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fERDH 020, LR L TRIBE @< .

EEL, REERRICZ Y, — v ERESL, 200
BEECRIFTHIRARE . COBE, =29/ -k
DEHT EHF25 3 BB RETRELHES
Pig By, SEMEEGERELLIRCO2VT S
T —VOYPRERETL .

MEELUFE
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- TAEFEEL, ENZER T Harvard BIFRIRESIc &
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Lictk, WHREBE*ARECHE L, 8212011
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A=a—L (FERR YV A—< v EOAE) ERIA
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The Effect of Ethanol on Cardiac Function. (1) Experimental Studies with Dogs.
Shigeru Yokawa, Department of Internal Medicine (1), (Director: Prof. N. Hattori),

School of Medicine, Kanazawa University.



530 R i

SERMDEEHEETY, TOBEMPS, 25/ —AEk TEHAENBE A GEMEERDTHE L. Hitey
WAEBREKOAMERE L. D10 58, fi Jiidindependent t test #AWTEHRILLE 1T, p
OHEEEEREL, MELA S, EREIEREOE <0.05xFEEEHD ELLK.

12, 29/ —nREETRFHII X, 10950
OSBRI 2 nl oML, P ¥/ —ViBEA
GCE" Mk W RISEL 1.

ECG

1513 i

1. x4/ — i

E#LP+EHOIDL, &% 45i¢ >, &5t 8T
BIE L 7o, WIE@E O HE8ERZE % Table 1 1073
7.

2. T/ —NEIEBAEKE ST O

1L/min

0

] 8
] =

2000 mmHg/sec
LVdP/dt
-2000 mmHg/sec

100 mmHg Table 1. Time course of the blood level of
LvP o:l ethanol aftexr the infusion.
: Duration of Concentration of ethanol
30mMMHga
LVEDP ] { infusion (mg/dl) (mean  SE)
0= e IR T e '10 min 163.9 + 23.9
Fig. 1. Simultaneous recording of the hemodyna- 20 min 296.5 £ 39.4
mic parameters. ) ) 30 min 363.4 i 433
Abbreviations: ECG =electrocardiogram; CO= .
cardiac output; Ao. P=aortic pressure; LVdP/ 40 min 441.2 £ 58.4
dt=differentiation of left ventricular pressure; 50 min 510.5+51.9
LVP=left ventricular pressure; LVEDP=left 60 min 670.5 + 49.7
ventricular end diastolic pressure. LVEDP was
obtained from the magnified recording of LVP. Number of dogs used = 8

Table 2. Hemodymanic data before the administration of ethanol or saline in the four

groups
E S P+E P+S
n=7 n=5 n=7 n=5
LVEDP (mmHg) 2.9£0.7 1.6+0.8 3.1+x1.6 3.4x0.6
CI (ml/min/kg) 82.5+4.2 90.1+12.3 68.9+7.2 67.2£6.9
Positive dP/dt (mmHg/sec) 1885+205 1717+151 1459+ 109 156071

Negative dP/dt (mmHg/sec) 2089290 1976+ 244 1710170 1898+£242
MAP (mmHg) 78.1£6.0 80.06.6 70.0+3.2 73.9:4.3

Data shown are meantSE. No statistical differences in hemodynamic data before ethanol
were observed between E and S and between P+E and P+S. Abbreviations: E=7 dogs with
ethanol; S=5 dogs with saline; P+E=7 dogs with ethanol after propranolol; P+S=5 dogs
with saline after propranolol; LVEDP=left ventricular end diastolic pressure; Cl=cardiac
index; Positive dP/dt=maximal rate of left ventricular pressure rise; Negative dP/dt=maxi-
mal rate of left ventricular pressure fall; MAP=mean aortic pressure.
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EHLSH. P+EHEP+SHOLy /—LEf
FERRERKESERIOMITHREOEEZE I, 20
FREHNEEZ IS, - 72 (Table 2).

