[ =2
% WO w ISSN : 1347-6572
Mem NARO Inst Livest

Grassl Sci

Memoirs of
NARO Institute of
Livestock and Grassland Science

No.13
March.2012

B EE MR R E R

F£135 FEpk24%F3H

Data Book of Pathological/Clinical Findings
Obtained by Nationwide Investigations Concerning
Somatic Cell Cloned Cattle Produced in Japan

EERHAE CIREL A 0 — 2B 5
TRELERY, BRIRH) T — 25

HIATBCAN
B¥ - ARELRITR TS
BEEMPRAR

NARO Institute of
Livestock and Grassland Science



EEEMHRAMEERES
Editorial Board

i E Bk A
Director-General Mitsuto MATSUMOTO
LR oK F

Director, Grassland Research Mamoru NASHIKI

mELREE o B M
Editor-in-Chief Akio TAKENAKA

RIfREREE o B H
Deputy Editor Shuji URAKAWA

M2 H NoH FEOSE
Associate Editor Takami KOSAKO

M ¥ F B
Yoshiro MANO

H & &
Takao TSUKIBOSHI

R % A
Yoshito YAMAMOTO

F B K B
Shigeki TEJIMA
T T
Makoto HIRAKO

EHl = =

Sanki HASEGAWA

5o
Masaru NOMURA




S ETR YA

DOBENCB ARG O — VHIEOHEEIZ BT, SER THEELSE, Bk EEERBRY
WM S RE T & FE U R v 7 —H I THEM L T & BT EERE & AT B 2 1%
o T2y TORMIIT, AEFIR OB ERRRABRY 2 h0 L LRBIPHEEL, 70—
YHIZEICB T 2 BRI N C & 720 H 12 IS H 72 2R 19 FEFEICIE, ZoMmafa s
REATHIIBHICHE T 2 2Ea% (ET 2E%%®) B8 L, BB - IR 2 E S L
LCTHAEIZE>TWS,

ZOEHEOPT, M7 O — BT A EENRAD KA FERRY TR S i
WRERTIC & o CRES N, MENROFERRRABRY; 2 EOWHIIcE ), enoPEmS N, B
R IREANE L LT, 5 3 IRETS CPRL 1L E) IS B B [HILEIC L Ve L7 Fflfie 7 o —
YOMAETHICHET 2 R A ] LB 9 mMETs (P16 ) 28172 [MAMiss u— >
FBLOZOBRAFDBERBA 2 EDH 5. 2N OFTERFIZ OV TIE, BRI 2 EHE &,
FAMHMERE R S NCHER R EOWEFAL T, #ME, ARSNTEL, LirL, WELALT—5 2
KTHAHZDIZ, TOEFPHLPIZEN TR D> 72,

ZZT, ABIRERE LT, B3NS TREINRAESEL [Foru— Y iERT B
LU CHFORALATR] & LT, 72, £ 9IRRFIARITRESNHEGRE Rl o—
VAR OFOBRNRAE R E LR A —2005 4E 4 ~ 5 HICFEM L 2 &ERAE—] & LTI
FkL, INOHOREMROEEKELMEL 2T -V EE2FIITTHZ LIZLT,

COTFT—=FHIE, ATV ENERL T 5720, A Wb Lk, LAL, NELZET—
YDLERERNFEL, 72, FNERBIIERTILET, S0 ra—UROBERY, T/, —iE
DRFIH I L TR EO JEEE SR L THHN DL Z RN TEIULTFEVEE
ZTWhs

PR 24 4F 3 A
WAATBOEN B3 - Ean e SERUAT S & W JE kA
& I F A ZE AT T
WA e



B0 71— VLT B L 0T OFFE AT R
JAELTEE  + oo oo oo e e e e e s e e 1

Filife 7 a— 2B LOFOBRRSEH E L -FRRFAA — 2005 4F 4 ~ 5 FAI2FE i L /- & ERA -

()jgl)_jﬁaﬁ_j‘ ............................................................................................................ 17
i &%
ﬁ(;’fmﬂ/ﬁy D_‘/q:c:agbj-éﬁﬁﬁgi—\‘_y@ﬁg;rﬁ— ............................................................... 53
CONTENTS

Masanori KUBO : Pathological Findings in Dead Newborns/Cattle Produced by Somatic

Cell Cloning TeChNOlogY ...uiuiitirtiit it iieeeeriier et et eeeeie e eteateeaenaenaeneaeensenesneenenes 1

Shinya WATANABE : Clinical Investigation on Somatic Cell Cloned Cattle and Their

Progeny Produced in Japan: A Nationwide Survey Carried Out in 2005 ...........ccceeneens 17

Appendix
Statistical Analysis of Clinical Data Obtained from a Nationwide Survey of Somatic

Cell Cloned Cattle and Their Progeny in 2005 (in Japanese) ...........cccceeeueeunevunrunannnns 53



Toru—YERERTEB X CRCHOMmELEAR R

APRIEE *

Je A BT Bl oyl A E ZE T

2 XTI, 305-0856

1. B#

i 7 0 — 4 TlE, TREE DFEABEE A — MY 2
SRR AR TR, MERTICHE LIHET
LBWBKTICRY, £ 200 HUHMISFELE LTL F ) Bl
Wdb, €IT, ThOoDEREZEL D, HEFWHR
H2IT o7

2. Bk
EEOFERFHIEEE LD, 199942 H 3 H2 5
2010 45 3 H 3 HO+&EITh 7z o THRA S 2z 4Rl
7a— 0% 7V (201 Bl) % HRERESF RIS
L7zo ZOWFHRIE, JipE: 46 B, FCHE: 30 B, ARZET:
38 B, 2 ~ 30 H#HICFET:25 fl, 31 ~ 200 H#EHIZFET:
15 %, 201 HELAREICFEL (BEM & &) 118 B, @ik:
256, Eofl: 4BITH o7z

3. @R

MALAMEZ o— 428w T, BT (BF
AR : AR 50kg BLE, RV RS A VR ERMAE
70kg PL L) (31 1), REARLL ) ¥ SHBROTRA 4
(31 %) HDRAFTR, B X OHIREE (29 B1), FFiE (26
Bl), WSS 1T B0), B (17 B, BafE (14 41),
B (2 60), M (9B, B (7)), B (760),
i (6 61) HEORFEBASLNI

WAT (B18H) ©9 b, 9WHIITMEF 2 I35E (K
[EhaEt) THhoteo HFELTHEINZIODI L, 11

BHIZE#8 24 BERIDIANLC, 72, 10 BHIZ 105 Hin E TIC,
%5 1BHIE 422 HEICHBRTIRE L7, IS OMKT
WA DN EmZE, oMM (12 6)) &R
g (84l THolz.

e D FE D% IF, ME DB X M E MO AIRILE
Thole 51T, FEMBOBEIRS REDZEH L LME
ML L T 72Bl b B o 72 RHlIL 2 v — » 4T,
B BIIR AR <, FEAL D PR L 2 WEE AR S hiz,
IS, BEAERICYREIN, KENMEZBI T4
BEHO—HEEZ BNz,

HRBoRE X, Fe LT, HRBERMIcIas F
DEBIPROSNZVH DT, FVEYOREDEELNR
720 WOT, £ BDOLNRERETIE, WPy ¥
NWRAMDIE LA nwZ PR sN, T2, P
BIT, BIRERER T EADOEEET b RO

4. ¥&8

DEoZ &hs, WRBORE, ERE BiEOR
H, BRFEIEMIE S O — VRN RRE L E 2
bz LaL, Ly a— > & B L 7B T
RELTIE, ZHETICHESN TV LD, St
L CTw5bbDideho7z,

B
BELRY VTR L TV W2 EO SR
7R 72 & N Z OB B AICESH LT3,




x1. BREFRRPREPRBHShi-Fg/O0- 40K

HEFE eI e R AL 28 1375 (2012)

R L 7 il | X5 TRE FERE | HEFRIEZE | 2~30 H | 31 ~200 | 201 HEL ik Z DAt ARt
ra— vk [ HIZFEL | BEICFEC
GH¥ 46 30 38 25 15 18 25 4 201
HE T R wRT 2 7 11 5 5 1 0 0 31
R4 2 4 2 11 11 0 1 0 31
FIK AL 0 8 1 2 0 0 1 0 12
Fv 2z 0 0 1 1 1 0 0 0 3
BENEOON | FIRRE 14 6 6 3 0 0 0 0 29
el i 4 2 14 2 1 1 0 2 26
fiti - RAEX 1 2 3 5 4 0 0 2 17
T Mk 1 5 7 2 1 1 0 0 17
ik 14 0 0 0 0 0 0 0 14
B 2 2 3 3 1 1 0 0 12
i 3 3 1 2 0 0 0 0 9
s 0 3 4 0 0 0 0 0 7
Bl 2 2 1 2 0 0 0 0 7
W 0 1 3 1 1 0 0 0 6
A G 0 2 0 1 0 1 1 0 5
k=S 3 0 0 1 0 0 0 0 4
5 BA B 0 0 1 1 0 1 0 0 3
e 1 0 1 1 0 0 0 0 3
s 0 0 0 1 1 1 0 0 3
RS 0 1 0 0 1 0 0 0 2
B 0 0 1 1 0 0 0 0 2
o)z 0 0 0 1 0 0 0 0 1
e 0 0 0 0 1 0 0 0 1

*1999 4 2 H ~ 2010 4 3 24 E 0 BRI X 0 By R mt 780~ BRI 4 > 7OV Hs A S 7
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Table 1. Number of somatic cell cloned cattle found abnormalities and lesions

Somatic cell Status Abortion | Stillbirth | Neonatal [Diedin [Diedin |Died after| Culling | Other Total

cloned cattle death 2-30 days [ 31-200 | 201 days cases

observed* old days old |old
Number 46 30 38 25 15 18 25 4 201

Abnormalities | Large offspring syndrome 2 7 11 5 5 1 0 0 31
Immunodeficiency 2 4 2 11 11 0 1 0 31
Inhalation of amniotic fluid 0 8 1 2 0 0 1 0 12
Knuckle 0 0 1 1 1 0 0 0 3

Organs and Thyroid gland 14 6 6 3 0 0 0 0 29

regions that 1 jyer 4 2 14 2 1 1 0 2 26
Lung/bronchitis 1 2 3 5 4 0 0 2 17
Kidney 1 5 7 2 1 1 0 0 17
Placenta 14 0 0 0 0 0 0 0 14
Skeletal muscle 2 2 3 3 1 1 0 0 12
Brain 3 3 1 2 0 0 0 0 9
Umbilical cord 0 3 4 0 0 0 0 0 7
Adrenal gland 2 2 1 2 0 0 0 0 7
Heart 0 1 3 1 1 0 0 0 6
Gonad 0 2 0 1 0 1 1 0 5
Blood vessel 3 0 0 1 0 0 0 0 4
Hip joint 0 0 1 1 0 1 0 0 3
Pancreas 1 0 1 1 0 0 0 0 3
Intestine 0 0 0 1 1 1 0 0 3
Hypophysis 0 1 0 0 1 0 0 0 2
Bone marrow 0 0 1 1 0 0 0 0 2
Thymus 0 0 0 1 0 0 0 0 1
Nerve 0 0 0 0 1 0 0 0 1

* Submitted by Japanese institutions to NARO Institute of Animal Health for pathological observations from February 1999 to March 2010.
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SR B | W& | N -l fefe B #% /Mi%)ﬁ gMi) D OIREE | B L 7B TR © 72 5 A
g cm
99.2.12 | 21296 | LI _ERzAHNE 157 43 51 | R aa A F (-)
99.5.6 21634 | HWHEKAINE (BVas{y) 240 22.4 L Mg, i
99.5.12 21648 | JEAHH HskM 206 42.0 28 | iR I14 71tk
99.8.23 21952 | FLM bR 162 80 | iR TN O i 5 ik A
99.9.14 21972 | FZEAERE (BWasqY) 180 2.7 LR 3171k
99.9.14 21973 | EZJEAME (BVAs4Y) 180 it NEAIA
99.10.27 | 22024 | FLERE RRzAMIE (WRs4) 108 T FERZAL
99.10.27 | 22025 |H RREZMl (REMME) 223 iR koo k(=)
99.11.16 | 22031 |YREAHAE (RVAGAY) 206 14.0 51 | (BT | 9B 2L
99.11.16 | 22032 |YREAHAE (RVAGAY) 206 10.5 44 |E (W) | k2L
99.12.9 22086 | PPIEARAE (BVAsAY) 235 34.2 iR setRZft, Wikao 4 (-)
99.12.17 | 22096 | B Bz i Mk 2 HG 241 62.0 TR MR A, SR A, kiR o a1 K (-)
00.2.21 22151 | MRHESFAING 228 31.0 104 | iR SaBEDAIRILA, BRI
00.3.14 22174 234 Vit FE R G E M R
00.4.20 22207 | YR EEAAE (FEEATE) 212 33.0 55 | ke WKEERE, 7V % v THfaD R %
00.4.20 22208 | BP NG (FREAIRE) 212 29.0 53 | WAKBESE, 7V v T K%
00.4.25 22211 | B B g ke AtNa 182 5.3 4 | T JetE D E B 7 R
00.4.25 22212 | BBz S e 182 3.9 40 | HLEE MeiEDE BEA D 7 ML
00.4.28 22217 | BH EEAINE 120 1.4 35 | iR IeHED KA
00.4.28 22218 | G A 120 15 33 |WiEE faiE DO RIK kRS
00.6.1 22265 | BE At (CREMME) 233 28.5 L RE FEARZEAL AT TR
00.6.2 22667 63 0.3 2 | ViE TR
00.7.13 22362 146 1.5 38 | Wik Eﬁﬁ%m‘%# koo s~ (=), mEo
'
00.7.14 22366 | MikEF AN 61 8 |UiEE JiEkEiok ey
00.7.14 22367 | YN A 175 438 58 | ViEE oA F (=), BEOAIKILSE
00.7.14 22368 | J0 Al 175 11.4 68 | UiEE RIFHE OB, MEORIKIEE
00.8.18 22399 | 5H A 184 25.0 80 |V R DT, BRI NAS
OKIERGF)
00.8.21 22402 | MAHESEAEN 244 412 109 | ¥ B ORDARM, FiRkEaa s F (=)
00.9.12 22423 | B FCAAAR 195 6.0 i AL
00.9.14 22431 | PR Al 240 25.8 130 | Hﬂ% Ak, HikEaaAf F (=)
01.2.7 22503 | §H e (REANAE) 225 3.0 46 |Vt RZAL
01.3.5 22525 | BRI 175 40 |EE Eﬁlﬂiﬂlﬂf & (=), Wa#EofIKiLE
01.3.5 22526 | YN AR 175 40 | PR aa A F (-), BEOAIKILE
01.7.5 22675 | YN At 176 2.7 47 | TR FEARZEAL A% < HEAHE
01.7.5 22676 | YR Al 181 143 72| RHEO I & A B AIKikE
01.7.5 22677 | 9 AL 183 8.9 72 | B DI & B A KA
01.7.25 22707 | 9P AL 224 20.0 73 | F Rz AR D 5
01.7.30 22711 | 9R%E ERZAERE 155 23 | Wi Fe%ZAL
01.8.28 22737 | YR FeAmAE 249 48.0 73 | RIEANE
01.8.28 22739 | BHEAERE 262 25.8 79 | iE AR
01.8.28 22740 | 9P FEAfAG 262 17.4 65 | ¥ JHEBE - B - R ORI
01.9.17 22770 | B H SR AHE S 214 T HIRBE oA F (=), B®%§HORBE
04.2.5 26659 | H HIRAMHES AT @, 73 4 | fa o 25
04.3.11 26725 | B HIRMHES AT 228 5.0 49 | FERZEALHN5E < FEMNE AN
04.12.22 | 27265 | B HIskAHES A 268 51.3 T IR OTEERIE S, FKFME, KLECR
05.1.15 27302 185 i RE HRaa A F (=), SVECREE
*1999 42 H~ 2010 4% 3 HI\Z&E O BIRIER & 0 By £ TSR~ ERA Y > 7V AS A S 7o ik
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Table 2. Abnormalities and lesions found in abortion cases* occurred in production of somatic cell cloned cattle

Received | Animal #| Sources of donor Gestation | Birth Body Status of animals | Abnormalities and lesions found in animals examined
date cells period weight |length |examined
(days) |(kg) | (cm)
99.2.12 21296 | Mammary gland cell 157 43 51 | Abortion Thyroid: colloid (-)
99.5.6 21634 | Muscle cell 240 22.4 Abortion Subacute pancreatitis; Pneumonia
99.5.12 21648 | Muscle cell 206 42.0 28 | Abortion Mummification
99.8.23 21952 | Mammary gland cell 162 80 | Abortion Increment of connective tissue in the liver
99.9.14 21972 | Skin cell 180 2.7 Abortion Mummification
99.9.14 21973 | Skin cell 180 Abortion Mummification
99.10.27 | 22024 | Mammary gland cell 108 Abortion Postmortem changes
99.10.27 | 22025 | Ear cell 223 Abortion Thyroid: colloid (-)
99.11.16 | 22031 |Cumulus cell 206 14.0 51 | Abortion (Twins) | Postmortem changes
99.11.16 | 22032 | Cumulus cell 206 10.5 44 | Abortion (Twins) | Postmortem changes
99.12.9 22086 | Cumulus cell 235 342 Abortion Postmortem changes; Thyroid: colloid (-)
99.12.17 | 22096 |Ear cell 241 62.0 Abortion Increment of fibroblast; immunodeficiency; Thyroid: colloid (-)
00.2.21 22151 | Fibroblast 228 31.0 104 | Abortion Calcification in the placenta; Cow: swelling of bowel
00.3.14 22174 234 Abortion Congenital goiter
00.4.20 22207 | Cumulus cell 212 33.0 55 | Abortion Hydrocephalus interna; Defect of Purkinje cell
00.4.20 22208 | Cumulus cell 212 29.0 53 | Abortion Hydrocephalus interna; Defect of Purkinje cell
00.4.25 22211 |Earcell 182 53 44 | Abortion Abnormality in the placenta; decrease of caruncle, fibrosis
00.4.25 22212 | Ear cell 182 39 40 | Abortion Abnormality in the placenta; decrease of caruncle, fibrosis
00.4.28 22217 | Cumulus cell 120 1.4 35 | Abortion Calcification in the placenta
00.4.28 22218 | Cumulus cell 120 1.5 33 | Abortion Calcification in the placenta
00.6.1 22265 | Cumulus cell 233 28.5 Abortion Postmortem changes
00.6.2 22667 63 0.3 2 | Abortion Unspecified
00.7.13 22362 146 1.5 38 | Abortion Abnormality in the skeletal muscle; Thyroid: colloid (-);
Abnormality in the blood vessel
00.7.14 22366 | Fibroblast 61 8 | Abortion Abnormality in the placenta
00.7.14 22367 | Cumulus cell 175 4.8 58 | Abortion Thyroid: colloid (-); Calcification in the placenta
00.7.14 22368 | Cumulus cell 175 11.4 68 | Abortion Hyperplasia in the adrenal medulla; Calcification in the placenta
00.8.18 22399 | Cumulus cell 184 25.0 80 | Abortion Decrease in the hepatocytes; Various size of thyroidal follicle
(Fetal anasarca)
00.8.21 22402 | Fibroblast 244 41.2 109 | Abortion Various size of skeletal muscle; Thyroid: colloid (-)
00.9.12 22423 | Cumulus cell 195 6.0 Abortion Postmortem changes
00.9.14 22431 | Cumulus cell 240 25.8 130 | Abortion Calcification in the placenta; Thyroid: colloid (-)
01.2.7 22503 | Cumulus cell 225 3.0 46 | Abortion Postmortem changes
01.3.5 22525 | Cumulus cell 175 40 | Abortion Thyroid: colloid (-); Calcification in the placenta
01.3.5 22526 | Cumulus cell 175 40 | Abortion Thyroid: colloid (-); Calcification in the placenta
01.7.5 22675 | Cumulus cell 176 2.7 47 | Abortion Postmortem changes
01.7.5 22676 | Cumulus cell 181 14.3 72 | Abortion Placenta: calcification in the blood vessel and lamina propria
01.7.5 22677 | Cumulus cell 183 8.9 72 | Abortion Placenta: calcification in the blood vessel and lamina propria
01.7.25 22707 | Cumulus cell 224 20.0 73 | Abortion Necrosis of the nerve cell in the cerebral cortex
01.7.30 22711 | Oviduct cell 155 23 | Abortion Postmortem changes
01.8.28 22737 | Cumulus cell 249 48.0 73 | Abortion Immunodeficiency
01.8.28 22739 | Cumulus cell 262 25.8 79 | Abortion No lesions
01.8.28 22740 | Cumulus cell 262 17.4 65 | Abortion Hemorrhage in the liver, kidney and adrenal gland
01.9.17 22770 | Ear cell 214 Abortion Thyroid: colloid (-); Malformation of the skeletal muscle
04.2.5 26659 | Ear cell 73 4 | Abortion Abnormality in the placenta
04.3.11 26725 | Ear cell 228 5.0 49 | Abortion Postmortem changes
04.12.22 | 27265 |Earcell 268 51.3 Abortion Circulatory disturbance of the liver; Inhalation of amniotic fluid;
Abnormality in the endocrine gland
05.1.15 27302 185 Abortion Thyroid: colloid (-); Abnormality in the endocrine gland

* Submitted by Japanese institutions to NARO Institute of Animal Health for pathological observations from February 1999 to March 2010.
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SR B | W& | N -l fElG HEL Mi%ﬁ gMi) T OIRGE | AL L 72E TR S N7 BRI A
g cm
99.2.28 21341 | Rl st 283 36.2 B WA FR & FEIMR O SHE,  HRERIER KNS
99.4.15 21579 | B2 JE HI kAl 282 46.7 JERE Jiets S R 67 e
99.4.27 21596 | & T liwi e 2 286 50.0 71| BERE D AL & A AR OB A
99.5.6 21633 | KR kAT 282 0.4 30 |3t (BLF) |IEEETEIATBRT
99.9.13 21966 | FRHIKAIRL (hway 286 53.5 JERE TR L
") (i EHB)
00.3.15 22175 | NGF-RRAE S Al 289 2.4 123 | 3B FERZEAL
00.3.15 22176 | BaT-AESF Ml 296 311 seRE (HERE) | 1EH
01.5.30 22600 | MRAESEAIAR 286 61.0 126 | 3ERE Rl OFRAETL, &5 O RN
01.7.5 22667 | H LRz 274 72.0 YR P OAMEAL, oA 4
01.7.5 22670 | PR bRz 278 40.0 YR it A & o H It
01.8.2 22719 | B0 FeAfif 247 44.0 B FERZA1L
OKIENEF)
01.8.2 22720 | 9P A 275 45.0 SERE G2 IR L
01.8.2 22721 | 90 AR 275 37.0 FERE T2 IR
01.82 22723 | K28 HIRAAMEE A 295 44.0 Y KGR, R & B o
01.8.13 22728 | HAEF M 282 40.0 TE Bl DT BAS 42
(¥ - e pE)
02.1.21 23425 | B kA 285 73.4 JERE JiG sk &
02.2.13 23570 | 5 FeAie 243 80.0 107 | 3CRE AL, HRREao A K (-)
KRG
02.2.13 23572 | R AR 209 31.5 90 | FLRE FERZE L (o), HRigaaf F (-)
GRS
02.2.22 23618 | HH kA 253 47.8 FERE fjé%ik@iéi oA, EAS, BlEoU R
v
02.3.26 23776 | 90 AR 267 41.5 JERE LEHRKR
02.6.17 24096 273 46.5 145 N4 sl ae & 91 0 S
0433 26716 | H HIRAHESF A 260 55.3 100 |FERE (HEpE) | ERTICE Z2MEA 72, KGR
04.3.17 | 26740 |9PIEHENG 285 182 JERE THEAEAVNE W, JREIINFA v (JREATERD)
04.3.18 26742 252 12.5 BeRE RIEARE, RIVEBE
04.5.17 26830 | H 1 sR#AHES MR 274 25.1 FEE Egﬁ%wﬁﬁhkﬁé, KT OTE A4 - 2k -
04.6.3 26881 | PP LRZANG 287 20.5 70 | FERE FEtAZAb A58 < FEHNE A
04.7.23 26972 | B HRAIHES M 287 58.0 FeE B E OARIERL, BB DR
05.6.22 27592 | B0 EAERE 274 25.5 FERE oo A F (=), SVEVREE
05.6.22 27593 | B LA 281 34.0 JEE R fid o> 2B 72 ML
05.6.22 27594 | 5P ARG 286 30.6 TEE B> pk i (53 MIE D 228 D>)
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Table 3. Abnormalities and lesions found in stillbirth cases* occurred in production of somatic cell cloned cattle

