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TNaA—=wEDBREEDIHEER L, WREFT
734> B normal rats F (ML F NR # X BEFR)
E L7, BHERZOZEN1IEBDATH 5, EB
B2 25°C 0B Tic/ks JUTMIRK O BEAEH
¥ (7 v7, CE-2) 25X THE L.
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Fig. 1. Tissue bioassay system. Helically-cut strip
is vertically fixed and maintained in the
nutrient solution, saturated with 959,02~
59%COz at 37°C. The hook fixing the upper
end of the strip is convected to the lever of

a force-displacement transducer.
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FrECicdt U7- #4#13, dl-noradrenaline HCI,
tyramine HCI, dl-isoproterenol HCI, adeno-
sine, histamine-diHCIl, phentolamine mesy-
late, cocaine HCl, dl propranorol HCI, d-
chlorpheniramine maleate & X¢f cimetidine
Thb, REDFIC KY 30mM T Xk 2 I %
B 7o, EBKTHR BEAZIROBL, FEHK

by g
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Fig. 2. The representative contractile response of a strip of pulmonary artery in

the monocrotaline-treated rat.

noradrenaline (NA).

Arrows indicate the applications of
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II. ER&ER
A. Noradrenaline

Noradrenaline {Z; 107°~2x107¢M DERE T
U TIZ, dose-dependent | fliEBR S & I HE
L7, Fig.2 i3 NR #HOFE—EAfRD 1
BlaRLicbDTDH %,

Fig.3 |3 PR #OHAE—/ERHF & NR &
DENEEZEBELIEDTH-T, O LD
mEOMIcZRAD LN h-7, PR HB X
¥ NR #|z#1F 5, noradrenaline € & 3 IX#E
@ EDso B2, #Hh £ [6.89+1.19]x10°M
(n=8), &L L ¥ [6.69+2.10] xX10°M (n=8) T
H-T, MEDOHIKAEDERBRD SNIEIHh-
7o

1001 \R (8)
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T 50r /
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Fig. 3. Cumulative dose-response curves to norad-

renaline of helically-cut strips of pulmonary
arteries from normal rats (NR) and mono-
crotaline-treated rats (PR). Each point
represents the mean value and vertical line
represents 4+ SE. Numbers in parentheses
represent the number of preparations used.
Contractions induced by 2x10-¢ M norad-
renaline were taken as 100%,.
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#H15% H1, 25

3%, PR #Td NR BT dikic, noradre-
naline |z X ZUX#E T a-blocker T&% % phen-
tolamine (107°M) THIME T S itk » TH
BRicmdl & i,

B. Tyramine

Tyramine %, 1076~5x10~*M D #HEicE
T dose-dependent (ZfliBIRSH 2 BE L7z,
AFic k2 HE—ERMiRS Fig. 4 1cRT X
210, PR L& NR BHLORIcREEDERA
bhfim-7, PR BB X8 NR BHickir 3
tyramine {C X 2HED EDs 12, T Eh
[3.31+1.22]x10°M (n=7), B L [2.49+
0.67]x107°M (n=7) THVy, HMEMICHEED
ZRFDONE» -7, PR BB LU NR #Hin
FHICTB T, tyramine (T X 3 UHE 13, coca-
ine (3x107°M) RFIMLEiIck->TELHWEL
720
C. Histamine

Prostaglandin Fau T F & I 45 X €72 Aifi &

IR F 12, histamine adenosine X 78 iso-
1001 o NR(7)
® PR (7)

Contraction (%)
n
o

1075 1074 1073
Conc. of tyramine (M)
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Fig. 4. Cumulative dose-response curves to tyramine
of helically-cut strips of pulmonary arteries
from normal rats (NR) and monocrotaline-
treated rats (PR). Each point represents the
mean value and vertical line represents + SE.
Numbers in parentheses represent the number
of preparations used. Contractions induced
by 5x10~4M tyramine were taken as 1009,.
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Fig. 5. The representative relaxant response of strip of pulmonary artery in the
monocrotaline-treated rat. Arrows indicate the applications of prosta-
glandin Fa, (PGF2,), histamine (His) and papaverin (PA).
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7o IHBIRS A ekt 9 5 histamine Dstifg I3,
PR #, NR B FhicsTd, Hi-blocker
& % chrolpheniramine (107¢M) CRiMLE 9
Zrlick-THELI MBI, L L He
blocker % % cimetidine (107°M) THIMLE
LThidEAEmElaniasr-7, chrolphe-
niramine & cimetidine O/EAFINE X, £
ZRABMME LA LD b, histamine (T
X BoliEE Aok < i U7z,

D. Adenosine
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Relaxation (%)
N
o

Fig. 7 (3, adenosine 1077~10"*M O EE# 60
Blicksi? 2 FE—(ERBRTH 5, PR Bl
R & @ adenosine (€ X BithfE 3, NR oD . : . N
ZRICHLTELLHE MR-, 1077 1076- 10 1074

