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Abstract: This study aimed to explore the effects of gender, age, and altitude on the hematological
and blood rheology parameters of Bamei cattle, providing a basis for further understanding of the
physiological adaptation mechanisms of Bamei cattle in different environments. A total of 166 healthy
Bamei cattle from different altitudes in Nyingchi were selected, and 21 hematological and 13 blood
rheological parameters were measured. Descriptive statistics, correlation analysis between parameters,
and variance analysis based on factors such as gender, age, and altitude were performed. The results
indicated that all hematological parameters of Bamei cattle were within the reference range, showing
that their blood physiological indicators were in a normal state. The further variance analysis showed
that gender, age, and altitude significantly affected the blood physiological indicators. Female cattle
had significantly higher red blood cell volume and platelet activity indicators than male cattle (P<C
0.05). Juvenile cattle showed significantly higher lymphocyte counts and platelet numbers, as well as
other immune and hematopoietic activity indicators, compared to adult cattle (P<C0.05) , indicating
that gender and age influence blood composition and rheological performance. The effect of altitude
was particularly significant. As altitude increased, oxygen-carrying indicators such as red blood cell
count (RBC) , hemoglobin (HGB) , and hematocrit (HCT) significantly increased (P<C0.05) ,
demonstrating a typical high-altitude hematopoietic adaptation trend. At the same time, plasma
viscosity, aggregation indices, and whole blood flow resistance all significantly increased (P<<0.05),
suggesting that blood became more viscous and less fluid in the high-altitude environment. Further
correlation analysis revealed significant positive correlations between various internal indicators of the
hematological and blood rheology systems. For example, in the red blood cell system, HGB was
highly correlated with HCT, and mean corpuscular volume (MCV) with mean corpuscular
hemoglobin (MCH), with correlation coefficients reaching 0. 98. In blood rheology, plasma viscosity
and fibrinogen were strongly correlated with erythrocyte viscosity, with a correlation coefficient of
1.00. These correlation results revealed the intrinsic interconnection and mutual influence between
the blood physiological indicators of Bamei cattle. The results of this study indicate that Bamei cattle
possess the ability to adapt to the hypoxic environment of the plateau through enhanced erythropoiesis
and the regulation of blood rheological properties. This provides important physiological evidence for
a deeper understanding of the hypoxic adaptation mechanisms in plateau livestock.

Keywords: Bamei cattle; routine blood test; hemorheology; red blood cell count; hemoglobin
concentration; blood viscosity
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Table 1 Samples information

IRE T LS 9 i RS B A0 0 O 22 45 A, DA UL TR
A B TAD A 2 ) BE DR OR AP N TR SR A B A B
e By 47 26 B At BB A A 15 it 840 S A

1 MB5FEZ*
1.1 Rz MERRE

AW 58 MV 3R DXOPR 2 T AR L RN 2 R B
AN TR] TR B DX 38R 4 T B B 25 A B I VR AR AR, SR
166 3k (B4R 1193k , A4 47 %) o ARIEAERY X5 3h
Y5y R AR AL (6~24 1,553k ) M AF 241 (25~
120 A, 11135 ) o AR R A M 0 0 0 4k 3 B2, Zh
YR AANG RACREER Al fF B R L. A e
A 359 R F IO 3% 05 3, A Rl 3 DT AR e ol
F I R E AR

SKAERT, A BEAE 12 h, Wk H R R 48 16 1 i 3
Jik R Ifit o 453 24 R 4E 10 mL U L {8 FH & EDTA $it
BEFI I 5 mL = J5E i B A R A, R AR S5 0 FH vk 4%
IR R AE IF T 4 h N 58 05 26 I H 0 K I i 22 48
T 8 A 00

KA 1l 4K /m FEAH
Sampling location Altitude Sample size
PR A 36 XA T 2B BV AT Tiangxin Village, Motuo County 800 35
PUE [ 36 XA T S5 B AR AT Yadong Village, Motuo County 1200 8
P B 3 XK 2 7T 28 I 2L A% 3= KT Bangxin Village, Motuo County 1200 11
VU F 36 XA T S5 EL P B AT Xideng Village, Motuo County 1200 16
PG E 36 XA T S B BR A AT Zhucun Village, Motuo County 1600 12
PO A 36 XA T 2B B3 AT Bangguo Village, Motuo County 1600 7
VO A XM 48 B4 T A Lading Village, Chayu County 1600 7
P E 6 XA T 2B B 25 B Zonggu Village, Chayu County 1600 7
VO 1 36 XA T 28 B B A Gayao Village, Chayu County 1700 15
PG H 36 XA T 22 B 2L L W B Gongtong Village, Chayu County 1700 18
VUL [ 30 XA T A2 B B 57 H A Gongri Village, Motuo County 2 000 30
Bt Total 166

