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The oxidative enzymes which meta
bolise drugs and foreign substances are 
associated with the ~ndoplasmic reticulum 
of the parenchymal liver cell. Their phy
siological role in "detoxication" appears 
to be related to the change in polarity 
which they bring about in the case of lipid 
soluble compounds before these can be 
eliminated through the renal tubule (Bro
die, 1964). Ring hydroxylation of aromatic 
molecules is the main mechanism whereby 
this change in solubility is effected; at the 
same time hydroxylation renders the com
pound susceptible to further modification 
through conjungative processes. The en
zyme systems. reside in the pellet re
sulting from high speed centrifugation 
(100,000 x g) of the mitochondrial super
natant of liver homogenates. This pellet 
which constitutes the microsomes consists 
of membranes with or without ribosomes; 
the oxidative activity is associated with 
the smooth membranes (Ernster et a!., 
1962). 

The effect of treating experimental 
animals with various drugs on the yield 
of oxidation products of other pharmaco
logically active substances has been re
viewed (e.g. Conney and Burns, 1962). This 
paper will summarise the effect of pre
treatment on indole metabolism with par
ticular reference to lipid soluble trypta
mines which are 6-hydroxylated (Jepson 
et a!., 1962) by a liver microsomal system 
requiring reduced nicotinamide adenine 
dinucleotide phosphate and molecular 
oxygen in common with the drug metabol
ising enzymes (Jaccarini, 1966). 

Methods 

Wistar albino rats and English white 
rabbits were injected intraperitoneally 

daily with inducing agent in a suitable 
solvent. Controls were given solvent only. 
The animals were kept on normal diets 
with free access to water. After the last 
injection they were starved for 24 hours 
and killed. Microsomes were isolated 
according to Mitoma et a!. (1956), and 
incubated with substrate in the presence 
of NADP, nicotinamide, ATP and Mg ions 
in pyrophosphate buffer pH 7.2 at 37.5 C 
for one hour in open vessels. 6-Hydroxy 
products were estimated through the pink 
colour (515 millimicron) given by the 
deproteinised incubate with diazotised 
sulphanilic acid. For "in vivo" work, the 
animals were kept singly in cages and the 
urines were collected after 5 hours and 
after 24 hours from each injection. Meta
bolites were identified and their abundance 
estimated by thin layer chromatographic 
techniques. 

Results and Discussion 

All the agents used had a stimulating 
effect with the exception of ethionine in 
combination with methylcholanthrene and 
carbon tetrachloride (Table I). Ethionine 
is a known inhibitor of protein systhesis 
through its effect or. liver ATP (Villa
Trevino et a!., 1963). Carbon tetrachloride 
in dosage as used by Cameron and Karu
naratne (1936) destroyed all the hydro
xylating capacity with respect to diethyl
tryptamine. 

Normally poor substrates for 6-hydro
xylation such as acetyltryptophan were 
the ones which suffered the greatest sti
mulation with phenobarbitone. The same 
effect was obtained in the case of the 
carcinogenic hydrocarbons, benzpyrene 
and methylcholanthrene; whilst trytamine 
is normally a poor substrate for rat 
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TABLE I 

The Effect of Pretreatment on "in vitro" Hydroxylation 

Pretreatment 

Phenobarbitone 
Phenobarbitone 
Phenobarbitone 
3,4-benzpyrene 
3,4-benzpyrene 
3-methylcholanthrene 
3-methylcholanthrene 
Tryptamine 
Tryptamine 
Ethionine and 

3-methylcholanthrene 
Testostrone 

Carbon Tetrachloride 

Animal 

Rat 
Rat 
Rat 
Rat 
Rabbit 
Rat 
Rabbit 
Rat 
Rabbit 

Rat 
Rat 
(female) 
Rat 

microsomes, it is very active with rabbit 
microsomes and the opposite effects hold 
for the alkyltryptamines; Table I shows 
the reciprocal stimulatory effect on the 
normal species dependent substrate acti
vity. It is possible, therefore, that both 
phenobarbitone and the polycyclic hydro
carbons improve the penetration of poor 
substrates to the active site of the enzyme. 

The effect of testosterone indicates 
that some simibrity between the inter
action of indolic substrates and steroids 
with the microsomel system might exist 
especially since phenobarbitone is known 
to enhance the hydroxylation of testo
sterone (Conney and Klutch, 1963) and 
other anabolic steroids. 

