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tral o r  acid formalin or ethyl alcohol and more slowly in chromate 
fixing solutions. 

Cotzclusions. The addition of a large quantity of ground psyl- 
lium seed to the diet of albino rats or dogs is followed by a dark- 
ening of the kidneys when examined grossly. If the feeding is 
continued for a longer period brown pigment granules become evi- 
dent microscopically in the renal tu>bules. Whole psyllium seed 
produces no renal pigmentation. 
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According to Freundlich,' when a sol containing rods, discs, or 
leaf-shaped colloidal particles is flowing through a tube the particles 
become oriented with the longest axis of the particles parallel to the 
direction of flow. Discs or leaf-shaped particles near the walls of 
the tubes also tend to be oriented with their faces parallel to the 
adjacent wall. Ambronn and Frey' reported that sols containing 
rod-shaped particles are doubly refractive when the particles are 
oriented by streaming and the direction of observation is perpen- 
dicular to the direction of flow. Sols containing discs or leaf- 
shaped particles show double refraction when the longest axis of 
the particles is parallel to the direction of flow and the faces of the 
particles are parallel t o  the direction of observation. 

The above phenomena led us to assume that if a sol con,taining 
rod-shaped particles were forced from a small glass tube of circular 
cross section into the same sol contained in a beaker the orientation 
of the particles should be the same throughoult the stream and all 
parts of the stream should, therefore, show double refraction. If 
the direction of flow were reversed and the sol were sucked from 
the beaker through the small glass tube the sol in the beaker should 
flow radially toward the mouth of the tube a s  a center and the long 

1 Freundlich, Colloid and OQpillary Chemistry, 1922, E. P. Dutkon & CO., N. Y. 
2 Ambr.onn and Frey, Das Polarisatiommikroskop, 1926, Akademische Verlags 

gesellschaft 31. B. H. Leipzig. 
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axis of the particles should l;e oriented parallel to the directions of 
flow. All regions of the sol in  the beaker whi'ch are flowing toward 
the mouth of the tube would lie espectecl to show double refraction 
except those regions which are flon-ing parallel to the vibration direc- 
tions of the crossed nicols. -1 dark cross should, therefore, lx olxerv- 
etl in the doul~ly refractive sol Ivliich is flowing toward the mouth of 
the tube. If a sol containing discs or leaf-shaped particles were forced 
from the sniall glass tube the long axis of the particles should be 
parallel to the clirection of ilo\\- 1jut 0111~7 the particles near the lateral 
\valls of the tuhe n-odd have thcir faces parallel to the direction of 
olxrvation. Therefore tlolil :Ie re fraction would be expected only 
near the edges of the streani. If the direction of flow were reversed, 
one shoultl expect that neither tloulile refraction nor a dark cross 
woulrl lie detected in the sol flolviiig toward the mouth of the tube, 
since the faces of the particIes \voultl not be oriented relative to the 
direction of oliservation. 

In order to test these hypotheses, sols whose particle shape had 
been deteriiiinetl 114- Freuritllich' and his associates by the application 
of tlie Tyntlall niethotl, iycre iorcetl froill a small tube (inside 
diameter 0.5 nim.) into a 1;eakcr aiid \\-ere then sucked from the 
beaker back through the tulie. 1 t \vas olxerved that vanacliuin 
pentoxide, aniline hlue, and 1)enzop~irpurin sols showed double re- 
fraction throughout the stream i\.lieii forced from the tube and also 
eshihitetl double refraction aiitl the dark cross when sucked toward 
tlie mouth of the tube, thus sho\ving the behavior which would be 
expected o f sol s con t a i 11 i 11 g r ( ) ( 1 - sli a lie tl particle s . 

On the other hand, a ierric oxide sol was found to show double 
refraction only along the edges of the stream when forced from the 
tube. Neither double refraction nor a dark cross were observed 
when the sol was sucked tau-art1 the mouth of the tube. As stated 
above, this is the behavior n-hich ~yould be expected of sols contain- 
ing discs or leaf-shaped particles. 

Freundlich' reported that studies involving the application of the 
Tyiidall phenonienon have indicated that vanadium pentoxide, ani- 
line blue, and henzopurpurin sols contain rod-shaped particles and 
that ferric oxide sols contain discs or leaf-shaped particles. Since 
the principles involved in the Tyndall method are different from 
those involved in the stream douMe refraction method, and since 
the two methods have led to the same conclusions regarding the 
shape of the colloidal particles ivhicli were studied, it appears that 
the latter method is probalily relial~le for deterniiiiing the shape of 
particles in sols which exhibit stream double refraction. 
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U p  to the present time no evidence has been available regarding 
the shape of the particles of the various filterable viruses. W e  have 
attempted to determine the shape of tobacco mosaic virus particles 
by the use of the stream double refraction method and have found 
that suspensions of the virus showed doulde refraction throughout 
the stream when forced from a small tube and exhibited double re- 
fraction and the dark cross when sucked toward the niouth of the 
tulx. Juice from healthy plants exhibited no double refraction 
when forced from the tube or when sucked toward the tube. This 
experiment was repeated a number of times with juice from differ- 
ent portions of toliacco plants and with tomato plants infected with 
the same virus. In all cases the juice froiii infected tissues showed 
the same type of stream double refraction and the juice from unin- 
fected tissues failed to  show detectable double refraction. 

The evidence therefore indicates that the virus of tobacco mosaic, 
or some substance regularly associated with it, is probably com- 
posed of rod-shaped particles. 


