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[#5E) By s % & B Mi3h Bk % JE (idiopathic pulmonary arterial hypertension, IPAH) 5 % Xt /& JiE 5% 48
% M B 3 Bk & /& ( pulmonary arterial hypertension associated with congenital heart disease, PAH-CHD) & % /s &,
B 25, FiE 50 #I %4 h IPAH 49 % % 44 #) PAH-CHD & % % 24 {afk E ABE (B M) | #47%
HLAF 2 48 # 4& (pulmonary function test, PFT) & bk *F # % A% 2 4% (impulse oscillometry lung function, 10S) #
&, 547 IPAH 5 PAH-CHD & F s ab D A B S, R 54 R Ba4ak  IPAH #= PAH-CHD &
F IR NGB ) BH, A0 T5% M E B R 6 R K R A E & A E £ e (MEF,,, pred) \50% M & & B 69 &
X oF A F & T E 4 46 (MEF,, pred) \25% M % % B 69 % X F 2L F & B3 & % 1 (MEF,,, pred) |
KRR FA P PR L & AL G % b ( MMEF,, .5, pred) 3 %1%, AR5-R20 ¥ 71 &, 5 IPAH % # 48 1L, PAH-
CHD & #mi LK, ML F L 58 bR NFEL, DAREHRMNE L P E,PFT 40 2 7 MEF,;, pred,
MEF,,, pred .MEF,,, pred . MMEF,; .., pred #&i& # 2 % 10S # % % 3L PAH-CHD % # /> 4,i# [ /) A 4 X5 &
IPAH & # 2 %+ 5[1.4(1.1,2.1)vs1.2(0.8,1.6) ,P<0.05], L5 # X3 PAH-CHD & % H &£ F K&
EY ASEDAEHRAAR A, Fi® 5 IPAH £ 5488 PAH-CHD & % #) PAH & -F ¥ F b & F 42|
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Differences in peripheral small airway dysfunction between idiopathic
pulmonary arterial hypertension and pulmonary arterial
hypertension associated with congenital heart disease
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[ Abstract] Objective To investigate the differences in peripheral small airway dysfunction
between idiopathic pulmonary arterial hypertension (IPAH) and pulmonary arterial hypertension
associated with congenital heart disease ( PAH-CHD ). Methods Impulse oscillmetory lung
function (10S) and pulmonary function testing( PFT) were performed in 50 IPAH, 44 PAH-CHD

patients and 24 healthy controls to explore the differences of peripheral small airway dysfunction
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among groups. Results
IPAH and PAH-CHD patients with decreased value of MEF,,, pred, MEF,,, pred, MEF., pred,
MMEF, s, pred and increased value of AR5-R20. Compared with IPAH patients, PAH-CHD

patients were younger and had more serious pulmonary vessel resistance and mean pulmonary arterial

Compared with control group, peripheral airway function was impaired in

pressure. PAH-CHD patients had significantly impaired peripheral small airway function with
decreased MEF,;% pred, MEF,,, pred, MEF.., pred, MMEF, ,, as evaluated by PFT, and
increased X5 values as measured by I0S (all P< 0.05). Subgroup analysis revealed that there were

no significant differences in peripheral small dysfunction between PAH-CHD patients with or without
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operation. Conclusion
hemodynamics and peripheral airway function.
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Compared with IPAH, PAH-CHD patients are younger, but have worse

idiopathic pulmonary arterial hypertension; pulmonary arterial hypertension associated
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o &Mt a0 ik /25 s (idiopathic pulmonary arterial
hypertension, IPAH ) J& DAt il & BH A7 HE T 5, 5
A WY — 2K it 3 Bk & F ( pulmonary  arterial
hypertension, PAH) , & 4 5 2 A7 0> V) g 2 v LAt
T S R O I 9% A 96 PAH ( PAH associated
with congenital heart disease, PAH-CHD) i {4—Jfili 43
TG R A Sh BT s R L

