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When the present results on methionine transfer are 
compared with previous estimations of methionine, free 
in the intestinal mucosa and in the extracted protein 2, it 
can be seen that  all 3 levels increase by about  the same 
proportion for the same shift in acclimatization temper- 
ature, implying that  the abili ty of the mucosal cell to 
concentrate methionine determines its own incorporation 
into protein. Methionine is known to piny a critical par t  
in the aggregation of polysomes e and in the init iat ion of 
peptide synthesis ~ and it may act in the goldfish intestinal 
mucosa, in opposition to valine, as a pacemaker for other 
processes involved in the metabolic regulation of cells 
exposed to different temperatures. To reach this conclu- 
sion it has been assumed that  the amounts of methionine 
and valine reaching the outside of the mucosal cell are 
always sufficiently constant  to be ignored as a possible 
factor influencing intracellular e v e n t s .  This si tuation 
applies in vitro but  may not be true in the intact  fish 
where the amount  of food consumed varies with the 
environmental temperature of the fishS. 

Zusamrnen/assung. Es konnte gezeigt werden, dass der 
Methionintransport  im in-vitro-Diinndarmpr/iparat  des 
Goldfischs temperaturabh~ngig ist: 1. Temperatur,  bei 
welcher der Fisch akklimatisiert wnrde, 2. Temperatur,  
bei welcher der Darm inkubiert  wurde. Die Endkonzen~ 
trat ion yon Methionin auf der Serosaseite h~ngt ebenfalls 
yon der Inkubat ionstemperatur ,  nicht aber yon der Ak- 
klimatisationstemperatur ab. Der Flfissigkeitstransport, 
gemessen bei 30 °C, war um das Ftinffache geringer, sobald 
die Akklimatisat ionstemperatur  yon 8 auf 30°C stieg, 
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S t u d i e s  o n  C h e m o t a x i s .  V I I .  C y t o t a x i n s  i n  
R a b b i t  S e r u m  

Using Boyden's technique for measuring chemotaxis, 
the action of substances found to be chemotactic in vivo 
can be analysed in vitro ~. I t  was shown that  antigen- 
antibody complexes are not  chemotactic per se, bu t  exert 
their chemotactic effect by formation of chemotactic 
mediator(s) (cytotaxins) ~ in the serum. Similarly the 
chemotactic effect of other agents such as endotoxins, 
bacteria, tuberculin, glycogen or heat aggregated 7" 
globulins is mediated by cytotaxins formed in fresh 
serum 2. The cytotaxins generated on incubation with 
antigen-antibody complexes are specific for polymorphs ~, 
and appear to differ from cytotaxins from other sources t 
Evidence has been presented that  these polymorph cyto- 
taxins are identical with a complex consisting of the 
complement components C'5, 6, and 75. On the other 
hand, it  has been found that  fixation of hemolytic com- 
plement and formation of cytotaxins may occur indepen- 
d e n t l y t  In  the present study, further data on the 
properties of serum cytotaxins are reported which show 
that  these findings are not mutual ly exclusive. 

The thermostabili ty of polymorph cytotaxin(s) has 
been tested by incubating aggregated bovine y-globulin 
treated rabbit  serum (aBGG) at various temperatures for 
30 rain. The chemotactic activity after heating was then 
calculated from a standard curve established in the same 
experiment with several concentrations of chemotactic 
serum heated to 56°C. The curve given in Figure 1 is 
derived from the mean values of 3 experiments. The data  
show a pronounced loss of activity between 65 and 80 °C. 
A low but  definite activity can still be observed at higher 
temperatures up to 100°C. Whether this remaining 
activity is due to partial inactivation of a single cytotaxin, 
or to the presence of another cytotaxin differing in its 
thermostability, needs further investigation. 

