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change  f rom the  0 min  values. S tuden t ' s  t - t e s t  7 was used 
to assess the  s ta t i s t ica l  significance be tween  the  contro l  
and  expe r imen ta l  groups  a t  each t ime period.  
Results. 10 min  af ter  anesthes ia ,  the  p lasma  pro lac t in  
levels in the  ch loroform and  ha lo thane  anes the t i zed  
groups  were s igni f icant ly  h igher  (p < 0.01) t han  the  un-  
anes the t i zed  contro l  groups  (figure). In  the  subsequen t  
t ime  per iods  t he  pro lac t in  levels were no t  s ignif icant ly  
d i f fe ren t  f rom t h a t  of the  contro l  group. W i t h  b o t h  chloro- 
fo rm and  ha lo thane ,  anes thes ia  was induced  wi th in  
1-2 min  af ter  exposure  to  the  anesthet ic .  
Discussion. The p a t t e r n  of p lasma pro lac t in  response  
induced  b y  ch loroform and  ha lo thane  in ovar iec tomized,  
e s t rogen- t r ea t ed  ra ts  was similar,  a l though  the  magn i tude  
of rise and  sha rpness  of decline was more  p ronounced  
wi th  ch loroform t h a n  wi th  ha lo thane .  Such an acute  rise 
and  fall in the  p l a sma  pro lac t in  levels was  observed  by  
us for 2 o the r  inha la t ion  anes thet ics ,  e the r  and  MF*, 5. 

F r o m  the  s imi lar i ty  of t he  responses  observed,  i t  is pos- 
sible t h a t  all 4 inha la t ion  anes the t i c s  m a y  ac t  t h rough  a 
c o m m o n  neuroendocr ine  mechan i sm in releasing pro-  
lactin.  Al though  Krul ick  s has  r e p o r t e d  t h a t  a cen t ra l  
serotonergic  mechan i sm is involved in e the r - induced  pro-  
lact in  release in rats;  recen t  repor t s  5, ~ f rom our l abora to ry  
ind ica ted  the  possible i n v o l v e m e n t  of o ther  biogenic 
amine  sys tems  as well. 
In  our experience,  all 4 inha la t ion  anes the t ics  release pro-  
lact in  in es t rogenized female rats ,  however ,  MF seems to  
be safer, easier to  manage ,  and  causes m i n i m u m  respira-  
t o ry  difficulties. 

7 R .G .D .  Steel and J. H. Torrie, Principles and Procedures of 
Statistics. McGraw-Hill, New York 1960. 

8 L. Krulich, Life Sci. 17, 1141 (1975). 
9 G. Goodman, D. M. Lawson and R. R. Gala, Proc. Soc. exp. Biol. 

Med. 153, 225 (1976). 
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Summary. The effect iveness  of n ico t inamide  in p ro tec t ing  agains t  s t r ep tozo toc in  d iabe tes  does no t  only  depend  on 
s t rep tozo toc in  dosage b u t  also on the  age of the  rats .  Also, the  e x t e n t  of t he  p ro tec t ion  sudden ly  decreases when  the  
in te rva l  be tween  s t r ep tozo toc in  and n ico t inamide  inject ions  exceeds  I h. 

Many  drugs can p ro t ec t  aga ins t  the  d iabetogenic  effect  of 
a l loxan b u t  only  n ico t inamide  is effect ive in the  case of 
s t r ep tozo toc in  (SZ) 1. I t  is known t h a t  th is  long-l ived 
precursor  of n ico t inamide-aden ine  dinucleot ides  z pre-  
v e n t s  the  des t ruc t ion  of NAD3 and the  subsequen t  de- 
crease of the  N A D  levels in be ta  cells a f ter  SZ *. Also, 
pyr id ine  nucleot ides  m a y  be involved in insulin release 
induced  by  glucose 5, e. The specif ici ty of .this in te rac t ion  
inv i ted  fu r the r  research.  I t  was found t h a t  p ro tec t ion  
depends  on the  dosage of b o t h  drugs ~, 8 and t h a t  n icot in-  
amide  can even  reverse  the  effects  of SZ 7,9,1~ a l though  
its eff icacy decreases  w i th  the  t ime elapsed a f te r  SZ 

