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Epidemiology of Lumpy Skin Disease in Beef Cattle and Animal-Level Risk Factors
Associated with Mortality Due to Lumpy Skin Disease in Na Wa District,
Nakhon Phanom Province, 2021-2022

Wanwisa Wachum', Pajaree Homkhwa®, Paween Srirarai’

Abstract

Lumpy Skin Disease is an emerging disease in Thailand since 2021. This study aimed to describe
the epidemiological characteristics of lumpy skin disease (LSD) in beef cattle during 2021-2022 and
investigate the risk factors associated with beef cattle mortality from LSD in Na Wa District,
Nakhon Phanom Province. Data were collected from animal disease outbreak reports concerning
suspected cases of LSD in cattle between April 2021 and December 2022. Data were analyzed using
descriptive statistics and logistic regression methods, both univariable and multivariable. Study results
found that in 2021, there were a total of 6,495 beef cattle. The incidence rate was 18.98% (1,233/6,495)
and the mortality rate was 1.37% (89/6,495). The case fatality rate was 7.22% (89/1,233). In 2022, the
total number of beef cattle was 6,128. The incidence rate was 2.66% (163/6,128).
The characteristics of LSD were classified into 6 clinical signs. All animals had high fever, lethargy,
anorexia. Sick cows with more than 50 nodules spread all over the body were found in 89.78%
(1,107/1,233). The group of cattle that died mostly showed signs characteristic of the
condition that causes the highest mortality in beef cattle, including unruptured nodules, enlarged lymph
nodes, swelling in the neck, legs, and/or the formation of nodules in soft tissues. The most common
signs leading to cow deaths were unruptured nodules, swollen lymph nodes, edema in the neck and
legs, or nodules in the soft tissues. Bacterial co-infection caused diarrhea, nasal discharge, and
respiratory signs in 61.80% (55/89). The animal-level risk factors associated with beef cattle deaths due
to LSD include male cattle being 0.49 times less likely to die from LSD compared to female cattle
(adjusted odds ratio [OR]: 0.49, 95% confidence interval [Cl]: 0.25-0.91). Beef cattle showing more than
four clinical signs had a 60.12 times higher chance of dying from LSD compared to those showing fewer
signs (adjusted OR: 60.12, 95% Cl: 18.35-370.94). Cattle with a body condition score below 2.7 were 19.98
times more likely to die from LSD than those with a body condition score above 2.7 (adjusted OR: 19.98,
95% Cl: 10.69-40.48). Cattle requiring more than 14 days of treatment had a 2.43 times higher chance of
dying from LSD than those treated for less time (adjusted OR: 2.43, 95% Cl: 1.29-4.55). Additionally,
cattle in herds of more than five animals had a 2.11 times higher chance of dying from LSD compared
to those in smaller herds (OR: 2.11, 95% ClI: 1.21-3.70). These findings help farmers and veterinarians
assess the clinical signs in affected cattle, plan appropriate treatments, and enhance awareness and

preventive measures for LSD in farms.

Keywords: Lumpy Skin Disease, Beef Cattle, Mortality, Risk Factors, clinical signs
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<0.05) Tnedadeffinrusauiunisdinin
(biological acceptability) aininazgniiulidmsu
AT multivariable logistic regression Tuns
AT multivariable logistic regression ﬂﬁﬁfﬂﬁgﬂ
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naaoulagldis Receiver Operating Characteristic
(ROC) Tnrmunldiuiiléns i Area Under the
Curve; AUC @a: AUC = 0.5 wu1ede llaimise
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PNATAATIERANFURUSTEAUA TR IU
Tauilefinesedl @iy feidinsiuuuanaes
Tadafin wuuduUsAel (univariable logistic
regression analysis) wuihil 7 Jadedifl p-value <0.2
Tagazthluinsiefluduney multivariable logistic
regression analysis (51971 @) Felunnsmsraaey
auduiusserneadafionn multicollinearity the

wuhdadengueny wasiuddnl lagndaidensenly
nluna fedudlefnnsandeenuseuiumstanin
(biological acceptability) vasdadefiivdedanuin
Hadeiiidiignisinsizyt multivariable logistic
regression analysis d31uau 5 Yady  laun e
AZWUUIINIGY NENBINTT SeEealunssnw uay
yunds fadu dudsivarifegninnsunnisld



