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Abstract

The Effects of Proprioceptive Neuromuscular Facilitation
Techniques on the Quadriceps Femoris by
Electromyographic Analysis

Sin Eun-sung, B.H.Sc., R.P.T.
Dept. of Rehabilitation Therapy, College of Health Science, Yonsei University
Choi So-young, B.H.Sc., RP.T.
Dept. of Physical Therapy, Bando Orthopedics Clinic

The purpose of this study was to compare the integrated electromyographic
activity ratios of vastus lateralis(VL); rectus femoris lateral portion (RFL); rectus
femoris medial portion(RFM); and vastus medialistVM) muscles of 30 healthy
subjects under three proprioceptive neuromuscular facilitation(PNF) techniques.
Each subject was randomly assigned to one of 3 PNF techniques groups : slow
reversal(SR), slow reversal hold(SRH) and rhythmic stabilization (RS). Each person
was positioned in supine with the right hip flexed to 45° and the knee fully
extended and received a total of 6 sessions. Each technique was applied to the
right lower extremity in two diagonal patterns while electrical activity was
monitored from the ipsilateral muscles VL, RFL, RFM, and VM, respectively.
Comparison of normalized mean EMG magnitudes from VL, VM showed that RS
demonstrated significantly greater activity than that of SR or SRH and that RFL
and RFM did not demonstrate any greater relative EMG activity with the three
PNF techniques than did VL or VM.

Key Words: Electromyography; Proprioceptive neuromuscular facilitation;
Lower extremity; Isotonic contraction; Isometric contraction.
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1. ME

i%%“—%’s‘ 272 23 (proprioceptive neuro-
muscular facilitation, PNF)2] o]&& +%57]%
&H(kinesiology), A7 e &, &AL A7
e vgoz Uzbo] JH7 mEAdE FAY
o 712& Fi Utk o] o9 BN E
A 98 AA 2 Fol(neuromuscular dysfunc-
tion)®] H7kg} XNEE 9 FAHA H2
(dynamic approach)®} 72}/&% A Al(sensory/
motor system)d] 7]Z2& F31 tHBasmajian
3} Nyberg, 1993). ol& ¢ 7| eHolxn A
2l F29 72e AU 24, £d4, TF
A8 8% U(muscle recruitment), $4F-919]
+% 24 (motor control of symptomatic region)
< 4% A4 E3Y  H¥l(posture and
movement pattern)olA] & 4 31t} (Basmajian
% Nyberg, 1993). wtgtA o] 7]y A&
2% At Je L EFAE
(alpha motor neuron pool)& JFEAIIAY
AAlsle Aer dHP 8AES AT
A8t HFARJA FE 7 E(final common
pathway)ell & FA He Foth(EF A
7 o] %%, 1995).

o5 Y& MMEHoR o] FoX & F]
o}t ¥ % 2F(synergistic groups)eilAl
o] Fojxr}, ol T AL TFUEH FEY
59 EANEEAN gy F529 &
AE AARR ety FZH ool FEI &

o RE-IK -
T E

Agg ¢ e FYHY RFL 25U
g9 g A &4, o] dHY odE&
igHez 2IAE F gt THH #AE

tH(Grabiner, 1994).
A e AF29 £522 I A
" g e W 848 At 3o

ojf3 FEZHL dAHY RHEZEE
dstA 7], L5 IdXE A A3
ANFoZN FEZLR2Y A2y F3
g AFed. 1 FAEZ 2HFEE 93
#ARZo e MY A2 5L AT E
znAolgte A7t U HGrabiner,

e

N

A o]
1994).

A2 9AL FAAHA VA g5
Al RAAY vkbg, & dd Y dAE
of ¢ Fa% 9L . 4 F EW =
g AAY, EXE JR ¥, 523,
EAgle A5E 98 3= ¢ 9 9
Hog ¢gor 7l HE 7t 3¢9 §¢&
ALggTh 859 ad uE AgIol
AaA R W, Y, v, TILY 2
2 7 a A &4l YEdt
(Voss 5, 1985).

