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mius-soleus,  and  in F igure  2 for a m o t o n e u r o n e  of t he  
pre t ib ia l  flexors. F igure  1, records  G, H, and  I, also illus- 
t r a t e s  t h a t  th i s  inh ib i t ion  is evoked  b y  s t imul i  t h a t  evoke 
ne i ther  a dorsal  roo t  po ten t i a l  (DRP)  nor  a pos t synap t i c  
po t en t i a l  in the  motoneurone .  F u r t h e r m o r e ,  these  ret icu-  
lar  s t imul i  have  no effect  on the  Ia  E P S P  or I P S P  (Figure 
1, C and  F ;  Figure  2, C, D, G, and  It).  Since the  condi t ion-  
ing r e t i cu l a r  s t imu la t ion  has  no effect  on p r i m a r y  affer-  
e n t s  or  motoneurones ,  i t  is concluded t h a t  the  inh ib i t ion  
is exe r t ed  on the  in t e rneurones  t r a n s m i t t i n g  effects  f rom 
the  F R A .  The t ime  course of the  inhib i t ion  is shown in the  
curve  of Figure  2. The same re t icular  s t imuli  in add i t ion  
ef fec t ive ly  depress  t he  t r ansmiss ion  f rom the  F R A  to 
p r i m a r y  a f fe ren ts  and  to  d i f fe ren t  ascending  spinal  p a t h -  

D? 
G-S 25. DP 1.1" 6-S I.~. 

0 

[ F G H 

+f~st _ , , ,  ~ a . e • 

250 ms 25 ms 10 ms 

%or test BS*GS-DP 

- - - -  
0 : : ~ " 

0 100 200 300 4fi0 50Omsec 
gS stimulation 

Fig. 2. Inhibition from the reticular formation of transmission from 
the flexor reflex afferents (FRA) to a flexor motoneurone. A and B, 
taken simultaneously at different sweep speeds, show the EPSP 
evoked fronl high treshold muscle afferents in the gastrocnemius- 
soleus (G-S) nerve. In the corresponding lower records E and F 
the ]~PSP is depressed by stimulation of the brain stem (the same 
site, frequency and strength as in Figure 1). The time course of the 
depression is shown in the curve. There is no depression of the la 
EPSP and IPSP, shown unconditioned in C and D and conditioned 
by brain stem stimulation in G add H. As in Figure 1 the condition- 
ing*stimulation of the reticular formation evokes neither a dorsal 
root potential (DRP) nor a postsynaptic potential in the nmto- 
neurone, hence the inhibition is exerted at the interneuronal level. 

ways.  These  d e p r e s s a n t  ac t ions  are s imilar  to  those  
tonica l ly  act ive  in t he  dece reb ra te  s ta te .  The effect  is 
evoked f rom a region wi th in  the  re t icu lar  f o rma t ion  t h a t  
is more  ven t ra l  t h a n  t h a t  f rom which  p o s t s y n a p t i c  in- 
h ib i t ion  is p roduced  at  the  lowest  s t r e n g t h s  of s t imu la t ion  
in m o t o n e u r o n e s  8. We propose  to deno te  th is  descending  
p a t h w a y  med ia t ing  the  inhib i t ion  to  reflex p a t h w a y s ,  the  
dorsal  ret iculospinal  t rac t .  

E x p e r i m e n t s  are in progress  to  disclose the  m e c h a n i s m  
w h e r e b y  the  inhibi t ion is achieved.  We have  obse rved  
t h a t  re t icular  s t imula t ion  effect ively inhib i t s  ac t iva t ion  of 
in t e rneurones  f rom the  F R A  ; but ,  in the  few in te rneurones  
so far inves t iga ted  wi th  in t racel lu lar  recording,  the re  has 
been  no p o s t s y n a p t i c  inhibi t ion.  P r e synap t i c  inh ib i t ion  
a t  an in te rneurona l  level should  also be cons idered  as a 
possible mechan i sm.  

Rdsumd. La t ransmiss ion  en t re  les aff~rences des rG- 
flexes de flGxion (FRA) e t  les m o t o n e u r o n e s  peu t  8tre 
inhibfie par  une s t imu la t ion  de la fo rma t ion  r~ticulGe but-  
baire,  sans  qu ' i t  se produise  une dGpolarisat ion des affG- 
rences  pr imai res  ou un po ten t ie l  p o s t s y n a p t i q u e  des 
motoneurones .  On conclut  qu ' i l  exis te  une inh ib i t ion  des 
neurones  in tercala i res  en t re  les affGrences des  rGflexes de 
flGxion et  les motoneurones .  
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P R O  E X P E R I M E N T I S  

F l u o r e s c e n t  S t a i n i n g  T e c h n i q u e s  in  E a r l y  
D i a g n o s i s  o f  T i s s u e  A l t e r a t i o n s  

Fluorescen t  s t a in ing  t echn iques  have  been  used in 
h is to logy main ly  in order  to d i f fe ren t ia te  live t issues f rom 
dead  1-6. In  deve loping  f luorescent  s ta in ing  t echn iques ,  we 
found  th i s  m e t h o d  helpful  for d e m o n s t r a t i n g  ear ly  de- 
genera t ive  a l t e ra t ions  in p a r e n c h y m a l  cells t h a t  d id  no t  
show in t issues s ta ined  b y  c o n v e n t i o n a l  t echniques .  

