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Progress of some indices for the assessment of iron nutritional status

Yin Jiyong, Huo Junsheng
(Institute for Nutrition and Food Safety, China CDC, Beijing 100050, China)

Abstract; The progress of main indices involved in the assessment of iron nutritional status was reviewed, including

serum ferritin, soluble transferrin receptor and C-reactive protein. Hope to reflect the real iron nutritional status and provide

references for preventing iron deficiency.

Key words: Iron; serum ferritin; soluble transferritin receptor; C-reactive protein; assessment index

Bt NN & B 2 19— Fhab @5 R TR
Nk = J ™ BBk = 5 B gk v T I 2 4
BRPEMEEE R " 2R H A4 20 2 A
T AR = NHE B P AL IR Bk
Xof S 31 A A Bk Bk = B A H A I PR S, [
IR SR A W I R A R B R R R S B B
FEA R R R B = 09 I R AR R A
B F B it e BRI IR 97 ot Bk AR MR 72X L R
LA BT AR E SR 08 A, il € TR ek Bk = K 9T
ML PR 2 3 T A ORI 2 i e

R R 3 A A A — R T ik
PEBR, R B OR 5 W P B AR BRI 1 Y
/R = e ot R VAL S A 4= IR e 1
SEAEAE B, 2l W A M A Bk A B L T S REAE
J g a3 i A7 T Bk R A L, B R R
B EARAFE A, MR N B LS IR B
BEREAT DU 5 = W R s o gk, AT AE T
RERR A5 i A Bk =2 0] 4 20 i i e Bk B 1 P R B B
BREHT MR AR TR B REA
TR AL 1 B BUAR H . Bk = i B AL
T REEH 23 () BRAE 102155 B AT 5%, (H 2 i AN HIL AR
A DR B0 I — R T X = BRI R i 2

75 B #9:2010-09-03
EEBN %R F W4 RS @A ERBAALEN
BEEE.EE£24 HE AR E-mail: jshuo@263. net. cn

PEAN 6 AR b W — VA 48 A S8R B AR

LA, 88 TR 00 I 00 48 bR T 240 45 1 1E
3 M (serum ferritin, SF) A R4 2 & M1 2 1K
(soluble transferrin receptor, sTfR) .C-Jz i 45 H ( C
reactive protein, CRP) | [fil 58 ( serum iron, ST) F44k
H F 4 R B (transferrin saturation, TS) | Ifil £1. &5 [
Hb ) 0 af B¢ J5& Hh Bk ( zine
protoporphyrin, ZPP) . J5 4 Fhi8hr B & — & 5 SF
— [FAE Ry DA Bk i i AR A0 5 AR I Kk T ] O R Y
LG TRbR . (HIE— 2L Y BESE & I, e T I RN
BRAE ARG AR 2R S R, S RE AR E b S e L A ok
PORBL O 2 5 BBk 5 7 1A s AR 4r
F T T U AR M Ak e = 0 ) U, AR ) T B4R
R 7 T AN EL AR S v T S A S S A
T bR X B IS DR AT 53 A A BE AT HH AR I 25 28, TRk
IS e R Bk B = 0 R R AR 5 A I oA AR
ST N Bk B = 1 2 s A, (H i T A R g
PRSI PE BT AL A8 P R e K 5 E S D A A 2 5 1k B
J ARk ) T BT LAAS 2 A TR B = B R e 1 R
bi 0 EHAE# ARE ZPP 5 8k ARE Y ZPP A IR K3
Rl B B A W IR ZPP Jp A 7 iR 58—, 4 R R
DT VRN — B, 3 8 J5 PR A BR AT R R ok )
FIET o DR AR S B A I 3 Ak R 1L T A
HASM C RN A X 3 W] K HE# A RCH
W Bk ke = 1448 s 4 BIF 50 7 T 0 e R AT 25 A