1.2 Ik EBRERENE

il - 4 A Bl i g 248 B 53 A A (3 S, BC-
30 Vet) Wl 5 ifn % 2B AE A5, 4G . 4 M H
(white blood cell count, WBC) . ki Z40 i %t H
(granulocyte cell count, GranC) | J#k [ 40 g ¥ H
(lymphocyte cell count, LymcC) | 8. 4% 40 Jif %t H
(mononuclear cell count, MonC) . % 41 il & 4> Lt

(granulocyte cell ratio, GranR) | itk [ 40 fil & 43 Lt
(lymphocyte cell ratio, LymR) . ¥ 4% 4 s & 43
(mononuclear cell ratio, MonR) . £ 4l ffi £t H (red
blood cell count, RBC) . Ifil £I. % [1 ¥ & (hemoglobin
concentration, HGB) | £ 4i ffd /& #1 (hematocrit,
HCT) 20 40 Mg f& FL (mean corpuscular volume,
MCV) | F 2 20 40 Jg it 20 & B % & (mean
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corpuscular hemoglobin, MCH) ., -3 21 21l Jifg 1fiL 21 &
H ¥ [ (mean corpuscular hemoglobin concentration,
MCHC) | £1 4 Jitd 3 Aii 9 J5 22 5% & % (red blood cell
distribution width-coefficient of variation, RDW-
CV) | 2L 40 M 53 45 58 FZ A5 #E 22 (red blood cell
distribution width-standard deviation, RDW-SD) | Ifil
/N B H (platelet count, PLT) | P ¥ 1fiL /s Hi 4 £
(mean platelet volume, MPV) | Ifil. /)y ¥z 43 43 5 &
(platelet distribution width, PDW) | Ifil /)M # F 2
(plateleterit, PCT) | K Il /) #2 £ H (platelet large
cell count, P-LCC) F1 K IfiL /N # b 3% (platelet large
cell ratio, P-LCR) % 21 T $§ 45 o

{4 A 3 il 3 22 I A (A, Z1.9000) 38 i
B T 4 AN B S A, T A A VR I R I SRR
e AR, L5 ¢ I 3% ARG JE (plasma viscosity, PV) | £ 4
£ 1 (fibrinogen, FB) | 4 IfiL ik U1 48 X 45 £k (whole
blood relative index of low shear, WLS) .4 Ifil. 1 Y] A
%} 48 %t (whole blood relative index of middle shear,
WMS) | 4 il =5 Y1 A8 X% 45 %0 (whole blood relative
index of high shear, WHS) | 21 4fl i 5 4 48 % (RBC
aggregation index, EAID) | £1 4 il 2% 4 & £ (RBC
aggregation coefficient, EAC) |\ £L 41 fitd P Kl & (RBC
internal viscosity, RBCTV) . & # A4 J& (casson
viscosity, CV) Ik Y] i B (low shear flow resistance,
LSFR) . A ¥ Ji BH (middle shear flow resistance,
MSFR) | & U1 i B (high shear flow resistance,
HSFR) FilJit il 7 7 (vield stress, YS) %5 1348 b5 .
1.3 ZitaH
1.3.1 fligtEgit U B 6 1] Excel #£47
W) A8 PR FF Origin 2021 #00F 3130 1% R0 A i 37
AR I BE AR 22 R /ME LB R K (E
K8 5 Z KU (coefficient of variation,CV)
1.3.2 FEFW K H SAS G2 it 7 B R 4
(Ver. 9. 4) 1y GLM o B 347 J7 22 53 07, iH R A5
U 87 B S | S (I ke e A B N B <R (S
PR, AT 2 R, A5 R DL B £ AR IR VSR
7, B P<<0.05 R7R 22 5% .3, P<<0. 01 &R 2 7 %
B, BT 1600m5 1700 m ]k 20 H
100 m, WY /)N T H A AR 44 41 22 18] 400 m 9 B JEE
25, HLAE 22 850000 % 2 48 A b 20 () 3 R UL B e 1t
P 25w (P>0.05) , AR J5 22 583120 B v fs
XA R RS T R E -, T 25 4 B R
mr,

I Y5 FH R I AR 48 AR #E AT 2 R TE HAE W

/NS (ANOVA) BRI F
Y, =pu+H~+S+A+e

S, Y o I FIORIT AL 3T AR AR T 8 A e o B
PRYME  H RS i KT BR800, S, P28 j K7
(IR, AR AR 55 e K SF B RN e R B BIL IR 22
B AR N (0, 02 ) 434
1.3.3 MM fdi F Origin 2021 %431 %
I 5 B 4548 bR =22 8] K I 3 A8 4% 45 A5 2 18] (1) Pearson
A REC W, P<<0.05 #om ER B F, P<
0.01 %R 27 B3

