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The  ske le ton  of f resh ly  col lected cora l  colonies  was  
c leaned  b y  a j e t  of sea  w a t e r  f rom a h i g h  p ressu re  hose  
w i t h o u t  f i x a t i o n  or  fol lowing f i xa t i on  in  10% n e u t r a l  
fo rmal in  in  sea  w a t e r  or  in  Cla rke ' s  ace t i c  e thano l .  T h e  
ske le ton  of  th i s  species yields  0 .1% b y  w e i g h t  of o rgan ic  
m a t e r i a l  u p o n  d e m i n e r a l i s a t i o n .  Clean,  whole  pieces of 
ske le ton  were d e m i n e r a l i s e d  in  2 %  h y d r o c h l o r i c  ac id  or  
in  10% (w/V) e t h y l e n e  d in i t r i l o  t e t r a a c e t a t e  m a d e  u p  
a n d  a d j u s t e d  w i t h  b o t h  di -  a n d  t e t r a s o d i u m  sa l t s  to  
p H  7.0-7.3.  L igh t ,  po la r i sed  l i gh t  a n d  p h a s e  c o n t r a s t  
mic roscopy  r evea l ed  t h r e e  o rgan ic  c o n s t i t u e n t s :  (1) oc- 
cas iona l  f i l a m e n t s  of l i m e b o r i n g  a lgae (e. g. Ostreobium 
sp.), (2) a d i spersed  n e t w o r k  of f ibers  a p p r o x i m a t e l y  1 
in  d i a m e t e r  a n d  (3) a t r a n s p a r e n t ,  mi lky ,  r eg iona l ly  
b i r e f r i n g e n t  m a t r i x  w h i c h  a p p e a r s  a m o r p h o u s  in l i gh t  
a n d  p h a s e  c o n t r a s t  microscopes .  

No soluble  or f ib rous  p r o t e i n s  or  a m i n o  acids  were  
found  b y  h i s t o c h e m i c a l  or  m i c r o a n a l y t i c a l  t e c h n i q u e s  in  
whole  ske le ton ,  demine ra l i s ed  ske le ton ,  or  s u p e r n a t a n t  
demine ra l i s i ng  fluid,  F ibe r s  a n d  m a t r i x  showed  no  
c h a n g e  in t h e i r  op t i ca l  p rope r t i e s  fol lowing t he  e lu t ion  
w i t h  m e t h a n o l  of a h i s t o c h e m i c a l l y  d e t e c t a b l e  l ip id  com-  
ponen t ,  a n d  t h e y  gave  pos i t ive  h i s t o c h e m i c a l  t e s t s  for 
1,2 glycol groups .  The  f ibers  d i s a p p e a r e d  in c h i t o s a n  
p r e p a r a t i o n  a a n d  t h e  m a t r i x  b e c a m e  r ead i ly  soluble  in  
3% ace t ic  ac id  a n d  gave  a s t r o n g  pos i t ive  r e a c t i o n  for  
chi t in .  T h e  X - r a y  d i f f r ac t ion  p o w d e r  p a t t e r n s  of c h i t i n  
pur i f i ed  in  t h e  c lass ical  m a n n e r  4 f rom sof t  i n t e g u m e n t  
of t h e  shore  c rab ,  Hemigrapsus nudus, a n d  f rom wings  
of t he  cockroach ,  Periplaneta americana, were  c o m p a r e d  
w i t h  t hose  of d e m i n e r a l i s e d  ske l e ton  of P. damicornis. 
The  d v a l u e s  of these  p a t t e r n s  a re  g iven  in  t h e  Table ,  
a n d  t h e y  a re  in  close a g r e e m e n t  w i t h  p rev ious ly  p u b l i s h e d  
va lues  for  c h i t i n  5. T h e  p a t t e r n s  were  o b t a i n e d  b y  Dr .  
K.  J .  PALMER Of t h e  U.S.  Dep t .  of A gr i cu l t u r e  W e s t e r n  
Reg iona l  R e s e a r c h  Labo ra to r i e s ,  A l b a n y ,  Cal i fornia ,  
u s ing  Cu K - a  r a d i a t i o n  f rom a n  X - r a y  t u b e  o p e r a t e d  a t  
40 k v  a n d  15 ma .  I t  is conc luded  t h a t  c h i t i n  is t h e  m a j o r  

c o n s t i t u e n t  of t he  o rgan ic  c o m p o n e n t  of t he  ske l e ton  of 
P. damicornis. W h e t h e r  i t  exis ts  in  t he  m- o r / / - f o r m  has  
n o t  b e e n  d e t e r m i n e d .  

