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ARG YA vt Co FAtsta§

A Exg: vd 3
J 5 F

AF e ost
% 2] 33}

old A FZAYAE MIL eyl fste FE FAtn Yot
gl A AX9 JAAAS 43S A A malondialdehyde (MDA)E 3
771 & ARGl Utk AAH Ao A HEpD CrF Ho
Fo2 fFEH= AA}AE AA s =R 2AEY. A Y gz
T3 A (071 mg/d)3 A BlER C(0710mg/dD)E Fo3 FollA
AdTHYAY, MDA, SFEXZ, vlgvl A, vgl EE ZAsY.
A THRE S A7t S7Hl wet 8%l A 45%=2 S 7138t
HEYl C %7} F715el wet 57%NA 43%=2 2439, MDA+
old HA} A=A A2 0.94+0.05 1.86+0.10nmole/mlZ Al o]
od HAAHY & FFolAT (p<0.05). L =2 MDAE 186+
0.10914 9.46+0.04nmol/ml2.2 F7HAZH 2} (p<0.05), old H A9



MDAY: W37 It A9 o2 F71d A+ MDAE Hgd C
o] X2 946 +0.04914 4.80+0.10nmol/ml& 7+4 3 tH(p<0.05).
Ao AHEo FFEALE 90.12+0.10914 108.52+5.29mg/d1Z F 7}
NZov, HEw Co ¥ 9352+244mg/dlE  FASATH
(p<0.05). @ A HE A F vgD A% Ex 47 24861270
¥ 138.29%6.70gg/dlol™, HIEH C Fo A ZZ 3576+0.60%
17721%£2.95pg/d12 ZF7FAh (p<0.05). ¥ AP HL A Yo
o] NAFHNRE dogow, v Cx Ho AAHIS} 84S 7
AA71a @) F vElRl A9 EE F7HAZ Y.

4ol : A, malondialdehyde, 2F €22, HIERIC, H A
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1.4 &

AA = AF 6dolA 8U FAZFol 2810 7H7h-FU E=ALNA AL
Y= od dA= BaE AN A FHo] o]FojA ] wiFe #H
AP NdFo] A 2Ad ojd HA o H AYgAP NEFE o
R A7) HAE ofd HA e AR A AAE a1 oy, AL
oF Foshd Hat ML, 33 A4 v E9 A9AA vk
7} "olxt} (Braughler et al, 1987, Sheard, 1994, Livrea et al,
1996, 4 &, 1985). A o] 22 AUjoA ofF FH2 AlZtel HAs4
OH 2 #3iAZ 4 glen o Foz Hgy EZF d¥ = A
&7 7HAaH A (McCord, 1996), Al ¥ QXA Ajtd 7 A&
B ApEabo] HlaAA dAAsEE S Wol 2% AdNEo] Ad
Ho] 2 Als9 MDA 9 Atgd F3itEo] A1Y (3 5,
1985).

Aol A TEXE  HASES AdEAY dAEd 24
(superoxide dismutase, glutathione peroxidase, catalase)t} %2 #
AF 24 (beEdl C, vEl E, S5EA2)9 AAstEAd o x
Hdch vEgw Ce AR E Tolsa Alxehy vgxl E gz
2 AAWAIFN AT (Berger et al, 1997), 3 Zeol87t dod A I
Z A A vEl Ce #FAsA2 8317 gitd F4971 X490
(Halliwell, 1994). 71482 # & o3t AAHdH+= MDA=R A3 4
3t AEH X0 ofF zkem o] o vlgYl CE A7Fo Fog 43}

o=

l

i

)

o



L2EH2E A3AA = F dvt (Collis et al, 1997). AbHEe] ¢
W SolA A7AAY AARstE vER ES CE SAl AH2ld A$
of HAstATt (Glascott et al, 1996, Vatassery, 1996, Rifici et al,
1996, Barroso et al, 1997). 12y} AA A G A vleql C 7} H L& 5
22 FYHe 45 AAzA 9FS 517]1% #d(Chen et al 2000).

