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Study of Serum Biochemical Values in Crossbreed Thoroughbred Horses
in Mueang District, Khon Kaen, Thailand
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Abstract

Backgrounds : Physiological variation of biochemical profiles reflects to the general health and
performance in the horses. The specific biochemical values of each animal species are needed for
appropriate interpretation in diagnostic laboratory. The aim of this study was/to determine serum
biochemical values in crossbreed thoroughbred horses in Mueang district, Khon Kaen Province.

Methods : A total of 143 blood samples from healthy crossbreed thoroughbred horses were
immediately separated serum in 30 minutes and analyzed by autematic chemical analyzer within two
hours. The results of biochemical values were classified in three groups; overall, sex and ages.

Results : The parameters AST, creatinine, glucose, total bilirubin, BUN, TP, and GGT were
conformed with the reference biochemical values of other previous studies. However, the means of
albumin, glucose and creatine kinase were significant differences (p<0.05) between male and female
horses. Furthermore, the analysis of different age eroups showed that the means of albumin, ALP,
creatinine, glucose, BUN and TP were significant difference (p<0.05) between less than one year old
and more than three-year old groups. Creatine kinase of less than one-year old group was significant
difference (p<0.05) from one to three-year old group.

Conclusions : The biochemical values of crossbreed thoroughbred horses of this study can be
applied for the reference valuesfor horses in Mueang District, Khon Kaen, and horses in the Northeast
of Thailand. However, the biochemical values of individual herds for different strains or areas should
be established further.

Keywords : serum biochemical values, crossbreed thoroughbred horses, automatic chemical analyzer
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Y996U A1 blood urea nitrogen (BUN) Wag creatinine
Wiushusdnsvhonagdimentotal protein (TP) Vet
\eUszdiuanmsTenne w gamma-glutamyltrans-
ferase (GGT) Wlunsusziiusyuuiden wasimdes
1 albumin T 8ushudnnefiiarududuvesden
M creatindkinase (CK) Wusvdiumsenaureanguile
A1 alkaline phosphatase (ALP) llun1suUszidiunis
WANYBITEUUNTZAN waznduilo Semn ALP 6N
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dmuna nean1sdnd wazinwnIngsud 2 nsunsdad
IMSUN SNoKI0d Faniavouwiy 31U 110 61
Inedsinneg 17 67 (ot 13U uazgniln) inedle
93 ¢ (uslshmarios wilshaaenlvl fhan wazgnin)
Frorgiaudtiosndt 17 feong 117 lneshilviin s
Anwlguamuni uagsunInTIRLSALTIANAR WaY
lsaladinansfinseainviesuURnsvesmudidoay

WAILINTENILNNTN1ANL TUDBNRSUNTDMDUUY

NSNUARIDES
afiunisiiufgpdaglneldnszuiunisqu
oghady (fisewd, 2556) Frunwiedu 143 foeh
vhmaifiu 3 % (afedl 1 $1um 58/110 dregne ade
7l 2 $1um 40/110 foens uazadeil 3 S 45/110
F9E19) (Wwe 2559-Luwau 2560) wazkuadu
3 ngu Ao ngulduening wareny (n=143) nguuen
e (neied; n=32 fuineidle; n=111) uagnasuenag
A nauengtosn 1Y @nih; n=22) naueny 1-3 U
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azdoslifinnziindenunaunn (hemolysis) #dsa1n
fhuhlunsainsededaeiniglu 2 $alus Taeld
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(automatic clinical chemistry A25 analyzer) (Bio-
Systerns S.A., Spain) wagUfiRmueiieTsnsliieie
HoUeIUSYNLHAR YIINITIATIRAMNIT AL
U 10 W1578we3 A albumin, ALP, AST, creatinine,
slucose, total bilirubin, BUN, TP, GGT ey CK %ﬂu
N1INAADULAAL NI ITNBSTNITAIUANANAINATS
naaou Iaglifegnanuauie BioSystems SA.
Fensouaquita AUNG uazAIRRYNG

