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ABSTRACT

Protein-calorie malnutrition is common in maintenance dialysis patients. Indeed, diabetic patients with chronic renal
failure are considered to be at increased risk of malnutrition. The aim of this study was to compare the nutritional status
and markers of inflammation of hemodialysis patients with and without type 2 diabetes. We compared nutritional
parameters and C-reactive protein (CRP) as a marker of inflammation in 30 type 2 diabetic patients and age-matched 30
non-diabetic patients with hemodialysis. Serum albumin was significantly lower in patients with type 2 diabetes (3.45 *
0.43 g/dL) than in non-diabetic patients (3.64 & 0.36 g/dL) (p <0.05). In contrast, the concentration of serum CRP was
significantly higher in type 2 diabetes (1.42 * 1.8 mg/dL) (p < 0.05). There were significant negative-relationships
between serum albumin and CRP level in both diabetic (r = —0.553, p < 0.01) and non-diabetic (r=-0.579, p<0.01)
patients. In diabetic patients, serum albumin level was significantly correlated with hemoglobin (r = 0.488, p < 0.01) and
hematocrit (r=0.386, p <0.01). Diabetic patients as compared to non-diabetic patients showed a significant (p < 0.01)
increased serum triglyceride (TG) (153.1 % 80.1 mg/dL vs 101.6 + 62.4 mg/dL) and decreased serum HDL cholesterol
{36.89 * 13.48mg/dL vs 47.00 £ 14.02 mg/dL, P<0.05). There were significant correlations in the intake of calorie and
serum albumin levels in both diabetic (r=0.438, p<0.05) and non-diabetic (r=0.527, p <0.05) patients. Serum CRP level
was negatively correlated with calorie (r=-0.468, p<0.05), protein (r=-0.520, p<0.01) and fat intakes (r=-0.403, p<
0.05) in diabetic patients and calorie (r = ~0.534, p < 0.05) and protein intakes (r = —0.559, p < 0.05) in non-diabetic
patients. The prevalence of protein malnutrition and the risk factors of cardiovascular disease were significantly higher in
type 2 diabetic patients than in non-diabetic hemodialysis patients. Thus, we can suggest that the higher comorbidity and
mortality rate in diabetic hemodialysis patients are partially explained by malnutrition and inflammation. (Korean J
Community Nutrition 10(5) : 693 ~699, 2005)
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Aol 30 keal/kg/d ©1v, 604 w5k AF A= 30~
35 kcalkg/dE A& 3 2 (National Kidney Foun-
dation 2000), B2 QATol|A AEA Fxe] GF AHFH
g2 30 kca/kg vIREe 2 YERH (Locatelli F 2002),
Burrowes Z(2002) 8] |7-o-= 22~24 keal/kg/d 2|9t
o2 yeh P\ stk 53 2318 As}, AApERA digk Q1
ARE 9= So] tjeksh Alof o] WA GA| AR

ojgto 2 MHsH= Aowe BuEy oh(kizler ¥ 1999).

olg| gt JYAYL JdH AR A%t "HYrlv 2 A
3t W ASHESS fUslel FAERE] fFEE 2 AFEES
Z7M71E Aoz ¥ E 3 Y Burrowes 5 2002).
Fio] Q= FAEAIe] A T ksl FA Al
b 270l ATl AR A S A Rzt He
$7t & Ao2 By} (Biesenbach 5 1999). A7)
& U Fu SR vge #xke) vlnsle] &
3 AMEES Hole Aoz 4EA Yo (Kim
1996; Cano 5 2002), FEAZ7t o159 AMEES F7F
AF1E AREAQA gloz AL3IGE TheAdo] AAEL
o} opx] HEs) FHE vi= YItH(Cano & 2002).

g A15-A gzl glo] A¥dA A FHF 2T
AFge] 28 gloE A e, Wid Adaddicw
Q13} o] 59 AJLEL 9% 2, YRS 10~2081¢) B3k
H]golth(Cano 5 2002). HZ ATl EFuksol A
Faase] APLE $7HE Agshe T2 3R A
AEEA, TR dFRkeT dE AEaAE
Eoll tigt A 4] #hs] AsE 1 QtHKopple & Ma-
ssry 2004). F48x}] AFHE-S AgHAgcw A%
AFFES F7MA71H, ol 8% JH 2 FFHE
Ehlis A REs 93 JdBdE veplle ZAe2 ¥ 9@
o} R4 gt 9lo] ©]&uF MIA syndrome Mal-
nutrition (G%E%H —Inflammation (¥3%) —Atheroscle-
rosis (BW7A3D S0 FAlo] Uehths a4 e,
olgfdt AL AT & AFGES wolv FE ¢
Qlog HAmxy 9t (Kopple & Massry 2004).

