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t ion and inhib i t ion  has  also been r epo r t ed  in the  spinal  
cord s . There  is ana tomica l  evidence s for the  presence  in 
t he  cent ra l  ne rvous  sys tem of exc i t a to ry  in te rneurons  
which  synapse  wi th  p resynap t i c  t e rmina ls  as well as 
w i th  the  dendr i t es  of the  neurons  on which  these  pre- 
synap t ic  t e rmina l s  end. If  pen ty lene te t r azo l  blocks bo th  
of these  sites, its combined  effects of faci l i ta t ion and  
inhibi t ion,  as w e l l  as the  lack of dose-response rela- 
t ionship,  would be accounted  for. 

Rdsumd. Les effets du pen ty l6ne te t razo l  sur la t rans -  
mission de l ' inf lux ne rveux  dans  le noyau de Burdach  
furen t  6tudi6s. I1 a p p a r u t  que ce p rodu i t  emp6che 
l ' augmen ta t i on  de l 'exci tabi l i t6  des extr6mit6s  aff6rentes 
cun6aires et  l ' inhib i t ion  de la r6action 16mnisque, ceci en 

cond i t i onnan t  les d6charges cutan6es.  Le penty l6ne-  
te t razol  r6dui t  aussi l ' in tensi t6  de l 'onde  de surface posi- 
t ive.  Le p en t o b a rb i t a l  p a r u t  s 'opposer  ~ ces effets. E n  
conclusion, le cardiazol  b loque l ' inh ib i t ion  p r6synap t ique ,  
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Vitamin A-Deficiency and Cartilage in Healing Skull Fractures of Rats 

During the  heal ing of skull vau l t  defects  in the  ra t  
fed adequate ly ,  cart i lage is seen rarely 1 or none  is 
r epor ted  ~,~, excep t  in one expe r imen t  4 involving 50 ra ts  
less t h a n  7 days  old of which 19 formed some carti lage. 
HOWELL and  THOMPSON 5 have  re la ted an abnorma l  sub- 
per iosteal  fo rma t ion  of cart i lage in the  lumbosacra l  
ve r tebrae  to a v i t amin  A-def ic ient  s ta te  in chicks. This 
r epor t  concerns  the  incidence of cart i lage deve lopmen t  
observed in repai r ing  par ie ta l  bone defects  in 32 albino 
ra ts  made  v i t amin  A-def ic ient  6 beginning  at  weaning  
and  in 24 contro l  l i t t e r -mates  t r ea ted  s imilar ly b u t  given 
orally in a lmond  oil a supp lemen t  provid ing  50 IU of 
v i t amin  A pa lmi t a t e  per  day. The bone lesions were 
made  by  scraping back  the  per ic ran ium of one side, 
dril l ing th rough  the  skull and enlarging the  hole by  
breaking off small  bone  pieces. 

Operat ions  were per formed on animals  be tween  12-18 
weeks of age. At  t h a t  t ime  the  v i t amin  A-def ic ient  group 
alone showed mos t  or all of the  following s y m p t o m s :  
whi te  fur, pale incisor tee th ,  inf lamed eyelid margins,  
low weight  and  loss of appet i te .  Assays  7 pe r fo rmed  at  
dea th  on 10 def icient  animals  gave v i t amin  A concen-  
t ra t ions  be tween  0-9 vg/100 ml in the  blood and  0-9 txg/g 

in the  liver. All f rac tured  skull vaul t s  were p repa red  for 
histological  examina t ion .  

Carti lage developed be tween  the  9th and  28th pos t -  
opera t ive  day  in 12 of the  21 v i t ami n  A-def ic ient  ani-  
mals, bu t  only  in i of the  19 A- supp lemen ted  rats ,  
surviving in to  t h a t  period.  The  cart i lage occurred as 

1 j.  j .  PRITCHARD, J. Anat. 80, 55 (1946). 
2 C. J. SUTRO and S. A. JACOBSON, Archs Path. 28, 313 (1939). 
3 G. H. BOURNE, Proc. R. Soc. Med. 37, 275 (1944). 
4 F. G. GIRGIS and J. J. PRITCHARD, J. Bone Jt Surg. 40-B, 274 

(1958). 
5 j.  McC. HOWELL and J. N. THOMPSON, Br. J. Nutr. 27, 741 (1967). 
6 By feeding the vitamin A test diet supplied by Nutritional Bio- 

chemicals Corp., Cleveland. 
7 The assistance of the Nutrition Laboratory of the American 

University of Beirut is gratefully acknowledged. 

