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parameters of Sapsaree dogs according to different age groups
Seung-Won Yi', Eunju Kim', Sang-Ik Oh', Ji-Hong Ha’, Bugeun Lee’, Jae Gyu Yoo', Yoon Jung Do'*

! Division of Animal Diseases & Health, National Institute of Animal Science,
Rural Development Administration, Wanju 55365, Korea
’Korean Sapsaree Foundation, Gyeongsan 38412, Korea

(Received 21 November 2019; revised 16 December 2019; accepted 20 December 2019)

The complete blood count and serum biochemical parameters are essential tools for diagnosis and mon-
itoring of physiological and disease conditions in dogs. These parameters may be affected by the breed and
age of dogs. This study aimed to compare the changes of complete blood count and serum biochemical
parameters according to the increasing age in 156 Sapsarees. In this study, the Sapsarees were clustered
into ten age groups: four to six months, seven to nine months, ten to twelve months, one year, two years,
three to four years, five to six years, seven to eight years, nine to ten years, and, eleven to twelve years
old. In the result of the complete blood count, the total red blood cell count (P<0.001), hematocrit (P <
0.001), and hemoglobin (P <0.001) values were significantly increased from 4~6 months to 2 years
old Sapsarees. While the mean corpuscular volume (P <0.001) and mean corpuscular hemoglobin (P <
0.001) values were significantly increased from 4 ~6 months to 3~4 years old. The mean corpuscular
hemoglobin concentration was significantly (P=0.037) increased from 4~6 to 10~ 12-month-old Sap-
sarees. Total white cell count was significantly (P <0.001) decreased from 1 year to 9~10 years old.
The result of differential white blood cell count showed that neutrophil count was significantly (P <
0.001) increased from the age 4~6 months to 11 ~12 years old Sapsarees, whereas, lymphocyte (P <
0.001), monocyte (P <0.001), and eosinophil (P=0.042) counts were significantly decreased from 7~9
months to 7~8 years, 4~6 months to 9~10 years, 3~4 to 5~6 years old, respectively. In the serum bio-
chemistry result, the creatinine concentration was significantly (P <0.001) increased from 4~6 to 10~
12 months, but significantly (P=0.006) decreased from 7~8 to 10~12 years old. Phosphate concentration
was significantly (P<0.001) decreased from 3~4 to 9~10 years old, but significantly (P=0.021) increased
from 9~10 to 11~12 years old. Calcium concentration significantly (P<0.001) decreased from 10~12
months to 11~12 years old. Total protein concentration significantly (P<0.001) increased from 4~6
months to 2 years old. While concentrations of albumin (P=0.004) and globulin (P <0.001) was signifi-
cantly increased from 4 ~6 months to 3 ~4 years old, and from 4~6 months to 11 ~12 years old, respect-
ively. The alkaline phosphate concentration was significantly (P<0.001) decreased from 4~6 months
to 2 years old. We found that there are differences in the hematological parameters in relation with the
increasing age in Sapsaree breed.
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a5 2 EF Aslet Aaks A9E wskel AX
AEE wdshr] 9t 712l Ad =FEA, HA
Aate) 7t 537k 27 W9l ol S o A
74k A9 Abee Qul o s HAko & wAE chKaneko
5, 2008). €3t 9 A A5}stA HAF A= AE,
A B, AR 29 X]ﬂz—*, E4, Aol 84 —Ev—ﬁ
U 5 R 8457 A, Y, 55 5 3T
e Aoz 42A Qlti(Chang 5, 2016; Kim &,
2018). 0] & AL WolsHy A #A0] AFE F
% ohz FA e Azt A
Bty PAAE AN el A
Tt gk H7 1 8% Mgkl FAAL F3
7} & Q5ltH(Harper 5, 2003; Rertveit 5, 2015).
4 A750 t=w, AolAE Aol Svhgel o
g} & A E 4(total red blood cell count, RBC), 2 &
T S-AE(hematocrit, HCT), @ 4 hemoglobin, HGB),
B g+ &2 (mean corpuscular volume, MCV), &
W& L $=(total white blood cell count, WBC) 59 &
204 @olstd SA\o] Wsl} ek 4 9T, U
Yl(albumin, ALB), &2/ Q4AHE3] & Ax(alkaline pho-
sphatase, ALKP), &&td o}u|=% 0] & A (alanine ami-
notransferase, ALT), O}AT}IE[O]E 7 0] J Ax(aspartate
aminotransferase, AST), <l(phosphate, PHOS), = &|o}€]
(creatinine, CREA), Zr<5(calcium, CA), & V\ 1=
(cholesterol, CHOL), 2% & (globulin, GLOB), & ¥]
ZH(total bilirubin, TBIL), & T2 (total protein, TPRO)
5o) gEolq By 529 el e 4 9]
o dEjA dth(Lowseth 5, 1990; Ikeuchi 5, 1991;
Harper 5, 2003; Rosset 5, 2012; Rertveit 5, 2015).