( haemoglobin,



BB SRR DUV 46 b 19 T 58 0k J —— R 4k ok, 4%

—187—

1 mE%ES

O B 4 ) 2/3 FEAE TN MR gk B 1
(ferritin) , FCAY B9 77 76 T A i PE 0 0 2k b . 4k 2
FUR PR BRI, B 3 A R b AF
S8 A B 1 B, T LA L 40 PR 9 Bk e B i
5005 40 5 o HD BRI kg A R S 5
T B B 2 2 S B T A% A7
i JEL T Ak 1 5 3R TR L X 4k B = 1 1 B A
TS AR (R 2T 36 (P B4R A 4 OF A fig
It 52 e L Bl e 6 00, LA A ek i e B S A RE RS
A e A B 55 S R R AT B0 K U 2 R LT IV Bk R
U AT S e LA B A A B R B LA
TERR BOR B0 16 7 v T 52 FH Al 1ML 52 6 T A% Ik i1 ek
D2 0 B I 3 1 o B S A B T B, DAt
TR B R (L 1M 7 1 A T A — YRl R AT G
V0 B A, S R AR
s, HL 7 o R T 8 4 00 N B4 7 2k A A
3 A7 A W T e 1 B Rtk B Sk
J Wk it i (R 25 B, I A ki R O A X
B BT Pk R U T B B R T O 2 OB
A7 T A I, 53 3o Xk A i 2T 2 4k 1 Ak 2 43 B HE AT
SEREHY, SR 2 7 vk FUIE T I DR AG 36 v i 3
P L A S5 R 32 Mk A e L i e
J7 RIS P 4 b B RS L M T 4k T 1

Addison 45" T 1972 45 i F 5 880 i 56 S 8 1
KU E] T SF vk B K GF % HLIR SE i 5 /ME, I 5
YA Y SF ) e B 5 ML AR Bk 4% B A G, JLAETE Tk
Wt H TP TR B AL A B 5 e O AT
*hFE . WSS EE A SR T AR E R, — R 5
I PR 52 B2 5 N TR V8 £ 4 BT 28 S0 19, 10 5 2k 2 1 2 —
VR B i ik 19 A A AR L Worwood ! Xt %
i B R R CBER SF i 1 0 45 548 Y 554 90 ~
95 pg/L, kN 25 ~ 30 pe/L, 3 5 54T 5 Bt i
B 5 kAt BIF S P TR 19 900 mg 55 300 myg 9 ik %
V- 5 4 L )5 van Eijk 07 % 2240 1 B 5%
7 L 6 5 11 7K S 4k f ik 0 2 T 8 4 38 2, b
Bk AT AT %% b BT Ik IS 2k B 1189 F B Siimes Al
Skikne "' %F 6 J #% i # AE JL B9 B9 %, 0LV B TR
AR JEE G PR S 9 B 7 ki A1 AR O A 5 S —
J7 18T , Cook 45" {43 b7 15 tH 76 1 5 A RE v Bk W i i1
335 I3 4k R 11 2 ) 69 0E AR G 56 2 WIE T L 3
B AT S WAk Al s O TE AR e A 00 1
RGN 45 Al R TR B A B S B R
£ 125 62 A 6 5 100 FG X ke 1 T AR [ F 92 49 [ 00 4 B
BiEm B a1 oweg/L M ERE MY T 10 mg
¥ f% Bt . Cook FI Skikne 7 3CHf iR 45 Hy , — % 41 I

PRECSGUE W] T LT B 2R 1 RE v 0 S LA Bk o
X154 1 kdk = B RIBEFE R T SF AT FR
12 pg/ml (955 6 A 2. 6% 1) 18 35 oK & B i ik
Qe 35X SF A D 8k fiff o0 16 A5 00 5 B PR — A 4R
ST e SR AP IR PR 5 5 7 o W AR e B
L3 Bk A K AT S e B A e Y A T AR
PR PN H AT 2 W R 2k 1 2 B0 IR il 41 5 B R
ISP I 55 K 2 A (EL R O G

AL Bk 28 AR D AT B 6 B OF 0 9 18 A
A — FRFN LR LT B AT B Bk e e AR
BOARBL B 22k 33X — i A M I 2% 5 Ak 45 b 8 I A
e 0 IRCR 7 = NI TZ /R =D A TR
AT R AT RE i B Bk A B R H AR A —
SE I SR BRE « DR FG 25 32 408 PR R Y | SR KT 3 R
F% 52 W T i DAL I 3 A B R A D 32 W TG A [H B
Wi {4 TE AR R AR Rk =2 14 S8 B AR U A s — EL Bk A
AR, L B A K R 1 RE S gk Bk = T
FEJEE , I PR R AN P R B ACQHC A 3 A 5 A, 10 L X
AT B b T8 W £ BRI Bk R AR AR
TCRE A Jag B (EURE X JHe At Gz ) 777 3k B T0 T MR
PEECZZ YR 5, I3 Bk AR TS — A Al SR R
Sk AR AR L BE AT 5 A R R ML A Bk A 1
Hrigbs .

