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RARE (Dirofilaria immitis) DFFAITHE DRI EiT 0 filiv o &
U EOFEBEEEICH SN FERBIC X - TEF G SRS BARLERZ AR
T 5o FHIT MEIIRDO B EEE R RARKRBOZFEICK - THENTHRE D 5K
BEMISNENEBATS 5o BEMSIEBIROBEA L KARB T IR P I 25
HUMBIIROAKRZRE LU CEANIKOIEELRZ 3032], £/, HEDZH
FHDH DI TER RIS X B MBIRERIC &L > TIIERO MMEENEL. £
DFBIAEITIT S E2HEMNTEREEIGER UK. SBIAmE. HFEEHD 5
WIBEREEERLS5NS [31,35]
RAKRBOFAEICER LU TR S MIBIROBIRESEIE. A0 U THiiAR
(BIRIME L) 20 AEEO LAPHEMELEEREI ¢, OHA
HEIE D4 Starling ORI [5,29] 1T & » TOUKE S O #5382 G IEKIZSE
3o TOEERICE 0. MiBIIR~N DR 2R/ F T 5, Lo L. HEED LRI Z
DIEPHZ B A THEIT L& AEALVAE U TN izt ofr £ %24
<o
RARBROFAECRKE T AMEMEE. £HFREICX B HEIRMDTOEED.
BRI L BN EIRAE OEEIC X 5 IMEBEOHIHEESFHEE LTEZ SN
%o, Rawlings [30] Sid. RiZxt UEBRNICHLED» S RKAKBOKES LT
170745397 %FAL. NERCAELEOEAEZGRT VR, HRE

DEICHERENBOONU D> LEHERL. RAKRBDFLEICERET S
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iESmEE. REBER LD bREOFHIC K » THE I 5 U155 BE D HE 5l IEJE A3
BT IRIEREEDO RS RLEHNATH L EEBEE LT 5,

KARHIC RN 2 MBHIRMZ T LU T, Adcock [1] S1F « HERIY T Sk
ERBRE L. BEORBUC & > TE Z 5 MBIk O LT kP RIS O KiEfR %=
ﬁ%L\MQM@WﬁﬁiU¢ﬁK%%%®%£ﬁﬁbéc&%%%bto%
DABIZ b+ KRR IS K B il Ik A B D BEEAR Y D IE RIS S LS SRk B
PRACHARICES) ¢ 2 WML DM EREEshTHW5S [3,10,32] o £/ A
RAEE S A U BB OB TEIC. Bk i/MRo 50 EHEsh, ik
DEATICHE > NS LUHPIEOBE bIE S T3 [1,5,33,34] o

MEEENEE ST HHERE LT, RIEORH THEE U S8 435 Ui/
ROEMEICE O R ERT B & E RS, ARIEEREZICE O TI/MR D2
SO RIEYIE Th 5k &EET (platelet derived growth factor, PDGF)
DN FHEHMBOERSHEZRM T 5 &k » Ty FEDMNEE M
SENERMEDOPFEEREI LI EPMoh T3 [9,14] . ZOhED
BB A Bl U7c IR D EAEICHER ¢ 5 BT IR ZE IS & 0 « A& micfifEh
WRIMEREDRFRAZRPHETSH I EICL > T, RO MBIREEEEZ R THREA
%o

WD A PEBR I M T A XA ZE|BMTHO O A MBIIRAR & MicKBEH#IGT S
SEXBHEBIRARD 2 RHTHINTH B, 5 » D FHE BRI

FBHZEL, BRI & 2 3&E LICEE. [ESZREIIROILE
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F R Uy ®4E U GEIIRKAE D M st 2l g2 E R EIEic a5 o %= B
4 5 7cmic . [EXZLREBIR—E)IRY & (broncho-pulmonary(B-P) shunt)
NEREh B I EnlEESh T3 [13,20,40,43] o

I [12] SOEHRICHE TS B-P shuntiT B9 5 & TIE. L& & il % X
@ﬁtfﬁotMﬂ%ﬁ%TmMMW®&ﬁ Fho. SEXAENIREE TR,
SEZABYRO S rEFEIN, XMEELICEOTHE2 5 v OMIITEIIRE
THEHANRABHE I AT I ENS. ThELDKY B-P shuntid iy &
LTWde UL Uy KD SEERY 72 il IR 28 44 i 0 Kl o s i D il 8 B AR AR I 6
WTIE. F# U7 B-P shuntQFENHE SN THH12,41,43]. 72, Liu
[17] B L C/hE [12] Sk AARRBAEDMTNRE & FSAE X EB) RO
EZICENT, [EZABENIRE BFCHBIRPEE SRR, FELE
NEBHARA LI FE U SEXBEIIREFZ/RVBED SN L LHEL TS, —
ﬁ\@#ﬁﬁuﬁmrm\M@&ﬁ%%§\Mmmﬁ\mﬁm\mgﬁﬁ\m
MIZE. WNGIS & & O MBI IR B RIS B W0 Ty KU 208 T IR 0 BT 38 2k %
B-P shunt®JEK 2B 613 ET5HENH S [13,87T] o THHDI EDS.
MO ERBEE LS MBIROBEICE LTk, [EZABRIIRSUE R ICFHE
LT, MifERomBEzsii- T3 b0 &ifEEIN 5,
SEXBEHROMAERICOVTE. THETHL22DOREEZHEKICLD
MEEHTHSED [4,6,15,16,18,39,42] . EXRRNICH T3 ELRETIRD

M. MAHEOW 1 ~4%ThsEHEahT 3, £/, EBRNWITE
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Mio®) - HIREFESR U MIEREE2/ER USA, QEXAETRO M7
WS [42] o SO EDSHIMIRDIEREE L E L6 SE AW
TR ML RO 5 2 &0 5 RARBIT K - THEIIRIC H28-L IO
33 2% b%tbt BT H. B-P shuntZ N U TEREZALBIRD S Jiliiff Ik
KMﬁﬁmkb\Mﬁﬁ%ﬁ%¢6§@&%zénéoit\ﬁﬁiﬁﬁ%%
O IFE & MEIIRE & o B HB-ERS 5Hh 5 [42] 2 &6 MBIk
FEME IR ERELRUTIRO ML NE 2R84 S b KARBE
DEASICEOTHMBIREREESTEEL DR E, LEZREHIRD S M
RANFRATHAMBESEINTSDLEEZEZ SN S,

SUE ST IR U I & A MR O MR A = BT 5 Ak E U T hdik
M7 I MR & B 28 RO M i B LA & bR
BEEERTIENMON TR Y. TOHERTF & LT, Horkin [19] 53
N IR B MR EZB U T, ALRDPSODEDEHBICEILIBDTH
BEHMELR, LD L. £D%. Rajagopalan [25—27] Sk - T, [l Ik
FEEBRELEDOEELZZY S, — LA 2EEAEDELICE » TH
EENDEHE U FUIETIZECBEE D 2240 23l i IR i 575 28 D B IS8 %= K
FTboEEZSohTINS [22,28,86] o LLAMS. ThoDHIEE. IE
WIRERDYICLZ20THD . BRNICBESES L TREFOH T HFHMIC
BRI RIC OV TORBNREINTHE L, UL, HE, BFEFTI

OB I E b MEIRIDRE 2B EFHORENRKIEE UTHETES
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kS i1ct -7, Keren [11] SN SO K7 5.00x 3 —FIC & 0 il kil
AT O SUUHIN &L EIRNNC B U T BL Y 5 2 Mtk 0P & KB
TBHERELTND, N7 T 0L 3= & » T IR S BOE Z 35 5
%m\u”%#b LEEEMBIEGTHET S LI TH B0 Nl ko i
(GG S Sy v 2V E TOMEEAE VAL EOHN T, BRES O
THABEISD FPI LTI —HEICELDT7T 70— FHRER LTS, ZEREF

7oL a—ikid, REAICERFEATS I S0 S, R LICERES

& O DE SR AR O L BB DR THIS AN T A D+ B 2R il IR D 1l B ek T 18 Y
B T&E %,

HiZ AR AR I 5 o B il R M B &L E D & ﬁuM#amm%xm
B MFIRILFEOBERAEHEICOOTRT L. 20Ty KRR BEE
S BRI &R E E O B oW TR EMX A 2 L L L,
Kok GSEE F 70—k THETIHEG. EEOHAKTITDA
TWARAB K703 -2 RIIEMT LI &bUETHB, L L. R
ERBREEEMTFOBRAMKICEGHEELE LTSI &0 o il IR 7 &
DI RE DR BRI L » THEB IS LRI, LT U SHRMICHEERT
HETEENL, 22T ROiiEIRMFAEE F S0 a3 —HETHETSHEL
UC. B CREIEBENICT Pa—F 352 E0FRTHEEEL, EREFP
P I I —th&E DK ET - TEMEE F 7 .01 3 — I & 5 Ml IR 5

DEBMNAEEEILTAEIEE Lo DVWT., Bl F 7S 023 —-FEERHWLT
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RS HURE IS 354 A Bl IR ML o3 o0 2L LBt e E D i D THRRET L. &
CITRARBDZEEICE G > Ty MIMROIGERBEENE e BiE. SEXR
WENRD B-P shuntiZ & 2 i R0 & DL AL & o LARHE D AW i< 2 0 TR

ZMZ . KRAWRBIEICE T 3 MIMROMATIHEXH S MITH I E&E LT,



53 BEAEAF7Z7I0xza— (TEE) &EREE N7 J.0xa0—

(T T E) T & 5 [ili Ikl i 8 8 12 o g

KAARHBAE Tl FEI BREIC & 2 Bl ZEARIE & 7o 13 A1 Bk O I8 PR AR B3I
FRER 4 B MAE RS S ONS R D BRI 2SI K 0 . BRI DT ARG K U Tl
EMENREU B, ZONBIRIEREE R 5 & EIRMMAEEL TRE
SEAEEIIR LR F A3 AE U A Ui BYIRKAE o gt = #f 5 &3k |
THSEE T KA AE U Tl OBTEE B (k9 5 722 B-P shuntVEK SN %,
U7cdd 5 T\ G EREISE % F8 8L 3 5 K AR D 2 $&r A 2 TRk R4 i & 5 Jili )
NRIERRSGED B I B IR O BRI, [EXREHIRO AL ZELE L B
R Ic I FIFRLMERLETLDOLEEZI SN S,

CHi IR E A K T a—gick 0E T 556 BARMICHR
WRRMgEE N TSz a—-oFAREHSMITEENT, BAEAN T I LT
— 5 & D ILBARE 24T - 1o
E1M EERMKR S & Ok

#1IE HEEK

HHRKIBWE X, 707407 Y THRE. M/\-»Dﬁ[ZJ - LERRAES L
CEEPRBICE T, @3S CICHRBBICRERROBD ShEh 5 1c
E— 7 K5H CEHEE 9.953.3 kg) 4RI A 98 CEH4EE 12.1 £

1.1 kg) =AU,



B2 KR

HERAIE. MHXOMAEE U, ERYBICHIMTRIES U THEY fo Yy
0.025mg/ kg FRE L. 1 55M2IC< A 7128 - T100 % B % 5 9 WA
SEIDBLICHAMRBREIT > 7o BAMBICHE, FARY I —F YT L
GHQ»ﬁwMZmym%ﬁMWKﬁﬁb\ﬂﬁﬁ%ﬁ%%bt%ﬁTﬁ%%
2= TEFE L. WAMBSICHERELT, noty (~hedr®) ICXD5KA
WM (O FIREE) 12 & » THERFIRIE 217 - 7o MERFRMF O BRZIS 20 THEL O
BAEIC BT AR U ¢ RBEE 249 1 Hac ICHET U OIBECP PR E
HEFELUTOS I EEBRLADODL. BRERMT 2 RENICHAL. BRE
Ko a—h RN R 7T -t XD NiFHIROMMFm#ZF L,
Wi IR G DEFINICE . BILAF « WY 7 7 W EARREE BWEE
BEUB—-565A%2MALAL (Fig. 1). BAEEFNFZILTIT—ETH,
HihFAEHROT.5 MHz T, EEAARANETT S 2 2OHEMFZ I
bi-planeZl & i 7o, #RIWEE N7 .z a—ikTid, R OEFE7 S5
MHzZMuwik (Fig. 2), g7, el c3FEMRBEEOLDHIC, LER
DIZHERFEOFENFEEZEUB -5 65 AICHR LU THFELEEU .

H3WH MEREL S TITMEIEE

LSRR A BN IS fE U TRAE N 7 5.0 2 —#k (Transesophageal ech-
ocardiography : TE E)TEH Ml ZiT 7o F/. RI—O#HEAREER L LM

BEEAMBLICREL. BABE NS00 -k EEMEE F 7.0 -3 (Trans-
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thoracic echocardiography : TTE) ik Bl %47 - 720
1. MUEAGL TR K 703 3 — 354 & 2 Ml Uk ol 4 k8 o0 30
HEESL R A MEAZ IR U B N7 Zu0x o —gac £ o IR s e A5
if%%Mmi A R TN IR I8 s &k O A S A M AT & U Ao il
ﬁWMﬁLu\M%##M%éﬂéu%#bKM+®ﬂ%&%ﬁﬁk;Omw
MRInFEEEZMB U 75— F 7S WIETEBICHRATAIMBE Y 7F 5,
A5 THT SV i 70 R a5 32 s kO A 1 S N R DR A A i LT REF L 2 (F i g
3) o Fh BABEMTORIEICE O MIBFANE S 26 TEERA
M=l U (Fig. 4) o Mnt#iHilichicoTYH PN EY 2 — 4
DAL Vv A5 TS e UG L0 3 E 00 5 e % e 6 0 UK L 58 8 B 0 4 5 W TR
N IRZE O & U ZZBAMG#ET IS > TE ., Sfrmies Ui,
MSE T B A TN R IR AL R & A e SN IR Al e ek T S SR (P V S ),
D (PVD) B LU0A% (HR) £5HW Uiz, 22250, SEMNS, i
ES, HICHEEL Tl 2 h7cGa8E3 . FbEREHDOIEE S ikifid (P
VS) &Lk, ZEMAMGAETIE. ERdlik (VE) . A (VA) B
FEE (HR) 25t U7, £, ThZFhofllEMiz. 428U
ZDFHEE & Ui,
2. ENMEAI TRBE N 7.0 a3 -k S NCBIEE F 7 5.0 3 — KIS
& B i # IR i 7% 28 D 5

PHARZLEZWMB L ICTREL T, BEE NS0T 3 -Eic X s3HRIEE.
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MENML D 5E EBKED HERTIT - oo IR F 7 I 01 3 —kic L 5EHIIE.
M7 7a—FickrEERMESOA Z — F7 7T, £FHALL
PRl s 7T & O o AT RE N R L5 o & UM A 1 T il R UK 1L o ek A i U
TEM LA (Fig. 5) . EEMAMBEI . £ZMWLRT To-Fitkd i
Eﬁﬂ%@@?%Mbto:@ié@ﬁ/fwful—A@u EiE . IEAL &
(5] Kfe 4 75 07 3 i 70 R L 595 a2 £ 0 4o o AT B TG R DR 0 i B TR L Tl IR 22
EH AR AZRA MG E TN TRAEFRIE Ui
MEEBIZ. MEAIC L 3BAB N7 I3 -k ERMOHEE 25 Lk,
U BEBENF 7SO0z a-BELU0BNE N .00 —-EIlE0TA
BIEEN IR AL . GO LEE hIENSDERM UM ETDH O HRLE
Wi IR 7 A MO HIE L HENS DEM UGG ETH 2. KERTIZ
EEMIZI N S AT hZNA M RENMHIRD GRS B L A %IEN IR E#EE U
foo il TOHA, ENBMIEAE N 703~k BlgEF 7.0
— AT K BEF N E AT - fAREK G T — ik TIT - 72,

