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t33) L a  r6v61ation i m m u n o c h i m i q u e  des pro t6 ines  (Figure 
4a) et  des l ipopro t6 ines  (Figure 4b) conf i rme  la d i spa r i t i on  
des pro t6 ines  de mobi l i t6  d i r e c t e m e n t  inf6r ieure  k celle de 
l ' a l b u m i n e  et  des f rac t ions  l ip idopro t id iques .  

Discussion-conclusion. Le p r em i e r  groupe  de r6su l t a t s  
n ' a u t o r i s e  gugre d ' i n t e r p r 6 t a t i o n  directe.  P lus  int6res-  
san tes  a p p a r a i s s e n t  les d o n n 6 e s  fournies  p a r  le second 
groupe,  car  il n ' e s t  pas  de c o n t r a d i c t i o n  formelle  en t re  
les modi f i ca t ions  du  s6rum d6v0il6es p a r  61ectrophorSse en  
cellule, e t  celles que t r a d u i s e n t  les deux  au t res  t echniques .  

A cot6 d ' u n e  i n t e r ac t i on  l ipopro t6 ines -ch lo rpromaz ine ,  il 
appa ra i t ,  dans  les cond i t ions  d6crites,  une  plus  i n a t t e n d u e  
p r6c ip i t a t ion  de g lobul ines-~v 

Les doses qui  p r o v o q u e n t  ces modi f i ca t ions  di f fSrent  
l a r g e m e n t  des doses t h6 rapeu t iques .  Mats, pou r  d o n n e r  
plus  de poids  B. la n o t i o n  de ch lo rp romaz ine  (ou de ph6no-  
th iaz ine)  c o m m e  r6act i f  d ' i n t6 r~ t  b ioch imique ,  il f au t  
a j o u t e r  de s6r ieux a r g u m e n t s :  pr6cis ions sur  les para -  
m~tres  de l ' i n t e rac t ion ,  n a t u r e  des l ia isons form6es, t r ans -  
f o r m a t i o n s  s t ruc tu ra les ,  s61ection dans  la p r6c ip i t a t ion  
des di f f~rentes  prot6ines ,  app l ica t ions  6ventuel les ,  etc. 

Ces probl~mes  th6or iques  et  p r a t i q u e s  fon t  l ' ob je t  d ' 6 tudes  
en  cours.  

Summary .  I n  vi t ro ,  t he  m i x t u r e  'Ch lo rp romaz ine -  
h u m a n  se rum '  gives modi f i ca t ions  of t he  l ipopro te ins  and  
t he  e-globulins.  These  modi f ica t ions  are s tud ied  b y  pape r  
e lec t rophores is ,  Tisel ius-e lect rophoresis ,  and  i m m n n o -  
e lectrophoresis .  U n d e r  the  e x p e r i m e n t a l  cond i t ions  de- 
scr ibed,  the  se lect ive  p r ec ip i t a t i on  of the  e l -g lobul ins  
seems qu i te  unexpec ted .  
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A Protein Fraction in Locust Hemolymph 
Associated with the Moulting Cycle 

