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Usefulness of Treadmill Exercise Test on Diabetes Mellitus

Tae Hoon Lee, M.D., Yoon Ho Lee, M.D., Seung Tae Chung, M.D.
Eung Jin Kim, M.D. and Dae Ha Kim, M.D.

>

Department of Internal Medicine, Eul Ji General Hospital, Seoul, Korea

We studied 193 Diabetics without any symptoms of coronary artery disease and
39 Normal healthy subjects as Control group, using Treadmill exercise test and
obtained following results.

1) The positive rate was significantly higher in Diabetics(19.4% inNormal ECG
groups and 25.4% in total Diabetics ) than Control groups (5.1% )(0.01{P{0.025).

2) There was increased positive rate among higher age ‘group (P<0.005), but
there was no sexual difference(0.05¢(P<0.1).

3) The larger the duration of Diabetes Mellitus and severity of retinopathy the
more positive rate of the Test (P <0.005, 0.01({P{0.025).

4) There was no difference in blood pressure and pulse rate at preexercise and
stage IIl between positive and negative group (P ) 0.05).

5) There was no difference in HbAIC, Total cholesterol and Triglyceride between
positive and negative groups(P > 0.05).

In summary, with exercise test, the positive rate was higher in Diabetics than
in Normal control groups and it seemed to be Treadmill exercise test is a useful
screening method for evaluation of coronary artery disease as well as for assesment
of treatment and follow up care.
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ol gk Abgel FAE Fasigdon Az Py
Fol A} Frkskn glon ofel Bk Fuiel dua
?7} gol 23 Hugleb?™® zeuv Bad4 g
T 7P AR Al AEHARY A 94T

d 5 2 A FH2IE T 9
dlo} Aekd & gledl A4Sl A A ELA)
% Syetaabet H4

ASH 2424
27hA Ful2d A

hAe 19831 1149 ~1985w 1 Y¥7bx] A-2-8=x4Y
W el g el R AE By F FEF
FAAFY AR Fabo]l v 1939 & Aoz sl
B 2% oz} 1279, ¥R} 66 Folgvh A4z T L
39 o8 oz} 209, Y=} 19%0]glet ( Table 1),

Treadmill( Model ; 1854 S/ N; 0016 —004 —4951, Qu-
inton, U.S.A. ) -& A}&3}ted Bruce Protocol 2 %=17
AE AElgod AWES FFNeAT Bedat
A AHE HAAE AYsigion BdF AR fee 2
3E A o S5 ARS A 3E6e ¥
. Wi, AAEE FA 7§ A4 57
sl ok S A Rel s STAHY sho] Aoz Fo}
<A 72 8 A 7-E FAsig o)

(o]

P LA e ST A 9] sl7be] 1mmo] }, 7] 7+ 0.8msec
ol 4kel A2 P AL oo ulE Wk
7} 71ei 3] oz 8] 85%el| i%vguﬂ 74x) AT AR

o4, FEF BAEUAR Fabol ot Ao s
o) adgol W Wutart Aol 85%e =5
3 B EFo] FRG AL 2 A4 A4
e

BEMH

FoEz} 1939 F FEEIAA S4L 1443
(74.6% ), FA4-C 499 (25.4%) 0|3l .o W 2FL 39
HoF AL 377 (94.9%), ¥4 29 (51%)e8
FAEH o2 fog Ao]E 29t} (0.01<P<0.0025)
(Table 2),

1) o3 2 44

oS dyd AL S v 39 4)
o] 5holl Al 19T, 40~49 4] 66l ( 16%),50~594] 17
o] (25%), 60 4jo] Aol A 260 (39% ) 2A ol F
AT o g 3 S B9 oHP<0.005)(Table 2),

Gzl Ay A4S 2 o2} 664 F 114
(16.7% ), 3=} 127¢] 3 38¢c) (29.9% ) 24 o]= &
A& o 2 {23 A7t 991tH(0.05¢ PC0.1)( Table
2),

Table 1. Age and sex distribution in diabetes mellitus and normal control

Diabetes Mullitus Control
Sex Age ; — : T
Negative Positive Total Negative Positive Total
Female - 39 16 0 16 13 0 13
40 - 49 11 4 15 2 3
50 — 59 35 15 50 3 0 3
60 - 27 19 46 0 1
Total 89 38 127 18 2 20
Male - 39 6 0 6 8 0 8
40 —- 49 20 2 22 6 0 6
50 — 59 16 2 18 5 0 5
60 — 13 7 20 0 0 0
Total 55 11 66 19 0 19
Total 144 49 193 37 2 39
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Table 2. Age and sex distribution of exercise
test positive rate in diabetes melltus

Age

Sex Female(%) Male(%) Total(% )
_ 39 0 0 0
40 — 49 26.6 9.1 16.2
50 ~ 59 30.0 1.1 25.0
60 — 4.3 35.0 39.4
Total 29.9 16.7 25.4

P<0.005, 0.05¢(P(0.1.

