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t h e m  were  p laced  in  t h e  r e spec t ive  so lu t ions  m e n t i o n e d  
above .  T h e  p r e p a r a t i o n  of 1 of t h e  2 cases pe r fused  ac- 
cord ing  to  KOENIG, GROAT a n d  WINDLE waS, however ,  
p laced  in  fo rmol  sa l ine  so lu t ion .  T h e y  were k e p t  in  a 
re f r igera tor .  Af t e r  2 weeks  t h e  f i r s t  ce rv ica l  s e g m e n t  a n d  
a f t e r  4 weeks  t he  lef t  p a r a v e r m i a n  p a r t  of t h e  c e r e b e l l u m  
were cu t  in to  sec t ions  on  a f reezing m i c r o t o m e  to  a t h i ck -  
ness of 20 #. Sec t ions  t a k e n  f rom t h e  va r i ous  cases were 
processed in para l le l  for i m p r e g n a t i o n  acco rd ing  to  t h e  

Fig. 1. Nerve cell in the lateral cervical nucleus on the operated side 
Surrounded by degenerating structures, many of which haye been 
interpreted as boutons (some indicated by arrows). The lumen to the 
left belongs to a capillary. NAUr~.-LmDLaW preparation, x 2000, 

Fig. 2. Degenerating mossy fibre in the anterior cerebellar lobe on the 
Operated side surrounded by apparently degenerating boutons (ar- 
rows). Note the thin fibres in connection with some of them. NXUrA- 

LXmLXW preparation, x 100O. 

NAUTA ~ m e t h o d .  T h e  p o t a s s i u m  p e r m a n g a n a t e  t i m e  in  
t h i s  m e t h o d  was  v a r i e d  f r o m  3-15  mil l  w i t h  i n t e r v a l s  of 
3 ra in .  T h i s  was  done  for  e a c h  s e p a r a t e  s t a in ing ,  g iv ing  
5 g roups  of p r e p a r a t i o n s .  O t h e r  t i m e  fac to r s  were  k e p t  
c o n s t a n t .  

T h e  impres s ion  ga ined  a t  t h e  p r e p a r a t o r y  s t u d y  was  
conf i rmed .  I n  t h e  m a t e r i a l  w h i c h  h a d  b e e n  pe r fused  ac-  
co rd ing  to  HOLT a n d  HICKS (pH 7.2) we found  on  t h e  
o p e r a t e d  side, in  a d d i t i o n  to  d e g e n e r a t i n g  fibres,  n u -  
merous  i m p r e g n a t e d  s t r u c t u r e s  t h a t  m u s t  be  i n t e r p r e t e d  
as d e g e n e r a t i n g  bou tons .  F igu re  1 d e m o n s t r a t e s  t h e  
a p p e a r a n c e  of t h e  d e g e n e r a t i o n  in  t h e  l a t e r a l  cerv ica l  
nucleus .  N o t e  t h e  close r e s e m b l a n c e  of t h e  p i c t u r e  w i t h  
t h e  a p p e a r a n c e  of n o r m a l  b o u t o n s  as  v i sua l i zed  w i t h  t h e  
RASMUSSEN s t echn ique .  F i g u r e  2 i l l u s t r a t e s  a degene ra t -  
i n g  m o s s y  f ibre  w i t h  b o u t o n s  (for  c o m p a r i s o n  see also 
F i g u r e  3k in  BRODAL a n d  GRANT ° a n d  F i g u r e  2a in  
GRANT 10). 

P r o v i d e d  d e g e n e r a t i n g  b o u t o n s  f rom o t h e r  p a r t s  of t h e  
n e r v o u s  s y s t e m  are  as well  i m p r e g n a t e d  as t h e  ones  in-  
v e s t i g a t e d  here,  t h e  NAUTA m e t h o d  as we h a v e  used  i t  
will  b e c o m e  a v a l u a b l e  a d d i t i o n a l  m e t h o d  for  t h e  t r a c i n g  
of d e g e n e r a t i n g  f ib re  sys tems .  I t  would  h a v e  t h e  g r e a t  
a d v a n t a g e  ove r  o the rwise  exce l l en t  m e t h o d s  for  i mp reg -  
n a t i o n  of b o u t o n s ,  e.g. GL~ES' m e t h o d  xl, of be ing  specif ic  
for  d e g e n e r a t i n g  sys t ems .  

Zusammen/assung. I n  NAUTA-LAIDLAW-P-r~paraten wer-  
d e n  die  d e g e n e r i e r e n d e n  E n d f f i s s ch en  im Nuc leus  cervi -  
cal ls  l a t e ra l i s  sowie i m  Cerebe l lum d e r  K a t z e  viel  voll.- 
s t / ind iger  darges te l l t ,  a ls  n a c h  a n d e r n  I m p r / i g n a t i o n s -  
t e c h n i k e n ;  V o r a u s s e t z u n g  dazu  i s t  jedoch,  dass  die Pe r -  
fus ion gem/iss KOENm, GROAT u n d  WINDLn 8 d u r c h  die- 
jen ige  y o n  HOLT u n d  HmKS 4 e r s e t z t  wurde ,  

