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PRARDS @ FFEE Y BEEMR® ForE

WefbH - 113496 H 14 B S22 0 - 11444 H 21 H

W B

KEt 5 EEHER - il KEE SRS AR E L EE S B BT EIRET - BUE AR
2008-2009 FEfH - $1¥f 22 HE RIHAFETHI T @B E 2 R IE R i R E g4 (TY) RHETS
W2 R (YX) o #EH TR 0T af AR IR (b E 2 B RARIFE % > HILE R T4 H
ERRER BB S 57.2%  HEESAH =ZER T2 R 2 SEAOR BE A o iR B M ah L B
REFFE LG ERBURTEREERRNIET - 12 THA RIS Z £ (P < 0.05) - {HFE RS LEHEN A&
H# (Glucose, Glu) ~ $5 (Calcium, Ca) ~ #E5H7 € § (Lactate Dehydrogenase, LDH) ~ i {4t 5 (Alkaline Phosphatase,
ALP) ; 7B - B R SHY 5 (EMR A LIS B R A 2 2 H AR AR SRR © E3RE
H (Globulin, Glo) —JHH » &iifd 2278 s A= bb HA -SSR B (E # D TE SR AR A SR R 58 17 - mIRE RERiR
JEMEENREA  BNEESR > 2REMRERMESR 2 TH & 11 HSEEBREER BB RS K
P AT A B AR 2 SR RN R CETE N EH S b A 2 TR A BN E L BN E - MEGEMEARE
B E H et - REER B AR 2 2 BB E BUHA R Z s BRI B RUE © T A4 AR R R B TE MR By i
WAEACEE SRR > (EIMR AL E R EE HARAH LS [ 35 384 (Bos taurus) 48 2 AT E A4~ R FIREEA SR
HIR 2 -

REsHEE - B~ MRA(BE - R - B -

4

AA4-HYE B IR G R IR A B 6 R 2 47 > MBS A FIE » BRI E A R E BT SR 2 NJIRRA K
THFHZCRE » B S (Bazer ef al., 2019) ; ZEIIABYHEF KPR EE > BUCERBAGFRIRE TR
HIHEE 25 (Cooke ef al., 2023) DL R G AR 7 A 2 M) o] i SR F B A BB =X - 2810 > (8 IR (4K
EINAREE AR BIEO W FEE 2 BRI B2 (Howden er al., 2008) » A FE R L E S0 E
HEFIFEE (Mclvor et al., 2011) » HECER| FTRGEATRE LR (Dixon et al.,, 2011) « ZEEF BEERE AL A4
mnfd 0 FESER B P EIRRES | AZBEIUHRE - f B LB PR =S AR (Bos indicus) ~ EiEid
(Bos taurus) BT (Bos banteng) 2 %% (Cai et al., 2006; Li et al., 2007) - JAEZE S HZRRAE M & » BFE
TFHVERBEEIEN: » AMEMEL ~ MitEEdy (3R > 1997 ) ~ it (575 > 2009 ) - HiFEME ARty & troeisd
HR G2 T2 AL Y UNAHREE (Kesorner al., 2017) < ZAMAHELAEIRE i FH 205 A4 mid - HASAUE /)N (Yao and
Peng, 2020) ~ 4 EEENE - LUz LTRGBS RTR A o i AT R R M B S R M 2R - 7R BV I 6 2 BRI FE M
#1272 (Ibellier al., 2012; Ayres et al., 2015) » 35 BRI B A I TREAT » 1] Ry 22 B A4 2 L PR — (R A R R AR 4R
& o KA CE R R EA S LAy — IR (R RE - TR T fEEae NI b 2 BSR4 (Yang et al., 2022) > [Hit
BaER LT IR 2 TADTEL AR =~ 142 (Mateier al., 2010; Qayyum et al., 2016) » {EFZEIERTH R T
fEZEY)) ~ SRINY) (Kim et al., 2012; Xuan ef al., 2018) 5 Efth pa B 8h4) 4L FEHY B2 28 (Mirzardet al., 2018; Zhang et al.,
2021) - HRAIRAANZ B A4 IR AL E 2 SO D BIRERIH AT Fe e & EIR RS R [E S = - Sofd ~ R

|

(1) BEE & R Tt 7o s 26 2821 5% -
() BEAEESFTREE AT -
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R FMRELEPE - NIRRT S ERTEEER - i - FEE RN A FIRECEEE 2 FE - F
Ry TR EH S 2 HBEEIE - Ty EEEAZBUE -

