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Abstracts

Previous studies have indicated that incidence of rheumatoid arthritis (RA) is partly related to the damage of
antioxidant systems, but etiology of RA is not fully identified. This study was performed to evaluate nutrient intakes
including antioxidants, health related behaviors and food habits of RA patients and controls. RA patient group (n= 68)
and sex-matched healthy controls (n=68) were joined in this study. Nutrient intake was estimated using a semi-
quantitative food frequency questionnaire. As mean age of RA (52.9 £ 13.8 years) was significantly higher than those
of controls (48.7 £5.9 years), data were analyzed by using Student's t-test, adjusted for age. There was no significant
difference between two groups in body mass index. Compared with those of controls, frequencies of drinking
(p<0.001) and coffee consumption (p <0.05) of RA groups were lower. RA groups had lower frequencies of fruit
(p<0.01), vegetable (p<0.05) and fatty meat (p<0.05) consumptions and balanced diet (p <0.01), and higher
frequencies of fried dishes (p <0.01), and salty dishes (p<0.01), compared to controls. The most nutrient intakes
including energy intake of RA were tended to be lower than those of controls. Vitamin A, B-carotene and vitamin C
intakes were significantly lower in RA than controls (p <0.001). Daily vitamin A, B-carotene and vitamin C intakes
of RA were lower than those of control (vitamin A: RA 360.6 +£252.23 ug RE, control 844.5+426.2 ug RE, p<
0.001; B-carotene: RA 1450.9 £ 1019.0 pug, control 3968.8 +2248.21 ng, p<0.001; vitamin C; RA 40.6 +21.48 mg,
control 84.7 £40.29, p <0.001) These results suggest sufficient consumption of antioxidant nutrients may prevent and
improve RA status. (Korean J Community Nutrition 13(2): 253~262, 2008)
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A= Abaeie el o3k drtsiAlAl ] &3} A )
gol HarE i glek 5

=3 LS AR B Yol 49skE g
O] thA Mo} WS s IR AT AR 55 89
Abagle ko] A E ™ (Egan 5 1976; Babior 1978;
Halliwell 1982), o]2{gt akAejr]zhe] wjc}h 42 W@}
AAE 341713, a4 0] &4 9 G52 A& &

3= o= AR It (Merry 5 1989; Bae
S 2003).

ol A= o]n] RASH @4ks) ki (eI A, BlEI
E, B—carotene, HIEF] C 5) 5 233 daks} A A 9 A
sld ~Ed Ak AGE Thetsl o7 AT
AT AFsHA] AEHAS] F7Eeh AU ARSI o) ol

& Z10] RAS] 7} A¢E|o] RA $kakrollx] &% e}
W A9 =0 R R WekoH (Paredes 5 2002),
55~69419] oA Q] RA $ALE tho & & I35 E A
o= Ak} mRd gt FlssleEe] F-st w4
At QAg Wol AFHETE RA o] st Zlo=w B
15 31tH(Cerhan 5 2003).
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xygenase®} lipoxygenase &0l sl o6 A Akel
arachidonic acid(20 : 4) ¥} &g ° 2 A arachidonic
acid (20 : 4) 25 AJ= = 954 eicosanoid?] B43-E
A7 B2 03 AHAE RA i8] 95 a3= el
WA Fct(Raederstorff 5 1996). o2l E w3 =ikl
EPA(20 : 5 ©3) ¢} docosahexaenoic acid(22 : 6 ®3)
© HoEE 2dsks ) glor, RAS WL s =
Fr= o’} 9Jo] RA $RjollA| F=31=11 9} (Shapiro
1996; Venkatraman = 1999; Kremer 2000).