Sma l l  b i t s  of demine ra l i s ed  cora l  ske le ton  were  dr ied  on  
F o r m v a r - c o p p e r  gr ids  a n d  s h a d o w e d  w i t h  P t - P d  a n d  
e x a m i n e d  w i t h  a n  RCA E M U  3 e l ec t ron  microscope.  The  
m a t r i x  was  o b s e r v e d  to  cons i s t  of f ibri ls  of ave rage  
d i a m e t e r  200 A w h i c h  showed  no  l o n g i t u d i n a l  pe r iod ic i ty  
o r  c h a r a c t e r  o t h e r  t h a n  a t e n d e n c y  for  fasc ia t ion .  

"With one  n o t a b l e  e x c e p t i o n  e, p u b l i s h e d  a c c o u n t s  of 
t h e  de ta i l s  of m o l e c u l a r  s t r u c t u r e  of c h i t i n  4,s a re  con-  
ce rned  w i t h  c h i t i n  w h i c h  h a s  been  pur i f i ed  b y  t r e a t m e n t  
w i t h  d i a p h a n o l  or  bo i l ing  n o r m a l  p o t a s s i u m  h y d r o x i d e .  
T h e  ske l e ton  of  P .  damicornis p r e s e n t s  a source  of  c h i t i n  
w h i c h  need  n o t  b e  s u b j e c t e d  to  t h e s e  t r e a t m e n t s  in  o rde r  
t h a t  i t s  s t r u c t u r e  b e  s tud ied .  

Ch i t i n  is k n o w n  also f rom t h e  calcif ied ske le t a l  e l emen t s  
of H y d r o z o a ,  Mollusca,  Crus taeea ,  D i p l o p o d a  a n d  Ec to -  
p roc t a .  I n  t he  species w h i c h  h a v e  b e e n  e x a m i n e d ,  f ib rous  
p ro t e in  is i n t i m a t e l y  assoc ia ted  w i t h  c h i t i n  and ,  e x c e p t  
in  some CrustaceaT,  i t  is p r e s e n t  in  m u c h  g r e a t e r  a m o u n t  
b y  w e i g h t  t h a n  ch i t in .  T h e  ske le ton  of P. damicornis 
differs  f rom all  calcif ied s t r u c t u r e s  p r ev ious ly  desc r ibed  
in i ts  l ack  of f ib rous  p r o t e i n  a n d  t y p i c a l  m u c o p o l y -  
sacchar ides .  One c a n n o t  d i s regard  t h e  poss ib i l i ty  of a gel 
p recu r so r  s or  ea r ly  c ry s t a l  e n v i r o n m e n t  w h i c h  is lost  
u p o n  f u r t h e r  ca lc i f ica t ion  a n d  t he  poss ib i l i ty  of a role 
p l a y e d  b y  v e r y  smal l  a m o u n t s  of l ipid a n d  u n d e t e c t e d  
c o n s t i t u e n t s  in  t h e  ca lc i f ica t ion  of t h i s  skc le ton .  I t  is 
sugges ted  here  t h a t  t h i s  s y s t e m  is far  s imp le r  s t ruc -  
t u r a l l y  a n d  p e r h a p s  b iochemica l ly  t h a n  t h e  ca lc i fy ing  
s y s t e m s  w h i c h  h a v e  been  s t u d i e d  to  da te .  