Evidence for the existence of more than one polymorph 
cytotaxin in rabbit  serum has indeed been obtained in 
the following experiments, aBGG or ant igen-antibody 
treated rabbi t  serum was separated on a Sephadex G-200 
column using a 0.1 M Tris-HC1/1.0M NaC1 buffer pH 8,0, 
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Fig. 1. Effect of heating on polymorph cytotaxins  in rabbi t  serum. 
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Fig. 2. Chemotactic ac t iv i ty  of serum fractions eluted from Sephadex 
G-200 (eluant: 0.1 M Tris-HC1 + 1 M NaC1) on polymorphonuclear 

leucocytes. 
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Af te r  dialysis  the  mater ia l  of each  of t he  3 peaks  ob ta ined  
was concen t ra t ed  and tes ted  for chemotac t i c  a c t i v i t y  as 
p rev ious ly  descr ibedL The  ma te r i a l  of t h e  first  and 
second peak  had  no chemotac t i c  ac t iv i ty ,  whereas  the  
ma te r i a l  of  the  th i rd  peak  induced p ronounced  migra t ion .  
B o t h  ha lves  of t he  th i rd  peak  were  equa l ly  ac t ive  (Figure 
2). I t  has  been shown t h a t  the re  is a good corre la t ion 
be tween  molecular  we igh t  and e lut ion v o l u m e  from 
Sephadex  co lumns  s. FLODm and KILLANDER 9 h a v e  
d e m o n s t r a t e d  tha t ,  by  f i l t ra t ion of serum th rough  a 
Sephadex  G-200 column,  3 peaks are  obtained,  the  first  
peak  consis t ing of 19s-7s mater ia l ,  the  second peak  of 
7s-4s and the  th i rd  peak  of 4s and smaller  mater ia l .  This  
suggests t h a t  the  cy to tax ins  recovered in t he  th i rd  peak  
consist  of 4s or  smaller  mater ia l .  NILSSON and ~V[UELLER- 
EBERHARD 10 have  however  presented  evidence  t h a t  the  
complex  of the  complemen t  componen t s  C'5 and 6 which 
has  been identif ied as c y t o t a x i n  n has a sed imenta t ion  
coeff icient  h igher  t han  9.5s. This  complex  would  pre- 
s u m ab ly  be eluted in the  first  peak, ye t  in our  exper iments  
no chemotac t i c  ac t iv i ty  was de tec ted  in this  fract ion.  
This  could be due to the  fact  t h a t  in the  present  experi-  
men t s  separa t ions  have  been per formed a t  s l ight ly  
alkal ine pH,  where the  C'5, 6 and 7 complex  dissociates 
and is the reby  inac t iva t ed  ~0. 

Ac t iv i t y  could however  be  de tec ted  in the  first  peak  
under  s l ight ly  di f ferent  expe r imen ta l  condit ions.  2 frac- 
t ions were  ob ta ined  f rom chemotac t i c  serum by  am-  
m o n i u m  sulphate  prec ip i ta t ion :  f rac t ion 1: 0-0.33 
sa tura t ion  ; f rac t ion  2 : 0.33-0.7 sa tura t ion.  Bo th  f ract ions  
were  found to be  chemotac t ic .  Af te r  c h r o m a t o g r a p h y  of 
f rac t ion 1 on Sephadex  G-200 chemotac t i c  a c t i v i t y  was 
de tec ted  in the  first  peak.  A similar  ch romatograph ic  
separa t ion  of f ract ion 2 showed ac t iv i ty  in the  th i rd  peak  
only,  t he  first  and second peaks being inact ive .  I t  is 
possible t h a t  the  ac t i v i t y  in the  f irs t  peak  is due  to a 
C'5, 6 and  7 complex.  Again  the  chemotac t i c  a c t i v i t y  
found in the  th i rd  peak  canno t  be a t t r i bu t ed  to this 

complex.  Consequent ly ,  t he  presence of more  t h a n  one 
po lymorph  c y t o t a x i n  in se rum m u s t  be considered.  This  
v iew could expla in  the  a p p a r e n t  discrepancies  be tween  
our  previous  f indings t h a t  fo rmat ion  of chemotac t i c  
a c t i v i t y  does no t  para l le l  fo rmat ion  of hemoly t i c  comple-  
m e n t  e and those  of ~vVARD, COCHRANE and MU]~LLER- 
EBERHARD ~ t h a t  the  chemotac t i c  a c t i v i t y  in serum is 
due  to  C'5, 6, 7 complexes .  

