RESULTS
Group 1. RENAL HYPOTHERMIA

The results of the ¢learance tests shaw the average actual
values and the average percentage as compared to the controls which
are considered to be a 100 per cent. After iced-saline was applied to
the experimental kidney, the intrarenal temperature decreased gradual-
1y and then remained relatively constant befween approximately 8 and
12_OC during the occlusion period as éhown in Table 1 and Figure 1.
The aVerage 1ptrarenal temperature durlng the occlusion perlod wa's
9. h - 0.8 C. After removal of the occlusion and iced-saline, the
temperature rose promptly to 27, 9 - 1.3 % within 15 minutes and main-

tained relatlvely constant between 28.5 ~ 0.8 4nd 29.4 p 0.5 %,

Table 2 and -3 present the mean values of all parameters
before and after occlusion of the left renal artery and vein plus
renal hypothermia for 60 minutes. Changes'in the arterial blood
pressure'may oceur as a result of thé operation and ~consequently
influence the clearance values. Therefore, the arterial blood pres-
Sure was taken each time when the function of the kidney was--esti-
mated, In this group, ‘the arterial blood pressure was slightly but

not éignificant}y decreased and the hematocrits did not change appre-

ciably throughout the experiment (P> 0.05) .

a) Renal Plasma Flow (RPF)

Renal plasma flow was shown to be significantly decreased
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Table 1. Renal temperature recording before, during and after left

renal hypothermia in é dogs

Renal temperature

Time {min)
(%)

Bofore hypothermia 32.3 T 0.y i
During hypothermia

15 12.3 % 1.1

30 g.8% 1.,

L5 g.1t 1.8

60 8.5 1.8
After hypothermia

15 27,9 1.3

30 28.7 % 0.7

4L5 y 28.7 T 0.7

60 28.7 T 0.7

75 28.6 T o.8

90 28.5 T 0.8

105 29.4 £ 0.5

120 29.3 £ 0.5

#  Mean and S.E.
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Figure 1. Left renal temparsture recording before, during and after
remel hypothermia for one hour
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from the control (P< 0.05). At 15 minutes after release the occlusion,
RFF of the experimental kidney decreased from 51.6 © 4.2 ml/min to
301 £ 2.7 ml/min. It slightly increased to 31.5 & 2,0 ml/min at 30
minutes. In the latter period throughoﬁt the experiment it varied in-
considerably and at 96 minutes it was 26.8 i 1.1 ml/min which was 51.9

per cent of the control. The results are shown in Table 2 and Figure 2.

b) Renal Blood Flow (REF)

_ The control of RBF was 74.8 - 6.3 ml/min. Because the
hematocrits did not change appreciably throughout the experimental pe-
riod, changes in RBF were shown in similar pattern and in the same de-

gree as RPF. The results are presented in Table 2 and Figure 2.

e) Glomerular Filtration Rate (GFR)

. The glomerular filtration rate during conﬁ;ol and after
release the occlusion are shown in Table 3. It decreased markedly
(P<0.05) from 17.6 £ 0.9 mi/min to 10.1 £ 0.3 ml/min which was 57.4
per cent of the control at 15 minutes. Then, afterward, GFR remained

relatively constant and reached 11,4 4 0.3 ml/min at 90 minutes(P<0.05).

The results are illustrated in Figure 3.

d) Urine Flow Rate

After release the occlusion, there was a slightly de-
erease of urine flow rat= from the control of 0.8 b 0.3 ml/min to
0.6 3 0.2 ml/min at 30 rrinutes. This value was insignificantly dif-

ferent from the control (PX0,05). In the latter periods it tended
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Table 2. Remal plasma flow (RPF) and renal blood flow (RBF) after .
release the occlusion of left renal artery and vein plus

renal hypothermia for one hour in 6 dogs

REF RBF
Time (min) *
ml/min % ml/min %
% 3%
Control 51,6 £ 4.2 100.0 | 7.8 T 6.3 100.0
After release
the occlusion
3% F
15 30,1 2.7 0 583 43.5% 2.5 58,2
136 3¢
30 3.5 20 610 4558 2.6 s0.8
36 Lixi3
L5 35.1 T 5.8 68.0 507800 678
¥t 336
60 .67t 4.2 61.2 1 45.8 L 5.7 61,2
e 3=
75 30.1 T 2.6 58,3 | 43.2 % 3.6 57.8
Eixis L3
9 26.8 7T 1.1 51.9 | 38.7 % 2.6 51,7

%  Mean and S.H.

