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F4=A|(reactive oxygen species, ROS)$&} 37 F]
o] 9P e}, I ROSE AE FAAES FAsl0]
ebA, b, RshEal g ASAA AR St A
e g ¢ 7] el Wl AlZell es|H sz <

Ha] 2 A

Bw TE=Y T
G5 v 5 ek AW Goh e 53 BT o)
FAE SR ok ol§E, ol AgleAel elate] 7
ol MAMA esle] Ao zF o} Aol E4E 27
a7 wiEe® ol#fEla gk o]gh 72 ROS?| 7] =4
o st ke o) Stelo] BAR PAAZE FHA
71e dds A =He,
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1. HIEHZOL CHAMIZ 715

(Table 1). A28 AAZ 7] A, o]

ol shteA,

E, &3}, aela s} So] & (superoxide anion) YA S}
2 o] 74 gl AXE, 4 s EElsiA 7t
& FE glok ol Sol, 4ot dAAEE a2 vee)

a-tocoperol, B]E}] E, Z8]3 v]el]l C (ascorbic acid)Z
AP A5, AR A AR GF S| gAY
= Ao g Jehyrth 71389 EHAL g-tocoperolT} ascor-
bic acidol] 98l Z7}=]9lom, o-tocoperol, BE}E] E, 1g]
a1 ascorbic acidoll 2J3l] o]F, slEEA, 43, ozl I
3 Sole Aol Z7pEY* 7. n|szdt Aol Kupffer
cellf|A % BEE|QE=d),  all-rans-retinol 2 A3t #H 9
Kupffer cellol 4289 SRS} BAALS shtel 3}

A5 golee] Aol FHEI. wkdol, vl Dy
ST AR J%EE g AFsie] WAl
A g3} AR RS 247,

S
wAedeize] @gs Pasol QdFE £ e Fed
tHAAES] 752, interleukin-1 (IL-1), IL-6, tumor nocrosis
factor-@ (TNF-q), Z2|al interferon-y (IFN-y)®} prosta-
glandin B, (PGEy)¢} 22 % wiZHAIES] AAolck 3k «d
Tl Wl E7b #Ho #AlE didA|ZellA A
PGE® Z7He fEsislon, v& ATy, all-trans-
retinol2 X 2]3F # o] whall A|Zol|A PGE, 2} TNF-¢ < A
N ZAAAE Aoz ek 483} Ao E7k)
o] AA eos, AAEE FHe] MHC class 11 EAk9}
ZAsksl= DS presenting 3 = QlEd], HIEM D;E A
2% Aol STl MHCI) o 245 Aew
bl mhebd 9 AR we] Zl5el i
ERe Q3 WY Ve TAE F Ak Ae

2 o
gouh, olsh 2 G e F gl mlAdeaEe
A4 o] daAAE 2

roz Az olglet
2. 0|22 (Trace elements)?} CHAIMIE J|s

EA njEd 4o AZY WAAE 753 A=
HlelRl vk Fedt Aog uvehta ik mElLE F

71 B oslA AFtEl ASo] olod(zinc)F} seleniumo]t}
(Table 2). EF ofdFe] Ash= WY 769 Asls =

A, QN ARESE olale] ARE el A
ollst WY AEE WAL ATE Fel AL,
2 Qe oled Al A3t BT Axgo] s
R s s

3} 2o solEgfOl WAL SEsle Aog ey
B gEg A3 Yol Fele] BFE old xwsl
vehA] gkl Wb, seleniumo] Z® 542 Fe| of
AAENA PGE} TGF-89 A4 37+ AFeisiet”.

Table 1. Vitamin Effects on Macrophage Function

Vitamin Model

Effects

D in vitro Human monocytes
A dietary supplementation Rat Kupffer’s cells
E, C in vitro Mouse, human

E deficiency Rat

Down-regulates MHC 1II expression and phagocytosis
Increased respiratory and phagocytic activity
Stimulation of adherence, chemotaxis, phagocytosis
Increased PGE, production

Abbreviations : MHC, major histocompatibility complex; PGE,, prostaglnadin E,
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1. HEHRIO} RIAMME |5

el A e AEET A E, S et
A AVAL 750l A4 b Jabe v & Qe
(Table 3). o}52] 2GS ok ¥ AW, ¥ woz <
o vebd 4 9, dlg Sol, ueh A9 AR o
S AlA BF AIAEL] BHES A4S BT G2A
A0 54 ARES oo Julel WikE oA A4
AES] B4l e A & g,  AIDS Zelol]
tocopherol] &, ulER] E %8k ohfe} ofe] x4
uebl Ash olelst Felo) FEE fA4A W 753
A A7 F e Aot olsh 2 AzE AA
Eo] SAst ARE el 2247 Fob ulek Bl

