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Evaluation of Somatic Cell Count, Leukocytes, and Exfoliative Secretory Cells in

CMT-positive Raw Goat Milk (RGM) with Subclinical Mastitis in Mixed-breed Goats

Phinidda Cha-umphol!, Montri Sanglarpcharoenkit™®, Suvarin Pavasutthipaisit, and

Mongkol Chawanit?

'Faculty of Veterinary Medicine, Mahanakorn University of Technology, 140 Cheum-Sampan road, Kathumrai,

Nongchok, Bangkok 10530 Thailand

Abstract: The California Mastitis Testing (CMT) is a routine diagnostic tool for mastitis- screening
programs to identify subclinical mastitis using raw milk in dairy cows, sheep, and goats. This research
aimed to evaluate total somatic cells, leukocytes, and exfoliative secretory cells in raw goat milk
(RGM). The milk specimens were collected from 26 mixed-breed goats in Bangkok and Pathumthani
provinces. All dairy goats during mid to late lactation were evaluated using CMT scoring system
(negative, T = trace, +1 = mild positive CMT reaction, +2 = moderate positive CMT reaction, +3 =
strong positive CMT reaction). Only milk specimens with somatic cell count greater than 2X10°
cells/ ml were determined with CMT scores +1 to +3. Each RGM specimen was tested twice with
CMT solution (2:2ml), followed by leukocyte count and exfoliative secretory cell count using
hemocytometer. The average of leukocyte count results revealed RGM with +1 CMT score (n=13)
consisting of 2.68 + 1.07 x10° cells/ml, RGM with +2 CMT score (n=6) consisting of 13.65 + 6.78 x10°
cells/ ml, and RGM with +3 CMT score (n=7) was 38.63 + 22.20 x10° cells/ml. Our results of an
average exfoliative secretory cell count showed RGM with +1 CMT score was 2.86 + 1.56 x10°
cells/ ml, RGM with +2 CMT score was 2.58 +0.83 x10° cells/ ml, and RGM with +3 CMT score was
2.93 + 1.46 x10° cells/ml. The average total somatic cell count in RGM was revealed including RGM
with +1 CMT score had 2.97+1.13 x10° cells/ ml, RGM with +2 CMT score had 13.91 + 6.71 x10°
cells/ml, and RGM with +3 CMT score had 38.92 + 22.24 x10° cells/ml. Our findings indicated that
leukocyte count and total somatic cell count were statistically significant differences between RGM
with CMT scores (p<0.05), albeit no significant difference in exfoliative secretory cell count between
CMT scores was found. This study provides informative data for further determining the CMT scoring

system of RGM to detect caprine subclinical mastitis.

Keywords: California Mastitis Test, Raw goat milk, Leukocyte count, Secretory cell count
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M26 3.4x10° 2x10° 3.6x10°

Mean + SD 267.88 £106.49 (x10%) 28.65+15.57 (x10%) 296.54+113.39(x10%)
/
e ———
WBC HsC

Ao o

Ml 4 dnvazswadiliaideny1d (WBC) uazwadassuuiiasnige (SO) Nfasweny 40X
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M13199 3 FuEadlesnAnlutuNAUVBUNEVBINGURIDE CMT(+)2

fDY9 White blood cells count Secretory cells count Total Somatic cells
dhusiv (cells/ml) (cells/ml) (cells/ml)

M1 95.75x10° 2.5x10° 98.25 x10°

M2 15.9x10° 2.25x10° 161.25 x10°

M9 5.75x10° 3.75x10° 61.25 x10°

M15 89.75x10° 3x10° 92.75x10°

M19 177.25x10° 2.75x10° 18x10°

M20 24x10° 1.25x10° 241.25x10°

Mean + SD 1365.42+677.73 (x10%) 25.83+8.32 (x10% 1391.25+670.46 (x10%)

917 3 anansnagUldilubusfungs
NM5AN®1 CMT(+)2 A31uauveswea White blood
cell count AR 1365.42+677.73 (x10%
Secretory cell count fAatadeLviiafy
25.83+8.32(x10%) Total Somatic cell count &
AnaBewiniu 1391.25+670.46 (x10°)