N3TUIUMTIATIEA aminael AIC Tanagavined
finnsuntateidssionuniinununzaniiae
("nAday Hosmer-Lemeshow, p-value = 0.45)
Auwiudvetlumagainegnuszidulag ROC uay
wanansuenuezldandon (AUC = 0.94) (runw
7l 8) namwszinunadenamniinadenisane
voslafithedulsadud afu laun lawnee (odds
ratio [OR]: 0.49, 95% confidence interval [Cl]:
0.25-0.91) W&@nge1n15uINAI1 4 81715 (OR: 60.12,
95% Cl: 18.35-370.94) AzluUINNIUBENIN 2.7
(OR: 19.98, 95% Cl: 10.69-80.48) SrezIanildsnw
11AN31 14 T4 (OR: 2.43, 95% Cl: 1.29-4.55) wag
YIREUINAIN 5 3 (OR: 2.11, 95% Cl: 1.21-3.70)
(Famn3791 4)

0.75-

Sensitivity
[=]
3

0.25-
AUC=0.94

0.00 025 0.50 0.75 1.00
1 - Specificity

NUWLAR N1399FBU Hosmer-Lemeshow, p-value = 0.45

il 8 mvuniazufieanisaivesluinagaineniads Receiver
Operating Characteristic (ROC) (#udldinsa ROC (AUC) = 0.94)

A191991 4 JaduidesseaudidninulaieNanenieaud afu aie3% wsigriuuuannesladain wuusuusifen

(univariable logistic regression analysis)

: M8 Nald]
Uadunifinw anwazlads  d1wuddede . N p-vale OR (95%Cl)
(Jowaz) (508@%)
i 340 18 (5.29) 322 (94.71) 0.11 0.65 (0.36-1.12)
LW
e 893 71(7.95) 822 (92.05) ref
o gnway 927 76(8.20) 851(91.80) 0.02 2.01 (1.09-4.01)
WUG* o
) Nuidles 306 13 (4.25) 239(95.75) ref
foonin 13 897 56 (6.24) 841 (93.76) 0.03 0.61 (0.38-.099)
21y*
1N 1Y 336 33(9.82) 303 (90.18) ref
. foanin 2.7 295 77 (26.10) 218 (73.90) <0.01 27.16 (14.37-55.89)
AZLUUINNY* )
N 2.7 938 12 (1.28) 926 (98.72) ref
dnwze1ns* 1NN 4 81A1T 484 87 (17.98) 397 (82.02) <0.01 81.51 (21.73-688.89)
foun11 4 9113 749 2(0.27) 747 (99.73) ref
. 1A 14 Fu 207 28 (13.53) 179 (86.47) <0.01 2.47 (1.47-4.05)
sggznalumsiner o
uaenI 14 U 1026 61 (5.95) 965 (94.05) ref
YUIRR* 11nAT1 5 62 431 40 (9.28) 391 (90.72) 0.04 1.57 (0.99-2.48)
198N 5 2 802 49 (6.11) 753 (93.89) ref

NUNYLG) 81999979 Sansamur et al., 2020
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a19197 5 Jadeidesszausdninulailennemeaut afiu sy meds asei

wuvanaegladadn LuusUsTan (multivariable logistic regression analysis)

Yadedidnu Adjusted OR 95%C| p-Value
Tawwee] 0.49 0.25 - 0.91 0.029
ALY Usendn 2.7 19.98 10.69 - 40.48 <0.001
LEM9INITUINNTT 4 81A1T 60.12 18.35 - 370.94 <0.001
sygznanlunsnw wnndi 14 T 243 1.29 - 4.55 0.006
YUARIINNT 5 i 2.11 1.21-3.70 0.009
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Bacteria causing mastitis in dairy cows and their antibiotic sensitivity in

The Waritchaphum Dairy Cooperative, Sakon Nakhon Province Between 2019-2020

Pawin Srirerait*, Wanwisa Wachoom?

