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p REDNISONE is a potent adrenocortical

steroid that is offered for the palliative

treatment of rheumatoid arthritis and dis-

orders 0) niany organs. The antiinfiamma-

tory respomlse due to prednisone is gen-

erallv observed within the first 24 to 48

hours. Previous studies’ have shown that

tile rate of appearance of prednisone and

the nictabohite prednisolomle, as well as

(-1111leal effectiveness of the drug, correlate

with the in vitro dissolution rate of pred-

nisone from conimercial tablets. Partly be-

cause of the low solubility of the drug in

aqueous media. prednisone was listed as

one at the drugs susceptible to bioavail-

ability problems. I)iSanto and DiSante8

also discussed hioavailabihity and pharma-

eokinetics of prednisone. To our knowl-

edge. no studies have attempted to assess

time bionvailability of prcdnisone in the

presemiec of food, evell though tile drug is
often administered in situations where

food intake is not regulated. Food is

known to decrease tile rate of absorption

of many drugs and, sometimes, to decrease

the pei cent of the dose of drug that is

ultimately absorbed.’ In rare cases, food
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has been shown to increase the efficiency

of absorption of a drug.10’2

This article reports the results of a

four-treatment crossover study in which

two different commercially available tab-

lets of prednisone were given under fast-

mg and nonfasting conditions. These tab-

lets w-ere the slowest and fastest dissolv-

ing tablets both in vitro and in vivo of

eight different prednisone tablets tested

by Sullivan et aL6 The objectives of the

study were (a) to determine whether food

decreases, increases, or has no effect on

the absorption of prednisone; and (b)

whether the effect of food is greater or

smaller with a tablet that releases its coil-

ta med prednisone slowly or rapidly.

Methods

Four healtllv adult nlale volunteers be-

tvecn time ages of 23 and 28 years and

weighing 80 to 91 kg were selected. The

criteria for sub.ject selection utilized in

these laboratories have been previously re-

pomted.13 l)urimlg eachi phase of the cross-

over, each subject ingested 10 mg pred-

nisonc as two 5-nlg tablets of either tab-

let A or B. (Tablet A was C. T. pred-

nisone. 5 lug, 1)anbury Phmarmacal Inc.,

Lot No. 4539; tablet B was C. T. Meti-

eorten. Sehcring Corp., Lot No. 2ABB-

804.) A crossover experimental design

waS followed, alhowmg a one-week interval
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TABLE I

Treatment Schedule*

Subject
no. Week 1 Week 2 Week 3 Week 4

I AF BF BE AE

2 BF AE AF BE

3 AE BE BF AF

4 BE AF AE BF

AF = Danbury tablet given under fasting state; BF Schering tablet given

under fasting state; AE = Danbury tablet given immediately following heavy

break fast; BE = Scheming given immediately following a heavy breakfast.

between treatments. The treatment sched-

ule used is shown in Table I.

On the evening before each treatment

period, 1.0 mg dexamethasone was admin-

istered orally at 11:00 P.M. to each sub-

ject to suppress endogenous secretion of

cortisoi. The suppression was maintained

by admrnnistration of 0.5 mg dexametha-

sone 8 hours after the administration of

prednisone. Dexamethasone does not inter-

fere with the radioimmunoassay for pred-

nisohone.

In all studies tile subjects were required

to fast overnight from 10 P.M. the night

h)cfore prednisone administration. Within

tue first hour after arising in the morn-

ing, each subject drank 8 fi oz tap water.

Immediately before prednisone adminis-

tration, at time zero, 10 ml whole blood

was taken from tile forearm vein of each

subject and plasma was harvested. One

milliliter of this zero-hour plasma was

diluted either 1:10 or 1:50 (depending

upon dilution of future unknown plas-

mas) with water, and 1-mi aliquots of this

diluted plasma were spiked with 0, 0.4,

0.8, 2, 4, 6, and 10 ng prednisolone for the

calibration curve. The drug was ingested

with the aid of 6 fi oz tap water (fast-

ing treatments) or immediately following

a breakfast of two eggs, two slices of ham,

two siices of buttered toast, and a cup of

coffee with cream and sugar (nonfasting

treatments). Subsequently, 10 ml whole

blood was taken at 0.25, 0.5, 1, 2, 3, 4, 6, 8,

12, and 24 hours after dosing with pred-

nisone. Each sample was centrifuged as

soon as possible after collection; the

piama was placed in stoppered vials,

quick-frozen (-20#{176}C), and kept frozen

until just before assay.

