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Aus Aceton  kristal lOsungsmittelfreie Pr ismen.  Smp. 167 ° 
(Zers.) [ c¢ ]~=+421  ° "(-t-4 °) ( c = 2 , 0  in Chloroform) 
[~ ]~  = + 4 8 3  ° (de 4 °) ( c =  2,5 in Pyr idin) .  F a r  die Analyse  
wurde  die Subs tanz  bei  100 ° i m  H o c h v a k u u m  get rocknet .  
C~H~O~N a Ber.  C69,3 H7 ,1  O12,6  N l l , 0 % ;  Gel.  C69,3 
H 7 , 0  O12,7 N l l , 2 ~ o .  

U n t e r  energischelI  Bedingungen,  Kochen  in 10pro- 
zent iger  K O H ,  wird  das  Alkaloid  zu Lysergs/ iure  und  
Val in  verseift .  U n t e r  mi ldern  Bedingungen,  durch  Stehen-  
lassen in 0 , 1 N  K O H  bei  20 ° 1/~sst sich das neue Alkaloid  
zu d-Lysergel-L-vMin hydrolysieren.  Nach  zweimal igem 
Umkris ta l l is ieren,  durch  L6sen in ve rd t inn tem A m m o n i a k  
und Ans~uern m i t  Essigs/iure auf  p H  5,5, war  das P r o d u k t  
pap ie rchromatograph i sch  rein und in allen seinen Eigen-  
schaf ten  m i t  e inem syn the t i sch  darges te l l ten  Vergleichs-  
pr i ipara t  identisch.  Smp.  250 ° (Zers.). =o_ o [0~]D--+60 (=[=.3 °) 

( c =  0,5 in 2 N  Ammoniak) .  F i i r  die Analyse  wurde  bei  
120 ° im H o c h v a k u u m  getrocknet .  C,~He~OsN~ Ber.  C68,6 
H 6 , 9  Nl l , 4~ /o ;  Gel.  C68,6 t t 7 , 0  N l l , 7 % .  T i t r a t i on  m i t  
0 ,02N N a O H :  lacIol-Gew. Ber.  367,4 Gef. 372. D u t c h  Ver-  
es tern  yon  d-Lysergyl-L-vat in  m i t  D i a z o m e t h a n  gelangte  
m a n  wieder  zu der  m i t  dem nat i i r l ichen Alkaloid  ident i -  
schen Verb indung .  

S u m m a r y .  A descr ip t ion  is g iven  of the  isola t ion f rom 
ergot  of  d-Lysergyl-L-val ine m e t h y l  ester, a new minor  
alkaloid.  

W. SCHLIENTZ, R. BRUNNER und A. HOFMANN 

Pharmaeeutisch-chemische Forschungslaboralorien,  
Sandoz  AG, Basel  (Schweiz), 24. J u n i  1963. 

I s o l a t i o n  o f  C o e n z y m e  BI2 f r o m  L i v e r  
o f  G e r m - f r e e  M i c e  

Recen t  reports  f rom BARKER'S l abora to ry  z,~ have  sum- 
mar ized  studies leading to the  d iscovery  and character iza-  
t ion of several  forms of cobamide  eoenzymes  which  are 
l ight-sensi t ive der iva t ives  of v i t a m i n  Bz~ conta in ing  an 
adenosyl  moie ty  a t t a ched  to  t he  cobal t  a t o m  in the  corrin 
ring. The  obl iga tory  par t i c ipa t ion  of cobamide  coenzymes  
has  been demons t r a t ed  in t he  enzyme-ca ta lyzed  isomeri-  
zat ion of g lu t ama te  to f l -methylaspar ta te  ~, the  convers ion 
of me thy lma lony l - coenzyme  A to succ inyl -coenzyme A a-~, 
and the  d i smuta t ion  of 1,2-diols to  the  correspond-  
ing deoxya ldehyde  ~. The  synthesis  of Bxz coenzymes  by  
enzyme  prepara t ions  ob ta ined  f rom several  bac ter ia l  
species has  been a m p l y  demons t r a t ed  a-zz, and  the  pres- 
ence of cobamide  coenzymes  in human ,  chicken,  l amb and 
rabb i t  l iver  has been repor ted  ~. R e c e n t l y  the  convers ion 
of Co~°-labeled cyanocoba lamin  to  its coenzyme form has 
been observed  in the  r abb i t  i n  vivo ~ ;  however ,  there  has  
been  no direct  demons t r a t i on  of t he  enzyma t i c  synthesis  
of Bx~ coenzymes  in p repara t ions  ob ta ined  f rom m a m m a -  
l ian t issue per  se. ~3aile t he  exis tence of such synthesis  
seemed likely, t he  possibi l i ty  still  r ema ined  t h a t  the  for- 
ma t ion  of these  mater ia l s  m i g h t  occur  exclus ively  t h rough  
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Absorption spectrum of cobamide coenzyme isolated from germ-free 
mouse liver and authentic coenzyme B~. The solution was adjusted 
to a final concentration of 0.01M potassium phosphate buffer at 
pH 6.7. An exact comparison of the spectrum of the cobamide co- 
enzyme obtained from the germ-free mouse liver tissue and crystalline 
coenzyme Ba~ cannot be made at this stage of purification ~. The 
spectum shown here compares favorably with those reported by 
TooHnY and BARKER x~ for the coenzymes obtained from lamb, 

human and rabbit liver. 

