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men reduzierten Epithelzellen auf. Die Basatzetlen schei- ~ en. eine geschlossene Ket te  zu bilden. Der Verband der 
ynnderzellen wirkt  nach der  Schnit t r ichtung und der 

differenten H6henlage der Kerne mehrschichtig. Die 
Zellen sind durch starke Plasmalemmfal ten mite inander  
verzahnt. Bei der Polymorphie  der Kerne ist alien eine 
gehAufte Ansammlung und Klumpung des Chromatins, 
besonders an der Kernmembran,  gemeinsam. Das E R  ist  
reduziert. Die Zahl der  Mitochondrien hat  sich verringert .  
~:e ie Golgi-Komplexe sind s ta rk  verkleinert  und blAsc.hen- 

mig erweitert. Die dichte apikale Zone tritgt einen 
reocilienbesatz. Lipideinschliisse werden vermisst:  

Cytosomen differenter Ar t  sind hingegen noch vorhanden, 
Von dem skizzierten 13ild der Zylinderzellen weichen 
einzelne Zellen ab. Diese Elemente besitzen einen be- 
SCheidenen lamell~ren Golgi-Apparat .  Die apikale Zone ~ er Zelleiber und die Randregion beherbergt  kleine 
, l~sehen unc~ vereinzelt  Vakuolen. Der Stereocilienbesatz ~ t sp/£rlich. Sic ithneln in diesem Zellabschnit t  einem 
s~e~ityp (Typ ]3), der  im Gangepithet  noch nicht  ge- 
~ech t s r e i f e r  Ra t ten  (28 Tage alt) anzutreffen ist und 

als Vorl~ufer der  Nebenzellen gelten kann ~. 
Die Gabe yon 20 mg Testosteron Ii ihrt  schon nach 8 

Tagen zu tiefgreifenden Ver~nderungen. Die Tunica 
Propria und die Basa lmembran verlaufen gestreckt. Die 
13indegewebszellen werden in der Folge akt iv ier t  und 
aehmen die Kollagenbildung auf. Die Ent fa l tung der 
t~Iauptzellen ha t  in der  2. Woche einen Grad erreicht, der 
clem des Normalbildes entspricht .  In  den Zeitabst~tnden 
his zur 9. Woehe werden keine ¥er~nderungen auff~llig 

Ztlerst auftretenden Lipidtropfen im basalen Zellbereich 
Vor. In der apikalen und in der Randzone l inden sich ~ hlreiche kleine ]31Aschen, vereinzelt  Vakuolen und 
~cl~te Cytosomen, seltener auch lamell~ire Cytosomen. 

lese Region beherbergt  ausserdem die Mehrzahl der  

Mitochondrien. Mit zunehmender Anhgufung und Ver- 
gr6sserung der Fe t t t ropfen  verbindet  sich eine Zunahme 
der  Vakuolen im Randbereich,  eine gr6ssere H~Lufigkeit 
der dichten Cytosomen und die Ausbildung von lamel- 
1Aren Cytosomen, wobei beide Cytosomenarten in die 
Kernzone vordringen und spiiter auch infranuclegr anzu- 
treffen sind (9. Woche). Von der 4. Woche ab werden in 
geringer Zahl Mitochondrien mit  Orientierung ihrer 
Cristae parallel  zur LAngsachse beobachtet ,  die Ver- 
iinderungen unterliegen (Figur 3). Die Basalzellen reagie- 
ren ebenfalls auf die Androgengabe. 

Die beschriebene Morphodynamik des Nebenhoden- 
gangepithels 1Asst zwar an differente Aufgaben seiner 
Zellarten denken, er laubt  aber  noch keine endgfiltigen 
Aussagen 4. 