=¥ o A(Slow Reversal), =8 gA-F
ZA(Slow Reversal Hold), &€%3 <A
(Rhythmic Stabilization)= 25 A3
HHAg o] &3ty FFZ U FTEFEEF
Foe LFTEAY AAFS FA s
RE ANAYH & HYgy EAE
A FAEAA F2 AN HEAHS
7N 7171 98] AFE St (Voss 5, 1985). =
T2 Hde] o3 AYPZ HHAgA Y&
& 7 AT BHAA gAd g AFe2
2% JES AgstEd, oL e v
of WA Ags HESE Aoz g F
29 2xFd FX a3E FrHMarkos
Sul ivan, 1995). Ao i AP
2 A3 FEFZY FFo AIFHE
28 F e A9 ¢ F/Hd
A Ed
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A5 Eof, FHEe NHo] Huj Ao o
3 FYPHATE, FEEY FFL AHE A
=g gEg o A8 sdHn o & A
& FEZ & dA FH(Voss &, 1995). o]
#HE 71eE2 #A¥-Ee 93 (Sherrington's
law)ol 71Z2&th oA A2 APHA
FHo s FAYY WEe] FZEHA
RAE FAG. o] @i e P9yt

3 Ao wlzd ro 43 b

TEHLZ Y& Y(shortened range)dl
g o, 283 HEM ZKE9 9F
Tad o 23 B3t AAHE
old gt FEI|ERH LAFFE 7}
v oWFd 744 d8€e gAY
(Markos®} Sullivan, 1995). =¥ A& F
23 432 ded ndjyes A4 ¢
g F#YP3jirh, =d JgA-FAe FEIH
A8 S £5% THAY £5& oy
Hog FyPsed Ay dEHoez AHEgg
F 5344 £5& % Fd 529 FHA
F&5E Tyt &5 AAde F529
Ag3o] Ao AFgES HEd AeHN F
HAg §$%& $YPIHO'Sullivan@ Schmitz,
1988). B& ZdZ dFEAdME Aol
AZE 7] o]lAd FHIY Frol A}EE
B F} o] FAE FFZ AHAY F
Mol T2 7|HERFEHY QA7 v F
F Z2aYye Adets AL ZYHIHA AA
#thH(Markos¥ Sullivan, 1995).

2 A7y BEFRE A7 dAd 1k
F44 A%< #A(SR, SRH, RS)A &4,
W3 Z(vastus medialis, VM), thHEZZ9

ZH(rectus femoris medial portion,
RFM), 8329 ZH(rectus femoris
lateral  portion, RFL), & (vastus
lateralis, VL)8] %39 Aoj& BHyPs A
olt}y, mE 3t & 2/E& MHHen FHg
A7l ol JlEo] o ARAHAAE do}
Bz e

I, oty

1. 4771 2 4344

B A3 A3 AaE 19863 793U RE
74 147AA Mg BAsgE 48
g Yol gl Wed 1373 FAd A F
B3t dFdAALe FA 199, 92 119
S MASFR, A A, AAY A9, 3}
A ZFF3A F€olvt AW AY, A4 =
o] gle AAYUeE AT

2. g+
AEes el Y& Y= neurodynerld
Davicon®l gt A X 7| A€ A&t

3. 4+

Z4zte] dFUAARAAE FF A AdE
FE 842ES AANY 93 W EZFE
A st JiedE eAe 4o A
A8 e a7y &gz FE37] A8 &
ETHE ol &3t didAuitt 4o £A
2 8934 A3 gdAst ug 52
Aol HA RARAE GILE2 25T H,
LEZ MY 289 U B 2HHe 2
L Wgo g RFsgnt 4o A3 £3F
AAe e 2o dE32Y YIS REe A
ZAZ7FAASIS)A A A E (patella)e] 3=
% (superior pole)7}A Agle 1/291 HelA
25 cn EFQ A, EAZY gEFRE =
AFFE AN FAEY AFAAA A
219 1290 HolM 25 cn 9&<Q A A, 9
B2 AAZA(intertrochanteric line)¢] of
g FEA FAZ FFHAX A~ 2/3
A Ao, B2 T T FF4 B
ol Y (muscle belly)¥ol #&Fa At
(Z¥ 1. 71€34 A54E 47 WY A=
91, ¥8 A E(surface EMG)Y &4 &
zvzyol ujZbA WhEpel Al 24%3te] ARE 9
& WA 2AEHY HE A 1§
o2 3Pt
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Frontal view
of right leg

Rectus femoris

medial portion(RFM

lateral portion(RFL)
Vastus lateralis(VL)

Vastus medialis(VM)

patella

e e R
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4. gol9] A9 SRR S AAAMANAN A, W
7}. 534 & (isotonic contraction) : & 233%’3‘ LEF UEHRY ZHA Zﬁ‘)ﬂ 4