Fgxle] A9 dukelel Hjs) ¥ A% T 9
57t A4 4] o) B Ao YEhy, 38t
AP 919) oF 70%7) AP AA AoZ By Hi §]
t}(Johansen & Birkeland 2003). H|E YAFN F 3
Ze] AEBAE AT st AT A= obF vEst
Zat, oj2]dt QTES v o T AR Pzl H9-
vl gzl s Ad@Age] dPErt A4 Jerd A
< A A58 # Atk

9o Ao AT $ixte] FPEFH & AVE
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YW oo [0 mR r ox

e 929 BRATE LA, HARHY
o el o} Wue 27} REG Aol A2

Toll A Gokalz= chila gk Ay B ol e
RS 8T

=}
A%7F E 7 Ugol AAEHL A
o (Ikizler 5 1999), AFAE o= B 8RS 7
FEF 9 S Aol ngedAl vlE UL &
02 &5 1 tHCano 5 2002). & AFolA= 74
4 48 o] e 84 73 dxrol fle
To7 BRIl T 79 JdH 9 d3AEE vias
B1 7F Q7o) AT HAE dolHsith o]F T3 F4
gale] APgEe] AREA FFE v ¢ e FEH
L AZA el Fiaro] viXE F&el] gl Lotry, 2
wo] AT Fxte] Jodeiel AFHHE s
o 2H APLE e HAA gloz FAed F Qe
Zofl tigt 7HdE AAIBR A} B1GiT

g

1.4 %

FAgstugdelr] RS ke BE 9
A (3079) 7 vl $ARE(307) o8 EHe] &
T A3t i A B JBEE AT 64.6
1044, 8232 60.3 + 12.74) Qickh EAF 8=
wBRrelA 177, BlgagArelA 20803, o}
A= Fa@ATelA 139, Bldadxiolr 10801
o} tiide] © RE k= F 33 F4& At dqlch

2. AN MAE ZA

i SAA A} A71E ATsle] 297k HHS
A& Aa AF A% AR 71YSES she AA1E (Food
record) Walg AREEIGITE FAUT vFAY] HHH
208 7Aetsle] 29F 19 F4Y, e 315+ vlFY
Yol HEE Ak oo At nHUE A A
7} 7158 A AFE AAAE UgE ZFg3] 7158 +
AEE 24 whgel dis] 833, 719) 3 Aol o
e st dABe) ZIgHEASA Erlisk] A v
A Ao zk xpe] A3 dist JddeE Atk
qFeke] 248 CANpro2.0 (AE7FD) & o) gslo] dF
o} A s FAsIIt

3. MNHIE

gzpe AF-AFE SN oA, AT F4 J$Y
AAFE 71Eo2 stk datgate] 2EAF%E BMI

ks
d
+
1



(body mass index) 228 7|50 % 3}gion, oz} At
9 EFAF %= BML 218 71302 1)

4, A QI AN HA

i 2] FF 4, FolEld, YAEN A 39
85 2434 (Blood urea nitrogen, BUN), 8% Z+§, 9,
s, FUTF, ZUAEE, IR, duteas) C-
reactive protein (CRP)& ZAl8l9oH, 8% LDL £
2HE, HDL SHAHE, FAEE 3331 g5 2
FE AREHN 247 AR o] g3t €% Qs 7
F TAF ¥oto] Z¥—< AFE-(calcium phosphate pro-
duct) & 78131 2m, FUa4+= Y3 (ymphocyte) 2
WEE(%) ol F BETF(WBC) F(cells/mm®) & Falo] T
33t

5. £ MET(Kt/Vurea)
Zt 8ixke] B -G (Kt/V) = Daugirdas 5(2001) 9]
A& A7 A2 A T8 o] &3}

6. 31 24

BA L2302+ SPSS 10.0& o] 831dth d—]
T B2 i vlwolE student t—testE o]-&3}1]
A8 e, 5 9 M43 A#E-A o= pearson’ s
correlations ©]&3}it}

2 1

1. Bh-HISE FHFN AAe] AHAG Hi

FudAT] HF AFL 64.6 = 10.44), v A
79 H7 dFL 60.3 £ 127HE F 7719 f93 2}

& d9oH, AAFREBMD, E2AZF%, Kt/VIHE
HA] A 2po)7t vehtA] Skt (Table 1).

