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opt ima,  one a t  acid and one a t  alkaline pH. This corre- 
sponds to  w h a t  was found for l iver pyrophosphatases by  
Bo  NORBERG 3. Bo th  op t ima  of art icular cartilage and 
epiphyseal  car t i lage plate  are slightly nearer to neutral i ty 
t han  those  of bone and marrows. The absolute amounts  
of o r thophospha te  produced by the various bone constit- 
uents  are qui te  different.  The lowest act ivi ty  is shown by 
the  ep iphysea l  car t i lage plate,  al though the presence of 
a pyrophospha tase  is clear. This is in agreement with 
PERKIN'S 4 observa t ion  t h a t  in rabbits  the pyrophospha- 
tase ac t iv i ty  in the  epiphyseal  plate is lower than in the 
metaphysis .  We  therefore cannot  confirm the data  of 
CARTIER and PICARD t who found no pyrophosphatase in 
the  ep iphysea l  car t i lage plate.  Moreover, since a consider- 
able a c t i v i t y  in the  newly formed bone of metaphysis has 
also been found by  these authors,  their  negative finding 
in cart i lage,  unless due to the  different age of the animals 
used (sheep embrios  in their  experiments),  is probably to 
be ascr ibed to a lower sensi t ivi ty of the methods they em- 
ployed.  A modera t e  increase of ac t iv i ty  in compact  bone 
and the  two spongiosas was observed when MgC18 was 
omi t t ed  f rom the  incubat ion  medium. This result agrees 
wi th  LIEBKNECHT'S s da t a  on bone phosphatase. 

P. CERLETTI, P. L. IPATA, and G. TANCREDI 

National Research Council Unit /or Enzyme Studies, 
Rome and Institute/or Clinical Orthopaedics, University o/ 
Perugia (Italy), August 4, 1958. 

Riassunto 
Si ~ s tud ia t a  l ' a t t i v i tk  pirofosfatasica, de terminandone 

i! p H  ot t imal% in 9 frazioni scheletriche istologicamente 
uni formi :  car t i lagine art icolare e cartilagine di coniuga- 
zione, osso spongioso epi e metafisario, osso compatto,  
midollo diafisario, midol lo  dell 'osso spongioso epifisario e 
dell 'osso spongioso metafisario,  periostio. 
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S e r u m  C h o l e s t e r o l  L e v e l s  in  

G e r m - F r e e  C h i c k e n s  

The ma jo r  products  of cholesterol catabolism are the 
bile acids t. The  role of intest inal  bacteria in the turnover  
of bile acids ~ plus the findings that ,  under certain con- 
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ditions, sulfa drugs s or antibiotics' may alter serum cho- 
lesterol levels in cholesterol-fed'animals has led us to in- 
vestigate the serum cholesterol levelsof germ-free chickens 
as a base line for subsequent work. 

White Leghorn Chickens were used. They were reared 
by our own modification s of the method of REYNIERS et 
aL e. 18-day old embryonated eggs held in a nylon net 
were immersed for 2 rain in a 0.15% (W/V) detergent so- 
lution 7 and then for 12 rain in a 2% mercuric chloride 
solution at 37°C. From this bath the eggs were transferred 
through a tube without exposure to nonsterile air into a 
previously sterilized germ-free unit. Control eggs from 
the same hatch were t reated in a similar fashion before 
being transferred to an  incubator.  Both  groups of chicks, 
germ-free and conventional ,  were fed an  au toc laved  semi- 
synthetic diet  s. The  germ-free chickens were g iven canned 
sterilized water  0J while the convent ional ly  reared birds 
were given tap  water.  

The steril i ty of the chickens in the germ-free units was 
determined by taking frequent  fecal samples and inocu- 
lating them into var ious bacteriological  m e d i a  according 
to  a s tandard procedure which has been described pre-  
viously i. 

At the terminat ion of the  exper iment ,  the  chickens 
were killed by exsanguinat ion under  e ther  anesthesia  and 
blood samples taken byhea r t  puncture.  Se rawereana lyzed  
for cholesterol by the  method  of Tr inder  t°, 

Two groups of birds aged 6 and 8 weeks respect ive ly  
were studied and the average results (with s tandard  de- 
viations) are tabulated in the Table.  

I t  is evident tha t  while the germ-free chickens showed 
a bet ter  growth rate than  the controls confi rming earl ier  
findings s, there were no significant differences in the  
serum cholesterol levels of the  two groups. These d a t a  
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Tab/* 

Group 

Six-Week Experiment 
Germ-free 
Conventional 

Eight-Week Experiment 
Germ-free 
Conventional 

No. 