Conc. of histamine (M)
E. Isoproterenol

Fig. 6. Relaxation of helically-cut strips of pulmo-
nary arteries in response to histamine com-

Adenosine D54 & F#EIC, isoproterenol |

S AEIRSG T oOEEIR, 5 » & monocro- pared in normal rats (NR) and monocro-
taline THIMMEBET A EIcE>TELLEIL taline-treated rats (PR). Each point

. represents the mean value and vertical line
. -9..10-6
7o Fig.8 (3, isoproterenocl (10 107°M) @ represents -=SE. Numbers in parentheses

HE—VERHBEAETRT, represent the number of preparations used.
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Fig. 7. Relaxation of helically-cut strips of pulmonary
arteries in response to adenosine compared in
normal rats (NR) and monocrotaline-treated
rats (PR). Each point represents the mean
value and vertical line represents +SE.
Numbers in parentheses represent the number
of preparations used.  Asterisks indicate
statistically different from normal rats, p<

0.05.

PR 2, NR B & & i¢ isoproterenol |z X 2
%% (2, phentolamine (1076M) THIMLE L THH
85 5 F 15> - 7253, B-blocker T#H % propra-
norol (1076M) DRIMLE i€ & - TRHE ick: U,
#15, monocrotaline (10~*M) % i blocker &
FARDFETRBERFITHEMLTD,
renol (T X A5thfR FZAL L7IEH - 72,
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K+ 30 mM ¢ & 3 UI#E % &£ U noradrenaline
iIC & BEKIHE DM E 13, Fig. 9 1wRd L5
iz, PR B NR BEoOlEMIcEEDE IR
Do h-7z, Ric PR B K+ 30mM %
X ¥ noradrenaline |z X 2 IHE O#axtE 13,
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/
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Fig. 8. Relaxation of helically-cut strips of pulmonary

arteries in response to isoproterenol compared
in normal rats (NR) and monocrotaline-treated
rats (PR). Each point represents the mean
value and vertical line represents -+ SE.
Numbers in parentheses represent the number

of preparations used.  Asterisks indicate

statistically different from normal rats, p<

0.05.

-7, —H, NR BEDZhiT 32.4+3.7mg,
B L 38.9+4.3mg (n=8) TH -7,

LirL, MBOELZRANEMED D cHBE
LT 5&, PR HTiIZ NR BriclkLEL
CABWEDE Sh /e (Fig. 10),
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NR (8)

40+

30+

20+

Contraction (mg)

Noradrenaline

Fig. 9. Absolute contractions of helically-cut strips
of pulmonary arteries in repsonse to KCI
(K+ 30 mM) and noradrenaline compared in
normal rats (NR) and monocrotaline-treated
rats (PR). Each bar represents the mean
contraction value and vertical line represents
4+ SE. Numbers in parentheses represent
the number of preparations used.
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Fig. 10. Each contraction value per unit cross-sec-
tional area of helically-cut strips of pulmo-
nary arteries in response to KCl (K+ 30mM)
and noradrenaline compared in normal rats
(NR) and monocrotaline-treated rats (PR).
Each bar represents the mean contraction
value and vertical line represents 4 SE.
Numbers in parentheses represent the

Asterisks

indicate statistically different from normal

rats, p<<0.05.

number of preparations used.
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FUNCTIONAL CHANGES IN PULMONARY ARTERIES OF
PULMONARY HYPERTENSIVE RATS

Masaki NAKASHIMA

Second Department of Surgery, Shiga Medical College

The intraperitoneal injection of monocrotaline, a pyrrolizidine alkaloid derived from
Crotalaria spectabilis, to young rats induced pulmonary hypertension. The present investigation
explored the functional changes in pulmonary arteries of pulmonary hypertensive rats.

Noradrenaline and tyramine caused a dose-dependent contractions of helically-cut strips of
the pulmonary arteries. Median effective concentrations of these agents were not altered by
pretreatment of rats with monocrotaline.

Maximal tension developed by noradrenaline and tension developed by K+ 30 mM were not
altered by pretreatment of rats with monocrotaline, but developed tension per unit cross-sectional
area of the helically-cut strips of the monocrotaline-treated rats decreased significantly.

Histamine, adenosine and isoproterenol relaxed the arteries contracted with prostaglandin

Fa2«. The relaxant effect of isoproterenol and adenosine was attenuated in arteries from rats
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pretreated with monocrotaline, while histamine-induced relaxation was not affected by pretreat-

ment with monocrotaline.
In summary, these results were concluded.

1) Sensitivity of B-adrenergic and adenosine receptors may be involved in the development and
maintenance of the hypertension.

2) Sensitivity of a-adrenergic receptors and augmented release of noradrenaline from adrenergic

nerves are not involved in the development and maintenance of hypertension.



