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A comparative study of one-, two- and multi-sample
antipyrine salivary tests
R. RAVEENDRAN, C. ADITHAN, G. SIVAGNANAM,
C. H. SHASHINDRAN, J. S. BAPNA

ABSTRACT
Salivary antipyrine tests were evaluated in 20 healthy vol-
unteers and 6 diabetics. After oral administration of
antipyrine (15 mg/kg), saliva was collected at 0, 4, 8, 24
and 48 hours. In 9 healthy volunteers, plasma samples
were also collected. Antipyrine concentration was mea-
sured by high performance liquid chromatography. The
metabolic clearance rate (CL), elimination half-life (t1l2)
and apparent volume of distribution (Vd) obtained from
two-sample (T-APT) and single sample (S-APT) methods
were compared with the conventional multi-sample
(C-APT) method. Except Vd, the S-APT values for the
CL and t1/2agreed well with corresponding C-APTvalues.
However, all the three measurements of T-APT were
more accurate than, and in closer agreement with, C-APT
variables. The salivary data of T-APT also closely corre-
lated with that of conventional plasma antipyrine studies.
The T-APT was also found to be applicable in disease
states.
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INTRODUCTION
Antipyrine clearance is an indicator of quantitative liver
function.' We had reported earlier that the two-sample
antipyrine test in plasma could replace the conventional
four to seven sample test.? As the antipyrine level is iden-
tical in the serum and saliva, samples of saliva are often
used to determine the levels of antipyrine in the body. 3

Loft et al. described the use of single saliva sample for
calculating antipyrine clearance in children.' As we
are not aware of any report that compares the accuracy of
the single sample antipyrine test with that of the two-sam-
ple antipyrine test in saliva, we carried out this study to
determine whether the two-sample test could be applied
to saliva samples and whether it could be used in disease
states.

PATIENTS AND METHODS
The study, approved by the hospital ethics committee,
was carried out in two groups with the informed consent
of all the subjects. The first group consisted of 20 normal
healthy volunteers (12 males and 8 females). Their
mean±S.D. values were: age 26.3±1O.9 (range 19 to 55
years); body weight 52.9±9.4 (range 36.5 to 65 kg); and
height 167.0±8.9 (range 151 to 189 em). The second
group comprised 6 patients with diabetes (2 males and 4
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females). Routine clinical and laboratory tests showed no
abnormality of liver or kidney function.

Antipyrine was administered orally (15 mg/kg) after an
overnight fast. Samples of 2 ml of saliva were collected at
0, 4, 8, 24 and 48 hours. Blood samples (2 ml) were also
collected simultaneously from 9of the 20 healthy volunteers
in order to compare the pharmacokinetic data calculated
from a four-sample plasma test with those obtained from
a two-sample salivary antipyrine test. The samples were
centrifuged to remove solid particles and 1 ml of clear
supernatant was stored at - 20°C till analyses.

Antipyrine was extracted from the saliva and the
plasma and its concentration was estimated by using high
performance liquid chromatography (HPLC).2 For the
single sample test, the Vd was calculated using three diffe-
rent formulae described by

(i) Bruce et al. 5

TBW = 0.40 x BW + 0.23 x BH
- 0.056 + A - 12.1

(ii) Hume and Weyers6

TBW = 0.296785 x BW + 0.192786 x BH
- 14.012934

(iii) Dossing et al. 7

TBW = 0.3625 x BW + 0.2239 x BH
-0.1387 x A - 14.47

(where TBW is total body water in litres, BW is body
weight in kilograms, BH is body height in centimetres and
A is age in years). The details of formulae used for cal-
culating tl/2,CL and Vd in single, two-sample and conven-
tional methods have been described earlier. 2

The results of regression analyses of tl/2, Vd and CL for
the single and two-sample methods were compared with
those of the four-sample test using the method of least
square. Correlation coefficient (r), slope (b) and intercept
(a) were calculated. Student's 't' test was used to deter-
mine the systematic deviation of simplified antipyrine
tests from conventional tests as indicated by the deviation
of the slope from 1and intercept from O. The residual var-
iance (S2)of the regression was calculated to determine
the random deviation between the estimates." Phar-
macokinetic and statistical calculations were done by
using a computer programme (BASIC) with C-R3A
chromatopac.