F T i 1l 7 5 A0 R AT i DG R AR, PAHL
3 FHLAE PR A 255 1 1 JE) S0 B 2548 R ) RE 2 1T
SEBTHRER A b B B B A B I
P SR, AT A T S I BRI R B ZEE R A
FiliE S I RE AT B GE B SR, Liu %2 B &
B, AN[EIZEA PAH, 5 IPAH \PAH-CHD & 777
HME/INSGE R ) S I A B R RS 4T R
XPIRPSER PAH 5 A1 /N AUTE D) RE 40 7 22
5. PIULHEN  IPAH 5 PAH-CHD & #AE BT
AN IE], R A J /NS D) RE T REAFAE 25 5% ko
P 7 fili D) BE ( impulse oscillometry lung function,
10S) F&— il s W 0z BT /958 7 3, Al DA IX 43 <1
RHZE e Az 1 FR AN, ™ o 78 BE S IR B 7 22 R, 5
PFT 456 ] DL ST 4f b D7 /N <00 0 28 19 72 B S
B PET #6300 4 25 9% il 3% H2: I A9 5 K <
# ( MEF.5 ) | 50% fili i &t I 19 B K PF S 38
(MEFs,) .75% i et B 7y e KPS0 26 ( MEF 5 ) |
T RS AR 3% ( MMEF,, . ) M 10S H 4R 35 45
R 5 Hz M1 20 Hz I SGEFH ) 26/ IR 553 0 20
Hz i i) GE B 7 (ARS-R20) (IR MR AE 5 Hz #)
Jit R BT (X5) TR ( AX) FRAZ VP /NS B

DIBERI N R T Z IS5, A5 AL PFT J
I0S %} IPAH ,PAH-CHD # # 41 & /NGB D RE k4T
RGNS, B WA R B AR BEALEH T P
FIAR[RIZEAY PAH B & AME/INVTIE D) R AR 1Y) 22 572
ST TR PRI D RS AT M I PR 12 iR 42
WMEESH

1 #ZREHE

L1 —fFAH

AHF ST 8] 4 B 2015 4 5 H—2018 4F 2
A AERNGE R 2 B T L it s il Rk B e Jii 416 28 Bl is
(1) 5 3t 94 i, Hoh 4135 TPAHSO0 i &2 PAH-CHD
44 5], PAH-CHD H & 47 8L AR AT T AR B 1E & 43 %)
Sy 21 4523 i), He b g 1] B B 14 151 | 3 (A] B Gk
413 0 B bk S AR A 13 il R Tk S 51 1
i, i S Jok i 1 B3], 52 4R Y R AR G N 1 ]
fifi IPAH & PAH-CHD B E A 4H.0FEKE
7K (right heart catheterization, RHC) #fj 12, [F] i 1%
YR 24 {5 00> iR 0 1 [) AF 0 B At B A A 27 1
IEH X R, ARWF5E R4S [R5 K 2= Bt s it i il
FHE BEfe B 23 0 25 1AL
1.2 N B H AR

ATERRUE: (1) R4 2015 4F R O lE 2% 2
PAH 1555 14 X IPAH L) & PAH-CHD HJi2 Wil
A% IPAH 1 PAH-CHD #£#;(2) 4 RHC &
W PAH BBRHES . B SRS TR D045 il 30 Bk SF- ¥
(mean pulmonary arterial pressure, mPAP) =25 mmHg
(1 mmHg = 0.133 kPa), fili /) 3l Jik #2 J% ( pulmonary
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arterial wedge pressure, PAWP) <15 mmHg , ffili Ifil /5 FH.
73 (pulmonary vessel resistance, PVR) =3 Wood units;
(3) H A7 5¢ 8 191l IR B9k RHC,PFT K& 10S £ #r
LGN

HEBRAR M, (1) AR 2015 4 R O E 24 2>
PAH 2K #65 , HEBRSE — K2 rh oA I 2% 538
PAH (4521 4 4VBH , 3545 M Hh i 14 =6 40 1 38 4 7K
SiE DALY, R TTBK R A5 ), HEBR 7o 0 %5 s A
O PR G A G 18 M il A e FE A OC S H At 22 [
RITEPAH, (2) IGIRFELIEAL TR il D BEAG 2
Lt i 8 J3 2 K s B AN e B 3

