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Abstract This study is designed to investigate the differences of ferritin and hemoglobin levels according to the
vitamin D state in 23577 Korean adult subjects by using data from the Korea National Health and Nutrition
Examination Survey IV, V. Ferritin and hemoglobin levels are analyzed based on the quintile of vitamin D levels
by a generalized linear model. The results of analysis showed that there was a relationship between vitamin D state
and hemoglobin levels in females in the reproductive status group (p<0.001). In case of ferritin, there was a
relationship with vitamin D state in females in reproductive status group (p<0.001) and males under 65 years old
group (p<0.05). Within the male group, high ferritin correlated with low vitamin D state; but in the female group,
high ferritin correlated with high vitamin D state. Therefore, it is possible for the ferritin level to be affected by
vitamin D state in females in reproductive status group and males under 65 years old group.
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71E<] vlelel Do} RIgo| gigh I Z v]Eldl D} #
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kgt 654 ol A, W A oA, W F ojAde
2 UE § 7o 4R AE DY) 58S § aF] e
FrIed o Hee FEE 717t gelEiinh

HIEI] DE A o3 75 T2 o] 24317
HiL 5EY FE IS Hre] #4138 o)+ 2008
7 GLARAL Az BEH 4L 60% o, T
3L oF 47%7} vERR D §F E= Ay sdstdo
[12], HIEF DE ¥5 33 A w02 vw 45 v
o 177} HIERR DO 2y £ FF oo AFHY] 9
ol HER D o] upet 2FHEE BHte] 1o wf
2 RNy gy Fro WEs gsk= sl
Agslrtal Faskrie,7].

HlElY] Do} d Ao g A} A " A9
ERE Ax2 dgds AR, ole "ol
v Az Alel e E AGEE F g 5 3l

7] wiEolti13].
WHO 7]&ell 93 dA= hemoglobin 13
g/dL "W o= 12 g/dL mvto 2[14], H AFL ¥
gegl 4% 15 pgmL  WWEOE[9],

HJ e
D(25-hydroxyvitamin D) 232 20ng/mL "o 2 A
oJatgiTH12].
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(anemia of chronic disease)©l
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HOE 154%, #7 F o2 5565 F 557Ho= Hgglo] 7|FERT vro} H Ayo] YilHE= 7F5A
10.1% olAth nEg gy = GA A4 103539 S 1619 o R

1.5%¢°l 33kl o AA 13,2249 5 292592
Table 1. Vitamin D status of Each Quintile 2 243%, 654 mgt JAL 8801% F 125Wow
1

according to Study groups 1.5%, 654 o)A FAL 1,5521 T 36O 2.7%, ¥
Age Vitamin D A A gL 7,700 F 2,544 02 32.6%, HF &
Total 40.56(0.206)  18.58(0.132) oL 55651 = 3810 8.1% o3t}
Ist quintile 35.84(0.354) 10.91(0.052)