RESULTS AND DISCUSSION
In the one-sample test, none of the Vd values correlated
well with those obtained from the conventional test. The
values of Vd calculated by the Hume and Weyers for-
mula" seemed to be better as it had minimal residual val-
ues and mean values closer to the conventional test (Table
I). These results are in conformity with our earlier report
on the one-sample plasma antipyrine test.?

The pharmacokinetic measurements of the two-sample
test were compared with those of the conventional test.
The results showed that the kinetic data (CL, tl/2and Vd)
calculated from the 4 hour and 48 hour samples indicated
a better correlation and low residual variance (Table II),
which agrees with our earlier report on the simplified
plasma antipyrine test. 2

Table III shows the mean pharmacokinetic values
calculated from the conventional method, the best among
the two-sample method (4 and 48 hour) and the one-sam-
ple method (48 hour-Hume and Weyers formula). The
results confirm that the two-sample salivary test is more
accurate than the single sample test.

TABLE I. Results of linear regression analyses of antipyrine data calculated from single and
multiple saliva samples.

Sampling Measurement Method of r b a S2 Mean(S.D.)
time (h) Vd prediction

24 tlh (h) B 0.631 1.059 2.723 30.200 16.710 (7.27)
H 0.699 0.592' 5.364' 6.500 13.180 (3.66)
D 0.732 0.759 4.209 8.918 14.240 (4.50)

CL B 0.955 0.751' 0.122* 0.004 0.607 (0.23)
(mUminlkg) H 0.973 0.756* 0.121* 0.003 0.609 (0.23)

D 0.970 0.792" 0.110' 0.003 0.621 (0.24)

48 tlh(h) B 0.924 1.149 0.780 4.048 14.410 (5.39)
H 0.946 0.879 1.422 1.606 13.030 (4.02)
D 0.942 0.975 0.831 2.136 13.730 (4.54)

CL B 0.778 0.791 0.188 0.033 0.704 (0.29)
(ml/min/kg) H 0.930 0.840 0.091 0.008 0.633 (0.26)

D 0.898 0.875 0.111 0.015 0.676 (0.28)

Vd(L) B 0.197 0.276* 30.840* 97.300 40.510 (10.36)
H 0.423 0.263* 24.300* 16.400 33.290 (4.53)
D 0.300 0.235* 29.200' 28.700 37.220 (5.76)

"p < 0.05 r correlation coefficient bslope a intercept S2 residual variance t\l.1elimination half-life
CL metabolic clearance rate Vd apparent volume of distribution B Bruce et al? H Hume and
Weyers6 D Dossing et al?
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TABLE II. Results of linear regression analyses of antipyrine data calculated from two and
multiple saliva samples.

No. Sampling Measurement b a S2 Mean(S.D.)
time (h)

l. 4and8 CL (ml/min/kg) 0.866 1.040 0.017 0.029 0.656 (0.35)
t'12(h) 0.730 2.618' 17.550' 106.900 17.040(15.52)
Vd(L) 0.879 1.110 4.950 18.870 33.310 (9.36)

2. 4and24 CL (ml/min/kg) 0.979 0.838' 0.076' 0.002 0.617 (0.25)
tlh (h) 0.870 0.754' 3.337' 3.250 13.290 (3.75)
Vd(L) 0.886 0.881 4.080 11.020 34.130 (7.07)

3. 4and48 CL (mllmin/kg) 0.980 0.935 0.032 0.002 0.635 (0.28)
t'12(h) 0.998 1.040 0.585 0.065 13.200 (4.51)
Vd(L) 0.963 0.989 0.084 3.920 32.370 (5.43)

'p < 0.05 r correlation coefficient b slope a intercept S2residual variance

CL (ml/min/kg)

TABLE III. Mean values of antipyrine data calculated by conventional, one- and two-sample salivary antipyrine tests.

