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Abstract
Background:

Blood donation with large amount of blood loss within a short while,
although regarded as harmless by the medical profession and accepted by the
society, still poses a challenge to the health of the donor. The blood donation
researches at Taiwan lacked comprehensive probing into the physical health of
individual blood donor.

Aim:

This article was aimed to compare several laboratory parameters between
central Taiwan regular blood donors and controls to weigh the impact of regular
blood donation upon physiological function and to study the iron status related
pathological changes.

Methods and Materials:

This is a cross-sectional study which recruited 62 regular blood donors who
donated blood more than twice within the recent year and 57 controls via two
sampling points in Taichung City, Taiwan from Oct till Dec 2010. Questionnaire
including various items were answered. The urine and blood were collected and
analyzed for iron status, hepatic and renal function, thyroid function, electrolytes,
nutritional status, metal ions and bone turnover markers.

Statistics:

Statistical analysis was performed using SPSS 12.0 software (SPSS Inc,
Chicago, IL). Student’s t-test and multiple linear regression were used for
continuous variables. Chi-square test and multiple logistic regression were
used for categorical situations. Fisher’s exact test was applied when small
numbers were encountered. A two-tailed test of P<(0.05 was considered

significant.
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Results:

More than 80% recruited donors donated more than two times within last
year. The interval from sample collection to the most recent blood donation was
at least 2 weeks among 90% donors.

The most remarkable difference with the literatures reviewed abroad was
that there were nearly no cases of anemia nor iron deficiency detected among our
regular blood donors. On the contrary, there were statistically significant signs of
excess iron evidenced by serum iron and several other iron status parameters.
The level of cholesterol, potassium and zinc were also higher for regular blood
donors than controls with p value less than 0.05. On the contrary, the bone
formation marker(BAP) was lower among the regular donors.

Moreover, there were marked differences between male and female controls
in iron status values. This gender difference seemed blunted after regular blood
donations.

Conclusion:

Serum iron excess and elevated cholesterol were found among central
Taiwan blood donors. The long term effects of this phenomenon urge tight
follow-ups. The impact of increased bone formation markers presumably the

results of blood loss-induced erythropoiesis needs to be explored further.
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0)F K (FEBLA IR L 4E)
g) - £ 78 (pica or geophagia)
h)SEEM% ~ 35 F H R IER
1313882098 F

LMA%%%%EHB
A T2 M4 AR S

DRIARZEANE - FRERBR
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bEY% - ABR
CVEIRER — B R E R A FRE 6 4 dn 3R B B 3 o
d) 27 6 T 7 0 bk B 48 24 42 5 2648 A
)% & AT % L LR M 64 47 S AT B
Bym 32 M AR SR 2
A FE s - + RS ARG AERE
b)FEhiRiRk — AFHFLRE ~ HAERRME &k RMEEE
OB B EABRI R R
d)Fh 48 8 L
)R o B N o 5| B 6912 M & F SRIE
1.3.1.58 52 % 08 %>
a)iE 7 64 L B o
b RBEMRRK - HREERER > FTEHREARES A - 8B - ok
C) T ARAB B4 7L, ©
d)FF IR IE ST 8RB 6% -
e) . o
1326838
13215880 &7
RBGBEHBE B EAKR T > SELATHERAXARRETSE > T
B 3B Z (iron excess) ~ 488 & & 47 (iron overload) ~ 48, ¥ #(iron
poisoning) = AT W% B AT XEKRA » REF RIS RM —K&MmT - HdE
RERRE SABEAMEHEALERGENREE - LFURBELARLE A
AEFE 8 H JUAJE (Hemosiderosis) © By 3R 48 H il > = R AR @85G F 5
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# &, % % 7% % (Hemochromatosis; iron overload) : 7 69 2 44582 % 3, »
BERRLM  HHLEREAKNGE  ENBTHEEIELEFHNYXER
BURPAT O 89 BR R S ©
13224838 géﬁfﬂkzz

O AR SR B 1B & A 5] 45 IR A AR 69 AR AR S ~ Bk 9148 L N LE 9 R
W AERNERERERARE REREAF RV ERZBEAMN - AR
B 25 4% (ferrous sulfate)#2 4% 50 mg/d » 2 REAF50%GHA FED EE 8
HACEEAR - DR HEHHBOE T IXT R 5L L MA B4R
(ferrous fumarate) > 48260 mg/d > AHAWAT &, » Bw ~ FJR ~ @A UF
EHALE R R RS RE > BBEAR A % RESHHRE
B 14 % o BE H BRI SLEACEE IR0 B R BB o RICAEE N1 80 E KB
FE— QIR B AR RO BERE RFYE -
1323880 R E
N RS A S BRAABBE R RGN R EER  ETRER
ZALR LT o

B s EXRATHNBEGRENELETEAMAN R BINE
JEEmNRE BT T RRIR B L BIGE F e ERBET SAHGER 7T 44
ETRELCE/RE BRI E ~ BB -~ &R - A~ BRF B H
B~ AR B R o HAREF TR E R REAZN - EER AL
RAR R @i AR > 2RMER RSB ERN0EE 2o g
Jeoodk="
1324453880 R R

¥R % R4 BT AR RIM AR A €& 4 TIF -~ phlskEkT15
Eoyrr kit o S B XFIRREF LRI - ATAHARERRA TR HAE -
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WA LR E T P e R ARRT R T
1.3258:8 88928
BB BRI T Z  RAERENBLEE LR ARS
BRI e T Y
a) foiFA4R7% G (serum ferritin) —F B3P § BE B2 F & -
b) AF P 4578 & (LIC; Liver iron concentration ) —45%:i% 2 2 B &) & 242
B THTHAREE2FEBEE
Total body iron stores (mg/kg) = 10.6 xLIC(mg/g dry weight)
FRAT PR LG R BT D)EAM ) &ii) FFRAM
) Mk - TEd > FEERERESE  EAHRAERR

_‘

£ o
ii)  SQUID; superconducting quantum interference device — 5 & ~
ik

iii) R2 MRI(the R2 or Ferriscan technique of MRI) — ¢ i& -

c) CHRIME—EBER LS Fh T4 d 5 R(LVEF, left ventricular

ejection fraction )&y #L1E =] 3% 2| ¥ HE4% B (deferoxamine) 74 & R E R R

0 m AWEEE o 3 EARR6Y 75 7k eL4E A% EE L Ik % % (MRI; magnetic

resonance imaging) ~ MUGA( multiple gated acquisition scan) sk, A2 5 &

#x & (echocardiography) e

d) SHUBMRI T2*E-#E A/ B ER S - MEARKRSBAE -

e) IJEE4RE G 4 54% (NTBI; Nontransferrin-Bound Iron) —fu if 45 /&

By MM Rk P TRE AR 2 - 00 5 8k4R > M58 - HiEd R4

A5 E > A BmAE B F(LPL, pathologically relevant one) &y 4%, % o
1.3.2.6858 F a6 %™

14



a) 2R B B E S AKAF A m K RE 0G4 B B A
b) % fiF o8&k G ERK Gl K F wAR TR B AN ALk
P oo DHASR TR - TR -
C) FEKRATSH -
d) MR&%EAR L Z 0BT °
e) & &I f o
) HEBRLFE  BAREH - IMTABB IR -
g) Bt
) RR&EESF — K a(TF transferrin) B L% & (Lf
lactoferrin) » f& fe e B > T BARGUAE & o ATA A7 B304 5 R
FA 7> I o B SR AL -
i) KoFEREY - U KRG - FUR R WERBFE ~ LB
anthracyclines % o
iii) 4%% &% — deferoxamine (DFO), deferiprone, (DP) and
deferasirox (DFRA)
h) %% EE (immunoprophylaxis) -
L33BAMR I KA MM R EHE
NS S {7 B TR SR GG B ~ SRE L R A M BREGSA B F AR 0 B A
FRGESARE PR o B4R A RAER AR X ZAE AR R A A8
B
1.3.3. 14 dn 3% 4 AR 25 BR
BREANEOhREABGRT PO FTH TRt ER e 224
BHRE BB (LR T A ERGE0IRE ) - BELhIRGE