A n u m b e r  of s tud ies  h a v e  shown  t h a t  h e m o l y m p h  pro- 
t e ins  change  du r ing  d e v e l o p m e n t  in  insects.  Most  of these  
s tud ies  h a v e  been  m a d e  on  ho l om e t abo l ous  insects,  
especial ly  on  Hyalophora cecropia 1,2, on Drosophila a-5, 
and  o n  Culex 4,6, while  on ly  a few h a v e  been  m a d e  on  hemi-  
m e t a b o l o u s  fo rms  7-9. STEINHAUER and  STEPHEN7 n o t e d  
changes  in b lood p ro te ins  d u r i n g  the  d e v e l o p m e n t  of 
Periplaneta us ing  pape r  e lectrophoresis ,  whi le  MISSELIJN, 
KARCHER, DE KEYSER, and  VAN SANDE 8 s tud ied  the  hemo-  
l y m p h  p ro t e ins  of i m m a t u r e  and  m a t u r e  h e m i p t e r a n s  of 
t he  genus  Triatoma b y  m e a n s  of aga r  gels. More r ecen t ly  
COLES 9 ha s  e x a m i n e d  s t a r c h  e l ec t rophe rog rams  of the  
h e m o l y m p h  of f i f th  i n s t a r  a n d  adu l t  Rhodnius. I n  the  
p r e sen t  inves t iga t ion ,  wh ich  is concerned  w i th  t he  cyclical  
a p p e a r a n c e  of one p a r t i c u l a r  p r o t e i n  b a n d  in t he  electro-  
phore t i c  p a t t e r n  of t he  h e m o l y m p h  of t h e  locust ,  Locusta 
migratoria migratorioides (Reiche and  Fai rm.) ,  ho r i zon ta l  
s t a r c h  e lec t rophores i s  was  used since th i s  t e c h n i q u e  allows 
m u c h  g rea t e r  resolut ion.  Th i s  p ro t e in  f rac t ion  has  been  
found  to be p r e sen t  in  each  of t he  ins t a r s  du r ing  t he  de- 
v e l o p m e n t  of t he  locust ,  a p p e a r i n g  i m m e d i a t e l y  p r io r  to  
t he  m o u l t  and  d i sappea r ing  soon the rea f te r .  No a t t e m p t  
will be  m a d e  to discuss t he  overal l  p a t t e r n  of p ro te ins  
occur r ing  in t he  h e m o l y m p h  and  the i r  changes  w i t h  de- 
v e l o p m e n t  since these  will be covered  in a fu tu re  publ ica-  
t ion.  

Methods. Locus t s  f rom s tock  p rov ided  b y  t he  A n t i  
Locus t  Resea rch  Council,  were rea red  u n d e r  t he  condi-  
t ions  descr ibed  b y  HUNTER-JONES 1~ H e m o l y m p h  sam-  
ples were o b t a i n e d  b y  al lowing the  cu t  l imb  sockets  of the  
locust  to  d r a in  d i rec t ly  on  to 5 m m  squares  of W h a t m a n ' s  
No, 3 f i l ter  p a p e r  wh ich  were t h e n  inse r t ed  in to  t he  gel, 
Zone e lec t rophores i s  of the  h e m o l y m p h  was car r ied  ou t  
in s t a r c h  gels n,  t he  hyd ro lysed  s t a r c h  h a v i n g  been  ob- 
t a i n e d  f rom the  C o n n a u g h t  Medical  Resea rch  L abo ra -  
tor ies  a n d  p r e p a r e d  accord ing  to t he i r  direct ions.  The  
semi -d i scon t inuous  buf fe r  s y s t e m  used was t h a t  of 
POULIK 12 as modified by FERGUSON and WALLACE 13. The 

p H  of t he  buffer  was 8.5 and  a vo l tage  g r ad i en t  of 10 V 
pe r  c m  was m a i n t a i n e d  across the  gel for 3 h a t  a t em-  
p e r a t u r e  of 5 ~ The  gel was  sec t ioned  ho r i zon ta l l y  in to  
two equa l  por t ions  each  of which  was s t a ined  for 3 rain in 
a s a t u r a t e d  so lu t ion  of N a p h t h y l e n e  Black  10B in 
m e t h a n o l - a c e t i c  ac id -wate r  11. 