Table 3. Comparison of positive rate between
hypertensive and normotensive group
in diabetes mellitus

Negative(% ) Positive(% ) Total

Hypertensive 7 (63.6) 4 (36.4) 11
Normotensive 137 (75.3) 45 (24.7) 182
{P>0.1) Rate of hypertension; 5.7%.

2) ¥ ¢

2L AN Fay gt 193¢ F 11 (5.7%)
ollom Al A FAE Bl LHGF A
£ 11d F 491 (36.4% ) 24 AAE 43} 1824 F
45 (24.7% ) ol wisle] FATH R oY Aol
29tk (P>0.1)( Table 3),

Table 4. Comparison of positive rate between
nonspecific and abnormal EKG group
in diabetes mullitus

Negative( % )} Positive( % ) Total

Nonspecific 133 (80.6) 32 (19.4) 165
Abnormal 11 (39.3) 17 (60.7) 28
( P<0.005) Rate of abnormal EKG;14.5%

Table 5. Positive rate according to duration
of disease in diabetes mellitus

Duration of Negative( % ) Positive( % ) Total

disease

— 2 years 35 (921) 3 ( 7.9) 38
3~ 5 years 38 (84.4) 7 (15.6) 45
6 — 10 years 46 (657) 24 (34.3) 70

— 11 years 25 (625) 15 (37.5) 40
(P<0.005)

3} dAd=

Fa 3z} 193dlel A JAAAELAE 8l AL
£ 1650 24 AEL 320 (19.4%) 24 ARNEL
A4k ol4Hg BQl AL 28el 2 o]F 176 (60.7%)
oA Fog ol FATH LR FAF o]E Y
o} (P<0.005) ( Table 4),

4) o1g 7|2k
By gat 193] F 2o 3i]l A7 384 (19.7

s 10
Positive
rate
80
40 | 37.5
34.3
20 + 15.6
7.9 //
0 f777] /
-2 3-5 6 - 10 11 - yrs

Duration of disease

Fig. 1. Positive rate according to duration of disease in diabetes mellitus,
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% ), 3~5130] 454 ( 23.3%), 6~10do] 704 ( 36.3
%), 111de]a}o] 404 (20.7% )ol= o5& F F4&S
21 o]sloll A} 3 (7.9% ), 3~510] 7] (15.6%),6
~10d0] 244 (34.3%), 1113 o]4te] 154 (37.5%)
2A ol& oW rxkal ofA gt FAITH R gL

ol7} AL Btk (PC0.005) ( Table 5) (Fig. 1),

5) ek A4}

A Frgaiat 193ed F A A LR 4 1054
(54.5% ) o] A& AArolgl ord Initial 144 (7.3%)Mild
27 (14.0% ), Moderate 414 (21.2%), Far 64(3.1
%) =k

P4 etEe) FEe wE oS Al A
194 ( 18.1%), Initial 4] ( 28.6% ), Mild 74 (25.9%)
Moderate 17 ¢] ( 41.59% ), Far 20 (33.3% ) 24 3=
w4 epEe] Y59} ok g7t & Moderate 7t &
B3 240E nyen ok FARALE g &
o7} Qglth (0.01< P<0.025)( Table 6) (Fig. 2 ),

Table 6. Positive rate according to severity of
diabetic retinopathy

}f?ll;llé?;xl;‘ Negative{ %) Positive( %) Total
Normal 8 (81.9) 19 (181) 105
Initial 10 (71.4) 4 (28.6) 14
Mild 20 (74.1) 7 (25.9) 27
Moderate 24 (58.5) 17 (41.5) 41
Far 4 (66.7) 2 (33.3) 6

(0.01<¢P<0.025)

