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BB IE B & B W R OB L £ E*
B B E* ORI T OB
= & W IR L THIHBICEBI LT 5B C & atE

TR R GG REESZTEGRENT S
noradrenaline (NA) #gfEI5A5, Adriamycin /0
WHREOALZICE T, EOL5R>Th50%
¥E3 570, Adriamycin Of5iE rabbit [HA
HEfEokE, 4E2.540.04ke : 58 1 ng/ke,
A2 [E X 8 AEMI#EEE] &\, pentobarbital Jf
BT (70 mg/kg bolus i. v., 15 mg/kg/hr Fk
HEA), adrenaline (0.06 ug/kg/min) it ad it
D IM4E NA BE #HlE (HPLC+THI &%), &
BE# (Vehicle #) LB L. ToO/EE, (1)
adrenaline iz X % M#f NA EEO#ENL, Vehi-
cle # (n=7) Kk L T, adriamycin 4L & #¥
m=7) €T, BRI TH-7. (2) Vehicle
B2 3\~ T, adrenaline iz X 314 NA EBE®D
N propranolol iz & - TiZFeL gl 2 h
1.

Adriamycin DFFEELARLIZ BT, BEHEHRAE
"B ZBEENT S NA BEERITIE, ETLT
WBTZ EBTREIhC.

L oic

DARER:, REMED—o & LT, RHRR
BETLAED VA UV, [Mi## noradrenaline (NA) R A3
BEEZRTLII<MENTV 329, LTE
REicH#in L7z i NA 13 down regulation ?w_'%)
b L, L BZBREBRERLYY, Ibic
TRAPER G X BE B, RAF»60 NA

"l B RS I B AR — Bt

2 b T\58 —F, TREERKICIE, BZE
ERIBIZ XY, RS0 NA HERED L
% Z LA in vitro & in vivo OFFRICTHRE S
TWBDE, Lanl, ZORRKEERE AZAK
DOLRERIC, EDX ) REEEZRI LTV 55
ZOWTOBF IR, HHETRL.

ABFZEIE, adriamycin #51C L - TER L7z
DFIE DAL rabbit® 10 2 kT, TRGHER
Vi B SZBELFEFT D NA HEEEREICBE S L
T ENERDRL, BZEERFE L LT
/WE @ adrenaline ZFFfEAFE L& X0 MmiE
NA BEOZLZMLAE rabbit xR L® B
e bR L.

] &

1 ) Adriamycin /(. rabbit O{EK

HAH®EME rabbit O (AELSE: 2.540.4
kg) #M\, McGrath 5D FHEN Xy,
adriamycin 1 mg/kg #H#k 682 @, 38
BREEET 5 Lz kv, adriamycin OFFfE rab-
bit (Adriamycin AER) EZER L. i, [
BRSO EALE rabbit (Vehicle #) 2uBEEE L
7.

o) RBFH*E

Pentobarbital (70 mg/kg) #&HEMELE, AL
Mg AR (B HBUERTEL) fF Fic polyethylene
tube ZAEHBIRAICHEEL, chi iV CHEHE
IREZBIEST S & & bic, DAEGH (AAXEH
8, AT-601G) ZA\WCOHMBEZSE L. £1-,
[FIEISE &R Ik 2> & A FE PICHE A Lic polyethylene
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tube A\, EHoEE, H 3T OMEER

EDICHDKEGERKE GV — b & LI, —F,

I EhkA> &, thermister ff X catheter (American

Edwards Laboratories #%¢, 94-030-2.5 F) %%

AL, BERTOTITKERAICEE, EE»O

4°C o4fK Iml) #EA, OiEEE (AHS

Japan ##, COC-9520) #FH\>, #1 H kBT

3EOLEEEERE L. LDAHEREE,

thermister {1 % catheter #1kZ L, polyethylene
tube #Z iz z THEA, Z® tube Tl

#% catecholamine {&E HI%E H O MK 21772 -

7. EBKTH, Bl L TLEE polyethylene

tube NEENICH B & 2R L. ME, O

HEUTEB IR tube » 5 E transducer (kK E

GOULD ##¢, P 2310)ic#%%¢ L, polycorder (H

A¥EHS, RMC-1100) #H\CE&E L.

M) RERXIREE

TET 55 FHICOWTHRE L.