5 2 52 BRI A

Er

1. BEWE F7Z0x a3 —FEofec & 5 NIk st & A2 2= i A NjE#E o
iENE

IEAL & ZEMAEBA L IZ 5 4F 2B R F 7 F 0> I — kI & 5 il i IR 0 75 28

A, SEB L UDFEOMRHAIEEE. BHFEEE L CHICHE S5 Z &8

T&he /2. SEIZBWLTIE. S, HES, HICHH L THREILEERN



Boffc (Fig. 6), A—OHRAARTRAGE N7 F0xa— I X5
17 & 22 AN B G T AA o D MBS K B oA T N R oL s L A e B AU

LI d & O ZEF R A MR WA DM IS DO TR L7cs € DR
PIEAGLIC 351 B A0l K 775 0o T 71— FRIS B 5 10 38 e U oD 1l ek 300 i 0
PV b:I 219.5~41.0 cn/s. FEH32.8+29.9 cm/s (N=4)THHO. PV S, &
20. 0~36.8 cm/s\ FH27.5E£7.0 cn/sThHh-72, PV DIL25.8~50.3 cm/s.
SEH40.0112.0 cn/sTdH D HRIEB81~151 beets/min | F# 119.5£29.3
beets/min TH -7 (Tablel),

AR M@ Miiid. PV S, 212.3~35.0 ca/s. 3 23.9*
9.6 cm/s (N=4) THY. PV S, £10.3~49.8 cm/s. F130.1%x12.8 cn/s
THho7co PVDIZI4.5~49.0 cn/sy FH31.3E11.6 cm/sTH O HRIL80
~165 beets/min . ¥15118.7£32.4 beets/min (N= 7) Th-7 (Tabl
e2) o

AERAM A DML, VED21.0~68.1 cm/s. F¥41. 42149 cn/s
(N=12) TH Y. VAIL24.6~52.2 cn/s. FH34.9%9.5 cn/s TH -7,
A/ EIZ0.40~1.62 cm/s. FE150.92 cn/sTH Y. HRIZTI~133 beets/min.
F15109.0+19.8 beets/min TdH -7 (Tab |l e 3) o MHENLL & Z FUAHEEA L
DRI K BAHMARM A B UTH 5 & ATSENFIRILFEE <6 0T S i
#® (PVS) oM<, MMZEHEr=—0.778 2R L. Di#id (PVD)

OEMTE. MG =0.449 2R L7 (Fig. 7) . ABIENMNEIRILE



HITH TS Wi OB TE . AHBARE r =0.486 2R L. D i DA E
T, MHEEHE r =0.348 23 0Lk (Fig. 8) o ZhofEBRENS.
A7 TS LR R D ML S A & A T S i R LML R F IS B T AL
&EM&M&@W&@%%K&%M%%% ER YR A A A
EEMAMM B A Epiidi(VE)EDAHE TR, MHEGEHE r=0.789 .
AFgiE (VA) EOMBITIE., HRE r =0.551 . A it E Jii#
(A/E) Lofigdcid. #HFEHEr=0.863 2/RLxc (Fig. 9)., 24
S DR BRI S A MLG O FHITIC 30T S B & Z B EA B o
RELDZALIT & » TE Befiskids & O A ikl E 35t 12 IE 0 A8 [ 1 4R 03389
Shichs ABFEEICIE. HMEREED Shigh - i,
2. BAM NI 0xa—thik L CRKEE 7 J.0x 3 — 5o fili Ik i 7 &

70 2 it AL 3 oD A 1Y

MR RE F 7501 a— i L 3 MEIRnmsEEEIR. A, S
BEUDWHETH O, BHIIEE LTS5 2 & TE A0 —H.
RENGEE F 7S 3 —RIC X AW TS KB T TR PIRENRLE LTI
SENS. SPBIUD EHEDMAHEBIE ., SicHBchE S h. Bk
BLlTitahicflhkdZ {BEINIL, UL ARFHDO MR,
BRI 45 2 EAN B RE b B S i,

—AFE A TEMMBA LIS 2BBEF 7S5 L a -k e, EHagr

7T T 3 — KA K B A5 T T Sl e R A0 E R A £ T R AR L e 0



B LULERERAMFAEZET W L2OD . lWHOHBIZ OO THRE L,

ZPIBEEANL IS F6 1 2R B F 7 7.0 1 3 — g4 & B i SE il i 0k o 1 o s &
MEP VS, 214.5~42.8 cn/s. “F428.5+11.8 cm/s (N=4) THY. P
VDI318.0~23.0 cm/s. “F¥#20.1+2.3 cn/sT. HRIIT4~119 beets/min .
1]£:té]9,7.3i22.1 beets/ninTHh -7 (Tabled),

FERIENE IR E MMEIE P VS, 216.5~38.0 cm/s. FH 26.9%8.1
cm/s (N=T7) THH., PVDIFIT7.8~46.5 cm/s. F4432.3+£10.8 cn/sT. H
RI371~124 beets/min | J1593. 721.3 beets/minThH -7c(Ta bl eb),

FERAMTEDEMEE. VE519.0~52.3 cn/s. F#36.5+12.0 cn/s
(N=12) ThH 0. VAIEF25.0~43.5 cn/sy FI34.546.2 cn/sTH 720 A
S/ E130.62~1.47 cm/s. ¥ 1.00 cn/sTH O HRIZT5~119 beets/min .
g 96.3+15.6 beets/minTh -7 (Tableb, Fig. 10),

A — 144 2 O TAEWAG AL TREIEE K 7501 3 — 30 & 5400 MR
DI FHFE ISP VS, $23.8~59.5 cm/s. FH42. 1£14.7 cm/s(N=4)T
HO. PVDid26.8~48.8 cm/s. J4#436.6%+9.2 cn/s T HRIZ63~112 bee
ts/min | f£#93.3+22.3 beets/mninTh-7c (TableT),

A RIENG IR FAE D F I PV S, £915.8~31.8 cn/s. F#425.5+6.5
cm/s(N=7)TH . PVDIF2l.3~56.0 cn/s. “#33.3+11.9 cu/sT. HR
[$71~125 beets/min . F3593. 1£21.6 beets/minTH -7 (Table8),

AZEMAMGRE DG WHiEIE. V E #20.5~74.0 cn/s. F1438.9£16.0 cn/s



(N=12)TH Y. VAIF26.0~44.3 cn/s. F436.2+5.7 cn/sTHh 7. A/
E{30.60~1.69 cm/s. 1. 02 cm/sTH Y. HR(Z78~118 beets/min . F
¥97.3+15.4 beets/minTdH -72 (Table Q). ,. BRUEFNSILxT -k
LRENMEE N L a—RICB TSN THEDOMBII DL THRE Ui, ©
UJn"%;E\ BEEN 7.0 3 -k ERWEE N7 S0 a0 —kIC X 5 ART3EN®
IRIMFEHED S B Tid. MR E r =0.944 =R U, DR TIE. HEE
r=0.903 2/rU7c (Fig. 11) ., AREMNBIKIMLKTEICENTS R
WTIE, R r=0.799 2/7 0. DEGmA T MG r =0.848 %R
Lic (Fig. 12), COI&EhOBAENTI O a—KEE&EHENTS
o I 21— T A T T Nl VR L 8 & Ay 12 S5 Il e U 0L %8 3k T 43 IE D B I 75 A B %
oo,

BAEEF 7023 —kEEMEE 7.0 a—-3ick i 2 E£Z R AR
DEFHRATIE. HEREr =0.914 . ARRLETIE. MHIEHREr =0.774
AP,/ E i cid, MR r =0.882 2/ LAc (Fig. 13). <
DI EMNS, BEREF 70 —KEKERE NS0 a3 -HE0EERANL
Pl TIIED BAFISAH BRSNS Shic,

5 3 Hii 2
1. BAZLIC X B EE N7 70> 3 — ko il IR ol & 42 585 A L 58 o
A
BAE F 7 50T a—tkic &k » T BN & Z WA BA 6L o> 4 07 C A5 17 2 il



IR 7k« A5 % 286 IR M AR 3 & SR AMREZE W L. 2 OF
STHEOMM AL U3 MIBAL & AW ASEN LI 34 5 43 T L2l IR i 7
B & A5 B MR AL 0 M I T AT SENG R IR I R D S PR D BT B
@mmﬁwmbn 755 THT 2% i {0 J0R 100 78 5 0> D 38 3 o o NG e i R AU L 7 o
DS Wil & DFEIC I AERErEL oAb s, TDOI EIRE ST,
IMEAGE & ZEMAS BAG7 D ML D FEIC & » T Jii RIS S8 2 RIEd 2 &
B SN E 5, 20BN, HRAUEPET S LIk DERD.LIEE &
Ui ENBE T2 &Ik - T NiFHIRE DL MiZE O EER M7 i
ZALDE U B FER. WEOMER B ONEr -t bDEZEZ SN,

LEBAMFBHICE TR, EJdidis KO A MMM E Fiidic RIFaHE

DD S fcdy ARSI I PRRD Shiidh -2 2 & s IR

1z & 22 RS EA AL D 4 fz D B  EEBALG I TR HFICOEIL
MElo Rk Atk ZlLic X 38 Rb 5 bDEEZ SN, FTT0

T 3RS K AN IR AR E . L D ZABIT K o TR O Lalld 2 il D fir
E%M%i@%\i%#&@&i“@%AMMLi PEAGL TR EFICHA L.
LENBEEAML T TFAICHRA TSI L& B, /o, EENDRAFL R DENP
OB KON BEIICE b7 - Ty MidIRDENZALT 5 Z &I HERLE
ZoNb. ULH U EEBAMGAE TE it Ay E il TR, IE
DREIBHEPED N NS I &S EERAMIBMERZ . FlifF Ik REE &

REUFEBIZTHRNLDEEZOND,



DI &5 S MBI & A DA AL O 4 L D HIEI & - T IR0 S &
LB UBZ ENYSHERLD BFE N7 I 013 —kIC & - THii Uk 5
HAPWEST B E . — WIS UL E 5 ENLUTH D I ENH -7,

WﬁLlf7wl3 ik EARENEE N7 D0 T 3 — gk o il IR A & A=
mAmmﬁ@M%

BEE NS0 a—-FEERIEF 770130k 5 MifEIRE S FICAE
FEFRAMAH DO T U SERBAKICHNZD F 77013 —E0ERICD
WTHRET L 7,

D 5L A TE DR A A B A AR S OIS AT B TE N VR A 47 s E I i oD
METE. SERMEDIEMEDHE TIEORFSMENBD Shic, i,
Ze AN B0 B B itk . A Baidizs o NS A BT E i di o 48
BaBEB U BRENF 7023 LU0BRE N7 I.0x a4k
DHET. EOREFEAHMBEEIED NI, 20T &S, BN S0

—EE. B N0 a—-gio kiR EEmmild A i3 TE
IO S PEHML S ONC D IO B 0 TE S 3 B M o3 U il 7R VR 2 5 e
BEMETE I EAWSNER D BREEKRICE O TR CRINEE K75

LT I—EDISHHEETH 5 T LR S hic,

— IG_



WU KSR 51 B DRI 55 & O Db hiE 0 Z AL

EONEOEBERN S KONBIRILGFERE K7 T L a—tk TN 55
A, BEEF SO0 a—kICHELT, BILEHE—-LUCEETTHNIE., &
Mgkt F 7Sz 3 —thNEBROBEICHICAR TH 2 2 EnfEillahi, €2
TARETIE. EBENEERISHDONE» S5 RAKRBIEICL » T, kD 2
AP HEPNE B IR D B RL B 5 D IR TR B O BIRIEER IC L » T IEXAE
THRD FE2 U 7o 58 DN IRIML7ATE DN E D K 5 7SNl 2k 2R D, &
t‘%nm;ofﬁﬁﬁum#m6%%%&&¢ﬁucu1mﬂ¢5:t&L
720

W1H KBRS S I Ak

#5138 gEEK

AREBITIE, WX MmE. 17074039 7HRE. B2, 0GR - OFK
MAEBS JUBEFERBEEICEOT, ZETAOBD S > E— 7 VDK
RO (REFHI.TE1.6 kg) ZIEFBEL. 170747 Y THREBET.
Mag X AR & 0 EMEIRE K CEGONITIROMERE VK S, H ST KA
RABAE EZWr s h 7oA R 1 488 (RETIG11.2+51.2 kg) 2 A RIRBAER
o VP (A
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1. SEXEEHIR. RERER B L 00N EE %



[ENSTHEIUIRO &G AR RBERo AT, WX 0fRL., ER
WOR SRS UCHBEE T frE Yy (7 b B ®) 0.025ng/ kg% K
THEGH U 150 RICTAZICE->T 100960, 2550 A SEIDBHITKK
Bes A % 4T - 720 BAMEEZ . FARY I —F FY T L (5FF—IL®) 25
mké%ﬁ%b\ﬂﬁﬁmﬁ%%bt%ﬁfﬁ%%l—7ﬁ%b\wﬂﬁﬂﬁ
CEERLT. noty (ha sy r®) Ik BRAMBEE (0 FREE) 12k > THE
FraiT - /0o MR ER .. ZEFESIPHIC & 0 AN F TR B & O & M FH IR % 1
RU. QEXRAHEIPNROMEITHIA LT XD, emEMIMIUch 7
=T ELENBHRE OMAL T, [LEXEEDIRE 3 — FREEH (1R
—7®) 2HEATEHIEICL->THER Uic, SUEZREMIRE L ICH 2 - TR,
ERAEADEE., BAMBEPHEARZOHBEICL D . KELAEHIRENEI/L S

gt d b7cH. 1EOFEAIG. E#HF 3nld one shot HA L Uk,
DWT, AEXREHIREESNRAON F— 7V E, KBRS 06 % T8 &3k
& RUMRICEFAI S nl 2 EA U TKRUIRELZIT >0 oy XBEBEHTT
IR L CEHBIRE D EZE EMBIRICZhThr F—-TVEFEL. £
DAT—=FTIVE I VAT 2—Y—ICEHE LT EEEL S CITHBIIRE O 1l
=T » 7o

2. KAKRBAEICRE T 5 [ELXREIIRO FEAELE I & 5558
SEXREPIREH B LOKRUIREZOXMEET,. 2hEhoMmEHRE %S

stlT 2 SRS, ChoDFHME» SHE I UK E X RUIIRE. KEIRE



(BA, A0) i2&->T. RAMRIUEICEINT 5 &2 Al B IR D FE2EAE %=
L. SRERER LTRSS LT,

3. M POLT 3 — kI & B MR B KOG GE O R

EHHE LI ORAKRBERO F 7SO0z a—3iliciE, BIZLA 7« 3L
79%%%§@@%&%@%EEUB—165%ﬁ%b(Fig.1)\ﬁ@
Fid. RHEEFE7 78 7.56MHz (EUP—-S8S33) BLUXTT 77
2.5MHz (EUP—-SD300A) 2fF Lk, £, §HERCI3IRETER
DicHdicy LEROZERFEOFIFETEUB -1 6 5L, Wit
WCE X TEHWET - 10,

ZEARSE AL CREMgBE K F. 3 —E (P D) iC &k 0 filif IR ofi . 22 =i
AFH . RBIRMFTE S L AFRAMTGEE 2.5MHz D70 — 7L -
TEHM U o & 70, APRBERETAEFA MR H TS SN Bk
DWT. 25MHzO 70— 7k 2 F 758 (CW) IZ& - THR
MIEDFHUN AT - 72 X 50T GIBHEAM CTRIEE K S F0x a -kt &),
MBIk sEE % 2.5 MHz D 7o -7 E2HOTEHMEITO, BH0oBD SN
BEic 2 Tid. 2.5MHzO 70— 72k B0 F 7 I HI0& - THFi#
BEOFHMEIT»/co EEM—mod e BLXUVEERLEOFMICIE 7.5MH z
DTFa—-TEHi,

