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shows the absorption of MCILVAIN'S buffer extract ,  and 
curve 2 tha t  of the following RNase digest. Obviously, 
only very small amounts of RNA were left in the sections 
after extract ion with the buffer solution. The curve 
from the N perchloric acid ext rac t  (curve 3) coincides 
extremely well with tha t  from the RNase digest, indicat-  
ing the completeness of the digestion. Curve 1 shows 
close similarity to a curve from a pr imary  digest of 
sections with RNase under corresponding conditions 
(curve 4). The quot ient  E 257 mfz[E 275 m/z of about  
1.5 for both curves, and the coinciding absorption maxi-  
ma at  257 m/z, are in agreement  with the curve f rom a 
digest of protein-free yeast  nucleic acid in the same sy- 
stem (the dot ted reference curve), indicat ing the absence 
of appreciable amounts  of proteins. 

The curves wi th  the filled circles demonstra te  the re- 
suits with frozen-dried Carnoy-fixed and then  formal- 
dehyde-fixed sections. MclLvAI~E's buffer alone (curve 1) 
wiU remove about  20% of the to ta l  absorption at  
257 m/z, bu t  the  main bulk of the  absorbing substances 
is l iberated in the following digestion with RNase 
(curve 2). Curve 3 (N perchloric acid extract)  shows the 
completeness of the RNase  digestion. 

The same resutts are obtained using fresh Carnoy- 
fixed, fresh formaldehyde-fixed,  or fresh Carnoy- and 
then formaldehyde-fixed tissues. The quan t i t a t ive  
discrepancy observable between the total  optical  units 
l iberated from the formaldehyde and the Carnoy-fixed 
material,  as obvious in the Figure, has been shown to be 
caused by the extract ion of acid soluble nucleotides by 
the formaldehyde fixative, and has been analyzed 
elsewhere 3. 

For  the identif ication of the absorbing substances in 
the MeIlvaine-buffer-extract ,  use has been made of 
paper chromatographic  analyses. The extracts  were 
mixed with the equal volume 2 N HC1, and hydrolyzed 
for 1 h at  100°C. The products were adsorbed on char- 
choal, washed with water  on the filter, and eluted with 
50% ethanol, containing 2% NH 3. After concentrat ion 
to a small volume in vacuo, spots were placed on What -  
man No. 1 filter paper, and developed with the iso- 
propanol/HC1/H~O solvent (97 : 25 : 28). The ultraviolet-  
prints, with a sample of protein-free yeast  nucleic acid 
(SCHWARTZ, purified according to VlSCHER4), dissolved 
in MCILVAINE'S buffer, and t reated in the same way as 
the test  samples, as a reference, showed the presence of 
guanine, adenine, cytidylic acid and uridylic acid in the 
hydrolysate from the buffer ext rac t  of Carnoy-fixed 
sections. Much fainter  (especially for guanine and 
adenine), spots indicated their  presence in the ext rac t  
from the formaldehydet rea ted  sections. The spots were 
cut  out  and identified spectrophotometrical ly,  dissolved 
in 0.1 N HC1. No traces of thymine  could be detected. 

Discussion.--The findings show tha t  Carnoy-fixed 
sections in MCILVAINE'S buffer will release all nucleotides 
digestible with RNase and/or  extractable  with perchloric 
acid. No admixture  of proteins could be quoted. F rom 
these points of view, no objections could be raised against  
the use of Carnoy-fixed tissues for the histochemical 
RNase test. The completeness of the extract ion by the 
buffer solution might  presumingly be due to the forma- 
tion of dialyzable degradation products  from the RNA.  
Such a degradation could be accomplished in a t  least 
three ways: (1) RNA is hydrolyzed through the act ion of 
the acid f ixat ive;  this would not  be in accordance with 
the experiences from nerve cells 5. (2) Electrolytes  have  

4 E. VISC~ER and E. CHARGAFF, J. biol. Chem. 176, 7t5 (1948). 
6 J.-E. EDSTROM, Biochem. biophys. Acta 12, 361 (1953). 

been  shown to degrade un-fixed (from the histological 
point  of view) R N A  6, (3) RNase-ac t iv i ty  might  be pre- 
sent in the sections, and, after addit ion of the buffer, 
ini t iate  conditions equivalent  to those during the 
histochemical RNase digestion. Fur ther  experiments 
must  be made to decide between these possibilities. 

