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adjuvant lead to tho formation of follicular structures and 
plasma cells within the thymus, and havo suggostod that 
Freund's adjuvant may reach the thymus aftor injection 
at a distant site. 

The prosont, investigation indicates that trypan blue 
reaches tho adult thymus easily, and that 'Thorotrast' 
and carbon aro frequently found in tho now-born mouse 
th~us_. 'fho r?a~on that tho thymus does not respond to 
ordmanly admm1stered antigenic stimuli may bo more 
complex than failuro of antigen to roach thymic tissuo. 

Tho fact that the thymus of tho new-born appears moro 
:perm~ablo to particulate rnatorial than tho adult thymus 
1s of mterest and doservos further investigation. 
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Toxicity and Fluorescence Properties of til:!! 
Aflatoxins 

. THE isolation, characterization and somo of tho propor­
tws of four closely relatod components of aflatoxin tho 
mixtur~ of toxic motabolitos produced by certain stra~s of 
Asperg~llusjlavus, have been described previouslyi. These 
components woro named aflatoxins B

10 
B 2 , G1 and G

2
• 

Structural formulm have boon proposed for aflatoxins 
B1 and G1 (ref. 2) and the relationships betwoon those com­
pounds and B 2 and G2 have boon established'·', the 
doublo bond in tho terminal dihydrofuran ring in the fm:;t. 
two components having becomo hydrogenatod in tho 
others. 

This communication is concerned with the relative 
intensiti_es of fluores_c~~ce of tho four major componentR 
and thmr acute toximtJOs when administered to day-old 
ducklings. 

The poak fluorescenco intensities of tho aflatoxins in 
methanol solution wero measured in arbit.ra1-y tmits on an 
~minco-Bo~an spectrofiuorirnetor. Freshly ro-erys~al­
hzed material and freshly proparod solutions (0·2 {Lg/ml.) 
~ere used. _ 'l'his_ conc.:;ntration was in the range where a 
hnear relatiOnship ex1sted between concentration and 
fluorescence intensity. Tho rolative fluorescence inten­
Hiti~s' KQ _of tho_ four components wero obtained by com­
p~rmg the mtens1ty of the solutions (calculated to 1 {Lg/ml.) 
w1th that of a solution of quinino sulphate of t.he same 
concentration in 0·1 N sulphuric acid when excited at. 
350 m{L and measured at 450 m(J.. Tho KQ values are 
recorded in Table 1. In tho caso of aflatoxin B 1 KQ was 
found to riso to 1-ll aftor 3 hand thon fall again to 0·5 after 
a further 17 h. 

1'able 1. ]fLUORESCENCE PROPERTIES OF THE AFLATOXIN~ 

Aflatoxin ).exitat.ion ma.x. kmtsaion ma:x. KQ • 
(mp) (mp) 

R, 365 425 0·5 
~ ~ 4a 4 a, ao5 45o 2-s 
a, 365 460 o-5 

• K Q ~ fluorescence Intensity of aflatoxin solution 
fluorescence Intensity of standard quinine sulphate solution X 

concentration of aflatoxin solution (pg/ml.) 

The acuto toxicity of each compound was determined 
by biological assay using day-old Khaki Campbell duck­
lings (averago weight 38 g). Various doso-lovols of each 
compound dissolved in dimethylformamide woro adminis­
tered to groups of 8 fasting ducklings. Each bird received 
0-1 ml. by tube into tho gi7.~ard and mortality was rocordod 
for 6 days after administration. Histopathological oxam­
inations of the livers wore carried out to determine whether 
death was due to aflatoxin poisoning. The four compounds 
wore found to produce similar histopathological hopatic 
changes which wore indistinguishable from th<l lesions 
soon in field cases of aflatoxicosis in ducklings5• Tho LD50 

value for each compound was calculatod on the basis of 
50 g body-weight day-old duckling. Under these con­
ditions the LD50 for B 1 (3 11ssays) was 18·2 {Lg (5 per cent 
fiduciary limitR 14·0-23·8 {Lg), forB, (single assay) 84·8 {Lg 
(5 per cent limits 65-110 {Lg), for G1 (2 assays) 39·2 tJ.g 
(5 per cent limits 27·1-56·7 {Lg) and for G2 (2 assays) 
172·5 tJ.g (5 por cent limits 158-188 tJ.g). No deaths 
occurred in control groups dosed with 0·1 mi. dimothyl­
formamidn alone nor were any hep1}tic changos obsorved 
on histopathological oxamination. 

From these results it can be seen that reduction of the 
isolated double bond in the torminal dihydrofuran ring of 
B 1 and G1 to givo B 2 and a,, respectively, lowers the 
toxicity. The reduction in activity is very similar in both 
series, the ratio of the LD60 valuos of R 1 : B 2 being l : 4·66 
and for G1 : G2 being 1 : 4.·40. Expansion ofthepentenone 
ring in tho B series to give a second lactone ring in the a 
serios also reduces the toxicity; tho ratio of the LD •• 
values of B 1 : G1 is 1 : 2·15 and of B 2 : a. is 1 : 2·03. 

Tho pronounced difference botween the fluorescence 
intensities of the four aflatoxins together with tho differ­
ence in their biological activities makes it difficult to 
relate the toxicity of a mixturo of these compounds to its 
fluoroscenee intensity. 

Accordingly, if fluorescence is to bo usod as a precise 
indication of toxicity it is desirable that each constituent 
should be separated and individually determined. More­
over, tho moasl~remonts of fluorescence should be made 
under carefully cont,rolled conditions. 

Wo thank Mr. A. B. Wood for fluorescence measnre­
ments, Miss C. N. Hebert for statistical analyses and Mrs . 
M. HMrison for assiRt.anco. 
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2-( a- Hydroxybenzyl)-benzimidazolium Salts 
and their Influence on Cultured Cells infected 

with Poliovirus 
1 - A.LXYJ,. 2 · (<X • HYDROXYBENZYL) - B'F.NZIMWAZOT.ES (I) 

givo a high degree of protection againRt the cell degenera­
tion which follows infection of tissue culturoH with polio­
virus (types 1, 2 and 3)'. Tho action of corresponding 
quaternary salts (II) is of considorable interest in view of: 
(a) tho much greater solubility of theso compounds in 
water; (b) the introduction of the positive charge; (c) tho 
romoval of the type of hydrogen-bonding (Ill) or metal­
cholating (fV) propensities that might (for example, by 
allowing attachment to protein or nucleic acid) play some 
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