




























































































































































































































































































































































































































































































































































































inhibitory effect on gastro-intestinal motility, increasing the
oil volume served only to increase the laxative action of the
oil.

Yamahira et al.(1978) considered that the dose volume
for lipid formulations for human clinical use should be
restricted to 0.5ml/capsule or as an upper limit 5ml/human. On
the basis of this they decided that 20pl/200g rat was a
suitable dose volume. In the present investigation an oil
volume of 30pl/200g, 10ml/70kg body weight was used. However,
such a scaling down of the dose volume on a body weight basis
is of limited use as it does not take into consideration other
important physiological factors such as, differences in the
basic rate of metabolism and the absence of a gall bladder in
the rat. It is therefore apparent that the effect of oil volume
on drug absorption should be carefully considered especially in
the design of experimental protocol.

" The plasma DDT concentration versus time profiles for
DDT administered in 30pl volumes of arachis.oil, liquid
.paraffin and Miglyol 812 did not exhibit the marked differences
that were observed between the 1ml volumes. However, there were
still distinct differences in DDT absorption from the oils
which can not be explained in terms of gastric emptying rates
and intestinal transit of the o;ls. Investigation of the
lymphatic absorption of DDT from this oil volume was
inconclusive and further studies are required.

The oral absorption of prednisolone from 30pl volumes of
arachis oil, liquid paraffin, Miglyol 812, aquecus ethanol and

water was found to be independant of the nature of the vehicle
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but dependant on the physical form of the drug. Higher levels
of plasma activity were achieved when the drug was administered
in solution rather than in suspension. It is probable that the
drug is sufficiently watér soluble to be absorbed directly from
the aqueous phase of the digestion mixture into the portal
vein. Therefore drug absorption would only be affected by the
presence of oils if the prednisolone partitioned more
favourably into one oil than another.

The lymphatic absorption of prednisolone was not
stimulated by the presence of arachis oil, Miglyol 812 or
liquid paraffin. Attempts to promote‘sélective lymphatic
absorption of prednisolone by synthesis of
prednisolone-21-palmitate, a more lipophilic structure, were
also unsuccessful, even when the ester was administered in 1ml
arachis oil. Further, the oral absorption of tritium was
reduced by administration with 3H-prednisolone-Z1-palmitate
compared with 3H-prednisolone. It was suggested that this was

because: -

a)prednisolone-21-palmitate was administered as a suspension

and prednisolone as a solution,

b)there is a difference in the intestinal absorption rate of
the two compounds, the absorption rate constant for

prednisolone-Z1-palmitate being less than that for

prednisolone,

c)ester hydrolysis must occur prior to absorption; this has
been demonstrated for a number of esters of natural compounds
absorbed via the lymph, as discussed in section 5.5.

For a drug to be absorbed into the lymph it has to be
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preferentially taken up against a far higher blood flow than
lymph flow, even in conditions of fat stimulated lymph flow.
One of the major criteria for selective lymphatic absorption is
lipophilicity, as discussed in section 1.5. It is likely that
lymphatic absorption may only be enhanced by co-administration
with oil if the molecule being considered exhibits selective
lymphatic absorption from a non oily environment. In the
presence of a suitable lipid the partitioning of such a
molecule into the lymph may be enhanced by lipid stimulation of
suitable conditions for lymphatic absorption, that is increased
lymph and bile flow, mixed bile salt micelle formation,
chylomicra synthesis and possibly increased membrane
permeability. DDT absorption was shown to be primarily via the
lymphatic route and in the presence of arachis oil, absorption
was enhanced. However, prednisolone was not selectively
absorbed inﬁo the lymph from an aqueous vehicle and lymphatic
absorption was not stimulated by administration in arachis oil.
Modification of drug molecules, for example by
ésterification, may promote selective lymphaﬁic absorption by
increasing lipophilicity. Kimbel (1961) sugggsted that steroids
esters not hydrolysed by intestinal esterases are transported
by the lymph to a greater extent than the corresponding free
compounds. However, Schedl (1965) concluded that except for
certain configurations these esters are rapidly split by the
intestinal mucosa. Carbonyl ester hydrolase found in the
pancreatic juice has been shown to be capable of hydrolysing
the ester bond of a variety of LCFA, including monoglycerides

and cholesterol (Barrowman & Borgstram 1968). In vitro studies
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with homogenised rat gut showed that the esters of steroid
hydroxyl groups at 3X, 3/5, 6/5, sec 17/5and 21 positions are
hydrolysed whereas steroids acylated at 11 and tert 1%g-andjér
OH groups tend to be stable (Janssen et al.1962). It would
appear that the lymphatic abéorption of drug molecules may only
be stimulated if the modified structure is stable within the
gastro-intestinal tract. Meli (1963) suggested that the
biological activity of testosterone propionate in rats was the
same as testosterone becausé the ester grouping was hydrolysed
prior to absorption. When 3H-testosterone-17-undecanoate was
adm;?igtered in arachis oil to rats, a large proportion was
metabolised in the intestinal wall and absorbed into the portal
vein, but the unmetabolised fraction and two metabolites
containing the undecanoate grouping, were exclusively absorbed
via the lymphatic system (Coert et al.1975). The lymphatic
absorption of ethynyloestradiol was found to be enhanced by
administration as ethynylestradiol cyclopentyl ether (Gianina
et al.1966). Similarly the oral absorption, as determined by
urinary excretion, of androstendione and proéesterone was
enhanced by administration of the 3-cyclopentyl enol ether form
of each steroid, it being suggested that this was due to
enhanced lymphatic absorption (Bruni et al.1966,1970). Thus the
addition of a stable lipophilic grcuping.to the steroid
structure increased the oral)lyﬁphatic absorption. However, the
biological activity of these modified steroids was not
investigated.

The potential for promoting lymphatic absorption by

increasing the lipophilicity of the drug molecule would appear
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to be limited by the following requirements:-

a)the modified drug molecule must be stable within the
environment of the gastro-intestinal tract,

b)following absorption the active drug must be rapidly released
and the pharmacological properties of the drug unimpaired,
c)the modified drug molecule must not be too large to be
absorbed across the intestinal mucosal membrane.

The potential of the lymphatic pathway for drug
absorption would seem to be limited, being applicable only to
highly lipophilic drugs or to pro-drugs which are suitably
modified to increase lipohilicity and are stable within the
gastro-intestinal lumen. Promotion of lymphatic absorption is
not due solely to enhanced lymph flow as previously suggested
(DeMarco & Levine 1969), as liquid paraffin and arachis oil had
similar lymphagogue effects. Further investigation is required
to determine whether the increase in lymphatic absorption of
DDT in the presence of arachis oil was due to stimulation of: -
a)bile flow,
b)mixed bile salt formation and/or membrane éermeability,
c)chylomicra synthesis.

Enhancement of drug absorption may be achieved by
retardation of gastro-intestinal motility following
administration of oils, and stimulation of this physiological

response may have far wider application than lymphatic

absorption.
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