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[(FWE] HM TSR E R X AR LB A R A (vitamin A, VA) B SR, 41 1 215 11 (hemoglo-
bin, Hb) K214 14 i F (erythropoietin, EPO) {7k, it —2L 4R80T VA B2 53T MAAHCHLE . ik RASZ 5%
AR A 170K £ TR T B X 67 BTHLEE >200 44 940 JLIE P BGHLEE B3 BT 3 ~ 6 54 48 Aty
349 &G LTE . R SUAR B BORAE 2,75 7 (high-performance liquid chromatography, HPLC) il & Jbk Ifit 7 il j VA #e &,
b2 B B 2 EPO Wk UL S kil & Hb Wk IR BT AHOG . 50 IR IX 220 AT JLE VA Bz i %
R VA § = KT AR R R 1.72% 22. 64% F1 22. 64% ; VA S Z 8 VA IEH JLEF MY E ARG B EEER(P<
0.05) , VA it = JLE R ZL IR A2 VA IEH JLER 2.32 £, Hb /K5 EPO ¥k B 5t B E PR AAHC (P <0.01) . %X L
BEALEH Hb AKFJLE ,EPO 4 B2 % (P <0.05) , 7EZIMJLE S, fik VA 7K (vitamin A <1.05 pmol/L) JLZ Hb ¥
5 EPO KTV EHIMAMI(r= -0.46,P <0.05) s 7 S22 i LI P AR VA KP4 VA IEH JL3E Hb ¥ & 5 EPO /K
ABERAFACHE(r = -0.23,r = -0.16,P <0.05) ,Lg(EPO) 5 Hb [ 577 # R A VA & VA IEH JLEHEAN0. 000 2,
g8 AR VA BB FRKTS2I Hb Wk BEXT EPO Y S IR 5 E o
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Correlation between vitamin A and erythropoietin levels in preschool children of

Banan district of Chongqing

Liu Yongfang'”?, Gong Min', Chen Li', Jiang Wei', Liu Youxue', Chen Jie', Qu Ping', Li Tingyu' (' Nutritional Research
Center, Children’s Hospital, Chongqing Medical University, Chongging, 400014 ; *College of Public Health, Chongqing Medical University,
Chongging, 400016, China)

[ Abstract ] Objective To study the correlation of vitamin A (VA) with hemoglobin (Hb) and eryth-
ropoietin (EPO) levels in preschool children of Banan district of Chongging, and the mechanism underlying the
correlation between VA deficiency and anemia. Methods A total of 349 preschool children meeting the
inclusion criteria were randomly recruited from 3 kindergartens in Banan district of Chongqing. Serum VA,
EPO, and Hb levels were measured by high-performance liquid chromatography ( HPLC) , chemiluminescent
immunoassay, and cyanmethemoglobin determination method, respectively, and their correlation was analyzed.
Results The rate of VA deficiency, suspicious sub-clinical VA deficiency and anemia was 1.72% , 22.64% ,
and 22.64% , respectively, in preschool children of Banan district of Chongqing (P <0.05). The incidence of
anemia was 2. 32-fold higher in children with a lower VA level than in those with a normal VA level. The EPO
level was significantly higher in children with anemia than in those without anemia (P <0.05). The Hb level
was negatively correlated with the EPO level in children with anemia (r= —0.46, P <0.05). Log" regression
equation showed that the slope of VA increased by 0. 000 2 compared with normal VA. Conclusion VA level
can influence the feedback regulatory effect of Hb on EPO level.
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Y& A B2 (vitamin A deficiency, VAD) & %% A& A(vitamin A, VA) B2 AR FERME SRR, N
MR 30% LA ERYHEF T SR RRVER AL TR SRS KA T SHAREER . R
BRI B L BILEY RS AR . B BRI VA B SRR KA GEAEARE KGR, G VA
IR 5 1fiL 217 11 (hemoglobin, Hb) & i 2 1F A7 56 |
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FE IR B AR ST M0 KA R, VA SR 2T HL
il 2 — T R LT 20 4 2R A, L VA 52 08 21 46 i A=
AIBLHIE A 0GR . RSP SEBRETE R VA W] LLAE
LA A B 3K (erythropoietin, EPO) ()4 it " {1
VA 5 EPO JKFRY 5 R AREIFTE D UL o ASHIE 5 #0030 i
A PO L R X A 4 349 4 3 ~ 6 X LE Y
VA Hb J EPO BY7KF-, #RF VA BEE S i AIBLE]