2. Fo-tFgh BARY AR PYHL H
HguAlre] 84 497 (3.64 £0.36 g/dL) 2 B

o

Table 1. Pdfien’r characteristics (Mean + SD)

DM (n=30) nonDM (n=30)
Age years 64.6 104 603 *+127
sex ratio M/F 17 (56.7%) : 13 (43.3%) 20 (66.7%) : 10 (33.3%)
BOI(B’\X/}’Y?;S)N% 1025 +129 %9 =115
BMI? (kg/m?) 22.37 = 3.41 21.06 = 251
spKt/Vv® 126 = 0.21 151 = 068
ekt/v* 1.10+ 0.8 1.31 = 058

significant difference with non-diabetic patients. *+: P<0.01
1) IBW: ideal body weight, 2) BMI: Body mass index, 3) single-
pool Kt/V 4) equilibrated Kt/V
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A (3.45 £ 0.43 g/dL) B} FrH o2 Egrom(p<
0.05), 8% AdotEld IA] g FxFN Fo3 o
2 A YeRtHp <0.01). EAFH A d4F 4L 5
AE B AN FFoz W et o (57.8 +
17.09 vs 71.8 £ 14.9. p<0.01), @ATA JFojj= 5 F
ol #2121 A}ol7} IS TH(Table 2).

8% ZF FAE 3R (5.06 + 0.74)0] Fxd
AR (4.36 + 0.67) o vl&] FelF oz FA Vel p <
0.01). 8% Zw FXde F #9) #9439 217t Q)
Rort, Akl FudrRr(3.75 + 0.93)0) Hlgwdt
AR (4.55 + 1.58) ol vl&l WA Yeltod (p<0.05), Z
F—2% AF=(CaxP product) 9] Dudrlrols §23
o2 A YeRttp <0.05).

¥4 C-reactive protein (CRP)& @i:3ia}l 142 +
1.8 mg/dL, Bl =dAZ 042 + 0.53 mg/dLOF H|Fx
FAkrolA Aoz WA YeRdthp < 0.05).  Z4
2HEL FudARE 166.7 £ 35.0 me/dL, ¥ F=datE
160.7 + 24.9 mg/dLZ #2AQ z}o]7} giglovt HDL
ZYAHES FudAF(36.89 + 13.48 mg/dL) o] v]F
E8A(47.00 £ 14.02 mg/dL) off B3} FrejA o viA
WERGTHP<0.05). SR FngalFolx] 1531 +

Table 2. Clinical and laboratory data in diabetic and non-
diabetic hemodialysis patient

DM (n=30) nonDM (n=30)
Albumin (g/dt) 3.45 + 043" 3.64 +0.36
serum creatinine ( zmol/L) 6.83 £ 273" 9.82 + 2.48
preHD BUN” (mg/dL) 57.8 £ 17.09" 718+ 149
postHD BUN? (mg/dL) 268 + 145 27 £96
potassium (mg/dL) 4.36 £ 067 506 + 0.74
calcium (mg/dL) 8.70 £ 0.93 8.69 = 0.90
Phosphate (mg/dL) 3.75 £ 0.93" 455 + 1,58
Calicium X phosphate 320+ 980 300+ 124

product

e 1514.6 = 3628  1309.1 + 408.9
CRP* (mg/dL) 1.42 +1.83" 0.42 = 0.53
chol” (mg/dL) 166.7 + 35.0 160.7 + 249
LDL® (mg/dL) 103.1 +37.1 95.6 + 24.5
HDL” (mg/dL) 36,890 + 13.48"  47.00 % 14.02
6% (mg/dL) 153.1 = 80.1™"  101.6 + 62.4
Hb” (g/dL) 10.31 = 0.94 10.22 + 1.45
Het'™ 31.18 £ 3.4 31.03 + 5.47

significant difference with non-diabetic patients +: P<0.05, *+: P<
001

1) preHD BUN: pre-hemodidlysis blood urea nitrogen, 2) postHD
BUN: post-hemodialysis blood urea nitrogen, 3) TLC: fotal lym-
phocytes count, 4) CRP: C-reactive protein, 5) chol: chole-
sterol, 6) LDL: low density lipoprotein cholesterol, 7) HDL: high
density lipoprotein cholesterol, 8) TG: triglyceride, 9) Hb: hemo-
globin, 10) Hct: hematocrit
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80.1 mg/dL, Bl@=dkFeA 101.6 + 62.4 mg/dLE,
FudHry FA4AY] f8e2 w4 YRtk <
0.01). oo EYUu74, LDL 2YAHEH RIEY),
AMIEARE F F3hl F2A) xlo)7t vehtR] kgt
(Table 2).

