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Pathophysiology of claw horn lesions in dairy cows

Ensiye Sajadian-Jaghargh *, Ahmadreza Mohamadnia **
1. Department of Clinical Sciences, Faculty of Veterinary Medicine, Ferdowsi University of Mashhad,
*mohamadnia@um.ac.ir

Background: A review of the pathophysiology of horn lesions of hoof in dairy cattle’s.

Objective: To describe the the horn tissue growth, the role of molecular, cellular, and
pathological changes in horn lesions of hoof, and the factors affecting these lesions.

Methods: A review study using sources published in the field of horn tissue growth and horn
lesions of bovine hoof in reputable national and international books and journals.

Results: Horn deterioration of bovine hoof is a feature of lesions in the hoof, which in extreme
circumstances are manifested in ulceration of sole. Claw horn is composed primarily of keratin
proteins, whose distribution is altered at lesion sites in the hoof sole. Normal horn of bovine
hoof tissue develops through a process of intracellular keratinization, microfilament synthesis
and cross-linking, protein and lipid deposition around the plasma membrane, and finally
cross-linking of envelope proteins. Cells of the innermost basal cell layer enter the cell cycle
to generate progeny cells that translocate to the subproposal layers. Growth activity in
subproposal cells becomes progressively restricted with the onset of programs of
differentiation until the cells permanently abort the cell cycle. Terminally differentiated cells
of the subproposal layers of epithelium no longer grow but differentiate into heavily
keratinized, cornified cells of the outermost subproposal layers. Important factors that affect
the health of claw horn tissue include nutrition, hygiene, management, and genetic and
breeding contexts.

Conclusion: The lack of knowledge about biologic events orchestrating normal growth,
differentiation, and maturation of claw horn tissue creates challenges for understanding claw
horn production during periods of health and disease.

Keywords: Claw horn, Pathophysiology, Dairy Cow, Hoof histology, MMPs
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Role of Nutrition and Nutrients in the Development of Claw Horn Lesions in

Dairy Cows

Fatemeh Kohansal
Damasa research and extension group, Mashhad, Iran.
f.kohansal.fk@gmail.com

Background and Study Type: Lameness is one of the most prevalent health problems in
dairy cows, with the majority of cases originating from claw horn lesions. This article is a
narrative review focusing on the role of nutrition in bovine claw horn health.

Objectives: This study aimed to evaluate the effects of nutritional and metabolic factors on
claw horn integrity and the prevention of lameness in dairy cattle.

Methods: A comprehensive literature review was conducted using peer-reviewed national
and international scientific databases focusing on nutrition and claw horn health in dairy
Cows.

Results: The findings indicate that imbalances between rapidly fermentable carbohydrates
and physically effective fiber predispose cows to Subacute Ruminal Acidosis (SARA), which
triggers systemic inflammation, vascular dysfunction in the corium, and impaired
keratinization, ultimately leading to weak claw horn tissue. Inadequate supply of
micronutrients such as biotin, zinc, copper, manganese, and sulfur-containing amino acids
(methionine and cysteine) is associated with reduced horn quality, increased brittleness,
and a higher incidence of sole ulcers, white line disease, and sole hemorrhages. The
transition period represents the most critical phase of the production cycle, during which
negative energy balance, hypocalcemia, hormonal fluctuations, and abrupt dietary changes
intensify nutritional risk factors affecting claw health.

Conclusions: Targeted nutritional management focusing on rumen stability, prevention of
SARA, and adequate provision of essential nutrients for keratin synthesis plays a pivotal role
in maintaining claw horn health and reducing lameness. Implementing appropriate feeding
strategies, particularly during the transition period, can improve animal welfare, production
performance, and economic outcomes in dairy herds.

Keywords: Lameness, Nutrition, Horn lesions, Claw health, Subacute ruminal acidosis

Keywords: Claw horn, Pathophysiology, Dairy Cow, Hoof histology, MMPs
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The Role of Clinical Pathology Biomarkers in the Diagnosis and Monitoring of

Claw Horn Lesions in Dairy Cows

Saba Ahmadi Sheikh Sarmast
Veterinary Clinical Pathologist (DVM, DVSc), Ferdowsi University of Mashhad, Mashhad, Iran
ahmadi.sabal368@gmail.com
Background: Claw Horn Lesions (CHL) are among the most prevalent and economically
significant causes of lameness in dairy cows, including sole ulcers, white line disease, sole
hemorrhage, and non-healing lesions. These conditions arise from complex interactions
among metabolic stress, systemic inflammation, biomechanical overload, microbial
factors, and impaired horn integrity. In addition to compromising animal welfare, CHL leads
to reduced milk production, impaired reproductive performance, increased treatment
costs, and higher culling rates. Therefore, early detection and effective monitoring
strategies are essential for both clinical management and herd-level prevention.
Objective: This review aims to critically summarize current evidence regarding clinical—
pathological biomarkers associated with CHL and to evaluate their potential application in
early diagnosis, disease monitoring, and assessment of therapeutic response.
Methods: Published studies investigating biochemical and metabolic indicators (NEFA,
BHB, glucose, cholesterol, liver enzymes, and acute-phase proteins), hematological
parameters, inflammatory mediators, molecular markers (cytokines, chemokines, MMPs,
ADAMTS proteases, and regulatory microRNAs), microbial findings (Treponema and
Fusobacterium species), hormonal stress markers, and oxidative stress indices were
systematically reviewed and analyzed.
Results: Accumulating evidence indicates that alterations in metabolic, inflammatory, and
oxidative markers frequently precede overt clinical signs of lameness. These biomarkers
reflect negative energy balance, hepatic dysfunction, systemic inflammation, extracellular
matrix remodeling, and microbial involvement in specific lesion phenotypes. Acute-phase
proteins such as haptoglobin and serum amyloid A correlate with lesion severity and
treatment response. However, no single biomarker demonstrates sufficient sensitivity and
specificity for definitive CHL diagnosis.
Conclusion: An integrated multi-marker approach combining biochemical, hematological,
molecular, microbial, hormonal, and oxidative indicators provides a more comprehensive
and reliable framework for early detection, disease monitoring, and therapeutic evaluation
of CHL in dairy cows.
Keywords: Dairy cow; Claw horn lesions; Clinical pathology biomarkers; Lameness;
Oxidative stress
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The Role and Comparison of Imaging Modalities (Ultrasonography, Radiography, and

Infrared Thermography) in the Diagnosis and Monitoring of Lameness in Dairy Cows

Rasoul Rahimzadeh'*, Erfan Eftekhar?, Erfan Mehmandoost?, Kimia Azimi?
1.Department of Clinical Sciences, Sa.C., Islamic Azad University, Sanandaj, Iran.
2.DVM Student, Sa.C., Islamic Azad University, Sanandaj, Iran.
drtwor@gmail.com*

Background and Study Type: Lameness is one of the most important health and economic
problems in dairy cows, associated with reduced animal welfare, decreased milk production,
and increased culling rates. This Review Study was conducted with the aim of investigating
the role of imaging modalities in the differential diagnosis, treatment monitoring, and
prevention of lameness.

Objective: The main objective was to analyze the capabilities and limitations of various
imaging modalities, including Radiography (X-ray), Ultrasonography (USG), Computed
Tomography (CT), Magnetic Resonance Imaging (MRI), and Infrared Thermography (IRT), in
identifying bone and soft tissue lesions associated with lameness.

Methods: This article systematically reviewed scientific literature published between 1980
and 2025, collecting and analyzing key findings on the application of imaging in veterinary
medicine. The focus was on studies that evaluated diagnostic accuracy, suitability for
treatment monitoring, and feasibility for use in farm settings.

Results: Ultrasonography was identified as the most practical and efficient method (Cost—
Effectiveness Ratio: 0.85) due to its field-use capability and soft tissue assessment. It
demonstrated a sensitivity of 0.97 in diagnosing septic arthritis. Radiography maintained its
primary role in diagnosing phalangeal fractures and chronic bone lesions. Infrared
Thermography (IRT), as a non-invasive and rapid screening tool, was able to detect
inflammation (hoof surface temperature increase up to approximately $34.5"\circ\text{C}S)
with a sensitivity of 80% and a specificity of 92.4%. Advanced methods like CT and MRI offered
the highest accuracy (95% to 98%) in structural detail of bone and soft tissue but their
widespread use is limited to complex and research cases. Furthermore, a significant
correlation was found between reduced digital cushion thickness in USG and MRI with a low
BCS, and increased bone lesions in radiography with a high Lameness Score (LS).

Conclusion: Integrating multiple imaging modalities can significantly enhance the diagnostic
accuracy and prognosis of lameness. The use of novel technologies such as Artificial
Intelligence in image analysis promises a bright future for automated and preventive
monitoring of dairy cow health.

Keywords: Ultrasonography, Lameness, Radiography, Infrared Thermography, Dairy Cow
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Three-dimensional triad of Heat stress, Comfort, and Lameness (HCL) in dairy
cows: Breaking the lameness cycle through integrated management of

comfort and heat stress using the "HCL Triad" model

Reyhaneh Sangtarash!, Ahmadreza Mohamadnia®*
1. Asayesh Mehtaran Group, Mashhad, Iran.
2. Department of Clinical Sciences, Faculty of Veterinay Medicine, Ferdowsi University of Mashhad, Iran.
mohamadnia@um.ac.ir*

Background: Comfort of dairy cows has a decisive effect on their health, production, and
productive lifespan. Despite significant advances in understanding pathogenic mechanisms,
lameness remains one of the major challenges of the global dairy industry, affecting on
average about 22% of cows. Since welfare and environmental factors play a key role in the
occurrence of non-infectious claw horn lesions (CHL) in dairy cows, these factors have been
examined in this review study.

Objective: To introduce the "HCL triad" (Heat Stress, Comfort, Lameness) and investigate the
complex and bidirectional relationship between these factors.

Methods: A review study was conducted using published sources in the field of comfort, heat
stress, and lameness in dairy cows from reputable national and international journals and
conferences.

Results: Comfort and heat stress affect the pathophysiology of lameness not only through
cow behavior (pressure theory) but also through physiological and genomic pathways.
Lameness, by altering animal behavior, exacerbating heat stress, and reducing comfort,
creates a vicious cycle. Since each of these three events affects the others, the starting point
for breaking the cycles varies depending on the herd and geography, requiring a study of the
management and environmental processes of that region.

Final Conclusion: Since lameness or heat stress ultimately leads to a reduction or loss of cow
comfort, providing a comprehensive framework to understand the relationships between
these events and emphasizing management strategies based on animal comfort will lead to
the successful control of claw horn lesions.

Keywords: Lameness, Comfort, Heat Stress, Claw Horn Lesions, HCL Triad, Dairy Cow

Vv




Eltiam 12 (2): 78-90, 2025 VE-F VAR oY o)les VY 090 oLl

I A

v > .Dl.i-:."