nsATEdeyanieEin
ﬁwauﬁmeﬁﬁagamqaﬁaLﬁ'aﬁwmmmm
UnRA #39A191984 (normal range/reference interval,
R) Aagngvivoyalaeaffilanssan uaradimigs
BULIU AIUVANNITVBINTTYINA1D14B9YBY Kaneko
etlal! (2008) Ing/l% freeware program (STATA) e
WIANNERR Wy ANede (mean) Andesuy
1M3371U (standard deviation, SD) kagi uIUAIBEN
(n) Tnefvuassruanudetuii 95% Aund fe
Fseming percentile 7 2.5 waw 97.5 Gadeyagniian
ATIABUANWUENINTEAMIUNAAILATIN YINN1S
mwaau%gaimwiazwmﬁLmas‘ﬁﬂﬂ%ga Wioadn
foyafigemioniiuads (outlier) wagthaiiases
W3 UUAMLLANA AT BIANLAREAINNI TSN
voane gl student’s t-test lun1siinsevideya
LaydUNANLYID1Y lTaER one way ANOVA Tu
N9ATIEY LagTIINISIUTEULBUAIULANGNS
iszwj (post hoc test) 1ngle Bonferroni t-test
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KaN13ANYIANTIAT 10 W1 Hwesludsun
aneiuggnuanvlsiusn wavn 143 faeg1e wuh
261U albumin ganINTsAnwneunti Kaneko et al.
(2008) 92251 warAny (2551) way Merck (2018)
(M15797 1) Fe32eu albumin 1‘71'@\‘15 dlosaniady
aune Taglusdimeiflediangenda (p<0.05) dloth
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LANANIINANTIBIUVDS Ihedioha and Agina (2016)
fiszyen albumin lushinaggendnshinedle uaznns
89D Mohri et al. (2005) fiwuh lsifieauansig
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Y83 Mikniene et al. (2013) uAnuUAULANENN (p<0.05)
Inglugniengesndit 1Y uazeny 1-3 U dAgend
il Aforgannnin 3 PAuly (el 3) dautlade
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wazeny 1-3 ¥) fenganingila (@rgannd 3 B3uly)
o1allosnangninfidslaingun uazdsiuunan
W33 muﬁqmawmﬁwaagm’iﬂmﬁ'aaﬂaamimj o8
anafinadenisidsuulasidenaniuagyinliise s
albumin g% (Aoki and Ishii, 2012)
seautoulesl ALP gandnsneauvesdan ey
ARy (2551) wag Lumsden et al. (1980) (A1519i.1)
LaENUATILLANGN (p<0.05) Yastteny nglugni
agosnii 1 U drgenindilungueny 153 ¥ uae
ilafifiongannndt 3 BAulU (ms19il 3)aenndestiv
97897UVD9 Gurgoze and lcemy(2010) ﬁi%ﬁqﬁ’] ALP
Tugnihganindila ilesganiiiugnaiidnmsiannyes
STUUNTYRN wavnFiunile vilsiien ALP g4 dauthdy
Frumeatu wudn Mdilanuuansissed fangan
(P57971 2)
¥HU glucose WU mniseauTes
Kaneko et al. (2008) wsipglutAIn1sTesuves
97031 uazAny (2551) waz Merck (2018) lagUnf
se#U elucose T S'ﬁyuasgf"fwm atlade Ineamzlusmu
nslems Fedenaliiisedu slucose fimnafu
(Barrelet and Ricketts, 2002) Iumiﬁﬂmﬁﬁmﬂﬁ
asfudusagudmiunedn uazwidh lnedszdy
TUsAu 16-18% Tnuluuiuna 4 Alansuseddeiu
drwludhguliseaulusiu 14-16% Winuludsunu
3 Alanfudedretu swdunisasuingAvemis