The assumption tha t  formaldehyde-fixed sections do 
not  lose R N A  due to the act ion of the buffer seems doubt- 
ful, since about  20% of the to ta l  RNase-digestible 
mater ial  has been found in the buffer extract .  I t  is very 
probable tha t  this fraction is derived from RNA,  since 
formaldehyde solutions will ex t rac t  the acid soluble 
nucleotides a, thus leaving only R N A  as a source for the 
absorbing substances observed. Prolonged extract ion 
will not  increase the yield of nucleotides. Since the RNA 
in the sections is fully accessible to RNase digestion, 
none of the original RNase ac t iv i ty  seems to be left after 
formaldehyde-fixation.  

S. LAGERSTEDT 

Department o/Histology, University o] Lund; Sweden, 
August 1, 1956. 

Zusam~nenf assung 

Aus den Befunden geht  hervor, dass mi t  dem Puffer- 
gemisch yon MclLVAI~E Ribonukleins/iure und s/iure- 
16slichen Nukleot ide auch bei Abwesenheit  von Ribo- 
nuklease aus Carnoy-fixiertem Gewebe vollst~ndig 
herausgel6st werden, und zwar wahrscheinlich ohne 
Beimischung anderer ftir die Ribonukleasereaktion 
nichtspezifischer Substanzen. Nach Fixierung in Formal-  
dehyd geht nur i/s der ul t raviolet tabsorbierenden Sub- 
stanzen in das Puffergemisch fiber. 

s j. p. GRaY,STEIn, C. E. CARTER, and H. W. CHALRLEY, Cold 
Sprh~g Harbor Syrup. quant. Biol. lZ, 64 (1947). 

1 7 - H y d r o x y c o r t i c o s t e r o i d s  i n  H u m a n  M i l k  

The aim of the present invest igat ion has been to de- 
termi~,e the level of 17-hydroxycorticosteroids in human 
milk, and also the abi l i ty of cortisone or hydrocortisonc 
administrat ion to elevate this level. The elucidation of 
this point  is of pediatric significance in cases when the 
illness of the nursing mother  (e.g., rheumatic  fever or 
rheumatoid  arthri t is  1) necessitates the administration 
of glucocorticoids. 

The determinations have been extended to refer also 
to the glucuronic acid conjugated forms of 17-hydroxy- 
corticosteroids. 

Material. The specimens of human milk were col- 
lected from eight heal thy mothers on the second or 
third day after  delivery, at  the following t imes:  (1) 8 a.m. 
(2) 2 p .m.  (3) 8 a. m. the next  day. Immedia te ly  after the 
taking of the first specimen a single intramuscular-in- 
ject ion of 100 mg cortisone acetate  was given to four 
mothers. The remaining group of four mothers  received 
a corresponding injection of 100 mg hydrocortisone 
acetate.  

Method. The fresh samples of human milk were 
centrifuged (r .p.m. 8500, temp. +5°C) .  Aliquots of 
5 cm 3 were taken from the clear bo t tom layer for the 
est imation of the 17-hydroxycorticosteroids. The free 

1 M. OKA, Ann. Rheum. Dis. lZ, 227 (1953). 
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17-hydroxycor t i cos te ro ids  were  de t e rm ined  by  fol lowing 
t h e  m e t h o d  of SILBER and  PORTER ~ as modi f ied  b y  
PETERSON 3. Af t e r  t h e  ex t r ac t ion ,  t he  s u p e r n a t a n t  was 
s aved  for t h e  d e t e r m i n a t i o n  of t h e  con juga t ed  forms.  

c m  3 of  2 M p h o s p h a t e  buffer  p H  6.2 and  400 uni ts  of 
bac te r ia l  f l -glucuronidase (2:) were  added.  The  re-ex-  
t r ac t ion  was pe r fo rmed  a f te r  48-h i ncuba t ion  a t  + 37°C. 