Rdsumd. L ' a u t e u r  d 6 m o n t r e  que  la  p a r t i e  o r g a n i q u e  du  
s q u e l e t t e  du  corail ,  Pocillopora damicornis, es t  cons t i t u6e  
p a r  de  la ch i t ine .  Ce t t e  ch i t i ne  s embte  d ' e x i s t e r  sous  u n e  
fo rme  t r~s  pure ,  sans  e t r e  associ6e ~. la  p ro td ine ,  c o m m e  
le s o n t  t o u t e s  les a u t r e s  ch i t i ne s  calcifides connues .  

The d values and relative intensities of X-ray diffraction powder 
pattern rings of chitin from a coral, a crab, and an insect 

Pocillopora damicornis Hemigrapsus nudus Periplaneta americana 
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9.6 s 9,6 s 9.6 s 
7.0 w 7.0 w 7.0 w 
4.64 s 4.64 s 4.64 s 

3.85 vw 3.85 vw 
3.40 m 3.39 m 3.39 m 

Relative intensity of rings within patterns is indicated by s-strong, 
m-medium, w-weak, and vw-very weak and diffuse. The d values are 

given in Angstr6m units. 
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Ab sence  of Adverse  Effects in Sp leen  Extract .  
Protec ted  G u i n e a - P i g s  dur ing  Second  P o s t -  

Irradiat ion Year 1 

I n  p r ev ious  s tud ie s  ~-6, i t  was  d e m o n s t r a t e d  t h a t  h o m o -  
logous as  well  as he t e ro logous  cell-free spleen e x t r a c t s  
r educe  t h e  m o r t a l i t y  of mice  a n d  gu inea-p igs  e x p o s e d  to  
t he  LD75/20 of ion iz ing  r ad ia t ions .  These  s h o r t - t e r m  ob-  
s e rva t ions  are  now s u p p l e m e n t e d  b y  a s t u d y  of t h e  fa te  of 
l o n g - t e r m  su rv ivors .  

Material and Methods. Guinea -p igs  w h i c h  were a l ive  
365 days  a f t e r  exposu re  to  650 r m e a s u r e d  in a i r  of Co s° 

1 Presented in part during a Meeting of the Informal Society for the 
Study of Long-Range Effects of Ionizing Radiation in San Fran- 
cisco, May, 1960. 
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7 - r ad i a t i on  a d m i n i s t e r e d  u n d e r  4~ g e o m e t r y  in a 2400 
cur ie  r a d i a t i o n  source  7 were used  in  th i s  s tudy .  Th i s  dose 
r e su l t ed  in 75% m o r t a l i t y  w i t h i n  20 days .  F r o m  va r ious  
e x p e r i m e n t s  12 a n i m a l s  w h i c h  h a d  se rved  as sa l ine  
con t ro l s  (Group  A) a n d  16 gu inea-p igs  w h i c h  h a d  b e e n  
t r e a t e d  w i t h  cell-free mouse  of gu inea -p ig  spleen e x t r a c t s  
(Group  B) were  ava i lab le .  M a i n t e n a n c e  a n d  o b s e r v a t i o n  
of t h e  a n i m a l  t o o k  place  as  p rev ious ly  descr ibed  e. 

Results. T h e  fol lowing o b s e r v a t i o n s  were  m a d e :  
(a) Mor t a l i t y .  D u r i n g  t h e  second  p o s t - i r r a d i a t i o n  year ,  

5 o u t  of 12 s a l i ne - t r e a t ed  an imal s ,  or  41 .7%,  a n d  6 o u t  of 
16 sp leen  e x t r a c t  t r e a t e d  an ima l s ,  or  37 .5%,  died.  I n  
a g r e e m e n t  w i t h  t h e  a l m o s t  e q u a l  m o r t a l i t y  in  b o t h  groups ,  
Table ,  c o l u m n  2 i nd i ca t e s  no  obv ious  d i f fe rence  in d e a t h  
d i s t r i b u t i o n .  T h e  m e a n  s u r v i v a l  t i m e s  were  590 a n d  565 
days ,  r espec t ive ly .  S t a t i s t i c a l  ana lys i s  b y  m e a n s  Of 
S t u d e n t ' s  %' t e s t  showed  t h a t  t h e  d i f ference  in m e a n  
s u r v i v a l  t i m e  b e t w e e n  g roups  A a n d  B was  in s ign i f i can t  
(p > 0.6% 