g =R
2.1 BEESFEEERERESITSW

A FEXT 166 Sk [ 36 4= 1Y 21 30 1l H AR 45 s F0
13 T Ifil Y 7% 4 bR AT T Al AR P gE A B (3R 2 M
F3) . fEIMH HLAE bR RBC 2 (6.85+1.83) X
10°4-L ', B E T WBC M PLT,PLT 48 5 & %L
(0.79) A $8 s e K, k&2 PCT(0.74) . 7
120 M R G2, MonR IR 570, o 11 40 A 850
5.83%, H:k  GranR(33. 33 %) #1 LymR(60. 85% ) .
JUE AN E 43 B (GranR . LymR #l MonR ) B9 728 5 &
B /N T H X R B 40 i 3 20 (GranC, LymC Al
MonC) , fH GranC 1 LymC 48§ ¥5 19 #% 2% 43 51l ik )
33.3% M35 7%, RMIM B KA 2R . SHH
Jitd 28 G2 AL /N ZR GE A BL 2T 4N AR 4 0 A SRR
BN AR SRR R 0. 05~0. 27, BITURFL S b
i, MCV R (M 50. 38 L, 29 5 MPV 418 19
8. 63 4% s PN FE AL FE Ar v, 1T HCT AU 34 {E M 33. 28%,
23R PCT ¥ MY 144. 70 f% o 7 ML AR 8 45 v, &
I AR/ v/ v V1A X T8 By AR S R R KR, 4y o
0.27.0.26 1 0. 26 T 21 20 g 5 4 35 B0 & 508 5
FEE/N, R 0.08, MK EERBIE R 1. 93 mPa-s,
2y ARG B AR 0. 5348, 249 21 21 O P RS 34
2. 5145,
2.2 BEE4MEMRLMERSS R

) T A5k g R XoF B S5 A I R 4% T 4 A
PEAT 7 2250 M (6 4 3 5) , 45 . i 7 o 1) A4 % 1 IAE
PR 2R X 22 I H R AE AR A7 A B 5 e, 3R 4 A)
U, B 9 A AN [ 10180, P 40 8 B R 4% 25 F A i
i1 (GranC ., LymC . MonC) #l i 4 H (Gran% .
Lym% Mon% )2 F# A B E(P>0.05). 241/
R, N E 58 RBC . HGB . HCT Al MCHC



1402 B OBE ¥ 57 %
®2 BEHMmMEMEROBHRESIT
Table 2 Descriptive statistics of hematological parameters in Bamei cattle
b T bR M o BKME ERRE/Y%
Indicator Mean+ SE Min Median Max CVv
4N & 5t Leukocyte system
WBC/(X10°4~-L" ") 11.6543.42 5.23 11.04 24.95 0.29
GranC/( X 10°4~-1.7") 3.82+1.24 1.75 3.68 8.75 0.32
LymC/(X10°4~-L"") 7.17+£2.50 2.64 6. 84 14.92 0.35
MonC/( X10°4~-1L°1) 0.6840. 26 0.31 0.64 1.70 0.38
GranR/ % 33.33+7.24 17.90 32.55 51.20 0.22
LymR/% 60.8547.40 43.70 61.40 79.40 0.12
MonR/ % 5.83+1.21 2.30 5. 60 10. 50 0.21
240 R 48 Erythrocyte system
RBC/(X10%4~-L™1") 6.85+1.83 2.60 6.62 13. 60 0.27
HGB/(g-L™") 115. 64+20. 67 62.00 114.00 156. 00 0.18
HCT/% 33.2845.55 17.80 32. 80 45.80 0.17
MCV/IL 50.38+8.84 31.60 51. 80 69.40 0.18
MCH/pg 17.46+3.17 10.70 17.80 23.70 0.18
MCHC/(g-L™") 346.994+17.15 317.00 342.00 403. 00 0.05
RDW-CV/% 18.0343.27 13.30 17.20 33.40 0.18
RDW-SD/{L 36.97+9.75 24.40 35.00 88. 50 0. 26
M/ R 58 Platelet system
PLT/(X10°4~-L°1") 416.37+327.79 15.00 314.00 1517.00 0.79
MPV/IL 5.84+0.75 4.40 5. 80 8.00 0.13
PDW 15.52+1.16 13.80 15. 20 18.40 0.07
PCT/% 0.2340.17 0.01 0.19 0.76 0.74
P-LCC/(X10°4~-1L71) 112.33+61.25 7.00 111.00 238. 00 0.55
P-LCR/% 23.55+7.47 8. 60 23.00 44.00 0.32
®3 BEHmRTiHENHERERIT
Table 3 Descriptive statistics of blood rheology parameters in Bamei cattle
b T A M i /M i oK f 55 RH %
Indicator Mean+ SE Min Median Max CVv
PV/mPa-s 1.9340.33 1.47 1. 84 3.06 0.17
FB/(g-L™ ") 4.24+0.73 3.23 4.06 6.73 0.17
WLS 9.24+2.49 4.71 8.68 15.61 0.27
WMS 2.8540.74 1.55 2.62 4.96 0.26
WHS 2.2640.59 1.25 2.08 4.08 0.26
EAI 4.08+0. 31 3.25 4.11 4.88 0.08
EAC 2.80+0. 21 2.23 2.82 3.35 0.08
RBCTV/mPa-s 0.7740.13 0.59 0.74 1.22 0.17
CV/mPa-s 3.63+0.78 2.43 3.48 6.27 0.21
LSFR/10°SI 51.86+11.16 35.65 48. 64 84.78 0.22
MSFR/10’SI 37.57+7.86 25.47 35.74 60. 92 0.21
HSFR/10°SI 29.7946. 31 20.07 28.75 50. 07 0.21
YS/mPa 5.134+1.29 3.38 4.82 9.85 0.25
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25 RN E (P>0.05) fHEE4E 1 MCV il MCH
F T A4 (P<0.01 5 P<<0.05) , 1 2> 4 1
RDW-CV i % & T4 (P<<0.05) . IfiL/Mk &4
W, B4 MPV . PDW Ml P-LCR & # & T A4 (P<
0.01 8 P<<0.05), 1 PLT .PCT #l P-LCC 2 5% &~
2 (P>0.05) o A [A]4F % By B Lb ¢ 45 2R WoR
(£ 4), AR 4 5 R AR 4 76 E 4 M3 % (WBC
GranC ., LymC . MonC) J7 M 22 5 ¥ A & % (P>
0.05) , fH GranR 7€ BUAF 4 o & 35 & T K W AR 4
(P<<0.05) , 1 LymR 7 & BAE 4= v 3% & T %