%

6) "4}

(1) 4Tl A& A=A

35 Teo] a3} 1440 F 894 (61.8%), o
ZF 37 F 274 (73.0% ) 2A 7PF gken log
fatigue, FH-EH 752 A3tk ( Table 7).

(2) Aol 2] STH 31742 HE ¢ Type

gy 8=} 494 F lmm3}7te] 354 (71% ), 2mm
3h7Fo] 134 (27% ). 3mm3t7be] 14 (2% ) o]lx o
ZFN AL 24 HY lmm3lgelglch

Type 2+ @ 3x} 490] 5 Upslopingo] 74
(14% ), Horizontal 354] ( 71% ). Downsloping o] 7
o] (14% ) olgltl v 2ol A+ Upsloping 1o, Hori-
zontal 1do]gt} ( Table 8),

(3) FAA AL F 7|2}

% Blxjol] A -S4 FE 9.93+2.92( Mean+SD) -2
o] FAFL 6.33+3.09Folglom HETL AT

Table 7. Cause of discontinuatic~ »f exercise
in negative group

cﬁz‘éf)?mprfmation Diabetes mellitus{%) Control (%)
Shortness of breath 89 (61.8) 27 (73.0)
Leg fatigue 37 (25.7) 5 (13.5)
Dizziness 10 ( 69) 4(108)
Chest discomfort 4 ( 28) 0(0 )
Cthers 4 (28) 1( 27)
Total 144 (100 ) 37 (100)

100° L
Positive
rate
80 _|
——‘“"_—\____’_,_’——————-\41_._5______/“\
40 —+
28.6 / 77
25.9
20 - 18.1 /
0 /
Normal Initial Mild Moderate  Far

Severity of Diabetic retinopathy

Fig. 2. Positive rate according to severity of diabetic retinopathy.
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Table 8. Type and degree of ST depression in
positive group

Degree Type Diabetes mellitus  Control
Upsloping 3 1
1mm Horizontal 26
Downsloping 6 0
Upsloping 4 0
2mm Horizontal
Downsloping 1 0
3mm Horizontal 1 0

Table 9. Duration of exercise in diabetes
mellitus and control

. . Negative Positive
Duration of exercise \foa°+ SD min ) (Mean-+SDmin)
Diabetes mellitus 9.93 + 2.92 6.33 +3.09
Control 11.76 + 3.83 9.30 +2.50

Table 10. Recovery time of ST depression in
positive group

Diabetes mellitus

(Mean+SDmin )  Control (min.)

Recovery time 4.961+4.15 0

o] 11.76+3.83 Bo|iL oA F-& 930+2.50 Rolgich
( Table 9),

(4) FA Tl A ] EFE3}F TubF STA b9 3%
A 7k

Fa 3ol A 4.96+4.15 30| HEZ TN A= F
3} FwbE ST A dhgo] F4 3E=32S ehi
ar glc} ( Table 10),

(5) Stage Qo Ao =jutsal Hqgb

Fx 3zl 1934 § Stage Mol4F 55358
Abg-E 1534 (79% ) ol= 2F &4 1304 (85%)
4 234 (15% ) ol glel o] Eol A Wty <t ¥
4351213l Stage Dol A w]asle] R o%e}

kg v FR3E Aol As STl 79.46 +
10.89 3]/ Fo] I, AT 73.91+8.62 3]/ Folglon
Stage Dol A1) 9w} F4Fo] 154.58+18.06 3]/ &,
okAF-o] 150.17425.59 3]/ B0 24 7zt 95%, 103 %
o A5gg ngoy AT F Tl AE &
Aoz gt el Ut (PY0.05),

Het 5 FEU1E G 53 Aol S4TAA
116.54+17.22mmHg, oFA] Fol] A = 118.484-17.53mmHg
o]gl o1} Stage [lofl A= -243-Fo] 143.78+20.52 mmHg
opAd F-o] 145.22+16.65mmHg 24 27 23%, 23 %9
AsEE 1Yo} FF Aol FATHLR {9
g Aol7b lgdel (P)0.05),

Aol ke el Aol SATAA 7827+
12.23mmHg, oA Foll A= 72.17+11.02mmHgo| %] 0=

O}ﬂ og, r[o

Table 11. Pulse rate, blood pressure in resting state and treadmill test stage Il in diabetes mellitus

Negative ( Mean+-SD) Positive { Mean+-SD)

Pulse rate Resting state 79.46 + 10.89 73.91-+ 8.62 P0.0
( min. ) Stage III 154.58+-18.06 150.17 +25.59 20.05