admin i s t r a t i on  1~ However ,  q u a n t i t a t i v e  in format ion  is 
still  lacking which  could expla in  t he  ear ly  damage  of t he  
be t a  cells and  lead to a more  accura te  t iming  of the  onse t  
of no - re tu rn  changes  in th is  endocr ine  tissue. 
In  our  f i rs t  expe r imen t ,  we admin i s t e red  n ico t inamide  
(70, 140, 210 and  240 mg/kg  b .wt ,  i.p.) 15 min before t he  
i.v. in jec t ion  of 50, 60, 70 or 80 mg/kg  b .wt  SZ to 130 g 
ra t s  and  we eva lua ted  p lasma  glucose levels by  a glu- 
cose-oxidase /peroxidase  m e t h o d  (Glucosio-Test, Sclavo 
I.S.V.T., Siena) 24 h later.  Resul t s  ind ica ted  t h a t  n icot in-  
amide  could let  us de t ec t  di f ferences  among  the  effects  of 
the  s l ight ly  d i f fe rent  doses of SZ, in spi te  of the  s imilar  
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Fig. 1. Plasma glucose concentrations in 130 g male Wistar albino 
rats 1 day after the injection of different doses of streptozotocin 
(0, 50 mg/kg; m, 60 mg/kg; A, 70 mg/kg; O, 80 mg/kg b.wt) which 
followed the i. p. administration of the amounts of nieotinamide in- 
dicated on the abscissa. The interval between the 2 injections was 
15 min. Means of 6 cases are given. Vertical bars represent 1 or 2 
• SEM. 
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Fig. 2. Plasma glucose concentrations in 70 g (�9 or 130 g (0) male 
Wistar albino rats 1 day after the i.v. injection of 80 mg/kg b.wt 
streptozotocin and nicotinamide (see figure 1). Means of 6 cases are 
given. Vertical bars represent 1 or 2 • SEM. 
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blood glucose levels a t t a ined  in the  unp ro t ec t ed  animals  
(figure 1). I n  fact ,  the  levels of p l a sma  glucose a t t a ined  in 
t he  an imals  which received SZ b u t  no t  n ico t inamide  did 
no t  s igni f icant ly  differ, excep t  in the  case of tile h ighes t  
SZ dose (80 mg/kg  b.wt) .  However ,  d i f ferent  a m o u n t s  of 
n i co t inamide  were required to provide  full p ro tec t ion  in 
t he  d i f fe ren t  expe r imen ta l  groups  (70-140 mg/kg  in 
50 mg/kg  SZ given ra ts ;  210 or 280 mg/kg  in ra t s  given 
60 or  70 mg/kg  SZ respect ively) .  W h e n  80 mg/kg  SZ were  
given, even  the  larges t  dose of n ico t inamide  p rov ided  
pa r t i a l  p ro tec t ion  only. 
Most  likely, the  fact  t h a t  p ro tec t ion  changes  toge the r  w i th  
the  re la t ive  dosages  of b o t h  n ico t inamide  and  SZ is no t  a 
conseqUence of an in te rac t ion  be tween  these  2 molecules 
a t  t he  level of cell receptors .  P robab ly ,  the  ob ta inab le  
p ro tec t ion  depends  on the  e x t e n t  of the  be t a  cell damage ,  
which,  in i ts  tu rn ,  depends  on the  size of SZ dose. Evi-  
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Fig. 3. Plasma glucose concentration in 130 g male Wistar albino rats 
1 day after the injection of 60 mg/kg b.wt streptozotoein. Nicotin- 
amide was administered at the dosage indicated on the abscissa 
respectively 75 min (A), 45 min (0) or 15 min (ll) before or 45 min 
(�9 or 75 rain (~) atter the s treptozotocin injection. Means of 6 cases 
are given. Vertical bars represent 1 or 2 • SEM but are omitted when 
symbols overlap. 