~y
Thai NIAH
H.ﬂ

WAy WU NINEY WISIAMS LAYeIMNIUENY LT
nenandU W wazugui Tinusasanal Jadesu
WARDIZAU glucose WUANULANG (p<0.05) Tu
wegganinlumeidle (15199 2) Jawansnaain
eMU8 Mohri et al. (2005) sy glucose lailnsng
sewhadhine wazinendle ognelsfiniuen slucose figh
Tushmadls enailosnandadevesnsiasundas
wdsuluusiiwdnaen uazlutiswesnslihuy
(Aoki and Ishii, 2012) ﬁﬂdqmaiﬁmasﬂuixﬁuﬁﬂﬁ
duthdesuogressiuves Glucose 1 wuh gnih
91geynd1 1 U iauuansnggandt (p<0.05) fiuih
o1gsaud 1-3 3 uarerguinnad 30Ul (Mnsdl 3)
Afigslungusinengdeni afullrnuduiusiuns
WasuuameaiTiven ddaenadosiuseaLyes
Shawaf et al. (2018)iszyfetladusuenysoseiu
gosluu cortisol@aidusesluntsnneaueien
Tush uagemalszau glucose "Luﬁamqﬂﬁﬁu (Marik
and“Bellomo, 2013) lngnuinghengiesndn 3 U 4
seiugaslan cortisol gandnserguinnd 3 Bauly
ae9litydALY

'
= 1

dusziurey CK TIFNNTITIENUYDN Merck

(2018) Tunsdnwadaiiiszsu ck ﬁqammﬁ'm
dlontadedume Falanuuanseiy (p<0.05)
Tngluneiilvaandtnery (m157971 2) denndesiu
59YBe Mikniene et al. (2013) fiszye CK Ty
wifhgendndimenus el eanniseries uay
ANEIVaIRaRALULLEN D1AdwalT CK ﬁmzjaéfu
FelunsAnuniluinisdausnusitrlunguienn
Fouuzthlumsanwadedell msfinissuundssiam
voui s umzinndy ieaniladeiiaziinason
FUNAT FEAUAT CK mmﬁdaqmqﬁ?u nuii gniien
ffoenin 17 fAunnsnssng (p<0.05) forgdaus
1-39 Falnemlulushlneziirngeninlugnii (Harris
etal,1998) dnushlunduongsiaus 137 uazengnnnh
3 Yauluiiu wuin ldflanuuanseiy (insredt 3)
yenang ﬁawmﬁamﬁﬁaeﬂummﬁﬂﬂa
{losndaeen wazaadefidnuly agflurisAnae
yetnsAnwReunthi TduA sesuves bilirubin
Fanun Indifes wazaenndasfusenuues Kaneko
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W Tiras Anade  Awdeauy F’i’]ﬁ‘l;?ijﬂ A1g9ER dﬂ%’;:ﬁﬁﬂaams Fil%l,m‘lié'wﬁjn;s
(Mean) u1msg1u (SD)  (Min) (Max) AW ANYINBURUIU
Albumin (g/dl) 6.02 4.89 2.20 16.20 5.21-6.83 2.60-3.70"
1.45-4.46°
2.60-4.10
ALP (U/L) 149.95 54.92 105 235 124.35-175.57 13.03-57.84 °
26-92°
AST (U/L) 266.97 73.05 106 468 254.90-279.05% 226-366
83.04-241.83 °
160-412 ©
Creatinine (mg/dl) ~ 1.23 0.36 0.37 2.51 1.23-1.30% 1.20-1.90 *
0.85-4.23 %
0.40-2.20 <
Glucose (mg/dl) 71.86 20.82 29 197 68.42-75.30* 75-115*
55.33-93.43 %
62-134 ¢
Bilirubin (mg/dl) 1.37 0.58 0.44 5.49 1.27-1.46* 1-2%
0-3.20 ©
BUN (mg/dl) 12.58 2.98 520 19 12.08-13.07* 10-24
1.25-20.75 %
11-27¢
TP (g/dl) 6.28 0.72 4.10 8.10 6.16-6.40% 5.20-7.90 "
5-6.90 ¥
5.60-7.60 <
GGT (U/L) 17.78 9.46 6 69 16.21-19.34* 6-32 ¢
CK (/L) 462.64 161.14 6.90 1,054  435.81- 489.47 60-330