rlo

I AA vEF DO Hi#EHE Table 194 2= 1}

Male 2nd quintile  37.67(0.380)  14.74(0.023)
-All 3rd quintile 40.58(0.390) 17.69(0.022) sk eled AA| el D Gt gkl s =9l
4th quintile  42.91(0.392)  21.14(0.031) 65A] o/ &4 ol 65A] mIRk A el wls HE
Sth quintile  45.810.395)  28.42(0.130) Y D Hitgkol ¥ =ka, #HH & oA ool #HF A
Total 4247(0212)  16.44(0.110) oA ol w8 vlElYl D Hirgko] ¥ ==kt
Ist quintile  38.72(0415)  9.51(0.045) Table 264 Hi= Hje} o] A A 2o Tl
Female 2nd quintile 39.35(0.364) 12.82(0.019) BA A HEN Do FRIFEY ELo] EAROZ &
-All 3rd quintile  4144(0.373)  15.47(0.018) o5k Zfol 7} LFERG O}, FME 1A F folahA ook
4th quintile  44.090364)  18.63(0.026)
Sth quintile  48.67(0.438)  25.68(0.108) =
Total 38220169 18.400.133) Heele] A5 Wz BA A f§-o8 2ol 7t e
Ist quinile  3422(0330)  10.85(0.053) 2 gkokon) ¥ Ry T ZAH R {93t xjol7}
é‘:;ﬁ; ond quintile  36.16(0.341)  14.61(0.024) LR T
65 years 3rd quintile  38.17(0.354)  17.49(0.024) oA HA & JA F3 2y ey D A",
4th quintile  40.040.350)  20.90(0.032) AuIen v pSo THE A A3} T pE 2
5th quintile  42.51(0.350)  28.11(0.135) Aoz o5 Aol7t Lhehska, Hlebel D} 744 =
Total 71.7000.156)  20.98(0.249) B N 0
Ist quintile  72.81(0.350)  12.08(0.171) = el 29w ] g seld, d el
Male ond quintile  71.49(0.306)  17.14((0.070) TEZb Egken, BRIl D FEe] we Eon A
Svesand o quinile  71660397)  20.34(0.066) F giAlR e, SRR st S71sk
4th quintile  71.61(0.338)  23.94(0.090) Table 3914 Hi= vpe} o] YAl AA & 654 1]
Sth quintile  70.93(0.295)  31.38(0.272) Wk 3} 654 o] o g Yo B4 3k Ay} 654 ]
Total 34.820.139)  15.56(0.115) ok 2o FEE B A vel Do RN Exo
u LT pas gae v i S 1 %
reproductive o FARCRE FostA] st
status 3rd quintile  34.820327)  14.72(0.022) AZleie] 2w ] A FuE v A
4th quintile 35.43(0.274) 17.56(0.029) = = 3 eud ng
Sth quintile  36.81(0.317)  23.85(0.125) SAMR fejebA] ke, sud B+ FA4
Total 57.42(0287)  18.12(0.155) o2 {9 Aol7}t el HEH D7 7MY =& 11
Ist quintile  54.910.685)  10.06(0.077) w2 %A g 1 1 a}] e st veron,
m:zggzse ond quintile  55.96(0.569)  14.12(0.034) HEN D 43o] o B o7 7H2-E wEE Ewst
status 3rd quintile  5647(0.572)  17.23(0.034) WAZ 7aske] ol A UheRsC

4th quintile  58.81(0.527)  20.77(0.045)
Sth quintile  60.95(0.453)  28.44(0.174)

Values are mean (SE).
Vitamin D(25-hydroxy vitamin D. ng/mL). Table 404 BE ule} o] ofA] +
A
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Table 2. Ferritin and hemoglobin level of male and female according to vitamin D state.

1" quintile 2" quintile 3" quintile 4" quintile 5" quintile p
. 122.53 128.15 129.47 123.44 123.99
Crud ferritin(ng/mL) (3.307) (3.276) (2.639) (3.369) (2.651) 0327
rude Hb(dl) 15.46 15.48 15.40 15.39 15.25 - 0.001
& (0.020y%%%  (0.032)%**  (0.027)%**  (0.020)*** (0.029) :
- 125.14 129.74 129.47 122.14 121.09
Male Model 1 ferritin(ng/mL) (3.466) (3.304) (2.627) (3.388) (2.698) 0.094
-All ode Ho(ed) 1537 15.42 15.40 15.43 1535 0156
(0.029) (0.030) 0.027) (0.027) (0.030) :
) 13171 130.25 132.58 122.87 12261
<
Model 2 ferritin(ng/mL) (3.759) (3.450) (2.787)* (3.520) (2.725) 0.05
ode
1542 15.40 15.40 15.44 15.39
Hb(g/d) (0.032) (0.030) (0.028) (0.028) (0.031) 0.792
- 3543 37.81 4325 44.96 52.08
<
Crud ferritin(ng/mL) (0911)%**  (0.886)¥**  (1.574)***  (0.988)*** (1.486) 0.001
rude Hb(ed) 12.81 12,97 12.94 13.07 13.08 - o001
0.031y%%  (0.029)%*  (0.030)%** (0.026) (0.026) }
) 38.70 40.54 44.15 43.54 46.66
Female Model 1 ferritin(ng/mL) (0.862)***  (0.869)*** (1.554) (0.899)* (1326) < 0.001
-All 12.82 12.98 12.95 13.07 13.07
I < 0.001
Hb(g/dl) 0.031)%*  (0.029)* (0.030)%* (0.026) (0.027) 0.00
) 212 43.14 47.32 47.13 50.16
Model 2 ferritinmg/ml) ) o jpeer @ysapeer (3415 (2.292) (2.584) < 0.001
ode
Hb(ed) 12.92 13.08 13.03 13.18 13.20 - 0001
(0.040)%%  (0.039)%*  (0.039)*** (0.036) (0.037) :