3. K#REDZE(L (Fig. 2, Fig. 3)

EB.P+EREL .22/ — A5 %OKBIRITIL
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1o % % ------ _;i{
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0 10 20 30 40 50 60 min

Duration of Infusion
Fig. 2. Effects of ethanol on the aortic pressure in
dogs without propranolol.
Abbreviations: refer to Table 2.

B P+E (n=7)

B:pP+s (n=5)
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mmHg
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©
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70
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60

50

Duration of Infusion
Fig. 3. Effects of ethanol on the aortic pressure in

dogs with propranolol.
Abbreviations: refer to Table 2.

AETH - fods, SHBO 2B, WFhbAEEAEK
EALED, 6053113, 8 10 m Hg O KBIRE LB
B,

4. EEHREHE (LVEDP) 0%1L (Fig. 4)

E#, P+EBLbic, =49/ —-afEicky,
LVEDP @ LR %Bb 724, MEEO LR 0 BE o2
Kot MROIHTIEEREALBRE L TLE
fbidism -3, 2L, P+ EBII 05LI%, P+ S
B~ THEQOERER L (p<0.05).

5. MAHE (CO) o1t (Fig. 5)

E¥, P+EMBTR, 29/ -2#5ickbdbic
COBRD Lt BORDRICE R ) - 1. R
D2WTE, EEREKES LY, BNOEESS
-t EBE 20 53LME, S BN THEORD AR
L7 (p<0.05~<0.01). £/, P+ E&TiZ 4045
Liig, P+ SBIcH~THEORLER LK (p <
0.05).

6. EEEHEKBH dP/dt (FB#: dP/dt) o ZE (L

(Fig. 6)

EB P+EBLbIL, x5/ —nicky, B
dP/dt iZADOERER L 1248, MEORDRICE
ot SETE, £EAKKESICL D, BI0E
mELHL,P+ SETHAETH-1-.EHTI,30
SLR, SECXTHEORDERLE (p <0.05
~<0.01). ¥/ P+EBTIE605%Ic,P+ S

mmHg
+6F

% +5- 3:P+S (n=5)
w (Meant SE)
3

£

(7]

@

(o]

[

5]

L

(&)

Duration of Infusion
Fig. 4. Effects of ethanol on the left ventricular
end diastolic pressure (LVEDP).
The statistical analysis was made between E
and S and between P+E and P+S. x: p<0.05.
Abbreviations: refer to Table 2.
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$E (n=17)
s (n=5)
§P+E (n=17)
8:P+5 (n=5)
(Meant SE)

%
+30

1

+20 %

Changes in Cardiac Output

0 10 20 30 40 50 60  min

Duration of Infusion
Fig. 5. Effects of ethanol on the cardiac output.
The statistical analysis was made between E
and S and between P+E and P+S. x: p<0.05,
X x: p<0.01.
Abbreviations: refer to Table 2.

§:E (n=17)
§:s (n=5)
% BP+E (n=7)
+30- | Bipts (a=5)
(Mean+tSE) Q
= 201 §§
x
3 I
> % e
T +l0f ‘L AL
® ,' T%
- [\ . L3
.- v T
F 1 %
£ X
‘8 X X
) -20
s
et - n X
) 30

L
0 10 20 30 40 50 60 min

Duration of Infusion
Fig. 6. Effects of ethanol on the positive dP/dt.
The statistical analysis was made between E
and S and between P+E and P+S. x: p<0.05,
X x: p<0.01.
Abbreviations: refer to Table 2.

éE (n=17)
% |3:s  (n=5)
i:p+s (n=7)

Q:P+S (h=5)
+20 (Meant SE)

+10F

Changes in Negative dP/dt

—40-

Duration of Infusjon

Fig. 7. Effects of ethanol on the negative dP/dt.
The statistical analysis was made between E
and S and between P+E and P+S. Also, sta-
tistically significant difference was obtained
between E and P+E only after 50 minutes. x:
p<<0.05, X x: p<0.01, x x X: p<0.001.
Abbreviations: refer to Table 2.

rTcHBORDERLI (p<0.05).

