 10(1), Article 220.

Dee, S., Neill, C., Clement, T., Singrey, A., Christopher-Hennings, J.,
& Nelson, E. (2015). An evaluation of porcine epidemic diarrhea virus
survival in individual feed ingredients in the presence or absence of a
liquid antimicrobial. Porcine Health Management, 1(1), Article 9.

46



Laall g dglal) o glall Al oaa daaly daa
Ouis e all ala e sl aale (Bla oy Sllae 2026 pls 8 ) 48 laal)

11. El Boushy, A. R., Van der Poel, A. F., & Poel, A. F. B.
(2000). Handbook of poultry feed from waste: processing and use.
Springer Science & Business Mediac.

12. FAO (Food Agric. Organ). (2017). The Future of Food and
Agriculture: Trends and Challenges. Rome: Food Agric. Organ.
http://www.fao.org/3/a-i6583e.pdf.

13. FAO and IFIF. (2020). Good practices for the feed industry —
Implementing the Codex Alimentarius Code of Practice on Good
Animal Feeding. FAO Animal Production and Health Manual No. 9.
Food and Agriculture Organization of the United Nations.

14. Ge, B., LaFon, P. C., Carter, P. J., McDermott, S. D., Abbott, J., Glenn,
A., Ayers, S. L., Friedman, S. L., Zhao, S., & McDermott, P. F. (2013).
Retrospective analysis of Salmonella, Escherichia coli, and
Enterococcus in animal feed and feed ingredients. Foodborne
Pathogens and Disease, 10(8), 684-691.

15. loja-Boldura, O. M., Popescu, S., Bruznican, S., & loan, H. U. T. U.
(2011). Applicability of a multiplex PCR assay for the identification
of animal species in feedstuffs. Bulletin UASVM Animal Science and
Biotechnologies, 68, 1-2.

16. Jones, F. T. (2011). A review of practical Salmonella control measures
in animal feed. Journal of Applied Poultry Research, 20(1), 102-113.

17. Kim, S. W., Less, J. F., Wang, L., Yan, T., Kiron, V., Kaushik, S. J., &
Lei, X. G. (2019). Meeting global feed protein demand: challenge,
opportunity, and strategy. Annual review of animal biosciences, 7(1),
221-243.

18. Li, X., Bethune, L. A., Jia, Y., Lovell, R. A, Proescholdt, T. A., Benz,
S. A, Schell, T. C., Kaplan, G., & McChesney, D. G. (2012).
Surveillance of Salmonella prevalence in animal feeds and
characterization of the Salmonella isolates by serotyping and
antimicrobial susceptibility. Foodborne Pathogens and Disease, 9(8),
692-698.

19. MANOHAR, K. IMPACT OF ALTERNATIVE PROTEIN
SOURCES ON GROWTH AND FEED EFFICIENCY IN BROILER

47


http://www.fao.org/3/a-i6583e.pdf

Gadeaial) 31 el gal) Jo L ASUES aladiiadly Adaall 5 53 gheall Cal gall Cidle | (A A gaad) Aast) £ 650 Syans

20.

21.

22.

23.

24.

25.

26.

27.

BIRDS: A REVIEW. Journal of Science Engineering Technology and
Management Science ISSN, 3049, 0952.

Mishra, B. P., Mishra, J., Paital, B., Rath, P. K., Jena, M. K., Reddy, B.
V., ... & Sahoo, D. K. (2023). Properties and physiological effects of
dietary fiber-enriched meat products: A review. Frontiers in
Nutrition, 10, 1275341.

Mottet, A., de Haan, C., Falcucci, A., Tempio, G., Opio, C., & Gerber,
P. (2017). Livestock: On our plates or eating at our table? A new
analysis of the feed/food debate. Global Food Security, 14, 1-8.
Muniasamy, S., Rajasekaran, B., subramaniam, B., Muniasamy, S., &
Pailan, G. H. (2024). Utilization of Fish Waste and By-Products for
Fish Meal Production as a Potential Feed Ingredient, Fish Waste to
Valuable Products: Recent Applications and Research Update. Fish
Waste to Valuable Products, 301-316.

Pan, L., Wang, D., Li, F., Liu, Y., Kan, H., He, J., & Cao, C. (2026).
Formation mechanism and regulation strategies of off-flavors in meat
and meat products-An overall perspective. Current Research in Food
Science, 12, 101463-101463.