1 ARSI

1.1 %

2008 4F 10 H , RAS 2 SEBHMEEANSS A1 s fEH K
T Rg XA 7 TR > 200 24 1 4 LI BEATLAER 3 fr v
MG 3 ~6 BRFEMASRIER) 349 &2 F b wrLE, Hi B E
186 44,20 163 44, 4E0% (4.3 £0.9) & 94 ARRIE: SR
FH(CRP) <5 mg/L, JotS AR YL MR , A4 2% TH A M 5t
S VRS SR @R LT, WA LE RS A
ZB SRR
1.2 F&
1.2.1 #RAdcReE HIBOULE MM 3 ml, HH 100 pl 25 A
EDTA Fiah B AHTEER IMAS , LA SE 1020 8 v R, HoAx AR AR
FEAAEPLBER M s MAFRAS 37 COAREBELE 15 min )5, 8.0
3000 r/min x5 min, WHUALE . M7E & T —-20 CokFE H -7
R
1.2.2 Iy VAMSE SR SO 5 80 AH 3% v (HPLC)
K45 5 WATERS HPLC, DLSEESE Rk & E RS 7RI E
(NHANES T ) it FH A5 i 2 25 (8, 4 L7 VA /KF <0.70
pmol/L(20 pg/dl) 5 3L VA 2 (VAD) | IfiLiE VA A+F0.7 ~
1.05 pmol/L (20 ~ 30 pg/dl) & X N1 %5 VAD, VAD A
MVAD Zifrdid: £ A R (insufficient vitamin A, IVA)  IfiL 3
VA KF=1.05 wmol/L(30 pg/dl) & Xk VA IE % (normal vi-
tamin A, NVA)
1.2.3 4L % A (hemoglobin, Hb ) ] %8 FHEE S E
M 4 H Hb &4, #2148 2001 4 WHO ,UNICEF 1% (12 Wi
P MLAFRIE 6 ~59 A~ H JLE Hb <110 &/L K 5 ~11 % Hb <
115 ¢/LE L RFTiM. HH190 ¢/L<Hb <110 g/L NHEEL ML,
60 g/L<Hb <90 g/L 1 EEF5 1, Hb <60 g/L h T EE 35 1ML,
1.2.4 EPOMIE  RAME2FEASGREEMN w5 & bl
[] SIEMENS 7 &) 2 it ( YZB/USA 918-40) , # Il 5% /] IMMU-
LITE 1000 4= H 3h4#11% .
1.2.5 CRPillsE SR B A 4 % iR Bl R R R
R 254 IR\ w] $& 4 (CRP-DOT, YZB 342440) , il & X #% 4y 42
FRBE 5 1 340 Uppergold U2,
1.3 %itsam

K SAS 8. 1 Gii i, AR A ¢ eIl 7 225387, 14K
BERLR X R, AR 2 1A SR FH R A 8T o

2 HR

2.1 VAD MVAD #Fe 5 fnéh & A

ZHL X S LR VA F Hb 7KF43 318 (1.24 £0.26)
pmol/L A (117 £10) g/L,EPO S ¥RFEH 9. 19 mU/ml( Py ~
P, =7.53 ~11.4), VAD Fl MVAD i % = 2405k 1. 72% #