S YYAYYYA): SChg STl L LS

A/ z eltiam.ivsa@yahoo.com
v/ A — :
LA http://eltiamjournal.ir/

3950 Al
SS9l 50 dndwlas (5 ko g i S ) p S lodmen (55930
T LWidezo Lo yow! ) 6351 and wo
ol egeten (lilnl Ol Gl gy g Bekods 09 S0zl )
Ol edgpiin owgs 3 ol ¢ S jeals 0uSiils ¢ 2L yo pole 09,5 .Y
mohamadnia@um.ac.ir*
4 https://doi.org/10.61882/eltiam|.12.2.6 VE O/ YN o8y 20,6 VF O/ YNY il o )b

Oyl (Sijmals >z ezl il QB a5 © sl 05T ae ;T3 L ol ool (gl pitd 5 23385 46 10 S O3] oaw i splill alzme © ol S

oS

Sehos b3 g s S 03 Doy aie po ol (5 oz 5 Siletens (59,0 1axlln £45 9 A

S Lo g e S (035 990 50 00l piiie Dlegdge (5 a5y Sou g (o) 1BAB

Preferred Reporting Items for Systematic) PRISMA leal, ol » Solatunw g0 tanilae g,
AN ylgie Gial ol pe s 0 plsl YoYZ LYY Lo 5l @Yl 55 05 L (reviews and Meta-Analyses
A plsl Revtools (s,l580 e 5 a9 (Y- VY wersion 4.4.1) R 1580 a5 5l ool b e g &Y Ls

el bogsya s b3 g s S gndgn (53925 5 (SilSin g slo CenSh @ ity (SLb il Sl gk b
5 & oleys (Mobility scoring) o5 ,> Gliel) [oSwl b plin 895 awseis Jolis (25 J S 50 g S i
S ppke (sl 5 S 5 Dol 580 Cod il s (4055) Ssh b ol e (g il é Cledl 0l sl gl Sl eslitl
45 el 15 G950 50 e Jalse 5l (o SOl Sl calied )ls Cuenl (S5 slo e ls S5 5 e Cedles
Body Condition ) suw cuxsy sl 5 (5 aiil (080 Al yo « 550 0,98 65w e b St oy @
Gzl 50 (29 05Kl lie 5 (655 el H0 jlanls yols &8l lawls b sl LS| ogms .ol 1,8 BCS (Score
Sl Gl i gleys sl aross 3890

20 o ol bl g S35 09m0 (595 35y b iz lidios Wl (ol 95 5 S5k 4 425 b i led (5 S A
555 Sl ol 35 3| 8 Sy sl e o ol L

sl (Silatanns 50 qoascdS 035 o b3 (g Lo o FLi CEL Sl e lgands

SS piz goladl Oljlus als o o5 o Buile ol Aol
o5 o 2 (ol Sl S e 55 (59l @ ol ey 5l 86 golaidl &jlas i YL

woils &S WS oo hiad oy 69,90 4 1) Sl Sl ol ol 55 ol ool s b3 535 T

allie (nl 5o el o] 5l 5 5eRiay sln 592 0,000 2 SalS g ades 2alS L les sl bl pas 5 0,


mailto:eltiam.ivsa@yahoo.com
https://www.eltiamjournal.ir/article_243062.html?lang=en

Eltiam 12 (2): 78-90, 2025

VFef YA-Q. Y O)Lo..aj) AY 0)30 sﬁLJJ‘

End note ,l38le 5 0,0 @Ylis w5 plxl (LT
&5 o,ly (Thomson Reuters, 2020 version)
R I3 pp 5l oolitel b o¥lie adgl byl al> e
Revtools s ,l33le 5 aiws 4 (2024 wersion 4.4.1)
35T ol 5 wings eSSl 51 b S5 @y 45 SVlio
PO 0597 3 Leied Wi oo o5 I s (6500
G IS j5b @ 5 s Lo 5 s IS 055) i
olass Colgs Ho aiad axslds (LS aslas 5l wisgs (45
osp Sl e 3l YoYE LYY Lo 5l allie VYA

Al JolS e g A

S o) Sl Gleys g Hiel sleadl (p Saax 5

axdllo (w9,

Aoy 4o PR VR, (,:’L..,o )..SL.\} aQ ‘sbl.vwé ‘_glj.v
b g o S 035 Dl Gleyo g Sigdgresnl 3gk
Preferred) PRISMA lual, olol 5 wibw

Reporting Items for Systematic reviews and
YV Jgox b glhae 99w ans, « (Meta-Analyses

Publish or Pelish jl;éls 5 ;o 9> ¢ o .0l pll

2025 version, Tarma Software researches )

C.)L.i Slous é—.’.)b ol.i:.l..g_ g Oyl
("’}’..)U )~| ((sole ulcer) OR (sole hemorrhage) OR (white line disease)) AND
AT PubMed | ((cow) OR (bovine)) AND ((Epidemiology) OR (etiology) OR

L YYEIFN

(pathogenesis) OR (risk factor) OR (predisposing factor))

AR RYAVARF IRI I Google

Scholar

VYA
YoYSIENN G

("sole ulcer" OR "sole hemorrhage" OR "white line disease") AND
(cow OR cows OR bovine OR cattle) AND (epidemiology OR etiology
OR pathogenesis OR "risk factor*" OR "predisposing factor*")

57 9 Sz Slasein Y Jaao

g e IS o2 05k 5l (el S he oy ol

Ll (55950

P39l 9 Sigle]
T el )0 o &S o3 Col i S ayyai 5o
u}‘)? P J.a.o.w L ["9) 9 ol oowlive jlf ;‘.u.&b /‘

Ao bt g dS 055 Clim ) g guad

2 ErS0 9 e My sl g 5 Slag
5b 4 (1) (T YY) )Sam 5 Bolo) (g s (slagls

Al 69,5 pwlis il ¢ pwlis oS slaallis ;o

95 (V) (VYY) (Bolo 5 zlopw) o 5 (S




Eltiam 12 (2): 78-90, 2025

YF.f YA-Qe Y O)Lo..i: AY 0)50 ‘ﬁLJ‘

3 3955 5 S gd 42D )0 g Ngd jgmegy g ol
QS sloul e ﬁ)v\::-.t.‘ PRI S-PRVSON- S (I VINN
D N Ve R R JRUAA ¥ RPYVWII CERPPE S0
Sl oyl a4 15 cpl i e 0)ly 4y e 68
e Spis a3 g S Sy sl 9 (S e
9 BShes Glaghs, b 4dsd G akul)ogd o
aie JolS jsbes joie alSle oo il
Sless bl ioly 0)90 lddore (S cCewloauts
Sl p aS wils o Lo (Sdplie 5 (Jseys0
D8 o 3l T 0050455 i b o 0,193 Siod
s SBglS o il 45 Caslools i lallas
A5l il 55l 55 Jlozal adyl Jele g oo
oBolr @ bgpe Joloe lon> 4 b po Jalge 2 ogdle
Joee o B wgd as)S a0 Wb g8 e s
3)lge 058 o0 a ol b (53,88 el gl (5510
Sllse> IS oo b (2L jocas uialisY
Wiy ol )0 &5 olagls a5 50k 4 g La e
P 39zee gl 4 Cewd Wl IS
By sl las 6 5VL (55 > el b sle sl
ooliwo! 1y (6 yiin yloj Lagls ol agy i 5 ol
e 420 50 9 031,38 (oo 5908 (Sl s g Lol 5o
G A b a5 cuslie 0 (Fatee ]
bt g s B 035 (G )0 ALy Pasaz )
S es S

s Jolge 9 592 9 Eged 58l gmoin]

0 ale I Voojlads £ 090 j0 S Gy 5 £ond
oalaidl Cowal) 5 (ghglgetnl plsie b slallie
T Jeads 4 (Vo VA (158 5 6 3) Gy 2 9 £90
<8l ,o 6l s w3l sl o jo Lol (B) el 0us osls
5o Slalae el slag,logls jo 1S bayl il i
40 98 u“T) V,00) (59, o addllas oyl dslol dio) o0l
Sb eaolis gl 9 ol plil 3l yo acyi0 YA
SIS s ol dllaio pl 50 o (slcs Lo 425 LB
S5 el sl VY sgy ST Clol s
S oglS TD) paizad A anlive (ce) als

clbly axgr Wb cuwloads asloyy sw cpl 4 LelS
Olozesl (ol (nl o 5o Comal Pl sla i oS
5 P S8l JouS Sglite L g pow s
Ap el JgeeS (FLACSL (S5 (e iz e
a0l 5l o g Sl il e S a3l i
o)l3d g e IS eallly jly SOG4 Sep ey
e Sl (o) 2 4 0ligS deade ol b (Vo)ls 18

w23l es Sl g cpl slas ) anee; 5
el 9o onl phicde Glp il pand B ana )b o
No,95 5 slotng cueal I (laminitis) ool
Ciloydgg (xe @ gl Hebay CutY Pl .ol
2 e sy asl popo S8 Sl b Sgie e
ashis oS Wz je (Mogy o )5 4 Jlopw ollge
Sis (g8l 5l Gl Sl (e LY L slaY
5 055t o isn Lo Yoons o5 55 Lol il o]
Wgdoe 50 Ml 4l e IS
Sep e oyl il Dlalllas 5 by gjaileS
o bla )l caslons plxl (6 pd o8 o sl
Weo) I3 0235 SlaShy (5 areSd Gl
YL cble whle 4 oulis YL Ces
odd ASLd (opf g odigdfog pw slal)ung S
PH (20l8 G L3 5550l peon g5090 Lol oo
PH gy 2018 ool il g 25 5 oSt
5 e S SleSd slas Sk S e el aness
o5lg90 51 sy, 8Lu Lgd (sl pnS giguil ol N
Sbnl Seotcn slagaly 9 99800 e 4 Joko
5 g «SESY Sl ual T el S e
45 s (B0 alaly Sl 5l (pladiges (oS 9390l
Jolse onl 5l (P Sedoe ddsi (B)leS oliws o
P T N e b
adl ansls LS e (S pge Sleyost p Al
g S it ]y ool 050 50 (B 09> Gl
Ol )y (Boye abavly olye plo g laprnS gigail
JW 1) $15 (sl slapucilfe wilyi oo wigh (9>

ozl cels wins Lo 1) (S pee Sleyes 00,5




Eltiam 12 (2): 78-90, 2025

YF.f YA-Qe Y O)Lo..i: AY 0)50 6ﬁL~J‘

e Sl jap Jliml Azl 0 g o wales
slge 4y Lo il Lsle ¢ plSorinl b oo ials
Slge caie] (lawl sal atuly 0 u> 10 3920 (Sdie
slin 0l 9 lyS eSaS 6l by 5 (Sose
Slge Gl Jola pac by 09008 ki (5550 o L
Alr ool Ol genS hms | Slo cdl ksl
Jolis (59,0 polie o0 oo I3 i (s pdycc]
aipel sloseul dagpaling (59) 5 panalS (Gone Slse
o ol (Gisde 5 el 500,568
L ogeaS g aid oge lomn Sigindly] g Soagr]
wiprs Lo ol LSs Ll olge ol Jolss pae
S llz 9 (S0 S 54 Senlis A
Ored 4y boelss agl lacdse s 1S
CobeS Wl o0 gitem Sy wiile plafaSe Jdo
Slge 352 ¢pl poodle s g |, SLa cél
Oygoa b adgl (Sogll & jpoa az—S1,55 50 o
Wighoo Mg Sl 0 &S (2B slacddspli
o Gl Bl crge g 00,5 Jidee ) o Caedls Wlgh oo
JrS wpz g Ge¥se b iinlply gt
Omee Sl A 580 Copae g ShS CudS
At o S slo g Kl (6 i slas peal,
WS e S Lnplail caodos i & Lo ol oy
G Sgls S ol 5 (uss o Shos 5 o ashy
ol 5o i Sl gl Q) Wyl ol (2B 53
Sl 59 50 (o dlge g iy nd dllie 4y di)
DS dnxl o0 Lo ek )0 (5l slagls Sl cdl
Sl clle by 45) e ,d ololy ges
ool iy 5V o 5 5ipmn sloglS 5 (e
SR Gloy Jsb )3 o (SilSe oyl 5 Gl 15

OF-V)al o
YoVY LYY ol Jlo aw b o ol aslllas o
Alarm Lesions) el Sbs,s ol>l> ol
Digital DD) Xl csbe,e aks> ;I (ALs
Golow 3 pw &S o35 (JUsd al> 0,0 (Dermatitis

Wb gy g S slagls jo sihw s

AN

FIRVARY Y P I ¢ RVCR N PR SR O
(Sole Ulcer SU) g S o35 g didgs Sghe é £55
WL) i bas g lew 5 Sl o 3aals) 1YY L
) Eaus Oy s 7V2) L (White Line Disease
0 5l i 5, g YU b s e ialidl ol oles
5 00l ialil (g loline yeboay |, SU ay Sl il ons
Body (oo cuxsy jLasl) BCS L ,2Y slagls
Mol sl 6y wilis ¥.0 = (Condition Score

