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Effects of Acute Renal Ischemia on Aerobic Metabolism of Rabbit
Kidney Homogenates

Suk Won Kang

Department of Physiolcgy, Korea University, College of Medicine

Seoul, Korea

(Director: Prof. Young Sun Cha, M.D., D.M. Sc.)

This experiment was carried out to investigate systematically how the aerobic metabolic capacity
of renal tissue reduced by the effects of a period of induced ischemia.

Aerobic metabolic studies were performed on homogenates of cortex and medulla of rabbits, Isch-
emia was induced by occluding the renal vein or renal artery of the left kidney for an hour, The
right kidney used as a paired control, Aerobic metabolism was asesssed by measuring the oxygen
consumption using the Warburg’s manometric apparatus.

The results are summarized as follows:

1. One hour of occlusive ischemia does not increase in the kidney weight in the renal arterial
occlusion but increase in the renal venous occlusion.

2. Occlusion of either the renal vein or renal artery for an hour did not reduce to any significant
degree the level of endogenous substrate in cortical homogenates as measured the rates of 0y
consumption,

3. A significant reduction in the rate of C; consumption was noted in the medullary homogenates
of renal venous occluded kidneys while renal arterial occlusion had less of an effect.

4. The capaciy of homogenates for aerobic metabolism is not reduced by acute ischemia, because of
the higher rate of oxygen consumption induced by exogenous glucose in renal vein occlusion,

5. The oxygen consumption of medullary homogenate more decreased to acute ischemia than cortical
homogenates.

The results of this investigation suggest that one hour circulatory stasis does not reduce major
potential capacity of renal cortical tissue at the subcellular level to produce energy. 'n contrast, the
aerobic metabolism of medullary tissue is reduced by renal ischemia. Further, both cortex and med-

ulla appear to be more sensitive to ischemia induced by renal venous occlusion than by renal arterial

occlusion,
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Fig. 1. Schematic repreéentation of different zones of
rabbit kidney.
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Table 1. Effect of renal vessel ligation on kidney
weight
Weight . foéocrilange
Weight (gm) paired
Preparation control
Rema] |Control | 5.76:0.07] 5.37~6.25
vein - +74.6
Occlusion| 10. 052+0. 38l 6. 37~12.53
Renal | |Control | 4 23i0.08| 3.62~4. 63
- artery . +14
Occlusion| 4. 81:+0.17] 4, 07~5.98
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Effect of renal vessel ligation on kidney
weight, RV : renal vein, RA : renal artery.

Vertical lines indicateZ-1 SEM.
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Table 2. Rate of O, consumption of homogenates from a renal arterial-occluded kidney and
its paired control in different medium
’ Mean+S. E.
- Medium Glucose added Cthge Glucose free Ch?onge
E Groups . frgmd frqmd
£ Control RA-occluded Cg{:{:d Control RA-occluded ggg;ol
[ Regions ~
Papilla (9) 0. 1920. 03 0.17+0.05 0. 3540. 06 0.2420.03
Inner medulla (9) 0.68+0.13 0.53+0.09 1. 154+0. 11 0.70+0.07
15 | Outer medulla (9) | 1.2040.08 | 0.93:0.11 1.53+0.08 | 1.11:0.13
Cortex (8) 1.77+0. 09 1.624-0. 06 1.88+0.13 1.7240.15
Papilla (9) 0.35£0.05 0.274-90.06 0.74+0.10 0.54%0.07
Inner medulla (9) 1.31+0.21 0.76+£0. 12 2.00+0. 17 1.134+0.11
30 Outer medulla (9) 1.93:£0. 25 1.71%0. 16 2.69+0. 14 1.80+0. 26
Cortex (8) 3.26+0. 22 2.9040.11 3.29240. 25 2.9140. 24
Papilla (9) 0.52+0. 06 0.4940. 11 1.03%:0. 14 0.642%0.07
Inner medulla (9) 1.7640. 29 1.0440. 14 2.79+0. 24 1.5440. 15
45 Outer medulla (9) 2.92+0.18 2.36%£0. 25 3.714+0.16 2.25%0.28
Cortex 4. 43+0. 28 4.06£0. 15 4. 58+0. 32 4.00£0. 28
Papilla (9) 0. 69+0. 08 0.61:£0. 13 11 1.294+0. 17 0.800. 09 38
Inner medulla (9) 1.91+0.28 1.20%0.18 32 3.38%+0. 32 1.93:40. 19 44
60 | Outer medulla (8) | 3.66+0.22 | 2.9620.32 19 | 4.5430.26 | 3.09£0.17 32
Cortex (8) 5.58-+0. 35 5. 11+0. 18 8 5.66+0. 39 4.77+0. 31 20
Numbers of experiments are shown in parenthesis,
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Fig. 3. Effects cf acute renal ischemia by occluding the renal artery on oxygen consumption cf rabbit
kidnsy hemcgenates. Significance of differences from control group values calculated by the t-test.

Table 3. Rate of O, consumption of homogenates from a renal vencus-occluded kidrney and
its paired centrol in different medium

Mean4-S. E,
%\\~\Mi‘ii“m Glucose added Ch%l ge Glucose free Chﬁge
g Groups ——! from from
g Control Occluded crz)a:li?gl Control Occluded gﬁﬁil
& Regions
Papilla (9) 0.36:-0.04 | 0.22+0.06 0.47:0.09 | 0.16=0.03
Inner medulla (9) | 1.3140.14 | 0.5020.06 1.2140.12 | 0.4520.05
15 | Outer medulla (9) | 1.7140.17 | 0.6720.12 1.66£0.11 | 0.620.03
Cortex (9) 2.20-0.18 | 1.1440.07 2.03220.13 | 0.980.08
Papilla (9) 0.78=0.07 | 0.2240.05 0.93+0.05 | 0.20-£0.05
Inner medulla (9) 2. 15+0. 21 0.77%0.07 2.10%0. 17 0.63+0.05
30 | Outer medulla (9) | 2:96-0.19 | 1.2340.19 2.8120.20 | 1.1740.08
Cortex 3.92-0.31 | 2.06-0.06 2.87+0.37 | .1.9740.18
Papilla (9) 1.00+0.13 | 0.40-0.08 1.29:0.19 | 0.520.13
Inner medulla (9) | 2.8020.25 | 1.162-0.11 2.8440.22 | 0.88-£0.13
45 | Outer medulla (9) | 4.0720.22 | 1.68+0.23 3.8540.26 | 1.650.13
Cortex (9) 5.29+0.44 | 2.8240.06 4,44-0.52 | 2.65:0.19
Papilla (9) 1.23:40.15 | 0.4320.07 65 | 1.64+0.22 | 0.58+0.12 67
Inner medulla (9) | 3.24-40.29 | 1.26-0.11 62 | 3.3940.24 | 1.0540.14 69
60 | Outer medulla () | 4.794:0.30 | 2 18+0.32 54 | 4.6540.30 | 2. 15:40.17 53
Cortex (9) 6.470.53 | 8.582-0.11 45 | 5.7740.32 | 3.22:-0.26 44

- Numbers of experiments are shown in parenthesis
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Fig. 4. Effects of acute renal ischemia by occluding the renal vein on oxygen consumption of rabbit
kidney homogenates. P values refer to significance of difference in average changes.
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Fig. 5.

Rates of Oy consumpticn ¢f hemcegenates for renal arterial (R. A, or renal vencus

(R.V.) occluded kidney and its paired centrol.
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