o9} Zo] RA A=2] Al SAtstAIAI] &3] H-7t
Holl = skl =) RA A= oA 74| & Fabe] A oF
=3 224 Az et A+ (Kim & Lee 2004;
Chung 5 2005) 2]l gAksl i) A et A &
Ak} A = AEETT RAS B ATk ] &3k A%
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U 2l= 200 ml & 7]50.% o] o]F 3WFE TSt
o] AE3} 319tk (Korea Aduanced Food Research
Institute 1988). ¥4 AH Y FFsh= METs) 7 &
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A 2AL FEE AAte] Q) FES HkE) 9
st 73k o 2 A E It (National Hypertenswn Center)
G B A 3] - A 2 ] AdE, ol B
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EE EAA 8+ SAS(Statistical Analyses System,
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ol MBS 2 ZABIY 01 y?—test® p < 0.05 Fol|A]
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Table 1. General characteristics of subjects

RA Control x?or  Pvalue
(n = 68) (n = 68) T-value
Gender 0.046 0.83
Male 14 (20.6)" 13(19.1)
Female 54 (79.4) 55 (80.9)

Age (years) 52.9 =+ 13.8% 48.7 £ 5.9 2.31 0.02
Height (cm) 159.2 £ 8.3 161.3 + 6.3 33.58 0.40
Male 168156 £ 1.7 1713 £ 4.4 15.3 0.5
Female 1569 = 6.7 1589 £ 3.9 30.1 0.14
Weight (kg) 57.1 £ 102 584 * 8.6 43.64 0.32
Male 6563 =106 708+ 8.3 19 0.3
Female 552 + 92 555%56 33.7 0.34
BMI(kg/m?) 225 £+ 32 224+24 70.60 0.56

1) N (%)
2) Mean £ SD

T4 Shaftol| A oAl 54

554 WA 134 o]l
ALY H AAL Fx}to] 159.2 + 8.3 cm,
tzre] 161.3 + 6.3 cmol Q3L B+t AT Aol
7.1 £ 10.2 kg, thx=7-2 58.4 * 8.6 keollth. Het A
aok AFE BATE 22.5 £ 3.2 kg/m?, TS 22.4
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Aoidate] Aesw A3=E Table 200 AABKICE 71
272l '\%5 z°‘°ﬂ 33] o]/, 13] 30 o1 +5) & st
RA 8440l 32.4%% 2" 45.6%= F
7re] Apol7} G AL, A8 52 A = A= A
oA 36.8%% thET2] 22.1%S}F F24Q1 2jo)= Kol
=] ok}t

FA9 A, FAY 81.9%%} 2] 86.8%71 73]
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P SR BE Sl vlgo] 7R ko, S5
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EUTHP <0.001). AT E A= Bl &S AT
57.4%, WZT-E 76.5%% YeR tZztollA o =3t
(p <0.05).
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AR A9 Aol HA S v w At, B
5 233.2 £ 125.7 mgol1, tiZxa2 320.1 = 273.8

mgl 2 F 7 7F] §o)Ael 2jo)E Btk (p < 0.05).

Table 2. Hedlth related behaviors and daily infakes of coffee
caffeine of subjects

RA Control ~ y?value Pvalue
(n = 68) (n = 68)
Exercise 405 0.13
regular 22(32.3)" 31 (45.6)
sometimes 21 (30.9) 22 (32.3)
never 25(36.8) 15(22.1)
Smoking 1.47 0.48
current smokers 8(11.8) 4( 5.8)
quit 5(7.3) 5(7.4)
never smoked 55 (80.9) 59 (86.8)
Alcohol 12.98 0.0003
yes 10(14.7) 29 (42.6)
no 58 (85.3) 39(57.4)
Coffee 561 002
yes 39(57.3) 52(76.5)
no 29 (42.7) 16(23.5)

Caffeine intakes
fotal subject  133.8 + 149.892244.8 + 27528 2.92
coffee drinker's 233.2 = 125.74 320.1 £ 273.81 2.02

1) N (%)
2) Mean + SD (mg/day)