3 MEAEL S FCWEEH

1. [REXEEHIR. ABIRERS L CLAEDNE



(1) §ETAREINIREZDE M (Bronchial Artery diameter : BAd)
RARBIEBRIC B 2EAEXRBENIRO ST RIS, XBEHE FTREX
EMNRD KENRGPBBDOFEE /) F X &2 OTEW U,

(2) KEREFHW (Aorta diameter:Aod)
ﬁ%%iﬁﬂuﬁd%ﬁﬂ%@ﬁ%%ﬁ#é\X%Eﬁifﬁ%ﬁﬁﬁ%%
DEENIC B 2 KENREOEE / FXEZHOTHIMl Ui,

(3) LWEMNE

IR &EEZRICHB ULMENERL T —F VA2 NS v RTF 2 — % — IHE
Ls RYT T T7ICHoTEZ Y- LUADSEBE U, KEFEER. 1 Ma c
E UL KEe LR U2 b i TUIE ZAT » 7o EPEIE DT IZ I, Softoron ECG
Processorz fjt . aifs 9 JIE D P2l & Ulco EHMIEE . BEEIIR
WHaE (P A s)  MiBIVRILIRIAE (P Ad) | SEEMBIIRE (PAm)
AEPHMEHE (RV s)  AEMLRME (RVd) . AEWERME (RVE
DP) . HENEOELHEDIEAM (RVma xdp./d L) LML
(LVs)  ZEPRNE (LVd)  ZEUWEKNE (LVEDP) | £%
NEDOZALEDHRKRE (LVma xdp./dt) . KENRNMHE (Ao s) .
REWRILRIE (Ao d) B XCFERYNRE (A om) ZEHL K,

2. BEWPCT I3 -3 & B NiFIRILE S & OO e o 3

C1 ) il i Uk Lo i a2k o -

it R Al 08 D BN k4 A RSB G TR EE K 75 0 3 — gk TEM L
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R7 T a—FIiZkBLEEREMBIESIC T, BTSN KD 5 E B & FHERIENM
BRI E DM AT » 7o FHMIEE X, Spid. D i IfFts o R ]
IR M (Time Velocity Integral : TV 1) S it o IRf [H] 8 )3 At oM il
(S I 2 IR ] 3 S AR S + Dl o o Iy il S A i) (Ts /(T s +Td) )
%ivumﬁ(HR)%#Mbtoit\%ﬂ%ﬂmdMMm AifE 4§ g D
SEEfE U,
(2 ) ZE B A M i 2 51
FEE A M R34 D F A i IR 58 O M E & FARICZENGR T 7o
WX B AEERMPIEGQIC T, £2mANEEEZTN U, SHUEBIE. E
Pt AP, A il BBt ikl CAT) o MARER (ET)
BLOLIEE (HR) 25U, /. 2hEh O FHMiE . 8% 4 iE o
SEHEE Ui,
(3 ) KBl IR il i s £ 0
AERAMARG W E RS, ZNORT 7 a—FIic & 5B EE{Gc
T VY ThRY 2 —LDMilEERNYIRSF O E UTFHM LA, FHINEEB IR
E—7id (Vp)  FHHE (Vm) | Jiadissi (AT) o BRHEERE (E
v IR B EE] CAT ET) « g (A c c) Ik o ke
WEAEME (Time Velocity Integral: TV 1) b X% LAz, £
hEZNOFHIME IR sl 4 I8 O FE i & Ui,

(4) HGEEHA LG

_21__



LR S OVIEWIESRIC T, H Y 7R Y 2 — LDEFZRFOE &
ULCeill Urco ZFINIEE . E ddfii. Aitidi. A, E ot in#
Bl RIARE B ECGIHEAEF M UL, ThEFhodHiimix. Atk 4 gD
Sl & Ui,

(5 ) Tt 0 U Afmn 3% s B30

AR BAGLIC PR E LR F 7 Z.0xa—kT, Gllllgst7 7o —-Fic k5
STHWT B (KIIIRIFL X)) STy Yo 7R Y 2 — LD A2 MRS O
HELUTEMUL, HiMEBRIF. E— 7M. SFEAiE. ndikeE. BY i
Do AT R ) S L IR 080 o S L ol 0 o I ) A M o TR BRI L
o TNENDEFMAN L K 4 PIEDFEHME Ui,

(6) M—mo d el (ZeZ 5l &4

LIRS 7 0 — F 12 & B S @ UG (LI L A V) 12T EEIEE
AKWE (LVEdD) | Z=WHEARWE (LVEsD) . EEBZENHERNE
(LVPWd) . EEZEINGEARNE (LVEWSs ) | OEpPRIsRINE (1
VSd)  LEREBIKEUE (1 VSs) . 0% (HR) « ZRIERNE
# (LVEDV), ZZIMHENER(LVE S V) . Stroke Volume (S V) .
Ejection Fraction (E F) % X U Fractional Shortening (F S) &L
2o TNENDEMMIZ. HifE 3 WIEDFEME Uic,

(7) R (BA) O

AR Y o - F i XA EREMMIES (FLBEH LX) 12T LEFR



LAEBBILEGHE (A) & ThITEMIIKD SHEAME (B) o, A
ENEOLEMOE (B/A) EUTHEHL Uk, FHllid. LOHER LD T H O
bYW (S) « REEIRINE (D) & U WG 3 £ RISl
M2z=IT - 7o

(8)&%&/ﬁm e (LAAo0)

AaEE 7 7o —Fh o DENESLEERMBRICEISIM-—modedllicL-
T, IEWBEELXOCALRBE# AT SHOEERE K OKRIBIREZH M U,
W& DN SLEFEE KkE (LASAo) ZHIEHUK,

3. MiFHLm

ZEEDEF N X Mann-Fhitney U test, Paired t test. —IGHRIE ST
B L Kruskal-Wallis #REZITO EMREDS %F /LB 1%LUTE2L->THE

E L7,

F1HE KVEXEEDIIRE. KIIREE. OHELR S I KR - MiBIIRE ©

(1) [UECEBIIRE D S TITKENIRE O E

RAAIRBIERE 1 4 IS D0 Ty SUEUBINR S S ISR IIIRDE 32 % 1T - T
TOXMEEDELGED S [UEZEEHIRO MEEBICH 3 ThEh ol
MEZWEL. [UEXREBIRE KEIRE(B . A)ZE I L. D H50.25

ARG EBEFER. 0250 L& 7 LTl (Fig., 14, 15),



ZOFER, BEFEHI AT T, QEYREHIREE2.156~2.70 mn, Fi
2.390.23 mmTdh 0. KEHNFEIZ11.10~14.85 nn, FH12.61£1.60 mmTH
s t. [AEEMBEIIREE KENREE (30, 15~0. 24, *FH0.19TH - 72,

7‘“:%154?0) 1 08HTIE. S ABEINREED2.90~4.40 nm, F343.71£0.53
Hlmf%")fbo KT IRFE8.55~14.35 mm . 3FH 12.07+£1.52 mmTH Y. KJVE
YEEEIIREE  REINREEZ0.25~0.37. ¥ 0.31THD7 (TablelO)
SEZ MR O FEHBIEIZ D0 Ty BEFENE & FEERE & TIEHEEP<0.05)
wEISSHEN, LHrL. KRB ODLVTREEZETAoNEM T, &
o BAESXABIREERDIIREOLILTIE. B8 (P <0.05) HEXALINIL,

(2) KRR, EERE S CICLER/ KUIRE O NE

EHELFEICHE 5 KREIREEIEL5.0~19.9 oo, FH17.2£1.8 mmTH D
EFEPRI3150.0~158.0 mm, Py 152.5%3.2 om Th - 72, LERE ./ KERE
(30.76~1.00Tadh H . FHHIZ0.88TH D7,

FERE S THICH 1 B KRR 15.5~20.9 mn, FEH17.9£2.5 mmTH Y .
ZEERIE187.0~353.0 nmT. F3230.0%69.6 nn Tdh -7c, Tl EERKS
REMREIZL. 02~1. 28T, P fEidl. 18TH>/ (Tablell, Fig.
16) . E¥HEAEXRENIRAELEICE T3 REIREFICO>OTER., IE¥E
W UTHRERTERE (P <0.0) BEXEDLSHK (Fig. 17

(3) LAHEDME

IEFEHLSIEICE T AESIMEMIE T 80.2~152. 3 nnHg. FH 116.1+ 25.8

_.24_



mmlg. A5 UGN 1321, 1~33. 6 nmllg. 3+#928.9x5.3 mmllg. 72 E 9556 K Y]

JEid 1.7~16.6 nuHg. 3E¥ 9.8£5.7 mmllg. 45 FILIEARMIEC. 5~10.1 nnHg,
e 4.9+ 4.8 mullgy 2T LALE DK NMIE 1827~3429. 3EH 2679. 0.

HENEZLLDRAMIE 407~1089 . ¥ 592.4ThH-7<(Tablel?2,
15) ,

FEFEEEED 4 5iTid. ZEEIHE I E HY86. 0~ 108. 6mmHg. FH100.8£10.1

-

mmHg. AFEUEWIE (221, 4~27. 1nmllg. 23524, 12, 3mnlg . A EERIYE
I3 3.4~8.6 mmlg. F¥6.2+2.5 nulg. S ILERKIWITIZ0.4~6.7 mnlg. P
¥4.2+2.7 nolg, AZEANEDOERLERE D AEIZ1230~1930. FIH1569. FF

WD ZEALR DI AKMIE 401~729, ¥y 602.8 TH-7 (Tablel 3,

16),

FERE QUHDO EEINHENIEI384. 6~140.1 nmHg . FEH#108.1+16.9 mmHg .
AENAEWEIRLT. 3~39. 3 nnllg. E#27.328. 0 nolg. ZERIEERYE 22,2
~17.6 mmHg. 7. 124.8 mmllg. HEPIRFMEEF —1.3~3. 4nmllg . FH
1.6x1.7 mmllg, ZEZWNEDEALE D KMIZ1387~3055. *Fig 2157. AEN
FEDOZEALE D ARMHIZ461~1114 | *F¥ 665.1 TH-7c (Tableld,
17) o IEWBFEBEIGENRL S CICFEHICE T 2 HFIWWHMIEIC >0 T,
IEEREBR U TBRERZEHTHSE (P <0.05) AENREDON, /. H
EPGRPICOOUTRAEFTHE (P <0.0D) BEIBED SHi,

(4) RENREDME



EEEES B 5 RIIRICHENEE 81.8~146. 1 mmHg, Fi5112.64£22.8
mmlg b 0 KENRDEMEWIE 1243, 1~111. 2 nnllg, F477.2%£24.6 nnllgTH
o tre F oy CEESAEINRLE (255, 8~122.5 mmllg TdH O . P12 88. 723.8
mllgCdh -7 (Tablel?2),

ﬁi&%%‘éi%ﬂi@élbﬁ’ﬂi\ KT WAL A U LE £390. 7T~ 106. 9 mmHg . FH101. 7%
7.5 mmlg Td . KEYIRILEMEIX73.8~78.9 nnlg . F#76. 3+ 2. 3 nnHg
Tho1ce T FHABIREZ8L. 6~93.3 mullgT. FH il i£89. 0= 5. 1nnlg
ThHo-72 (Tableld),

FEBE 9 B0 ARG WL 85.4~153.7 nng. “F#9112.4+=20.6 nnllg
TH O KEYNRIEIELIE 1264, 1~126.9 muHg . F1586.9%19.9 mnHgTH - 72,
F . EEABNREILT5. 8~137.7 nmHg « FHi3100.0£19.0 mmllg TH - /-
(Tableld), EFHEEEIAERLSCICIERICE T 5 KRUIRED
FHMEICE T, BE (P <0.05) BEZED S - 7,

(5 ) IBIRE D il &

IEWEES B A N RIHE IV EE 12 18. 5~27. SmmHg. “F¥923.5+3. 6 mmHg.
BETARYEIRIE 4. 7~ 14.7 mallg. F3910. 024, 0 nmHg. SE B IRE (2 10. 4
~19.0 mmHg, ¥114.5£3.6 mnmllg TH -7 (Tablelb),

TR I 4 U O G B DRI U 12 18. 3~27. 8 mmHg. F4423.2+3. 9 nnHg.
NGB IRILIRAE & 4. 0~9.7 moHg. SE457.9%2. 6 nnHg, FEEMEIIRE Z 11.1

~19.0 mmHg. F#415.1+3.2 mmllg TH -7 (Tablelb6) o



FETE O TH O i B IR U E 1216, 9~38. 9 mmHg. SE#26. 5 7. 2 moHg, fil
TIRIL B E X 3. 4~15.7 nmg. 3239.0+£4. 7 nnlg, FEMEIIRE $10. 3~
95.9 nmllg. EH17.9+5.4 mmllg TH o7z (TablelT) o IEHWEEEE

R 35 B MIENIRIE @ 2 B 0 Tk B IRDGRIE 2 2 (P<0. 05)
a%% B ST, RAERBICEOTRTIXTOFMMEICH N THELERRED
SN -1,

(6) ZEM—mo d e il & 5L UG & PR 0 o i

EWFESTAIC B T A AL ERRIT26.7~32.8 nn, “F1529.3£2.5 mmn T
H 0. ZEIHEREIZL3.9~20.8 nny FH18.1£2.7 mm TH » 720 EER
MEPLIR SR AR 126, 6~9.5 nmy 8.4 1.2 nnTH 0\ ATE BB R
10.5~15.4 mm. “F#¥12.2£1.9 nuTdH - 72, LZE rh kiR #£135. 6~8. 3 nm,
ST 1213 mmThH D LEPBIGEIEIRI. 7~13.1 no, FE10. 7 1. 4on
ThHotoo LIAEIETI~114 beets/min, FEH90. 0E£14. 1 beets/minTdH » 72,

R FEERED 4 B TR A EIARR W1 4%28.9~32. 7 nm. *F531.4+ 1.7 mo
THY . EEIERZIZL8.4~19.5 nn. FH18.9+0.6 om TH »7co £XE
RIS 6.8~10.6 nny R854 1.7 T b . SR
Zid 9.5~14.8 mm, FH11.822.2 mm Th -7, LEPRRIRZFEG 6.0~
8.9 mm | FEHT.1£1.3 nm ThHh Y. LEPRIKEDEIZ10.1~13. 1 nn, F
11.251.3 mmTdh » oo L IAEIE96~135 beets/min, FEH116. 0= 17.4 beets

/minTd®h » 72,



FEPED 1 0 0H TIX A EPLIRAIEE 5326. 4~38.4 mmy “F4532.8£3.8 mm T
H 0. EEIERMEIZ12.7~22.8 nny F119.423.3 mm TH - 700 EER
BENRAESRMIEE IR 7.0~12.1 mu, SFH9.0E1.6 amTH O . LR BRI £
% 8.9~14.3 mm. SE¥11.3£2.0 mmTdH » 72, LFE P FIIRINIEEERS. 1~10.1
mm . ‘ilzﬁﬂ7.7i1.3 mnTdh D« LE K019, 3~15.6 mm. FHLL 6%
1.8 mmTH » 720 D IAKITZT3~133 beets/min. “FH97.3+17.3 beets/min T
H-o72 (Tablel8, Fig. 18)., Z0HE. EWMICILKLTIE
ASET IR E RS S R TR. OVTFhoHIMECE L THHEECP<0.0D)
HENBDONEhoTc, Fo. BERER EFCEHO VLTI OFNMIZE
THHEECEL.IDBENED SNTEN -7,

(7) ZEEM—mo d el & 2 UUHE & DLIR U D i & B H & o JIlRE

LEHBESHOABIERIP AR (226.3~43.4 ml. F33.4X7.0 nlTH Y.
WA A4, 9~14.0 ml, F3510.2£3.5 nlTH -7, 1[AAHEE
18.5~31.1 ml/beet . Y#23.1£4.7 ml/bectT . LRI 1.55~2.45
I/min. *F#g 2.04%£0.38 1/ninTdH » 7z, WA HIZ59.4~81.1 % .
69.1*+7.8 % Tdb . EEWNEHLMEHEIL30.9~47.9 % F¥H38.1£6.3 % T
H o7 LIAEILTI~114 beets/min  F3590.0£14. 1 beets/minTdH » 72,

