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A large number of dicentric bridges are observed 
in the first anaphase of meiosis, when the resting cells 
of the primary spermatocytes of the grasshopper, 
Gesonula punctifrons (1-3), are treated with moderate 
doses of x-rays. These bridges (Fig. 1) are morpho- 

I n  this, as well as in the previous study conducted 
by Ray-Chaudhuri and Sarkar (3), adult males of 
Gesonula punctifrons were used as the experimental 
material. I n  each of the five experiments carried out, 
the grasshoppers were divided into two equal lots; one 
lot was irradiated for 30 min and was kept during 
irradiation in a rectangular cardboard box 4 by 2 by 1 
cm in size, and two radium needles of 50 mg each were 
kept at  a distance of 2 cm from the middle of the box. 
The other lot was treated for 23 hr and was kept in an 
annular box 1 cm wide and 2 cm high, with a mean 
radius of 10 cm. Two radium needles of 21 mg each 
were placed a t  the center of the box. Under these con- 
ditions of radiation, the calculated dosage for both 

Fig. 1. Photomicrograph of a typical dicentric 

logically indistinguishable from those produced as a 
result of crossing over within relatively inverted seg- 
ments of chromosomes. Ray-Chaudhuri and Sarkar 
(3) have, however, found the frequency of dicentric 
bridges in meiosis to be directly propbrtional to the 
dose of x-rays, tested within the range of 40 to 320 r 
units. I n  view of these findings, they concluded that 
the experimentally produced bridges in Gesonula are 
not the result of crossing over within an inversion, 
since the production of an inversion requires at  least 
two independent breaks, but that, instead, they origi- 
nated from a single break in a meiotic chromosome or, 
less probably, from nearby breaks produced in two 
chromatids by the track of one and the same ionizing 
particle. 

A reliable test for the single unit type of action of 
radiation is to find whether the effect of a given dose 
is independent of the manner in which the ionizations 
are distributed in time. The present series of experi- 
ments was designed to find the effect of varying the 
intensity (dose-rate) of treatment on the frequency 
of dicentric bridges in the same material (4). 

: bridge with fragment; 80 r (high intensity). 

lots of grasshoppers was 81.6 r units. Thus, a differ- 
ence in intensity amounting to 46 times was produced 
between the high- and low-intensity lots. The testes 
were fixed 30 hr  after the completion of irradiation in 
each case, and results were scored from temporary 
acetocarmine preparations. 

I n  all five experiments, a total of 9679 first anaphase 
cells were examined and 408 bridges were recorded, 
from 90 treated grasshoppers. The results are sum- 
marized in Table 1. I t  will be clear from the table that 
the frequencies of bridges are remarkably similar in 
all five experiments, both in the high- and low-inten- 
sity lots. The dserences in the percentage of bridges 
produced after high- and low-intensity irradiations, 
either in the individual experiments or in the total 
of all experiments, are insignificant. We, therefore, 
conclude that this particular type of radiation-induced 
effect in Gesonula is independent of the intensity of 
radiation within the limits of the experiments. 

The results of the present series of experiments, 
coupled with the fact that the frequencies of bridges 
are in direct proportion to the x-ray doses, further 

May 14, 1954 



- - 

Table 1. Frequency of dicentric bridges 30 hr after 
irradiation in different high- ancl low-intensity experi- 
ments with 80 r of gamma rays. 

High intensity I Low intensity 

First First 

Expt sna. Per- ana- Per-


phase Bridges cent- phase Eridges cent- 


cells age cells age 

I 384 1 5  3.90 
I1 1175 5 8  4.94 

I11 492 23  4.67 
IV 2025 85 4.20 
V 919 40 4.35 

Total 4995 221 
Mean Oj, 4.42 

strengthened the conclusion that the bridges origi-
nated not through two independent breaks in a chro- 
mosome but largely as a result of a single break in 
an unsplit chromosome, caused by a single ionization 
track. 

The sensitivity of the chromosomes of the primary 
spermatocyte resting cells of Gesonula to x-ray break- 
ages does not alter appreciably for  a relatively long 
period, inasmuch as Ray-Chaudhuri and Sarkar (3) 
have demonstrated the constancy of the frequency of 
first anaphase bridges recorded a t  different hours after 
irradiation up  to a period of 148 hr. I t  is also likely 
that there is a silnilar stable period in the meiotic 
resting cells of plants. I t  has recently been shown by 
Darlington and LaCour ( 5 )  that in Traclescantin b ~ a c -  
teatn a constant frequency of first anaphase bridges 
is found between 16 and 48 hr  after irradiation with 
x-rays. They, hou~ever, interpreted these bridges as 
originating from sister union of broke11 ends of chro- 
matids (physiological effect) and not from chromo- 
some breakage. 

But the dicentric bridges in the meiotic cells of 
Gesonula are undoubtedly due to breakage in the chro- 
mosomes and not to any kind of physiological disturh- 
ance. This can be substantiated by the followiug evi- 
dence. An examination of the numerous bridges ob-

Fig. 2. a-d, dicentric bridges resulting from proximal 
breaks; e-h, bridges resulting froni distal breaks. 

tained by us during the course of our experiments re- 
veals that the length of the dicentric portion of the 
chromatid between the two centromeres varies in dif- 
ferent nuclei, in such wise that the length of the ac- 
companying fragment (Fig. 2a, nz) has a negative 
correlation with the length of the dicentric portion 
of the bridge (Fig. 2a, 2 ) .  From the size of the mono- 
centric free arms a t  the two ends of the bridge (Fig. 
2 a .  n), we can get a n  idea about the size of the bi-
valent. A comparatively short dicentric portion rela- 
tive to the size of the unaffected chromatid (free arm) 
indicates a break near the centromere. A bridge re-
sulting from such a proximal break will be accom-
panied by a comparatively large fragment (Fig. 
2n-d). On the other hand, the bridge originating from 
a distal break (Fig. 2r-h) will have a large dicentrie 
portion and a srriall fragment. These conditions are 
always satisfied in all the bridges examined by us 
from this point of view. 
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In recent years, relationships have been shown to 
exist between bactericidal properties and certain 
physico-chemical properties of quaternary ammonium 
germicides, f o r  example, the release of conducting 
material by quaternary-treated cells ( 1 )  and the ad- 
sorption of quaternaries on wool (2) .  This report de- 
scribes an attempt to relate bactericidal activities of 
quaternaries to the property of these agents of caus-
ing nlacroscopic flocculation of the test orgallisms. 
Clumping of bacteria as a result of the action of the 
quaternaries has been observed microscopically ( 3 ) ,  
but we are aware of no previous attempts to develop 
this observation into a macroscopic method for  study- 
ing antibacterial action. 

The addition of graded levels of quaternary germi- 

lThe  opinions expressed herein are  those of tlle authors 
and are not necessarily similar to the views of the Depart- 
ment of the Kavy. 


