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Changes of Blood Oxygen Affinity in Sports Anemia Athletes
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# E. AN AREHN4EShRkshfamit2,3- Kk (2,3-DPO #¥H,
#i2,3DPGEEHRRThIMG AR T BELFAFTERALT LT LBEHHER
FRPURBBLEDAUANATR. REED R OB LT OHEELEXT AR
R (n=8) kR MBEN=10) . FR AT LB (=) P FRFRE(n=6), ZAFLFE
GhauFaéEE(HCN) ARt T EATARES A T EaH 2,3-DPGAR-F; 4 %K.
BHNRREREHRAAE O BEORERERTEHEGH L (R RALNM 0L
6.74 mmol/l, %M & o4m 119. 751 6. 48 mmol/1, F M 5F B 44 144, 00 7. 04 mmol/1, F K
R 48 109. 75+ 11. 50 mmol/1, P<<0.01), £#Z S WA ZERF L HF, £ & 2,3-DPG Fo
Lrmfe 2,3-DPCGHAAA MR P RAG AN EEFH £ R (P>0.05);4# .40
trompf 2,3-DPCHA AL REFTBHAUR LB HRAREFARBREHIRAALHH 2,3-
DPG R+, HANAS BEUMALEBHERR A AR TEDIR R LG L EMERRTITN,
XA EHBERTR;2,3-—AKFHR(2,3-DPG) ;& mie

Abstract ; Objective : To observe the changes of whole blood 2, 3-diphosphoglycerate and eryth-
rocyte 2, 3-diphosphoglycerate after exercise training, and to investigate the relation between
2,3-DPG and sports anemia. Method : 28 members of the Chinese youth team of tackwondo
and middle-distance race team of a sport school were the subjects. According to gender and re-
sults of hemoglobin (Hb) , the subjects were divided into female sports anemia (n=28) , female
control (n=10), male sports anemia (n=4) and male control (n=6). Hemiglobincyanide
method and UV-test method was used to measure the Hb and 2, 3-DPG in blood research
samples respectively. Result: there were significant decreases in serum Hb of subjects between
sports anemia and control group (female sports anemia group 119. 753 6. 48 mmol/1, female
control 134. 40+6. 74 mmol/1, male sports anemia 09. 754 11. 50 mmol/l and male control
144, 00%7. 04 mmol/1, P<<0. 01). Whether or not considering gender, there were not signifi-
cant difference between sports anemia group and control group in whole blood 2, 3-DPG and e~
rythrocyte 2, 3-DPG. Conclusion : Experimental result of 2,3-DPG in whole blood and erythro-
cyte showed that the 2, 3-DPG in sports anemia group was not significantly higher than that of
control group. Therefore, it is not possible to study the mechanism of sports anemia based only
on the right shift in the oxygen dissociation curve of hemoglobin,
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BB P 4 B B LR 2,3-DPG R EMZ R4
M2, 2, 3-DPG /K V2R 4L J2 32 B ¥ 2% 1 1) it 1M iE R 22 B
GRS N AHNBRE,

1 ARMNKEHE
11 mREstghoa

HEE2EFENZ G 8 ZRAIERARILEIHEK
RERPREEBS R 20 ZIERHIX R, 48 12 5 ~17
%, AR B RN WERE, K RADS
WYy, RESHANENMLLER
WORG R DR M A ¥R A B A S
B RAGR D.
L2 RHWAPF®

B 5, 16 BRI 85 BA B 20 5 47 — I A&
BAPEEMNL FERRABEOLIEALAE
(HICN) , 454 12 3 51 B4 B 1 A BER B0, 410 45 6 BB e %
K. BEHREWHR ERENTHHKRMS 1 ml AR
A HE£ AT 2,3-DPG HlIRE .

%1 FHRMNRBERBEFE—KR
Table 1 Results of Basic Indexes in Subjects

T L w#RG)  Aile
Group Age Weight
P88
R ol group 10 15.14£1.7  54.6+6.7
SR gl
e anemingrop 5 146%12  56.8%4.9
A EE
R o 6 14.6+2.0  63.1%+5.3
R ey 4 14.8+1.1 612481

Male sports anemia group

1.3 2,3-DPG 540X 5 %

XA 2,3-DPG &7 & (A & 8 A 78 B Roche A7),
FLARRR A D SR AR 0 U BB R HAT

L BREAB1 m #RKLAAFREEE .M
0.6 NE &M 5 ml FEAHRAS, B0 10 min J5 B L 5 4 ml
HimA 2.5M K. CO; 0. 5 ml {847, 7K # 30 min J7 BA4 000
¥ /min B BL 10 min, B 0. 1 ml #E RS BIFES .