AR B B B 6 #4732 35 (microenvironment; niche) P B 45 » 3% 5% 4@ i R e i, Fo] &Y

15



R BAER R BB R B F (i b o 7T R F) e o 7
B BEAE A 1R % 8 3% %5 %m i (HSCs; pluripotent hematopoietic stem
cells) » BT U b B2k ~ GBIk ~ o MRFE X EAR IR - FiB
%t BB ARAT 4o 3K B 4a iR, (ProEB; proerythroblast) s » 2 B 44 28 2 4r o 3K
B9 R IR SRR o AT 4 i BRBE de R B B 4 R PE P 4 i 3R B 4 A (basophil
erythroblast) » 1% 4 4= it 6 4a JEAS 45 5] K 0 32 R B & € 69 DNAE £ 75403 #
BREN ML FHBA@IEE P BEFREL R TR eERE S EN
41 fn 3K ¥ 48 B8 (polychromatophil erythroblast) » & 8% gk, iE 4% &, % 41 o 3K B 4a iy
(orthochromatic erythroblast) > pbBF4T 3K & % R4 & » mfaizdb a4 o
BELAZ 64 ) AE L B 7 T 15 R g o AR 3 & % Rk 487K 4 f 3R (reticulocyte) » 3B A
TR R T - ERahICEH ERARNIIE (2L T2 R &
f kg £ o HAE IR IR E 09100 © R4 o K P B3R A — 4k ey
g BABRRICE F 6 e AR IT o 5 2 40K 4o fo 3K 8 e B A% 23R 3R B
F o MARER RN aR
4r i 3R by P dm R B MK Ao 3R 0 BB R B IK > FERYNTR B
— R bR PR aEFH R —REKY T - FEHI20R% - REMich
AR ~ AT R 09 B tm iE 5 S0 AR ARBE T ALl > e d5 28wy
LR R
1.3.328 % R4 3R A R AR
ST W i KE R & F T 50 F 69 A A o 4o R 4 o BROAT BE 4 BSR4 JE R
R T AR AT S IR A R BR R B IR
ARE RIS E > THmRE”
1. B2 (BREETF R » SRITF R 8RR v B8R R M
HAEIE )
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2. HEEEARSR S (P B M SOGB4 B A R R B R e SR Ao
T BT 0 AR AL 40 B B 0L T 4)
3. SRR Ak (LB BRI 6 BRBR TE K T AE
4. BB FHEa(BRES - BIEE R A M)
BT iE A 69 B8R £ 40 & R4E 7 2 iy
A2 B FROVE 4o S 3R AR R W 4B B SSBT b o BUBUE MK S B4 A
&0 RRAMZGES > LR HIMAERKGEHERR
574 BB A M IRAE &8 B R i B 0 S b4 T ¢ ShREPRARAR S | /
SIRBEEAEBEY ; SR T HEULHRA RB/EHEHS » LA B MR
18 PEAS % M B o (AID)1/4h SR 4814 B s | o
Cofo 48 % 47 4 48 T
RIS T AR Ao R & F &) H 3% - Mokl 77 PR T KA
%o TR aRAERER AT 7 KREre B & B A B b
ﬁ%%ﬁ%%%%ﬁﬁ@&ﬁ’ﬁﬁﬁ%ﬁﬁﬁi%%%oﬁﬁ&%@%ﬁ
BR 0 T FET AR A e B B A 7T
BAT i B R 0 b IR A AR TR R RGBT e
RAW - TEHARARE N E EHMAER  EHEABRATE S b T
g 05 4% 0 48 A5 fn &, % 7k 2 % 9 (secondary hemochromatosis) - =] & 44 2% %
et 7] B do T
® - HE - KREH
L RESFONE
. fE R AR
i, $ESMERE TR K@il > MR B AT RIRIEE
41 fn BR
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AR A KA R E
i R i IR A AR K6 R BRI M AR T %

ii. %8 #4% R F(HIF; The hypoxia inducible factor)/von
Hippel-Lindau (HIF/VHL) #&4% : &k & s 484k 2 —prolyl
hydroxylase#¢ 1t g ( & A 48K B 1)k —HIFla+HIF1S 2 %X
4 &4 751 (heteroduplex) 3 fu—4& A B8 F R 2245 3A 8 —Hui &
PIRRTF %

iii. =A% HIV; Hemojuvelin) : 424 K 4k4 25 — TEA (SHIV)
3 m, Ao BRI HIV( BMP &y £ R % 82) 5t F — ik b # 7 % & (BMP)
89 315k — FEARSMADEE 18 2R3k 69 55 BR AL VF A — 3 £ 4 BKF [

R B BB 4 s BB e B Y B3R
i. 4 E4LEF15(GDFI5) : X% % MIC-1, PLAB, PDF, PTGF-,

NRG-1, NAG-1 ; %4 & B -F(TGF-B; transforming growth
factor-B) By X% — B ; B P 5 B foim A8 A< 4o BB 4a B AT
St (RIENE), KA IR A R F R A TR B (TR ) b o R
PG R TR TIPS R o

il. 8 By B F(TWSGI,; Twisted Gastrulation): F 43 Bt 2, 8% 49 /)~

S k& a s R IEEE A FSHIV) T RERM AN BK -

i A ESRE G XM (STR): 74 e e & @EME B R
Bi3fty » b b BB - A RME O R T B MFRME
(sideroblastic anemia) i J& & 34 Au 5 4F & B ¥ % do 48 B 9 LB A W
AR B4, o

Db B B2 e F ok

a) O RS TG %

18



i. W AN R e B R AT £ o
i, wREFEFFTHISE T ERE > TUUT RO RREEHRMA R
PE 3% o M AE R R
i, #4 FCH BE §RIEBRF RS 6T R AR RARBET R A 2
ARBET 0 5T LAXE Au30%4R R L ©
iv. BAFRFRERD (R RB) R K o FU6E W BRIE Ao 7T AE
AR RN B AR TR 9 h R A Tt
v. THFEARER RSRE B E EAEZRBRREFR > #l4o FL
Ji& 78 (celiac disease) ; 4% A & &F % /& FaLlér | (PPIs; proton-pump
inhibitors) 4 & 449 &4 °
b) 43K A& AR Rk & (ESAs) 4 &
L EEREREE

ii. 3 Avigdm AR — B TIRE D BR— SRR WIE A B AT

. ¥RERME LEZAEEE 0 EH AT TR RARG AL -

c) FIEARB G

i 2354 AN L ESAS/S BB RE R A

. 7T & & # % KOE % X M58 75 & (IBD; inflammatory bowel disease) 49
o NSTESAsiG Bt RIE > Br ik K4 2R & -

i, HEFAHNREROME LT LHERE VI ELRIE -

iv. RIPrE )8R 4& e 52 499K N & (RE; reticuloendothelial) & %,
AR AT AR R IER R TR 0 LR AE S IR
3% o B o