SH (Sole Hemorrhage SH) cwdiS 5,055 4

Ao ol 5 995 Sl e 55 (0 SloliS 3925
el aes o uliEl 1) Seaslel> 9 SH SU
SH ;5 L (Feed bunk height) ,o51 culisl
s Gl b olS 53 s Vs oo 03 e
2 ciliSee Slalllas )5 ()09 of jor Jsanil>l,> o SU
o (lddea 5 ez ee lelse Ll
oped g S,p aix (SEMI-iNtensive) ;5 eiedoes
slas, yhs as lolse (lgie a4 ¥ ogas Say Cunsyg
6ol Lase Cuwl oads ST aies oo iliel], 1S
loauly ¢ Case¥ b Sldlas ol 5o oo slas ) low
WA e Copde) 48 50 (o pde OIS
ol Sep kel Jele Ylatol (zpe 5 Coblage
5 Oloy azgi bl e 4 axgi b o b Lo
Sy o pae 4l Wiy lladl gl (solazdl ol 3
318 8 else 5l lacgame il cou baplail coodles
Ll oKl g pls culig @wiss oyl ol 5l as
Lgd‘}ic)lw‘ 9 ‘_SS.M.’) solaxisl 9 6)|~.\.Q,ii NEYEN
5 Ot o @ gl B
9 S5 | el 0aniS 6 Sty Jelos (nFslaly
i AL 28l ploril g Cglio il 5 Jolais




Eltiam 12 (2): 78-90, 2025

YF.f YA-Qe Y O)Lo..i: AY 0)50 6ﬁL~J‘

ol g bagls glgil aan 13 o Coly> op sals
Al 6 YL Sals g 00,5 Bee i Wt Las
Soddge (Sloys Gz (e Sllz )0 rinen
595 AF 52 lawgie jobo 4 Ll oge 5 ols (i (6508
50 con Yok e sl 1y plo Liglul a5 ols &,
Sipmals gleys gleaniF a4 Lo g s e I8

OA) &S o g 5hae 1y @glite
ey 8L ) JSase jaikew an e eSSl sty
o0l hSis (SIS anen 2l 5l (glased ool e
5 Selle Glagps iz o guls el
a8 Slles sls Sl il Sl 5l 68 i
shals ezl Sl cél colx able ee Jsb
olas Sl Saally o | ey G o Sl3gine
ol anle a5 weo o lis adlas s sl
Al wins oo 2alS |, oSl Saall ame bsas
OIS 2als a8 o 3l 5 ) O (SIS kL
Winad Cb 0 iSulwglie Lol DS laxeas | gg
St -t P C R
Cgre 4> obul 5 Sall (SEKe s pdcun]

R I ) 5 oD QQL'L;'

she gl cdl adl giluil kel el
Sl oy (Ve V) 0l dalys ouss] o coly>
AP Gt s Dezen SN bl 4 Sislseens]
ol 2 G5 s B3| sl Jelows a4y sl
3 lagls el oals ailoyy Gl g9 9 (S Sy
Kl jo wdss Jold Cglaie Jupie pheaw 90
i )5 1,8 aalllas 5,90 (Brazing) |,> 4 (stall-fed)
o 3 10 458 a5l wisgy & jle Sl o Sals
(i 90 dunlio 10 YA L auhuw b3 col > ] )
Sl sae jobas Stall-fed slags o auslsl,>
@l mhaw ;o (¢ 0>P) 0g mie bagls 5l i
Ol o Gl wog by gy Hlzo agls 51 F-YY
Lyl et (oSl colan 9 SCC ol L 25
sl a0 Mis slagls (¢ .- O>P) casls Jlo e
bt S5 4z ST andls s g9 SVL gt

(V) 2é,%5 18 ooy

AY

aisls (L alE Y Y jloamlie YO« ¢ 5l i slaoals
Ls Saislaz g (L0 1Y) g GS o35 alS gelans )5 a5
&S Jye wisg Glal > Sals (LYAMY) aaw
(F) Jud do o jo oSl csleys o8 zhaw
S piin DD o Jlas cusls 1y Jlsld oyt
Slon 5 Lo Lol (285 18 AlS o Jelge 55U
s bLs)l gl 98 Jelse b i apie L
3155 5 ST (65 s Sz Dlads il
aS J> o wisls molpdl 1) DD jg s cplicds
IR L e slagls 5o (e 9 SYL lagtals
S 53 (V0)og ol ped sds oz (gl g Lo s
6,5 450 ez yo pliida ST YYOY ( Job aslllas
Sl ol s il 45 2 5l el o s b Ly
3ot 3 otee S S Sl 5 e (S5 S
bls s b ke b Lol sl oo S Sl >
2 3l e Jols s Sl e sl plis
Sl cnl 35956 50 mae Jelge 5l eialy Sliblo g
GoeSYy osessp G bl S o s
onl i sdalice (Sl S8l ey 55, 5 (Relaxin)
IS ALa cdl clis culbis Lias Coonl laazily
2 o3l (Sslie Cumdg 5 il Sl o 5 G o
Bz 1 o S Sl 5l 625 e 53 |y G5 s
Eod Ometd Do b ladlas jo (VY ,VF) wS
o gls s 5 sanSelnyl dilize lolr s
Jlo 0 b oaisced el AVATFF slaosls « Lol
Ol G oz jo Gl Gezew TV by
ol piels ol ol mls we s s
035 YY) o b g Lo (YY) ot Sl Coile
(ot 392 (1A s S (532 55 5 (11 A) s S
5 Shjpels alilae wiesls 990 (e Sphe o>
splail o Ol i e Colim vse o i
Cowly oo Sl ;0 3150 Slawi g 0l cdmlive 2l
Eord (G095 Slagls ,o (pizmen g i (oS
sl 5l S w-“‘ S ) 5 Feier (S easleyo
S Eeileys o IS b 4l LIS sl




Eltiam 12 (2): 78-90, 2025

YF.f YA-Qe Y O)Lo..i: AY 0)50 6ﬁL~J‘

2,8 1,8 solaiul 050 S 4y Ceoglie ol o
S5 5 wase ol @l S ke
Sl cdl olls e alidl sy (Variance)
Sz Sy Sl gl ol Sl Glsis 5 05l vs2
awibe glae 0,5 coluwl Wlal> pl gl ials
&S Sl e lbly g eSSl Srall cwbks
ol ;o (oS Blio Glsied; wilsigo 5 e
e oJ ol b i S 15 eoliiul 5 e (sl Lo
Glgls o Slo cil ool el gl Sl
Lulyd g Conse d9m0 b 5315 ol S5 e
oo S Ol g s S SEEIL G b (Ko
Cole Sl (ol 3553k 0)b)0 99250 (slaard 3 |
Fao Kl Sl a5 g ol 4 S 6
ol b s o alS | g S ol 59 Jlexs]
Sladllas oad plolis slagy; i awl lp (Jb>

Sl golio WY

EHFS e WS aeie g8V (g, (sl anllas o
Seher b (glow g o B 035 590 Sl Il L
‘OR=0.66) s)lu (gl cxa blsjl iuly 51
20 45 laglf s aizmen (C195%: 0.29-1.49
L)l oy aw <ol sy il a> e
Sebolad g puddS (03 9 58S mle o S)lo e
(C195%: 0.05-3.92 OR=0.43) oii oconliw
Ol e a5 1o sanlyd aslllas (ol (S 55l
S o2 okl o 53 (Sldn (oTsy0eele) BHB
Slogls 58 4z (ol 5l m dpies b3 Blolz b o
28l ol pe 4z g Slalipie ol Gl
2ol glagiaghy o5 auS oo Sleriey Qs
b Seotinpnr Sl aboar Uil 050 Jolge ol

ogilly Jalse (lyieay o slacdl 5 bl i

AY

S (Lo 3L Sl 5 IS 8L (S Jelge
loasl Ll 5 SYls 4o a5 ol gayar Slegdse ||
ool e il ad F 18 ax gl 550 sl gla Jlu o
A p33909,5 53 Slaml SU) i S o35 (sl Ll
wlS 5 2 L gl ad Gase 5 0B o3
S5 oSyl 51 Ky bl eyl (o el (s
2 SU & el L asb opl o 99>30 (5SNP)
Ls gilew lp g 0uds azlis 3 - Sldlas
(BTA 13) VY s55509,5 ;o sla>b (WLD) oiin
oS 5 Ceizme g) i bt (g le L aS ol olulis
el 55 5,08 BL3 | (g e otz sl 5 SU L )]
o S5 Lt a5 wms e las beassly adlae
e Sile 3sn p (WSNP) (Sss slaelSl>
b Caoglie 45 0iS oo anli godge ol ol €S5S
3G JpuS cew bl ol 4 crnles
397 5% Son b B e Jelge 5 Sl
O srglS jo e (YY) W)l bas Lo o)

(WLD o SLo il ololr S ok 4 5) SU
5 oS 4SS 4 bgyye slag) pdle slagls 4 Cons
oS (KRT85 5 KRT34 asile) o opil,s sl
5 hSes anl 8 )0 Cied saimslis a5 wilboads olo
R CE P PN WES I 4 DI
SU 5 SH) o &S ol 6 pducilyg a5 ols les

Sl il el

ol ol sbw b Gl glp g lawsie o> o
5 arl55 el yo & €y (DCT) 2250 Sty b
5 sty 5 a8 0T, banusie b o 5,50l v
San pptns Sl a5 Lo ol 4 1050 )5 conlie
bl ecolys jo ail ol er Sl e s b el
Qa.‘>l...u s ol ul.n.u.’ Lso‘}i C)Lo‘ 6L:oua:'>Li)

592 b sylosxe ,5bay Lameness Advantage




Eltiam 12 (2): 78-90, 2025

YF.f YA-Qe Y O)Lo..i: AY 0)50 6ﬁL~J‘

35 yeie (hasze o e g pi Ll ph oSl cldlage
05 9 e b3 g )low jo Jletal (hlie jo a3l
A3 o s slaThy pl s iy g oS
SN Camdg yw dle  Jalge wao o lis a5 casils
OB Ol nl sen 5ol Sglg it Sleogas
UrS gl a8 ams e b5 b ol 51 (6 pdee
gl 5o Ghnde Jelse o Wl oo slag e S5e
4295 890 Oloyen j5bas pls (60,3 Sla Ty pa g 4lS
(YY) 8 )18

Sy 9 Oloyd b b,

el

Ol jep 50 6Kty (b9, Ko Olore 4 (e
S i ) 50 Sl 00 il Ve o
Lol S e Sloladl oy age ¢ SLS Sl ol >
ool (S gy (b 5 oS pls 2>l Ssnte
5 e ol 5 llpe plral> glagss,
San bl o ol iz 3l 4l S adadln
e 4l eur wed plnil baews (53, Jlzd als
Slasdlas ;o (Y¥)ogd ailo,y SLo il 5l g0l
5 VoA Gl ool (59, YoV LuSTU w)le 5l as
b S G Sz b planil Gl yo 55 Jbopn
Eoed o gre ol 4 i guile o laibiul by,
oads alS mhaw SU gons o xeyé uals ¢ WLD
phie umpw a5 oS o 0T beasdly, ol ol
Jelss ol Ll Seue 5 (o yo sl Blas)
Cedls S5ee 9 o (S o Dl J7US 0 gallS
(Do tie-stall slapiw j0 lagls o, 4
o Se33l 58 S5 1o, T3k b 59 Shas (o
CAeiS Lo b g jluse Sen |y (39 cemlie mj55
Se slatg; S (o0 @l B ) Ol pliias;
5 9923 obsS a5l e e aSl 2 byt (e
3ok s piae 03,5 Sule) Loyl cuslag
=z b s adgl Jole po 0 (Sla sl Sl
cleas (Jlo plbasies Gloys BB 5o jsbay loo

AC

2 oodle (YA)uuS 55 5e5 Sl ol jop )0 e
Sl 0550 10 (Sl 5 (Sdglbio ( S5 vales
30 a5 wed e olid i olbeaden lrosls ‘w:“’
> s 4 aedlgus 55— 8 Jola s glos b