2. WEOREE  BUA A & A RN WS R IR SR A,
TR IET A=340 nm ZHHTBRAEERE. K
JOE 3 B4 AR 43 R B (80 R (8] 43 B0 0 48 o W) 6 B EL A E2
({4 8%~ Bechman Du 7400 Spectrophotometer) ,

3. GRE AE=(E2—EDAS —(E2—ED X H;
4 1fit 2,3-DPG(mmol/1) =11. 70 X AE340nm; £ 40 g 2, 3-
DPG(mmol/1) =11. 70 X AE340nm X 100/ Hct,

1.4 HBEHAFRLEFE

LI BHE R A SPSS G it K 4T one-way ANO-
VA %, B EH KR P<0.05,3EH B EVEKEN P<
0.01, LRFFEHFHHTIrMEERER.

2 ZXRER
2.1 BHUFhEfrtBELLEGKEHILE
50

LR M 5 Lo txt AL b 48, A & A K PRI
BEHTHMSEA(P<0.0D;#E, BHRANAS B
Xt HRAL B, MAROKFRAL BEETRAERPL
0.01),

%2 FHREFIEADAMNRAMTERALE-KE

Table 2 Changes of Hemoglobin in

Sports Anemia and Control Groups
Hb(mmol/1)
X+8D
St B
Female control group 10 134. 40+6. 74
X XL ..
Female sports anemia group 8 119. 75+6. 48
F s R
Male control group 6 144, 00+7. 04
e o 4 109. 75+11.50* *

Male sports anemia group

. SRR RAMIL, » x P<0.01,

2.2 EHMRREFEE 2,3-DPG & ki

R A5 ok Xt MR A, 2 M 2,3-DPG S {E
MEMETEEMELE T 28 E4, L4 2,3-DPG %k
HEMRER e, BAEANA S B A, £m
2,3-DPG I EHHAMERETEE AXG ¥ 8 &k, A
il 2,3-DPG th 2 A FH R R (£ ).

£3 AWREHHERDARRAE 2,3-DPC LB (53— KR
Table 2 Changes of 2,3-DPG in Sports Anemia
and Control Groups(Considering Gender)
4 2,3-DPG 4cfmff 2,3-DPG

n  (mmol/D (mmol/1)
X+SD X+SD
et af A
R ol group 10 2.1040.44 5091, 05
E s gix:
B o anemia group § 1 8310.38  4.7620.79
BT R
| group 6 2004049  4.88+1.29
R K 4 1.5340.54  4,44+1.75

Male sports anemia group

2.3 EHMRamforrBa2,3-DPGH R (R4 B
)

BHERMAMT BRI LEER S
W BRAF AR, &M 2,3-DPG £ B H R 4 8 EEF
wof B8 4 i 4 45 (P<<0. 05) , T 41 M8 2, 3-DPG H & & B
RAMABTREHENEEERD.

3 awSitie

AETRR A RERNHEAESH AN, ma
BHRERAN YRR, 2,3-DPG 0] 8U% M4 % & 1
S3FHIBY TG B B R LR A S A AR AW I E E M
HWEERZEZ—, nAFEBS5EEMAE pHE.2,
3-DPGHIE MM, Ko, a4+ 2,3-DPG 2O M
Mg A R Ry, AR ENRERRA T RS
S8EMAMEEHREZ —. Benesch HUEH T 408
$2,3- DPG 5 MO EARSBEREES AL HH+
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2,3-DPGA[LIRR M A E AXT EMEN . MRl
AR, D 2,3-DPG WG B EH MAN B
UMALSNESR. EREHER T, AR LUE T2 41
2,3-DPG WM BTk MY A SR AR,

£ 4 FHREDHHADAMRE
2,3-DPG L8 (R %)) — K&
Table 4 Changes of 2,3-DPG in Sports Anemia
and Control Groups(not Considering gender)

n 4 i 2,3-DPG sk 2,3-DPG
(mmol/1) (mmol/1)
Control group 16 2.10%0. 45 5.0141. 11
o 12 1.73+0.41* 4,65+1.12