Systolic BP Resting state 116.544-17.22 118.484-17.53 P 0.05
{ mmHg ) Stage III 143.784-20.52 145.22 4 16.65 >0

Diastolic BP Resting state 73.27-+12.23 72.17+11.02 P0.05
( mmHg } Stage III 90.69-+13.37 90.43+12.33 >0

Table 12. Comparison of HbAIC Triglyceride, Total cholesterol between negative and positive group

in diabetes mellitus

Negative ( Mean+SD )

Positive ( Mean+SD)

HbAIC 9.22+2.60%

Triglyceride

Total cholesterol 195.22+72.30mg/ dl

166.06+106.99mg/ dl

9.49+2.88% P »0.05
179.53-+101.26mg/ dl P >0.05
204.86+50.62mg/ dl P »0.05
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Stage [[oll A= &4 To] 90.69+13.37mmHg, oF4] o]
90.43+12.33mmHg 2 27t 24%, 25%92) Al58S B
Qout $F Aol FATA R Fold Aol7} @
ek (PY0.05) ( Table 11),

6) ¥oy A4t

HbAC ¥ Fesl2u &, F4AYE Fugaxiel g
AET} FAFT Abeloll FAITAH R FAg Aozt &
gk (P>0.05) ( Table 12),

1 ot

Fado] AlAlH o Frishe F4e glon et
2}e] 28 e zajel] b A 7 & 1%
$ AR sk glon sl Folstm glepdwee)

a0 el YHEE AR S e e

89 UAE Fagt YT shr}al
%h‘ﬁ/‘a‘ E7h wol zhaslgl ond ) AR o] wrgo]
3 Z9FE wol Z4slgdoH®, a6 d4babod Joslin
Climcdl gsid FudAd Azt S A Fotet
o} zhoha shy epi,
T A E -x—*é%}é JL'“%" A 1} T4 b
. FnwaA 4
4 za} 51_.1.7} L) D]- ( Table 13 )29,
“é‘ 9] IS FolA A AYHAR Fo) shiel 2
A" A ATHIE Y2 9

a2 o[N

%k

Table 13. Hypertension, coronary artery disease
and retinopathy in diabetes mellitus

Hypertension C.AD.( %) Retmopathy

(%) % )
Kim? 37.9 2.2 34.4
Yoon?¥ 23.9 4.3 21.3
Son? 22.67 - 12.45
Han® 29.6 44 9.9
Yoon® 19.5 - 17.7
Kim?” 25.3 2.7 6.2
Kee® 11.9 - 10.8
Kim? 25.6 5.0 14.5

* Coronary artery disease.

o Wav Fohel wel AAEY WH Al

23] F7bskR Ralel WAk B E o akabEulel

4B Asol slalgerm g,
BAEARRY R DYYF, A, 27

AL 553 Wl Fuw e Fag A2 AEetn
et A, 25 L g it G 2Tl ¥
# F T e E3 FHA U] Sl YT 3
o BaelAe A v AT YF4A T ol
g, g 2gE eAe 2

AR BN ES 1Y AR

I '6}-% 5}15)

Schlesinger 502 A4qlel A A4 F45HA
e g 9ol gor Dash 5”2 duvs
Zpell Al 9149 A J%ﬂ Agke) Hl=st Fota sk
o1} Anthony §'® & Aabelel A 3t Bxvel 4 3t

A5 A gle] o ?%P_L} Halwel o Fy9lshA
FTEEFIR = gevh e

A z15e] FrEslz} 193] F HAA4L ok4de] 49
o] (25.4% ) 24 Stearns 5!97 2] Pn 3 50d] Fof 4
Al =o] 144] (28% ) 1A} ujs=sigd T =% 400
ol F gJAFo] 594 (15% ) Brhe Fohd d4 Fx
Holl A FAFFHAZ o] &L vehl gl Gl A
s AZe] g = BT 55 A%

Zo] @eze Facrman 528 2A %A 248 2w
Fusel e REEY ATAAFTS A T4 AL
Rol £4tol 4AA BAYTRD Soch FFEY AT

BABFL 1yq] wor zAukd 23s Adsmg 4}
o-go] FFo| g A7}t 18%H wislel FFEL
79 50%7F ®olka sk W, Aol Fxdl, 1 fSo)
A AbebelAl A geta sl o),

Jean 5% & Panol A FF-FA Al ZAAFo] 241
%o©]¥ Robert 524 .2 2akalel] A} 6%, Fuio] 4] 42
%etal 3t =] o] A& Lindberg 52¢] nagl 4k
qlell 48] 15%x2 e & 453

