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Predictive value of ultrasonographical assessments of carotid artery for cardiovascular events in patients
under hemodialysis - add on comparison with stroke patients
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J ik 11998 A5 2004 DI Y e T SHENIRE SR & fiAT U 72 MEGENT A 104 61 (BB 1% 72 B, Aok
32 B, TPHAERE 63.0111.2 %) 2R E Uk, FIRHYNIC Iz SHBIIRE ¥ 1 % fifT L, eGFR 60 mL/min/
1.73 m* DL EDIEE AR 48 6 (B 36 i, Zoik 12 6, FIHH 66.0+£7.7 1%) & ik L 72, #SHBIIRD IR
HEEAREMT), 75 —22a7(/PS), LYAY VA« 4 vy 7 Z(R1), SRS, 75— 7 Ok
7 ERME - ML, Pk CPIBIZEIIN 37.5+£22.9 H) L OBEPEZ G L 72 WIS, RENT B %2 8 A
BE L HERBNBEIC ATV, IR e & s L 7z,
## B :PS, RI MWEMEDMIEENT EE TIRAEIC CVE DFIENE { (p<0.005, p<0.05), PS il <13 H M
% CVE FHEDBISE S N7z, HERHEREIZA P RRICIER T PS & RI VERICEET (p<0.005), HAMHE L Dl
EClE, PS & SHBIIRIAZE N EIRICHETH - 72 (p<0.01, p<0.05), F7z, hard 77 — 7 \IHMERFIHAECRGAR R
XD OERICS 7 (p<0.005) , LA BN T soft 77— 7 L HEIRFEAEH (p<0.05) B L VN hard 77— 7 &
BEHTAR O G 2% B (p<0.05) 2 @R 72,
#OSRIMOBHTIEFZ TIZ PS & RI DFEMEAS CVE DY X7 L0, PS @t THBIC CVE %2 F8hiE 7 5 fEkalk
P S T, £, GARIRHINARE R & MO BRI R CH > 7208, HERFWIREE PS, hard 77 —7
B, SHBINRBEAER 2 E OB RRINZ RO, BIIREL ORI RE S 17,

Background : The prognosis of patients on hemodialysis (HD) was determined with respect to cardiovascular
disease. We analyzed the relationships between several parameters of carotid artery echograms and cardiovascu-
lar events (CVE)in patients on HD. We also compared the characteristic findings of carotid artery echography in
patients with stroke and patients on HD.

Method : We enrolled 104 patients on HD (male : female, 72 : 32 ; mean age, 63.0£11.2 years)and 48 with
stroke (male : female, 36 : 12 ; mean age, 66.0£7.7 years) who were admitted to our hospital between 1998
and 2004. We measured intima media thickness (IMT), plaque score (PS), resistive index (RI), common carotid
artery (CCA) stenosis and plaque echogenicity using B-mode ultrasonography. The correlation between carotid
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artery echographic findings and CVE were analyzed over a period of 37.5%22.9 months of follow-up. The char-
acteristic findings of carotid artery echography were compared among groups of patients on initial HD (iHD)
and maintenance HD (mHD) and with stroke accompanied by eGFR >60 mL/min/1.73 m?.

Results : Both PS and RI significantly correlated with CVE (p<<0.005 and p<0.05, respectively), and CVE
occurred at the early phase of follow up in patients with increased PS. Both PS and RI were also higher in
mHD than in stroke (p<<0.005). Both PS and CCA stenosis were higher in mHD than in iHD (p<<0.01, p<
0.05). More hard plaques were identified in patients on mHD than in those with stroke (p<0.005). Multivariate
analysis showed that the numbers of soft and hard plaques were significantly associated with CCA stenosis (p<
0.05) and the duration of dialysis (p<<0.05), respectively.

Conclusions : Increasing PS and RI were powerful predictors of CVE in patients on HD. Atherosclerotic
changes were equal in patients on iHD and those with stroke. Plaque score, the numbers of hard plaques and
CCA stenosis were increased in mHD, suggesting the development of atherosclerotic changes in patients on HD.

