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000 10mgO000000000O0O00000OD0O0O00O000O0OD00ODO0000 1kgO0O0O 150 pugO
googn

000000 (iron deficiency erythropoiesis) 000000000 MMODOOOODO (iron deficiency erythro-
poiesis)J0 0000000000 (erythroid marrow) 0000 0000000000000 TIBCO
gobooooboboobobobobobobobobobobobob0obobobbOobobOobOoo
gobggbogbbogbobboobuoobbooboobbooboobbbuooboobobuooboo
00000000000000000000000 0.1500000000*¥00000000000000
gobobooooboboooboooobboooboooooboboooboboooobobbooobbooooo
goobogobogboboobuoobooboobooboobbooboobboobuoobbooboobDoo
gooboobooooobooboooboobobooboobobooboooobobuoobooobooDoo
goooobogobooboobooobboobboooboobobooobooobbooboooboobDoo
ooboobboobbooboooboobboobboooboon
goobooobobooobbooobbooobbooobbooobboobDbbooobbooobobo
gooooboobbbobooooooooobbboooooooobobobob bbb oobbbooo
0000000000000 0000O00O0D00DO0OO0T g/dLO00O0O0DO0OO0OOOODOODOO
gogooobooobobobobooboboobooboobobobobob0obobbobob0obOobOoD
gogogobbbboooooobobboooooooooobbobbobboogooobobobbogoggo
goboobogboboobooobboobbooboobboooboobbooboooobooboo
gobodobogobuoobbooboobooboobbooooboooobobuoobbooboboo
gobodooboobooooboooboooo

000000 (iron deficiency anemia) D00D0000000000O0MMIOOOOOO (iron deficiency anemia)0l
0000000000000 0000000000000000000oooo*4000000000ooao
goobooboobobooboobboobooboobbooboobbooboobbooboobooo
gooboobooboboobooobooobboobooboboboobbobboobbooboboobDoo
gooboobooboboobooobooboooboobboboobbooboboobboooDboobDoo
googd

6.2 0O0OO0OO0O

0000000 0D0000O00O0OD0O00O00000O0DO0D0O0DO()D0DDO0OO0O0OO0O0OO0ODOODOO(()UDOoOO
00000000000o0o0o0oO@)UoooUoUoUOo0O0DOobDO0DO0D0OD0OD0ODOM)O
oo000000000O0O0O0O0OO0O0OO0DODOOOOODODOODODOODOODOOOOOOOOOO EDTA
0000000000000 000O00O0000O0Oo(G) 000000000000 O00D0OUOUODOOOo
gobodooboooooooboon

ooobd bbooboobooobobooboobooooobooboboobooboooboboobboOooboOooboo
00000000000000000000000 10%0000000000 %UO0O00O0O0DO0O00OO
0000 7%00000 4%0000 2%000000 16%000*%000000000000000000
0000000000000002000000000000000*000000000 HbOOO HpO

*13DDI/N/A/C/GI:IDDDD”below0.15”EIDDDDDDDDDDDDDDD”D 16 (%)’0000000.150000000000

M OogWHOODOODOOODOD OmOOO0O00O00000000000000000600060000000000000 11 g/dL O
006e0140000000000000000 12g/dLOO0O150000000 13g/dLO0ODOODO0OOOOOOODOOOOOODOO
gbbooboobooboooobooboooboooboobooooo

150000000 Beveridge 0000000000 46%0000000000000000000000000CO0O00OOOOO0

*16 Q0000000000000 00000000000000000000000000
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00000000000 DO HpOOOOOHOOOODOOOODOODOOODODODODODOODOODOOODOO
O000HbPOOOD HsOODOOO 34dmg/day0 0000000000

000000 00000000000000000000000000*"00000000000000000
ooboobobooboooboo

6.3 U000ODOO0OOOODOOO0

goobodgbb gboobbuogboobobuoobobooboobobooboobboobooobooooboon
0000000000000 0*¥00000000000000000000000000000000
gobogobogbobooboobobobobooboobbooboobboobuoobboobooboo
gooboobbooboooboobboobooooboobbooboooboobboobobooboo

0000 000000O0O00000ooOo0o0o000O0oDOoOooO000OooooOOoO0OoOooDooD Tfooooo
goobooboboobboobooooboobooobboboobooobobooboooboboonDoo
goboobbooboooboobbooboooboobooboobbooboboooD

gooboobbg boooboooooboboobooboobboboOobDbOobbobboobbobooono
goobooboboobboobbooboboobbooobooboobooobbboobooboboobnoo
gooboobooboboobobobo0oboobboo0ob0oobobOooboobobooobbooboboooDoo
OCa-000000000000O0O0OCCNADHOODOOOOOOOOOOOOODODDODOOOOOOOOO
gobuodgboobuodoboooboobooobobboobooboobobboobboobboooo
gobodobbooboooboobbooboooboobn
goobobooboobobooboooobbooboobbooooboobbooboobobuooboo
gooooobboooooooobobobboodooooooboobobboooooooooooboobobooo
000 60000000000PGAODODDNODODOODOOOOOOONODOOOOOOOOOOOOOOOD
gooooboogobooboobooobooobbooobboooboobbobbooboooboboonbDoo
0000000000 DNAOODOOODOOOODODO0O0ooo0o0o00000000oooo0o0ooooooon
goboobobooboooboobbooboo

gooboobboob ooboobboOoobbOoobboOoobDbOoOobboOobOobUoobbooboooboo
gooboobobooboobobo0oboobboobboobobooboooDbooboOobDbooobooo
oobooooog

goobuod bogoboobbuodggoboobbooboboobobooboooobbuoobooobobooobo
gobgooboobboobooboboobobooboobbooboobbooboobboobboo
0000000000000 00oo00ooo00oo0o0ooO00Do00D0O000DOoO00DDOdJudish
0 (1966) 000000000 D0O0OO0O0O0ODOO0O0UOOO0OO0DO0O0OOO0OO0DO0OUOOOO0DDOOUOOOOO
goboooboooboobbooobo
gobooodoogoooooobooooobobooobobooooobobooooboboooobbbDboo
0000000000000 00o0o00o0oDoooo0oo0o0o0oooooooooodbODOO
gooooooooboboooobbobooobboooboobobbooobobbooboooobboo
O0000OHLPOODO 9010g/dLOODOODOOOOODOOO 12g/dLO0OOOOOOOOOOOOD
Stanford-Binet 0 Goodenough 00 0000000000000 0O0O0O0OOOOOOOOOOOOOOOO
gooobbboboooooooobobobbbooooooooobbbooooooooooDoobobbobooo
oboobobobobobobobo

