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gonadotrophine choriale de jument  par injections dans 
les sacs lymphat iques  dorsaux (solutions en eau physio- 
logique). Les doses opt ima sont  variables, elles paraissent 
comprises entre 150 et  400 U.I .  (preparations c~Pregnyl~, 
Pharmacia,  Uppsala);  l ' adminis t ra t ion se fair en une 
seule lois ou, pour les doses les plus fortes, en deux lois 
avec un d6lai de 24 h entre les deux injections. Les ani- 
maux  sont maintenus  alors k 20°C pendan t  24 h avan t  
le t r a i t ement  d 'obtent ion  des spermatozoides. 

On peut  remplacer ce pr6tra i tement  par une il lumina- 
t ion ul t ra-violet te  pour des aquariums de surface S 4~ 
168 cm ~, placer 8 m~les sous environs 15 cm d 'eau et  
irradier de fagon continue 48-95 h avec des lampes type 
Luma  Hgu 75 W (A entre 3300 et 4000 A avec op t imum 

3650 A); distance moyenne lampe-surface de l 'eau:  
13 cm, v ~ = 20°C. Ces m~les sont susceptibles de produire 
l 'amplexus.  

2 ° Obtention des spermatozoa'des. Dans les sacs lym- 
phat iques dorsaux des animaux pr6trait6s, injecter 
0,5 mg d'adrdnaline dans un volume de 0,5 cm 3 d 'eau 
physiologique et placer les animaux ~ 15°C sous environ 
10 cm d 'eau off ils ne tardent  pas h se t rouver  comme 
anesthdsids, ce qui est favorable pour leur manipulat ion 
ultdrieur. Apr~s 120 min, introduire une pipet te  (~ %~ 
1 mm) ~. bord mousse dans le rectum des animaux.  On 
obt ient  ainsi d'emblde 0,3-1,5 cm ~ d 'une urine opales- 
cente dont  la turbidit6 est presque uniquement  due 
la concentrat ion spermatique.  I1 est tr~s impor tan t  de 
manipuler  les an imaux avec grande douceur au moment  
du prdlbvement de cet te  ~urine spermatique~ sinon ils 
sortent  de leur engourdissement et re je t ten t  alors sou- 
vent  de l 'urine, ce qui en amine  la perte parfois totale.  

Les animaux trait6s sont essuyds avec un linge du 
venin qu' i ls  ont  pu produire sous l 'act ion de l 'adr6naline; 
on en profite pour les frictionner ldg~rement, ce qui 
permet  un retour  plus rapide ~ leur dtat  normal  qui 
d6bute gdn6ralement 4 h apr~s l ' jnject ion d'adrdnaline. 
On les place alors dans un aquar ium pendant  24 h, sans 
nourriture,  ~ la lumi~re blanche diffuse (~ ---- 20°C) et  
sous environ 6 cm d 'eau de fa~on ~ ce qu' i ls  puissent 
venir respirer faci lement en surface. 

D 'avr i l  k ddcembre de tels animaux peuvent  encore four- 
nir une urine bien charg6e en spermatozoides pendant  
2-4 ]ours consdcutifs, ~ raison d 'une ponction rectale par 
]our apr~s injection de 0, 5 mg d'adrdnaline. Les an imaux 
sont f inalement transfdr6s dans un tank  d 'eau courante 
&environ 300 litres de capacit6 k l 'obscurit6 (/~= 12-15 ° C) 
ils peuvent  recevoir  alors une nourr i ture  ldg~re (cubes 
de coeur de b0euf). On peut  les r6ufiliser apr~s 8-10 ]ours. 

Fgcondations. Les ceufs, obtenus par pression ab- 
dominale de femelles trait~es par  de la gonadotrophine 
choriale, sont recueillis sur des lames de microscope et 
6tal6s avec pr6caution en couches mono-ovutaires 
l 'a ide de papilles cloacales de ta femelle m~me. On dolt 
rejeter  toute  ponte souill6e par de l 'eau ou de l 'urine, elle 
serait  en effet impropre ~ la fdcondation par  suite du 
gonflement  de la gangue; rejeter  6galement les fins de 
ponte chargdes d'oeufs non mfirs. 