dence suppor t ing  th is  s t a t e m e n t  comes f rom our second 
e x p e r i m e n t  (figure 2): younger  an imals  (70 g b.wt)  - 
which  are less sensi t ive to SZ n _ are p ro tec ted  b y  nicot in-  
amide  m u c h  b e t t e r  t h a n  older  animals  (130 g b.wt)  given 
the  same dose (80 mg/kg  b.wt)  of SZ. Inc identa l ly ,  th i s  
f inding can help  to  explain  conf l ic t ing results  previous ly  
r epor ted  7, ~, 10. 
Finally,  we explored  w h e t h e r  similar  expe r imen ta l  de- 
signs could let  us t ime  when  the  pancrea t i c  lesions induced  
by  SZ become irreversible.  0, 70, 140 or 240 mg]kg 
n ico t inamide  were given to  130 g ra t s  75, 45, 15 rain 
before or 45, 75 min af ter  t he  in jec t ion  of a med i u m dose 
(60 mg/kg  b.wt)  of SZ (figure 3). Changes  of blood glucose 
weie  similar  and  full p ro t ec t ion  ob ta ined  at  140-210 
mg/kg  b .wt  n ieo t inamide  in all cases excep t  in t h a t  of t he  
la tes t  n ico t inamide  admin i s t r a t i on  (75 mill a f ter  SZ 
injection).  At  th is  in terval ,  t he  p ro tec t ive  effect  of 
n ico t inamide  is r e m a r k a b l y  reduced  (but still  s ignif icant  
a t  t he  h ighes t  n ico t inamide  dosage).  I f  th is  is the  lag t h a t  
SZ-induced lesions require  to  become irreversible in mos t  
be t a  cells, we should c o m m e n t  t h a t  no - r e tu rn  changes  
appear  much  la ter  t h a n  the  earl iest  signs of cell lesion 
de tec tab le  a t  the  e lectron microscope (Z. Gori, personal  
communica t ion) .  Also, t h e y  seem to be s imul taneous  wi th  
(or shor t ly  follow) NAD deple t ion  4 and  are accompanied  
b y  the  f irs t  s ignif icant  i m p a i r m e n t  of insulin secret ion 13. 
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Summary. A 1 and  A S cells of t he  med ian  neurosecre to ry  group are filled wi th  P F  s ta ined  neurosecre to ry  mater ia l  
be tween  the  f irs t  24 to  48 h of t he  earl ier  mou l t  in each ins tar  followed b y  immed ia t e  release before t he  n e x t  moul t  
a t  72 h, while  loaded pos te r io r  and  lateral  neurosecre to ry  cells also appear  f rom the  3rd and  5th ins tars  onwards .  Cor- 
pora  cardiaca,  corpora  a l la ta  and  p ro thorac ic  glands  increase in size in each instar .  

Var ious  lep idopte rous  larvae such as Hya lophora  ce- 
cropia  1,~, B o m b y x  mor i  Linna,  4. and  i ts  race, n is tar i  5, 
Ost r in ia  nubilal is  ~ Hel io th is  zea ~ and  13 genera  of 8 
families s have  been  s tudied  in respec t  to the  morpho logy  
and  f i is tology of the  re t rocerebra l  complex  and  pro thorac ic  
glands.  However ,  th is  pape r  p resen t s  the  changes  in the  
form of t he  endocr ine  organs  in var ious  larval  ins ta rs  of 
Spodop te r a  l i tura  u l t ima te ly  leading to  moul t ing  in them.  
Material and methods. The larvae of Spodop te ra  l i tura  
were reared  on soybean  leaves f rom the  eggs laid in the  
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