Abstract

Mastitis in dairy cows is a disease that has significant economic impact. The purpose of this study
was to determine the bacterial causes of mastitis in dairy cows and assess the bacteria’s susceptibility
to antibiotics in the Waritchaphum Dairy Cooperative, Sakon Nakhon Province, covering 120 farms
between 2019 and 2020. A total of 210 milk samples were collected from cows exhibiting mastitis.
The results showed contamination in 2 samples, with 208 samples being successfully analyzed. Bacterial
pathogens were identified in 62% of the samples (129/208). The most common bacteria identified were
Streptococcus dysagalactiae at 17.3% (36/208), followed by coagulase-negative staphylococci (CNS)
group bacteria at 16.35% (34/208). Staphylococcus aureus and Streptococcus agalactiae were found at
9.13% (19/208) and 4.33% (9/208), respectively. The antibiotic susceptibility testing revealed that
cefuroxime was the most effective antibiotic (97.3%), followed by trimethoprim-sulfamethoxazole
(95.9%) and norfloxacin (91.7%). The highest resistance was observed with penicillin (60.5%), followed
by streptomycin (58.3%) and lincomycin (54.4%). Submitting samples for bacterial culture and antibiotic

sensitivity testing provides valuable data for selecting appropriate antibiotics for treatment mastitis.

Keywords: mastitis, pathogens, antibiotic sensitivity, dairy cows
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Streptococcus spp. Gram-negative
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amoxicillin (AML), ampicillin (AMP), cefuroxime (CXM), cephalothin (KF), cloxacillin(OB) , erythromycin (E), gentamicin (CN), lincomycin (K), neomycin (NV),
norfloxacin (NOR), oxytetracycline (OT), penicillin (P), streptomycin (S), tetracycline (TE) wag trimethoprim-sulfamethoxazole (SXT)




SUBDSE2IDW DIDLISS ‘dojuownaud D))2ISqa)y 1103 DIYIUBYIST wxx

P31S3) JOU = | N 4y ©DURISISDI ‘Y ‘DIRIPSULISIUL ‘| ‘AUAINISUSS ‘S 4

80

S9

14
8¢l
00
00
00
88

6¢l

P9GC-C9GC [} PLEKREM] EUMEBURLEKEE mqpmrn_,ﬁ:@dewc$mK;;K?HR?EHRWr?Cr?C@WEwC\SmJC\@_,n;r\@,_@wwj._wsK@Hv@@ﬁ?r\.mﬁwr@@n\@Crm\@ﬁcaj__bmmﬁ@?j@mu.ﬁkn?m\

A3

(VA%

£89

§09

18¢

6'9¢

L'e

2%

v'Le

<L

88

2

L'c

8¢l
cee

6'G6

€9
0'0¢
G'6e
1'Sv
A%%
L'l6
8'0v
09
008
(A1)
98
£L6
v'8.L

6'¢9

(44"

¢l
0t
1225
29
ccl
80T
Gcl
el
14
qcl
¢l
49"
Gl

9¢

00

00

00
Gct
00
00
e
00
00
00

00
00
00

06c 06/

005 00S
005 §'/¢
000T 00
005 G'/¢
000T 00

00 0001

00 06L

00 0001
000T 00
000T 00

AN
G¢l 9.8
00T 00

00T 00

"

]

00 00 0001
¢ee 119 L9t
L9 198 L9
00 LelL ¢€9¢
v9¢ v9e ¢le
gee 199 00
16 T6 818
G0T L'¢eL 86l
00 885 <C'lv
U'le ¢9 Lel
00 €6 L6
AN
00 €9 L'p6
G0T 901 68
00 000T 00

