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stituted phenylacetic acid or to undetected, possibly 
aliphatic, metabolites) were impaired; in this event a shift 
towards transamination would only be apparent. On the 
other hand a real shift would result if decarboxylation were 
impaired, thus forcing metabolism through the trans
amination pathway. 

Such an impairment might again result as a consequence 
of liver damage. We wish to direct attention, however, 
to the possibility that the metabolic pathways of tyrosine 
and DOPA may not be entirely independent and might 
well be subject to mutual interference. Enzyme systems 
participating in the metabolism of aromatic amino-acids 
seem frequently to be susceptible to inhibition by com
pounds structurally related to their substrates. Aromatic 
pyruvic and lactic acids seem to be particularly potent 
in this respect and members of this group have been shown 
to inhibit the activities of p-HPPA oxidase•, tyrosine 
transaminase• and DOPA decarboxylase10 • In melanoma 
any of numerous inhibitory effects might be operative 
and these rather than, or in addition to, liver damage 
might account for the findings. 

Although the data are as yet meagre, other observations 
suggest that abnormalities in the metabolisms of tyrosine 
and DOPA may be closely linked. It has been previously 
reported 1 that detectable quantities of urinary VLA 
are usually associated with a high excretion of p-HPLA. 
Furthermore, one of the most puzzling features of Medes's 
classical case of tyrosinosis 11 is the claim that the subject 
excreted DOPA when fed tyrosine and tyrosine and 
p-HPP A when fed DOPA. Although the experimental data 
cannot be accepted unreservedly because of the problems 
created by dietary control, identity of the DOPA isolated 
and apparent absence of DOPA metabolites, an explana
tion in terms of mutual interference seems as attractive as 
any other. It may be noted that if our speculations on 
these lines are correct, then simultaneously increased 
excretion of DOPA and tyrosine metabolites would not 
necessarily imply increased production of DOPA, although 
this undoubtedly occurs in melanoma. 
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Spontaneous Tumours in Howler Monkeys 
DURING 1965 we conducted post-mortem examinations on 
292 free ranging howler monkeys (Alouatta caraya, 
Humboldt, 1812) 1 and found fourteen tumours (Table 1). 
In a recent review of spontaneous malignant tumours in 
non-human primates, Kent 2 reported forty-nine cases 
in eighteen species, but none were found in Alouatta. 
Houser et al.3 have found benign adrenal adenomas in 
Alouatta villosa of Panama. 

In Alouatta caraya we found cortical adenomas of the 
adrenal glands in eleven animals. The neoplaEms ranged 
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in size from I to 20 mm, and in all cases only one node 
was found. The tumours were encapsulated by a fibrous 
capsule and occasionally compressed the adjacent adrenal 
cortical tissue. The cells of these adenomas were arranged 
in a columnar pattern, similar to that of the zona fasci
culata, and did not show pleomorphism or giant nuclei ; 
occasional normal mitotic figures were present. 

A testicular seminoma was found in one adult male 
weighing 5 kg (ref. 4). This tumour consisted of a solid 
whitish grey node, measuring 8 mm in diameter, which had 
no sharp demarcation from the normal testicular tissue. 
Microscopically, this case presented the monocellularity, 
the stromal pattern and the focal lymphocytic infiltration 
which are commonly found in human seminomas. The 
tumour cells were moderately large and polyhedral with 
hyperchromatic nuclei. There was moderate mitotic 
activity; in the peripheral portion of the neoplasm 
atypical mitotic figures as well as necrobiotio seminiferous 
tubules were observed. No metastatic lesions were 
observed in the abdominal and inguinal lymph nodes, or 
in the abdominal and thoracic viscera, nor were metastatic 
lesions seen in survey films of the skeleton. This is the 
fourth malignant testicular tumour on record and the 
second sominoma found in non-human primates. 

Table 1. TUMOURS FOUND IN WILD HOWLER MONKEYS (Aloi,atta caraya) 

Group 

Prepnberal 
Postpnberal 

Number of 
animals 

3 I' 
Males 

43 
131 

20 0 
98 Seminoma (1) 

Alveolar lung car
cinoma (1) 

Adrenal adenomas (5) 

:Females 

0 
Adrenal adenomas (6) 
Renal adenoma ( 1) 

A type of lung neoplasia found in one adult male 
howler monkey has not been previously reported in non
human primates. The tumour was believed to be an 
alveolar carcinoma; it was situated in a peripheral location 
and was classified as a nodular form. The alveolar walls 
were lined by a single regular layer of cuboid epithelial 
cells, and mucin-secreting activity was detected. No 
metastasis was found. 

A renal adenoma was found in the medullary portion 
of the kidney of one adult female. The tumour, approxi
mately 3 mm in size, showed tubules and cysts, lined by 
epithelial cells. No papillary projections were observed. 

Our findings raise a number of questions. We found 
no neoplasms in prepuberal animals, and this is in accor
dance with findings of other observers with other non
human primates in studies dealing mainly with young 
animals. Adrenal adenomas similar to those observed in 
Alouatta caraya have also been described in Alouatta 
villosa•; it is interesting that these tumours are frequent 
in this genus as in man but not in the common laboratory 
primate, the rhesus monkey. The overall incidence of 
malignant tumours in the present series is less than 1 per 
cent, but the occurrence of two cancers in 131 adult 
males, which is more than one would expect in a human 
population of comparable age, raises the possibility that 
this species may be unusually prone to cancer. It also 
seems to be higher than the percentages reported by 
others in other non-human primates. 
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