Recovery of added hydrocortisone from human milk 

Amount of added 
hydrocortisone (7/5 cm a) Recovery % 

½ 
½ 
1 
1 
2 
2 

83 
87 
87 
92 
89 
97 

T h e  su i t ab i l i t y  of  t h e  m e t h o d  for t h e  e s t i m a t i o n  of 
17-hydroxycor t i cos te ro ids  f r o m  mi lk  was checked  b y  a 
r e c o v e r y  s t u d y  of  added  hydroco r t i sone  (Table).  

Results. The  va lues  of t h e  free 17-hydroxycor t i co -  
s teroids  before  t he  a d m i n i s t r a t i o n  of cor t i sone  or  hyd ro -  
cor t i sone  ace t a t e  r anged  f rom 0 to  2.6 y %  in t he  e ight  
cases s tudied.  These  concen t r a t i ons  are  so low t h a t  t h e  
accu racy  of t he  m e t h o d  used is no longer  rel iable.  The  
single i n t r a m u s c u l a r  in jec t ion  of 100 mg  hydroco r t i sone  
ace t a t e  p roduced  a v e r y  s l ight  e l eva t ion  in t he  PORTER- 
SILBER reac t ing  mater ia l .  6 h a f te r  t he  in jec t ion  the  
va lues  r anged  f r o m  2-2 to  4.7 7°/o, a n d  a f te r  24 h f rom 
1.5 t o  3.0 7 % .  T h e  increase  in t h e  PORTER-SILBER reac t -  
ing ma te r i a l  a f t e r  t h e  in jec t ion  of cor t i sone  a c e t a t e  was  
st i l l  smaller .  

The  level  of t he  conjugated 17-hydroxycor t i cos te ro ids  
in the  e ight  h u m a n  milks  s tud ied  ranged  f rom 0.2 to  3.4 
y%.  The  single i n t r a m u s c u l a r  in jec t ion  of 100 mg  cort i -  
sone or  hydroco r t i sone  ace t a t e  p roduced  a s l ight  e leva-  
t ion  in t he  va lues  of t h e  c o n j u g a t e d  17-hydrocor t i -  
costeroids  on ly  in th ree  ins tances  in the  samples  d r a w n  6 h 
a f te r  the  in jec t ion .  All  t h e  va lues  were  near  zero 24 h 
a f te r  t he  in ject ions .  

M. OKA, O. ~,VAsz-H6cK~RT, a n d  
O. WIDHOLM 

Kivelii Hospital and The Womens Clinic o/ the Uni- 
versity o/Hels inki ,  Ju l y  8, 7956. 

Zusammen/as'sung 

Der  Geha t t  an f re iem und  g e b u n d e n e m  1 7 - H y d r o x y -  
cor t icos te ro id  wurde  an 8 M u t t e r m i l c h e n t n a h m e n  nach  
e iner  Modi f ika t ion  der  M c t h o d e  yon  SILBER uud  POR- 
TER geprt if t .  D e r  e rha l t ene  W e r t  war  n i ch t s ign i f ikan t  
niedrig.  Auf  e inmal ige  i n t r a m u s k u l ~ r e  I n j e k t i o n  yon  
100 mg  Cor t i son  oder  H y d r o c o r t i s o n  er fo lg te  ke in  signi- 
f i kan te r  Ans t i eg  des S te ro idwer tes .  

2 R. H. SXLBER and C. C. PORTER, J. biol. Chem. 210, 923 (1954). 
3 R. E. PETERSON, J. B. WYNGAARDEN, S. L. GUERRA, B. B. 

BRODIE. and J. J: BUNIM, J. clin. Invest. 34, 1779 (1955). 

T h e  E f f e c t  o f  L S D - 2 5  u p o n  t h e  C e r e b r a l  Blood  
F low and E E G  in Cats  

