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Summary . The experimental and clinical studies were carried out to clarify the
effects of arteriovenous shunt(AVS) on cardiac hemodynamics and organic circulation. In
the experimental study using 7 mongrel dogs, AVS was made between the femoral artery
and vein, and its blood flow was regulated equivalent to 209 of cardiac output. Changes
in cardiac hemodynamics and in organic circulation especially in renal one, due to opening
and closing AVS were observed. In the clinical study for 10 patients with end-stage renal
disease, their cardiac hemodynamics were evaluated before and after the AVS formation by
echocardiography and mechanocardiography.

For the experimental study, opening AVS induced a slight decrease in total peripheral
vascular resistance, significant increase in cardiac output, transient descent in aortic blood
pressure, and ascent in inferior caval pressure. And a transient fall in renal blood pressure
was observed, neither renal blood flow nor renal vascular resistance were changed.
Recovery of cardiac hemodynamic indices due to closing AVS were delayed as compared
with renal circulatory ones. For the clinical study, the increase in stroke volume, minute
cardiac output and mean circumferential fiber shortening velocity of the left ventricle were
observed after AVS formation.

It seems that the AVS caused a hyperkinetic circulatory state with increase in venous
return and consequent increase in cardiac contractility. Therefore, it must be careful that
the hyperkinetic state mentioned above may bring a high output heart failure.
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1. EBRFE

(1) FEE

EERIIAE 9.5~20.5 kg, T3 12.7 kg ORI A
% 7 BRCHES B, M2 B OWTERL k. FHE
pentobarbital sodium 30 mg,/ kg DIEREAH L IC X 5
BT T, ETFRERNRERZTY, LEbICHRETERY
IR Lic. 2\ TAEEHIE X » TEBBIREIRTT,
BREEXBEHL, XbESE 4l L ks
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HEABP), BliEE®RBF), v+ v MiEREET %
Tedd, KEINREHATS, ABBIREAE S X 05 KERED
PR + v bt h Zh & T 5 BRIEEST 7 » — 7
(Narco #8) # %55 U ie. RO BB 2 i
L CHIEEMERT L.

FAEAER 13 alcuronium chloride 10 mg D EARPIH 5
CX o CTERGEMES Db, LAY LY —2 (AR
ERTER, B2OEXHAWTEZKEZRAIEL. LA
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DI (HR ; beats/min) | LHER X b EHEIL 7.

KB IRIEIAEE (ABP ; mmHg) @ P& 1.0 mm, A&
1.9mm © # 7 — 7 L DS E I RKEREIIR 2> H Mol KB
IRl CRABEBEL, MREEAREr 7 Vv AYa
— I (SHARHEE, MPU-0.5-290) 16t L TR L
7. Eift 5 MOMBFHPH 2 ES L CFEME Y RD,
ABP & L.

DHEEG bbb XBIRERITKE ABF; ml/
min) : El4mm #7218 mm OBERMREFHF 7w — 7
(Narco #-80) & i KB RIS L T L.
T 5 O MBETHPT b S P OAHE 2 RS, ABF
L.

TREIREAVP; mmHg) | A% 2.7mm, #£3.5
mm D F T — 7 A DEN R LEKEREIR S T RKEIR I
HWAREL, max@EARE 7 v A2 2 -9 (SHRAR
8, MPU-0.1-350) 188t L CRodk Lic. e 5 o
INESPEET 0 b P T REIRE2RD, IVP & L7

é%*ﬁlﬂl‘ﬁ:?ﬁﬁ(TPR; mmHg, ml, min) : (ABP—
IVP) /ABF & LCTEH L.

2) BERERRICET AR

EEIRERBP ; mmHg) : P9 1.0 mm, 44 1.9 mm
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DA T — 7 MR EKXREIR S S BB KBk D EEE
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F (SRS, MPU-0.5-290) ic86t L it L.
EiE 5 D IMEFHER 2 b FHEEIRE 2k %, RBP
L.

