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WA FMIEOMEMRE
X EEF BT

AEWN X EEF

ChEH EEE LS REEYH AT

RESHTLEHF . REENERNZ— BTHEERENRHNE,BETIEE—
BE+HSEMR.AHETNHEF BERE,MEAXLEH,. BXRAFMAES (Hb) 894
BEAMEIEOEOL, REA LA+ ERME RS RE, Harris fI Warren (1955)
FA4Ee vk ik (pHS8.6 B ELZEME) 547 12 SRR B EM Hb N EIELIEERE —
Mo Hrh5h&E 24 Hb iy, 3 k& 1 MRBEIN Hb By, E&4LEBRE&E1A
BWEIEY Hb R4 Evans F1 King (1956) EMHRRBIAIRLFRN Hb-A, £
BRSO A Hb-B, Fik4F Hb BF AL AB, B 3 #E£ KA, Helm % (1957)
BRI AE Hb-1 LR EEE R Hb-B, Hb-I £ FREY Hb-A, WRAN
HEHEREBAMNR.NAERE H-A WAEEMBEPHI Hb-C, FRA Hb-A BER
Mg %e MmE Hb-B P#ENAEFAMMmkZEE Hb iy, 13%2E Hb-B, H¥ERIXIL
FHbBEZREREN, EMNRE 14 e T S B AEL Y. EE 8* 18 &A1
EE. AMEHIAN 8° a5 p* EFEHE. KA EERE" R “EEERE" (Boyer %,
1966), XEHKBENEEBRFILEER. —REWIITEHA, * BF 7 MREAET
o4k, H 16 NMREART 6° 5, M6 8 21 MREAET 6° 5, EEER 6° thgr
5 88 /b 4 A FRE (Boyer %, 1966), FE Vestri % (1983)M4E2E Hb h XA HL 2 Fhir
e gk, H—RefEFE 1B R 14 N REABRBEATBRRA. 5 —RE s i bz
EBERERIR,

Hb-A §1 Hb-B EHFMEARAKIN A REEBDRELEFFLRE, Huisman
2 (1958) YETEEMPBNE, 23 Hb-A NEWERAL Hb-B &, MAAREEH
SiERA Hb EE#THE, Hb-A BEMEEEEE Hb-B MERE, X5EMS
BB E Hb SR Ei&—RKE R RENELZEUN. FHiks38
Hb-A W ESEREEENE L. KERHRRBIEHRSE Hb-A NRFENBRENTH T
B Hb-B FHEK (Dawson %, 1966), #EGTH, EE LB L Hb-A S0, K
HED) Hb-B AHRE, FiEHSEERNREFRNERNEREFNEN (Manwell F1 Baker,
1970), EEARELMHE Hb* FFR B UBEEEAFBNERSRS H* BWHEE

* B RTEREERT HEBOTHES, SEERES TS L, MRERSHRIER,Ek— M.
A3 1983 £ 6 A 17 BIREL,
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—ERRR. BHERENHX HV* FMELS, B MABEK Hb* fEfi(kEx
AREM, 1982),

W ERTR BEASE Hb a0 GRS HEFHEXNERSRE R R Hb-A
HAENBERODE, PRREEFRSE LA N % E R X RS H R
MFRTFHIB RS . — R AE 3000 kDL L, BESTEINGERBENSAEAFTHNE
#, AT SEREENBARAE Hb B i e SR et L2 E
RO R B. BATH A FH_Hb TR kST RANERMANNE, KERET
o :

—. B 5 5 &

L mEEsRE

MAET 1982 £ 9. 10 WARB FHEERBEGLFERE, WOLEHRE 2 kit 38 %,5
SKFEMAWE 10 2o FrRIBERNRFERREME, FEBRs— 4 3000k L E,
MFA Alsever # Hikk (1:4), RETIKEHHE LB ELE,

2. sMZBIHE

REMFEEREOF R, FAEBEEKERLLHE 3 K, 2RE, BENSERO%E
TR 1/4 RARES PO SULER, D 3REE 2 4350, 0 EBLE B Hb i, 4°COkBRER o

3. Hb 8 B ik

FABHNTEEREER. R, BB S, Bk A0S RENE(1981)
Ay,
4. Hb BheE O EEF0BEER 47 4 i e ik

BUHD 75 0.1 =274, B MTHAER (DTT) 0.032 37 (Verva ATPH), BN
3R 0.074 32, AABEBRT AL, SR TR 30 o4, WEryREBRa fgEs
PR E TSR RRIE T & RE (8M) , pH 20 8.6 { S M8 mtik (Tris-EDTA-Fi#% ,
p=0.12) 120 580, HEPREEDY 30 fR/IEK, 90 ArEh, MIkEERE 10B b,

5. Hb S48 EMHNENSHEEENLs

HMTEARE Hb-A FRE Hb-B HI42E Hb ik, RABEASEANE B (Edwards
%, 1966) A1 Bjork %5 (1954) BYTFFREIK S5 AR (Open-circuit tonometer techique) 4%
AAFTE . FrifEa SR ME S, —FEE 1 Fh Hb Bk o HIBIR T EMEAH 2 Fhik
W, B2 MERE-RIINAALARE, FUEREARNESEE, Frigrs
KIRBA,RIBRE Hb MBS RON KNS EE—EnEE, FSSEHBY
Ao :