Vd (litres)

C-APT S-APT C-APT T-APT S-APT C-APT T-APT S-APTT-APT

Mean ± S.D. 0.645 ± 0.290 0.635 ± 0.277 0.633 ± 0.260 13.21 ± 4.33 13.20 ± 4.51 13.03 ± 4.02 34.39 ± 7.35 32.37 ± 5.43 33.29 ± 4.53

r
(Residual
variance)

vs
T-APT

0.980 (0.002) 0.998 (0.065) 0.963 (3.920)
C-APT

C-APT
vs

S-APT
0.930 (0.008) 0.946 (1.606) 0.423 (16.400)

C-APT (Conventional multi-sample method) T-APT (Two-sample method) 4 and 48 h values
S-APT (Single sample method) 48 h value only r correlation coefficient

TABLE IV. Antipyrine data of healthy volunteers calculated from multiple plasma sample and
two-sample saliva methods.

r Slope Intercept S2 Plasma (C-APT) Saliva (T-APT)
mean(S.D.) mean(S.D.)

tlj2 (h) 0.906 0.970 0.434 2.410 13.950 (3.640) 14.020 (3.900)
CL (ml/min/kg) 0.955 0.816 0.102 0.001 0.511 (0.161) 0.513 (0.146)
Vd (L) 0.877 0.697 10.180 5.261 31.980 (6.360) 32.360 (4.990)

C-APT 4 points T-APT 4 and 48 h values r correlation coefficient S2residual variance

In 9 subjects, antipyrine data obtained from four
plasma samples were compared with data from the best
among the two-sample method (4 and 48 hours). There
was no significant difference between their mean values.
Regression analysis showed that both methods were
closely correlated (Table IV).

The usefulness of the two-point antipyrine test was
investigated in 6 diabetic patients. Their t1/2,Vd and CL
values ranged between 9.3 and 24.0 hours, 31.6 to 50.5
litres and 0.42 to 1.2 ml/min/kg respectively.

These results suggest that the two-sample antipyrine
test is more accurate than the one-sample salivary anti-
pyrine test and is also useful in disease states. The one-

sample antipyrine test may not be useful in some disease
states where a change in Vd is expected. In patients with
chronic hepatic disease, especially in the presence of
reduced serum albumin concentration, the value of Vd
tends to be increased- but it is lower in patients with
chronic obstructive pulmonary disease? and cancer. 10 As
the Vd value is assumed in such patients, the one-sample
method will give unreliable pharmacokinetic values;
whereas in the two-sample test, the Vd value is measured
and gives more accurate and reliable data.

The estimation of antipyrine in saliva is preferable to
measuring it in plasma as the collection of saliva is a sim-
ple and non-invasive procedure. The two-sample salivary
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test offers a more convenient and economical method for
assessing hepatic microsomal enzyme activity. This
simplified method could be used in large-scale investiga-
tions such as population pharmacokinetics and in studying
the drug metabolizing capacity in various disease states.
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Blood transfusion services in Delhi
AMBIKANANU

ABSTRACT
In 1987 about sixty per cent of Delhi's total blood require-
ment of 120 000 units was met by non-commercial blood
banks. The rest was supplied by commercial blood banks.
This study reviews the working of 9 non-commercial blood
banks of which 8 are affiliated to the 8 largest hospitals
in Delhi. The majority have neither trained staff nor
adequate equipment. Blood collection and preservation
are not standardized and blood components are not avail-
able. There is no quality control. No formal teaching or
training programme exists in any of them and facilities for
recruiting voluntary donors exist in only one. There is a
need to set up a National Blood Transfusion Service as
recommended in the Seventh Five Year Plan. An outline
for a possible Metropolitan Blood Transfusion Service for
Delhi is suggested.
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INTRODUCTION
'In many developing countries blood transfusion services
are still insufficiently organized or wholly lacking." In
India, too, blood transfusion services suffer from poor
organization and a lack of standardization. The study
group on hospitals and health care, 1978 (Haldipur com-
mittee),? constituted by the Government of India,
observed: 'A deficient blood bank service leads to lowering
of standards and results in serious risks to patients' lives.'

The Hospital review committee for Delhi hospitals
1978-79 (Siddhu committee}' made the following obser-
vations about the All India Institute of Medical Sciences
hospital: 'The need for blood products is increasing in this
specialized hospital. Blood bank services are a weak
link in patient care '

A policy document on a National Blood Transfusion
Service for India was included in the Seventh Five Year
Plan which contained the following recommendationsr'


