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miles to the south, and as far east as Caledon Bay on 
the Gulf of Carpentaria. The increase was so rapid 
that by 1885 it was estimated that there were six 
thousand buffaloes on Melville Island and about sixty 
thousand on the mainland. 

The water or Asiatic buffalo, Bubalis buffelus, is a 
powerful animal, more than five feet high and almost 
ten feet long. It is heavily built, has short powerf~l 
legs with white fetlocks and large hoofs, a ~hort ~ail 
and brown hair on an ashy-grey to blackish hide. 
The immense, hollow and sharply pointed horns may 
be crescentic in shape or develop into several spirals. 
The wild herds do not roam far afield from where 
they were born, their spread through the country in 
small herds being gradual as their numbers increase. 
They stay near water, in which they will stand for 
hours side by side, with only the wide muzzles and 
horns of their long heads uncovered. The bulls fight 
for control of a herd of cows in the autumn mating 
season, and old bulls unable any longer to hold their 
own with their younger rivals become wandering 
outcasts of an extremely dangerous nature. A cow 
bears one calf each year. The bulls will charge a foe 
threatening the herd. 

This buffalo is a native of north-eastern India, 
where wild ones cause considerable damage to crops. 
It has a reputation for being the most dangerous 
animal after the tiger, and is always shot by hunters 
from an elephant. Hunting began in Australia in 
1885, but after 1905 the great and uncontrolled 
slaughter of the beasts soon depleted the herds 
perilously and the Government took steps to save 
them. Permits are now issued for hunters to operate 
in a defined area. They are allowed to shoot a quota 
of bulls, but no cows. In recent years between six 
and eight thousand buffalo skins have been marketed 
annually for heavy machinery belts and similar uses, 
at an average price of between £5 and £6 per skin. 

The hm1ting of buffaloes in western Arnhem Land 
is a dangerous and strenuous job, carried out in the 
dry season. It demands great horsemanship, skilful 
shooting and endurance above the ordinary. In the 
past, the ruthless depletion of the herds, the employ
ment of natives who get little reward but disrupted 
lives, added to its undesirable nature ; these defects 
have now been rectified. As the dingo is the only 
natural enemy of the buffalo in Australia, the shooting 
of a specific number each year is essential or the 
herds would expand beyond the country's resources 
to sustain them. 

MICROWAVE AMPLIFICATION BY 
STIMULATED EMISSION OF 

RADIATION 

ANEW instrument called the 'maser' (microwave 
amplification by stimulated emission of radia

tion) has been invented by Prof. C. H. Townes, of the 
Physics Department, Columbia University, for which 
the claim is made that it enables time to be measured 
with an accuracy of one part in 10n. The 'clock' 
used is an ammonia molecule which radiates an 
electric dipole spectrum as a set of lines of about 6 mm. 
wave-length and, as used in the instrument, maintains 
its frequency to the above order of magnitude. This 
would be sufficient to enable it to measure variation 
in the rate of rotation of the earth. 

According to the details issued by Columbia 
University, the instrument consists of a molecular 

beam of ammonia molecules which are excited in an 
electric field and then pass into a tuned cavity
resonator, where they induce each other to radiate 
by negative absorption (in effect, giving a form of 
chain reaction). In this way, all factors causing 
broadening or displacement of the line emitted are 
reduced to a minimum. It seems that the method 
of use is to extract by means of wave-guides the 
radiation emitted by two 'masers', tuned to different 
but adjacent frequencies by the ammonia spectrum. 
When mixed, the beat frequency can then be 
counted electronically. The 'maser' is also claimed by 
its inventor to be very effective as an amplifier. 
The signal is fed into the resonant cavity, and a 
molecular beam, too weak to cause a complete chain
reaction, is introduced. The signal controls the rate 
of emission of the radiation, again by negative 
absorption, and, it is stated, the system is almost 
completely free from noise. Thus it would be very 
useful for amplification at millimetre wave-lengths. 
A limitation, however, would appear to be that the 
device is scarcely tunable. The only frequencies 
available are tho half-dozen or so lines of the ammonia 
molecule, all in the 6-mm. region of the spectrum, 
and the lines of other chemical compounds. It is 
not stated what sort of a total band may be expected 
ultimately to be covered by the frequencies of various 
compounds. 