TR IEERE D 4 BT RZAEEIRARN A 32.0~43.3 ml, P 39.3%5.1
mlTHY ., A£=E r‘;ﬁﬁiiwmﬁcimjﬂl.g ml, F#H11.2+20.8 nlTH - 7,

1 E4AHEIZ21.6~32.8 ml/beet « E128.1+4.8 ml/beetThH . LAHE



129. 07~3.76 1/min. SFE#3.28+0.81 1/ninTd - 7o, WKL HRIZET. 8~T5.
4 9. FHT1.3%3.2 %$THO . AEABRKMEIL36.4~43.1 %, FI539.4
+9.9 YT o710 LIAEIZI6~ 135 beels/miny *FE¥116.0£17.4 beets/min
Th -7,

FEEE ] OSHO ZEEIERINAMEIZ25. 7~63.6 nl. FH44.0E12.9 nlTH
D . EEIERNARKIE3.9~17.9 nl. FH12.554.7 ul TH-7, 1A
HE13220.9~51.7 mi/beet. J23931.2+9.9 mi/beetTdH v . LofAtHAIZ 2. 19
~4.31 1/min. “F192.93+0.61 I/minTdHh - 7o BIHMHEAIL63.0~84.3 %.
FTL 6274 % TH Y EENEMMHIII3.2~52.3 %6 F1940.3+6.6%.
L IAEIE T3~ 133 beets/min, FH97.3%17.3 beets/min TH -7 (Ta bl
e 19) o EMPEHTH UEJEIOERES S TR tHic B L Ty Fh o Fhill
KEWTHEZE (P <0.01) HmENHD oML ERBEIC., BEFAEN A2
DOEICENTHHE (P <0.05) HEIED NI,

(8 ) 5 BT 3% Ml JUR 16 7% 28 oD 1 7€

IEHBESHHICH T S Siiidiz24.5~38.0 cm/s. F#29.6%E5.5 cn/sTH
. DIF#EIZ38.7T~50.6 cm/s. F1942.724.8 cn/sTHh » 7o S P Re
JERE M 120, 03~0.04 my “F390.03£0.004 nTH O  DIFFFHEEEREMER
0.05~0.06 m. F30.06=0.01 mTH »7co SFEEERHSEERME (S HER
AR M+ D Y B R HUE R AMIT) 130, 33~0. 44, SEH0.37TTH 0. LEER

75~139 beets/min., F1106.8%29.1 beets/min TH » 72,



R RBED AT TIE S W A26.9~46.5 cm/s . “F1539.128.9 cm/sT
H 0. DikifikiE3l. 1~57.4 cu/s | FI48.5E12.3 cn/s TH 7o S i
(8] JE A SMIE 1 0. 02~0. 06 my SEH50. 050,02 m T, D EIF I AT
&%~&07mimﬂ&%i&01WG&otosﬁﬂﬁ&ﬁ&ﬁﬁ%&/(s&%@

%ﬁ+D&ﬁm JERSSMIED 130.29~0.50. FH0.44TH D . AR
83~127beets/min. “E1110.5+19.7 beets/minTdH 27,

FoEPE1 OB TIE S i di 2942, 6~92.6 cn/s. F#59.3£17.0 cn/sTH D &
DJiid1339.0~91. 1 cm/s. F360.4216.1 cu/sTH - oo S IR R EHH
AMEE130.05~0. 15 my JE390.08£0.03 mTdH O . D R B FE A Ml 130, 05~
0.13 m. SF30.09%0.03 nTH » /0o S PRFHIMEHME (S B [

SME+ D R R AMED 12, 0.35~0. 751 FH 0.48T. LMAHIZT2~130
beets/min. F#5104.8+20.6 beets/minTdhH -7 (Table20, Fig.
19) .

S HMMITIEN B S RA TR THE (P <0.05) AErBHDSh. EWEH
EREBICIBOLTHHE (P <0.01) BENED SN, T, BEAERL
%%ﬁtuﬁmf%ﬁﬁ(P<&%)ﬁ%ﬁ%b6nt(Fig.20)0

DA ERBEAENTHE (P <0.05) AEIFD SN, S JHIFFHEH

BERESMIE . D BRI BRI, S B TRI LA S (S IRy ] SR AR 57
+ D IR ERME) BROThOEFHEAERHLTHEE (P <0.05) 4%

REAvohiz (Fig. 21) .
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(9 ) 75 1 3 Ml i Uk 1000 758 5k D 0 R

EHEELIHO S Hi#1323.2~39.0 cn/s. 3 29.2+6.3 en/sTHH. D
Weifiodii40. 0~60.9 cm/s. FH49.0E7.7 cu/s TH » 700 S PEIKFBIHE A9
fH130.03~0.06 m. F¥ 0.04%0.01 nTH O, DRl HEERMEIRX 0,07~
&w§\$wuwiuMmf%otos&%wﬁ%%ﬁﬁ/(sﬁﬁ@ﬁgﬁ
SME + D P R [ B A MDD 120, 30~ 0. 43, FH0.36TH D L LAAEIZ68~145
beets/min. FH107.8+27.8 beets/minTdHh » 72,

PR TS EBED AGETIE S B30, 1~34.2 cm/s. 3FHH 33.0%x1.9 cm/sT
H 0. DL IL40. T~46.4 cn/s. FH 42.7+2.7 en/sThH » feo S PHIFIH
BIE RSB0, 04~ 0. 07 my SFE350.0550.01 nTH O D IR )k BEAE Mt 1
0.05~0.07 m. SF80.07£0.0LTd » 7co S PHFHIAERME (S I &
JERE M + D RE [ SE AL i) 130.36~0.58. f2350.43TH D . LA %1E86
~126 beets/min. FI106.5%=17.3 beets/minTdh » 72,

EH 1 0D S BFidiid27. 7~61.3 cm/s. ¥ 36.1£9.9 cm/s TH Y.
D iii#1330. 7~50.6 cm/s. F1g 38.8%6.7 cn/sTdH » 7oo S I HEEE
SMEIZ0.04~0.07 ny FH0.05£0.01 nThH D DR EHER 120, 05~
0.09 my #350.07£0.01 mTH 7o SHRFBIMIEREME, (S e 3 E A
SHE + D E R ] A M) 130, 36~0. 54°F150.44TH 0 . LIAEIZTE~122
beets/min. F#104.4+17.5 beets/minTdH -7 (Table21l1l, Fig.

22)0



S HHMAIZIEFEE. BESEME S FICHER L THEERZEYSNT ., D
WS CTREFREREEBOHTHER (P <0.05) AEIMEDONI, 72,
S HEMETIRAESEIRY o DR EEEHMEE S TITS
(Bngff’u FERTAMIE L (S PRI % KoMt + D B R LSS R MIED) TRIEE R
EFHEHETHE (P <0.05) WESBD SN/ & S ICH NI IKIML TS

CAERBEMBIRLTC DEEE <0.05) BEIBHSNA(Fig. 23,
24, 25),

(1 0) ZAZZEF AT D NE

EHEHESHHDE FH#IE47.7~90.4 cn/s. FH64.7216.4 cn/sTHDH. A
W FHH 1L 36.3~61.9 cn/s. FH46.1E£10.1 cn/sTh - 7co AP/ E HEik
H i3 0.51~0.88 | Pl 0.70TH O . MR 1343, 0~57.0 m/s. *F551.9
+5.7 m/sTHo7co FARFMEIZ201~581 n/s. F1#394.6+=140.2 n/sTH Y.
LIABI3T6~ 149 beets/min, FEH102+£28.5 beets/minTdH - 72,

BEEFS R 4 H T3 E Pk 2346. 6~58.5 cm/s | *FE51.2+5.1 cn/sTH
0. ATR#EIL47.6~59.4 cn/s. HH53.2E£5.6 cn/sTh - 72, AP R/
E B30, 84~1.17. FH1.04 TH . s EEEI1247.8~82.3 n/s. i
60.5X15.2 m/sTdh » 7o MARREIZ257T~391 n/s. FH 298.5+62.1 m/sT
HY . LIAEIZI0~129 beets/miny FH112416.2 beets/minTH » 1<,

FEZRF 1 OUHD E B ek 1236. 1~60.8 cm/s. F1948.4%=8. lcn/sTH Y. A

P 1343, T~T0. len/s. SF52.5%6.9cn/sTH » 720 APiRE / E BiiH



120.81~1.46. FHL.10TH 0 HikFHI$38.0~90.0 m/s. *F55.2=14.8
m/sTH » 700 FAAEFMIZ200~0658 m/s. FH7343.6129.0 n/sTH Y. L0
Fi363~139 beets/min, FH101.1£19.6 beets/min TH-72 (Table
22, Fig. 26, 27) . IEHMEBEIERICK T 2EZMANFED
éi-iﬂuiézzﬁc\fci\ E s,/ AR HE (P <0.05) BENFDSNT
o, FEBICELT O EEFM ARBHICERE (P <0.01) EIR

nr,

(1 1) ARBHIRML 7 D i RE

EHEESHEHORE R399, 1~138.0 cm/s. FEH114.6215.7 cn/sThH 9
SEHE 366, 0~88.3 cm/s. CEETT.28.4 cn/s ThH - 7o JMIMERER1233.0
~48.0 m/s. FH39.0£5.9 m/sTH Y. BHFHIZ143~193 m/s, FH173.2
£20.0 n/s TH »7tco JEIREREEKIHEEZ0.17~0.29 . P 0.22TH 0.
MEEI321.5~39.8 m/s?. F930.9%27.4 n/s? TH - 7c, WA EEMER
0.11~0.14 m. “F50.13+0.01 mT&H Y, LMEIZTI~122 beets/min | J
88.4+18.8 beets/minTdh - 72,

BEAAE 4T OREMEIL95.9~101.0 cm/s. FH 99.1+2.21 cn/sTH
D\ PFEIRHIE65.3~68.0 cm/s. FH66.9E1.3 cm/s Th » 70, HHEEHEIE
37.0~47.0 m/s | P1542.3£5.0 n/s THH . WHEEMIE 159~178 n/s. F
H167+£8.8 m/sTdH » 720 MR B FEEIZ. 0.21~0.29T, F#0.25CT

HO IMAEIZ2L.5~29.9 m/s?. Y 25.3%3.9 n/s TdH » 7o HpfEHE A



AEIZ0. 11~0.12 my SE#0.11£0.01 nTH O . Lf%0E 91~120 beets/min,

SE45109.5213. 0 beets/minTdH - 7o

FEETE]1 QUi i diid 7. 8~145.0 cm/s. ) 99.8£19.0 cm/sTH D &

T 1355, 0~92. 7 cn/s. FEH65.9210.9 cn/sTH » 7o JIAEFIIZ31. 0
~64..0m/s\ Fg44.1£10.5 n/sTH Y BEHFERIZ1IT0~203 m/s. *FEI181.5
+12.1 m/sTH » oo M FEH B HIREHIZ0. 17~0.35, *F1#50.24TH O 0
HREE 11.4~382.7 m/s?. ¥ 241271 w/s*Th -7, BFHSEERMEE
0.09~0.16 m, 450.12+0.02 mTd » . LAA%IL63~111 beets/min | *Fi
95.1%18.2 beets/minTH -7 (Table23, Fig. 28) o,

R BRI 1M IR B U s M B LU REFICE W TIET
mBEHOoNI (Fig., 29),

(1 2) BEH AR D E

WEES D E 1327, 9~49.4 cm/s. JH39.1£8.3 cn/sTHH. A

Wt 1231, 6~61.0 cm/s. Y1943.3E11.5 cn/sTH » 7o APFH  E i
Hix, 0.78~1.23. F L. 11TH O INEikFMI1Z57~138 m/s. Fiy 87.6 +
32.7 m/s THoroo FIAKRMEIZ247T~558 n/s. F¥ 383£111.6 m/s TH 0.
LM HBUETI~ 136 beets/min « 2FE¥5103.8+20.7 beets/minTdHh » 72,

BRI TSR A T T E Py diA337.5~50.5 cm/s. FEIg42.9+5.6 cn/s THh
0. ABFR#IZ44.0~66.6 cm/s. FH55.3+11.0 cn/sThH »7c. AEiid,/

E Biidiidl. 01~1.55T. g 1.29Td 0. MEEFEIZ 75.5~105.0 m/s .
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SEE91.7TE12.3 m/sTH » oo MAREINIZ2TI~3T4 m/s. 444 328.5£38. In/s
TH Y. LAEIZI9~12T beets/min g 112.8%11.4 beets/minT&H » 72,

FeBEl OUHD E Priniditd35.8~71.8 cm/sy J+3545.2%210.4 cm/s TH Y.
APRFH243.4~75.0 cn/s. P 52.83%29.0 cm/sTh » 72 APFHid, E 3
?ﬁf/ﬁ(‘i(). 92~1.437T. ¥ L 1TTH O A BEHI341~85 n/s, FI 62. 9%
14.3 m/sTH » 2o HAKEIE 231~655 n/s. 2 374.8£133.5 n/sTH .
AL 67~ 134 beets/min 45 100.2%£23.6 beets/min TH -7 (T a
ble24d),

A EREA D R E D IEE B & FBERHETHER(P <0.05) Zr@DHSH(F
ig. 30),

C1 3) Jilid%h )k il o 2% D U E

IEHBEDHEORE M 285.8~137.0 cm/s. J45106.4+18.7 cm/s TH D,
P RHE58.2~93.3 cm/sy FEHT3.1+212.9 cn/sTH » oo I H 248, 3
~100.0 m/s. F#81.3£20.1 m/s THH . BWHEFMIZ162~228 n/s « T
195.0+29.9 m/s TH > 7co HUEERIE] /B K ENE0. 29~0. 54, Fig 0.41 T
HY NHEREIT 8.6~21.5 m/s?, Wig14.254.9 n/s? Th - 7o, WS ERK
SMEI0.12~0. 16 m. 3350, 14+0.02 mTH D, LA%IE 81~152 beets/min.
FH105.6+£29.0 beets/min TH - 7o,

BEAERATFEORK ;?J‘ 1413 65.8~106.0 cm/s. F1g 89.8%+17.0 cn/sTh

D\ FHEHFIHIZA5.6~T71.5 cu/s. FH61.0E11.0 cn/sTH » 72 HHERRH I
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37.0~95.5 m/s. EHT71.9524.8 n/s Td » 710, BILERMIE 166~215 m/s
Sty 182.8+23.7 n/sTH O« I EFHE BRI REEIE . 0.22~0.51 T | Fi
0.39TH O« MHE128.38~29.2 n/s®. ~FHE15.0E9.64 n/s*Th » 72, Kl
SRR RS SMIEIZ0.09~0. 12 my SEH0.11£0.01 mTH D . L 4AEITIT~ 138beets
/min\- SEP118.8+17.0 beets/minTdH » 720

FEMEQTHDE S #1384.5~148.0 cm/s. FEH104.2+24.3 cu/sTH D
Je g k£ 53. 9~101. 0 cm/s. FH69. 114, 6en/sTdH » 700 MAEFRHIL31. 8
~T70.7 m/s. FH 50.8%15.3 m/sTH D BIHEFRHIZ168~213 n/s. “F#183.
9+ 14.7 m/sTdH » 120 MMM/ EEEIE 0.06~0.41. F#H 0.256TH 0.
1312, 0~81.5 m/s?. *EH23.27.0 n/s? TH o 1o HEIHE AL HMEIE
0.10~0.18 m. J350.13%0.03 m. LJAEII83~ 126 beets/min . 3 108.9
+12.2 beets/minTH -7 (Table2b, Fig. 31),

it Bl IR ML 778 568 0D 00156k W 1) ot e [a) 7 J6K o O D L s A S O IR ]
MET. EHBEFENETAEEZE (P <0.05) BEDH SN, ZDOHD
MTHEEENIBD SN -7 (Fig. 32),