Dcath distribution and weight changes of guinea pigs dying during 
the second post-irradiation year 

(A) Saline controls 

Animal No. Post-irradiation day of death % "Weight changes 

1346-3 512 -- 8.6 
1346-5 541 + 5.3 
1346-A4 588 +20 .0  
1346-7 603 -- i~.9 
1332-10 708 -- 2,5 

Average 590 + 1.3 

(B) Spleen treated 

Animal No. Post-irradiation day of death % Weight changes 

1347-3 407 + 99.1 
1347-4 542 + 79.9 
1333-4 556 + 94,8 
1347-1 568 4..109.9 
1333-5 606 + 4.8 
1348-7 709 4" 15.9 

Average 565 4- 67,4 

(b) B o d y  W e i g h t  Changes .  A t  d e a t h  t h e  b o d y  we igh t  of 
t he  a n i m a l s  was  es tab l i shed .  P e r t i n e n t  d a t a  are  l i s ted  in  
c o l u m n  3 of t h e  T a b l e  w h i c h  i nd i ca t e s  t h a t  t h e  sa l ine-  
t r e a t e d  a n i m a l s  showed  i n s t a n c e s  of loss of b o d y  we igh t  as 

c o m p a r e d  to  t h e  s t a r t i n g  we igh t ,  r e su l t i ng  i n  a n  av e rag e  
we igh t  co r r e spond ing  to  t h a t  of zero d a y  of t h e  exper i -  
m e n t .  I n  c o n t r a s t  to  th is ,  t h e  sp leen  e x t r a c t  t r e a t e d  
a n i m a l s  all  showed  w e i g h t  gain ,  a v e r a g i n g  6 7 %  a b o v e  t h e  
s t a r t i n g  weight .  S t u d e n t ' s  ' t '  t e s t  r evea l ed  t h a t  t h e  differ-  
ence  b e t w e e n  g roups  A a n d  B was  h i g h l y  s ign i f i can t  
(p < 0.02). 

(c) A u t o p s y  F ind ings .  T h e  macroscop ic  o b s e r v a t i o n s  
m a d e  a t  a u t o p s y  d id  n o t  i n d i c a t e  a specif ic  cause  of d e a t h  
a n d  showed  in all  of  t h e  a n i m a l s  d y i n g  before  t h e  600 th  
p o s t - i r r a d i a t i o n  d a y  o n l y  a more  or  less p r o n o u n c e d  
p n e u m o n i a .  I n  add i t ion ,  a comple t e  absence  of f a t  d e p o t s  
in  t h e  s a l i ne - t r ea t ed  a n i m a l s  was  no ted .  

Discussion. D e a t h  d i s t r i b u t i o n  a n d  b o d y  w e i g h t  c h a n g e s  
of i r r a d i a t e d  sa l ine  c o n t r o l  a n d  sp leen  e x t r a c t  t r e a t e d  
gu inea-p igs  c lea r ly  i nd i ca t e  t h a t  t h e  l a t t e r  g r o u p  of 
an i ma l s  d id  n o t  s u c c u m b  e v e n t u a l l y  f r o m  a n  a n a p h y -  
lac t ic  r e a c t i o n  caus ing  severe  e m a c i a t i o n  of t h e  an imal s ,  
t h e  so-cal led ' s e c o n d a r y  disease ' .  O n  t h e  c o n t r a r y ,  t h e  
n o t a b l e  w e i g h t  ga in  of t h e  sp leen  e x t r a c t  t r e a t e d  a n i m a l s  
o b s e r v e d  d u r i n g  t h e  a c u t e  p h a s e  of t h e  r a d i a t i o n  syn-  
d rome ,  w h i c h  pa ra l l e l ed  t h e  r e d u c e d  m o r t a l i t y  d u r i n g  t h e  
f i r s t  20 d a y s  a f t e r  i r r ad i a t i on ,  r e m a i n e d  in  ev idence  u n t i l  
d e a t h .  

