
SHORT COMMUNICATIONS 275 

and other investigators 6 collect nerve-end membranes from the leading edge of this 
band. 

Detailed studies on the use of combined rate and isopycnic zonal separation 
techniques 9 to the fractionation of brain will be presented in detail elsewhere, 
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Spatial relationship between intestinal disaccharidases and the 

active transport system for sugars 

With the present great increase in the number of proposals for the biochemical 
secret of membrane transport, it may be a truism, but nonetheless worthwhile to 
note (I) that there is a vast array of thermodynamically feasible mechanisms from 
which to choose and (2) the fact that one is feasible does not mean that it is actually 
used by the cell. Temporal or spatial juxtaposition of events as evidence for a mecha- 
nism are especially suspect and proposals based on such evidence should be subjected 
to rigorous tests at the earliest moment. The recent suggestion 1 that membrane-bound 
trehalase is the terminal catalyst in a reaction sequence leading to the membrane 
active transport of glucose and other sugars is one of this sort. This particular specu- 
lation was directed primarily to the proximal convoluted tubule of the kidney but 
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has been ex tended  to the  gut  owing to the prevalence of t rehalase  ac t iv i ty  in bo th  
tissuesa, 2. On this account ,  it  appears  to be open to direct  test  in exper iments  based 
upon much previous  work a 5. The quest ion can be asked and answered whether  
t rehalase  lies inside or outside the  t issue bar r ie r  to the  free diffusion of sugars. Ac- 
cording to the  react ion sequence proposed,  t rehalase  should lie inside. 

The act ive  t r anspor t  process for sugars in the  in tes t ine  is charac te r ized  b y  its 
s t rong dependence  on Na  ~ and energy-yie ld ing  cell processes 6-~. I t  is also sensi t ive 
to phlor iz in  which is an ex t r eme ly  po ten t  compet i t ive  inhib i tor  9. The act ive t r anspor t  
process has been shown to be in ternal  to the loci of those brush  border  enzymes 
a l r eady  examined.  Sucrose, mal tose  and phospha te  esters were shown to be hydro lyzed  
at  the brush borders  in a locat ion from which the p roduc ts  of hydro lys i s  are p reven ted  
en t ry  into the cell b y  the presence of phlor iz in  or the absence of Na~ (refs. 3, 4). 
Iden t ica l  exper iments  using subs t ra tes  for lactase and t rehalase  were carr ied out  to 
es tabl ish  the  spa t i a l  re la t ionships  of these enzymes to the t r anspor t  process. 

T A I31.1'; 1 

T I S S U E  A C C U M U L A T I O N  O1" G L U C O S E  D E R I V E D  F R O M  L A C T O S E  A N D  T R E H A L O S E  

S e g m e n t s  of  e v e r t e d  i n t e s t i n e  (2oo 40o  nag) f r o m  h a m s t e r  s t a r v e d  f o r  16 h w e r e  i n c u b a t e d  for  
ro  r a i n  in 5 m l  of m e d i a  c o n t a i n i n g  l a c t o s e  o r  t r e h a l o s e  a t  25 m M  a c c o r d i n g  t o  o u r  u s u a l  m e t h o d s  s. 
T h e  c o n t r o l  m e d i u m  w a s  K r e b s - H e n s e l e i t  p h o s p h a t e  b u f f e r  1° a n d  t h e  e f fec t s  of  p h l o r i z i n  w e r e  
s t u d i e d  in t h e  s a m e  m e d i u n E  W h e n  N a -  w a s  e x c l u d e d  f r o m  t h e  m e d i u m ,  125 m M  c h o l i n e  + a n d  
i 6  m M  1£ + w e r e  u s e d  as  t h e  s u b s t i t u t i n g  c a t i o n s .  G l u c o s e  w a s  m e a s u r e d  e n z y m i c a l l y  u s i n g  g l u c o s e  
o x i d a s e  I1. T h e  r e s n l t s  s h o w n  a r e  t h e  a v e r a g e s  of a t  l e a s t  t h r e e  e x p e r i n a e n t s  in e a c h  g r o u p .  