& A dolst @elNE FAA FEx AsHHh
2% Aot AoXNHA FEste Q44 =Y HH2 DF HEA, g 2
r2:oz Uk & 9 E% 1#dY] AA-9d - WA 623t
A% £34 $5¢ AR e @

%(lsometric contraction) :

A e Aol

v 5354
SEHIE= WHIHEaE =5
Wala ge FEoid

t}, Diagonal 1 Flexion(DiF) : A= oA
= ARZTY A (elevation), ¢ H(abduc-
tion), A3 A (upward rotation)d} A <l
A Fure] 2 Z&(protraction)g Al7]|E &
Z(flexion), 7 (adduction), 2} 3])A (exter-
nal rotation)9] *%¢ #3& @E}

2}, Diagonal 2 Flexion(D2F) : AFA] oA
E AxZe A’Helevation), WA (adduc-
tion), %3] A (downward rotation)® 3A
M E 9o AA(elevation)e A= F
It (flexion), 9 A (abduction), W3] A (internal
rotation)9] &%2¢ §32& I3

5 71388 3y

ed4d ddRe LEF 18d 45

Ao g Ug g3 FA ol ET ugz
o2 WA E AHESAT), ool 23

d-9g3dez 627 F52 34 +5
(AAolE “FAle Ho] F& AYNEFE 9

2 3714278 AgsAhe a9 9
B4¢ ¢ ¥ o wEAAL. DF 484, @
FogAE o8% nede] AA-YH-9 3
Mo 627 AF2Y 534 £32 aAx
CIAGlE “Fael ol 4% BeS A
5, wuigg 9=ae] oAz HAe”)
Z-gA-gahoz 62 FE2 SAA
F52 HATHAA L ‘A B o=
3} uREoz WA 9BF = Soge
AL, A9 BAL & A o B2SAY.
=d 41-3XE DF A4, L= 1@

de A - S’M-uiiWOi 4233 Ay
o 538 £5L 3 101*1 5 -y
-9FHew 423_7& %34 s¥d T
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sttt ohAl 99 AL ¥ d o BEE
2 EFZ-YA-9Hog 427 FFIY
534 74€ dAHdFHAAde “2dE2 F
AeA "8 AHEE R, rkAge R 23
- " - HOE 42 FEZ BAA
F&& 3o ZxE A% AFHA £5&
=g FHAAAE A BUIANL, B
710 L, B71AIL."). DoF HEA wike =
A 9d9 DFe 23, Wy DIFY 24
.

&5 ¢4AZRE DIF, DFALEA, HAA
7} FE A 9 S3{Y 5 $Ygd
g8 u o] YU=E 4ZF 6237 4HE
F3 At AAAAE FHAY 5L 99
‘FAsEl e 438E FA4.

6. &4

T

TEER D EEERTY

#e FAUe AEsAY dA 7R Tle
(SR DyF, SRH DiF, RS DiF, SR D;F, SRH
DoF, RS DoF)8 Hog AoldAHL SAS
(statistical analysis system)& %3] W23
? A8 E BN FATHA F94
& HAFE7 98N FAFEL =002 A
3 x, 2 2§FTe Ao Asxg ¢ oy
T HAAZAT Ful(p=0.05)2 A&t

m. 2z
1. $3A59 Hag

hE AR FEFS 4 Z{vi Aol&
26T FSd WESL £%F AAg

DF, d8129 o&3s yars =3 o
A-AA DIFIA BZ3kel 713 2A vgo
(29 2).

WSk DIF
B SRE DIF
{CIRS DIF
VHSR DeF
WSRE D2F

BRS 2P

LE o

392 AFFEA AFS 7 B 4 259 Hag

o A

2
R
gl
gy
Ho
Lo
ol

ol & HZF87] Y3 SASE F3 wESZH
" 189 BEAENE st o Az iy
£ Bonferroni®] W& A &34t
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2 479 2, gP2dHME &5 & DF, RS DFe fedd ok djnond,

48RS DiIF)7F 7b3 A%< 71€2 4 SRH DIFsE A% Aolg RHolx it
Etxtth. RS DiIF= SR DiF, SR Do:F, SRH (& 1).