I n  t h e  ab s en ce  of a d e q u a t e  d a t a  on  gu inea -p ig  ge ron to l -  
ogy,  t h e  q u e s t i o n  w h e t h e r  t h e  a n i m a l s  d ied  d u r i n g  t h e  
second  p o s t - i r r a d i a t i o n  y e a r  due  to  n a t u r a l  or  r a d i a t i o n -  
i n d u ced  p r e m a t u r e  age ing  m u s t  be  lef t  u n d e c i d e d  a t  t h i s  
t ime .  

T h e  i m p o r t a n c e  of t h e  p r e s e n t  i n v e s t i g a t i o n s  for  a 
poss ible  c l inical  a p p l i c a t i o n  of sp leen  e x t r a c t s  cons i s t s  in  
t h e  f ac t  t h a t  e v e n  c rude  cell-free sp leen  e x t r a c t s  c a n  be  
a d m i n i s t e r e d  to  gu inea-p igs ,  a species well  k n o w n  for  i t s  
su scep t ib i l i t y  to  al lergic m a n i f e s t a t i o n s ,  w i t h o u t  p r o d u c -  
ing  de le te r ious  la te  effects  w i t h i n  a per iod  of t i m e  com-  
p a r a b l e  to  a p p r o x i m a t e l y  one  h a l f  of t h e  m a x i m u m  life 
s p a n  of t h i s  species. 

Zusammen/assung. T o d e s a l t e r  u n d  -gewich t  v o n  m i t  
M i l z e x t r a k t  b e h a n d e l t e n  Mee r s ch w e i n ch en  a n d  y o n  Kon-  
t ro l l t i e r en  i m  zwei t en  J a h r  n a c h  7 - B e s t r a h l u n g  m i t  e iner  
75% le ta l en  Dosis w e r d e n  ve rg l i chen  u n d  das  F e h l e n  y o n  
sch~d l i chen  Sp~i twirkungen  der  M i l z e x t r a k t t h e r a p i e  auf-  
gezeigt .  
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Antagonism of Chlorpromazine b y  f l - M e l a n o c y t e  

Stimulating Hormone (fl-MSH) 

P r e v i o u s  c o m m u n i c a t i o n s  f rom these  l abo ra to r i e s  h a v e  
desc r ibed  t h e  ac t i ons  of f l -melanocy te  s t i m u l a t i n g  h o r m o n e  
f l-MSH 1,~ a n d  of c h l o r p r o m a z i n e  3, o n  sp ina l  ref lexes  
of c a t  sp ina l  cord.  I t  was  f o u n d  t h a t  f l -MSH p o t e n t i a t e s  
sp ina l  reflexes,  whe rea s  c h l o r p r o m a z i n e  depresses  t h e m .  
I n  a n  e x t e n s i o n  of t h e  s tud ie s  on  ch lo rp romaz ine* ,  i t  was  
f o u n d  t h a t  t h i s  d r u g  is c a p a b l e  of dep res s ing  t h e  pos i t i ve  
i n t e r m e d i a r y  p o t e n t i a l  of c a t  sp ina l  cord.  T h e  pos i t i ve  
i n t e r m e d i a r y  p o t e n t i a l  was  in i t i a l ly  desc r ibed  b y  GASSER 

a n d  GRAHAM 5 as  a n e g a t i v e  p o t e n t i a l  a s soc ia t ed  w i t h  
inc reased  c e n t r a l  e x c i t a t o r y  s ta te .  T h e  conc lus ions  of 
GASSER and  GRAHAM were  l a t e r  ver i f ied  b y  LLOYD a n d  
MCINTVRE s w h o  used  s o m e w h a t  modi f i ed  t e ch n i q u es .  
Thus ,  t i le  o b s e r v a t i o n  t h a t  c h l o r p r o m a z i n e  depresses  t h e  
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6 D. LLOYD and A. MclNTVRE, J. gen. Physiol. 32, 409 (I949). 