Tt i dojsta vish T WY 2 B
gseh A4 AT W AHE 9T AT T2 54
AT HolollAl ¥Z EFS o SuEol go
H(Ikeuchi 5, 1991; Kaspar?} Norris, 1997; Choi 5,
2011; Smets 5, 2012), = EH, TH| 25 HH
g EGH, |y o|A H|Z, AHE, 7UA 59
22 £F ES, AZHE Ay HAF ]9k HA
el 2o i Aol Rt Hilso] Ath(Lowseth
< 1990; Lund -5, 2000; Harper 5, 2003; Mundim &,
2007; Rosset -, 2012; Brenten 5, 2016; Chang 5, 2016;
Crincoli &, 2016). 184, E4 £5& o= st
Y7 0 g Aol Al AT HE OE B
7} QA% o) AoIAE FYSA 28 % YA
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g oxo] 9B% Welguo Y Bz FA|E
Aot At 3 mLY] ME2 EDTA {FEHS &
Hpe) Fuo| 77 pRaiy, 94 wel ot
2,005 xgol Al 155 YA (Allegra® X-15R centrifuge;
Beckman Coulter, Brea, CA, USA)sto] 450 E2|¥
32 24eldt @7 27 9y A5 2oL
NER EEPRESIEES B EiRrte
AY Al52 554 7](ProCyte Dx Hematology Anal-
yzer; IDEXX, Westbrook, ME, USA)E o]&3]] AET
$(RBC), A@+ &&(HCT), EMA(HGB), B+t A4
T+ S&FMCV), B 28 @M A (mean corpuscular
hemoglobin, MCH), T4} A& 4 (reticulocyte count,
RETIC), 2@ EA14 Bt 5 (mean corpuscular he-
moglobin concentration, MCHC), @ 7] E3X(red
blood cell distribution width, RDW), & &L $~(WBC),
& ZT(neutrophil, NEU), & X+ (lymphocyte, LYM), T+
S L(monocyte, MONO), S At (eosinophil, EOS), &
A t(basophil, BASO), & AT (platelet, PLT) 59| =
g 2aHc 94 Ass 24e 93 ARAss 2
A 7](Catalyst Dx Serum chemistry Analyzer; IDEXX,
USAYE o]-&sto] F&otEd(CREA), 5 84 Hh
ZF(blood urea nitrogen, BUN), &Za]A] QUAMES a4
(ALKP), Q1(PHOS), Z&(CA), 22 &EU(GLOB), &F
T(ALB), & @A K(TPRO), & otnlie Hoja
A(ALT), Zu2FERd Ho|g4 (gamma glutamyl trans-
peptidase, GGT), & Y= FRI(TBIL), oFd ] o] (amylase,