1. gFZolAe HESAE A8 1220 EAEY

frelgg
SR D/F* SRH D;F° RS DiF° SR D;F® SRH DoF"
SRH DiF 0.15
RS DiF 0.00 0.08
SR D.F 4.00 6.45 0.00
SRH DsF 1.01 118 0.00 155
RS Do F° 0.19 461 0.00 0.14 1.92

SR DiF, SR DoF @ =@ 9AH9 F gqizdxd Hgd
®SRH DiF, SRH DoF : =% 9a-AA 9 T oA A
‘RS DiF, RS D:F @ €54 a4A3e F g g

WEZdMEeE ‘€& ¢ARRS DiF)7F 7F ey, SRH DiF, RS DFste frod
A4 2AHQ ZleE dEsth RS DiIFe  Aol7t fIfid ¥, RS DFE SR DiF, SR
SR DiF, SR DoF, SRH D:F&t #-9]3 apo] DoFe} 9% Aol HATHE 2).

E2. UEAS 05PN HBEYE FES 149 B

F93%E
SR DF* SRH D;F° RS DiF° SR DsF* SRH DF"
SRH DF 0.00
RS DiF 056 0.00
SR DiF 3.89 0.00 0.20
SRH DoF 4.45 0.00 1.06 3.14
RS D F° 331 0.00 1.09 .2.60 416

SR DiIF, SR Do;F  © =®d 939 F g4i A9
°SRH DiF, SRH DoF : =& 9x-AA9 5 tztd e
‘RS DiF, RS DoF @ €53 ¢Aste F gig4 d=

WEA2e &8e ARAE =@ 9 vedth SRH DFE YeA BE 7143 §
A-37(SRH DIF)7H /b4 B34 71€2 9@ Aol7h YKATHE )
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X3, YEAZ JSHeAe vtEEAHE 27 189 BAEY
#9888
SR D,F* SRH D,F° RS DiF° SR DoF* SRH DF°

SRH DsF 0.04

RS DiF 2.04 0.28

SR DiF 444 0.06 1.83

SRH D;F 2.66 0.08 467 2.59

RS DgF° 1.98 0.29 457 1.93 415

“SR DiF, SR DoF
®SRH DiF, SRH DsF :
‘RS DIF, RS DoF @ €53 aAse 5

HHH2 WERAME = -3
(SRH DiF)7F 7b8 £#HQ 7142 vehg

=9 449 F o4 A
=9 -39 £ gAd A
R

SRH DiF& SR DiF¢} #9jst #ol7t U
o Uz JEde 9% Aolst At

o}, (E 4).
¥4, WF2olAe] BESZAHE Ar 189 #AHRA
ogE
SR D/F? SRH DF° RS DiF¢ SR DoF* SRH D:F°
SRH D\F 0.12
RS DF 0.00 0.46
SR DsF 2.75 0.42 0.01
SRH D.F 0.36 2.95 0.02 1.14
RS D.F° 0.02 1.93 0.85 0.04 0.37

SR DiF, SR DoF
®SRH DiF, SRH DqF :

ed q4de] F dgAd e
=9 q4d-AAe F dd A"

‘RS DIiF, RS DiF  : €54 @439 5 gztd 59
29 30z AFFA. oY © BE 29
V. D& s ANy A8 Y AAE AYE = 3
2de A4 cRYe 2o APYo
L Agge de nE 2 Asel qA4E 1BE 45 2T ond
B R A3 9L a3 o @A "‘l_i‘ix}/"“q] 1 71ed HEsAC
AN AR AU NGV 3 anza aggdu A% @ 498

AR 71, =8 9H, =¥ 931-3A, €%
A A3 E FHELIAT JeFE HAYE
iAAte] S 82 AR HAAY AL AA,
B A3 gAY A3 vazt ofyet
& Az WA 7le7te) A dblaelm
2 $AYYUE 7HE "erk i, A,
ez 545 A=V A 4EE
FA H2Z2 7leXE vxoq Q% oA
£ wiAstz 9 A=7t & ARE 4
7] At 374 7lee BT A3

AAsTE do]-A89 #A(length-tension
relationship) & o}&<l Holth(Colby % Kis-
ner, 1992). &%, Z 7|¢& BF 4639 %
A4 vE FHH FF22 FAHY ded,
43] &0z FAHE 7edAE FF 6&3,
631¢l 7l MEe 42 42 £5& dHA 3
o % 71438 AlZH(duration)e] 2422 FY
A wiAs gt FYriee wrEAH L3I
Z+ 71&7re] FAADNE 6022 AP ed
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o] RE A ALEE & e AUy
FaAzrelt}, B AFE FYE dAd d
M Jles GHstd AU ZHAE W3
& HREE A2BA, HEAo] 1 HE
o AFUARRE £40] 75 FHol
Ao, ol ¥ A (carry-over effect), T&F &
F(learning effect), 21 HFo] /M4 2
Ax7F 23 YFoE A4E HRwst &
d AE ANE £ AU "EA AP
FEgTHEE T3 FAHNE FE3d FAA
o},