* P<L0.05
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Figure 2. Repal plasma flow (RPF) and renal blood fiow (RBF)

after release the occlusion of left renal artery

and vein plus renal hypothermia for one hour



Table 3. Glomerular filtration rate (GFR) and urine flow rate after
release the occlusion of left renal artery and - véin Blas

renal hypothermia for one hour in 6 dogs

GFR ] urine
Time (min) _ : flow rate
11 /nin % (ml/min)
+*# 3¢
Control 17.9 L 0.9 100.0 0.8 T 0.3
After release
the ocelusion
I3
15 10.1 T 0.3 57k " 0.8T 0.3
3
30 11.3% 1. 6l,.2 0.6 T o.2
' ' ¢ /
45 10.91 1.2 61.9 0.7 0.3
: %
60 t1.2% 1.0 63.6 0.6 L o.2
ot
75 1.2t 0.8 63.6 0.6 T 0.1
C B
90 . t1.4 L 0.3 6,.8 0.6 ¥ 0.1

* Mean and 5.E.

¥ P<£0,05
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Pigure 3. Glomerular filtration rate (GFR) after release
the occlusion of left renal artery and vein plus

renal hypothermia for one hour
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mia for one hour
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to remain constant throughout the experimental period (Table 3 and
Figure 4). A1l of the urine flow rates were not significantly diffe-

rent (P> 0.05) compering with the control.

Group 2. RENAL NORMOTHERMTA

The results of left renal artery and vein occlusion at
normal body temperature are shown in Table 4 and 5 and Figure 5, & and 7.
The experimental animals were neither accompanied by significant changes
in hematocrits.nor followed by any appreciable changes in arterial blood
pressure. Changes of all parameters are also expressed as a percentage

of the control values determining before the occlusion.

a) Renal Plasma Flow (RPF)

The greatest and markedly (P< 0,05) decrease :in RPF
. occurred in early period immediately after releasé of occclusion, It
tended to increase gradually throughout the experiment and were appro-
Ximately between 10 and 20 per cent of the control (65.9 & 4.3 ml/min).
At the end of the experimental period, RPF was 23 per cent which was
gignificantly different from the control (P¢ 0.05). The results are

‘shown in Table 4 and Figure 5.

b) Renal Blood Flow (REF)

As shown in Teble 4 and Figure 5, the marked reduction
(P<0.05) of REF after releace of cceclusion was observed. The control
value of RBF was 97.3 T 5.3 pl/min. It was approximately 85 per cent

lower than the control at the =nd of the exPeriment.



Teble 4. Renal plasme flow (RPF) and renal blood flow (RBF) after

release the occlusion of left renal artery and vein for

one hour in 6 dogs

-
RPF REF
~Time_ (min)
ml/min % ml/min %
* +*
Control 65.9% 4.3 100.0 | 9731 5.3 10000
After rqlease
the occlusion
3t G
5 5.8 1.6 sae | es3fay 8.5
3 it
30 6.5 1.3 9.8 | 9.6 1.9 9.8
' e 03
L5 ' 7.9% 1.4 12.0 | 11,61 2,0 11.9
Fiyid lp 3=
60 12,11 1.6 18.4, | 17.6 T 2,2 12,1
3% 3
75 12.8% 1,2 19.4 | 19.0% 1.8 19.5
. 33 3¢
90 15.2T 3,3 23.0 | 23.2% 5,7 23.8

*

Kixia

Mean and S.E.