R4 BEFREMS 0 EE BRI E R LR

AR (P<C0.01) o 2040 ML R 48, oK AR 4 1
RBC(8.51X10" A~ -L 1) & 3 i F AR 4 (6. 19X
10" A4~ -L Y (P<C0.000 1), i A% 4F 4+ i MCV
(54. 14 fL.) MCH(18. 65 pg) Fl RDW-SD(38. 88 fL.)
W 23 5 T R AR 45 (P<C0. 000 1), 4 B4R 4 A1 BiE
Fe R 51°h 40. 29 1 13. 78 pg.30. 65 fL, K M AFE 4
1 RDW-CV i 2 & T A4 (P<<0.01) . )5, 4
W% XTI /N MR &R G & B4R bR (PLT . MPV . PDW |
PCT .P-LCR) ¥ A & 5 0w (P<<0. 001) .

Table 4 Comparison of blood routine tests of Bamei cattle of different genders and age groups

Ei=R NES B4 Py AR A AR IAE P{H
Indicator Bull Cow P-value Mature cattle ~ Immature cattle ~ P-value
H 41l &2 8t Leukocyte system

WBC/(X10°4~-1L71) 11.79+1.62 11.37+1.75 0.854 11.9941.82 11.17+1.52 0. 954
GranC/( X 10°4~-1.71) 4.2940. 20 3.45+0.15 0. 803 4.1040. 14 3.64=+0. 20 0.0618
LymC/(X10°4~-L7") 8.29+0. 40 6.91+0.29 0.978 7.30+0.28 7.9040.41 0.224 5
MonC/( X10°4~-1L° 1) 0.7440.04 0.64=+0.03 0.164 0.7140.03 0.6740.05 0.4851
GranR/ % 32.55+1.28 32.1640.93 0.803 34.30+0.88 30.4241.30 0.014
LymR/% 61.9841.31 62.02+0.96 0.978 59.88+0.90 64.12+1.34 0. 009
MonR/ % 5.47+0.20 5.82+0.15 0.164 5.82+0.14 5.46+0.21 0.147
YL R 5t Erythrocyte system

RBC/(X10"%4~-L"1") 7.60£0.24 7.09+0.16 0.077 6.19+0.16 8.51£0.23  <C0.0001
HGB/(g-L ") 116.284+2.85 114.20+£1.94  0.548 114.28+1.98 116.21+2.76 0.568
HCT/% 33.88+0.82 33.07+0.56 0.419 33.09+0.57 33.86+0.79 0.431
MCV/IL 45.80+1.01 48.6240.69 0.023 54.14+0.70 40.2940.98  <C0.000 1
MCH/pg 15.6740. 34 16.774+0. 23 0.009 18.6540. 24 13.78+0.33  <C0.000 1
MCHC/(g-L™") 342.5242.21 344.6941.50 0.42 345.144+1.54  342.07+2.14 0.242
RDW-CV/% 19.19+0. 44 17.90+0. 30 0.018 17.7040. 31 19.39+0.43 0.002
RDW-SD/{L 35.1041.63 34.42+1.19 0.732 38.88+1.12 30.654+1.67  <C0.000 1
M./ &R 5t Platelet system

