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INTRODUCIION

Th.ere are several facte supp.rting the view
thaet certain endogenous metabolites ol tryptophen {O-hydro-
iyemines) wuy pct us cul'cinogens. 1t has been known since
189% by Hehn that the occurrunce ol bledder caucer i
agBociated with exposulv to chumicels in the dye industry.
Later etudies have indicated thut 2-naphthyluming benzidine
(Cese, Hoster, dcDongld und Pearson, 1954) and 4-aminodi-
phenyl (Melick, Zscua, Naryks, Megeru and ®heller, 1956) aTe

carcinogenic for the human urinary bladder.

Animal experiments heve further suggestcd that
the bladder carcinoge are O-hydroxyemine aetabolites lite-
rated in the urine from aromatic smines (Bonser, Clayson,
Jull and Pyrah, 1952, and Bonser, Bradshaw, Clayson and Jull
1957) -

Boman and Stromback (1947), were the first to
observe that patients with spontaneous bladder cancer
axcreted unindentified diazotizable aromatic amines in the
urine, snd they suggested that tryptophan metabolites might

be carcinogenic.
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Cancer wes inducod in a significent proportion in thuso
animals. Of these ocompounds 3-hydroxysanthranilic acid is
the compomnest and most ebundant in humun urine. It 1s
ulsw gnown that most of the dissotisable aromatic amines
An humen urine are tryptophsn metabolites (Brown & Price
19%6) .

Urine of patients suffering from bladder
cancer contains increased quantities of 3=-hydroxy-anthrani-
lic scid, ¥-hydroxy-kynurenine, enthranilic acid end
kynurenine (Boylend & Williame 1955).

Price, Wear, Brown, S8atter & Olson 11960),
also made quentitative meegurement of urinary tryptophen
metabolites and found thet about helf of the group of 41
patients with bladder cancer exoreted abnormally large
quantities of kynurenine, acetyl-kynuremine, kynurenic acid
and 3-hydroxy-kynurenine.

Quagliariello, Tancredi, Pedele, &
Baccone (1961) detected 3-hydroxy-amthramilic soid in the
urine of 47 patients suffering from bladdexr camncer, (using
peper chromatographic methods).

The sesociation between tryptophen aecta—
bolim mﬂ cancer of sites other than the urinzxy bladder
is not elaar aml m inveati.gntors have found a poesible
reletionship between tryptophm metabolites and malignancy
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at these sites. (Bonscr, Bradshaw, Olayson, Jull & Pyrah
(1960), Browm, Price & Wear (1953}, and Prico, Brown,
Curreri and dclver {1955) and Price, Wear, Brown, 8Batter
and Olson (1960).

Although indugtrial exposure to aromatic
smines eppears to scoount for human bledder tumours aany
cases oocur in patients with no history of exposure to
known environmontal factors. Howeger, Bman & Strombeck( 194
presented evidences that patients with spontaneous bladder
tumours excreted clevated levals of aromatic smines in the
urine. Similarly, Brackenridge, (1960) hes found
that tho mesn total serum tryptophan level in malignancy
is significantly higher than that of normal persons.

Purthermore, it has been shown that in
the dog end rat and in man, all of which are subject to
carcinoma of the urinary bladder, aignificant smount of
carcinogenic tryptophan urinery metabolites are excreted
(Browa & Price, 1956); while in the cat, which does not
excrete these metmbolites of tryptophan in the urine, no
cercinomas of the bledder were reported (Eloom, 1954) »
Pnis is of more interest when one realises that the cat

-f -
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hss the encyme system required to form S=hydroxy-kynurenine
from tryptophan (Allen, Boyland, Dukes, Horning and Watson,
1957) .

Purtheramore, it was recently found that
the cow, which in some sreas of the world shows & high
incidence of carcinoma of the bladder (Pamukcu, 1957), sleo
excreted large eacunts of kynurenine and 3-hydroxy kynurenine

in the urine (Pamucku, Price, Browm, 1959).

Price (1958) indicated that if the tryptophan
me tabolites were involved in the psthdgenuin of spontanecus
bladder cencer, it is very unlikely that they could be a
faotor in mors than about half of the 47 patients studied by
him and he expected other setiological factors in addition
to 2-naphthylamine, benzidine end aromatic emine formed fron
tryptophan., Thus, the f act that only about half of the
patients with bladder oancer had abnormal tryptophen metabo-
lites cannot be regarded as evidence thet tryptophan metabo-
lites may not he 2etiological factors in *gpontaneousa”

bladder cancer.