N394 annsaaguliinngunisfing
CMT(+)3 91421 White blood cell count
ALadBLINTY 3862.5+2219.88 (x10%) Secretory
cell count ifaBewintu 29.29+14.63 (x10% uaz
$7u2u Total Somatic cell count fifadswinfu

3891.79+2223.74 (x10°)

AMNA 5 WEAAININAYIT Diff count TutuuAULNE

penT1sgeu diff quick (100x)

Mnransiulensiadnuwasdadenyin
g mil 5 Msdond diff quick anansaIuTINTeya
wazasuladnngunisAnyl CMT(+)1 39117y
Wedidud White blood cells ssiiie s1uu
Neutrophils 64% 31421 Lymphocyte 28% Lag
377U monocyte 8% tungu CMT(+)2 F31u7u
Wesidus White blood cells feiiie s1uau
Neutrophils 50% 41U Lymphocyte 45% WLa
31U3U monocyte 5% kazlungu CMT(+)3 1
$runuesifus White blood cells difio $1uau
Neutrophils 85% 31134 Lymphocyte 9% way

71U monocyte 6% AIUAINU

ayuuaziansalua
dlothnanisieszdanuuanaiwesnistu
Srunumadluiunazansoesugldfmisid 5
M50 6 LaEAIeR 7 SeseasiSendelud
NASIT 5 NUMS ARSI TR

WAZINUIUVDWTAAIALADAYY HAULANFAIIAY

'
aa

pg19ltudAYNINEdANTEAU 0.05 NaABIIUIY
waslwuAnuauIuveswadidiniion1n dnnu
wanssluusiagngunisfinulagldnisnaaey CMT

Wuduuingunis@ne Feviinisnageuniy
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F9E White blood cells count  Secretory cells count Total Somatic cells
dhusiv (cells/ml) (cells/ml) (cells/ml)
M5 30.95x10° 3.25 x10° 312.75 x10°
M6 262.75 x10° 1x10° 263.75 x10°
M10 819.75 x10° 3.5 x10° 823.25 x10°
M11 21.65 x10° 1.5 x10° 21.8 x10°
M12 487.25 x10° 4.75 x10° 49.2 x10°
M21 17.35 x10° 4.5 x10° 17.8 x10°
M22 43.45 x10° 2 x10° 43.65 x10°
Mean + SD 3862.5+2219.88 (x10%) 29.29+14.63 (x10%) 3891.79+2223.74 (x10%)

A15199 5 HANNTILATIEVAIIULANAIYBINITHUIIUIUAR LWL UL

waIAULU U sum of df Mean F P-value
Squares Square
FENINNGY 5893.597 2 2946.799 21.133 .000
TSCc Aelungy 3207.203 23 139.444
594 9100.800 25
FENINNGY 5891.075 2 2945.537 21.171 .000
WBCc nelungy 3199.987 23 139.130
57U 9091.061 25
FENINNGY 004 2 002 113 894
SCc nelungy 454 23 020
37U 458 25

| | a VY aa o
wANA9YeIANLRALTUTI8AAI875N1T LSD Aenns
76 uay 7

NPT 6 NUIMIUIUYAA LGUIRNININLA

aada

fanuuanansiuegNlded Ay ananszau 0.05
lagfingu CMT(+)3 d91uiugadlgunfinieanue

1NNINAN CMT(+)1 wag CME(+)2

¢ &

NAITIN 7 WUIINUIULAALTNLEDAYN 3

Y] o aa

AULANA1NUBENHNEN AN AR ANSZAU 0.05

<
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Tngfingy CMT(+)3 @duruwadifiaidenuin
1INNINNGYN CMT(+H)1 uaz CMT(+)2
winlgdnannnsanenlul w.e. 2556 vo3sty
dund dviduazaning Sulwslns wuihduouead
Twnfnvesihusfvresunslunmiauyusit
4 yhfudnidiosninseiunnsguiesanndduu
WwasleurfniadsunazWisuivnnu 1.8x105,

