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ABSTRACT

The role of reno-adrenal system on maintaining the arterial
blood pressure was studied in rats. The experiments were divided into
4 groups: 1) control group, 2) bilateral nephrectomy, 3) bilateral
adrenalectomy and 4) bilateral adrenonephrectomy. The arterial blood
pressure was recorded from the cannula which was inserted into the left
femoral artery and connected to a pressure transducer for monitofing on
a polygraph. The animal was bled from the right femoral artery until
the systolic blood pressure was decreased to about 40-50% of the control
level. Then, the hemorrhage was suddenly stopped and the arterial blood
pressure was allowed to return essentially without replacement of any
fluid. The repéated bleedings were performed when the blood pressure
after each bleeding became relatively constant until the bleood pressure
could not be maintained. The hematocrits and plasma protein concentra-
tions were determined from all arterial blood samples.

The results obtained from the control group after the first, the

second and the third bleedings showed that the blood pressures returned




to nearly the control level within 20 minutes. It was suggested that
there were at least about 3 compensatory mechanisms which might partici-
pate in maintaining the blood pressure. The baro-receptor reflex has
been pointed to be the first regulatory mechanism. Thereafter, the
adrenal glands and kidneys may come to play role in the compensatory
mechanisms. The results obtained from the ADX group indicated that
during the first 8 minutes after the first bleeding, the chanées of the
blood pressure were followed nearly the same pattern as observed in the
contrcl group. However, it increased slower than that of the control
group. The results suggest tha£ the adrenal glands participate in
maintaining blood pressure during early phase of hemorrhage. The changes
of the blood pressure obtained from the ADX group after the second and
the third bleedings were followed the same pattern as observed in the
control group. It may be postulated that without adremal glands the
kidneys can maintain the blood pressure through the renin-angiotensin
system. The results obtained from the NPX group demonstrated that
during the first 12 minutes after the first bleeding, the changes of
blood pressure were found to be followed the same pattern as observed in
the control group. After the JZth minute, the blood pressuré observed
in the NBX group returned slower than fhat of the control group. The
results suggest that the kidneys play a major role on the late response
during hemorrhage. The results obtained from AD-NEX group showed that
the animals completely failed to maintéin their blood pressures. These
results reveal that the adrenal glands and kidneys play very important

role on maintaining blood pressure.




vi

In addition, the significant decrements of the hematocrits and
the plasma protein concentrations observed in all groups of the experi-
ments indicate that there is a hemodilution during hemorrhage. This
changes may be due to a shift of i_nterstitial fluid into vascular space,
This should be taken under consideration when describing the factors

which maintain the arterial blood pressure.
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