A l 'aide d 'une pipet te  fine (~ de l ' embout  0,2 mm) 
on dgoutte alors la prdparation spermatique sur les ceufs. 
La densit6 optique moyenne de l 'urine spermatique 
obtenue par notre technique a 6t6 mesur6e au photo- 
m~tre SP~KKER avec le filtre H 508 et une cuve de 2, 5 mm : 
l 'ext inct ion est de l 'ordre de 0,110. Nous avons trouv6 
avantageux (voir au sujet  des ceufs d'oursins ~ et pour 
les spermatozoides d'oursins *, de placer dans la suspen- 
sion spermatique du glycocolle jusqu '~ une concentra- 

t ion finale d ' env i ron  0,02-0,03 % (solution-m~re b. 0,t %, 
pH 8). 

L ' ins6minat ion des mufs d 'une  lame de 75 × 35 mr~ 
exigeant  environ 90 s, la lame trait6e est imm6diatement 
d6cantde sur une lame ~ t ra i te r  ~ laquelle on adjoint  da 
spermatozoides provenant  du stock ]ra~chement rdcolti 
(moins de 30 min de stockage ~t 20°C, reals, conservSs 
3°C pendant  4 h, ils sont encore f6condants). Apr~s 1~ 
rain de contact  h 20°C, les lames placdes dans un cou- 
vercle de boite de PETRI sont lavdes rap idement  soit 
avec de l 'eau provenant  d'dlevages de larves et  filtr~e 
(exempte de C1-) soit s implement  avec de l 'eau de 
conduite et  immddia tement  recouvertes d 'eau de Fun 
ou de l 'autre  type.  

En op6rant ainsi, nous avons pu obtenir  jusqu 'a  100% 
de f6condations, mais m~me dans ces cas favorables 
70-80% seulement des ceufs suivent un clivage norma] 
et donnent  des embryons et des larves. On obt ient  dam 
la prat ique ordinaire 40-60% d 'embryons  ~ des stades 
homog~nes ou peu distincts. 

Nous adressons nos vifs remerciements au Professcur J. Ru.ns- 
SXR6M pour le grand int6rdt qu'il a port6 A notre travail. 

B. RYBAK 1 et T. GUSTAFSON 

Institut Wenner-Gren de biologic expdrimentale, Uni- 
versitd de Stockholm, le 22 fitillet 1952. 

Summary  

The technique of artificial fert i l ization of Xenopus 
laevis, without  sacrifice of the ma le s ,  consists of 
t reat ing both the male and the female with mare ch0- 
rionic gonadotrophin-or  in the case of the male by sub- 
mit t ing it to a prolonged ul t raviolet  irradiation-after 
which the female is able to shed fertilizable eggs by 
squeezing, and the male can give urine r ich. in  motile 
spermatozoa after  injection of one high dose of epine- 
phrine. The fertilizations are performed on glass slides 
in presence of glycine ; 40-60 % of embryonic  develop- 
ments  usually succeed. 

1 Adresse actuelle: I.aborhtoire de Physiologic, Facultd des 
Sciences, Nancy.. 

F a s t e r  A c t i o n  of V i t a m i n  K 1 t h a n  of  Menadione  
and S y n k a v i t  I n t r a v e n o u s l y  Injected  in to  

V i t a m i n  K - d e f i c i e n t  C h i c k s  

Numerous invest igat ions have  demonst ra ted  the 
superiori ty Of v i tamin  K 1 over its simpler subst i tutes in 
reversing the prolonged pro thrombin  t ime caused by 
ingestion of dicoumarol.  Nevertheless,  in the usual tests 
for v i tamin  K act ivi ty,  v i tamin  K 1, Menadione and 
Synkavi t  ( tetrasodium salt of 2-methyl-l ,4-naphtho- 
hydroquinone diphosphoric acid) are found to be about 
equally act ive when calculated on a molecular basis. If, 
however, the prothrombin t ime is determined very soon 
after the substances have been introduced into the 
blood stream, it  is seen tha t  v i tamin  K 1 acts much faster 
than  the two other  compounds, a l though after a suffi- 
cient t ime they  all result  in pro thrombin  t imes equal to 
or slightly shorter than tha t  of normal  chicks. 