B A= vER CF 3 o2 A% A A4 8-S JAs=
A2 ZAbsto], XA vl Co F4iksta8S A



I As 2 9y

A2 FAe [dAg oA HA (159", A, AF FAAAEL]) 59t
gt Ae (=54 20vteldA  dad FH(Becton Dickinson
Vacutainer Systems)Z 83ttt dHS 4TolA 1,000g= 5%7+
P8t (VS-5500CF, Vision Scientific Ltd.) -20To] ¥ A17
2 BAsAT. Aol A8 L z2FZd (Fe(OH)s, nlold =g
of, 100mgFe/ml)< AH&3tAaL HIERY C HERl C FAMY (M QA
°F, 50mg/ml)S& °]&3ttt. HEl A%} E EFFH & A G
SigmaAl & & AH& At o] &vll= HPLCEA & A& AHS
st d

A AFLE 2AFE F AL (b5 - m/hemal, SEAC)E ©] &3}
A, NLF, N7, HFII7ANLFS B4 HF
T AGEAAIE FBEYHeZ FASAY (Bauer, 1982). & &34
g 20uE 10714 & F59 Adsd A F (0.85, 0.65, 0.60,
0.55, 0.50, 0.45, 0.40, 0.35, 0.30 and 0% NaCl) A2 20%37F A A 3}
Ack. 94 F (2,000rpm, 5%3H) 540nmolA FFEE FAHAG
(HP8453, Hewlett Packard).

A2 A Imioll H AAG vHEgR CE sx=EE 42 10, 20, 30,
40, 50 FA4F F  37CoAA 4A% WEAHY. dAF
malondialdehyde (MDA) &%t Yagi (1976)9 o2 ZA At
MDAZ®] ¥ FAeko g 11,3 3-tetracthoxypropanes ©]-£3ct. A3



1005 1/12N 34t 4ml9} wHS-Al7]131 10% phosphotungstic acid
0.5mlE FH7IANHG. 587 A2dA w3A & 94 (4,000rpm,
1I0min)A| 71 A E]  1I/12N 34 2mlE  HI7HA71aL 10%
phosphotungstic acid 0.3mlE& YAl H7IAIZY. 94 (4,000rpm,
10min)A| 7131 JAEo] 5574 4mlE &3 ¥ thiobarbituric acid& ¥
(0.67% thiobarbituric acid 8% + 27} olAEAL 1:1 v/v) Iml
o T F B2 =4 607 F<F A YG. 2 B A3 &
Fe-E& 5mlZ MAE FEHY. 5156nmz o AA)71FE  553nme]

Ao r FAEE FASAT (LS-5, Perkin-Elmer).

dAs SFEHALS FAEYE ol&std EAMFAU (Beutler et
al, 1963). A 30uE 270109 Fi7-e S F 450u2] wlet st
£9S FH7Msto AAAAGD (9,000rpm, 10%7H). A& 5004000
0.3M9] AAE}AZA 20009 250489 55'-dithiobis (2-nitrobenzoic
acid) 84S £33 1% §F 412nmollA §3EE =AY

dAZF HER A%t E9 ske A4 A=vtEagsgoz RAs)
2ot (Catignani, 1983). A &4 Hlel7S& 23] AQ1  butylated
hydroxytoluene 15g/ £ 7} 718 ol&t23 veb2 (1:10)9] 38N
o5 587 FE5IAT. AFAFH) 100 A, 700FZEAS
Al 537 &3 ¥ 25mlFAS F7tE ¥ 259 A7) (Ohtake
Works)Z 30 wattsollA] 283 £, A2 (3,000rpm, 3
) T ASAS MELE AFAPARAN SA FAIM2E o] L3to 3
S 71N 713 A2ET F2 AFAdEA 1.3ml AEEs ¥
FEES S99 AT 045me] UHZ oI A5 50E



AHE T 971 (AS3500,  SpectraPhysics, USA)Z HPLC (TSP,
SprectalPhysics)ol T3}, A2vtE gy RAzAL i 3
t. o]E42 7.5mM NaHPOs& 3Histe wWle-&:E (955)0]a, %

2.5ml/min°ltt. Zg2 Cig (Symmetry, 10m)S A&t Wi

A FEH L tochopheryl acetate® AFE3I . vHlERY AE 295nmoll
] HlElYl Ex= 325nmol A &A 38t}
w49 AR5+ SAS (SAS Institute Inc.) EZ2 13L& o] L3519

ANOVAWA# Duncan YFHALZE HA3Igon 5%04x %43
oS AASIA.



m. 4 3

old HANASYF)G A& AGL A d2d. old A9
ML AT NLFEe 7 7244085 (10°/m), 4.42+0.54
(10°/p8), 1050 +0.60 (g/d)eolx, HE9 soge ztz} 2848+
5.42 (10%/m), 9.01+£0.77 (10%m), 1572 +0.49 (g/dl)o]t}t
(p<0.05) (Table 1). Hd T AFAHL dl=F, vEt C 0.5 mg/dl,
5 mg/dl #olA ZtZt 5714, 65+3, 43+1%9 £IAEL HYY
(p<0.05) (Fig. 1).