B T e
Baus 5l oo gad90 (pl ilol ot Sooiiniws guilans]
(3 T 5 56510 ol clgl] L) 355554
Loyl 5T 51 asadon (gooliiwl o Kal L5 5l o
asllas ;o 398 (5o ools u mox L (YY) 8 o Connl
S osliial b s GS o3 colm sbmyl 4 pladl ol
Gl o s Sillie gy 5 (Sl Jlid oS5
dole aned (alyd Lyl ool 08 aseie asllins
oS odsisl sl Lol easS o o3 1, SU slowsl eyl
Cool 5L S SYsb b Jaal gl 4 colp
o GBS 055 45 ol i Sldllas ,o iz (YA)
Sae SYob 5 Sotnw ol sl S5 obml el
O% sbod 9 7 S el il als g oo o8 G o
sl Slell mals samsylis Yt awseis 5l e
ol 8l el gz o 5l e 0,0 el L leys las
> el wnlf e oo olad Tugssheel oy il
olis addllae (ployls aslol Juw gl (awsets 1
s ) FER TPV PES LN
S SaglE > Ko gl slol Jole asly
1y o el Gly 5 B oo sl 5
A 5o ydon Oledlbl S (gl (YQ) o)l oo &S
S lio 4 S Sl 153 oy Sl
ol s a5 sl SIS sleasle
O )3 6y slagls yo (Sl (FLo cdl ol
o (o) 4 Culilo az gl Wb oS asl e o leus
S92y S p5 g e LS Colix Llyd ud
aile il Coileys gonisS obml b SL Jelse

(YY) wilasls i Treponema spp.
P e e A5 4 bgpe else (IS 5k
S orlple S)ls e G5 slas i 9> 59 L]

Jolss dlS o e dgupy g Bows b ol ol




Eltiam 12 (2): 78-90, 2025

YF.f YA-Qe Y O)Lo..i: AY 0)50 ‘ﬁLJ‘

Jeiol sl 9 55, Slids (55l (smdge Sloy Jol
clo ds st ol 35Slals JIsk 2,5 b olyen
g 28l el VY @ Foe 5l 1S o (loyo 3 e
Oeizen il Sgngy (LI L Sighe jl lagls ples
oS 2l Ml )l ge jsbar (LV) (oot (35
ol goladl Cunsy g adei Sguge onmolid
o sl gy R Sl sl IS sk 4 (F)o
Sldllae Wb o] 5l 6wt 3 Sl 590 40 gux
(F1) 098 1SS il sl aiged 59,

St lags o S ol Jle axsdS Jlo ¥ o
sy b oy o 5t Ll o S5 sz 5o
5 Jyet s facls sl 5 ol o5, s 51 a5
35 yole d3dsS p Gows DS g e ALBAS jo Ll
lacanl a5 i o alnl Sbj Ygens laleys 5 09
g odls ol LSl Sl 5 legeinl o aal
odiiS39e 5 (yeze K 4 3)lse Il lnle
IER WP PR

o Ol 505 50 guals O
T e 2 e Sblz Glagasis ]
sgisze plol aels b (glad > paz s Lansgi glo,0
o Hslie o eols i o eliil 5 ats cde 4 L
aos )l Jlaals a4 olal LB g 580 (g Aoy wilgs
Goe dien o8 bogi (e S R0 S
ole oy &) g_9)..a ailosls las Olallas . 2igds sod
olaals b jglise L)l ogon g G (S 385
23055l 50 9 (6 S el j3 Jlaels ols &S Lo
SR Ol a3l Sl G oy 3390 12 5o
g (St b Sysh alins S i o bl
(N 55 G- (bls)l s S asL
b bl p5el as wleols las was Sladsys
6095 5 Seillogn slocwss & pin (S
oo S e el bogy 1o i Las g o S g

s9%l b pllmsgy anid Jols 1S S e

oo s Lo el lF Lags o,0 a5 o lesy L3,
Lol yo asd iy Jol e db g Wigd o 00ld auid o
a5 aisy o 533 mle 5 Sisligygi 0 e 25
Sl s a5 Ll 1 el gmgaiz leys aiejls
e (Multifactorial)  Lole o> Slo cél
il Kin Slaladl b sl (g lawls )l mae g 5K pols
(V0) axsb sl oo cadlos sl ) (6l gl

OLD)O

2 e @Y 93 sl A5 ple by Jead]jgins
b CuiSl gg, s b S oolaiwl g o3 Joxe
S| 0o w] A 33 LS)ju)j u.....blf 6‘;)
u_,l.:su.;b W) = iz Sldlas o Lol (Y‘V ,Y‘?)
Sl 09 (Byme Glo ols; Bl g 0,0 RalS sl
alizee o JSGgp cidu il (g9, a5 Slasdllae o Jlw
5 o S 035 Jol (FLb 28l (Sadhr Sl
DS e JoloSts slagls jo 1) apis bas lol >
) 09,5 iy Bolai Hebay bgls s bl Lawgie
Non-steroidal anti-) NSAID . sl ,s uzpew
Y o S g 990935 (inflammatory drugs
Y SW s NSAID ol jeras Jlejs oz
Lais INSAID 505 as SO ol yorrdy Sloyd v on
S Olsrear « S o 0 095 5 ¢ Sloys (Suze iF
09)5 30 Sgutn T A5 slo lid bl w8 S 18 ke
og,S oo ;0 Gljme YL 45 09 LYD dg0> SO
393> Y 09,5 ;0 ol (pl a5 Jl> 50 1ol oo Cgsno
/V’& és..\} f 05; )O 9 /()O 05..\> \" 05; )0 ‘?‘./.
Ole et oolaiwl aS” s o ylis vadly oplal )18
sobots Wlg5 oo NSAID 5 ol S« lays (cazroms 5|
Slals ;o 9,0 Gl 5 by (il e LB
83 39 | din ba3 (5l 5 oo S 055 wiile
3l eolatwl Cuer 4 8 (6,50 Sldllae o (TA)
Gl 00 0SB Ol>ly> g9 0l 950 51, NSAIDS
59555 4D 5 T+ (g5, sl (lej LI Sy (T)

25 5 Oleyd i b a5 Bl jee PLSTL sy

AO




Eltiam 12 (2): 78-90, 2025

YF.f YA-Qe Y O)Lo..i} AY 0)50 ‘ﬁLJ‘

kol i Wb LNSAID L bl g oy Jyus o
KV SURGHRVRYS

(auwcls )5 o5 90) !y ey ;o NSAID jl oolail e
SIS o (60,8 ee LSl cdadlre 4 ol o
S

NSAID L olyan sl 5L5 cil ool sl o
plo o8y 2 5 wuly ali8l Sguge oy o8 1 090 plox]
(F¥)ogs Laa>

Sl 2l otz sl 5 @5las] Bads S0 e
St Fre Gl 5 6 pKin glaaly (b ol
Sede a3 50 0hga) (S S8l slasi e ol
2l colz olml anTp ) sadS ity (e S
Al slegie Oleed 5 s (Sl
Slom s o IS 5 a5le el oo i
2 e (pl (owyp WS (o0 Joo api b
Coanl (20,05 Bl g 0y50 Byl Gl slaanls
col s o Sllsa al 1ny w)ls lossg
3 03yl slagls Sl Jeloe ples 4 (Jy wiledgs
as wsls (L VA9 ans 5l Jsb Dldllas il 6 e
AP e Sl Sy g Dab lejes (L)
g el cwl Sl 8l gy Liove sl
Olenls 31 o 42335 o5 550 5 oSl Lanone S i
5 s Jale e ol 1) plealy 5 w5l s
el 2929 b S oo (Byre Jelge plo oaiiS 0
A5 ety ol sladle o Slallae ez
Srie S5y 2 Sean] Slalllas &5 wias e ol
Sl sy o limen baansls 3 Sls il
peld (Sl Cdl el 55l o)bys (ganeds)|
(FF) oS

&L )l

G5 ol 5o 1y 8l )l &gT e By
IS R e b

ooliul g & yle,o (mMobility scoring) s ,>
NSAID .ceul s S'sb L of o NSAIDS (slag ls
2 @3S 9 Sl S 50 (2RI Bl ogdle b
Caileyd 3)l5e )0 eizmen 5 laly SLbI S 5 0599
5 B g olelr g8 ool aies ke S
S5 spatll Senge 5 e Sdle Zu e Sl
Sl Coenl

ST G g cSld 0 bolas, (0555 aods
ged Al 55 20 4 oy wld ) £iS Glaps;
397 08 mee Jeloe 5l (S (iSOl Srally bl o
035 S5 s 5ol v (20 Sy o 0
18,13 BCS 5 A8 Al o2 e alo o (S
el ol s il b BCS asliol Cy oo @
ol e Sl

58sn v 50 o3I (Sagilil Sl s sl (25 0
a3 oo il oan| 15 jas a5

O (20 sl 4 JUT g laaucs (8595 090 @
818 yoe Jsb )3 s Cedlas 33 gotee

b g ot S5 allge ghls Lo il ootz o
asle gl als 5,k 5l lg oo ool 580 el
bl |, Spglis slapls Lameness Advantage
o,

S S b me Ol g pllisy; iy e
el A5 ol sl 5o (B catan 93 50
g &S Dbl e lapiues o
Dbl aphe (S el o poe

|y o il Slo cdl ool 5l ik 25 e
) som la S Jlaiol &5 aad oo il slisTa
REX PNt

ol S ilgie o gy oloys 9 ST 51 655 Gt @
RECGPNCNESE T JE OO

AT




Eltiam 12 (2): 78-90, 2025

VFef YA-Q. Y o)l.o.:) AY O)jb ‘PL».».”

. Mirhaj M, Sadeghi MA.. Applied Anatomy

and Histology of the bovine hooves and
limbs Eltiam. 2021;8(2):14-30.
https://dor.isc.ac/dor/20.1001.1.2423569
5.1400.8.2.7.3

. sadeghi ma, Safari Nikroo K, mirhaj M. Gait
biomechanics and digital growth and
weight bearing pattern in dairy cows.
Eltiam. 2021;8(2):31-41.
https://dor.isc.ac/dor/20.1001.1.2423569
5.1400.8.2.8.4.

. Vermunt JJ. “Subclinical” laminitis in dairy
cattle. New Zealand veterinary journal.
1992;40(4):133-8.10.
https://doi.org/1080/00480169.1992.357
18

. Passos LT, Bettencourt AF, Ritt LA, Canozzi
MEA, Fischer V. Systematic review of the
relationship between rumen acidosis and
laminitis in cattle. Research in Veterinary
Science. 2023;161:110-
7.https://doi.org/10.1016/j.rvsc.2023.06.
001

. Faezi M, Sangtarash R .Epidemiology of

lameness; economic importance,

prevalence and incidence  Eltiam.

2019;6(2):14-34.
https://dor.isc.ac/dor/20.1001.1.2423569
5.1398.6.2.3.5.

. Sadig MB, Ramanoon SZ, Mossadeq WMS,
Mansor R. Prevalence and risk factors for

hoof lesions in dairy cows in Peninsular
Malaysia. Livestock science. 2021

. Dionizio JAR, Afonso JAB, Soares GSL.
Occurrence of foot diseases in cattle
attended at the Clinica de Bovinos de
Garanhuns:  Epidemiological, clinical,
therapeutic and economic aspects. 2022.
https://doi.org/10.1590/1809-6891v23e-
72731E.

. Sadiqg MB, Ramanoon SZ, Shaik Mossadeq

WM, Mansor R, Syed-Hussain SS. Cow- and

AV

9. Langova L,

10.

11.

12.

13.

14.

15.

&b
herd-level factors associated with
lameness in dairy farms in Peninsular
Malaysia. Prev Vet Med.

2020;184:10.5163,10,1016/j.prevetmed.2

020.105163.

Novotna I, Nemcova P,
Machacek M, Havlicek Z, Zemanova M, et
al. Impact of Nutrients on the Hoof Health
in Cattle. Animals (Basel).
2020;10(10).10.3390/ani10101824
Garvey M. Lameness in dairy cow herds:
disease  aetiology, prevention and
management. Dairy. 2022

Ruchti LL, Credille BC.