MR T A

ARETTEIRER A 2008 — 2009 /] » PR TEIEREZ B G & E s e T ETRA I TR E
AR -
L BB f el s
1 — 2R BRCAA 22 85 0 FElE) 14 BH ¢ 2 BHERE WA (TY) » Heg /hEE B i g 2 50 (YX) i’
P8 EH - 3FATY » Herk YX o B4 EEIHF2EMLY 5.3 F AR - B HETE (FaE0 Hig B
BE)&IH 40% fFER CHE RS EL 14% ) ~ 28% B E50BH ~ 16% 5 [ERZE R 16% BRI
AEREN T EAE RREE RO MA RSB EMEARRE - BEotmEESAE 2 — 3 34 - iESe
HEHRE @ FEREEFLDBEEL T -
1L HIEHEE
A-BEIR 2008 47 H 2 2009 4 5 AR - & H BRI 1 2R - EISIEAECEA- BT 0 HISEAR 2 e 1 A HERAE BIEEM (&
BN~ HEACEE A Rt ) » SZMREE AR R - RS 30 SR AETTERIM o FRIM&SRIR BRI 28 4°C
ZERGEFER T > MURER (1) 2455 B FIH 2 B EfR Bk 53 #7# (Medonic CAS530) #E1T43H7 © MIUE S IHS
(ii — v) e B8 biabsiE (Auto Dry Chemistry Analyzer, SPOTCHEM SP-4410) 4347 » fasHPEH AT ¢
() Mk
4LIMEK (red blood cell, RBC) ~ S EKAFE (mean corpuscular volume, MCV) ~ 4375 E 5 (red blood cell
volume distribution width, RDW) ~ [f[ Bk 25 #& (hematocrit, HCT) ~ [fl /N (thrombocyte) ~ [ /Nl & F& (mean
platelet volume, MPV) ~ [ Ek (white blood cell, WBC) ~ [f14[ 2 (hemoglobin, Hb) ~ 54T [N ERIMAL 2B S
(mean corpus-cular hemoglobin, MCH) ~ 4L [N ER 4] ZZ 2 (mean corpuscular hemoglobin concen-tration,
MCHC) ~ J#EEE (lymphocytes, LYM) ~ FEfi7ER (granulocyte,) -
(i) MRHE REFR R AEIEAL R
A e B% 65 55 % (Alanine aminotransferase, ALT) ~ [ 14 T} % i (alkaline phosphatase, ALP) ~ & [i% i 53,
fif} (Aspartate aminotransferase, AST) ~ #. & Hii & [i# (lactate dehydro-genase, LDH) ~ 44 & 4] 2= (total bilirubin,
T-Bil) -
(i) FEERAEE
A (glucose, Glu) ~ Z&HE[E IS (total cholesterol, T-Cho) °
v) 25mE
R Z % (blood urea nitrogen, BUN) ~ 4475 [ (total protein, T-Pro) ~ [HZ& 4 (albumin, Alb) ~ BKZE [ (globin,
Glo) ~ H ER EL (concentration of albumin / concentration of globin, A/G) ~ FJIli& lif- (creatinine, Cre) ~ F& i (uric
acid, UA) »
(v) EEEYE
#5 (calcium, Ca) ~ fif (inorganic phosphorus, IP) ~ £ (Magnesium, Mg) °
I S5 T S B A ST 5 Y ER B
S hsoRYE B et B [E] i s B 2 H S TR R A AR T SRV ER B > WD E bR
s 2 PR HH B d [ A AN 8
e PR, _ ZEEEB SRR E A
% U BRI IR E R E 4tk T