A7 vgql CE F493A &2 Uz MDAE od H =29
AEAA ZH2E 0.94+£0.059 1.86+0.10nmol/ml= A Eo] o]a o
ARg 2 &S JeEbWY (p<0.05). FL (0.lmg Fe(OH)sy/ml)
o3l MDAE ol A A9 AEoA Zhzt 0.68+0.049 9.46+
0.34nmol/ml2 A& FAax &L F3 vlwsa ol HAE= 2
ztol 7 Qloy A =L 58 Z718A T (p<0.05). ¥ Ao ALH
HER Co X%+ MDAE F7HAI71A &gtd. A3 wgw C
0.5mg/dlS FAlel Fo3tH MDAE old H A9} A=A ztzt
0.70+0.063% 6.74+0.16nmol/mlE AWS Fod ¥ " @sq
old HAE & Aoz} Qo HEL 2384% FAFAoM (Fig.
2), g Co sx7F 571845 4.8+10.50nmol/ml17t A 7451
g (p<0.05)(Fig. 3).

dAF =FHAZ2 2SS 5o dxzdd Fd agEd CE F



o g ol A zhzb 108.52+5.299 93.52+2.44mg/dl cellsol ™ HlE}
M Ce sw7t 184S 77.83+11.06mg/dl cells7hA 7H4A 3R
g (p<0.05) (Fig. 4).

g3 vgw A FE HF4@ dizxdd FH dgwl C
05mg/dle ¥ oA 7zt 30.26%+1.283 26.33%+0.67ug/dlo|
vl vEwl Co ¥%7F F71E5% vEW Ax F7Hs vlgwl C
10mg/didl Al Hlgt®l  A¥x 3793+ 1.45ug/d17tA  ZF7Met Qo
(p<0.05) (Fig. 5). dd4F vlgql E9] Tx& HE FA3% gz
¥ ¥ v g C 0.5mg/dlE 73 oA 2tz 101.53+10.263%
170.07 + 0.83pg/dlel ™ v E}Rl Co| F%7F F71E5 5 HEYl Ex
7kl BlErl C 10mg/dldl A Bl E&t¥] Ex 193.01+11.14pg/d17h A
Z7bsk 9 (p<0.05) (Fig. 6).



Table 1. Blood parameters of piglet and pig

RBC (x10°u8) WBC (x10°ul) Hb (g/dl) MCH (pg)

Piglet’ (n=5) 4.4210.54 7.24 10.85 105406 23.93 ' 1.86
Pig (n=20) 9.01 +0.77 28481542 15721049 1754'1.35
* p < 0.05



70 a

60 h b

50 - C ¢

RBC lysis(%)

0 05 1 5 10mg/100mi
vitamin C

Fig. 1. Effects of vitamin C on the erythrocyte fragility.

* Different alphabet indicates significant difference (p<0.05).
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vitamin C

Fig. 2. Effects of vitamin C on the whole blood malondialdehyde
in piglet and pig dosed with iron.

* iron : 0.1lmg Fe(OH)3/ml
vitamin C : 0.lmg Fe(OH)z/ml + 0.5mg/100ml
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vitamin C

Fig. 3. Effects of vitamin C on the whole blood malondialdehyde
in pig dosed with iron (0.1mgFe(OH)s/ml).
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Fig. 4. Effecte of vitamin C on the whole blood glutathion.

* Different alphabet indicates significant difference (p<0.05).
** Jron(0.1mg/ml) was added to all treatment.
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Vitamin A(ug/d!)

0 0.5 1 5 10mg/100mi
Vitamin C

Fig. 5. Effects of vitamin C on the whole blood vitamin A.

* Different alphabet indicates significant difference (p<0.05).
** Jron(0.lmg/ml) was added to all treatment.

Vitamin E(ug/dl

| 1 5 10mg/100mi
i Vitamin C

Fig. 6. Effects of vitamin C on the whole blood vitamin E.