7. EEFSHKEH dP/dt (& dP/dt) o £k

(Fig. 7)

EB.P+E®Ebic, z9/ —iBickn Bl
dp/dt i3, B oEEmERLE. LrL, P+ EHOD
HHREDELL SR ICIRERBE~NTERORYD
FAaARLE (p<0.05). SEHIEEAKKESH, £
ETHo, P+ SETE, BEENOERZRLL.
EBOBLIE, SHICHRTEETE LD > H, P+
E#i, 30 50L&, P + SRk~ THEREOHDRE
RL7 (p<0.05~0.001).

Pk, z9 /s —Vif5BOMINE & bic, LVEDP O
FR, COoEY, B dP/dt i), Bt dP/dt @
Wb, WFhLFELL B -1,

£ z=

T8 —NDLRICRT AR IC > W, Spann
5, % 3 QAT OIS 100 ng /dl DRED =
y/—wTHflshs & L. Gimeno 5%, 7 v b
ORHOEHOINEE A 110 ~880mng /dl D=5 / —
VTS h, BEEALVET L, ZoIHNR
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B, KDKRECBBIEEREDTVS. Fic, EH
BRISHHBHOEMOBERL T, ThNLEING
HOBETI—HBEFRELTWETHEH LiBRTVWE

%12, Segel 5%, 5 v + OFEHOBEREERZHV,
4 /—NEEmMOBEIcLY, EEINERE, £
dp/dt, EERIMKE, OHBERMER, CHEHE, O
HINAEE R L, O, IR E A0
Lzt 8E L. CoLS cHERTE, OBFINGE
HOETHED SN T WS,

In vivo DEE T, Webb 5%, 1 % O.LRER
<, =¥/ —IIPRED 900 ng /dl 1278 % £ TS
LThd, EEED dP/dt BREES, 24/ — b
e L CEEOEREH L0 EH4E L. Regan
5, MMBMKWART, =5/ — vIMRBE 110 +
13ng 7dl T 1 BB OBD  EZILELYED L7
2EH 1z . McCloy 5'&,0.25 ~2 ng /ked = ¥ / —
VOBEIRAEAC & BEHRE, LHIEHOET
%& 1. Horwitz & Atkins'® &, EFRAT, 24/
— VMR 120 £ 16ng /dl T, 1 EHREBEDORD,
EERREED LR, £FE dP/dt 0BT, LE
RoWAKEEEL:.

A2, Riff 5%% Blomgvist &'%id, EE&
ATV, MAPBE S ~ 150ng /dl D= 5 /) — AR5
HOERIC XA LHEBENOBEELTHEH, I
BREHOESIC X AEMBLEN UL EBELT
W3, 7z, Gould 573, W50 gDz ¥/ — RS
K&, EEATODABRGK, | BRHERK, £
NHEHEYEHRE SFoEMELETV S, —F,
Ahmed 533, @E At 5229/ —nvoBBHE
%, EEIGERBIC KoL, 25/ —VIRBE
40 ~ 124 g /d1 T, PEP % PEP/LVET ®#/N% &
W3, FRSMe, BEATHEE IS0 OKBIc& b
PEP & PEP/LVET #stéfnL, ME & LVET BARET
HotcdBWELTWS, LVET 3, F& L TOEHE
DEA{L%E, PEP QL EINGE S LB o £k % Kk
T2ELSHFEDN pbHY, T o PEP © PEP
/LVET o ZE{bid, OHIEHOEBTE2RBL T3

EEZ LB, &4, Delgado 52" UCG iz & b,
BEATR Y/ — VP ERE 75 ~ 138 ng/dl T,

R E S OHEREEOBETIs L2 HEL
Tw3,

ETART, 29/ - VBLURBENTHLT £
TFe FIL 3 RRBREE RSN S ERs S 29, B
EETOHMEICIE, =7/ —uLBIMEIMICE &
WHSDMEWLITHBEN, —HEZ UL ->DII,
ERAEDER, =4/~ MO EECEROMIC,