The  m e t h o d  p r o v e d  v e r y  sens i t ive  w h e n  examin ing  the  
effect  on p a r e n c h y m a l  cells of ra t  l ivers of a new chemo-  

the rapeu t i c  agen t  (a n i t ro fu rane  der iva t ive  syn thes i zed  at  
the  I n s t i t u t e  of Organic  Syn thes i s  of the  L a t v i a n  Acad-  
e m y  of Sciences:  Director ,  Professor  S. A. tllLLERS). The  
sens i t iv i ty  of t h i s  m e t h o d  was  conf i rmed  also when  
examin ing  cancer  cells of h u m a n  tumours .  

The c o m p o u n d  men t ioned  above  was admin i s t e r ed  to 
whi te  ra t s  a t  a level of 6 mg /kg  b o d y  weight  dai ly  for 20, 
40, 60, 80 and  100 days.  Animals  were sacrif iced and  smal l  
pieces of t he i r  l ivers f ixed in a solut ion of 10% neu t ra l  
formalin.  F rozen  sect ions  were  s ta ined  wi th  a 0.1% solu- 
t ion of co r iphosph ine  on Krebs -R inge r  solut ion a t  p H  7.4, 
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as well as wi th  hematoxy l in  and eosin and Sudan  I I I .  
In tens i ty  of fluorescence was measured by  a photo-  
mult ipl ier .  

F luorochromed sections of l iver  tissue from rats  t h a t  
had been g iven  the  chemotherapeu t ic  agent  for 20-40 
days, showed apple-green fluorescence of cy top lasm and 
yellow-green fluorescence of nuclei  in p a r e n c h y m a l  ceils 
forming a narrow circle around the  cent ra l  veins  of l iver  
lobules (EMF of fluorescence f rom 0.84-0.96 V). I n  ani- 
mals  t h a t  were given the  compound  for 60 days,  b r igh t  
apple-green fluorescence of cy top l a sm was found in a con- 
siderable number  of cells forming a wide bel t  a round cen- 
t ra l  veins (EMF of f luorescence 1.60-1.84 V). I n  some 
lobules, apple-green fluorescence was present  in all  paren-  
ehymal  cells. Small  zonal necroses of l iver  t issue were 
found in animals  t ha t  had  been adminis te red  the com- 
pound for 80-100 days, the  necrot ic  tissue g iv ing  a bril- 
l iant  yel low-green fluorescence (EMF of f luorescence 
2.1 V). Liver  tissue of control  an imals  t h a t  were not  g iven  
the compound  showed uni form dark  green fluorescence of 
pa renchymal  cells, the i r  nuclei  remain ing  invisible (EMF 
of fluorescence 0.42-0.44 V). 

In  sections of l iver  t issue stained by  conven t iona l  
methods,  the first signs of c loudy swell ing were found in 
animals  t ha t  had  been fed the  chemothe rapeu t i c  agent  for 
not  less t han  60 days.  

The neoplast ic  tissue examined  consisted of 35 un-  
t rea ted  h u m a n  t umour s  of var ious  his tological  s t ruc ture  
tha t  were fixed and s ta ined by  the  techniques  described 
above.  

F luorochromed sections showed dark  green fluorescence 
(EMF from 0.38-0.85 V) in the bulk  of the  cancer  cells 
forming solid clusters  or  adenomatous  s t ructures ,  while 
apple-green f luorescence of cy top la sm ( E M F  from 1.97 to  
2.18 V) was noted  in t u m o u r  cells border ing on these 
clusters and structures .  Apple-green fluorescence was also 
found in cancer  cells s i tua ted  around necrot ic  areas of can-  
cer tissue, the  necrot ic  t issue showing a br i l l iant  apple-  
green fluorescence assuming in places a reddish t i n t  (EMF 
from 1.98 to 2.00 V). Ep i the l i a l  pearls of squamous  cell 

carc inomas fluoresced br igh t ly  (EMIr f rom 2.10 to 2.20 V). 
Sections s ta ined by  conven t iona l  methods  showed signs of 
f a t t y  degenera t ion  of cancer  cells a round necrot ic  loci, the 
res t  of the  ceils showing no signs of damage.  