3. Bh-tiPh HAEN AR AP o LUA A Eip
2 MAF

FrdAhre] 19 ¥ A3 9% 1472.2 + 155.05 keal,
H GR84S 1564.3 £ 280.8 kcal2 H-2)2Q1 2jo)=
Ao, o|F @rslEy Ty, Au 4 g 47
60 : 16 : 243} 66 : 14 : 208 et}

EFAIFTTE 19 8% 4TS T 25.68 + 3.52
keal/kg, Bl3wdAt 27.70 + 3.30 keal/kg o 8 B3
Azl v)3) vjgdkate] Q= QFHe] FFoz w4
uvebstth 18y ZEAFE 9ide) A%y F 9,
Ape) HHFE 7 T 7S] 5291 27 ERER] st
o} E3 & 9uld AHFS SEY 9dy A8 ¢
B2 1pro] vlws) & AgME F 7 ) 723
zpo]E A 4 g TH(Table 3).

2w a

4, JYYE BARNES FTNENQ YT

Frgabror B3 48 559 CRPE 3 29 4
ABAA7} EPE o (r = —0.553, p < 0.01), BlF Tl
M= A 7 &9 AR = ~0.579, p<0.01) E B
RcH(Table 4). 72} CRPY} slRZ2H] 3nlEa™ £
FAAHE 4 F da759] $AF F249L JeRtR|
24T (Table 4).

ojuto] G FRFOIA FH dRTL HRITHI(r =
0.488, p<0.01), 3lPFEAZ (r = 0.386, p<0.01) 7} 73t
9] FEABAE VERICH, v FM T B
Boo Rl =0.380, p<0.05), SEIZA (=

A

[¢)

Opn

ue

0.405, p<0.05) 2 3 A#AAE eI

5 @% X OHI MY, BL0E HATH AYEYYY
gy

g AFBY Y dN w5 AT = 0438,
p <0.05) % H| LA (r = 0.527, p < 0.05) 9N BF
oAl ko] A&BAE Uepty. 8% CRPE 3@zt
oA d3F A = -0.468, p< 0.05), @A A3
(r=-0.520, p<0.01), APAHZ (@ =-0.403, p<0.05)
Table 3. Dietary intakes in DM-nonDM dialysis patients

DM (n=30) nonDM (n = 30)
E”igé’(/'sggw ) 2568 + 352"  27.70 + 330
Energy (kcal/d) 1472.2 + 15505 1564.3 + 280.8
P’?;e/t‘é I?r:\)/v . 1.06 + 0.29 097 +0.18
Protein (g/d) 60.79 + 1298  56.32 £ 14,12
Animal protein (g) 28.73 + 10.58 24.04 £ 8.93
Vegetable protein (g)  32.07 + 664 3229 £ 10.78
Fat () 4126 +13.46 3574  16.85
CHO? (9) 23292 £ 3158 260.71 + 61.19
CHO: protein: Fat 60:16:24 66:14:20

significant difference with non-diabetic patients *: P<0.05
1) IBW: ideat body weiht, 2) CHO: carbohydrate

Table 4. Pearson’s intercorelation between CRP and nutritional
parameters

CRP"
DM (n=30) nonDM (n=30)
Alb? ~0.553"" -0.579*"
Hb” ~0.204 -0.085
Hct” ~0.255 -0.224
Chol® ~0.015 -0.253
e 0.047 0.104

+*: significant correlation at the 0.01 level (2-tciled)

1) CRP: C-reactive protein, 2) Alb: aloumin, 3) Hb: hemoglobin,
4) Hct: hematocrit, 5) chol: cholesterol, 6) TLC: total lympho-
cytes count

Table §. Pearson's intercorrelation between dietary intakes and nutritional parameters