Jpn J Nephrol 2010 ; 52 * 505-514.
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FINZENT BE TILLIME A X > b (cardiovascular event :
CVE) DFEhEAEIEDS <, /DY (cardiovascular disease
CVD) @M PHREZHTEL TW3Y, %7, BB IHE
(chronic kidney disease : CKD) &35 TIXBEHTE AT D> & B
IREEAIRZ SHERE L TR D, ERBEREIET T 513 L
CVD 2 X 2D EBE LB DI ENHS LR 5T
%39, L7d3> T, CKD BN T BIIRME(L O 3
EZDOMNEWEELFETH 5,

IR L DR & U<, EEERA, avva—si
JEtREk, BRSLIBINAE L, IREMEZL Eb i on
203, 77T S EHIRE FEMR A IZIHMRENTH D, #IR
BALOBEZAL L L THEFROIES OfllE, 77 -7
HPH PR DB, FRSHEIIR O fesg e 7 & O JIE DI A HE T,
IN5ld CVE DFHRAFEALZ I EPHESNTY
257 & 51z, SV A R T I —KIC & ) MO RE
HHRET, Sk 8T A=Y —PRIBINTV 5,

ARWFZEClX, BITERFICE T 2 SHBIREE 2 L O R
EHEPICT B ELEDIC, DX LTHEA CVE DFEhE
TR FEOHEE & B9 2 7>, i 1 SHBEIIRE & 2
TUTIERI 2 R L, H—fask % s m S BIZENZEE LT
AL 72,
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HRELVFE

1. & &®
1998 E2> 5 2004 £ DRI Y e CSATIIREE S 2 fitifT L
T MAOENT RS 104 Bl 2 AFEONRE LT, T, &

BH OEBIREAAT ORI Z G § 2 72012, [
AR - CSHEBN IR 5 0% & Mif T L 72 B0 9 B, B O
g7 v 7T = Ml & #HERCR BRI A (eGFR) 27 60
mL/min/1.73 m> PA BT - 72 BHERE D57 X 17z gz
FEGIOFT R L B L 72, &8, UPECIkMANREIC, B
BRRO A IO L TURNHE 2SR TE Y, A%k
TR D% A S BENETH D, MHEESICMEL
B TEwI L2 MHBR2ICMRL 72,

MAGENT BB FEDO RN B 72 6, 2otk 32 i, FH4E
filx 6321112 K TH > 72, KB A 4 (end-stage renal
disease : ESRD) D JFUE B %, BHEIRIEIEROE 44 41, 18H:%
BRAKEF A 22 9, EFE(LIE 8 il 7 &£ Cdb > 7z (Table 1), ¥
7z, FEENTEGHERN 59.12679 A ATH b, EAMARE
GENTHIR 6 A HAN) 59 B &, #ERFIRE GENTHIR 6 27 H
LU E)45 Blo> 2 B2 TRt L 72,

AR i GER A 2 M As b B AE) 1 48 foilT, PRI Bk
36 B, 2tk 12 B, PSRRI 66.7£7.7 1K, JEELINN ST
77 v — N MFEPERREZE 20 B, 7 7 FRE%E 14 4, DJEE
IMFERAE 7 0, Wi 3 4, Zofh4 il cdh-o7-, =,
AR RIS 1 17 BIOBERIE D & F T e,

2. /5 &

A. BEIHE

1) Ik

SHEN IR 5 MM TR 1 H M o I i T [ %
ZEC LT, BB, iE 7 V7 F =Vl 5D eGFR I,
H A i X SR 22 B2 DRI L 72 HA NI SGT GFR #E
5120 (eGFR (mL/min/1.73 m?) =194 X Scr™ "% X Age ™% (¢
M1% x0.739)) 2 TR L 72Y,
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Table 1. Patient profile
iHD (h=59) mHD (n=45) total(n=104) Stroke (n=48)

Number (male/female) 39/20 33/12 72/32 36/12
Age(y) 64.5+10.8 61.5£11.7 63.2+t11.2 66.7£7.7
Time on dialysis (mo) 1.6£1.0 70.7+68.8 59.1%+67.9
Smoking presence (yes/no) 17/42 15/30 32/72 14/34
Hypertension 45 38 83 36
Diabetes mellitus 29 14 43 17
Previous CVD 20 22 32 15
Cause of ESRD

