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prac t i ca l ly  free of normal  L-chain  ~4. In  the  F igure  3 is 
shown t h a t  t he  B - J  protein,  r a ther  homogeneous  by  
electrophoresis ,  is separa ted  in to  5 bands,  3 of t hem 
being in tensely  stained.  

Our  results  show t h a t  t he  isoelectric he te rogene i ty  of 
the  normal  and pathologica l  L-chains  is cons iderably  
gra te r  t h a n  is indica ted  by  electrophoresis .  

The  isoelectric he te rogene i ty  of the  L-chains  could 
arise f rom the  a l te ra t ion  of some labile groups on its 
surface, dur ing  the  reduct ion  of the  disulphide bonds,  as 
AWDEtt et  al. x5 recent ly  suggested.  Because  the  B- J  
pro te in  ana lyzed  was no t  subjec ted  to any  reduct ion,  
i t  is no t  impossible t h a t  the  charge proper t ies  a l te ra t ion  
of this  pro te in  t ake  place in blood or  urine, af ter  i ts 
secret ion by  the  cells. AwI)Ea et  al.le have  demons t r a t ed  
tha t ,  i m m e d i a t e l y  af ter  i ts synthesis,  the  mouse  mye-  
loma IgG 2 becomes v e r y  susceptible to  a l te ra t ion  of its 
charge proper t ies  and bo th  inside and outs ide  the  cells 
the  IgG,  presents  an  increased isoelectric heterogenei ty .  

The  I E F  is able to separa te  those L-chain  var ian ts  
which  present  differences in thei r  isoelectric points  and 
i t  seems possible, using this  technique,  to show differences 
of he te rogene i ty  be tween  different  L-chain  prepara t ions  aL 

Zusammen/assung. Die K a n i n c h e n - L - K e t t e  wurde  bei  
der  E lek t rophorese  in 7-8 und bei der  Isoelektrofokusie-  
rung in 20 F rak t iouen  aufget rennt .  Die mie lomat6se  
L - K e t t e  wurde  durch  E lek t ro fokus ie rung  bei p H  3-10 
in 5 und bei p H  5-8 in 8-9  F rak t ionen  aufge t rennt .  F i inf  
F rak t ionen  weis t  das bei gew6hnl icher  E lek t rophorese  
homogen erscheinende Bence-Jones-Pro te in  bei p H  5-8 auf. 
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'Hypothalamic Deafferentation' and Gonadotropin Secretion 

FRASCHINI and 1VIOTTA 1 repor ted  in 1967 t h a t  in adult ,  
normal ,  male  ra ts  of the  Sprague-Dawley  s t ra in  caged 
under  s t andard  l ight  condi t ions  (14 h of l ight  beginning 
a t  06.30 h, 10 h of dark) there  is a d iurnal  cycle in the  
levels  of  gonadot ropins  s tored  in the  anter ior  p i tu i ta ry .  
A peak  of  follicle s t imula t ing  hormone  (FSH)  and of 
lu te in iz ing  hormone  (LH) concent ra t ions  was observed  
to  occur  in t he  af ternoon,  be tween  16.00 h and 18.00 h. 
Severa l  repor ts  of t he  same l abora to ry  have  subsequen t ly  
conf i rmed these  f indings 2, 3. This  d iurnal  cycle appa ren t l y  
does no t  exis t  in adult ,  male  ra ts  of  t he  H o l t z m a n  s t ra in  4. 

I t  has  been proposed  t h a t  t he  d iurnal  var ia t ions  in the  
concent ra t ions  of p i t u i t a r y  gonadot rop ins  found in male  
an imals  m i g h t  be  due  to  t he  inf luence of pineal  princi-  
ples 3. I t  is known t h a t  t he  biosynthesis  of  t he  pineal  
pr inciples  me la ton in  and  5 -me thoxy t ryp topho l  is cyclic 
in nature ,  and  is s t r i c t ly  regula ted  by  the  l igh t -dark  
schedule to  which  the  an imals  are  exposed s: t he  synthesis  
of  p inea l  me thoxy indo les  is inhibi ted  dur ing  the  day  and  
is ac t iva t ed  dur ing  the  night ,  because l ight  inhibi ts  t he  
a c t i v i t y  of t he  enzyme  hydroxy- indo le -o-methy l - t rans -  
ferase (HIOMT) which  is essential  for in t roduc ing  the  
m e t h o x y  group on the  indole molecule.  Moreover ,  
mela ton in  seems to  be a specific inh ib i to r  of the  synthesis  
of L H  3, e-s, whi le  5 -me thoxy t ryp topho l  specifically blocks 
t he  fo rmat ion  of F S H  3, 7-3. 