Pandey, P., Biswas, S., & Kass, P. (2016). Microbial pathogen quality
criteria of rendered products. Applied Microbiology and
Biotechnology, 100(12), 5247-5255

Pandey, P., Vidyarthi, S. K., Vaddella, V., Venkitasamy, C., Pitesky,
M., Weimer, B., & Pires, A. F. A. (2020). Improving biosecurity
procedures to minimize the risk of spreading pathogenic infection
agents after carcass recycling. Frontiers in Microbiology, 11, Article
623.

Panel, E. B. (2008). Microbiological risk assessment in feedingstuffs
for food-producing animals. The EFSA Journal (2008), 720, 1-84.
Safdar, M., & Junejo, Y. (2015). A multiplex-conventional PCR assay
for bovine, ovine, caprine and fish species identification in feedstuffs:
Highly sensitive and specific. Food Control, 50, 190-194.

48



28.

29.

30.

31.

32.

33.

34.

35.

Laall g k) o glad) Al oaes daaly dlaa
Ouis e all ala e sl aale (Bla oy Sllae 2026 pls 8 ) 48 laal)
Sander, J. E., Warbington, M. C., & Myers, L. M. (2002). Selected
methods of animal carcass disposal. Journal of the American
Veterinary Medical Association, 220(7), 1003-1007.
Sapkota, A. R., Lefferts, L. Y., McKenzie, S., & Walker, P. (2007).
What do we feed to food-production animals? A review of animal feed
ingredients and  their  potential  impacts on  human
health. Environmental health perspectives, 115(5), 663.
Sharma, V., Sharma, S., & Datt, C. (2015). Potential hazards in animal
feeds: safety and regulation. Indian J. Anim. Nutr, 32(3), 242-262.
Shurson, G. C., Urriola, P. E., & van de Ligt, J. L. (2022). Can we
effectively manage parasites, prions, and pathogens in the global feed
industry to achieve One Health?. Transboundary and Emerging
Diseases, 69(1), 4-30.
Slimen, I. B., Bejaoui, B., M’Hamdi, N., & Najar, T. (2026).
Preservatives in Animal Feed. Advances in Food Preservatives:
Innovative Extraction and Analysis Methods, 87-1009.
van Raamsdonk, L. W., Vancutsem, J., Zegers, J., Frick, G.,
Jorgenson, J. S., Pinckaers, V., ... & Paradies-Severin, I. (2004). The
microscopic detection of animal proteins in feeds. BASE.
Woodgate, S. L., & Wilkinson, R. G. (2021). The role of rendering in
relation to the bovine spongiform encephalopathy epidemic, the
development of EU animal by-product legislation and the
reintroduction of rendered products into animal feeds. Annals of
Applied Biology, 178(3), 430-441.
Zadravec, M., Jaki, V., Mitak, M., & Majnari¢, D. (2009). THE
MICROSCOPIC DETECTION OF ANIMAL PROTEINS IN
FEEDS. Krmiva: Casopis o hranidbi Zivotinja, proizvodnji i
tehnologiji krme, 51(3), 179-186.

49



Gadeaial) 31 el gal) Jo L ASUES aladiiadly Adaall 5 53 gheall Cal gall Cidle | (A A gaad) Aast) £ 650 Syans

50



MU@H\@M\M e daals s
hhias ugdi e o zlda i dana ol ABMS alla Gy 2026 pls 8 sl 48 Alaal)

dagaunoll dagalll Joa potinoll dlaLun Silglacily il yloog o9 lo omtadsi
Laio daldgll 19 089249 duagl&all dsouull

