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Summary : The endogenous creatinine clearance test was done in 14 Type I and 15 Type II
poorly controlled diabetic patients and compared with respective age matched healthy volunteers.

Type I diabetics had significantly lower creatinine clearance rate, body mass index and serum
albumin levels when compared to their control group. In Type II diabetics these values remained
unaltered. Both Type I and Type II diabetics had significantly higher blood sugar and glycosylated

haemoglobin levels. The creatinine clearance rate had significant positive correlation with patients'
body mass index and serum albumin levels. This suggests that the undernutrition of Type I diabetics
may be responsible for the decreased creatinine clearance.
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INTRODUCTION

The creatinine clearance rate (CCR) is commonly
used for estimation of glomerular function of kidney.
It has been reported in Western population that
CCR is significantly increased in Type I (I, 2) and
unchanged in Type II diabetes mellitus (3) of short

duration. Many studies were conducted about the
renal function 0f Indian diabetics with clinical
manifestations of nephropathy (4, 5, 6). However,
there is paucity or data on this topic among diabetic
patients without nephropathy. An earlier study
reported that 28% of Indian diabetics had sub
normal CCR (7). But in this study the patier.t
details such as type of diabetes and nutritional status
were not given. The data obtained from Western
populati0n cannot be extrapolated to Indian subjects
due to difference in nutritional status (8) Under
nutrition (9) and low dietary protein intake (10) were
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shown to reduce CCR. In view of the above, the
present study was carried out to estimate the CCR
in Indian diabetic patients without having any
clinical evidence of nephropathy and short duration

of illness.

MATERIALS AND METHODS

The study was conducted in 54 subjects of whom
14 were Type I (IDDM) and 15 were Type II
(NIDDM) poorly controlled diabetic patients. The
age matched controls for Type I and Type II
diabetics were 12 and 13 respectively. The diabetic
patients had no clinical signs of diabetic microangio
pathy or disease affecting kidr.ey functions. Their
serum creatinine and urinary sediments (protein)
were normal. Their blood pressure was within
normal limits. The duration of diabetes varied from
three months to five years. The diabetics were



where 'U' is the urine creatinine in mg per ml, 'V' is
the urine output in ml per minute, 'P' is the serum

receiving irregular treatment of insulin and glyben
clamide. They were not receiving any other drugs.
All the subjects were admitted in the hospital ward.

They were placed on a diet free from meat, tea and
coffee, one day prior to the study. The biochemical

parameters determined in all patients prior to
creatinine clearance test are given in the Table

The creatinine clearance test was done as
described earlier (9). After emptying the bladder,
urine was collected for six hours. Blood was
collected for serum creatinine estimation after 3 b of
starting the urine collection. The creatinine
concentration in urine and serum were estimated by
spectrophotometric methods (11). Serum albumin,
blood sugar, urea and glycosylated haemoglobin
(HbA1) levels were determined using reagent kits
(Stangen Immuno diagnostics, Hyderabad). The
creatinine clearance was calculated using the
formula:
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CCR = ~V X
1.73
A
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creatinine concentration in mg per ml and 'A' is the
body surface area in square meters. Statistical

analysis was done using student "t' test.

RESULTS AND DISCUSSION

The results of the study are given in the Table.
The diabetics had significantly higher HbA1 and
fasting blood sugar values indicating poor control of
the disease Type I diabetic patients were found to
be undernourished as evidenced by their significantly
lower body weight and serum albumin values
(Table). The CCR was significantly reduced in them
and not in Type II diabetics when compared to their
respective eontrols. None of the diabetics had high
creatinine clearance values suggestive of glomerular
hyperfiltration which was reported in Western diabetic
population (I, 2).

Since the diabetic status of both types of diabetic
patients are comparable it is possible that the
reduced creatinine clearance seen in Type I diabetics
could be due to undernutrition. This is supported
by the presence of significant correlation between

TABLE I : The biological and biochemical data of diabetic patients and healthy volunteers.

Body mass Fasting S.,.um Creatinin,

Subj,cts Ag, (yrsJ W,ight (kg) ind,x Alhumin blood HbA, Blood Ur'lJ &r'lJtinin, &l,arance
(W,ightl (gm%J sugar (%) (mg%J (mg%) rat,
h,ight"J (mmolllJ (mllmt)

Group I

Control 248 55.6 19.55 3.81 3.09 7.2 21.1 1.12 104.0

(n=12) ±1.8 ±J.6 ±0.65 ±0.04 ±O.l2 ±0.4 ±0.6 ±0.05 ±5.8

Type I 25.6 40.6- 15.40- 3.16- 12.67- 14.2- 21.6 1.14 63.7-

diabetics ±J.7 ±1.5 ±0.60 ±1.I0 ±1.47 ±0.8 ±1.6 ±0.12 ±5.5

(n=14)

Group II

Control 55.4- 49.8 18.73 3.71 3.55 8.5 23.3 0.97 78.8
(n=13) ±2.2 ±2.2 ±0.61 ±O.08 ±0.05 ±0.4 ±J.2 ±0.06 ±4.3

Type II 52.5 54.5 20.35 3.51 11.34- 12.5- 21.2 1.10 75.3
diabetic. ±J.6 ±2.4 ±0.97 ±0.09 ±1.I1 ±0.8 ±1.2 ±O.ll ±4-.7

(n=15)

Values are mean±SEM

·P<O.OOI when compared to respective controls.



Ind. J. PhYlioI. Pharmac., Volume 33, Number 2, 1989 Creatinine Clearance in Diabetes Mellitus 131

CCR and body mass index (r=0.605, d.f.=24,
p<O.OOl) and Serum albumin levels (r=0.570,
d.f.=24, p<O.OI) Further, low protein dietary
intake was shown to reduce COR in healthy
volunteers (: 2, 13) and in Type I diabetics (10 l.

This effect occurred independently of changes in
plasma glucose concentration (l0. 14). It has been
reported earlier that CCR is reduced in undemouri
shed non-diabetic subjects (9). Our study supports
the earlier observation that protein or aminoacid
metabolism may be important for the expression of
the renal haemodynamic disturbances of early
diabetes (15, 16).

The CCR was unchanged in type II diabetics
which is similar to data obtained in Western subjects
(3). This may be explained on the basis that these
patients were not undernourished and their body
weight and serum albumin levels were comparable

with that of controls (Table). However, Type II
diabetics and their age matched controls had lower
creatinine clearance values than the younger age
matched control subjects of Type I diabetics which
could be due to age related decline in glomerular
function (I7).

Our study thus sh:>wli that creatmlOe clearance
rate is decreased in Type I diabetes of short duration
which is contrary to Western reports. This may be
related to poor nutritional status of Indian diabetics.
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