I t  has  recent ly  been demons t r a t ed  t h a t  ra ts  submi t t ed  
to  a comple te  ' hypo tha l amic  deaf fe ren ta t ion '  according 
to HAL.~SZ I° t echn ique  do no t  show the  d iurnal  cycles 
of p la sma  cor t icosterone levels x°, 11 and of p i t u i t a ry  
A C T H  concentrat ions1°,  12 which are  usual ly  found in 
normal  animals.  'Deaf fe ren ted '  rats  lose klso the  ab i l i ty  
of releasing gonadot rop ins  cycl ical ly  a0. 

I t  was deemed of in teres t  to  inves t iga te  whe the r  adult ,  
normal  male  ra ts  of the  Sprague-Dawley  strain,  kep t  in 
condi t ions  ident ica l  to  those described in the  papers  by 
the  Milan group l-s, m igh t  re ta in  the  diurnal  cycle in 
p i t u i t a ry  gonadot rop in  concent ra t ion  8 days  a f te r  being 
submi t t ed  to a comple te  ' hypo tha lamic  deaf ferenta t ion ' .  

Materials and methods. Mature,  Sprague-Dawley  male  
ra ts  were used in th is  s tudy.  They  were al lowed a s t andard  
ra t  pellet  diet  and wa te r  ad l ib i tum.  A comple te  'hypo-  
tha lamic  deaf fe ren ta t ion '  was per formed on 4 groups of 
rats  (12 an imals  per  group) using the  t echn ique  by 
HAL~,SZ 1°,11 and  a S toe l t ing  s tereotaxic  ins t rument .  At  
t ime  of au topsy  (8 days  fol lowing the  operat ion)  each 
group was subd iv ided  into 2 sub-groups:  the  first  one 
was kil led a t  10 .00h ;  the  second was sacrificed a t  
16.00 h. 

Fo r  the  assays of L H  and  F S H ,  the  an te r ior  p i tu i t a ry  
lobes of each  sub-group of an imals  were pooled and 
homogenized.  L H  was assayed by  the  ovar ian  ascorbic 
acid dep le t ion  m e t h o d  of PARLOW 13 as modif ied by  
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SCHMIDT-ELMENDORFF and  LORAINE 14 using 30-day-old 
female  rec ipients  p r imed  wi th  PMS-HCG.  Ovar ian  
ascorbic  acid was d e t e r m i n e d  according  to  RoE and  
KUETHER 15. A 2 - } - 2  design was  used aga ins t  a s t a n d a r d  
of L H  p r o v i d e d  by  the  Na t iona l  I n s t i t u t e s  of H e a l t h  
(NIH-LH-S-14-ovine) .  4 assay an imals  were used  for 
each poin t .  

F S H  was  eva lua ted  according  to t he  ovar ian  a u g m e n t a -  
t ion  test of STEELMAN and POHLEY la. A 2 + 2 design was 
used against a standard of FSH provided by the National 
Institutes of Health (NIH-FSH-S-8 ovine). 

Results and discussion. The resul ts  of t h e  d e t e r m i n a t i o n  
of t he  concen t ra t ions  of F S H  in t h e  p i tu i ta r ies  of t h e  
8 sub-groups  of adu l t  male  ra t s  s u b m i t t e d  to a comple te  
' h y p o t h a l a m i c  dea f f e r en t a t i on '  are shown in Table  I. I t  
appears  qui te  c lear ly  t h a t  t he re  is no s igni f icant  dif-  
ference b e t w e e n  the  a m o u n t s  of F S H  p re sen t  in t he  
p i tu i ta r ies  of t he  an imals  kil led in t he  morn ing  and  
t h a t  p re sen t  in t he  glands  of an imals  killed in the  af ter-  
noon.  

Table I. Effect of 'hypothalamie deafferentation' on the concen- 
tration of FSH in the anterior pituitary of adult male rats 

Groups Pituitary FSH Fiduclal 
([xglmg) ~ limits 

(95%) 

Animals killed in the morning 
1 39.27 26.44-62.44 
2 29.97 25.85-34.84 
3 20.18 20.98-32.63 
4 19.45 15.52-24.03 
Mean 27.21 4- 4.67 

Animals killed in the afternoon 
1 17.14 13.69-20.90 
2 20.75 17.05-24.84 
3 35.80 26.08-49.59 
4 23.74 20.31-29.80 
Mean 24.35 4- 4.04 

Microgram equivalents of NIH-FSH-S-80vine per mg wet weight 
of pituitary tissue. 