DM nonDM

Calory/IBW  Protein/IBW fat CHO Calory/IBW  Protein/IBW fat CHO

Alb" 0.438" 0212 0.148 0.194 0.527" 0.359 0.075 0.160

CRP? -0.468" -0.520"" -0.403" 0.043 -0.534" -0.559" -0.169 0.182

Hb” -0.127 -0.275 -0.092 0.023 0.378" 0.483" 0.440" 0.230

Het® 0.073 -0.044 -0.089 0.144 0.453" 0.521™ 0.427" 0.331

chot” -0.189 -0.261 -0.116 -0.225 0.277 0.201 0.435 0.132

LDL® -0.277 -0.234 -0.078 -0.465" 0.098 -0.015 0.280 -0.09
HDL” 0.142 0.165 0.183 -0.243 0.349 -0.060 0.052 0.520™

G° -0.102 -0.073 -0.212 0.468" -0.186 0.110 -0.185 -0.174

*! significant correlation at the 0.05 level (2-tailed) *=: significant correlation at the 0.01 level (2-tailed)
1) Alb: albumin, 2) CRP: C-reactive protein, 3) Hb: hemoglobin, 4) Het: hematocrit, 5) chol: cholesterol, 6) LDL: low density lipo-
protein cholesterol, 7) HDL: high density lipoprotein cholesterol, 8) TG: triglyceride



3 FYAQA S9] ABBAE BP0, HPaTR T A
t QA F( = —-0.534, p<0.05), TFid N =
-0.559, p<0.05) # F23 59 AAAAE Bk
3 SRS 2RIE v PRl A3 = 0.378, p<
0.05), @88 (r = 0.483, p < 0.05), A = 0.440, p<
0.05) AHZT 4o AAAAE Jehgo), izt
TolAe SR EZRT Foka AFTF 719 F-93Q A
7 YRR gttt dF sntEaRe A Hguadat
oA B (r = 0.453, p<0.05), &¥A(r = 0.521, p<
0.01), A% (r = 0.427, p < 0.05) AH 3} ko] AztaiA
£ Jegloy xRl dA] A0 AR
o] WA sttt T FEAHE FA= vFudAt
oA A AHBT RF-2FA &Y AR (r = 0.435,
p <0.05)F YHepSIth EF T4 FudATelA
BrshE AHAFY 4 A3 = 0.468, p<0.05) S
el oY, Blgndiltel s foael Aaade) W
=2 ogket. et vigndiRlFolrE BdE 3%

% 93 HDL SeXHER1 73et kel e« = 0.520,

p<0.01) 7} YEFHTHTable 5).

[

At
=]

FARALY] FWHFHE HIle] 2 o] ATolA o]
Y 9l 9 8% FS4eE Busl skor (kider 5
1999; National Kidney Foundation 2000), fX] §d=
A x5 o E subject global assessment (SGA) &
o] &3t FEI}t AT FEE o] JPuzE o
30% Axeol o)]2= Ao g ¥ uAHCoffman & 2001;
Nakao & 2003). £ @5} chld Jokdz= &
A3z APFES F7M7IE FE 2902 dBA =
Hl(Szczech 5 2003), B2 AFolA FGoite] A3tg Q1
3 "dY7]5o] A3lEe] 4FukE Foll 2d f4E ¢ A}
TEo] SUlEE Aow F2&y Yoh(kizler S 1999;
Grodstein 5 1980).

w A7A A EAFA BAE gdor AR A
g2 AFF 30~35 kcal/kglBWe m]2)=] #3h= 27
keal/kgIBW w]9hs AFst5ion, @uade sB3a 1.07 gke
ko g HHshe Zog veht 548ixte] Iy
A 58 Busdhe tE A7EY A1 292 B
FHKim 5 1996; Cano 5 2002; Grodstein 5 1980;
Ikizler & 1999; Kopple & Massry 2004). €3] v|%x
Aol vl Gl 9% AHAFS foyos v
A Vel en, % i JdeHE Jehls 323 ¢

Al - &A1 - 2AE - 697

1, AotEld G B BxlEelA foHoz B
Ueldth B4 A 8F QAAAFAE dn BaFFoA
TR A veRtoy BB dld HFse £ 7
7He] f97 Apolrt U] 9kgtrh(Table 2, 3). Foley
5(1998) 9] ATelME il o] AHlNE 73
T GF AF T2 AYRNES) IAAHA JFE A
= 202 RYET itk F F F 749 vula HF
#e3 o7t AAANE Gl Y odiul ¢
3 ol Jode] AR FFo] FFor I
< 35 kcal/kgIBW ©|gte] @343 HFoz Q& A
$h Tl o] ggo] A3 7] iRl Rog Aztdn}
(Slomowitz & 1989). FxdA73 vjdudxF v 5
oA dFa 5 dFvlo] §oXQ ko] AABAE
R ZE o]F e ke ZAR B ¢ Qo

