
Fig. 1. Scale drawings from Stuart models 
showin~ the fit of various BHC isomers 
into a membrane interspace for plane 
(top) and one end-on ( m i d d l ~ )  orienta- 
tion. Thr interspace (shown by curved 
lines) is formed by three cylindrical mem- 
brane molecules with a diametcr of 40 A 
at a separation from each other of 2 -4. 
All plane orirntations, except that of 
y-BHC, arc excluded, although end-on 
orientations of all the isomers are per-
mitted, At the bottom the only possible 
orientation of DDT is shown. 

att~,tctcd to only one of the thtee sur-
roundinq niembrane moltcttleu, thus 
forming an interspace block but not a 
distortion. 

If the fo~egoing model is to have any 
gencralitv, it ought to be capable of ac-
countins for th t  action of D D T  and its 
c-a1 iouc, analoqs. Diphenyltrichlorotthane 
is capable of occupying the interspace in 
scveral oritntations, one of 'L\ hich is with 
one ben~enr  ring parallel to the surface, 
and another is with both bensc~te rings 
in an end-on orientation The former 
oricntation is not one in which the attrac- 
tive forces of the halogen atoms can best 
be made effective, whereas the latter 
makes 1 1 ~of the att~active forces of not 
only the halogens but also the two ben- 
zene rings. T o  direct the orientation of 
diphen\.ltrichloroethane to end-on, p,p', 
and, to a lesser extent: m,m' sitbstitution 
with some group of the approximate size 
of chlorine is effective. If thc p,p' sub-
stituent is made too large (for example, 
iodo or propoxy), penetration will be 
delayed or inhibited. By increasing the 
distance across the molecule (from the 
chlorine of trichloroethane to p-Cl),  fi;p' 
substitution makes it impossible for D D T  
to penetrate other than in an end-on 
orientation, as is shown at the bottom of 
Fig. 1. 

Penetration in this orientation depends 
very much upon having the two benzcne 
rings in an approximately end-on orienta- 
tion. The free rotation of the benzene 
rings that is possible in ,b,P'-dichlordi- 
phenylethane is constrained by 1,1,1-
trichloro substitution in the ethane nu- 
cleus (6) .  This orientation of the two 
rings can be disturbed by a number of 
changes in the DD'T molecule, such as 
by chlorination of the 2 position in ethane 

and by ortho chlorination of either of the 
benzene rings, changes that tend to rotate 
the benzene rings with respect to each 
other. These compounds are all much 
less active than DDT. Subtraction of 
halogen from the ethane nucleus is also 
capable of disorienting the rings, al-
though this becomes important only 
tvhera two or three halogen atoms have 
becn removed. The  change from DD'T 
to dichlorodiphenyldichloroetl~ylene in-
creases markedly the distance between 
the chlorine atoms of dichloroethylene 
and their colresponding benzene rings 
(because of the change in bond angles), 
and hence make5 the nlolecule nonpene- 
trating. The dichloroethylene compound 
is also relatively inactive. T h e  steric situ- 
ation rcsponqible for the toxicity of DD'T 
would thus apptvir to involve two fac-
tors: ( i )  a specific orientation of the two 
benzene rings with rrspect to each other, 
and (ii) a distance along the two axes of 
the molecule (ethane Cl to p-C1) great 
enough to prevent a plane orientation of 
one of the rings in the interspace. 
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Improved Automatic R.fierotome 

The automatic nsicrotome I described 
in Science [ll5, 649 (1952)] that cuts 
and mounts serial sections of imbrdded 
biological specimens on a 35mm strip of 
lilm base has been made more effective 
by two changes in the manner of its use: 
( i )  specimens are mounted in tissuemat, 
and (ii) bfylar lilm is used so that it is 
possible to stain the sections after cutting. 

Originally the instrummt cut doubly 
irnbeddcd spccimrnq. I t  is preferable to 
use tissuemat, because it is routinely em- 
ployed by many laboratories and because 
it saves imbedding tiinr. The cutting of 
tissuemat sections ~ torks  well under all 
conditions enconntrred, and they adhere 

well to the Mylar f i ln~  Trlthour the use 
of an adheqive coating when the auto- 
matic microtome is carefully adjusted. 

Staining previousiv ahas dorae on the 
tissue in tofo, iageiv bec~use of the 
damage suffered by acrtat; film in the 
various solvents. TTith Du Pont's Mylar 
film, ~ ~ l ~ i c l ~  is not affectrd by solvents, 
we are now able to rem.ne the tissuemat 
and stain the sectiorrs )it ti-? film in 
standard solutions. 

FreshIy cut section, arg -sated with a 
thin cclloidin solutiotj 1 ;p ~ i c e n t  and a 
thln co,~t of lacqucl l I\trr?an iilm lac- 
quer has been found TO be zvcellent for 
the purpose. This treatmi.nt. szwres the 
sections to the film co that .hey do not 
become displaced in subi+quent process- 
inq X strip of 5 ft, sr jbom 80 serial 
section,, can be ~vourtd 3 t i  thi- reel of a 
35mm clevelopiny tank srnb:l~. 3s the Nikor 
tank. The  tissuemar. ,s then extracted 
with Xylene, and t1-i~ ~ ~ g l l i a s  process is 
continued, using a sc:l.>s QF soiutions of 
alcohol. IVhen the dreint. i .s  completed, 
and the strip is again I:I Sdrni.. it is re- 
moved from the tank. and I second piece 
of Mylar film is p1aci.d on sop of the 
stlip, usinq a nlountinq mt-d~um. Longer 
strips can be rlsed .cv;th ~lrion-raticphoto-
g r a ~ h i c  del clopinq e q ~ ~ ~ p r > ~ c r ? t  

Projection or euarn:natiot: m d e r  the 
microscope is facilirstea, smce ordinarv 
35mm film-handling equipment can be 
used to t~rinq successive set-tions into rcg- 
ister. Gopie<: may readily he made with 
ordinary motion-picture cqurpment. 
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Elemental Sulfur Dusr, 
a Nutrient for Lenton Leaves 

Certain citrus grourrs !n California 
have observed that they were able to 
pack more first-grade fruit from citrus 
trees that had been du5ted with elemen- 
tal sulfur dust than from nondusttd trees. 
Losse~ d u t  to injured peels of fruit un- 
protected from the sun's direct lays were 
to be expected, but these were considered 
nepliyibl~~when they were compared with 
the increase in first-grade fruit obtained. 
'It is not known 110~7 sulfur dust improved 
the grade of fruit on what unobserved 
ph\siological effects sulfur had. I t  be- 
came apparent to one oi :I<, however. 
while he was assisting in r h i ~preparation 
of "Standard Values in Nutrition and 
hfetabolisni" ( I ) , tltat elemental sulfur 
applird to foliage of higher plants has 
not been demonstrated to ptmetrate the 
foliage and to enter into ttte anabolic 
processes therein. 
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