P<0.05
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Figure 5. Renal plasma flow (RPF) and roral blsed flow (REF)
after release the occlusion of left repal artery

and vein for one hour
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¢) Glomerular Filtration Rate (GFR)
Following release of the occlusion, at 15 minutes GFR
dropped greatly (P< 0.05) from the control of 22.2 i 1.5 mi/min to
1.4 ¥ 0.1 ml/min. During the first 30 minutes, GFR was average only
6.3 per cent of the control. Then, GFR increésed slightly and at 90 -
.minutes was about 16 per cent (3.6 ¥ 0.4 m;/hin) of the original value

as presented in Table 5 and Figure 6.

d) Urine Flow Rate

E

Imnediately after removal of the c¢lamp, anuria was’
cbserved from the eXperimental kidney, In the subseguent period, urine
flow rate re-established and gradually rose. As demonstrated in Table _'
5 énd Figure 7, urine flow rate during 30 minutes was noﬁ more than
10 per cent of the control (1.07 © 0.13 ml/min). It greduslly increased
t§ about 25 pef cent (0.25 pa 0.05 ml/ﬁin) at the end of thé eXperiment.,
Undoubtedly, urine flow rate was significantly different (P< 0.05) from

the control at any periods of time throughout the experiment,

The results of occlﬁsion of renal artery and vein for one
hour (Renal—normothénmié group) are caﬁpared with the renal hypother-
mic group. The comparisons are shown in Figure 8, 9, 10 and 11, All
of parameters of renal normothermic group were undoubtedly significantly

lower than those of renal hypothermic group (P< 0.05).

Group 3. RENAL CCMPENSATION

The effects of exclusion of the left kidney by occlusion



Table 5. Glomerular filtration rate (GFR) and urine flow rate after
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release the occlusion of left fenal artery and vein for one

hour in 6 dogs

b GFR uI‘ine
Time (min) flow rate
| ml/min 4 (m1/min)

' #* ‘ + 3*

Control 2.2t 15 1000 1.07 < 6.13

After release
the. occlusion

33 i A5

15 Tadh = 0.1 6.3 0.10 = 0.01
. Einid H3E

+

30 1oh = 0.3 6.3 0.10 = 0.01
. e % 53¢

L5 2.3% 0.6 1044 0.15 T 0,02
o - W

+ ‘ +

60 3.3 - 0.5 14.9 0.23 = 0,02
He + Lo

75 3.5 0.6 0 15.8 0.26 T 0.03
' N s N 2

90 3.6 = 0.4 16.2 0.25 Z 0,05

* Mean and 5.E.

*%  PL0D.05
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FPigure 7. Urine flow rate after release the occlusion of

left renal artery and vein for one hour
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Figure 8. Rermal plasms flow (RPF) afier release the odciﬁ-'

sion of left renal artery and vein for one hour

in renal hypothermic and renal normothermic groups
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Figure 10, Glomerular filtration rate (GFR) after release

the occlusion of left renal artery and vein for

one hour in renal hypothermic and renal normo=

thermie groups
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left rerel artery and vein for one hour in renal
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of its artery and vein mhq the function of the right kidney was recérded
for 2 hours. The results. obtained in 6 dogs are shown in Table 6 to 11
and Figure 12 to 24, The arterial blood pressure did not varied appre-
ciably, except in one dog, during control period (120/80 mm.Hg) dropped
to 115/80 mm,Hg (P> 0.05) at 30 minutes after the contralateral occlu-
- sion and then slowly increased to 135/160 and 140/100 mm.Hg (P> 0,05),

respectively, for the subsequent periocds,

a) Renal Plasma Flow (RPF)

It was found that RPF of the right kidney duriné ocelu~
sion of renal artery and vein of the left kidney slightly decreased
fram the control of 56.4 T 4.6 ml/min to 46.0 ¥'3.4 ml/min during the
_first 30 minutes (P<¢ 0.0é). In the latter periods, it wes markedly
decreased (P< 0,05) to the appreciable levels as shown' in Table 6 and

Figure 12,

b} Renal Blood Flow (REF)-

The changes of RBF from the control of 80.4 T 5.8 ml/min
are shown in the same degree of reduction as RPF (Table 6). The subse~

Quent changes are graphically illustrated in Figure 12.