Summary. The epithelium of the epididymal  duct  
(corpus region) of the ra t  af ter  hypophysec tomy and after 
androgen subst i tut ion has been examined by  light and 
electron microscopy. The epithelium consists of 3 different 
cell types :  principal,  accessory (Nebenzellen), and basal 
cells. The characterist ics of these cells disappear  after 
hypoph~sectomy and redifferentiate after androgen appli-  
cation. The alterations of the principal  and accessory 
cells in course of t ime (from the 1st week up to 9 weeks 
after injection of 20 mg testosterone propionate) are the 
subject  of this report.  
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Aerobic Glycolysis of  N o r m a l  Tissues Suspended 
in Thoracic Duct Lymph 

About 40 years ago WARBURG 1 s ta ted tha t  the forma- 
tion o f  lactic acid from carbohydra te  sources in the 
presence of a supply of oxygen (that is, aerobic glycolysis) 
ks one of the  most  general and dist inct ive features of 
Cancerous tissues. However, such a property ,  though 
closely associated with the  neoplastic process, cannot  be 
Said to be essential for malignancy, since i t  is known tha t  
aerobic glycolysis is displayed also by  some normal  
tissues, for instance brain, retina, kidney medulla and 
embryonic cells ~. 

Neverthel ARBURG almost all the  ~ ,  ess, according to W , 
;~ .a  showing tha t  no rma l  tissues glycolyse aerobically in 

~tro are fallacious, because they  have been obtained 
With Cells incubated in simple saline media, instead of 
~ore Physiological media  or similar body fluids. As a 

atter of fact, he has recently reported tha t  normal ra t  
or mouse tissue slices respectively suspended in homolo- 
gous sera and in ascitic fluid of Ehrlich turnout, produce 
Lraost no lactic acid aerobically s. 

However,  nei ther  fluids can be regarded as fully 
physiological media because their  chemical composition 
is very  different from tha t  of the  interst i t ia l  lymph in 
which the cells are normal ly  immersed. Since interst i t ial  
lymph m a y  be considered equivalent  to the  thoracic duct  
lymph, we thought  i t  worth invest igat ing the glycolytic 
behaviour of some normal ra t  tissues incubated in such 
body fluid. 

Wis tar  rats  of both sexes, weighing about  200 g each, 
were used throughout  these experiments.  The lymph 
was collected by  cannulat ion of the  thoracic duct  accord- 
ing to the method of BOLLMAN, CAIN and GRINDLAY 4, 

1 0 .  WARBURG, Biochem. Z. 142, 317 (1923). 
A. C. AISENBERG, The Glycolysis and Respiration o] Turnouts 
(Academic Press, New York 1961). 
O. WARBt:RG, K. GAW~HS, and A. W. GEISSLER, Weiterentwicklung 
der zellpkysiologischen Methoden (Thieme, Stuttgart 1962). 

4 j .L .  BOLLMAN, J. C. CAIN, and J. H. GRtNDLAV, J. Lab. clin. Med. 
33, 1349 (1948). 
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e x c e p t  for  t he  use of a d rop  of p las t i c  adhes ive  (me thy l -2 -  
c y a n o a c r y l a t e ;  E a s t m a n  910) 5 i n s t e a d  of l i ga tu re s  to  
ho ld  in  place  t h e  p las t i c  t u b e  s l ipped in to  t he  duct .  L y m p h  
was  col lec ted  for  2 successive days  f r o m  each  a n i m a l  in  
s ter i le  r ec ip ien t s  c o n t a i n i n g  H u n k ' s  so lu t i on  plus  a n t i -  
b iot ics  a n d  hepa r in ,  as sugges ted  b y  GOWANSS; samples  
f rom 6 d i f fe ren t  r a t s  were pooled,  c en t r i fuged  cell-free, 
h e a t e d  a t  56 °C for  30 ra in  a n d  used  i m m e d i a t e l y  or  s to red  
a t  -- 20 °C. Fed  a n i m a l s  were  d e c a p i t a t e d  a n d  t h e  o rgans  
i m m e d i a t e l y  r e m o v e d  a n d  p r e p a r e d  acco rd ing  to  t h e  
c o n v e n t i o n a l  t echn iques .  Tissues  were  s u s p e n d e d  in 3 ml  
of l y m p h  a n d  i n c u b a t e d  for  1 h a t  37 °C, in  air ,  in  vessels  
of a b o u t  40 ml  c a p a c i t y  w i t h  one  large  side a r m  c o n t a i n i n g  
3 ml  of a c a r b o n a t e - b i c a r b o n a t e  bu f f e r  3 ~ I  p H  10.8 a n d  
2 m l  of c a rbon i c  a n h y d r a s e  (Serva ,  Heide lberg) ,  as  de-  
sc r ibed  b y  WARBURG, GEISSLER a n d  LORENZ ~. :Readings 
of t h e  O,  u p t a k e  were t a k e n  e v e r y  10 ra in ;  a f t e r  i ncuba -  