MERTSCR Hb BWREBEITES, X pH 74 MBBRZNE (= 0.2) 4°C BT 24

1) #%5E 20.5 50, MR Ee s 8.0 3, &3k 4.2 E, IBBAE 1 7,
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Nifo BITER Hb MBS E%E (Winerhaler, 1974) EHIKE, REHEEA
VB 4% Bl BEBERAR2 6, Z—MANAREN, EEHESHALEE
B ERAASEHES:; BB EAKHE D, ik Hb 55858, FLRNE
37°CKH P304 40 A, AR PR AR, AENBAES X BN TANIES
Wi, FEBEAZENEAMABEER (HO,). %A BERE LR L
2 Fi Hb %8, %4EASMEESI(E A) DH-100 B M SEETAHF I (55 Sy il
HEINHESE (p0) Ho F—RIARLBIRES, WNE—RFIRE S IERED
FHEMB, ANSERN | SRNESEREKE, CENERSEL—AETETS
# (0 B EA)NENHNEE , BRBEFANRERE, EH8 S50 EBEA SR,
EHBEANEESREEKESTRELFE R, 2 RREW 2 7 Hb % %1 A R
be, MRS Hb W0 E S SR GG R, BUER AR pO, 18 (K REE)%
BRI B ER Hb RN EemaE, "

W Hb AR — R, B EES Hb RO BR80T EARNE,

ALRFFRAR DTT SN %5ER 3474,

2B & F

(1) BH¥ Hb R ERERSEEE (8. 25H 2 # Hb R E RK 3 5
Hb &, FFSXSIREEES Hb-A, kaN1EM% Hb-B, RE Hb-A EX AR, HA
Hb-B %% BRE, “ ZFEMEGKN AB B, 38 fRESHh ARA 15 4], B 2 ], ABH
204 (% Do Ml EEFEET (FERE, 1979), 0'Hb %4 0.67, Hb® %4 0.33, B
Hb* HIFI%E AT HE |

#£1 Ea¥s Hbo BIRHEREE
Table I Hemoglobin types and their gene frequencies of Tibetan sheep

m 4 & B # Z H @ E
W4 2R () Hb types The gene frequencies
Number
A B AB Hb* Hb?®
38 fifw 3 2 21 0.67 0.33

(2) BBk e s RIBE B 4 W e Sk S Re 25 (1 2), Hb-A F1 Hb-B BREMEE
£18 2 A0, 76 pH 8.6 MUMKEET, | RAMBGER, KikahEE R, kil « #;
1 &FIERTS, SLkEm e Sk, il %, A& Hb-AB WRLRZEEEE 3 &1
e H AT 1 & (o 5, AIESTBN 2.4, R0 64 5, 1810 6° . B
5, 3 BRER AR AR o SEkEIIE AR, B B A AR mAERBHN
BERAEEAS, ERE—GERAR, KERNFARATY Hb SHERSHHOEM
BB RA 1/ o 8, T B ALAEE 84 Rl 6° SREE, ¥ Hb IEENLR,. I
LRE B HHS A, -

(3) JREEN 4% # Hb ¥, 7€ 37°C,pH 7.4 I, A IS BRARA AL A AR E 2
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A1 ERFmaEn s ksy
Fig. 1 Starch-gel electrophoretic separation of the hemoglobins in Tibetan sheep

B2 40 2 B 4 B e B
Fig. 2 Cellulose acetate electrophoretic separation of the polypeptide chains of the hemoglobins

AME(NESR Hb ME4 Hb WARLGDR N ESERE, SR LE 2, DENES
M AR, 5 FEE O AL REES Hb-A 71 Hb-B RS E (E 3), M
AR, Hb-A SR i&it Hb-B BB Rz, &R LR EGRD 50% & Hb 554
Hb RHORSIE,Dl P £R) 2 19 8% Hg, F&% 28 2K He, BiB Hb-A X ER
R Hb-B &,

#2 Hb RESMAETFHRLSER

Table 2 Oxygen pressures at different saturations of hemoglobins with oxygen

AMAE(%) 14 27 40 52 65 81 95

percent saturation

Hb-A (mmHg) 8.5 11.6 16.3 20.8 24.8 32.3 50.0

Hb-B (mmHg) 12.0 18.8 22.0 30.0 37.0 49.5 80.0

Pyt A= 19mmHg, B = 28mmHg
— » >
oytiile - 14

RTHF Hb (5T, SPMERRAREBRBXGEF. GI—RBRAREE
3F Hb B, %3 Hb §Y f $7ESE LES &Y, RITGESE Hb 5 BErE
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‘ Fig. 3 Oxygen dissociation curves of the two hemoglobins in Tibetan sheep

MR, ARIRIBRYMA T, AB BIGRE TFo Hb LUMRIG, BEEm sk ¥ bifed
BUHE Hb R 1A o i i, iff 6 AL 6* A1 6° SRR (B 2), RITMERE
—SRBASHTHALBORE, RESMHESL, L, HE Hb AREA—Ho
Vliet % (1964) F Blunt % (1970) EiREETEAME A EEANE Hb-C HILE
AT 38 BEERAFRIA Hb-C BRyo KT BERHRAIHT FHHIZI Y2 5 B B
Ak, TR & RS L N S R E R B, R A A .