the  ac t i v i t y  of in tes t inal  flora, in v iew of the  facile syn-  
thesis of cobamide  coenzymes  ca ta lyzed  b y  ex t rac t s  of 
cer ta in  microorganisms.  I t  seemed reasonable,  therefore,  
to  examine  the  l ivers of animals  raised under  germ-free  
condi t ions  for the  presence of Bx~ coenzymes.  

The  germ-free  animals  s tudied  were d rawn  f rom a 
colony of whi te  Swiss mice which has  been ma in ta ined  in 
steel isolators in the  L G A R  for a p p r o x i m a t e l y  41[z years.  
The  colony was obta ined  or iginal ly  f rom the  Lobund  In-  
s t i tu te ,  Un ive r s i t y  of Not re  Dame.  The  animals  are  fed a 
semi-synthe t ic  die t  ~ which is s teri l ized by  s team at  
255°F for 25 min.  They  are checked a p p r o x i m a t e l y  eve ry  
2-3 weeks for bacter ia ,  fungi,  and parasi tes  according to 
techniques  described p rev ious ly  x~. The  cont ro l  mice used 
for compar ison  were d rawn  f rom a co lony  which is main-  
t a ined  in an  o rd ina ry  an ima l  room, and which  harbors  a 
va r ied  flora. This  colony was der ived f rom the  germ-free  
colony.  Breeders  f rom the  l a t t e r  are r emoved  per iodical ly  
f rom the  isolators and added  to  t he  cont ro l  co lony  in an  
effort  to keep the  gene pooIs similar.  These  animals  are  
fed the  same steri l ized d ie t  g iven  the  germ-free.  

i H. A. BARKI~R, in H. C. HEINRICtl (Editor), Second European 
Symposium on Vitamin BI~ and Intrinsic Factor (Enke, Stuttgart 
1961}. 
H. A. BARX~R, Fed. Prec. 20, 956 (196I). 

a H. A. ]3ARK~R, H. WZISSBACa, and R. D. SMYTn, Prec. Nat. 
Aead. Sci. U.S. g4, 1099 (1958). 

a R. M. SMITH and K. J. MONTY, Biochem. biophys. Res. Comm. 1, 
105 (1959}. 

s E. R, STADTMAN, P. OVERATH, H. E~GERER, and F. L~,'~rEs, Bio- 
chem. biopbys. Res. Comm. 2, 1 (1960). 
J. R. STERN and D. L. FRIEDr,~AN, Bioehem. biophys. Res. Comm. 
2; 82 (1960). 

7 R. H, ABEL, S and H. A. LEE JR., J. biol. Chem. ~36, PC1 (1961). 
s R. O. BRADY and H. A. BARKER, Biochem. blophys. Res. Comm. 4, 

464 (1961). 
9 H .  WEISSBACtt~ B.  REDFIELD~ and A. PETERKOFSKY~ J .  biol. 

Chem. 236, PC40 (1961). 
10 A.  PETERKOFSKY, t3. REDFIELD,  a n d  H .  ~VEISSBACH, Bioehem.  

biophys, Res. Comm. 5, ~13 (1961). 
Ix R, O. BRADY, E. G, CAfiTAIqERA, and H. A. BARKER, J. biol. 

Chem. 237, 23~5 (196~). 
12 j .  I. TooHEY and H. A. BARKI~R, J. biol. Chem. 236, 560 (1961}. 
1~ W. FENRYCn, J. PAWELKIEWICZ, and S. MAGAS, Bul. Acad. 

Polon. Sci, 10, 117 (1962). 
a4 p. N. BA~R and W. L. NEWTOS, Oral Surg. Oral Med. Oral Path. 

13, 1134 (1960). 
x, j .  A. REVNXERS, P. C. TREXLER, and R. F. IRVlN, Lobund Report 

No. 1 (Univ. Notre Dame Press, 1946). 



15. VIII. 1963 Brevi comunicazioni - Brief Reports 399 

Several adult  mice of both sexes from each colony were 
sacrificed and cobamide coenzymes were isolated from the 
pooled livers according to TOOHEY and BARKER 1~. Essen- 
tially the method consists of the preparation of an acetone 
powder followed by the extraction of cobamide coenzymes 
into hot  80% ethanol. The ethanol was removed and after 
extraction of phospholipids with ether, the solutions were 
passed through an anion exchange column, the cobamide 
coenzymes were concentrated with phenol, passed over a 
cation exchange resin at  neutral  pH and finally adsorbed 
and eluted from a 5 × 18 mm column of Dowex-50- 
Na+H+. The absorption spectrum of the purified coen- 
zyme is shown in the Figure along with the spectrum of 
authentic coenzyme Blv  The amount  of cobamide co- 
enzyme in the various fractions was determined by the 
glutamate isomerase assay x~ (Table). 