Results. A t o t a l  of 19 d i s t inc t  h e m o l y m p h  p ro t e in  frac- 
t ions  ha s  been  d e m o n s t r a t e d  du r ing  t he  d e v e l o p m e n t  of 
the  locust ,  b u t  the  comple te  n u m b e r  ha s  n e v e r  been  
found  to  be  p r e sen t  in a n y  one d e v e l o p m e n t a l  s tage  (e.g. 
in  t he  ear ly  3rd i n s t a r  h e m o l y m p h ,  11 b a n d s  occur).  On 
t he  whole  the  b a n d  p a t t e r n  is fa i r ly  c o n s t a n t  t h r o u g h o u t  
t he  locus ts '  d e v e l o p m e n t  un t i l  such  t i m e  as t he  an imal s  
become  sexua l ly  m a t u r e  14. The  h e m o l y m p h  b a n d  pa t -  
t e rn s  for the  per iod  pr io r  to  a n d  i m m e d i a t e l y  a f t e r  the  
second m o u l t  are  shown  in the  a c c o m p a n y i n g  Figure .  Of 
p a r t i c u l a r  i n t e r e s t  is b a n d  14 wh ich  is a b s e n t  in  t he  in ter -  
m o u l t  per iod  b u t  which  appear s  a sho r t  t ime  pr io r  to  the  
moul t .  I t  increases  in  s t a in ing  i n t e n s i t y  to  r each  a max i -  
m u m  a t  the  t i m e  of mou l t i ng  a n d  t h e r e a f t e r  decreases  
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u n t i l  a f te r  12 h i t  is p r e s en t  on ly  as a t race ,  a n d  a f t e r  
24 h is absen t .  Th i s  p ro t e in  b a n d  is found  to  be  s t rong ly  
p r e s e n t  in  the  la te  e m b r y o  and  aga in  in the  f i rs t  ins tar .  
I t s  b e h a v i o u r  in  succeeding  in s t a r s  is s imi la r  to  t h a t  
s h o w n  in t he  F igure  for t he  3rd ins tar .  I t  h a s  n o t  been  
found  to be p re sen t  in  i m m a t u r e  or m a t u r e  adul ts .  

None  of the  o the r  b a n d s  h a v e  b e e n  found  to show th i s  
cyclical  b e h a v i o u r ;  however ,  a r o u n d  t he  per iod  of t he  
moul t ,  d iges t ion of s t a r c h  a t  the  p o i n t  of i n se r t i on  of t he  
sample  suggests  the  occurrence  of c a r b o h y d r a s e s  a t  t h i s  
t ime.  

Discussion. The  only  c o m p a r a b l e  s t u d y  is t h a t  of 
STEINHAUER a n d  STEPHEN 7 on Periplaneta. These  work-  
ers us ing  p a p e r  e lec t rophores is  de t ec t ed  on ly  th ree  dis- 
t i n c t  bands ,  and  t h e y  found  t h e m  to  be  p r e s en t  in  all 
s tages  of cockroach  deve lopmen t .  I t  is of i n t e r e s t  to  no te  
t h a t  t he i r  b a n d  2 was the  m o s t  va r i ab l e  in  i ts  behav iour ,  
showing  d i s t inc t  s imi la r i ty  w i th  b a n d  14 in t he  p r e sen t  
inves t iga t ion .  Unl ike  b a n d  14, however ,  wh ich  r eached  a 
p e a k  of c o n c e n t r a t i o n  a t  t he  t ime  of t h e  m o u l t  and  dis- 
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Diagramnlatie representation of starch electropherograms of locust 
hemolymph samples made during late second and early third instars. 
The intensity of staining of the bands is represented by the relative 

thickness of the bands in the diagram. 

appea red  soon a f t e r  this ,  STXlNHAUER and  STEPHEN "/ 
record  t he i r  b a n d  2 as a b s e n t  on ly  for a sho r t  t i m e  in t h e  
i n t e r m o u l t  per iod.  Moreover,  while  b a n d  14 was a b s e n t  
in  all t he  a d u l t  locusts  examined ,  STEINHArlE~ a n d  
STEPHEN7 found  b a n d  2 c o n t i n u e d  to be  p r e sen t  for 3 -4  
weeks in a d u l t  ma le  cockroaches ,  and  for some days  in 
a d u l t  females,  i t  would the re fore  a p p e a r  p r o b a b l e  t h a t  t he  
b a n d  2 of STEINHAUER and  STEPHEN 7 cor responds  to  a 
n u m b e r  of t he  b a n d s  appea r ing  on  the  s t a r c h  e lectro-  
p h e r o g r a m  of which  b a n d  14 is b u t  one. An  electro-  
phore t i c  s t u d y  of t he  e lu ted  b a n d  2 of STEINHAUER a n d  
STEPHEN 7 would  be  of cons iderab le  in teres t .  M I S S E L I J N  
et  al. s, in  an  aga r  gel e lec t rophore t i c  s t u d y  of t he  hemo-  
l y m p h  of t h r ee  species of Triatoma, b o t h  m a t u r e  a n d  im- 
ma tu re ,  r ecord  no  differences w i t h  respec t  to  age in t he  
ind iv idua l s  wh ich  t h e y  examined .  Similar ly,  COLES 9 
no t ed  no  large  p ro te in  changes  associa ted  w i t h  m o u l t i n g  
in Rhodnius. No record  of a s imi lar  m o u l t i n g  p ro t e in  
f rac t ion  occur r ing  in ho lome tabo lous  insects  has  been  
found.  The  absence  of o the r  records  is p e r h a p s  u n d e r -  
s t andab le ,  for i t  is on ly  b y  regular  s ampl ing  t h r o u g h o u t  
t he  en t i re  d e v e l o p m e n t a l  s tages  of t he  insec t  t h a t  cyclical  
changes  such  as th i s  become  a p p a r e n t .  