¢) Glomerular Filtration Rate (GFR)

From the control value of 20,2 t 143 ml/min, GFR was in-
significantly varied (P> 0.05), ranging approximately from 89 to 102
per cent (Table 6). During 30 minutes after performance of contralate—

ral occlusion, it slightly decreased to 17.9 ¥ 2,3 ml/min (P 0.05).
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Table 6. Renal plasma flow (RPF), renal blood flow (RBF) and glomeru-
lar filtration rate (GFR) of the right kidney before and

during occlusion of renel artery and vein of the left kidney

in 6 dogs
RPF REF- GFR
{ml/min) (ml/min) (ml/min)
Eis ¥* 3
Control 56,4 F 1.6 go.4 L 5.8 20.2 T 1.3
Ocelusion
o b3 L2 3
30 s6.0 % 3.4 65.2 % 4.0 17.9 % 2.3
ek L
6u 12,6 L 4.1 59.4 T 4.9 20.6 £ 1.7
W 3¢ ‘
90 me2tae 58,21 4.6 1841 1.6
‘ ' Lo L 363 g
120 39.5 - 4.9 54.8 = 5.3 18.5 ~ 045

#  Mean and S.E.

**  PL0.05
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At 60 minutes it was 20.6 * 1.7 ml/min and in the letter two periods it
‘was 18.4 pa 1.6 and 18.5 pa 0.5 ml/min, respectively. The subsequent

changes can be demonstrated in Figure 13,

d) Urea Nitrogen

There was a slight increase of the plasma urea nitrogen
concentration from the control value of 7.6 £ 0.9 mg % to the highest
vaiue of 8.7 £ 9.4 mg % at the end of the experiment. The values ob—
tained at ény periods still regained in the normal range and were not ¢
significantly different (P>-0.055 from the control as present in Table
7 and Figure 14. The cleerance, filtration rate, excretory rate and
reabsorption rate (and/or secretory rate) of urea nitrogen (Table 8
and Figure 15 and 16) were unchanged (P> 0.05). The clearanceéfwof urea
nitrogen were approximately ranging from 94 to 99 per cent of the con-
trol (12,7 % 1.4 mi/min). The filtration rates of urea nitrogen in-
considerably varied (P> 0,05) from the control of 1.5 % 0.2 mg/min to
1.4 % 0,1 mg/min at 30 minutes and 1.6 T 0.2 mg/min at the end of the
experiﬁent. The urea nitrogen excretory rates were approximately be-
tween 100 and 110 per cent of the original value (1.0 ¥ 0.1 mg/nin).
The reabsorption rates of urea nitrogen slightly decreased from the
centrol of 0.5 pa 0.06 mg)ﬁin to Oy T 0.09 mg/min at 30 minutes, and
then inconsiderably increased to 0.6 © 0,08 mg/min at 60 minutes.
However, these values were not significantly different from the con-

trol even at the end of the experiment (P> 0.05).

e) Potassium

In accordance with Table 7 and Figure 17, the plasma
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Figure 13, Glomerular filtretion rets (GFR) of the right
kidney before and during coclusion of remal
artery and vein of the left kidney
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Table 7. Plasma urea nitrogen (PW), plasma potessium ( k") and plas-
ma osmolality (Osm) before and during occlusion of repal -

grtery and_vein of bha left_kidney in 6. dongs

PUN gt Osm
Time {(min) ' ‘
( mg %) (mEq/L) ( mOsm/L}
- * +*
Control 7.6 a 0.9 3.4 £ 0.1 298 t 3
Ocelusion
. . *
30 8.0t 0.9 3.8 % 0.1 299 % 35
60 8.2 % 0.9 3.7% 0.1 300 ¥ 2
90 8. % 1.1 3.7 % 0.1 299 * 2
e
120 8.7 % 1.1 3.9 ¥ 0.1 300t 2

* Mean and S.E.