17 Q00000000 000000000000000000000
*18 QD00 0000000000000000000000000000000000000000000000000
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gooboobobooooobooobooboooboobboboobbooboboboobboobobooo
goobooboobbooboobbooboobboobbooboobbooboobbooboobnoo
gooboobbooboobbooboobbooboobDbooboobobooboobDboobooo
ooooobobobooooobobobobbdoooooobbbbo0ooooooobDobobbboooogo
gboboooooboobooobooobooooboooobobooobobobooboboboobOoboo
gobuodbboobooobuoobbooboooboobbooboon

(oo
71 OO

gogopoboboboboboodooooooooboobobboooooobooboobboooooooooboobobbbogooon
gogoooobbooooobooboobobbotboooooooobooooooooooobobbooooooooboobooboo
0000000050 mg/day0000 25-75mg/day 000 0000000000000 0O0OO0OOOOOOO
0000000000000000000000000 (Morris, 1987) 00000000000 OOOOODOOO
goobooobobbooooobbobbooooooooooboobboooooboobobbbbooooooobLbooboo
(Pippard, 1990)0 00 0000000000000 OO0OOOOOOO

72 00OOO

000000000000000000000000O00O0O0 LDS00D000O0UO0OO0OOooo (IIH)oooo
310 mg/kg 00000000000 (FeCioHy) 0000 354mg/kg00000000000000 (00, 1981)0

000000000000 600 20mg/kg0000000000O0OO0OO 2000000000000000
0000000000000000000000000000000D00D00D0UO0UO000 (Burkhart O, 1991)0
0000 40mg/kg000000000O00ODO 3390000000000000000O00O0O0DOO 23%0000
0040-60 mg/kg 0 0000000000000 DO00O0O0O0O0OO0D0O0OOO0OOOOO (Klein-Schwartz O,
1990)0

ooobobboooooooobobobobboobooooooobobOoooooooDobo bbb oUoOooo
(Morris, 1987) 00 00000000000O0ODODO 19760 1000 19920 600000000000 128000
gobodobogoboobboobobboboobooboobuoobboooboobboobobooobobo
0000 b00p g/dLO0ODO0ODO0ODO0OOD0OOOOOOOOOOOOOOOOO0ODO0OO0OOODOODODOOOOO
00000 (Chyka and Butler, 1993)0

gbooboooboogobuooboooboobboobooboboobooobooobbuooboooobLoon
0000o0ooooooooooo (Pippard, 1990)0000000000000000O0O0OOOOOOOOOOO
gooboobogooboobboobooobobooobbooboobboobboobboobbOooboOoono
gooboooog

73 ODO0OO

goobooboboobuoobboobooobuooboooboobbooboobbuoobobooboon
0000000000000 00000000000O0UO0OD (0O,1981) 0000000000000 DO0OO0OO
gooboobogoobooooobooooboobbooooboobooboobooboboobooooobooonoo
Ooo0od0oDoOoooOooooooogooo 7-1m
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O7-1. 000000
ugg gogoo gobo0oOooooooo0oOobopUOU0ODOOOOOOO0ODOOOUODOOOmMO

gboooboooboooboobbooboboobooooboo
oo gobogn gooboboboboobobobOobobOobbooboUoboOoboDOoooopoOOoO
gbooooboooboobboobooboon

00 000000
() 0000000 000000O00000000000
ooooooo
00
(b) 0OOODODO 000000000000
oooooo0o
000000
(¢ O0O0O0OO0DDO
ooooooo
00

OO0 ODoooood goooooboooooooooooa
0 O O Pippard MJ: Iron deficiency and overload. In. Oxford Textbook of Medicine. pp. 19.83-19.91, Oxford

University Press, 1990. 0O 0000

gogoopobobbboooooooooboobbobboodooooobobobboboooooooobooboooooon
gobboooboboooboboooobooobbooobbooobbooobobooobbooobbooon
gobooooooobobooboooooboobooobooboobbooboobboobooobooonoo
000000000000 000000000U0O00O00O0DOUDO0ODOO (ODO,198 0000000000000
gooobooboboobooooboobobooboobbooboobboobboobboobboobooono
00000000000000000000000000000000D00oUoO0 (Pippard, 1990)00000
7-10000000000000O00000O00DOoooo

(ADOODO0OODOUO00OO0 O0O0O00O0pUOOOOOO0OD0OLDOUOOUOUOOUDOUODOOOOOOOOOOO
O0000000ooDoo0o000oooooooo00000oooooD 10000000 450 mlO00
0O200mgd00oooooobooblooboobobooobboooboooboooboboooboooo
(Pippard, 1990)0 000 0000000000000 O0OO00OOOO0OOOOOOOOOODOOOOOOO
gooboobooobboobbooboobbooboobobooboobobooboobDboobboo
0000000000000 000000000O00o0OooO (DO, 1980)0
4500000000000D00D0 300000000DLD0OD0O0ODLDODUO0ODODODODODOODODOODO
0000000000000 0 6,000ng/ml 00000000000 DOOOODOOOOOODODOODOO
ocoobooooboooboo0o 3obobobooooobDobooOooU0 1oboobooooDobbooboo
goobdodbboobuoobbooboobboobboobboobboobbooboobbooboo
0000D00D00oUooUoO (Phillips O, 1992)0
000000000000 0000000000000000000O0000desferrioxamine00000O00
goooobooooboobooobooobooobooooboobboobbuoobooobuoonbDoo
0000000000000 000000 (Bentur O, 1991)0
gooboboobooboboobooobooboboobbooboooboobboooboboonDoo
0000000000000 00000000000000000 (Factor O, 1994)0