AMYL), 2olaflo] A (lipase, LIPA) 5] F2-& 243
ek,
A=A

g7 4 84 Q3o 3] AFEE Excel” 2010 A3
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H3lo] wEt {214 0 2(P<0.001) S/t SARH R
B 12d® Ato]9] Ag oA MCV 3= 54.61+
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F2(P=0.037) S7FATE 19 EE 1297 Ato]9] AP
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A7F JA}THP>0.05). RDW 2= 47| EFHE 19
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20 2(P<0.001) ZHA3Tth NEU H|&2 471 L5 HE
1095 Ato]Q] AF oA /24 (P<0.001)2 &2 F7}
Aok LYM Hj&2 771895 8 Ato|Y A”d
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FAEJOo sAPHEE 6T Ato] AF oA 72
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oA ALB 5k ®Hsh= BAKCRE dY #skel &
olst AF#TA7F IATHP>0.05). GLOB X 47]
AP EE 12dF7HA] {FYH 2= (P<0.001) 73T
ALT X+ 4NLHRE 29" Aol A=tolA
oA 02 (P=0.001) 7134t 3P HE 8dF Alo]
9] d¥HollA= S7HAL, dBHEE 12dF Atol9
AFdolA= TAFOH, o] AHFHA ALT &%
Hol= BAZOoR Ay wskel fogh ATt
RAATHP>0.05). ALKP 5=+ 4~671LF 2] A
oAl 7 =9k11(125.29+28.18 U/L) 47/ LFEE 2
B Atolo] AR tiollA] §-2JH 2 & (P<0.001) AT
3UFRE 1297 Aol Aol A 28.83+28.52~
43.71430.65 U/LE S-A|E]Qlo}, o] dZtfo]A] ALKP
B Hol= 54407 Ay wslel qolgh A
A7E RA}AHP>0.05). GGT == 4~671EdFe A
BojolA 7 RA U2 m(0.57+1.13 U/L), o<
109744 9913 0 2(P=0.002) Z7}5}%t}. TBIL
e VHEYEE 1297 Alo]o] Ay oA F3F
o] WtESY, SAFCE AF Wt} Fo A
A7 fLATHP>0.05). CHOL k= 47147 89
& Alo|o] Aol A] 141.86+22.35~168.17+43.29 mg/
dL AtoloflAl F-AE o, 9 RE 12 Alolo]
FololM= 7924 2 =(P=0.007) S7HHHH. AMYL &
L= 3UgEE 8y Alo|9] o= RojFes
(P=0.032) S7F3laL, 9dBHH 123 Ato]9] Aol
A A 02 (P=0.026) THAFTE 47fLPRE 2dF At
o]o] AFUo|AL 642.29+94.09 ~770.64+247.94 U/L
Ato]2 FAE RO, o] dAgHiolA AMYL 5% H
ke BAYo R A7 WHstel AAAA 7 the>
0.05). 39 FE 8P Ato]9 AFdolA= 729F
O 2(P=0.032) 71, OB HE 1297 Afo|9] &
oA 8-91& 02 (P=0.026) ZAFTh LIPA %
= NEBHEE INLH Aol d- oA FolF o
2(P<0.001) 27141, o|% 1274LF 7R fojHo
2(P=0.008) ZASFc 18y 1dZEE 12dH7t
A& S = o] AYoA LIPA 5= ¥sh
= BAFCE A7 wHolet folgt AT gl
tHP>0.05).
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2 AFoNE e 9 W) e ¥ 9
A Aokt AA 23S EAA HHo 2 vy 9 B
A5}T. Rertveit 5201512 Qo 27] S| RBC,
HCT, HGB $X]7} Ao H|3] Yty HuFom,
= Ko o5t FFo weEt A 247 €7 =
ZoMot %S Uehie 402 eld Yok Weiner
@} Bradley, 1972; Harper -5, 2003; Choi 5, 2011; Brenten
5, 2016; Oo &, 2017). Brenten 5(2016)2 o]& A
o] o4 RBCS} ATl A4 FREC] %77} RBC
9] &dtst &A1} (erythropoiesis)} B0l 1!, Z+
P% SS9 FUE HGB HES} v BT
1o, Lowseth 5(1990)2 3¢s o]& AA0
A 7t 537} A wWslo] wt sk Aoz B
2 AFoME o] d AF=3 o] RBC, HCT,
HGB 37} 093Re 2de7ia )50z (P
0.001) S7H&< SRt & AtolA 4L
1295 A}o]9o] AR MCV B £3]= 55.36+4.19 fL
2, 2407 WS Holk W EFA B5E A
TA(59.144.9 L)} E70](61.6+3.8 fL)2] MCV 223
Bt ¥ 9etth(Youn 5, 1999; Park 5, 2010). 443
o5} A9l MCV $:X= A 471L8EE 12
¥ Ajole] A=Y B AR weko, 419
2E 49 Ajolo] Aol A £olH .2 (P<0.001)
71 ol AR AN SosHe Mev
FA= ofd AN AEF I 5 8ol &
W) QoS wrdshs Ao Holsl, ofel A
tjofl A MCVe} Bl&0] F57Fsk= MCH, RETIC %
Eo 2 WAS WIShE Ao malt ojd AT
52 2487 WL Hole £ % o ALY )
AOIA e MOV 4] Z7hs thArg: Z71o]
o HYToL Ae WBS I WS BAHE AT
7] 918l A-gok=s AR A3t Hawkey 5, 1975;
Brenten 5, 2016). & AL9] ofH AZ ] 447l oA
T AT &5 S7HE As| diAkEol F7lste] &
o @ao] Yot Aoz 22k Tey 5d
o] AgtolA MCV X2} MCH, RETIC $=3]9]
et BRI 479 A%, 48710 W) A
o7 Aotd 2¥7|s ¥ tAE HEeE Heldh
WBC $Z|= 10~ 127]E5ol| 7H =4 Yo,
o] % o] F1eo] wet N&H o2 Fhasis A
o= Ueh, Ao} 2719 £ WBC 5|9} 1% W
slo] W2 ZHat oA AT GAICHHaper 5