Yhe fact that patients with certain other
types of cancer, and patients with seleroderma, porphyria,
or disseminated lupus erythromatosus have a similar type of
disorder of tryptophen metabolism indicates thet this
 respease to tryptophan is Mot SpeCific for blsdder cancer
(Price 1958). | ' ' ' -
-/ -
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One in feot expects, therefore, thit if these tryptophan
asetabolites dre ocstoinogetic; patients with eclerdoderss,
porphyria, and disseminated lupus erythrosstosus should
develQp bladder cancer. B8ince the latent period in
industrial bdladder cancer in man averages sbout 17 years
(Case, Hosler, MoDonald end Pearson, 1954) it is possible
that patiente with socleroderma, porphyrie and disseainated
lupus erythromstosus might not survive lang enough to

develop bladder cancer.

If the latent period of bladder tumour induced
by tryptophan mstabolites wes es long as the latent period
for the induction of industrial bledder cancer, the
interpretation of data concerning tryptophan metsbolites
in the urine of patients with bladder cancer would bhe more
difficult, i.e. it wuld be of interest to know the
concentration of tryptophen metebolites in the urine of
theess patients during the 15 to 20 years befare the
appaaremce of the bladder cancer. If abmorwal metebolites
wore dud to genmetic factor it would mot be likely to revert
to normal, howbver, if the metabolic almorsality due to
nutritionnl feeters, it is likely that such patients would

revert to mrml metabolism after suitable dietary chﬂ‘e-

- / - . . . . e
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The high inoidence of bladder csnocer in
petients with urinary bilharziseis in Egypt, Hashem
(1961) , Perguson (1911}, Hashem (1947) and Hashem, Zaki
and Hussein (1961), dbou El-Nasr (19 ), prod ded us
with a unique opportunity to investigate the pattern of
tryptophan metabolism in Egyptian ohildren sged from 6 to
14 years who invariably aight develop cancer of urinary
bladder 20 years later on. It ie quite well known that
the highest percentage of incidence of cancer urinary
bladder in bilharsial patients in Egypt was around the
third end the fourth decade, (Makar, 1955, El-Bebai, 1961,
Heshem, 1961 and El-Mofty, 1962). In Rgypt, Makar (1955),
dashem (1961), reported that the maximum age incidence in
bilharzisl bladder cancer is in the 3rd and 4th decade while
in the non-bilharsial bladder cancer in Egypt, the maximum
incidence was in the 4th snd 5th decades (Hashem 1961).

In European or &merican patients where there
ig no bilharsial infestation, the maximal sge incidence
je in the 6th and 7th decede (B1-Sebai, 1961). Moreover,
a history of repeated bilharsial infection of hladder
often precedes the omaset of cancer by an interval not less
than 10 years (Hashem, 1961). Such a peculiar #ge aistri-

bution wes cxplained by Heshem (1961), by the fact that -
the great majority of bilharsisl patients coantect this

-/ -
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diseass during ¢hildhood: the disease beoome chronic due

to etecerdation by repeated infections.

In view of the fact that changes in the
pattern of tryptophan metabolism might be due to lack of
nutritional elements, mainly the vitemins which act as &
co-enzymes in aany steps in the metadolism of tryptophan,
or due to intersction of the bilhargial toxines, or the
antibilharzisl drugs with these engymes, & short account
on the tryptophan metabolic pathway and the influencing

engyms system concerned in the process should be discussed.
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TRYPTOPHAN L3TABOLISM URDER
e JIQBNAL COMRITIONS .

Tryptophan is the only smino socid
containing am indol nucleus - it is an essential amino
acid. The metabolic pathway of tryptophan is showmn
diegranstically in Pigure 1.

Gne of the main pathways for the metabolic
break down of tryptophan begins by conversion of the
smino scid to kynureaine. Mehler & Knox (1950) reported
that Xynurenine was formed from tryptophan snd this
reaction which was done by the liver homogenates needs
02. fhe ensyme tryptophan pyrolase was involved in this
direct tranafer of geseus 02 to tryptophan. Tanako &
Inox (1959) have studied this ensyme aystem in liver and
reported that it consists of two reactions, the first
produces opening of pyrole ring and oxidation of trypto-
» by the ensywme mentioned
(n-ypm meo;ma. In the second stage formyle

kynurenine is hydrolyszed to kymurenine, with the libera-
tiom of formate as a bi-product.

_Yorsyle kynurenic is rapidly comverted to

repine so that updoer normal copditions formgle .

-/ -
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