2 AAMESREAZKE

SF fiff e 1 1E M S W 5k BA kA e Y 1) T, I =2 i
K R A R H BB A e R R AE i R R S B
B AR A A e = 8 S A, R AT G T Y ) R,
sTER W I 64 2 R 1 4k 7 77 AR 00 B 9F i S 43 7 of
BRSBTS L5 A 0 B R Rk
4 1 ((wansferrin saturation ) |, [fil ¥ 4% ( serum
iron, SI), B 4k %5 & 77 (total iron-binding capacity,
TIBC) , i B 41 40 Mg 4= B JE Up Mk ( free erythrocyte
protoporphyrin, FEP) , ¥ ¥ £ 41 1l B ( mean red
cell volum, MCV ) M 2T 40 Jitg 3 ¥4 38 %4 ( red cell mean
index, RCMI) XJ gfiff Bt Bk = 59— 20 Kk e 3%
I 2Z 18] B Bk PR 0 RIDRR i e 4% B T e MR Bk Bk =) i
TTVFA 0 20 22 80 4EAR LA, B Xt sTIR 5541
PRI REME R G AR 108 A0 B I, AT & B sTIR Al L5
U b A e 3xX — 0] R, 7R U 22 /AT A TR B B Bk R
[ 32 {& ( transferrin receptor, TfR ) EL.AG 1F £ 4 itg <54
5121 A Y AT I P A kA B R T
H mRNA 16 2 B & s 2k = 5% E 5 W+
ORI NS A =D NI TN L 7 el
B IE# B 2 0 Z K o I TR A
FREEE 1, BT LAl PR AG: I v AR e 2E A7 5 A, Pan



R AR AR

—188—

CHINESE JOURNAL OF FOOD HYGIENE

2011 4E4f 23 %45 2

Fil Johnstone 25" [ BIF 53 45 H 5 8k 4R 11 32 14 B 41 35
53 T WRE TR L A BRI P8 43 32 Al 2 T i
PEFE R & F 32 I STIR (B0FK 1l W 7 8k & B =2 4k,
serum transferrin receptor) , It J5 Beguin 25" fl B 5%
15 L G R sTIR & 5454 TR TR &
HIE e PRI R AN D R n] i P e ek A 2
P (STIR ) XF T PP A 21 20 M % Bk 2R 11 52 4K i) 30 0 o
—AMFZATR I3 Kohgo 4571 T 1986 45
HRIE T e o i 9 B AR X AR AT i T e kB A
SZARGEAT R R Y 45251 H 1987 AR HAE#E— P 1
W5 2 v A 3y STER 1T 4 O Bl ik A 2% o L 3% 1 v
B I S P AR B T R I 2T 40 B AR RS A R 4R R
Yy HAE 25 8 — A5 sTIR 78 Bl vk 28 1l 5 7%
PR T I 2 B o L, P L I 2 ) AT
RIS s Al Y I ) ) 4 1, 7 SRk 1 2 il A8 5 v
TR A6 U AE 55 A1 i AR B e 4 i i S Bk 45 &
BAE AR, 5 LT B L K RS G, AR I
6 2 1 2 O RS P N N TR N O T 12 B S
Ji PR it M B0 AR B LR 9 BR AT R = SO A
A A 8, T IR BT 0 A I S A AR R = R
55 AR R 200 M B T A O Y 45 SR 42 7R sTIR a] DL
J52 W B 1 240 L T S A i v B k2R A2 A Y TR
ARG o X e ZE LU WK I STIR W] L sz et B A4 4
R 12 AR 0 5 B £ A i 1 AR R O, 2 i
TE L AVER B = I AT il B 5 240 M i K ob gk ik = i
B Skikne 4F A B ST 4 B SR X YA
R H AR = 2 — DT SE 8 b, HE7E 2k bk =
19 18] 25 T v A0 2 AR G b 4 1R AR — DR 18 2
5 O EAT 28 KA I S 5 Y OE RN STR (9 0T 58 45
WRR, HE TR TR Foxdi7s 5 7F 55 9 21 40 i
Az SR, S — A~ B O EE Y e E PR Wl R
YA i G = N, SF i AR, T — ELKfiff i FE S I
STIR 23 1 /&7, 31X — W08 A A0 B Bk Bk = 48 45
TV B B R 32, - X 2 40 B A R, 0 40 Dt s
WU E A5 ) i A RS 2T 5 T 2 B I B B H Al
AEBREBSIE # o Skikne 47 () 3k — BF 58 P e
B B IR LR TE kAt i AR S D REME PR 2 1Y
T AT S B STIR Y B 19 T s HoE $5 A8 AR A AH
N RS ABAE — B0k S REE AR AN sTIR , sTIR
Y IX A — EPE g A2 AL UE B T RUAT PP A R R Bk s =
F B G T 5 SR . 3 2 5 U ) FE R T g 1 ek B =
BT PEAFR AR, sTIR 2 d5 i) 5 19 € B AR o
Skikne 45" 3 — B 5 BT 4R B 1 SF A5 i £7 8k
AL I A BRI FN sTIR 72 D) B Bk B = in 8 i 47 1 7+
AR AL XS sTIR 5 SF Z [ () H A 56 &R 774 TR R
PERIVE T, HeBF 5Tk N sTIR / SF Y Ho {8 S e 7 —A4>