31~,dium Lactose Trehalose 

Total Tolal 
Tissm' Medittm lactose Tisszte Medium trehalose 
gh~cose gMcose hydrolyzed glucose gMcose hydrolyzed 
( raM) ( raM)  (/tmoles) (raM) (raM) (/~moles) 

C o n t r o l  I2 .7  o. I3 3 .13 16.3 o. I9  2 .26 
+ I m M  P h l o r i z i n  o . 8 i  o . 7 4 5  3 .00  0 .92 0 . 9 o 8  t .92  

N a  * s u b s t i t u t e d  w i t h  
125 m M  c h o l i n e  ! a n d  lfO m M  l,:- 0 . 6 2 5  0 . 5 9 3  3 .o8  0 . 9 2 2  0 . 8 6 3  2 .25 

Tile results  assembled  in Table  I c lear ly  indica te  tha t  while add i t ion  of phlorizin 
or the absence of Na  + have  no de tec tab le  effect on tile ac t iv i ty  of e i ther  hydrolase ,  
these condi t ions do prevent  the en t ry  and cellular accunmla t ion  of the produc ts  of 
hydrolysis .  Thus it m a y  be concluded tha t  lactase  and t rehalase are also localized in 
a region of the  brush border  ex te rna l  to the act ive t r anspor t  process for sugars. 
Consequent ly ,  we find i t  difficult to accept  an in tes t ina l  t r anspor t  mechanism in- 
wflving t rehalase  as proposed  1. Not  only is an e ,~-glycosyl  glycoside an inappropr i a t e  
in t e rmed ia te  from considera t ions  of the  demons t r a t e d  specifici ty of the process 1~ bu t  
also tile t e rmina l  enzyme in the  pos tu l a t ed  sequence is ex te rna l  to the  bar r ie r  across 
which the t r anspo r t  of sugar  is said to be ca ta lyzed .  
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Observations on the permeability of thymocytes to non-electrolytes 

In the course of experiments with calf thymus nuclei isolated in sucrose solutions 
a [i4C!sucrose-impermeable fraction of the particles was found. This fraction corre- 
sponds to intact cells since Ficoll isolation of nuclei substantially reduces the sucrose- 
impermeable fraction and the cellular fraction of these preparations has a much higher 
sucrose-impermeable space 1. The present experiments further support the contention 
that the sucrose-impermeable fraction corresponds to intact cells since the perme- 
ability of this fraction to malonamide is identical to that of intact thymocytes isolated 
by passing the tissue through a screen by the method of BLECHER AND WHITE 2. 

Tim present communication reports on this validation and in addition furnishes 
the permeability constants for several non-electrolytes suspended in a sucrose medimn 
containing Ca 2+ and Mg 2+. 

Techniques. The suspensions of nuclei and thymocytes were isolated by a method 
where the tissue is homogenized in a Waring blendor and centrifuged as previously 
described 3 and detailed in another communication 4. These preparations are likely to 
contain 3o % intact cells. The substances used were labeled with 14C and were pur- 
chased from New England Nuclear Corp. (Boston, Mass.), except for E14Clerythritol 
which was obtained from Nuclear-Chicago Corp. (Chicago, Ill.). 

Aliquots of 2 or 3 ml were incubated in I2-ml tubes of cellulose nitrate. All 
samples were incubated at o ° and shaken in a Dubnoff shaker (13o cycles/min). At 
zero time, 5o #1 of the isotope solutions were added. The incubation medium consisted 
of o. 4 osmolal sucrose, o.o2 M Tris buffer, 5 mM CaC12 and 5 mM MgC12 at a pH 
of 7-4- In addition to the 14C-labeled compounds, the medium contained 50- to 2oo-fold 
excesses of non-radioactive penetrant intended to saturate possible binding sites. The 
14C-labeled penetrant was added in the order of decreasing period of exposure. In 
this fashion all tubes were shaken for the same length of time, but the incubation 
time in the presence of the penetrant was varied. At the end of the incubation period 
all tubes were centrifuged at 12 800 × g for 5 min in a Lourdes LRA refrigerated 
centrifuge. The supernatant was immediately poured off and saved for counting. The 
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