RS SR AR A
LA

7 B B A H SRR IE R #EE /b =

IV. it
sl SIHER » I R 4aT#0Es  #E7T £ 553 73 MT (Principal components analysis, PCA) DL i [F]
R HRR MR A LESERNEREE - TSR (ANOVA) » EEEERET ~ BRI R g & 0 E ]
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Hr R EEEEN & P<0.05 REREE > ifi P<0.01 FxBEEE - IL > BB BERE MR A (bt
#i1[& (Hosh et al., 1994;Cornell University College of Veterinary Medicine, 2017) 5155 5 (B G 4ESE A S K HAFAH
J FRAH I EL] ©

e

R UE

F RS54 (Principal Component Analysis, PCA) 455 BERE— (23.5%) FIZE . (19.2) ks> BRkiERE 74
Ry 42.8% > (W 1 — 3 ) BUr » EHE TSR T Ao 2 P&l - SAER AR > KPR R MR 41k
EFEH TR 1 F1 2 ZEEEHE A BN EES SR ENE& £ 2 2/ > 2RI E0R -5 — 6 - ATIHEEH
FEIH MR LB ER—EEVEE > (R EEEEERT AR G 0 FYRIHE « IR A At
WAEAE Z BRARIFIEF 20 » NI —R = RO SOAMERRRY B R S 2 57.2% » (HE 0] DUE H 1 Bl s
R R B R, » IR B A B PR A R A M A Ry (A 3 T
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Fig. 1. Principal component analysis (PCA) biplot of the targeted blood parameters of beef rearing system for the first two

principal components.

FL S BIPE MR AR (B 2R & E] (Hosh et al., 1994; Cornell University College of Veterinary Medicine, 2017) ( 411
F 1) BapsEE = YIE A Glu ~ ALP ~ Cre ~ IP ~ LDH ~ T-Bil » Hr i A IEEE L Doornenbal 5 (1988)
HIERE L% - 23FR T LDH B2 S M E S LS - HERVUTHEE HEE B SRS - ArY 58 S AILITE 2 Bk
% - NIEEHERT 1 — 2 BRAHYERREHLAE TR B - Ml - B RSB MH BRI 2R (41 LDH ~ CK ) AL
B S HEEFEA (Radostits e al. 2007. 2008; Kaneko et al.) » I EAFFTFISCHAERT R > AIZREES
FEETHE (Smith 2015) - FELT R ZRDhREfat 2 — » (EAHZE P B B R s R iR 72 5 - (2 4EsE
BIEFEEA 38.05% - HHIEHEZZFH 550 nm BOGEAMERIRE - (HEFER R MATE 2oL E - HELH
EREALER ZNE [ BEZE(E AIAH A (A 5 (0.90) (R Bk 2 MR AEAESE (> 0.96) - S BIZAEMEERS #2—58 (Hoshi ez
al., 1994) - MREBATAMSE - BEALET S G EREE R ALP % (Lorenz ef al., 2001) » {HLUARKTSE 2 BEAL ZME
SUEHEFT AT > B ARG BB 0.10 71 0.14 - RILHREISIEALZES 251 - R BEBS >
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Fig. 2. Principal component analysis (PCA) biplot of the targeted blood parameters of breed for the first two principal

components.
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Fig. 3. Principal component analysis (PCA) biplot of the targeted blood parameters of season for the first two principal
components.
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Table 1. The amount of value beyond the Standard range and the percentage of it in each system
Serum component Standard rangel Exceed, % - Below, % -
total Feedlot Grazing total Feedlot Grazing
AST, IU/L 54 — 135 9 (4.00) 7 (5.11) 2 (2.28) 20 (8.89) 15 (8.76) 8(9.1)
ALT, IU/L 16 — 59 0 (0.00) 0 (0.00) 0 (0.00) 27 (12.00) 18 (12.41) 10 (11.37)
ALP, IU/L 45.6 — 1214 183 (81.34) 113 (82.49) 70 (79.55) 1(0.45) 1(0.73) 0 (0.00)
LDH, IU/L 725 — 1,122 204 (90.67) 116 (84.68) 88 (100.00) 1(0.45) 1(0.73) 0 (0.00)
T-Bil, mg/dl 0.29 — 0.47 72(33.97) 38(28.79) 34(42.50) 35(16.51) 22(17.43) 12 (15.00)
Glu, mg/dl 57 —179 116 (54.72) 84 (63.64) 32 (40.00) 13 (6.14) 11 (2.28) 11 (12.50)
T-Cho, mg/dl 749 — 2122 0 (0.00) 0 (0.00) 0 (0.00) 43 (19.12)  21(15.33) 22 (25.00)
BUN, mg/dl 7—19 32 (14.23) 16 (11.68) 16 (18.19) 2 (0.89) 2 (1.46) 0 (0.00)
Cre, mg/dl 04— 0.9 203 (90.23) 116 (84.68) 87 (98.87) 2 (0.89) 1(0.73) 1(1.14)
T-Pro, g/dl 6.7 — 8.8 1 (0.45) 1(0.73) 0 (0.00) 19 (8.45) 18 (13.14) 1(1.14)
Alb, g/dl 33 —43 5(2.23) 4(2.92) 1(1.14) 54 (24.00) 20 (14.60) 34 (38.64)
Glo, g/dl 28 —54 3(1.34) 0 (0.00) 3 (4.55) 14 (1.78) 13 (27.01) 1(10.23)
A/G 0.6 — 1.6 6(2.67) 6 (4.38) 0 (0.00) 5(2.23) 0 (0.00) 5(5.69)
Ca, mg/dl 8.9 — 10.9 39 (17.34) 16 (11.68) 23 (26.14) 7 (3.12) 6 (3.65) 2(2.28)
IP, mg/dl 41 —173 96 (42.67) 66 (48.18) 30 (34.10) 1(0.45) 0(0.73) 0 (0.00)
Mg, mg/dl 1.6 — 2.5 17 (7.56) 7(5.11) 10 (11.37) 3(1.34) 2 (0.73) 2 (2.28)

