
Theorern I has been applied4 to the study of the 
f:imous deviation problem ( a  particle falling from 
rest to  the earth allowing for  rotation or ellipticity). 
Oar new extended theorenls will also have applictl- 
tions, direct and inclirect, in  physical situations deal- 
ing with interacting particles. The forces need not 
be conaervatire. 
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CONSIDERATION O F  T H E  ADEQUACY O F  

BIOMICROSCOPY AS A METHOD O F  


DETECTING MILD CASES O F  

VITAMIN A DEFICIENCY 


RECENTLYDr. H. D. Kruse has reported on "The 
ocular nlanifestations of avitanlinosis A with especial 
consideration of tlie detection of early changcs by 
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A STUDY O F  LAMPBRUSH CHROMOSOMES 
BY T H E  ELECTRON MICROSCOPE 

LAMPBRI;SHchrolnosoines have been pbotographed 
by the electron nlicroscope. The nuclei were removed 
froin the oocyte according to the method of Duryeel 
and were placed on the collodion film suspended on the 
wire nlesh wl~ich is used in place of the slide i n  the 
electron nlicroscope. The nuclei were torn apart  so 
tbat the enclosed material spread over the film. The 
membrane TT-as then removed since i t  was too thick for  
penetration by the electron beam when collapsed. The 
preparation was alloweci to dry i n  air. 

The photographs seem to verify early descriptions. 
Son~e  chronlosonles appeared to be highly branched 
and subbrancherl. Thcy were fern-like in appearance. 
The threads were crystalline and single. Other chro- 
nlosolnes showed lehs numerous, thicker, more globular 
side branches. Many side branches had been lost be- 
tween the first and second type. Finally some shower1 
no branches. There were as rnany as four  threads 
taisting about one another separating into twos a t  
some j~oints and rejoining a t  others. 

No loops, as described by Duryee, were seen. Hom-
ever, chrornosonies froni full-sized eggs only have been 
examined. Further investigations, in  which the nuclei 
of half-sized eggs will be used, are in  progress. It 
may bc that these will verify the loop thcory as  p u t  
forth by Duryee. 

Blanks werc run in u41ich only cell debris, from 
which the nucleus had becn renloved previonsly, ancl 
thc nuclear s ~ l t  solutions mere dried and photo-
pmphed. No similarities bctmeen these preparations 
and those of the nucleus were observed. 

The investigations are being extended in the belief 
that they mill throw added light on the structuie 01 
such chrolnosomes and will clear u p  such probl~ius as  
the time a t  wllich the chromonlena thread becomes 
doubled. 
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bioniicrosc~py."~ ITe has suggested that "xerosis con- 
junc t i~~aeprobably precedes night blindness as  a n  
early sign of avitaminosis A," and recornmends bio- 
~i~icroscopieexamination a s  a "simple, convenient, 
objective method" for  the detection of avitaniinosis 
A i11surveys. 

I n  view of the in~portance of finding reliable tests 
for  detecting mild degrees of the various avitaminoses, 
it  is relevant l,o call attention to cert:rin discrepancies 
between the above-mcntionecl observations and those 
reported in a study by Booher, Callison and IIewstoii 
in  which iinpaired dark adaptation was produced in 
five adults by the consun~ption of a diet adeqnate in  
every known dietary essential except vitamin 
The Ileclit and Shlaer Adaptometer was used to deter- 
rnine the dark adaptation curves of these subjects. 
l~ysaclaption occurred in from 16 to 124 days after 
the vitarnin ri-deficient ciiet was begun and for  four  
subjects mas allowed to proceed nntil thc visual thresh- 
old af ter  30 minutes of dark adaptation was elevated 
by 1logarithmic uni t ;  subject I of this group was con- 
tinned on the esperimenal diet until the 30-minute 
threshold was 4 logarithnlic units above normal, while 
a t  this time of greatest visual impairment, the rod 
structures were not functioning a t  all below the sco- 
topic threshold of the cones. Thus, there mas no ques- 
tion of tlie existence of hemeralopia in  any of the five 
subjects. 

During the period of greatest impairnlent in  retinal 
function, a slit-lamp examination mas rnadc on subject 
I by Dr. Alan C. 'CTToods, of the Wilnier Ophthaluno- 
logical Institute of The Johns IIopkins I-Iospital. 
Therc mas no evidence of abnormality. The remain- 
ing four  subjects were examined with the slit-lamp 
by Dr. Williani &I.Rowland of the same institution 
both before ancl during impaired adaptation, as well 
as after that function llad retnrned to normal follow- 
ing the administration of niodcrate amounts of vita- 
niin A. Keither did a ~ i y  of these subjccts show con- 
junctival or corneal changes a t  any of the examina- 
tions. 

Attention sl~ould also be called to the work of 
Toumans e t  nl., who conclude that mild degrees of 
vitamin A deficiency can exist without any modifica- 

1 H. D. Kruso, l'hc Milbank Xemorial Fund Quarterly, 
19: 207. 1941. 

2 L. Pi. Xool~er,E.C. C:~llison and F. M. Hewston, 
Joumzal of Nzrtralion, 17:  317, 1939. 