V. BRI B bR AS0% B9FFIERA3- AR BN @A AN e & K &)
Had M ER R E DG e ay R AR R N R e B 6 4R AS B3R
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R #4% -
Vi. 485 MRk 4r dn 3R A AR SR F AL R R AE SIS BT BF B AF 1 17% B AR 69
AH A 7% & /A 100 ng/mL & 59%3E 4% & & 46 F0 B (TSAT) < 20% o
vil. 2B BEMIKIET]  wRESAKBRW ERE > hEFERECIN 1
g/dL Hgbty 38 ju) » 7T & & o L5578 B 44 1 -
vill. FFEBB @R €51 RALR A R A X REEIFE—F R
d) 1& A 3uas 2 8 B RIG ik BIA A A Bk o
) BI¥ARE T AP AEY RAZ R E o
A F 4B A R M2 KM B ST RE R A 4) A 88 A 77 > TRETARE 4 ~ 330
FRERBANZO G EHB - RBARTEEENE XML AR 28K
D ER A REBRIER ARG MAHRMEE R EF > T AL EZIR G o
% — & 47 .48 B
218 %Y
Wby B f AR > ARUAT 7 XA R A B fe o F£19485F > B4+
F€ (IRC) GE#RLEARE —BER: "ERA LKA L EHANELE
Flde, o 3] T1975F R ferA aask (WHO) @il > BT L R B B v
RERABEMAH A - SR MR EFSZRAFTCED BHRA 2P A5
REBEBEFADBAR  HPoBEREENER - BR - mEREEH A
AFAE > LHBEBAFENOTRAAE - BERE - RER Ee)F > £
€ F 4T T #&1% 45 £ %] B (non-remuneration or voluntary unpaid)
AR AR B KRk (BPE Fh) > 2HEWE
B £ RA BT LA A8 EEGMABERILAT © £ A LA RIR -
RE42 10 A T ERBAL+FEEE 20 eBSLERAR2,E 688
MEBEBREERTN  £2ET ATELERT R0 E  HEBEFG &
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B RFER - RE44 F7 ARETFEXINEE12 RAR L 0E > 8
EHREAERGRE wBRERLEE G  AREEH A BHFE
Rﬂwﬁwﬁ’ﬁﬁ%ﬁéé@iﬁ&@%ra+$@ﬁmﬁﬁJ°
RE63 F - G dNBERAREEMRI > Ao BRI > AE M0 CHHE
ERR ARENFBR AR EL B ThREZFIET hRHSELE
FIEATPRIE oAb e b — kAo oy ROF A B R AR IR Bt ~ BBh R B9 HY
e TP RERAFHCEGW S, ENREB F4 A19 8 £53BKAE
WA TRIL 2EFLFEGERECALBH SN T BHH L, & -
V oMarFEEa REAGHE (1974) ERX L# - S CEHRAITELS -
SEERRIFHDF ARG BAREAERECRR  BRFH R T A
FEABRCHEBRE BRI B R A o8 R AR RSB e
WP Y s — BT P RBSEPHITE Ay BE T AHBHTH

8 ZBh A4 AR -
228 M oy E e BAF £
221 EB A~ @8

LHEBOTEAEED S E kIS e (Taiwan Blood Services Foundation)
BWE > FTHRANEFLT S G -¥Hh 6+ -6d Sk Lk A
LG PR fo o0 B 5] 0 3% 3L\ B B T 47 4o Bk (stationary service point) ; & f
+ AR 38 4§ o Bk (circuit) 32 4% R & #7(casual)F £ 75 B o
2228 WA W) 5 HT

BRI T AT EEITT AN H @R ALELFH A
HRIELBEHBRG S ARA - BEREBRIF S RAGH LN EZELA" 2
mif | BE > HP XU T2508 20 Ax S 0 b T77.46%89 041 5
HRAEF (50020 | > £ H31.54%E L5 5 M@iT8 T o 8E b |
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B 7% TEHEIRE AT —Re? ) FAEL > A5~ T REA X
FokHwmEA A 2519%; & T wfE A Ak ki E A £ 25.48%
EZr T XxEARLE  kiHAEA | BIAH1850% > B4 £Zir "AEBA UL
L F2892% A FFNEFHF R ARK AR > B FHR2RE
BIEBAMBEAESE  WAENHZBISSRABLFTHF 0 g 8 BITH
WL BWE AR AR B384y 0 /B BF R 42009/10/29~2009/11/01 » 4£95%
WIE S KET » EABREA1.59%
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=% MREBH
B EOAIT ZBER - kA i ~ Bk ERE4RE -

FOE ARG

F—8 FARRE

L1FR 5 A - AR BT o B 22

12 R %R BTt BE—FFPEEF oA S

HRE AR oL R ERIF A —FF -

1.3 5 B 4E0F R - 20105108 £12A

1477 52 25 B

L4 1R B35t s

LA2A# AL B o F © FE884%IRDMRII-IRB-107-1
1.4.3% T B B4

DG B FRMAT — ARRRERANBEERRA LIS E M E
B AL R A A 4 & (TAF; Taiwan Accreditation Foundation)33 35 8 B & &

4 M B 4 Ep 2 @ (Taiwan Society of Laboratory Medicine)323% ; P3R4 % 4
4 162 BIO-RAD Control % B 4b 5L I8 2B N it s Bk o BB K% B B AR
A xR ok 0 3 BARER AR RARE
D)TEBEEREMAERFVHTRE - E2BHTRR
1445 % S R4

a)3H fn A8 B 48 36

b)BIF B (X EE L F o PO A BLA B ERIEIF a4 B R B B2 0 TREk
W~ RPEFIMKERE)
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C) AR 3% B P 436
1.4.5% 31 3% #n. Bk
AF — B - ETPTLETRHEEZREZMABREHHETRE
D) — kB — &P T EERFALAH -
C)IDIE ;B — hoh KT ARABBIOA L L o HE45 Tk koo B4 B 67 R
ERATERA ~ B EZ A BEE AR EmR
LA6E M B RAAARE ~ R
1.4. 745278 B B 77 75 (GF (W)
B SRXIR
218 %A BE—FXEAHHLE -
22K R  — R A AEACE ~ FRARATRE - BEUKE - FER AR

EMERELBET -

SEGE D BE - HFTRE AL - R (ERFR)-ATHEG
EE o~ AR F A ek~ BB~ AN B R R SR TR - S
ME-REERD) AEY BRI X -4 EL  BERARE  BEL(S
BoA) s Bt RM(FP @) A~ 55 HE- FRT M M
W5 L% o
R sitom ik

B3t AT RSPSS(12.0iR)E Kk - R MY AIRA Z 4 ML R
P e e BHEARA T IRE RS ABEQF - g ERT HEM
FAEARH0.058F > MAFBEHEER -
Fwih EER A RAABSE  (UIEEBE A )
o Estimated population variance: 36.8

o FEstimated difference: 15.3
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e Under 0.05 level of significance: Z,,= 1.96;
with power about 0.9: Zg= 1.28

o Estimated the smallest number of sample size:

n=[(Zur +Zg)o]> =50
[ - ko]’
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FRF BIRER

F—f FhaARHRBaAx ARE HAEAIH =5 # (demographic data) > g,
2R - HPHbaEMEAT R LE LR R RBa L (1.69vs. 8.62%) » 12X
Iy S EA URFS £ B 5 (54.2%) » e H REBH T KK > AT F R
V(LA R RFE1.69%) - F o b b it 5 et h o prAEs ey bl
o (1B RS F &S & A I %588.1%) °