WAE A JC T AR B IE 2K PAH-CHD #4734,
AT 53T
1.3 J&k
1.3.1 PFT &l RITER Jaeger 2\ v i D HEAX
(Masterscreen Body-PFT) #17 %& , Z ik & £ /D 5¢
I 3 RARUERF IR SR , & IS0 5 38 <5% , IFHUH
AEE, FENES B 51 AR
(FEV,) &S (FVC) 55 1 #HH e i
fifi &, & HAE ( FEV,/FVC) . MEF,; . MEF,,  MEF,, |
MMEF,, ,, 5% It (RV) i 34 (TLC) 5% 4 It
(RV/TLC) RS (IC) Lh K48 Fr o5 Wi HE 1
H 53 (S % ) |, 45 T4 b Pl T 2 B g L4
FERERE A
1.3.2 10S &l BAG# AR O A7, & 1A%, b
B T HIGES, LA L, S A, HARIEIL 45 s
0 5 I B A0 B A (R, 0 i A AL A K o R 5
20 Hz F A GEZ M J1 (R5.R20), X5, ARS-
R20 AX,
1.3.3 RHC Kffiz il ¥ied Frf iR
PR AT # EUIRAS T RHC il 3h ik i 52 #
AU R 4 B 6 5 Swan-Ganz =¥ S
(Edwards Lifesciences Co.Ltd, USA) , £ /¢ i & i
JOK AT S DK B A B R T R OB 2 30 i YR
1% B8, 4% PVR, mPAP PAWP .0 i 2
( cardiac output, CO) M £ .» iz & (right atrial
pressure, RAP) . H: " IPAH #7#4 % PAH-CHD B
FrPARBFIER , H CO AT R, 2=/ 3 1K
BUH: - ¥1{f, PAH-CHD K 17 F R B IE &, R A
Fick WAHEf .04 i, SR 5 T3 PVR . Qp/Qs %57,
PVR i i 5 1 24 s03F 540875 PVR = (mPAP -

- 100 -

PAWP)/CO'" . %} PAH-CHD K47 T AR%F1F ¥,
TR 47 PR 0t U7 5t/ A O BRI 9 i LG A (Qp/Qs)
Qp/Qs = ( F= Sk i S A1 — TR A AR 5 ik ot 424
JE) /7 (il Ik o, 42006 AR — il s ok i A2 AR AR )

PR AEAT PRT K 10S K Fi, 75 76 it D e = 4K
& 10 min J&5 , 17 10S KX PFT il | T0OS # 2F §ij 75 %
A EL 3 O FH ) P I i i T S 5K AT 520 TOS )
FELR
1.4 %itzan

KA SPSS 21. 0 SeiH #1704 IRMIEZS
SR TR TR, R R xxs, WAL 2 B HLECR
Student’# 4558 ; AR M IE A 077 (9 12 508, DLz
B PUArLIRNEE ) o , P4 2 [A] He g R AE S 50k
¥ (Mann-Whitney U) ; 4328 58 RE R FHA B HE R R
USRI K, =41 B4 A A i 1t
HORH, R0 7 22 (ANOVA) 701 s AN IE 284
i, 2K AE 2 50K 56 ( Kruskal-Wallis) . P<0.05 4
ERAGIEE L,

2 &5 R

2.1 ARR G HFRAE

AWFoE 4 ATk 50 41 IPAH (44 5] PAH-CHD
HUL I 24 BIIEF X R, Hrh PAH-CHD &% 3¢
IPAH £ E 1112 PAH BHAE % B 4E 42 (P<0.05) , 9%
PR (P<0.05) ,HI 7 3h J] 5 2 Hrft mPAP
BE(P<0.001) PAWP %5 (P<0.05) .RAP %%
1 (P<0.001),CO ZR LG #E L, RIFFTEA
ZH ) IPAH HBF4EW 25~77 % . PAH-CHD H #4F
1% 17~79 % Hoh BATHE R MO WER F AR5 IE 1R YT
Hi/D 17 8 K79 % RAT SR MO IR F AR5
IERITE RN 19 % K73 %, A BEY T
WA DR O i 30 ks R A B ] 25 0697 . TR
T AR PR, FIS K ST 13k 5K, tE4h
JEI i ifL 4 B i . TPAH K2 PAH-CHD 83 (1) 31 ¥4
RCLE B MR 22 R SR L (P>0.05)
W1,
2.2 IPAH 5 PAH-CHD % # /)& a4 Rk

g% BRZHAH L, IPAH Fl PAH-CHD £ 3 4h
JEl/NSIE B 71 288, MEF,5,, Fit11{H \MEF,,, FiliH{A |
MEF,,, Tii1{H .\MMEF., ., T3 {8 A & AR5-R20 %
B E T & (3B P<0.05) , W3 1, 5 IPAH B35
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ke ,PAH-CHD 418 # PFT il f f2 i A1 J& /Nl
(24 MEF,,, B3 HH MEF,,, Hiil{H MEF,,, #iif