Retrospective evaluation of the causes and

Fenster LL,

distribution of lameness in beef and dairy
cattle evaluated by ambulatory and in-
house clinical services at a North American
veterinary teaching hospital. Journal of the
bovine
practitioners. 56 (2023).
https://doi.org/10.21423/aabppro202389
21.

oban CT, Kumanda A. Incidence of foot

American association of

diseases in beef cattle in Kirikkale region.
Harran University Journal of the Faculty of
Veterinary Medicine;2023:12(2)160-165.
https://doi.org/10.31196/huvfd.1330443.
Klymas A, Syrlyk M. Prevalence of hoof
diseases in cows. Ukrainian Journal of
Veterinary Sciences. 2025;16(1):88-103.
https://doi.org/10.31548/veterinary1.202
5.88

Espiritu HM, Kwon SW, Lee SS, Cho YI.
Surveillance of hoof disorders in Korean
dairy cattle and the correlation of farm
condition risk factors to their prevalence.
BMC Vet Res. 2025;21(1):169.10.
https://doi.org/1186/s12917-025-04628-9
Frmann A, Syring C, Becker J, Sarbach A,
Weber J. Prevalence of painful lesions of
the digits and risk factors associated with
digital dermatitis, ulcers and white line



https://dor.isc.ac/dor/20.1001.1.24235695.1398.6.2.3.5
https://dor.isc.ac/dor/20.1001.1.24235695.1398.6.2.3.5
https://doi.org/10.1590/1809-6891v23e-72731E
https://doi.org/10.1590/1809-6891v23e-72731E
https://doi.org/10.21423/aabppro20238921
https://doi.org/10.21423/aabppro20238921

Eltiam 12 (2): 78-90, 2025

YF.f YA-Q. Y O)Lo.:) AY 0)90 ‘Pul

16.

17.

18.

19.

20.

21.

22.

23.

24,

disease on swiss cattle farms. Animals.
2024

Griffiths B. A the
aetiopathogenesis of claw horn disruption
2024.

study in

lesions in dairy cattle.
https://doi.org/10.17638/03182319.
Thomsen PT, Houe H. Early-life cow-level
risk factors for sole ulcers in primiparous
dairy COWws. IDS
communications;2024:5(6)634-638.
https://doi.org/10.3168/jdsc.2024-0544.
Britten N, Blackie N, Reader J, Booth RE.

Analysis of Cattle Foot Lesions Recorded at

Trimming in the Southwest of England.
Animals. 2025

Wilson JP, Green MJ, Randall LV, Huxley JN.
A history of lameness is associated with
reduced proportions of collagen type |
relative to type lll in the digital cushions of
dairy cattle. Journal of Dairy Science.
2025;108:13807—-13819.
https://doi.org/10.3168/jds.2025-27109.
Griffiths BE, Mahen PJ, Hall R, Kakatsidis N,
Britten N, Long K, et al. A Prospective
Cohort Study on the Development of Claw
Horn Disruption Lesions in Dairy Cattle;
Furthering our Understanding of the Role
of the Digital Cushion. Front Vet Sci.
2020;7:440.
https://doi.org/10.3389/fvets.2020.00440

Singh P. Prevalence of Foot Lameness And
Its Relationship with Udder Health in
Sahiwal Dairy Cows. 2021.

Lai E. Identifying Loci Associated with
Susceptibility to Foot Lesions in Holstein
Cattle. 2021.

Mohan RA. Gene Network and Pathway
Analysis

of Transcriptional Signatures

Characterizing Sole Ulcer and Digital
Dermatitis in Dairy Cows. 2021.

Barden M. Genetic and metabolic aspects
of claw horn lesion aetiopathogenesis in

Holstein cows. 2022.

AN

25.

26.

27.

28.

29.

30.

31.

32.

Attree E, Dai X, Griffiths B,
Anagnostopoulos A. Multi-omics data
integration towards sustainable bovine
production, health and welfare: the case of
painful foot lesions. 2026

Wynands EM. Integrating epidemiology
and stakeholder perspectives toward the
improvement of dairy cattle lameness.
2021.
Devec M, Erdal
dynamic thiol-disulfide

H. Determination of
in dairy
cattle with foot disease Dinamike razine

levels

tiol-disulfida u mlijenih goveda s bolestima
papaka. Veterinarski arhiv. 2022.

Cramer G, Shepley E, Knauer W, Crooker
BA, Wagner S, Caixeta LS. An iterative
approach to the development of a sole
ulcer induction model in Holstein cows. J
Dairy Sci. 2023;106(7):4932-48.
https://doi.org/10.3168/jds.2022-22726
Pirkkalainen H, Talvio |, Kujala-Wirth M,
Soveri T, Orro T. Acute phase response of
sole ulcer, white line disease and digital
dermatitis in dairy cows. Vet Anim Sci.
2022;17:100253.
https://doi.org/10.1016/j.vas.2022.10025
3.

Hori K, Taniguchi T, Elpita T, Khemgaew R,
Sasaki S, Gotoh Y .et al. Comprehensive

Analyses of the Bacterial Population in
Non-Healing Claw Lesions of Dairy Cattle.
Animals (Basel). 2022;12(24).
https://doi.org/10.3390/ani12243584.
Alsaaod M, Weber J, Jensen T, Brandt S,
Gurtner C, Devaux D, et al. "Non-healing"
claw horn lesions in dairy cows: Clinical,
histopathological and molecular biological
characterization of four cases. Front Vet
Sci.
2022;9:1041215.10.3389/fvets.2022.1041
215.

Arango-Sabogal JC, Desrochers A, Lacroix
R, Christen AM, Dufour S. Prevalence of
foot lesions in Quebec dairy herds from



https://doi.org/10.3168/jdsc.2024-0544

Eltiam 12 (2): 78-90, 2025

YF.f YA-Q. Y O)Lo.:) AY O)jb ‘PL».».”

33.

34.

35.

36.

37.

38.

2015 to 2018. )
2020;103(12):11659-75.
https://doi.org/10.3168/jds.2020-18191.
Cook NB, M, SE.
Implications for Lameness Control in
Cattle. Vet Clin North Am Food Anim Pract.
2025;41(3):395-406.
https://doi.org/10.1016/j.cvfa.2025,06,00
5.

Ninkovi M, Arsi S, uti J, Zdravkovi N.
Frequency of White line disease and Sole

Dairy Sci.

Jelinski Erickson

ulcers and impact of hoof trimming in
examined herds of Simmental cows. Large
Animal Review. 2021;27(6).

Vidmar M, Hodnik JJ, Staric J. Review of
guidelines for functional claw trimming
and therapeutic approach to claw horn
lesions in cattle. Trop Anim Health Prod.
2021;53(5):476.
https://doi.org/10.1007/s11250-021-
02924-8.

Mason W, Laven LJ, Cooper M, Laven RA.
Lameness recovery rates following
treatment of dairy cattle with claw horn
lameness in the Waikato region of New
Zealand. N Z Vet J. 2023;71(5):226-35.
https://doi.org/10.1080/00480169.2023.2
219227.
Arunvipas P, Setkit T, Wongsanit J,
Rukkwamsuk T, Homwong N, Sangmalee
A. Effect of claw blocks on the healing
duration and lesion severities of claw
lesions in lame cows in Western Thailand.
Vet World. 2023;16(2):258-63.
https://doi.org/10.14202/vetworld.2023.
258-263.

Sadig MB, Ramanoon SZ. Frontiers in

Veterinary Science. Health and Welfare

AR

40.

41.

42.

43.

44,

Problems of Farm Animals:Prevalence,
Risk Factors, Consequences and Possible
Prevention Solutions. 2023.

. Holzhauer M ,Leeuw Hd. Review of White

Line Disorders in Zone 3 and Toe Tip
Necrosis in Dairy Cows and Recent Insights
into Aetiopathogenesis and Treatments.
Microorganisms. 2025

Holzhauer M, Boersma SJ, Boon D, de
Leeuw H. An Evaluation of a Parenteral
Antibiotic Treatment of Cattle with Non-
Healing Claw Horn Lesions. Animals
(Basel). 2024;14(10).
https://doi.org/10.3390/ani14101396

ES, Krogh MA.
Comparison of claw horn disruption

Capion N, Cannings

lesions in four dairy herds using two
different trimming techniques: A case
study. Vet J. 2022;287:105886.
https://doi.org/10.1016/j.tvjl.2022.10588
6

Holzhauer M, van Egmond RJ. A proposed
structural approach to improve cow-claw
health on Dutch dairy farms. J Dairy Res.
2021;88(4):388-
95.10.1017/50022029921000753.

Bell N, Bacon D, Craven E .Crowe S,

Newsome R. Dairy cattle lameness: a
roundtable  discussion. &€;. 2022.
https://doi.org/10.12968/live.2022.27.51.
115

Laven R, Laven L. Measuring hoof horn
haemorrhage in heifers: A history. Vet J.
2024;306:106183.
https://doi.org/10.1016/j.tvjl.2024.10618
3.




Eltiam 12 (2): 78-90, 2025 VE-F VAR oY o)les VY 090 oLl

[ Abstracts in English } ————————————————————————————————————————————

A Systematic Review on Sole Ulcer and White Line Disease in Dairy Cows

Marzieh Faezi!, Ahmadreza Mohamadnia?*
1.Veterinary Epidemiology specialist, Asayesh Mehtaran Iranian (AMA), Mashhad, Iran.
2.Department of Clinical Sciences, veterinary faculty, Ferdowsi University of Mashhad, Mashhad, Iran.
mohamadnia@um.ac.ir*

Background: A systematic review of the recent findings on sole ulcers and white line
disease in dairy cow.

Objective: To review and discuss the most recent published topics related to sole ulcers
and white line disease.

Methods: A systematic review was conducted based on the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) guidelines, focusing on articles published
between 2020 and 2026. The processes of screening titles, abstracts, and full texts were
carried out using R software (version 4.4.1, 2024) and the Revtools package.

Results: The pathogenesis of claw horn lesions is primarily associated with biomechanical
failure and localized bruising of the sole and white line. Important advances in lameness
control include early detection through mobility scoring, prompt treatment, and the use of
non-steroidal anti-inflammatory drugs (NSAIDs) in combination with claw blocks. Accurate
recording of lesions and lameness is also essential for hoof health management and for
improving genetic indices. Digital cushion thickness is a key factor influencing the
occurrence of lameness; its volume is affected by age, genetics, rearing period, stage of
lactation, history of lameness, and body condition score (BCS). The manner of
communication between the consultant and the farmer, involving the farmer in
decision-making, and the level of motivation provided play a crucial role in the successful
implementation of therapeutic recommendations.

Conclusion: Based on the pathogenesis and recovery processes of sole ulcer and white line
disease, recent research has focused on improving genetics and animal welfare in order to
identify effective strategies for preventing their occurrence.

Keywords:

Claw horn lesions, white line disease, sole ulcer, systematic review, pathogenesis.