BomuRHRaLMx Ay - ML RBR LA RARLY -
$ B R E e AT A

78% 44 H oo & B MR BR A o B IR L 69 A e B R 30 RUAE - ZR3H
AR B AR ARG RAERE — F RGP L RE FTA5MH48E F3
BURRERS 2P A ERANITE L > FREMRF oL WA
ZHRFHEEER Y o RN o
58 FRAAHBAZ —HEMHOLFE  -BE - 55  BMIRAEEW
P it 4 £ 5] o 12K S sy BMIF 3 A H125 > B EMMEE » Akt -
Fwfp mRGACBRTREHRERNERERERELT LA T RNE
% 0 P<0.025 > {2 = B H il A R f g & £ ] > FRAN o
Foth ndURENBERFBRRNEEARGER  EEENHLE &
BEMRBBBLLI RS - MR hFEEEZFBRHTREARZHOHER - 21E
BEaffE(TOREMZE G RAB LR - BEBEEE(TIBOZRS
(P=0.05)7T e A B3R T &9 4RFA 2 AT B > RAEBE QIR wATIIAL -
T ERAR I - R ey B A AR S (BAPHABAK » 12 % B 1% 32 (DPD)AY
FoHBEREN  ERERECBETRE SFREBETETRAARS © 45
BT Me S 0 12p=0.056 » B &\ o
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BRH BhnBmnshit Rk

FLHARBRBME FAXEARABENLZE wRETRARTR A
KRB L BRafEn B UARERN R AT — 2B %A -H
FPOEFBREAGERAORBARCERENL T -

M EREBATR MR BEFRATRORBRBMESILE ERGIA

B H A D o {2 eLis AR S5 > ho bt B BE R F 48R A HEAA S -

AT —RISA & &EaE LBl - AT —(ABRE2HRBar LA
EZHEE B E - FH héEF wlbB - FHahRbirFRE AL
BREF ~ JhEAE » A BRATAITERL R+ — BRI AR F L £ER
RAR o o B RSt~ P 4r ba TR AR5 ~ S sy~ BB R AR e - FHRIR S AE
BEWIEAT ~ 58T~ MNBET - SRR REREET L A+ —(O)f/ MR ~ A bE -
REE -~ (BT BiERET SBETAAHRBARF L 2% £AFR4AR
FEEABR - kRF+—(D)AEBMI - F¥YtohHhirk - G% G - 478 F -~ 5
WEG - hFR ERFORENENES  FAHREAF LR EEHRA
RIFLBELZERAKR - B AH@AMLBRIFGE R Rk EE S I
Bl £ JE 69 A6 T BN E AT ) AL o B4R RIS 80 & &k + — (D) R JE B8 5K K RS
BBEIRIERT BT ARSI HbWIBaE a8 E S ~ ik~ &
WEORENMNENRA LT RAN L EZERHBAME -
FoNE @B

Hed Ll id FEIEE A 25 B R0 TAER FBE > ST
M EEI N AR+ = HvARESE  FRFRERLEFTIER £
REEMMEBREX TR FTREZNDE - b RAH RGBT ER T -
£GBF O BRAEMMYGAFE RREBAEHETE £ L H B OEKX
P o MR L F AR RAE RS E L HEARM  TRARBEZHNZER T -
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FHARREZ—FIHRERE  FRABETHPER FARNKS  EEE - F
ERAR RSB TRAITRA RN ERZZERT -

LA by BB st RAF TR TR L RIS FRXRB TR E X
B oA ) 0 RINER AR B A BB R 148 M o7 0 KRAFBIR T =0
Rk ormERFNX » EFHNOHERM - 27 BB R HE > R
WARER  MAERHBAFRBE-EAANTN & AR AT &R
(forward)Z I8 7] AR FIA ST o & RAEH - A Fa) RAEKE AR T A AT
TSR B RSN 0 SREET R AR T Aol L A A AR E A2 L 0 B -
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BXRE

F—# HoEAoILHF E oM
B LA BAM SRR ER BRNSEAR TaRFALERFA
B o) BRI B3 om0 o o B 4200045 054203 5 £]20094 69 5223 %%
15 42 B #2001 £ 692078 £ 5]201048 892518 &% - £ 6% REMIF %Y
A48 AT $T~8% o 47 o — 445 #2505, 500cci Kk (P35 1.66K) - R ¥

:‘3\;
¥

H25%HBEMFLE  BREZEARF —R > MESFAHFATERR
E RETEHBAFLE Y
2L AFEBFU20ZE405% & R KRR » AFFRAI L3050 % % -
W ERE » ARV 2 AR > HARGH A -
AARGOHRBRAETREALESE BT BMIRBEASILSBEEZ LN E £
B BERIRE kot BRENL L2REHEEMRS -
o8 BERLEaBEFSHNER
HR BT g T A e Y
a) lectr AR 12E L 948 ) — R\ @BHR250% F, 8948
b) b H )&, FAF M PRETE AF T 0 0 T o8 T &S5/
nF e ME KRBT R RIKE 2050/ K TAK o
) HF—RIFeHEh & FHAI0ES0RHF|HFH mATKE - 44L& F Y
KRB BEEAFER o THER F B 150K A 7T LAAH 5 A7 48P I K 992203
320% 576948, -
17 fo B 4K RE e AL 0 LAfE £ 332 2,42545] 89 REDS-II Donor Iron
Status Evaluation (RISE) study & #} kB 4 # Bl o | SR UAABE S
<12ng/mlzE % % 44% 174 & (AIS; absent iron store) ; log(?T /& M E 48 & & % 2
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16487 @) >=2.07 A48 5 Pt 4z s 3K 4 px B2 (IDE; iron-deficient
erythropoiesis) ° 4& £ % 3 v AISR /2 IDE&Y 48 B M4 » & F B 45 38 & ~ Lo
FR o~ RARE - BBERE -
BEMFOEORBETEARETAR ERAKEE L 0K A RF
3 o B dx S 3R K PR TUERE o BZRSM 00 B AR BOMOR B AR AR R 0
PRR Y O EROE S &SI L%
MEAEAE > SHOEETRRaE R e Th SEMORE R
MR ARSI ER o T T ¢
(—)EBOH b B RS  BHEARL £28B% - wlbifihd
AR 0 201045 & PR b B - RAKF AR LB LR
Wi AR 1553% 1 H ¥ dodo R AAEBIR d Bl T ki b £930% > 4%
BT RBCAKET — AW Fktwo
(D) BHHREBN BB ERE RERARRYME MR A AMLL
B ATFELBRATHARARSHSHBEGREREGHIE 12
AR b R EC282Y R & F AR BT % « P mam ok s
B KRR BB 2 6L % o {2 da 3 0 a2k P9 AR VoA 0) BUR B E A o
(ZREFF BB THABLILRALEE N kb > B LLH EEE
Tl HA M R A TR LT EBH FEsANEN g - ¥
A H kA B o U e W ho & 4 th FUBUE ) BREY S A AT o
ERRE SO TREBFET | AR TR A RN T
T 45 3L A2 By BTy B e B SR AR 00 RO > BLAE ) £ B AL
BAMBK - PP At a ik A RS E T TR E & 4 b IR R E RIS
MBI o RIS SR AR TR T BN AR E KRB A
BWARE L EM A e o kb & FHAR 0 R R S E R o
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MIES T A E et > EBBEHFOEEERE T E RS

(secondary hemochromatosis) °
$=8 HAaEBMIERZHHER

B IRATAL S R AR BE 03548 éﬁ#éiaﬁ*méﬁéﬁﬁﬁx g e M
YRR AZER — BHEE X ERER -

SRR B ERMLER  BXMB X - B e oS SRS
Py ~EMERB - EEAZMEREE > AREHE KL - BEh - FRANS
WRE S BRBEZ C FHEANCEESR) 42 FARAR(wR) LTHEGE