* Different alphabet indicates significant difference (p<0.05).
** Jron(0.lmg/ml) was added to all treatment.
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V. 1 &

Aol Ho] K Fshd ML Fx7t FAhso 274 AANLA
Higo] A 53] YA A9 o HA oA 25 2"
T A AL 49 FA oYdx ZFAHG HBAsE=
cytochrome®] Aol #43}9 peroxidase, dehydrogenase, xanthine
oxidase, aconitase T3 & o 7} aio FAAZ o]LHAr},
A7 A AP A3F e BEE A AS 5L = Qo
A2 A7 M 8L 945 F stUolA N T0kgel AlQdolE= ¢
A 3-4grtol FFHoJT. 1 F A9 65%7F M iol EolY 3%
7b 2820 z2ela 30%7t AFPoz ferritinBoltt (May et al,
1996). A9 o= d A4 WMoY F/2A o] A= AS =
dAA7E ASHol S, dWtFH o2 = AuUle g7 o] A9
AgH oz olFolxx F4H AL transferrindl & A Y=z o
9. W transferrin®] A5 S 2 £F9 Ho| FoHguy
AW 3 =71 F33] Fseta, 2 v FAY 22 P9 F2 A
FstAl o (Beard, 1996). AlE] A dY A 2% syog
°F 0.lmg, 9% 0.2-03mg 283L WOoZ 06mgRAE °|Fo|A 1,
Mog 44d5E A diEL 2¥82 AXEY 215 0.14mgA =7}
G5 259 AXd 93 Aotk (Bothwell et al, 1995, May et al,
1996).

Y2 F AT A9 A FHE YehdE 2408 4

_12_



o, Ad, /MY, Ndd=z 1 PPN ol7t Jeuw ot
3o} (Beard et al, 1996). #39 Ho] FoHgA S WA} +F
o] dojun] HF HIAFT ANALFL ol (Braughler et al,
1987, Sheard, 1994, Livrea et al, 1996, 2 &, 1985). o1& =H X A
o] e ¥ 1 o e} gtk FHoll g oA H A9 Yot A
o] ngyl WM3E FAS = APAA v E9 FHEARNTE Wt
Aot AL Aol gl C& WA AAANY= AL 7HE7y d&
oz e Ce Ho o3 NAAISRE JANAGE= RS T3
Z1t} (Schweigetr et al, 2000). HA#AITH AL FEY ZHae FE
T 849 Hio s AdFoz ML F4E ATE 9vlsn
FAAGF LA F7te §4 Fdolv 8372 AT WNHAAM 4
Bdd. & 3 33 FoAdA AFA Nol fud £ Jeov FTFHIY
FEANLY D HFFHIFTIANLFEE HolE FFES BT

A7 R HA= AY HET7 ARL HETY §¥% 29
Aol #AZ Frlste 8902 @ol ALLA. AT EUHo| F
7HtAY HE7et QA Ho] HAasA HA HIA7HE Hebs| A1,
o] do) o3 nlewl EZF A¥Hd HET 9 AXE T GEXS
A uate]l AAslo] dialuric acid®t #AAstFid] o Aspzgdl ®
ZalA A3 AP ool osiE o] £do] Z Yo (H F, 1985). &
AFojA= vE Co A7MFol 05mg/100mlg! B¢ §dE°l 371
Fou v Co HA7tFo] EogF5E £ E0| 5TAAM 43%=2 o
HAG (p<0.05) (Fig. 1).

MDA: old s{x 9 AEANXN 2z 0.9410.05 1.86+0.10nmol/ml

- 13 -



2 AEo od HARY ¥ FFEOINUY (p<0.05). S =9
MDAE  1.86+0.10914  9.46+0.04nmol/mle2  F7FANA oY
(p<0.05), ol H A9 MDAE Wist7l gl 29 Fo=g F7id A
9o MDAE HIEM C9 %92 946 +0.04°14 4.80*+0.10nmol/ml
2 438t (p<0.05)(Fig. 3).
S F4d35d MDA ABAA Y€ 4tst 2Ef 20 o5 W1z} A]

o o] o HelY CE AT7F oz A3AA & 5 A4 (Collis et
al, 1997). AF I FEALL Ux=F 10852+529, wER C
0.5mg/100ml o} 9352+2.44mg/dl= HERl C T+ SFEAS
S g HAANAG (p<0.05,)(Fig. 4). EFEHA 2 S|, =F
gal g AxHQQog FAHR, R difEe] FAA

FER 2L AT o)A 2AHejAY. SFEALL £AFo] 7
o =g FUBsL JAIS 9gon, ~AF glutathione peroxidase
ge 549 7180 Ho AWt AAAsES I UEAYo=H
g3 Jejo Xz gdzs AAT + o (Halliwell, 1994).