81

81
ST
61
17
81
11
61
LT
61

61

61
61
1

6¢

98

6¢

00

98¢

gee

98

8¢

€8

9'G

00

00

00

00

00

00

8¢
L

L6

00¢

00
e

6¢
6'¢8

Ge

Ge
Ge
8¢
Ge
be
Se
9¢
9¢
9¢
9¢
01
9¢
9¢

2

00

1001
00

00
00
00

00
00
00

00 0001

00 688
668 00

00 688
00 00

00 0001
688 00

688 T'T1
00 0001
00 0001

IN

00 0001
00 0001

00 0001

00

00

'Ly

00

00

€q

£G

00

00

91¢
00

00
91¢e

00 0001

vy 9¢s
00 9¢s
6.5 T¢y
vip 9¢CS
00 L'v6
00 L6
6.5 Ty
00 0001
00 v89
00 0001
AN
00 0001

8'Gl 97¢S

*IN

81

61
61
61
61
61
61
61
61
61

61

61
61

00

00

6¢

00

L'6

00

00

00
00

00
00
00
8'8

6'G

§'9¢
vee
914

00
00
88
6¢C
00
6¢
00
00
6'G

00¢

116

Gel
L'99
b8y
189
0001
0°00T
16
1.6
88
1'L6
0007

0001

L9y

129

129
ve
1¢
1¢
ve
/i
129
129
ve
129
¢
1¢
129
G1

9)0zeXoyiaWe)ns
-wipdoyswin |
au2Aena ]
upAwoydang
umidIuad
UNDAdRIIDIAXO
UPAWOSN
‘UIDEXOLION
‘upAWodU
‘uplueiusn
upPAwoIYIAig
umisexo))
uiyioreydad
SWIIX0INJD
umpiduy

upRIXoUY

1XS

L

10
AN

dON

ND

g0
BN
WXD
d\Y

AV

W@?rm@Gnﬂnrncpmm@_\rwrcﬂm:ﬁﬂm@w C WBLELY

1

A

Journal of the Thai Veterinary Medical Association

s UR 76 18U

aasnwngan



a ¢
I350duazETU

nsAneEnuindeiinelsaduudniauun
flanfie WenuailiFoarndaanden 1Hun CNS
(5088216.3) way Streptococcus dysgalactiae
($ouaz17.3) @onnnsafiunIsAnyIvelIvYnIULay
ARl (2559) S1e9TumIsnUeandegsusney
mMssnuBesssuannnlutiesssl Streptococcus
spp. (59%), Streptococcus agalactiae (21%) wag
CNS (18%) duanyatarame (2550) 51891UATNY
L%aaméhaﬂwaﬁs’muﬁLL;JIﬂﬂwiuﬁwﬁfmﬂwﬁmu%
UASUZY 919Y3 wuiderelsafinumn 3 S1euusn
Wy environmental pathogens Tawn coliforms,
environmental staphylococci Wag environmental
streptococci HuluTumaieatuiiunadieway
Aol (2564) Wuldeuuaiiseiinedamidhuudniay
Tuilufidunerisng faniagassduiniiande
L%@Lwﬂﬁt%aiuﬂeju Staphylococcus spp. 5998931
fia Streptococcus spp. WU NToTTY
ANVFYBHAUNTNIAURUULAAIEINTS AD L%aﬂﬁjm?%q
LINRBY (Bradley and Green., 2009; Oliveira et al,,
2013; Vries et al., 2016)

oglsfnumuiifinguuessiegiaiuuain
dnsnauitlinude (bacteria no growth) Tun1s
Anuninuiictesay 38 WewSsuiisutunisAnudy
WU Lago et al. (2011) WuUn&gy no growth Jegay
22-47 @y Oliveira et al (2013) wusoeas 26 waz
Vries et al. (2016) wusaeag 31 ngu no growth lu
veneeafumsinitessudllansansianude
W ngukuafiSeunsuay (£ col) duAudingns
dunldludustisusnresmsinideniannsansam
wudeld wimniiusegnsmevdnisangoruly
SrUUNNANAUYRII1INIERDNUNINITA uoLFodang
Udeersulafiendu (endotoxin) #slinneluduy
sﬁaﬂsﬂﬁfﬁuagJJﬁUﬂﬁm’mwumﬂﬁmaaLéf’mmé’mau
LUUKARIDINTINUE SRt (Rnfdns WAZENIN.
2550) 9nNIRAD L%EJ Staphylococcu aureus LG?QJ’EJ
ﬁmmmwauL%’ﬂﬂagdﬂul,ﬁalﬁaw’huu nsiiufeg1a