EEIRIMHEE(RBF ; ml,/min) | ZBBIREHEERAE
CHEETH2mm s\ L4dmm OBEREES 7 — 7
(Narco ##D) # B BIREATICEEE L (i L. &
5t 5 FAD INE BT 2> b FHF Mk & &k, RBF &
L7z,

FmEEHQRVR; mmHg,/ml, min) :
IVP) /RBF & LCEHE L.

(5) WMEEHLIELE

BB BT 5 > v v F BEKETE OFHER T hE
N+ B CRRE L. WEEOE LT oWTIE,
FhZh BRI O FHE & 0% DK B M % Student’s
paired t-test # HWTHREL, p<0.05%b->THELE
L7z,

2. SEERAUE

. RS Table 1 It HIEES X O EEOE{L %,
Figs BB HFP O ZLERIfEICR 32 % TR L
(1) >+ v B X B 0MTEIRROZE
D g
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Table 1. Changes in systemic and renal circulatory indices

Determinant HR ABP ABF VP TPR(X10% RBP RBF RVR(X10%)
before 1407 120.24+3.7 | 1167.6+158.8 | 8.1%0.6 11415 |125.5+4.0 | 202.0+39.8 | 703x111
* Tk ke
0 139+38 113.443.7 | 1200.7£189.3 | 8.6%0.7 110+18 | 117.8%+4.6 | 196.7+41.8 | 685+99
* *
1 139+£8 118.5+3.3 | 1244.8+187.2| 8.5+0.7 112421 122.3+3.7 | 202.8+41.0 | 681101
=] * *
=4 é 3 139+8 119.14+3.7 | 1272.2£171.6 | 8.5%0.7 104+14 |131.3%2.5|205.5+42.8 | 690£105
ks *
§ 5 141+8 119.343.7 | 1257.7+168.5| 8.4%0.6 10413 | 124.2+4.2 | 208.0+45.6 | 688104
()
= *
E 7 141+38 119.843.4 |1254.3£166.8 410, 105+15 | 124.8+4.1|205.2+£46.5| 694106
3 10 op 139+10 | 121.6+6.5 |1221.7£130.3 + 105+15 | 126.7£7.9 | 214.4+£47.9 | 692+109
=]
= * * ok *
‘g 10 cl 138+10 | 127.7+£5.9 |1142.0£130.7| 8.2+0.7 123+12 | 133.3+7.0 | 228.5£54.9 | 6994108
'E 11 137410 |123.945.0 |1172.8£145.5| 8.240.7 119+16 | 129.8+5.9 | 217.4£49.5 | 702£105
.E 13 128+13 | 125.3+4.0 |1115.9£168.0 | 8.1£0.7 13623 | 131.1+4.9|219.4+50.1 | 709+106
) * *
é 15 13113 125.0+4.0 | 1092.0+£166.7 | 8.1£0.7 139+25 130.84+4.7 | 220.4+52.5 | 711+109
* *
17 132+£12 123.2+3.6 | 1088.2£174.9| 8.1%0.7 146+33 128.94+4.1 | 220.2+53.9 | 712+112
*
20 134+13 | 121.8+3.4 |1110.2£172.3| 8.1%0.7 133+22 | 127.3+3.4|220.1+52.5 | 699£108

Abbreviations : HR ; heart rate (beats/min), ABP ; aortic blood pressure (mmHg), ABF ; cardiac output(ml/min),
IVP ; inferior caval vein pressure (mmHg), TPR ; total peripheral resistance (mmHg/ml/min), RBF ; renal blood

pressure (mmHg), RBF ; renal blood flow (ml/min), RVR ; renal vascular resistance (mmHg/ml/min).

mean+S. E. (n=7). *x ; significant at p<0.01, * ; significant at p<0.05, as compared with before value.
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DFEE, ¥ v FEIRTRAE, 13 5RO ER Y
RLUIDHCHREFERE DL AR L Inh - 1(Table
1 % X 0 Fig. 2).

2) KBARE

ABP 13 B8 B 7 120.2+3.7mmHg "¢, BE B E % 1
113.4+3.7mmHg I FEE(<0.05) L7cdy, 14 CixE]
ECEE L. BASHEHIIC 127.245.9mmHg i© £ 5
(p<0.05) U724y, 20 iz ix@EE Li-(Table 1R X
Fig. 3).

