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Physiological and Biochemical Blood Indices: A Comparison between
Tetraogallus himalayensis and Hyline Variety Brown Chicken
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Abstract: To get better insight of the very unique physiological and biochemical features of Teiraogallus
himalayensis , twenty-one blood parameters were tested and then compared with those of Hyline Variety Brown
Chicken( Gallus gallus domesticus var. Hyline ). Results showed that the size of red blood cell in T.
himalayensis was different from that of Hyline Variety Brown Chicken, with the longitudinal diameter and the
value of the longitudinal diameter X transverse diameter larger than those of the latter (P <0.01). The MCV
and MCH in T. himalayensis were extremely bigger ( P <0.001), while the AST and the serum CHO in T.
himalayensis were significantly higher than that in Hyline Variety Brown Chicken (P < 0.01). The rest
physiological and biochemical parameters measured were not different between these two birds. It is suggested
that there are some differences between the two birds in terms of blood physiology and biochemistry. The
adaptability of T. himalayensis to plateau hypoxemia may be partly related to the bigger size of red blood cells,
as well as higher MCV and MCH.
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i 12 25 XY ( Tetraogallus himalayensis ) 3 &
B AHERE, 4 i IS B R A
oA AR b ECH AR TR AR (g SE
1991) Al 5, - 5K 1l o 38 K AR | R oK R 1
JE B Ll P AR % LA 2 000 ~ 5 000 m
e I X R TR R B AR S SRl BAT
FOMRR AR 2 R . E RN IR S0 B Y
FEAR PRSI G 5 2T (BEDEAE 2004) |
P B BEFE R A 5 T (R 5 1990, K
I 2006 , 2] 7K 1§55 2007 )

VTAER TR AR B 2Ry M AR B A= ALAE bR
ME S 1 H s 2, TERQFHERE S
( Crossoptilon mantchuricum ) ( JE#] 855 1997) (¥
T8 (C. awritum) FJEE 539 (C. harmani) ( E 5H
2001) B8 fAHE( Tragopan caboti) (453755 2003) |
ZIHEHR XS ( Chrysolophus pictus ) ( i 5555 2007)
85 530 KT Sl EE T BT 58 A
RS ( Gallus gallus domesticus var. Tibetan ) ( 537Kt
5 1995) AEFAGIFR S oA TR 1L AYIREIE
EXG( EHEF 1995) FMEXS ( Phasianus colchicus )
(Voslarova et al. 2006) LA #i&, Hr, T35
(1995) FUO RS IA T HIFE—4E L BRI iR S
X MR AE PR ESE AT Tl , AR T AR5
TR AN RE 1B, (EX RS X Ll
FrJ7 TR FEIEA WARGE
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N T T — i R R R
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S A S e 3R — S AR IR A ) R
T FERBIERE

1.1.2 IFEREE KLEPEEE 12 h )5,
R FHEL N # IR i 2 R BUM A4S 2 &,
HRBTEEINL ( EDTA, K HTEER) 29 1 ml T il 1E
MR R 0 M A BRFE A 41124 3 ml
Tl A LY, WA v A AR S A

1.1.3  SCE{UES  PE6800Vet 4= A 2 Ifi 41
BT (BRI e H A PR F]) 5 AB-1020
A S A (KRR A B R PR T
B3 F]) , Motic BA400 A% & i % ( JE 113 7
B SO A BRAF]) o

1.2 Hi&

1.2.1 ZIZufaEsieE (1A EDTA,K Pkt
FIR I T EE L7, 0% 1 TR Bk A, &
P 2 i1 1 3 EG I G 0 )5 00 I8 Fl B B Ak TR
1% % H Motic Images Advanced 3.2 [& {5 4b B
RGEATHAIRI G, 0L AR K,
CiRA R R\ 2T A

1.2.2 (A ERIE >R H PE6800Vet
4= F BT A AT S A2 i T AR B B D0 1
HAAFELr4n i Bs Lo e s er s H P
FI 2T 200 6 8 A ST 340 20 200 i 1t 20 B 1 A vk
& AN SRR, =3 2 (R RN | A A
JL R AR 2L 10 TR R

1.2.3 I EfedEts SR A SUNO AB-1020
2 gl A A A 5 1 A A AR A, T 0 H A
FEEEA AEA NEAREILE B RERA
MRS RO v A S R o B Tl | 4 A5 0 L
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11 TidEh5,