WB9ASLAILLDLD01N19819NTIUNULYD Fetiu
o < % o Y v o |
nasdgIladuduusnavandatlvnudeena
& | & A o <,
Wudas 9 wsigiieazeanuikaztiudiuiudu
seey 9 (AnAdnfAwazanun, 2550) nsdlldaunsad
dy a a v ra 'ﬂq-’ a a a 1
winzwendakuaisels a19luflillauwuaiiSeasals
WILNBNLEUIINANURBY 9 DbAARNTENEUIN
J2989119M1890 M LWULIUNAILAT KIDLATBISAUL
o [ v % o al
130 1Wudu nsdesduarunsavilalaenisdl
gUANERINITIAUNTR YSeR1aARINAIERTLeg
1 5kiganalunisasiawaraan i unvInIndiy
a 1 aa a I U dy a a 1
0 8 uazussnTadloy Wusu Weauuailisenay
environmental pathogens Lflummsruauéhuu
Y PN PN = A
gntauiinuuinign Faaursanululeuly
a P ¢ | & a a a
AWINFDNVDINITU LYW WUADN Y703 dsandsng
AnagniuiIndala yala A157 environmental
pathogens Juauguanvesnisiiniuudniay
% Y 2 e ] a A
agvipuliudsdan gednvazlunisSauuily
WigEd LU nsvinanuazeavudldane naskile
THgnai@daMuunzanluni1svinauase nfIuy
nstdananysnlunisidarinalnuaseiniiuy
Waruuldisneuauiisaul 57u79enauIuani
annlsaseuanysn Anuanusnveelsusaufandy
1 | & a U d’lj I
vadla o MAliiinsaemrTonyuIsuduuazlu
LUAAYALURLTBLUATLSY Y LN LsAELaEnEUlA
< U o gj = vV o a b4
Wusu dedudeasidy guanwaslunisiauuli
WneRINIIuTIRud AgLInTulazioUjURees
WASIASA LHB99INNS Jasnurladieuwaziinaany
goydetaundinisinm
Tun1sdnwilsadnuudniauiiineinngy
contagious pathogens masuaqmmi’smﬂﬁ%auz
faLianuln cefuroxime, cloxacillin way
trimethoprim-sulfamethoxazole Wuendl
UszAnSnmingndiungy environmental pathogens
zdu norfloxacin, cefuroxime wag trimetho-
. - ¥ ¥
prim-sulfamethoxazole 9 ANan1sAn¥luATI
grnfinuligeandimsunuiyeniaesngy fe
cefuroxime g@anmapInuusIuUSeLarAY (2564)

WUl ceftiofur FadueuTruznguiediundian



ﬂ?ﬁﬂlﬁiuﬂﬂigugﬂL%@LLUﬂﬁL%EJQQﬁEj@ annsadiuds
lﬁmamqw’ﬁa Staphylococcus spp., Streptococcus
spp. ke Bacillus spp. mmzﬁaﬂﬁmauammx (2550)
5'1mwumaﬁuaqmmlaﬁumL%asiamﬂﬁ%auz WU1n
amoxicillin-clavulanic acid #ag enrofloxacin
Jugrifiuszansamiiaalunisinuilsadiug
Sniauiiinan environmental pathogens wazidu
Fudendindmsunisldnisinundesduneuiiay
¥nsnagounylveseideidenslsn wenani
nansAnwIseuansds n1sho1vendengy
gram-negative (981 penicillin, ampicillin,
cloxacillin, erythromycin, neomycin Wag
amoxicillin ﬁswmumiﬁamﬁuaq Staphylococcus
aureus Wag Streptococcus uberis Giamﬂa;:u
penicillin (Dyson et al., 2022) mm&ﬂﬁﬁ@m'ﬁ
nauludulsadhunsnay riadudusniaudese
AelvilAnnsgyideniuasegialusvevenn Faifu
gngy penicillin 1ugritliasidenlddnuiln
LATULDNLEU
INNITIIPIUNITANBINITRIBVDIUATUL
SALAULUULANIDINISTIRTUIN U ST aunasoaay
60-70 anmsldenufiausatianing q felungudl
pongslddfuuuafiSaunsuuan nienuaiide
LASHAY LAZODNONS W AINLUATISERATUUINLAY
wnsuay visegUuuumsldenuBiugiuusing 9 wwu
NTADAYNTUATUL NITUTWITIIMNNIZUU YiTeTmiu
(Melchior et al., 2006; Oliveira et al., 2013;
Roberson et al., 2004; Sérieys et al., 2005) WUN&
N5MEINBINTNNATINEYToEas 70-90 d1uns
msmﬂmsam%aazﬁaaaz 50-70 uandliiiuiona
nsfnwilsadiuudniaulailétuegfunislden
UfTuswindy wadaiidadedu q dusladhun
Rertesdine wWu drunsliun inashuunowdu
Wrunsnay warsiuiuadiieadudiuudnay
(TAand wagane, 2559) Tuvaedl Roberson et al.
(2004) TFAnvdeenssnuduusniaunends
MNMssanuesde Ssnsnramidedaissedu