SRR B MG &R W T AL R A A7
(1 = AR P B0 (DA B 2 119 IE 5 kA i B D BE 1k
kR B = B A A AL R ) T A SR B o
STER/SF {14 e EL B 4l 1 552 56 e 4 45 ) ALK Bk A (L
F4 AR A T S22 R T i, P UM LT DA S e AL
PRBAEAF 1 LAY 38 Ze AR ALRZS o TR IF A Y, X — LB
{ELTE/INEL 240 O 2% 1M 09 37 0 v R R AT o S e % 3T
W /INET 20 1 BT 1L Y — A 3 AR I P BT B
ZE ML DX R T L, A 1 2 2 A A O [ A
PR , 3 — [A) R Sy TR X A% 48 B BROIR 20 ) A ) T
B il W AN RETE A M X 7> 3, i LA 5 B 4 A
PR ERAH R OE HE S I A2 BT, O sTER A
JEE A R P 0 A S B4 B3I R O N 1 g, BT LA —
8 b 7 AR P 1 v X 0 4 A s P T L A A
FH 2720 T 4 4 0 ) 7 E B STER ¢ 3 4 76
Rap kT gksk =, R R DT aEvE gk A 2L, i
ALRE PR ST AL LA X 23, R sTER D9 48 b, 0]
HAR A

SF TIT%J"%%RZ%‘%U\%‘?(ﬁH%ZfJJL\ﬁ/ﬁﬂﬁﬂ
) W Bk = S TR, 5 BE HE i 6l o At 1] 2 BE P Bk
7 T B 25 7 5 TD S TER JUJ AT LU Sy 52 A5l A 00 a1
BOIROL o P hl B AR, SE T AR T B B 2 R ik
FEI, IR It 3 Bk R AR T OERE T R, A2
AN 5 BB R — 20 0 Bk Bk R A Rk ) 21 40 i
A T BRI STER #e R T 4R 08w, B 2 ™ FE s BRI
SLAN A B 2, S TR YR BE 00 38 o S e 17 76 1 i 2
AT b 52 A 3 22 4o STER B9 4G I 76 37 i Bk i
IR PERE R Y A O PR JE L E 2 DR O e AR E A
FEI AR At i vh DX o0 Rk B0 2T 4R I AR . X R
AR EE LA LE HFEOES 2, 1
Hﬂ‘ﬁﬁ%‘aﬁiﬁi&z@ﬁ%%ﬁéﬂiﬂ’éiﬁi‘&ﬁd‘é%iHj
Bl FEZR), 2T HR ok R AR B R AIG, AT B
SRR 2% Y S U I R L AN AR 0 A I O T
SOk eIy, B A VBB = B, TER ¥ 8l 2 3
i, STER 6 AR50 AT 5L 30 U0 o 592 & A= ok 8k 21 240 M
R AR R S T B AR X ik
PR bR AR 45 6 8k 7] LU SF 3P AL GE 15 00T
B B ) B At AR D0, T STER SEPEA 1M 3 Bk 2 B IR T
12 ng/ml WF A LA ERAS I, BT B AT L2 H) DB L4 2%
B IRROL (B B = B Be) SCAT DL 229 i AL 1A Bk
BZ A BRE R E R, DI E X —
OO ML R B BR A S 0 Ui L1 A A s T
L fLiE Bk 8 H 2R AT BR S R I Kt B, T AT SF 5
sTER 31X W I045 A3 oK P R Rl 20 1 A 33 H