1.3 HiE4bIE AN Y R « bR
R (Mean = SE) &R K G804 ( Graph
Pad Prism. 5) #EA7 007 P -4 56 209, P < 0. 05
FREFBE P<0.01 XREFWEBE,

2 75 R

2.1 WEECE5B=EBIHMMAESILR
K F Motic Images Advanced 3.2 FRALFE R 58
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XeF B 2 R R > 4 X LR 41 40 i A=
FfEEE T & (52 1), B Graph Pad Prism. 5
TR, AT HE AR B ERTFIREE (P <
0.01) , i ELIE 12 55 3% 2T 40 g (9 At 42 3 B
BFER T2 (P <0.01) , WEIEH L0
JHL 5 Vg = A XS £ 20 A FR K, HLig & B T
J: LR Fg o (1T T 52 B A 0] A [ |
B KEBREZMIER, 55 H A U125
(E1),

2.2 MiEAEIER KM PE6800 Vet 4 3)
I 280 T SN ol A R A, 21 A AR AR
P 4 MBS0 1 A M = o SR S R AR A R &
BRI FE2ZR (F2) HTE B AF
2T 40y 25 BRI Y5 21 40 it 1l 21 28 4 75 s i 44
WRERTIEH(P<0.01),

2.3 MEEiEtR @S s E
JIE 5 X ) R A% I 2 e A T AR DL [ e 5 e A
BEE T2 (P <0.01) , MR & 2 H b

Mg A s bREIR WL R E 27 (£ 3),
3 i i

S Il A PR A AR AR FR AU B T B4
AR L , BRI AE 2= D e T B AR AR, A
P A= Ak 45 b A8 Ak 5 35 4% F0 B B 2l s 5 D) A 5%
(Pain 1989, Kilgas et al. 2006, Gladbach et al.
2010) . 2120 Hf SR HE B 1R P iz 26 S i
TR, KN B F S R 2R A A A5
RN R I AEAE A (B 5 AR A 22 5 (Hattman et
al. 1964, FHELTAF 2002) o ASCE By 10 L
Lk FRAE R b I 5 S 24 21 240 s RN SR
P21 20 B0 ot 218 1 % R T 22 AR XS, Ho A4
PRIC i 2 22 5, 3k AR SCIFGE I P Rl g 25 st %
B AT AR AR R, 1 H ik
EICE R U A X IR 25 0 A i R
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F1 THBAESNELER (LN pum)
Table 1 Morphometry of red blood cells( Unit: pwm)

Y12 Longitudinal diameter (LD)

4% Transverse diameter (TD)

PR x HiEAR

et GH PHlshER  BW el
Mean + SE Range Mean + SE Range
K% i =5 3
v 12.69£0.26™ 12.18~13.15  7.05£0.15  6.71~7.43  89.45+6.99*
Tetraogallus himalayensis
i =48 10.37 £0.27 9.60 ~10. 62 6.69 0. 21 6.18~7.2 69.23 +£1.70

Gallus gallus domesticus var. Hyline

[RIFNVEHE 2 B EAT -850 (RUBKEES) , n =4, #+3FK/R P<0.01, 23 W B %,

The data in the same column was analyzed by i-test ( two-tailed test) ,n =4,

; pmaa
: "5»3"’" '

N TS neag 2N,
BEE

significant.

## means P < 0.01, the difference was extremely

(70

Fl1 RBEESB(A)SEZHBE(B)IHEMBAEES( x100)

Fig.1 Blood smear of Tetraogallus himalayensis and Hyline Variety Brown Chicken
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Table 2 Physiological blood parameters