PLT/(X10°4~-L°1) 516.84+38.83 436.62+26.45 0.091  318.49+27.06 634.97+37.62 <<0.000 1
MPV/IL 5.34+0.11 5.88+0.07 <C0.0001  6.11+0.07 5.11+£0.10  <C0.000 1
PDW 15.02+0. 11 15.42+0.08 0.005 15.7140.08 14.73+0.11  <€0.000 1
PCT/% 0.2740.02 0.2440.01 0.159 0.1940.01 0.32+0.02  <C0.0001
P-LCC/(X10"4~-L7") 110.58+11.76 108.984+8.59  0.911 103.14+8.12 116.42+12.02 0. 354
P-LCR/% 19.73+1.39 24.10+1.01 0.011 27.2340.96 16.60+£1.42  <C0.000 1

FE MR PR 2 7 (3R 5) , B & 4k T B e 4
a0 Rk S EI i, WBCHE 1 200 m,
1 600~1700 m A1 2 000 m 41 & 2 % F 800 m 41 (P<<
0.01),GranC #l LymC 7& & #4441 (1 600~1 700 m
12 000 m) 8 3 & TR 4k 20 (P<<0.01) . MonC

£ 1 200 m 20 W 3% = T H Al 4k 2H (P<<0.05) . H
20 225 e P, 1200 m 4H GranR g Z K T H4v 4
(P<<0.01) , 1fi LymR 7€ % 41 & % & F 800 m 41
(P<<0.05) ; MonR 7E 1 600~1 700 m 1 2 000 m £
BEMT 1200 m4H (P<<0.05), L4000 &5 )5 1,
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RBC .HGB . MCV . MCH 1l MCHC #§ #5 Fifi 1 4% T+
5T W T L 7E 2 000 m I 3R 4R 0 Ry (7. 59+
0.30)X10° 4L '.(133. 154-3.66) g-L '.(49. 73+
1.30) fI..(18.044-0.44) pg F1(363.83+2.86) g-L ',
RDW-CV Fifi 1 4% T 5 5 32 ¥ B AR 8 5, i RDW -

R5 ARABEHSHEEFMENLLE

SD7E 800 m 21 i 3 & T H AR % (P<<0.01), Hi&
TE ML /N B G 46 b b, PLT B I 35 7 7 3% T %
(P<<0.05) , 800 m 4 fx f (695.56+45.64) X
10° 4~ -L71, 2 000 m 41 #% fik (234.47+249.72) X
10°A~-L 5 PCT 2R 2 A [A] 22 4k #a 35 (P<<0. 05) o

Table 5 Comparison of blood routine tests of Bamei cattle distributed at different altitudes

=gy

Indicat 800 m 1200 m 1 600~1 700 m 2 000 m
ndicator

4l 7 4t Leukocyte system

WBC/(X10°4~-1L71) 10. 0040. 59* 12.5340. 63" 13.04+0. 424 12.88+0.71*
GranC/( X 10°4~-1L7") 3.4040.22"° 3.5740.23" 4.334+0. 16" 4.54+0. 21"
LymC/(X10°4~-L"") 5.9740. 44" 8.03=£0. 46" 8.13+0.32" 8.43+0.13"
MonC/( X10°4~-L°1) 0.60+0.05" 0.80+0.05" 0.714+0.04" 0.734+0.05"
GranR/ % 34.57+1. 39M 29.1241. 48" 33.59+1. 02" 33.95+1.20 "
LymR/% 59.42+1. 44" 64.43+1.53" 61.10+1.06™ 60.10+1. 16"
MonR/ % 6.01+0. 23" 6.45+0. 24™ 5.31£0.17% 5.0140.16™
A R 4L Erythrocyte system

RBC/(X10%4-1L71) 6.78+0.28" 7.09+0. 30" 7.57+0. 20 7.594+0. 30
HGB/(g-L™") 100. 94+ 3. 36" 106. 9343. 61" 116. 2842, 40%" 133.1543. 66
HCT/% 29.7740.97¢ 32.17+1. 04" 34.19+0. 69" 36.56+1.05"
MCV/IL 46.394+1.19" 47.0641. 28" 46.8240. 85" 49.73+1. 30"
MCH/pg 15.7340. 41° 15.6740. 44° 15.8940. 29° 18.04+0. 44*
MCHC/(g-L™") 339.52+2.62™* 332.56+2. 82" 339.62+1.87" 363.83+2. 86"
RDW-CV/% 21.7340.52™ 17.8440. 56" 18.7940. 37% 15.9040. 56
RDW-SD/{L 40.26+1.77" 31.784+1.88" 34.0341. 30" 33.1341. 34"

M/ &R 5t Platelet system
PLT/(X10°4L71)

695. 56 +45. 64*

478.03+49.01°

494.46+32. 60"