22. 64% 3 FR ML R 3 B 0L AN R RE B UL & AR 4y Sl 22, 64%
19.2% F13.44% , K Kk BLTE A% ML, i b X W% Ay L2
VA K5 Hb WS B MEIEMI D& (r =0. 12, P=0.02), %%
15 Hb /K 1EH JLEE IVA K H 25518 27. 85% £ 23.33%
ZHIEEYE(x* =0.68,P>0.05,), Hi# 1 0], VAD %
NVA JLEARIMLI KRG BEWER (X =2.8,P=0.02),
VAD JLEER I & A 3 NVA 4019 2.32 4%, VAD JL# Hb K
SE B 2R T NVA(1=2.15, P<0.05)

F1 FREME VA EFRKEHILEZMER

1ML 7% VA 7K (pumol /L) n 2ol (% ) ] Hb(g/L,% +5)
=1.05(NVA) 264 57(21.59) 118 +9
0.7 ~1.05(MVAD) 79 19(24.05) 117 £10
<0.7(VAD) 6 3(50.00) @ 111 £6°

a: P<0.05, 5 NVA (g

2.2 VA 5 Hb EPO %) % %

W TE S i L A 47 % A0 M 31 401 23 1t Hb KPR R
R A ET L E, iR 440 EPO 15 Hb i 5 14 5 % 1 67 A
K(P<0.01,P <0.05) ;27 1ML Hb AKF-1EH JLEE , EPO iRk BE i
EFE(1=2.32, P=0.02), H3R2 W 0,76 IVA JL#EH, 3%
MJL# EPO /K F48 Hb K FIEH L EE e, HE SRR (P =
0.07) ;7 NVA JL#H, #7148 Hb /K IE % JL#E EPO ¥R ¥ W
ETE(0=2.12,P =0.03) , 4% M0 R A2z iy i JL3E o, IVA
JLEE EPO /KF-3% NVA & A4 L (P >0.05) , fE
i JLE S, IVA JL3# EPO 5 Hb AHCRE N r= -0.46 (P <
0.05) , B M) #k Log' (EPO) =3.313 9 —0.022 1 x Hb;
NVA JL# EPO 5 Hb R WA (P >0.05) o 7E Sk
i )L, IVA JLEE EPO 5 Hb AR B R r= -0.23 (P =
0.01) , L EH )5 K Log' (EPO) =1.375 8 —0.003 4 x Hb;
NVA JL# EPO 5 Hb M 25k r= -0.16(P =0.03) , F£k [l
4 )52 R log" (EPO) =1.375 3 =0.003 6 x Hb;IVA JL# Log"
(EPO) 5 Hb (&[T 7 B AR NVA 41T 0.000 2,

%2 #HI5 Hb kKFEFEILEMFE VA KFEHIELE (pmol/L,x +5)

L% EPO /K n NVA(VA=1.05) IVA(VA <1.05)
il 79 10.99 +5.24% 11.16 +5.01
Hb K FIEH# 270 9.34 +3.58 9.66 +5.25

a; P<0.05,5 Hb K-FEFILFILE
3 g

AR AT 388 1 00 R R P T B g X 9 349 4 3
~6 % JLE VA Hb & EPO (17K, % IHi% H [X 2458
ArJLE M A VAD K EERME AL W, H
MVAD Flf2 B35 il & 958 415 %8 &5 ; VAD %8 NVA L3
Hb ¥ B (g 2 BRAR , %% 10 (%) & A= SR B 18 5 200 L 38
5 Hb 7KV IEH L AL, HE 1 VA S B R AR
FJa#,VAD J& MVAD [#ks R a5 5 25 e 4 i
N VAT AR B ALK R, ERg R 5K
R4 2003 AEXf—I5 R [ 6 % LLF L R REA
VA 53 A9 R AT 4518 B A URA 4 B4 T 3k 98 &%
L G