847 Index

I 5 %G

Tetraogallus himalayensts

22 45538
Hyline Variety Brown Chicken

A + brifEiR Fienie| T = bRifEiR FieAE
Mean + SE Range Mean + SE Range

AT Weight (kg) 1.70 +0. 08 1.53 ~1.88 1.50 £0. 06 1.40 ~1. 68
LI AE%L Red blood cell (RBC) ( x10'2) 2.60 +0. 08 2.45~2.84 2.86 +0.27 2.63 ~3.16
4N %% White blood cell (WBC) ( x10°) 17.17 +6. 37 16.41 ~19.08 18.03 +7.03 17.02 ~19. 85
rR PRI Neutrophilic granulocyte (NEUT) (% ) 8.83 +0.39 8.00 ~9.50 7.33+0.75 6.00 ~9.33
BRI Monocytes (MONO) (% ) 6.33 +0.23 5.67 ~6.67 6.00 +0.23 5.33~6.33
Wk EL4A M Lymphocyte (LYM) (% ) 84.80 £0.56  84.00 ~86.33 86.67 +0.91 84.33 ~88. 67
LI4NAE L %S Hematocritvalue ( HCT) 0.35 £0.01 0.33 ~0.39 0.31+0.014 0.28 ~0.34
417 1 Haemoglobin ( HGB) (g/L) 165.83 +4.27  160.33 ~178.5  148.33 +6.55  137.00 ~162.33
S A 4T 4] 231 -15
EIELANER( < 107L) 136.44 £1.21* 133.4~139.10 107.64 +0.99  105.37 ~109. 73
Mean corpuscular volume (MCV)
N PAR 4 4B -12
PELLA AL P %< X 10‘ &) 63.94£0.56* 62.80~65.40  52.07 =0.34 51.40 ~53.00
Mean corpuscular hemoglobin (MCH)
14414 Z W (g/L) Me:
FALLANLIMEL R P (/1) Mean 470.92 £7.25  463.00 ~492.67 486.17 £6.71  472.60 ~504. 67

corpuscular hemoglobin concentration( MCHC)

[FAT I Z B AT - (AL S ) ,n =4, #+ IR P <0.01, 2257 M 3,

The data in the same row was analyzed by i-test( two-tailed test) ,n =4, ##means P <0. 01, the difference was extremely significant.
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Table 3 Biochemical Blood parameters

e 525 Y
Tetraogallus himalayensis Hyline Variety Brown Chicken
F8F5 Index
M « pRifEiR i Hl M = bR o H
Mean + SE Range Mean + SE Range
FEEH Total protein (TP) (g/L) 37.67 £1.53 35.95 ~42.25 40.07 +£3.43 30.75 ~44.70
HE&H Albumin (ALB) (g/L) 12.89 £0.92 10. 30 ~ 14. 67 13.58 +1.77 8.65 ~16.67
R U/L
ﬁﬁhﬁ&ﬁk%%ﬁ%( ) 53.03 £18. 08 27.75 ~97.70 42.78 +4.49 33.60 ~55.00
Alanine aminotransferase ( ALT)
LG RA U/L

~ &&@&ﬁ%ﬂ?ﬁgﬁ@( ) 748 £74.80 " 545.62 ~907.84 147.60 £13.9 124.30 ~187.73
Aspartate aminotransferase ( AST)
v RRABNEE RS v transglutaminase (y-GT) (U/L) 20.48 +3.25 13.00 ~28.50  28.41 £6.06 10.45 ~37.13
W% Glucose (Glu) (mmol/L) 4.22 £0.22 3.79 ~4.76 3.88 +0.55 2.23 ~4.62
BT 2 Total bilirubin ( TBIL) ( wmol/L) 3.34 +£0.39 2.68 ~4.48 2.54 £0.46 1.69 ~3.85
H AL % Direct bilirubin (DBIL) ( mol/L) 0.58 0. 16 0.36 ~ 1. 07 0.56 0. 11 0.30 ~0. 81
JRZ A Urea nitrogen ( Bun) ( mmol/L) 3.57 £0. 65 2.49 ~5.13 4.18 £0.21 3.91 ~4.61
HILEF Creatinine ( Cre) ( mol/L) 40.72 4. 60 27.30 ~47.73 36.43 £5.77 25.56 ~48.05
JH[EEE Cholesterol (CHO) (mmol/L) 5.72 £0.48 4.51 ~6.61 2.48 £0.31 2.19 ~3.41