D DMEE

ABF 3BJk#T 1168159 ml,/min, B X - TN
L, 34 T1272£172ml/min &£/ b, L@ 300
BA LT, FREERCHECER L. DBRAED %
FL, 154 1092167 ml,/min 1272 » (p<0.05), 20
Fcidese@E L (Table 1 3 X O Fig. 3).

4) TFAEIRE

IVP %, >+ v FBAIEI8.1+0.6 mmHg, BAKER
8.6+0.7 mmHg i L& L (p<0.05), Lg% D L& A%k
W, BASHIC X o CHIEERL, DBEITETH-
(Tabel 1 ¥ X O°Fig. 4).

5)  &RMIMEEH

TPR DX 0.114+0.015 mmHg,/ml,/min, <~ +
v B X h EAER AR L, 34121%0.104+0.014
mmHg,/ml/min 7557 ¥+ v b B, BRRGIE
B CEREBEEAERL, 174 1 120.146+0.033
mmHg,/ml,/min i 75 » 7o 23013 ) BEOLE TR L,
20 4 » F#0.133+0.022 mmHg,/ml,/min %5 B i 3
EE L THEBEDOHEARR L (p<0.05)(Table 1 ¥ X
' Fig. 3).
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35 &, FABC X b HR 3ARZE, TPR 235 E Tl 23
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BB B TRELR, 148 R 3iEEE L.
IVP ZBMEE N DEEO LA YT, A X - THl
fE R Lic. B8 X b TPR 2348k L, ABF 2384
L7, ABP gD LR %R L. HR 3EEOLE/L
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Fig. 2. Chages in heart rate (HR) (n=7).
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BRI Iehoto.

(2) >+ v BB X 5 BIEREBOE/L

D BERE

RBP (38ifE 125.5+4.0 mmHg, Bifkic & - T—@#:
ZFREL T 117.8+4.6 mmHg & 72 b (p<0.0D), LA
B4 L 7. BASHE # 133.3+7.0mmHg i |k H@<
0.0D) Liedd, HAHifEIER LA (Table 13X
Fig. 5).

2) BmifE

RBF (3H7fE 202.0+39.8 ml/min, Bt  BE DL
xR, BASHEH I 228.5+54.9 ml, min i #E 0
@<0.05) L7, UBRAEBROELTELL»
(Table 1 ¥ X O° Fig. 5).

3 BImEFHEH

RVR (28 2 0.70320.111 mmHg,/ml/min T %
b, BB, BRI B LB idinh o e
(Table 1 ¥ X O* Fig. 5).

Lk, v+ vt OB X 5 BEEHREBOLILEERY
35 &, BIkoOER, RBP 2 —@M 1 T L 2%, RBF
BIXORVR KIIBERBOEMMB A DRI e, —7, B
$ACITER I RBP A—@tic LA L ¢, RBF oz
PEs e, RVRZE 5T RETH - 7.

3. BE

BRIk + v 1 (AVS) DFZER, DA~ DBIRET
ExHinse<, DE~NOAMEET AR, FER
OEALE N L CHEBEROTERICEEY S 2, OWTIEE
BERYEETAEELDS. & LCBIRLAHED
20~25 %Y T S MEEEZES ShTW50T, LA
HEO—EAY v v MR ERBBARIIIBERADLE
REALE . RO A X ORBEBIRKH > + v b
EFAMIREBE, AVS DIIHEQIX,

e 3AD
Q=kS. * S5/ Jts-D

(k : E$, AP AVSHiEOEZ, S.: AVS
MOWER, Ss: AVS WEMOWTER, o @ WERE
THEIh, WEPRC I BBENRREVEWD, Fi
Judson?iz X % &, AVSEN 20 BT D & &tk
+ v b IREREINC A L € ABF 238803525, 20 %14
DL b eHELHEMNIETh, ABF b3l
DL IR & 5.