Eltiam 12 (2): 91-102, 2025 E-F QN1 oY Y o)l Y 090 oLl

I A
v > .Dl.i-:."
S YYAFYYAY: Soig sl UL
A z eltiam.ivsa@yahoo.com
u';/}. ) :
At o

http://eltiamjournal.ir/
$290 Lo

(Axy 39559 cazmdy v 3) (i LB jo LSSl plo 8y sl o5
[REVE TR - JRVES

Ol edgeiion (owgd 3 oKy ¢ S juals 0aSliils ¢ 2k )5 pole 05,5
mohamadnia@um.ac.ir

d https://doi.org/10.61882/eltiam|.12.2.7 VEC O/ Y/ 8ol o )b N0/ Y8 bl o o b

Oyl (Sijmals >z ezl il By s © ol ol5T ae ;T3 L ol ool (gl pitd 5 23385 46 10 S O3] (g yiws splill alzme © ol S

ouuS>

Sllgs j0 0,0 2Kk ,o sbhailis 5l Yaere a5 Cusls o8 28 ol jo (g luial olg5 co |, 2K axdllao £g5 9 oo
DS o 0l (6 g5 Cario j0 43 g5 B solamBl Sl jlus g5l (gls sae 13U olE Bi 5 sl (g9, (3K !
sl aioy al 3o W0 j3biss 03T (6550 pol anlllae

iy 59,55 g aziy gl o3 ooz 5l 6 Gy 9 Oloye il Jle e i Bun

Ol 5 Olnl o 23 Il jo ead it slas jsliws (55950 adlllas )5 (09

i oSS ) sl 39 0 5 4l 5 iy S5 0 o 5 T Al 55 i L gl o] 39 Sl
SIS Jore 5 Ca e« da5 (S 5l 00g relineY eSS ) i 5w (ele pain (SO L
ol 5 15 ) S5l 5 a5 o511 sl Ja] (5,5 o8y &2 s s ol 55516 0,5 o
il Formslos g5 | ety S'gh 59,50 S, e g ey S oo lig] L5 4 le ol ol o S (slasiis
b 5 o pod S3b S (Ao 8l caghy sgime SRl O] S a5 99,5 g0 o iVl g (S5 & 095 oS
51355 53 ol (o 5300 188 5Ll b L 3 sloisT asile aygl (slags 5Ty it e ol 5l s b 0
Slye F 00 5 Yok (uginwsis (Olbl; py58 s diy Celiagiul (g diy plgFeiul Clell 4y e 05,5 S04
S2yd der B SG (m dzmiy S'gh 59,50 0lad g Sewlond ol 93 bl (2l (nl 43S Jloo S 501355 (o (S
ol a8l isli8l s s 0o U o> g

G (IS wpd i uly leyd 4 oS plapS ) Geizmen 5 amhy 55,85 iy p wiile (o0l 12 (6 S A
Sz Ol e Ol Sl jl )0 S0 5 syl by o)ls olen 4y (I solatll Ol a5 il (69 pals s 3
gas pladl (T (5158 51 655 Gty 5 S5

2SSl Casleyd «(6 gl cdziy o3 iy Sei 59,50 [ goudS WlalS

2ol s iz e wies e 7y Linly Slom aal O L doddio
0 Sy QS\..& 0,90 &> g (5)13,3..13 ey ‘_gLa:oLo oS cosle Slf u—~5) c‘) s d)l?@‘bu Q‘936° |) x|
G e il g8 Bl g alul g5, S ol el Sllgm 3 5,5 ks slaalis 5l Yeons

S 95 Caio ;o 298 B olaidl Ol s g 0500 M(ij‘)éng}@Q]JLﬁD“%ﬁwdbé)uﬁ


mailto:eltiam.ivsa@yahoo.com
https://www.eltiamjournal.ir/article_242760.html?lang=en

Eltiam 12 (2): 91-102, 2025

VFeF Ayv-yev ey O)Lo.oj) AY O)jb 6ﬁL~J‘

4 e S (HE 28l a3l iy vl iien Jle
@ aS oo ] S5 Connd 10 09 S Jas  Sudlos
a5 (63,lge 0 amd e 39 ojll agl slag xSU
losgs i slaiss el sog ciXl cusbeys (5 len
OlyFeisl Sledll s yoming 03,5 39i5 a5 555 50 Cenl (oo
09 ey a Culegziul (Pedal Osteitis) pgw oo
2 g Yo ogiwss «(Tendinitis) bl
Sl Eaileys Ole 10 00,5 cams g 95l50 (S
WSy &y e Sl (Sos gy s S L (Sl
o 30 s a3 (g 5la £oud 30 5 i o5 )loe
S'ai 59,50 olaz ;g Cowl ol il g0 bgylye aids Jls
sl yldl oo o oo b S g duo o d B CSG (p aey
(CHDL) Ly ol Sois oz g,md slagls jo .ol
@ bgpe Joloe i ags Sy o slayeSl o
SUEL s is iz Glo)ld glacas aiile (6l Jxe
a3 e bt Sladllae (¥ JS5) Canl Lgy e YU o515
15 5 el a8 b Jliwl s, 55 i il Saslas oS
wildgy oo 1) s )Lt slacsS (59, &5 (SeiY slaais
azgi 9> 5l Gl e 4 b ogdla a5l S
g OYlie Ko w |y pioe (Badles s (Q) cudls
S 5908l JBdS 5 538k 990 )3 0)led (e
oS 0l
b 4 plsie stz b bl )0 b aiS axil 4 azg L
e 9 g, Sglie
280 (oo gl oloys 4 oS gl Aty gla o35 @
Ay S 5955 @
e od gl Glojo 4 aS abw b gilay @
ok 099> b cnglie cnl don a5 cllls axgi Wb
005 iz g s K0Sy 4 s 555h w0
5,555 5 lolid 6l ge ,Bal, wls Ll
Gy e e Ll ) nl ol sl T L Gleys
Wld oS amhy S5 59,55 5l 0 )lge St 50 2265 ]

Sl oo 00y b ol B)lse ol cp F asal

ay

sloanza (e adgi 00jl g 5od adgs palS JLis &
Slp Gileais; 9 Sy (Bis Gl olidl (Gl
(V) &S o0 obml s Lo polos

Toe Tip Necrosis) axy Sg 59,5 pgaiw
plasl jo o590 (5 lial leze 4 (Syndrome: TTNS
o b pyoi cpl 0gd oo bl 5 o s =S5 >
‘(Mo)\yojufwmusb)mbuw
| 0‘)4& c\m—l J.&w.» 9 (P3) Py o U‘?M‘ )5)54
CeBlo b Sge o8l b azy 55,50 4 e slagls (V)
Ngd oo Loy dmy S Al )0 050 o] Ceand
s § Sl S azy slaes 5 Hleys DByl S (V)
35 o0 Jlw iz Bo bo wiz 5l o SYsb sl i3 o
oleys & aS Lo el olee il & cde opl 4y oS
s 45 el ) jslate g el oot BIL] e sod Gl
Al ol bipzew beg Jyens slagleys
(5) (V J55) aisS e I S gge

595k e 5 ¥ a0 sies L (o (el 39292
b pSlees 5l plogion 90 2 So 4l 0 4ty S'os
Claw Horn Disruptive)  sls cdb ooi
Ko 4 wites Lele o> 4 (Lesions: CHDL
oL 5l GiSu g0e &S ST plgiee S0
R L R e SRUL
Pedal) il pgu ot Sty b 4y yoeie a5lo bLS )|
Body ) su Lal,s 28, caws 51 5 (Bone Sinking
AaSl S yobs 8 Shes g sl b 4o (Condition
Joee 3590 50 . Wigd oo (Gome Slge 4y w0l w4
SR B 4 i Wl gyl 6l
5 1515 5l G RSekr g Cmyd fw 5 ol L sla Jle
Awd Caedl Pl S gbSis o colail
355 Olon i | amy S'gi 59,50 olas; Sl o yien
o A g S glgl 4 aS cudls  Sasle
28l Cash) yme SRl O JWs 4 g 905 e

)..'.L.»)" dubw .la}u..\.u |..\:_>3Q] REe J)’U Ly £5>L.u




Eltiam 12 (2): 47-61, 2025

VFF FY-2Y Y O)LQ.J::, AY 0)30 sﬁu‘

B) 95 55 aziy 55,55:F p gl

63,5 b yme ad e ol calizee sloo gz Lt sl 1,
Tl
S56 s Sl cdl (Thin Sole): &s S o
bl bl 5 py ct Sl e 3 s 5 ool
PS5 s
oLl boolyen 5L o35 (Toe Ulcer): axy o33 o
JRSTIE FCIPUSERNI AR S HISTIPUNE JRRe:
PIARYE
axy Se 59,5 (Toe Necrosis): axy 39,56 o
Sl poa oty gl GlgFtnl 652550 L ol en
Sybisn s b S Sisie | (A6 Yo
e s b belBle s 05y bl Gladle o
F333 S dag oS )3 (duzpw 42 Lo ye (slaosls
ot il iz Cansl 00d ol b Sl
o528 5l ik slagg, gl o (2SSl Cusleys
ouls doiy 4l 10 4yl Olals o lge iuli8l Coge
akyl, Treponema 455 slas xSL L el as” el
KQRDIEHIN
SoalS > wny S5 Slols 3.0 1s5slgmanis
Vs el il T3l arsiS ans b gt slagls
Sl wilele ralidl ol Js
LolSyl> o bagls o515 al53l @
ot 9 Sonw sl heaS jleolaiul e
UL il ez o
ot o i il sle Sl e

S9b o0 gl slacigie

ay

ol 5)laSel g (oLl glaaiw;
PSS Ois pees g SELD W lalisle
R (e 250 g ond e (LS (g9 DYl
S el ol auS S oboa (Y F) il amS
i iy (sebe plail 4y Cnd 5 9l slapl]
ol glapladl dlae sl Jsay g auiS o Joss
b o 039 AT 2900 Gl o JB S5
s aiz o (A Y) 39 o0 Jors sk (glapladl
On S g wS el 1) sl Gl Sosee
LS ey () ol ot o baplasl s 6565005
3975 S35 0jy slalgls als el (s 5 ()
Joz8) bl 51 btz J>1pe 50 (59 @y o)l
O oy 4 g9y g oS (sln el Dglie (059
Soben Jlesl ()15 Sl () (9 Il S (o
al> o 50 Lol (Sl casSl AT (o )15 cunSil £aY)
ORX </ [0 RTINS B NO 1 IRV RV S
56 5000 0) WS oo s LBl ctSIAY e g > 5
Sl 35 potie S L (59, JLaS 35 ye cplal (o Lo
P 3 (Seillage Sl jlal (nl O g0 2,0 (0)
gl 53 Logase )l J13 gols sl 5 5Led
Obeyie b gy oo ol (i Joo) S pshaw jo 45
O s ooliws] cdl> o (ol
(International Committee g cudles bl

Sales o5515for Animal Recording: ICAR)




Eltiam 12 (2): 91-102, 2025

YFF Ayv-Yev ey O)Loa:} AY 0)50 sPL.:.”

A Jolge 335951 951
el el iz 6t gl o S 355 seS]
Dglile ;58 g >l calS 4 diy 0aiS wstes Julge
Lal,—5 Lolyen Jode yue 5 oo Julse it
S olaz ) He (n 5 gens a5 Sapae 9 55l
lags 2L sante laaisS 5l lgise (e ol 5 s
oz Sl slag S Al |
b g3l sles;len « Fusobacterium spp
silse sles xSL g Campylobacter spp. >
Streptococcus 4 Staphylococcus spp. sl
Sye—o 0,8 (V) o oL Treponema spp 5 spp
ol—aidl slogly) § Seglgmesnl «Sajlest olaz,

OA N Sl oa g0 L3 sl arslss o 25

Bole iz ol ams Ysone amty Sy clals

HECCO

2l (S50 el a5ty g g9y 9 5l Gl jlid )

05350 o255 & ] 5 (FLO

S o S Ay Sgi ool oo Cudlo g

Treponema loaisS b opga z ol xSb cogae .V
s [Fusobacterium  necrophorum
Trueperella pyogenes.

el oi3il b sb e S5 Sae SYsb yabiwy] L E
Osdse (FLE S8l (b e g (Sele

5 ps Sl cell b ooy oY L©
203,50 Slusogs o s

00055 4o b 8,55 5 Jiet sl b b Leg s T
a4l

b o5 ol 5 s & ads) col sl e ol

OloFel (676550 4 ymie (loys poe g g o0 59,55

e 00 S o0 Cobragrivl (S g Sl pgn an

A azy 59,55 pley 5o aphe b3 (Sadlox

ol Caw oS Slegls o Slu,yer o P! s

58555 el Je 5l Splie gla Saasl g a0

Cowl Sow azxty 59,50 . (F) wilowds aslis asy

o Sly 009 il SOl slacunl Jols

¢

SRS oo F)y (B 090 Rlgl o i oluls o)l
anty a5 oty KU Jles 45 lagls s
ENUPRRS IR PSR REVICE PO
@ gl adlac,s L(V)) 098 0 o alS 5l B> F 5
Plse g o (il Glags len olulil jslaie
Polse adS las ) ) sgam o amny 55,50 4 bgyye
adlllas cpon )0 a5 Cl o A bl sads &S
S cileys olen @y (Lo Bl (Blse ol
S, (p i a5 Gl 4 oud Sl il
il casleyo b ool (Sl Cdl glo Saslas
o S 035 L OFIY) S Las (g loc 9 4y 2t
0,18 S 5 o (1 FIV) iy 035 9 59,55 «(/. YY/O)
Gladdlas o .(VY) cwl oads el (1 YIV) Jls
iy 59,5 ad)le 5l 2bs) GiaeslS (59) » (2B LS
adllas pod gloal 4SSl b cool sais saus
5 e A5 o3 adl (Sanle Gemen o5l
¢! adllac,s (V) woo oo plis 1) sbw bas Sl >
Cusle yo Jule nigr 5wz o aS oald oals ylid cpls yo
bz bl oed dgn (Folu 4 &5 olaes) 5l (aS]
e 655 s onl o Jale el S5 Sl et
S Eaileyd 4 M Sl )3 A4S (g ) 0958
alllhas ol @S &gy Cual oo L (5SL
aS obps;0lae o L slas mSL aSans o ol
Sglate alizes slagls o ol sed Sge Solw
Y 0ga> 0 aS oud axal (6,50 dsdlas,s (VF) ol
g Spee @) A 59,55 51 S slagls wo)s
L oy 50 g oad HlaS L Bis vy Ve o
V0L auS o bl Yo ade FY 5 &l las 3o
wile slags g 5 as ey wnny S 0
aS ad o lid ldSlye slasdlas ¢ ool axsLils
3 (5 o)l bgls o 0 ey F-A o et
o ools lis allwsS ¢ g8 ol VFO- (g9, (slastllas
=S > sbplail Gl > a8 axllas 05,5 sagls o a5
lole (B5lge olas ) Jlezsl aniils algi jlox by |3

(V) 09 yin by loess jo IS &l oss b ol e




Eltiam 12 (2): 91-102, 2025

YFF Ayv-Yev ey O)Loa:} AY 0)50 sPL.:.”