£ A7 8F SRS FuTd HdaT BRFEA
RN, utEa R FoHQ ¥ FAHAE B
o, o]u] Locatelli 5(2004) 8] GFolx =4 5kx}o
3 A2 Aske FHET AFLE Fo1e e A
FEAZE Ao] SE R w2 Aol Yehd g
MEA Zixte] GF AF FFHOT AT F g o
AXE 829 Gode B ol HEI ALE =
Tholl YL v = F2F 9910w B 4 Qr) B3] g
& AR A 4% AT 98d Qe v
= e 88 9 v Jeh, o] S 93
AA] HG @xbrel H]3) £ 207 F39n

Kalantar—Zadeh 5(2003) 2] A7) $41 54 3z}
o] A5 GG Pz} 5L 53] FulEE= A
oz RyHIth dFo = A FLHE - FA7
Hhg-(acute phase reaction)©)2ty sh=d], A 9= ut
o] AHHEA g2 F7 FA7] diE Lo
7} Bt Park & Kim 2004). gutdg oz A
S Al Aol §47] 99de 3L Fo07) 1,
Fo g drul EFAHY T A ohad g4
2AIA HE AoE dEA Qinh ol A} ddoy
BAEE 5 34710 Bad dula L Yste] YR

==z

LU G 1 o

_—

Gl
o3
=]

o oo off

WY B FAsD, oY oulile] F47lel Waw
WIS YY) WE Rz A ok 347 @

=

WA o= C—reactive protein (CRP), 3 amyloid A,
Haptoglobin °] 3129, o]F CRPE 3FHks ¥ 64
Zk oldle] 1000H] o) F43 S71E BolHA A% wl
A7 3R Aolrt glol dEAQ FA47) duAw d
2 o457 Yrk(Park & Kim 2004). CRPE: 7% A}
R 97) A5H SxpelA vlnd A Ushle Row
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By Fn dF A7 ATY ?%ZH 35%¢°l4 CRP7}
FeE o], BAFENERA ] FS3EIZE B He A
o2 Budt b Itk (Docci 5 1990)

£ ATl FA8Ae] A5 AEEH EF CRP 5
TE ANE A9, dudAee 8F CRPEEV H3e
Aol vlE) S g EA vehdon(Table 2), F
T 254 CRP ¥&9 8% ¢7% $5x Y7o
A 9 4BUAE vehhel, eud-9F Jopuze
AT ¥F By Jpgd 2R WY IFYAS
35 Hole= v A+ (Kalantar—Zadeh %
2003; Qureshl 1998; Sethi & 1988) Ux|ak= A3

g Bolu) ueby Fiegiale] whild - of gzl v
2 326 vlE f-9deg & CRP 55+ %Y
gxtoll QlojA FH AT & AP0 E g
g & Qe Aoz oFE 4 Sk

Cano %(2002) 2] 7oA F4982} 5 FdAe] 3
S v Fxpol] vis] A ookl WAy Wt &
AMREL =2 Aog »uH v 9k Foley —0—(1,998)4

AT B7|ARA Fxpe) AP oF vk AT}
’ “"%‘ilﬁc’ﬂ o3t AP AAAE o2 By Qled, B

2 I AAREE HEHA HFT AFES Fole 59
Az AR, Gr Bk A Pt U= d
A gkate] vlE] %“*‘5«1 A=t A9 F7kskd
JYRARLBOE Y AFFE] Foldly RO FE%
2 UtHlLee & 2004). ¥ dApoMEe FudAr &
F 34 Aol v«]’ﬁ._i 7 vehd vbd HDL Z3
2HES FoFoz A el B ATl E5
7] QAR= EF X 2AE WA FUARE F
sk 202 yol, Fudare dF Ay 539 X
ol o3 Moz w H¥H AP HPYE =Y A
o7 AFE & Qirt

CRP7} J8aAAS ) AFHo=E njd F e 9T
sl B A7E AHEdE, Torziwski 5(1998)2 %
7] A3} vehd R0 CRP7} AAHASS 83l
I, 34 AT Mo] dojukes A3 A ¢A CRP7}

£ Ao2 Hol CRP+ AR & &9 dglo] &
% Qlthe 7Mdo] AAIE vt gltk(Lagrand 5 1997). Pa-
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