(B)0oOoO0OOOODOODOO DOOD OOOODOOOOOO0OO0OOOO0OOOOO0DOOO0DOOO0DOODOO

ooboobboooboobboobbooboboobobobooboobDbooboobDboobooon

16



gooboboobooboboobboooboobboooobooboobboooboobboooboOon
000000000000000000000D000000000O00O00OUD (0O,1980)00000
goboobbooboooobboooboobbooboboobobo0oboooDboooobooo
ooooooobobobbb0o0oooooobbobbo0ooooooUooDbDbobbbbobo0oooUUoboo
0000000000000 0D0000D00D (KohgoO,1987) 00000000000 OODOODOO
(Kuhn, 1989)0000000000000000000DOOO0OOOOOOODOOOOODOOODOO
gobodobboobog buoobboobooboboboobuoobobooboboobooboboooboo
00 HLA-ASOODOODOOOOOOOOOOOO0oooooo000000000000o0ooooooon
oooooboobobooobooobooobuoooboooobooo 1000000 3hUbbOoOobDOobOOb
00000000000000000000000000O000 1,0000000 1-20000 (Edwards
0,1989)000000000000000000 1350000000000000000 Deugnier O
gobooooooobooooobbooobbooobboboooobbooobboooooobo
(Deugnier 00, 1992)0
Milder O (1980) 0034 0000000000000 00O0O0OO0OODOOOOOODOODOODOO 7-2
oobooboobobo0obooobooboobbo0oboobbooobooboobobooboon
gboboooboooooooooooooooooooooobooobooboboboboboboboo
0000000000 000o0UooooooDooooUooo (Edwards O, 1989) 00000000
gobodbogobuooboooboobbooobooboboobooobboobbooboon
0000000000000 00000000000000000 (BaynesD,1994) 00000000
gooobooobo21dboo0oodbooooobooUooOU0boooO0bDooLOUOooUooOOboobOoo
0000000000000 000000 (Ganz, 2006)0

072 0000000000000000034 0000000000

oooog % 0000 %
00000 74 000000 82
oooog 56 0000 76
oooog 56 0000 50
oooog 53 0000 38
oo 50 OO0 35
000 47 00000 32
ooooo 12 00 15
0ooooo 9 00000 12
oo 6

000 6

0 O 0O Milder MS, Cook JD, Stray S, Finch CA: Idiopathic hemochromatosis, an interim report.
Medicine, 59, pp. 34-49, 1980.

(O0oooOoooDO0O0D0O0D 0O0O0O0O0O0OO0O0O0DO0O0OO0O0O0DOD0O0DO0O00DO0O0DO0O0DO0O0DOO0ODOO
gooboobboooboobobooobobooboboobobooboobboobDboobboobobooooo
000000000000 00D000D0000D 82mg/dLO0DOODOOODOOOODO 1.9 mg/dLDOO
0000000000000 00 (Bothwell O, 1964)000000000000000OO0DOOOOO0O0OOO
goboobogbboobuoobobobbuooboobbooboobboobuoobboobooboo
0000000000000 00000000000000O00000O00D0O0O0000OUOODn (Seftel
0,1961) 000000 19290000000000000000000192000000000000000
goboooboooobm
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The first description of haemochromatosis as South African "not uncommaon
disease” by Strachan (1929)

toxic effect of .| damage in | iron
Cu. Sn, #n hepatic cells overload

Cillman and Cillman's two stapes hypothesis (1947, 1951)

deposition of
pellasra sl Lo/ hemosiderin in
mialnutrition hepatocyte
iren excretion | reabsorption widespread iron
in the bile ofirom deposition

Excess irom intake due to home-made beer hypothesis (Walker and Arvidsson, 1953)

excess iron intake due to iron
use of irom vessels to > erload
prepare foods | e

Multiple factors of pene-emvironment hypothesis (Cordeok er al. 1992)
anpther genetic factors iron
than hemuoc hromatosis ¥ ¥ e overload
pene on chromosome 6 | -
excass iran less irom loss due to
- chemotherapy of
mtake || b etminthiasis / malaria

1800 39830 000000000DO0ODO0O0ODLDOO0DOODODUOODODODUOODODODOODOObOODO 1g0O
o000 01-03mg000000DOOO0DOODODO 0828 mgOO0O00OO0OD0ODOOODOOOODOODOO
(Charlton 0, 1970)0 0 0000000000000 00O000ODOOODOOOOOOOOOOOOOOOOO
ooobooobobooobobooobobooobbooobobooobboooDbObooobobooobo
0000000000000 000D000000000000000D0 (Baynes O, 1994)0
oobo200000000000DOO0DOOO0ODOODOOObOOOOOObOO0OODOOODOOOD3600
2360 000000000000000000O0O0O0OJO0O0O0O0O0UO0OLUDOODODOOOOO0 100
000000000000000000000000OS 000004 000000000002]0000
goooooooboooooooobob S5obobOobUobO0obUbU0bobUobOobUobUobUobUobOon
00000@B|0000000000000000000000000000000000O0OoOooooOooo
HLAOOOOOOOOOOOOOOOOODO00O0OO0Ooo0oooooo0ooooooooooooooooo
0000000000000000000000000000000000D00000000 (Gordeuk O,
1992) 00000 Gordeuk 00000 0OO0DOO0DOOOODOOOOOOOOOOOOOO (Moyo O 1998[0
O00000 HLA-A3OOOOOODOOOOODOOOODOO00O000oo0ooooooooooooooo
oooOoobobo0obobooboooboobobooom
0000000000000 00000D0000D00D0D0000O0O0D00O 400 mg/day0000O0
gobggbooobbuoobbooboobboobbooboboobobobbooboobobooboo
goobogbogoobuoobboobuoobboooboobbooboobbooboobboooboo
0100 mg/day 0000000000000 O0OO0O0O0OO0O0O0O0OO0OODOOODOOOOOUOOOUDOO
gooboooobooboboobooooboobooobobooboooboobbooooobuoonDoo
000000000 (00, 1991; Nakazawa 0, 1996) 000 0000000000000 0OOOOOOOO
goooobooboobooboobboobooboobbooboobbooboobbooboobooo
O0000000000GordeukOOODOODOOOOOODODOODOOO
(D)oooOU0OU000O000O00O0O0 0OO00O0O0O0O00OO000O0DO0ODO0O0DO0ODO0O0DO0ODO0O0DOOOOO
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ggoooboobobbbooooooboboobobboboodoooobbbboooooobDbobobobooogogo
gooobobobbboooooooobobobobboooooooobboooooooobobobbbooogo
00000000000000000000000000000000000000 (Bonkovsky O, 1990;
Di-Bisceglie O, 1992)0

8§ Doogd

e Addison, G.M., M.R. Beamish, C.N. Hales, M. Hodgkins, A. Jacobs and P. Llewellin (1972) An im-
munoradiometric assay for ferritin in serum of normal subjects, and patients with iron deficiency and
iron overload. Journal of Clinical Pathology , 25: 326-329.

e Baynes, R.D., J.D. Cook, T.H. Bothwell, B.M. Friedman and T.E. Meyer (1994) Serum transferrin
receptor in hereditary hemochromatosis and African siderosis. American Journal of Hematology , 45:
288-292.