234.47449.72°

MPV/IL 5.44+0.13" 5.69+0. 14® 5.58+0.09" 5.8940. 14
PDW 14.59+0.13" 14.924+0. 14" 14.924+0. 10" 16.68+0. 15"
PCT/% 0.38+0.02% 0.2540.03" 0.2740.02" 0.13%0.03°
P-LCC/(X10"4~-L7") 145.12+12. 79™ 86.614+13.63" 108. 78+9. 40" 109. 48+8.40 M
P-LCR/% 21.06+1.51* 24.03+1. 60 21.66+1.11* 22.06+1.01"

[ 45 B4 J8 AR A [ /NG 7 8EOR 28 5 3% (P<<0. 05) , A ARG 7 1 305 22 5 M .35 (P<<0. 01) , A i) 3 B3R 7R 28 v R 1 3%

(P>0.05) ;3 7 5 A A

Different lowercase letters indicate significant differences (P<C0.05) , different uppercase letters indicate extremely significant
differences (P<C0.01), and the same letter indicate no significant differences (P=>0. 05) ; the same applies to Table 7

2.3 BEEMRELWERSH

Xof L 96 A ML Y0 A8 2 R B R AT O 22 e e, th 3R
6 FIZE 7 AT, P53 R 4 TR 2R 0 22 T AL 2 B AR
AL AR DN R R R AR B . AN TR
V| NS S S o 2 R S R T W e (T
(£6), 5L, 204 0 MK R RE 2 4 8
£l (R VACURCIR RO R QAR IR E Sk U N

S0 M PN R B AR Y I BEL A S IR I g S A A 88
Tk (P<<0.05) , 1 & V) 4 1 26 B (WHS) | P13
345 8 (MSFR) . 5 Y1 it 2 48 80 (HSFR) M 4> i %5
BE(CV)FEA B 22 7R i3 (P=>0.05) .
NPV . FBRIRBCTV &3 B F K T Ak
(P<<0.05),WLS WMS WHS EAT.EAC .LSFR &
YSTEA A i w4 (P<<0. 058 P<<0. 01), 1fij
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CV .MSFR J HSFR £ A [A] P 50 0] 22 5 30K W 3%
(P>0.05). AR B A ZE R WoR R4S
IR AT A 45 00 722 2 48 B AR AT 4 5 R AR 4 2Z 1]
WA B E 2R (P>0.05), RATEARD 5 FREE A,
AP T S A 1 R I AR 2 R P S M 550N

FE PR R 2R 5 1 (3R 7)), I I 78 48 B b T R T
R A AR/ /v DA X R B R
PG BE L IR 3 K AN [R5 ) 3 %R (14 3 B 45 48 A
TE 2 000 m ¥y 35 B W {H , & W] J kS0 PR B8 1 Il

F6 EELFRE MR FFE MR MR TR LR

i) N T N e N A RT3 = R i L A
i 5 4 45 BOR 3R 4 R AUTE 800 m I AL, Bl & T 4k
PANCTE N < B AN 2 e L R O
BEVE DT 2 — 20 ) ol v R RE Tl K RN R 2R
A 25 1 JEURTZL 20 i PN & BETE 1 200 moik B a i K OF
(4354 2.23 mPa+s.4.91 gL "#10.89 mPa-s),
1S I =R 174 W s R AR O 3 N e
FeME= B T BRI, BRORE IR R R
maiimmmﬁMﬁMMEEH S

Table 6 Comparison of hemorheological indicators in different genders and age groups of Bamei cattle

Ei=E7n NG B4 P{H AR A KA A P{H
Indicator Bull Cow P-value Mature cattle Immature cattle P-value
PV/mPa-s 1.8440.07 2.03£0.05 0.035 2.01£0.05 1.8740.07 0. 120
FB/(g-L ") 4.0540.16 4.4840.11 0.035 4.41+0.12 4.11+0.16 0.120
WLS 9.91+0. 38 8.5040. 27 0.003 9.30+0.27 9.12+0. 37 0. 690
WMS 2.99+0.12 2.70+0.08 0. 046 2.86+0.08 2.83+0.11 0. 808
WHS 2.36+0.09 2.16+0.07 0. 090 2.27+0.07 2.25+0.09 0. 848
EAI 4.1840.05 3.96+0.04 0.001 4.0740.04 4.0740.05 0.927
EAC 2.87+0.04 2.71£0.03 0.001 2.79£0.03 2.79£0.03 0.927
RBCTV/mPa-s 0.7440.03 0.8140.02 0.036 0.8040.02 0.7540.03 0.118
CV/mPa-s 3.63+0.12 3.63+0.08 0.982 3.7340.08 3.52+0.11 0.128
LSFR/10°SI 53.67+1.57 49.67+1.10 0. 040 53.39+1.11 49.95+1.52 0. 066
MSFR/10ST 37.99+1.14 37.01£0.80 0. 486 38.64+0.80 36.36+1.10 0.093
HSFR/10°SI 29.9240.93 29.5740.65 0. 758 30.6340.65 28.8740.90 0.111
YS/mPa 5.47+0.18 4.7440.13 0.002 5.30+0.13 4.9240.18 0.084
x7 AEAEBRESHEEZFMRETIERLEE