AST = glutamate oxaloacetate transaminase; ALT = glutamate pyruvate transaminase; ALP = alkaline phosphatase; LDH =
lactate dehydrogenase; T-Bil = total bilirubin; Glu = glucose; T-Cho = total cho-lesterol; BUN = blood urea nitrogen; Cre =
creatinine; T-Pro = total protein; Alb = albumin; Glo = globulin; A/G = albumin/globulin ratio; Ca = calcium; IP = inorganic
phosphorus; Mg = magnesium.

Standard range': the stand range of ALP and T-Bil are from Kitasato University, the others are from Cornell university (2017).
Values outside parentheses indicate the number of animals exceeding (or below) the standard range; values in parentheses
indicate the corresponding percentage within each group. For example, in the “Exceed — total” column, IP is shown as
96 (42.67), meaning that 96 animals exceeded the normal range of IP, accounting for 42.67% of the total. In the “Exceed
— Feedlot” column, 66 (48.18) indi-cates that 61 YX animals exceeded the normal range, corresponding to 41.5% of the
Feedlot group.

IL.

III.

R RIS R 5 3

MIRELERHETE S 2008 -7 — 10 H » SUNMEEERRE T (ANOVA) » MAEME SRS F - 5E (11 -4 1)
W= #75 Glu ~ T-Cho ~ T-Bil ~ ALP ~ BUN ~ Glo f1 LDH » #4Z (5 — 10 B ) #¥#: 5 %7 ALP - BUN -
Alb ~ A/G ~ Ca~ IP Jz Mg (4152 2) - {EHF[E Y IAUERTEN Sy - BEE I MRS A AR A B ARG RT o3 s 4 H
() FERGREHERZIM _EF © T-Cho ~ T-Bil ~ T-pro ~ Glo
(i) BEEFRAHER T T © Alb ~ A/G ~ TP
(i) NAE#H) © AST ~ ALT ~ ALP ~ Cre
(ivy ¥ : Glu~ Mg~ BUN ~ Ca ~ LDH
bR

MR S RoHTE B P = 2 > BUnSEMmIRkavEE K LB fE e - YX BE RN TY B5F
AST -~ Cre ~ Alb ~ A/G #1LDH ; BaE# K5 Glo Ml Ca » HERERAE 25 » {138 3 Fyr o AST RyHFIhsEfaiE
— FiEERHEG A iS5 5 & 8 ACT —#E71 5 (Saber et al., 2008; Ganguly ez al., 2015) » & /&H KR
EEERESGA - HIEF ACT K Glo —#EFE » Rt AST BN EHHE NGRS 2 B LRERA LB
(Berian, 2019) ; LDH &2 Bl g 7 Y ¥ BE% 2= (Liao er al., 2018) 5 Alb ~ A/G FIFHESAERI EOEHS
Cre ZEY)RE AN AL ATIEEL S (Y EY) - RE F 2SI a2 & - HLARHEEER (Yang et al, 2022) - {H1S
FEE Ca B IEFEHEENILLE] (£ 4) 0 TY (28.9%) 2 YX (13.6%) Wif ; #ERELEIS R R 0 K 4% » SR
By IP & EfMEEE 75 BB AR 50% K 41.5% » BE i e 22 280 b $5RE YRR -