JE A FoF vlgvl CE H7Ig AdA vEr AE 30004
37.93pg/d12.2 ZF7lstdon, HEYl Ex 101539014 193.00¢g/dl1o =
z7tstg . vER C #A7tFo] S/ S vlERl A%t E £ F7hst
Atk (p<0.05) (Fig. 5, 6). vl CE A FxoA Hig EE
FAN7|A Z&Ag vER Crerl ZaseE A AX} FE &
== A#A#AA7E A (Glasscott et al, 1996).

el Co F7H5o Qo] 7IUelA S ®ol HAS W Hg]
E7l EolEdE QAR gon oA Hd di3 HEgy Ce

o

_14_



AA#NE} A a7 ddar # 4 A (Chen et al, 2000). A3
HEIR] CE o] T3S o 41314 DNAS &4o] Faduys B
% Aot (Rehman et al, 1998). o] o2 HEl CI} Q%S ¢ 4
513 DNA<Ae] YehAdt 3 njgel CE 2ol 5o 35 old
4ol olEYE RS ¢ F Ao

g3t axe Ax=E vEWl E, HEWl A B -carotene,
transferrin 5°] 1o AAANGE FEAIE =2 &, 74
o] =4 (Yang et al, 1999), ¥ A3dA = vlel E9F AE AL
. ol A fgu#e ddAz 2N AAE 483 tocopheryl
gtz mielyl C7F FA2HAE sty ddste] HgR ER A &
AAA A ZA AdS FEE] 7] WEoez Agdd. Hgw
Ex Alxgd F=2 don AAALs gdad s aRFos gHos
AA = 8T 8 4olth (Brigelius-Flohe$t Traber, 1999). H|g}¥l
E9}l Co FistAzA fF2Eo] sty gQd x3Fd FAFe=s
NS oz 37 %A (Tanaka et al, 1997)3 3 AXAAY
o)A (Bisby et al, 1994) Busfo Ao @& ol Yot K
F B3 A vExl E9 CE FAld A Ffode= vEgd E @55
Ao o U4 At A qAaAE B9 (3 5, 1997). 48+
AAE A A ferricyanides e A3 228 AA}7] A3l AHE
Fut 9ol nletql Co whilo] vER E7F F5 %8S st (May et
al, 1996).

HEb? C#9 MDA s57F izl vl8 571 & AL vgyl CE
W2 2oty 449 #3 a3 Yl Aol (o] F, 1997).

_15_



B AN AHEE HER CY == dH AW HAF vgd C
%9 05mg/100mg™ Rk 2v] B2 &3S H7IE Roe2 MDA
d3ot viwste & u A3 FA Fo A #AA}E F2EI] FE
& FYE HAFEH. 2 AFPd A" A % (0.lmg
Fe(OH)y/ml)ol A ol =)o xAatst= glew o 44 A4
HAsE oAt vgRl Co S A FAF F¢ HER C=
Aol AAFASRE qAAAY.
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Abstract

Iron deficient anemia in piglets could be overcome by
supplementary iron. Overdosed iron induced peroxidation of cell
membrane and increased malonaldehyde (MDA). Antioxidant
activity of vitamin C has been studied in iron-overdosed swine
plasma. Erythrocyte fragility, MDA, glutathione, vitamin A, and
vitamin E were measured in swine plasma with or without iron
(0"1mg/dl) and vitamin C (0710mg/dl). Erythrocyte fragility
increased from 8% to 45% in iron group and reduced from 57% to

43% in vitamin C group with dose dependant response. MDA was
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0.94%£0.05 and 1.86*0.10nmol/ml in piglet and pig, respectively,
and significantly high in pig (p<0.05). Iron increased MDA from
1.86%+0.10 to 9.46+0.04nmol/ml in pig, but not in piglet (p<0.05).
Vitamin C reduced MDA from 9.46+0.04 to 4.80%0.10nmol/ml in
pig. Iron increased glutathione from 90.12%+0.10 to 10852t
5.29nmol/dl in pig, and vitamin C reduced glutathione from
108.52+5.29 to 93.52+2.44 nmol/dl (p<0.05). Vitamin A and E
were 24.86+2.70 to 138.29%6.70uxg/dl, respectively in iron group,
and 35.76+0.60 to 177.21+2.95ug/dl, respectively in supplementary
vitamin C group (p<0.05). This study shows peroxidation of
iron-overdosed swine plasma, and increased vitamin A and E and

antioxidant activity of vitamin C.
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