0.004
0.046

=)
% able 3] Xﬂ/‘l o}‘}iﬁ} JURTA B8 vE
]_
1

O EH“XV} B85k 20tk (p < 0.01). AV
JH ZA1 9] = vIER] C, HIERI E, 2 n
—Etﬂ 0% 7 Wo| B-83la1 3= FURFAQ! nlEI C
o] Q|- 32Hro] 16.2%, T 42.7%%, thx
N Fo)F oz Eekon (p <0.001), AE-E IAY
8.8%7} H-& &) Wbt slidAakale] glof gk
oA T Hol % 3h= 2102 YERth(p < 0.01). vleR
Es} 0] 5882 skl gizrAlol ol f2)8t 2fo) &
o) x| okgk
FUARZFAIE Fet vef ) Fr)d 2 HF S vlwst A

7}, At {83k Aol gt dUHFAE B
BHEH Co) 9 HFH &2 RA A+ 1063.6 £458.85
mg, ZT 1013.8 £ 155.21 mgl =, o]+= 3= Aol

2] HlERT] C st #5521 2000 mg/<Y (The Korean
Nutrition Society, 2005)2] °F 50%°] == 0
o}, ZdF%e @A 840.0 mg, thEr~2 835.0 mg)
ArslrF ko] ok 3392 HIEN] E AFH RS (3R 538.6
mg, U2 556.0 mg) A3HdHAZE] 100% UelE A%

Table 3. Kinds of nutrient supplements, functional foods and arthritis medicine taken by subjects (mulfiple responses)

RA (N = 68) Control (n = 68) x2 value P-value
Nutrient supplements 8.47 0.0036
yes 15 (22.1)" 31 (45.6)
no 53 (77.9) 37 (54.4))
Vitamin C 11 (16.2? 29 (42.7) 11.55 0.0007
Vitamin E 4( 59 5( 7.4 0.12 0.73
Ca 5(74) 10 (14.7) 1.68 0.19
Fe 6( 8.8 - 8.51 0.0035
Vitamin C intake (Mg) 1063.6 + 458.85Y 1013.8 + 155.21 3.5 0.0007
Vitamin E intake (mg) 538.6 + 945.88 556.0 + 273.37 0.95 0.35
Caintake (Mg) 840.0 + 167.33 835.0 + 210.88 1.11 0.27
Fe intake (Mg) 93.3 = 62.59 - 2.31 0.02
Functional foods 8.43 0.0037
yes 27 (39.7) 14 (20.6)
no 41 (60.3) 54 (79.4)
y-linolenic acid 1(1.5? 2(29 3.02 0.08
EPA/DHA 2(29 - 2.06 0.15
Glucosamine 18 (26.5) 11 (16.2) 4,94 0.03
Others 6( 8.8) 1(1.5) 3.77 0.05
Arthrifis medicine 101.42 0.0001
yes 64 (94.1) 4(59)
no 4(59) 64 (94.1)

1) N (%), 2) % of yes, 3) Mean = SD
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Table 4. Food habits of subjects

RA Controls Pvalue
(n = 68) (n=68)

| drink milk or dairy products, everyday
almost always 17 (25.0)" 17 (25.0) 0.69
sometimes 14 (20.6) 18 (26.5)
rarely 37 (54.4) 33 (48.5)

| eat meat, fish, eggs, beans or tofu 3 — 4 fimes a day
almost always 14 (20.6) 15 (22.1) 0.83
sometimes 37 (54.4) 39 (67.5)
rarely 17 (25.0) 14 (20.6)

| eat vegetables at every meal, not including Kim-chi
almost always 33 (48.5) 30 (44.1) 0.04
sometimes 19 (27.9) 31 (45.6)
rarely 16 (23.5) 7(10.3)

| eat fruit or fruit juice every day
almost always 20 (29.4) 39 (67.4) 0.002
sometimes 25 (36.8) 20 (29.4)
rarely 23 (33.8) 9(13.2)

| eat a stir-fied or fried dish more than once in two days
almost always 9(13.2) 1(1.9 0.01
sometimes 12 (17.7) 21 (30.9)
rarely 47 (69.1) 46 (67.7)

