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Electron Micr "graphy of the Virus of Influenza 
. THE recognized elementary bodies of influenza are spherical with 

!Uameters' of 80-100 These spheres are clearly evident 
tn shadowed electron micrographs', but such photographs also indicate 
the presence of elongated forms that have the diameter of the spheres 
and frequently appear partly segmented into them. 
. Micrographs showing these objects have been made of prepara

trons from the P R8 and Weiss strains of influenza .A and the Lee 
strain of i!lftuenza J!, ultracentrifuga.lly purified from the allantoic 

of dtseased chtcken embryos. Before photography, dried RUB
pensiOns on the usual collodion-covered screens were shadowed' by 
the oblique evaporation on to them of c. SA. of gold. 

SEVERAL FIEJ,DS FROM GOLD·SHADOWED ELECTRON MICROGRAPHS 
OF PURIFIED INFLUENZA SHOWING FILAMENTOUS FORMS AS WEJ.f, 
.!.S SPHJIRICAL ELEMENTARY BODIES OF THE VIRUS. X c. 9,0(10. 

Elongated forms have been fairly common in preparations of all 
three viruses ; but they have been most frequent, and on the average 
much longer, in Weiss virus than in either of the other two. Some 
electron micrographs are reproduced herewith. The rods may be in 
clumps with the ordinary spherical fonns (bottom left) or they may 
lie isolated on the substrate. Occasionally tangled masses have been 
seen In the Weiss virus (top, left). Most long forms have shown swell· 
ings, some terminal and others resembling buds; these appear to be 
in various stages of separation from the rest of the rods. It Is not 
uncommon to find several spheres attached in a string (top, right). 
Some filaments, and some spheres, are relatively high and cast corre
spondingly long shadows; others, both rods and 'spheres', are flatter 
and exhibit much detail on their surfaces. 

Similar forms have been sought in allantoic fluid from healthy 
embryos both before and after centrifugal sed1memation. Elongated 

have been seen in such preparations, but most of these have 
been crystals and none has, on being 'shadowed' , resembled the long 
forms described here. 

After studying a large number of shadowed electron micrographs 
of lnlluenza virus, it is hard to avoid the conclusion that the association 
of long forms and spherical elementary bodies Is significant. Thls 
suggests that electron microscopy offers a way of gaining new informa
tion about the fundamental nature of these viruses and the mer.h
anlsm of their growth and multiplication. Taken in conjunction with 
related observations on preparations of the smaller virus of tomato 
bushy stunt•, it emphasizes the need to study viruses in crude as well 
as In highly purifled states, and especially within the cells they invade. 
Further examination of the influenza and other viruses with this in 
mind is under wa y. 
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Phenanthridine Compounds as Chemotherapeutic Agents in 
Experimental T. cruzi Infections 

IT is generally agreed that infections with T. crmi do not respond 
to those agents which have been recognized as 
effective against trypanosomes of the T . brucei class. The only drug 
whlch so far is stated to Influence this South American trypanosome 
is the 4 : 6 diamino-quinaldine derivative known as Bayer 7602 (Ac) . 
A number of phenanthridine compounds prepared by one of us 
(I,. P. W.1) have been investigated for action on a strain ofT. crlt<i 
(for which we are indebted to Imperial Chemical Industries, Lt<l., 
Manchester, which also put at our disposal a specimen of the acetate 
of the compound consisting of two 2-methyl·4-aminoquinoline groups 
joined in position 6 by a. diallylmalonyl group, which, according to 
Fulton', corresponds in its action to Bayer 7602). 

Several of the phenanthiidine derivatives have shown marked chemo
therapeutic action in infected mice. It was necessary to determine 
accurately the behaviour of the trypanosomes in untreated animals. 
as this parasite tends to be somewhat variable in its pathogenic action. 
In the first place, as soon as parasites became abundant in the blood, 
fresh animals were inoculated (subcutaneously), since previous work 
with T. congolense (Browning et al.'; Calver•), which is highly sensitive 
to some phenanthridine drugs, has shown that the use of such an 
'acme' strain tended to remove certain of the irregularities. In more· 
than 140 passages totalling more than 350 untreated animals, the· 
trypanosomes after appearing in the blood became abundant (only 
one mouse faUed to show this increase), and almost 82 per cent died 
of the Infection within thirty days, mostly between the thirteenth and 
nineteenth days. The rest (about 18 per cent) showed a chronic 
course, surviving indeflnitely; In these the parasites became scanty 
or disappeared from the blood for considerable periods. Accordingly, 
in assessing the effect of treatment, it was necessary to allow for th<> 
occurrence of spontaneous suppression of the infection in a proportion 
equivalent to that shown by untreated controls. 

Treatment consisted of one subcutaneous injection given as soon 
as scanty parasites were detected in the blood. All animals which 
survived were kept for many months, their blood being examined 
almost every day for the ftrst four weeks, at least twice weekly for 
another month and then at weekly intervals, but oftener in cases oC 
relapse. 'Cure' was considered to result when the trypanosomes 
disappeared from the blood either at once or after becoming numerous 
for not more than two or three consecutive days. In some treated 
animals the parasites, after disappearing, reappeared occasionally 
but only in scanty numbers. This 'suppression' of. the infection re
sembled the course in those controls which survlVed beyond the 
thlrtieth day, but in the majority It was justifiably reckoned as a 
therapeutic effect, -because it occurred in a much higher proportion 
of treated than of control animals ; also, the period during whlch 
parasite• were numerous in the blood was as a rule considerably 
shorter than in those untreated. 

With 3·carbethoxvamino·9·p·carhethoxya minophenyl-1 0-methyl· 
phenanthridinium chloride (8 1544, fonnula I) and the corresponding 
methanesulphonate (S which is much more soluble in water, 
sufficient numbers have accumulated to permit the statement that 
chemotherapeutic action Is exerted similar to that with Bayer 7602 (Ac). 
The details are as follows. Out of seventy animals whlcl1 received 
doses ranginl( from the maximum tolerated (2 ·5-3 mgm. per 20 gm, 
body weight) to 0 ·4 of this amount, thirteen were cured and eighteen 
showed suppression. In the case of twenty-one animals receiving 
similar dosages of Bayer 7602 (maximum tolerated dose 10 mgm.
larger amounts cause severe necrosis, as noted by Fulton'), seven 
wen cured and eight showed suppression. Of twenty-three mice ":hich 
re ,,ived 0 ·2-{) ·3 of the maximum tolerated dose of the Pl!enanthridll,le 
drugs, two were cured and showed suppression, while out of srx 
treated with the corresponding amounts of Bayer _7602 there was one 
cure and suppression in three animals. Accordmgly, the of 
activitY is not very wide with either c]ass of compound . . Is of mterest 
that 2 : 7-clicarbethoxyamino-9 : metho· 
sulphate (S 1582, formula II). which lacks a nng m 9 
POsition has also shown signiflcant therapeutic actiOn, there 
five and t.wo suppressions in fomteen animals which received a 
simila.r dosage (the maximum tolerated dose is 2 mgm.). 
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