Oo0d0ooooooobooooobooooobooooooooobooooobooa

e Bentur Y, McGuigan M, Koren G: Deferoxamine (desferrioxamine). New toxicities for an old drug.
Drug Safety 6(1), pp. 37-46, 1991.

e Bonkovsky, H.L., D.P. Slaker, E.B. Bills and D.C. Wolf (1990) Usefullness and limitations of laboratory
and hepatic imaging studies in iron-storage disease. Gastroenterology , 99: 1079-1091.

e Bothwell, T.H., H. Seftel, P. Jacobs, J.D. Torrance and N. Baumslag (1964) Iron overload in Bantu
Subjects. Studies on the availability of iron in Bantu beer. American Journal of Clinical Nutrition , 14:
47-51.

e Burkhart KK, Kulig KW, Hammond KB, Pearson JR, Ambruso D, et al.: The rise in the total iron-
binding capacity after iron overdose. Annals of Emergency Medicine, 20(5), pp. 532-535, 1991.

e Charlton, R.W., D.M. Hawkins, W.O. Mavor and T.H. Bothwell (1970) Hepatic storage iron concentra-
tions in different population groups. American Journal of Clinical Nutrition , 23: 358-371.

e Chyka PA, Butler AY: Assessment of acute iron poisoning by laboratory and clinical observations.
American Journal of Emergency Medicine, 11(2), pp. 99-103, 1993.

e Cook, J.D., B.S. Skikne and R.D. Baynes (1993) Serum transferrin receptor. Annual Reviews of Medicine
, 44: 63-74.

e Dallman, P.R., R. Yip and C. Johnson (1984) Prevalence and causes of anemia in the United States,
1976 to 1980. American Journal of Clinical Nutrition , 39: 437-455.
0oo0doooooooboooomooboooooooooooooboooooooa

e Deicher R, Hérl WH (2006) New insights into the regulation of iron homeostasis. European Journal of
Clinical Investigation, 36: 301-309.

e Deugnier YM, Loreal O, Turlin B, Guyader D, Jouanolle H, et al.: Liver pathology in genetic hemochro-
matosis: a review of 135 homozygous cases and their bioclinical correlations. Gastroenterology, 102(6),
pp- 2050-2059, 1992.

e Di-Bisceglie AM, Axiotis CA, Hoofnagle JH, Bacon BR: Measurements of iron status in patients with
chronic hepatitis. Gastroenterology, 102(6), pp. 2108-2113, 1992.

e Edwards, C.Q., L.M. Griffen, J. Kaplan and J.P. Kushner (1989) Twenty-four hour variation of transfer-
rin saturation in treated and untreated haemochromatosis homozygotes. Journal of Internal Medicine ,
226: 373-379.

e Expert Scientific Working Group (1985) Summary of a report on assessment of the iron nutritional status

19



of the United States population. American Journal of Clinical Nutrition , 42: 1318-1330.

Factor JM, Pottipati SR, Rappoport I, Rosner IK, Lesser ML, et al.: Pulmonary function abnormalities
in thalassemia major and the role of iron overload. American Journal of Respiratory & Critical Care
Medicine, 149(6), pp. 1570-1574, 1994.

Ferguson, B.J., B.S. Skikne, K.M. Simpson, R.D. Baynes and J.D. Cook (1992) Serum transferrin
receptor distinguishes the anemia of chronic disease from iron deficiency anemia. Journal of Laboratory
and Clinical Medicine , 19: 385-390.

Friedman, B.M., R.D. Baynes, T.H. Bothwell, V.R. Gordeuk, B.J. MacFarlane, R.D. Lamparelli, E.J.
Robinson, R. Sher and S. Hamberg (1990) Dietary iron overload in southern African rural blacks. South
African Medical Journal , 78: 301-.

Galan, P., J.F. Etard, E. Borel, C. Debenaze and S. Hercberg (1989) Relationship between serum ferritin,
erythrocyte protoporphyrin and transferrin saturation in Mauritanian free living children. International
Journal of Vitamin and Nutrition Research , 59: 214-218.

Ganz T (2006) Hepcidin and its role in regulating systemic iron metabolism. Hematology, 1: 29-35.
Gordeuk, V., J. Mukiibi, S.J. Hasstedt, W. Somowitz, C.Q. Edwards, G. West, S. Ndambire, J. Em-
manual, N. Nkanza, Z. Chapanduka, M. Randall, P. Boone, P. Romano, R.W. Martell, T. Yamashita,
P. Effler and G. Brittenham (1992) Iron overload in Africa. Interaction between a gene and dietary iron
intake. New England Journal of Medicine , 326: 95-100.
odooooooooobobbobobobbobooouoooouoa

Guindi, M.E., B.S. Skikne, A.M. Covell and J.D. Cook (1988) An immunoassay for human transferrin.
American Journal of Clinical Nutrition , 47: 37-41.
ddddooooooooobobbobobbooobobddddiooooooo oo

Hughes S, Kelly P (2006) Interactions of malnutrition and immune impairment, with specific reference
to immunity against parasites. Parasite Immunol., 28(11): 577-88.

International Nutritional Anemia Consultative Group (1985) Measurements of Iron Status . Nutrition
Foundation Inc., Washington.

Jacobs, A. and M. Worwood (1975) Ferritin in serum. Clinical and biochemical implications. New
England Journal of Medicine , 292: 951-956.

Judish, J.M. et al. (1966) The fallacy of a fat iron-deficient child. Pediatrics , 37: 987-990.
Kaltwasser, J.P. and E. Werner (1989) Diagnosis and clinical evaluation of iron overload. Baillieres
Clinical Haematology , 2: 363-389.
dddoooooooooobobobobobobobobobooooooooooog

Kent, S. and Dunn, D. (1993) Etiology of hypoferremia in a recently sedentary Kalahari village. Amer-
ican Journal of Tropical Medicine and Hygiene, 48: 554-567.