Received | Animal # | Sources of Gestation | Birth Body Status of animals | Abnormalities and lesions found in animals examined
date donor cells period weight length examined
(days) | (kg) (cm)
99.2.28 21341 | Lung cell 283 36.2 Stillbirth Abnormality of endocrine and hemopoietic organs;
Various size of thyroidal follicle
99.4.15 21579 | Skin cell 282 46.7 Stillbirth Severance of umbilical cord
99.4.27 21596 | Lung cell 286 50.0 71 Stillbirth Increment of connective tissue and hemorrhage in the
kidney
99.5.6 21633 | Muscle cell 282 0.4 30 Stillbirth (Twins) | Normal calf and mummified calf
99.9.13 21966 | Muscle cell 286 53.5 Stillbirth No lesions
(Caesarean section)
00.3.15 22175 |Fetus 289 42.4 123 Stillbirth postmortem changes
fibroblast
00.3.15 22176 | Fetus 296 31.1 Stillbirth (Dystocia) | Normal
fibroblast
01.5.30 22600 | Fibroblast 286 61.0 126 Stillbirth Fibrosis of the liver; Various size of skeletal muscle
01.7.5 22667 |Ear cell 274 72.0 Stillbirth Fibrosis of the liver; Immunodeficiency
01.7.5 22670 | Oviduct cell 278 40.0 Stillbirth Hemorrhage from the umbilical cord
01.8.2 22719 | Cumulus cell 247 44.0 Stillbirth Postmortem changes
(Fetal anasarca)
01.8.2 22720 | Cumulus cell 275 45.0 Stillbirth Goiter
01.8.2 22721 | Cumulus cell 275 37.0 Stillbirth Goiter
01.8.2 22723 | Skin cell 295 44.0 Stillbirth Inhalation of amniotic fluid; Hemorrhage in the kidney
and adrenal gland
01.8.13 22728 | Ear cell 282 40.0 Stillbirth (Breech | Hypoplasia of the kidney
birth/Dystocia)
02.1.21 23425 | Ear cell 285 73.4 Stillbirth Dropsy of fetal membranes
02.2.13 23570 | Cumulus cell 243 80.0 107 Stillbirth Immunodeficiency; Thyroid: colloid (-)
(Fetal anasarca)
02.2.13 23572 | Cumulus cell 209 315 90 Stillbirth Postmortem changes; Thyroid: colloid (-)
(Fetal anasarca)
02.2.22 23618 |Earcell 253 47.8 Stillbirth Increment of connective tissue; Softening of the brain;
Immunodeficiency; Lipofuscinosis in the kidney
02.3.26 23776 | Cumulus cell 267 41.5 Stillbirth Ventricular septal defect
02.6.17 24096 273 46.5 Stillbirth Abnormality in the endocrine organs and ovary
04.3.3 26716 | Ear cell 260 55.3 100 Stillbirth (Dystocia) | Bite the tongue; Inhalation of amniotic fluid
04.3.17 26740 | Cumulus cell 285 18.2 Stillbirth Hypoplasia of the hypophysis; No ovum in the ovary
04.3.18 26742 252 12.5 Stillbirth Immunodeficiency; Abnormality in the endocrine gland
04.5.17 26830 | Ear cell 274 25.1 Stillbirth Displasia of skeletal muscle; Dismyelination in the brain
04.6.3 26881 | Oviduct cell 287 20.5 70 Stillbirth Postmortem changes
04.7.23 26972 | Ear cell 287 58.0 Stillbirth Hypoplasia of the adrenal cortex; Severance of umbilical
cord
05.6.22 27592 | Cumulus cell 274 25.5 Stillbirth Thyroid: colloid (-); Abnormality in the endocrine gland
05.6.22 27593 | Cumulus cell 281 34.0 Stillbirth Hemorrhage in the kidney
05.6.22 27594 | Cumulus cell 286 30.6 Stillbirth Petechiae in the brain

* Submitted by Japanese institutions to NARO Institute of Animal Health for pathological observations from February 1999 to March 2010.
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S A B | BTSN fehe B # Mi%ﬁ gMi) B O IREE s L 72 B TR0 H N BB RIRAE
g cm
99.5.11 21644 B%&)J:R/:%Hiﬂa (V| 272 40.0 A FRIEAE KGR, BRI DL
Ay
99.5.14 | 21651 | HEZMMUMESFEAIE | 277 53.5 HERRIB AL FOKEE, A AR OB
99.6.10 | 21709 |5 T-EkAlL (B 286 43.0 105 | AfRESE (10 Ref) | SFokaimE, HHEORHE
EHIE)
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Table 4. Abnormalities and lesions found in neonatal death cases* occurred in production of somatic cell cloned cattle

Received | Animal #| Sources of Gestation | Birth Body | Status of animals Abnormalities and lesions found in animals examined
date donor cells period weight |length |examined
(days) |(kg) | (cm)
99.5.11 21644 | Oviduct cell 272 40.0 Neonatal death Inhalation of amniotic fluid; Degeneration of skeletal muscle
99.5.14 21651 | Ear cell 277 53.5 Neonatal death Inhalation of amniotic fluid; Increment of connective tissue
99.6.10 21709 | Fetus cell 286 43.0 105 | Neonatal death (10 h) Inhalation of amniotic fluid; Abnormality of bone marrow
99.8.13 21943 | Epithelial cell 275 28.9 61 | Neonatal death Inhalation of amniotic fluid; Abnormal skeletal muscle;
Thyroid: colloid (-)
99.8.17 21947 | Uterus cell 287 45.7 Neonatal death (12 min) | Degeneration of skeletal muscle
99.8.23 21951 | Fibroblast 285 43.5 115 | Neonatal death (6 h) Hemorrhage from umbilical artery; Inhalation of amniotic
fluid
99.10.27 | 22017 | Mammary 244 49.0 110 | Neonatal death Increment of connective tissue
gland cell (Caesarean section)
99.10.27 | 22023 | Mammary 279 433 Neonatal death Severance of umbilical cord
gland cell
99.12.24 | 22126 |Blastomere of 284 32.8 98 | Neonatal death No lesions
blastocyst (Accident at birth)
00.1.17 22135 | Epithelial cell 282 51.0 Neonatal death (12 h) Increment of connective tissue in the liver;
immunodeficiency; Inhalation of amniotic fluid
00.3.14 22170 | Mammary 52.0 Neonatal death Malformation of hip joint
gland cell
00.3.14 22173 39.6 Neonatal death (1 d) No lesions
00.5.1 22219 | Cumulus cell 267 40.5 60 | Neonatal death (1 d) Alveolar proteinosis
00.6.6 22272 | Skin cell 45.5 Neonatal death Icterus; Abnormality of the brain; Inhalation of amniotic fluid
00.7.11 22358 | Ear cell 334 Neonatal death (1 d) Hemorrhage from umbilical artery
00.8.21 22401 | Fibroblast 301 42.0 113 | Neonatal death (1 d) Severe lipofuscinosis in the kidney
00.8.24 22406 | Cumulus cell 269 56.5 Neonatal death Fibrosis in the liver; Various size of thyroid follicle
00.8.24 22407 | Cumulus cell 269 60.5 Neonatal death Fibrosis in the liver and renal glomeruli; Various size of
thyroid follicle
00.10.4 22455 | Cumulus cell 279 50.3 112 | Neonatal death (1 d) Fibrosis in the liver; Lipofuscinosis in the kidney; Lung:
inhalation of amniotic fluid with meconium
01.3.22 22544 | Ear cell 264 54.0 Neonatal death Fibrosis in the liver; Thyroid: colloid (-); Numerous
Langhans islets
01.7.5 22668 | Ear cell 286 45.0 Neonatal death (2 h) No lesions
01.7.5 22671 | Ear cell 281 66.2 Neonatal death (1 d) Fibrosis of the liver; Hypoplasia of the kidney; Inhalation of
amniotic fluid
01.7.5 22678 | Cumulus cell 281 58.5 129 | Neonatal death Fibrosis in the liver; Hypoplasia of the thyroid
01.7.5 22679 | Cumulus cell 280 70.0 126 | Neonatal death (16 h) Hepatic disorder; Inhalation of amniotic fluid; Pneumonia
01.7.5 22681 | Cumulus cell 265 50.5 116 | Neonatal death (8 h) Fibrosis in the liver; Purulent pneumonia
01.8.2 22722 | Cumulus cell 279 57.0 Neonatal death Fibrosis in the liver; Various size of the thyroid follicle;
Inhalation of amniotic fluid
02.4.1 23802 | Cumulus cell 291 60.4 Neonatal death Fibrosis in the liver; Hemorrhage in the kidney; Meconium
in the lung
02.4.1 23803 | Cumulus cell 54.8 Neonatal death Fibrosis in the liver; Meconium in the lung; Hemorrhage
from the umbilical cord
02.4.12 23867 287 31.0 Neonatal death Postmortem changes
03.1.10 25278 | Cumulus cell 271 325 66 | Neonatal death (40 min) | Abnormality in the lung; Malformation of the heart
03.12.22 | 26581 522 Neonatal death (1 d) Fibrosis in the liver; Inhalation of amniotic fluid
04.3.16 26734 | Ear cell 285 33.0 Neonatal death Arthrogryposis
04.5.21 26844 | Cumulus cell 285 41.0 68 | Neonatal death Hypoplasia of the adrenal medulla; Inhalation of amniotic
fluid
04.6.8 26894 | Cumulus cell 290 38.0 71 | Neonatal death Hypoplasia of the adrenal gland; Malformation of the heart
05.6.17 27575 | Ear cell 282 37.0 Neonatal death Hemorrhage in the renal cortex and endocardia
06.6.26 28390 | Ear cell 266 42.0 Neonatal death Inhalation of amniotic fluid
06.10.3 28771 | Ear cell 278 50.5 Neonatal death Hepatic fibrosis; Hypoplasia of lymphatic tissue; Inhalation
of aminiotic fluid
08.12.9 30655 | Fibroblast 292 40.7 Neonatal death Pulumoanry edema

* Submitted by Japanese institutions to NARO Institute of Animal Health for pathological observations from February 1999 to March 2010.
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Table 5. Abnormalities and lesions found in somatic cell cloned cattle* dead in 2-30 days old

Received | Animal # | Sources of Gestation | Birth Body Status of Abnormalities and lesions found in animals examined
date donor cells period weight length animals
(days) (kg) (cm) examined

99.4.20 21582 | Cumulus cell 284 41.0 4 days old | Inhalation of amniotic fluid

99.5.11 21643 | Oviduct cell 286 44.0 5 days old | Malformation of intestine; Immunodeficiency

99.10.27 22020 | Ear cell 286 36.0 3 days old | Abnormality of bone marrow and skeletal muscle

00.1.7 22131 |Blastomere of 284 45.6 108 8 days old | Immunodeficiency; Bacterial infection

blastocyst

00.3.2 22163 |Fibroblast 292 44.0 6 days old | Immunodeficiency

00.4.11 22201 | Cumulus cell 273 335 70 26 days old | Lung: catarrhal pneumonia; Immunodeficiency

00.5.10 22225 | Earcell 53.0 22 days old | Inhalation pneumonia; Immunodeficiency

00.5.10 22226 | Earcell 43.0 10 days old | Immunodeficiency

00.9.1 22411 | Fibroblast 278 55.0 117 3 days old | Pneumonia (Atelectasis)

00.9.20 22443 64.0 3 days old | Fibrosis in the lung; Clostridial infection; Inhalation of
amniotic fluid

01.3.29 22545 | Ear cell 283 40.0 1 month old | Dislocation of left hip joint

01.4.3 22548 | Ear cell 267 46.0 2 days old | Immunodeficiency; Pneumonia

01.5.17 22582 | Skin cell 289 26.0 108 3 days old | Malformation of heart and lung; Hepatic encephalopathy

01.7.5 22673 | Ear cell 286 69.0 24 days old | Fibrosis in the liver; Abscesses scattered in the lung

01.7.25 22706 | Ear cell 270 41.3 3 days old | Atrophy of the thymus; Hypoplasia of the thyroid; Ischemic
lesions in the brain

01.10.10 | 22867 |Muscle cell 247 35.0 69 3 days old | Immunodeficiency; Abnormality in the thyroid and adrenal
gland

01.10.15 22880 | Oviduct cell 266 34.0 70 3 days old | Pulmonary edema; Abnormality in the thyroid, skeletal
muscle and ovary

02.2.22 23617 | Ear cell 46.6 3 days old | Purulent bronchopneumonia; Immunodeficiency

02.4.9 23855 | Cumulus cell 46.0 9 days old | Patent ductus arteiosus

02.8.1 24281 | Ear cell 285 63.0 73 24 days old | Abnormality in the pancreas; Immunodeficiency

02.9.25 24623 | Cumulus cell 38.7 13 days old | Knuckle; Candidiasis

03.10.24 | 26439 | Cumulus cell 455 14 days old | Abnormality of the adrenal gland

03.12.22 | 26580 46.5 2 days old | Fibrosis in the liver; Bleeding tendency

05.8.5 27631 1 week old | Inhalation of the amniotic fluid; Lipofuscinosis in the kidney;
Malformation of the skeletal muscle

07.12.21 29799 | Somatic cell 285 50.5 2 days old | Immunodeficiency (Hypoplasia of lymphatic tissue);

from a male Pneumonia; Malformation of the kidney

* Submitted by Japanese institutions to NARO Institute of Animal Health for pathological observations from February 1999 to March 2010.
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Table 6. Abnormalities and lesions found in somatic cell cloned cattle* dead in 31-200 days old

Received | Animal # | Sources of Gestation | Birth Body Status of Abnormalities and lesions found in animals examined
date donor cells period weight length animals
(days) (kg) (cm) examined
99.10.25 22014 | Umbilical cord 285 522 103 days old | Immunodeficiency
cell

99.12.21 22100 | Ear cell 45.0 6 months old | Immunodeficiency; Bronchopneumonia; Anemia

01.5.17 22583 | Skin cell 290 50.0 130 45 days old | Immunodeficiency; Degeneration of skeletal muscle

01.8.2 22715 | Uncertain 57.0 2 months old | Immunodeficiency; Pneumonia

somatic cell

01.8.22 22733 | Cumulus cell 40.8 S months old | Immunodeficiency

01.12.28 23256 31.0 147 days old | Pituitary dwarfism; Immunodeficiency; Coccidiosis

02.1.23 23432 | Cumulus cell 435 89 178 days old | Immunodeficiency; Inhalation pneumonia

02.5.13 23952 | Cumulus cell 44.1 47 days old | Fibrosis in the liver; Granuloma in the lung; Hyperplasia
of the jejunal crypt; Disappearance of the lymphocytes in
Peyer's patch

02.7.2 24167 | Cumulus cell 30.0 108 days old | Knuckle of the forelimb

04.7.27 26979 | Muscle cell 4 months old | Pneumonia (a part of the lung); Pleurisies

05.10.25 27980 | Cumulus cell 297 46.0 42 days old | Immunodeficiency; Purulent bronchopneumonia

06.3.27 28331 6 months old | Immunodeficiency; Abnormality of the peripheral nerves
in the intestine and skeletal muscle

06.4.6 28355 | Oviduct cell 305 3 months old | Abnormality of the cardiac artery

09.1.9 30774 6 months old | Immunodeficiency; Purulent peritonitis

10.2.1 31617 | Fibroblast 61.5 46 days old | RS virus infection

* Submitted by Japanese institutions to NARO Institute of Animal Health for pathological observations from February 1999 to March 2010.

Table 7. Abnormalities and lesions found in somatic cell cloned cattle* dead after 201 days old

Received | Animal # | Sources of Gestation | Birth Body Status of Abnormalities and lesions found in animals examined
date donor cells period weight length animals
(days) (kg) (cm) examined

00.8.4 22387 | Lung cell 1 yearold (9) |Malformation of hip joint
02.5.13 23951 | Ear cell 286 33 392 days old | No lesions
03.12.11 26545 | Cumulus cell 63 months old | Senile lesion in the uterus
03.12.11 26546 33 months old | Nematode in the abomasum and duodenum
04.4.27 26799 4 years old | Vacuolar degeneration in the hepatocytes
04.4.28 26807 28 months old | Inability to stand due to abscess
04.7.13 26958 | Muscle cell 61 months old | Abnormality of the uterine artery
04.7.27 26980 | Cumulus cell 286 51 422 days old | Enteritis
04.12.20 27263 | Ear cell 5 years old | Hypoplasia of spermatozoon
05.10.25 27976 | Skin cell 47 months old | No lesions
05.10.25 27977 | Skin cell 17 months old | Interstitial nephritis; Intracorneal abscess in the rumen
05.10.25 27978 | Muscle cell adult (&) |No lesions
05.10.25 27979 | Cumulus cell 43 months old | Cystic ovary
06.8.28 28670 58 months old | No lesions
06.8.28 28671 36 months old | No lesions
08.4.3 29988 | Somatic cell 4 years old | Heart failure

from a cloned

cattle
08.9.16 30478 27 months old | No lesions
10.3.3 31691 | Cumulus cell 7 years old | Fat necrosis

* Submitted by Japanese institutions to NARO Institute of Animal Health for pathological observations from February 1999 to March 2010.
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Table 8. Abnormalities and lesions found in culled somatic cell cloned cattle*

Received | Animal # | Sources of donor cells Gestation | Birth Body Status of animals Abnormalities and lesions found in
date period weight length examined animals examined
(days) | (kg) (cm)

99.2.9 21291 | Cumulus cell 70 Culled Planned death (No lesions)

99.4.9 21566 120 Culled Death due to cow's disease

99.5.6 21632 | Earcell 83 0.1 14 | Culled Death due to cow's disease

99.10.27 22019 | Oviduct cell 195 Culled Planned death due to cow's disease

99.12.6 22075 | Mammary gland cell 215 30.0 80 | Culled Death of cow

00.3.1 22159 | Skin cell 190 12.3 76 | Culled Planned death

00.3.1 22160 | Skin cell 211 18.7 81 Culled Planned death

00.3.15 22177 | Fetus fibroblast 293 359 108 | Culled (3 days old) Inflammation

00.3.15 22178 | Fetus fibroblast 296 22.2 96 Culled (1 day old) Metabolic disease of sugar

00.4.25 22213 | Earcell 153 6.0 47 | Culled Planned death

00.4.25 22214 | Ear cell 153 4.2 43 Culled Planned death

00.6.10 22280 Culled Planned death

00.7.13 22364 93 0.2 16 | Culled Planned death

00.7.13 22365 93 0.2 17 | Culled Planned death

00.7.25 22374 Culled Planned death

00.7.25 22375 Culled Planned death

00.7.25 22376 Culled Planned death

00.10.2 22454 | Blastomere of blastocyst 93 0.3 20 Culled Planned death (due to BVD positive)

00.10.16 22460 | Lung cell 293 344 Culled (30 days old) Planned death

00.10.16 22461 | Lung cell 286 41.4 Culled (6 days old) Planned death

01.3.15 22539 | Cumulus cell Culled (18 months old) | No lesions

01.3.19 22543 Culled (650 kg) Normal

03.10.24 26440 | Cumulus cell 40.5 Culled (2 days old) Immunodeficiency; Inhalation of
amniotic fluid

06.8.28 28668 Culled No lesions

06.8.28 28669 Culled Abnormality of the ovary

* Submitted by Japanese institutions to NARO Institute of Animal Health for pathological observations from February 1999 to March 2010.

Table 9. Abnormalities and lesions found in somatic cell cloned cattle* dead for other reasons

Received | Animal # | Sources of donor cells Gestation | Birth Body Status of animals Abnormalities and lesions found in
date period weight length examined animals examined
(days) | (kg) (cm)
01.5.11 22574 | Cumulus cell 282 Normal delivery Normal placenta
(Twins)
02.4.12 23868 260 45.0 Dropsy of fetal membranes; Fibrosis of
the liver; Pulmonary edema
04.2.5 26660 | Ear cell 234 80 | Induced abortion Purulent pneumonia
05.11.18 28015 | Fetus fibroblast 209 30.5 83 No lesions

* Submitted by Japanese institutions to NARO Institute of Animal Health for pathological observations from February 1999 to March 2010.
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Somatic Cell Cloned Cattle and Their Progeny Produced in Japan :
A Report for Animal Health and Characteristics of

Animal Products

Masanori KUBO*®

NARO Institute of Animal Health, Tsukuba, 305-0856 Japan

SUMMARY

It has been observed that death loss in newborns/cattle, which produced by somatic cell cloning
technology, shows high frequency of death within 200 days after birth. To investigate the cause of such
death, pathological investigations had been carried out from February 1999 to March 2010 with co-operation
of Japanese institutions which produced somatic cell cloned cattle. They submitted pathological samples,
which derived from 201 dead/slaughtered clones, to NARO Institute of Animal Health of Japan for the
investigations. Of these clones, number of dead newborns due to abortion, stillbirth and neonatal death were
46, 30 and 38, respectively. Number of dead/slaughter clones died in 2-30, 21-200 and 200- days after birth
were 25, 15 and 18, respectively. Twenty-five culled and four unknown clones were also included. The major
findings in these clones were large offspring syndrome (LOS, 31 clones), immunodeficiency and hypoplasia
of lymphatic tissue (31 clones) and lesions of organs. The organs found lesions were thyroid gland (29 clones),
liver (26 clones), lung/bronchitis (17 clones), kidney (17 clones), placenta (14 clones), skeletal muscle (12
clones), brain (9 clones), umbilical cord (7 clones), adrenal gland (7 clones) and heart (6 clones). Of 31 LOS
clones, which classified as >50 kg birth weight in Japanese Black beef cattle and >70 kg birth weight in
Holstein dairy cattle, 20 clones died within 24 hours after birth due to abortions/stillbirth (9 clones) and
neonatal death (11 clones), 10 clones died within 105 days after birth and one case died at 422 days after
birth. The major findings of the LOS clones were fibrosis of liver (12 clones) and immunodeficiency (8 clones).
With regard to other dead/slaughtered clones, the major findings were thyroidal colloid (-), which might
cause abnormalities in endocrine glands, and immunodeficiency with hypoplasia of lymphatic tissue and/or
atrophy of thymus. Placenta lesions including calcification of in the blood vessel/lamina propria and decrease
of caruncl/fibrosis were also found in these clones. Taking available data including the present findings
into consideration, the possible major causes of death in newborns/cattle produced by somatic cell cloning
technology might be LOS, immunodeficiency and abnormalities of thyroid gland. It should be noted that all

lesions observed in the present investigation are well-known in pathology of conventionally bred cattle.

Keywords: pathological findings, dead newborns/cattle, somatic cell cloning technology

* Present address: Zen-noh Institute of Animal Health, Sakura, 285-0043 Japan
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Table 1. Range of age in somatic cell cloned cattle, their progeny and controls at the time of investigation” and their birth weight

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Birth weight (kg) 32.3-58.0 14.5-53.0 29.0-66.0 47 40.0-52.0
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Birth weight (kg) 38.5-52.5 19.5-31.0 27.0-30.0 33.0-35.0 33.0-35.0
Controls Number of cattle 13(12)* 42(25) * 8(1) * 10 2(1) * 2(0) * 2(0) *
(Conventionally bred cattle) - 0 " hih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Birth weight (kg) 37.0-50.0 19.7-36.0 21.0-41.0 32.0-41.0 No data

* April/May 2005. * Number of cattle that had birth weight data.