2003). & A4 A 7ol T WBC 3] 4
= 99 ¥3}o] W& LYM, MONO, EOS9| A|&4 2t
471 B9 Zo= Holw, 1d® o|st ARl 4
A7NoA LYM, EOS 27F &4 Yette A2 A
of 7] F Q4of tigt o] W o] digt 25
HfZos Heltt 2y 199 o] AgtiolA LYM,
EOS A7} A4Sl /i3 HE 1283 Aol
AGol A MONO A7} ZAFH. ol= 471 7
Aol A Aol 24 HERt B E How ASE
o] 7|% 59 o BUAl #AE 7137t A7
o= HQIth PLT A= A RE 128 Alo]
o] AGdolA Fo4 o =(P=0.008) S7HAT. oA
A5 PLT7L A5 W3Ol U2 ol A4S
% W39 2o Fofgttal H it vt 3loj(Moritz 5,
2005; Weiss2} Brazzell, 2006; Dircks 5, 2012; Goddard
5, 2015) £ A7) 4] 9¥1% o] F A7) A PLT 4
A7k 7ete AR olst W0l Qg Ao 47t
e,

A7NOl 1T Risto] mhE 4 Aeket AAF 24
A3}, CREA 5L 471982 127199 Aol o
FrlolA G280 2(P<0.001) S7Ht od A
tjo] Aol Al CREA & Z7F= Ao 27]9] A

A3t B5F Bl B2 28 S Hols
o =2 Hltk(keuchi 5, 1991; Levy 5, 2006; Chang
2016; Rosset 5, 2012). 184y 799 o]39] Cﬂ%‘tﬂﬂ
A= CREA HZ7F 894 0 2(P=0.006) AR, A
AoA dF W3lof| wek CREA 59 FAAE 892l
gt o]d o4t At LA P Lowseth 5, 1990;
Chang 5, 2016). o]= A% W30l W &5 A4,
ARl Aoz W3l T8 o] mE I
F A4AZE Htgsts Ao R HQltk(Ikeuchi 5, 1991;
Levy &5, 2006; Chang &5, 2016; Rosset 5, 2012). BUN
e 44 ®9 oA FAESIIR old AFET
2ol £ AFoME oA AF Wet SAHCE &
ofgt A AV Q= ALE YEuTH(Pickrell 5