*2. FEHPEHMRAEELZ

MAETT FOUE BEERE

Table 2. Effects of season on blood biochemical values
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se€ason

Serum component CSOI }iOt

n=83 n=91
AST, IU/L 79.25 £26.19 75.15£23.87
ALT, IU/L 21.83 £6.66 21.29+7.03
ALP, IU/L 203.35 % 54.38" 233.49+101.08"
LDH, IU/L 2,329.10 £ 521.03" 2,151.851527.47°
T-Bil, mg/dl 0.52 £ 0.23" 0.35%0.21°
Glu, mg/dl 90.30 +21.75 82.39+22.97°
T-Cho, mg/dl 96.42 +20.6" 82.58 £ 18.21°
BUN, mg/dl 13.59 £2.93 18.08 + 8.74°
Cre, mg/dl 2.0910.54 1.97%0.41
T-Pro, g/dl 743108 7.36£0.59
Alb, g/dl 3.37%0.39° 3.6410.41°
Glo, g/dl 4.06 +0.73* 3.72+0.85°
A/G 0.86+0.19° 1.06 £0.37°
Ca, mg/dl 10.22 £1.09° 10.59 +0.58°
IP, mg/dl 7.07%1.01° 7.8611.07°
Mg, mg/dl 2.09%0.37° 2.5210.22°

AST = glutamate oxaloacetate transaminase; ALT = glutamate pyruvate transaminase; ALP = alkaline phosphatase; LDH =
lactate dehydrogenase; T-Bil = total bilirubin; Glu = glucose; T-Cho = total cho-lesterol; BUN = blood urea nitrogen; Cre =
creatinine; T-Pro = total protein; Alb = albumin; Glo = globulin; A/G = albumin/globulin ratio; Ca = calcium; IP = inorganic
phosphorus; Mg = magnesium.

Mean £ SD.

“® Means with the different superscriptin the same row differ significantly (P < 0.05).

IV, B AR E
() Mfre
TEMRER 2 S RoHE E o BE LYM B o EgE e kg ass o HepfmdiZ 25 (0%
3) Do A ERE N > SR, LA EN g MBS o iR KRR LR B 3 B s 66 K2
62% > 1£ LYM FE LR 6] K0 o3 7l By 59 K 75% 5 TS R B A EL 3 Rl 6] Ko i 43 7l By 14 Je 3% > B
TR 2 TR IR R RE  (EER IS LB R A B8 KA -
(i) MRHH AR R AEEa R
IR S 2 — R A R 2haE - Hrp » WS 2 SRS 25 hE OB AR RER
PEAEAE BRCRERAYA (He et al., 2018) B0 ARHEGSALAEEG MR EE EES - LDH S8R IE - H
DfeftsEE - HIb AL B FSHIEE SRR S tiEE LI S B E IR S (Kaneko ef al., 2008) - @R IEES
TERCAVE S £ 2 A AR TR A B 4ESS > S Em &R PEE & (Doormenbaler al., 1988) - At
TRIE FACERR » AutFTH ElEE4-1E AST & ALP B m il K #E L fl i 2% 2 RN AR E L IE K
FRBRHIT B Rl it - FLFF R AT R R PR B 26 o (At T B PEH K - BlEA4- 2 LDH B s - H 2 M8
(P <0.001) - {HFE#EEE TR REEFTRYI 2 BEEEE ELp] (S 11221U/L ) - EfE4-R /0 (R 84% 5 TR
100% ) » Fy7e HRZ A4S FIRE - ST LU 2,500 515 - [ (40.15%) AL (6.82%) » BAZARE 6
2Pt e AR (E B S A AR - BB T S R AR ] ¢ F54R = & 2,500 TU/L » R YX FI TY ZiEH L
B4R B 34 K 7.7% » BUfZEHE By 1,122 TU/L BEFTAE45EE (88 vs. 94%) FHZ « FE4) o #R#E Doornenbal %5 (1988)
(BB RE R R4~ LDH {E 5y 1,369.1 1 144.5 TU/L » At B8 1,369 TU/L EH{54ERELLEI s 89.78% - 1F
KEFREWER THAREE RAAEE RN —AHES > T TY MpdF i DriitiEr -
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Table 3. Effects of beef management system and breed on blood biochemical value