Fig.1. Breeds of somatic cell cloned cattle
investigated (n=63)

2 Skin cell (n=6)
Cumulus cell (n=1)
T Muscle cell {n=1) |

Fig.4. Kinds of donor cells used for
production of somatic cell cloned
cattle investigated especially in
Holstein females (n=8)

20.0% -

\[mJapanese Black (n=15)
|| e1Holstein (n=5)

®Japaness Brown (n=5)
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Fig.7. Breeds of clones’ progeny
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Fig.2. Gender of somatic cell cloned cattle Fig.3. Kinds of donor cells used for
investigated (n=63) production of somatic cell cloned

cattle investigated (n=63)
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Fig.5. Kinds of donor cells used for Fig.6 Kinds of donor cells used for
production of somatic cell cloned production of somatic cell cloned
cattle investigated especially in cattle investigated especially in
Japanese Black females (n=33) Japanese Black males (n=17)
&l wClones
DOProgeny
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N D40
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JI @ Castrated (n=2) z
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: 4 &
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0 gy EE VLY LU VL (VU
JB 2 JB @
Fig.8. Gender of clones’ progeny Fig.9. Birth weight of somatic cell cloned cattle, their
investigated (n=25) progeny and controls (conventionally bred cattle)

investigated.

Bars show SD. H: Holstein dairy cattle. JB: Japanese Black beef cattle.
JBr: Japanese Brown beef cattle. *: Significant difference was observed
by t-test when the group was compared with control (P<0.05). Due to small
number of animals, statistical analysis was not carried out in Japanese
Brown beef cattle.
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Table 2. Range of body weight and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Body weight (kg) 705-968 146-565 80-913 244-682 49 655-920 615
Progeny of clones Number of cattle 5 12 2 1 32)* 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Body weight (kg) 488-616 28-493 148-151 600 252-470 915 630
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 10-35 10-35 44-48 26-35
Body weight (kg) 526-829 27-537 132-983 138-759 312-465 797-870 664-800
* April/May 2005. * Number of cattle that had body weight data.
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Fig.10. Body weight plotted versus age in somatic cell cloned cattle, their
800 £ progeny and controls at the time of investigation. The investigation was
carried out in April/May 2005.
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Table 3. Range of respiratory rate and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 2-79 36 48-87 34
Respiratory rate (/min) 16-25 16-40 22-40 22-60 24 16-18 21
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Respiratory rate (/min) 30-46 12-66 29-33 30 24-26 19 27
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Respiratory rate (/min) 15-40 12-60 16-44 32-54 25-26 19-20 20-22
* April/May 2005.
(A) (B) (©)
70 70 70
+ Clones (n=8) | +Clones (n=33) * Clones (n=9)
60 BProgeny (n=5) [ 60 | BProgeny (n=12) [ 60 BProgeny (n=2) [
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4 Controls (n=2) progeny and controls at the time of investigation. The investigation was
.. 50 carried out in April/May 2005.
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Table 4. Range of pulse rate and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Pulse rate (/min) 58-67 42-124 44-62 40-124 62 60-62 62
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Pulse rate (/min) 61-107 56-114 58-62 74 69-75 67 72
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle)
Age (month) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Pulse rate (/min) 46-90 44-160 48-100 44-146 65-70 61-68 62-66
* April/May 2005.
(A) (B) (©)
160 160 7 160
+Clones (n=8) A # Clones (n=33) # Clones (n=9)
140 BProgeny (n=5) H 140 = BProgeny (n=12) 140 BProgeny (n=2) [
A Controls (n=13) . ﬂContmIsﬂ(n=42) AControls (n=8)
120 120 120
—~ = =] =
£ = £ . N i
§ 100 A § 100 {3 ws § 100
£ 80 — = g 80 T e s g 80 A
2 60 L Y £ 6o o ﬁgué it 2 60 M3 % *
= . 1 R * 8 3 S
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0 20 40 60 80 0 50 100 150 50 100 150 200
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140 BProgeny (n=1) [ 140 BProgeny (n=3) 140 BProgeny (n=1) [
. A 4 Controls (n=10) & Controls (n=2) A Controls (n=2)
120 120 120
< B i £
§ 100 .. § 100 § 100
2 80 2 80 [ 2 g0
“ ﬁ * o] - A B g — o
2 60 R % 60 “ % 6o o .
= . 3 =]
a R a a
40 . = 40 40
20 . . , . 20 . . . . . 20 . . . .
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140 BProgeny (n=1) | Fig.12. Pulse rate plotted versus age in s_om_atlc cell qloned_ cat_tle, their progeny
A Controls (n=2) and controls at the time of investigation. The investigation was carried
120 out in April/May 2005.
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Table 5. Range of rectal temperature and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-9 36 48-87 34
Rectal temperature (°C) | 38.4-38.9 37.0-39.2 37.8-39.2 38.3-39.4 38.4 38.4 38.5
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Rectal temperature (°C) | 38.7-40.0 37.3-39.4 39.2 38.5 38.4-38.8 38.5 38.4
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Rectal temperature (°C) | 38.3-39.3 36.5-39.8 37.4-39.0 38.0-40.0 38.4-38.7 38.3-38.4 38.4-38.5
* April/May 2005.
(A) (B) (©)
40.0 2 40.0 40.0
395 395 |5 395
° L# A e
o0 "ga 24 , b 0 fpd s 2 o
~385 et ~385 e =385 -
o ae A o a® ok, B 8 i) «’ﬁ,
2380 2380 [— 5380 &
§ [ +* g *
8315 8375 = 2315 —
7] @ o N
g37.0 + Clones (=8) g37.0 4 & Clones (n=33) §37,0 . #Clones (n=9)
-] BProgeny (n=5) S OProgeny (n=12) || 2 B Progeny (n=2) ||
= b & Controls (n=13) K as A Controls (n=42) o 308 & Controls (n=8)
3 36.0 : ' 336.0 : $36.0 : :
= 0 20 40 60 go T 0 50 100 150 0 50 100 150 200
Age (month) Age (month) Age (month)
(D) (E) (F)
40.0 7y 40.0 40.0
395 & 395 395
*
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. - - L
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e 3
3315 §975 §a15
a Q -]
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o BProgeny (n=1) 3 BProgeny (n=3) 3 BProgeny (n=1) | |
%36.5 4 Controls (n=10) g 363 4 Controls (n=2) = %63 4 Controle (r=2)
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Age (month) Age (month) Age (month)
(G)
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395 Fig.13. Rectal temperature plotted versus age in somatic cell cloned cattle,
their progeny and controls at the time of investigation. The investigation
39.0 was carried out in April/May 2005.
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Table 6. Range of WBC (white blood cell count) and age in somatic cell cloned cattle, their progeny and controls at the time of
investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
WBC (xlOSuL) 5.2-13.2 4.5-13.9 4.4-10.6 6.7-13.6 5 5.6-8.3 7.6
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
WBC (XIOS}LL) 4.2-11.9 4.0-12.1 8.9-9.2 8.4 5.3-11.3 4.4 10.6
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 "o hih) 21-68 1-128 6-179 9.26 10-35 44-48 26-35
WBC (xlOspL) 5.4-13.6 4.2-15.3 3.9-9.5 6.2-10.5 7.6-9.0 5.3-7.0 8.3-8.4
* April/May 2005.
(A) (B) (©)
16 16 16
# Clones (n=8) o * Clones (n=33) # Clones (n=9)
14 | ®Progeny (n=5) & o 14 e BProgeny (n=12) || 14 BProgeny (n=2) [
" A Gontrols (n—lg) 5 e - A Controls (n=42) 4 Controls (n=8)
oy 2 la 5, 12
N > » 2
= 10 o r 31 0 |—“J‘ P " Exi 0 hd
8 8 ﬁAD‘ — 0y 8 8 ‘0 4 & 1 s o & °
Y ry .L‘; iy {3 'y Mg %
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12 * 12 = 12
=) A & 2
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14 ;sk’"es (':"':)” | Fig.14. WBC (White blood cell count) plotted versus age in somatic cell cloned
A Contonte (:'1:2) cattle, their progeny and controls at the time of investigation. The
12 investigation was carried out in April/May 2005.
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Table 7. Range of RBC (red blood cell count) and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
RBC (x10°uL) 5.31-6.73 5.33-11.00 | 6.12-9.51 6.50-8.80 5.48 8.77-5.99 6.92
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
RBC (xlOépL) 5.54-7.49 | 5.95-10.92 | 9.12-9.58 6.51 4.86-8.47 7.62 6.29
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 "o hih) 21-68 1-128 6-179 9.26 10-35 44-48 26-35
RBC (xlO(’uL) 5.46-6.94 | 5.72-11.94 | 6.53-8.78 7.03-9.67 5.81-8.29 5.86-6.48 6.33-6.52
* April/May 2005.
(A) (B) ()
12 12 e 12
*Clones (n=8) L * Clones (n=33) *Clones (n=9)
BProgeny (n=5) * BProgeny (n=12) B Progeny (n=2)
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BProgeny (n=1) . X . X .
A Cantrals (5=2) .cattle,. thglr progeny apd controls at. the time of investigation. The
0 investigation was carried out in April/May 2005.
[=]
g (A) Holstein females
m 8 (B) Japanese Black females
o
. (C) Japanese Black males
s " (D) Japanese Black castrated cattle
6 (E) Japanese Brown females
(F) Japanese Brown males
(G) Japanese Brown castrated cattle
4 .
0 10 20 30 40
Age (month)




Bt

SELMTIETI AR 45135 (2012)

Table 8. Range of hemoglobin values and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Hemoglobin (g/dL) 9.5-12.1 9.9-17.2 10.9-16.3 8.8-13.6 9.8 11.9-12.7 10.8
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Hemoglobin (g/dL) 9.9-11.5 10.2-17.8 11.2-12.4 11.6 10.0-11.6 15.3 12.2
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Hemoglobin (g/dL) 9.1-11.9 9.8-18.0 12.0-16.5 11.2-14.3 9.9-13.2 11.7-13.9 11.7-12.3
* April/May 2005.
(A) (B) (©)
18 18 1 ) 18
#Clones (n=8) * # Clones (n=9)
BProgeny (n=5) A + JOe B Progeny (n=2)
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ontrols tn= was carried out in April/May 2005.
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Table 9. Range of hematcrit values and age in somatic cell cloned cattle, their progeny and controls at the time of investigation”

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Hematcrit (%) 25-35 28-45 32-46 26-39 32 32-36 32
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Hematcrit (%) 28-34 29-54 33-38 32 26-31 41 32
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-16 10-35 44-48 26-35
Hematcrit (%) 27-35 27-53 31-46 30-41 28-37 33-42 33-35
* April/May 2005.
(A) (B) (©)
50 50 g 50
# Clones (n=8) a ,_
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45 EProgeny (n=1) R . . . i . X
aC _ progeny and controls at the time of investigation. The investigation was
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10 carried out in April/May 2005.
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Table 10. Range of serum GOT (glutamic-oxaloacetic transaminase) values and age in somatic cell cloned cattle, their progeny and
controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
GOT (U/L) 47-70 42-93 47-98 46-121 78 63-175 86
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
GOT (U/L) 46-83 33-74 81-93 84 46-65 60 58
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
GOT (U/L) 52-143 34-95 49-111 40-67 44-52 65-68 65-66
* April/May 2005.
(A) (B) (©)
200 200 200
* Clones (n=8) * Clones (n=33) * Clones (n=9)
BProgeny (n=5) BProgeny (n=12) BProgeny (n=2)
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;g':: {”;'_)]) Fig.18. Serum GOT (glutamic-oxaloacetic transaminase) values plotted versus
Acorim:—. (n_:2) age in somatic cell cloned cattle, their progeny and controls at the time
150 of investigation. The investigation was carried out in April/May 2005.
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Table 11. Range of serum GPT (glutamic-pyruvic transaminase) values and age in somatic cell cloned cattle, their progeny and controls at
the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
GPT (U/L) 25-36 8-43 9-34 17-85 21 35-66 31
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
GPT (U/L) 21-36 7-39 29-35 18 12-26 40 49
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
GPT (U/L) 26-45 7-43 21-46 14-31 13-28 38-40 38-42
* April/May 2005.
(A) (B) (©)
100 100 100
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Table 12. Range of serum y -GTP (y -glutamyl transpeptidase) values and age in somatic cell cloned cattle, their progeny and controls at
the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
v-GTP (U/L) 25-41 12-39 17-36 21-51 19 35-42 22
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
v-GTP (U/L) 21-55 15-42 24-30 37 23-25 37 46
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
v-GTP (U/L) 23-85 12-68 16-39 14-32 21-25 17-25 27-33
* April/May 2005.
(A) (B) ()
100 100 100
+ Clones (n=8) +Clones (n=33) *Clones (n=9)
B Progeny (n=5) A BProgeny (n=12) B Progeny (n=2)
80 A Contrals (n=13) 80 & Controls (n=42) | | 80 AControls (n=8) | |
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;g:": (r;:) Fig.20. Serum y-GTP (y-glutamyl transpeptidase) values plotted versus age
80 ﬂConstmr; (n=2) in somatic cell cloned cattle, their progeny and controls at the time of
investigation. The investigation was carried out in April/May 2005.
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Table 13. Range of serum ALP (alkaline phosphatase) values and age in somatic cell cloned cattle, their progeny and controls at the time

of investigation®

ALP(U/L)

_33_

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
ALP (U/L) 160-291 135-1301 142-718 255-861 225 639-1189 345
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
ALP (U/L) 225-580 164-1379 719-905 216 349-1008 763 638
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
ALP (U/L) 177-496 145-1028 131-350 171-748 367-410 290-2404 286-698
* April/May 2005.
(A) (B) ()
2500 2500 2500
* Clones (n=8) +Clones (n=33) # Clones (n=9)
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;P:;Z:;fr;\jn Fig.21. Serum ALP (alkaline phosphatase) values plotted versus age in
2000 A Controls (n=2) somatic cell cloned cattle, their progeny and controls at the time of
investigation. The investigation was carried out in April/May 2005.
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Table 14. Range of serum CPK (creatinine phosphokinase) values and age in somatic cell cloned cattle, their progeny and controls at the
time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
CPK (U/L) 61-1150 57-741 68-278 74-1572 89 104-368 82
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
CPK (U/L) 65-430 60-1373 156-164 90 81-153 217 157
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
CPK (U/L) 57-590 40-617 57-107 72-283 54-377 77-133 107-117
* April/May 2005.
(A) (B) (©)
1600 1600 1600
+ Clones (n=8) + Clones (n=33) + Clones (n=9)
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1400 ¢ Clones (n=1) | | Fig.22. Serum CPK (creatinine phosphokinase) values plotted versus age in
Dz“‘ge’“’ ((":'2}} somatic cell cloned cattle, their progeny and controls at the time of
1200 £ Controls (n=2) | investigation. The investigation was carried out in April/May 2005.
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Table 15. Range of serum LAP (leucine aminopeptidase) values and age in somatic cell cloned cattle, their progeny and controls at the
time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
LAP (U/L) 7-11 6-18 4-22 8-14 10 15-17 12
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
LAP (U/L) 6-12 8-18 16 8 10-16 15 27
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
LAP (U/L) 6-13 8-16 3-17 6-14 12-15 11-21 13-17
* April/May 2005.
(A) (B) (€
30 30 30
+ Clones (n=8) * Clones (n=33) # Clones (n=9)
25 B Progeny (n=5) 25 EProgeny (n=12) || 25 BProgeny (n=2) ||
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;gr:"::';l)” o Fig.23. Serum LAP (leucine aminopeptidase) values plotted versus age in
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- investigation. The investigation was carried out in April/May 2005.
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Table 16. Range of serum LDH (lactate dehydrogenase) values and age in somatic cell cloned cattle, their progeny and controls at the

time of investigation®
Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
LDH (U/L) 741-1152 861-1395 816-1625 884-1551 1253 1182-1971 1128
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
LDH (U/L) 944-1295 1032-1197 | 1346-1374 1214 621-1296 1115 1446
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " Chih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
LDH (U/L) 273-1385 575-1598 789-1065 747-1994 818-1146 1001-1025 | 1173-1440
* April/May 2005.
(A) (B) (€)
2000 2000 2000
* Clones (n=8) +Clones (n=33) *Clores (n=9)
BProgeny (n=5) BProgeny (n=12) B Progeny (n=2)
A Controls (n=13) AControls (n=42) N . A Controls (n=8)
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;g:":i ("(;':)IJ Fig.24. Serum LDH (lactate dehydrogenase) values plotted versus age in
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. Controls (n=2) X N . X . . . . X
{500 investigation. The investigation was carried out in April/May 2005.
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Table 17. Range of serum total protein values and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Total protein (g/dL) 6.8-8.1 5.6-7.5 5.0-7.5 5.5-7.7 6.7 7.1-7.8 6.4
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Total protein (g/dL) 6.5-9.3 5.4-7.8 6.3-6.7 6.8 5.3-6.9 7.1 6.4
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Total protein (g/dL) 6.0-7.6 5.2-8.3 6.5-7.4 5.4-6.5 5.8-6.3 5.9-6.9 6.1-6.3
* April/May 2005.
(A) (B) (©)
10 10 10
# Clones (n=8) +Clones (n=33) +Clones (n=9)
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;E':;”Zi(';'z)” Fig.25. Serum total protein values plotted versus age in somatic cell cloned
9 AConEtro:; =2 [ cattle, their progeny and controls at the time of investigation. The
investigation was carried out in April/May 2005.
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Table 18. Range of serum albumin values and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Albumin (g/dL) 3.0-3.9 3.1-4.0 3.1-3.9 3.0-3.7 32 3.2-3.5 32
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Albumin (g/dL) 3.0-3.6 2.9-42 2.9-32 33 2.9-3.5 3.8 33
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Albumin (g/dL) 2.9-3.8 2.5-4.1 2.9-4.1 2.9-3.6 3.1 3.1-3.7 3.3-35
* April/May 2005.
(A) (B) (€)
45 45 45
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Fig.26. Serum albumin values plotted versus age in somatic cell cloned
4.0 cattle, their progeny and controls at the time of investigation. The
investigation was carried out in April/May 2005.
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Table 19. Range of serum BUN (blood urea nitrogen) values and age in somatic cell cloned cattle, their progeny and controls at the time of

investigation®
Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
BUN (mg/dL) 11.3-15.6 9.5-23.3 9.5-17.6 6.9-18.3 11.2 8.1-10.5 13
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
BUN (mg/dL) 4.7-21.0 6.3-18.3 6.5-7.7 13.6 9.9-17.3 13.4 7.8
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) -y " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
BUN (mg/dL) 7.3-26.7 3.3-20.2 5.3-17.1 6.9-14.3 11.4-13.6 6.5-7.9 6.3-9.9
* April/May 2005.
(A) (B) (©)
30 30 30
N # Clones (n=8) * Clones (n=33) #Clones (n=9)
25 BProgeny (n=5) 25 BProgeny (n=12) | 25 BProgeny (n=2)
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55 investigation. The investigation was carried out in April/May 2005.
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Table 20. Range of serum total bilirubin value and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Total bilirubin (mg/dL) 0.1 0.1-0.5 0.1-0.4 0.1-0.2 0.1 0.1 0.1
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Total bilirubin (mg/dL) 0.1 0.1-0.5 0.1-0.2 0.1 0.1 0.1 0.1
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Total bilirubin (mg/dL) 0.1-0.2 0.1-0.5 0.1-0.2 0.1 0.1 0.2 0.1
* April/May 2005.
(A) (B) (©)
0.6 0.6 0.6
* Clones (n=8) ‘L +Clones (n=33) * Clones (n=9)
0.5 BProgeny (n=5) 0.5 BProgeny (n=12) 05 HProgeny (n=2)
4 Controls (n=13) b, - AControls (n=42) & Controls (n=8)
~ 0.4 = 0.4 S 0.4 +
o © o
203 XY J) —— @03
E™ E" E™
= £ . =
20 . -l P 3% s
E 0.1 Y- S S AT A f 01 AT T T T Al O T 4_3 0.1 "
o
5 5 5
=00 : : F oo - =00 . .
0 20 40 60 80 0 50 100 150 0 50 100 150 200
Age (month) Age (month) Age (month)
(D) (E) (F)
0.6 0.6 0.6
* Clones (n=8) #Clones (n=1) #Clones (n=2)
05 BProgeny (n=1) 05 OProgeny (n=3) 05 BProgeny (n=1)
2 Controls (n=10) 2 Controls (n=2) 2 Controls (n=2)
~0.4 ~ 04 ~ 0.4
| - .|
= o =
0.3 ®03 @03
E” E” E™
[ =4 = »E
%0,2 * -r;_ 0.2 ‘é 0.2 At
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(G)
0.6
& Clones {”:'_) Fig.28. Serum total bilirubin values plotted versus age in somatic cell cloned
05 @Progeny (n=1) L X . N .
\C. _ cattle, their progeny and controls at the time of investigation. The
& Controls (n=2) . . L . . .
o investigation was carried out in April/May 2005.
~0.
2 (A) Holstein females
g03 (B) Japanese Black females
c (C) Japanese Black males
502 (D) Japanese Black castrated cattle
% (E) Japanese Brown females
= 0.1 o e (F) Japanese Brown males
g (G) Japanese Brown castrated cattle
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Table 21. Range of serum glucose values and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Glucose (mg/dL) 63-85 47-104 45-134 66-104 51 48-58 61
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Glucose (mg/dL) 70-91 47-105 92-99 71 52-82 83 62
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Glucose (mg/dL) 58-79 52-98 52-100 61-100 46-75 62-73 48-59
* April/May 2005.
(A) (B) (€
140 140 140
+Clones (n=8) + Clones (n=33) + Clones (n=9)
BProgeny (n=5) B Progeny (n=12) BProgeny (n=2)
120 4 Controls (n=13) | | 120 AControls (n=42) || 120 AControls (n=8) | ]
J100 J100 J100 [
» . > % > e
< 8 * < g0 h% A <
yura i o 80
o nZ * I o )
§ %% s & ‘31\! § * @l o A;’ R A s, § o0°
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o * o
40 - - - 40 - 40 . . .
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140 140 140
+Clones (n=8) * Clones (n=1) +Clones (n=2)
BProgeny (n=1) DProgeny (n=3) BProgeny (n=1)
120 2 Contrals (n=10) | | 120 A Controls (n=2) 120 4 Controls (n=2) | |
- N - o
§IDD “g‘ imﬁ §1DU
£ £ £
— + — m — 5]
2 80 r e T 2 80 . 2 80 .
o - o o o
g . B S o E]
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* 1]
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(G)
140
;2:’]”‘;5 (”:_)” Fig.29. Serum glucose values plotted versus age in somatic cell cloned
120 _\Con’ir:;‘; (n_:2) — cattle, their progeny and controls at the time of investigation. The
- investigation was carried out in April/May 2005.
100 .
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Table 22. Range of serum uric acid values and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Uric acid (mg/dL) 0.5-0.8 0.3-1.2 0.7-1.4 0.4-1.3 1.2 0.8-1.2 1.1
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Uric acid (mg/dL) 0.5-0.9 0.5-1.2 0.8-1.0 0.6 0.6-1.1 0.7 1.1
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Uric acid (mg/dL) 0.4-1.1 0.5-1.2 0.6-1.0 0.6-1.0 0.9-1.2 0.9-1.0 0.9
# April/May 2005.
(A) (B) (©)
1.4 1.4 1.4 +
+ Clones (n=8) l +Clones (n=33) + +Clones (n=9)
1.2 H BProgeny (n=5) 1.2 e HProgeny (n=12) 1.2 - B Progeny (n=2)
2 Controls (n=13) a A =] A1 AControls (n=42) A Controls (n=8)
1.0 ot 1.0 = #r 1.0 |m e
= BE e Y * s%e & s & ;
A — N & = e
o8 ° 5 208 [ghopmeay— gy 208 [n iy
b = . ) Jden oA P 3 * 0
Eo6 . & Eo06 [t ” hd & E06 o
] - m ° « o - ne o
804 £ 204 * 80.4
2 L . 2
202 502 50.2
0.0 - - 0.0 - 0.0 -
0 20 40 60 80 0 50 100 150 0 50 100 150 200
Age (month) Age (month) Age (month)
(D) (E) (F)
1.4 1.4 1.4
#Clones (n=8) * +Clones (n=2)
1.2 H mProgeny (n=1) 1.2 2y * 1.2 *+—| BProgeny (n=1)
& Controls (n=10) - . 4 Controls (n=2)
1.0 f 1.0 1.0
o PR 4 * A - .y ol
208 208 & 308 .
B 0 A S al) m
Eos . B E06 &—| Eos
o T 2
o (]
30.4 * § 0.4 *Clones (n=1) g 04
= = B Progeny (n=3) =
=08 502 2 Controls (n=2) =02
0.0 : : : : 0.0 : : : 0.0 - - -
0 5 10 15 20 25 30 10 20 30 40 50 60 0 20 40 60 80 100
Age (month) Age (month) Age (month)
(G)
1.4
* Clones (n=1) . . . . .
12 H ap (=1 Fig.30. Serum uric acid values plotted versus age in somatic cell cloned
P rogeny (n=1) N . . R .
AG N - cattle, their progeny and controls at the time of investigation. The
ontrols (n=2) = . . gt . X X
1.0 investigation was carried out in April/May 2005.
Fiy
308 (A) Holstein females
g (B) Japanese Black females
= 0.6 (C) Japanese Black males
S04 (D) Japanese Black castrated cattle
o (E) Japanese Brown females
502 (F) Japanese Brown males
(G) Japanese Brown castrated cattle
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Table 23. Range of serum neutral fat values and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Neutral fat (mg/dL) 2-27 7-71 1-117 1-24 11 5-31 12
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Neutral fat (mg/dL) 1-21 4-39 20-21 28 13-28 17 18
g
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) -y " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Neutral fat (mg/dL) 1-30 5-64 1-23 6-37 9-14 1-27 6-13
* April/May 2005.
(A) (B) (€
120 120 120
+Clones (n=8) # Clones (n=33) * Clones (n=9)
100 BProgeny (n=5) 100 @ Progeny (n=12) 100 BProgeny (n=2)
A Controls (n=13) 4 Controls (n=42) s Controls (n=8)
80 80 80
= = . -
% ® 60 = . ® 60
*
& 40 B40 [ g B 40
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320 ws 5 R e b W 520 2 .
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0 e ia L 0 M
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+ Clones (n=8) +Clones (n=1) * Clones (n=2)
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* s
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. oo *e
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;g'“”es {”(:'_)]) Fig.31. Serum neutral fat values plotted versus age in somatic cell cloned
100 Pyt ('::2) i cattle, their progeny and controls at the time of investigation. The
- investigation was carried out in April/May 2005.
80
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Table 24. Range of serum total cholesterol values and age in somatic cell cloned cattle, their progeny and controls at the time of

investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Total cholesterol (mg/dL) 97-230 101-200 90-136 90-165 103 108-111 155
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Total cholesterol (mg/dL) | 128-261 96-213 108-117 139 133-158 134 194
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " chih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Total cholesterol (mg/dL) | 120-393 74-158 85-113 89-182 151-219 88-111 109-113
* April/May 2005.
(A) (B) (©)
400 = 400 400
* Clones (n=8) + Clones (n=33) +Clones (n=9)
350 g Progeny (n=5) n 350 BProgeny (n=12) [ 350 BProgeny (n=2)
200 A Controls (n=13) | 200 4 Controls (n=42) 300 AControls (n=8)
- . & - -
2 250 2 250 2250
b * S0 B
E £
= 200 " = 200 |+ 00
g 5] An g - E S
< = ] e o - 2
510 85 = RN 31%0 XL S AR 7 150 :
S : . E A8 & B A E Y
£ 100 * 5 100 = I o £100 P
£ 50 : ' : 2 50 ' : 2 50 : :
= 0 20 40 60 80 = 0 50 100 150 = 50 100 150 200
Age (month) Age (month) Age (month)
(D) (E) (F)
400 400 400
+ Clones (n=8) * Clones (n=1) * Clones (n=2)
350 BProgeny (n=1) 350 BProgeny (n=3) [ 350 BProgeny (n=1)
A Controls (n=10) & Controls (n=2) & Controls (n=2)
300 300 300
3 = 3
5 250 5 250 & 250
£ E : £
3 200 5 200 s 200
2 o lie® 8 =] =] ]
150 o, g 150 S . % 150 -
o o [=]
5100 - . 2 5 100 . £ 100 r’\.: .
3 50 ' : 3 50 = : 3 50 '
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(G)
400 ;
cl = . . .
350 ;p::::::n:n Fig.32. Serum total cholesterol values plotted versus age in somatic cell
A Controls (n=2) cloned cattle, their progeny and controls at the time of investigation.
300 The investigation was carried out in April/May 2005.
3
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Table 25. Range of serum creatinine values and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Creatinine (mg/dL) 0.7-1.4 0.7-1.6 0.7-2.0 0.7-1.3 0.9 1.7-1.9 1.3
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Creatinine (mg/dL) 0.5-0.9 0.6-1.6 0.8 1.1 0.7-1.7 2.1 1.3
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Creatinine (mg/dL) 0.6-1.1 0.6-1.8 0.6-2.0 0.7-1.6 0.8-0.9 1.9-2.2 1.4-1.7
* April/May 2005.
(A) (B) (€
25 25 25
*Clones (n=8) *Clones {I‘E=3::}2) +Clones (n=9)
BProgeny (n=5) HBProgeny (n= . BProgeny (n=2)
20 AControls (n=13) I 20 4 Controls (n;d?] ] 20 . M g 4Controls (n=8) | |
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25 25 25
+Clones (n=8) * Clones (n=1) *Clones (n=2)
B Progeny (n=1) BProgeny (n=3) & | BProgeny (n=1)
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* o
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BProgeny (n=1) Fig.33. Serum cre_atmme values plotted versus age in s_omatlf: ce_II cloned
20 NG oy H cattle, their progeny and controls at the time of investigation. The
A Controls (n=2) ) L . \ .
investigation was carried out in April/May 2005.
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Table 26. Range of serum inorganic phosphorus values and age in somatic cell cloned cattle, their progeny and controls at the time of

investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle | Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Inorganic phosphorous (mg/dL) | 4.6-6.6 4.1-10.2 4.6-10.7 6.9-11.1 6.7 6.7-6.9 9
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Inorganic phosphorous (mg/dL) | 4.0-7.8 4.1-10.3 8.3-8.9 7.5 5.6-10.4 6.8 7.2
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) 0 ) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Inorganic phosphorous (mg/dL) | 4.6-7.5 3.7-10.6 4.8-8.9 5.3-9.9 6.6-8.9 6.6-6.7 7.4-8.7
* April/May 2005.
(A) (B) (©)
12 12 12
— #Clones (n=8) 5 #Clones (n=33) — *Clones (n=9)
5 BProgeny (n=5) 2 n® BProgeny (n=12) 3 o BProgeny (n=2)
E1 0 AControls (n=13) | | Eﬂ 0 - AControls (n=42) || ?I 0 4 Controls (n=8) ||
" T, < | s
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2 . el £ B R pep g2 2 .
) 5] ] oo ) h’ . A‘:, & A o £
4 o 4 - 4
@ ] [ @
o o o
Q =] Q
£ . £, . =, . .
0 20 40 60 80 0 50 100 150 0 50 100 150 200
Age (month) Age (month) Age (month)
(D) (E) (F)
12 12 12
~ . # Clones (n=8) 5 +Clones (n=1) 5 + Clones (n=2)
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= " . The investigation was carried out in April/May 2005.
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Table 27. Range of serum magnesium values and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Magnesium (mg/dL) 2.0-2.7 1.7-2.4 1.3-2.3 2.2-3.0 1.9 1.9-2.2 2.6
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Magnesium (mg/dL) 2.0-2.5 1.8-2.6 2.1-2.7 2.8 1.8-1.9 2.4 2.2
Controls Number of cattle 13 42 8 10 2 2 2
tionall ttl
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Magnesium (mg/dL) 1.8-2.9 1.5-3.0 1.6-2.5 1.9-3.0 1.8-2.0 2.0 2.3
* April/May 2005.
(A) (B) (©)
3.0 3.0 * Clones (n=33) oy 3.0
A A, BProgeny (n=12) # Clones (n=9)
s ° = 4 Controls (n=42) o BProgeny (n=2)
25 a I ik - 25 A ™ 25 |+ A Controls (n=8)
o - g . O Y T -
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Table 28. Range of serum calcium values and age in somatic cell cloned cattle, their progeny and controls at the time of investigation#

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Calcium (mg/dL) 8.4-9.2 7.8-10.8 8.4-10.1 9.0-9.6 8.5 8.6-8.9 8.5
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Calcium (mg/dL) 8.6-9.7 8.9-11.0 10.3-10.6 8.9 8.7-9.0 8.7 8.9
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Calcium (mg/dL) 8.2-9.6 7.6-10.2 8.1-10.2 7.3-9.8 8.4-9.8 8.1-9.0 8.2-8.6
* April/May 2005.
(A) (B) (€)
12 12 12
# Clones (n=8) +Clones (n=33) #+ Clones (n=9)
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Table 29. Range of serum sodium values and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Sodium (mEgq/L) 139-150 136-148 137-145 139-145 141 142-144 143
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Sodium (mEgq/L) 130-141 138-143 142-143 140 139-142 142 138
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Sodium (mEgq/L) 131-144 130-147 139-144 127-145 138-140 139-141 138-140
* April/May 2005.
(A) (B) ()
150 3 150 150
# Clones (n=8) o +Clones (n=9)
B Progeny (n=5) & N BProgeny (n=2)
145 H Controls (n=13) A 145 ¢. X & 4 ﬂ.f\ A 145 > & Controls (n=8) ||
ol “e é’fmxﬁ%..ﬂ a A @ ‘%
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Table 30. Range of serum potassium values and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Potassium (mEq/L) 3.6-5.2 3.4-6.0 4.1-5.8 4.2-5.2 4.8 5.1-53 4.6
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Potassium (mEq/L) 2.8-5.0 34-5.6 5.6 43 4.3-4.7 4.5 4.9
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Potassium (mEq/L) 4.1-4.7 3.8-6.2 4.1-4.9 4.1-49 5.0-5.2 4.3 4.4-48
* April/May 2005.
(A) (B) (€
7 7 7
* Clones (n=8) * Clones (n=9)
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Table 31. Range of serum chlorine values and age in somatic cell cloned cattle, their progeny and controls at the time of investigation®

Kinds of cattle Items Holstein Japanese Black Japanese Brown
Female Female Male Castrated Female Male Castrated
Somatic cell cloned cattle Number of cattle 8 33 9 8 1 2 1
Age (month) 39-68 5-83 2-79 8-19 36 48-87 34
Chlorine (mEqg/L) 100-114 93-113 95-108 102-106 104 102-103 102
Progeny of clones Number of cattle 5 12 2 1 3 1 1
Age (month) 21-37 1-54 6-7 24 8-53 47 25
Chlorine (mEq/L) 93-106 98-108 102-103 100 103-108 102 102
Controls Number of cattle 13 42 8 10 2 2 2
(Conventionally bred cattle) - 0 " ih) 21-68 1-128 6-179 9-26 10-35 44-48 26-35
Chlorine (mEq/L) 94-107 95-110 99-106 92-108 105 101-102 99-101
* April/May 2005.
(A) (B) (€)
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Clinical Investigation on Somatic Cell Cloned Cattle and Their Progeny
Produced in Japan: A Nationwide Survey Carried Out in 2005

Shinya WATANABE

Animal Breeding and Reproduction Research Division,
NARDO Institute of Livestock and Grassland Science, Tsukuba, 305-0901 Japan

SUMMARY

To obtain clinical data concerning animal health status in somatic cell cloned cattle and their
progeny produced in Japan, a nationwide survey was carried out in April/May 2005 with the co-operation
of Japanese institutions that produce somatic cell cloned cattle. As a result, clinical data (body weight,
respiratory rate, pulse rate and rectal temperature) and blood samples (EDTA Blood and serum) from 63
somatic cell cloned cattle, 25 progeny of clones, 83 controls (conventionally bred cattle) and two other cattle,
including grandchildren of clones, were submitted to the NARO Institute of Livestock and Grassland
Science of Japan by 21 institutions. Hematological parameters [RBC (red blood cell count), WBC (white blood
cell count) and hemoglobin] were analyzed using a particle counter (PCE-170, Erma Inc., Tokyo Japan);
hematocrit value was determined using hematocrit tubes and a centrifuge (H-1200G, Kokusan Co. Ltd.,
Saitama, Japan). The following clinical biochemistry tests using serum were performed by a semi-automatic
biochemical analyzer (DRI-CHEM 3500V, Fuji Film Co. Ltd., Tokyo, Japan): GOT (glutamic-oxaloacetic
transaminase), GPT (glutamic-pyruvic transaminase), y-GTP (y-glutamyl transpeptidase), ALP (alkaline
phosphatase), CPK (creatinine phosphokinase), LAP (leucine aminopeptidase), LDH (lactate dehydrogenase),
total protein, albumin, BUN (blood urea nitrogen), total bilirubin, glucose, uric acid, neutral fat, total
cholesterol, creatinine, inorganic phosphorus, magnesium, calcium, sodium, potassium and chlorine. The
obtained data shown above covered 60.6% (63/104) of all somatic cell cloned cattle surviving in Japan at the
time of the survey. These values obtained from the clones surviving to adulthood seemed to be within the
range of variation for normal individuals. With regard to progeny of clones, no parameters seemed to show
abnormal values. No significant differences or abnormalities in these parameters obtained from somatic cell
cloned cattle and their progeny were found when they were compared with those from conventionally bred

cattle.

Keywords: clinical investigation, somatic cell cloned cattle, progeny, nationwide survey
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Statistical Analysis of Clinical Data Obtained from a Nationwide Survey of
Somatic Cell Cloned Cattle and Their Progeny in 2005 (in Japanese)
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FER (inst) a— K X455 (group) a—F HH &R HH WEFR
A 1 ET &+ 1 LS id GOT (U/L) got
B 2 rya— 2 R mE RN inst GPT (U/L) gpt
C 3 B 3 X455 group y-GTP (U/L) ggt
D 4 pogilst 4 rn i breed BUN (mg/dL) bun
E 5 % 5 i sex Total bilirubin (mg/dL) tbil
F 6 H i mon Total Protein (g/dL) tp
G 7 il (breed) J—F H#s 7w —7 mong Glucose (mg/dL) glu
H 8 BEE 1 HEFFRE (kg) bbw Uric acid (mg/dL) ua
1 9 RIVAY A FE 2 WL (/ 45) breath Neutral fat (mg/dL) tg
J 10 & EFNAE 3 Br¥cER (7 45) beat ALP (U/L) alp
K 11 iz 4 B (T) trect Creatinine (mg/dL) cre
L 12 K& (kg) bw Total cholesterol (mg/dL) tcho
M 13 T (sex) a— R Ht (%) ht Albumin (g/dL) alb
N 14 T 1 WBC (x10°uL) wbe CPK (U/L) cpk
() 15 13 2 RBC (x10°uL) rbe LAP (U/L) lap
P 16 S 3 Hgb (g/dL) hgb Inorganic phosphorus (mg/dL) ip
Q 17 Magnesium (mg/dL) mg
R 18 B v—7 g— R Calcium (mg/dL) ca
S 19 1~6 1 LDH (U/L) 1dh
T 20 7~ 12 2 Sodium (mEq/L) na
U 21 13 ~24 3 Potassium (mEq/L) k

25 ~ 36 4 Chlorine (mEqg/L) cl
37 ~ 48 5
49 ~ 60 6
61 ~ 172 7
73 ~ 8
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21 REME
PEEROKEDEM
= p/sid fil
inst 13 2346111213141617181920
group 3 234
sex 3 123

SHT—5 1 bbw

Number of Observations Read : 119
Number of Observations Used : 97

FEEBOKEDFHH
gt P& fili
inst 13 2346111213141617181920
group 3 234
sex 3 123

M T°—% ©  breath, beat, trect, bw, ht, wbc, rbc, hgb, got gpt,
ggt, bun, tbil, tp, glu, ua, tg, alp, cre, tcho, alb, cpk,
lap, ip, mg, ca, 1dh, na, k, cl

Number of Observations Read : 119
Number of Observations Used : 119
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Dependent Variable: bbw (breed: 1)

ZEBA H A P95 F fili Pr>F
Model 16 4058.185917 253.636620 5.06 <.0001
Error 80 4013.563774 50.169547
Corrected Total 96 8071.749691

R2 3 iRt REORERZE  bbw 0¥y
0.502764 22.07265 7.083046 32.08969
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 868.215729 72.351311 1.44 0.1646
group 2 1183.335835 591.667918 11.79 <.0001
sex 2 191.621839 95.810919 1.91 0.1548
Least Squares Means
group bbw DR/ 2 eIy B Pr>[t| /2 VI OE T
2 38.4973916 1.4979625 <.0001 1
3 30.0375492 2.1583734 <.0001 2
4 30.8448644 1.6694978 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0005 <.0001
2 0.0005 0.7292
3 <.0001 0.7292
sex bbw D/ 2 3G 5 i 2 e Pr>|t| i/ 2 T o5
1 32.4316144 2.5826486 <.0001 1
2 29.7925560 1.2419661 <.0001 2
3 37.1556348 3.3021571 <.0001 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.3404 0.2808
2 0.3404 0.0666
3 0.2808 0.0666

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: breath (breed: 1)

ZEBA H A P95 F i Pr>F
Model 17 6878.71706 404.63042 8.90 <.0001
Error 101 4590.56025 45.45109
Corrected Total 118 11469.27731

R2 3 Eifet  REOEMERZE  breath DIy
0.599752 24.45937 6.741742 27.56303
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 3387.452735 282.287728 6.21 <.0001
group 2 43.978771 21.989386 0.48 0.6179
sex 2 506.116285 253.058142 5.57 0.0051
mon 1 326.865153 326.865153 7.19 0.0086
Least Squares Means
group breath D /) 2 3feF-19 FRUERAE Pr>|t| R/ 2 P OF T
2 29.1494765 1.3866761 <.0001 1
3 29.9278207 2.0512101 <.0001 2
4 30.5533114 1.2649376 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.7216 0.3276
2 0.7216 0.7697
3 0.3276 0.7697
sex breath O/ 2 -1y 0 i 20 Pr>|t| i/ 2 T o F5
1 25.8464128 2.1377423 <.0001 1
2 25.8761473 1.0971918 <.0001 2
3 37.9080484 3.1460027 <.0001 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.9900 0.0034
2 0.9900 0.0014
3 0.0034 0.0014

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



Dependent Variable: beat (breed: 1)
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ZEBA H A P95 F fili Pr>F
Model 17 39701.40145 2335.37656 7.90 <.0001
Error 101 29847.75821 295.52236
Corrected Total 118 69549.15966

R2 3 iRt REORERZE  beat DYy
0.570839 22.67961 17.19076 75.79832
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 32579.21561 2714.93463 9.19 <.0001
group 2 3583.17648 1791.58824 6.06 0.0033
sex 2 502.82137 251.41068 0.85 0.4301
mon 1 2311.16530 2311.16530 7.82 0.0062
Least Squares Means
group beat DI/ 2 Hfef1y B Pr>[t| /2 VI OE T
2 65.6013990 3.5358842 <.0001 1
3 72.4555010 5.2303790 <.0001 2
4 78.2726740 3.2254633 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.2200 0.0007
2 0.2200 0.2868
3 0.0007 0.2868
sex beat D/ 2 -1y TR Pr>|t| /2 I OF S
1 77.5578898 5.4510274 <.0001 1
2 74.5592273 2.7977286 <.0001 2
3 64.2124569 8.0219898 <.0001 3
Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.6204 0.1960
2 0.6204 0.2697
3 0.1960 0.2697

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: trect (breed: 1)

ZEBA H A P95 F i Pr>F
Model 17 28.47545424 1.67502672 18.85 <.0001
Error 101 8.97446173 0.08885606
Corrected Total 118 37.44991597

R2 3 iRt REOEMERZE  trect DI
0.760361 0.771407 0.298087 38.64202
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 19.47610842 1.62300903 18.27 <.0001
group 2 0.11257961 0.05628981 0.63 0.5328
sex 2 1.45439405 0.72719703 8.18 0.0005
mon 1 1.62221609 1.62221609 18.26 <.0001
Least Squares Means
group trect DiR/h 2 ey FRUERAE Pr>|t| /N 2 P OF S
2 38.7488968 0.0613121 <.0001 1
3 38.7559719 0.0906946 <.0001 2
4 38.8166729 0.0559294 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.9416 0.2853
2 0.9416 0.5207
3 0.2853 0.5207
sex trect D/ 2 FF-1y WHERR S Pr>|t] /N 2 F P DFE
1 38.7016538 0.0945207 <.0001 1
2 38.5007799 0.0485125 <.0001 2
3 39.1191080 0.1391011 <.0001 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0578 0.0208
2 0.0578 0.0002
3 0.0208 0.0002

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



5135 (2012)

Dependent Variable: bw (breed: 1)

ZEBA H A P95 F fili Pr>F
Model 17 4122718.938 242512.879 29.50 <.0001
Error 101 830427.280 8222.052
Corrected Total 118 4953146.218

R2 3 iR HREORERZE  bw DY
0.832343 21.72459 90.67553 417.3866
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 1175504.545 97958.712 11.91 <.0001
group 2 26481.624 13240.812 1.61 0.2049
sex 2 292903.471 146451.735 17.81 <.0001
mon 1 528416.834 528416.834 64.27 <.0001
Least Squares Means
group bw D/ 2 e ¥y FRUERAE Pr>|t| R/ 2 P OF S
2 506.582734 18.650607 <.0001 1
3 470.278853 27.588501 <.0001 2
4 474.762785 17.013241 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.2181 0.1005
2 0.2181 0.8760
3 0.1005 0.8760
sex bw D/ 2 FFIY TR Pr>|t| i/ 2 T o5
1 587.749073 28.752348 <.0001 1
2 398.177169 14.757083 <.0001 2
3 465.698129 42313315 <.0001 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 <.0001 0.0262
2 <.0001 0.1728
3 0.0262 0.1728

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

_60_



S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: ht (breed: 1)

ZEBA H A SRR ] F i Pr>F
Model 17 1695.293220 99.723131 4.40 <.0001
Error 101 2290.286612 22.676105
Corrected Total 118 3985.579832

R2 % iRt SREOCRERE  hto¥
0.425357 12.71133 4.761943 37.46218
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 970.2598707 80.8549892 3.57 0.0002
group 2 271.5159808 135.7579904 5.99 0.0035
sex 2 71.5400838 35.7700419 1.58 0.2115
mon 1 155.1983944 155.1983944 6.84 0.0103
Least Squares Means
group ht D/ 2 Fe P R Pr>|t| /b 2 I D&
2 36.8712464 0.9794609 <.0001 1
3 40.8406776 1.4488460 <.0001 2
4 39.9772833 0.8934724 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0113 0.0027
2 0.0113 0.5674
3 0.0027 0.5674
sex ht D/ 2 73 SRR Pr>|t| /2 S OF T
1 39.8875728 1.5099669 <.0001 1
2 37.3775716 0.7749874 <.0001 2
3 40.4240629 22221387 <.0001 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.1364 0.8506
2 0.1364 0.2409
3 0.8506 0.2409

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

_61_



Dependent Variable: wbc (breed: 1)

5135 (2012)

ZEBA H A P95 F fili Pr>F
Model 17 268.5117368 15.7948080 4.99 <.0001
Error 101 319.6237812 3.1645919
Corrected Total 118 588.1355180

R2 3 iRt REORERZE  wbe OFY
0.456547 22.82237 1.778930 7.794678
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 111.8584190 9.3215349 2.95 0.0015
group 2 8.3212607 4.1606304 1.31 0.2731
sex 2 2.4519469 1.2259735 0.39 0.6798
mon 1 52.4620050 52.4620050 16.58 <.0001
Least Squares Means
group wbe D) 2 iy B Pr>[t| /2 VI OE T
2 8.21925656 0.36589941 <.0001 1
3 7.69657046 0.54124867 <.0001 2
4 7.62418673 0.33377652 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.3653 0.1172
2 0.3653 0.8978
3 0.1172 0.8978
sex whbe DI/ 2 -1 TR Pr>|t| /2 I OF S
1 7.43132987 0.56408175 <.0001 1
2 7.75838057 0.28951380 <.0001 2
3 8.35030330 0.83012939 <.0001 3
Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.6017 0.3885
2 0.6017 0.5409
3 0.3885 0.5409