1974; Harper 5, 2003). 184 BUN HL+= Al1A9] E]
3A W3} Aojo gl T ZHAH S Tfo o
2 Ht= Aoz HIE HE 9loj(Lowseth 5, 1990;
Harper 5, 2003), & A2 1dF o|st 7WA|S0lA
BUN =2]9] ®¥3sl= Fojs Al 11 249 W3}
gEd 7Fs/dol Atk 7 A4 ALKP sk 4~
o7l dg el AGhollA 7P =oAL o] F 28R 7HA
90]# 0 2(P<0.001) ZHA T} Bush (1991)= ALKP
o] ol AFolA =A HetuH, 67§Ld o]st

(‘ll‘
olrl ~

=

—
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MollA= 1 s%7t Aol vl 6Hi7HA =
2 B IHCHBush, 1991). o]& ALEL

ALKP 5=+ F2 #ojA faid Ao
StAS HHYShY, PHOS =& &E
Halkstthar X 19 th(Bush, 1991;
Harper 5, 2003). PHOS 5= 4~67§¥3 9 Agd
oA 7Y =3I 1039 AFH7HA] FolH o= (P<
0.001) 7ragct. ol AP oA =2 EF PHOS
TEe AA71Y ¥ g4 3 B9E £ oty
At 3229 JFo R Qg AR g 7159
T TR HEYste A0 = H 1% {tH(Rosol Capen,
1997). webA & A 198 ofst A7 oA &=
< ALKP?} PHOS &7} UERd A2 4719 &
e P F 4 AR Qe 7159 TS T
3t Ao 2 HQIth I8y PHOS sE+= 1085 5EH
125 Ato]9] AgiollA f-9]& 0 2(P=0.021) S7}
=T, sig Aol sAlol 5713t CREA, BUN &
L& u|Fo] HokS uf, A% 7]50] Aoty o] A%
&% PHOS A9 HjEo] AAHIY] HiElx H
th CA 5= IEZ8RE 1270dgolA 7P =4
eI o] " Aol oJstH &3] didd &5l
A= A7 e old MAIEClA BAEY 2+
L7t =11, 7P 1255 (hypercalcemia)©] U
Ebd 4 Qlttal HE T §ch(Bush, 1991; Meuten, 2012).
TPRO 5=+ 4~671€g 9 AFHoNA 7 =ZAe
U 2374 Fo)H 0 2(P<0.001) S718HRAL, o
AFHHe ®2 TPRO ==t A7 WH3lo| wE F7t
£ B33t o] A= e YA FTHLowseth 5, 1990;
Harper 5, 2003; Rosset 5, 2012). ALB¥} GLOB 5%
= @Yo EAjst= F 7HA] dHEEA TPRO 5%
£ 245t= b 7H A 9% T, 2497 S
7}Fst TPRO 5% = ALBY} GLOB =%9] 717} vy
¥ Z0% HRlth GLOB =& 4~6714d39 Ao
oA 7Ht Rkout A ARl 44 FYHLE(P<
0.001) S7H3aL, ofdl AP W2 GLOB k2o
A7 Hslo] g Z71E B o)A A3E B
X gitH(Harper -5, 2003; Rertveit 5, 2015). De Martinis
(20057 Lequarre 520112 g Wste] mz} S
9] %(inflammatory burden)°| Z7}5}11, GLOB &%
9] Z7H= o] WISttty EIHL} ALB = 4
ALse 4dge] AR $01402(P-0.004)
S7FA AL, ol A% E E5%F SVI= Q1T 1 7]
59| Aol HtdE Ao =Z HQItt. Lequarre 5-(2011)
2 GLOBo] ¥% &k oliog Z7lstd 1Z2Ed