Glomerulonephritis 11 11 22

Diabetic nephropathy 30 14 44

Tubulo-interstitial nephritis 1 0 1

Nephrosclerosis 4 4 8

Others 3 8 11

Unknown 10 8 18
Laboratory findings

Hematocrit (%) 26.7t4.7 29.7+4.1 27.9+4.7 42.3+4.2

Total cholesterol (mg/dL) 181+47 177+38 179+43 205+34

LDL cholesterol (mg/dL) 114+37 106+32 111+35 130+33

Triglyceride (mg/dL) 13868 148+103 142+84 156+87

HDL cholesterol (mg/dL) 43+16 49+17 4617 47+14

Ca(mg/dL) 8.3%+0.8 9.5+1.1 8.8%1.1

P(mg/dL) 54%1.7 49+1.7 52+1.7

intPTH (pg/mL) 270+166 157+135 225+163

iHD : initial hemodialysis patients, mHD : maintenance hemodialysis patients, Stroke : stroke patients with
eGFR>60 mL/min/1.73 m?, ESRD : end-stage renal disease

2) SHEHIRE SR & 2 O3

71 7 tL# SSD-5500 % V>, 7.5MHz 7 0 — R ZA{lif]
LT, ZAML 7-FRR M A e fli oY U T % fafT L 72,
Fefiiltx B &— FIZTHEA D RFAE IR (common carotid
artery : CCA), 4y, WSHBEIAR (internal carotid artery :
ICA) 825 L, DUT oEEZ v CEH L 72,

(D 4 5 44 )2 (intima-media thickness @ IMT) @ 7°
7 — 7 %R < CCA O NI K & 4 (intima-media com-
plex) DEZ % i OSEEIIRCHE L, /45 CCA O IMT fE
D) Bz 7z,

@77 —=272a7(PS) : /ifid CCA & ICA IZED 5
N577—7ROMME LT,

Q@77 =7 O D EFE O D, soft, intermediate,
hard, mixed, ulcer @ 5 B8 L CRMli L 2%,

@HHBEIIRPAZSE © CCA DOPRAZRITMTAIRG L 1 TR L,
FEA DMz F v 7z,

GLYAZ VA AT v 7 A(resistive index : RI) : K
MIMERILOIREETH % RI %, MIEEE b LI,

RI= (i1 & — 27 I R — AR A I 2 L) /1L

A HA & — 2 s

DATHEIL, LD PHEEZREME L7,

3) TV FRA Vb EFH

IV RARA VY MIEGENE L OIEBFUNOIMNE A XV k
(CVE)DIERE L L, DA%, PRiME, DLAiMZE, A,
FEEIRE R Z &7, PRIE, BEERE X OB~
DT V5 — M THEZT > 72, BIEHIRIZ 2007 455 H
¥TE L7,

B. M&EENEEICH T D8R

SHE IR S I TFF & 75287 A — % — (IMT, PS,
RI, SEEIIRPEZZHE) DA% M Wi R T 3 2 hric oo, 3 FE
(BASAL (A) BE - thIAL (B) BE - % i 6 (C) #E) o Hoige %
To 7%, fENTITIRIE, Kaplan-Meier i CA RV b+ 7V —
THTZAITV, Log-rank sl CHEAZBE L 72, XIZ, Cox
HBIAF—FETF V2, FR% CVE, L2 H %2 SR
AEH T A —F — L L CEHERBIT 2TV, M ERE
ZROI, 77— MWIRE DBER T 2N 270, 4H
QY RAT 4y 7wt 2T o 72,
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C. MAEBNBE EMEFHEDOER

MBGENT HE A VLB ASHRE (59 #11), HERFRE (45 6) 12
\F, IMT, PS, RI, @@jResER, 77 — 7 oMARICBIL
T ANOVA, B XUOAA 2 FTliiE z v T e & L
B, WL 7,

D. #EtEE

R DOMEEHENTIZ 1 StatView ver 5.0 = FH vy, 5 I
BHEEEETRL L, p<0.05 ZHEEHTL 7,

S

S ) R 5 R A AT 1 O T B IR X 37.5+22.9
A H(0.5~89 A H)Th > 7, MHBENTEH TIEBIEIHM
FRC 42 A% CVE 2 FBIE L 7225, WNFUZLA R¥ b 23 17
Bl (Boemy 15 plz&de), W 11 B (e 2 ol z &
&), KMENREER 14 61 TH > 72 (Table 2), 7z, BIEEH
vz 29 BB L, FERIZ 17 $il2Y CVD Tdh - 7243,
JEGWE 5 B, Zofth 4 B, A 3 HITH > 7, FLTIEFI D
JEE B BE R EREDY 10l CH b, Z DRI 6 o3
CVD, BEYYE2 4, Zofl2HTd -7,