Determination of cobamide coenzyme in mouse liver. This assay 
was made after passing the coenzyme-containing solution through 

Dowex-50 at pH 7.0 

Condition of mice Control Germ-free 

"Weight of pooled liver tissue in g 10 26 
Cobamide coenzyme activity ~, mt~moles/kg 190 239 

The values are expressed in terms of the activity relative to that of 
crystalline coenzyme B~ in the glutamate isomerase assay system. 

The results indicate tha t  the livers of germ-free mice 
contain significant quantities of cobamide coenzyme and 
the values obtained compare very  well with those ob- 
tained with mice harboring a flora. They also approxi- 
mated values reported for human and lamb liver, which 

were 220 and 180 m~moles, respectively, per kg of fresh 
liver at the same purification step. I t  was not  possible to 
identify the specific base of the coenzyme obtained from 
the germ-free mice due to the limited quant i ty  of tissue 
available. 

The available information on the metabolic activities in 
tissues from germ-free animals has not indicated any pro- 
found abnormalities. Thus, one might  have concluded 
tha t  B12 coenzymes would be found in germ-free mouse 
liver if mammalian methylmalonyl-coenzyme A isomerase 
catalyzes an obligatory, or even a quant i ta t ively  signifi- 
cant, reaction for normal metabolic function. 

Zusammen/assung. Die enzymatische Synthese von 
Cobamid-Coenzymen ist aus Extrakteu,  die yon Mikro- 
organismen gewonnen wurden, gut bekannt,  nicht  abet  
yon S~ugetiergeweben. Unsere Befunde mi t  Cobamid- 
Coenzymen in der Leber yon keimfreien M/iusen scheint 
anzuzeigen, dass die Verwandlung yon Vitamin B12 in 
Coenzymform von Enzymen der SAugetiergewebe kata- 
lysiert werden kann. 
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Thyroxine Administration and the Uptake of 
A m i n o  Acids by Liver Cell N u c l e o l u s ,  N u c l e u s  

and Cytoplasm, and by Other Cell Types ~ 

Several works show the important  rote of the thyroid 
hormone on growth in general (GEMMIL~; GROSS and 
PITT-RIVERS3; Scow 4) and protein synthesis in liver 
(SOKOLOFF and KAUFMANS; STEIN and GROSSS). Others 
observed tha t  the thyroid hormone induces an enlarge- 
ment  of the nucleoli in liver cells (STENRAMT), although 
the dry mat ter  concentration of this organelle did not  
change (STENRAMS). The present work arose from an 
a t tempt  to determine whether these various effects of 
thyroxine are related. The uptake of labelled amino acid 
was examined by radioautography in the various parts of 
the cells in liver and other organs. 

Eight  litter-mates, suckling rats, were used. Four of 
these rats received single dMly intraperitoneal injections 
of 20 ~g of d-l-thyroxine per 100 g of body weight, during 
6 days. The other four animals served as controls. To label 
the newly formed proteins, 2 controls and 2 thyroxine 
treated rats each received one subcutaneous injection of 
5 txc]g of body weight of d-l- tryptophane-H 3 (specific 
act ivi ty 658 me/raM).  The other 2 thyroxine injected rats 
and corresponding controls each received 5 ~c/g of body 
weight of d-l-phenylalanine-tt* (specific act ivi ty  126 me/ 
raM). Both amino acids were labelled in general and pre- 
pared by the Radiochemical Centre, Amersham, England. 
All rats were sacrificed 12 h after the amino acid injection. 
Organs were fixed in Bouin's fluid, embedded in paraffin, 

sectioned at  6/z, and radioautographed with AR10 strip- 
ping film (Messrs. Kodak Ltd., London). Exposure t ime 
was from 22 to 105 days. Some radioautograms were 
stained, after processing, with basic Iuchsin (BERGERON 9) 
while others were left unstained. 

The amount  of radioactivi ty was estimated with the 
help of an ocular grid and grains were counted over 36 ~e 
of cytoplasm in each of 20 cells. In liver cells, the nuclear 
and nucleolar radioact ivi ty was also assessed. All grains 
over each of 20 nuclei and nucleoli were counted, the re- 
spective areas est imated from the diameters, and the 
number of grains was also expressed per 36 tz 2 of each 
structure. 

Figure 1 shows that,  when injected into intact  suckling 
rats, thyroxine accelerates the uptake of t ryptophane-H 3 
by liver cell nucleus and cytoplasm. The uptake by cyto- 
plasm of other cell types, however, is decreased (Figure 2). 
Both amino acids used ( tryptophane-H 3 and phenyl- 
alanine-H 3) gave similar results, which make us suppose 
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