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: rbc (breed: 1)

ZEBA H A P95 F fili Pr>F
Model 17 88.9688756 5.2334633 6.81 <.0001
Error 101 77.5984321 0.7683013
Corrected Total 118 166.5673077

R2 3 it REORERE  tbe D¥
0.534132 11.28068 0.876528 7.770168
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 46.82719234 3.90226603 5.08 <.0001
group 2 6.23938953 3.11969476 4.06 0.0201
sex 2 4.92457426 2.46228713 3.20 0.0447
mon 1 12.32479759 12.32479759 16.04 0.0001
Least Squares Means
group rbe DR/ 2 Fe P34 e R Pr>|t| w2 EFHOFS
2 7.66751900 0.18028876 <.0001 1
3 7.90123331 0.26668818 <.0001 2
4 8.19479379 0.16446092 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.4111 0.0054
2 0.4111 0.2917
3 0.0054 0.2917
sex rbe D/ 2 Rl Pr>|t| /N 2 P DR
1 8.25921701 0.27793867 <.0001 1
2 7.50600498 0.14265145 <.0001 2
3 7.99832411 0.40902770 <.0001 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0161 0.6189
2 0.0161 0.3028
3 0.6189 0.3028

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: hgb (breed: 1)

5135 (2012)

ZEBA H A P95 F fili Pr>F
Model 17 189.2264481 11.1309675 4.57 <.0001
Error 101 246.0453727 2.4360928
Corrected Total 118 435.2718208

R2 3 it REOEERE  hgb 0¥
0.434732 11.98059 1.560799 13.02773
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 111.5808001 9.2984000 3.82 <.0001
group 2 229175371 11.4587686 4.70 0.0111
sex 2 9.1770659 4.5885330 1.88 0.1573
mon 1 16.9050265 16.9050265 6.94 0.0098
Least Squares Means
group hgb DR/ 2 Fe ¥y FRUERAE Pr>|t| /2 VI OE T
2 12.9079949 0.3210331 <.0001 1
3 13.7180911 0.4748811 <.0001 2
4 13.9046121 0.2928491 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.1113 0.0032
2 0.1113 0.7061
3 0.0032 0.7061
sex hgb D /) 2 F -1 R Pr>|t] /N 2 P DR
1 13.6538041 0.4949144 <.0001 1
2 12.8260145 0.2540138 <.0001 2
3 14.0508796 0.7283395 <.0001 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.1341 0.6706
2 0.1341 0.1510
3 0.6706 0.1510

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: got (breed: 1)

ZEBA H A P95 F fili Pr>F
Model 17 6181.22114 363.60124 1.93 0.0237
Error 101 19065.14440 188.76381
Corrected Total 118 25246.36555

R2 3 iRt REORERE gt ¥
0.244836 22.59008 13.73913 60.81933
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 1956.296739 163.024728 0.86 0.5857
group 2 2138.297674 1069.148837 5.66 0.0047
sex 2 1203.480463 601.740232 3.19 0.0454
mon 1 277.901901 277.901901 1.47 0.2278
Least Squares Means
group got DR/ 2 P34 e R Pr>|t| w2 EHEHOEFS
2 67.5971314 2.8259353 <.0001 1
3 66.5714910 4.1802028 <.0001 2
4 58.2465171 2.5778420 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.8177 0.0018
2 0.8177 0.0580
3 0.0018 0.0580
sex got D/ 2 R Pr>|t] /2 I OFS
1 71.6732166 4.3565485 <.0001 1
2 59.5239092 2.2359896 <.0001 2
3 61.2180137 6.4113029 <.0001 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0134 0.2050
2 0.0134 0.8206
3 0.2050 0.8206

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



#5135 (201

Dependent Variable: gpt (breed: 1)

2)

ZEBA H A P95 F fili Pr>F
Model 17 2470.43852 145.31991 1.53 0.0980
Error 101 9570.30938 94.75554
Corrected Total 118 12040.74790

R2 3 it REORERE et D¥
0.205173 39.26696 9.734246 24.78992
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 1314.797475 109.566456 1.16 0.3249
group 2 150.338196 75.169098 0.79 0.4551
sex 2 793.926366 396.963183 4.19 0.0179
mon 1 137.563398 137.563398 1.45 0.2311
Least Squares Means
group gpt DF/) 2 Fefdy FRUERAE Pr>|t| R/ 2 P OF S
2 25.1595708 2.0021894 <.0001 1
3 22.9425019 2.9616947 <.0001 2
4 22.6294102 1.8264140 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.4824 0.2224
2 0.4824 0.9191
3 0.2224 0.9191
sex gpt D/ 2 T TR Pr>|t] /2 I OF S
1 31.1629168 3.0866365 <.0001 1
2 24.6321162 1.5842099 <.0001 2
3 14.9364499 4.5424404 0.0014 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.0589 0.0062
2 0.0589 0.0692
3 0.0062 0.0692

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: ggt (breed: 1)

ZEBA H A P95 F fili Pr>F
Model 17 2015.769348 118.574668 2.12 0.0114
Error 101 5658.961745 56.029324
Corrected Total 118 7674.731092

R2 3 it REORERE gt O¥
0.262650 29.20484 7.485274 25.63025
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 1445.229784 120.435815 2.15 0.0199
group 2 174.743137 87.371569 1.56 0.2153
sex 2 21.935196 10.967598 0.20 0.8225
mon 1 100.472475 100.472475 1.79 0.1835
Least Squares Means
group get DFH/N 2 Fefdy FRUERAE Pr>|t| /N 2 P OF S
2 24.3618354 1.5396094 <.0001 1
3 27.5941325 22774334 <.0001 2
4 26.8316231 1.4044446 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.1844 0.1222
2 0.1844 0.7478
3 0.1222 0.7478
sex gat D/ 2 R Pr>|t] /2 I OFS
1 25.2293446 2.3735090 <.0001 1
2 26.8666864 1.2181986 <.0001 2
3 26.6915600 3.4929682 <.0001 3

Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.5347 0.7440
2 0.5347 0.9657
3 0.7440 0.9657

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



Dependent Variable: bun (breed: 1)

5135 (2012)

ZEBA H A P95 F fili Pr>F
Model 17 851.382409 50.081318 6.64 <.0001
Error 101 762.037549 7.544926
Corrected Total 118 1613.419958

R2 3 iRt REOEERE  bun 0¥
0.527688 24.40600 2.746803 11.25462
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 740.1000650 61.6750054 8.17 <.0001
group 2 88.6030804 44.3015402 5.87 0.0039
sex 2 105.4997081 52.7498540 6.99 0.0014
mon 1 118.8594571 118.8594571 15.75 0.0001
Least Squares Means
group bun D/ 2 Fe ¥y FRUERAE Pr>|t| /2 VI OE T
2 13.5845940 0.5649765 <.0001 1
3 13.2691018 0.8357290 <.0001 2
4 11.6616122 0.5153763 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.7229 0.0013
2 0.7229 0.0669
3 0.0013 0.0669
sex bun O/ 2 TR Pr>|t| /2 I OF S
1 10.6321846 0.8709850 <.0001 1
2 11.3331406 0.4470313 <.0001 2
3 16.5499828 1.2817828 <.0001 3
Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.4690 0.0005
2 0.4690 0.0007
3 0.0005 0.0007

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: tbil (breed: 1)

ZEBA H A P95 F i Pr>F
Model 17 0.16777323 0.00986901 2.01 0.0170
Error 101 0.49508391 0.00490182
Corrected Total 118 0.66285714

R2 3 it REOEERZE il 0¥
0.253106 54.45456 0.070013 0.128571
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 0.12413162 0.01034430 2.11 0.0225
group 2 0.00608548 0.00304274 0.62 0.5396
sex 2 0.00527898 0.00263949 0.54 0.5853
mon 1 0.00089552 0.00089552 0.18 0.6700
Least Squares Means
group tbil DR/ 2 FeFIg FRUERAE Pr>|t| R/ 2 P OF T
2 0.11513334 0.01440063 <.0001 1
3 0.13698709 0.02130182 <.0001 2
4 0.11262721 0.01313638 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.3363 0.8661
2 0.3363 0.2735
3 0.8661 0.2735
sex tbil D/ 2 Fe 3y L Pr>|t| R/ 2 S DF S
1 0.11617927 0.02220046 <.0001 1
2 0.13756045 0.01139434 <.0001 2
3 0.11100792 0.03267124 0.0010 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.3865 0.9017
2 0.3865 0.4859
3 0.9017 0.4859

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: tp (breed: 1)

5135 (2012)

ZEBA H A P95 F i Pr>F
Model 17 23.22811146 1.36635950 6.29 <.0001
Error 101 21.93113224 0.21713992
Corrected Total 118 45.15924370

R2 % EEIRRE  BUEORIERE tp O
0.514360 7.063043 0.465983 6.597479
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 4.44386426 0.37032202 1.71 0.0764
group 2 0.50199141 0.25099571 1.16 0.3189
sex 2 0.35065686 0.17532843 0.81 0.4489
mon 1 7.31844948 7.31844948 33.70 <.0001
Least Squares Means
group tp DI/ 2 Fefdy B Pr>[t| /2 VI OE T
2 6.62585323 0.09584571 <.0001 1
3 6.81667904 0.14177767 <.0001 2
4 6.59370268 0.08743127 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.2079 0.7452
2 0.2079 0.1331
3 0.7452 0.1331
sex tp DI/ 2 eIy e Pr>|t| /2 S OF T
1 6.54097669 0.14775869 <.0001 1
2 6.60479950 0.07583684 <.0001 2
3 6.89045875 0.21744868 <.0001 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.6973 02115
2 0.6973 0.2610
3 02115 0.2610

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: glu (breed: 1)

ZEBA H A P95 F i Pr>F
Model 17 18477.78496 1086.92853 8.60 <.0001
Error 101 12762.96294 126.36597
Corrected Total 118 31240.74790

R2 3 it SREORERZE o
0.591464 15.94600 11.24126 70.49580
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 7853.343558 654.445297 5.18 <.0001
group 2 14.750106 7.375053 0.06 0.9433
sex 2 1871.169810 935.584905 7.40 0.0010
mon 1 2350.244080 2350.244080 18.60 <.0001
Least Squares Means
group glu DI/ 2 FeFiy FRUERAE Pr>|t| /N 2 P OF S
2 72.3943900 2.3121602 <.0001 1
3 73.1705701 3.4202122 <.0001 2
4 73.1694346 2.1091720 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.8312 0.7453
2 0.8312 0.9997
3 0.7453 0.9997
sex glu D/ 2 FF-1Y R Pr>[t| /2 I OFS
1 82.4516679 3.5644970 <.0001 1
2 67.3286294 1.8294708 <.0001 2
3 68.9540974 5.2456825 <.0001 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0002 0.0468
2 0.0002 0.7903
3 0.0468 0.7903

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



Dependent Variable: ua (breed: 1)

5135 (2012)

ZEBA H A P95 F fili Pr>F
Model 17 1.78154824 0.10479696 3.99 <.0001
Error 101 2.65164504 0.02625391
Corrected Total 118 4.43319328

R2 3 it HEORERZE  uvad¥y
0.401866 20.99253 0.162031 0.771849
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 1.31204659 0.10933722 4.16 <.0001
group 2 0.05839080 0.02919540 1.11 0.3329
sex 2 0.21116944 0.10558472 4.02 0.0209
mon 1 0.03668233 0.03668233 1.40 0.2400
Least Squares Means
group ua DI/ 2 Fef iy B Pr>[t| /2 VI OE T
2 0.85520665 0.03332728 <.0001 1
3 0.80738447 0.04929865 <.0001 2
4 0.80619371 0.03040142 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.3631 0.1561
2 0.3631 0.9815
3 0.1561 0.9815
sex ua O/ 2 Iy TR Pr>|t| /2 I OF S
1 0.84983577 0.05137836 <.0001 1
2 0.72013253 0.02636984 <.0001 2
3 0.89881653 0.07561082 <.0001 3
Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0247 0.6134
2 0.0247 0.0446
3 0.6134 0.0446

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: tg (breed: 1)

ZEBA H A P95 F i Pr>F
Model 17 9197.38433 541.02261 2.52 0.0023
Error 101 21671.79214 214.57220
Corrected Total 118 30869.17647

R2 % EEIRRE  BUEORIERE tg O
0.297947 61.41080 14.64828 23.85294
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 4604.329636 383.694136 1.79 0.0600
group 2 485.059679 242.529839 1.13 0.3270
sex 2 504.937346 252.468673 1.18 0.3125
mon 1 374.543240 374.543240 1.75 0.1894
Least Squares Means
group tg DR/ 2 Fefdy e ER Pr>[t| /N 2 TV OE T
2 22.1303968 3.0129338 <.0001 1
3 15.1457932 4.4568161 0.0010 2
4 19.6497296 2.7484235 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.1431 0.4256
2 0.1431 0.3328
3 0.4256 0.3328
sex tg DI/ 2 eIy SRR Pr>|t| /2 S OF T
1 17.4179155 4.6448310 0.0003 1
2 23.9461922 2.3839500 <.0001 2
3 15.5618118 6.8355531 0.0249 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.2073 0.8322
2 0.2073 0.2937
3 0.8322 0.2937

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



HEFE IR EE R AL 28 1375 (2012)

Dependent Variable: alp (breed: 1)

ZEBA H A P95 F fili Pr>F
Model 17 3274238.420 192602.260 5.57 <.0001
Error 101 3489369.160 34548.210
Corrected Total 118 6763607.580

R2 3 EEIRE  BUEORERE  alp Oy
0.484096 51.78024 185.8715 358.9622
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 1117490.953 93124.246 2.70 0.0034
group 2 149383.837 74691.918 2.16 0.1204
sex 2 82023.790 41011.895 1.19 0.3093
mon 1 291955.819 291955.819 8.45 0.0045
Least Squares Means
group alp O/ 2 FeFdy e R Pr>|t| w2 EFHOFS
2 332.019392 38.230998 <.0001 1
3 399.543262 56.552363 <.0001 2
4 283.790432 34.874638 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.2635 0.2231
2 0.2635 0.0515
3 0.2231 0.0515
sex alp DI/ 2 FEF- TR Pr>|t] /2 I OF S
1 334.331887 58.938077 <.0001 1
2 404.295502 30.249847 <.0001 2
3 276.725698 86.736064 0.0019 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.2863 0.6045
2 0.2863 0.2086
3 0.6045 0.2086

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: cre (breed: 1)

ZEBA H A P95 F fili Pr>F
Model 17 7.69712994 0.45277235 9.19 <.0001
Error 101 4.97782804 0.04928543
Corrected Total 118 12.67495798

R2 3 EEIRE  BUOEORERE e 0y
0.607271 19.22735 0.222003 1.154622
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 2.17903127 0.18158594 3.68 0.0001
group 2 0.00223753 0.00111876 0.02 0.9776
sex 2 0.43863586 0.21931793 4.45 0.0141
mon 1 1.26223913 1.26223913 25.61 <.0001
Least Squares Means
group cre DI/ 2 FeFIy e R Pr>|t| w2 EFHOFS
2 1.21485503 0.04566276 <.0001 1
3 1.20762504 0.06754563 <.0001 2
4 1.22137399 0.04165395 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.9199 0.8900
2 0.9199 0.8450
3 0.8900 0.8450
sex cre DI/ 2 FE -y TR Pr>|t] /N2 FEFHOFS
1 1.31746816 0.07039510 <.0001 1
2 1.09190464 0.03613014 <.0001 2
3 1.23448126 0.10359676 <.0001 3

Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.0047 0.5323
2 0.0047 0.2391
3 0.5323 0.2391

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



HEFE IR EE R AL 28 1375 (2012)

Dependent Variable: tcho (breed: 1)

ZEBA H FI5H0 SRR ] F i Pr>F
Model 17 32934.51112 1937.32418 4.96 <.0001
Error 101 39455.95107 390.65298
Corrected Total 118 72390.46218

R2 3 it REOEERZE  tcho DY
0.454956 15.94812 19.76494 123.9328
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 17925.26405 1493.77200 3.82 <.0001
group 2 1844.15126 922.07563 2.36 0.0996
sex 2 699.47485 349.73742 0.90 0.4117
mon 1 3827.63877 3827.63877 9.80 0.0023

Least Squares Means

group tcho DR/ 2 5E-4 PRAERE Pr>|t| b 2 TR O
2 122.013417 4.065355 <.0001 1
3 128.470350 6.013586 <.0001 2
4 116.035244 3.708451 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3
1 0.3143 0.1561
2 0.3143 0.0492
3 0.1561 0.0492
sex tcho D/ 2 -3 RS Pr>|t| /N 2 FES I D F5
1 119.881353 6.267275 <.0001 1
2 127.895326 3.216666 <.0001 2
3 118.742331 9.223219 <.0001 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.2509 0.9232
2 0.2509 0.3952
3 0.9232 0.3952

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: alb (breed: 1)

ZEBA H A P95 F i Pr>F
Model 17 4.95908531 0.29171090 5.12 <.0001
Error 101 5.75679705 0.05699799
Corrected Total 118 10.71588235

R2 3 iRt REORERZE  alb 0¥y
0.462779 7.034008 0.238743 3.394118
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 3.05274229 0.25439519 4.46 <.0001
group 2 0.10728137 0.05364068 0.94 0.3936
sex 2 0.09830979 0.04915490 0.86 0.4252
mon 1 0.22670006 0.22670006 3.98 0.0488
Least Squares Means
group alb DR/ 2 P34 FRUERAE Pr>|t| /N 2 P OF S
2 3.43994931 0.04910578 <.0001 1
3 3.51960804 0.07263865 <.0001 2
4 3.41620958 0.04479471 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.3042 0.6396
2 0.3042 0.1735
3 0.6396 0.1735
sex alb DI/ 2 FEF-y R Pr>|t| /2 I OFS
1 3.44447105 0.07570298 <.0001 1
2 3.38693375 0.03885440 <.0001 2
3 3.54436212 0.11140808 <.0001 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.4941 0.4846
2 0.4941 0.2268
3 0.4846 0.2268

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



Dependent Variable: cpk (breed: 1)

5135 (2012)

ZEBA H A P95 F i Pr>F
Model 17 729997.861 42941.051 1.02 0.4485
Error 101 4271044.219 42287.567
Corrected Total 118 5001042.080

R2 3 it REORERZE ok DY
0.145969 146.2489 205.6394 140.6092
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 435353.4474 36279.4540 0.86 0.5914
group 2 244064.9012 122032.4506 2.89 0.0604
sex 2 322.8189 161.4095 0.00 0.9962
mon 1 3869.9466 3869.9466 0.09 0.7629
Least Squares Means
group cpk DI/ 2 FeFiy FRUERAE Pr>|t| /2 VI OE T
2 172.938270 42.296965 <.0001 1
3 223.419996 62.566856 0.0005 2
4 92.339086 38.583647 0.0185 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.4491 0.0670
2 0.4491 0.0463
3 0.0670 0.0463
sex cpk DR/ 2 eI e Pr>|t| /2 S OF T
1 158.833339 65.206297 0.0166 1
2 160.505020 33.466998 <.0001 2
3 169.358992 95.960672 0.0806 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.9816 0.9318
2 0.9816 0.9369
3 0.9318 0.9369

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: lap (breed: 1)

ZEBA H A P95 F fili Pr>F
Model 17 512.664443 30.156732 5.59 <.0001
Error 101 544.730515 5.393371
Corrected Total 118 1057.394958

R2 3 EEIRE  BUEORERE  lap DY
0.484837 19.79665 2.322363 11.73109
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 398.6935766 33.2244647 6.16 <.0001
group 2 4.7275012 2.3637506 0.44 0.6464
sex 2 33.9312803 16.9656401 3.15 0.0473
mon 1 3.7462155 3.7462155 0.69 0.4066
Least Squares Means
group lap D/ 2 eIy e R Pr>|t| w2 EHEHOEFS
2 10.7638881 0.4776756 <.0001 1
3 11.3461097 0.7065911 <.0001 2
4 10.6613330 0.4357397 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.4396 0.8352
2 0.4396 0.3530
3 0.8352 0.3530
sex lap D/ 2 Y R Pr>|t] /2 I OFS
1 11.7713738 0.7363993 <.0001 1
2 12.0793278 0.3779554 <.0001 2
3 8.9206292 1.0837200 <.0001 3

Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.7065 0.0422
2 0.7065 0.0137
3 0.0422 0.0137

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



Dependent Variable: ip (breed: 1)

5135 (2012)

ZEBA H A P95 F i Pr>F
Model 17 231.8980264 13.6410604 8.96 <.0001
Error 101 153.7394526 1.5221728
Corrected Total 118 385.6374790

R2 % EEIRRE  BUEORIERE ip OF
0.601337 18.33505 1.233764 6.728992
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 69.44592096 5.78716008 3.80 <.0001
group 2 0.79434738 0.39717369 0.26 0.7709
sex 2 29.72393920 14.86196960 9.76 0.0001
mon 1 44.22653463 44.22653463 29.05 <.0001
Least Squares Means
group ip DI/ 2 ey B Pr>[t| /2 VI OE T
2 7.42265685 0.25376682 <.0001 1
3 7.14321524 0.37537899 <.0001 2
4 7.31416783 0.23148823 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.4849 0.6787
2 0.4849 0.6620
3 0.6787 0.6620
sex ip D/ 2 Sy e Pr>|t| /2 S OF T
1 7.92536027 0.39121470 <.0001 1
2 6.17230408 0.20079014 <.0001 2
3 7.78237557 0.57573007 <.0001 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.0001 0.8463
2 0.0001 0.0179
3 0.8463 0.0179

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

_80_



S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: mg (breed: 1)

ZEBA H A P95 F fili Pr>F
Model 17 2.39330952 0.14078291 2.03 0.0159
Error 101 7.00311905 0.06933781
Corrected Total 118 9.39642857

R2 3 it REORERE  mg ¥
0.254704 12.20692 0.263321 2.157143
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 1.04681534 0.08723461 1.26 0.2553
group 2 0.32063275 0.16031637 2.31 0.1043
sex 2 0.58593192 0.29296596 423 0.0173
mon 1 0.01633205 0.01633205 0.24 0.6285
Least Squares Means
group mg D/ 2 Fefy FRUERAE Pr>|t| /N 2 P OF S
2 2.18463462 0.05416116 <.0001 1
3 2.36547414 0.08011670 <.0001 2
4 221049613 0.04940626 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0360 0.6437
2 0.0360 0.0654
3 0.6437 0.0654
sex mg Df/h 2 T R Pr>|t] /2 I OFS
1 2.06977641 0.08349650 <.0001 1
2 2.16632090 0.04285441 <.0001 2
3 2.52450758 0.12287740 <.0001 3

Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.2989 0.0046
2 0.2989 0.0137
3 0.0046 0.0137

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: ca (breed: 1)

5135 (2012)

ZEBA H A P95 F fili Pr>F
Model 17 30.52671607 1.79568918 8.39 <.0001
Error 101 21.60647721 0.21392552
Corrected Total 118 52.13319328

R2 3 iRt HEORERZE cad¥y
0.585552 5.059054 0.462521 9.142437
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 16.99124919 1.41593743 6.62 <.0001
group 2 1.06056416 0.53028208 2.48 0.0889
sex 2 0.50308636 0.25154318 1.18 0.3127
mon 1 3.93122050 3.93122050 18.38 <.0001
Least Squares Means
group ca DI/ 2 3y B Pr>[t| /2 VI OE T
2 9.01594765 0.09513365 <.0001 1
3 9.25519284 0.14072436 <.0001 2
4 8.93119976 0.08678171 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.1125 0.3888
2 0.1125 0.0289
3 0.3888 0.0289
sex ca D/ 2 -y TR Pr>|t| /2 I OF S
1 9.24531948 0.14666095 <.0001 1
2 9.13477159 0.07527343 <.0001 2
3 8.82224918 0.21583319 <.0001 3
Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.4976 0.1283
2 0.4976 0.2157
3 0.1283 0.2157