(1) Vehicle #tiz saline (0.19 ml/min) Z ¥z
HELAERE (n=7)

(2) Vehicle #iz adrenaline (0.06 ug/kg/min)
FRHGAE LICBE (n=7)

(3) Adriamycin AERFIC saline (&) Z#kis
HE LR (n=7)

(4) Adriamycin fLE#iC adrenaline (F&) %
FEEEHE LIcBE (n=7)

(5) Vehicle #iz propranolol(0.2 mg/kg bolus
#E +0.1mg/kg/hr)  F e #E LoD,
saline (&) Z#E L7-#F (n=5)

(6) Vehicle #fiz propranolol([d] & # & +0.1
mg/kg/hr) & FfE##E L2, adrenaline (7 &)
R LIcHE (n=>5)

W) #MmAs5> -l

Pentobarbital (70 mg/kg) % bolus #E L, *
D, MERSHEAR (7 LT8G AR
STC-502)iz T, 15 mg/kg/hr #HEfissE+ 5=
ik WREE L.

Fig. 1 R 3T &L, T RTCOEREY LT
FRztesd L, 200H0RFbRHE 2R TE
Bapita L. EWEAR > 7 (Harvard Ap-
paratus #:%, Model 901, —#hE) #H\T
adrenaline # %\ % saline Z#FfEEA L, BAtG
EHT (S1), BAtA303# (So), 605 (Sa)ic, & 4
ml OM &7V, FHifiDEE, dextran (F/LE

Blood Sampling
S1 S2 S3
. 2 7] @
Completion of
Set Up
0

20 50 80 (min)
| ] | |
[ I | |

Adrenaline ( 0.06 ug /kg/ min)
or
Saline continuous infusion

Anesthesia with Pentobarbital

Fig.1 Time schedule of the experiments
@ represents blood sampling point.

HE, F¥2bF240) ® 2ml EEALL. M@
4% NA, adrenaline EEZEEKE v 55
74— (BE## LC-6A) & trihydroxyindole
fluorimetric detection iz X b JIE Liz. iz k
% If4# catecholamine ERE DX, S @ A
DI catecholamine EE 3B L L, S; &
Ss DEFEDIMEE catecholamine EBE D% ALK
(S2/S1%100, S3/S1x100) & LTR¥, MEDF
BEE S - TEL LI

V) #rEtE

fEix T <TFEHELSE TFrR L, Student’s
t-test & two way analysis of variance
(ANOVA) #H\THE L.

B R

1) miTEHREL LEE
Table 1 %, adriamycin L §55E rabbit (Adriam-
ycin JLERE) & KRALE rabbit (Vehicle #)iz ki
PLERE, LEE - FEK, kX OERMKAG
(saline ¥ U< % adriamycin #EgT) o Mm{TENEE
2R LK THS. Adriamycin UEEHOLEE,
LEE - fAEHIE, Vehicle Bzl LT, WTh
LEBICKTH -7, —7F, Adriamycin AEE
DOOIAHE X, Vehicle Btk L THEEDEMER
ALK, OIEE, PHnERHHEICEEE S
R oY S NN

2 ) Mm# NA, adrenaline ERE

Table 2 %, Adriamycin ZLEERE L Vehicle B
ZoWT, ERty MET200BOXRE S; 1<
BiT 5 M4 NA BE L m#E adrenaline ERE 2=
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Table 1 Hemodynamic Parameters, Body Weight and Heart Weight

Vehicle Group Adriamycin Group

(n=14) (n=14)
Body Weight (kg) 2.5110.05 2.60+0.05
Heart Weigt (g) 6.040.30 7.010.26*
Heart Weight/Body Weight (g/kg) 2.37140.11 2.6710.08*
Cardiac Output (1/min) 0.429+0.020 0.358+0.013*
Mean Arteral Pressure (mmHg) 73.3+3.9 71.1+4.9
Herat Rate (beats/min) 271414 229+-7*

Results were expressed as mean+SE. Significant difference as compared
with the Vehicle Group. *=p<0.05, **=p<0.01

Table 2 Plasma Catecholamine Levels Immediately before

the Infusion of Saline or Adrenaline

Vehicle Group Adriamycin Group
(n=14) (n=14)
Noradrenaline (ng/ml) 0.23914-0.028 0.333+0.037*
Adrenaline (ng/ml) 0.11540.021 0.1324-0.032

