Evaluation of Diagnosis in Dairy Cows with Naturally Occurring Peracute
Colifrom Mastitis
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Table 3. Occurrence of clinical symptoms in cows with peracute K. pneumoniae and E. Coli mastitis at
the initial examination

Clinical fnding E. coli mastitis group (n 0 11) K. pneumoniae mastitis group (n 0 16)
Lack of appetite 454 ( 5) 68.7 (11)
Diarrhea 720( 8) 1000 (16)
Impaired auricle refex 1000 (11) 93 0 (15)
Low auricle and skin 1000 (11) 87.5 (14)

temperature

Enophthalmos 720 ( 8) 750 (12)
Ananastasia o ( 1) 125 ( 2)
Mastoncus 1000 (11) 100 0 (16)
Udder induration 100 00 (11) 100 00 (16)
Watery milk 1000 (11) 100 O (16)
Flakes in milk 454 ( 5) 18.8 ( 3)
Color change in milk 63.6 ( 7) 81.3 (11)

Data expressed as [0 (number of cows)
No signifcant diferences

Table 4. Comparison of initial clinical fndings and hematologic data from cows with peracute K. pneu-
moniae and E. Coli mastitis

. . E. coli mastitis group K. pneumoniae mastitis group
Test item Unit (0 11) (n 0 16)
Clinical score 455+ 0.93 450+ 1.06
Udder score 391+ 0.83 438+ 0.70
Total score 845+ 1.44 8.88+ 1.65
Rectal temperature ad 40.2+ 0.7 40.8+ 0.90
Heart rate bpm 106.7+ 17.4 1124+ 20.50
Respiratory rate breaths/min 30.1+ 7.0 50.6+ 11.0 ven
Hematocrit O 338+ 35 335+ 5.00
White blood cell count cells/p L 2858.2+ 1646.8 2452.0+ 21455
Platelet count x 104/p L 270+ 6.0 26.3+ 8.800
Serum calcium mg/dL 80+ 1.1 81+ 1.1
BUN mg/dL 16.2+ 3.9 21.8+ 7.60 .
AST Iu/L 87.1+ 65.9 112.9+ 79.00
GGT Iu/L 243+ 129 241+ 10.9
T-bil mg/dL 04+ 0.3 05+ 0.5
Glu mg/dL 50.8+ 115 54.7+ 10.3
Data expressed as Mean + S.D.
Signifcant diference: """ p 0 0.001; " p O 0.05
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Table 5. Comparison of initial infammatory cytokine levels in serum and whey from cows with peracute K.
pneumoniae and E. Coli mastitis

Cytokine (unit) E. coli(ﬁaljst;t;-s)group K. pneumoréir?g niastitis group Heezlr:hDy (i;-rsc;up
Serum (ng/mL)
TNF-a 8.1+ 250 59+ 2.9 18.3+ 4.40
IL-1p 654.9 + 248.8° 2440+ 68.8° 211+ 7.8
IL-6 35.0+ 10.1* 286+ 5.1° 16.8+ 6.3%
IFN-y 65.6 + 28.3" 0374+ 11.6° 003+ 0.1%*
Whey (ng/mL)
TNF-a 126.7 + 116.8] 12153+ 116.8 37+ 1.0
IL-1B 607.5+ 132.2° 014149+ 167.5° 215+ 6.6
IL-6 56.5+ 43.2° 0185.4+ 26.2° 058+ 0.9%
IFN-y 30.1+ 5.4% 225+ 7.2° 003+ 0.1*

Data expressed as Mean + S.E.
Signifcant diference: a and b, p 0 0.05

Table 6. Comparison of initial serum and whey concentrations of acute-phase proteins in cows with per-
acute K. pneumoniae and E. Coli mastitis

Acute-phase protein E. coli mastitis group K. pneumoniae mastitis group Healthy group
(unit) (n0O 11) (n0O 18) (n0O 13)
Serum (p g/mL)
Haptoglobin 646.0+ 155.3° 1230.0+ 210.8% 6.9+ 0.9%
o 1-AG 547.0+ 60.3% 604.7 + 59.9 256.9+ 10.7%
Whey (u g/mL)
Haptoglobin 1066.6 + 217.9° 1766.6 + 140.7¢ 7.1+ 1.0%
a 1-AG 2108+ 72.7° 154.2+ 32.9° 184+ 0.7%