BT 2 OKREEEE IR G Ui AVS OB KR
DOWEN ABF © 20 %12/ b L 51, A2 Y = —FHwW
THRH L. FRBHEROBEY, EFF VAT a—
-8 L OVERME 2 # A L TRBP & RBF .0
BEH & RIS ARG L.

1204 close

RBP
percent of control

before01 3 5 7 1011 13 15 17

2'0 min
140 closeﬂ
open
130+
s |V
g 1204
k|
w o
D5 1101 2\
-
§ »/"‘\1/
2 100 b
Q
Q.
BOﬂ
804
before01 3 5 7 1011 13 15 17 20min
open close
120
2 + *
£ 1104 ” ]
o
v
Z 5 10014 ,
c
Q
g 901 ﬂI
Q.
80
4
before01 3 5 7 1011 13 15 17 20 min
Fig. 5. Changes in renal circulation. RBP ; renal
blood pressure, RBF ; renal blood flow,

RVR ; renal vascular resistance (n=7). *
% ; significant at p<0.01, #* ; significant at
p<0.05, as compared with before value.
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IRERE OB M-S 1 EHEEOHE MR ZOEER
Thy, ARCERLBE - MBIREDO LR &S & &
599, TPR AT 57, ABF OB S bk
53, ABP 3 TEET 5. ChBEZEEL N L TR
BRI DT & BIREAEOMEI % £ 72 L, HR X880
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adrenaline ENE L < EF L, TRMEFROITTEN
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EEDEHRTILAVS OFBIC X » TABF 2L
7o. ABP I3BEBBE R IC—BM: 0 TRE% 4 U 7o 0 & THIfE
EIFL TW50DT, ABF o8k TPR 234 LicZ
LIEBEELZBRD. HR BARETH - 1o, MEICE
BerZ b Te s o e D T, BEFEIR X 5 REHHESIR 2 % &
ighotcbwx k5. —7F, AVS B>\ Tix
FTerEChie o THIEL T ey v v M 2B L -
Ba, TihbbitFERBEORY v v+ 0 BRI
Klippel-Trenauay fE{&HRf « Maffucci SEEFE D & 5 7z™
[ DR AVS A FIAI S8 7e & D/ X B8
K AVS o5t T 2188 L LCOFRABASE HIE & 7x
%2, AVS o BASRRE I 3 BR R & 1 BRI & 0
B L BAR OB I ERMTRET LY, &
# 7z ABF o4, HR o4, ABP o L5, TPR 0
KxE L. 2D &\ HR O IR EMEL T 5
BRI X5 E &0, bW 5 Branham’s sign” &
ERTWBY, ¥ HR A 23 Marey’s law "1z X b
ABP # ER &85 L\ 57904, EEDERIL, 10 5
D AVS f@iucie SR TH 525, BIETOERE I
EE$ %8BT, ZhbORETHEEE b BIGT 5 het
BEZLID.

(2) BERBRROZE

AVS DBific X v ABF 3303 % 238, HEingE o KR
Bk v P RICIRD, £F OB ERMLKE XL
LABATHATREM D D b, BEHNX T OBEEE R
U DBEDSDNEL D Lici b, AVS 221G
Bk X g8 e L, EEIROEE N, EBE
TEBEAR « KBEBHIRIMIEE OWAER I TR Y, B
TOWTIL AVS BIRESICEBIREOKT, BmiiE
DPAMERIDFRD BT 58, Judson? ik A 2 & v
7-EBA T, AVS OBifkic X b BMmEE S EA LicEe
i, ABREEEE I E A ERE, ERENT 5
T &b, SRERAIME 0 W Tk AR IR O R 23
THB EHEEL T 5B. F 7z Petrovic 591X % & nor-
adrenaline ®° dopamine EEXBFENE X W ABET
B E WL, AVS OB IC R RREIRFRRIC X % cate-
cholamine O 2 KT 5 &, BEESE O MEINHE
BABXVRETHAS S LBRNTWB. ZhbE¥ED
BT oW Tix, AVS OB ERIC K L IETHELNEY
DFER AVS OFALIC X » THET AV LR T
bz,

FEOERTIE, AVS OBKEKIC RBP 2 —@iic
TR L1c2d, RBF IC3BEEDOEMNTD bish - .
B O 1 X 5 RBF O#tEnE 2 bh 5.