(14) i@k (BAA) DZE

IEWBE S HHICH T AU LS rp I — EEFR BB ME (A) 1318.5~
22.7 cmy SFH20.4% 1.6 enTH Y. (A)EBMITIT D B AME(B)IZ18.2
~21.7 cny g 20.0%1.4 ecnTH o7co (A)EEMBIK DI HAME/LE

o — 72 5 BE LI % (2 0. 91~ 1. 06, TR0, 98T b » o SRARIN DL



B — A2 2 4 B LR AT 161329, 8~35. 0 cmy 3EH32.0E 2.4 enTH DL (A) &
B I b A RMi %1331, 7T~38.4 cmy FH33.9E 3.0 ecaTHh -7 (A)L
RIS AT DA AR RS S B — e s S RE LT 15 3 1. 04~1. 10 MRl
1.07TTH » 7o,

%&%%ﬁ4@®ﬂﬁﬂﬂﬁﬁébi¢% 2o B 1% B 2 58 7 [H] 143 15. 0~ 30.
4 co. FH21.5% 6.6 cnTH YD (A)ELHEMBITK D BHHAMEED 19.5~28.5
cmy SEE21.8% 4.5 enTh »70, (A)EHEMITA D B ABELE DR —

ZE B R FUSH D 412 0. 89~ 1. 54, ML LTTH » o, MEMICH T 2.0%
b — A R B L U 1614 29. 7T~38.5 cm. FH33.7E 3.8 cmy (A)EHEMAIZ
B KRI85, 4~39.7 emy P37 1 2.0 ecn TH -7, (A)EEAI
LD Hig R/ LE PR — A REEFLI HE 0. 91~1. 27, FHIL.11TH
-7,

FEERE 1 O BHOWGHEINIC 17 5 0E rp B — 72 % % BEFL IR 4214 10. 2~22. 0
cm FHE1T.5F 3.3 emTH Y. (A)EEAIIX D SR AMEIL13.3~28.6 cn,
Y3210 4.9enTh >7co (A) LEMAIIK D SRAEEE OEDE—-£%
HEEZLEE MAEIL1.02~1. 51, SFEH1.19TH - 7o TLIEMIIC BT B.0Ehig—
e B BEFLUA N H451323. 1~35.0 cny FH31.2+ 3.5 enThHh . (A)EEA
IR BIEAEIE2T.9~51.9 cn. EE39.0% 6.6 cuThH -7, (A)EHEA
S0 B ARMEE B P I — A BRI HZ I3 1.00~1. 65, F151.25T

H o tco fLEIT . IEWEE TR S U THuRIc I L T 3 ooz



U, BEFEBTEIABIOMTUT L. A TEIWNTL LD EMTTS
LML SN, —EDFREBED SN (Table26, Fig. 3
3, 34) .
W3
EUEOHEREM T BRNICEBIEE N 70 a3 —EKPANTHL I &
MRINI &S, AETRBEWE N7 0 a—FEeEaR0T, EFHEER
Kok HEEBEIC D O TR 58 78 © QNS 20k & AL DA HE & FHl U
i DO TR S 24T » 720
JNF e TR L o 2 oD 22 4L

75 I it ¥ DR A0 7808 < . IEF B U T ARRIRBEER IS B O T &l
BN IS.0Ta—-0SEfds LODERENRMER U K3 ME
BOTH SHilidis KUODEMENEWHZR U7, 5RIENE IR 7E = Z A
USRS cld. A0 < luaidi» RSB E M B R L E 3R
HDONEMN ol —H DFF#E T KARRBEH . DEijfidis LD
ORHEEEMMEMEMBER U2, UM LEMNS. SiFfisicid. BELER
B SN oo oy RARBAE DT FEERE & DB IR BIZE MR 2 o
MAEZHOMICIZ. SEMES LUDERBEICHERENBO SN -,
2. BEMgEE R 7 7.0 3-8 X COWHEMZEIZ & 50488 gtk

(1) Zothienzt |

FEREE K 7 Z0x a2 =R X BFHIORER . KRR BUE DA ZE 5 A 78 i
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BOTAWMGRS  EHEAENEMER LI &0 5. LR D 208l A RS
12 & - TLELE IS FAMGEE DN ED Shice AT RABRBEE
BRI ROEIGMZRTHENAON, T, EEDOXENRBDO NI &b
5. KAKRBFER CRAZDIRBIENK TS 2 HmsRmE i,

S5, XEBRBECEOWTCHEZOIACIHEROEEIED ShITLKREX
REHPROBIEFERICEO TS, AEDOIREBECK TN RSN,

S PR TR ME (S DR IRE 8% A 40l + D3 e ] AT M) 2
U fE R, SUESZAET)IRO E S B & F8E0FE O [T . A 77208 il R 10 5758 % &
UHEBRIEMBIRMFEERICE N THER LFSRED Sl S PIRERN S E Ml
/7 (S I IRp [B1 3 BE RS 40 M + D gl IRe ] ol B B GMIED) D3RS S I IR ] o2 B2 A 4
DK H. DR ERHMEICH U THIMUAZZ E2R U RAKRBET
2L EHBEDReservoir BEEED TTENRD Shic,

Ut &ino. LEOILBEBEMET 5 Lic k> T, LEILBELO
SR A CE JE5iel) BEEIC & 0. [6—REAE o 12k T b B Il Uk L 5 e
EHRHEICH U THEEERIZLTLE D EEZL SN,

(2) moKiEDZEA

il ) U o R R I % AT U 7o 2R . KRR RIBE O FER T B L TR B
UM R B B B MR AR Uce S OMFOHFZT AT IE. T hiH)
REEEADOHMBERED S5 I & o RARBAEDFEERE CTHBIRE D

LRI N I,



HEER L ONBIRE 2 WE U, EEHCILE U TRRRBERTH
HRHEOLLREAD SN M7, U U RARBE THOGER O X HAT RIS
X BMITNRDIEZESLAEOIEAL LPHBE LA F7F - a—EOH RS
3. BRAWMOMARIC X AM@MEEERKIRLTHEFHEANA S, &> T=
%#ébﬁ%:ﬁ}@&f FZILTa—Eic koM Lc¥fo -7 #EE. 5
Bernullidx\ &k 0 EEZEZZ W UK, ZRFFTIE23.8 nnHg. 42. 3 mnlg .
5.69 mmHg. 3.0 mmHg., 50.6 mmHg. 42.3 mmHgx /R L7z, S OEKRZED LR,
S, RARBEBHOAEELEFEWMEI) SFHEEARL TR I ENPELNER
> 72,

Vb IR 7.0 0 - RICKBFNT. ERHRICHLBELT, RAWRHE

FEFHICEB TIPS MICAEEBERPHIIREDINERT I EXRHERINI,



BVE B %

#

KARIREE T FEBERARIC & B Nk d5 & OF s fdk o il DR v IR Rl 0 2 1R
95 B D BT & - T BRSBTS 5 0 B HSEE DI A A FEBL U
ERMEREE > THSIMERFEBL L. S SERNHHERERBT S, 20
MBINR D PHZEMERZ IE. L LTHEBREICEL AN [T, MBIk D 4 e #8
BAICLZHEIS L. HHRECH UHBEORAREN,ZSHDSN TS
[41]e D &9 WRARBIEIC I B MBIRMGIREEE 0B 5 & [UEXR
MEMW” 2B, RERICLZGELREINREXLBENIS S, BREITKT S

R REMIRBEDOE L WIFEENEH o, EHARBICETIKETAH
TR & KBRS W ENIRES & FPIEIIRD S 90 U &UESCBE S & Ol B IR
0 Jili e R D 1 B o B BRI AR IS MG Uy KRR ERR LT B [20] o —A TN

EXRUINRD M 2Oliiisio 1/ 32, 50 &UE TR T Ik & il

ET

IRen UTEE~NHRAL. 2730, GAFLRETIRD S SELRBHIR~E
TLreo b, ke N LTHEBE~NKRATS [20] o AT, SEXREH IR
o EL1R TA 1 T}ulf@“f)}/\’&ﬁ\b NIEMR~TAT B K IEZoNTS
[8lo SOXIMWIEH TICH B SE L AEBIROMMAEEICK U KARE
TE B 2L E L RETIRE MgE D BMrERE S & OMBIRERESECE
WU JBAE U 7 BB DR AE O 1l % il 5 72 9 I IS Ik & o [ 2B A 1 8 i i

W4 (broncho-plumonary(B-P) shunt) MEK X 5[12,43]



SO EMS KRR T MEIROPEEFRLIC L2 ERETOZE
i o DM TH BB IRMFICEEE B LE LTSI LD EERS
Nb, Io5IT. NENRE D« 5059 5 4UE LI IR O di e 42 %> B-P shunt
DIEEIZE D ZROMFSIEFEIR~HEA U MR EZE JE LT
wéé%iénéo
K7S.0xa—ki2RoeiiERILEHEEZEICONT, A, S XIUD
I D -1l 73K PEIE O BLE R T2 S A O L S 12 et 9 B il iR R I i D
ST AHENRE L HAoN BN [2,7,21,24,28] Nl E I &1 B i # IR il 5%
DFEIZYLTHE, MEFOLR S FTEFFIICE LT 2 DHERB D,
Z I TCAREBR TR RARBEIC & 2 MAGERT) B0 25 >0 T Il IR i 55
IR B8r N7 I L0 a—kEAOTHEZHNA 2.
Jitg ki 7 A RO T 3 -k > THE T3 kL LT, BEFERT
BERBHEF 7Lz a—-ErHVONTHSE, TOHBE L TIE. HilF24E
OHEHICHELUCRENILD 5700 BWEF 70 a-HEORETH -1
Yo TR Y 2 — LA~NOEHEP. Jliic X 28F O H & Ol Ik M 57 3% i<
g AHEAGAORMENBERINIIEICLSE, Uichi-> T, [l IR0 77 %
DHHIFICH TS, BT TE LS -7, UL L. BREETIE. E
FHIREFERICBERE N 7023 -KELHATRICH-> TE. REPER
BEHMFOREOREN O BEEERKOBES ERT VKT TITHO LARENRD

O, MEBrEOZER ELEZL L, BEMICEMIMI ST LLBENHESAET



BAV, Lo THIBILBWTREE NI L0xa—-he, BB F 750
I — T & B B IR TR & LBAR ST U T KB T THAT X S REMEE K
TP aA—EOHPEIC DN TEEREIT» 1,

MEAGL & ZE WA BA L D & el K 7 Z o0 3 — ki & B il i U 1f 575 22 o0 48 B4 1
%%ﬁ%bt%%‘s&%ﬁﬁ&UDwﬁﬁKm%%%m%bBmm#oto
Fro, N CORBE N 7702 -k LB NI 0T a -k
I2 & Bl R 7k oo A Y B AR A R U cRE . A kit & O D i itiad 1o A
BRI EDohic, ThoDd Il Eho. Bl N o013 —-BIC k5%
PRMGIEIEIEE. BEEF 7023 —HFEDOXIICARBITS, BES,
WIS TE R b DD, SEHH B XD FE I U TREEEDH
LWL TH B EMMERSI N, Fio, RICBI A2 MEAITIR. B8 K75
DI IR BN EBEL S Eh S EMNBEAG TREIgE K 7S xa—
HREROTENEITS &k 0., NiEIRILTERE O BRI NI HETH 5
&) 5 7,

SO EDoRBRMEN 7.0z a—HERAOT, AWEMNERLEED & O
ERENHIRODTEDOFTMEITS L& bic. ZLRbB L UALZDIMFRICD
WTHEMEITo7co Fh. [LEXABIIROFZOEBEIC L . KAWRBEE
B 2 BRICH U T o7 SN 0 R ML 75 2 o ok OF A 14 2068 i % IR O, 7 5ok % 330 U 72
FER RARPEH TREERICHK U CEBRERBIE KT 2 2 & HURE

SN ARRBETII ., FE BRI & 5 IZERAE P MBI IR O BIZE M HE O



AT & 7w DB IR O ik AN FE e & v, ik 28 o3 HE B 75 30 6L T3 L3R A% Wi
Sh., MHEEIEETHEEMOKRIEN STWAT B MIFHIRIMDAIKE < Hd
BZIEMEZOND, LU, AiTSENGRIRILAE T EERFICLELTK
FRBIERED . SHES L O D FHHENEMER U R 3R MEIC B O
Tb SR D & D EHRENEEER Ul EERELAEHIRDO B-P sh-
unt 2K D MiEIR~DORFBENIE R UL L2 ERT S,

RARHAE RIS $1F 5 &V LA B IR o0 I8 7 i B & FEs@ BRIC B 0 B A3
It #0 JUR LML 78 50 5k OOF A 1 6 T e AU A 37 oD BB T . A S S 7 R e T
FERED S PRy B A ME A AR U D I uiias & D sk o I ] oo 5 A o0 il
. FEE D ONE N - T Fo. FRIEMBIRMFA®E. SRt &£
UDPEHMHEICFEF O THOHEZFRD SNILH - 7,

CHhoDRRN S, QLUEXREHNIRD FEBE T ABIENMEIR O PZE MR
ANETTS 5 2 &Ik 0 NBNRICE RGNS I U 72 72 902 AT ZE il 7 Uk 1
MO SPEMEPEME R UIcEEZL SN, HBREMBIRIMDFAEIL. HET LN
REICK T 2 REXABETIRD MR STRA Ude & &1 & > THiliig IR M 5755 33
MUlcbDEFEZL NI, SO DS, ARTRENHIRM TS & O %I
IR G & 5N E 35 & &2 & » Ty KRR ABE IS B4 5 [lBH IR O B2 M 5%
ZOMATEFM T 5 —F R LML B REENRB I NI,

F7 o0 a—Eil L5 0MEDFHIICE U Tid. RARBRE TIRRAESN

AT AR S o ZEEMAMMEENNC & 0. ABdit/ E s



HOBEEATR U EM S, LELKIHOARRAOEEICL O LEHEICH
SmAMMBOEIMAHD Shic, OB ORABEELRE $HMB L LT,
KARBIEIC B B 0F P REEEOHN (4] KLB3L0ERROILTIAT
VADETRROBOMMNEMER LI ED S, FEOIKICK S EZEAT
«é@%*%@&ﬁﬁ\zﬁwﬁ% IHEBEBLIIELTVWELDEEZI SN
foo Floy EEWIRREOMTICL O« KRR BAE O A Z LKW E 048 % 7R
Lic#igE s oh b0 [38,42]. ARERTIIAZENIERYE RS MRS A0
570 TOIEIEMBREELZ S >ARRBEICH T E o0 RAKBEED

TEIREIN R DB I M FAB LD EE L o,

RARBEEIC 351 B il MLFE A 3ok & & 2 IR« YR o P s o o fi5E o0 38
@K$5%%%ﬁ%ﬁi@?%é&éﬂfhéo~ﬁ\%E[M]ém\W%
MED1EHELUTRARBEOHEITICLE L VHAET R ELAETIRD M
DHZBICONVTHEL TS, COHMEOHTHMNSE ., AEXRETHIRD
MFHSHR U WPt AZOHIN 2R A 70RR . £ h T i) IRE O 4 v
MRS Shy [EZEEHIROMITE . FEIIRE < EENICHEERIZ U,
MEMEEBELTHNEEEELTH S,

ALBIT L BB TS IERBRIC I U TR R RGEBE Tl 28 OB 65
DRT RN, NiOMFEEREZICL 2 SELAEIRO FEENRLL S
BEEFEFEAERICBOTR., EEABERECLEOKIEICKRELEZRIRD S
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Table 1 MEAZOBEE NS L0xza—-E(TEE)
I X 5 A AT EE NG EF AR L 5R 28 D 5 ElE