Sports anemia
. B ar B Aask, x P<0.05,

A # N 2,3-DPG KT 5B R E — X
B . ZEMRMELEEHBEE RENRY 2,3-DPG T
M RERIE EAMES, RIEE I LEEHFIEN
o P %% 3 BUR L 2% Y e K S B B T30 T 4R b pE B AR P
[l =¥ 2,3-DPG M7= 4 s 0, A His sh /5 Lk i % 2, 3-
DPG 7K VBEH BT B 48 FREA . Meen %09 gt
A, B L 3 CE AL A% 12. 7 mM) HI
Kt A EiE a8 25 & 2,3-DPG # B —E L H M F
oAU/, FE. RS SESRKE
FE—FERRF,— K it A . &5 2 345 5K 30 min J§
SMWER 2,3-DPCGHEF 8K R, M bR E% 1 h
FRVIZEE5 K 30 min FAMEB AR 1205 0H%., R
BHG 2,3-DPG K T 85 — 5 1 3 Bt 00 8 25 h £
BB REEMBRUMEANT R 5—FE, kXS
RARYEM &, BP L2728 ©3 A0 40 19 A R A4 X o A 5]
WAEFRSTEN ZALENEABRRALASNEE.
Brown %% i 14 25582 3 5 2, 3-DPG BF 5T CER A, BEK
S8 JE 1 18 3 0 38 8 K 58 B 1Y) 32 3 BB 4 1K 2, 3-DPG K
RE R LT, T 18 95 BE (steady-state) M F HiB 30
R 2,3-DPCANNBERE. AAREREUHEZH
MRERMR,BHE42Mm 2,3-DPG KRB ETHmMA
MK T B E T, X0 68 538 398 8 #1328 3 5 R 1L
MEtEAXR, HE . KGR SAFTXTENIRROLRE
f# 2,3-DPG fR i MR A A — 3. Hallberg &7 1) B 5 3&
MBULLA AR B MO E AR ERENIAR, ARG R
Rk SN B 7 SR S T I SR 2 40 41 I PY 2, 3-DPG 3%
BEH 0, A% S 88 3 98 58 3 B AL A8 B — R4S iR E
B8 R I A% 1 Bt et g 2 ol T i P Il 41 K
H B AT, B, MU T iR B AT LR R
ML R E (EPO)Y WM A BEAMAEBEH A
BK S HEAR , 41 R i 8 P 4T 40 i R BURD i 41 2 MO i
FEEEMEKERBFEEKRFE. KPWOESMBEE
315 51 K33 sh P2 i A B P T 0L, Wi S5 & R Do 40 40 i
IR B GR AT AR B A0 40 A R R AL 2, 3-DPG

AFE, ALRERE,2,3-DPG KT F R fERE 3
B M E WG RORIIE R, EEEL,2,3-DPGER
IR EN S AR, Y 2,3-DPGEA AP F R
BEfkmt, Hb 2715, Hb BR{ERY, 2,3-DPG K P 2 Ft &, 12
PR R A SR LR T ¥ Hb KP4 & 2 IE % K F
BRI 6 SROLAER S, W 2,3-DPG K F FRER
H—HRERMAPRI . BT LR Hasibeder 5 8F
RERMA 25 Hasibeder FXF 12 4 48 55 iF ¥k 2 3h 5 2
THM O AMERFR. ELRIY . LBRPHNLRE
BIATT 3X 50 m WL L 3E, &5 R R B, WA 2,3-
DPG KPR EZHEEABHERGHHE 0. 82
mmol/1 RBC) , {HE/F 3 J& R B T Fe i 55, T 11 41 26 5
KEREE B SR BT A T WA L AR E B
2,3-DPC M S A M 2 WA EEBIHH K. FH5R
YRR, DAL T AR5 S i 2R A B B S L4 AR B R
KR AR AT,

4 Ng

21 MZL400E 2,3-DPG B 45 R B8 , B S #ER il
BHAALEREMMEZESREHESN 2,3-DPG KF,
U A4 B I R A B B B A AR IS B A I A
EAENBRATHY.
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