Table 7 Comparison of hemorheological indicators of Bamei cattle distributed at different altitudes

ffjiator 800 m 1200 m 1 600~1 700 m 2000 m
PV/mPa-s 1.8140. 08" 2.24+0.12™ 1.8740. 06" 1.9140. 094
FB/(g-L ") 3.99+0.18" 4.9240. 26 4.1240.14™ 4.2140.19*
WLS 8.50+0. 42" 7.40+0.61% 9.02+0. 32" 11. 76 £0. 45*
WMS 2.55+0.13" 2.45+0.19" 2.80+0.10" 3.52+0. 14"
WHS 2.00+0.11° 1.9840. 15" 2.22+0.08" 2.76+0. 11"
EAI 4.2140. 06" 3.74+0.08% 4.08+0.04™ 4.2740.06™
EAC 2.8940. 04" 2.57+0.06¢ 2.80+0.03" 2.9340. 04"
RBCTV/mPa-s 0.7340.03" 0.89=+0.05 0.75+0.02" 0.76+£0.03"™"
CV/mPa-s 3.0540. 13 3.61+0.19%" 3.53+0.10%" 4.2940. 14
LSFR/10°SI 45.76+1. 74" 46.5242.50" 50.30+1. 31" 64.26+1.82"
MSFR/10ST 32.11+1. 26¢ 36.16+1.82% 36.53+0. 96" 45.08+1.33"
HSFR/10°SI 25.23+1.03% 29.2141. 49" 28.9840. 78" 35.43+1.08™
YS/mPa 4.71£0. 20" 4.1940. 29" 4.96+0.15" 6.62+0.21"
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2.4 BEEHEFIEREXMEST 2% UL 41 i RN IR B 40 0 L ) SR R A I O
[ 3 4= IfiL % B0 8 A 2 18] A9 AR OG M 2 B 45 IR 1 KRR, BEA4BASE T ,RBCEH HGBMHCT Z

s CELL)  F— 2 S8 45 46 b 22 8] Y AH OGP 5 3k e
TR R Ge 48 b =22 (8] /9 AH OCHE |, D02 2040 i R 40
5 /NAR FR Ge 2 ) B0 B A et . AE Al
Ml & g N, WBC 5 H & T (GranC ., LymC #1
MonC ) Z [i1] 35 % 8 i % b 25 14 1E A5 3¢ (P<<0. 001) ,
Hrp ,WBC 5 LymC B9 #H ¢ & $fe i, i5 3 0. 95,
U F 40 AR B A b 32 bl oA B A0 B 1 T
T IK B . AE A E 4 L AR BR P, GranR 5
LymR & & 2 19 7141 ¢ (r=—0. 99, P<0. 001) , iX

Ji] ¥4 5 W% 2 3 1F A 56 (P<<0. 001) , i MCV 5 MCH
Z ) s 3R B s B OE AH OC P (r.=0. 98, P<<
0.001) , & W B & 21 240 M 550 SR AR A 38, il 21
BB i RZL 20 M R R A R R R AT 4
Fasknne IR SR . E MR RS, PLT 5
PCT 2 [a] & % IE A ¢ (r=0. 98,P<C0. 001) , & 7% IfiL
INBR B X HL R AR ) g L At aft /N B A DG R
T 2Z 1] 1 A 5GP ARG AR, 2 BT L /N Al 94 DR /N # 2
O3 A B BRAR 2 1