o oo
e m)@ 1o Ti i

= gl 10
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&S (hyperglobulinemia)o] FI= o] A HFEAS F
1571 sl 7tollAl ALB A4S FAAIXITAL Bl
Aok 2 AdolAE A&2<Q] GLOB 59 $71=
n|FojHo} o] A-te} T2 Rl 95 ALB 5%
7t FAAREZ 7Hs/30] AUTE ALT sk 47149 7H
2ARTMA] F2A 0 2(P=0.001) S7HTE o] A
S2 ALT 5%9 #gpt 5 WHslel f94 A
AZF Qi BEuP, B AN 3EPRE 124
B Atole] AR HoA= BAXCE AY WS}t
ofet A7 f1UtH(Harper 5, 2003; Rosset 5,
2012; Rertveit 5, 2015). 184 oA AFEH= o
g 2 AfoAs /NP EE 298 AtelY A
oA ALT %7} 8212 0 2(P=0.001) 75t =T,
ojgjgt ztol= o AFEI B AollA AAME B,
A X, diA A8 A Bl 5ol Aol 7]

o8 HRlth GGT 5w 4-671d® 9 Aol
A 71 @Qrouk0.57+1.13 UL), ©] & 10871
99150 2(P=0.002) Z7Fck TBIL BEE EAH
o= A7 Wkl ot AV 9L, ol ¢
T B2 AAFHcH(Lowseth 5, 1990; Rertveit 5,
2015). AMYL 5%+ 4199 FE 297 Alo]9] dF
oA A% WHskel BAF AdTA7E gllon
(P>0.05), 3dFHEY Y Ato|9 ARFolA= &
OJH 0 &2 (P=0.032) SV, 9AFRE 12dF Afo]
o] Aol & 22 (P=0.026) ATt LIPA
e 1985E 1239 Afo]Y AgtiolA= A
ool A ARTATE YA P>0.05), 471E
PHE N EH Aol A oA FoHoZ(P<
0.001) 7131, 1074 L FE 1271¥5 Alo]9] A
oA FolZ 0= (P=0.008) AR o]H AFE2
AMYL, LIPA 5=7} A9 #gke}t 52491 A
7b Q= Aog ®ugh vF 9lout (Harper 5, 2003;
Rosset 5, 2012; Rertveit 5, 2015), Chang 5(2016)°]
Tt AGOoE EFoto] #A% A, AMYL, LIPA
soe Y, FEE A9 Hokel {9 AT T4
77t Eebd 4 ok Bagoh ey A &
FollA ARE, 4E AMYL, LIPA &/ o]4o] &
14 v glo] & A9 Aot Hud 5= g%l

o,

N

;;.L_‘,

B agolAt 4] EEA4 AgdEz 87



i
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4 @ As5lst 225 2ARI S 1 A3, RETIC
4L EEE 97§1¥5 7R, RBC, HCT, HGB, TPRO,
ALT, ALKPS 47198 EE 2WF71%], MCV, MCH,
ALBS 47§93 2¥ 433714], PHOS, GLOB, GGT
£ NLEYEE 2UR7HA], CAS 107]EHEE 12
UA71%], WBCE 1¥FHE 103714, PLT, CHOL
OAHRE 12dH7HA], CREA FE2 47| LHHE
127] €8 Ato] & 7TAFEE 12AF7HA] A% HIle}
BAHCRE Fo3t AHAAT JES FRIsHATh
J24 BUN, TBIL 5=2]9] H3l= o] A oA ®
BAACRE Fogt AHAA gtk @ 4 EF
Astst AAt Ak Aol whet I AR At
Fgol e Ho|Fa, o|2HE AN E5 1
o] sty EA3} Y ¥sto] M2 Ay, AR
54 Htgotes ARl I He] Aol Z83t
HolZQlth wabd B A3 A= g5 Z5Y

2 FHsky B4 Aot FEE Fa HeY
2487t 2 5 9 Aog yzdd

ALl =
£ RS SEATY ATAAERIAT: 0
3

P 24 L B P

=2

X

N,

e

X,

folr o
gl

[e]
: PJ012843032019)2] ] Lol
o]Fojx A.
2 AF3E 20199 w215 SHSAEY A
AT g A PAAO] 95f o]FojH AY.
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