ALla alla iy
Tlka sl dana o)l

oaas daala—Alanall s agand) g 4] and’
uidlal)
o= (Drug-Induced Nephrotoxicity; DIN) 4509 e dealil) 450 Lpand) 208
2 Lams Yy cdalall 5035 sl Aadagll Hoax Y g% 8 ) dagal) 45l Cilie Ll
DA G lgta 301 3 Uaga 2 oasinal) Jnsall (s3505 55kall Jalse (553 goinyal
Apalial) Algal) 5 p8al) apfiy e3yshaall Jalse any (Aol dyandl il ) e ol
(Knowledge, Attitudes, <l jlaalls calalails 2djaall (g5 ani ) Auhall oda Cidaa
O Aaalil) 20N Apend) olad aes A A axiaall Aalua galand Practices; KAP)
A el Gk (e 25 A iloal) 5l andy el Aaiyall Jelsall Jilaty cssY)
102 clads 2026 him 29 5 e 55l DA LIS Lbony dunlabe dud)s Cappal
sy Al sall ailiadl) Ciiaal Al 4510 dalaie Ailin) aladiuly (ledine Glana
ol alasinly il Clld Ll ially 35al) ) A8Lia) ecilisylaally calalatVlg 48yl
a0 e 33l ey dpaleU @)L Cadicly 29 jlayIIBM SPSS Statistics
10 0 1.97 £ 6.04 48 ) da)2 anigia by . Wlas) Ala p < 0.05 e pa cclilad)
Gluylaall Janigiag ((%66.2) 25 (x 2.96 + 16.54 Slalai¥) Laugiag «(%60.4)
Lyl G Gaa S (e %56.9 Cilas ((%64.5) 25 (1« 2.70 + 16.13

51



e AB gl A an 909 Ay gl Apacall dpscall 45 9aY) Joa aalinall Aabia claladl g il laa g o jlaa anil

%61.8 (sl daw sia duigall cilujlaal) cuil€s chalay) cilalad) %41.2 elal Liw sl
= ¢ (p = 0.064ala s A prall G dilas) AV @b L)l e Jand Al L agie
(p = cljleally clalai) o p = 0.448) ¢ (p = 0.076blaalls 2pdl i <0.522)
ddagiyal) Jalsall 8 250 51 il jlaal) Bk alel 3lsadl 5l clisisp = 0.296). <0.104
Sl Lo Lo cpallaill Salsally ((%17.6) gl Guiay Jaall Jaias «(%49.0) Liapyall
einall Aslpa o ) bl g (%12.7) LhY) ae daalsill Conaa g dpdal) )
Aaandl (pe Bl olas Gansd Alay) lalaly A paall (g Ysihe (s5ine ¢ sSliay (ann Ada
Gaalailly A jaall (3 89 Sy Ly cansgiall (sinnall (& s ljleall G V) eilpall 2S00
O Ol ety cAppyad) SV o A Ak Dyl ) daladl 5585 gl
el o5 ady s ) ) Claslaall () Jgemsl) sy co LYy Alaluall
A 5y glasll il Aypa (Y lasiN

sdalidal) cilalsl)

A tlladls cilalaiyly Ajeal) ¢ aaina) Jdasall ¢iysl) e aalil)l A KH Land
s €30 peal) Aapeall ¢ile al) Jaaad o5l

Assessment of Community Pharmacists' Knowledge, Attitudes, and
Practices Regarding Nephrotoxic Drugs and Their Role in the Prevention

of Drug-Induced Nephrotoxicity

52



MU@H\@M\M e daals s
hhias ugdi e o zlda i dana ol ABMS alla Gy 2026 pls 8 sl 48 Alaal)

Abstract

Drug-induced nephrotoxicity (DIN) is an important medication-related complication
that may lead to deterioration of renal function and increased morbidity, particularly
among patients with risk factors. Community pharmacists play an important role in
its prevention by identifying nephrotoxic medications, assessing risk factors, and
providing appropriate medication counseling. This study aimed to assess the
knowledge, attitudes, and practices (KAP) of community pharmacists in Homs City
regarding drug-induced nephrotoxicity, analyze associated factors, and identify the
major barriers limiting the implementation of preventive practices. A descriptive
analytical cross-sectional study was conducted from June 5 to 29, 2026, and included
102 community pharmacists using a structured self-administered questionnaire
covering demographic characteristics, knowledge, attitudes, and practices, in addition
to barriers and suggestions. Data were analyzed using IBM SPSS Statistics version
29. Non-parametric tests were applied after assessing data distribution, with p < 0.05
considered statistically significant. The mean knowledge score was 6.04 + 1.97 out of
10 (60.4%), score was 16.54 + 2.96 out of 25 (66.2%), and the mean practice score
was 16.13 = 2.70 out of 25 (64.5%). Overall, 56.9% of participants demonstrated a
good level of knowledge, 41.2% had positive attitudes, and professional practices
were moderate among 61.8% of participants. No statistically significant correlations
were found between knowledge and attitudes (p = 0.064, p = 0.522), knowledge and
practices (p = 0.076, p = 0.448), or attitudes and practices (p = 0.104, p = 0.296). The
main barriers to implementing preventive practices were patient-related factors
(49.0%), workload and lack of time (17.6%), and system-related barriers, including
the absence of medical records and poor communication with physicians (12.7%). The
findings indicate that community pharmacists in Homs City have an acceptable level
of knowledge and relatively positive attitudes toward the prevention of drug-induced
nephrotoxicity; however, professional practices remained moderate, reflecting a gap
between knowledge and clinical application. These findings highlight the need for
practical, case-based training programs, stronger collaboration between pharmacists
and physicians, improved access to clinical information, and greater patient awareness
of the safe use of potentially nephrotoxic medications.