Results were expressed as mean—+SE. Significant difference as compared with

the Vehicle Group. *=p<0.05

. Adriamycin fLEREIC 1T 5 M4 NA EEIiX,
Vehicle Fiz B3 5 M4 NA BEICHELTEED
EBEZmR L. —JF, Mm% adrenaline EE
Adriamycin LERE L Vehicle HEICEEZE LR
DIphr - 7.
3 ) Adrenaline AFE¥mE & OABICHE L
FTHE
Adrenaline O¥#fEE#EI%, Adriamycin UERE
L Vehicle #OSEHME, DIABICEEOELE
5 % Jehy- 1z (Table 3).
4 ) Adrenaline FFH M NA BEICE L
T e
Fig. 2 %, Vehicle # ¢ Adriamycin JLEFFIC
saline & %\ /% adrenaline #&HiadiE LickKFD
M4 NA BEXEI % %E [(S2+S3)/S;
+2X100]C/R LK THhH%. Vehicle Bz T,

adrenaline ¥FfE#ERrD M4 NA REZ LI,
saline #ERFOMIE NA EBEZ(bickL, &
DOEfEZR L. La L, Adriamycin AEEIC
5\~ Tix, adrenaline FFftEriEiz & 5 MiE NA
BEOEILL, saline #iEic X 2 MmiE NA BE
HLE OBICARBERR DRI -,

5 ) Propranolol #j4l&E#%® adrenaline %

A EIc LB MmiE NA BEZT(L

Fig. 3 i%, propranolol RjALEHIC saline # %
Uit adrenaline Z#FFEEHE Lic & & oM NA
BEZLEzRNELTCRLELRKTSH 5. Pro-
pranolol RfLE#, saline ¥5-FKf& adrenaline
BEREOME NA BEALOMICEREEZZRD
shd, Zhh b#E % T propranolol 12 kY,
adrenaline 1 X % M4 NA 80K G #0E
Ihic.

Table 3 Changes in Heart Rate and Mean Blood Pressure due to the Infusion of Saline or Adrenaline

Vehicle Group Adriamycin Group
Saline Adrenaline Saline Adrenaline
(n=7) (n=7) (n=7) (n=7)
Heart Rate (%) 94.5+2.1 93.94+1.4 84.613.7 90.4+1.9
Mean Blood Pressure (%) 102.5+1.2 110.3+5.6 98.6+5.8 99.8+6.2

Results were expressed as mean—+SE.
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% Change in Plasma Noradrenaline

Saline Adrenaline
(n=7) (n=7)

Saline Adrenaline
(n=7) (n=7)

Fig.2 Percent change in plasma noradrenaline level after adrenaline infusion

in anesthetized rabbits.

represents vehicle treated rabbits.
represents adriamycin treated rabbits.

Columns show mean, bars show SE.

Significant difference as compared with saline group, *=p<0.05
Statistical significance was assessed by two way analysis of variance.

N.S. .
150

% Increase in Plasma Noradrenaline

Propranolol + Adrenaline

Propranolol + Saline
(n=5) (n=5)

Fig.3 Percent change in plasma noradrenaline level in
anesthetized vehicle treated rabbits pretreated
with propranolol (0.2 mg/kg bolus injec-
tion+0.1mg/kg/hr infusion).

Columns show mean, bars show SE.
Statistical significance between 2 groups was
assessed by Student’s t-test.

N. S. = not significant

% £®

A W% T H\ 7 adriamycin D ¥ 5 B
(Img/kg, 2 [81/;8, 8BREHEE) X, VHXick
WTHESE e 2R EM O 2 EIERT 52 & o
FEB X T 3900 KR IICE VT,
Adriamycin MLERIC T, LDAHERAL 2R D
(Table 1), M4 NA BEIEEEZRL TV

(Table 2).