Data expressed as Mean + S.E.
Signifcant diference: a and b, p 0 0.05
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Table 7. Pathological cutof values and scores of cows with peracute K. pneu-
moniae and E. Coli mastitis at the initial examination

Item Pathological cutof value Score
0 40 times/min 0
Respiratory rate
0 40 times/min 1
0 19 mg/dL 0
BUN
0 19 mg/dL 1
0 2000 p g/mL 0
Serum Hp
O 2000 p g/mL 1
0 2000 p g/mL 0
Whey Hp
0 2000 p g/mL 1

Table 8. Pathological cutof values and scores of cows with peracute K. pneumoniae and E. Coli masti-
tis at the initial examination

Group Number Respiratory score BUN score Serum Hp score Whey Hp score Total score

E. Coli mastitis
group

nd 11 0.00+ 0.00 0.27+ 0.45 0.09+ 0.29 0.09+ 0.29 0.45+ 0.66

K. pneumoniae

o nO 16 0.75+ 0.43"" 069+ 046”7 063+ 048"" 0.88+ 0.33"7 294+ 0.90""
mastitis group

Data expressed as Mean + S.D.
“p O 0.05, signifcant against E. Coli mastitis group
"% p 0 0.01, signifcant against E. Coli mastitis group

Table 9. Comparison of initial clinical symptoms between recovered and euthanized cows with peracute
E. Coli mastitis

Recovered group Euthanized group

Clinical fnding Sensitivity Specifcity p value

(nO 10) (n0O 5)

Lack of appetite 20 (2) 100 (5) 0.71 1 0.007
Diarrhea 30 (3) 100 (5) 0.63 1 0.026
Impaired auricle refex 30 (3) 100 (5) 0.63 1 0.026
Low auricle and skin temperature 40 (4) 100 (5) 0.56 1 0.044
Enophthalmos 40 (4) 100 (5) 0.56 1 0.044
Ananastasia 10 (2) 80 (4) 0.80 0.9 0.017
Mastoncus 100 (10) 100 (5) 0.33 None 1

Udder induration 100 (10) 100 (5) 0.33 None 1

Watery milk 60 (6) 100 (5) 0.45 1 0.231
Flakes in milk 40 (4) 100 (5) 0.56 1 0.044
Color change in milk 40 (4) 100 (5) 0.56 1 0.044

Data expressed as [0 (number of cows)

0oo0oo0ooOooooooo
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Table 10. Comparison of initial clinical fndings and hematologic data between recovered and eutha-
nized cows with peracute E. Coli mastitis

Test items Unit Recovered group (n O 10) Euthanized group (n O 11)
Clinical score 0170+ 1.19 05.80+ 0.40 .
Udder score 0340+ 1.02 04.80+ 0.40 .
Total score 0510+ 2.07 09.60+ 1.02 e
Rectal temperature O 40.2+ 0.6 400+ 0.1
Heart rate bpm 103.8+ 145 1224+ 8.50 0
Respiratory rate breaths/min 028.0+ 3.60 33.6+ 85
Hematocrit 0 33.7+ 35 380+ 1.4 .
White blood cell count cells/p L 1684.0+ 205.7 1360.0+ 313.7 f
Platelet count x 104/p L 276+ 538 224+ 1.6 f
Serum calcium mg/dL 087+ 0.6 07.8+ 0.4 b
BUN mg/dL 144+ 3.1 216+ 6.9 oo
AST Iu/L 0909+ 64.8 0816+ 19.9
GGT Iu/L 0226+ 11.6 336+ 6.6

Data expressed as Mean + S.D.
Signifcant diference: " p 0 0.01; " p O 0.05

Table 11. Comparison of initial serum and whey concentrations of acute-phase proteins between recov-
ered and euthanized cows with peracute E. Coli mastitis

Acute-phase protein (unit) Recovered group (n 0 10) Euthanized group (n O 5)

Serum (u g/mL)

Haptoglobin 446.0+ 203.6 2230.0+ 292.6 oo
a 1-AG 580.0+ 161.9 564.0+ 88.0
Whey (u g/mL)
Haptoglobin 229.1+ 175.1 1160.0+ 86.00 oo
a 1-AG 169.2+ 179.9 1636+ 17.1