AVS o2 E e B a1 d, BTIRETREAT

i

bbb, RVREBERIZE L LT AMBIROINGEC X b
BT E L ARRGIERRE G E A LB LR E v

s By B EFSIIC O WTEEE DR & LT cate-
cholamine @ (%4>, histamine % endothelin ® B85 »35%
Bt > TR DI, Fiznidh AVS RO Na
FIRIEFA o HIR20, I8k arginine vasopressin L <L D
EEORER IR TS, AEBRTIZAVS FAgEOER
iz, ABP o—@h FF > TRBP » EH & RBF ©
BABBD B, RVRICEEBDOELE R Ih -7,
HEAOERAEZRLTEY, HOEASOIFEIREI L.

(G5}

FRER T CREH BB A = OKEREIIR - BIRFICER L
7o, B > v v P REALAHRED 20 BiiFEEh B
vv Vb OB X ORI X - TAEL B LMTEREE
BEBROEMIC O TR L. DTFTREHT 5.

(1) OETEREOZELICOWT D v vV MBI X b,
TREIRES AL, KBIREATESERIC—EET
ferml, DREIELNCHENL . £REMEER
FEECREVWIEBAOERERL, LDHEERTETH-
7. 10 2% O X b &RMMEEISEAL, O
HERD, KBIRECEE B ER, TAHEIRE
WAMECE L. DHBEERBROE(LERI Ik fe.

v v v b OFfg X A REME OB, BREATE~DE
BT, FECHL TRRMMEEEEAL, LR
HEREAD L, KEIREGBE 22 H EF L.

(2) BIEBERBOLILIzoOWT v v Ml X b,
BERIREIEITE RSB T L, Bl Lo
BRI BB O it s  fo. BSic X b BE)
JREG—B#E EF Lo bR4 @R L. Bl
L, BOEEIICIBEROE(R et v v vV
+ DBAEAIC X % BERBRBOE LI LMTEREDE i
L ThTnhTthoTo.

II. BRERBIIZ & 1T B4RET

BHBREBE TR HBHHIR + v P ERIERDY
fBicds X E

1. ®ERIHE®

1 %%
SREERREE | RRhcBRFOBEE RS
D 5, MPFEHT DO 7 DI BB IR + v + (B
vV D) OERANE L S g 10 ICEE 5 B, ik 5
B, FHGER A B BRGRE Ui, FBUE « TEIR « O
FTRZE « PUlE S X OBERSS « FRIRERERESE R L DR
BWREBERE T HEAIRR» DR L.

(2) WE - i



BEIRE s + v P AMBEERBIC S LI+

BRERBORR L, LHB L MEORE, == —K-
DR R R R Bh R IR > v v - ERET 1 BRI
Lo v VERB2 A~ LB 2 EEHK L.

WEE R EARM RS E R L, LR, mE
PEELRRATL= 2 — K « EERE « OFR - LE
%G L. D=2 -kt 7 2 REFEEIBEWH
PR GEZH, SSH—11 A% AV, 2.4 MH, D%
FrREERE 3 ¥ 38 4 kvt LEBRT
E— ADAHFADOHEE ZHEROLE, ME—Flh=a—
& i L. EEIIRE CEREEIRce vy 2 7 » 7 (7
7 XBETE, TY-303)%HTT, REOFTHEL TR
FEL. DERI<=A A 27e 7+ v(EZH, HSM-4) %}
BB 2 IC s R L. LDEROESRA
ELTHBETT o7 b= 2 —R-EHHRE - LEX -
DERE, S4vAFr vy a—2EZE, LSR29-A)
FHAWVT, B0 HEEH 100 mm THRE L. FIFE
OFHAMERERE 3 LR O FHETRL .

(3) === LR

FEEIERIRMI; cm) | LERREOEAC—K
T AR BT B EBNER.

ERIERIEE EDV ; cm®) : Teichholz ¥ [7 X
D&/ (2.4+DAd)] - TEHELL

BRI Ds; cm) @ BB ILLEREIIRELS D B
SRR —3T ARHE LIRSV 5 EENE.

