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ABSTRACT

The objective of this study was to monitor health conditions of four genetically identical somatic cells cloned
Labrador retriever puppies by estimation of body weight and analysis of hematologic and serologic characteristics.
Naturally ovulated oocytes and donor cells were used for somatic cell nuclear transfer (SCNT). Donor cells and
enucleated oocytes were followed by electric fusion, chemical activation and surgical embryo transfer into the oviducts
of surrogate females. Two recipients became pregnant; two maintained pregnancy to term, and four live puppies were
delivered by Caesarean section. The cloned Labrador retrievers were genetically identical to the nuclear donor dog.
The body weight of clone-1, -2, -3, and -4 was increased from 0.66, 0.40, 0.39, and 0.37 kg at birth to 6.2, 6.6,
6.2, and 6.0 kg at 8 weeks of age, respectively. Although clone-4 had lower numbers of RBC than reference range,
the most of RBC and WBC related heamatologic results of cloned puppies were not different when compared to
reference range. In serological analysis, Glucose, ALP and inorganic phosphate level of four cloned puppies was
significantly higher than the reference ranges. However, there was no significant difference among four cloned dogs.
This study suggests that cloned puppies derived from SCNT did not have remarkable health problems, at least in the
growth pattern and hematological and serological parameters.
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AAE BEAE ol &3l HEo TEQ EAY =7t H FTE g AF Z2HE AVEY, A FE9 A F4,
ot o] &(Wilmut 5, 1997), AF7HA] &, =HA|, AF, 2LFel, A7 dH 1212 94 59 Sl oAl dnt FE FEE
St 5 OYd SR 24 FEol AdEATHKato F, ol ol fle ASE HIEHI glthTamashio 5, 2000;
1998; Wells &, 1998; Polejaeva 5, 2000; Wakayama <, Landry 5 2005; Kasai 5, 2007; Yang 5 2011)
2001; Shin 5, 2002; Kim %5, 2007). Q-8 0 2 A A X 2 Az AME 2 A Afghan HoundE “2~ 9”7} €48
= A9 FARET W2 JAlE, dAl 27 B dAl $7]9 3k o] % (Lee &, 2005), Toy Poodle(Jang -5, 2008), Golden
2 FAE 5o st BA FEo AAaggS e Ao Retriever(Kim -, 2009), Labrador Retriever(Oh 5, 2009),
2 BRIFHT Jon, ozt YU stUE AAME x4 Beagle(Hong 5, 2009; Hossein 5, 2009), A7 l(Jang 5,
o AAE o] Bobder gz el Z|Ae o= 2009) 5 THEFE FRFE BAA kel HuHT itk 19
FAEL Aok U g B4 FES 28 AAME EAA gig RUEH AT
o, v AAEES FEIL AANE BEAAGE Fst = @A7EA wHg AAdolth (Park 5, 2010).
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Fig. 1. Comparison of body weight of four cloned puppies.
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Table 1. Blood typing in four cloned puppies
DEA-1 DEA-1.1 DEA-1.2
Clone-1 - + -
Clone-2 - + -
Clone-3 - + -
Clone-4 - + -
Cell donor - + -
4. SHHS| W 2

BA 47 B $AL Fael AT £ 24}

g ZA3}= Table 30 AAIE
(NE), §3H(LY), 9717BA) &4
of ztel7t gllew, Tk 44

Table 2. Result of RBC related heamatologic analysis in four cloned puppies

. W™ H(WBC), &2
THe BA7 4vie) 2
W9le yed. 18

Cloned puppies

Parameter Reference range
Clone-1 Clone-2 Clone-3 Clone-4 Average

RBC(M/l) 5.17 5.54 6.06 5.52 56+04 55~85
Hb(g/dl) 12.3 12.6 13.9 13.1 13.0+£0.7 12~18
HCT(%) 37.5 39.5 42.7 39.7 39.9+2.1 37~55
MCV(fl) 72.5 71.3 70.5 71.9 71.6£0.9 60~74
MCH(pg) 23.8 22.7 22.9 23.7 23.3+0.6 19.5~24.5
MCHC(g/dl) 32.8 31.9 32.6 33 32.6=0.5 31~36
RDW(%) 11.1 14.5 133 12.9 13.0+1.4 12~18
PLT(K/l) 351 458 272 344 356.3+76.7 200~500
MPV({l) 10.1 9.1 9.1 8.8 9.3+0.6 5~15

RBC : red blood cell count, Hb : hemoglobin concentration, HCT : hematocrit, MCV : mean corpuscular volume,
MCH : mean corpuscular hemoglobin, MCHC : mean corpuscular hemoglobin concentration,
RDW : red blood cell distribution width, PLT : platelet count, MPV : mean plasma volume.

