Vasodilator Action of Insulin —Studied with
Blood Vessels Isolated from Rabbits—
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Fig.1. Schema of measurement of isotonic con-
traction. Helical strips were bathed in 20 ml of
modified Krebs solution (pH 7.4) gassed with 95%
O, and 5%CO0, at 36°C and isotonic contraction
was measured.
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Fig. 2. Dose-response curves of the effects of NE
on the vasoconstriction in the isolated femoral
artery and vein. Each point on the curves
represents the mean of 6 experiments: vertical
bars indicatexSEM. o, MC of artery; o, TC
of artery ; & ,MC of vein: A, TC of vein.
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Fig.3. Dose-response curves of the effects of AIl
on the vasoconstriction in the isolated femoral
artery and vein. Each point on the curves
represents the mean of 6 experiments ; vertical
bars indicateSEM. e, MC of artery; o, MC
of vein.
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Difference in two serial responses
Fig. 4. Time course of vasoconstrictive responses
to NE (10-* M) in the isolated femoral artery,
As the 6 th and 7 th responses were nearly equal,
the 6th response was taken as control in this
study. Each point on the curves represents the
mean of 7 experiments ; vertical bars indicate+
SD.
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Fig.5. Experimental records of the effects of
insulin on the vasoconstrictive response to NE in
the isolated femoral artery (upper trace) and vein
(lower trace). Traces in left side are contraction
before the addition of insulin. Traces in right
side are contraction in the presence of insulin (120
mU/ml]).
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Fig.6. Dose-response curves of the effects of
insulin on the vasoconstrictive response to NE in
the isolated femoral artery (A) and vein (B).
Contractions of NE were 10-*M in artery and
100" M in vein. Each point on the curves re-
presents the mean of 7 experiments; vertical
bars indicate+SEM. e, MC; o, TC. a, p<0.
05; b, p<0.01.
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Fig.7. Experimental records of the effects of
insulin on the vasoconstrictive responses to All in
the isolated femoral artey (upper trace) and vein
(lower trace). Traces in left side are contraction
before the addition of insulin. Traces in right
side are contraction in the presence of insulin
(120mU/ml).
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Fig.8. Dose-response curves of the effects of
insulin on the vasoconstrictive response to All in
the isolated femoral artery (®) and vein (0).
Contractions of AIl were 3X107° M in artery and
3X10°M in vein. Each point on the curves
represents the mean of 7 experiments; vertical
bars indicate = SEM. a, p<0.05; b, p<0.01.
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Fig.9. Experimental records of the effects of
insulin on the vasoconstrictive responses to NE in
the isolated femoral artery. Contractions of
NE; A, 107°M; B,10-*M; C, 10-" M ; D,10-% M.
Left sides are contraction before the addition of
insulin. Right sides are contraction in the
presence of insulin (100 mU/ml).
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Fig. 10. Effects of insulin on the dose-response
curves of NE in femoral arteries. Each point
represents the mean of 8 experiments; vertical
bars indicate :SEM. o, control ; @, insulin.
a, p<0.01.
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Fig.11. Experimental records of the effect of
insulin on the vasoconstrictive responses to 5HT
in the isolated femoral artery. Contractions of
5HT; A, 100°M; B, 10*M; C, 10-"M; D, 10-8
M. Left sides are contraction before the addi-
tion of insulin. Right sides are contraction in the
presence of insulin (100 mU/ml).

Contractile response {mm)

a
0 T T T r
-8 -6

3 i
10 10 10 10

Concentration of 5HT (M)

Fig.12. Effects of insulin on the dose-response
curves of 5HT in femoral arteries. Each point
represents the mean of 8 experiments ; vertical
bars indicatexSEM. O, control; @, insulin.
a, p<0.01.
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Fig.13. Experimental records of the effect of
insulin on the vasoconstrictive responses to K* in
the isolated femoral artery. Concentrations of
K*; A, 40mM; B, 30 mM ; C, 20 mM; D, 15 mM.
Left sides are contraction before the addition of
insulin. Right sides are contraction in the
presence of insulin (100 mU/ml).
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Fig. 14. Effects of insulin on the dose-response

curves of K* in femoral arteries. Each point
represents the mean of 8 experiments; vertical
bars indicate+SEM. O, control; ®, insulin.
a, p<0.01.
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Vasodilator Action of Insulin— Studied with Blood Vessels Isolated from Rabbits—
Shinji Yagi, Department of Internal Medicine (1), School of Medicine, Kanazawa University,
Kanazawa 920—1J. Juzen Med. Soc. 97, 1 —12 (1988)
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Abstract

The purpose of this study was to determine whether or not insulin has vasodilator actions on
artery and vein, and to elucidate the mechanisms of its action. The effects of insulin at various
concentrations (120 ¢ U/ml, 1.2 mU/ml, 12 mU/ml, 120 mU /ml) on the vasoconstrictive responses
to norepinephrine (NE) and angiotensin II (AII) in the femoral artery and vein isolated from
rabbits, and the effects of insulin (100 mU/ml) on the dose-response curves of NE, serotonin
(5HT) and high K* in the femoral artery, were examined. Helical strips were suspended in an
organ bath filled with modified Krebs solution (pH 7.4) gassed with 95% O, and 5% CO, at 36°C
and isotonic contraction was measured. Insulin significantly inhibited NE-induced vaso-
constriction in both the femoral artery and vein at a concentration of 1.2 mU/ml or higher, with
dose-dependency. Insulin significantly inhibited All-induced vasoconstriction in the femoral
artery at a concentration of 1.2 mU/ml or higher, and in the femoral vein at 12 mU/ml or higer,
with dose-dependency. Insulin (100 mU/ml) significantly inhibited the dose-response curves at
low concentration sites in all of NE (108 M, 107 M, 10~ M and 10-5 M), SHT (102 M, 107" M,
1006M and 10-5M) and high K* (15mM, 20mM, 30mM and 40 mM). At the high
concentration sites, however, insulin did not cause any changes. The results of this study revealed
that insulin had an inhibitory effect on NE and All-induced vasoconstriction in both the arteries
and veins, which may contribute to its hypotensive effect observed in diabetic patients treated with
insulin. These results also showed that the mode of vasodilator action of insulin might be non-
specific inhibition.



