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ABSTRACT

The lymphocytopenic effect of prednisolone was
measured and investigated as a possible index of form-
ulation efficacy. Blood samples were collected by finger
puncture in 10 volunteers two hours after the administr-
ation of 10 mg of prednisolone. Two tablet formulations
with marked difference in dissolution behavior were used,
Differential leukocytic counts were made on blood films,
suitably stained, The results obtained indicated a
measurable decrease in the lymphocytic count in each
volunteer two hours after drug administration. The
reduction in lymphocytic counts produced was in accordance
with the dissolution data. The highly significant inter-
treatment difference indicated that measurement of the
selected pharmacologic effect afforded good discrimination

between the slow and fast dissolving formulations.

INTRODUCTION

Glucocorticoids are commonly employed in therapy
for their antiinflammatory and immunosuppressive effects.

These effects cannot be quantitatively measured, The
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assessment of therapeutic effectiveness of oral cortico-
steroid formulations has, therefore, followed the trend
of biocavailability determination by blood level monitor-
ing l. In search for a simple and sensitive in vivo
method for testing the efficacy of prednisolone tablet
formulations, we have investigated the possible use of a

one-point lymphocytopenic effect determination.

EXPERIMENTAL

Two, 5 mg, prednisolone tablet formulations with
marked difference in their dissolution behavior were
tested., Treatment A tablets were prepared by direct
compression of prednisolone (Upjohn)-microcrystalline
cellulose (Avicel PH 101, FMC Corp.) 1:10 trituration

(t = 30 min,). The steroid was dissolved

60% dissolution
in methanol and deposited while stirring on the cellulose
by evaporating at room temperature, Drying and sieving
preceded direct compression. A market tablet product
(Deltacortril, Pfizer Misr, batch no. 12596001) served

for treatment B (t 44 min,).

60% dissolution
Ten volunteers, with no evidence of adrenal insuf-
ficiency or hyperfunction, participated in this study.
Subjects were asked to abstain from taking any medication
for a period of one week prior to each experiment. After
an overnight fast, each subject swallowed two prednisol-
one tablets, randomly from treatment A or B, with 100 ml
of water and received the other treatment one week later,
Blood samples were obtained by finger puncture at zero
time and two hours after drug administration during which

the subjects abstained from eating.

A drop of blood was spread into a thin, one-cell
thick film on a microscope slide and left to dry in air.
The film was then stained with a 0.1% methanolic solution
of Leishman stain (Prolabo, France) for three minutes.

The stain was diluted with water and set aside for seven
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minutes. The film was washed under running water and
left to dry in air. Differential leukocytic counts were
carried out by counting the relative numbers of the
different types of leukocytes in adjacent fields covering

a total of 100 leukocytes,
RESULTS

The differential lymphocyte counts before, and two
hours after administration of 10 mg of prednisolone in
treatments A and B are given in Table 1. The zero-hour
counts were within the normal range reported for lympho-
cytes (15-60%, ref. 2). Administration of prednisolone
in the A and B treatments resulted in a measurable
decrease in the lymphocytic count in each volunteer two
hours after drug administration. Percentage reduction
ranged from 16.3-88.5% for treatment A and from 6.6-48.0%
for treatment B. The observed reduction was statistically
significant in both treatments (t values, 0 vs 2 hr,
Table 1) and indicated a fairly high sensitivity of the

measured pharmacologic response to the dose administered.

The high initial lymphocytic counts permitted
detection of varying intensities of response two hours
after prednisolone administration. Figure 1 indicates
that the reduction in lymphocytic counts produced in
treatment A was greater in all subjects compared to B
and was in accordance with the dissolution data. The
highly significant intertreatment difference (t values,
A vs B, Table 1) indicated good discrimination between

the slow and fast dissolving formulations.

DISCUSSION
The present study provides preliminary data on the

possible use of the lymphocytopenic effect of prednisolone

as a parameter indicating formulation efficacy. This
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TABLE 1

Differential Counts of Lymphocytes Before, and Two Hours After
Oral Administration of 10 mg Prednisolone to 10 Volunteers.

Subject Treatment A Treatment B

Ohr. 2hr. % reduction Ohr. 2hr. % reduction

1 43 36 16.3 4o 34 15.0
(M,41,82)2
2 51 23 54.9 59 35 4o.7
(M,25,65)
3 48 32 33.3 51 46 9.8
M,27,77)
4 55 26 52.7 57 52 8.8
(M,25,82)
5 43 23 46.5 35 26 25.7
(M,27,72)
6 50 34 32.0 70 57 18.6
(M,35,78)
7 41 22 46.3 30 22 26.7
(M,38,75)
8 26 3 88.5 25 13 48.0
(F,40,55)
9 56 34 39.3 61 57 6.6
(F,26,57)
10 48 38 20.8 42 37 11.9
(F,26,70)
Mean, 46.1 27.1 k3.1 47.0 137.9 21.2
(SE) (2.7) (3.3)7 (6.5) (4.7) (4.8) (4.4)
t value e
0 vs 2hr 8.5(>99.9%) 4.7(>99.5%)
t value
A vs B —— 5.1(>99.9%)

a, Sex, age, body weight.
b. Standard error of the mean.
c. Significance level.
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FIGURE 1

Lymphocytic Counts Two Hours After Oral Administration of 10 mg Prednis-

olone to Volunteers According to Treatments A and B. Bars Denote the
Standard Error of the Mean.

approach was encouraged upon reviewing the pharmacodynamic

profile of the lymphocytopenic effect in relation to the

therapeutic effects of prednisolone.

Associated with the antiinflammatory and immuno -
suppressive effects of prednisolone and other cortico-
steroids are changes in the lymphoid tissue which are
characterized by decreased tissue mass as well as dissol-
ution and decreased production of lymphocytes, hence the
term lymphocytopenia 3. The lymphocytopenic effect of
different corticosteroids closely parallels their
potency 3. In case of prednisolone, the lymphocytopenia
has been considered indicative of the intensity and
duration of the antiinflammatory and immunosuppressive
effects of the drug 4. It was, therefore, felt that

measurement of the lymphocytopenic effect of prednisclone
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could provide direct information about the therapeutic
effectiveness of its formulations. Endogenously secreted
hydrocortisone can also produce the same effects on lympho-
cytes. However, the quantity required to produce such
effects is much greater than that normally secreted by

5

the adrenal cortex ~.

Concerning the reported time course of the lympho-
cytopenia resulting from prednisolone administration,
the effect is of a dynamic nature as demonstrated by the
immediate change in the lymphoid tissue 3. Following a
single dose of prednisolone, given orally or intravenously,
the lymphocytopenic effect occurs one hour later and
reaches a maximum in 2-4 hours. The effect persists for
6-12 hours 3 and may still be detected 72 hours after
drug administration 4. In the present study, the selected
pharmacologic effect was measured at its reported peak
time of 2 hours. This was considered sufficient to
address the question of whether or not measurement of
lymphocytopenia can provide information on the relative

efficacy of prednisolone formulations.

It is felt that the approach of monitoring the
activity of prednisolone formulations through measurement
of the lymphocytopenic effect is worthy of further
investigation. The ease of performing blood counts and
the lack of inconvenience to voluteers were notable advan-
tages. Establishment of quantitative correlation between
the degree of lymphocytopenia and the administered dose

will be of value in this respect.
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