TEE
| PVS,| PVS,| PVD HR
No. 1 39.8 25.5 50. 3 81
No. 6 41.0 27.5 49.5 151
No. 13 19.5 36. 8 25. 8 117
No. 14 31. 0 20.0 34.5 129
mean . - 32.8 27.5 40.0 119.5
S. D. 9.9 7.0 12.0 29.3

Remarks : PV S (cm/s) : S HEFiE
P»VSz(CIﬂ/S) : Sz?&mﬁg
PVD (cn/s): D i
H R (beets/min) : LoA%L



Table 2 MEAMfIOBREHENSFL0xa—-E(TEE)
IZ K A 1% 3 fil A R A 5 o o &8

TEE
PVS,| PVS,| PVD HR

No. 1 | = 27.0 42.0 49.0 80
No. 2 —~ 27.8 30.5 165
No. 6 - 49.8 41.0 154
No. 8 21.3 30.0 26.5 95
No. 9 35. 0 27. 8 35. 3 134
No.10 |  12.3 10.3 14.5 99
No. 14 — 23.0 22.5 104

mean 23.9 30.1 | 38l.3 | 118.7
S. D. 9.6 12.8 11.6 32. 4

Remarks : PV S,(cn/s) : S 13 i#E
PV S,(cn/s): S IiE
PVD (cn/s): D It
H R (beets/min) : LMEE



Table 3 MEMuoOBEEN7FLxza—%E(TEE)
ICXAEZERMAMTEDHH{E

TEE
VE VA A/E HR

No. 17| 31.0 25.0 0. 81 71
No. 2 48.8 34.17 0.71 120
‘No. 3 68. 1 27. 4 0. 40 132
No. 4 54. 2 38.7 0.71 126
No. 5 64. 1 45. 7 0.71 114
No. 6 37.0 49.0 1. 32 133
No. 7 42.0 24.6 |  0.58 85
No. 8 27.1 28. 4 1. 04 86
No. 9 42.0 31.8 0.75 105
No. 10 21.0 28. 0 1. 32 105
No.11 | = 32.1 52. 2 1. 62 122
No. 12 29. 3 33.3 1.13 109

mean 41.4 34.9 0.92 109
S. D.| 14.9 9.5 | _— 1 19.8

Remarks : V E (co/s) : EBEHiE
V A(en/s) : AJFPRE
A/E : AJiE/ E BEiE
H R (beets/min) : L3A%K



Table 4 ZERfHEMIOBEEE N 77013 —E(TEE)
IZ K B 77 Al E Al 5 AR L 5 8 oD 57 i

TEE
PVS, PVD H R
No. 1 14.5 18.5 74
No. 6 25. 8 23.0 119
No. 13 31.0 18.0 113
No. 14 42.8 20. 8 83
mean 28.5 20. 1 97.3
S. D. 11.8 2.3 22.1

Remarks : PV S z(cu/s) : S IFiRH
PVD (cm/s): D I
H R (beets/min) : La3HEK



Table 5 ZMHEEAOBEEE RFS L3 —%(TEE)

(2 K S ARIEME RO FHE

TEE
PVS, PVD H R
No. 1 22.8 24.8 18
No. 2 32.0 46.5 124
No. 6 - 35.0 42.0 109
No. 8 20.0 31. 8 76
No. 9 38.0 40.0 114
No. 10 16.5 23.3 71
No. 14 23.8 17.8 84
mean 26.9 32.3 93. 7
S. D. 8.1 10.8 21.3
Remarks : PV S.(cn/s) : S Ml

PVD (cn/s): D ik

H R (beets/min) : LaE%K




Table 6 AR OBREENI.L0xa—-%(TEE)

IZ & A ZE A M FT#E O ERE
TEE
VE VA A/E HR

No. 1 27.0 26.0 0.97 75
No. 2 50. 0 41.17 0. 83 115
No. 3 52. 3 32.5 0. 62 119
No. 4 50. 1 39. 2 0.178 97
No. 5 43.2 36. 7 0. 84 110
No. 6 924. 4 35.9 1. 47 105
No. 17 29. 7 95.7 0.87 79
No. 8 30. 2 34.3 1.13 85
No. 9 50. 8 43.5 0. 85 111
No. 10 19.0 95.0 1. 27 85
No. 11 33.5 38.4 | 1.14 78
No. 12 28.2 34. 6 1.22 97

mean 36.5 34.5 1. 00 96. 3
S. D. 12.0 6.2 | _— | 15.6

Remarks : V E (cn/s) : E ¥y
V A(cn/s) : A JETRE
A/E : A¥E/ E B
H R (beets/min) : A



Table 7 ZHIBEAIOEMEE K /I3 — k(T TE)
V2 K B A A HE Ml U 0 2 o B fE

~ TEE
PVS, PVD H R

No. 1 23.8 © 26.8 63
No. 6 40.0 48.8 112
No. 13 45.0 33.8 108
No. 14 59. 5 37.0 90

mean 421 36. 6 ©93.3
S. D. 14.7 9.2 22.3

Remarks : PV S .(cm/s) : S i
PVD (cm/s): D WitiE
HR (beets/min) : 038



Table 8 ZMIBSEAGIOFEHMgE: N7 5.0 a—k(TTE)
& 5 6% ﬁ%%ﬂm ik O EHRE

TEE
PVS, PVD H R

No. 1 25.3 22.0 71
No. 2 30.5 56. 0 125
No. 6 - 28.0 35.0 106
No. 8 - 15.38 35. 3 73
No. 9 31.8 36. 8 114
No. 10 18.0 | 21.3 80
No. 14 29. 8 26.5 83

mean 29.5 33.3 93.1
S. D. 6.5 11.9 21.6

Remarks : PV S.(cn/s) : S iR
PVD (cm/s): D Jizh
HR (beets/min) : LA



Table 9 ZEMMEMIO@IEE K 75023 — (T TE)
IC £ BEEWA N D EHI B

TEE
VE VA A/E HR

No. 1 28. 0 26. 0 0.91 78
No. 2 53. 1 39. 1 0.73 118
No. 3 74. 0 44. 3 0. 60 118
No. 4 58. 6 38.5 0.65 99
No. 5 43.2 41.8 0. 96 115
No. 6 20. 5 34. T 1.69 100
No. 7 32.2 31.8 0. 99 82
No. 8 99. 6 28. 4 0. 95 82
No. § 41.7 40. 3 0.96 | 111
No. 10 23. 0 32. 0 1. 41 83
No. 11 29. 8 40. 8 1. 36 83
No. 12 33.6 | 36.4 1.08 99

mean 38. 9 36. 2 1. 02 97. 3
S. D. 16. 0 5.7 | _—"| 15.4

Remarks : V E (cn/s) : E itk
V A(cn/s) : AT
A/E : Auginag/ E JEHiSE
H R (beets/min) : [LMBE



Table 10 S[EXBEHIREDS L OREIRE O HE

Bronchial artery | Aorta | Bronchial artery/Aorta
2%\ No.lb 2.30 14. 85 0.15
£ 1 No.lb 2.15 12. 05 0.18
| No. 1T 2.42 12. 45 0.19
Z | No.18 2.70 11.10 0.24
B mean 2.39 12. 61 0.19
S. D. 0.23 1. 60 —
Bronchial artery | Aorta | Bronchial artery/Aorta}
No. 19 3. 00 12. 10 0.25
No. 20 3.20 11.70 0.27
%% | No.21 4. 05 14. 35 0.28
No. 22 3.40 11. 25 0.30
No. 23 4.10 13. 30 0. 31
1% | No.24 3.95 12.90 0.31
No. 25 4.00 12.50 0.32
No. 26 4. 05 12. 00 0. 34
B No.27 2.90 8.5H 0. 34
No. 28 4.40 12. 01 0. 37
mean 3.7 12. 07 0.31
S. D. 0.53 .52

Remarks : BronchiaL artery(mm)

Aorta(mm)



Table 11 EWBH L OIERORIIRE, £EES L U1
ERE, RBIFELL 10) DI (M nodezti)

Ao LA LA/ Ao
No. 6 17.5 152. 0 0.76
| No. 7 16.4 150. 3 0.93
No. 8 15.0 150. 0 1. 00
# | No. 9 19. 9 158. 0 0.79
No. 10 17.2 152. 0 0. 94
s mean 17.2 152.5 0.88
S. D. 1.8 3.2 i
Ao L A LA/ Ao
No. 20 20. 4 353. 0 .28
| No.22 15.5 192. 0 1.23
No. 23 16. 2 187. 0 1.15
# | No.25 16.5 204. 0 1.23
No. 28 20. 9 214.0 1. 02
# [ nean 17.9 230. 0 1.18
S. D. 2.5 69. 6

Remarks : A o (mm) : KESIREE
L A(m) : ZEE
LA/Ao | B/ KEIIREE



Table 12 IEWBOLEEREL L CKBIRESRIE

LVs LVEDP | LVmaxdp/dt | Aos Aod Aom
No. 6 122.1] 16.6 1827 111.7 79. 2 89.7
IE| No. 7 111.5] 13.5 2517 110.6 69. 7 83.0
No. 8 114.3 8.0 3397 112.6 83.0 92.5
#|1 No. 9 80. 2 1.7 2225 81.8 43. 1 55. 8
No. 10 152. 3 9.2 3429 146.1 ) 111.2] 122.5
B mean 116.1 9.8 2679. 0 112.6 17.2 88. 7
S. D.| 25.8] 57| _— | 22.8| 24.6| 23.8
Remarks : L V s (mmHg) : ZZBYUkEHAE
LVEDP (mmHg) : ZZSEyLARKIAE
LVmaxdp/dt : EERNEZLEOFAMHE
A o s (onHg) @ RENRIGEIAE
A o d (unHg) : KEIARILIRHAE
A o m(nnHg) : FHREINRE




Table 13 BWBEFEBOALZETH L CKHIREEHIME

L Vs | LVEDP| LVmaxdp/dt| Aos Aod Aom
# | No.15 103. 3 7.8 1547 106.3 | 78.9 93. 3
&1 No. 16 108. 6 4.8 - 102.71 77.6 91.1
1 No. 17 105.1 8.6 1930 106.91 75.0 89.9
# | No.18 86. 0 3.4 1230 90.7| 73.8 81.6
Bt mean 100.8 6. 2 1569 101.7] 76.3 89.0
's.b.| 101 25| — | 75| 23] 51

Remarks : L V s (nmlg) : ZZ{EHAE

LVEDP (mmHg) : ZZBYERAIAE

LVpaxdp/dt : ZEEAEZEALROBAIE

A o s (mnHg) : REIARIGHERIE

A o d (noHg) : KERIERIALE

A o m(nnHg) : FEHREINRE




Table 14 EBOLEERE B L CREIRT S HE

L Vs | LVEDP| LVmaxdp/dt| Aos Aod Aom
No. 19 106. 8 3.4 2767 110.9 87.3 | 100.0
No. 20 140. 1 17.6 3055 1593.7| 126.9| 137.7
| No.2l 100.9 6.0 2121 110.7 79.9 95. 0
No. 23 111.6 5.4 2454 109.1 75. 1 98. 6
No. 24 88.8 5.1 1470 90. 2 64. 1 78.0
#Z | No.25 | 122.2 4.9 1856 131. 4 96.8 | 113.0
No. 26 103. 0 11.9 1997 104. 2 79.3 91. 3
No. 27 114. 7 7.3 2309 116.0 | 105.0| 111.0
B | No.28 84. 6 2.2 1387 85. 4 67. 6 75. 8
mean 108.1 7.1 2157 112.4 86.9 1 100.0
S. D. 16.9 4.8 ' 20.6 19.9 19.0
Remarks : L V s (mnllg) : ZZINMERIE
LVEDP (unHg) : ZESE 4R IAE
LVmaxdp/dt : ZZENEZLEOBRKAM
A o s (mmHg) : KEMRIGRERIE
A o d (onHg) : KBINRILERIAE
A o m(umHg) : FHEKEIRE




Table 15 EWEBHOAEZEEDL X CMBIIRE ST HE

RV s | RVEDP| RVmaxdp/dt| PAs | PAd | PAm
No. 6 33.1| 9.8 407 27.5 | 14.7 | 19.0
| No. T 33.6| 10.1 504 26.5 | 10.5 | 15.8
No. 8 21.1] 0.5 545 18.5 7.5 | 11.2
# 1 No. 9 26.2| 3.6 417 21.8 4.7 | 10.4 |
No. 10 30.6| 0.5 1089 93.3 | 12.6 | 16.2
B mean 28.9 4.9 592.4 23.5 10. 0 14.5
S. D. 53| 4.8 | _—| 386 | 4.0 3.6
Remarks : RV s (unHg) : & EUHEHATE
RVEDP (mmHg) : A5 ZILEARME
RVmaxdp/dt : HEAEZALROHEAME
P A s (omHg) : FHBHIRIEEIHE
P A d (nmHg) : FHBHIRILERIGIE
P A m(mnHg) : SEENEHINRE



Table 16 BEEFREHOGEER L CIHEHIRE S HIE

RV s | RVEDP| RVmaxdp/dt| PAs | PAd | PAm
# | No.lb 27.1 0.4 708 27. 8 9.2 19.0
| No.16 21.4 6.7 729 18.3 4.0 11.1
&1 No. 1T 23.9 5.2 573 23.1 8.6 15.3
Z#E| No.18 | 24.1 | 4.3 401 23.7 9.7 | 15.0
B mean 24.1 4.2 602. 8 23.2 7.9 15. 1
S. D. 2.3 2.7 3.9 2.6 3.2
Remarks : RV s (nnflg) : HEEIAE
RVEDP (mmHg) : & SHEERIAE
RVmaxdp/dt : HENEZLRORAME
P A s (nmHg) : SHEIARINREEAE
P A d (unHg) : JHBIARIEIRIBE
P A m(unlg) : FHEFHBINRE




Table 17 FEBOAZTH L CHHEIIRE S IME

RV s | RVEDP | RVmaxdp/dt| PAs | PAd | PAm
No. 19 35.9 2.1 1114 35.0 12.9 24.9
No. 20 22.8 2.4 597 24.7 4.1 15.7
| No.21 | 32.6 3.0 791 29.8 15.7 22.6
No. 23 24. 7 2.8 694 26. 2 14. 0 19.2
#E | No.24 17.3 -0.6 541 16.9 4.6 10. 3
No. 25 39.3 0.6 540 38.9 11.9 25. 3
No. 26 22.2 3.4 461 21.6 5.6 13.3
2| No.27T 33.1 2.2 611 26. 3 9.1 16.4
No. 28 18.1 -1.3 637 | . 18.7 3.4 13. 4
mean 27.3 1.6 665. 1 26.5 9.0 17.9
S. D. 8.0 1.7 7.2 4.7 5.4
Remarks : RV s (unHg) : AHSUGKEIAE
' RVEDP (mmHg) : A5 BILEARIIE
RVmaxdp/dt : HEAEZLROFAME
P A s (unHg) : FHBIARIGEIAE
P A d (unHg) : FBIARILIRIAE
P A m(mnllg) : SEEFHHIAIRE




Table 18 ZZEM —mnodeiZ & 4.0 B UNKER] & 3535 BRI o 2 )l

LVEdD | LVEsD| LVP¥d| LVP¥s Ivd Vs HR
No. 6 27.21 11.3 7.8 12.0 7.4 9.9 84
IE} No. 7 32. 8 19.8 9.3 12.1 8.3 13.1 79
No. 8 |  29.4| 18.8 6. 6 10. 8 6.1 9.7 82
% | No. 9 30.3| 20.8 9.5 10.5 8.3 9.8 114
No. 10 26.7 13.9 8.8 15. 4 5.6 11.0 91