Klein-Schwartz W, Oderda GM, Gorman RL, Favin F, Rose SR: Assessment of management guidelines.
Acute iron ingestion. Clinical Pediatrics, 29(6), pp. 316-21, 1990.

Kohgo, Y., Y. Nitsu, H. Kondo, J. Kato, N. Tsushima, K. Sasaki, M. Hirayama, T. Numata, T. Nishisato
and I. Urushizaki (1987) Serum transferrin receptor as a new index of erythropoiesis. Blood , 70: 1955-
1958.

Kuhn LC: THe transferrin receptor: a key function in iron metabolism. Schweizer medizinische Wochen-
schrift, 119, pp. 1319-1326, 19809.

Melamies, L. (1983) Rapid quantification of C-reactive protein by centrifugal analysis. Clinical Chemistry
, 29: 696-697.

20



Jjddooooooooobobboboboboboobodddddoooooooon

Meyer, T., R. Baynes, T. Bothwell, T. Jenkins, P. Jooste, E. Du Toit, R. Martell and P. Jacobs (1990)
Phenotypic expression of the HLA linked iron-loading gene in males over the age of 40 years: A population
study using serial serum ferritin estimations. Journal of Internal Medicine , 227: 397-406.

O Baynes et al. (1994)000000000000000000O0O0O0ODOO0ODOOODOOOODOOOOOOD
Milder MS, Cook JD, Stray S, Finch CA: Idiopathic hemochromatosis, an interim report. Medicine, 59,
pp. 34-49, 1980.

Morgan, E.H. (1981) Transferrin, biochemistry, physiology and clinical significance. Molecular Aspects
of Medicine , 4: 1-123.

Morris ER: Iron. In: Mertz W, editor. Trace Elements in Human and Animal Nitrition volume 1: 5th
ed. pp.79-142., Academic Press, 1987.

Moyo, Victor M., Eberhard Mandishona, Sandra J. Hasstedt, Innoceny T. Gangaidzo, Zvenyika A.R.
Gomo, Hlosukwazi Khumalo, Thokozile Saungweme, Clement F. Kiire, Alan C. Paterson, Peter Bloom,
A. Patrick MacPhail, Tracey Rouault and Victor R. Gordeuk (1998) Evidence of genetic transmission
in African iron overload. Blood , 91: 1076-1082.

Nakazawa, M., R. Ohtsuka, T. Kawabe, T. Hongo, T. Inaoka, T. Akimichi and T. Suzuki (1996) Iron
nutrition and anaemia in malaria endemic environment: Haematological investigation of the Gidra-
speaking population in lowland Papua New Guinea. British Journal of Nutrition , 76: 333-346.

Ong ST, Ho JZ, Ho B, Ding JL. (2006) Iron-withholding strategy in innate immunity. Immunobiology,
211(4): 295-314.

Park CH, Valore EV, Waring AJ, Ganz T (2006) Hepcidin, a urinary antimicrobial peptide synthesized
in the liver. J Biol Chem., 276(11): 7806-7810.

Phillips G-Jr, Becker B, Keller VA, Hartman J-4th: Hypothyroidism in adults with sickle cell anemia.
American Journal of Medicine. 92(5), pp. 567-570, 1992.

Pippard MJ: Iron deficiency and overload. In. Oxford Textbook of Medicine. pp. 19.83-19.91, Oxford
University Press, 1990.

Ramm, G.A., L.R. Duplock, L.W. Powell and J.W. Halliday (1990) Sensitive and rapid colorimetric
immunoenzymometric assay of ferritin in biological samples. Clinical Chemistry , 36: 837-840.

O ELISAOOCOUOOO0O0O0OOOOOO

Ramsay, W.N.M. (1957) The determination of iron in blood, plasma or serum. Clinica Chimica Acta ,
2: 214-220.

Sazawal S, Black RE, Ramsan M, Chwaya HM, Stoltzfus RJ, Dutta A, Dhingra U, Kabole I, Deb S,
Othman MK, Kabole FM. (2006) Effects of routine prophylactic supplementation with iron and folic
acid on admission to hospital and mortality in preschool children in a high malaria transmission setting;:
community-based, randomised, placebo-controlled trial. Lancet, 367(9505): 133-143. (Erratum in:
Lancet. 2006 Jan 28; 367(9507): 302.)

Seftel HC, Keeley KJ, Issacson C, Bothwell TH: Siderosis in the Bantu: the clinical incidence of
hemochromatosis in diabetic subjects. The Journal of Laboratory and Clinical Medicine, 58(6), pp.
837-844.

Stookey, L.L. (1970) Ferrozine — a new spectrophotometric reagent for iron. Analytical Chemistry , 42:
779-782.

Walters, G.O., F.M. Miller and M. Worwood (1973) Serum ferritin concentration and iron stores in
normal subjects. Journal of Clinical Pathology , 26: 770-772.

21



Worwood, M., S.J. Thorpe, A. Heath, C.H. Flowers and J.D. Cook (1991) Stable lyophilized reagents
for the serum ferritin assay. Clinical and Laboratory Haematology , 13: 297-305.
OELISAOODO0OO0OO0ODOODODOODOOOODOOOOOOOOOOOoOoOooooon

00000 (Bridges, EMM.) [0]J0000000000 [00](1990)00000.0000,00.
gooboobobooboooboooo

O000: 00000000.In: OO000000O00000D0O0O0O00Od 1, pp. 245-300, OO, 1980.
0000: 0000000000, pp. 121-122, 0000000, 1987.

00000 [0](1987)0000. 00,00.

goooooooooooooooooooon

00000: 000000, pp. 162-176, 00O, 1981.

00000000 (National Research Council) [0], 0000, 00000 [0](1981) 000000000
o000 12000.000000,00.
Oo0o0ooooooooboooooooooobooboooooooooooooboooooooooooaa
Ooooooooooooo

O000: 000Db000bOOo0oog. p. 209, 0000, 1991.