Both tryptamine and diethyltrypta
mine (Table II) stimulated their own meta
bolism. 

No single mechanism can be postul
ated for the inducing effect of the various 
substances used. In many cases liver en
largement occ'utred accompanied by the 
proliferation of the smooth endoplasmic 
reticulum (Orrenius, 1965). However, 
anabolic steroids do not produce liver 
enlargement (Fouts, 1963). Moreover, dif
ferential enzyme stimulation also occurs 
(Creaven et al., 1964). The general finding 
that a drug is capable of stimulating its 

Substrate Percentage 
Stimulation 

Tryptamine 
of Hydroxylation 

22 
N, N-diethyltrhptamine 
N -acetyltryptophan 
Tryptamine 
Tryptamine 
N, N-dimethyltryptamine 
N ,N -dimethyltryptamine 
Tryptamine 
Tryptamine 

Tryptamine 
N, N-diethyltryptamine 

N, N-diethyltryptamine 

18 
31 
25 

7 
5 

34 
41 
12 

o 
25 

complete 
inhibition. 

own metabolism affords a rationalisation 
of tolerance and sensitivity. It is likely that 
drug interactions will be explained at the 
level of microsomal activity and predic
tions will be made on this basis. 

TABLE 11 

The Effect of Pretreatment 
on Urinary Hydroxy Metabolites 

in the Rat 

Day Treatmenc 

1st N, N-diethyltryptamine 
2nd N, N-diethyltryptamine 
3rd N, N-diethyltryptamine 
4th N, N-diethyltryptamine 

1st 3-methylcholantrene 
2nd 3-methylcholantrene 
3rd N, N-diethyltryptamine 
4th N, N-diethyltryptamine 
5th N, N-diethyltryptamine 

Summary 

Relative 
Abundance 
of Hytj~oxy 

Metabolites 

+ 
+ 
++ 
++ 

++++ 
++++ 
+ 

Stimulation of indole 6-hydroxylation 
"in vivo" and "in vitro" is effected through 
the administration of phenobarbitone, 
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polycyclic carcinogens and 6-hydroxyiase 
substrate to rats and rabbits. 
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(This oration was delivered on St. 
Luke' Day 1966, under the auspices of 
the Malta Branch of the British Medical 
Association. The Branch has, since a num
ber of years, invited an eminent layman 
to address it on this occasion.) 

There are three things I should like 
to say before I begin my talk - "Science 
(mainly medical) and Literature 
(mainly mediaeval)." First, how highly 
pleased and deeply honoured I am to have 
been invited to deliver the St. Luke's lec
ture to the Malta Branch of the British 
Medical Association. Secondly, how fitting 
it is to be able to dedicate a medica-liter
ary lecture with such a title and such a 
content to St. Luke - himself the doctor
evangelist who is remembered more for 
his writing than for his doctoring. And 
thirdly I would ask you to bear with me 
if I seem to have a bee in my bonnet about 
this particular topic: for months I have 
been looking for an excuse - and :l cap
tive audience - so that I could deliver 
this particular lecture. And now that both 
the occasion and the audience have been 
given to me, I have some qualms that 

those of you who anticipate an amusing 
talk of popular appeal are going to be 
sadly disappointed. But I had no hesitation 
in picking my subject. Contacts between 
medicals and literati are few in the pre
sent age; Brett Young and Cronin gave 
up practice when they became writers. 
Indeed, I had an experience, a couple of 
years ago, that will show how far apart 
medicine and literature have grown. I was 
meeting my External Examiner at the air
port when one of my medical colleagues 
was meeting his. He introduced him to us 
as a scholar eminent in the field of Bru
cellosis, "What's that?" asked my exter
nal examiner, "Is it a disease of sprouts?" 

What I have done, therefore, is to go 
straight back to the 14th century, when 
all forms of intellectual activity were much 
more closely integrated than they are to
day, over-specialisation had not yet reared 
its ugly head, and t.he complete man was 
not eXgected to be a scientific ignoramus 
just because he was a literary genius. And 
I have chosen for my starting-point Chau
cer's portrait of the Doctor in the General 
Prologue to the Canterbury Tales. From 