10 
11 

M 
Sex 

F 
Weight (g) 

540 ± 70 
487 ± 33 

807 ± 48 
579 ± 57 

Serum Cholesterol 
Mg % 

I07 ± 25 
120 ± 21 

144 ~ 20 
149 ± 17 

(Range) 

(63-149) 
(86-168) 

(I08-170) 
(135-179) 
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sugges t  t h a t  in  t he  absence  of d i e t a r y  cho les te ro l  t h e  in-  
t e s t i n a l  f lora of t he  ch i cken  e x e r t  l i t t l e  or  no  effect  on  t h e  
s e r u m  choles te ro l  level.  The  ef fec t  of t h e  i n t e s t i n a l  f lora  
in germ-f ree  ch i ckens  fed choles te ro l  is u n d e r  inves t iga -  
t ion.  

This investigation was supported in part by the Office of the 
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007-MD-463 and by a grant (H-3299) from the National Institutes 
of Health, USPHS. 
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Rdsumd 

On d 6 m o n t r e  qu ' i l  n ' y  a pa s  de  dif f6rence e n t r e  te cho-  
lest6rol  du  s6 rum de  pou le t s  61ev6s d a n s  des  c o n d i t i o n s  
a sep t iques  e t  ceux  61eves dans  des cond i t i ons  n o r m a l e s  e t  
soumis  ~ u n  r6gime sans  cholest6rol .  Les  pou le t s  sans  bac-  
t6r ies  c ro i s sen t  m i e u x  que  Ies pou le t s  n o r m a u x .  

* Present address: Temple University School of Medicine, Phila- 
delphia, Pa. 

' A r b o r i z a t i o n '  P h e n o m e n o n  ( A P )  in  S e m e n  

Severa l  years  ago PAPANICOLAOU 1 o b s e r v e d  a so-cal led 
' a r b o r i z a t i o n '  p h e n o m e n o n  (AP) or p a l m  (fern) leaf  (PL) 
r eac t i on  in t he  cerv ica l  m u c u s  secre t ion,  wh ich  was  sp read  
on  a s l ide a n d  a l lowed  to  dry .  T h e  d r y i n g  ma te r i a l ,  p a r t i -  
cu la r ly  if t a k e n  a t  t he  t i m e  of ovu la t ion ,  c rys ta l l izes  in  
a n  ' a r b o r i z a t o r y '  p a t t e r n .  Th i s  i n t e r e s t i ng  a n d  cl inical ly  
s ign i f i can t  p h e n o m e n o n  s t i m u l a t e d  a ser ies  of i nves t iga -  
t ions  in vitro as well as in vivo x-g. I t  h a s  been  p r o v e d  t h a t  

....... ~ !~;~ ~ -. 

a b 

Fig. 1 a-b.--Arborization phenomenon an semen. 450 ×. 

a n y  p r o t e i n  or  c a r b o h y d r a t e  s u b s t a n c e  m a y  p roduce  a 
P L  or  PL- l ike  a r b o r i z a t i o n  p h e n o m e n o n  if i t  comes  in to  
t he  c o n t a c t  w i t h  e lec t ro ly tes ,  such  as  NaC1, KC1, K B r  
etc.  1,4. T h e  occur rence  or  fa i lure  of t h e  A P  to  appea r ,  
even  t h o u g h  i t  s t i l l  has  ' PL- l i ke '  possibi l i t ies ,  m a y  ye t  
m a s k  some fac tors  w h i c h  are  b e y o n d  p rev ious  exper i -  
m e n t a l  conclus ions .  