CORBHEZRORBIcL D, x5/ — 1oL RN
TERDAREARE IS » TR EL Sh&kH. =9/
—LDLEEXY S EHEER L, HEMEROLEE
SBET B fowd, Wong®® 12, BEBARAEE WV, 7 b
oEy1.0mg/kgd 70735/ u—n0.2ng /kgT, 5l
FORRMBERZEN L RETz sy, -V E2RE
L, COBE, =5/ —ic k5 E0BEENEI5 8 s
BAFEICL 5 T L&Y /. £z, Nakano & '1"id, 4L
BoA4xE, verEr(.5ng /ke® 3 AMBHRS L
AR, 29/ =L2EEL,2ng /nloMbBE TR,
& CLHEE, E, LHNEIOBREO#INE S
B, BETRLHEBEARETH Y, IE, OBIRRED
DETTAHELEFHELTWS,
AEOBHTE, 24/ —NickbBHTEHF o
7 3 v OLRHIBIER %l T 5 BT, o735
u—AEyE, 0.2ng ket 5 L. COBR1I v T o
7L/ = 0. 4ug/keiERY EERBESOBEOE
SUHIBIC & - T SO EINEE S 0 HE L O o i s
BIOGBVWRTHIEENTVAR® pEHITE S
075/ u— VOREEAEET 120 P + SETRE,
OBEEIISEI S b 7. LT, P + EBHol
KNSR 7075/ o-LOoMRTEEL, =5/ —
NVOBEBERICEsbDEWVAZ ERG BB
~,CO &Gtk dP/dt DD HEETH > .P + EF
Tid, & gtk dP/dt D ,LVEDP 0 LR &FE
THh-tz. THROL, #7373 vORBEERL -
RETE, =9/ - VEBIC L 3 EEHEOMEIH X
DEEE - e EAONS,

fetk dP/dt o K& S i3, FRURPOEZEET D
BEEEHobL, KEREBEEORMSIEETH5.
EEOHRE, DN IcERE N C 44 v %
sarcoplasmic reticulum A% #& EiF 3 T &ic L ik
FHEIRXALNF—REHOBETHEZPE VWb TW
5. Fic, Btk dP/dt i3, 4 O MITEIEIEEOLE
23U BLHEENTVWS, Cohn H3iE, 1 X DgHE
dP/dt R EE IVERAER S K E 0 E & B dP/dt
BREL BT EE/ATY S Weisfeldt 53214, £EIN
WHECHEZZ T3 LHME L T 5, KiE, Weiss
5% Karliner 533 8RR T, EZENHEHERE
ZNHRPEE L QEMFRTH Y, B 0L SR
HEICEEAE S TS L%EHTV 5, Papapietro 5%
b, b +T, i dP/dt B dP/dt B & UERHISY
EEHETEMELTVE. ERHEP+ERE, £
Barh, MERARETHY, T B dP/AtoBLOE
abELTH-7. UL, P+ EBORY dP/dt 0
BRI ERCHLTERECKREM >, =5, P+
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SETE, Bt dP/dt W RETH D, &tk dP/dt 138
BEEEINOHEE LS - DT, ARRICBHFET 0TS
Ja—AERBTREZOREGMFIL VWb D L
ZZ2oNB. LT, 28/ - LE5RTRIEED
HSRMEDSET L, 0B, JEMELRNARENICHV
TWatw, 70735 70— UEEFTLY /—LOL
FTEERM L D BEFC - LRsN B, =5/
— LD LRI T 2 BRI S LA, TR O
oW THLIcdbD L,