2| mean 29.3| 18.1 8.41 12.2 7.1 10.7] 90.0
S. D. 2.5 2.7 1.2 1.9 1.3 1.4] 14.1
LVEdD | LVEsD| LVP¥d| LVP¥s| IVd IVs | HR

| No.15 32.4 19.4 9.1 11.9 6.0 10.1 125
| No. 16 31.6 19.5| 10.6| 14.8 8.9| 10.6 135
% | No.17 32.7 18.4 6.8 11.0 6.5| 13.1 108
2| No.18 28.91 18.4 7.4 9.5 6.9 10.8 96
Bf| mean 31.4] 18.9 8.5( 11.8 711 1.2} 116.0

S. D. 1.7]. 0.6 1.7 2.2 1.31. 1.3 17.4

LVEdD | LVEsD| LVP¥d| LVP¥s Ivd [Vs HR

No. 19 26.4] 12.7 8.0 9.5 7.1 1.7 133
No. 20 38.4 19. 4 10.3 14.3 8.1 15.6 83 |
F | No.2l 33.2| 22.1 9.2 8.9 8.0 11.7 106
No. 22 37.2| 22.8 7.0 10. 6 5.1 9.3 11
No. 23 30.0 15.1 9.1 12.3 7.0 9.3 104
1% | No.24 31.9| 21.3 12.1 12. 6 7.9 11.6 99
No. 25 34.2 19.8 7.8 8.9 7.1 12.5 92
No. 26 35.7| 22.5 10.6 13.8 8.0 12.7 73
B | No.27 28. 6 17.9 7.4 11.7 10.1 11.4 105
No. 28 32.6 20.8 8.5 10.3 8.1 10. 2 101
mean 32.8|, 19.4 9.0 11.3 1.7 11. 6 97.3
S. D. 3.8 3.3 1.6 2.0 1.3 1.8 17.3

Remarks : LVEdD(mm) : ZESIIBERMIEE LVEsD(nm) : Z=SEiHEAR HAE
LYPNd(mn) : ZEZHEELIRRAIEE  LVPRs(on) : Z2 R EEURR RS
IVd (mn) : DSEPEIEEESE Vs (am) : O AP RRBILREIRER
H R (beets/nin) : :HE



Table 19 ZEZM —modeil & A UHERA &SRR D

A EWRBEORAE
EDV|ESV| SV | Co EF Fs HR
No. 6 27. 4 9.0 18.5| 1.55| 67.5} 36.0 84
E| No. 7T 43.4 12.3) 38L.1| 2.45| T0.1} 39.7 79
No. 8 33.5| 10.9| 22.6| 1.8 67.3| 36.0 82
# | No. 9 36.2| 14.0) 22.1| 2.39| 59.4] 30.9 114
No. 10 26. 3 4.9 21.4| 1.91] 8L.1| 479 91
B | pean 33.4| 10.2] 23.1| 2.04| 69.1] 381 90.0
S. D. 7.0 3.5 4.7 0.38 7.8 6.3 14.1
EDV|ESV]| SV | Co EF Fs HR
# No.15 42.21 11.8| 30.3} 3.76| 71.9| 40.0 125
1 No. 16 39.8| 11.9| 27.8| 8.76| 69.9| 38.2 135
1 No. 1T 43.3] 10.6| 32.8| 3.52| 75.4] 43.1 108
% | No.18 32.0| 10.4| 21.6| 2.07| 67.8| 36.4 96
2| nmean 39.3[ 11.2| 28.11 3.28| 71.3| 39.4| 116.0
S. D. 5.1 0.8 4.8| 0.81 3.2 2.9 17.4
EDV|ESV]|] SV | Co | EF Fs HR
No. 19 25. 7 3.91 21.7] 2.8 84.3| 52.3 133
No. 20 63.6| 11.8| 51.7| 4.31] 81.5| 49.6 83
1 No.21 45.1] 16.3| 28.8| 3.09| 63.2| 33.4 106
No. 22 58.7| 17.9| 40.9| 3.16| 69.4| 38.5 71
No. 23 27.0 6.1 20.9| 2.19| 76.9| 43.8 104
2| No.24 43.4] 14.9| 25.7) 2.52| 63.0| 33.2 99
No. 25 48.0| 127! 35.3| 3.24| T4.0| 41.9 92
No. 26 £3.3| 17.0| 36.3| 2.68| 67.7| 36.9 73
22| No. 27 31.2 9.6 21.4| 2.26| 69.2| 37.4 105
No. 28 43.6| 14.3| 29.3| 2.97| 66.7] 35.8 101
mean 4401 12.5] 38l.2| 2.93| 76| 40.3| 97.3
S. D.| 12.9p 4.7 9.9| 0.61 7.4 8.6 17.3

Remarks : ED V(nl) : ZSHHAMER E SVl  EEIERIHEH
S V(ml/beet) : —ETAHE C o(1/min) : DMAHE
E F (%) : IR E Fs(%) :ASNEREEER
H R (beets/min) : /LMA%L



Table 20 75 B 2y A Mo 37 0k =100 i

PVS PVD | S-TVI | D-TVI [Ts/(Ts+1d)] HR
No. 6 26.5 | 40.1 0.03 | 0.06 0. 33 111
E| No. 7 26.8 | 40.0 | 0.03 | 0.05 0. 38 79
No. 8 24.5 | 38.7 | 0.04 | 0.06 0. 44 75
# 1 No. 9 32. 1 43.9 | 0.03 | 0.06 0. 33 130
No. 10 3.0 | 50.6 | 0.03 | 0.05 0. 38 139
Bf| mean | 29.6 | 42.7 | 0.03 | 0.06 0.37 | 106.8
S. D. 5.5 4.8 | 0.004 | 0.01 29. 1

PVS PYD | S-TVI | D-TVI [Ts/(Ts+Td) HR
| No.15 | 44.9 | 48.5 | 0.06 | 0.06 0. 50 127
| No.16 38.2 | 57.4 | 0.06 | 0.07 0. 46 110
F| No.17 | 46.5 | 57.0 | 0.06 | 0.08 0. 50 122
i |-No.18-| 26.9 | 3l.1 0.02 | 0.05 0. 29 83
Bf| mean | 39.1 48.5 | 0.05 | 0.06 0.44 | 110.5
S. D. 8.9 12.3 | 0.02 | 001 | — | 19.7

PVS PVD | S-TVI | D-TVI [Ts/(Ts+1d) HR
No.19 | 92.6 | 39.5 | 0.15 | 0.05 0.75 124
No.20 | 53.9 | 39.0 | 0.10 0.07 0. 59 72
¥ | No.21 76.6 | 72.3 | 0.08 | 0.09 0. 47 119
No.22 | 54.3 | 52.5 | 0.07 | 0.08 0. 45 98
No.23 | 48.0 | 58.3 | 0.05 0.07 0. 42 118
| No.24 | 43.3 | 55.7 | 0.05 | 0.07 0. 42 130
No.25 | 71.8 | 54.4 | 0.11 0. 07 0. 61 94
No.26 | 43.1 67.0 | 0.06 | 0.11 0. 38 75
2| No.27 | 66.8 | 91.1 0.09 0.13 0. 41 121
No.28 | 42.6 | 74.3 | 0.07 | 0.13 0. 35 97
mean | 59.3 | 60.4 | 0.08 | 0.09 0.48 | 104.8
S. D.| 170 16. 1 0.03 0.08 | _— | 20.6

Remarks : PV S (cm/s) : S i PV D(cn/s) : Dt

S-TVI (n): SERMEENME D-TVI(): DIFERMEEKME
Ts/(Ts+Td) : S PEERIEERME/ (S BEReReE BERE S + D 0 Rl BERE 4D
H R (beets/min) : Lo3EH



Table 21 7515 3 My i Ak 1 78 8 5 1) i

PVS PVD S-TVI | D-TVI [Ts/(Ts+Td) HR
No. 6 24.9 48.8 0.03 0. 07 0. 30 113
E] No. 7 27.4 50. 0 0. 05 0. 09 0. 36 100
No. 8 23.2 40. 0 0.04 | 0.08 0.33 68
# | No. 9 39.0 45.5 0. 06 0. 08 0.43 113
No. 10 31.7 60.9 0. 04 0. 07 0. 36 145
Bt| nDean 29. 2 49.0 0.04 0.08 0.3 107.8
S. D. 6.3 7.7 0. 01 0. 01 — | 21.8

PVS PVD S-TVI | D-TVI [Is/(Ts+Td) HR
| No.l5 33.8 40.7 0. 07 0. 05 0.58 126
[ | No. 16 30. 1 46. 4 0. 04 0. 07 0. 36 114
| No.17 34.2 42.8 0. 05 0. 07 0. 42 100
% | No.18 33.8 40.7 0. 04 0. 07 0. 36 86
Bt |  pean 33.0 42.7 0.05 0. 07 0.43 | 106.5
S. D. 1.9 2.7 0. 01 0. 01 17.3

PVS PYD S-TVI | D-TVI [Ts/(Ts+Td) HR
No. 19 42.6 33.5 0. 07 0. 06 0. 54 120
No.20 | 34.9 35.0 0. 04 0. 07 0. 36 78
¥ | No.21 61.3 50. 6 0. 07 0. 09 0.43 117
No.22 | 36.4 41.3 0. 05 0. 07 0. 42 82
No. 23 35. 6 48.2 0. 06 0. 06 0.50 118
% | No.24 28. 8 37.5 0. 05 0. 06 0. 45 122
No. 25 32.5 31.5 0.05 0. 06 0.45 94
No. 26 29. 0 30.7 0. 04 0. 06 0. 40 86
# | No.27 927.7 41.6 0. 04 0. 05 0. 44 118
No. 28 32.0 37.9 0.05 0. 07 0. 42 109
mean 36. 1 38. 8 0. 05 0. 07 0.44 | 104.4
S. D. 9.9 | . 6.7 0.01 0. 01 17.5

Remarks : PV S (cm/s) : S HEHitE "~ PVD(cn/s) : DFH

S-TV1 (m): SHFMEEMMI D-TVI(n): DHEFHEEHME
Te/(TstTd) : S BRI/ (S BRI BIRMIE + D IRy B SME)

H R (beets/min) : [LMA%



Table 22 ZAZ i AMTREEHIE

VE | VA |A/E| AT ET HR
70.2 ] 86.3| 0.51] 58.0 462 84

No. 6
IE| No. T 58.0 41.2 0.71 49. 8 358 96
No. 8 47.7 49.7 0. 88 57.0 371 105

No. 9 57.2 41.2| 0.72| 56.5 581 76
No. 10 90.4 61.9| 0.69| 43.0 201 149
# | mean 64.7| 46.1 0.70] 51.9| 394.6 102
S. D. 16.4 10.1 ~ 5.7 140.2| 28.5

FE

VE VA |A/E| AT ET HR
No. 15 90.3| 59.4| 1.17| 82.3 257 129
No. 16 46.6 | 47.6 1.02] 59.0 274 113
No. 17 58.5| 49.6] 0.84| 53.0 391 90
No. 18 49.21 ©56.3| 1.14| 471.8 272 116
mean 51.2| 68.2| 1.04| 60.5| 298.5 112
S. D. 5.1 b. 6 15.21 62.1 16. 2

Lt g R

VE VA |A/E| AT ET HR

No. 19 37.6 43.7| 1.16| 90.0 293 105
No.20 | 36.1| 52.7| 1.46| 47.0 658 63

| No.21 60.8| 70.1| 1.15| 55.0 200 139
No.22 | ~46.3| 50.3| 1.08] 57.0 433 85

No. 23 48.2| 51.4| 1.06] 52.0 374 93

3% | No.24 45.31 48.8| 1.07| 50.0 248 112
No. 25 49.0| 54.7| 1.11} 51.0 298 104

No. 26 50.7| 52.5| 1.03| 69.0 269 110

21 No.2T 60.7| 49.6| 0.81] 43.0 303 104
No. 28 48.91 50.9| 1.05| 38.0 360 96

mean 48.41 52.5| 1.10| 55.2| 343.6| 101.1

S. D. 8.1 6.9 : 14.8| 129.0| 19.6

Remarks : VE (cn/s) : E it AT (u/s): JNEFERH
VA (cn/s) : AR ET (n/s) : G AR
A/E : ABFiE/ERSiE  HR(beets/min) /(A%



Table 23 KRB M HiE 5 HlE
Vp Vm AT ET | AT/ET| Acc | TV I HR
No. 6 99.1 66. 0 41.0 193 0.21 25.8 0.12 79
IE| No. 17 118.0 18.4 33.0 186 0.17 36. 2 0.14 80
No. 8 101.0 73.0 48.0 164 0.29 21.5 0.11 81
%1 No. Y 117.0 80.5 37.8 180 0.21 31.1 0.14 80
No. 10 138.0 88.3 35.0 143 0.24 39. 8 0.12 122
jicd mean 114.6 71.2 39.0] 173.2 0.22 30.9 0.13 88. 4
S. D. 15.7 8.4 5.9 20.0 1.4 0. 01 18.8
Vp Vm AT ET |AT/ET| Acc | TV I HR
#1 No.1b 99.3 65. 3 47.0 161 0.29 21.5 0.11 117
B No.l6 100. 0 66. 2 37.0 170 0.21 27.1 0.11 120
1 No.17 101. 0 67.9 46.0 178 0.25 22.5 0.12 91
1# | No.18 95.9 68. 0 39.0 159 0.24 29.9 0.11 110
Bt mean 99.1 66. 9 42.3 167 0.25 25.3 0.11] 109.5
S. D. 2.21 1.3 5.0 8.8 3.9 0.0l 13. 0
Vp Vm AT ET [AT/ET| Acc | TV I HR
No. 19 71.8 55.0 64. 0 179 0.35 11.4 0.09 111
No. 20 107.0 65. 4 42.0 191 0.21 22.0 0.12 69
1 No.2l 145.0 92.7 44.0 182 0.24 32.7 0.16 111
No. 22 99.9|  65.4 47.0 199 0.23 21.1 0.13 82
No. 23 103.0 75.4 45.0 170 0.26 25.0 0.13 8Y
3# | No.24 91.8 59.4 32.0 175 0.18 29.5 0.10 111
No. 25 96.7 62. 0 42.0 171} 0.24 23.8 0.11 105
~ No. 26 104.0 61.4 36.0 203 0.17 29.5 0.12 63
Bf| No.2T 94.0 64.0 31.0 171 0.18 31.5 0.11 106
No. 28 84.4 58. 6 58.0 174 0.33 14.6 0.10 104
mean | 99.8 65. 9 44.1] 181.5 0.24 24.1 0.12 95. 1
S. D. 19.0 10. 9 10.5 12.1 7.1 0.02 18.2
Remarks : V p (cu/s) : @i AT/ET  : ANEEFE/ BRI H
Vm(cn/s) : FiadE A c c(@/s?) : fIdkFH
AT (u/s): fdief  TVI (n) : BREEERSME
ET (w/s): EXHRM HR (beets/min) : LM A%




Table 24 HEFAMIEERE

VE VA |A/E| AT ET HR
No. 6 36.3| 43.3] 1.19 57 364 104
IE| No. 17 21.9 31.6| 1.13 102 366 96
No. 8 37.2 | 45.8 1.23 71 558 79
# | No. 9 44.61 350 0.78 70 380 104
No. 10 4.4 61.0| 1.23 138 247 136
Bf| wean 39.11 48.3] 1.1l 87.6| 383.0] 103.8
S. D. 8.3 11.5 32.71 111.6 20. 7

VE VA [A/E| AT ET HR
#| No.l5 37.5| 47.9| 1.28| 95.3 328 127
& | No.16 43.3| 44.0 1.01] 105.0 374 99
F | No. 17 40.4| 62.7| L1.55]| 91.0 279 113
iZ| No.18 | 50.5| 66.6 1.32 175.5 333 112
Bf| nmean 42.9| 55.3| 1.29| O9L.7| 328.5| 112.8