Tab.1 Comparison of PFT and 10S parameters between IPAH and PAH-CHD patients

%1 IPAH 5 PAH-CHD £ PFT ¥ 10S St

{H \MMEF,, .., U8 B K (¥ P<0.05) , M4
10S F MY X5 .35 T (P<0.05) , W3R 1,

H IEEXTHRA (n=24) IPAP % (n=50) PAH-CHD 4 (n=44) P, P,
HE/cm 161.2+7. 1 159. 0+6. 8 160. 2+8. 1 0.214 0.552
B/ 10/14 14/36 12/32 — —
AR kg 60.1+7.6 59.5+8.5 55.7+10.2 0.768 0.051
iEE % 37.9+13.7 47.7+16.2 36.5+16.2" 0. 009 0.613
R/ AT — 1.7+0.5 36.5+16.2™ — —
IR TRZI DR =2 3
PVR/wood units — 9.3(5.6,14.3) 11.8(8.9,16.6) — —
mPAP/mmHg — 49.5(37.5,59.0) ** 65.0(53.5,82.5) — —
PAWP/mmHg — 7.0(3.8,8.0) " 7.2(6.0,9.0) — —
CO®/(L - min™") — 4.2(3.5,5.0) 5.0(3.4,6.2) — —
RAP/mmHg — 3.0(2.0,6.0) 6.0(5.0,6.5) ** — —
PFT
FVC %pred 93.1(86.0,100.8) 81.5(69.9,91.0) 75.1(66.7,86.1) 0. 001 <0. 001
FEV,/FVC %pred 91.2(82.2,98.6) 92.8(89.6,97.4) 91.9(86.4,96.2) 0. 246 0.985
FEV,/FVC %pred 98.6(97.1,99.9) 97.5(95.5,100.5) 97.4(95.1,98.9) 0. 241 0. 062
IC %pred 92.1(75.7,107.0) 88.2(76.3,100.2) 82.8(67.2,88.2) * 0. 488 0.011
MEF,s,, pred 80.7(68.1,95.1) 48.1(36.7,57.8) 38.4(26.2,54.4) * <0. 001 <0. 001
MEF;, pred 92.1(80.9,103.8) 68.1(52.0,68.1) 55.0(42.5,70.4) * <0. 001 <0. 001
MEF,,, pred 91.4(84.8,99.7) 75.4(63.5,91.5) 67.1(50.5,78.9) * <0. 001 <0. 001
MMEEF; 5,5, pred 79.1(68.0,92.6) 50.5(41.4,65.9) 45.6(34.6,53.8) * <0. 001 <0. 001
TLC %pred 97.5(93.1,106.2) 90.2(84.8,106.7) 90.4(84.1,98.8) 0. 086 0.010
RV/TLC %pred 39.8(28.8,103.2) 121.7(112.3,138.5)  142.2(131.3,155.6) ** <0. 001 <0. 001
108
R5 %pred 94.1(83.3,103.8) 116.6(98.5,144.6) 125.6(110.7,154.2) <0. 001 <0. 001
R20 %pred 91.4(77.2,98.8) 113.1(92.1,126. 8) 118.4(95.3,141.7) <0. 001 <0. 001
R5-R20 %pred 8.4+12.5 13.5+18.4 22.7+32.8 0.257 0. 144
AR5-R20 % 14.6(11.9,18.1) 19.5(10.5,29.5) 21.3(21.3,21.3) 0.048 <0. 001
AX/(ecmH,0 « L") 7.8(7.7,8.0) 5.9(3.3,11.3) 10.32(9.9,10. 3) 0.214 <0. 001
X5/[emH,O(L - S)™'] 1.0(0.6,1.4) 1.2(0.8,1.6) 1.4(1.1,2.1) " 0. 180 0. 003

St . B I PAH IR B4 0SS Y INHE] , Hvh PAH-CHD W5 #8 J B3 4R 2474 .0 REHIZ I [ ; + IPAP 405 PAH
., $ . IPAH 5 PAH-CHD T 1757 IE AR R IFGE B, T ARAT FARBF IEIRIT & R Fick 5118, — 3R B0 6 ; TPAP 415 PAH-CHD 41
ML, *P<0.05, *P<0.01;P, N TPAP 4H 51EH X BEZHAH L ; P, 9 PAH-CHD #H 5 IE % X FRAHAH [ ; 1| mmHg=0. 133 kPa,1 cmH,0= kPa

