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EFFECTS OF AGE ON RENAL EFFICIENCY
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Summary; Renal efficiency of 70 healthy subjects, 10 young avo age 27.2±5.8 yrs and 60 elderly

avo age 68.2±4.7 yrs was studied by simple water elimination test in the morning under standard

conditions. Arter drinking 1 litre of water. hourly samples of urine upto 4 hrs were collected for

volume, sp. gr. urea. creatinine, etc. The younger group passed 77% of the extra water drunk in

2 hrs and 92.5% in 4 hrs. whereas the elderly could throw out only 33% in 2. hrs and 56% in 4 hrs.

The elderly showed much delayed and poorer elimination. The sp. gr.. urea and creatinine in each

sample of urine were less in the old indicating their inefficient elimination ability. Av. blood urea

was 20.2±3.8 mg% in young and 25.4±7.0. mg% in elderly, respectively. Calculated avo urea

clearance value was 61.3 ml/mt in the young, while it was 39.4 ml/mt in the elderly. How well

this simple test reflects the decreasing renal efficiency on ageing and compares with more elaborate

tests like urea clearance is discussed.
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INTRODUCTION

young and elderly

That the efficiency of the kidneys progressive~y deteriorates on ageing, apart
from any renal or other diseases. has been reported well in literature. (2,3,5,7,9,10.11.12)

This progressive deterioration is not realised until a high proportion of nephrons
are put out of function. It is stated that an average man has more than 2 mil1lion nephrons

at birth of which less than one sixth are sufficient for efficient renal functions (1). Hence

routine clinical and chemical examinations of urine or blood do not reveal any renal in
efficiency till a high proportion of renal reserves are ruined.

MATERIALS AND METHODS

To get a glimpse of the change due to ageing in Indian subiects, a simple water

elimination test was performed in 70 healthy subiects - 10 young and 60 elderly. The
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subjects were accepted after a thorough clinical and laboratory scrutiny and rejected if

their history or examination indicated any renal, cardiac, hypertensive etc. episode. past
or present.

TABLE I : Average age. sex and weight of subjects.

Subjects

Young

Elderly

No.

10

60

Av. age in yrs

272 ± 5.8

68 2 ± 4.7

Av. wt. in kg.

59.6 ± 8.7

60.2 ± 8 8

To avoid dehydration no restriction on food. drinks or water was kept previous

evening or at night. The subjects came to the laboratory in the morning without tea
or breakfast They emptied their bladder before leaving their home. noting time and
again on arrival at the laboratory passed urine from which the output per minute was
calculated Their blood was collected for urea and creatinine.

TABLE II : Urfra and cmatinine (mg%) in blood.

Subject['

Young

Elderly

Blood urea
in mg%

202±38

254±70

Serum creatinine
in mg%

o 86±0.10

0.93±0.17

They drank one litre of water fairly rapidly. after which urine was collected every

hour upto 4 hours. Besides routine tests each collection was examined for volume.
sp.gr.. urea and creatinine contents.

RESULTS AND DISCUSSION

TABLE III : AVfrrage volume of urine passed hourly after drinking 1 Ijtm water by young and elderly subjects.

Subjects

Young

Elderly

293

106

/I

476

225

III

116

161

IV hr.

5 ml
80 ml

The Water elimination test is not only inexpensive but very convenient for the

rural areas where ordinary laboratory facilities are not available.

A very significant indication of efficiency can be inferred from the volume of urine
passed by the two groups (Table III). While the younger group eliminated 77% of the
extra water drunk in 2 hrs and about 92% in 3 hrs. the elderly could throw out only 33%
in 2 hrs. 49% in 3 hrs and even after 4 hrs. they could not eliminate more than 56% of

this 1 litre water.
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The manner in which these volumes are eliminated is indicative of the functional
ability of the kidneys (Fig. 1). The total amount of urea and creatinine passed hourly
were more or less equal in all sampfes in the elderly. whereas the young passed larger
amounts in the first two hours.

The specific gravity of urine fell to the lowest level from the first hour in the
young but not so in the elderly (Table IV).
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Fig. 1 : Volume of urine in ml passed every hour by young and elderly subjects.

TABLE IV : Sp. gr.• total urea and total creatinine content in g in urine passed hourly after drinking 1 litre water.

Subject /I 11/

Sp. gr.

Young 1004 1001 1005

Elderly 1008 1003 1003

Total urea g

Young 1.00 1.08 0.49

Elderly 0.63 0.67 0.52

Total creatinine g

Young 0.22 0.17

Elderly 0.14 0.15

IV hr

1011

1005
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Ure3 clearance or creatinine clearance tests are r.elcl as valuable indic<itors regarding
failure of renal functi ons in clinical scrutiny.

The results of urea clearance test calculated on the basis of first samples of urine
and. blood before the drink of water were: Young - 61.3 ml/mt and el'derly - 39.4 ml/mt.

The clearance values of subsequent hourly urine samples after drinking 1 liter of
Welter are : in ml/mr

Subject

YOUl'Q

Elderly

78 7

40 7

1/

87.8

43.4

1/1 hr

37.8 ml/mt

35.8 ....

The first results are more dependable. since the subsequent values are apt to be
be affected by sudden dilution of blood and elimination of larger volume of diluted urine.

The urea clearance values for elderly are nearly half of that of the young subjects
and indicate low physiological performance. almost on borderline for mild renal inefficiency
(4) .

Wardener (12) and Shock (9) had stated that from the age of 30 to 90. the renal
functions are reduced by more than half of their values at 30 yrs. Decrease in glomerular

filtration rate in the aged has been reported by other workers.

Sourander (10) in his investigation on the kidney functions in elderly found no

difference in results due to sex. Since all the elderly subjects in the present series were

males. no inference can be made on this point.

Kasanen and Salmi (6) considered that Hb values were more sensitive indices
of inci()ient renal inefficiencies. particularly in pyelonephritis. None of the subjects in

the present series indicated evidence of pyelonephritis. Their average blood protein
was 7.3±096 g% and Hb was 133±1.4 g% ~ within limits of accepted physiological

norms.

The probable underlying reason of decline in renal efficiency is the changes taking
place in the functional units of the organs. Oliver (7) had reported progressive fall
in average weight of kidneys from 250 g at 60 yrs to 230 g at 70 yrs and 190 g at 90
yrs age. Darmady. Offer. Woodhouse (3) reported minute changes in the size of the
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nephrons, widening of the interstitial spaces and hyalinisJtion of glomeruli, thickening

of the basemel-,t membrane and its diminished permeability, The workers also noted

parallel changes in distal convoluted tubules in ageing kidneys. Other workers (2) have
highli]hted the microvascularisation of medulla by arteriols supplying the juxta-medullary
cortical plexuses.

In his experience, Brocklehurst (2) could find normal histological picture in
hardly 3% of the kidneys in autopsies on elderly.

! Finally, all elderly (60 +) subjects have shown decreased efficiency of water
I

elimination by kidneys as compared with the young. It is presumed this fall may be due
to microvascular changes occuring in the kidneys wirthout inflammatory or septic episodes
of these orga ns.

The water elimination test is confidently recommended both for its simplicity and

its value as an indicator of renal functional deficiency. Since the pharmacological effects

of drugs, e'iminated by kidneys persist longer in the elderly. the caution to be exercised
in their administration to the elderly subjects may be guided by this test.
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