ERIHERIIAEESV ; cm® : Teichholz & [7 X
Ds*,/(2.4+Ds)] ht > TEH L 7.

1 @47 HFR$ (ST ; ml beat,/m? : EDV—ESV & L
THHL, hREETKL L.

D RS(CL; 1,/ /min/m? : 1 EH#HHRE & O3k
DEELTRD.

e M RS R E (mVef ; circ/sec) © ZEZEERH
B M LVET % fn % L, [(Dd—Ds)x100],(LVET X
Dd) DRIz & » TR D,

SRR MEEHFEH (TPRI ; mmHg, 1, min,/ m?) :
DI HRE R P ECHR L TRD 7.

4) DEREEOFH

ARBRHEEMVET ; msec) ' EHRE O E DT E
230 A (true onset ; SO BENE Nd & ToRR.

HIBR B (PEP ; msec) | ODEN QB S b
BXE I SERSBB A E CoRM.

(6) HREHLIEEE

BIEEECET % v v v F BB OB TR E
NP+ ERERECRER L. BIEEOEicowvTiy,
ThZhEFRFOFHME L 0EDOFRE M % Student’s
paired ¢-test Z FALTHREL, p<0.06%d > TEHEE L

(443)

L7z

2. HRIRBUE

Table 2 A + v b BREE O ZBERIBEORE %
EFIZ LR L, 0P+ ERERZE LR D, Fig. 6 I©
ZHRBEOE L ERIECR T 5 % TR L.

1) ¥ - mE

ODIAEI > + v b &R AT 83.3+10.3 beats, /min,
3 80.9+13.6 beats,/min TH H, HEOE/LET
iehote. MERET AR v v M ERTIHROMBEIRL
hZh, SBP165.0£27.9mmHg, 168.3+30.7
mmHg, DBP97.6+13.4mmHg, 95.4+17.6
mmHg, MBP 120.1+16.4 mmHg, 119.7%+19.6 mmHg
THY, WThIEEOELTRind T

2) D=2 —-XEE

EDV: Ao+ v F ERAT101.1£24.2cm?®, 5k
107.7£28.1 cm?® & BEIMER 7R L2y, BE O T
oo fo.

SI: AN+ v b EEET37.61£10.0 ml,beats,/ m2h>
b, #FH 46.8+£12.0 mlbeats/ mAcH L 7=(p<
0.05).

Cl: A+ v b &#E73.0840.77 1/ min/m?2 b
B 3.75+1.07 1/ min,/ m*ihn L 7 (p<0.05).

TPRI: A v v + &3 A139.0£11.3mmHg 1/

30
*
* *
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) B M =9 A, M
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Fig. 6. Changes(A%) between before and after the
arteriovenous shunt in hemodynamic indices.
HR ; heart rate, SBP ; systolic blood pres-
sure, DBP ; diastolic blood pressure, MBP ;
mean blood pressure, EDV ; left ventricular
end-diastolic pressure, SI ; stroke index, CI ;
cardiac index, TPRI ; total peripheral resis-
tance index, mVcf; mean circumferential
fiber shortening velocity, PEP ; corrected left
ventricular pre-ejection period, LVET ; cor-
rected left ventricular ejection time (n=10).
* , significant at p<0.05, as compared with
before value.
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Table 2. Changes between before and after the arteriovenous shunt in hemodynamic indices

ltom Case [K. W.|K.M. |K.K. | Y. Y. |H.T. | L. N. [M.O. | K.O. [M. M. | J. M. | mean | SD.
Age 27 | 28 20 | s2 | 37 | 37 | 51 51 | 54 | 64 | 41 | 11