BEAh, LA STER ¥ 8 DR /N 20 240 Jfg 3% il (6%
ok 4l 20 0 2T 2 A b B 0L ) B B T



BB SRR DUV 46 b 19 T 58 0k J —— R 4k ok, 4%

—189—

I, LR SE vk B 06 9K 45 w5 T 1F (8 1 BR, i, AT
5 T2 2 (00 [ 0 SF e B4 o B4 22 1M 5 Sl ik
PEFT A X 432, PR, (R 6 J1 SF L sTER 19 371 %
T ] 258 Shy 4 i b A R SIE MR R K-

3 #iEEAR

Bt % X sTIR (9% A WS, Pauli 45 BT SF &5
STER BRI T TR/ 1ogSF X — L AE , A 24 4L
A 1 B 2 A i A B 30 15, sTER/ LogSF AT L B 52
O R Bk e =, S U AELAE 1.8 AT 2.2 Z Rl B, BLAAR
KA ID, M E T 2.2 i, ¥l & 4 IDE, Punnonen
a5 BTN R X — AR R R B B R B = R
(RS, T Cook 4 5T SF 55 STIR 45
Je VLRI BOBF 2 45 5 T 2003 4E 42 T 8 B R R L
PR AE R AR 0 9 B A R

log( ngFR) ~2.8229

st (mg/kg) = - 0. 1207

MR X /AJQ 55 R IE {E N, 3R R BILAAR G

PRI SE B 35 5 25 45 2R O SU(EL I, 3R BIL A Bk ik
e, XLk Mﬁi“f%ﬁ%%? SF 5 sTfR X #4>

R0 A 17 A2 S A B, (EL AR S e ML A kB 1 1L
I SCAT 28 B R DR O e R Ak 1o AR 90 552 B 1
LML

4 C-REEH

QNI Y B & A T e 5018 M 4% E I SF
B2 Tk, B 2 fnfaf xf SFF iy Jit A LA IE A 4]
WrWe? sTIR W] & 2 48 40 M ], (H 28 o 4T | R
b WAL 51 — A Sz R R Y 4R
ro C Jz w45 4 ( C-reactive protein, CRP) & H 20 Jig
PR 11 40 A 22 -6 (TL-6) 15 5 JF IR 65 A 1 — e gt 7
e AR R — A R B RO G
1 2R A . EﬂfﬂimiT%%EZéEéQTm{ﬁE,
MR ) CRP 23 sk b ot X 45 58 0E . 2= 518 &
B4 | 4 i 1A P SF i A0 LR 3 AL AR A R AR
HET L AR R LR AL TR A B, CRP B
GBI (NS I B 2 o O I E P 3
A 2 R R B R SR N B A BIURR 1 B
F17 . e CRP 51T /27 1D 5 IDA i 2
BT, PR AT BF 5T A5
Krawinkel 2578 20 {420 80 47 A% 5 4F 41 22 FH A:
JLFT IS B8 FR R A B B 5E P gk 2 5] A CRP 3X —
TEPRAVE N BT 4R AR, [ T JLAF /Y Bk = i 0 58
#As CRP IE W 5 & 4F 8 H W SF ol {5 72 2 /Y
im0 -9

B E NS TR AR U 58 B9 R AR T, X 88

FRR BLHEAT PEA 1 AT RLHE b 0 BF 5% 6K H OB 5E 3
FRAT I B 2545 b 0 R Ty vk O R AE SR — bR,
DA f6 8% B LS9 b i il TR S B 1) 4578 FR AR, Oy
B Ak ke = R LA T PR

5% ik

(1] B PEEFRBEE2BIM]. deat: AR DA W,
2004 :129.

[2] WHO/UNICEF/UNU.
Assessment and Control, Report of a Joint WHO/UNICEF/UNU
Consultation[ R]. Geneva: World Health Organization, 1998.