| eat fatty meat (i.e. bacon, beef ribs, chicken with skin) more than
once in three days

almost always 4( 5.9 5(7.4) 0.01
sometimes 17 (25.0) 33 (48.5)
rarely 47 (69.1) 30 (44.1)

| frequently add salt or soy sauce to my dish
almost always 14 (20.6) 2(29 0.004
sometimes 24 (35.3) 23 (33.8)
rarely 30 (44.1) 43 (63.2)

| regularly have meals
almost always 38 (65.9) 43 (63.2) 0.66
sometimes 17 (25.0) 15 (22.1)
rarely 23 (19.1) 10(17.7)

| eat sweet snack (i.e. ice-cream, cake, cookies, soda or coffee
with sugar) every day

almost always 4(5.9) 6( 8.8) 0.77
sometimes 16 (23.5) 17 (25.0)
rarely 48 (70.6) 45 (66.2)
| eat various foods
almost always 30 (44.1) 42 (61.8) 0.007
sometimes 23 (33.8) 23 (33.8)
rarely 15 (22.1) 3(4.4)
Total score? 342 + 161 36,6 + 14.7 0.1905
1) N (%)
2) Min. score: 10 points, Max. score 50 points
3) Mean £+ SD

4) Student's t-test

34.38 @), A4 (3HA}r 39.6 £ 28.2 g, thRT 429 £
26.1 @), FA @A 195.7 = 72.84 g, )z 211.5 +
80.27 g) W A4 AFTF @A 14.9 £ 6.46 g, thE
T 17.5 + 8.13 g) BT - 1ke] Aol 7} sl
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Table 5. Comparison of average daily intake of energy, vitamis and minerals assessed by food frequency questionnaire

RA (n = 68) Control (n = 68) Tvalue Pvalue

Mean + SD Mean + SD
Energy (kcal) 1367.1 £ 596.35 15034 =+ 619.70 2.08 0.52
Protein (Q) 600+ 3147 69.0 £ 3438 1.59 0.25
Fat (Q) 39.6+ 2822 429 = 2605 0.72 0.48
Carbohydrate (Q) 1957 £ 7284 211.5 = 8027 1.92 0.76
Fiber (9) 149 + 6.46 175 = 8.13 2.72 0.06
Ca (mg) 482.1 £ 257.50 571.0 + 305.62 1.83 0.13
P (M) 878.7 = 41091 981.5 £ 459.46 2.16 0.33
Na (mg) 3659.0 £ 1977.52 3580.2 + 1959.62 0.68 0.72
K (M) 2093.3 £ 938.51 2378.5 + 1050.57 2.45 0.18
Fe (mg) 102 + 4.7 121 % 5.33 2.26 0.06
Zn (Mg) 7.4+ 3.61 86 =* 3.52 2.58 0.17
Vitamin A (ug RE) 360.6 £ 25223 8445 £ 4262 7.59 < 0.0001
Retinol (ug) 99.3+ 9827 1339 £ 1076 2.20 0.17
b-carotene (ug) 1450.9 £ 1019.00 3968.8 + 2248.21 7.59 < 0.0001
Vitarmin E (mg o-TE) 104+ 757 19 + 758 2.02 0.56
Vitamin B1 (Mg) 085+ 040 093+ 041 252 0.19
Vitomin B2 (mg) 09+ 0.47 1.03 £ 0.52 2.73 012
Vitamin B6 (Mg) 14+ 074 170+ 084 2.42 0.15
Niacin (mg) 120 = 6.16 135 + 6.54 2.00 0.34
Vitamin C (Mg) 406 £ 21.48 84.7 = 4029 8.40 < 0.0001
Folic acid (ng) 2062 = 83.61 209.1 = 99.19 2.02 0.85