BAVAHTHY 38 B4 2E Hb FESL, H HbY BSR4 0.67, HY® 24 0.33 (% 1), AL
MEHERETEYS. X—ERFL“SRRER Hb* MRS, RERBX HY s
KB — ¥ 45 10 (Huisman %5,1958), B4 E—MIAFEIR 3000 KM b EFEEE,
S5IA AL, BT REER, BE HY BREHES S, NETRREERE
#BIR 150 KAHTT, Hb* SREHIZK 0.99 2 & R EIE A KIS 150 2k, 3£ Hb
S 0.79, BART A SR ERMEIR 750 K, BT % , (B Hb* fiik 1K 051,
B BRI — FIRUEEAEN, 1982), X 3 MAFENEBRPRETHAE, M H* ik
REPERERTBAE AT ZRMETRRSTRA Y, 7T Hb* HRmSEn
 SiRAERN, BAtERMEREN. T EaTE R LI £ AR s RA R
SETitEl. WIREIRN ERSEN H FEREE L AN EW, HNEE /e K B s E
%o _

MERR & (A 3) TAEAE Hb-A W4k Hb-B [, £ Hb-A &
EHMAt Hb-B 3,1X155 Vier % (1964) SR, WERNNBERELEED E
REER TESBRA BEIARENTE. £¥ H-A X—SBIBTERSER
ERHE R (BRERNSERN Hb ARFTFRBRERNNE, BOEdENER A
55, R RS ME G, EIRIERT Hb-B WIIREARTIANENEE. S8
X 2 MARDEN Hb, FHEENSER, WREET RSN, XTRESETUE
AT — B EREE,
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Hb B RMmEs EhLEEEHEEIb N —IER, TAEME & B LK dHo
Kay (1977) SZLBRARFRBEAZIE Py E, RABRERM EN Py —BARE,
HEEEENERSE Hb U Py ERFBIE, Hb-A 5 19 KRR, Hb-B 2§ 28 MK IR
B LB ET Huisman 25 (1958) %713 Texel 5 Hb ¥ (pH 7.2, 37°C) ERY P» &
(Hb-A 24 29 ZHREE, Hb-B 24 38 BXRRE) i 5MtA1H & m(pH7.38,37°C)MB R
& (Hb-A 2§ 20 Z2K5REE, Hb-B 2§ 29 Z2R5REE) 4B, XIHAARIAR ¥ Hb B S F By HE
KL HMMEEERERE, A Hb-A B, Hb-B 2k, RFBMAEFH Hb B
SEEE, DRENSBRNREER, RIPING, BARE Hd FLLRAREIKNY
Ps B, EIEREAFE T RISEHR RS, ERPNENREERENHI SR

B F X R
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INVESTIGATIONS ON THE COMPONENTS AND OXYGEN
AFFINITY OF HEMOGLOBIN IN TIBETAN SHEEP

Zhou Yucan Liu Guofu
(Northwest Plateau Institute of Biology, Academia Sinica)

Among the hemoglobins of domestic sheep there exist two genetically determined
types, i.e. the hemoglobin A and B, the former has higher oxygen affinity than the lat-
ter. It has been suggested that the sheep with hemoglobin A have ability adapting to
high altitude, so the hemoglobin A has adaptive significance. In this report we deseribe
the obtained results from Tibetan sheep which live at high altitude above 3000 m.

On the pattern of starch gel electrophoresis two zones were observed. The com-
ponent moving more rapidly towards the anode at pH 8.6 was called Hb-A, and the
slower migrating component was called Hb-B. In 38 sheep, 40 percent of these animals
had Hb-A, 5 percent Hb-B and 55 percent Hb-AB. The gene frequency of Hb-A is
approximately 0.67.

The polypeptide chains of HbA and HbB were separated by cellulose acetate ele-
ctrophoresis in urea (8M)-DTT-TEB buffer, pH 8.6, since a complete separation of the
two basic polypeptide chains of these hemoglobins can be obtained with this technique.
The results show that the two different type globins have one common polypeptide chain
which move towards the cathode and identified as the g-chain, and the B-chains migra-
ting towards the anode possess different electrophoretic mobility: the g* is faster than
the g”. It indicates that the hemoglobins of Tibetan sheep also have only ¢ locus, but
there are two common alleles, B* and B®, at the 8 locus.

The oxygen dissociation curves of type HbA and type HbB have been determined
in Tibetan sheep. It was found that the oxygen dissociation curve of type HbA was
shifted to the left, indicating a higher oxygen affinity than HbB. It is worth noticing
that the P50 values of Hb in Tibetan sheep are relatively low at pH 7.4, 37°C. The HbA
is 19 mmHg and the HbB is 28 mmHg. We congider it is a possible reflection of parti-
cular adaptation to high altitude.