S. D. 5.6 11.0 12.3 38.9 11. 4

VE VA |A/E| AT ET HR
No. 19 71.81 75.0 .04 85 231 118
No. 20 50.5 54. 8 .08 52 499 67
| No.2l 35.8| 43.4 .21 52 274 118
No. 22 38.0| 48.4 A 71 493 18
No. 23 37.8| 54.3 .43 62 326 108
32 | No.24 43.4 | 50.7 - 76 299 134
No. 25 43.7| 56.0 . 28 41 352 91
No. 26 47.9| 44.2 .92 76 655 67
£ | No.27 42.3 | 49.2 .16 66 357 101
No. 28 40.7| 47.4 .16 48 262 120
mean 45.2| 52.3 17 62.9 | 374.8| 100.2
S. D. 10. 4 9.0 14.3] 133.5 23.6

s S = | e | bt | s | s |
.
—
[@>]

. V E(co/s) : E PiRE V A(en/s) : AJFHE
Feparis A/é'czm:i&ﬁﬁ/ Ebi&ﬁﬁiﬁi AT (n/s) : MR
ET (u/s): AR H R (beets/min) /(AL



Table 25 AR I #itE &

Vp Vm AT ET |AT/ET| Acc | TV HR
No. 6 85.8| 58.2| 100.0 205| 0.48 8.6 0.12 94
E| No. 7| 103.0| 74.0| 92.0 215 0.42| 11.3| 0.16 86
No. 8 | 101.3| 73.1] 48.3 165| 0.29| 2.5 0.12 81
#1! No. 9 | 105.0| 67.0| 77.5 2281 0.33| 13.9] 0.15 152
No.10 | 137.0| 93.3| 88.5 162 0.54] 15.6| 0.15 115
2| mpean | 106.4{ 73.1| 81.3| 195.0| 0.41| 14.2| 0.14] 105.6
S. D. 18.7 12.9] 20.1| 29.9 : 4.9 0.02| 29.0

Vp Vm AT ET |AT/ET| Acc | TV I HR

No. 15 94.3| 65.0] 175.0 165 0.45 12. 6 0.11 123

No. 16 106.0| 71.5 37.0 165| 0.22] 29.2 0.11 138

No. 17 65.8| 45.6| 80.0 215 0. 37 8. 38 0.09 97

No..18 93.0 61.9 95.5 186 | 0.51 9.73 0.12 117

T b R

mean 89.8| 61.0) 71.9] 182.8} 0.39 15.0 0.11] 118.8

S. D.| 17.0] 11.0| 24.8] 237 —| 9.64| 0.01| 17.0

Vp Vm AT ET |AT/ET| Acc | TV HR

No.19 |- 93.2 53.9|. 471.5 182 0.06 21.9 0.10 121

| No.2l 94. 4 66.2| 68.0 185 0.36 14. 2 0.12 126
No. 22 88.6 61.4| 42.5 180 0.23 24.2 0.11 112

No. 23 145.0 | 101.0| 70.0 179 0.39 20.8 0.18 111

3% | No.24 91.8 ) .59.4) 32.0 175 0.18 29.5 0. 11 111
No. 25 148. 0 83.1 48.0 213 0.22 31.1 0.18 102

No. 26 97.1 7.7 41.0 202 0.22 23.8 0.15 83

B | No.27 95.1 64.1 31.8 171 0.18 31.5 0.11 105
No. 28 84.5| 61.0| 70.7 168 0.41 12.0 0.10 109

mean 104.2 69.1 50.8 | 183.9 0.25 23.2 0.13} 108.9

S. D. 24.3| 14.6 15.3 14.7 7.0 0.03 12.2

Remarks : V p(cn/s) : @b  AT/ET  : flsEKefE/BR i T
V m(cn/s) : SEHEFRE A ¢ c (n/s?) : INEKFE
A T (u/s) : A& TVI(n) :EEEEEME
ET (u/s): BRI  HR(beets/min) : /L%




Table 26 fR.C»¥ (B/A) FHlfE
Ve YLIRI
A B B/A A B B/ A
No. 6 21.1 19.1 0.91 30.0 31.7 1. 06
iE No. 7 18.5 18.2 0.98 30.9 32.1 1. 04
No. 8 19.5 20.7 1. 06 34.1 35.4 1. 04
=t No. 9 22.7 21.1 0.95 35.0 38.4 1. 09
No. 10 20.2 20.4 1.00 29.8 31.8 1.10
i3 mean 20.4 20.0 0.98 32.0 33.9 1. 07
S. D. 1.6 1.4 g 2.4 3.0
YA LRI
A B B/A A B B/ A
B2 No. 15 30.4 28.5 0.93 38.5 35.4 0.91
1 No.l6 15.0 19.7 1.31 34.5 35.7 1.03
F No. 17 18.5 19.5 1. 54 32.1 39.7 1.23
#| No.18 22.0 19.6 0. 89 29.7 37.6 1. 27
B mean 21.5 21.8 1.17 33.7 37.1 1. 11
S. D. 6.6 4.5 3.8 2.0 —
: A B B/ A A B B A
No. 19 10. 2 18.3 1.03 23. 1 27.9 1. 21
75 No. 20 15.3 16. 7 1.09 34.6 34.8 1.00
No. 21 18.3 19.6 1.07 30.5 51.9 1. 65
No. 22 18.2 21.1 1.16 31.4 38.2 1.22
No. 23 16.5 16. 8 1.02 29.5 45. 0 1.52
pE No. 24 18.9 28. 6 1.51 31.3 41.2 1.32 |
No. 25 15.9 23.6 1.48 29.2 41.4 1.42
No. 26 19.8 28.0 1.41 34.2 40. 3 1.07
No. 27 19.9 20.2 1.02 32.9 33. 1 1.00
B No. 28 22.0 22.2 1. 11 35.0 36.6 1.05
mean 17.5 21.0 1.19 31.2 39.0 1. 25
S. D. 3.3 4.9 3.5 6. 6

Remarks : A (cm)

B (cm)

. DEPR-EEREITEG R
(A) ETEAICD SRR
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Clinical Study on Pulmonary Venous Flow in Canine Heartworm Disease

Heartworm disease is characterized by increases in circulation resistance
and hypertension in the lung due to dead heartworms which cause embolism in the
pulmonary artery as well as surviving heartworm stimuli which cause proliferative
lesion of the vascular endothelium and tunica media. Pulmonary blood circulation is
controlled by the two systems; the pulmonary artery system, which conducts the
exchange of gases in the alveolar; the bronchoesophageal artery system, which
supplies nutrients to the lung. When a disturbance of pulmonary circulation occurs,
the bronchoesophageal artery compensates for pulmonary blood flow by enlarging or
proliferating. A broncho-pulmonary (B-P) shunt forms between the bronchoesophageal
artery and pulmonary artery, which supplements blood flow to which interrupted in
the peripheral pulmonary veins. A number of heartworms cause the disturbance of
circulation in the pulmonary artery and dead heartworms cause embolism and arterial
proliferative lesion in the pulmonary artery. Therefore, these phenomena are
considered to promote the development  into the bronclicesophageal artery and
contribute to a number of changes in pulmonary venous flow velocity (PVFV).

In this study, we have investigated measuring methods of PVFV and carried
out the following experiments to clarify the relation between changes in PVFV and

cardiac function in heartworm disease cases.

1. Comparison of PVFV using Doppler Transesophageal Electrocardiogram (TEE) and

Doppler Transthoracic Electrocardiogram (TTE)-

An experiment was conducted to clarify the clinical usefulness of TTE as
compared with TEE when measuring the PVFV

Subjects were five normal healthy beagles (Mean Weight; 9.9+3.3 kg) and
nine mongrels (Mean Weiglit; 12. 1+ 1.1 kg). The subjects were anesthetized and
retained in the dorsal-recumbent position (DRP). Upon measuring the PVFV by TEE, each

subject was retained in the left-recumbent position (LRP) and the PVFV was measured.

by TEE and TTE.
(1) Correlation of PYFV-and Left Ventricular Inflow Velocity (LVIV) with Body Positien

The PVFV in the anterior lobe (AL) and the posterior lobe (PL) of the right
lung, and LVIV were measured by TEE in the animals with the DRP-and LRP. The results



demonstrated a correlation between the two positions, with a correlation coefficient
of r=0.778 for the pulmonary venous S wave (PVS) of the PVFV in the AL of the right
lung. However, no correlation was observed in pulmonary venous D wave (PVD) of the
PVFV in the PL of the right lung nor in the PVS and PVD of the PVFV in the PL of the
r}ghtlung.‘ItwasdemonstratedthatchangesixlLhePVFVcanlxzidenLificdwithxnspeeL
to the DRP and LRP. The correlation coefficient of the ventral E wave (VE) between
the DRP and LRP for LVIV was r=0. 789 and that for the ventral A wave (VA)/VE (A/E)
was r=0. 863, both displaying a positive correlation. However, no correlation was
observed for the VA. A positive correlation was observed for the VE and A/E upon
measurement of the LVIV. This suggested that the LVIV is not affected by body position
as much as is the PVFV.

Hence, the-variances in-the-DRP and-LRP, clearly revealed that changes-oceur
in the PVFV and that the body must be placed in a fixed position when measuring PVFV

by echoeardiography.
(2) Correlation of between TEE and TTE in PVFV and LVIV

Using the- same- animals, a correlation between-TEE and TTE in the LRP was
examined by measuring PVFV in the AL and PL of the right lung and LVIV.

The- correlation coefficient of the PVS-of PVFV in the AL of the right lung
by TEE and TTE was r=0. 944, PVD; r=0.903, PVS of PVFV in the PL of the right lung;
r=0. 799, and PVD; r=0. 848; confirming-a positive correlation between the TEE-and TTE
in LRP.

Moreover, the correlation coefficient of the- VE of LVIV- - was r=0. 914, VA;
r=0. 774, A/E; r=0.882, all confirming a positive correlation.

These- findings demonstrate-that unlike TEE, TTE does not-elicit a detatled
wave pattern. However, it is confirmed that PVFV in the AL and PL of the right lung

can be measured by TTE in-PVS- and PVD without anesthesia.
2. Changes in PVFV and Cardiac Function in Heartworm Disease

The previous experiment confirmed that TTE is clinically beneficial. From
these findings, we conducted a comparative experiment to measure the PVFV and cardiac
funetion in the left and right ventriele systeums of a-normal and heartworm groups,

using TTE.

The normal group consisted of five normmal healtliy beagles (Mean Weight;



9. 7+ 1. 6kg) and the heartworm group-consisted of 14 mongrels (Mean Weight; 11.2
+ 1.2 kg) clearly diagnosed as having heartworm disease with a severe obstruction
of the right pulmenary artery by anrembolus. Moreover; the heartworm group was further
separated into two groups with respect to the extent of disease advancement into the
bronchoesophageal artery (B/A- 0.25) with four cases of mild advancement and 10,
ad~vanced.

The PYFV-and- cardiae function were-examined by TTE in the LRP measuring PVFV,
LVIV, aortic flow velocity (AFV), right ventricular inflow velocity (RVIV). In
confirmed cases, of regurgitation of RVIV- in- the- heartworm- group; regurgitation
velocity was measured by continuous wave Doppler continuous wave echocardiography
(CW). Moreover, left ventricle M-mode and left ventricular rate of eccentricity were
measured according to a left ventricular short-axis tomography from the right

thoracie wall. The results-are as- follows:
(1) Changes in PVFV in the AL and PL lobe of the right lung

The PVS of the TTE of PVFV in the AL of the right lung of the heartworm-group
in comparison to the normal group confirmed a significaht increase (P<0.05) between
the normal and-the mildly advaneed groups-as well as between the nildly advanced and
advanced groups. A significant increase (P<0. 05) in the PVD was confirmed between
the normal and advanced groups. Moreover, a significant increase (P<0: 05) was also
confirmed between the normal and advanced groups with respect to the S-Wave Time
Velocity Integer (S-TVI) and D-Wave Time Velocity Integer (D-TVI).

No significant difference was confirmed in PVEV in the PL of the right lung
in the PVS-between the-normal, themildly advanced-and advanced groups. A signifieant
decrease was confirmed in the PVD between the normal -and advanced groups. A
significant decrease: (P<O: 05) was confirmed in the D-TVE and not -S-TVI between the
normal and advanced groups. Moreover, a significant increase was confirmed in S-
TVI/(S-TVI + D-TVI) between the normal and advanced groups. From these results, it
is indicated that the increase in PVFV in the AL of the right lung was due to be caused
by an inerease in resistance in- the pulmonary artery from occlusion of the pulmonary
artery in the PL of the right lung. Also, concerning PVFV in the PL of the right lung,
the-results indicated that blood- inflow to- the-pulmonary vein resulting from & B-P
shunt from the bronchoesophageal artery increases the amount of refluxed blood into

the left atr i\lm.



(2) Changes in Left Cardiac Function.

Upon measuring left cardiac function by TTE, a significant increase in A/E
for the-LVIV-of heartworm cases-was confirmed between the normal and mildly advanced
groups, as well as normal and advanced group. This confirmed that there is an increase
in blood inflow to the left ventricle accompanying atrial constriction im the early
phase of left ventricular dilation. Moreover, the confirmation of a significant
decrease (P<0. 05} in the mean blood flow in the-aorta, though therate of eccentricity
in heartworm cases (B/A) increases for the normal group in the dilation phase, the
mildly advanced-and advanced groups both-displayed a-decreasing pattern of mean blead
flow in the aorta. Deformation of the left ventricle confirmed through radiographic
findings suggested a reduetion in-dilating function in the left ventricle..

The above findings, concerning the left cardiac function of the heartworm
group, confirmed-an increase-in blood inflow to-the left ventricleaccompanying atrial
constriction during the early phase of left ventricular dilation, a decrease in aortic

blood flow, and a reduetion of left-ventricular dilatory function.
(3) Changes in Right Cardiac Function

Upon analysis of the pulmonary artery flow velocity waves (PAFV), a
significant decrease(P<0.05) was confirmed in the acceleration time of the right
ventricular inflow velocity (R-AT) between normal and-advanced groups. Moreover, the
pulmonary artery blood flow acceleration (Acc) showed a significant decrease (P<0.05)
between the normal and advanced groups. However the R-AT and- acceleration
time/ejection time (AT/ET) displayed a significant decrease (P<0.05).

A negative correlation confirmed between the-significant decrease in AT and:
AT/ET and the mean pulmonary arterial pressure, leading to a confirmation of an
increase in-pulmonary arterial pressure in the-advanced group in which-heartworm has
developed into the bronchoesophageal artery of the advanced group. Moreover,
aceording- to radiographic findings- in the heartworm advanced group, pulmonary
arterial distension and left ventricular enlargement were confirmed. Moreover,
echocardiograph: findings confirmed that increased postload- caused: ptlmonary
hypertension. Calculation of the pressure difference at the peak velocity of
regurgitation in the bicuspid eardiac valve by TTE indicated-a significant increase-
(P<0. 05) over normal values in the right ventricular pressure of the heartworm group.

From these- findings; the measurement of PAFV by TTE- showed a- distinet



increase in right ventrieular pressure and pulmonary arterial pressure in- the
heartworm group in comparison to the normal group. Moreover, pulmonary hypertension
accomparnying the advancement of pulmonary arterial occlusion is developed by a B-P
shunt on the bronchoesophageal artery. Simultaneously, peripheral pulmonary artery
blood flow is compensated and the amount of blood refluxed to the left ventricle
" increases, resulting in a reduction in cardiac function.

Above; we have-established the c¢linical usefulness of TTE for PYFV in eases
of heartworm. Moreover, measurement of PVFV in heartworm cases by TTE indicated that
an inerease- in- PVFV is the result of compensated blood flow-from B-P shunt of the
bronchoesophageal artery and an increase of PAFV with low blood circulation
disturbance, clearly indicating that an increase in- PVFY causes chronie reduetion

of cardiac function.