The subjects were not permitted food

or beverage until 4 hours after prednisone

administration. Four hours after dosing

with prednisone, food and beverages were

allowed ad libitum. All samples were ana-

lyzed for prednisolone by the modification

of Sullivan et al.13 of the radioimmuno-

assay of Colburn and Buller.4 Plasma con-

centrations of prednisolone were calcu-

lated by inverse estimation using pa-

rameters of the least-squares line for a

logistic-logarithmic plot. In this type of

plot, ln{100.100 - B(X)/B(0)/B(X)/

B (0) is plotted versus ln C, where In

stands for natural logarithm, B(0) is the

per cent bound in the absence of pred-

nisolone, B(X) is the per cent bound at

the concentration C, and C is the con-

centration of prednisolone (ng/m) of

plasmila.

Results

Table II and Figure 1 summarize the

mean plasma concentrations. of pred-

nisolone. The coefficients of variation of
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Fig. 1. Average plasma concentrations of

prednisolone after oral administration of 10

mg predmmi.sone tablet A to fasting (A) and

non fasting ( .) subjects, and 10 mg predni-

sone tablet B to fasting (0) and non fasting

(.) subjects.
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TABLE III
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the means given in Table II are presented

in Table III. Table II also lists results

of analyses of variance (ANOVA) for

crossover design and results of Tukey’s18

multiple comparison

Discussion

The mean plasma prednisolone concen-

trations observed under fasting conditions

with tablets A and B in this study were

very similar to those reported formerly

with the same tablets by Sullivan et al.6

Results of Tukey’s tests,16 shown in Table

II, indicate that the treatment means of

AF and AE, and also of BF and BE, do

not differ significantly (P>0.05). Hence,

the differences observed are attributable

to differences in the release of prednisone

from the two different commercial tablets

and not to the effect of food versus fast-

ing on either tablet.

It is interesting to note that in two of

Coefficients of Variation of Average Plasma
Concentration of Prednisolone Given in Table II

Parameter

Coefficient

for

of variation (%)
treatment

AF AE BF BE

Plasma concentration (ng/ml) at

0.25 hmr 70.9 164. 119. 85.5

0.5 1mm 51.5 157. 79.2 46.1

1 1mm 83.4 113. 26.6 39.6

2 lmr 59.6 38.6 14.7 8.70

3 hr 16.4 26.1 22.8 13.0

4 1mm 12.5 17.3 33.8 24.3

6 1mm 18.8 12.2 31.0 17.2

8 1mm 23.3 14.5 31.4 34.2

12 hmr 38.5 17.5 27.0 34.5

24 hr 74.7 58.8 72.1 97.0

Peak plasma level (ag/nil) 7.5 20.1 25.5 14.6

Time of peak plasma level (hr) 29.5 27.2 46.2 66.7

Area 0-h2 hr (ng/ml/hr) 15.9 14.8 24.6 5.97

Area 0-24 hr (ng/ml/hr) 18.3 13.7 24.6 6.20

Half-life (hr) 27.2 6.7 14.8 26.2
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the subjects the presence of food in the

gastrointestinal tract produced lower peak

plasma concentrations of prednisolone

than under fasting conditions. In one sub-

ject, food appeared to increase slightly

the peak plasma concentration of pred-

nisolone compared with fasting conditions.

In the fourth subject, food appeared to

have no effect on peak plasma prednisolone

concentration.

Summary

Two commercial prednisone tablets were

studied which had previously been shown

by Sullivan et al.5’6 to have the slowest

and fastest in vitro rates of dissolution,

and the slowest and fastest rise to peak

plasma prednisolone concentrations in

human beings. The effect of food on the

absorption of these two tablets was studied

in a crossover study, which also repeated

the fasting conditions used by Sullivan

et al.6 Marked differences in mean pred-

nisolone plasma concentrations during

the 0- to 2-hour absorption phase were

observed between the two tablets again,

but food did not affect either tablet with

respect to mean plasma prednisolone con-

centrations.
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