Sex F F M F M F M M F M
HR before | 98 | 89 92 | 68 | 8 | 92 | 78 | 6 | 78 | 90 | 8 | 10
after 102 | 87 76 | 101 | 8 | 70 | 68 | 59 | 72 | 8 | 8 | 14
SBP before | 140 | 160 | 118 | 180 | 170 | 220 | 150 | 188 | 142 | 176 | 165 | 28
after 116 | 165 | 166 | 180 | 238 | 178 | 144 | 176 | 140 | 180 | 168 | 31
DEP defore | 90 78 | 80 | 100 | 120 | 120 | 100 | 94 | 100 | 94 | 98 | 13
after 60 | 1200 | 116 | 106 | 104 | 120 | 72 | 9 | 9% | 9 | 9 | 18
MBP before | 107 | 105 | 93 | 129 | 137 | 153 | 117 | 125 | 114 | 121 | 120 | 16
after 79 | 122 | 133 | 131 | 149 | 139 | 9 | 119 | 111 | 120 | 120 | 20
EDV before | 71.7 | 147.4 | 64.7 | 92.4 | 122.7 | 87.2 | 118.8 | 110.7 | 84.4 | 110.7 | 101.1 | 24.2
after | 73.4 | 161.3 | 70.0 | 92.0 | 125.5 | 136.5 | 122.4 | 114.4 | 81.3 | 99.8 | 107.7 | 28.1
o before | 24.7 | 58.2 | 32.9 | 37.7 | 34.5 | 24.8 | 43.1 | 50.0 | 37.0 | 32.5 | 37.67% 10.0
after | 37.8 | 75.2 | 35.4 | 45.2 | 37.6 | 55.4 | 53.4 | 52.2 | 42.7 | 33.4 | 46.8- | 12.0
o before | 2.42 | 5.18 | 3.04 | 2.56 | 2.89 | 2.29 | 3.36 | 3.27 | 2.88 | 2.91 3.08]* 0.77
after | 3.86 | 6.54 | 2.69 | 4.57 | 3.35 | 3.87 | 3.63 | 3.07 | 3.08 | 2.84 |3.75~ | 1.07
PRI before | 44.2 | 20.3 | 30.6 | 50.4 | 47.4 | 66.8 | 34.8 | 38.2 | 39.6 | 41.6 | 39.0 | 11.3
after | 20.9 | 18.7 | 48.4 | 28.7 | 44.5 | 35.9 | 26.4 | 38.8 | 38.0 | 42.3 | 32.0 | 9.2
Vet before | 0.87 | 1.48 | 1.67 | 1.34 | 0.85 | 0.80 | 1.42 | 1.41 | 1.44 | 0.91 |1.22-% 0.31
¢ after | 1.65 | 1.91 | 1.43 | 2.13 | 1.00 | 1.08 | 1.74 | 1.32 | 1.64 | 1.10 |1.50~ | 0.36
PEP before | 160 | 120 | 131 | 118 | 120 | 93 | 113 | 102 | 115 | 100 | 118 | 19
after 130 | 123 | 99 | 125 | 154 | 90 | 123 | 9 | 91 | 100 | 113 | 19
Lypr | before | 275 | 279 | 253 | 260 | 271 | 303 | 286 | 255 | 269 | 209 | 275 | 16
after 952 | 269 | 265 | 251 | 262 | 310 | 250 | 273 | 283 | 283 | 269 | 18

Abbreviations : HR ; heart rate(beats/min), SBP ; systolic blood pressure(mmHg), DBP ; diastolic blood pressure
(mmHg), MBP ; mean blood pressure(mmHg), EDV ; left ventricular end-diastolic volume(cm?), SI : stroke index
(ml/m?), CI ; cardiac index(l/min/m?), TPRI ; total peripheral resistance index(mmHg/1/min/m?), mVcf ; mean
circumferential fiber shortening velocity(circ/sec), PEP ; corrected left ventricular pre-ejection period(msec), LVET ;
corrected left ventricular ejection time(msec). mean=S. D.(n=10). * ; significant at p<0.05 as compared with before

value.

min,/ m?23 & %% 32.0+9.2 mmHg, 1,/ min,/ m*iZ{&
THEEZRLCY, BROZBITIEILh T,

mVef : W v v b #EEHET1.22+0.31 circ,/sec 231
2245 1.50+0.36 circ,/sec IR L7 (p<0.05).

(3) DEERFEE

PEP:. A + v b &1 118.1+19.2 msec, E &%
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