2. 4743 g

Kabat, Knott, Voss®l] ©¢]ojA|&= 31
Al AR ol 9H, 259
S AE, AAWRAL, A, W& FEF,
£ AT JFL PFm, oo wt
252 Fddde] gdEoAlE Aoz M
"t meka] o] 7iee #FAe] AANHE,
SHYe] A9, 28, AL HrsS e B
A7l HEHol frh(Basmajian# Ny-
berg, 1993). Wang(1994)2 &% 74
(rhythmic initiation), =¥ 9 (slow rever-
sal), %52 9 #(agonistic reversal)& Ah-g3}
o WAupH| B BRPPE 2P FHE
B9k, Markos(1982)& B4 A 9] SLR
Al 4% o)¢(contract relax)olXE WH2
o], AA o]¢(hold relax)) X & Wt
(semimembranosus)e] <HFZAE B
oy o 9 g8 dFeidA 28 H
7V, 743t 2 Fdol #g dFe S F7
gAck 7 dukE 28 Bk =<
ELZYFAHMMDE 75,8 8o o
3 sty g AL 3 FA Xk
Z & JEFYolge A& 7z
o8] JMAE MEAQ] 2ol ok, A
B FF5E MY drgo &3 Fo

Lol AHFEA AAE FR9 HE
1ee AEgdeoEn adHed AAE AF
g 4 gt B dFdAEs dAAEAN F
83 &g e Ay JHA'S oL
A 7kA Nes HEdd 280 M &
Hog ygde AL dolr il

Ho

+

K
I o = 4y
o2 oy oo op

ko)

B dye An, o3z Yd2dgMe ‘&

A3 DiIF7F 7B a3A4 Jles o
Lol BH8 5% 3 FEE O
g Bozx Hd9¥ 4 v} Kagamihara
9} Nielsen(1991)2 UYANFMAMEZHER ] AZE
M 373 Z(disynaptic reciprocal pathway)¢]
gdo] AA=HE F A2 A F(inter-
neuron)®] ¥ FAAFEEL o]F dgx g
AN, ol& HAME E5T YH4F & F =

Z 2 ¥ (cocontraction motor program)©] A
3} Hojof sttty F4& At 182 3
Ao B FEIFAN BEREFIORE FYA|, B

T Y29 AYZ JAS A Pga
Ho] AAGAo] T8t AFAHY B}
FAH W SFYY W& AFs}E F

Ho Pog FHol FIIEHASE FTHIIA
U SHAY FEoE ojFoRA &£53 d4AHF
 FY A&Holn HRrEr) ¥ A& 2
A f(tonic muscle fiber)9t =¥ A=K
(slow twitch fiber)7t @A g7 wRoja, &
T o] £ BHAA &3de] dAHT A
A2AQA AN ZFHA wgd A
7IGTO)S Ao 8 2424 o2 &85%F 4
o] JFH o2 &4 ZF(cocontraction) & 7}

A7) WEelt. vz gae] §ug
£3) FE2Y £5¢ AHHLZ o]Fo] W

Aok, oo wa JHF & FFFpE Ko
T8 FHOE ojFoR ‘=¥ W& g&
A 2% (phasic muscle fiber)$} W& |
A f-(fast twitch fiber)7t #oistsr B A
o Aol FAHAAR £&5H AR FEFo=
AP A vyl HHog FKHFUo]
FTZEFA &Yl wWEolcionta T, 1983;
Sullivan, 1995). HE A &FF e} YSH
ANE ‘=¥ 94 HA DiIF7F 7H 2949
7142 Yeyth Sullivan(1995)L Aoz
H4ed 5HA £ 534 +£3R9 33
9l 7vl-$%5 % A(static gamma motorneuron)
€ o FHEAA £FEHY £A& FUAR
g gt mekb ‘= gH ARy F
A £ AU 28T 5L ZIA
713, old] wWiale] @@ FAA F a
&5 o]FofAm e 7IHF