ARl vlEM] AFHEke 3ka)to) HlElT A%} B— Ig?\l/eag.idiomporison of average daily intake of cholesterol and

carotene 2F 2 717} 360.6 £ 252.23 ng RE, 1450.9

- RA(n=68)  Confol (n = 68) Tvalue P-value
+ 1019.00 pgo 2 thx=r9] 2249 AH 8445 + Moan £ SO Mean £ SO

426.22 ng RE, 3968.8 + 2248.21 pgHth 28kl Bt Cholesterol 263.3 + 213.70" 299.2 + 1888 1.74  0.66
STH(p < 0.001). WER C 43 oA sk 406 = (MO

2108 W 84T ¢ 020 e W TR0 0% S ee om0
St Sekem (p < 0.001), &R HIERL A, B—  pea 9 71+ 553 74+ 503 195 094
carotene, HIEFY] C AFF &5 thztoll Wish oF 1/2 7 1otaiwblg) 57+ 444 61+ 418 006 095
Zo|9itt. 1 919 Bleb AFH S T 110 §2o8k xjo]  Totalw3(@ 1.0+ 107 10+ 084 005 061
2 Ho|x| okoltl A MFHEES F T 7ho) 593k xjo]  Rafows:ed 7.3+ 372 70+ 287 052 06l
= rol#| ook}, 1) Mean = SD

ATVl & FHAHE Gl 263.3 £ 213.70 mg,
i3 299.3 £ 188.77 mg), ESAHAHEAE 7.0
5.22 g, & 8.3 + 5.28 g), A B LA YAk (FAf+ ni At

+5.39 g UZr 9.1 + 540 g) 9 S EEAY

AHERRE 7.1 £ 5563 g tiZT 7.4 + 5.03 @)9] AF% APPSR n g o] vy ARl T F % Alo]A|NE, g
< 7 gl 183k Aol 5 KolA| ekShtt, HEk F 067 v} A gvke] v A

ERER
WAHEARE 567 £ 444 ¢, UOFT 6.1 T 4189, F & WS FES
03X W EAE 1.0 £ 1.07 g, U137 1.0 £ 0.84 9) s FAORE 3 okh HEAECL AEEHe] HUE
U 06/03 HlE A T Tl folak Aol7k BARA & 98l 12

Ske} (Table 6). A 9%, B, 85, A9 ) e Aol RA



o] ek vl Zloleh= 7ot W A7 XEE]
AAR = 718 AFs Aotk 55+
} 7F=2do] 9lo] RA uh ¥} o=
-4 Al EH 3l A7 K18 E Gl ot op A7) ekt A
2 WA= =2 dEloltt (Josson 5 2006). S
7] RA ﬂx}"ﬂ oAstA o 7 x| ok P T, &
o’ B/ RA XS S7HA7]
YHegloF, —E‘od S 2 o] Ak Sl 2 A Aell=
2= "ok (Stolt 5 2003; Manfredsdottlr
T 2006). & AT = 5 FA BlES St
I ozt 7R el st Aol 7h vER ] ekgkom], SES
tro] gzt ool W A oE A Q=T
(p<O0. OOl) °]:= Hazes 5 (1990) 2] 1ol A e} o]
RA Y = RA X5 otJeFs vA= 75 THst]
B ol 5] ZAME LS 7Fs Aol alok. v #H2e
A7A7} (Pedersen s 2006) ¢l 2Jshd, RA 2] 919
AEe arviEt e8|y das gFEel s T 5 3
Asllth= Bk glo] S57F RAS 1@ 117 ol tis)
A B A9 e Flow Az 15 RA 9
AQR! 1ol Jlo} AL 5783 FAg e At Y £
1] Q& Qo & AellAdE ol thigk ZAPL STt
2 AT IREe] A4S e ti2Ttell A SRt
O =3k, Ay 741 AH S SRR kel A
frelshA ]i—? Yot o= S FEolA g o] RA $xkrtollA
Aol e A|AA717] 218l 7HHQ1 AFHE AAIsHT ]
o7 Ay 4= Qi) ok 1] A& (Heliovaara
5 2005; Pedersen 5 2006)°X % A3 ] A5+ RAS)
AR 918 QRlolep| k= AlHeRIo R I &
A& Aolgtal Barste] RASE AuAdF e st & o W
A7 B Qss Agsh vk Qe gk, AT 7H|R1 e B
AF L AAFE 233.2 meo] T 2T 320.1 mgl
2 ZAE %], Manfredsdottir 5 (2006) 2] G-l
RAZA}E] 315 H ot 719191 A3 =<1 342.5 mg® Ry
of, ¥ A7 A FHERl AF ] Bl A s Z1S
zZHl = AT o= AT E AT vprlE A ] 3
ztolelA] Q3= Zolekal AlsEH, olelgt A5 7hH|R1e] A
FZe] Apol = Qlall A9 g 7F RA el vA]&= w37}t
MZ YEA veRd 5 QS Ao w A7
AT JURTA FE8-ES tiaollA AR
Hoh o] =80t B8-80] 7H w0 YR TA TR T
Ak BIERRIRI HIER C HEA =2, A thzroll A 12914
og UJ—O] E%o}i 01%\-] 014_ 030]: %xﬂe E‘d]— }j]E}-U] C
AFFE A2 1063.6 meg/dS, v 1013.8 mg/