2.3 #3¥E PAH-CHD A L5 KA E% 57 L7 L
By MR

44 {5 PAH-CHD 835 | © 47 58 K ME0 i T
RIFIEIRITE 21 B1(47.7%) , KATFREFIEIGIF &
23 11(52.3%) , 5 IPAH &ML, EfTFARBFIE
1YY PAH-CHD %t MEF,, #iliT{H \MEF, il
THH MEF,,, Tl 1114 W & K% (% P<0.05) ,RV/

TLC% Wiit{E 2 3 %5 ; 5 IPAH BE A L, RAT
REF 1IE ¥R 7 ) PAH-CHD £ % MEF,,, i i 4.
MEEF.,, Wit {8 i & P&, RV/TLC % il i1 . 2 1
L ERAS R X (¥ P<0.05) , PAH-CHD
HIEFARBFIEIRIT P48, H PFT J 10S Kifr
TSR IE S BE S SGE L S 8E R LS
B, FE2,
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%2 IPAH 5444 PAH-CHD E# PFT K 10S S# L&
Tab.2 Comparison of PFT and 10S parameters between IPAH and PAH-CHD subgroup patients
i © IPAP 41 (n=50) PA;;;Z? :‘gf & PA;'ﬂcg?ﬂD( Tj;i & P, P,
B/ cm 159. 0+6. 8 160.2+8. 1 160. 0+8. 4 0. 589 0. 604
B/ 14/36 4/17 8/15 — —
IR/ kg 59.5+8.5 54.9+10.2 56.5+10. 4 0.078 0.230
R % 47.7%16.2 32.7+14.8" 39.0£16. 8 <0. 001 0.018
LIIRTREIVIE = 38
PVR/wood units 9.3(5.6,14.3) 12.9(10.7,20.1) 11.8(4.8,14.8) 0. 009 0. 357
mPAP/mmHg 49.5(37.5,59.0) 65.0(57.6,78.5) 57.6(47.3,84.5) <0. 001 0. 008
PAWP/mmHg 7.0(3.8,8.0) 7.2(6.0,9.5) 7.2(7.0,9.0) 0. 142 0.092
CO/(L - min™") 4.2(3.5,5.0) 4.8(3.6,5.3) 5.0(3.1,7.6) 0. 370 0. 080
RAP/mmHg 3.0(2.0,6.0) 6.0(5.0,7.0) 6.0(4.0,6.0) 0. 006 0.038
Qp/Qs — — 1. 54x0. 82 — —
PFT
FVC %pred 81.5(69.9,91.0) 72.8(65.5,80.5) 78.7(67.1,88.4) 0. 065 0. 508
FEV,/FVC %pred 92.8(90.0,97.4) 91.3(87.5,98.2) 92.7(85.7,94.3) 0.395 0. 200
FEV,/FVC %pred 97.5(95.5,100.5) 97.5(95.3,98.8) 97.2(94.6,99.8) 0. 705 0. 695
IC %pred 88.2(76.3,100.2) 84.7(69.3,92.8) 77.9(66.4,86.1) 0. 157 0. 022
MEF,,, pred 48.1(36.7,57.8) 35.1(24.3,54.2) 39.7(31.0,55.5) 0.043 0. 147
MEF5,, pred 68.1(52.0,68.1) 46.7(36.0,76.2) 56.7(48.9,67.5) 0. 024 0.014
MEF, 5, pred 75.4(63.5,91.5) 63.4(47.8,78.6) 67.5(54.0,79.0) 0. 027 0. 008
MMEF;s s, pred 50.5(41.4,65.9) 39.4(30.3,58.1) 48.0(37.2,53.5) 0.072 0. 065
TLC %pred 90.2(84.8,106.7) 89.5(80.4,97.2) 92.2(86.3,100.5) 0.252 0. 905
RV/TLC %pred 121.7(112.3,138.5) 144.1(126.9,162.0) 138.2(131.0,154.6) 0. 002 0. 006
108
R5 %pred 116.6(98.5,144.6) 122. 8(110. 8,163.6) 127.0(110. 4,153.9) 0.313 0.219
R20 %pred 113.1(92.1,126.8) 126.2(92.0,147.3) 111.8(96.0,136.7) 0.234 0. 808
R5-R20 %pred 13.5+18. 4 25.7+40. 8 21.8+24.0 0.919 0. 157
AR5-R20 % 19.5(10.5,29.5) 21.3(21.3,21.3) 21.3(21.3,21.3) 0.227 0.220
AX/(emH,0 - L") 5.9(3.3,11.3) 10.3(7.6,10.3) 10.3(9.7,10.3) 0.211 0. 164
X5/[emH,0/(L - §)7'] 1.2(0.8,1.6) 1.3(1.1,2.1) 1.5(1.1,2.2) 0. 126 0. 044