2 5

2 o
i

T
a
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gelod o] GA™A aHRE ZAHAY RAolgn
stk B 21 2 @AV Fair @90l
AL WG Fste] BHoz WHee o7 R
AA oA A FFo HAE F
g g 2 Ay ‘=l 9H-RA
DIF7} b8 A4 U4& AL dyzIe n
BAde FF7)574A EFEY] W) A&
g Mo ojn] n@Pde FHoE FEUY
9] EFdo] o] FHolng FIFH &F
o o3 wgo] B Z3td Rojrl

B dA7AoM U 7]eE] BE AL
of a7/l £9n FEL WYY F& gL A
ojth. AAAE dAoz U] dEd HHE
o] #3o] HE HYA =gstA AP
A, b EEHHA AGHAY o= F
ARHAAN FAEA 7 A8 BAY HAL-=
24871 g Aol mEtA FFd= AR
of e 7z} Jl&ezte] AYE vuddsE A7
7} Hag ot} Wang(1994)2 25319
FEHE Fol AA o]%(hold relax)? &
% o] (contract relax)& 2Lt nH
T84 AAE F1L& 585 (motor lear-
ning)& A2t gFHAFH e A
2 dF Ev FYeE 3 E(performance)
of lolA FFHEA WEst A7l AYH,
o] A2 ¥l Alzho] 73 Fef Hria)ol
FHAY AI o]FF, 1995). ol#F Ao
wal gore dA 7|Ed FHAE &
7l gAY olyg W AF o 2
W3 E vads 97 gasith

2 d7qME BAE & dNd AFHo]
AATt A, Ao AlERD 2HE 7)A
7t DAEoE Aotk ojRE AZ¥SA &
2elol }& A ¢ AR FFA47)
of FaAE Ad@{AY] ol 217t A
4 tsAE AT ¢ dud X, 48R
dxte) Huld ale nyIHx Fve
Rolr}, Aol EA3F FHAe Algs og
2 @& AlgHe AolE JtEd 7t A
2oz ol A% Lo JFE UFHE A
olt}y, A, 7l&x & Fo 238 EFHY
9 AAE Role A7t AT WA O
2A7F E2F g2 HElez 39 REE
3 3o 7l&d HLsHEd, old M

©¥o] ot 9
o] YANY HFA7}E 243
A & FA 258

TENPoEN ANF=7E FrE L, 27}
o] 2. FFde e

AdAste 24 £33 A AdF= "8

£ ot et
N o

Som 2ok A, AFUERF 28 A
$3e 4o EF tEge ot 98

Eo, dE =24 AL FALE 9 9=
o 2% P& oj&3 FFor Aol
®ol eV 34, EE 9} USH 25&
E5F ARGEE Aol AT o] REL A
e S AYdx BEFsn SASHX
30 gAA, 490 € AP nida
Ao 7+ AHHA nHFLEY NFES
2719 F= AYL Hd9 FFAH FE
% ¥ (motorneuron recruitment) S o7
o F¥dor #otn $WiEi rH(Sullivan,
1995). z2ev, A9 AH F A4y ¥
A9 AREE FASE AP JeFL
Al Zt dEzie] dE¢ F=EYy wWEA I
g, olge] JEE AFE F& uol nix
¥ GAA, 4 71edE8d Ae ALy
Bld#Aeo| gt ZHE AW MEE Az
o gAl AP Yt BAFA R
TF AAE oldsted ALAE AV m, A
A 2R/E A3 A Azho] @FF
Rie A¢E AR

V. d8

€ d7E 3099 A4de qidez af
44 NH2 2AUPNF)7I¢d BE 2dE
HlEEAT =8 A, =8 94 Az,
3 qA3E DIF, DFeg 3Hgso o
Ade &3 Zrh
1 g4F2(VL)AAME ¥4 <¢AHZ DF
7b 4 AHHQ 7]E0) A TH(p<0.05).

2. 4E22Y YFERFLNAE ‘=8 9
H AA DIF7E 718 £33 7leoiin
(p<0.05).

fo up Wy
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3. HEF2Y HSRERFM)IAE= ‘=¥
gH-Fx DiIF7F 74 253 ZlEldnt
(p<0.05).

4. WAS(VM)AME ‘&84 ¢A3}t DF
7F 7H &340 71e o] AtHp<0.05).

oo AMZE B o, FFIFo] %t H
o] A B o3 2HE 7A3A 7))
Adaixe ‘Agay A o83 1HFE
A AR 2R (PNPY A 7HK N

4 2gd EAHY /& Uob AEHE
Aol ot
oIz

°]%3], 3 A nFEYXEL FFAL 199%:
20~21,72-71.
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