KA KB mi R E QI RBERLARF(INF)-a » F#EZIFN)v AN Ea %
(IL-1, 6,8 and 10)% - 3|2 fIA RJE © LiidEA & T A B F i b 3K 4 A&
TR ARERFRER R ~ R & & G AW KRB EE F ORI BRI
e F AR R ERE AR~ IR R EF - o) RE M RSR £ (functional iron
deficiency) ~ 48 % &4 7 1% 2% & o (iron sequestration anemia) o *'

Fwth HhaxEEEEAAHYER

=% RE B By LA OH A3 £ BAL RAT 64 STIA R o AR AT Bk 6Y R IR A KA
TEAEBE LA JE B MRS I AT 5 o H e PE Bl BE S 09 B IE A F 9A#E > B B
WA — SRR MG BT R SRS KR - Y R AR
WRERI > kst A e - B BERBAFREG KD RHE
IR ERFE R E Ny BROANEHEVERTEEEERE
(UPR; unfolded protein response) & Hiii & Ak 8 X ZAF B » #¢ M 7t Ax BT P9 48
TR BE B BE A ARG oty BAESERE o 0
58 BEHRLEFHRBRELTFAERZLHERGESR

B REFZEORLPERTRGME FHOA TR ETR TN E
MBE M RE AERLMAEFADRIFEAAET R RO%I BT
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KA THE R B AL, £ ROPE T HAKR K2 7
R FRA o TR AR R B MR oA RO RER
E- A &%’E‘ﬁﬁi(ﬁ“ﬁﬁi&%‘ﬁi)i%éﬁ%m o ¥ fntm i R B ¥ 4 B Y

Bifam s ZHEE BB FTHEAREFELHERNT - IaESH
e RAAER AT RMECHIEE < & F 4= g (osteoblast)fu i o

B RS R A IE A Lo B B M R 124k 4= i (osteoclast)
WEFRIA G FELE BP0 B A RERERT @B Ird ¢ ERTH
W lm 3 B R o 0 BER Ok B R AOE LT s A B 0 B
SRR AR A AT R ERAM - % ERAEa L E SR F
FHRERGICAD A EE o AT TAIER » B 35 8 o R RAK B 09 3%
Ao BRBIERES LA - AR FLE T RAL T A RIER(BAP)R M
EIE > BIRAARBI R ERR LA RNBRLLTHY P2 HERERA
T RAIRFHE—=F TR -
N BERLERFAZHER

B F B F 6 B R PR 0 3Ry iR AR R R AR BB I A AR o eI Y
SFEETAREF P TRADGFHRTFREEFSURER -2 bt FFF
D RAZHERAE R )AL IR0 5 AEIEIS hopr T8 7 33 LT
fE 0 {2 B ATA A T4 6l Bk -
FLtHeERaEaRTAINESR

ABENAEHFS _BLBHET > atE45(AD ~ 48(Cd) ~ 4#8(Fe) ~ 4&(Mn)
45(Pb) ~ 47(Cu) ~ 45(Ca) R4 (Zn)% - B4 BT EAR THHFELEA
B RIELAAB RS > ple Rk Ea(—EL AWML E ) EiEE G (ER
Ba - EAEG) HEEGE B LB ARBERNELBERTY
TR BT R R BB T IR MARZ B SR T — AT o
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Blho R F 05 > 458 T 00 LT AR Y RIF R LB Y R
Grogih s THBBA MmN R aBe SR Efhis b B4

ELBBT Y MR TR —RMNH B A REMKILSRIKRER—18
— 1§ 4 )& ¥ i% % & (DMTI; divalent metal transporterl) » H % 7 &30 42 548 %
& (Ft; Ferritin) ¥, # % B ¥ 38 2 48 B 89 1848 % (FPN; ferroportin)4.48 ] - *
O ppr ey R A e E AR BT AN F AR IR e R
%ﬁk%’%ﬁﬁéﬁi?@%ﬁﬁi’%ﬁﬁi%°“ﬁ%%$%%ﬁ
ffg d e A A NG R E B AR B RO RIEA LA Y 2R
Wb RSB R G o RIBY B 3 OAAY A Y R R B KR B T REME A S
B 4 R % s B0 B SR T TR SRR B o (RATE T E B da o A Y
RETBRHRENZ » 2P=0.056 )
BAHELHBRBELENER

MR R BR MR AR RN £ R —ARBE2EAR LR TN TR -5 F
3R b B AR R AR B B ARBR B R 0 A BRI B AR IK o A H HW
LB ERRFEAARRIEEMRS - ERBRHRAL nRKE R EHR
B BhkzMiaRe " FEMEERBA®F LHOKREESS S
BARRICR R > kMt IR BE TR R ESEH N B EE  BRIENSE

Eo 2 5 RER  AHBRAY RIS T EREFRBREGBREY
DB ARE f &, F > F R A 4r 3K A AR FAE > E B A0 B M F ) 6y A FEARAE
BIKOBRBFERRAF 75 H2H ? Rl tbey £ 5] TREA R &Lt f
BRIk & F £ BB BMNIE o s E B e9% 4 75 B % Fahraeus
effect » MM At wEKEEY - BT E  EMAT Y heEE
B sfn b G5 AB 3 BARBRAEAR o 4otk 09 % A TR 0 AR AR E AR 0 b B MR
bR B| B B B AE S 3h 0 R B BE G £ Bl o A3 £ B R R~ F
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Bk~ e FRRE e A o
FA LR B S RAE S 2 AH R MR A B A M S L RAE R K
BRTOUMELSLE  ERBOESRRBERTEESWRER Lhe AL
TR ARG — R FHALESEE KA REF E)il@'iélﬁzfa‘{i%éi
R Z - SLERTRAATFRABRRIREFHEREILLER -

R BLMBBKENERRAALRARGES REER D bl
FRM MTREATEGE R AT b # B oK 6y % B 58 B
B EZBERAKR  BiFhamE ZENGE N ARLZZFHLEFTHF 0
sy tmEidk RS BE  FHEFEORMATER " LR
S B RE R > TABEAR
AL AR o 3R e 0 A

YR FHERE A ATEIRARH > B A BIREEEE S
BIR - AERBAEARBYRARAEE  RIFLJEBEBE TN L
FTHABERAFR B EmRAOAERE T RARNG > ddey  HEL
LREARE - BACCEBORIEZYFRAEBRE U R AL
& B RR S BE LR

#EE HRERS

a)kR i Mt R e B - EIEE R R B tR a0k

D)3 47 47 dn & 45 3R L B B HA B B EE 0 R PRME B AR IR &)~ B K ek
WHREARR » RAEGMESRLRF > BRERE -
C) R AR Z RF] > MM RAEATRRRE > EREHMME  LER
SPEET > TRE GRS °
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d) B 37 i 0y 65 i > BRHFRERR T €A BEMRLEN TR - 218
AR R RMBILERAEE T B AR AR R R ERETE -

BT HRRER
F—f &%

RERIER > PEEOETHAE > @ ARBERI @ Eh P EE -
e SRR RPN BE  AFEERE - B EFH S EN T HER
BRE T #E BRI A2 6 B AR IE F 0 @ R G4 M A B 45 H a9
WEE AFAE—FWOPE - BIE > 4P R4EMETF 9B SR ~ TH S
LEE § X BT

%8 2%
R P EE > FEENRFT T Y T BEHEZ R R 12 K
BERIERBEESHHBELAR  RERNELEFAZ FHRAENETEHS

WEMRAT RIS R, - F 64T BB R Bk AR LR EAME 5=
BRBARAE - REATALE BAEAITIAE  — R HEREFRERL -7 ©R
AETRROFTEEAY BHETHOER T RBHHELITE ZR98R
et ~ X~ RN ORFELEE  ZEAB A BAR -

BAFE *ﬂiéﬁﬂﬁ%ﬁ@
—. B hRERT AT BROEREFILHESBAGDE
R RE FE - AR MR e 2R E
BB L hEBEREH TR BREROSE
Whth BAENCOIRE EHE - S HELORE
Witk & BaToRESILAER TR

I

it

Mo B
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Bl — % e A 22 /% 2R 69 S B 5T (445 A Cell 142(1): 24-38.)