1. MAEBIABEICH T 2 EERBE AT R O

M ZET 5 O SAB IR F IR IS B 2587 A —
= DRAEZ R T,

1) WIEHEE A EIE (IMT) OFE{EIE 0.90£0.23 mm
T, 3 U RARAL (A) BE<0.8 mm, F[EIGL (B) B 0.8~
1.0 mm, REH(C)FEZ1.0mm TH o7, 3 BEHITD CVE
FIEHR % Fig. 1 1SR L7DS, IMT CTEAHICEREZ%2R
& 7o 7 (Fig. 1a) ,

2) 777 —7 a7 (PS)DF-HElF 11.04£7.73 T, 3
PR A BE<7, B BET~15, C#E=15 Tho7z, 3 Hf
HET? CVE FAEHR % Fig. 1 IR L7223, C BT fho 2
RIS IS CVE BIERD C, - BRI &
DA XY FIEPHIN L 7= (Fig. 1b),

3) RMIMEESLIOFETH 2 Rl OFHHIZ 0.78+
0.09 T, 3 /rfrsiix A #<0.75, B #f 0.75~0.80, C #f=
0.80 72 b, 3 HETD CVE FIEXR % Fig. 1 128 L 7225,
C #Elx A BEICHI LA TEIC CVE RIERDE D - 7= (Fig.
lc),

4) SHBIRMAE R DO FIEIZ 39.08110.06 (%) T, 3 7z
MIEAM<34%, BR34~2%, CH=Z2 %L 5D,
CHEE BHIOMICIIAEAZZRO 7D, CHEE ATEOM
WIFAE D < 3 BERNICBAE 2 22 1338 & 7 b> o 7z (Fig.
1d),

Table 2. Cardiovascular event of hemodialysis patient of

follow up
n (DM patient)
CVE
survivor dead total
Cardiac event 2(2) 15(5)  17(7)
Stroke
atherothrombotic infarction 5(3) 0 5(3)
lacunar infarction 3(1) 0 3(1)
cardioembolic infarction 1(0) 0 1(0)
cerebral hemorrhage 0 2(1) 2(1)
PAD 14(8) 0 14(8)
Total 25(14) 17(6)  42(20)

CVE : cardiovascular event (with drug therapy or operation)
PAD : peripheral arterial disease (with drug therapy or
operation)

FERIER L TR v, 2RCICBVLTETRTDNRT
A= —T3 HRICHERELZIRDO o7, 51T,
CVE DFEIE & SABREE &% T R OBI{R % Cox-Hazard €7
V% O TIRNT L 2265598, RI & OBIEMEDE D - 72 (p=
0.099) 23, #alAMN 72 G2 1LFRD 275> 72 (Table 3),

2. MEBHESICH T 2 FHBERREOHH

IR, HERFIREE X AR REIC D W T, P4,
BERRE I O A 7 12 3 BERITA IR b o 72, MERHYIRE
T, BAHREICHART PS L MEEIIOEEETH % RI 23
EHICHRICEET (p<0.005) H > 72,

7, HAMIRE EHERPR O T b, HERFIIEEC PS
& B IRPAZ R A BICHEE (p<0.01, p<0.05)TH -7,
LarL, SAHIRE L AT L DRICIZF T R —F —IC
AREEZRD Lo, X615, IMTICBIL TH 3 FEHIC
Zh RO Do 7 (Fig. 2),

3. 75—V DMK

77 =7 OMWARIZEIL T, hard 77— 7 & soft 77—
ZICHEHE L7, BT 2K & U TR, 4R, @i,
IMT, PS, RI, SHEIRIEAZHR & OBk Z BT L7 & 2 5,
hard 7°7 — 7 1LBENTHM & A E 2 BE %2 9 (p=0.047),
soft 77 — 7 TIZSHBINREAE R & AR BE A S N7
(p=0.013) (Table 4),

soft 77 — 7 DREHIZ 3 HERICHERE TH - 7 (Fig.
3), intermediate 7' 7 — 7 IZMAAHEE T 2 BEXL D AR
12D 72 (p<0.005) . mixed 7 7 — 7 I3HMEFHARE TR b
<, ROTEHAMRE L E, BMERRE R b D 7% HERE
WiRE L HEAZ RO (p<0.05), FiKALERBT 2 hard
77— 7 OB, MERHIRECRGAE R X D B RICEET
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Kaplan-Meier plots for CVE-free survival