2.2x10°, 2x10%, 8x10° cells/ml auddumida s
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] ] ! a ! o 5 Y
MI1919 6 ‘V]Waa‘Uﬂ'J"lllLL@]ﬂW'Nﬂ']LaaﬁlL‘LJ‘U?”IEJQGU'@QQ']“?UL%aamLUU']UNWQEJ LSD

| Aade TSCC CMT()1 CMT(+)2 CMT(+)3
e (x10% cells/ml 296.54+113.39 1391.25+670.46 3891.79+2223.74
CMT(+)1 296.54+113.39 = 3595.24%
CMT(+)2 1391.25+670.46 - 2500.54*
CMT(+)3 3891.79+2223.74 - -
lauuanasegaifuddynsadnvisssu 0.05
A5l 7 mmaa‘ummLLmﬂmqmLaﬁaLﬂuiw@jmaﬁwmmﬁmLﬁammﬁuﬁmmﬁw LSD
, A1lade WBCC CMT(4)1 CMT(+)2 CMT(+)3
e (x10% cells/ml 267.88+106.49 1365.42+677.73 3862.5+2219.88
CMT(+)1 267.88+106.49 = 3594.62"
CMT(+)2 1365.42+677.73 - 2497.08
CMT(+)3 3862.5+2219.88 = =

o ] | Aw o W aada )
Mﬂ’,}’mLLG]ﬂG]’NEJEJ’]\‘iﬁJu‘EJa’lﬂiyjﬂ’NﬁﬂmV]iSﬂU 0.05

[

9199z dumsNafiadeiuIanIINAaa UM

[V
U a2

CMT Tuniddonssifvuiamznguitlinauan 1, 2
WaE 3 ferhen CMT issanindsnauwadlsnin
adluthusAuresune
dlevnistunenvdnveswadisindensn
Mnedsendiianansanensenidy 3 viavousia
\Henu1AeNguYes Neutrophils, Lymphocyte ua
Monocyte Fapdnefun1ssieaulud a.e. 2003 7
Dosogne uazAnzlisI8au3eweInsuungasd
diadenvnluhuslalaglésaueneenldiiu 4 via
Aolgaatinidonuiavin Lymphocyte,
Polymorphonuclear Neutrophils ( PMN)
Macrophage, Apoptotic cells Fudlefinsuusszey
ashiunvaslneantduaiudisnislvuufe ssey
wInIsY (early) se8zna1s (mid) wazszezyng (late)
nundunwadindenu1wiia Lymphocyte ay
ADEY BAAIAILIZEZAITIAUNADIIN T75%, 60%,

50% ANUEIRU dULTadLAEeAUITHA PMN 9%

ADES uTuanudduan 15%, 25% bUaude 30%
Tuszerirovesnisiiuy uenatnidmuiead
macrophage ADY " i unudiuann 5%, 10%
wae 15% naidlethunussuiisuivnuisendein
Igvinsifusnognsiusivreungainssernnsln
uufiszernanaaysyeyinevain1sanuiuslunne
adunvrdadndonvnfifisiuausansisluain
iuniviafedlunguiiedianes CMT(+)1
CMT(+)2 CMT(+)3 H51uiuiwadidndenv1ivina

A =

194 Neutrophils %38 PMN u1nfign Aed
64%,50%,85% n1uasundazngy dmsuludiu
\waalintdonui1avien Lymphocyte fid1uqu
I99A9LAR 28%, 45%, 9% MUMFULFALNGY Wag
vinegaludiuwadifiaden1iviln monocyte d
aﬁ’wmuﬁaaﬁqmﬁaﬁﬁﬂmu 8%, 5%, 6% AUAIAHU
uwinENaNN1IANY

Tud ./ 2023 wieliagouiiinissausy

%’a@gamaq Shehadeh Kaskous WagAue 18914730
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giavevadidadonvinnulduinfiaaluinuuiu
YodungADYUAVO I Polymorphonuclear
Neutrophils lagagfd1uaufuinnai 40-80% 4
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