G9) o Ole Sl a5 s )0 sl 4 S
90 2) Tobam

FB ooz, S a e (ASS 4 YL Ol 5l S e
S84 gly oo ) laolas ) (pl a5 ws S oo omi
Dged (GALALWS

39555 poydim oy kel Jole gk bz adb lax
Py adgl ol e 53 a5 (V) ool aslid amsy S'os
o Ll Y YY) cans ssnlice B asy Sgi 59,58
2 el glols LB sl adan ol
Gl b ol 63 «(Y+) o), s Gyan i slaslllas
e a3 ad sz sty Sg 59,50 pg i Al
oyl a8 ol il il wgd ad)Flais Sy o
5 Ay S0 dbw b Sashe o 6,5
il g el TN ee iy S5 59,55 g i oo,
Gl amy Sg o abu hs _Fud las pue g,L5
083 o lis osls cpl .ol Y ag o ol olas
Gl golse amy So j0 s s éwl» as
s il &5 ool dmiy Sgi 59,50 g e Al
o2 2l ol plegm g cde 0)90 ;0 (bize
Sl L8 o)l 0 Swl Glibo 1 oS Cwoglio
At s nnS Cooglie el oal ploil gl o
2 S b (V) 0l oy 0 )], 5 COlis Lansgs
G QLS pies (2B LSSl slaay
5 5 oyles Jlail Jme) ¥ asl izes ool
oyles e La3) ¥V oasl 5l jass (sl Ly
sdudam! HLaKil jo L2l Cwglie o4 ()
(M Loz j0 samlice BB ol b 0,5 olge (sl)l0)
392 fS

alize Lyl 5l :(Contact stress) wloi ,Lid
Finite 5l solizul b o8 LaSil SilSoge s S
JLid x50 5501 .(YY) o o, » €lement model
gl 5o Lol wogy alie (S 5 5 rhaws) Joo 99 50

a0

3ol eanle zolaw (59, oo & e Sz
SzsS sla)led slml 4 e Sl (Ko 039500 G
Cighe olml 4y 7o g o0 Ll 4y Sy3elsn olse 059 9
OSoe 0dd odnlu iy 305 iy 59,50 S0
Sl 03, Kt 51 ol o0 slocaw! 4 ol
DAL 1) 55585 s obml Jemndly coled 5o g 00y
iy 59,55 o) (K g Ll sla)lad Jlgles
boazy Sg 59,5 pgyaime - (1) el ol L)
e plil il Sgi o T L5 59,55 5l ganlsds
L Hal e (V3,00 ,Y) 05d o0 00ls aseid g8
5 o0t MY by o5 divan il o Cigie el i
g boe (7S pamniy Glginl 4 o S8 Sl 59,
5 Cadeogiinl ( date Co )l Canl (See aslol (o
sloazmale g )9 093 5 Jol slavn slaglyse
) 4 s Sl Slgal (b8 g Syl 0atiS o5
O30 Y) ams &) boals 5 08
He 3550 50 hol alaian IS gon ger S0
3905 ik Glgi os Aty 59,55 pgyin
Jodo 4 (lesl slaplal )0 (55 ge) siliwgn -
2SSl 59,85 el s Yok (S oo
b o e ol Jlis a5 g wiy Glgsenl S
D9l 0 Sl
4 3959 5l ey 35 i@l o) @ e -

J)LJ‘ g0 )_M.u LJ'_" as el d.JJ.!J ol.i;b

Ao ) DB oo S g S Jgilie
ey olyl e L glrale
Sg Sg83 casl g oals 25 p (L JgueS
(TAVDY YY) 05 o GiS &y pgii
e el (65055 9 (Sl sl 5l oS5 -
Joloe 398 ln (Bl) &5 39d o0 b L (o
gle 5l (S S oo w2l 8 e 5,0 4 (Sdslse
g o e ) ok 5l GBU Giole (( SlSe ]
oSae Sl ol (Fe N0 Y)Y el nolSaly o 3l

ool o g gyl jo lagls (cexles ,13, 5l )0 cunl




Eltiam 12 (2): 91-102, 2025

YFF Ayv-Yev ey O)Lou:} AY 0)50 sPL.:.”

s 0l LolKylr 45 oales palaw j 30 Sl
SWLS o 5l Gt Gl @ 2o 5 2 es38
N0 V)ogd oo diy S5 59,50 po s fiiey Slas,
(Y-
S Oluls wjlge 5l g b o 1 b Ciloyo
i ol pon poye b Jlb (S0l Esleys b Ay
wile oSl a5 ol ol oniizyhe dns b
Sl csleys slas; L asTreponema spp.
03,5 Sgai dzeiy Sg 485 Ay Sl (xSee i ls L3
S 0lule (B pdied gl 5 S8l o 35 Cel
slacigie g9 nl b @8ly jo iy S sgne JB
2 oo Fly @mly slagleys 4 g Wby bl ,I (e
AY)
i g Sk o gvailis
2 nad 5 Sl S b Vaens iy S5 Slals
2l ()1 Sl Ygane) ole e I (S
iS5y 22 039 OO L3 Sl el (Sae o850 0
S I P L O U R e
39 oy 4l el 40 wual Sl o)l0 455wy
Al oy O)lse 5 (rdge slod Gialidl (e Sgi o
Lo 28l B 5l S, b (S oz Dbl zs >
O 5 g anls )lge (B )0 1050 g0 00 pus
5 09553k 5 o b T Ganet 5 S caalie L6
D9 oo Yo 00 S Aty Sei Sl a8l cudls
S8y 4 Wb Ay Sg(o)lee Caw o asis ol
Gos 5358 (atin adle Sald 5 Gl B ogd (g 2
ladiges b 09d (aeive Wigw SG Lawg Wb Cosie
e 30,5 L)l gam anseis gl y oBisle;l 6l o
Lo S8l ples by Il 6,85 sl rose
Ol el gl sl (5900 S350 gl 5 il
5,5 eolitl oy s S5 b (oo (023l Ol (o0 o0
(Y%

a1

oS b ay canlial (03,5 obgS 51 (2L oS mhaw
Sy e olad Gl 4 e (Sl 8l ol
oo o gl Jae )3 0hgh S 68

s »5G :(Static testing) coluws! 55039
3 ol g M eSSl s s yadlas ) Las]
a5, baiges (V) ol gy p ol Kuln oKusls
25985 Gaaygo b a8 S 18 5 lid cos (S ST
@S A () dy S 4l 0 0ud aal ou
Sdiges 5l i Mo (eSSl jo  Sadlas ols lis
Seher b (Sadlazr ol b (RIBIL 5 0p olle
ssnlie Wl HLiSil o Sudlir g il iyl
cew! S :(Fatigue loading) eglue ,Lis
odd () e Lot (Sudlaz p (Sl pglas Lad
Gk 5l Sl | 5 polas,lid 31.(V4) el
O sl g Sl 00l (o) p o (S (5, Glages
bs Soslos ol boad o)y el @lads slows
oo oamline 00 6,15 gms b ol il o das
polae,lad 5l Lol ol b pi Silas a5 col
59555 poysie b dnher las (Sadlazjen 50 LSS
S pasms oS almil | gm0 ol Az S
Sl Joe S b 3l S ol Ll s
Syl s a3 50 (65 550 ool el (e 5 el
Ml p 5l Faes sadodnle pu DHgo e 0 LalS
o5 (S 2 g SIS (G o &5 2 el
4 g dwd oLl Gl | eS cadoasle slagw
e alie bpw ol IS (e sk
S 53,5 pgydim 4 Mo slagw ;o sadosalic
L e col (Sen oS goew ol ((YT)Cwl ay
T T T
Caled 535 S il 4085 oKl ) 3525
D9l aziy S5 59,55 pg o 9 WLS 550 ar 2
39555 pgysim 595k 5 (Sl IS, (b b

midfowmfjdjsou‘dfjﬁwmmujy




Eltiam 12 (2): 47-61, 2025

VFF FY-2Y Y O)Lo.oj) AY O)jb 6ﬁL~J‘

Sl > )b

GSla,lf

N

Yok S8 o

uS..\.'»ﬂwu‘;MLw

\ a2l G (S o
e

Y

Lol b p

—~

Olg> $95 9 G
% o oldes [ S5 9 Joo
& o 49959

3 shaxe s (4593

A 59,5
pawa plguinl Sg Cighe b ol yon
dudw b3 (g ylow (&S ol SH0 ol

1L
\

SO 89 919 le o

axiy 035 9

) 4z Sg 55,55 olas, )0 Jlas le9iS18 oSl iV p guad

loannl 5w Jghe Slnd 5 9,5 61y 5 e 0255
oy S POVIRVIST IWE I | L SUNF VIS N E
Wl CiSil 69, (Seadl b o9 SO 3 oolisuw! b
5 P e SbS S 50 98 polo)ld g LS i sl

AV SKS) s

S sten 3 lge )5 pnit gla 5l 51 eolizul
(Diagnostic Claw —awse—is cuz p—w
59555 b 0255 lops ;5 ()2 (6! Trimming)
-Ole

i3 sl (Sl A b)) (Al Egu0l,
Sl e aiy leteiul gl Coliegtiul
Slozeimul Wlg; 0929 b (gl o 55 csal i
SS9,

Lps b byl sl (Al o)lse 5o 1 SIS g
sses (S Slod gy

Jelse olwlii sl PCR: g b 580 cis

L, Treponema spp ol o ¢ o5, S—n
Fusobacterium

0 ygu0 53) o i 9ot 1 (ylo 30
susle Ls,[_q,g_i,_,a,qu )| oolauw! '()L-’

el b 15 59,55 51 (sl b amty S'gi 59,55 pg i
aS 0gd o 00l Laxid o5 e plul cunSil Sy o
35NV b i atam 2l o Zishe (B8 Ly
aalol )3 g aidly (B8 pgwaiy Glosciul 4 p 5 28L
2 Sebestinl o lase cop)l cwl (S
sloazmale g )5 090 9 Jol slasn lagloscnl
dyy s s Sl Sgael (508 5 Colshos oaiiS o5
s, 5l S (0,00 ,Y) aes £, eads 5 oS
iy 4> b)lad 4 Sy ovalie b le (pl et
G50 g, el (HOOF tester) o Sge;l wil
axb ol o jled Jleel g cusSil olad isu cpils
ol wole) chsae slaailis pwypm sl
2Ly sbalis cwl (S aled i« S3g,5S
@ 5 88y oy oosl o s g 9y0 alenl 25U
O0N) Wigd g0 00 A )le cpl ol o 4y Slgl,8
axy IS¢ oluls gbyo

@.s)b (Sl Sloladl 5l =S 5 Oyge a b le o
PN B FRUR

toboye ol Slolusl

: (Therapeutic Trimming) ;s cuzpow

)l; “_i..;j)S_' 9 0040 ..\3‘5) uj)l.u ‘_§‘>L~u V\Sla w‘o).s




Eltiam 12 (2): 91-102, 2025

VFeF Ayv-yev ey O)Lou:} AY 0)56 sPL::\.”