Data expressed as Mean + S.D.
Signifcant diference: "" p O 0.01
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Table 12. Pathological cutof values and scores of cows with peracute E. Coli

mastitis at the initial prognosis

Item Pathological cutof value Score
O 8 0
Total Score
08 1
0 17 mg/dL 0
BUN
0 17 mg/dL 1
0 2000 p g/mL 0
Serum Hp
0 2000 p g/mL 1
0 1000 p g/mL 0
Whey Hp
0 1000 p g/mL 1

Table 13. Clinical scoring of recovered and euthanized cows with peracute E. Coli mastitis at the initial

examination

Cows with E. Coli
mastitis score

Score of total

Number BUN score

Serum Hp score Whey Hp score  Total score

Recovered group n 0 10 0.00+ 0.00

0.20+ 0.40

0.00+ 0.00 0.00+ 0.00 0.20+ 0.40

Euthanizedgroup nO5 080+ 040° 1.00+ 0.00°" 1.00+ 0.00°° 1.00+ 0.00°" 3.80% 0.40°°

Data expressed as Mean = S.D.
“p O 0.05, signifcant against recovered group
"Y' p 0 0.01, signifcant against recovered group
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Table 14. Comparison of initial clinical symptoms between recovered and euthanized cows with per-
acute K. pneumoniae mastitis

Clinical fnding

Recovered group (n 0 12) Euthanized group (n 0 8) Sensitivity Specifcity p value

Lack of appetite 41.7 (5) 100 (8) 0.54 1 0.037
Diarrhea 50 (6) 100 (8) 0.50 1 0.053
Impaired auricle refex 41.7 (5) 100 (8) 0.54 1 0.037
Low auricle and skin 417 (5) 100 (8) 0.54 1 0.037
temperature
Enophthalmos 41.7 (5) 100 (8) 0.56 0.88 0.131
Ananastasia 8 (1) 62.5 (5) 0.83 0.92 0.004
Mastoncus 100 (10) 100 (8) 0.33 None 1
Udder induration 100 (10) 100 (8) 0.33 None 1
Watery milk 58.3 (7) 100 (8) 0.46 1 0.114
Flakes in milk 25 (3) 100 (8) 0.66 1 0.009
Color change in milk 41.7 (5) 100 (8) 0.54 1 0.037

Data expressed as J (number of cows)

Table 15. Comparison of initial clinical findings and hematologic data between recovered and eutha-
nized cows with peracute K. pneumoniae mastitis

Test item Unit Recovered group (n 0 12) Euthanized group (n 0 8)
Clinical score 2.08+ 2.20 05.63+ 0.48 e
Udder score 3.31+ 061 04.88+ 0.33 o
Total score 538+ 2.17 10.38+ 0.48 oo
Rectal temperature ad 40.7 + 0.90 406+ 0.6
Heart rate bpm 108.2+ 19.80 1193+ 12.8
Respiratory rate breaths/min 452+ 144 0613+ 109 .
Hematocrit O 329+ 4.60 378+ 25 .
White blood cell count cells/p L 1745.8 + 969.40 1621.7 + 366.9 o
Platelet count x 104/p L 275+ 6.80 023.7+ 146
Serum calcium mg/dL 8.1+ 0.6 07.1+ 05 o
BUN mg/dL 20.2+ 6.50 288+ 6.2 vo
AST lU/7L 945+ 34.2 0169.3+ 115.3
GGT lU/7L 26.7+ 104 19.2+ 49

Data expressed as Mean + S.D.
Signifcant diference: " p 0 0.01; " p O 0.05

Table 16. Initial concentrations of serum and whey acute-phase proteins in cows with peracute K. pneu-
moniae mastitis

Acute-phase protein (unit) Recovered group (n 0 12) Euthanized group (n O 8)

Serum (u g/mL)

Haptoglobin 1056.9+ 687.7 30125+ 4226 0o
a 1-AG 06115+ 202.9 05245+ 147.8
Whey (u g/mL)
Haptoglobin 1296.9+ 556.2 29625+ 254.6 oo
a 1-AG 0181.9+ 127.4 0271.3+ 116.9