Values are mean (SE)

between Sth quintile and others, statistical significance at p : * p< 0.05; ** p< 0.01; *** p< 0.001

Model 1: adjusted for age; Model 2: adjusted for age, BMI(body mass index. kg/mz), present smoking, AUDIT score

Table 3. Ferritin and hemoglobin level of male young and male old according to vitamin D state.

1 quintile 2™ quintile 3" quintile 4™ quintile 5" quintile p
» 12276 129.74 12845 12450 12300 B,
Crude ferritin(ng/ml.) (3.440) (3508) (2.680) (3607) ©T75) 051
) 1551 1551 547 1548 1534 - ol
OO0+ (0030 (00290 (0.029)wer (0.031) :
» 12645 13162 12850 2 11906
lﬁf\i Voddl 1 ferritin(ng/ml.) (3635) (3547)+ (2678)* (35%) 2808) <005
6 voars Mo/ 1545 1548 1547 1551 1540 0087
(0.031) (0.029) (0.029) 0.029) 0.032) :
- 215 23 13130 12306 2127
Voddl 2 ferritin(ng/mL.) (3921 (36%3) (2783 (3704) (2.8%) <005
¢ /D) 1547 1545 1546 1550 1544 0585
(0.033) (0.030) (0.030) (0.029) 0032 :
n 11709 13020 1727 12449 12676
o ferritin(ng/ml.) ©.476) (8206) (©9.081) 6626) 7871) 0790
rude Hb/dD) 1445 1461 1446 145 1454 060
0.092) 0.078) (0.109) (0.079) (0.079) :
» 11730 13017 11726 12447 12662
o Malf e 1 ferritin(ng/ml.) (9780) ®29) ©.004) 6:621) (7865) 0804
fire‘ra“ ¢ Hbi/d) 1450 1460 1446 1454 1450 089
(0.090) 0.079) (0.107) (0.078) 0077 :
» 12478 1435 12685 13L09 1356 —
Mode] 2 ferritin(ng/mL.) (12.463) (10.339) (9.996) (7.437) (8569) 0655
¢ /) 1453 1468 1450 145 1462 06
(0.106) (0.089) (0.110) (0.085) (0.086) :

Values are mean (SE)

between 5th quintile and others, statistical significance at p @ * p< 0.05; *x p< 0.01; *#+x p< 0.001

Model 1: adjusted for age; Model 2: adjusted for age, BMI(body mass index. kg/mz), present smoking, AUDIT score
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Table 4. Ferritin and hemoglobin level of menstruation female and menopause female according to vitamin D state.