Beef management system

Serum component Feedlot Grazing TY YX
n=104 n=70 n=45 n=123
AST, IU/L 82.40 +28.61° 69.87 + 16.58" 69.91+22.13° 79.84 +25.61°
ALT, IU/L 20.79 £5.88 22.64+791 20.6%5.78 21.91+7.17
ALP, TU/L 232.1 £85.19° 199.7 £ 7537 225.84+82.6 215.95+82.75
LDH, IU/L 2,422.62 % 604.57° 1,982.93 +228.50 2,027.22 +421.05° 2,317.05 + 546.10°
T-Bil, mg/dl 0.4310.28 0.45%0.16 0.4410.15 0.44 £ 0.26
Glu, mg/dl 93.33 +23.09" 76.46 +18.03° 82.42 26.40 87.72+21.07
T-Cho, mg/dl 91.48 +20.76 86.53+20.11 89.36 = 17.94 89.44 +21.53
BUN, mg/dl 1531+7.21 16.64 + 6.44 16.2 % 6.45 1574 £7.09
Cre, mg/dl 2.0910.53 1.9510.40 1.7940.33° 2.12%0.50°
T-Pro, g/dl 7.20£0.73° 7.67 £0.55° 7.56 £ 0.46 7.33%0.76
Alb, g/dl 3.58 1 0.45° 3.4110.35° 3.410.36° 3.5510.43"
Glo, g/dl 3.62+0.74° 426%0.75° 4.16 £ 0.65° 3.79 £0.84°
A/G 1.05+0.32° 0.84 £0.25" 0.86 £ 0.24° 1+0.33°
Ca, mg/dl 10.22+0.97° 10.71 £0.63° 10.71 £0.5° 10.31£0.97°
IP, mg/dl 7.65 £ 1.09° 722+ 1.10° 7.67 £ 1.11 7.39%1.10
Mg, mg/dl 2.13£0.38 2.31+0.37° 2.24%0.29 221042

AST = glutamate oxaloacetate transaminase; ALT = glutamate pyruvate transaminase; ALP = alkaline phosphatase; LDH =
lactate dehydrogenase; T-Bil = total bilirubin; Glu = glucose; T-Cho = total cho-lesterol; BUN = blood urea nitrogen; Cre =
creatinine; T-Pro = total protein; Alb = albumin; Glo = globulin; A/G = albumin/globulin ratio; Ca = calcium; IP = inorganic
phosphorus; Mg = magnesium.

Mean = SD.

“® Means with the different superscript in the same row differ significantly (P < 0.05).

(i) RIS

TERBENINTREE & > EMBBERTEL . 21 NI REEE AR » BIE & =R HOHAE R HAh A
B BEGKEERE  WMASEERN TEMEYESEKERNRENIESEEEES - MREAMRIPED
1 (Kaneko er al., 2008) o [b7h - B {545 A Hp I RS ERE & BRIV EERE R (C18:0) LLBlEzm » I B EEE
BTSN A SR (C14:0) MIEAEEE (C16:0) FYELFIELE (Daley er al., 2010) °

BT - R i S AR L R % - A2 SR (P < 0.001) ; (AR REE RE M2 SR 8
o RPN EEEE AL BIER ) (FEEE - 15.33% 5 BUHR ¢ 25% ) > SR Pl BAHE = oy i BN 1T o9 2 AT iR
JEREE [ TEAE 85 L -