a : IMT classes for CVD event-free survival (A ; IMT<0.8 mm, B ; 0.8 mm=IMT<1.0mm, C ; IMT=1.0 mm)
b : PS classes for CVD event-free survival (A ; PS<7,B ; 7=PS<15, C ; PS=15)

c
d

: Rl classes for CVD event-free survival (A ; RI<0.75, B ; 0.75=RI<0.80, C ; RI=0.80)
: CCA stenosis classes for CVD event-free survival (A ; stenosis<34 %, B ; 34 % =<stenosis<42 %, C ; stenosis=42 %)

IMT : intima-media thickness, PS : plaque score, Rl : resistive index, CCA : common carotid artery

Table 3. Association of parameters of carotid ultra-
sound and CVE using multiple Cox proportional Haz-
ard regression models

Hazard ratio 95 %Cl p
IMT 1.920 (0.202, 18.259) 0.570
PS 1.022 (0.958, 1.089) 0.511
RI 13.582 (0.608, 303.476)  0.099
CCA stenosis 1.029 (0.983, 1.079) 0.222
Soft plaque 1.262 (0.545, 2.923) 0.586
Hard plaque 1.727 (0.804, 3.713) 0.161

IMT : intima-media thickness, PS : plaque score, Rl :
resistive index, CCA : common carotid artery

H -7 (p<0.005) . FHIDMR T, ulcer 77 — 27 2D
THEHIZ T NDOREIC b W ird o Tz,

¥ 72, soft, intermediate, hard, mixed T XTZ{H L T
W EFIZO R, 3HBEO T -7 2 RE L T»
LHIL, K% 237 %, 289 %, 20.8%, 2 fEHIX 42.4 %,
422 %, 458 %, 1 B DI 22.0%, 244 %, 43.8% T
B o7 (Table 5), FEHEE b 2D 77—V 2 AT 5#]
BYED o 7208, TP EECIREAIIRE,  HERFDIRE & Lk
LHM 75— 27 T3 intermediate 77 — 7 D BEH D
31.3 % EHERISED 2 72 (p<0.05, p<0.01), flAaGHET
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Fig. 2. Carotid artery echogram parameters in three groups
iHD : initial hemodialysis patients, mHD : maintenance hemodialysis patients, Stroke : stroke patients
with eGFR>60 mL/min/1.73 m?, IMT : intima-media thickness, PS : plaque score, Rl : resistive index,
CCA : common carotid artery

1%, soft & intermeditate & mixed @ 3 FEHDIHA G HE I,

Table 4. Multiple regression analysis of factors affect-

Soft plaque Hard plaque intermeditate & hard & mixed DIl A S L IIE AT
P P HEIZ% D 72 (p<0.05).,

Sex 0.365 0.890
Year 0.802 0.389
DM 0.185 0.114 z =
HD duration 0.125 0.047 B .
IMT 0.679 0.508 FHRERAIZ AT T F % SHBIAREE & b 1,  BhRREALs
PS 0.913 0.256 ZOFHiE E UCTHEM L S, RIS RE O B TS
Al _ 0.641 0.957 Y27 DFiZ BIICHES w2, 7, AR
CCA stenosis 0.013 0.234

) \ — HTRIMEREDIEZTHZ IMT R, 77— DREZ %K
DM ! diabetes mellitus, HD : hemodialysis, IMT : . e e o .
intima-media thickness, PS : plaque score, RI: W% PS 7 & DBBIRINZ D37 XA — 8 —53 CVE LB
resistive index, CCA : common carotid artery WY 5 2 EDMSEMEINT LR, MBI REICE



fiiflie s flza %

100.0
90.0 - _ P<0.005
BiHD P<0.005
80.0 | |mwmHD
o Stroke

70.0 P<0.005

60.0
50.0
40.0

Frequency (%)

30.0
20.0
10.0

L

soft intermediate mixed hard

0.0

Fig. 3. Carotid artery plaque findings for echogram in three groups
Each plaque findings divided for plaque echogenicities.
iHD : initial hemodialysis patients, mHD : maintenance hemodialysis patients,
Stroke : stroke patients with eGFR>60 mL/min/1.73 m?