¥  P£0.05



{mg %)

PLASMA UREA NITROGEN

10 - | | T
& -
|
$¢
L
7 -
6.-

o 30 60 90 20
TIME {min)

Figure 14. Plamma urea nitrogen concentrations before
&nd during occlusion of remal artery sand
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Table 8. Clearances ( C ), filtration rates (F.R.), excretory rates (E.R.)
and reabsorption rates (R.R.) of urea nitrogen-.of the right
kidney before and during occlusion of renal artery and .vein -of

the left kidney in 6 dogs

G F.R. E.R. R.R.
Time (min)
(ml/min) (mg/min) (mg/min) (mg/min)
4 L 3% +* 5
Control 12,7 1.1 1.5 T 0.2 | 1.0% 0.1 0.5 T 0.1
Ccelusion
30 12.0% 0.8 | 1.4% 0.1 1.0 £ 0.1 0.4t 0.1
60 12,5 T 1.0 1.6 T 0.2 1.0% 0.2 0.6 T 0.1
90 12.5 % 4.3 t.5to0.2 | 1.1T 0.2 0.5 % 0.1
120 126 1.2 | 1.6T0.2 | 1.1F0.2 | 0.57F oo
¥* Mean and S.E.

ﬂ'?m”nmam@ VAN RT3 L
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Figure 16. Filtration rates, excretory rates and reobe
sorption rates of urea ni(tmger; of the right.
kidney before and during ocelusion of remsl
artery and vein of the left kidney
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pota331um concentration progre531vely increased from the control of

3.4 % oot mEqg/L to 3.9 T 0,1 mEq/L at the end of the experiment (P<0,05).
The potassium clearances (Table 9 and Figure 18) at 30 minutes after

the occlusion slightly decreased from the original value of 6.4 T 0.8

| ml/min to 5.0 £ 0.6 n7/min-which was net gignificartly different
(P>0.05). In the latter periods, it graduslly increased and then
reached a peak of 6,3 pa 0.7 ml/min at 90 minutes, Potassium filtration
rates appeared varying approximately between 96 and 118 per cent of the
control (65,7 % 5.?‘qu/hin) These values were considered unchanged
(P>0, 05). The excretory rates of potasslum during the occlusien dropped
to approximately 87 per cent of the control value (20.5 T 1.8 pEq/min)
at 30 minutes and at the end of the experlment it slightly increased
to approximately 109 per centf P values for all of the potassium ex-
cretory rates were more than 0.05., There was no marked change of po-
tassium reabsorption rates from the control value of LA4.5 T 7.0’qu/ﬁin
throughout the eXxperiment. Table 9 and Figure 19 present filtration

rates, excretory rates and reabsorption rates. of potassium,

f) Osmolality

The plasma osmolality was relatively constant through—
out the experiment, The control value of plasma osmolality was 298 3
mOsm/L. At 30, 60, 90 and 120 minutes during the occlusion, it was
299 % 2, 300 £ 2, 299t 2 ana 300 * 2 mOsm/L, respectively (Table 7
and Figure 20). The control value of osmolal clearance was 1.7 % 0.2

ml/min. During the occlusion period it was inconsiderably different
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Table 9. Clearances ( C ), filtration rates (F.R.), excretdry rates (E.R.)
and reabsorption rates (R.R.) of potassium of the right kidney
before and during occlusion of renal artery and vein of the left

kidney in 6 dogs

‘ c F.R. T.R. R.R.
Time (min) ‘ '
(ml/min) (pEg/min) (MEg/min) | (pEq/min)
# 3 3 *
Control 64F0.8 1 65.7F 5.7 | 205% 1.8 shes Y 7.0
Oceclusion
30 5.020.6 | 68.4F 1001 | 17.9F 16 59.9 T 8.8
60 575005 | 773505 | 19.6% 1.3 | se.6 5.4,
90 6.3%06.7 163.0% 40 | 210t 24 | 4001 T 40
120 63207 | 115t 1.8 | 22,0 F 20 17.8 3.