* PAH-CHD A FARHFIEL vs PAH-CHD B LT ARBFIEN ,P<0.05, $ : IPAH 1§, PAH-CHD E 1757 IE A & R JH PR B, 1 R AT F R
HFIEIRIT# R Fick 35318, P, i TIPAP 415 PAH-CHD EfF FARBFIEA M L ; P, 4 TPAP 415 PAH-CHD K47 FRFFIEHM ;1 mmHg =

0.133 kPa,1 cmH,0= kPa

3 i

AWF5E i 4 % IPAH Fil PAH-CHD i % /NS E
DIREH#AT R G2 W W B &3, 5 1EH AREA L,
IPAH J PAH-CHD &3 ¥IhI/N<E Y fig sz, H
PAH-CHD B H AW N, A LT ARBFEIRITT Al fE
X} PAH-CHD % /INVTIEDIRERA B35 152,

PAH F83 fiti Ty B H 10 w2 Bk B 1 14 30 <. 1)
RERE i, 4k 1M s B0 B 2 Pk IR A o < D) RE B
312 PAH FT 20 it o 5 5 A SE AL 2= 4 1
KIE4 B, AT REAE B Sk il LA AN A M AGE ) e
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ZRHIERR , PAH B iy T Il 0 10487 A0 9 9k | il 81 i AL
sk Ty B8 IR ( Bk ) B4 g 48 W] R /NG B P RET R
Inscore %51 Lai 251" 43 51 58 P Bl 01 PAH 3
YIRS I B A 80A & 1) PAH BEREL AT ST, S
IR I I ILAE A ARt AR AR/ NVSE , AT
P DIRERY S5 . D3 Fh T PAH BREE AR N N B
R 1 KEFE, BR AT 5 R 045 40 A3 FE A1, i T A
T SCRCE V-1 L2 A 5 7 RN B 2T 448 240 fif 1 4, = 3K
HNE/INIEFHZE

HWroE T H/NVAGE & PAH RS2 B A9 3 230
B, /INEFERRTEWR SIE N T N <2 mm 1S
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S RRAMES So U R S VI Bl bk s 1T S /NG D RE 28 S ) LU RERIE Y

T, HAAR I S AR, BH AN 48 < A B
JIH9 20% , FA T R 2% | RE A% (1 A5 0 43 A 1
AN NGBS e S 80K 8 L ZE R AZ IR,
MUNTIE R AR B, — AN 2 R A R AR AE 1
Ak ORISR, BEAERFGT I, PRT K& o 1
MEF,, MEF,, MEF,, .MMEF. . i/ NV E it
P AR )z B S50, RS A O e/
TR AZ BR 2 FHZE 1 R B, T FR I W /NS
R KA, 10S S50 R AR BHBT )
REPERH 8853, 1R BHATE ; X oA WP BE T F i) 5P BH
JIFMEHER 1 2 F0, O LT RS S ERFIBH ), A2
FEAHE il 4 2 R0 e 4 RS RE T (FLrh R LR R
), FEBIHER 150% LLN R IEH ;R20 S <l
R, FE T AR 150% DL M 1E 5 ; RS-R20 4y Ji il
KEPERE A7 FEFHERY 150% LLN M IEH ;X5 N JE
SRR 7, X5 <[ #3H{H - 0. 2kPa/ (L.s) ] 5%,
ABESE K B, 5 4d X B4 A [, IPAH Fil PAH-
CHD % MEF,,, Wil {4 .MEF,,, Wil {& . MEF,,
Tt {6 . MMEF, s, 11 {8 A 2 AR5-R20 45 ¥ 7t
1o, X B FT I AT 5% 4 SR AR AT A R B R e
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