v) &8¥4E

YT Ry LR 7 %% 3 K EErEE s BUN (Hammond, 1997) ~ T-Pro (Zaitsev et al., 2020) ~ Glo » [#{& A/G
(Kaneko et al., 2008) » s {if B E N =1 Glo BERE HA EIFAVRFINEE « FBEM %)) (Garcia-Martinez
et al., 2013) » (KGR RS R E EL &R S BUN (Mirzardet al., 2018) ~ 1 T-Pro (Zaitsev et al., 2020) {H[%
& Alb (Xuan er al., 2018) » [RIZ 5817 £ 234 BUN JEERR IS0 IRELURE AT » H Kim er al. (2012) 325
Alb BALARERADE - SRERLATEAR - IUF T2 Alb th & > 327 - (R BEaEEREEE RN
[ (Smuts et al., 2019) - 41F 3 Fiw » FEEEAAE Alb ~ A/G EEEEERS - M4~ T-Pro ~ Glo BAE S °
227~ FEI ) R URGRE B A TE S E A ] (2158 1) > BRSNS » BUN GBS S 10% H-ams
5% > HAWIE BB AR 3% » (HR A2 B E ERPMEAELLFIEE (38.6%) i i B4 (14.6%)
HEMR A R @misih = SRISEHE R S B e EE - SHHENERIA T - HitRESENEAE Y
fE{EFIFT LA BUN EREET S » 5590 - FEREE A T » R ER KPR LB o Bl By 1 R 27% > 1E 27%
B S E s 80k 2008 £ 8 HRVFTEREA » 1B RS E A HITE B A Ha 3w > FrlURE
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Table 4. The amount of value beyond the Standard range and the percentage of it in each breed
! Exceed, % Below, %
Serum component Standard range
total YX TY total YX TY
AST, IU/L 54 — 135 9 (4.00) 7(4.77) 1(1.93) 20 (9.14) 14 (9.53) 5(9.62)
ALT, IU/L 16 — 59 0(0.00) 0 (0.00) 0 (0.00) 27(12.33) 18 (12.25) 8 (15.39)
ALP, IU/L 45.6 — 121.4 183 (81.34) 120 (81.64) 47 (90.39) 1 (0.46) 1 (0.69) 0 (0.00)
LDH, IU/L 725 — 1,122 202 (89.78) 129 (87.76) 48 (92.31) 1 (0.46) 1 (0.00) 0 (0.00)
T-Bil, mg/dl 0.29 — 0.47 72(33.97) 44 (31.66) 17(35.42) 35(17.00) 25(17.99) 6 (12.50)
Glu, mg/dl 57 —179 116 (54.72)  79(56.84)  19(39.59) 13(6.32) 5(3.60) 8 (14.59)
T-Cho, mg/dl 749 — 2122 0 (0.00) 0(0.00) 0 (0.00) 43 (19.64)  31(21.09) 9(17.31)
BUN, mg/dl 7—19 32 (14.23)  21(14.29) 10(19.24) 2(0.92) 1 (0.69) 0 (0.00)
Cre, mg/dl 04 —09 203 (90.23) 130(88.44) 48 (92.31) 2(0.92) 1 (0.69) 1(1.93)
T-Pro, g/dl 6.7 — 8.8 1 (0.45) 0(0.00) 1(1.93) 19 (8.68) 16 (10.89) 0 (0.00)
Alb, g/dl 33 —43 5(2.23) 5(3.41) 0 (0.00) 54 (24.66) 27 (18.37) 18 (34.62)
Glo, g/dl 28 — 54 3(1.34) 3(2.05) 0(1.93) 12 (5.48) 9(6.13) 1(1.93)
A/G 0.6 — 1.6 6(2.67) 6 (4.09) 0 (0.00) 5(2.29) 5(3.41) 0 (0.00)
Ca, mg/dl 8.9 — 10.9 39(17.34)  20(13.61)  15(28.85) 7 (3.20) 6 (4.09) 0 (0.00)
IP, mg/dl 41 —-173 96 (42.67) 61 (41.5) 26 (50.00) 1 (0.46) 1 (0.69) 0 (0.00)
Mg, mg/dl 1.6 — 2.5 0 (0.00) 0(0.00) 0 (0.00) 16 (7.31) 9 (7.49) 4 (7.70)

AST = glutamate oxaloacetate transaminase; ALT = glutamate pyruvate transaminase; ALP = alkaline phosphatase; LDH =
lactate dehydrogenase; T-Bil = total bilirubin; Glu = glucose; T-Cho = total choles-terol; BUN = blood urea nitrogen; Cre =
creatinine; T-Pro = total protein; Alb = albumin; Glo = globulin; A/G = albumin/globulin ratio; Ca = calcium; IP = inorganic
phosphorus; Mg = magnesium.