Af t e r  s to rage  of s e m e n  of t h r e e  d i f fe ren t  species ( rabbi t ,  
bull ,  a n d  h u m a n )  one obse rved  t he  P L  p h e n o m e n o n  
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(Fig. 1 a - b )  which,  in  t h e  series of e x p e r i m e n t a t i o n s ,  ap-  
p e a r e d  more  p r o n o u n c e d  on  t h e  sl ide in  t h e  i n c u b a t e d  (a t  
39°C) m a t e r i a l  t h a n  in t h e  m a t e r i a l  s to red  a t  r oom t em-  
p e r a t u r e  (RT) of all  t h r e e  species 9. I n  m o s t  i n s t ances  the  
P L  r eac t i on  b e g a n  to  a p p e a r  a f t e r  a b o u t  5 -6  days  of in- 
c u b a t i o n .  T h e  longer  t h e  m a t e r i a l  was  i n c u b a t e d  t h e  more  
f r e q u e n t  a n d  p r o n o u n c e d  t h e  P L  appea red .  T h e  p h e n o m -  
enon,  however ,  d id  n o t  show essen t ia l ly  iden t i ca l  'ar-  
b o r i z a t o r y '  p a t t e r n  in all  cases. I n  m o s t  ins tances ,  t h e  
a r b o r i z a t i o n  cons i s ted  m a i n l y  of s t r a i g h t  b r a n c h e s  e x t e n d -  
ing in a s o m e w h a t  q u a d r a n g u l a r  shape ,  c r e a t i n g  n u m e r -  
ous  f igures,  f rom w h i c h  smal le r  s ide b r a n c h e s  of d i f fe ren t  
l en g h t s  cross ing a n d  in te rc ross ing  d i s t a l ly  w i t h  va r ious -  
sized ' b u d s '  of c rys ta l s  f r e q u e n t l y  a t t a c h e d  to  t h e  v e r y  
ends.  I n  o t h e r  ins tances ,  however ,  t h e  m a i n  l ines showed  
c u r v a t i o n s  c r e a t i n g  in some a reas  a l m o s t  'whor l - l ike '  pa t -  
t e rn s  w i t h  side b r a n c h i n g s  h a v i n g  s o m e w h a t  i n d e n t e d  
leafy  p ro jec t ions  going  t o w a r d  t h e  per ipher ies .  Stil l  in 
o t h e r  cases, t h e y  a p p e a r e d  more  or  less p r o n o u n c e d  if ob-  
s e rved  a t  a m o d e r a t e  microscopic  m a g n i f i c a t i o n  a n d  w i t h  
a pa r t i a l l y  closed d i a p h r a g m  (see Fig. 1 a - b ) .  

I t  is p r o b a b l y  t r ue  t h a t  i n c u b a t i o n  acce le ra ted  t h e  de- 
g r a d a t i o n  of c e r t a i n  p ro t e in  p r o d u c t s  (pept ides ,  t r ipep-  
t ides,  p o l y p ep t i d e s  etc.) or  even  m o n o -  or  po lysacchar i -  
des e,l°, wh ich  e x p e r i m e n t a l l y  has  been  p r o v e d  to  h a v e  
a def in i t e  r e l a t i on  w i t h  t h i s  p h e n o m e n o n  a t  c e r t a i n  con-  
c e n t r a t i o n s  (usual ly  less t h a n  4 - 6 %  a.s.o.).  No A P o r  P L  
reac t ion ,  was  obse rved  in f resh semina l  ma te r i a l ,  u n d i l u t e d  
or  d i lu t ed  a t  r o o m  t e m p e r a t u r e  ( a b o u t  20 ° C). F o r  t h e  pur -  
pose of b e t t e r  microscopic  i d en t i f i c a t i o n  t h e  a d d i n g  of di-  
lu te  m i x t u r e s  of t h e  sod ium sa l t  of p , p ' - d i b e n z y l d i e t h y l -  
d i a m i n o - p " - h y d r o x y p h e n y l c a r b i n o l  t r i su l fonic  acid a n h y -  
d r ide  (C37H34010N~S~Na~) t o g e t h e r w i t h n i g r o s i n  or  s o d i u m  
sa l t  of t e t r a b r o m o f l u o r e s c e i n - n i g r o s i n  solut ions" ,  d id  n o t  
seem to  in te r fe re  w i t h  t h a t  c ry s t a l l i z a t i on  p a t t e r n .  

O n  t h e  bas i s  of c l inical  obse rva t i ons ,  i t  was  found  t h a t  
c e r t a i n  a d m i n i s t e r e d  s te ro id  s u b s t a n c e s  3-5,n,12 (e,g. 
Fig. 2 a - b ) .  

H~C OH H3C 

t ! t 
o . ~ , . / \ / - -  c / \ I ~ ,  

( , \ [ / \ /  . . . .  

o/ / \ / / \ /  
a Fig. 2 a-b b 

are closely r e l a t ed  w i t h  t h e  a p p e a r a n c e  or  n o n - a p p e a r a n c e  
of A P  in vivo (PL s t r u c t u r e s  in t h e  m a t e r i a l  f rom p a t i e n t s  
o b t a i n e d  f rom 5 - T t h  d a y  to  t h e  2 0 - 2 2 n d  d a y  of cycle  - 
ROLAND 5, CAMPOS DA PAZ~). Cervical  as  well  as endo-  
me t r i a l  s ec re to ry  a c t i v i t y  ( 'glaire f i lante ' )  of t h e  u t e r u s  
ref lects  in  t h e  a d m i n i s t r a t i o n  (dosage) of those  s te ro ids  3, 6. 
T h e r e  is a h o p e  t h a t  f u r t h e r  cl inical  as  well as l a b o r a t o r y  
obse rva t ions ,  in  a d d i t i o n  to  t h e  resu l t s  o b t a i n e d  in ve te r i -  
n a r y  fieldS, will soon shed  more  l igh t  o n t o  t h e  n a t u r e  of 
t h i s  i n t e r e s t i ng  p h e n o m e n o n .  
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