H-2 Shwachman’s 37 31zlol|4] CD16+ A|XEe] &2}
A AQIAES HYEE G2,
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2. D229 XAMMZE JIS

o

AredAdA 2] 74 Al Ve T FHAEF
o Axgeiel AR Frhdr o] AEFe AP
AALAE LAJol vl RIZRRH], W ATEol mF
o) AHL: AQAAAE] )5S il
Taehd A AxEHE STHI7IE ASE Ha
shaL Qlekell, =91 3AjellA ofde] T dAFeE A
QAL BAES F7MIZTh. ofde Hio] AHEE
S7THIZIZ7IE sHARE QAR S olellxe Lsl Ak
AL FAES FEATIZIE ek v, selenium

o AFe AT LS S7HA7IAL F o] Al

N

BEAZIANE, w %

<

Table 2. Trace Elements Effects on Macrophage Function

Element Model Effects

Selenium in vitro Mouse Increased tumor cytotoxicity

Selenium dietary deficiency Rat Increased macrophage inflammatory activity and TGF- 3 with thyroid fibrosis
Selenium dietary deficiency Rat Increased PGE, production

Zinc dietary deficiency Human Decreased phagocytosis, intracellular killing of bacteria

Zinc supplementation Human Increased IL-1, IL-6, TNF- ¢, and IFN-y

Abbreviations : TGF- 8, transforming growth factor- 8; IL, interleukin; TNF- ¢, tumor necrosis factor- @ ; IFN- 7, interferon- y

Table 3. Vitamin Effects on Natural Killer (NK) Cells

Vitamin Model Effects

A dietary deficiency Rat Cell no. and cell-mediated cytotoxicity decreased

E dietary supplementation Human Enhanced activity

E dietary deficiency Shwachman’s SD Impaired activity due to decreased no. of CD16+ cells
E dietary supplementation Mouse Prevent retrovirus-induced suppression of NK cell activity
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1. HIEHRIO} Crsiuls 79| 715

Aol B30l e 54 vz A9 4949
AGT Frhhe RS JPARI} B Aol A5
7] whzoll olzieh. Ak} edepdzold Avhedekast oA

odopis] AR BF W elAlo] Jeld F SlekTable 4)
al

O.

o|& S0, x9lol|A] o}al, selenium, 18]35 H]EM B2 7
He W g3 A Aede] 4Al Lol Y =

7ol B, aev, IFF J)5ellA 54wt
oAl W3 A4 FEAHT Aol BEe # F=
ATEE FAA =g A sk T AT A
H e 4tel ozt nlell Bpol ZAgow ok Zha
s, 23S ) F 49 oA IEHP. Aol mlek
A9 7L Pseudomonas aeruginosa®] F-23} A28-S 7+
A7 G FAe S AeAZeH, vlEl] A
Z 23 29 3FT 750l 3EEY.

Wkl C Bl 2ol RASOIEA Atle] Yk Al
A 5579 oE7 JulAE AL YAY o4 AN
2 4 ek Afa 28k A 2AS Ak 1
% gek BER] C w3 A1) RAlo] g AR 3k
oA TFT FEHe FHAIIIE s, &St B
ARG gk G w0l oA} AN A
o vlekl cot EE HEel & A¢ 35 A, o3t
24, aElm AAESe] 2Rk dElu, oF HEE
o 2o FAsE(superoxide) PGS 7AAZIHC P
O QTR AelA Heb Col ES BES A4S
BT AL A9/ AAE Alske AR ek,
AH AIASL o9} 7o A3} ofgko] EA A3lol|A
Akl £ HEND AS ol 44 S AL A
olgka AAstaL ey,

olsh e BETFOIAL BAE Y 4Tt vl
Fisol) ofwl Jge vAAo] AL obd welAA slsk
tk. Akt vl C IL-13F TNE- o 9F 222 454 Aol

o-lN

Table 4. Vitamin Effects on Neutrophil Function

Vitamin Model Effects

A dietary deficiency Rodents Decreased phagocytosis of microbes and production reactive oxidative
molecules; supplementation reversed effects

B, dietary deficiency Human Decreased bacterial killing; reversed by supplementation

C, dietary supplementation Elderly women Enhanced phagocytosis; decreased superoxide production

C, E dietary supplementation Human Suppressed production of oxygen free radicals

C in vivo and in vitro Human Decreased phagocytosis
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