Faudszyuaviansn q (24 dalue) dessdunen
meriug (3-7 fu) eUszasiiteannsldelunnsy
annsaidenldeiioengrineidoldsinizunty
anunsoanaldinelunissnvndnsnauldannnisd
au15aannsiden uarannisnavaiduduusniay
WUUBERAIBINITDN (Lago et al.,, 2011; Mansion-de
Vries et al, 2016) wenanifidutoyaiiuszlon
dmsunisnisanduladenldenujiiuslunissnw
wnunsniaunglunisu 8nstilagssegianluns
Hilte ﬁ%ﬁsmﬁaﬂwgmwumﬂ%m wanmiloand
aanszylilfidudsdfyidesfionsundonldly
wavan1un1sel wazdesrdeiennuidesfionay
andrsluienarluihundaduddigesdnusely
G?Eﬂuﬁuﬁﬁﬁﬂmﬁﬁahjﬁ%agaL%ﬁmwmww
w§ins§nen Seiodudefimsiiarsanlunsfne
folu

LONAITD1999

o v a

AnAdnR Saa3erv9s uay qnan aunudy. 2550, M1snTITitads
Wundniauuazaua N uNAUnIaiesUjoanas.
15aUUIRIAINsalNInende. 154 wil.

Fmsnua sufnd. 2552, lauuszeziUdsudu: 1san1sidade
N3N ATV USEMATUENS T1iA. 159.

UsauUsen neanes Sszna Tauwn wazgndde fanlye. 2564.
arunuazaulres i ugainveadouuniiderielsn
Wnuns vl UUkanseInsiazliwansenislulaiau
JaIngAss1il. KKU Veterinary Journal, 31: 29-31.

13801 . Wesay qiyy nesdndana uazdoinn yawad.
2560. Jadeidusvesnisnuide Streptococcus spp.
Tulauuidulsasuusniauuuuuansennis Tuwnitui
nengTuanvesUseindlng. NMIUseRdvInsseAuya
afail 14 wrdnendonuasenand Ienaatiunauay,
[Online]. Available: https://ag2.kku.ac.th/kaj/PDF.cfm?-
filename=1641.pdf&id=3884&keeptrack=6

$iudend s AnRdnd S9a3erv9s wasdeiny Bunitons. 2559,
AnwinsmenlsaiuasnauLuULanIINITTsnY
MeeUfTe. nMadviengsenans ruzdmunmeaans
PRINTAUMNING G

Fuans Uakiu 3w wadia asudns gves wissun uiinia uas
Anfdna S9a3093. 2559. MsUsudunansdnuilsaui



UNBNLAULUUKAAIDINTT. N1ATIYIDLIAIERST AMLERT
WHVIEANENT PHNAINTAUNNTINESE.

anui Unidon Ash Sundiden Uimd y3hu nqugt vigeda
wondy asosth wavoydy Agleynifiums. 2550. nsuen
onalsahuusniaululauunazanldesiiaue
5e7i9U 2547-2549 Tufamdnnigyauys uasugy uay
ﬂﬂﬁﬁ' [Online]. Available: https://kukr.lib.ku.ac.th/
kukr_es/dairycattle/search_detail/result/10264

Blowey, R.W. and Edmondson, P.W. 2010. Mastitis control in
dairy herds. Ipswich Farming Press, UK, 274.