[ 3] BAYNES R D. Refining the assessment of body iron status[ J].
Am J Clin Nutr,1996, 64 793-794.

[ 4] KONIIN A M, HERSHKO C. Ferritin synthesis in inflammation.

Iron Deficiency Anemia: Prevention

I. Pathogenesis of impaired iron release[ J]. Br J Haem, 1977,
37.7-16.

[5] BRUGNARA C, ZURAKOWSKI D, DICANZIO J, el al.
Reticulocyte hemoglobin content to diagnoseiron deficiency in
children[ J]. JAMA, 1998, 281.2225-2230.

[ 6] LABBE R F, DEWANJ I A. Iron assessment lests; transferrin
receptor vis-avis zinc protoporphyrin[ J]. Clin Biochem, 2004,
37. 165-174.

[ 7] SHARP P A, TANDY S R, SRAI S K S. Mechanism in volved
in the regulation of intestinal iron absorption[ J]. Nutr Absts
Rev, 2003,73(3) :1-5.

[ 8] COOK JD, SKIKNE B S. Serum ferritin; a possible model for
the assessment of nutrient stores[ J]. Am J Clin Nutr,1982, 5.
1180-1185.

[9] ADDISON G M, BEAMISH M R, HALES C N, et al. An
immunoradiometric assay for ferritin in the serum of normal
subjects and patients with iron deficiency and iron overload[J]. J
Clin Pathol, 1972, 25:326-329.

[10] COOK J D, LIPSCHITZ D A, MILES L. E M, et al. Serum
ferritin asameasure of iron stores in normal subjects[J]. Am ]
Clin Nutr, 1974 ,27 .681-687.

[11] WALTERS G O, MILLER F M, WORWOOD M. Serum ferntin
concentration and iron stores in normal subjects [ J]. J Chin
Pathol, 1973, 26.:770-772.

[12] WORWOOD M. Serum ferritin[ M]// WORWOOD J A M. Iron
in biochemistry and medicine. London: Academic Press, 1980,
11.204-241.

[13] van EIJK H G, van NOORT W L, van DER H C. Analysis of the
iron-binding sites of transferrin by isoelectric focusing[ J]. J Clin
Chem Clin Biochem, 1978, 16:557-560.

[14] SIIMES M A, ADDIEGO J E Jr, DALLMAN P R. Ferritin
inserum; diagnosis of iron deficiency and iron overload in infants
and children[ J]. Blood, 1974, 43.581-590.

[15] COOK J D, SKIKNE B S, LYNCH S R, et al. Reusser.
Estimates of iron sufficiency in the US population[ J]. Blood,
1986, 68:726.

[16] HAMILTON T A, WADA H G, SUSSMAN H H. Identification
of transferrin receptor on the surface of human cultured cells[ J].
Proc Natl Acad Sci USA, 1979, 76 :6406.

[17] LIEBMAN A, AISEN P. Transferrin receptor of the rabbit



R AR AR

—190— CHINESE JOURNAL OF FOOD HYGIENE 2011 4E%05 23 #4552 1Y
reticulocyte[ J]. Biol Chem, 1977,16:1268. transferrin receptor useful for detecting iron-deficiency in anaemic

[18] WARD J H, JORDON I, KUSHNER J P. Heme regulation of patients with chronic inflammatory diseases ? [ J]. Br J
HeLa cells transferrin receptor number[ J]. J Biol Chem, 1984, Rheumatol, 1994, 33 ;740-746.

259.13235. [30] BAYNES R D, COOK J D. Current issues in iron deficiency

[19] PAN B T, JOHNSTONE R M. Fate of the transferrin receptor [J]. Curr Opin Hamatol, 1996, 3:145-149.
during maturation of sheep reticulocytes in vitro[ J]. Cell, 1983, [31] CARRIAGA M T, SKIKNE B S, FINLEY B, et al. Serum
33.967. transferrin receptor for the detection of iron deficiency in prgnancy

[20] BEGUIN Y, HUEBERS H A, JOSEPHSON B, et al. Transferrin [J]. Am J Clin Nutr, 1991,54; 1077-1081.
receptors in rat plasma[ J]. Proc Natl Acad Sci USA, 1988, 85 [32] SKIKNE B S. Circulating transferrin receptor assay- coming of
637-640. age[J]. Clin Chem, 1998 ,44(1).7-9.