These results  p rove  t h a t  histological  inves t iga t ions  by 
I luorochrome s ta ining techniques  may- pe rmi t  the  demon-  
s t ra t ion  of a l tera t ions  in cell metabo l i sm up to  40 days 
earlier t han  inves t iga t ions  by  conven t iona l  methods .  They 
show also t h a t  in cancer  tissue a l te ra t ions  of cell metab-  
ol ism m a y  occur  t h a t  canno t  be demons t r a t ed  b y  conven-  
t ional  techniques.  On the  o ther  hand,  our  f indings prove 
tha t ,  on the  grounds of results gained by  convent ional  
s ta in ing techniques ,  a l tered cells and tissues m a y  well  be 
mis taken  for normal  nndamaged  ones. 

Zusammen/assung. Lumineszenzmikroskopisch  wurde 
in his tologischen Schni t ten  nachgewicsen,  dass nacll 
Ni t ro fu ranverabre ichung  der Anst ieg der  Fluoreszenz- 
intensit~it der Leberzel len im Lebergewebe yon Ra t t en  
dem StOrungsgrad des Zel lmetabol ismus  entsprach.  Im 
Tumorgewebe  kranker  Tiere  lokal is ier ten sich intensiv 
f luoreszierende Zellen am Aussenrande von  Krebs- 
nestern.  
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B e s c h l e u n i ~ t e s  W a c h s t u m  y o n  Karpfen  in 
A q u a r i e n  m i t  Hilfe b i o l o g i s c h e r  W a s s e r k l i i r u n g  

Ftir  ziichterische Arbe i ten  an  Nutzf i schen  wird eine 
Hal tungsweise  ben6t igt ,  die die stitndige Kont ro l le  der 
Tiere  er laubt .  Dies ist  in de r  fibtichen Te ichha l tung  n ich t  
gegeben. 

Wir  en twickel ten  dahe r  eine Aqua r i enha l tung  fiir 
Karpfen,  die neben der  vol ls t / tndigen Kont ro l lm6gl ichke i t  
im Gegensatz zu alien bisher  bekann ten  Versuchen ein 
erheblich schnelleres SVachstum der  Fische als un te r  
nat i i r l ichen Bedingungen  ergibt ,  Der  bisher  als Grund  Itir 
nur  minimale  Gewich tszunahme in Aquar i en  n a m h a f t  ge- 
machte  sogenannte  ,Raumfak torenkomplex ,~  bes teh t  
nach unserer  Ansicht  in erster  Linie  in unzure ichender  
Wasserreinigung.  

Wir  haben  Karpfen  verschiedener  Al terss tufen  in 
Plastikbeh~iltern yon 40 1 Fassungsverm6gen  gehal ten,  
deren Wasser  durch st i indigen Ab- und Zufluss in den 
Cyclus einer biologischen Selbstreinigung eingeffigt wurde.  
Kernst i ick  dieses geschlossenen Kreislaufes stel l t  ein Be-  

l eb t sch lammbecken  dar, in dem neben der  O x y d a t i o n  und 
Mineral is ierung der  organischen Subs tanzen  durch  Bak- 
ter ien  eine Verarbe i tung,  Umlage rung  und Durehl i i f tung 
des Sch lammes  durch eingesetzte  Tubif ic iden erfolgt.  

Bei  "vVassertemperaturen yon 23-25°C erre ichten  die 
Karpfen  in diesem geschlossenen Wassercyclus  beachtl iche 
Gewichtszunahmen.  Zu Anfang  des Win te r s  eingesetzte 
eins/3mmerige Karpfen,  die mi t  St f iekgewichten yon  8 his 
10 g weft  un te r  dem Durchschn i t t  normale r  K I (25-30 g} 
lagen, er re ichten  in sechs Monarch  ein Durchschni t t s -  
gewicht  yon  135 g - E inze lexemplare  275 g. 

Drei  ebenfatls zu Win te r sanfang  mi t  e inem durch- 
schni t t l i chen  St t ickgewicht  yon 140 g in ein gemeinsames 
40 1-Becken eingesetzte  K 2 haben  j e t z t  nach 6 Monarch 
St i ickgewichte  von  915, 910 und 815 g. 

Diese Gewich t szunahmen  (Verdre izehnfachung bzw. 
Vers iebenundzwanzigfachung bei den kleinen und Ver- 
sechsfachung bei den gr6sseren Karpfen)  wurden  w/ihrend 
der  W i n t e r m o n a t e  erzielt.  Die F t i t t e rung  erfolgte mit 
Fe r t i g fu t t e r  fiir Karp fen  und Forel len un te r  Zugabe von 
Tubi fexen  und Daphnien .  Mittels  einer zentral  ange- 