Flf P —1*9

O
o

o

2

o1F:3) - 4o - olods - AT - HEA - 259
A T F 7ol Aol molH) Ggith. AT APFAL 9]
7129 A2 gl el F2)) sl el

A= 7+ ek B AR ERS A5}

At} (The Korean Nutrition Society 2005). 94X %
|5 &3t BlEk C, Z+r, BIER E A% 4 fﬂﬁ-ﬂ%’ﬁ

oJst =& 100% WSl o, Sakrel vt A3l A
0] Mt A3 (93.3 me)> i FEe] 207%0l S
=0} w9~ o] QiTt. Bt $hxre] o FH A ] Al F T
HE B 5888 B2 ol wov HojdH
o] it =& AEs BYle], ol SxkrtelA A
7ol gt - 2 Qe YURFAE ArHnd sh= Zlo =
el 7 QT webA o] 55 o R AT o
AFHA T ok SvkE IR FA) 8ol et gk
o] Al F3] o] Fofxfof & Zlojrt,

AT FHFE A oFEol thigh A ZAL7) o] Fof A
A ZPARE Ao B8-52 94.1%=, U227 (5.9%)
B} 2+t B w9 =240 Manfredsdottir 5 (2006)
9] Ato|A= RASALS] 57%7F NSAIDs (nonsteroidal
£ 28913 18%7} DMARDs
(disease modifying antirheumatic drugs) 8} cortio—
steroids 59 FFrlE| A S B3t Q= FoZ K
mAabA=

A5 A A, SRR th 3zl vls) 2j2ef L2
A5 RErF A AEA 50 718%] Ao AN EE B
o, H352 5 7183 524 o A AdFsk, A
AT W o e} ohekst 5418 AlFshes Rt srof Rk
191 A5# AT gy} w2 AERS Bl

1 H_AH] @ o= 7\/&].@- RA Q}Z]——T—LQ] 19 ﬁi
1552 1367.1 keal, t1F72 1503.4 kcal®
oI5k 2foli= QISITE. 12t RASE 22 =244 &
1= Sl AL &3] vl AuEiso] LEeht
| 2180] 7+E|sh=1] £3] RAZKA= cytokine?] &
o] Z7El= Al71ell 1 Ao stk ®arr) ik
(Roubenoff 5 1994).