The 'maser' is not the only time-measuring device 
using microwave spectra of molecules. The alterna
tive method is to use an absorption technique, tuning 
a conventional oscillator on to exactly the molecular 
frequency. But Prof. Townes claims that this method 
is considerably less accurate. As at present built, the 
'maser' is a fairly large device, a few cubic feet in 
volume, but Prof. Townes suggests that this can be 
considerably reduced. He proposes that, apart from 
being used as an accurate clock for experimental 
work on the earth's rotation period, it might also 
serve as a frequency standard for radio frequencies 
generally. This would certainly give greater accurncy 
than the usual quartz crystal, but it is doubtful if 
this is required, and the method would be less 
convenient to use, except perhaps in the region of 
centimetre waves. 

MYXOMATOSIS OF RABBITS 

T HE second report of the Advisory Committee 
on Myxomatosis* follows fairly soon after the 

first report (see Nature, 173, 856 ; 1954) and records 
that this disease, which appeared in Kent, Sussex, 
Essex and Suffolk in 1953, had, by the end of 1954, 
spread to every county in Great Britain except 
Selkirk. It had appeared as far north as the Orkneys, 
but its spread was most marked in southern England 
and in Wales, only isolated outbreaks occurring in 
northern England and Scotland. A map issued with 
the report shows the extent of the distribution of 
the disease at the end of 1954. In Europe the disease 
exists in France, where it has resulted in the virtual 
disappearance of rabbits over large areas, and in 
Belgium, Luxembourg and elsewhere. It also exists 
in Ireland. 

In view of reports that symptoms resembling those 
of myxomatosis have been reported in animals other 

• Ministry of Agricnlture and Fisheries-Department of Agriculture 
for Scotland. Myxomatosis : Second Report of the Advisory Com• 
mittee on Myxomatosis. Pp. ii+6+1 map. (London: H.M.S.O., 
1955.) ls. net. 
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than the rabbit (sheep, cats, dogs, hedgehogs, etc.), 
the Committee says that there is no evidence that 
the disease can infect man or any animal other 
than the rabbit. It causes rabbits "much dis
comfort and distress", but the animals continue to 
feed until they die, and the Committee is unable to 
decide whether they suffer pain. They display the 
symptoms for about a week. The Committee com
mends the efforts of those who try to kill rabbits 
affected. The disease is not usually spread by air
borne infection, nor by contamination of herbage. 
It is spread by contact ; and, in Great Britain, by 
the European rabbit flea, which may be disseminated, 
when it is capable of transmitting the disease, by 
crows, magpies, buzzards, gulls, foxes and p erhaps 
other predators and scavengers which feed on the 

CHEMICAL SYNTHESIS OF 
PORPHOBILINOGEN 

Synthesis of Porphobilinogen and iso-
Porphobilinogen Carboxylic Acids 

PORPHOBILINOGEN, a substance present in the 
urine of sufferers from acute porphyria, was first 

isolated by W estall1 and ascribed the structure 
(I, R = H) by Cookson and Rimington•. In the 
course of an investigation of amino-acids with a 
pyrrole nucleus, we have synthesized carboxyporpho· 
bilinogen (I, R = CO 2H) and the isomeric tricarb
oxylic acid (II), which we propose to designate 
iso-porphobilinogen carboxylic acid. 

diseased rabbits. Mosquitoes, which are the 
principal vectors in Australia, have not, so 
far, played much part in spreading the disease 
in Great Britain, except in some coastal areas. 

HO2C.CH2.CH2-II -fH2.CO2H 

R""' / CH2NH2 

N 

HO2C.CH2.CH2I-I -fH,.CO,H 

H,N.CH,""' / CO2H 
N 

It is possible that, if summer in 1955 is 
more favourable to mosquitoes, they may 
play a greater part. Rabbits develop an 
immunity, but this is not permanent and is not 
passed on to the offspring ; probably less than 1 per 
cent of rabbits in Great Britain developed immunity 
in 1954. Nevertheless, the number of immune sur
vivors may increase in the future, and these may be 
able to re-establish rabbit populations. It is there
fore best, the Committee thinks, to kill as many 
rabbits as possible now, and it commends the organ
ized efforts now in operation to this end and recom
mends that they should be augmented and given 
Government help. The Committee expects the 
disease to spread still more in 1955 and to kill far 
greater numbers of rabbits then. The critical time 
for the disease will probably be the winter of 1955-56, 
when the number of rabbits will probably be the 
lowest for more than a century. It may then be 
necessary to intensify the drive against the survivors. 