I t  would  a p p e a r  p robab l e  t h a t  t he  b a n d  is i n t i m a t e l y  
associa ted  w i t h  mou l t i ng  in some way,  and  f u r t h e r  a t -  
t e m p t s  are be ing  m a d e  to inves t iga t e  this.  In  th i s  con tex t ,  
i t  is of i n t e r e s t  to  no te  t he  s imi la r i ty  in t he  cyclical  be- 
h a v i o u r  of b a n d  14 in the  locust  h e m o l y m p h  and  in t he  
mi to t i c  a c t i v i t y  of t he  p ro tho rac i c  gland~5 in v iew of t he  
guggest ion b y  WILLIAMS x6 t h a t  the  secre t ion of t he  pro-  
thorac ic  g land  m a y  cor respond  to, or be associa ted  w i t h  
a p ro t e in  f rac t ion.  

Rdsumd. Une  6tude  6 lec t rophor6 t ique  de l ' h ~ m o l y m p h e  
aux  divers  s tades  de d 6 v e l o p p e m e n t  du cr iquet ,  Locusta 
migratoria migratorioides, r6v~le la pr6sence d ' u n e  frac- 
t ion  p ro t6 ique  d o n t  le c o m p o r t e m e n t  senible  ~tre li6 au 
cycle de la mue.  
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Growth of S o m e  Chemoautotrophic  Bacteria at 
Different Oxygen Tens ions  

I n  aerobic  c h e m o a u t o t r o p h i c  bac te r ia ,  molecu la r  oxy-  
gen acts  as a f inal  e lec t ron  acceptor  in  the  o x i d a t i o n  of 
t he  inorganic  subs t r a t e s ;  the  oxygen  t h e r e b y  be ing  re- 
duced  to water .  A m a x i m u m  a m o u n t  of ene rgy  is pro- 
duced  in these  processes on wh ich  g r o w t h  and  o the r  
ene rgy -consuming  processes are d e p e n d e n t .  

I t  is well  k n o w n  t h a t  mos t  c h e m o a u t o t r o p h i c  bac te r ia ,  
despi te  the i r  obv ious  aerobic  na tu re ,  are di f f icul t  to  cul- 
t u r e  on  solid med ia  a l t h o u g h  t h e y  m i g h t  g row read i ly  in 

l iquid  cu l tu res  where  the  di f fus ion of oxygen  is m u c h  
slower. Th i s  d i s c r epancy  ha s  some t imes  been  ascr ibed  to 
a h a r m f u l  effect  of the  aga r  or o t h e r  gelling agents .  Such  
a n  e x p l a n a t i o n  seemed un l ike ly  and  an  i nves t i ga t i on  was 
in i t i a t ed  to f ind ou t  w h a t  effects oxygen  m i g h t  h a v e  on  
t he  g r o w t h  a n d  s u b s t r a t e  ox ida t ion  in some c h e m o a u t o -  
t roph ic  bac te r i a ,  viz. Nitrosocystis oceanus, Nitrosomonas 
europaea, Nitrobacter agilis, and  Thiobacillus thiooxidans. 

The o rgan i sms  were sp read  b y  means  of a glass rod  on 
t h e  surface  of m ine ra l  aga r  med ia  us ing  Oxoid I o n - a g a r  
no. 2 as sol id i fy ing agent .  The  s u b s t r a t e s  were 1.0% 
Na2S20 ~ (T. thiooxidans), 0.2% NH4C1 (N. oceanus), 