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: Idh (breed: 1)

ZEBA H A P95 F i Pr>F
Model 17 792598.183 46623.423 1.14 0.3293
Error 101 4135351.023 40944.070
Corrected Total 118 4927949.206

R2 3 it REORERZE  1dho¥
0.160837 19.88260 202.3464 1017.706
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 307100.7718 25591.7310 0.63 0.8165
group 2 206565.2591 103282.6296 2.52 0.0853
sex 2 164738.0458 82369.0229 2.01 0.1391
mon 1 44457716 44457716 0.11 0.7424
Least Squares Means
group 1dh DR/ 2 Fe ¥y FRUERAE Pr>|t| /N 2 P OF S
2 1108.08300 41.61964 <.0001 1
3 1096.98267 61.56494 <.0001 2
4 1015.98299 37.96579 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.8655 0.0339
2 0.8655 0.2081
3 0.0339 0.2081
sex ldh DR/ 2 53y SRR Pr>|t| /2 S OF T
1 1078.14856 64.16212 <.0001 1
2 980.27999 32.93108 <.0001 2
3 1162.62011 94.42401 <.0001 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.1714 0.4856
2 0.1714 0.0997
3 0.4856 0.0997

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: na (breed: 1)

5135 (2012)

ZEBA H A P95 F fili Pr>F
Model 17 24293.17814 1429.01048 2.23 0.0074
Error 101 64832.18740 641.90285
Corrected Total 118 89125.36555

R2 3 it HEORERZE na ¥y
0.272573 17.63341 25.33580 143.6807
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 20829.86803 1735.82234 2.70 0.0033
group 2 2818.86680 1409.43340 2.20 0.1166
sex 2 344.51700 172.25850 0.27 0.7652
mon 1 693.24673 693.24673 1.08 0.3012
Least Squares Means
group na DOF/ 2 ey B Pr>[t| /2 VI OE T
2 153.690261 5.211197 <.0001 1
3 141.523193 7.708549 <.0001 2
4 143.425619 4.753698 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.1403 0.0585
2 0.1403 0.8126
3 0.0585 0.8126
sex na O/ 2 I TR Pr>|t| /2 I OF S
1 141.200778 8.033741 <.0001 1
2 146.550050 4.123301 <.0001 2
3 150.888245 11.822834 <.0001 3
Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.5490 0.5230
2 0.5490 0.7528
3 0.5230 0.7528

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: k (breed: 1)

ZEBA H A P95 F i Pr>F
Model 17 11.09637916 0.65272819 271 0.0010
Error 101 24.29236033 0.24051842
Corrected Total 118 35.38873950

R2 % EEIRRE  BUEORIERE k Oy
0.313557 10.27569 0.490427 4.772689
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 9.08673682 0.75722807 3.15 0.0008
group 2 1.02490350 0.51245175 2.13 0.1241
sex 2 0.31713073 0.15856536 0.66 0.5194
mon 1 0.00072267 0.00072267 0.00 0.9564
Least Squares Means
group k DR/ 2 ety FRUERAE Pr>|t| /N 2 P OF S
2 4.90665553 0.10087349 <.0001 1
3 4.64616884 0.14921489 <.0001 2
4 4.72421212 0.09201764 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.1033 0.0819
2 0.1033 0.6156
3 0.0819 0.6156
sex k D/ 2 Fe 3y SRR Pr>|t| /2 S OF T
1 4.60868559 0.15550966 <.0001 1
2 4.77926300 0.07981501 <.0001 2
3 4.88908789 0.22885537 <.0001 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.3243 0.3401
2 0.3243 0.6805
3 0.3401 0.6805

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



Dependent Variable: cl (breed: 1)

5135 (2012)

ZEBA H A P95 F i Pr>F
Model 17 794.860080 46.756475 4.58 <.0001
Error 101 1029.992861 10.197949
Corrected Total 118 1824.852941

R2 3 EEIRRE  BUEORIERE cl OFY
0.435575 3.074076 3.193423 103.8824
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
inst 12 415.1344336 34.5945361 3.39 0.0003
group 2 20.5665313 10.2832657 1.01 0.3685
sex 2 180.8424536 90.4212268 8.87 0.0003
mon 1 32.0265896 32.0265896 3.14 0.0794
Least Squares Means
group cl O/ 2 FeFiy FRUERAE Pr>|t| /2 VI OE T
2 103.174464 0.656840 <.0001 1
3 101.902592 0.971615 <.0001 2
4 102.429367 0.599175 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.2205 0.2730
2 0.2205 0.6028
3 0.2730 0.6028
sex cl D/ 2 ey e Pr>|t| /2 S OF T
1 99.767912 1.012604 <.0001 1
2 104.489648 0.519717 <.0001 2
3 103.248863 1.490196 <.0001 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 <.0001 0.0706
2 <.0001 0.4753
3 0.0706 0.4753

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

22 FIVAREA 5B

SHEEROKEDEM
S pi&i2 fil
inst 4 891321
group 3 234

SHTT—% " bbw

Number of Observations Read : 25
Number of Observations Used : 23

PEEROKEDH
= K it fif
inst 4 891321
group 3 234

SPHTT—% :  breath, beat, trect, bw, ht, wbc, rbc, hgb

Number of Observations Read : 25
Number of Observations Used : 25

SHTT =% got, gpt, ggt, bun, tbil, tp, glu, ua, tg, alp, cre, tcho,
alb, cpk, lap, ip, mg, ca, Idh, na, k, cl

Number of Observations Read : 25
Number of Observations Used : 24

NOTE: Variables in each group are consistent with respect to the presence or absence of missing values.

Dependent Variable: bbw (breed: 2)

ZEEA H HI B2 STl RR=R F# Pr>F
Model 4 276.4728666 69.1182167 2.04 0.1318
Error 18 610.1836551 33.8990920
Corrected Total 22 886.6565217

R2 3 LRI MAOIEHEFE  bbw OF
0.311815 13.31008 5.822293 43.74348
ZE)A H Type III -5 S F fi Pr>F
inst 2 67.2807085 33.6403543 0.99 0.3901
group 2 266.5684282 133.2842141 3.93 0.0383

Least Squares Means

group bbw D/l 2 FeF- it R Pr>|t| i/ 2 TP OFH
2 49.5042184 2.4665111 <.0001 1
3 42.0130122 2.7926383 <.0001 2
4 41.1488371 1.7638943 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(;j)

i/ 1 2 3

1 0.0776 0.0121

2 0.0776 0.7974
0.0121 0.7974

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



Dependent Variable: breath (breed: 2)

5135 (2012)

2B H A RRER ] F fili Pr>F
Model 6 702.396017 117.066003 2.99 0.0329
Error 18 703.603983 39.089110
Corrected Total 24 1406.000000
R2 % ZEREL MMAEDOIEHE(FAE  breath O3
0.499570 24.23306 6.252128 25.80000
i) HHEZ Type TIT )5 H 39 F fili Pr>F
inst 3 118.8067196 39.6022399 1.01 0.4099
group 2 174.1213013 87.0606506 2.23 0.1367
mon 1 21.0035489 21.0035489 0.54 0.4730
Least Squares Means
group breath DR/ 2 FeF-1y eI Pr>|t| /N 2 TP OF 5
2 19.6798837 3.1660659 <.0001 1
3 30.2154498 3.9140949 <.0001 2
4 23.5351603 2.1380130 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0509 0.2666
2 0.0509 0.0981
3 0.2666 0.0981

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

Dependent Variable: beat (breed: 2)

ZH)A H P RR=R F & Pr>F
Model 6 979.136251 163.189375 1.10 0.4000
Error 18 2670.303749 148.350208
Corrected Total 24 3649.440000

R2 % LERE MAEOHERZE  beat DY
0.268298 18.09256 12.17991 67.32000
ZEB A H Type I - J5 401 TS F{H Pr>F
inst 3 332.3874269 110.7958090 0.75 0.5382
group 2 199.8004738 99.9002369 0.67 0.5224
mon 1 0.0013790 0.0013790 0.00 0.9976
Least Squares Means
group beat D/ 2 Fe -1y RiE R Pr>|t| /N 2 P OF
2 64.6142109 6.1678831 <.0001 1
3 75.0918226 7.6251350 <.0001 2
4 66.8975043 4.1651104 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
0.2997 0.7315
2 0.2997 0.2865
3 0.7315 0.2865

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: trect (breed: 2)

ZH)H H Rkl RR=Ry] F fif Pr>F
Model 6 0.73715928 0.12285988 1.25 0.3261
Error 18 1.76284072 0.09793560
Corrected Total 24 2.50000000

R2 7 LRI MAEDOERE  trect O
0.294864 0.806563 0.312947 38.80000
Z2H) B Type I /5701 RRCR F & Pr>F
inst 3 0.36929703 0.12309901 1.26 0.3188
group 2 0.26654076 0.13327038 1.36 0.2816
mon 1 0.02650383 0.02650383 0.27 0.6093

Least Squares Means

group trect DR/ 2 Fefdg PRERRE Pr>[t| BN 2 T OF S
2 38.7539593 0.1584756 <.0001 1
3 39.0277247 0.1959177 <.0001 2
4 38.7138409 0.1070170 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

i/ 1 2 3

1 0.2918 0.8143
2 0.2918 0.1189
3 0.8143 0.1189

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

Dependent Variable: bw (breed: 2)

ZH)A H A RRCR ] F & Pr>F
Model 6 419712.1148 69952.0191 15.64 <.0001
Error 18 80506.8452 4472.6025
Corrected Total 24 500218.9600

R2 % LERE HMEOFERE  bw DT
0.839057 9.354022 66.87752 714.9600
2B A H Type I - J5 401 TS F{H Pr>F
inst 3 56077.40269 18692.46756 4.18 0.0207
group 2 60366.89765 30183.44883 6.75 0.0065
mon 1 7099.02592 7099.02592 1.59 0.2238

Least Squares Means

group bw D/ 2 FeF D it 2 e Pr>|t| i/ 2 TP OFH
2 840.999644 33.866648 <.0001 1
3 653.583813 41.868134 <.0001 2
4 727.410145 22.869812 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(;j)

i/ 1 2 3

1 0.0027 0.0054

2 0.0027 0.0883
0.0054 0.0883

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: ht (breed: 2)

5135 (2012)

ZEh A H i A RRER ] F fili Pr>F
Model 6 68.2469168 11.3744861 1.75 0.1657
Error 18 116.7130832 6.4840602
Corrected Total 24 184.9600000

R2 LBRE  BEOBRERE  hoOTY
0.368982 8.224747 2.546382 30.96000
i) HHEZ Type TIT )5 H 39 F fili Pr>F
inst 3 33.78208202 11.26069401 1.74 0.1953
group 2 0.10013042 0.05006521 0.01 0.9923
mon 1 0.01512193 0.01512193 0.00 0.9620
Least Squares Means
group ht D/ 2 1y FRAERE Pr>|t| /N 2 TP OF 5
2 32.0976130 1.2894829 <.0001 1
3 32.3520791 1.5941419 <.0001 2
4 32.2004777 0.8707750 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 3
1 0.9026 0.9410
2 0.9026 0.9236
3 0.9410 0.9236

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

Dependent Variable: wbc (breed: 2)

ZH)A H P RR=R F & Pr>F
Model 6 38.5848737 6.4308123 1.63 0.1960
Error 18 70.9865041 3.9436947
Corrected Total 24 109.5713777

R2 % LERE MAEDEERE  wbe DF
0.352144 24.16689 1.985874 8.217333
ZEB A H Type III -5 Ty F 1 Pr>F
inst 3 26.20652422 8.73550807 2.22 0.1215
group 2 0.67450412 0.33725206 0.09 0.9184
mon 1 0.67552566 0.67552566 0.17 0.6839
Least Squares Means
group whe DI/ 2 T R Pr>|t| /N 2 S D5
2 8.93311864 1.00564268 <.0001 1
3 9.59463617 1.24324035 <.0001 2
4 9.22433515 0.67910055 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

i/ 1 2 3

0.6841 0.7882
2 0.6841 0.7643
3 0.7882 0.7643

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: rbc (breed: 2)

2B H A RRER ] F fif Pr>F
Model 6 6.64865101 1.10810850 5.54 0.0021
Error 18 3.60263521 0.20014640
Corrected Total 24 10.25128622
R2 7 LRI MAEDOHEEFA  tbe DI
0.648567 7.224929 0.447377 6.192133
ZEE) Bt EE Type I /5701 RRCR F fif Pr>F
inst 3 3.25506734 1.08502245 5.42 0.0078
group 2 0.38713390 0.19356695 0.97 0.3991
mon 1 0.09135819 0.09135819 0.46 0.5079
Least Squares Means
group rbe DR/ 2 FEF- T Pr>|t| /N 2 TP OF 5
2 6.30819764 0.22655098 <.0001 1
3 6.71820450 0.28007694 <.0001 2
4 6.63237079 0.15298764 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

i/ 1 2 3

1 0.2702 0.1946
2 0.2702 0.7577
3 0.1946 0.7577

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

Dependent Variable: hgb (breed: 2)

ZEEA H P RR=R F & Pr>F
Model 6 9.57321062 1.59553510 4.37 0.0068
Error 18 6.57141159 0.36507842
Corrected Total 24 16.14462222

R2 % LERE MAEOFAERZE  hgb OFYY
0.592966 5.639160 0.604217 10.71467
ZEB A H Type III -5 Ty F 1 Pr>F
inst 3 5.36453216 1.78817739 4.90 0.0116
group 2 0.06360108 0.03180054 0.09 0.9170
mon 1 0.01756258 0.01756258 0.05 0.8289
Least Squares Means
group hgb D/ 2 TR Pr>|t| &/ 2 S D5
2 11.2643160 0.3059744 <.0001 1
3 11.1127243 0.3782653 <.0001 2
4 11.2671887 0.2066215 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(;j)

i/ 1 2 3

1 0.7590 0.9930

2 0.7590 0.6813
0.9930 0.6813

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: got (breed: 2)

5135 (2012)

2B H A RRER ] F fili Pr>F
Model 5 1726.555316 345.311063 0.82 0.5484
Error 18 7538.403018 418.800168
Corrected Total 23 9264.958333
R2 % LRI MEDEMERA  got DT
0.186353 29.85718 20.46461 68.54167
ZEE) Bt EE Type TIT )5 H RRCR F fif Pr>F
inst 2 57.584209 28.792104 0.07 0.9338
group 2 1576.898643 788.449322 1.88 0.1810
mon 1 423.481437 423.481437 1.01 0.3279
Least Squares Means
group got DR/ 2 FeF1g FRAERE Pr>|t| /N 2 TP OF 5
2 54.5555283 9.1155929 <.0001 1
3 72.9049928 11.3661210 <.0001 2
4 75.8137649 6.1001619 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

i/ 1 2 3

1 0.2803 0.0693
2 0.2803 0.8191
3 0.0693 0.8191

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

Dependent Variable: gpt (breed: 2)

ZEEA H P RR=R F & Pr>F
Model 5 141.9955943 28.3991189 0.67 0.6500
Error 18 760.9627390 42.2757077
Corrected Total 23 902.9583333

R2 3 LRI MEOFERE  gpt OFY
0.157256 20.50558 6.501977 31.70833
ZEB A H Type III -5 Ty F 1 Pr>F
inst 2 5.7199450 2.8599725 0.07 0.9348
group 2 133.9428050 66.9714025 1.58 0.2324
mon 1 10.9986392 10.9986392 0.26 0.6162
Least Squares Means
group gpt DI/ 2 e f-y itk e Pr>|t| /N 2 S D5
2 31.5679627 2.8961893 <.0001 1
3 26.8440402 3.6112229 <.0001 2
4 33.5976951 1.9381321 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

i/ 1 2 3

0.3790 0.5688
2 0.3790 0.1071
3 0.5688 0.1071

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: ggt (breed: 2)

2B H A RRER ] F fili Pr>F
Model 5 2064.990921 412.998184 2.79 0.0488
Error 18 2661.634079 147.868560
Corrected Total 23 4726.625000
R2 7 ZEREL FEOBERSE  get T
0.436885 31.89540 12.16012 38.12500
ZEE) Bt EE Type TIT )5 H 39 F fif Pr>F
inst 2 269.852547 134.926273 0.91 0.4193
group 2 1576.759863 788.379932 5.33 0.0152
mon 1 928.176017 928.176017 6.28 0.0221
Least Squares Means
group ggt D/ 2 Fe Y (LAUEES 2 Pr>|t| T/ 2 EFHOFS
2 24.0234462 5.4165084 0.0003 1
3 45.3832521 6.7537779 <.0001 2
4 45.3736316 3.6247317 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0427 0.0043
2 0.0427 0.9990
3 0.0043 0.9990

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

Dependent Variable: bun (breed: 2)

ZEEA H P RR=R F & Pr>F
Model 5 347.5027293 69.5005459 5.70 0.0025
Error 18 219.5218540 12.1956586
Corrected Total 23 567.0245833

R2 3 LRI MAOEIEFE  bun O
0.612853 27.38108 3.492228 12.75417
ZEB A H Type III -5 Ty F 1 Pr>F
inst 2 328.9942557 164.4971278 13.49 0.0003
group 2 6.0287179 3.0143589 0.25 0.7836
mon 1 15.0866780 15.0866780 1.24 0.2807
Least Squares Means
group bun DR/ 2 FF- R Pr>|t| &/ 2 S D5
2 13.0778056 1.5555505 <.0001 1
3 12.7397723 1.9395969 <.0001 2
4 13.9201941 1.0409756 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(;j)

i/ 1 2 3

1 0.9057 0.6591

2 0.9057 0.5878
0.6591 0.5878

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: tbil (breed: 2)

5135 (2012)

2B H A RRER ] F fili Pr>F
Model 5 0.00038161 0.00007632 0.68 0.6429
Error 18 0.00201422 0.00011190
Corrected Total 23 0.00239583
R2 % LRI MAEOEEREFEA il OFY
0.159281 10.36245 0.010578 0.102083
ZEE) Bt EE Type TIT )5 H RRCR F fif Pr>F
inst 2 0.00026845 0.00013422 1.20 0.3243
group 2 0.00011517 0.00005758 0.51 0.6063
mon 1 0.00003706 0.00003706 0.33 0.5721
Least Squares Means
group thil D) 2 -3y FRAERE Pr>|t| /N 2 TP 0T
2 0.10080529 0.00471193 <.0001 1
3 0.09959410 0.00587525 <.0001 2
4 0.10462388 0.00315323 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

i/ 1 2 3

1 0.8885 0.5106
2 0.8885 0.4476
3 0.5106 0.4476

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

Dependent Variable: tp (breed: 2)

ZH)A H A RRCR ] F & Pr>F
Model 5 2.76067116 0.55213423 1.22 0.3384
Error 18 8.12172468 0.45120693
Corrected Total 23 10.88239583

R2 % LERE P DA R 2 tp D
0.253682 9.458061 0.671719 7.102083
2B A H Type 1T £ J5H1 TS F{H Pr>F
inst 2 1.26929366 0.63464683 1.41 0.2707
group 2 1.43231745 0.71615873 1.59 0.2318
mon 1 0.06483782 0.06483782 0.14 0.7091
Least Squares Means
group tp D/ 2 Fe Yy R R Pr>|t| /N2 FEFHOFS
2 7.36635009 0.29920536 <.0001 1
3 7.30156393 0.37307550 <.0001 2
4 6.85007180 0.20022847 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
0.9060 0.1701
2 0.9060 0.2869
3 0.1701 0.2869

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: glu (breed: 2)

Moy b— BT BB, BRI T — 8 4

ZH)H H Rkl RR=Ry] F fif Pr>F
Model 5 352.3925974 70.4785195 2.01 0.1264
Error 18 632.2636526 35.1257585
Corrected Total 23 984.6562500

R2 7 LRI MAEDOEEEFA  glu 0P
0.357884 8.111820 5.926699 73.06250
Z2H) B Type I /5701 RR=R F & Pr>F
inst 2 231.5344229 115.7672114 3.30 0.0603
group 2 41.7040551 20.8520275 0.59 0.5628
mon 1 241.5661150 241.5661150 6.88 0.0173
Least Squares Means
group glu DR/ 2 e (LAUEES 2 Pr>|t| T/ 2 EFHOFS
2 74.3840145 2.6399418 <.0001 1
3 71.5894204 3.2917111 <.0001 2
4 70.9448424 1.7666511 <.0001 3

Least Squares Means for effect group

Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.5656 0.2949
2 0.5656 0.8610
3 0.2949 0.8610

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

Dependent Variable: ua (breed: 2)

ZH)A H A RRCR ] F & Pr>F
Model 5 0.15974613 0.03194923 1.03 0.4280
Error 18 0.55650387 0.03091688
Corrected Total 23 0.71625000

R2 % LERE MEOHERE ua DY
0.223031 24.67817 0.175832 0.712500
2B A H Type 1T £ J5H1 TS F{H Pr>F
inst 2 0.08213891 0.04106945 1.33 0.2897
group 2 0.05272508 0.02636254 0.85 0.4428
mon 1 0.00863996 0.00863996 0.28 0.6035
Least Squares Means
group ua DR/ 2 Fef-1y R Pr>|t| &/ 2 S D5
2 0.63562916 0.07832120 <.0001 1
3 0.80182326 0.09765775 <.0001 2
4 0.74893413 0.05241261 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
0.2559 0.2464
2 0.2559 0.6293
3 0.2464 0.6293

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



Dependent Variable: tg (breed: 2)

5135 (2012)

ZEh A H i A RRER ] F fili Pr>F
Model 5 353.949734 70.789947 0.73 0.6069
Error 18 1733.956516 96.330918
Corrected Total 23 2087.906250

R2 % ZEREL MEOEIERA  tg DT
0.169524 112.9765 9.814832 8.687500
i) HHEZ Type TIT )5 H 39 F fili Pr>F
inst 2 58.83417372 29.41708686 0.31 0.7406
group 2 86.53892090 43.26946045 0.45 0.6451
mon 1 53.14861190 53.14861190 0.55 0.4672
Least Squares Means
group tg DI/ 2 iy FRAERE Pr>|t| /N 2 TP OF 5
2 12.7656204 4.3718409 0.0091 1
3 5.6485842 5.4511948 0.3138 2
4 8.4876784 2.9256393 0.0095 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.3799 0.4283
2 0.3799 0.6424
3 0.4283 0.6424

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

Dependent Variable: alp (breed: 2)

ZEEA H P RR=R F & Pr>F
Model 5 160121.2021 32024.2404 6.82 0.0010
Error 18 84495.6312 4694.2017
Corrected Total 23 244616.8333

R2 3 LRI MEOFERE  alp DT
0.654580 25.52533 68.51424 268.4167
ZEB A H Type III -5 Ty F 1 Pr>F
inst 2 38594.38124 19297.19062 4.11 0.0338
group 2 3419.81553 1709.90776 0.36 0.6997
mon 1 33147.96353 33147.96353 7.06 0.0160
Least Squares Means
group alp Df/) 2 Py RiE R Pr>[t| /N2 PO R
2 275.992564 30.518443 <.0001 1
3 234.899727 38.053072 <.0001 2
4 269.854395 20.422966 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

i/ 1 2 3

0.4661 0.8696
2 0.4661 0.4158
3 0.8696 0.4158

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: cre (breed: 2)

2B H A RRER ] F fili Pr>F
Model 5 0.21628360 0.04325672 1.29 0.3102
Error 18 0.60204973 0.03344721
Corrected Total 23 0.81833333
R2 % LRI MADOEREA e O
0.264298 22.39418 0.182886 0.816667
ZEE) Bt EE Type TIT )5 H RRCR F fif Pr>F
inst 2 0.05498944 0.02749472 0.82 0.4554
group 2 0.14694686 0.07347343 2.20 0.1401
mon 1 0.00300436 0.00300436 0.09 0.7678
Least Squares Means
group cre DE/h 2 Fe P FRAERE Pr>|t| /N 2 P OF 5
2 0.93041600 0.08146319 <.0001 1
3 0.62688378 0.10157546 <.0001 2
4 0.82753445 0.05451523 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

i/ 1 2 3

1 0.0541 0.3094
2 0.0541 0.0901
3 0.3094 0.0901

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

Dependent Variable: tcho (breed: 2)

ZEEA H P RR=R F & Pr>F
Model 5 47362.8733 9472.5747 2.26 0.0925
Error 18 75474.9601 4193.0533
Corrected Total 23 122837.8333

R2 3 LRI MAEOEEFE  tcho D
0.385572 38.67822 64.75379 167.4167
ZEB A H Type III -5 Ty F 1 Pr>F
inst 2 21529.26258 10764.63129 2.57 0.1045
group 2 22400.13763 11200.06881 2.67 0.0964
mon 1 3239.16158 3239.16158 0.77 0.3910
Least Squares Means
group tcho D #w/h 2 Ff-1y itk Pr>|t| &/ 2 S D5
2 124.952005 28.843416 0.0004 1
3 180.682345 35.964501 <.0001 2
4 203.386826 19.302037 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(;j)

i/ 1 2 3

1 0.2995 0.0370

2 0.2995 0.5741
0.0370 0.5741

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.