Table 5. Classification of plaques in three groups

iHD % (n) mHD % (n) Stroke % (n)

Plaque echogenicity n=59 n=45 n=48 p
soft & intermediate & hard & mixed 0.00(0) 0.00(0) 0.00(0) n. s.
3 class were possessed
soft & intermediate & hard 0.00(0) 2.22(1) 2.08(1) n. s.
soft & intermediate & mixed 1.69(1) 4.44(2) 12.50(6) 0.025*
soft & hard & mixed 0.00(0) 6.67(3) 0.00(0) n.s.
intermediate & hard & mixed 22.03(13) 15.56(7) 6.25(3) 0.023*
total 23.72(14) 28.89(13) 20.83(10) n.s.
2 class were possessed
soft & intermediate 5.08(3) 0.00(0) 8.33(4) n. s.
soft & hard 5.08(3) 4.44(2) 0.00(0) n. s.
soft & mixed 3.39(2) 2.22(1) 0.00(0) n.s.
intermediate & hard 5.08(3) 4.44(2) 16.67(8) n. s.
intermediate & mixed 10.17(6) 11.1(5) 14.58(7) n. s.
hard & mixed 13.56(8) 20.0(9) 6.25(3) 0.048%*
total 42.37(25) 42.2(19) 45.83(22) n.s.
1 class were possessed
soft 1.69(1) 0.00(0) 0.00(0) n.s.
intermediate 15.25(9) 8.89(4) 31.25(15) 0.049%*, 0.0075**
mixed 5.08(3) 8.89(4) 8.33(4) n.s.
hard 0.00(0) 6.67(3) 2.08(1) n.s
total 22.03(13) 24.44(11) 41.67(20) 0.029*

iHD : initial hemodialysis patients, mHD : maintenance hemodialysis patients, Stroke : stroke patients with
eGFR>60 mL/min/1.73 m?.*iHD vs Stroke, **mHD vs Stroke

511
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WTH RO PR REND D, EDRT A =5 —
2% CVE OFAE TR VRO FIICH M2, #i— L %z R#E
IZIFESTLRY,

BT R F OSBRI B L ¢, RFZETIZ 2 2D
Mz L7, 58 1 ORI, SEBIREED ST X —
& — LEBEIZ o CVE & OIS S, OB R
© CVE FHE Pl PO PN TE 287 X =4 —
ZHOPICT S ETH D, AW TIEARINE A2 CSHE)
RS A 2 AT L 7IE 2 SRR L, SRS T X —% —
DIEED SREW % 3 H LT, FHREOMEEEZH~S Z L
L7z, ZORE, ki, MEEEDNEART IMT 23
WOBINRBELAEZ & BT 2 —h— L EnTwin?,
MAGENTEF TIZ IMT & CVE & ORNICEIENE 230 &
Do e ISR & L 2 MEENTRES] D14 IMT 1% 0.90+
0.23mm &JE L, BEHFEARIC T TIZ IMT 238K L, HA
BOWMZBTLHREL v EHEISNL, 202 LI,
T CICE AR Z D MEE L T 2 MRENT & T,
CVE FJE PRI PH O FINC IMT OFAMEIXZ L \wAldg
MZRL T3,

F 7, KMIMERFLOEETH 2 RIS BINREEHZ D
L LTHEE AR I A—F — L SN T2 RiH)
IRTD RT & _EFIGNSEBIIRIC 3 1) 2 A MBSO K
ZEWT 3 EFE 25N, Nakatou 5 'O 3N O B & B
W22 EEWME L0, MBGENT RS Z R 25
ORI T, RI Dbz RSO B CVE D%
TERPERICE P o7, T, TRFABIIRO AR GHEE
Db WL EIRATTH D, 70 %L LD EHAE TN
BHIEFERE Y 2 793 21 5127 % 2 LB S Tw 317,
Lo L, MENEEZ2WMRICL LS Roma T, &g
PG ENTE ST, HBIREAERORE L CVE O
FEIEAAE N X OHTE 2 B E 2 3R D 2D o 72

CVE DIEIE & e b Bl E 2 7o A= — 1k 7
T DRKESIDEETH B PS THY, 3 MDA
BT CVE OFRERIEZICE < (p<0.005, THHIRLEE vs ft
FERERE 5 p<0.01, RAEOZEE vs IEHLEE 5 p<0.05), 2>l
LB O RN FIND S FIEL Tw b 2 Lo E k-5
720

52 oL, MRENT RS BT 2 SEEhRE S
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