Hemoglobin-haptoglobin (CD163)
Heme-hemopexin (CD91)
Lipocalin (SLC22A17) ® )
e  Erythrophagocytosis | ZIP14?7
- (macrophages)

DCYTB
(STEAP) (C

Tf-Fe(lll), &9

Hepcidin U B Al
regulation { lt) ,—.7—4'.’ —— 7:‘?',-" Hemoproteins
oo O + (e.g.CA
a FPiX=—r@-...  # o0
Kk - [} Hemoproteins
e E (e.g.COX)
Fe-proteins f E
Storage LIP Utilizgtion M ggf :
. Ferritin  ~— .« * ——h—- . IsD11 i
2 . \ - FECH |
ot i ‘ E \ k ? =5
» ‘ ;
Proteasomal B e @ =
x . -~Fe-S
degradation p CIA [ proteins
/s o “\ 4
r Ay
N TR t & e
SCARA5 (@ ~"==---- » Signaling ~ ABCB7
TIM2

Fe source? .~
"~ Fe-S proteins
Degradation -~ (e.g. XDH, IRP1)

R —EMEAREMLER S LY TR EREELENDE
(#%5% A& Clinica Chimica Acta 2003:329; 9-22)
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F Z4R4R 2 09 B B7 & E (4% B Crit Rev Oncol Hematol. 2010; 73(1):1-9.)

Functional consequences of iron deficiency.

Consequence Study
Cognitive function [50,84-91]
Fatigue [92]
Restlessness and irritability [85]
Reduced work capacity [88.93-95]
Lower IQ scores [86.87]
Infant growth and reduced thermoregulation [85,88,96,97]
Pre and peri-natal mortality prematurity [98]
Resistance and responses to infection [12]
Decreased neutrophil function and impaired T-cell [99-101]
proliferation
Increased morbidity [12]
Increased maternal mortality [102]
Depressed skin-test response [103,104]
Iron deficient may be an advantage in populations [105,106]

co-surviving with micropredators

® =18 % 6583 T -5 7 09 AT B T (3% 4% B Hemoglobin. 2008; 32(1-2): 117-22.)

Cardiovascular:
¢ atherosclerosis; cardiomyopathy; hypertension; ischemic stroke; venous leg ulcer
Dermatological:
* porphyria cutanea tarda
Endocrine:
¢ diabetes; endometriosis; growth deficiency; hypogonadism; hypothyroidism
Hepatic:
¢ cirrhosis; steatohepatitis; viral hepatitis
Infectious:
* bacterial; fungal and protozoan
Neurological:
¢ amyotrophic lateral sclerosis; Alzheimer’s discase; depression; Friedreich’s ataxia; multiple sclero-
sis; Parkinson’s disease; pantothenate kinase neurodegeneration
Obstetric:
¢ neconatal hemochromatosis; pre-eclampsia
Oncological:
¢ breast; colorectal; hepatic; leukemic; lung
Ophthalmic:
* macular degeneration
Orthopedic:
¢ gout; hemophilic synovitis; osteoarthritis; osteoporosis
Ortological and Renal:
¢ aminoglycoside toxicity
Pediatric:
* Down'’s syndrome; epilepsy; sudden infant death syndrome
Pulmonary:
* cystic fibrosis; ozone lung injury; pneumoconiosis
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AW R RARRIA B BRIk

BB KB AR 35 IR ER Ty ik

CBC(complete blood Resistance law/Flows

count)/DC Sysmex XE-2100 1y o type cell meter

Urine Analysis Roche URISY'S 2400 |Optics reflection method

A (11 38) # Toshiba 200FR Wet Chemical Colorimetry

T E(5E)H#EH  |Toshiba 200FR Electrode law

# ka8 (T4 > TSH)  |Roche Cobas 601 Chemiluminescence Immunoassay
(CLIA)

Iron & TIBC Toshiba 200FR Wet Chemical Colorimetry

Ferritin Toshiba 200FR Immunity turbidimetric method

Transferrin Toshiba 200FR Immunity turbidimetric method

BAP(bone alkaline (Beckman Coulter Chemiluminescence Immunoassay

phosphotase) Accessll (CLIA)

DPD Chemiluminescence Immunoassay

(Deoxypyridinoline) DPC 12003 (CLIA)

BT Perkin Elmer Inductively Coupled Plasma

(&% ~ 43~ 48) Elan DRCII Mass Spectrometer(ICP-MS)

AL PR B ) 99.10.13~99.12.14

KRB AN B #1121 A

#* — A% & 16:AC, TG,CHO,BUN,Crea,UA,GOT,GPT,TP,ALB,GLO.
# # E A Y :Na,K,CLCa,P
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EREREHEAXTE B0

Total HHHE =t
n % n % n % p

PR 0.189
Loy 47 40.2 27 57.4 20 42.6

5 70 59.8 31 443 39 55.7
HEEE 0.149
Eilis 2 1.7 2 100.0 0 0.0

N 8 6.8 5 62.5 3 37.5

Eilss 5 4.3 2 40.0 3 60.0

= aN 22 18.8 9 40.9 13 59.1

HE 32 27.4 14 43.8 18 56.3

o 41 35.0 25 61.0 16 39.0

fE - 7 6.0 1 14.3 6 85.7

ez epll] 0.019
THAEZEER 6 = 5 83.3 1 16.7

i[FzsE 50 42.7 18 36.0 32 64.0

HoAtly 61 52.1 35 57.4 26 42.6

e 0.108
SR (i I 24 20.5 8 33.3 16 66.7

e THE 93 79.5 50 53.8 43 46.2

AR 0.214
AN HS 16 13.7 10 62.5 6 37.5

/INERE 99 84.6 48 48.5 51 51.5

B2 2 1.7 0 0.0 2 100.0
&G 0.811
[E%% 47 40.2 b 53.2 22 46.8

e 68 58.1 32 47.1 36 52.9
SEHHECHE 2 1.7 1 50.0 1 50.0

IR 0.008
HER 107  91.5 49 45.8 58 54.2

TEER 10 8.5 9 90.0 1 10.0

EHEREE 0.036
TRA B 25 21.4 18 72.0 7 28.0

1 63 53.8 29 46.0 34 54.0

EEH 28 23.9 10 35.7 18 64.3

AR R &= 1 0.9 1 100.0 0 0.0

B EE 7> A 0.199
AR A M 88 75.2 47 53.4 41 46.6
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REH

Ry ACS Ik Y

FHlTRIEAR
HAR
15#8<6 1l H
1548>6 & -
AR — 4
FRI .
AR
=4
B sE

R (B 8E)

—
LR ER
PRI P as
A
R 2E
AP EER
HBE7E

AERGEZHR)