0000 (1984) 00DO00D0O0O0. 0D0DOO,00.

goooooooooooooon

22



9 OO

*00MO000000oo00o199% 000000000

91 U0O0O0O0OOOUOODbOODbOUObDOObUObDOODbDODbOOO

1) 0000 00O0O0OOoOOoO (EIA)DOoO0OoOO0O0 (FERRITINNMAIOOO)OODOODOODOODOOOOOOOO
gobuodgbboobuooobuoobboobooobuoobbooboobobuoobboobbooboao
gobodboboobbobooboobobooobooboooboobbooboobbuooboo
00000o0oo0000o0o000o0oo00o0oo00oooO0U0oooooUooo IgGooOooooooo
goobooobbooboobbooboobbooboobbooboobbooboobbooboboo
0000000000000 o00o0oo0U[00D000:D00000oO0Ol-[co0O00l-[co0Do00oO
0:00000000|00000000000000000000000000000O00O0O0OooOo
00000000000 3355-00000000000 (TMBZ)0OODOUODOODOODODO0OODOO TMBZO
o040 nmOd0000O0O0O0O00O0OO0O0OODOOOODOO0ODOODOOODODOODOOOOODODbOOOn
gooogn

2)00000 O0O0O: FERRITIN-MPOOOO
o0o: DO0OoobOoooo
go: 0DOdo

3) 00000 0000000000 (R1): DOODODOODOOODDOUOOODODOOODOOO 1B3mLOOODOOO

000000000 IgGOO 130p g 000000 OODDODOOD

0000000 (R-2): 12mlO0000000O0O0OO0OOOOOODOOODOOOO 204 gO0OOOO
gobooopoobgd

0000 No.3: DOOODOODO 250 ng/mLO0 5mLlO00000O0OWHOOOOODODOOOOODOO
gobooooboooboon

gob: JOobboobboooboobobooboboon

000000: 000 (RB3A)DD38mLOO 3,3,55-000000000000 247Tmg000000O0
0 (R-3B)0D02mL OO 166 uL.O H,O, OODOODOODO 30%000000000000000O0O0
000000000000 0000R-3A000 R3BO200puLO0000000O0O00OOO0ODOOOO
00((R-3)0000000DO0O0ODOO

oooo: obooooboooooboooo0boUobOoOooOUoDOUObOoU0 SUbopooUbobUoboOoboboo
goboobobgoog

00000 (R4): 1NODUODODDOOOOOOOO

0000000: No.l (0ng/mL), No.2 (50 ng/mL), No.3 (250 ng/mL), No.4 (500 ng/mL), No.5 (1000
ng/mL) 0000 0.8mLx200000000000000O

4)0000000000000000000 00: D00 Ong/mLO0O0DOOODOOO2SDO0OO0O0OOODNO

2Shb0000000000000000000001.6ng/mLO0OO0O
O00: 000000095.80104%0000
000: 0000 (CV)004.8%000000

500 0000000000 (R-1H)DODODODOOODOODOO (R2)DDO0DOODODODOODOODOO
ooo20100o00oooooo0oooooooo0oobDooobo0ooooobbOobDbo0obboOoOoDoO
gobbdodbobooboobbooboobboobooooboobobobbuooboobbooboo
goboobboobboobuoooboobbooboo

23



OO000O00oOO0Oooooo4s0nmO000000O0000CO0ODOOO0ODOOOOOOOO0O0ODOOODOOO
goboobbooboooboooboo

92 00000 (TIBC)DOO

1) 000000 00O TIBCOOOOOOODOOOOO inwvitre00D00D000D00DO0OODOODOOODODOO
0000000000000 0bO0bO00O0D000000DO0oDO0oD00o00000DOO0 47onm 00000
000000000000 00000O00U00OU00O0O00O00O00O0O b pg/dLOODOO0OOOOOOO
gobgobogbobbuoobbooboobbooboobbooboobboooboobobooboo
gogobobbboooooooboboobobobboboodoooooooboobobobobbooooooobobobboggo
0000000000000 00000000O00000DO00U00OoOO (UIBC)DOOooOoooooooo
goobogbogoobooboooboobooobooooboooboobbooboooobooDoo
goboobboobooobooboooboobbooobooo
gooooboobbooboobboobooboobobooboobbooboobboobooboo
goobooboobobooboobbooboobboobbooboobbooboobbooboobnoo
gooboobooboboobooobooobboobooboboo0bboboboobbooboboobnoo
O00000000000000OUIBCOO000000000000000000000000000000
goobooboobobo0obooobooboobboobobooboooDbo0oboooDboobooobooo
gogogobbobbbodooooooobbooboboogoooobbbooooooooobobobobobooggo
0000000000000 O0O00000 reference standard 00000000000 DOOCOO
goobogbogoboobooobooobboooboobbooobboobboobooobooboo
goooobobobobooooooobbobobbodooooooooobbbooooooooobooobobobooogo
gooboobogoboobooboobboobooboobboobooobboobuoobbooboobDoo
gooboobooboboobooboboobooboobboobooobbooboobbooboobooo
000000000000000000000000000O00O0000oO0OUO (IIHoooUoOoOoOO
O0000000000000 Amberlite IRA410000000000000000O000ODOOOOOO
0000000000000 oOooooo{)oo0oo000000o0o0oO0oO0oOooOooUoOO
0000000000000 () Do0OO00O00O0000O00O00O00O00O000O0DO0DO0DOOOOOO
oo0oooboboobboooboooboobbooobooobooboboobobooob
gogoobbbbodooooooobbobobbodoooooobobobobboooooooooboobbugo
000000000000000000000000000 TIBCOODODOOOO0OO00O0O000000000
ooo0pbDO00obo0oO0b0o0b0O0oO0bDOo0obO0bOo0ObLODODO0ObCODODOO contamination OO
goobobdodbooboobuoobboooboobooobooobbooboobboobooooboonboo
goobogbogoobooobboobuoobbooboobobooboobbooboobobuooDboo
goobooboobobooboobboobooboobboobooobbooboobbooboobDoo
O00000oooooooooooooooulBCOO0O0O0OO0O0O00ooooooooooooogooo
gooboobooooboobbbooboobbooboobbooobbobboobboobobOoobnoo
gooobobobbbodoooooooboboooooooobobobbooooooooobDbobbbooogo
goobooboobbooboobbooboobboobobooboobobo0obooboboobooooo
gooboobboboooooooooobobobobodoooooooobob bbb ooDbobooogo
0000000000000000000000000000000000000000000O000UIBC
00000000000000000000000000000000000000000 105%0000
00000000000000000000000000000000000 5% 000000000000