[21] KOHGO Y, NISHISATO T, KONDO H, et al. Circulating [33] PAULI S, PUNNONEN K, RAJAMAK I A, et al. Serum
transferrin receptor in human serum[ J]. Br J Haematol, 1986, transferrin receptor and transferrin receptor-ferritin index identify
64:277. healthy subjects with subclinical iron deficits [ J]. Blood, 1992

[22] KOHGO Y, NITSU Y, KONDO H, et al. Serum transferrin (8):2934-2939.
receptor as a new index of erythropoiesis[ J]. Blood, 1987, 70 [34] PUNNONEN K, IRJALA K, RAJAMAKI A, et al. Serum
(6): 1955-1958 transferrin receptor and its ratio to serum ferritin in the diagnosis

[23] FLOWERS C H, SKIKNE B S, COVELL A M, et al. The of iron deficiency[ J]. Blood, 1997,89:1052-1057.
clinical measurement of serum transferrin receptor [ J]. J Lab [35] COOKJ D, FLOWERS C H, SKIKNE B S. The quantitative
Clin Med, 1989,114(4) ; 368-377. assessment of body iron[ J]. Blood, 2003, 101:3359-3367.

[24] KOHGO Y, NITSU Y, NISHISATO T, et al. Quantitation and [36] maEZE, FEIL. C-RIMEAENRIRMBE]]. B
characterization of serum transferrin receptor in patients with K9 5% K, 2006 ,17(5) :53-55.
anemias and polycythemias[J]. Jpn J Med, 1988, 27:64-70. [37] BEbL, 3G, C RN EHA——RKABMEATEIERLT]. 4

[25] BAYNES R D, SKIKNE B S, COOK J D. Circulating transferrin L2 2 2% 7k, 2003 ,25(5) :264-268.
receptors and assessment of iron status[ J]. J Nutr Biochem, (381 KB/, WpBERE, BFDC, 5. VU Fp Stk ih A 2 %0 R AL
1994, 5. 322-330. RGP R MENEIT )] PEEERSKE

[26] SKIKNE S B, FLOWERS H C, COOK J D. Serum transferrin 2 2007,12(7) : 413-417.
receptor; A quantitative measure of tissue iron deficiency [ J]. [39] ME22ff. BES5MmsZ B uaREmEESiN[I]. BAE2ETD
Blood, 1990, 75(9) :1870-1876. M 2245 ,1990,17(3) 1 184-189.

[27] FERGUSON B J, SKIKNE B S, SIMPSON K M, et al. Serum (407 W%, Mo BE. UVE 8 1 52 1 5 I3 e s 0 el 42k vk A
transferrin receptor distinguishes the anemia of chronic disease AU R AL 7 )], VT IR R 2k 4. BE 2% R, 2002, 12
from iron deficiency anemia[J]. J Lab Clin Med, 1992, 19: (1) :4446
385-390. [41]  Z=Q00r  Fhatde by un B8, 55, I 20 28 (20 8 75 % 10 £ e gk vk

[28] PUNNONEN K, IRJALA K, RAJAMAKI A. Iron-deficiency Pl AT ()], b EA ST A 2008,24(2) 157-158.
anemia is associated with high concentrations of transferrin [42] Z=8,ETA b Pomfbw HIF N FE bRt [ V], E AN E
receptor in serum[ J]. Clin Chem, 1994, 40.774-776. BAE25 8, 2009,36(3) :140-146.

[29] PETTERSSON T, KIVIVUORI S M, SIIMES M A. Is serum

Z,M\.,M\./H\p,m\.»

A LA

YINVS

e

e
St

vevveL e e

e \REFE D ESAE
2011 4 %1 %

A (P AR A B R % ok ) Ao (BT R A F S Ak ) AL, LM R b o B-72 K-B-F A
T ERAGAE A 3 R AR S, B FUBR SUAR ) SLBR B A SUBR SLAR B 5L T AP Ao L AR SLIR ) M T BE I AP 5 N K35
T 2010 4 AfPRA(TATRRGEMN L E) (ZAKEL(2010)65 ), A LR &BEFZET R S5 H
SR K FE KA AR,

B,

B R F 2 AP AT RSB F (%)

—O——%—H+/N\H



	1102_部分90.pdf
	1102_部分91
	1102_部分92
	1102_部分93
	1102_部分94