—f
SitENE
A

4HE

AR

FMEIE

24.8

1.7

2.6

0.9

4.3

5.1

19.7
4.3

0.9
60.7

3.4
Sask
0.9
1.7
0.9
26.5
0.9
60.7

5.1
6.8
14.5
12.8
60.7

11

W W O W -

W

32

50 © U aEE

32

10

OR

37.9

50.0
100.0
0.0
60.0
50.0
56.5
60.0
0.0
45.1

25.0
50.0
0.0
100.0
100.0
61.3
0.0
45.1

83.3
50.0
58.8
46.7
45.1

62.1

50.0
0.0
100.0
40.0
50.0
43.5
40.0
100.0
54.9

75.0
50.0
100.0
0.0
0.0
38.7
100.0
54.9

16.7
50.0
41.2
53.3
54.9

0.594

0.310

0.414
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KNI A 8

Total HHHE =15
n % n % n % P

BoL TR HER

4 58 49.6 58 100.0 0 0.0

<7 K 2.6 0 0.0 3 100.0

<2 3 2.6 0 0.0 3 100.0

<30 K 7 6.0 0 0.0 7 100.0

>30 K 46 39.3 0 0.0 46 100.0
B H #A 5 /At

i 58 49.6

<30 K 13 11.1

>30 K 46 39.3
ol —FHRIMRE

s 58 49.6

1 11 9.4

2 26 22.2

3 14 12.0

4 8 6.8

oL —HFABIM RSy 3 40

fi: 58 49.6

1% 11 9.4

2K 26 22.2

3 XL E 22 18.8

FERAREHEMA

Total Eafi el =7l
n mean * std n mean * std n mean +std p

FEECERR) 117 37.62+12.78 58 3822+14.65 59 37.02+10.73 0.612
HaEE (kg) 117 67.65+12.65 58 66.26+12.54 59 69.03+12.70 0.238
BE(m) 117 1.66+0.09 58 1.66+0.09 59 1.66+0.09 0.988
BMI (kg/m2) 117 24.46 +3.54 58 23.94+3.36 59 24.96+3.68 0.121
HlERGEL 117 29.08 +8.24 58 28.16+7.05 59 29.99+9.22 0.230
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ENAL - BEBASBBETERE M

Total AR B
n mean + std n mean * std n mean +std 4
Hemoglobin 117 14.72+1.58 58 14.47+1.72 59 14.97+£1.40 0.090
Hematocrit 117 45.05+4.34 58 44.55+4.46 59 45.55+4.20 0.215
M.C.V. 117 89.40+6.41 58 89.01+7.99 59 89.78 £+4.39 0.514
Platelt 117 273.03 £ 61.61 58280.28 £71.50  59265.92 £49.63 0.209
AC Sugar 115 95.83+35.53 57101.16 £48.54 58 90.60 +12.39 0.112
Trigly ceride 11514536 +116.07 57 136.11+93.81 58 154.45 +134.65 0.399
Total Cholesterol 115 197.70 +36.70 57 189.81+£35.07  58205.47 +£36.90 0.021
B.U.N. 115 14.14+3.46 57 13.56+2.83 58 14.71+£3.92 0.075
Creatinine 115 1.04+0.21 57 1.01+£0.20 58 1.07+£0.22 0.150
Uric Acid 115 6.07+1.74 57 5.79+1.86 58 6.34+£1.59 0.090
S.G.0.T(ALT) 115 29.49+ 16.71 57 31.18+21.16 58 27.83+10.61 0.285
S.G.P.T(ALT) 115 31.03+26.89 57 32.09+£27.66 58 29.98 £26.30 0.677
Total Protein 115 7.83+£0.45 57 7.84+0.44 58 7.83+0.47 0.929
Albumin 115 4.56+0.22 57 4.56+0.21 58 4.57+0.23 0.887
Globulin 115 3.27+0.38 57 3.28+£0.40 58 3.26+0.37 0.837
Potassium(K) 115  5.88+2.41 57 5.25+1.36 58 6.50+£3.01 0.005
Chloride(Cl) 115 101.04 +£2.79 57 100.77 £2.51 58101.31 £3.03 0.303
Calium(Ca) 115 9.67+0.45 57 9.69+0.50 58 9.64+0.41 0.558
Phosphours(P) 115 3.73+0.70 57 3.84+0.63 58 3.63+£0.76 0.114
Sodium(Na) 115 140.54 +2.87 57 140.70 £ 2.81 58140.38 £2.94  0.549
T4 117 7.69 +1.43 58 7.80+1.51 59 7.58+1.34 0.419
TSH 1 9, #8483"400 58 1.80+0.77 59 1.86+1.19 0.747
BAP 114 12.84+5.14 56 13.88+£6.09 58 11.84+£3.81 0.033
DPD 116 5.13+1.54 88 _—ae@T+ 1.57 58 5.05+1.52 0.572
Ferritin 115 99.04 +93.77 57113.37+112.86 58 84.95+68.29 0.104
Serum Iron 115 96.16+42.50 57 87.46+37.01  58104.72 £46.00 0.029
T.I.B.C. 115 332.29 + 60.54 57321.16 £67.68  58343.22+£50.84 0.050
TS 115 29.42+12.19 57 27.97+11.00 58 30.85+13.19 0.206
Transferrin 115 271.81 +£43.25 57269.09+41.79  58274.48 +44.85 0.506
Pb ug/dL 116  2.15+1.03 57 1.96+1.00 59 2.33+£1.05 0.056
Cd ug/L 116  0.97+0.61 57 1.02+£0.69 59 091+£0.53 0.333

Zn ug/L

116 938.52+152.20

57906.21 + 142.66

59969.73 £155.77 0.024
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EANFHRaEZTRERE

Total EapiEh | =17
n mean = std n meantstd n meand std D
Potassium(K) 69 584271 31 479107 38 670329 0.003
BAP 69 1375540 31 1528%6.55 38 12.50%x3.90 0.032
DPD 69 46112106 31 477101 38 4471£1.10 0.240
Ferritin 69  117.071103.74 31145.03%£135.60 38 94.26%60.65 0.042
Serum Iron 69  103.70£43.29 31 98.36134.44 38 108.06%49.38 0.358
T.IB.C. 69  328.6114897 3131244£39.60 38341.81%52.33 0.012
TS 69 31.61£12.05 31 31.32+9.80 38 31.85%f13.74 0.856
Transferrin 69  266.65£36.05 31259.52+£2493 382724714251 0.139
Pb ug/dL 70 2221095 31 1.89%0.75 39 249+1.02 0.008
Cd ug/L 70 092£051 31 092%0.38 39 092%X0.60 0.998
Zn ug/L 70 959.191138.80 31927.87*118.64 39 984.08 + 149.78 0.093
R+ kbt ERTHMA
Total SR BEEE
n mean * std n meant std n meanZstd D

Total Cholesterol 46  198.0413825 26188.00x36.18 20211.10%£37.74 0.041
Uric Acid 46 45 15" o 26 4371099 20 5.16%1.41 0.033
Serum Iron 46 848513907 26 7446+3637 20 98.37+39.19 0.038
T.IB.C. 46 33777917490 263315519040 2034591%49.10 0.525
TS 46 261411178 26 2398+11.20 20 289611220 0.158

Transferrin 46 279.55%£51.770 26 280.50£54.01 20 278.32£49.90 0.889
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EH+—(A)& @8 F ittt

HRH =15
T 5B z B

n  mean T std n mean t std D n mean * std n mean T std D
o 27 57804910 31 73.62+10.34 <0.000520 59.76 % 12.37 39 73.78+10.07 <0.0005
B 27 1581005 31 173+006 <0.000520 157+0.06 39 1.70+0.06 <0.0005
Hemoglobin 27 1321151 31 1556100 <0.000520 1345£0.99 39 1574£0.82 <0.0005
Hematocrit 2T 41744439 31 4699+292  <0.000520 4140+ 436 39 47.67+193 <0.0005
M.CHC. 27 31.69+221 31 33.11%£083 <0005 20 32144125 39 33.02%+101 <0.005
Creatinine 27 085+0.13 31 114+012 <0.000520 094%024 39 113+0.17 <0.0005
Utic Acid 27 4374098 31 698+156 <0.000520 S.A5%141 39 696+129 <0.0005
BAP 27 1214+508 31 1527+654 <005 20 1058%338 39 12494389  <0.05
DPD 27 5714193 31 4774100 <005 20 615%1.63 39 447+109 <0.0005
Z+—(B)&wF Ltk

