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Summary : The relation of systemic and renal circulation to renal plethysmogram
(RPTG), which reflects the changes in microcirculation of the renal outer cortex, was
studied in dogs.

The pulse wave of aortic blood pressure(ABP), aortic root blood flow(ABF ; cardiac
output), renal blood pressure(RBP), renal blood flow (RBF)and RPTG were simultaneously
recorded with ECG during hypoxia induced by respirating gas mixed with 10% O, and 90
% N,. The time intervals from the “Q” of ECG to the upstroke point “S”, the highest point
“P” and the notch “N” of systolic deflection, and the pulse height ratio(H,/H,) were
measured on the average curve of 5 serial waves. Fourie transport analysis of each wave
was done using a microcomputer.

During hypoxia, ABF, ABP and heart rate successively increased. RBP increased and
RBF decreased, thereby the renal vascular resistance increased. Regarding RPTG, H,/H,
significantly increased for the first 5 minutes of hypoxia. These results suggest that the
vessels in the region near the kidney surface were dilated after the onset of hypoxia. RPTG
and the ABF wave were high-frequency, but Fourie analysis showed differences in changes
according to the load. The transition of the first component of harmonics in RPTG was
similar to the change in total peripheral resistance.

These data indicate the possibility of assessing changes in systemic and renal circula-
tion from exermination data of RPTG in both normal and pathological condition.
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systemic circulation, renal circulation, renal plethysmogram, hypoxia, Fourie analysis
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Fig. 1. Schematic diagram of experimental prepara-
tion.
ECG ; electrocardiogram, ABP ; aortic blood
pressure, RBP; renal blood pressure, IVP;
inferior caval vein pressure, ABF ; aortic root
blood flow (cardiac output), RBF; renal
blood flow, RPTG; renal plethysmogram.
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mmHg 75 57.5+3.3mmHg IZ{&F L7 23, PaCO, %8
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Fig. 3. Definision of the points “S”, “P” and “N”,
and systolic wave heights.

Table 1. Arterial blood gas before
and during hypoxia

10%0,
Item
before during
pH 7.42+0.03 7.43+0.03
PaO, (mmHg) 78.7+4.3 57.5+£3.3*
PaCO, (mmHg) 35.61+3.6 34.3+3.4
HCO,~(mEq/D 22.0+0.5 21.7+0.7
BE (mEq/ml) —1.71£0.61 —1.70£0.67
Sa0, (%) 87.3+2.1 69.1£6.2*

mean*+SE (n=7), *; p<0.05.

13132.7+4.5mmHg 12, 554113 137.4+4.3mmHg =
L& 7 (Fig. 5).
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/min Wb ML, 10 541X 882.9+101.0ml/
min iCig o fe. ThExAMRECH T 5% IchmET 5
L, 15810712 %, 35114+ 4%, 10 5% 114+
5% T® - 7= (Fig. 5).
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Fig. 4. Changes in heart rate. mean+SE (n=7).
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Fig. 5. Changes in systemic hemodynamics.
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13 142.1+4.8mmHg 1w EF L, 10 58 i iz EEER
w7~ L7z (Fig. 6).
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RBF A% TR & A EELL ieds» 7 (Fig. 6).
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h, D#ZofERF - 7 (Fig. 6).
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ABP; aortic blood pressure, ABF ; aortic root blood flow (cardiac output), IVP ; inferior caval vein
pressure, TPR ; total peripheral resistance. mean+SE (n=7), *; p<0.05.
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Fig. 6. Changes in renal hemodynamics.
RBP ; renal blood pressure, RBF ; renal blood
flow, RVR ; renal vascular resistance. mean+
SE(="17).

WBHEDIEE A ETRETH - 7 (Fig. 8).
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+£0.040 1T, ETHIZ10 512 0.273+0.044 ~ LB S s
TeE k&R L= (Fig. 9).
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Q-S BEfE © ATTRIO 76.4+4.3msec 2 b AT 7 HHI1IC
1% 67.9+3.8msec 1£G#E L 7o (Fig. 7).
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Fig. 7. Changes in Q-S time (interval between the
ECG “Q” and the upstroke point “S”) of
each wave.

ABP ; aortic blood pressure wave, RBP ; renal
blood pressure wave, ABF ; aortic root blood
flow wave, RBF; renal blood flow wave,
RPTG; renal plethysmogram. mean+SE (n=
D, **; p<0.01, *; p<0.05.
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Fig. 8. Changes in S-P time (interval between the
upstroke point “S” and the highest point “
P”) of each wave. ABP; aortic blood pres-
sure wave, RBP ; renal blood pressure wave,
ABF; aortic root blood flow wave, RBF;
renal blood flow wave, RPTG ; renal plethys-
mogram. mean+SE (n=7).
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(Fig. 1.
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B 5 s R ZE LR TR & 7nds - 1 (Fig. 8).
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Fig. 9. Changes in pulse height ratio (H,/H,) of each
wave. ABP; aortic blood pressure wave,
RBP; renal blood pressure wave, RBF ; renal
blood flow wave, RPTG ; renal plethysmo-
gram. mean*=SE (n="7), *; p<0.05.

EMEL T, A7 ST 146.4 - 8.3msec 1T 7x - 7z
2%, 10 4 cikpiE @E L (Fig. D).

S-P B @ ATRTO 113.6+20.6msec > 5 & T 5 #HE
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0.8100.023 \HI & e R R L e S, £0Hiz—E
HEALZRVROEE L —H L TEEL, 10 5HFIiX
0.710+0.044 A L 1= (Fig. 9).
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0.07 %\ FRFAL LTS ER L.

RBP¥ (B0 BARTTHRTELTE 1 ~ 6 BAR
STEER I DN, ATBRBRBRIZELL it .
ABF ¥ 0 BARS EBR T, 8182 &RARS
MEEE B0, MOBHBICILLE 3 ~12 A b% 8
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X BEE T AER R L. 582 BFRS AT
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AL 22.13+1.92 %I, BT 10 S 22.09+
1.99 %z s B bl Lic. 8 3 Bl s &
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WL, 34#% XY EECETAERERRL .
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EE R Lic. AIREEEHE, YR E LT 9400 A D#—
WRIGEVESEZ S OF Y v a R EZFEHRLCW50DT,
Z DT O HbO,D I I H HbCO,D ¥ 1.4 5T
B 51D, HbO,BOEB #EEHICHET B LA TE
5. 2EDEE LT, HbO, 2% < S UBEIRN O AELE
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