1™ quintile

2 quintile

3% quintile 4" quintile 5" quintile

p
» 2785 3007 3266 206 3470
- ferritintng/mb) (0 e (8w (LI9D) 0907)% o) 001
ruae b/ 1272 1287 1283 2% 1301 - 0001
(0.041)5 (0.040) (0.041) 0.035) (0.034) :
Female » 2778 3004 26 3208 U8
reproductive ferritin(ng/mb) (G (RO (L197) (0.907) (O0gsp) o0t
status Mg/ 1270 1287 1288 129 1303 o1
OO04Dwe  (0040)+ (0.041)+ (0.035) 0.0340) :
» 3060 3268 3506 3456 3766
_— ferritin(mg/mL) () Spgv (15 (2266) (1508)% oy oot
¢ b 283 1300 129 1309 13.16 000l
00 (0049 (0,051 (0.045) (0.042) :
N 57.13 6128 67192 66.18 7062
o ferritin(ng/mb) o e (0080 (3.959) (1917) (3369) <001
rude b 1307 1317 1320 1320 1312 o
(0.041) (0.041) (0.039) (0.040) (0.039) -
» 892 6234 6858 6523 6307 _
Female feritin(ng/ml.) (1935) (1992) (3929) (18%0) (3.269) <00
menopause Model 1
status 1306 1316 1320 1321 1313 r
Hb(g/dD) (0.040) (0.041) (0.039) (0.041) (0.039) <006
) 6383 7209 8146 569 8027
Vol 2 ferritin(ng/ml.) (6760 (7113) (11.862) (7390) ©319) 0106
¢ . 1310 1321 1322 1329 1322 0061
(0.068) (0.061) (0.063) (0.060) (0.060) :
Values are mean (SE)
between 5th quintile and others, statistical significance at p @ * p< 0.05; ** p< 0.0}; sk p< (0.001
Model 1: adjusted for age; Model 2: adjusted for age, BMI(body mass index. kg/mz), present smoking, AUDIT score
g, IR FRolA BAHoR fofst Aot 8] AR Ewrhe A3 vjE D 250 F4 ) wA| &
ettt BlER D7 7P e OFS 184 e OF Z(bone marrow micro-environment)ol] 4] HH  A|EZ
o vlal Hed, dRIFEW vk =gton HEM D (immune cel)E AFEte], 28 750 AojE do &
FFo]l o aFow A4 vgdy rIEnl w2 Que A7 A3k old /FeAS 9A] dda B 5= gl

7F A= S7kekith
73 - oA delMe s BA

5
T

AT Aol el 3 oz o34 et A8 A 34
oA HIER] D gl wiet g, sefd st
AR fFoldt Aols vEla, A2 654
ek Aol A= S Eznle] 4
WA AR R o @ 2ol

= bse
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th22,23]. Ad7 di{SFAd D (Burst Forming Unit
Erythrocyte)oll 28+ A4 Ax(erythropoietin) 9} €74 2+
& H]E} D(1,25-Dihydroxyvitamin D)Z Fo]8S uj &
B7] A glo] AdF AFAE S 7P S YS
S Hugk Ao} A A A(erythropoietin) 9} €7
248 vlElT D(1,25-Dihydroxyvitamin D)E 3]
< ) AlWE E7]4| ¥ (cord blood stem cell])2] F2]
7ve} AT A4 FEA(EPoR) 9 S717F #E Y]
RS BHugk A= A delA] HERI D7} &5

T FoUS P S

=

KR
=

A AgHes 238 7l o
Efui 2 [24,25].
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D9 B 5 gtk
Hepcidin ferroportin 8-l A3ste] 3 U

H BLE 2H3lE TEROF ferroportin A A E

EUEC R

KN
=

el
y

(macrophage), 7FA ¥ (hepatocyte), “JA|3E(enterocyte)
AA HE A UIZ  o]FA7I=l,  hepeidino]
ferroportin  4=&-A|o| ZA3EPH  ferroportine] A3}

(internalization) 2} 7| &3ll(degradation) = Al ETH26].
A< JHR 23 IL-6(Interluekin-6) 57F= 7oA
hepcidin® A4S S7HA71 57 9@ hepeidine
ferroporting AA1A 2 A o] o)5-S Wk,
olelgh 712 whA Ate] o g Wide] A A% |
Ao 4z girH27].

HIEF DE Al-f-=A4) Z(fibroblast) 2 o] &3+ A 2] A
3 Aol A IL-69} IL-89] TS oAIA7]= B0 R el
WH=EI[28], BIER D7F Aol A IL60] 43S <A

= hepeidin®] 7429} ferroportin®] F7HE 7}x4—% L
o A WA BAE digo R 318 gk el A 1)
E}Y] D Fo] A] BIER] De] 8-l B]&|5}e] hepeidin®] 7+
2:9} ferroportin®] 2717+ 2919 1} Q1=vl[29], HIER D
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