Allen $® 2 A ZAMZ0 7 A3 xS BA%
A3} FFE4e] 6%l s o o] 5 o REE
Al AL} 24.3%2 Azh w]=shel oo} Aay
%Aﬂéol 135%24 ng@eks, ATl oloi4 39

O{N

Ak BAFAABE YgH o R34, BAY o
A%, $bd4 Y4T, FY ATAAE, TASeE
dehde olF F $34 4ual ARE BE ol fE
AR F ¥R, AGEAEIEE AW Fol
oF WAYF Ybvl ALITY2G e A9 A S+

wjelmz AMAARA AE3H7lol & FA sl
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Fa A AT YAZS BASH] HsiA ¥
ahy ol ®AAARE o] &3k o] b kaist
5 ARG 4 glonma Hirsloba shlor of
Aoz vehd abgel A FAEN 2R 5 A8
st sboEAE 348 A1 DT B

Submaximal exercise of] 4} Aldb B}-S3-S i} g-F
Zat 9 gA v} don Ao DAY 7]“*12'}9
85%0°] 45l = 7] 742}1/‘1 STA 2] sh7el go
oz ghAgslgen] of 2o TEAlYse 7]“*154%
Hell oja) ZARA}® ol R 2ol o3hd ST A9
3742 mZtE s} 60~T70%0] 2 Eolxi 90%ol= ¢}
P gol Ae wztEs 7H 23 gl ¥ A el A
= P A 2eln AAd s FE Fol e Vsfeot
74 el mlabe] 75~90%2] mlZtE s} e,

o] sl Lbmme]st = c}¥ a2
1.5mm o] A}ell 4= &3} 2mmo] 4t shFg=)
do] Upsloping oF4t =l &) A5 A3e] whay
2o} 3D skl Ao Frbshe Ao A A
%7 %’_‘1}9 4, A4 FE 5534 AA34 e F
A%, o7k AR A AlgE 2

o s
gao] A4, ST WakFol glom 4ud A4f2

n[o

ook

de AR s, %, vlE, 2 EER, AW
sl Zw, g4 =S, "ok 280/115 014, /‘Jﬁl
B (Al AW ) Sl glepd?,

Frederick 5% o) o]3td Stage I~ [l A oF4el=

97901 4ko] WA WAER ARo]H o5 F 60 %ol
Ato] 33l zlo) 3L 25%¢e) A FHESFAAL-E 9 34
g 32t (50%0]4F) o] glvt Stage Vo] Ado]™ 40|
Avt ool g STHe) 8¢ 38 sle] f4-8o] 15
%ol stol i HZFA-FH A2 E &2 1%0] 3t}
T s,
Gilles 53 & 25| 7t0] stage [ ol A ok4eld 5
d A E-go] 52+13%, Stage I A= 73+£7%,Stage
el A= 86%, Stage Vol A= 100%zt 3kch o]
|

A=

*3 SEREAAL Fzbe] AFE AA-EHA Y
=
S

R
go] olrlm 5y AETgol FHsk o ot FobRl
tha sk Zolwh

7tokAe] Ve e Aoz Y 43t M
Fu%5, #5255, #2485, WPWSET, Digitalis
Diuretics, Tricyclic antidepressant, Phenothiazines, Li-
thium 5 2 o} 2 UNREFFE, YVEYTY
Z, AA4Y AAAgkge] slor shgA4 e AeE el
edo| B, A dH, BARIA Fo] ATh,

AzHEe] AAdAAE vy d5d FRAA S E
o] 39 Aol A iy o 40~49 44 A= 16%,50

~59 Hlol] = 25%, 60 Mo A= 39% 24 A wte}
Ha Frbske A€ &9 don ov FAgH R
g o]} Aglom £53 o] AA WAl A 2
AkgE ZA3h g A8l o

A ZolE nA ARyl 20.9%, ERP7F 16.7%24
Aoz o Aol giglen olARE 4] £
539 o} wlgslyiel o]yt e n oF4dE
o] 2udo] 3ol A 7.9%, 3~54 15.6%, 6~1013 34.3
11 Lg_o]/go] 37.5%2 4] o]ylr| 2A4+E o okr].8-0 A

‘} o'E"‘
2 Frbsld e ol BAstd oz folsky e
AE7 9 nae st Py Fe l 127k 3 el
52.4%, 3~10w 77.4%, 10 o]4te] 99.5% 2.4 o]w