SD (Standard Deviation)=AU8a.uusnnigiy, n=31u3uiiee, CK (n=141) 1ia91ndn15ana1iige vsedniuasieendiuiuy

2 fe814, "=Kaneko et al. (2008), "=83a51 wazAn (2551), “=Merck (2018), "=Lumsden et al. (1980), *=pglutiaAnnasivedyis

nsAnwneunti (overlap)

et al. (2008) wag Merck (2018) @uiadaauine
(5197 2) wavany (9197 3) du nu Ll
WANFISAL

seautouled AST aglugieAINITseauves
Kaneko et al. (2008) uag Merck (2018) usigenin
S1891U09 $92371 wazAME (2551) (3197 1) @
ardilaanlunsaznisAnwienafinnuwanaieiu
dlosnmanededs wu 33 waviadesiledldluns

L
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7529305129 LJudu (Barrelet and Ricketts, 2002)
dntladesnuma (19l 2) waveny (9197 3) u
wud lddanuuananeiu

AU creatinine Fanuin Indifies wazaenndos
AUTI89IUY84 Kaneko et al. (2008) 93231 LazAny
(2551) waw Merck (2018) Lilaa91nt23en wavAwade
fiFnwld egludasrinamivestnsnmneuniig
(M5 1) dandadesueny wud fanuuansng
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LA
W153inas & (n=32) Wy (n=111) p-value*
Mean+SD Mean+SD

Albumin (g/dl) 4.33+3.45 6.51+5.15 0.02
ALP (U/L) 178.78+170.37 141.69+149.97 0.23
AST (U/L) 256.87+65.25 269.89+75.17 0.37
Creatinine (mg/dl) 1.15+0.33 1.25+0.37 0.17
Glucose (mg/dl) 81.53+29.86 69.08+16.53 0.00
Bilirubin (mg/dl) 1.35+0.34 1.37+0.63 0.85
BUN (mg/dl) 12.39+3.33 12.63+2.89 0.69
TP (g/dD) 6.24+0.52 6.30+0.77 0.68
GGT (U/L) 20.43+12.06 17.01+8.49 0.07
CK(U/L) 392.38+127.79 482.44+164.48 0.00

* NagauaNLANA1eAaaslngld student’s t-test (0<0.05),

n=911UF9E19, Mean=A1aae, SD=AT8IUUNNTFIY

M13197 3 Adaiiludsuhaeiuggnnauivlsusaiieduunaueny

218
wWslines floundn 19 (n=22) 1-33 (n=105) w3133 (n=16)  p-value
Mean+SD Mean+SD Mean+SD

Albumin (g/d) 5.15+4.81" 6.59+5.15" 3.50+0.59° 0.04
ALP (U/L) 461.09+166.44" 212.99+118.29° 202.25+118.40° 0.00
AST (U/L) 243.77+33.36 272.15+79.64 264.93+63.33 0.25
Creatinine (mg/dl) 1.15+0.27" 1.18+0.33" 1.68+0.39° 0.00
Glucose (mg/dl) 88.63+32.31" 68.47+16.37° 71.06+17.10° 0.00
BilirubinAmg/d) 1.56+0.62 1.32+0.57 1.41+0.54 0.19
BUN (mg/d) 9.76+3.12" 13.24+2.73° 12.14+1.99° 0.00
TP (g/d) 5.36+0.71" 6.45+0.60° 6.45+0.51° 0.00
GGT (U/L) 18.68+8.44 17.83+10.25 16.18+3.95 0.72
CK (U/L) 366.69+172.05" 489.20+158.86" 408.25+97.51"° 0.00