1.0
WBC | 078 | 095 | 083 | 028 | 027 | 0016 | 019 | 015 | 015 | 018 | <018 [0.0043|-0082 | -0.19 | -0.14 | -0.022 | 0.023 | -013 | -0.11 | 0.064
, GranC | 054 | 069 | 036 | -037 | 0.063 | 014 | 021 | 024 |-0041 -0073 | 013 | -024 | -020 | -0.10 | 0056 | 0.038 | -0.064 | 0027 | 0.11
0.80
LymC | 073 | -055 | 055 [-0067 | 019 | 012 | 010 | -022 | -020 | 0071 | 00053 | -0.16 | -0.13 | 0062 [ 0052 | -0.14 | -0.17 | 0.026
/ ’ ’ MonC | -0.18 | 0.081 | 0.56 | 0.072 | -0.031 | -0.033 | -0.16 | -0.15 [0.0060 -0.029 | -0.13 | -0.14 | 0033 |-85E-4| -0.13 | -0.075 | 0.10
0.60
GranR | 099 | 0055 | 0075 | 0043 | 0089 | 018 | 012 | 023 | -023 | -0042 | 0.044 | 0.094 | 0077 | 0089 | 0.19 | 0050
‘ \ LymR | -022 | 010 | 0010 |-0033 | 018 | 012 | 021 | 021 | 0033 | -0031 | -0.11 | -0.089 | 0076 | -0.19 | -0.066
' * | MonR | -0.17 | 032 | 2033 0.0040[0.0064 | 0060 | 0.065 | 0.048 | -0.076 | 0.11 | 0081 | -0065 0.0073 0.1 0.40
* * RBC | 064 | 064 | -075 | 075 | -0055 | 0064 | -052 | 043 | -051 | 055 | 035 | 012 | -048
* ok ’ HGB | 098 | -0.027 | -0.019 | 0077 | -0.18 | -0.15 | 0.034 -00019/0.0065| 0029 | 0.15 | -0097 -0.20
* ok ’ / HCT | -0.021 | -0.053 | -0.13 | -020 | -0.17 | 0.047 -0.0086-0.0047| 0041 | 0.18 | -0.12
* \ MCV | 098 |00083| -0.17 | 0.64 | 051 | 064 | 073 | -042 |[-0031| 0.52 0.0
* \ / MC | 020 | 015 | 064 | -051 | 064 | 073 | -042 | -0.045 | 053
* * * MCHC | 0.11 | 0091 | -0.076 | 0.076 | 0.086 | -0.063 | -0.068 | 0.11 L_0.20
* * * * RDW-CV 064 | 042 | -041 | -037 | 038 | 016 | 038
* * ‘ ’ ’ ’RDW—SD 20067 | 017 | 027 | -0.026 | 0098 | 0.11 L _0.40
‘ ‘ ‘ ‘ PLT | -0.56 | 0.63 | 098 | 058 | 048
R ‘ MPV | 082 | -041 | 015 | 090
@ V 4T 4 ~0.60
‘ ’ ’ ‘ ’ PDW | -0.54 | 0078 | 0.72
‘ ETT—— ' / ‘ PCT | 067 | -032
-0.80
' ’ P-LCC | 0.014
A OO0 & IEPHD -~
-1.0

* e e g IR 2 5 2 1 P<20. 05, P<<0. 01 1 P<<0. 001, F I [l
*, kel ndicate significant difference at P<Z0. 05, P<C0. 01, and P<C0. 001 levels, respectively. The same as below

Bl1 BE4MEMREREISFTER

Fig. 1 Results of the correlation analysis among blood hematological parameters in Bamei cattle

L A2 6 B A OGP A3 BT 45 AR (L 2) o, il
HORGEE EF 4 35 1 RS 20 40 M 9 R B 2 I 2 R 4 IE
5 (r=1. 00, P<<0.001) , # B X = 3% 7F 3 [A] 52 e
0Ty 1= S R =00 A O SR | (1987
(WLS) .1 8] (WMS) Fl = ) (WHS) A %t 48 £ =2 [8]
1 52 W 3 TF A 58 (r=—0. 94~1. 00, P<<0.001) ,
eI NG R 7) BT e 3 e IRV B TRATAR PN A oY

FEAR —3, BLAh, KA RN ) DA K 45 1A
AN 19 3% BH 98 A5 (LSFR . MSFR .HSFR) 2 [i] 1
LR S Y IE A 56 (P<0. 001) , Fz Mt H 1l 8 5
FH A X S8z ) LA B i U Rl . M &
I 5 8 B R A 4 B 11 R 5 4l B YA OC 48 B 22 1]
B8 F MM (r=—0.51~—0.55,P<<0.001),
PO TE = RSB AR L IOV I BN 1 A7 B RR A .
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JE LA RERBSRERBZ B ER B %2
EH I (r=1. 00, P<C0.001) , & 7% iX W T §8 5 76 3T

M 2120 M 3R 4R 1R D T B A B — Bk O T ECOh
HEFE R o

1.0
PV | 100 |-0.55 | -0.53 | -0.51|-030 -030 | 1.00 | 0.14 |0.010| 0.10 | 0.12 |-0.081
74/ FB -0.55 -0.53 -0.51 -0.30 -0.30 1.00 | 0.14 0010 0.0 0.12 -0.081 0.80
“WLS 0.97 | 094 037 037 -0.55 0.63 079 070 0.66 0.79 0.60
“/WMS 100 | 013 | 013 -053 073 077 076 0.74 0.69 040
“ / / WHS |0.055 0.055 | -0.51 075 075 077 | 0.76  0.65
—0.20
o (a . EAI 1.0 |-0.30 -0.22 027 -0.062 -0.15 0.57
= (= ‘ 74/ EAC | -030 -022 027 -0062 -0.15 0.57 L 0.0
){f{“‘ + [ # RBCTV 0.14 0.0092 0.10 0.12 -0.082 | 020
”’ A @& CV 088 099  1.00 0.67
—-0.40
,,’ = ,LSFR 0.94 091 0094
”, //MSFRIOO 0.78 =0.60
”, }///Hsm 0.72 ~0.80
OO OroL&e
-1.0

B2 BE4SMRTHEFBEXISFTER

Fig. 2 Results of the correlation analysis among blood rheology parameters in Bamei cattle
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