Fig. 1. The skull margin of a vitamin A-deficient rat surviving 
21 days has a callus on its dural side comprising bone (B), and 
cartilage (C) near to the brain (G) herniating through the defect. 
Haematoxylin and eosin. • 80. 

Fig. 2. The bony callus of a vitamin A-supplemented rat living 
21 days post-operatively includes a small area of cartilage (arrowed). 
Haematoxylin and eosin. • 500. 
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small  nodules  compr is ing  only a pa r t  of the  callus and  
usual ly lay a t  the  defec t ' s  marg in  on the  dural  side of 
the  bone.  The cart i lage was t h e n  in close p r o x i m i t y  to 
bra in  t issue he rn ia t ing  th rough  the  defect  (Figure 1). 
A Z2 tes t  shows the  difference in the  occurrences  of car- 
t i lage be tween  def ic ient  and  supp lemen ted  groups  to be 
s ignif icant  a t  t he  0.1% level. Moreover,  the  cart i lage 
formed in t he  one v i t amin  A-supp lemen ted  ra t  was 
ex t r eme ly  scan ty  (Figure 2). 

Most  def ic ient  r a t s  did no t  ea t  and lost  weight  pos t -  
operat ively .  Al though  the i r  deficiency thus  was p robab ly  
mult iple,  adequa te  mater ia l s  were  recrui ted  to  form a 
bony  callus which  included the  is lands of carti lage. 

Possible factors  p romot ing  the  deve lopmen t  of th is  
cranial  car t i lage could be:  (1) an  i schaemia  s resul t ing 
f rom a pressure  by  the  he rn ia t ing  bra in ;  (2) a mechanica l  
ac t ion by  the  mis-sized bra in  9 on os teoprogeni to r  cells 
of the  callus; (3) a chemical  induc t ive  effect  by  the  
bra in  tissue1~ (4) a regressive r e tu rn  to  the  cart i lage-  
forming  tendencies  of neona ta l  d e v e l o p m e n t  a t  su tures  n 
or neona ta l  repair4;  or (5) a d i rect  act ion on the  callus- 
forming  ceils of t he  low level of v i t amin  A. Excess ive ly  
high levels of v i t amin  A cause cart i lage des t ruc t ion  in 
vitrolZ; low levels in vivo m i g h t  provide  a permiss ive  
e n v i r o n m e n t  in which  cart i lage could be formed and 
survive 13. 

Zusammenfassung. Die Heilungsvorg~inge bei experi-  
mente l l  e rzeugten  Defekten  der  Pa r i e t a lknochen  junger  
R a t t e n  wurden  un t e r such t :  Knorpe l  en twicke l t  sich im 
Kal lus  nach  9-28 Tagen bei Tieren mi t  e inem Vi tamin-A-  
Defizit ,  j edoch nur  in e inem yon  19 Kontrol l t ieren,  welche 
Vi t amin  A zus~tzlich e rha l ten  haben .  
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Polytene Chromosomes  in Silk Gland Cells of  t h e  S i l k w o r m ,  B o m b y x  mori  

I t  is wel l -known t h a t  the  silk gland of t he  s i lkworm 
becomes bigger w i thou t  increase in the  n u m b e r  of cells, 
or w i thou t  division of cells, in the  advance  of g rowth  
af ter  ha t ch ing  1,2. On the  basis of the  resul ts  ob ta ined  b y  
electron microscopic  au to rad iography ,  AKAI and KO- 
BAYASHI 3 have  suggested t h a t  a funct ion  of the  ch roma t in  

in the  nucleus of the  silk gland is like t h a t  of the  po ly tene  
chromosomes  in the  sal ivary gland of Diptera .  However ,  
the  po ly tene  chromosomes  in the  silk gland nucleus have  
no t  been  observed  by  them.  So far as we are aware,  
no adequa te  l i te ra ture  pe r t a in ing  to  th is  subjec t  is ac- 
cessible. 

Figs. 1 and 2. Thick and distinct strands are 
seen running nearly parallel to the long axis 
of the silk gland nucleus of the silkworm. 
The strands, presumably polytene chromo- 
somes, are twisted at many loci, showing dif- 
ferential coils along their length. Fig. 3. Meta- 
phase chromosomes in a spermatogonium of 
the silkworm. 