24



goobooobbooboobboooboobbooobooboboooboobDbbuoobboboboobnoo
goobooboobbooboobobooboobboobbooboobbooboobbooboobnoo
goooobobobobboooooobobobbbodooooooobobob bbb obDbbbooogo
000 100%000000000000000000000000000000000O0O0000O00O0OO0O
oo000O00OO0O0OOO UlIBCOODODODOOOODOODOODOOODOODOODOODOOODOOOOOOODDOD
gobggboogobooboooboobooobooooboooboooobooobuoobbooo
000000000 2.7034068%00000000000000000000000000O0O00O0OOA0O
goboobogoobbuoobboobooboooboobobooboobbooboooboboonbDoo
0000000000000 00000000000O0O00dOreference standard 00000000000

2)00000000000000000O00 000000000000 0O000O00O0ODO0OODO0ODOOODOO
ggoooboobooboboooooboboobbboooooooooobobbooooooooooobooboooogo
ogoogooooooobobooooooobobbbtbbb oo ooooooooooogoooo
gobobooobobooobbuooobbooobbooobbooo™obboooboboooboboo
O00000000o0ooo0o0000oooooooooooooD TIBCOODODODODOOOooooogooo
gooooboobobo0obooboboobooboob0DboobooboDbo0oboobDboobooooo
goooooooboobooboobooboooobooboobbooboboooboobooboboon
0000000000000 UlIBCOODOODODOOODOOOOO

3) 00000000 (Tf)0b0Do0o00ooo TIBCO TfOOOODOODOOOODODOODOODOODODOOOODOOO
0000000 TfoooooTf1000oo0o0oo0o0o0do 1400000000000D0D00000O00O0O0O

goooooood
TIBC(ug/dL) = 1.4 x [Tf(mg/dL)] x 55.85/76500 x 1000

00000000Tf000000000000000O0O0O00D (SRID)ODO0ODOODOO0OODOOOOOOO
goboobobooboooboo
O0000ONORODOODODDODOONORODODODOOODODOOODOONOROODODOOOOOOOO
O0O000000opDo0o0oo000dU1o pl 0@ 0000 Immunoviewer
0000010000000 0D00000D0O00DO0D0O0 5 pLO00D0O0O00OO0ODO0OODOO
0000000000000 0000O00O0D00D0O0MD(2)00000000000DO0ONODOOD0 S
pLODO0OD0O0D@GB) 00000000000 120000000000 5uLO0000OM)48 0000000
(5)Immunoviewer 010 0000000000000 0 0.l mmO0000000000O000OOOOOO
gobogoboobboobboobo

93 0O0OODOOO

1) 000000000 00O00O00O00000000000000000000000O00O0OU0O0ODOODOOD
goooobogobooboobooobooobbooooboobooooboobobooboobDobuoonbDoo
gooboobooooboobooobooboooboobboboooboobbbooboooboboonbDoo
goobooboooboobooboooboobooobooobbooboobDbooboobDboobooo
goboooboobbooboobbooboobboobobooboooDbooboobbooboobnoo
goobooboobobooboooboboobooboobobooboobobo0obooboboobooooo
goobooboooboooobobo0oboobboob0oobobOoobooooDboobDbbooobooooo
gobuodbbooouoooobagn
0000000000000D00D0000 (thioglycolicacid) 0D 0D0D0D0D0OD0ODO0ODO0ODOOOO
goboobogboboobooobboobboobooooboobboobbooboobobuooboo

25



0000000000000000000O0 (ICSHOO0DO0UDO00ODOoUDO0DO0DO0ODOooODoOUOUOoUoOo
gooboobooboboobooobooboboobooboboboobbobboobbooboboobDoo
goo
goobooboboooboobbobooobobooooboobDboobboooboboobDboooboobooo
cooboodooboooobooboooooboobooboooooboboobooOoobOooOo0oobOoOobooOoOobOooooo
gobggbogbbuooboogobuoobooobuobooobuobbbooboobboobooo
gogooobobobbobooooooooobobbooooobobobbboogooooooobobobbooo
goobooboooobooboooboooobooobooboboooobbbooboobbuoonboo
goobobooobooboobboooboobbooboobobooboooboooobooobuooobooo
gooogooo
2)000000000000000O0 0000000000000 0000000000O00O0OUOOoUoOO
goooobbooooooooobobobooooooooobobobbooooooobDbobboboboogga
000000000000 0000000000Oferrozine 0000000000000 O0OOOOOO
ooos62nm 000000000 0O0O0ODOO0OO0ODOOO0ODOOODODOOOODOOODOOODOOOODOO
(iron chromogen) 00 000000000000 D pHOOOOODOOOOODOO
oooO0oo0oo0oOoooooICSHOOO0OOoOoOO0O0oOoooOoO0O0ooooooooO00ooooOoO0ooOo
00000000I/N/A/C/G O recommendation 0000 Oferrozine 00 0000000000000
O (sulfonated bathophenanthroline) 0000000000000 0OO0ODO0O00O0ODOOO0OOOOOOO
gooooobbooooooooooobooooooooobobbooooooobobobobbboooogo
Fe-Test Weko OO DO OODODOOMM
U0 oobobooobooobbooobooboboobooboboobbobbooboobobOooboo
000000000000 00O000O0O00DOO00O0O00DOO000O0m@MOOO0DOOnOFerrozine
[3-(2-pyridyl)-5,6-bis-(4-phenylsulfonic acid)-1,2,4-triazine] D PDT 000000 DO [0 (II)O]J@m OO
000000000 1000 pg/mLO
goooobob OoOoobobobbobobobbbOo0o0dooooooooooDobbboboooogooogo
01lwg/dLOO0OD0O0O0ODO0O0ODOO0ODO0O0ODOO0OODOOODOOODOOOOOOOOOOOODOOODO
Elgastat Spectrum System C (Elga Products) 000 0000000000000 00O00DO0O0ODOO
gobogbbuogbbooboogboo
goobodobb ogboobbooboobooboboobooboobboobuoobboobooboo
0 O Extran (Merck and Company) 000000000000 0000000000O50%000000
goboopoboobooooboobobooboooboooboobobo
OO0O00oO00oOOoOonD 2000300mLO00O0CO0OO00OODOOOOSO0mLOODOOOOOOOObR0gO
0000000005 mol 00000000000 500 mLOOOOODOOOOOOOOODOOOO
[H+]D[Cl_]DDDDDDDDDDDDDDDDDDDDDDDQONDHC]DDD25mLDDDEDD
00 15mLO000O0O00ODOO0ODOOODOO0ODOOODOO0ODOO0OO0O0ODO0OOS0mMLOODOOO0O
0000000000000 00000 0.00003%(03ppm) 000000000000 O00ODOODOOO
oooboobboooboobbooboobobooboobooboobboooboobobobooboboon
oooogooo
0000000000000.025%0 ferrozineO OO 1.5MODO0OOD0OOD0OO0OO 0OO0OO00OOOOO 102¢g
O ferrozine O 125 mgD OO 2000300 mL OO00O0O00O0OO00OOCO0O0OOO0O 00 mLOOO0OO
o0o00ooU0oo0obOoO0oOoU0ooCObOobOoboOo W OmLODOOODOODODOOOUOOODODOD
000000oooo 0.00002% (0.2ppm) 000000000000 O0O0OO0ODO0OOOOOOOO
goboopoboobooooboobobooboooboobobooboo