o @

AMULANANVIFISNYTIULABZILAIUITNHITE AR p<0.05 1neld one way ANOVA wag Bonferroni

o

'
=

(p<0.05) ¥osgnsno1gfndt 1 T uazeny 1-3 U @9
firsiniluihlaifiengunnnt 3 Vauld (neait 3)
danAdestu Gureoze and Icen (2010) fis1ea1uen
creatinine Tugnihilszdusniiluinln iWesanlush
91ytiaaziinisinuvedladiliuintn diudade
srune wugn Lifemuusnsnedy (1397 2)
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seuves BUN Fawudn IndlAes wazaenndos
F1891UYB4 Kaneko et al. (2008) 9321 uagAu (2551)
wag Merck (2018) dautadesueny wuii fhlungu
o1gtiesndn 1 U fiawhn1 (p<0.05) slungueng
faus 1-3 T warenganndt 3 FulU (91edt 3)
danAdesiu Gureoze and Icen (2010) fis1831ue
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syiuves TP Jewudn Tndifes uazaonados
NUT1891UY84 Kaneko et al. (2008) 93251 WagANY
(2551) wag Merck (2018) Jaduauengsion TP wu
AULANAN (p<0.05) vesteny lnglugniieng
found1 1 9 fdminit (p<0.05) Tushnguoigiaus
137 uagongunn 3 VAl (neeit 3) aemadesty
Mikniene et al. (2013) fis181uszdiy TP Lﬁmqﬁu
dlethorgunntu daudafedume wuh T
uAne1ai (19197 2)

sAUYed GGT Fanud IndlAes uazaonados
MUT180UYe Merck (2018) dyutlademumne (319
7l 2) uaweng (M3197 3) du wuh ladfeauansnadiy

Tnemsdnwiadedl daderiadnune uazengd
Hasiarn albumin, glucose war CK Uadunuane
Wiegag1afes dnafedn ALP, creatinine, BUN wag
TP dntladeriadnume uazerglifinaeaduad
aun AST, bilirubin wag GGT

dyUna uazdalauaue
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Anwll anunsaltifuend Bamsies fuRnstual
vesAudITouarimuInsdmunugnany Jueen

s

Weanianouvulupisdssdiuguaindiaienug
anuanlnlsiuse sauﬁaﬁwﬁag’luﬁuﬁﬁﬁﬂmgﬂa uag
mMsdansiindrendstu ognslsiniu mahlvldu
menedatusiluituitau 1 AldnasAilediatadesing 9
1 D18 LN ANES LLazQﬁmmﬂﬁuaaLwiazﬁuﬁ s
Fouuzihdmsunsineiluewan asiinisdned
Sunemuria wasUssvmeshlsanntu deanteds
flazdmanoaduadludlfunitan nmsdnuii
wandl¥idiudn nmsmenduediérsdeiismsvonsdu
fianudndulunisgaglidmunddguanisusi
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AnmnssuUsENA

YOUDUNTEAN WA A3% 101 Wiodlans wievvng
Faaunng Ussdunundniuia nesnisdnd ey
NERINSIUT 2 NsunsdRSnmsun Seniveuunu
ViLé‘ﬁyaﬁy\Ia%’a;ga wazanuilumsinuaded o.uamn,
A3, Manval Fvant 919158UsEI AN Aaerans
wagINngn SAUILS ANgdmILNemans W Inendy
YDULAU ﬁﬁasiﬁﬁmuzﬁﬂumﬁmeﬁsﬁaaﬂa AN,
fs.afia nana fveuuzih wazudluduatu s
Fadmiii wazyransiiiduietomnviudivhli
nsenenidnalasen

LONENS9994

Jnsmed oas nuSUNE AN Tana Luaawssa eaues Juam
gonadn sz ssungny wastgydl Asidhuma,
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