(Functional Jgol ¢ phie w2 o
Trimming):

oo s e Sl e # n i) plate asliy 0
craie 3,8 Lags

2 ehgte €l axjlhe pad S5l sl o
axy Sob 4>l

POt o 5 s 052

SaSis b ol oyl S5 Mio) oy st 3l eolial 0
(S

Lo R g, 38 SYsb oot 5l ol o
0i33)

eSSl casleys Co s

aile) e 0aS Jsieas plox l plais colaiul o
Oy e

oLl (fwgy Slals gy (loys 5 2lulis ©

tJoleie 4 dsg

ohels g opz coslio 0olass b k¥ Sl 6256l ©
AeSl )0 (sl lilwgs

S35 3 g gt bipmeling 3 (Suse Slge (eli O

15036 slagls 5l el e

2 Sglard Slisd g Gyl Jdod agls (nl 0

AV ))aiws Jlas (5 oxe 18 ies By bl

(S8 jeld a5 L) s 9 llis b b
adisgiinl 4 S 0190 40 059

Oldigy b (s ST slooley 9,153 (xd g0 (oo
S eileys vy Djge Hd 0l Ssheas
plnil 5 Sl coileys polatl leys lojen
2559 SIS gl 5T byl 3,150 50 .35
23 gl al5 il jaalcaibae ylos g ol oo
(Distal Phalange) 2wl «&isl b axy S'g
g ge xS a0y Sl ST lsie o

9l (mige Sloy ohgr (dge slasley 5l oolitl
0 5 eSS e el el 5 55, Sl
59555 4 M gl leyd (sl GemsSilo s (e
SR Gleys 4 ol Hg i b as le g axy
o303 (2l b Gloyd 5l e oo dus (3904 50,10 (ixe
(YD)l 035348 55 >

L gt 9
oSS A Sgaze dnls

5lel e 5 Lo cél

By loys £9,95
Ay S Olals 5l 6 mSiay
Jols a5 ol palr (60,505, wiejli Fise (i

¢ Cadisgiinl
03 S 9,55

O s

Ay 59,50 5 o) ad,le (loyd (gl 4By lesliinl 5 (Sl cdl cils Yy guad

aAA




Eltiam 12 (2): 47-61, 2025

VFF FY-2Y Y O)LQ.J::, AY 0)30 @L.J‘

Sadlye @A (65l ke s S s (b
el azgi Cenl ;505 Jolse 5l (ks 5 Salol o |
Pl gy

553 Gl 5)Sem g Slosj 5l a8 wils e oY 355
ol Ml slo,l s 0 Cengidae ixe
Slply aney a5 ()9, mlio (izren 5 LIS
Sl 3,5 a3 b 2l 5 Sladllas el
P50 9 s dlbn; 150 el I aizmes mled
3l lepion sl 05 @ly )5 o b sy
oSl il 42355 oyl

&l )l

oo (nl o 1y (e (B)le5 AsT e By
5,85 glabls

14

sl oo

Kogpe JBB1fP 5150 0594 (gl o Ay Soi Diluls
s pld (6)50 00 5 p Sl sl S92 (LAl
0 by Wgis o0ls aseid adge 4y ST olnls o
Sl oy K e Sl (S gt Gloyo
gl alS 51 Bie Cald )0 5 el 3

JUETC S RIPSON SHUI ¥] FPRSU] EO - PR PR VORI NI E5
Gl et Ol sl 5 Sishe SRS (Jael
3,5 Lai> | oo Ceadl 5 0l alS | lals

L o elgig, 5l a5 Sl y0 v o lis Ollllas
G Sl hy, 4 S (G o S i Sl
FoS Sl gawm olas, Canl ead colaiul Jgere
Sl 0099

@ b bl o oSl asjle,e I Caleye
a9 el gole paix a5 as)le 5l 6, iy




Eltiam 12 (2): 91-102, 2025

VFeF Ayv-yev ey O)Lo.:) AY 0)90 s'BLu.”

10.

. Mohamadnia A,

. Urban-Chmiel R, Mudron P, Abramowicz

B, Kurek t, Stachura R. Lameness in
Cattle—Etiopathogenesis, Prevention
and Treatment. Animals.
2024;14(12):1836.

. Jelinski M, Fenton K, Perrett T, Paetsch C.

Epidemiology of toe tip necrosis
syndrome (TTNS) of North American
feedlot cattle. The Canadian Veterinary
Journal. 2016;57(8):829.

. Johnston JD, Eichhorn DJ, Kontulainen SA,

Noble SD, Jelinski MD. Investigation of
white line separation under load in
bovine claws with and without toe-tip
necrosis. American Journal of Veterinary
Research. 2019;80(8):736-42.

Holzhauer M. Surgical Intervention in Case
of Apex Necrosis of Bovine Claw. J Surg
Tech Proced 2021; 5 (2). 2021;1048.

. Holzhauer M, de Leeuw H. Review of

White Line Disorders in Zone 3 and Toe
Tip Necrosis in Dairy Cows and Recent
Insights into Aetiopathogenesis and
Treatments. Microorganisms.
2025;13(9):2159.

Mirhaj M, Sadeghi MA. Applied Anatomy
and Histology of the bovine hooves and
limbs. Eltiam. 2021;8(2):14-30.

Sadeghi MA, Safari Nikroo K, Mirhaj M.
Gait biomechanics and digital growth and
weight bearing pattern in dairy cows.
Eltiam. 2021;8(2):31-41.

Greenough PR. E-Book-Bovine Laminitis
and Lameness: A Hands On Approach:
Elsevier Health Sciences; 2007.

Abdolhoseyni A,
Houshangi A. Lameness detection in cows
by designing a splitted weight scale for
each limb Eltiam. 2024;11(1):97-110.

Van der Tol P, Metz J, Noordhuizen-
Stassen E, Back W, Braam C, Weijs W. The
vertical ground reaction force and the
pressure distribution on the claws of
dairy cows while walking on a flat
substrate. Journal of dairy science.
2003;86(9):2875-83.

11.

12.

13.

14.

15.

16.

17.

18.

19.

&b

Kofler J. Pathogenesis and treatment of

toe lesions in cattle including
“nonhealing” toe lesions. Veterinary
Clinics: Food Animal Practice.

2017;33(2):301-28.

Kofler J, Egger-Danner C, Fuerst-Waltl B,
Knapp M, Paschinger J, Suntinger M, et al.
Incidences of claw lesions in Austrian

dairy herds in relation to lactation
number, lactation month, housing
system and breed. Vet Med

Austria:111;2024.

Salem SE, Refaai W, Abd EL Raouf M,
Hamed MA, Ezzeldein SA, Eisa EF, et al.
An abattoir study of the prevalence of
foot lesions and claw measurements in
water buffalo in Egypt. BMC veterinary
research. 2024;20(1):29.

Hori K, Taniguchi T, Elpita T, Khemgaew R,
Sasaki S, Gotoh Y, et al. Comprehensive
Analyses of the Bacterial Population in
Non-Healing Claw Lesions of Dairy Cattle.
Animals. 2022;12(24):3584.

Paetsch C. Epidemiology of toe tip
necrosis syndrome in Western Canadian
feedlot cattle [MSc thesis] Saskatoon.
Saskatchewan: University of
Saskatchewan. 2014.

Lutsay V, Sibirtsev V, Nefedov A, Rudenko
P, editors. Morphological and functional
blood parameters in the comorbid course
of endometritis and purulent-necrotic
diseases of the hoof area in highly
productive cows. BIO Web of
Conferences; 2024: EDP Sciences.

Faezi M, Sangtarash R. Epidemiology of
lameness; economic importance,
prevalence and incidence. Eltiam.
2019;6(2):14-34.

Mohamadnia A, Nejati A. Lameness, an
ongoing threat to dairy farms. Eltiam.
2019;6(2):1-13.

Eichhorn DIR. Investigation of Toe Tip
Necrosis Syndrome in Feedlot Cattle
using Biomechanical Testing and Imaging
2018.




Eltiam 12 (2): 91-102, 2025

YFF Ayv-Yev ey O)Lou:} AY 0)50 sPL.:J‘

20.

21.

22.

Gyan LA, Paetsch CD, Jelinski MD, Allen
AL. The lesions of toe tip necrosis in
southern Alberta feedlot cattle provide
insight into the pathogenesis of the
disease. The Canadian Veterinary
Journal. 2015;56(11):1134.

Collis V, Green L, Blowey R, Packington A,
Bonser R. Testing white line strength in
the dairy cow. Journal of dairy science.
2004;87(9):2874-80.

Hinterhofer C, Ferguson J, Apprich V,
Haider H, Stanek C. A finite element
model of the bovine claw under static
load for evaluation of different flooring

23.

24.

25.

conditions. New Zealand
journal.70-165;53(3), 2005.
Hedayati N, Bradshaw E, Espinosa A,
Majcher K, Jelinski M, Johnston J. The role
of abrasion in the development of toe tip
necrosis syndrome: a preliminary study.
2022.

Weaver AD, Atkinson O, Jean GS, Steiner
A. Bovine surgery and lameness: John
Wiley & Sons; 2018.

Holzhauer M, Boersma S-J, Boon D, de
Leeuw H. An Evaluation of a Parenteral
Antibiotic Treatment of Cattle with Non-
Healing Claw Horn Lesions. Animals.
2024;14(10):1396.

veterinary




Eltiam 12 (2): 91-102, 2025 VECF QN1 oY o)l VY 690 bl

[ Abstracts in English } ————————————————————————————————————————————

Malignant toe lesions (Toe Tip necrosis, Toe Ulcer) in dairy cows

Ahmadreza Mohamadnia
Department of Clinical Sciences, Faculty of Veterinary Medicine, Ferdowsi University of Mashhad, Mashhad, Iran.
mohamadnia@um.ac.ir *

Background and Type of Study: Lameness considered as an abnormality in gait, usually a
clinical sign of pain in animals. Lameness has a significant impact on cattle welfare and
culling, and causes considerable economic losses in the dairy industry.

Objective: To define the causes, pathogenesis, treatment, and prevention of Toe ulcers and
necrosis.

Methods: A review of published findings from recent years in Iran and other countries.
Results: The development of white line disease in zone 3 and sole ulcer or toe necrosis in
zone 1 are both parts of a multifactorial claw horn disruptive lesions and are components
of the laminitis complex, originating from genetics, nutrition, management, and housing
conditions. Factors such as access to pasture, properly sized freestalls with appropriate
bedding, overcrowding, and using rubber mats play a role in the occurrence of this
condition. The most common cause of toe necrosis is attributed to the wear theory, which
itself relates to claw hardness and elasticity, followed by increased moisture content of the
sole horn, its thinning, and white line separation as other causes. Secondary bacteria such
as Treponema species or other pyogenic bacteria may invade the corium, leading to
inflammation of the third phalanx, osteomyelitis of the second phalanx, ligament swelling,
tenosynovitis, cellulitis, and in some cases, septicemia. Over the past twenty years, these
conditions have doubled in Europe, and the incidence of toe necrosis has increased from
1-3% to as high as 10%.

Final Conclusion: Conditions such as toe ulcers, toe necrosis, and non-healing ulcers are
serious problems in the livestock industry, causing major economic losses. With proper
planning and a correct understanding of their occurrence, measures can be taken to control
and prevent these complications.

Keywords: Toe Tip Necrosis Syndrom, Toe ulcer, Dairy cow, Digital dermatitis
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