Adrenaline @ 0.06 ug/kg/min O iz A8
X, TREMERRD f ZEEEEBRPICRH#L,
FIFr2» 50 NA FHFEEEKZLCOTHELVD
n, ThUEoREERVGICSEE, TRMEERMN
S BEERH, R L0 NA H#HZREADT5
ZENRERTWVLAY, KFRITE T H,
adrenaline » _FEAE #FGrasE LickE R, Mmig
NA BEI3E L <M (Fig. 2), Zhix, B EE
#IT#H % propranolol Iz & » TIFFELic Hil =X
Hic (Fig. 3). o Lk, adrenaline Ffearit
X B NA ik, pREGEN LERIET
HBZELERBLT3. O adrenaline N
&ix NA © clearance [ZFE 252 7p\W1D Z b
75, adrenaline FFFEFIEIC X > T Uicmif
NA BEO#INE, & LT, OFRHE gAML
B, QEREMERR FZAERIEICXY, &
B L7: NA THBEEZOLNB. LR
736, adrenaline (ERAMERIFT & @@ Lic { &
WO HER #EET 5% 65X, adrenaline X
% ImAE NA BEBEINE, F& L TQORRBMHRE
K BRBEENLICLDEHEINS.

Adriamycin fLE#FIZ S\~ C, adrenaline i
BEic X 2 MmiE NA BE O, Vehicle #iz
kLT, hTHotc (Fig. 2). ZOREIL,
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Adriamycin LBEIC R \T, 61X, £&
LT, ZRMERm BZBhENT25 NA HHE
RIGAMETFT LT3 Z & 2T 5.

Adriamycin LERIC RS\ T, BZBEKENT S
noradrenaline FEBERIGIME T 5 & OB &
LT, ZREMEERG (presynaptic) &\ T, @
B ZBEGHH WA (down regulation), @ B &
th~o BRI (affinity) 21ET, OMaANFEHRE
ERNBEIN TV AR EDAEELEZ DN S.
Adriamycin O #FfE rabbit @0 (postsynaptic)
ZBWTiX, BZEGHESL B L5 E W5
&HE, HBEABRIEEROBEENE LTS L
SHEFRD BB, L p ZBEEBOBLH 5
W idAIREA cyclic AMP &Rcidliz, 1) L%
iz X - T4 UM catecholamine Nz X %
down regulation M7= &, 2) adriamycin £ ®
L ODOEMIC L ZEMFEROID Eh#iEm S h
TWBRBW ZOBFIIHA L TR,

—7, AEETH\ /- adriamycin @ & Tig,
O B ZEGBOWA S, MIaA cyclic AMP
DEBRMELE ChvEWIBREY $HY, =
DODEBEESEBL L TARRICE TR D b
BEHmT A2 01X, TREERR FZBHEN
T 5RIGDE T X, postsynaptic fZAEBDOEE
29t A UTA Uicpresynaptic SR AFOREEIC X
b0 THHA[REHELEL .

Adriamycin 0OFFfiE rabbit (2 3\ T, RRGMHEE
K B ZBRMEENT S NA BEHEERIGE, K
TFTLTWBZ EDRBINT.
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Modulation of noradrenaline release via
release echancing f-adrenoceptors in rabbits with
adriamycin-induced cardiomyopathy

Yoshihiro Uno, Shinya Minatoguchi, Yoko Imai
Masatoshi Koshiji, Masao Kakami, Hitomi Yokoyama
Hiroyasu Ito and Senri Hirakawa

Second Department of Internal Medicine
School of Medicine, Gifu University

We investigated the role of release-enhancing
B-adrenoceptors in noradrenaline release in rab-
bits  with produced by
adriamycin (1 mg/kg, i. v., twice a week for 8

cardiomyopathy

weeks). Plasma noradrenaline levels were
measured before, 30 min and 60 min after the
start of continuous intravenous administration
of adrenaline (0.06 ug/kg/min) in adriamycin—-
treated and vehicle treated rabbits in anesthetiz-
ed subjects. In

anesthetized  condition,

adrenaline increased plasma noradrenaline

levels in vehicle-treated rabbits. However, in

the adriamycin-treated rabbits, adrenaline had
no effect on the plasma noradrenaline level.
Pretreatment with propranolol (0.2 mg/kg,bolus
i. v.40.1 mg/kg/hr, continuous infusion) almost
completely abolished the rise in plasma
noradrenaline level associated with adrenaline in-
fusion in vehicle-treated rabbits. These results
suggest that in rabbits with adriamycin-induced
cardiomyopathy, the noradrenaline release from
the sympathetic nerve endings via the activation
of release enhancing B-adrenoceptors is reduc-
ed.

Key Words: Presynaptic f-adrenoceptors, adriamycin-induced cardiomyopathy, adrenali-

ne, noradrenaline, pithed rabbit.
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