2o] 3 AWAHEPA/DHA) 2 &5y Wols] 24
%93k 92 3l (Venkatraman 5 1999), James 5
(2003)9_ /\1/\}; /\4%3]_ %}Hﬂio] RA-/] T/d—_o_ }g]r;\]
& B sk vl Qo) B35t Gruenwald 5 (2004) 2] o]
A RASEF AR 3478 o R o3 Ak 7k2
Eio|E Fo% 7AE H3E4Q] Lyprinols okt 4
I}, 3219 62%+= RA X JmoFE9] Fekgsko] 931 38%
= oFE ARE TR B asPEA, Lyprinoke- 7] gh
PAsHAZ A8 8 o2} R ER QN S WAske]

_>i
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Asoldel axAoleta Argeiivt. 1t & At
2] Aake] A gk} thxt Alolell 2] gk o]
7} A=A okSket. RASEARS] A4k AF e A A
TEo] sl & dFAazele] A AR vaE oH
A5k Pedersen 5 (2006) 8] A7-¢ll &Jahd Mol 44
7152 AFNE B vegetarian diet®] A3 2 RA
= frolsh Bdo] gl 0% Bayo] B A A= 7
Ao ® A AT Sl
HIER AFH% 5 kst vleRvil vlekql A, B-—
carotene, HJEF Co] AF %2 Aol 712+ 360.6 pg
RE, 1450.9 pg @ 40.6 mgl 2 thx79) 242+e] A=
Ql 844.5 ug RE, 3968.8 pg, 84.7 mg? ¢F 50% 4=
FEo 2 Fo8HA Wttt o= Bae 5 (2003) 8] W=
AEAFRE ZAPHC o st i AFE A A9 o=
ol H]3l RA #xle] vlel AS} B—carotene?] HH7}
FresHAl stttk A et Askglnh g 2 /1t
M= S Eel o, rdizatel vlE] RA Skt
9] &3 a—tocopherol, retinol, f—carotene, H]E}FI
/‘\Zo] 1;]\[—01:q /\]—§]_7<-1 :,':/\]—14 I:_EL LHE].LH: MDA
(malondlaldehyde) T2 FolsH A vFER-H(Comstock
5 1997; Bae & 2003; Karatas & 2003), RA 34+
9] Al @Aksk A A 7E AlskE o] Qo] Bark i gl
w3 RA o)A 7F2E] o] =9} Hlel C, E7} vl
SHTEl A, ofA], AT, AR s o® JSTAE s A,
RAZA}FE] &5 712 E]| o] =9} BIER] C, BIERI E 750]
FrelatAl mobdat wAlol RAS) 24 (o] mimidt 55)
o] 7+Awo] #AE ) © 1 (Hanninen 5 2000), o34 x<!
RA 3215 thit o 7 3t F 5 E Ao ahxls) n]akejok
At HiEsligtEoe] T8 3 AxkE AAE Wol A
Fe= RA Eo] Y2 7107 ¥ %] (Cerhan &
2003), BAks} BleplS 23k it S Ss] 4]
sh= 740] RA/] o} e Oﬂ S22 = 707 AlgH
%_

ANt e 2

o= L}'ﬂ"/]' RA 35}1]’“01]7‘” "—WL&]@ 2 5% RA #4
- ZAR1 Ats) nlElIo] F-gk 24 9l
AL As FFusol EFA| A & Zlo|t},
T AR T 1] felsh AfolE HolH= ¢
Sk=dl, Bae 5 (2003) 8] oA %= RA #A2] 7714
AHAFE 2T 23k Afol & HolA kokrh T
Cerhan 5 (2003)U7tE. FFE AFoA® AES B3t
ofdd, 7], Wzt Al 52 FAksh v 771 S
& RA 7} fost #-do] glolom, vt YIHZF

