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Relationship between insulin resistance and hypertension
— Effect of physical training—
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To clarify relationship between insulin resistance and hypertension in obesity using the euglycemic clamp technique, eight
nondiabetic obese subjects were studied before and after weight reduction following dietary restriction and physical exercise
therapy. The following results were obtained.

1) Insulin sensitivity significantly improved from 2.93 £ 0.34ml/kg/min to 6.03 £ 1.23ml/kg/min (P < 0.05). At the same
time, systolic, diastolic and mean blood pressure were significantly decreased from 141 + 6, 98 + 4 and 114 + 4mmHg to
121 + 4 (P < 0.005), 79 + 3 (P < 0.005) and 93 + 3mmHg (P < 0.001), respectively.

2) Before reduction, insulin sensitivity was inversely related to systolic (r=-—0.744, P < 0.05), diastolic (r=—0.861, P
< 0.01) or mean blood pressure (r=—0.857, P < 0.01).

These results suggest that the severity of insulin resistance in obesity is directly correlated with that of hypertension
and that not only dietary restriction but also physical exercise training is very effective on the improvement of insulin

insensitivity and blood pressure.
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Table 1. Physical characteristics of subjects before
and after therapy

Before After
Age (yr.) 3344
Weight (kg) 90.7+£3.9 |79.0+3.2*
Height (cm) 165.4+2.3
BMI 33.0%1.2 |2B.8+1.0%*
Systolic BP (mmlg) 1447 +6 121 k4% **
Diastolic BP (mmHg) 9844 79 3***
Mean BP (mmHg) 114 +4 PRE R R

+ Values are shown in mean + SEM
+ Significantly different
(% P <0.05 %% P <001, * %% P<0.005,
* % % % P <0.001)

+ BP : Blood pressure
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Fig. 1 Changes in body weight and body mass index
(BMI) before and after therapy
* P <0.05, ** P <0.01
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Table 2. Plasma insulin and glucose concentrations in the basal and during

euglycemic clamp before and after therapy

Insulin ( z U/ml)

Glucose (mg/dl)

Basal Steady state Basal Steady state
Before 13.8+2.0 115.4+18.4 97.94+10.7 101.5+11.5
After 11.0+1.7 105.6+16. 2 82.9+ 3.2 83.94+ 4.1
Values are shown in mean + SEM
There is no significant difference.
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Fig. 2 Changes in glucose metabolism (GM) and glu-
cose metabolic clearance rate (MCR) before
and after therapy

* P <0.05
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Fig. 3 Correlation between systolic blood pressure and
glucose metabolic clearance rate in obesity
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Fig. 4 Correlation between diastolic blood pressure
and glucose metabolic clearance rate in obesity
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Fig. 5 Correlation between mean blood pressure and

glucose metabolic clearance rate in obesity
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