26



uboob bOobobooooooooobobobobobobobOobOobOobOobOobOobOobOobon
O000I/N/A/C/G O 0O0D0OOrtho Diagnostic Systems 0 (D000 000000000000 T,
IT for ChemistryD OO0 000000 ONBS(NIST) O SRM370 000000000000 0OOOOO
O0O01lmLx 3000 100001000000 0O0OCOO0ODODOOOnormal 0000O0O0OCOCDOO
0000000 I0000000oo0o000ooo Iooo0o000oooooooo0oooOoooo
0000000000000 0oooIoIIoooooo0o0oooooo19Y om
0000 0DO0OO0OO0OI/N/A/C/GOOO0OO0O0D0O0D0O0D0OO0OO0OOU0OUODO0ODOO0OOOO0OOOOODOO
000000000000000000000000 (antecubital fossa) 0000000000000
ubbooboobooboboooboobboobobooobooboooboobooboooboobooooon
boboooboboooooboboooboboooobobooooboobooboooboboobOooboon
0000000000000 000oC0Oo0O0oU0OoOo00oUoD 1mhbOO0O 15020 USPunitsd OO0
O0D0O0DO0OODEDTAODOODOOD (OO0 1mLOOD 1mg) 00000000 (OO0 1mLODODO 1.5
mg) 0000000000
gboboboboboooooboooobooboobooobooboooobooboooboobooobooobooboooboon
000 1,500 GO 15000000000000000000O0DODOOOO0OOOODOOOOOOOOO
toboodooboooooobooobooooboooboooooboooooOoobooboboOooboboOobooboooon
bobooboabogan
oo0oO0oO0OOOCOO0OO0O0OOO0OOOOCOOOOODOOO0OO0OO0O freebOOODOODODOOODOODDOO
ubbooboobodobobooobooboboooboooboobooobooboooboobooboooon
bdbdboobobobooboooboooooboobooboobooboobooboobobooboobooon
OOo0ooO0oo0oOo0ooO00O00O00oo0oooooooOoO0DODOO0O0O00O00O Vactainer
0000 (Becton Dickinson) 00 0000000000000 O0OOOOOOOO
ocoooooOoooooOooooOo0oooOoOooooD 4000000000000 0OODODOO0ODOOO
booboobobobooboboobobobobobobobobobobboboboboboobo
gboboobobooooboobooooobooboboobobooobobobboboboobobon
gbobooobooooooooooooooboobooboboobobobobobobobobobon
cobooooboooboobooooooobooboooooobOooboboobooOooDboOoDn
bdbdoboobooboooooooooooboobooboobooboobobobobobobaobaoban
bdbdobotbotbootboobooooooobooboobooboobooboboboboboboboban
bobdoobooboobooboooooooooboboobooboboboboboboboboboboon
ooooooooooobooo 240000000000000DO
Oo0o00ooonD VvertexOOOOODOOOODOOOODOMOODOOOOODODOOODO 1015 mL OO
oobOoooooooooboobboooooooboooobooobooooooobDooDOoOnn 562 nm
gbobobobobobobobooboobooboobooboooooon
oooOd 1. 00ODO0O0O0 1mLOOOOOODOOOOCOODOODOOOOOOO0 1l mLOOODOOOO
Vortex 00000 450000000000000000500000001,500G0 150000
ooooonhoooooooooboobooooooooooooo
2. 2pug/mLO0O0O0OOOOOOOODOODOOOOS0000000001lMLOODOOOOOOODOO
0000000000 1mLOO0OOO0D0OOO0OO0O00O00O000 0000000
3. 1.0000oooOo0oo0o0oooooooboobooo0ooooooooobobooooooo
130000 1mLO0000O00O0ODDOOCOO0O0000000D0D 1 mLOOODOODODODOO
ooooowoooogogo
5. 4. 00000000CO00DOOOO0DOOOOODOOOOODODOOOOOOOODOObB2Nm OO0

27



Ooooooooo
00 00000 (ug/dL) O (AuwnkD Apk) / (AsaD Ag) x 200
0000 Aunk, Ak, A 00000000000 (1)0000000 (3)00000 (2)000000
0000000000(1),(2),(3)000000000(O005mLO00000000000OOn
0000000000000000000
3)00000000000000 O001emO000000000000000000000000000000
000000002500 000000000000000000000000000000000000000
0000000000000 00000000000000000000000 ferrozineDODOOO0O0O
00000000000 O00000000000000000000000000000000000000
0000000000000 00000000000000
00000000000 00000000000000000000000000000000000000
0000000000 000000000000000000000000000000000000000
0000000000000 000000000000000000000000000000000000
0000000000000 000000000000000000000000000000000000
0000000000000
000000000000000000000000000000000000000000000000
0000000000O0xford 00000 (Curtin Matheson) 100 00000000000000000
000000000000 0000000000000000000000000000000000000
ooQ
desferrioxamine 00 0000000000 EDTAODOOOCOOOOOCOOOOOOOOOOOOOOOO
0000000000000 00000000000000000000000000000EDTAOCOO
000000000000 00C00000000000000000000000000 150000000
Oooooo0ooooo

28