Dependent Variable: alb (breed: 2)

5135 (2012)

2B H A RRER ] F fili Pr>F
Model 5 0.10527267 0.02105453 0.30 0.9044
Error 18 1.24878983 0.06937721
Corrected Total 23 1.35406250
R2 7 LERE BEOFEERE ab Oy
0.077746 7.676373 0.263396 3.431250
ZEE) Bt EE Type TIT )5 H 39 F fif Pr>F
inst 2 0.02285142 0.01142571 0.16 0.8494
group 2 0.06276591 0.03138295 0.45 0.6432
mon 1 0.01259479 0.01259479 0.18 0.6751
Least Squares Means
group alb O/ 2 FeF Iy (LAUEES Pr>|t| T/ 2 EFIHOFS
2 3.41051226 0.11732483 <.0001 1
3 3.36293392 0.14629089 <.0001 2
4 3.48940780 0.07851387 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.8251 0.5844
2 0.8251 0.4433
3 0.5844 0.4433

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

Dependent Variable: cpk (breed: 2)

ZEEA H P RR=R F & Pr>F
Model 5 362944.610 72588.922 1.03 0.4291
Error 18 1266986.390 70388.133
Corrected Total 23 1629931.000

R2 3 LRI MAOIERE  cpk OFY
0.222675 115.8549 265.3076 229.0000
ZEB A H Type III -5 Ty F 1 Pr>F
inst 2 226900.5372 113450.2686 1.61 0.2270
group 2 138939.3048 69469.6524 0.99 0.3920
mon 1 103618.2319 103618.2319 1.47 0.2407
Least Squares Means
group cpk D/ 2 eI R Pr>|t| /N 2 S D5
2 371.601914 118.176526 0.0056 1
3 101.177249 147.352861 0.5011 2
4 188.062271 79.083824 0.0287 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

i/ 1 2 3

0.2219 0.2146
2 0.2219 0.5994
3 0.2146 0.5994

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: lap (breed: 2)

ZH)H H Rkl RR=Ry] F fif Pr>F
Model 5 49.09538185 9.81907637 5.92 0.0021
Error 18 29.86295149 1.65905286
Corrected Total 23 78.95833333

R2 7 LEIREL MAEOHERE  lap O
0.621788 15.22809 1.288042 8.458333
Z2H) B Type I /5701 RR=R F & Pr>F
inst 2 39.73503537 19.86751769 11.98 0.0005
group 2 0.64672883 0.32336442 0.19 0.8246
mon 1 0.07150364 0.07150364 0.04 0.8379
Least Squares Means
group lap D/ 2 FeFIy (LAUEES 2 Pr>|t| T/ 2 EFHOFS
2 8.57796080 0.57373535 <.0001 1
3 8.51991244 0.71538357 <.0001 2
4 8.88022962 0.38394415 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

i/ 1 2 3

1 0.9560 0.6678
2 0.9560 0.6533
3 0.6678 0.6533

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

Dependent Variable: ip (breed: 2)

ZH)A H A RRCR ] F & Pr>F
Model 5 11.45310725 2.29062145 4.98 0.0049
Error 18 8.27345525 0.45963640
Corrected Total 23 19.72656250

R2 % LERE FFE DA R ip D
0.580593 11.50312 0.677965 5.893750
2B A H Type 1T £ J5H1 TS F{H Pr>F
inst 2 6.86339613 3.43169806 7.47 0.0044
group 2 3.65165697 1.82582848 3.97 0.0372
mon 1 2.04953153 2.04953153 4.46 0.0490
Least Squares Means
group ip D/ 2 FeFIy TR Pr>|t| /N2 EFHOFS
2 6.08328875 0.30198732 <.0001 1
3 5.02805789 0.37654428 <.0001 2
4 6.19428731 0.20209015 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(;j)
i/j 1 2 3
1 0.0692 0.7643
2 0.0692 0.0116
0.7643 0.0116

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

_99_



Dependent Variable: mg (breed: 2)

5135 (2012)

2B H A RRER ] F fili Pr>F
Model 5 0.12348828 0.02469766 0.31 0.8993
Error 18 1.42484506 0.07915806
Corrected Total 23 1.54833333
R2 % ZEREL MAEDOEEEFA  mg OFH
0.079756 12.18847 0.281350 2.308333
i) HHEZ Type TIT )5 H 39 F fili Pr>F
inst 2 0.02376897 0.01188449 0.15 0.8617
group 2 0.10270955 0.05135477 0.65 0.5345
mon 1 0.00508724 0.00508724 0.06 0.8027
Least Squares Means
group mg D/ 2 Py FriEgiE Pr>|t| /N 2 P OF 5
2 2.31156498 0.12532250 <.0001 1
3 2.16819311 0.15626309 <.0001 2
4 2.35832552 0.08386592 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.5349 0.7609
2 0.5349 0.2844
3 0.7609 0.2844

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

Dependent Variable: ca (breed: 2)

ZH)A H A RRCR ] F & Pr>F
Model 5 1.39188661 0.27837732 2.69 0.0550
Error 18 1.86144672 0.10341371
Corrected Total 23 3.25333333

R2 % LERE P DA R 2 ca D
0.427834 3.569806 0.321580 9.008333
2B A H Type 1T £ J5H1 TS F{H Pr>F
inst 2 0.90910720 0.45455360 4.40 0.0279
group 2 0.10871695 0.05435848 0.53 0.6000
mon 1 0.22132211 0.22132211 2.14 0.1607
Least Squares Means
group ca D/ 2 Fef R Pr>|t| /N 2 S D5
2 9.00543457 0.14324206 <.0001 1
3 8.82584653 0.17860676 <.0001 2
4 9.02683938 0.09585770 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
0.4970 0.9029
2 0.4970 0.3210
3 0.9029 0.3210

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: Idh (breed: 2)

2B H A RRER ] F fili Pr>F
Model 5 241171.6193 48234.3239 2.02 0.1242
Error 18 429724.3807 23873.5767
Corrected Total 23 670896.0000
R2 7 LRI MAEOEEEFEA  1dh O
0.359477 14.71531 154.5108 1050.000
ZEE) Bt EE Type TIT )5 H RRCR F fif Pr>F
inst 2 84922.33073 42461.16537 1.78 0.1973
group 2 31826.71333 15913.35667 0.67 0.5257
mon 1 365.62888 365.62888 0.02 0.9029
Least Squares Means
group 1dh D/ 2 e ¥1y FRAERE Pr>|t| /N 2 P 0T
2 994.82057 68.82405 <.0001 1
3 1057.27493 85.81587 <.0001 2
4 1087.60141 46.05711 <.0001 3

Least Squares Means for effect group

Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.6219 0.2789
2 0.6219 0.7523
3 0.2789 0.7523

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

Dependent Variable: na (breed: 2)

ZH)A H P RR=R F & Pr>F
Model 5 119.1078976 23.8215795 1.93 0.1393
Error 18 222.3504358 12.3528020
Corrected Total 23 341.4583333

R2 3¢ LRI A DR R na N3
0.348821 2.514209 3.514655 139.7917
ZEB A H Type III -5 Ty F 1 Pr>F
inst 2 54.09785402 27.04892701 2.19 0.1409
group 2 3.13291561 1.56645781 0.13 0.8817
mon 1 38.37969244 38.37969244 3.11 0.0949
Least Squares Means
group na O/ 2 FFIg R Pr>|t| &/ 2 S D5
2 140.612841 1.565540 <.0001 1
3 139.332770 1.952053 <.0001 2
4 139.738820 1.047661 <.0001 3

Least Squares Means for effect group

Pr > |t| for HO: LSMean(i)=LSMean(;j)

i/ 1 2 3

1 0.6566 0.6494

2 0.6566 0.8525
0.6494 0.8525

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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5135 (2012)

Dependent Variable: k (breed: 2)

2B H A RRER ] F fili Pr>F
Model 5 2.63624889 0.52724978 2.54 0.0660
Error 18 3.73864695 0.20770261
Corrected Total 23 6.37489583
R2 % LRI A DI 7 k O
0.413536 10.50202 0.455744 4.339583
ZEE) Bt EE Type TIT )5 H RRCR F fif Pr>F
inst 2 1.35766336 0.67883168 3.27 0.0615
group 2 0.42089151 0.21044576 1.01 0.3828
mon 1 0.00276171 0.00276171 0.01 0.9095
Least Squares Means
group k D/ 2 Fe P FRAERE Pr>|t| /N 2 TP OF 5
2 4.49504830 0.20300301 <.0001 1
3 4.02037892 0.25312196 <.0001 2
4 4.40008440 0.13584977 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

i/ 1 2 3

1 0.2124 0.7030
2 0.2124 0.1905
3 0.7030 0.1905

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

Dependent Variable: cl (breed: 2)

ZEEA H P RR=R F# Pr>F
Model 5 145.4294204 29.0858841 1.86 0.1516
Error 18 281.3101629 15.6283424
Corrected Total 23 426.7395833

R2 3 LRI A O R cl DY
0.340792 3.857633 3.953270 102.4792
ZE)A H Type III -5 S F fi Pr>F
inst 2 73.53330468 36.76665234 2.35 0.1237
group 2 2.87665348 1.43832674 0.09 0.9125
mon 1 86.26099096 86.26099096 5.52 0.0304
Least Squares Means
group cl DR/ 2 FeF R Pr>|t| /N 2 S D5
2 102.821930 1.760913 <.0001 1
3 102.226574 2.195661 <.0001 2
4 103.187748 1.178405 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

i/ 1 2 3

0.8538 0.8653
2 0.8538 0.6961
3 0.8653 0.6961

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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23 HEME
PEEBOKEDHM
S pi&i2 [
group 3 234
sex 3 123

SHTT—% " bbw

Number of Observations Read : 15
Number of Observations Used : 11

SEEROKEDHH
¥ K it ([
group 3 234
sex 3 123

W7 —% . breath, beat, trect, ht, wbe, rbe, hgb, got, gpt, ggt,
bun, tbil, tp, glu, ua, tg, alp, cre, tcho, alb, cpk, lap,
ip, mg, ca, ldh, na, k, cl

Number of Observations Read : 15
Number of Observations Used : 15

ST =% bw

Number of Observations Read : 15
Number of Observations Used : 14

NOTE: Variables in each group are consistent with respect to the presence or absence of missing values.
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Dependent Variable: bbw (breed: 3)

5135 (2012)

ZEBA H A P95 F i Pr>F
Model 4 318.2687747 79.5671937 4.59 0.0486
Error 6 103.9130435 17.3188406
Corrected Total 10 422.1818182

R2 3 iRt REORERZE  bbw 0¥y
0.753867 11.03072 4.161591 37.72727
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
group 2 250.0869565 125.0434783 7.22 0.0253
sex 2 8.1369565 4.0684783 0.23 0.7976
Least Squares Means
group bbw DR/ 2 eIy B Pr>[t| /2 VI OE T
2 44.5507246 2.1451397 <.0001 1
3 33.5072464 2.0247540 <.0001 2
4 32.7681159 3.5543706 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0104 0.0324
2 0.0104 0.8475
3 0.0324 0.8475
sex bbw D/ 2 e 5 i 2 e Pr>|t| i/ 2 T o5
1 37.7391304 2.7894316 <.0001 1
2 37.6739130 1.7712908 <.0001 2
3 35.4130435 3.1883235 <.0001 3
Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.9854 0.5661
2 0.9854 0.5617
3 0.5661 0.5617

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: breath (breed: 3)

ZEBA H A P95 F fili Pr>F
Model 5 140.8889704 28.1777941 9.22 0.0024
Error 9 27.5110296 3.0567811
Corrected Total 14 168.4000000

R2 3 Eifet  REOEMERZE  breath DIy
0.836633 7.875519 1.748365 22.20000
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
group 2 13.43902506 6.71951253 2.20 0.1670
sex 2 58.28930534 29.14465267 9.53 0.0060
mon 1 0.44943550 0.44943550 0.15 0.7103
Least Squares Means
group breath D /) 2 3feF-19 FRUERAE Pr>|t| R/ 2 P OF T
2 20.6838236 0.9361368 <.0001 1
3 23.2969707 0.8232304 <.0001 2
4 21.9230533 0.7414399 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0683 0.3445
2 0.0683 0.2462
3 0.3445 0.2462
sex breath O/ 2 -1y 0 i 20 Pr>|t| i/ 2 T o F5
1 18.8715719 0.9543489 <.0001 1
2 24.6369040 0.7681764 <.0001 2
3 22.3953716 0.9209216 <.0001 3

Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.0019 0.0344
2 0.0019 0.0847
3 0.0344 0.0847

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

- 105 -



Dependent Variable: beat (breed: 3)

5135 (2012)

ZEBA H A P95 F fili Pr>F
Model 5 257.5615264 51.5123053 9.12 0.0025
Error 9 50.8384736 5.6487193
Corrected Total 14 308.4000000

R2 3 iRt REORERZE  beat DYy
0.835154 3.590186 2.376703 66.20000
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
group 2 133.2598608 66.6299304 11.80 0.0031
sex 2 8.4832908 4.2416454 0.75 0.4993
mon 1 28.0522240 28.0522240 4.97 0.0528
Least Squares Means
group beat DI/ 2 Hfef1y B Pr>[t| /2 VI OE T
2 62.7183768 1.2725714 <.0001 1
3 70.3696341 1.1190880 <.0001 2
4 64.7254224 1.0079031 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0016 0.2650
2 0.0016 0.0046
3 0.2650 0.0046
sex beat D/ 2 -1y TR Pr>|t| /2 I OF S
1 66.1120142 1.2973286 <.0001 1
2 66.8136036 1.0442483 <.0001 2
3 64.8878155 1.2518881 <.0001 3
Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.7062 0.5402
2 0.7062 0.2519
3 0.5402 0.2519

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: trect (breed: 3)

ZEBA H A P95 F fili Pr>F
Model 5 0.13268319 0.02653664 2.05 0.1652
Error 9 0.11665014 0.01296113
Corrected Total 14 0.24933333

R2 3 iRt REOEMERZE  trect DI
0.532152 0.295911 0.113847 38.47333
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
group 2 0.01984716 0.00992358 0.77 0.4931
sex 2 0.01859905 0.00929953 0.72 0.5139
mon 1 0.05497776 0.05497776 4.24 0.0695
Least Squares Means
group trect DiR/h 2 ey FRUERAE Pr>|t| /N 2 P OF S
2 38.4786128 0.0609577 <.0001 1
3 38.5113818 0.0536057 <.0001 2
4 38.4230878 0.0482798 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.6994 0.5097
2 0.6994 0.2519
3 0.5097 0.2519
sex trect D/ 2 F -1 R Pr>|t| /2 I OFS
1 38.4800384 0.0621436 <.0001 1
2 38.5115786 0.0500207 <.0001 2
3 38.4214654 0.0599669 <.0001 3

Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.7234 0.5407
2 0.7234 0.2622
3 0.5407 0.2622

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: ht (breed: 3)

5135 (2012)

ZEBA H A P95 F i Pr>F
Model 5 153.3521220 30.6704244 2.17 0.1472
Error 9 127.0478780 14.1164309
Corrected Total 14 280.4000000

R2 % iRt SREOCRERE  hto¥
0.546905 11.31682 3.757184 33.20000
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F

group 2 5.4515332 2.7257666 0.19 0.8277

sex 2 123.3838388 61.6919194 437 0.0472

mon 1 21.2497964 21.2497964 1.51 0.2510

Least Squares Means
group ht D/ 2 Fe P PR Pr>[t| b 2 TR O
2 32.8861026 2.0117296 <.0001 1
3 32.7827580 1.7690972 <.0001 2
4 34.1375716 1.5933318 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.9704 0.6503
2 0.9704 0.5831
3 0.6503 0.5831
sex ht D/ 2 73 e Pr>|t| /2 S OF T
1 38.1176729 2.0508669 <.0001 1
2 29.7025646 1.6507878 <.0001 2
3 31.9861947 1.9790326 <.0001 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3
1 0.0161 0.0745
2 0.0161 0.3823
3 0.0745 0.3823

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: wbc (breed: 3)

ZEBA H A P95 F fili Pr>F
Model 5 32.58181772 6.51636354 2.18 0.1457
Error 9 26.85344149 2.98371572
Corrected Total 14 59.43525921

R2 3 iRt REORERZE  wbe OFY
0.548190 23.56897 1.727344 7.328889
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
group 2 0.71223900 0.35611950 0.12 0.8889
sex 2 3.84428855 1.92214428 0.64 0.5477
mon 1 16.40353005 16.40353005 5.50 0.0437
Least Squares Means
group wbe D) 2 fexfiy e ER Pr>[t| /N 2 TV OE T
2 7.61526330 0.92488104 <.0001 1
3 7.59817751 0.81333219 <.0001 2
4 7.12958143 0.73252507 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.9894 0.7015
2 0.9894 0.6785
3 0.7015 0.6785
sex whe D/ 2 -1 R Pr>|t| /2 I OFS
1 7.41321750 0.94287416 <.0001 1
2 6.81685436 0.75894013 <.0001 2
3 8.11295039 0.90984880 <.0001 3

Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.6598 0.6286
2 0.6598 0.2862
3 0.6286 0.2862

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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HEFE IR EE R AL 28 1375 (2012)

Dependent Variable: rbc (breed: 3)

ZEBA H A P95 F fili Pr>F
Model 5 8.88585201 1.77717040 2.30 0.1317
Error 9 6.96750799 0.77416755
Corrected Total 14 15.85336000

R2 3 it REORERE  tbe D¥
0.560503 13.78239 0.879868 6.384000
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F

group 2 0.25611267 0.12805633 0.17 0.8501

sex 2 3.13804772 1.56902386 2.03 0.1876

mon 1 8.10532095 8.10532095 10.47 0.0102

Least Squares Means
group rbe DR/ 2 Fe P34 e R Pr>|t| 5/ 2 EHEHOFS
2 6.51197951 0.47111251 <.0001 1
3 6.50411746 0.41429217 <.0001 2
4 6.22211945 0.37313093 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.9904 0.6539
2 0.9904 0.6251
3 0.6539 0.6251
sex rbe D/ 2 Rl Pr>|t| /N 2 P DR G
1 7.23477529 0.48027778 <.0001 1
2 5.93110956 0.38658614 <.0001 2
3 6.07233156 0.46345544 <.0001 3
Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0825 0.1369
2 0.0825 0.8138
3 0.1369 0.8138

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: hgb (breed: 3)

ZEBA H FI5H0 SRR ] F i Pr>F
Model 5 22.30252350 4.46050470 3.47 0.0506
Error 9 11.57940246 1.28660027
Corrected Total 14 33.88192596

R2 3 it REOEERE  hgb 0¥
0.658242 9.599921 1.134284 11.81556
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
group 2 2.21392949 1.10696475 0.86 0.4551
sex 2 20.16167988 10.08083994 7.84 0.0107
mon 1 3.30950712 3.30950712 2.57 0.1432

Least Squares Means

group hgb DR/ 2 e PRHERRE Pr>t| b 2 TR O
2 11.2797310 0.6073359 <.0001 1
3 12.3535426 0.5340858 <.0001 2
4 11.9023075 0.4810227 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

ifj 1 2 3
1 0.2222 0.4596
2 0.2222 0.5456
3 0.4596 0.5456
sex hgb D/ 2 F -1 R Pr>|t] /N 2 P DR
1 13.7600435 0.6191514 <.0001 1
2 10.3541945 0.4983685 <.0001 2
3 11.4213431 0.5974648 <.0001 3

Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.0033 0.0313
2 0.0033 0.1888
3 0.0313 0.1888

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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5135 (2012)

Dependent Variable: got (breed: 3)

ZEBA H A P95 F fili Pr>F
Model 5 8203.26908 1640.65382 2.74 0.0895
Error 9 5383.96425 598.21825
Corrected Total 14 13587.23333

R2 3 iRt REORERE gt ¥
0.603748 35.17522 24.45850 69.53333
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F

group 2 5502.781128 2751.390564 4.60 0.0421

sex 2 2709.185369 1354.592685 2.26 0.1597

mon 1 1877.740401 1877.740401 3.14 0.1102

Least Squares Means
group got DI/ 2 P34 e R Pr>|t| w2 EFHOFS
2 104.840581 13.095949 <.0001 1
3 60.589397 11.516462 0.0005 2
4 54.776363 10.372265 0.0005 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0335 0.0181
2 0.0335 0.7162
3 0.0181 0.7162
sex got D/ 2 T TR Pr>|t] /2 I OF S
1 96.8377451 13.3507247 <.0001 1
2 57.7005554 10.7462917 0.0005 2
3 65.6680400 12.8830987 0.0006 3
Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0641 0.1497
2 0.0641 0.6343
3 0.1497 0.6343

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: gpt (breed: 3)

ZEBA H A P95 F i Pr>F
Model 5 1983.835170 396.767034 4.67 0.0223
Error 9 765.398163 85.044240
Corrected Total 14 2749.233333

R2 3 it REORERE et D¥
0.721596 27.83283 9.221943 33.13333
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
group 2 105.906898 52.953449 0.62 0.5581
sex 2 1825.943698 912.971849 10.74 0.0041
mon 1 223.094279 223.094279 2.62 0.1398
Least Squares Means
group gpt DI/) 2 Fefdy FRUERAE Pr>|t| /N 2 P OF S
2 38.1110355 4.9377558 <.0001 1
3 35.5083523 4.3422187 <.0001 2
4 31.1189792 3.9108055 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.7049 0.3137
2 0.7049 0.4716
3 0.3137 0.4716
sex gpt DI/ 2 R Pr>|t] /2 I OFS
1 48.2035654 5.0338175 <.0001 1
2 18.4175116 4.0518303 0.0014 2
3 38.1172900 4.8575016 <.0001 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0021 0.2094
2 0.0021 0.0104
3 0.2094 0.0104

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: ggt (breed: 3)

5135 (2012)

ZEBA H A P95 F i Pr>F
Model 5 496.967343 99.393469 1.71 0.2276
Error 9 522.465990 58.051777
Corrected Total 14 1019.433333

R2 3 it REORERE gt O¥
0.487494 27.43999 7.619172 27.76667
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
group 2 215.1121766 107.5560883 1.85 0.2119
sex 2 363.7616146 181.8808073 3.13 0.0927
mon 1 1.6781956 1.6781956 0.03 0.8688
Least Squares Means
group get DF/N 2 Fefdy FRUERAE Pr>|t| R/ 2 P OF S
2 28.5988492 4.0795749 <.0001 1
3 33.5583301 3.5875420 <.0001 2
4 24.2679781 3.2311084 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.3907 0.4443
2 0.3907 0.0864
3 0.4443 0.0864
sex gat D/ 2 T TR Pr>|t] /2 I OF S
1 32.1476055 4.1589411 <.0001 1
2 21.4913181 3.3476231 0.0001 2
3 32.7862337 4.0132689 <.0001 3
Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0983 0.9198
2 0.0983 0.0518
3 0.9198 0.0518

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: bun (breed: 3)

ZEBA H A P95 F fili Pr>F
Model 5 76.2556317 15.2511263 1.87 0.1945
Error 9 73.2287016 8.1365224
Corrected Total 14 149.4843333

