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IN 1938 Lewis and Alving demonstrated that renal function
deteriorates as age increases. This has been confirmed by many

others, and it has been shown that this deterioration proceeds at a

steady pace. Such work, however, was carried out on healthy
subjects, or subjects suffering from specified pathological defects.
This paper deals with an average cross-section of the ageing popu-
lace, healthy and not-so-healthy, and attempts to show the general
picture of renal function as age increases under those conditions.
The subjects were chosen at random, only those suffering from frank
kidney disease being excluded. One hundred and fifty-two men and
women, aged from 33 to 92 years were studied, 74 by the urea
concentration test of McLean and 78 by the water concentration and
dilution test of Calvert. In the urea concentration test it is con¬
sidered that renal function is satisfactory if the concentration of
urea in the urine rises to at least 2 per cent, and in the specific
gravity test the criteria of Derow (1954) are employed. Thus, in the
latter test, if water concentration is possible to a specific gravity of
1,025 or more, renal function is good (shown under ' G' in the
table); if the specific gravity is from 1,018 to 1,024 both inclusive,
renal function is said to be impaired (' I' in the table); and if the
figure is 1,017 or less, function is poor (' P' in the table). Good
diluting ability is accepted when the urine can be diluted to 1,003
or less.

Results

The results are shown in the table and in figures 1 to 5.

Figures la and lb show that there is a wide individual variation
in renal function at all ages. In order to show the mean variation
in renal function at different age levels the value of this function is
graphed against age, using as measurements the urea concentration
or the range of specific gravity obtained, and shown in figures 2 to
5. It can be seen at once that while there is a general reduction in
renal efficiency with advancing years, this decline is not uniform,
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being interrupted by a decided dip in the seventh decade. However,
reference to the table and to figure 1 makes it clear that even when
the mean level of renal function is poor, the percentage of individuals
within the group who show adequate kidney efficiency need not also
be low. In the specific gravity series it is significant that the per¬
centage of subjects showing frankly poor renal function increases as

age rises, if one excludes the over-80 age group; but the percentage
of those showing good diluting power does not show such a change,
although here there is a low percentage figure at the 66-70 year
level, and a very marked drop after the age of 75. There is a ten¬
dency for poor diluting power to be related to the incidence of
prostatic enlargement.
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In figures 2 to 5 the incidence of effective cardiac action, of the
absence of atherosclerosis, of the absence of prostatic enlargement
in the males, and the level of arterial blood pressure are graphed,
along with renal function, against age. From these graphs it is
clear that effective cardiac action and renal function are directly
and closely related up to the age of 80 years, and that the graph for
absence of prostatic enlargement follows that of renal function in
general outline, although failing to show the sharp drop in the
seventh decade. A generally similar trend can be discerned for
atherosclerosis, but no such clear relationship between blood
pressure levels and renal function can be seen. The diagnosis of
atherosclerosis is based on the degree of patency or hardening ofthe
perceptible peripheral arteries, on the result of examination of the
retinal arteries, and on the locomotor response of the individual to
normal exertion.
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Discussion
It is accepted that increasing age tends to compromise renal

function. In this investigation, however, it is apparent that mean
renal efficiency drops markedly in the seventh decade, only to
recover in the age groups immediately following. Therefore this
decline at the 60-70 year level cannot be due to senescent change,
but must be brought about by extfa-renal factors influencing the
kidneys. Of these factors, it is seen that the most important is
cardiac action. It is probable that the stroke volume of the heart
is the vital quality in determining renal efficiency. It is suggested
that the low renal efficiency in the seventh decade shown in this
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investigation is due to the presence ofa high percentage ofindividuals
who suffer from serious pathological defects, of which lowered
cardiac efficiency is seen to be the most prominent. Since most of
these individuals will be dead before the age of 70, the healthier
survivors ought to show.as, in fact, they do.a much higher mean
level of renal efficiency until true senescent degeneration sets in after
the age of 75 years. It can be seen that in the over-80 age group
effective cardiac action is quite good while renal function drops;
this is probably due to the fact that atherosclerosis and prostatic
enlargement are much commoner at this age level, and, by inter-
fering with renal blood flow or by raising ureteric pressure, over-
shadow the effect of cardiac action, so that they must be considered
the dominant factors at this age.
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The relationship between renal function and arterial blood pressure.

That no exact relationship between arterial blood pressure and
renal function is shown is probably because there are too many
variable factors in the subjects for more than a general trend to be
noted. However, it is seen that raised systolic blood pressure levels
are not incompatible with reasonable renal function, nor are raised
diastolic levels; indeed, they can enhance renal efficiency beyond the
levels anticipated as Olbrich et al. (1950) have shown.

In brief, therefore, it can be said that the most important extra-
renal factor in determining the level of renal function is the power
ofthe heart; the presence in males of prostatic enlargement, particu¬
larly in the highest age groups, is next in importance, and athero¬
sclerosis and arterial blood pressure levels exert appreciable, but
not so potent, influence on kidney function.



Renal function and age 291

3

It
I1

8
I

111
ft- h o

i

1
z

<
s

5'5 Is?

*3

5sS

|i

§¦8SI
§o.s

Ci oq vq K oq <N oq<vj c\J c\J <n c\J <n ".*!

CN vo »o © n co *-<

>0 t^ N G\ »0 Tt 1H

co cn r- vo on co cn

W<0 0\VOONt^^
ON 00 00 ON 00 ON 00
oT rT r*^" «o ^T o"o
<n rf v© r-» r> oo to

8 8§ gcN^CN f-H 1

o\ >o 00 vo «0 rn ,h

»-< ^ <N »-i "N

^t on oo co co «o cn

*n ©
O © »o © »o ©

°°

-vovot-rpop 53
iJinvovot^^O

i
I
s

I

5 Co3

.I Ias *

I

O ft,

i cs

1.1 §

Ji S

£-5 .

w .=.« s>

£.8 ? I?< S C.-S

II

I*
is

60 S>
2*

CN
o "*
CN ^

co
ON ON CN

CN

vovoONt^CNt^oqONCNcooqvo
CO CO* ** f^ CN 00* CN vo* CN r-" o oo"
888888888888

vo »n oo i-i a
O
a

i-l CO TT CO fl
o
a

ON i CN CN ^t

*-* tj- r^ o Tf

O i CN rt CN

i-* VO O CN tJ- CO

VO ON "fr V> |^
O^ 00 ON_ oo OO
^* ON O" ^* 00
f""- r** oo vo r^

^* f"» ON CO «0

i ON ^

CN

*r> © «n

2 2 2
vo vo r-

1

8f

2

I
43

I



292 R. L. ORCHARDSON
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The relationship between renal function and prostatism

Summary
The renal function of 152 male and female subjects is investigated

by the urea concentration and the water concentration and dilution
tests, and the results presented in age groups. It is shown that renal
efficiency is lowered as age increases, and that there is a temporary
drop in renal efficiency in the seventh decade. Senescent degenera-
tion sets in after the age of 75 years. The level of renal efficiency
attained is mainly determined by the cardiac power, and, in males,
by the presence of prostatic enlargement. A high incidence of
atherosclerosis appears to be associated with impaired renal efficiency.
No definite relationship is seen between kidney function and the
level of arterial blood pressure.
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