G. GRANT a n d  J .  WESTMAN 

Institute o /Human  Anatomy, University o/Uppsala, 
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Acid Phosphatase Activity in Cytoplasmic Bodies 
of the Absorbing Intestinal Cells from Suckling 

P i g s  

T h e  c o l u m n a r  a b s o r b i n g  cells of t he  m o u s e  i n t e s t i n e  
c o n t a i n  m u l t i v e s i c u l a r  bod ies  a n d  dense  bod ies  of dif-  
f e r en t  t y p e s  1. T h e y  p a r t l y  c o n t a i n  ac id  p h o s p h a t a s e  (AP) 
a c t i v i t y  a n d  t h u s  c o n f o r m  to  t h e  lysosome  c o n c e p t  L S u c h  
h e t e r o g e n e o u s  s t r u c t u r e s  a n d  also s m a l l  c y t o p l a s m i c  pa r -  
t ic les  r e s e m b l i n g  mic robod ies  as desc r ibed  for  e x a m p l e  
b y  AFZELIUS s are  also p r e s e n t  in  t h e  i n t e s t i n a l  e p i t h e l i u m  
of suc ld ing  pigs a. 

I n  o rde r  to  s t u d y  t h e  occur rence  of A P  in t he  m e n t i o n e d  
bodies  we o b t a i n e d  m a t e r i a l  f r om 2 l i t t e r s  of suck l ing  
pigs 4. Sma l l  t i ssue  cubes  were processed  for  e l ec t ron  

mic roscopy  w i t h  s t a n d a r d  me thods .  O t h e r  s amples  were  
f ixed in g l u t a r a l d e h y d e  n, f reeze-sec t ioned  (15 a n d  50 p), 
a n d  processed  for  A P  s. T h e  i n c u b a t i o n  t i m e  was  30-45 
min .  Cont ro l s  were r u n  w i t h  N a F  a d d e d  to  t h e  s u b s t r a t e  
(0 .042%).  T h e  t h i n n e r  sec t ions  were e x a m i n e d  in  t h e  
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A bsorbing Cells o[ the Mouse Jejunum (Godvil AB, Stockholm 1956). 

2 T. BARKA, J. Histoehem. Cytoehem. 12, 229 (1964), 
3 B. AFZELIUS, J, biophys, biochem. Cytol. 26, 835 (1965). 
4 M. SXBALIN and N, BJ6RKMAN, Expl. Cell Res. 44, 156 (I966). 
n D. D. SABATtNI, K. B~r¢scg and R. J. BXRRNErT, J. biophys. 

bioehem. Cytol. 17, 19 (1963). 
o G. GoMom, Microscopic Histoehemistry: Principles and Practice 

(Univ. Chicago Press, Chicago 1952). 
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l ight  microscope and the  th icker  ones were post-f ixed in 
osmiumte t rox ide  and prepared  For electron microscopy s. 

Numerous  droplets  indica t ing  A P  ac t iv i ty  appeared  in 
the  cells af ter  40 rain incuba t ion  (Figure 1). The  controls  
conta ined few granules (Figure 2). The  mul t ives icu la r  
bodies (Figure 3) and dense bodies were loaded wi th  lead 

prec ip i ta te  to di f ferent  degrees (Figure 4), whereas  the  
small  bodies (Figure 5) were as a rule  nega t ive  (Figure 4). 

The  s ta ined bodies obv ious ly  belong to  t h e  lysosomal  
system. Since t h e  in tes t ina l  ep i the l ium shows a s t rong 
endocy to t ic  ac t iv i ty  4 mos t  of its lysosomes are  presum-  
ab ly  of the  he terophagic  7 type .  This  indicates  t h a t  be- 

Fig. 1. Intestinal epithelium after 40 min incubation. Numerous 
AP-positive granules indicate a high frequency of lysosomes. Photo- 

micrograpb, × 640. 

Fig. 2. Control specimen after 40 rain incubation with NaF added to 
the substrate. The few positive granules possibly represent alkaline 

phosphatase. Photomicrograph. × 640, 

Fig. 3. Multivesieular bodies of different degrees of development, 
]31ectronmierograph. x 36,000, 

Fig, 4. Intestinal ceil after 40 rain incubation showing cytoplasmic 
bodies withdifferent degrees of activity. The small round structures 
presumably representing microbodies are negative {arrows). Elec- 

tronmierograph. × 20,000. 

Fig. 5. Apical portion of intestinal cell with 2 small bodies (arrows). 
× 20,000, 
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sides the extracellular digestion in the intestine there is 
also an intracellular digestion. However, since the life 
span of the absorbing cells is only 3 days s autophagic 
lysosomes may also be present. 

The small bodies are generally negative and structurally 
they conform to microbodies. Such bodies are frequently 
found in renal and hepatic cells. Recently, structures 
probably representing microbodies have been demon- 
strated also in other organs (epididymis, Sertoli cells) by 
AFZELIUS and NICANDER 9. This points to a greater 
ubiquity of these bodies than had been assumed earlier, 
and their possible presence in the absorbing intestinal 
epithelium is,  therefore, not  surprising. 

positive K6rnchen (offenbar lysosomales System) sowie 
kleinere, SP-negative K6rperchen, ais ,Microbodies,  
gedeutet. Den heterophagischen Lysosomen wird eine 
intrazellul~re Verdauungsfghigkeit zugesprochen. 