R2 3 iRt REOEERE  bun 0¥
0.510125 26.42797 2.852459 10.79333
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F

group 2 14.53869202 7.26934601 0.89 0.4427

sex 2 41.83437818 20.91718909 2.57 0.1309

mon 1 2.80859489 2.80859489 0.35 0.5713

Least Squares Means
group bun D/ 2 FeF1g FRUERAE Pr>|t| /N 2 P OF S
2 10.6958862 1.5273078 <.0001 1
3 11.8385809 1.3431009 <.0001 2
4 9.4256872 1.2096596 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.5925 0.5464
2 0.5925 0.2146
3 0.5464 0.2146
sex bun D/ 2 FeF- TR Pr>|t| /N 2 FEEHOF T
1 8.9726548 1.5570208 0.0003 1
2 13.1784636 1.2532803 <.0001 2
3 9.8090358 1.5024842 0.0001 3

Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)

i 1 2 3
1 0.0838 0.7254
2 0.0838 0.1079
3 0.7254 0.1079

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: thil (breed: 3)

5135 (2012)

ZEBA H A P95 F i Pr>F
Model 5 0.00975417 0.00195083 2.32 0.1292
Error 9 0.00757916 0.00084213
Corrected Total 14 0.01733333

R2 3 it REOEERZE il 0¥
0.562741 25.60540 0.029019 0.113333
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F

group 2 0.00344372 0.00172186 2.04 0.1853

sex 2 0.00414830 0.00207415 2.46 0.1402

mon 1 0.00004875 0.00004875 0.06 0.8153

Least Squares Means
group tbil DR/ 2 FeFIg FREERAE Pr>|t| /N 2 P OF T
2 0.09403186 0.01553805 0.0002 1
3 0.10495391 0.01366402 <.0001 2
4 0.13253196 0.01230646 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.6147 0.0947
2 0.6147 0.1678
3 0.0947 0.1678
sex tbil D/ 2 Fe 3y L Pr>|t| /2 S DF T
1 0.14103261 0.01584033 <.0001 1
2 0.09719820 0.01275023 <.0001 2
3 0.09328692 0.01528550 0.0002 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3
1 0.0776 0.0725
2 0.0776 0.8431
3 0.0725 0.8431

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: tp (breed: 3)

ZEBA H A P95 F i Pr>F
Model 5 3.10637267 0.62127453 2.62 0.0991
Error 9 2.13296066 0.23699563
Corrected Total 14 5.23933333

R2 % EEIRRE  BUEORIERE tp O
0.592895 7.539834 0.486822 6.456667
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F

group 2 0.53414566 0.26707283 1.13 0.3658

sex 2 0.31273381 0.15636690 0.66 0.5403

mon 1 0.32676608 0.32676608 1.38 0.2704

Least Squares Means
group tp DR/ 2 Fefdy e ER Pr>[t| /N 2 TV OE T
2 6.77651282 0.26066176 <.0001 1
3 6.45935974 0.22922364 <.0001 2
4 6.25727739 0.20644955 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.3903 0.1675
2 0.3903 0.5287
3 0.1675 0.5287
sex tp DI/ 2 eIy SRR Pr>|t| /2 S OF T
1 6.74687523 0.26573281 <.0001 1
2 6.32488022 0.21389418 <.0001 2
3 6.42139450 0.25642518 <.0001 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.2826 0.4300
2 0.2826 0.7713
3 0.4300 0.7713

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: glu (breed: 3)

5135 (2012)

ZEBA H A P95 F i Pr>F
Model 5 1496.499117 299.299823 5.03 0.0178
Error 9 535.434216 59.492691
Corrected Total 14 2031.933333

R2 3 it SREORERZE o
0.736490 12.58947 7.713151 61.26667
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
group 2 419.5934641 209.7967321 3.53 0.0740
sex 2 859.8941939 429.9470970 7.23 0.0134
mon 1 849.0122955 849.0122955 14.27 0.0044
Least Squares Means
group glu DI/ 2 FeFiy FRUERAE Pr>|t| R/ 2 P OF S
2 57.8437823 4.1298945 <.0001 1
3 68.9128248 3.6317927 <.0001 2
4 56.8223044 3.2709626 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0781 0.8563
2 0.0781 0.0353
3 0.8563 0.0353
sex glu D/ 2 FeF-1Y TR Pr>|t| /2 I OF S
1 75.0873218 4.2102397 <.0001 1
2 55.3092552 3.3889144 <.0001 2
3 53.1823345 4.0627707 <.0001 3
Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0081 0.0066
2 0.0081 0.6867
3 0.0066 0.6867

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: ua (breed: 3)

ZEBA H FI5H0 SRR ] F i Pr>F
Model 5 0.41590179 0.08318036 10.10 0.0017
Error 9 0.07409821 0.00823313
Corrected Total 14 0.49000000

R2 3 it HEORERZE  uvad¥y
0.848779 9.551223 0.090737 0.950000
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
group 2 0.25441883 0.12720942 15.45 0.0012
sex 2 0.02757525 0.01378762 1.67 0.2408
mon 1 0.26166923 0.26166923 31.78 0.0003

Least Squares Means

group ua DiR/h 2 FF PRAERE Pr>|t| b 2 TR O
2 1.17850978 0.04858361 <.0001 1
3 0.82806769 0.04272399 <.0001 2
4 0.89128722 0.03847923 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

ifj 1 2 3
1 0.0005 0.0016
2 0.0005 0.2999
3 0.0016 0.2999
sex ua O /) 2 F Iy R Pr>|t| /2 I OFS
1 1.03942977 0.04952878 <.0001 1
2 0.95316702 0.03986680 <.0001 2
3 0.90526790 0.04779397 <.0001 3

Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.2417 0.1009
2 0.2417 0.4456
3 0.1009 0.4456

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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HEFE IR EE R AL 28 1375 (2012)

Dependent Variable: tg (breed: 3)

ZEBA H FI5H0 SRR ] F i Pr>F
Model 5 277.439874 55.487975 0.60 0.7015
Error 9 830.993460 92.332607
Corrected Total 14 1108.433333

R2 % EEIRRE  BUEORIERE tg O
0.250299 63.77645 9.608986 15.06667
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
group 2 165.3475198 82.6737599 0.90 0.4419
sex 2 13.2886227 6.6443114 0.07 0.9311
mon 1 39.6181683 39.6181683 0.43 0.5288

Least Squares Means

group tg DR/ 2 Fe g B Pr>|t| R/ 2 P OF S
2 12.9571775 5.1449920 0.0329 1
3 19.7849017 4.5244604 0.0018 2
4 12.1391096 4.0749409 0.0155 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.3507 0.9073
2 0.3507 0.2407
3 0.9073 0.2407
sex tg DI/ 2 Fe Py e Pr>|t| /2 S OF T
1 15.1329751 5.2450854 0.0180 1
2 16.0801689 4.2218845 0.0042 2
3 13.6680447 5.0613696 0.0244 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.8995 0.8547
2 0.8995 0.7132
3 0.8547 0.7132

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: alp (breed: 3)

ZEBA H FI5H0 SRR ] F i Pr>F
Model 5 1193320.171 238664.034 0.71 0.6339
Error 9 3045204.762 338356.085
Corrected Total 14 4238524.933

R2 3 iRt REORERZE  alp O
0.281541 83.48330 581.6838 696.7667
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
group 2 214419.5504 107209.7752 0.32 0.7362
sex 2 615407.7625 307703.8812 0.91 0.4368
mon 1 10777.4746 10777.4746 0.03 0.8623

Least Squares Means

group alp O/ 2 ey e R Pr>|t| w2 EHEHOEFS
2 481.691780 311.454170 0.1564 1
3 798.830680 273.890038 0.0171 2
4 754.248904 246.678196 0.0136 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3
1 0.4694 0.5261
2 0.4694 0.9064
3 0.5261 0.9064
sex alp DI/ 2 FEF-Hy R Pr>|t] /2 I OFS
1 1049.05060 317.51336 0.0092 1
2 495.40341 255.57348 0.0845 2
3 490.31735 306.39205 0.1440 3

Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.2411 0.2655
2 0.2411 0.9897
3 0.2655 0.9897

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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5135 (2012)

Dependent Variable: cre (breed: 3)

ZEBA H A P95 F fili Pr>F
Model 5 2.78663230 0.55732646 8.46 0.0033
Error 9 0.59270103 0.06585567
Corrected Total 14 3.37933333

R2 3 EEIRE  BUOEORERE e 0y
0.824610 18.02976 0.256624 1.423333
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F

group 2 0.17434941 0.08717470 1.32 0.3134

sex 2 1.41597431 0.70798716 10.75 0.0041

mon 1 0.12315943 0.12315943 1.87 0.2046

Least Squares Means
group cre DI/ 2 Fef-y e R Pr>|t] /N 2 O
2 1.25732524 0.13740538 <.0001 1
3 1.53501955 0.12083308 <.0001 2
4 1.51528007 0.10882793 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.1681 0.1908
2 0.1681 0.9060
3 0.1908 0.9060
sex cre DI/ 2 FE - TR Pr>|t] /N2 FEFHOFS
1 1.87211369 0.14007854 <.0001 1
2 0.99471605 0.11275229 <.0001 2
3 1.44079511 0.13517211 <.0001 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.0015 0.0675
2 0.0015 0.0275
3 0.0675 0.0275

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: tcho (breed: 3)

ZEB A H iz A P95 F fili Pr>F
Model 5 8290.17729 1658.03546 1.47 0.2907
Error 9 10176.05604 1130.67289
Corrected Total 14 18466.23333

R2 % BRI MEORHERZE  tcho O
0.448937 24.71856 33.62548 136.0333
ZEB A B iz Type IIT )5 H1 RE=R vl F ff Pr>F

group 2 1351.514792 675.757396 0.60 0.5705

sex 615.412361 307.706181 0.27 0.7678

mon 1674.370121 1674.370121 1.48 0.2546

Least Squares Means
group tcho D/ 2 ety FRUERAE Pr>|t| /N 2 P OF S
2 131.462316 18.004275 <.0001 1
3 149.357822 15.832800 <.0001 2
4 126.886750 14.259761 <.0001 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

1 2 3
0.4798 0.8524
0.4798 0.3190
0.8524 0.3190
sex tcho D/ 2 51 R Pr>|t| /2 I OFS
1 125.550509 18.354540 <.0001 1
2 144.348753 14.773973 <.0001 2
3 137.807626 17.711649 <.0001 3

Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)

i 1 2 3
1 0.4799 0.6630
2 0.4799 0.7755
3 0.6630 0.7755

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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HEF e e AL 28 1375 (2012)

Dependent Variable: alb (breed: 3)

ZEE H FI5H0 SRR ] F fii Pr>F
Model 5 0.38253632 0.07650726 1.60 0.2553
Error 9 0.43146368 0.04794041
Corrected Total 14 0.81400000

R2 3 ot HEORERZE  alb 0¥y
0.469946 6.675396 0.218953 3.280000
ZE A HHE Type 11 - J5 7l I F fili Pr>F

group 2 0.09274897 0.04637448 0.97 0.4164

sex 2 0.12583325 0.06291663 1.31 0.3161

mon 1 0.07689097 0.07689097 1.60 0.2371

Least Squares Means

group alb DR/ 2 P34 FREERAE Pr>|t| R/ 2 P OF
2 3.16099505 0.11723520 <.0001 1
3 3.38005852 0.10309559 <.0001 2
4 3.30682687 0.09285272 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.1991 0.3730
2 0.1991 0.6103
3 0.3730 0.6103
sex alb DI/ 2 FE -y R Pr>|t| /N2 FEFHOFS
1 3.37437627 0.11951595 <.0001 1
2 3.14413507 0.09620102 <.0001 2
3 3.32936910 0.11532976 <.0001 3

Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.1990 0.8052
2 0.1990 0.2331
3 0.8052 0.2331

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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S| A RAE T L 7RI 7 1 — A2 B9 2 BEAEl, BRI 72 7 — & 4

Dependent Variable: cpk (breed: 3)

ZEE H FI5H0 SRR ] F fii Pr>F
Model 5 38751.2436 7750.2487 0.70 0.6356
Error 9 99267.1564 11029.6840
Corrected Total 14 138018.4000

R2 3 it REORERZE  copk DY
0.280769 70.81747 105.0223 148.3000
ZE A HHE Type 11 - J5 7l I F fili Pr>F
group 2 6405.06870 3202.53435 0.29 0.7547
sex 2 30693.63886 15346.81943 1.39 0.2975
mon 1 29206.10410 29206.10410 2.65 0.1381

Least Squares Means

group cpk D/ 2 Fe 1y e Pr>|t| w2 EHEHOFS
2 181.043542 56.232668 0.0105 1
3 144.256267 49.450510 0.0171 2
4 124.218115 44.537446 0.0211 3

Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)

i/ 1 2 3
1 0.6391 0.4658
2 0.6391 0.7701
3 0.4658 0.7701
sex cpk DI/ 2 FEH Rl Pr>|t| /N 2 P DR S
1 231.037571 57.326648 0.0030 1
2 126.108080 46.143479 0.0231 2
3 92.372273 55.318709 0.1293 3

Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)

i 1 2 3

1 0.2203 0.1371
2 0.2203 0.6390
3 0.1371 0.6390

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: lap (breed: 3)

5135 (2012)

ZEBA H A P95 F fili Pr>F
Model 5 118.5483027 23.7096605 1.19 0.3866
Error 9 179.6850307 19.9650034
Corrected Total 14 298.2333333

R2 3 EEIRE  BUEORERE  lap DY
0.397502 30.53454 4.468222 14.63333
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
group 2 31.2439366 15.6219683 0.78 0.4861
sex 2 101.9568016 50.9784008 2.55 0.1323
mon 1 22.1911321 22.1911321 1.11 0.3192
Least Squares Means
group lap D/ 2 15 e R Pr>|t| w2 EFHOFS
2 13.8758031 2.3924444 0.0003 1
3 17.1276133 2.1038944 <.0001 2
4 13.9593128 1.8948658 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.3397 0.9796
2 0.3397 0.2920
3 0.9796 0.2920
sex lap Dfw/)s 2 Y TR Pr>|t] /2 I OF S
1 17.4738899 2.4389882 <.0001 1
2 11.0458417 1.9631952 0.0003 2
3 16.4429976 2.3535596 <.0001 3
Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0904 0.7820
2 0.0904 0.1013
3 0.7820 0.1013

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

- 126 -



S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: ip (breed: 3)

ZEBA H A P95 F i Pr>F
Model 5 14.84702065 2.96940413 2.55 0.1052
Error 9 10.47397935 1.16377548
Corrected Total 14 25.32100000

R2 % EEIRRE  BUEORIERE ip OF
0.586352 14.75765 1.078784 7.310000
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F

group 2 2.05045790 1.02522895 0.88 0.4473

sex 2 1.05328807 0.52664404 0.45 0.6497

mon 1 10.34995670 10.34995670 8.89 0.0154

Least Squares Means
group ip DI/ 2 ey e ER Pr>[t| /N 2 TV OE T
2 8.02245527 0.57761938 <.0001 1
3 7.09964622 0.50795337 <.0001 2
4 7.10574567 0.45748659 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.2664 0.2622
2 0.2664 0.9931
3 0.2622 0.9931
sex ip DI/ 2 Sy SRR Pr>|t| /2 S OF T
1 7.63551693 0.58885669 <.0001 1
2 7.00990201 0.47398369 <.0001 2
3 7.58242822 0.56823124 <.0001 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.4641 0.9528
2 0.4641 0.4432
3 0.9528 0.4432

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: mg (breed: 3)

5135 (2012)

ZEBA H A P95 F i Pr>F
Model 5 0.56509243 0.11301849 3.79 0.0399
Error 9 0.26824090 0.02980454
Corrected Total 14 0.83333333

R2 3 it REORERE  mg ¥
0.678111 8.353545 0.172640 2.066667
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F

group 2 0.01789979 0.00894990 0.30 0.7477

sex 2 0.52423875 0.26211938 8.79 0.0076

mon 1 0.00207886 0.00207886 0.07 0.7976

Least Squares Means
group mg D/ 2 Fefy FRUERAE Pr>|t| R/ 2 P OF S
2 2.14588946 0.09243755 <.0001 1
3 2.11283856 0.08128876 <.0001 2
4 2.05523322 0.07321246 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.7968 0.4787
2 0.7968 0.6111
3 0.4787 0.6111
sex mg D) 2 T TR Pr>|t] /2 I OF S
1 2.07764250 0.09423587 <.0001 1
2 1.87858438 0.07585253 <.0001 2
3 2.35773437 0.09093514 <.0001 3
Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.1628 0.0759
2 0.1628 0.0023
3 0.0759 0.0023

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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S| AR AT T L 7RI 7 v — A2 B 2R BEEERY, BRI 7% 7 — & 4R

Dependent Variable: ca (breed: 3)

ZEBA H A P95 F fili Pr>F
Model 5 0.80273354 0.16054671 0.97 0.4839
Error 9 1.48826646 0.16536294
Corrected Total 14 2.29100000

R2 3 iRt HEORERZE cad¥y
0.350386 4.679499 0.406648 8.690000
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F

group 2 0.09554584 0.04777292 0.29 0.7558

sex 2 0.35411905 0.17705952 1.07 0.3827

mon 1 0.43753006 0.43753006 2.65 0.1383

Least Squares Means
group ca DI/ 2 3y e ER Pr>[t| /N 2 TV OE T
2 8.71504696 0.21773400 <.0001 1
3 8.75248396 0.19147335 <.0001 2
4 8.56574595 0.17244987 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.9013 0.6178
2 0.9013 0.4869
3 0.6178 0.4869
sex ca D/ 2 -y R Pr>|t| /2 I OFS
1 8.84796893 0.22196991 <.0001 1
2 8.75911229 0.17866846 <.0001 2
3 8.42619566 0.21419513 <.0001 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.7798 0.2319
2 0.7798 0.2474
3 0.2319 0.2474

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: Idh (breed: 3)

5135 (2012)

ZEBA H A P95 F i Pr>F
Model 5 522859.332 104571.866 1.23 0.3717
Error 9 767843.568 85315.952
Corrected Total 14 1290702.900

R2 3 it REORERZE  1dho¥
0.405097 24.60318 292.0889 1187.200
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F

group 2 301728.2339 150864.1170 1.77 0.2251

sex 2 236449.4074 118224.7037 1.39 0.2988

mon 1 165059.5323 165059.5323 1.93 0.1977

Least Squares Means
group 1dh DR/ 2 Fe ¥y FRUERAE Pr>|t| R/ 2 P OF S
2 1443.51090 156.39479 <.0001 1
3 1188.47353 137.53219 <.0001 2
4 1053.61880 123.86793 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.2573 0.0930
2 0.2573 0.4847
3 0.0930 0.4847
sex ldh DR/ 2 53y PRUER S Pr>|t| /2 S OF T
1 1375.18700 159.43737 <.0001 1
2 1040.14610 128.33465 <.0001 2
3 1270.27012 153.85288 <.0001 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3
1 0.1648 0.6675
2 0.1648 0.2643
3 0.6675 0.2643

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: na (breed: 3)

ZEBA H FI5H0 SRR ] F i Pr>F
Model 5 34.14411153 6.82882231 3.68 0.0432
Error 9 16.68922180 1.85435798
Corrected Total 14 50.83333333

R2 % ZENREL MEORERZE  na DY
0.671687 0.970367 1.361748 140.3333
ZEH)H A Type I 570 RE=R vl F fif Pr>F
group 2 10.90802437 5.45401219 2.94 0.1040
sex 2 1.92328627 0.96164313 0.52 0.6121
mon 1 2.77589448 2.77589448 1.50 0.2522
Least Squares Means
group na O/ 2 Fe 15 TEHERR Pr>|t] /N 2 O
2 141.702943 0.729128 <.0001 1
3 140.319578 0.641189 <.0001 2
4 139.357897 0.577485 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.1929 0.0384
2 0.1929 0.2938
3 0.0384 0.2938
sex na O/ 2 Iy R Pr>|t| /2 I OFS
1 141.060507 0.743313 <.0001 1
2 140.381431 0.598309 <.0001 2
3 139.938481 0.717278 <.0001 3

Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)

i 1 2 3
1 0.5274 03351
2 0.5274 0.6348
3 0.3351 0.6348

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: k (breed: 3)

ZEBA H FI5H0 SRR ] F i Pr>F
Model 5 0.36044231 0.07208846 0.53 0.7488
Error 9 1.22289103 0.13587678
Corrected Total 14 1.58333333

R2 % ZENREL FHFE D AR 2 k OF
0.227648 7.870776 0.368615 4.683333
ZEH)H A Type I 570 RE=R vl F fif Pr>F
group 2 0.33099908 0.16549954 1.22 0.3403
sex 2 0.04083666 0.02041833 0.15 0.8626
mon 1 0.00055083 0.00055083 0.00 0.9506
Least Squares Means
group k D/ 2 Py XA Pr>[t| R/ 2 P OF5
2 4.92895030 0.19736938 <.0001 1
3 4.51733970 0.17356489 <.0001 2
4 4.63897286 0.15632066 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.1563 0.2969
2 0.1563 0.6150
3 0.2969 0.6150
sex k D/ 2 T TR Pr>|t| /2 I OF S
1 4.65165408 0.20120911 <.0001 1
2 4.77363594 0.16195763 <.0001 2
3 4.65997285 0.19416150 <.0001 3

Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)

i 1 2 3
1 0.6729 0.9784
2 0.6729 0.6523
3 0.9784 0.6523

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: cl (breed: 3)

ZEBA H A P95 F i Pr>F
Model 5 4590274479 9.18054896 3.84 0.0385
Error 9 21.49725521 2.38858391
Corrected Total 14 67.40000000

R2 3 EEIRRE  BUEORIERE cl OFY
0.681050 1.504873 1.545504 102.7000
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F

group 2 1.57342530 0.78671265 0.33 0.7277

sex 2 37.19687826 18.59843913 7.79 0.0109

mon 1 1.49402386 1.49402386 0.63 0.4494

Least Squares Means
group cl O/ 2 FeFiy FRUERAE Pr>|t| /N 2 TV OE T
2 102.555978 0.827518 <.0001 1
3 102.842368 0.727712 <.0001 2
4 102.056959 0.655411 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.8032 0.6603
2 0.8032 0.4431
3 0.6603 0.4431
sex cl D/ 2 ey SRR Pr>|t| /2 S OF T
1 101.596289 0.843617 <.0001 1
2 104.790754 0.679046 <.0001 2
3 101.068263 0.814068 <.0001 3
Least Squares Means for effect sex
Pr>|t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0234 0.6827
2 0.0234 0.0054
3 0.6827 0.0054

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.
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Dependent Variable: bw (breed: 3)

5135 (2012)

ZEBA H A SRR ] F fif Pr>F
Model 5 551336.1835 110267.2367 18.88 0.0003
Error 8 46729.3165 5841.1646
Corrected Total 13 598065.5000

R2 3 iR HREORERZE  bw DY
0.921866 12.08340 76.42751 632.5000
ZE A HHE Type 11 *¥-J5 7l g F il Pr>F
group 2 22585.3583 11292.6791 1.93 0.2066
sex 2 213889.8774 106944.9387 18.31 0.0010
mon 1 67383.5937 67383.5937 11.54 0.0094
Least Squares Means
group bw D/ 2 e ¥y FRUERAE Pr>|t| R/ 2 P OF S
2 571.986844 41.452802 <.0001 1
3 641.813972 39.172879 <.0001 2
4 679.702676 32.300053 <.0001 3
Least Squares Means for effect group
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.2676 0.0848
2 0.2676 0.4703
3 0.0848 0.4703
sex bw D/ 2 ey e Pr>|t| /2 S OF T
1 744.894200 42.844078 <.0001 1
2 439.022141 37.035328 <.0001 2
3 709.587150 40.332099 <.0001 3
Least Squares Means for effect sex
Pr > |t| for HO: LSMean(i)=LSMean(j)
i/j 1 2 3
1 0.0012 0.5906
2 0.0012 0.0008
3 0.5906 0.0008

NOTE: To ensure overall protection level, only probabilities associated with pre-planned comparisons should be used.

(Rl = 2 S MBI SE T
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