Bradley, A.J. and Green, M.J. 2009. Factors affecting cure
when treating bovine clinical mastitis with
cephalosporin-based intramammary preparations.
J dairy Sci. 92: 1941-1953.

Carter G.R. Diagnostic procedures in Veterinary microbiology,
second edition. Charles C. Thomas publisher.
Springfield, Ilinois, U.S.A. 1975 pp.

Dyson, R., Charman, N., Hodge, A., Rowe, S.M. and Taylor, L.F.
2022. A survey of mastitis pathogens including
antimicrobial susceptibility in southeastern Australian
dairy herds. J. Dairy Sci. 105:1504-1518.

Edondson, P.W. and Bramley, AJ. 2004. Mastitis. In: Bovine
Medicine Disease and Husbandry of cattle. 2™ ed. UK:
326-336.

Lago, A, Godden, S.M., Bey, R., Ruegg, P.L. and Leslie, K. 2011.
The selective treatment of clinical mastitis based on
on-farm culture results: I. Effects on antibiotic use,
milk withholding time, and short-term clinical and
bacteriological outcomes. J Dairy Sci. 94(9): 4441-4456.

Mehmeti, I., Behluli, B., Mestani, M., Ademi, A., Nes, I.F. and
Diep, B.D. 2016. Antimicrobial resistance levels
amongst staphylococci isolated from clinical cases of
bovine mastitis in Kosovo. J Infect Dev Ctries 2016;
10(10):1081-1087.

Melchior, M.B., H. Vaarkamp, H. and Fink-Gremmels, J. 2006.
Biofilms: A role in recurrent mastitis infections. Vet J.
171: 398-407.

Balouiri, M., Sadiki, M. and Ibnsouda, S.K. 2016 Methods for in
vitro evaluating antimicrobial activity: A review.
Journal of Pharmaceutical Analysis. 6: 71-7.

National Mastitis Council, 1990. Procedures for Collecting Milk

Samples. [Online]. Available: http://www.nmconline.

org/sampling.htm.

National Mastitis Council. 1999. In: Laboratory and Field
Handbook on Bovine Mastitis. WI. USA. 1-222.
Oliveira, L., Hulland, C. and Ruegg, P.L. 2013. Characterization
of clinical mastitis occurring in cows on 50 large dairy

herds in Wisconsin. J Dairy Sci. 96: 7538-7549.

Prasomsri, P. 2011.Effects of intramammary antibiotic infusion
at dry off on intramammary infection. Chulalongkorn
University. 66 pp.

Roberson, J.R., Warnick, L.D. and Moore, G. 2004. Mild to
Moderate Clinical Mastitis, Efficacy of Intramammary
Amoxicillin, Frequent Milk-Out a Combined
Intramammary Amoxicillin and Frequent Milk-Out
Treatment Versus No Treatment. J Dairy Sci. 87:
583-592.

Ronald, J.E., 2011. Mastitis in cattle, Mastitis in large animals.
[Online]. Available: http://www.merckmanuals.com/
vet/reproductive system/mastitis in large animals/
mastitis in cattle.html.

Serieys, F., Raguet, Y., Goby, L., Schmidt, H. and Friton, G.
2005. Comparative efficacy of local and systemic
antibiotic treatment in lactating cows with clinical
mastitis. J Dairy Sci. 88: 93-99.

Mansion-de Vries, E.M., Lucking, J., Wente, N., Zinke, C,,
Hoedemaker, M and Krémker, V. 2016. Comparison of
an evidence-based and a conventional mastitis
therapy concept with regard to cure rates and

antibiotic usage. Milk Science International. 69: 27-32.