The Committee recommended in its first report 
that no attempt should be made by man to help the 
spread of the disease and then decided that it should 
not be made a criminal offence to spread the disease ; 
it still holds this view, but the Government, in 
response to opinion in" Parliament, accepted an 
amendment to the Pests Act which made it an offence 
to use an infected rabbit for spreading the disease. 

The help given to breeders of domestic rabbits has 
given good results. The vaccine issued has protected 
almost 90 per cent of rabbits, and better vaccines are 
being sought. The importing ofrabbits not indigenous 
to Britain is now prohibited by law. The Food and 
Drugs Act protects the public against the sale of 
rabbit meat derived from infected rabbits. Those 
who are interested in the actual effects of tho disease 
to date will be interested to learn that it has already 
affected the habits of foxes, which are now turning 
to rats, fowls and sheep for food, and no doubt the 
feeding habits of stoats, weasels and other predatory 
mammals and birds are similarly affected. There 
has, however, already been a marked improvement 
in vegetation, especially in grass, so that the loss of 
some £50 million caused by rabbits is being mitigated. 
On the other hand, the fur, fur-felt and fur-felt hat 
trades and the trappers of rabbits must inevitably 
suffer ; and steep chalk downland pastures owe their 
existence, in some areas, to continuous grazing by 
rabbits, so that, unless these are now stocked by 
sheep and cattle, they may become agriculturally 
valueless. G. LAPAGE 

H H 

(I) (II) 

2-Methyl-5-carboxypyrrole-3-aceticacid-4-propionic 
acid triethyl ester3 was oxidized to the 2-carbinol with 
lead tetracetate at 20-25° (melting point, 99° ; 
found : C, 57 ·5 ; H, 7 ·2 ; N, 3 ·9. C17H 25O,N 
requires C, 57·5; H, 7·1; N, 3·9 per cent), and this 
to the 2-aldehyde, melting point 67°, with the same 
reagent at 100° (found: C, 57·7; H, 6·8; N, 4 ·15; 
C17H 23O7N requires C, 57·8; H, 6·5; N, 4·1 per 
cent. Dinitrophenyl hydrazone, melting point 179° ; 
found: C, 51·6; H, 5·5; C23H 27O 10N 5 requires 
C, 51·8; H, 5·1 per cent). The oxime (melting 
point 58°; found, C, 55·7; H, 6·8; N, 7·5; 
O17H 24O 7N 2 requires C, 55 ·4 ; H, 6 ·5 ; N, 7 ·6 per 
cent) on reduction with sodium amalgam gave the 
2-amino-ester, melting point 225°; (found: C, 57 ·7; 
H, 7 ·0; N, 7 ·7; C17H 28O6N 2 requires C, 57 ·6; 
H, 7 ·3 ; N, 7 ·9 per cent), which, on hydrolysis, gave 
the acid (I, R = OO 2H), isolated through its copper 
salt. This acid is unstable, rapidly becoming deep 
purple-pink, and proved extremely difficult to purify 
and analyse (found: C, 47·9; H, 5·5; N, 10 ·5; 
C11H,.O6N 2 requires C, 48·9; H, 5·2; N, 10·4 per 
cent). Since, however, it should yield a substance 
of the structure suggested for porphobilinogen, we 
attempted, although only milligram quantities were 
available, to eliminate the 5-carboxyl group by 
heating at 105° for 15 min. A mixture resulted which, 
on treatment with acid, behaved spectroscopically 
as if it contained porphobilinogen. Prof. C. Rimington 
has kindly examined this product for us by paper 
chromatography (see following communication), 
and shown that it undoubtedly contains traces of 
porphobilinogen. 

This work is being continued with the object of 
securing enough material for complete chemical 
identification and biological testing ; but as it con
stitutes a proof of the structure of porphobilinogen 
by synthesis, it appears to be desirable to record it 
at the present stage. 

Ethyl 4 - 2' -carbethoxyethyl-3 -carbethoxymethyl-
5-methylpyrrole-2-carboxylate• was oxidized to the 
5-carbinol, melting point 102° (found : C, 57 ·8 ; H, 
6·9; N, 3·9 per cent), and the aldehyde, melting 
point 69° (found: C, 57 ·5; H, 6 ·5; N, 4·0 per cent .. 
Dinitrophenylhydrazone, melting point 140° ; found : 
C, 51·75; H, 5·4 per cent), of which the oxime 
(melting point 88° ; found : C, 55 ·65 ; H, 6 ·85 ; N, 
7 ·7 per cert) on reduction gave the triethyl ester of 
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