717kl A% TS WEst "3 FUlebeba sk
on $5Y 9 BudlAE Fuy4 gubFo] suolsl
ol A 12.9%, 5~10w )] A 36.4%, 10:wde] At 4] 60.5
E 3o olgrzte] AFE A Fuyy wpFel 5
Zhgreba skl el
x—};(}.E-Ol o\l.z«]@x}. ﬁj].E. in:] Z-I/ll- o}z—]/\p‘qo ] 54.4
%, B4 gurFel 45.6%2A Fu) ke nu ¥
(Table 13) o ¥j3 & UEE vehAgioH oME
2 Normal 18.19%, Initial 28 6%, Mild 25.99%, Mo-
derate 41.59, Far 33.3% 24 ®nxuw Al wutzo] A
S AAAEE g0l AA bl g UF Ane
sAA0z #AT Aold st
EZ A A3 olAt4aH S 2ol A9} 145
FE ] 39%, AN AT L 25
£ 189%, AEF 189 wol= 5P
A4Q NG 646%, WAEHYA 115%2A cha 3
o7t hgtem AMxpEel AA Fuw At F AT
F& 26%<1d ¥ 5P & 18824 Ba Aol E
2ok AAAAE 4£7¢ iﬁl Faw X} 165 o F
24 80.6%, 4 194%™ AANE £7Hd olaE
39l Fuy3xl 28d] F 24 39.3%, k4 60.7%%
A folg ZeolE Byon AT Aol AAE £
A4k ol4el giglem o3 &4 95%, %Y 5% 24
FuY Bt T AGANE 42 Bel B P4E
19.4%¢°l w8l fojgt zolE 2 o] A& Vannoy
E¥ 0] naugt REA FTel A el 2~13%9) &
A 8ol w8l x=}E2 %h_ﬁd;a:}z} Z A Ara] HAE 4£7
ol Zx}el] A 2] ofAl-go] w9t ond Shirley 537 o] n
g 1769 FFAR AxF G Aol ol RE
o] 47%, WEFo] 222%24 AAEY wIuT ¥
+ FAEE eI Y ol dxyia gz
T F7F Home Auxog washed A Ho)
A-eRAo 2 HZAge}l 281} Thomas 53¢ u 34

rle
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olsbw 954 8] A 7od Al A FAEo] 6 %UAAL
H2HEe Bael vt o xpEe] o2} gt
2} 1274 F 29.9%°] FAEE RolBE H1| Fuw
ol A ek go] L& Jrhiz } Tancredi 50|
R AFE 16| 9 x,;ﬂi &7 o] AAl F5Ake]  wz}
Gy 3Rl A molw F4F 1259 oi} HET2] o4
£l 83%% ®elZl % 259 AT 4734 4l

Do Zlxlol 4 R4l oFAE 19.4%x o} tha obe)
z ==

ARAEL 1983w 119 ~198513 1 Y7ke] A-g&x
! u{ﬂ}ﬂl Hedg o W YA § Fes AU
w2 3lo] Zxte] gl Wi 3R} 193 W3l A Abe) 2T
39 el A ®HAAALE Ak vhgI e ZELS
Ak

1) Bu iz} 193d] 5 |
A 1654 (86.5% ) 2A 01% o] FAEL 194% °
o 2T 394 F kgl 5.1%2A olv FATEH
o2 §23l 2o]2 »vh (0.01(P0.025),

2) Ay By gyt Aol g2
wtel A3k Friskglon ols BAIEH e Folg &
o] Z Bgvh (PC0.005),

Adz 3w g oFdgo] 29.9%, 942k oF4dE
o] 16.7%2A4 ol& FATH R FT Aojrt YR
t} (0.05¢ P<0.1),

3) B ojyrzte] AFE FAHEL HA Tt
sgom, A duud BHse] FEst A
T FA4go] whoH oJEL AA FATHR
o3kl Zsbska lgieh (P 0.005, 0.01< P<0.025),

4) £583 A3k 538k F Stage Lol Ao M
3 "k ST FAT Aol FATH R F9

3 Apolsb gieh (P)0.05),

5) HbAC & 2ol 265, A YL S4F3 o
ATAtolol BAIFH o r Folgt Helzk YA (P )
0.05),

°l*“°l 4315 T nel FegIRtlAs

zFol vmsle] FEH3MAL A3k FA gl FUS
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