I t  has  been shown t h a t  the  cy to t ax ins  formed in fresh 
se rum on in te rac t ion  wi th  an t igen -an t ibody  mix tu res  are  
specific to  po lymorphs .  I n  a first  series of exper iments ,  
se rum exer ted  a sl ight  effect  on mononuc lea r  ceils; b u t  i t  
was no t  clear whe the r  th is  was an unspecific response or  
whe ther  small  quant i t i es  of a mac rophage  cy to tax in*  were 
present .  F u r t h e r  exper iments  wi th  d i f ferent  pools of 
normal  rabb i t  se rum have  however  shown tha t  such sera 
conta in  va ry ing  and somet imes  considerable  chemotac t i c  
a c t i v i t y  for mononuc lea r  cells (Table). The  p ronounced  
effect  observed  wi th  cer ta in  sera suggests the  presence of 
a c y t o t a x i n  for mononuc lea r  cells. The  mechan i sm of its 
fo rmat ion  remains  unknown.  

The d a t a  presented  give evidence  for the  occurrence of 
several  cy to t ax ins  in r abb i t  serum. A t  least  2 di f ferent  
cy to tax ins  for po lymorphs  and 1 c y t o t a x i n  for mono-  
nuclear  cells h a v e  been demons t r a t ed  12,18. 

Zusammenfassung. Die Un te r suchungen  zeigen, dass 
mehrere  Zy to t ax ine  im Kan inchense rum v o r h a n d e n  sein 
kOnnen. Zwei davon  wirken spezifisch auf  Granu lozy ten  
und ein anderes  spezifisch auf mononuklea re  Zellen. 
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Chemotactic activity for mononuclear cells in normal rabbit serum 

Test solution Mononuclear 
cells/field 

Gey's solution 0 

Casein (10 mglml Gey's solution) (positive control) 292 
20% normal rabbit serum in Gey's solution 177 
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Presynaptic Inhibition by Gastrocnemius-  
Soleus Nerves 

Synchronous  exc i ta t ion  of Group I afferent  fibres of 
nerves  to f lexor  muscles of cat  h ind l imb induces pre- 
synapt ic  inhibi t ion of the  monosynap t i c  reflex in response 
to s t imula t ion  of e i ther  f lexor  or  ex tensor  nerves l ,~  No 
ev iden t  p resynap t ic  inhibi t ion  was found following the  
electr ical  s t imula t ion  at  Group  I s t rength  of the  nerves  
to t he  extensor  muscles of hip, ankle and toe 1,z However ,  
afferent  volleys following the  cont rac t ion  of an extensor  

muscle,  such as the  gas t rocnemius  medial is  (MG), cause 
p resynap t i c  inhibi t ion  of I a  afferent  t e rmina l s  f rom 
nerves  to ex tensor  and f lexor muscles 3. Fur the rmore ,  a 
brief  t e tan ic  s t imula t ion  (4 s t imul i  a t  250/scc) a t  Group I 
s t rength  appl ied to t he  la tera l  gast rocnemius-soleus  
(LGS) nerve  can induce  a p resynapt ic  inhibi t ion of the  
monosynap t i c  reflex response evoked  by  s t imula t ing  the  
nerve  to  the  agonis t  muscle MG 4,5. 

I n  the  present  exper iments  the  mechan i sm invo lved  
in the  inhibi t ion of the  monosynap t i c  ref lex following a 
br ief  t e tan ic  s t imula t ion  of Group I fibres of an agonis t  