PR MBS IA A, 2T 40 B & A S48 2 RE T 4N
MIAERRE IR — 2L R AE T, 395 50 A6 A 2T
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AR FE o XA FE A A LU LA : 2 e T
YL (CFU-S) , & I AL 4 i ( BFU-E | CFU-E) ,JE3& &
AT S P 3 O T A 4 L I B B, CFU-S AL
A HRIHRE S, A dE— 2 4% & i AR
2 B (AT RE 5 1 LA B 2 2% 25 H IR TR AN 2 0 fe 1 e
1, HeAm R i B T 22 5kt A s R [ A0 AR R
HF(CSF) £ 4 i R (EPO) %5 | & A i i i %
1A, BRIN S HILAA B0 3 o 981 425 3 A M B B AT
VA 52015 I ()38 4 HL ] o« O i 52 BFU-E fiY 3%
(B, S 2T 40 0 26 i 5 3 3 4 o 4T 40 i 2
ZE (EPO) (AR A, HIAT 40 M 4 2R i, EPO 2 40k
2140 i e 47 o3k i B e 20 1) 3 1L PR 7, 1LY EPO 7K F-
S LML LT 40 i Az 1 A0 BE 7, 2 o 1 D REHE AR 22—
EPO i@ v T BE LT 25 #H 40 i % 1 19 2 S5k EPO 22
PR ST % 7 5 A T o TR B A A i R R
EPO 3z 4M & 1 Hb ¥ B (/) 52, EPO e B ol A% & |
Log" (EPO) 5 Hb [0 =28 &} R {25 1k 2 iy & EPO /K
AR RPN B s bR . FEABESE L EPO
5 Hb #eps & E TR A E 6 R, #hm L EPO
BERT Hb K FIEH ILE, 5 HATA 244K Hb /K-
REARG, SRS EPO A g el Hb (6 i 25
w—, EFMmJLE S, IVA JL#E EPO 5 Hb 7 &5
HHIENME(r = -0.46) ,H: EPO W EEHUETE NVA &, 7
SRR T LE S IVA 8 NVA JL#E EPO 5 Hb [4H
KVEE R (r= -0.23 fllr= -0.16) ;IVA J|,2 Log"
(EPO) 5 Hb Ay [IFJ5 B AR 4 NVA B0, #R4E VA
PRPSTEEA E r= 90 ] LA B $2 00 3 21 4 M 9 A R B AL
U AR SN B Sy SeB TS, VA BT LI #E EPO
(4 B, R EPO 4 32 HLAR VA JKSF B 52
EPO & [K] %) 384 58 1~ 5 A 1T DL A0 0 R ) 4255 174 28 (3] it
BN T DR-2 19 /5 B [R5 7 910, A0 ¥ 1R ] 35 5 i 3
R VA 875 EPO A jl 32 1 I s R % rp 41
IR s 1 R VA IR EPO YA BLRE
JIRTREZ MR Hb JKF 520, 76 3% IR A, 16 %
VA KT M T VA Jil3% EPO (94 A%, AT HE VA H
A ST Hb A RS ESAEH  AUAIE R VA /K
A B EPO K B IR AT R T T 89 Hb /K,
T T EPO XHIK Hb R (1) R B, L) EPO XK
Hb ¥ B 1 S B #R Bl #R I L P IF & VA Bz,
VA it = 36 AT 5 R 40 21 40 o 5 g e i k) Hb 4
FHOIE it #2 , i — B I E AT, U T VA B3
S84 EPO Al Hb A= s AE FH 8 55, EPO X {1k Hb ¥k &
T A, AR el B A TR A A AR EPO (BN,
VT Hb 6 .

ZE TR A A AR I A % BEE R T B R M X 2
AT LEE A MVAD A2 4% 1 % 6 SR AT A 5, BE5
B, HUAR VA 1978 32K 5201 Hb ¥ B X EPO [ 2
PRV VE A, IR HLR VA JKSE R, EPO X Hb ¥

FERI R NAGREE . T — L IRA TR AT S R VA
FNFESLES , #E—E 4HT iR IE VA 520 Hb 5 EPO 1)
TSt 381 1 P i 503 5% L X ML

S Xk
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