Ty —LEGREHCAONE, JOXIBLOH
MEIEB O ® 58 /FICBL T, Schreiber 513, €
VEw b OFEHEROCERY, =8/ -V BIORH
EMITHLITR T ALFE FICE20BMBTO Y v
N EREEEATWS, L, =¥ —ridig
BE1500mg /Al BLET, RUDTHEENBI->THD,
SHRSEOLBENFHORRE 3EL VL. E .,
Regan 53, BMRED & WEBF I LB » 5
K* POi ", BLU I+ vyRT7TIF—EDBEHL, Th
Hx ¥y /s — iz % hyperosmotic effect & B R 48
Ho,Ftr, COK 0Kk, K TO Na — KD
BEEMEREAEET L VS, ZTofh, N TO
Ca OB B OREE, LEPIEEREORBE g &
MEENTOWEN, EREH TR ST, SHROMBIAN
PR 5,

AE, =¥/ - LVOREENE LB ohOKEE
M BEALZ EN S, PEOX Y )~V TH, 0
AFa5 3 vBRHRHBERICL D, LBEXRESH
30, EoIcIhBENELLBZE, #5735 VYT
SRETERVEEOCEEENEISETS 2L EXL S
3, Wong® Nakano &'V, Gimeno 5%%, = ¥ /
~ iz & % dose dependent 2.0 INFERE D E T %
EHTWE . 1,24/ - LOBEENRS LB
h, LVEDPD LBMA iz, LVEDPLERIC bbb
59, CO iZ{ET L TH b, Frank-Starling Bz X 5
RIEWIEZL-TLTH, RELEALTL O LR
T& 5. Type DEN 5 JFEH O strain-gauge ZHV
7z Newman 5'Md,z ¥ / —Mic X 5 EEHRIEDET
% ,Frank-Starling B cHE L 5 2HHIC2—FE D
BRAMNSD, ThiEBALBECRY 7T/, vE©
L0, HrBEEECREAETHIEV ). FEDRK
#o, DEBHEEOELIZATVIEVY, Newman 5
DEBE~HTEHDTHS.

= EC]

FRERBAMR 24 ARV, DB~ v v It L bLA
HAE—EELURIRET, =7/ —VvOAMRSNLE

Il

B RETRHEE LSOO SRBHE RO G
ZRET L, LITol#EER L.

. 4%/ —nfEh5, KBREBAETH- 1,

2. =/ —VHMIESECE, SEEBIcoh
T LVEDP (FEZEILREMIE) EF, CO (Ohha)
WL, BB dP/At D, BEME dP/dtBID A S,

3. BEEEEMBIL SRy ) —LEHRET 3
&L DESREEIEIA, X SICEHE B, & skt
dP/dt DD ASEFEL - 12
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Abstract

The effects of ethanol on left ventricular performance were studied in 24 anesthetized open-
chest dogs with or without f-adrenergic blockade. Ethanol was infused at a rate of 50 mg/kg/min.
B-blockade was made with an initial dose of propranolol 0.2 mg/kg, followed by constant in-
fusion of 0.004 mg/kg/min. The animals were grouped as follows: 7 dogs with propranolol and
ethanol (P+E), 5 dogs with propranolol and saline (P+S), 7 dogs with ethanol alone (E), and §
dogs with saline alone (S).

In P+S and S, there were no changes in cardiac performance. In P+E, cardiac depression was
progressive after 20 minutes. In 60 minutes, left ventricular end diastolic pressure (LVEDP) rose
by 3.4£0.7 mmHg (mean*SE), and cardiac output (CO), positive LVAP/dt and negative LVdP/dt
decreased by 29%, 29% and 36%, respectively. All of these changes were statistically significant
compared with P+S. In E, cardiac depression was also progressive. In 60 minutes, LVEDP rose
by 3.3£1.6 mmHg, and CO, positive LVdP/dt and negative LVdP/dt were decreased by 22%,
19% and 18%, respectively. But the increase of LVEDP and the decrease of negative dP/dt were
not statistically significant compared with S. The decrease of negative LVdP/dt in E was signifi-
cantly less than that in P+E.

Therefore, it is concluded that ethanol depresses the cardiac performance, but this depression,
especially of diastolic properties, is masked by B-adrenergic system stimulated by ethanol.