N. BJ6RKMAN and M. SmALIN 

Department o/A natomy and Histology, Laboratory for 
Electron Microscopy, Royal Veterinary College, 
Stockholm (Sweden), and Department o] Medicine, 
Laboratory for Electron Microscopy, Veterinary College, 
Vienna (Austria), 9th November 7966. 

Zusammen/assung. Zytoplasmatische K6rperchen ab- 
sorbierender Zylinderzellen (Saugferkeldarm) wurden 
licht- und elektronenmikroskopisch nut saure Phospha- 
tase (SP) untersucht:  Zytoplasma enth~lt mehrere SP- 

7 CH. DE DUVE and R. WATTIAUX, A. Rev. Physiol. 28, 435 (1966}. 
s H. A. PADYKULA, Fedn. Prec. Fedn Am. Socs exp. Biol. 2t, 873 

(1962). 
9 B. AFZEL~US and L. NICANDER, J. Ul~rastruct. Res., in press. 

E a r l y  D e t e c t i o n  of  I n f e c t i o n  of  S u g a r c a n e  b y  
R a t o o n - S t u n t i n g  D i s e a s e  ( R S D )  

RSD which depresses the growth of the ratoon crop of 
sugarcane is believed to be a virus disease and is difficult 
to detect before it exerts its growth-retarding effect 1. 
VAN KAMMEN and BROUWER ~ described an increase in 
levels of polyphenoloxidase in tobacco leaves inoculated 
with tobacco mosaic virus; a similar observation was 
recorded for maize infected with maize rough dwarf virus 
by HARPAZ and KLEIN 3. We a t tempted to use this 
procedure for the detection of RSD in sugarcane. 

Heal thy leaves of sugarcane about 130 cm long were 
cut into sections 33 cm long and split along the midrib. 
One half of the split section was inoculated by dusting it 
lightly with carborundum and rubbing it  on either side 
with each of two fingers wetted with inoculant. The 
inoculant for the test  half was juice squeezed from RSD- 
infected cane stalks, tha t  for the controI half juice from 
healthy stalks of the same variety. Inoculum was rinsed 
off with running water, the bot tom 1 cm of the half- 
leaves was cut off under water  and the split halves were 
put  into tubes (33 cm by 28 mm) containing 30 ml 
distilled water, The tops were closed with 'parafilm' and 
the tubes, in racks, were incubated at  24°C for Various 
periods up to 7 days under fluorescent lights (13.5 h day). 
At the end of the incubation the half-leaves were removed 
from the tubes, b lot ted  dry, cut up with scissors and 
representative samples of 1-1.5 g were ground 4 with 15 
ml McIlvaine buffer * for 10 sec; a second grinding with 
7 ml for 5 sec served to rinse the machine and disperse 
any fibres on the head. The dispersion was made up to 
25 ml with buffer, stirred in the presence of a few drops 
of iso-octanol and centrifuged for 20 min at 8000 g and 
4 °C. Polyphenoloxidase was determined with chlorogenic 
acid as substrate by a spectrophotometric method similar 
to tha t  described in ~, except that  the reaction was 
carried out in a Perkin-Elmer 4000 A recording spectre- 
photometer  and tha t  the extinction values from the 
recordings were plot ted against t ime on semilogarithmic 
Paper. A stralght-line relationship between log extinction 

and time held for 2-3 rain Mter the reaction was started 
by addition of chlorogenic acid to the test sample and 
the slope of this line was taken as a measure of anzyme 
activity. The ratio of ac t iv i ty /g  wet weight for the test  
extract  to the act ivi ty/g wet weight for the control 
extract, called the R value, was found to vary  consider- 
ably from one test to the next. For  151 tests the mean R 
value was 1.23 and this was significantly greater than 
uni ty  (P < 0.001). Although many  modifications of each 
step of the method were tried we were unable to obtain 
more reproducible results. Thus the minimum number of 
replicate samples which would have to be anMysed to 
give an accuracy in diagnosis of 9/10 and 99/100, respec- 
tively, were 29 (23) and 70 (56) for 2 groups of experi- 
mental results. In view of the large number of replicate 
analyses required, the method in its present form is not  
suitable for routine detection of RSD. 

Zusammenfassung. Im EinMang mit  Erfahrungen bei 
Tabak- und Maispflanzen konnte in Bl/ittern des Zucker- 
rohres nach Impfung mit  Salt  yon an ~Ratoon Stunting 
Disease*~ erkranktem Zuckerrohr eine Erh6hung des 
Polyphenoloxydasen-Spiegels festgestellt werden. Eine 
praktische Anwendung dieser Methode zur Iriihen 
Diagnose dieser Viruskrankheit ist noch nicht m6glich. 

P, B. HUTCHINSON, P, G. STANLEY 
and D. R. STRONG 

Colonial Sugar Refining Company, Research 
Laboratories, Roseville ( N.S. W., Australia), 
14th November 7966. 
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