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A New Wide-spectrum Coccidiostat 
NINE species of coccidia are known to parasitize the 
domestic fowl. During the past 25 years a succession of 
drugs has made it possible to control coccidiosis to an 
increasing degree, but until recently no drug was known 
which would effectively suppress all species. Wide
spectrum prophylaxis has been most successfully accom
plished by the use of mixtures such as amprolium + 
ethopabate + sulphaquinoxaline. We now report the 
discovery that methyl 7-benzyloxy-6-n-butyl-4-oxo-1,4-
dihydroquinoline-3-carboxylate (I; R 1 = CH3 , R, = 
n C,H9 , R 3 = C6H 5.CH2.0) has prophylactic activity 
against all six important species of coccidia and is more 
than ten times as active as any available alternative 
coccidiostat. 

I 

In the search for wide-sp::~ctrum activity, we have for 
several years carried out a screening programme which, 
in the primary stage, used Eimeria tenella, and as a 
convenient representative of the "intestinal" coccidia, 
Eimeria brunetti. During a programme of antibacterial 
synthesis in 1956 another drug (I; R 1 = C,H5, R, = H, 
R 3 = C8H 5.CH2.0) was prepared by Mr W. Hepworth in 
these laboratories. In the course of screening antibacterial 
derivatives during 1964, this compound was found to 
have trace activity against E. tenella at a level of 0·1 
per cent in the food, and gave complete control of E. 
brunetti with levels down to 0-00156 per cent-activity 
at least as good as that of sulphaquinoxaline. During 
a programme of chemical synthesis, a methyl ester (I; 
R 1 = CH,, R 2 = H, R, = C8H 6.CH2.0) was prepared. 
Although it showed the same degree of activity against 
E. brunetti, it had activity against E. tenella at a level 
of 0·00625 per cent. Further substitution of the molecule 
resulted in the drug (I; R 1 = CH,, R 2 = n C,H,, R, = 
C8H 6 .CH2.0) with an almost ten-fold gain in activity 
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against both species. Slightly better activity was evident 
in the drug (I; R 1 = C2H 5, R 2 = n C3H,O, R 3 = C0H..
CH2.0), and optimal activity was found with methyl 
7 · benzyloxy - 6 - n - butyl - 4 -oxo - 1,4-dihydroquinoline-
3-carboxylate. During the course of this work we became 
aware of the synthesis in other laboratories ofbuquinolate1 

(I; R 1 = C2H 6, R, = R 3 = iso C,H10), and meticlorpindol•, 
which also appear to have wide-spectrum activity. 

At a level of 0·001 per cent (approximately 10 g/ton) 
in the food, our most active compound has been shown to 
have prophylactic activity against E. acervulina, E. 
brunetti, E. maxima, E. mivati, E. necatrix and E. tenella as 
good as or better than 0·0125 per cent amprolium, buquino
late, meticlorpindol or zoalene or 0·0145 per cent pancoxin. 
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PHYSIOLOGY 

Migration of Limbal Melanocytes 
RECENTLY, we suggested1 •2 that pigmented melanocytes 
from the limbus of the eye of the guinea-pig could be 
stimulated to enter the basal layer of corneal epithelium. 
Within the cornea, normally transparent and colourless, 
the pigmented dendritic cells could be studied in vivo 
and in vitro with little technical difficulty. Our method 
involved topical application of a solution of colchicine 
(0·1-0·01 per cent in saline) to the cornea once or twice 
daily for a week or more. In another experiment a 
solution of alloxan was injected into the anterior chamber 
of the eye. In both cases melanocyte migration occurred 
after the superficial cornea became vascularized; the 
greater the extent of superficial corneal vascularization, 
the more extensive the melanocyte invasion of the basal 
layer of the corneal epithelium. As corneal pigmentation 
increased, the limbal band became less pigmented. The 
observations seemed to support the concept that mature 
melanocytes (at least the melanocytes from the corneal 
limbus of a mature animal) are capable of migration, and 
that there is a relationship between this movement and 
the underlying neovascularization. It should be made 
clear that the melanocytes in the experimental model were 
not in direct contact with the new vessels, but were 
separated from them by Bowman's membrane and a 
variable amount of corneal stroma. 

We report some further observations on melanocyte 
migration and its relationship to corneal vascularization. 
The right anterior chamber of the eye of an adult guinea
pig was irrigated with saline and the lens inadvertently 
injured. Within a few days the eye was red and the 
cornea steamy. Vessels invaded the corneal stroma, and 
several days later melanocytes seemed to be migrating 
centripetally from the limbus. The extent of the inward 
migration was slightly less than the extent of superficial 
corneal vascularization. After the animals had been 
anaesthetized with 'Nembutal', indian ink was injected 
into the left ventricle of the heart until the corneal vessels 
appeared fully inked. Subsequent examination of fiat 
mounts of the superficial cornea revealed ink-filled vessels 
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