[FIATEE Z IALEAT 4535 (BURHRR ) ,n =4, # o8 P <0.01, ZRMIEE,

The data in the same row was analyzed by i-test( two-tailed test) ,n =4, ##means P <0.01, the difference was extremely significant.
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TG .35 22 5 ABA S 5 1) I 1 25 X0 - S 21 40
MU T 22438, T I I 5 X8 1M 4L
SRR T XY, 458 22 7 B EKF (P =
0.067) , T B % £1 240 i 4 98 L, PHL i v]
FIOAR SN 7E A 5 1R 25 X1 X 2 40 M 1M 20 8
R E R T2, — = | o, 3h
WLL AN ARG N B 2 | AT I e T
B BRI 3% ( Jessen et al. 1991) . 4%
FRHTAE (1995 ) Xof P 6 by DX 78009 3k 1o HLALR 46 15
BEALH A IS Fh A Ay S T e 1 i £ 40
LA E el 2T A ELAACRR 3 7T 2 fie TR 21 48 B K
8 o T 3 ) IR B0 ) e A ol VR R
JEEREAR, DTG 2 1 A0 B R, el 0 S Re
AT I e JBUIRAE RS o AR SOR XA A 45
IR K A I I X AR B AR AT RS BT LA
e 5 I ) o (R L B A5 A 2 o ML A 7R —
LR

AT LV A A TR BR K T Bk I 50
KA TR 2 HE e M Wiy (PR A W Tl
glutamic-oxaloacetic transaminase , GOT ) Fl1 flH
Pt A 0 3 T 22 ARG A A BT I
(A A BR 7R AR Z [V 05 25 5 o IR
P A N 1 A AR R TR B R | 4 1 2
PRURSE G UBER , G B BRI B BT R T
B BT T | S2 LI ME DL S 4R D
R4 5 (4R REUA 2007 )

ARSI R S G AEAS SR F R 3 000 ~
5000 m LL FAIBHR 2K 5 S Ay 85 A R T B3
WX 2 B R TR T AR X 4R
R 3. 3°C, v i AR - 43°C, JCAR I 79 d,
JEH TRV (BUAS SR 4245 2010) , I 6 5505 1L WL
JOEL [ P 5 vy T 24 4 X AT BE - I IR SE S £ A0
JHLTE 25 5 4 5 06 > 4 X0 K % R 25 XS AR 9E
NG B R G A O (E RS 1995, ALK 1 45
2004)

KA AR ISR 1250 T N FI 5
W HE eI B I R i — i ] iR A
IR o ) R I RAE ] R L &
FRRF IR 1R . (HIEW O T, AN b & &

ARAR, 524 )40 B i FL A L S2 45 e, P 4 i
REEE 325 184 0, K N ) R A B TR R B e il
5N 2 TR 2 R AR W ( SRR A T AR i
glutamic-pyruvic transaminase, GPT) Bl A I
W BOM M e 2 T e (R A
2012) , & T8 2 MM I L-P ol il , K&
AR I A% Tl 1 I 1 25 X0 R TAE =2 4 %8 22 [] )
2E SRl T YRR 22 5 i 2 N A AN R], 1
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S0 ( Prionailurus bengalensis ) J& T £ A H ( Carnivora) S A5 H ( Feliformia ) J#i &} ( Felidae ) J# 3.
F(Felinae) H4kJE . B HIEDREE . F9%8 )12 0 A TS0 A B0 & v 30730 he A\ R AL A | 4
fo) SRUEZE B4 DoRVUNE JETA/R FEREEE GBR (2R [E BN EDJEJEVEIE | HAS SRR HIREK
H X R IR FEFRE 3 A 03Tz R A IC sk A 2 (AR G E) A 4

FUIEA S AP AT, P EAL—M B — A B A T AT 6 MERR R
A5 AP, BLETARI ST A 53, Ellerman S50 R B TR EA A0 5 SR HA 3 SRS
FRHERIC 3, Smith FFWIAA T EA S AR B ERAENA — AR, e
AT E R 4 DR B B0 T H N, 1% B VAR A Smith S 09702 R S8, & 19 )|
WEFH(P. bengalensis scripta)

FIMAAIE 5 ZAARDT , A7 P A 1R 2R S0 S 0 S o 38 g R ), O 20 Sk T, o) B A T 0
S, B O R 7 AMARFIAE T A 2250, 1 07 AR B €, AL MA SR IR . A2 Ik
K 50% , HHLL,

UM E A /N AVEHES Y, DI AT S SR INRUIR LR B AT A R R R R B AR AR
A U Z R R R R RE, TEFRE MR IR, CITES K HSI AR 1L,

HERR  L1EY] 2012 4F 6 H 29 HECT HR &L BKIE TR 3 160 m Ak,

w &
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