Data expressed as Mean+ S.D.
Signifcant diference: " p 0 0.01
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Table 17. Pathological cutof values and the scores at the initial examina-
tion of cows with peracute K. pneumoniae mastitis

Item Pathological cutof value Score
O 8 0
Total score
08 1
0 22 mg/dL 0
BUN
0 22 mg/dL 1
0 2030 p g/mL 0
Serum Hp
0 2030 p g/mL 1
0 2050 p g/mL 0
Whey Hp
0 2050 p g/mL 1

Table 18. Initial discriminant scores in recovered and euthanized cows with peracute K. pneumoniae

mastitis
COWS.WIth K. . Number Score of total BUN score Serum Hp score  Whey Hp score Total score
pneumoniae mastitis score

Recovered group nQd 12 0.08+ 0.27

0.31+ 0.46

0.00+ 0.00 0.00+ 0.00 0.38+ 0.62

Euthanized group nO8 100+ 000”7 0.88+ 033" 100+ 000" 100+ 000”" 388+ 0.33""

Expressed as Mean + S.D.
"Y' p 0 0.01, signifcant against recovered group

go0oo0o0oO0ooOoooooa
o033 00o2011

0 1020



pneumoniae 0 0 OO OOOOOOBUNOO
00o0oooooodd HpOOO E. colid
ggboboooboboobobooobon
goobooooboboobobooobobooon
goboboooboboobobooobobooon
gobbooobobooobbooobobooon
gooooooooooooobbobobbobn
goooooooooooobobooboboobn
gboooooboobooboobobooon
H'OOOOODDOO0O0O00O0mMmOoO00oo0ooo
gooooooooooooobobobbobon
goooooooooooobobobobobbobn
odlnmoobboboooooooooooo
gobobooobbooboboooboboon
ogooooooooooooobobobbobon
Jgo0ob0o0oBUNOODDOOODO14™ooOO
goooooooooooooooono SIRS
goboooooo iL-e0dg IL-100000
goooosBuNOODOOOOOOoOoooODO
0000013 obboooooooooo
OO0 E coliDODOOOOOODOODOOO
g00b00o0ob0ooboboooboogbOBUN
gboooboooboobooboobooyg
I5MHpO0OLPSOO0OOOOOOODODOO
godooooooboobooosmon
goobooobobooboboooboooon
gdooooobbobobb1zmooooon
O0K. pneumoniae 0 00000000 E.
coil 00000000 0ODOBUNODDODODO
gooobobooHpUOOOOODOOOOOO
O00OK. pneumoniae 0000 O0O0O0OOO
O000O00O0OE cOliDDOODODODODO
go0oDobo0oboooooboooogos3ood
00000 K. pneumoniae 000000000
gooobo0OE coliDOOOODOODDOOO
goboboooboboobobooooo

gooooooooooooobbobobbobn
gogooooooooooobobooboboobobn

0 1030

Evaluation of Diagnosis in Dairy Cows with Naturally Occurring Peracute
Colifrom Mastitis

ooboooobobooobooooboboonoo
godddooooooooooooooooo
00 empirictherapy OO0 000000000
goooboboigilotismooooooon
000000000 K. pneumoniae 0000
O00ddddE. coliOOoonoooOOO
ggoddoooooooooooooooobo
oooooooobobob3oomooooon
ooboooobobooobbooobboonoo
dodddooooooooooooooooo
O00ddooDoooODOD0OD0OOE. colib OO K.
pneumoniae 0 0 0 OO0 OOO0ODODOOOO
oboobooboobooobogobooon
UoBUNDOOOODO HpOOOOODDOOO Hp
goo400000000b0b0oooon
ooo0ooooboooboooooboooo
O00O0OoOooOD0D00 K. pneumoniae OO
goboooobobooobbooobboonoo
godddooooooooooooooooo
oooooboooooobD 400 /700000
00000 BUNODO 19mg/dLO OO OO0
000000 HpO DO 2000u g/ml 0 0 O
000000000 HpOOO 2000u g/mi
o0oo0ooo0om 4000002000000
ofdob 2000000000000 000 K
pneumoniae 00 00 O0D0OOOOOOODOO
dodddooooooooooooooooo
goodoooog