3 Mean and S.E.
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80nd vein of the left kidney
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Figure 19, Filtration rates, excretory rates and reab-
sorption retes of potassium of the right
kidney before and during occlusion of renal

artery and vein of the left kidney
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from the control (P>0.05), as shown in Table 10 and Figure 21.

g) Wegative Water Clearance -

‘During contralateral occlusion, there was a moderate
increase of negative *ater clearance approximately 25 per cent from
the control of 0.4 £ 0,08 ml/min to 0.5 L 0.06 ml/min at 30 minutes.
‘Then, it decreased to the original value and remained relatively con-
stant throughout the occlusion period (Table 10 and Figure 21). These

values were not significantly different (P> 0.05) from the control.

h) Total Solid Excretory Rate

7 The total solid exeretory rates remained relatively
constant (P> 0,05) throughout the experimental period. The pre-oc--
clusive value was 42.8 T 4,5 mg/min and the valués at 30, 60, 90 and
120 minutes were 40.9 % 4.3, 43.1 £ 4.8, 45.1 ¥ 5.7 and 45.6 5.7

mg/min, respectively, The results are shown im Table 10 and Figure 22.
i) Urine pH
The control value of urine pH was 7.4 t C.04 but during
the occlusion jt was significantiy decreased (P<0.05), As can be
seen in Table 11, at 30, 60}and.90'minutes, urine pH dropped to 7.2

¥ 0.04 (P£ 0,05). At the end of the experiment it was 7.1 p 0.01,

The changeé are graphically illustrated in Figure 23,

J) Urime Flow Rate

The occlusion of contralateral renal artery and vein

do not appear to cause any appreciable change of urine flow rate.



Table 10. Osmolal'clearances-(Cosm), negative water clearances (Tc
and total solid excretory rates (TSER) of the right kidney
before and during occlusion of renal artery and vein of the

left kidney in 6 dogs

59

)
H,0

C TcH 0 TSER
Time (min) o 2
(ml/min) (ml/min) (mg/min)
%
Control 1.7 % 0.2 0., T 0.08 2.8 7% 4.5
Occlusion
30 1.5 T 0.2 0.5~ 0.06 40.9% 1.3
60 1.6 % 0.3 0.4 £ 0.02 1305 4.8
90 1.6 T 0.3 0.4 E 0.02 15, % 5.7
120 1.7 0.3 0.4 T 0.05 45.6 T 5.7
/

*  Mean and S.E.
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Figure 21, Osmolsl clearances and negat.i-vé water cleai-
ances of the right kidney befors and cluring
occlusion of renal artery and vein of the
left kidney |
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Figure 22, Total solid sxcretory retes (TSER) of the
right kidney before and during ccclusion
of renal artery and vein of the left kide

ey
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Table 11. Urine pH and urine flow rate of the right kidney before

and during occlusion of renal artery and vein of the

left kidney in 6 dogs

urine
Time (min} urine pH flow rate
' (ml/min)
Control 7., 0.04 1.3 % 0.3
Occlusion
3
30 7.27% o.0L 1.0 L 0.2
3
60 7.2 % 0.04 1.2% 0.2
3t .
50 7.2  0.04 1.2%7 0.3
N 3% -
120 7.1 £ 0.01 1.4 % 0.3

%  Mean and S.8.

#  PL0.05
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Figure 23. Urine pH of the right kidney before and
| during occlusion of repsl artery and vein
of the left kidney
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There was an initial but not significant decrease of urine flow rate
from the control of 1,3 t 0.3 ml/min te 1.0 * 0.2 ml/min at 30 minutes

(F >0.05). Then, it gradually increased and reached the peak value
of 1.4 % 0

2L).

3 ml/min at the end of the experiment (Tab:_l.e 11 and Figure
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Figure 24, Urine flow rate of the right kidney before
and during ecclusien of renel artery and

veln of the left kidney