Keywords:
Drug-induced nephrotoxicity; Community pharmacists; Knowledge, attitudes, and
practices; Medication safety; Dose adjustment; Clinical pharmacy; Syria
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Detection of Escherichia coli Contamination in Sheep Milk in
the Markets of Hama Governorate

Abd Al-Taha*
Hasan Harba*
Ahmed Makky**

Mohammad Noor Hadala**

Abstract

Escherichia coli bacteria are an important indicator of fecal contamination and
poor hygiene during sheep milking or milk handling. This study aimed to
detect the contamination level of sheep milk sold in the markets of Hama city,
Syria, with E. coli, and the distribution of this contamination between the urban
and rural sectors. A total of 150 raw sheep milk samples were collected from
different markets in Hama city and its rural areas. Bacterial isolation was
performed using MacConkey differential medium, followed by biochemical
tests to confirm E. coli identity. The results showed that the total contamination
rate was 12%, with a higher rate in rural samples (16%) compared to Hama
city (8%). These findings indicate the presence of fecal contamination in
marketed sheep milk, especially in rural areas, posing a public health risk. The
study recommends improving hygiene practices during milking and handling,
conducting regular milk testing in markets, and raising consumer awareness
about the risks of raw milk consumption.

Keywords: Contamination — Sheep milk — Escherichia coli — Hama
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Knowledge, Attitudes, and Practices Toward Drug-Induced
Liver Injury in Syria: A Comparative Cross—-Sectional Study

of the General Public and Pharmacists

Abstract

Drug-induced liver injury (DILI) represents a major challenge in medication
safety due to its unpredictable nature, variable clinical presentation, and
association with commonly used medications, including analgesics,
antibiotics, and herbal products. Although Syria has an established national
pharmacovigilance system represented by the Syrian Pharmacovigilance
Unit within the Directorate of Drug Control at the Ministry of Health, and
is a participating member of the World Health Organization Programme for
International Drug Monitoring through the Uppsala Monitoring Centre,
published data regarding awareness, reporting behaviors, and engagement with
pharmacovigilance activities remain limited.

This study aimed to assess knowledge, attitudes, and practices (KAP) related
to drug-induced liver injury among the Syrian general population and
pharmacists, identify factors associated with knowledge levels, and explore the
gap between awareness and practical implementation of medication safety and
pharmacovigilance principles.

A cross-sectional analytical study was conducted using two structured
electronic questionnaires during June 2026. The study included 155

individuals from the general population and 65 licensed pharmacists
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recruited through convenience sampling. The questionnaires were developed
based on current evidence, international drug safety resources, and relevant
clinical guidelines. Internal consistency of attitude domains was assessed using
Cronbach’s alpha. Descriptive and inferential analyses were performed using
independent t-test, analysis of variance, and Spearman correlation tests.
Statistical significance was set at a = 0.05.

This study demonstrates a moderate level of awareness regarding drug-induced
liver injury among both the Syrian public and pharmacists, with pharmacists
showing significantly higher knowledge levels. However, important gaps
remain between knowledge and real-world practices, particularly regarding
medication self-use and pharmacovigilance reporting behaviors. Strengthening
the impact of the Syrian Pharmacovigilance Unit requires moving beyond
system availability toward active engagement through continuous professional
education, improved awareness of reporting pathways, and stronger
collaboration between community pharmacies, healthcare providers, patients,
and the national pharmacovigilance framework. These measures may enhance
early detection of DILI cases and improve medication safety in Syria.
Keywords

Drug-induced liver injury; Pharmacovigilance; Medication safety;
Knowledge, attitudes, and practices; Pharmacists; General population; Syria;

Adverse drug reactions.
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