Standard range': the stand range of ALP and T-Bil are from Kitasato University, the others are from Cornell university (2017).
Values outside parentheses indicate the number of animals exceeding (or below) the standard range; values in parentheses
indicate the corresponding percentage within each group. For example, in the “Exceed — total” column, IP is shown as 96
(42.67), meaning that 96 animals exceeded the normal range of IP, accounting for 42.67% of the total. In the “Exceed — YX”
column, 61 (41.5) indicates that 61 YX animals exceeded the normal range, corresponding to 41.5% of the YX group.
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Table 5. Effects of beef management system and breed on hematology values

Beef management system

Feedlot Grazing TY YX

n=>56 n=232 n=20 n=60
RBC, 10%ul 7.28+1.41 7311128 7.51%1.37 7.09 £ 1.39
MCV, fl 41.61 £2.87 42.04+3.27 40.65 £ 2.06 42.28%3.28
RDW, % 16.67+5.76 1624 +5.52 15.01 £5.20 16.64 +5.89
HCT, % 30.29 £ 6.24 30.56 £ 4.97 30.58 £5.99 107.56 £ 603.35
PLT, 10°/ul 312.50 £ 96.11 314.00 £ 98.22 1,227.63 £2,221.33 1,141.05 £ 1,897.35
MPV, fl 9.94+5.55 9.56 % 5.56 10.32+5.88 9.92+5.83
WBC, 10°/ul 1538 +2.42 15.19+2.31 16.09 £ 2.23 15.03+2.39
HGB, g/dl 11.97+1.3 11.79 £1.25 1223+ 1.18 11.73 £1.34
MCH, pg 17.02+3.21 16.58 £ 2.88 16.77£3.19 17.09 +3.21
MCHC, g/dl 41.08 +8.38 39.55 1 6.96 41.35%8.00 40.62 + 8.36
LYM, 10*/ul 7.95+1.79° 8.53+1.29° 8.1+1.31 7.9+%1.24
Granulocyte, 10°/ul 5.2611.82° 449+136" 5691 1.71 4.96 +1.61
LYM, % 52.06 £ 8.81 5473 £11.35 49.23110.40 52.58 £8.19
Seg, % 34.06 £ 8.93° 29.34+5.78" 3523 17.56 32.79 £7.63

RBC = red blood cell; MCV = mean corpuscular volume; RDW = red blood cell distribution width; HCT = hematocrit;
PLT = platelet; MPV = mean platelet volume; WBC = white blood cell; HGB = hemoglobin; MCH = mean corpuscular
hemoglobin; MCHC = mean corpuscular hemoglobin concen-tration; LYM = lymphocyte; Granulocyte = granulocyte; Seg =
segmented neutrophil.

Mean + SD.

“® Means with the different superscript in the same row differ significantly (P < 0.05).
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Abstract

This study analyzed the effects of rearing system, breed, and weather conditions on the blood biochemical values of 22
stocker cattle—purebred Taiwanese yellow cattle (TY) and crossbreeds with Bos taurus lineage (YX). Data were obtained
from routine health assessments conducted between 2008 and 2009. Principal component analysis indicated that substantial
variation (57.2%) was unex-plained by the first two components, implying multiple sources of variability. Nevertheless,
rearing system was identified as the primary variable from the three factors affecting blood biochemical val-ues. Analysis of
variance revealed significant (p < 0.05) seasonal differences in the 12 blood biochem-ical parameters, with glucose (Glu),
calcium (Ca), lactate dehydrogenase (LDH), and alkaline phos-phatase levels (ALP) being sensitive to temperature and
humidity. Crossbred cattle had significantly higher levels of five blood biochemical parameters, highlighting traits typical of
temperate breeds with more nutrients from intake and faster growth speed. Additionally, the lower frequency of substandard
globulin (Glo) values in TY explained their enhanced immune capacity, and likely the reason for better environmental
adaptation.Significant differences between rearing systems were found in 13 blood pa-rameters of hematology (2 parameters)
and serum (11 parameters), attributable to inadequate nutrient availability in grazing systems and stable supplies of forage
and concentrate feeds in housing systems throughout the year, according to literature review and arguments, reflecting the
difference of sources of intake had more effect on the stocker cattle than the breed. In summary, the growth and breeding
performance of cattle are closely related to the blood biochemical parameters. Moreover, adjustments in feed composition
could influence the physiological functions of beef cattle more significantly than the introduction of temperate breeds (Bos

Taurus).
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