2 Ao
u ot

o} e] HF &l WS RA LI EC] felsH)
AawE Ao ® vER) 2 Agd s sslTar Qi
o]e] A7-A M thzrtel vlsl FAlroll A HIER] A, H]
—carotene?| 3k} HIERIS] A FH o] w9~
U}. oli= A% A4} o] RA &
2 AEIZE A xs AE oA $F R ER)
ATk whebA] el fAaE S A
FgomM Ak} Uil YYIHE AT EOE

sh= o] RA 9] A8t 9 G541 Aol =&

2 oz A7k, s aa RASKY B E &5
o} A A ulEo] F 7 1 ol E BYlE, 55
9} Aol thgt Avh= ﬂilﬂ T7FAolES A3HAIA RA
o] 918 g olojali= 7P 7k AR TRRe] 9)5F ol o]
A AT 9} S5 RAS] AFAR] g eglolehs A7E
2] 5t A3 32 A 49lor ofof djgt $&5A77 2
Qsfrhar Az

-
=

rhu
g
Fo
Q

B o= RASHAEE T o2 ok AFA e ¢ 2550
i, 57, 24, ATAF 9 22 AGEHS Akt RA
gxpe] Agge] A0S st 7| Z2ARE AlwetaAt A
A= STt

1) RA $x+19] ot A5 52.9 £ 13.84] o)L tf
Z> 48.7 £ 5.94|& Aol A EWkth(p < 0.05). A
22 gkxjto] 159.2 + 8.3 cm, tiFro] 161.3 + 6.3
cm °J AFEL AL 57.1 £ 10.2 kg, hETLS
58.4 * 8.6 kg °|qltt. AAH ¢ A 225 +
3.2, 2 22.4 * 247 F 7+ 5 Aol £319
o, 2, Ale W ALFA T B el 221 2
o]f-'_ EO]X] O}OLr/}

4?&;401% EOW %}%E}. STHE B (14.7%)
13l Tz (42.0%) oA =309 (p < 0.001), A¥)E vt
A= 1S 9] A (57.4%) Boh OlZ7 (76.5%) o4
90 (p < 0.05) bl vja) tizro] A3 71
5 FrolA o= wol A FTHp < 0.01).

3) YLHZFAL HE0]E2 tzollA] FARrET ¢
F=%%kom (p < 0.01), T vlER Co H-8ul&o] 7}

% =4tk Oﬂoki—sﬂl Fok vlepa U1 AFHES
- gbell el gt AfolE HolA]| ekgrom, AehdHEe |
= 28R QT (HR 9] . 7715 A% A
H &8 3ArollA] o #3%e™ (p <0.01) FHEEE



glucosamine®] AFHIEC] 71 =30t} SAkre] B4 9
oF B-8-8-2 9490l oM, tIZTE 5% AAISIITHp <
0.01).

4) Ao A5 thzatel vls) A4 (p < 0.05) 2}
1] (p < 0.01)2) AF W7} o Abgal 5o 7184 11
719] AFWEE Yot (p < 0.05) HE4 T2 7187
=28 A 25 AFsH (p < 0.05), Al A sk
(p <0.01) kst 3215 AFsh= HIw7} stot (p < 0.01),
ARrAel Al Agr= o Aeks. |t}

5) GERdFHe SRS 1367.1 keal, -2 1503.4
keal® ko] 198k 2fol & HolA| gt} exl-o] H]
ER A, B—carotene, HIEF C A5 52 22} 360.6 pg
RE, 1450.9 pg, 40.6 mgo. &2 z+z}e] thzx A F %<l
844.5 ug RE, 3968.8 pg, 84.7 mgkht} w-$ kot
(p < 0.001). o]&]2] vlepIa} F712 12l ar Ak A5
& gk e ko7 glint.

Aol M= R A EAFRIE AP o = o gk
28] HHATS FARE W AAA dals) AA ] &
o] 7164 test7} oo A|A] Je3t AlgE 2k 9l
A A3}, izl vl RA #2ke] & vl
QL FF AF7E A xSk o, 53] v
C, B—carotene 52| &ks} HIEMTI S
Zlo] ¥ E i), wbA Al AAE
30 2 BALS) ook o] ook ALEE A
5= Zlo] wighA] & Zlow Al et B
©F 3 AEEAT RAS I A= A
O B2 RSt o= RAS] Ad e
£AF7} o] Folxjof & Aol
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