HERH =
P8 5B g 5

n mean ¥ std n mean £ std D n mean T std n mean ¥ std D
BB LL 27 2879 837 31 27.60%575 nms 20 3231894 39 2879+925 s
M.C.V. 27 8805:9.66 31 89.83%622 ms 20 90.96+503 39 89.17%395  ns
Trigly ceride 27 157.42£119.07 3111822% 6233 ns 20 115.75% 51.87 39174.81 £159.09 ns
Total Cholesterol 27 188.00% 3618 31191313463 ns 20211103774 39202.50%36.59  ns
B.UN. 27 13.05%211 31 1390331 ns 20 1445%444 39 1484%367  ns
SGOTALT) 27 3457%2862 31 2832+11.61 ns 20 2735% 1441 39 2807%8.14  ns
SGPTALT) 27 2626+2279 31 3696%30.67 ~ns 20 23.40%17.04 39 33.44%2967  ns
Total Protein 27  793%£048 31 7.75%0.38 ns 20 778047 39 7.85%0.47 ns
Calium(C2) 27  9.60%0.66 31 976029 ns 20 9.63%042 39 964039  ns
Sodium(Na) 27 140.53%2.64 3114083297  ns 20140.65+2.88 39140231299  ns
T4 2 764+116 31 792+177  ns 20 751+139 39 761+132  ns
TSH 27 176+064 31 182+088 ns 20 218+170 39 1.69+079  ns
TIBC. 27 3315519040 3131244%39.59 ns  2034590%49.10 39341.80%£52.33  ns
Cd ug/L 27 115+093 31 091 037 ns 20 090+038 39 091+059  ns
Zn ug/L 27 880.38+165.59 3192787+ 118.63 ns  20941.75+ 167.18 39984.07 + 149.78  ns
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E+—(O)&@F L@l

HHRAE HEH
L8 % L8 %
n  mean T std n mean t std D n mean * std n mean T std D
Platelt count 27 296.07£82.69 3126651%58.02 ns 20296.40%56.95 39250.28 +37.38 <0.0005
AC Sugar 27 11084 £69.90 31 93.03£1332 ns 20 89.45%13.54 39 91.21 £11.88 <0.0005
Albumin 27 4511020 31 459021 ns 20 4.46%0.27 39 4621018 <0.01

Chloride(Cl) 27 101.03£2.48 31100.54%2.21 ns 20101.55%£3.28 39101.18+2.93 <0.0005
Phosphours(P) 27  3.96%0.62 31 3.72%0.62 ns 20 395076 39 345%0.70 <0.01
Pb ug/dL 27 205%123 31 1.88%0.74 ns 20 201+1.03 39 249%1.02 <0.05

(+—(D)% @B L{atatt

Ealich iz i
L 5B g8 5

n  mean * std n mean T std D n mean T std n mean T std D
i 27 4300%14.02 31 33.29%13.54 <0.005 20 39.15+ 1163 39 3592%10.22  ns
BMI 2 2315+346 31 2463%3.16 <005 20 24.18+487 39 2536+287 s
M.CH. 27 2798415 31 2975+217  <0.025 20 2921 +1.50 39 2944+148 s
Globulin 27 3411041 31 3161034 <0.000520 331%032 39 3231039 s
Potassum(K) 27  5.80%147 31 478+1.07 <0.00520 611£241 39 670£329  ns
Ferritin 27 7561£6119 3114503+ 13559 <001 20 6.27£79.51 39 94.25%60.65 s
Serum Iron 27 7445%3636 31 98.36%3443 <001 20 98.37%39.18 3910806 49.38  ns
TS 27 23971119 31 31.31£9.79 <001 20 2895% 1219 39 31.85%1373  ns

Transfertin 27 280.50 £54.01 31259.51£24.93 <0.05 20278.32+£49.90 39272.46%42.51  ns
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#+ —4 M e Linear regression

TotalCholesterol Potassium(K) BAP SerumlIron T.I.B.C Zn ug/L
B SE p PBSEp B SEp p SEp B SEp B SE p

('#’ﬁ) -8.55 ## 0902 19.52 ### 0.047 -35.22 ##0.001 -136.72 ## <0.001 360.09 ## <0.001 -981.15 ## 0.095
fgzﬁgf'ﬁ’iﬂfiﬁ) 0.78 ### 0.012 -2.91 ## 0.001
E: 3 0.05 ### <0.001 -3.62 ## 0.001
fﬁiﬁ_ﬁi%) -30.84 ## 0.014 -22.72 ## 0.003 -135.29 ## 0.007
. A
ﬁ%ii;’lzi gy 1984 #0008
Hemoglobin 1.08 ## 0.003
Hematocrit 0.50 ## 0.001
M.C.V. 0.20 ## 0.050
M.C.H.C. 0.89 ## 0.010
Trigly ceride 0.07 ## 0.008
B.U.N. 0.04 ## 0.408
Uric Acid -0.58 ## 0.038
S.G.P.T(ALT) 0.04 #40.029
Total Protein 0.87 ### 0.013
Potassium(K) 273 ## 0.043
Chloride(Cl) 0.29 ##H <0.001 -11.48 ## 0.006
Calium(Ca) 14.12 ## 0.044 1.00 ### 0.006
Phosphours(P) 1.06 #4## <0.001 3678 ## 0.032
Sodium(Na) -0.48 ### <0.001 15.05 ## <0.001
DPD 0.96 ## 0.002
Serum Iron 0.01 ### 0.001 2.53 ## <0.001
T.I.B.C. 0.12 ## 0.025 0.28 ## <0.001
TS 3.41 ##<0.001 -8.75 ## <0.001
Transferrin 0.34  ## <0.001
Pb ug/dL 0.54 ##t 0.001 1.06 ## 0.020 3.68 ## 0.060 42.51 ## 0.001
Adjusted R’ 0.223 0.629 0.278 0.977 0.900 0.301
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K+= PAE RSB ASARE T F ZERE RS ~ 48~ FAERIER)

&) 38 B T
FEHET Zn ug/L Zn ug/L
B SE p I°] SE D

METHOD ENTER FORWARD
(HH 74449 8172 <0.001  850.55 25.16  <0.001
AEACO: SR AH/ 1 E At 4780  29.17 0104  63.09 2692  0.021
BRI GBI TR FE )

HRH5 & 10928 7455  0.146

HoAth 02.33 7294  0.208
e ot S R D P i ) 054 3507  0.786
& IR ESR)

HE 76.07 - 29.12 0010 8668  27.80  0.002

ik 26640 110.17  0.017 . 22641 103.74 0.031
Serum Iron 0.33 0.33 0.333
Adjusted R? 0.113 0.123
T Serumlron Serumlron

B SE D B SE D

METHOD ENTER FORWARD
(F 80 06.84 1826 <0.001 8746 554  <0.001
AEACO: ST AH/ 1 E At 1595 809 0051 1726 779  0.029
i 027 038 0474
& XE R ER)

HE 3.63 9.54  0.705

SErPCHE 836 3095  0.788
BRI E R R) 602 1650 0716
Adjusted R? 0.016 0.033
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B AR BAP BAP

SE D B SE p
METHOD ENTER FORWARD
(HE#0) 6.11 326 0063 1388 0.8  <0.001
AEA(O: S A/ 1 B D) 224095 0020 204 095 0033
Ga 0.05 004  0.165
E 009 004  0.027
NS 2 fHCAT R A ) 0.12 113 0912
Adjusted R? 0.057 0.031
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