OwWenzOOOOOOODOOOOOOOOOO
ooboboooobooobboooboboooo
ooboooobobooobooooboboonoo
godddooooooooooooooooo
ooobooooboboooboboooboooard
oobooooobooobboooboboooo
goboooobobooobbooobboonoo
gogoboobooooob 400000000
gododuouooooooooooooooobo
gdbdilebobboooooooooooo

Journal of Japanese Society for Clinical Infectious Disease
in Farm Animals Vol.6 No.3 2011



go00o00oo0000O00O00O000O0o0o0o00on

o0oo00oo0o0o0oOooooooooooooo
ogooooooooooooobbobobbobon
0o00000bO0oDOooOo0ooO0DOgoeE. coli
000 K. pneumoniae 00 OO0 O0OOO0OO
00o00O0o0o0o0oUooooooooooooo
o000o0oO0o0ooooooooooooooo
gooooooooooooobbobobbobn
goooooooooooobobooboboobn
ooooooooooooo

O0000O0E coOliDOD0OOOOODODOOO
gooboboooobooooBuNOO OO
UHpUOUOOOOOUODOD HpOOOOOOOO
OoooooOopOoOO1lODOOODOOOO
000040000000000000 ROC
ogooooooooooooobbobobbobon
goooooooooooobobobobbobobon
ooo0ooO00ooooooooooooooo
OO0OE coliDODOODOOOOODOODO
O0o0ooooooos8sfoUooooooo
BUNOO 17mg/dLO00000000O00O0O
OHpOOO2000pu g/mOOO0O0O000O00
O000HpOOO 1000p g/mOOC 00O
0000400000 2000000000
o0 2000000000000000O0
gooooboobooo RrOCOOOOOOO
(OO0 1000 MO0 1000 0AZ O 0O 0.9950
pOd o000l 0000O0ODOOOOODOOO
gooooooooooooobbobbbobn
gooooo

000000 K. pneumoniae 00000000
000000000000 mMOoO0O0OmBUNDOO
000 HpOOOOOODODO HpOOOOoOO
goooooooooooobobobobbobobon
Op0Oo00100004000000000
0000 ROCOODODODOOOOOODOO
o00o0o0oO0o0ooooooooooooooo
gooooooooooooobbobobbobn
0000000000 DOK. pneumoniae O O

go0oo0o0oO0ooOoooooa
o033 00o2011

0 104 0

gobooooobooobbooobboonoo
000000000 BUNDODO 22mg/dL O
000o0o0oo0odoDOo HpOOO 2030up g/
mOOOO0OO0O0OO0OO00O0 HpOOO 2050
pog/mO00000000400000 30
0o00oo00ooooooo30o0o0ooon
gooddbbooooboooooood
rROCUOOUOUOOOOOOOO 10000000
1000 0AZ 00O 0.9950p 0 0.000100 O 0
godddooooooooooooooooo
goooooooooooobooo
O00O0D0OO0000DbOO00000 E. colid
00 K. pneumoniae 0000000 QOQOOO
dooddooooooooooooooooo
goooobooboobouooobooobood
oobooooobooobboooboboooo
goboboooobooobboooboboooo
goboooobobooobboooboboooo
gododooooooooooooooooo
ooooooobooobooooobooono
oobooooobooobboooboboooo
goboooobobooobbooobboooo
gooooo

gooogo

10 Biernawska, J., Zukowski, M., Zegan-
Bbranska, M and Zukowska, A. 20009.
Cefepim in empiric therapy of ventila-
tor-associated pneumonia. Anestez-
jologia Intensywna Terapid. 41. 242-
245,

20 Burvenich, C., Van Merris, V., Meh-
rzad, J., Diez-Frraile, A. and Ducha-
teau, L. 2003. Severity of E. coli mas-
titis is mainly determined by cow
factor. Vet. Res. 34: 521-564.

30 Erkine, R. J., Bartlett, P. C., VanLente,
J. L and Phipps, C. R. 2002. Efcacy



of systemic ceftiofur as a therapy for
severe clinical mastitis in dairy cattle.
J. Dairy Sci. 85: 2571-2575.

4000000000000 0bOboOoooooo
oogoobooobiee3nnnooon
ooooboooboboobobobon
00000460 917-919

S5000dgububuooubboogooon
googboiesouooooooobon
UobobO0o0o0obDOOs330485-489

60 Hagiwara, K., Kataoka, S., Yamanaka,
H., Kirisawa, R and Iwai, H. 2000. De-
tection of cytokines in bovine colos-
trum, Vet. Immuno. Immunopathol. 76:
183-190.