Table 3. Result of WBC related heamatologic analysis in four cloned puppies

Cloned puppies

Parameter Reference range
Clone-1 Clone-2 Clone-3 Clone-4 Average
WBC(K/d) 10.9 133 11.6 12.5 12.1+1.0 6~17
NE(K/d) 8.1 7.4 9.4 9.9 87+12 3~11.8
LY(K/) 2.8 5.4 2.2 2.6 33+15 1~4.38
MO(K/d) 0 0.4 0 0 0.1£0.2 02~2
EO(K/id) 0 0.1 0 0 0.03+0.1 0.1~1.3
BA(K/) 0 0 0 0 0.0£0.0 0~0.5

WBC : white blood cell count, NE : neutrophils, LY : lymphocytes, MO : monocytes, EO :

eosinophils, BA : basophils.
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FRAET v W AAE e =TZ W] A i F8sith £ dArelXe 5 Y
3l FoJA x4 Fal ¥l Labrador Retriever 4174 45l o)
5. SHAS €3 dasd =4 g 27] AT Wt I8 FQ5h gl H Aty 2AS
EAA 4700 tiste] 4 Aty 245 A Ade B3 BEAEY A7 HE EUEFS AT
Table 40l A|AlE v} 2ot 5 @ H(total protein), GF7! EA & A3 E EUEET A7 235 dHEY,
(albumin), Q2] F9(bilirubin), Y W 24 FAZHBUN), 24 EA| 40 S A HAF Adbs AR gHEeA Lt
(uric acid), AST, ALT, y-GTP, LDH, &#|2-8|E(cholesterol), 29t zol= AGAT FAAA WA Ao Z YEelutiHey-
o} ZkAll (amylase), Z(calcium), B52Hbile acid) #4242} man 5, 2007). 12|32 A% Aejel 4o W 58 S 2
= BAA 4utg] 7ol xpol7t glolom, B A FY Hhaob FE1g 2ol gle AR ZAME Yl th(Panarace T,
1€ YeERth 23y ZE=Y(glucose), ALP, F712]1 (inorganic 2007; Watanabe 2} Nagai, 2008). A x| ZAg-ol= A<
phosphate)> G440 FABTE fFoatA =2 AHE Ve o] W2 FEo] duk Hx et 2oyt fidiem, I B4
WO H(P<0.05), =& oFE]ld(creatinine)< 4732 <l FXE Tt A W Al A AA AT, ol AE Tl e
@ A34E vepiTh Al duk =R e} FEg 2ol gleE ALE HyEY Ytk
(Martin 5, 2004). A 45| A5 ]E iﬂ%—, 454, =
o E 58 SOl gy AH 9} vt o, =

T3 A
A AR dur AF 7hol] o7} e AleE WY

AR A, A7 e, £ WA S A&H0 #E (Tamashiro 5, 2000; Ogura 5, 2002; Sakai 5, 2005). & 7
I FALE BAAC] AAHA FH G o3 Hojd s} o Afolle AT, AL 2 FAY WA FA I8y 8

Table 4. Result of serum biochemical analysis in four cloned puppies

Cloned puppies

Parameter Clone-1 Clone-2 Clone-3 Clone-4 Mean + SD Reference range

Total protein(g/dl) 5.6 5.7 5.8 5.4 5.6+0.2 54~74
Albumin(g/dl) 2.6 2.6 2.7 2.7 2.7+0.1 2.9~42
Bilirubin(mg/dl) 0.1 0.1 0.1 0.1 0.1+0.0 0~0.4
Glucose(mg/dl) 126 126 124 125 125.3 £ 1.0° 70~118°
BUN(mg/dl) 10.6 12.46 12.89 13.67 124+1.3 8~26
Creatinine(mg/dl) 0.4 0.4 0.4 0.4 04+0.0 05~1.3
Uric acid(mg/dl) 0 0.2 0.1 0.1 0.1+0.1 0~2
AST(UN) 31 39 36 32 345+3.7 15~43
ALT(U/N) 37 74 69 54 58.5+16.7 19~70
ALP(U/) 188 256 250 242 234.0 +31.2° 15~127°
¥y-GTP(U/N) 4 3.1 22 2.6 3.0+0.8 0~6
LDH(U/) 63 83 90 85 80.3+11.9 0~200
Cholesterol(mg/dl) 180 215 224 226 211.3+21.4 135~345
Amylase(U/1) 225 380.2 349.1 396.4 337.7+77.6 185~700
Calcium(mg/dl) 11.5 12.1 11.7 11.8 11.8+0.3 7.8~12
Inorganic phosphate(mg/dl) 8.7 9.5 8.5 8.6 8.8+£0.5" 3.0~6.2°
Bile acid(zmol/l) 4.7 8.7 11.1 9.7 8.6+£2.7 0~10

&> P<0.05 : The value of Mean+ SD was compared with maximum reference range by student's ¢-test.
BUN : blood urea nitrogen, AST : aspartate aminotranferase, ALT : alanine aminotransferase, ALP : alkaline phosphatase.
¥GTP : ypglutamyl transferase, LDH : lactate dehydrogenase.
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