The  ob jec t  of t he  p resen t  s t u d y  was to  d e t e r m i n e  
whe the r  LSD-25  (d-lysergic acid  d i e t h y l a m i d e  1) has a n y  
effects  upon  the  cerebra l  blood flow, t he  E E G  and  the  
b lood pressure  in anaes the t i zed  and  non -anaes the t i z ed  
(encdphale isold) cats ,  I n  recent  e x p e r i m e n t a l  s tudies  ~, 
a s y m p a t h o m i m e t i c  ac t ion  of LSD-25  in m a n  and  ex-  
p e r i m e n t a l  an imals  has been repor ted .  PURPURA 3 has  
ana lyzed  the  effects  of LSD-25  upon  cor t ica l  e lect r ica l  
ac t iv i ty .  Recen t ly ,  SOKOLOFF et aL 4 found  no changes  
f r o m  L S D - 2 5  in cerebra l  b lood  flow, vascu la r  res is tance ,  
o x y g e n  consumpt ion ,  glucose u t i l i za t ion  or  r e s p i r a t o r y  
q u o t i e n t  in m a n  (normals  and  schizophrenics) .  T h e  
p resen t  e x p e r i m e n t s  h a v e  been  pe r fo rmed  w i t h  t h e  
m e t h o d  of INGVAR and  S6DERBERG 5 which  p rov ides  a 
con t inuous  reg i s t r a t ion  of t he  cerebra l  blood flow wi th  
a h igh  degree of accuracy .  

I n  cats  unde r  p e n t o t h a l  or  of t he  emdphale isold-type, 
t h e  venous  ou t f low f rom t h e  c a n n u l a t e d  super ior  sag i t t a l  
sinus was con t inuous ly  m e a s u r e d  w i t h  an  e lec t r ica l  d rop  
counter .  A n a s t o m o s e s  b e t w e e n  diploic  ve ins  a n d  t h e  
sinus were  i n t e r r u p t e d  b y  a long i tud ina l  c r an io tomy .  
T h e  b o n y  defec t  was  fil led wi th  den t a l  a c ry l a t e  cement .  
E E G  was  recorded  f rom ros t ra l  and  par ie ta l  pa r t s  of t h e  
cor tex.  

I n j e c t e d  in t r avenous ly ,  LSD-25  in doses of up  to  
10 /~g/kg had no effects  upon  the  func t ions  s tudied .  I n  
larger  doses up to  100 /~g/kg, however ,  a smal l  t r a n s i e n t  
cerebra l  vasocons t r i c t ion  was obse rved  which co inc ided  
w i t h  a t r ans i en t  ' a c t i v a t i o n '  of the  E E G .  S o m e t i m e s  a 
smal l  cu t aneous  vasocons t r i c t i on  was also no ted  6. 

I n j ec t i ons  in to  t h e  caro t id  a r t e r y  of L S D - 2 5  were  also 
car r ied  o u t  in doses of  up  to  50 #g/kg .  I t  was t h e n  obse rved  
t h a t  t h e  E E G  effects  were  v e r y  p r o n o u n c e d  in t he  h o m o -  
la te ra l  hemisphere .  F igure  I shows a successful  e x a m p l e  
in which  100 /zg of LSD-25  were  in j ec ted  in to  t he  r igh t  
caro t id  a r t e r y  (encdphale isoH-preparation). There  was 
an i m m e d i a t e  t r ans i en t  effect  of the  ' a c t i v a t i o n '  t y p e  in 
bo th  leads f rom the  r igh t  hemisphere  which,  however ,  
was soon fol lowed by  a genera l  r educ t ion  of t he  ampl i -  
tude ,  an  increase  in t he  number s  of spindles a n d -  bi later-  
a l ly  - a genera l ized  decrease  in f requency.  I n  a b o u t  4 rain, 
t h e  E E G  changes  had  a lmos t  d i sappeared ,  b u t  a f i gh t -  
s ided r educ t ion  of t he  a m p l i t u d e  was st i l l  r e ta ined .  

T h e  f low record  shows an  i m m e d i a t e  v a s o d i t a t a t i o n  
fol lowed by  a long period" dur ing  which  the  flow was  
p rac t i ca l ly  unchanged  in spi te  of t he  fac t  t h a t  t h e  b lood 
pressure  g radua l ly  increased  a b o u t  30 m m  Hg  in 5 min.  
This  is i n t e rp re t ed  as due  to  a vasocons t r i c t ion  in the  
cerebra l  vessels. A long- las t ing  increase of t he  cerebra l  
v a s c u l a r  res i s tance  was, in fact ,  t he  mos t  charac te r i s t i c  
ef fec t  of L S D - 2 5  seen in t he  expe r imen t s .  

I n  F igure  2 (encgphale isoH) ano the r  e x a m p l e  is g iven  
of t h e  effects  of 100 /~g L S D - 2 5  in to  t h e  left  c a ro t id  
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