70 Ismail, Z. A and Dickinson, C. 2010.
Alterations in coagulation parameters
in dairy cows affected with acute
mastitis caused by E. coli and S. au-
reus pathogens. Vet. Res. Commun.
34. 533-539.

80 Jiang, L., Sorensen, P., Rontved, C.,
Vals, L and Ingvartsen, K. L. Gene ex-
pression profiling of liver from dairy
cows treated intra-mammary with li-
popolysaccharide. Bio Med. Cent. Ge-
nomics. 9. 443-455.

oldbooooooooboobooooo
0 0 0 20100 Klebsiella pneumoniae O
goooooboooobooooboooo
Uob0boooobogosrd259-2630

100 Martinez, J. A., Cobos-Trigueros, N.,
Soriano, A., Almela, M., Ortega, M.,
Marco, F., Pitart, C., Sterzik, H., Lo-
pez, J and Mensa, J. 2010. Infuence
of empiric therapy with a B -Ictam
alone or cobined with an aminoglyco-

side on prognosis of bacteremia due

0 1050

Evaluation of Diagnosis in Dairy Cows with Naturally Occurring Peracute
Colifrom Mastitis

to gram-negative microorganisms.
Antimicrob. Agents Chemother. 54.
3590-3596.

1100000020010 SIRSTO CARSO O U

gooooiloed3-70

1200 Pyorala, S. 2003. Indicators of infam-

mation in the diagnosis of mastitis.

Vet. Res. 34. 565-578.

130 Rodriguez, G. M., Santolaria, F.,

Jarque, L. A, Gonzalez, R. E., Milena,
A., Vega, M. J., Rodrigu, R. E and Go-
mez, S. J. 2001. Prognostic value of
cytokine in SIRS general medical pa-

tients. Cytokine. 15. 232-236.

14000001980 000000 0O0ODODOO

gooooobobOobodnpp35-69

150 Vangroenweghe, F., Duchateau, L.,

Boutet, P., Lekeux, P., Rainard, P.,
Paape, m. j and Burvenich, C. 2005.
Effect of carprofen treatment follow-
ing experimentally induced Escherich-
ia coli mastitis in primiparous cows. J.
Dairy Sci. 88. 2361-2376.

160 Wenz, R. J., Barrington, M. G., Garry,

B. F., Dinsmore, R. P. and Callan, J. R.
2001. Use of systemic disease signs
to assess disease severity in dairy
cows with acute coliform mastitis. J.

Am. Vet. Med. Assoc. 218: 567-566.

170 Wenz, R. J., Barrington, M. G., Garry,

B. F., McSweeney, D. K., Dinsmore, R.
P. and Goodell, G. 2001. Bacteriemia
associated with naturally occurring
acute coliform mastitis in dairy cows.
J. Am. Vet. Med. Assoc. 219: 976-
981.

180 Zzhang, L., Lovatel, R., Nicolete, D.,

Sinzkel, E., Matiello, J., Staszko, K

Journal of Japanese Society for Clinical Infectious Disease
in Farm Animals Vol.6 No.3 2011



00o0000O0o0o0o0000O0oo0O00o00o0O0oa

and Lincho C. 2007. Empiric Antibiot- aquired pneumonia. Indian Pediatics.

ic therapy in children with community- 45, 554-558.

Evaluation of Diagnosis in Dairy Cows with Naturally Occurring Peracute

Colifrom Mastitis

Keiichi Hisaeda®, Tomoko Imamura®, Katuhisa Sonobe®, Mieko Sugiyama®, Haruki lhara®,
Masanobu Nasu®, Hajime Nagahata®
1) Nanyo Core Veterinary Clinical Center, 2) Touyo Veterinary Clinical Center,
3) Matuyama Veterinary Clinical Center, Ehime Prefectual Federation of Agricultural Mutual
Aid Association. 4) Rkuno Gakuen University.
(6-247, Age, Nomura-cho, Seiyo-shi, Ehime, 797-1211)

0oo0oo0ooOooooooo

003 002011 0 1060