Aerobic glycolysis and respiratory rate of normal rat tissues sus- 
pended in thoracic duct lymph 

Tissue QcO~), Qo, 

t ion ,  t he  lac t ic  acid c o n t e n t  of e ach  vesse l  was  deter" 
m i n e d  b y  t h e  ' l a c t a t e - t e s t '  (Boehr inger ,  TC-B  15972). All 
t h e  d a t a  were re fe r red  to  t h e  d r y  w e i g h t  of t he  t i ssues  at~d 
co r rec t ed  a c c o r d i n g  to  t h e  b l a n k s  o b t a i n e d  a t  0 t ime.  

As s h o w n  in  t h e  Tab le ,  al l  t h e  n o r m a l  t i ssues  tested 
p roduce  lac t ic  acid ae rob ica l ly  in  sp i te  of t h e i r  being 
s u s p e n d e d  in t ho rac i c  d u c t  l y m p h ;  t h a t  is, in  t he  most 
phys io log ica l  m e d i u m  so fa r  ava i lab le .  The  glycolytiC 
a c t i v i t y  is r e a s o n a b l y  w i t h i n  t h e  r a n g e  of t he  dat~ 
usua l ly  r e p o r t e d  in t h e  l i t e r a t u r e  ~ for  each  t i s sue  incu- 
b a t e d  in  a wide v a r i e t y  of sal ine m e d i a  or  b o d y  fluids. 

Therefore ,  ou r  p r e s e n t  resu l t s  are  a t  v a r i a n c e  w i t h  the 
a b o v e  m e n t i o n e d  f ind ings  of WARBURG a. On  t h e  co~" 
t r a r y ,  t he se  d a t a  f u r t h e r  s u p p o r t  t h e  genera l ly  held 
op in ion  t h a t  (1) ae rob ic  p r o d u c t i o n  of l ac t i c  ac id  by 
m a n y  n o r m a l  t i s sues  is n o t  a n  a r t i f a c t  d e p e n d e n t  on 
e x p e r i m e n t a l  v a r i a b l e s  b u t  a t r ue  b io logica l  p r o p e r t y  of 
t h e i r  own,  a n d  t h a t  (2) t h e  co r re l a t ion  b e t w e e n  aerobic 
glycolysis  a n d  m a l i g n a n c y  is no t  un iversa l .  

Riassunto. L a  p roduz ione  ae rob i c  di ac ido la t t i co  d~ 
p a r t e  di t e s su t i  n o r m a l i  di  r a t t o  n o n  v iene  r i d o t t a  0 
i n i b i t a  da l la  loro i n c u b a z i o n e  in  u n  mezzo  fisiologico quale 
la  l in fa  di  d o t t o  toracico.  

Brain white matter + 0.16 -- 5.73 
Diaphragm + 0.25 -- 1.55 
Liver + 0.29 -- 5.13 
Mucous membrane (jejunum) + 0.96 -- 1.94 
Kidney cortex + 1.14 -- 10.17 
Testicle + 1.39 - - . 6 . 30  
Spleen + 2.08 -- 6.84 
Nidney medulla + 2.48 -- 6.68 
Brain eort6x + 3.00 -- 5.76 
Uterus(gravid) + 3.50 -- 1.34 
Amnion + 8.40 -- 5.96 
Retina + 22.35 -- 7.19 
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E x p e r i m e n t s  of  i n  v i t r o  C u l t u r e s  o f  L a r v a l  E p i -  

d e r m  of  D e s e r t  L o c u s t  ( S c h i s t o c e r c a  
gregarla F o r s k )  