Table  I I  summar izes  t he  d a t a  ob ta ined  w h e n  L H  was  
measu red  in t he  p i t u i t a r y  g lands  of t he  s ame  sub-groups  
of ' dea f fe ren ted '  animals .  P i t u i t a r y  s tores  of L H  measu red  
in the  a f t e rnoon  do n o t  appea r  to  be d i f fe ren t  f rom those  
measured  in t he  morning.  

These  d a t a  clear ly indica te  t h a t  t he  d iu rna l  cycl ici ty,  
p rev ious ly  r epo r t ed  to  occur  in t he  concen t r a t i ons  of 
p i t u i t a r y  gonado t rop ins  of n o r ma l  male  ra t s  1-3, is lost  
if t he  an imals  are s u b m i t t e d  to  a comple te  ' h y p o t h a l a m i c  
dea f f e r en t a t i on ' .  I t  appears  f rom the  d a t a  t h a t  t he  in ter-  
r u p t i o n  of all p a t h w a y s  imping ing  on  the  h y p o t h a l a m u s  
d i s rup t s  also th is  d iurnal  r h y t h m .  The d i sappea rance  of 
t he  d iu rna l  cycl ic i ty  of t he  ac t iv i ty  of t he  p i t u i t a r y  
adrena l  axis  z°-z~ and  of cyclic release of gonado t rop ins  
in female  ra t s  ~0 h a d  been  p rev ious ly  repor ted .  The  d a t a  
are s t rong ly  in favor  of t he  hypo thes i s  t h a t  t he  r h y t h -  
mic i ty  of t he  func t ions  of t he  h y p o t h a l a m i c - p i t u i t a r y  
complex  is regu la ted  by  e x t r a h y p o t h a l a m i c  inf luences  1~, i s  

The  i n t e r p r e t a t i o n  p rov ided  in t he  preced ing  p a r a g r a p h  
is n o t  in conf l ic t  w i t h  t he  suggest ion t h a t  t he  p inea l  
g land  m i g h t  be invo lved  in t he  cont ro l  of r h y t h m i c  
p h e n o m e n a  3,s,s. I t  has  recen t ly  been  p o s t u l a t e d  t h a t  
p inea l  pr inciples  m i g h t  ope ra te  on endocr ine  processes  
by  in t e r ac t ing  w i t h  t h e  monoamine rg i c  sys t ems  whose  
cell bodies  are loca ted  in t h e  midbra in .  This  pos tu l a t i on  
is suppor t ed  b y  the  obse rva t ion  t h a t  p inea l  pr inciples  
lose the i r  i nh ib i to ry  ac t iv i ty  on the  p i t u i t a r y - a d r e n a l  
axis  fol lowing reserp ine- induced  dep le t ion  of cerebra l  
amines~% In  addi t ion ,  t he  a d mi n i s t r a t i o n  of exogenous  
me la ton in  is fol lowed b y  s igni f icant  changes  in t he  s tores  
of monoamines  of the  b ra in  s t e m  *°. If  p inea l  pr inciples  
need  to  i n t e r ac t  w i t h  monoaminerg ic  p a t h w a y s  or ig ina t ing  
in t he  midbra in ,  i t  is obvious  t h a t  t h e y  should become 
comple te ly  ineffect ive  in ' d ea f f e r en t ed '  animals ,  in which  
all such p a t h w a y s  are comple te ly  i n t e r r u p t e d  2~. 

Rdsumd. Le con tenu  en F S H  e t  en L H  a 6t6 6valu6 
10.00 h du m a t i n  et  £ 16.00 h de l ' apr~s-midi  dans  les 

h y p o p h y s e s  de ra t s  m~les apr~s que  t o u t  inf lux n e r v e u x  
a r r i v a n t  ~ l ' h y p o t h a l a m u s  ava i t  6t6 in t e r rompu .  Dans  ces 
condi t ions  exp6r imenta les ,  la f luc tua t ion  journal i~re que  
l 'on  r encon t r e  chez les a n i m a u x  n o r m a u x  dispara t t .  
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Table II. Effect of 'hypothalamic deaffcrentation' on the concen- 
tration of LH in the anterior pituitary of adult male rats 

Groups Pituitary LH Fiducial 
(~g]mg) • limits 

(95%) 

Animals killed in the morning 
1 1.10 0.70-1.77 
2 2.02 1.33-3.20 
3 0.87 0.27-2.44 
Mcan 1.33 4- 0.35 

Animals killed in the afternoon 
1 0.53 0.33-1.05 
2 1.30 0.75-1.84 
3 2.22 1.36-3.92 
Mean 1.38 j_ 0.46 

Microgram equivalents of NIH-LH-S-14 Ovine per mg wet weight 
of pituitary tissue. 
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