T h e  di f f icul t ies  in  t h e  in  v i t ro  cu l tu re  of t i s sues  a n d  
o rgans  of insec ts  de r ive  m a i n l y  f rom (a) t h e  v e r y  l imi ted  
knowledge  of the  compos i t i on  of t he  insec t  fluids,  a n d  
(b) t he  fac t  t h a t  t he  a c t i v i t y  of a l m o s t  a l l  t h e  cells of in-  
sects  are u n d e r  h o r m o n a l  con t ro l  1-3. T he  f i rs t  d i f f i cu l ty  
is b e g i n n i n g  to  be  overcome,  a n d  m e d i a  are p roposed  for  
cell cu l tu re s  of d i f fe ren t  orders  of insec ts  w h i c h  a l low 
d e v e l o p m e n t  of cell l ineages  of f i b rob l a s t s  4. 

As for  o rgans  a n d  t issues,  on ly  g o n a d  m a t u r a t i o n  seems 
to  be  o u t  of t he  h o r m o n a l  cont ro l ,  a n d  t h e  d i f f e r en t i a t i ons  
of t e s t e s  a n d  ovar ies  were  o b t a i n e d  in v i t r o L  Howeve r ,  
in o rde r  to  i nves t i ga t e  t h e  h o r m o n a l  con t r o l  of m o r p h o -  
genesis,  t i ssues  w h i c h  are  s t r i c t l y  u n d e r  h o r m o n a l  cont ro l ,  
such  as e p i d e r m  6, a p p e a r  to  be  m u c h  more  i n t e r e s t i n g  
w h e n  c u l t i v a t e d  in  vi t ro .  

I n  v i t ro  cu l tu res  of t e g u m e n t  of dese r t  locus t  (Schisto- 
cerca gregaria Forsk)  l a rvae  were t r ied,  a n d  t h e  resu l t s  of 
these  e x p e r i m e n t s  are r epo r t ed  here.  Tes ts  c o n d u c t e d  in 
t h i s  l a b o r a t o r y  on  t he  sa l ine  so lu t ion  p roposed  b y  HOYLE 7 
showed  t h a t  i t  was  c a p a b l e  of m a i n t a i n i n g  e m b r y o s  a n d  
e m b r y o n i c  t i ssues  of locus t  a l ive  for  a long  t i m e ;  the re fo re  

i t  was  used  t h r o u g h o u t  these  expe r imen t s .  O t h e r  experi-  
m e n t s  on  t h e  in v i t ro  d e v e l o p m e n t  of e m b r y o s  of S. gre- 
gafia w i t h o u t  y o l k  sugges t ed  to  us  t h e  fo l lowing mediur~,  
w h i c h  seems  s u i t a b l e  als0 for  t h e  cu l tu re  of ep ide rmal  
cells:  100 m l  of HOYLE'S sa l ine  (KC1 0.075 g;  NaC12 0.75 g; 
MgC12 0.041 g; NaKCO~ 0.034 g; N a H ~ P O  4 0.083 g; 
d is t i l led  w a t e r  100 ml) ;  glucose 0.1 g; t r eha lose  0.1 g; 
l a c t a l b u m i n e  h y d r o l y s a t e  1 g; locus t  h e m o l y m p h  10 rnl; 
a n d  locust  e m b r y o  e x t r a c t  10 ml.  H e m o l y m p h  was h e a t e d  
a t  60 °C for 5 rain,  cen t r i fuged ,  a n d  t h e  c lear  s u p e r n a t a n t  
used.  E m b r y o  e x t r a c t  was  o b t a i n e d  f r o m  eggs a f t e r  8 
days  of i n c u b a t i o n ,  h o m o g e n a t e d ,  c en t r i f uged  a t  20,000 g 
for  30 min ,  a n d  t h e  c lear  s u p e r n a t a n t  used.  Media  sup- 
p l e m e n t e d  w i t h  an t i b io t i c s  were  s ter i l ized  b y  f i l t r a t ion  
before  use. 
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