The following exper iment  was carried out by the assay 
technique of DAM, KRUSE, and SONDERGAARD 1 with 

1 E. ~VICKLUND et T. GUSTArSON, Ark.  Zool. [A]gZ, n o 12 (1949). x H. DAM, I. KRUSE, and E. SONDERGAARD, Ac ta  Physiol .  Scand. 
2 A. TYLER et  E. ATKINSON, Science 112, 783 (1950). 22, 229 (1951). 
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minor modifications. The pro thrombin  t ime was de- 
termined six t imes for each chick at the intervMs indi- 
cated in the table, counted from the in t ravenous  in- 
jection of aqueous colloidal, or crystalloid respectively 
solutions of the substances. The  amounts  used were 
stoichiometrically equivalent  to 100 t imes the l imit  dose 
of menadione (0.03 micrograms per gram of body 
weight) which results in normal  pro thrombin  t ime after 
22 h when given orally in oil solution. 

Prothrombin times in seconds at various intervals after the intra- 
venous injection of vitamin K1, Menadione and Synkavit. Normal 

Vitamin K I . 
Vitamin K 1 . 
I~fenadione . 
Menadione . 
Synkav i t . .  
Synkav i t . .  

value = 25 s. 

l h  1-5h 2h 22h 

28 22 
30 24 
30 22 
33 25 
27 23 
34 25 

Oh 

223 44 
153 39 
165 155 
251 206 
154 120 
170 151 

0.5h 

30 27 
32 31 
59 40 
79 43 
41 31 
59 39 

A similar difference between v i tamin  Kx and the other  
substances is observed when the comparison is carried 
out at much lower or higher levels. 

Fur ther  details of this s tudy will be published else- 

where. H. DA~ and EBBE SONDERGAARD 

Department el Biochemistry and Nutrition, Polytechnic 
Institute, Copenhagen, November 1,~, 1952. 

Zusammen/assung 

Die Wirkungsgeschwindigkeiten yon in t raven6s  in- 
jiziertem Vitamin IK x, Methylnaphthochinon und Syn- 
kavit  in Vi tamin-K-fre i  ern~thrten Kiiken wurden ver-  
glichen. Es zeigte sich, dass in den ersten Stunden nach 
der Injekt ion Vi tamin K 1 die Pro thrombinze i t  viel 
schneller zum Absinken brachte  als die beiden anderen 
Verbindungen. 

N u c l e i c  A c i d s  a n d  P r o t e i n s  in  t h e  L i v e r  of  

G u i n e a  P i g s  d y i n g  f r o m  E x p e r i m e n t a l  A s c o r b i c  

A c i d  D e f i c i e n c y  

At  present it  is general ly accepted I t ha t  to ta l  pentose- 
nucleic acid (P.N.A.) of the l iver  and of many  other  
tissues is readily diminished by  protein-deficient  diet  or 
starvation, whereas to ta l  desoxypentosenucleic acid 
(D.N.A.) remains unaffected,  and tha t  the loss of P.N.A. 
is paralleled by tha t  of proteins as well as phospholipids. 
Studying the relation between the P.N.A. content  and 
the basophilic pa t te rn  of mammal ian  livers, we had an 
occasion of examining scorbutic guinea pig livers which 
showed a marked diminut ion of total  protein content  
without any sign of concomitant  loss of P.2q.A. 

Guinea pigs weighing about  300 g were fed on 
ascorbic acid-deficient diet by removing green grass and 

t j.N. DAVlDSON and C. WAYMOUTIt, Biochem. J. a8,379 (1944). - 
J. N. DAVIDSON, Bioehem. J. 39, tix Proceedings (1945).-P.MANDEL, 
:~I. JACOB, and L. MANDEL, Bull. See. Chim. biol. 32, 80 (1950). - 
H. W. KOSTERLITZ and I. D. CRAMS, J. Physiol. t02, xviii Proceed- 
ings {1943}. - I-I, W. KOSTERLITZ, J. Physiol. 106, 194 (1947). 

vegetables from stock diet. In some four weeks the ani- 
mals became typical ly  scorbutic and began to die. 
During this period they  did not  grow but  lost body 
weight  gradually, while control  animals on normal  diet  
gained much body weight. After the appearance of scor- 
butic symptoms  animals ate little, and their  body weight  
decreased rapidly.  I t  might  seem as if the animals  
died from s tarvat ion  during the last few days;  but  this 
can not have been the case, as shown below, Livers 
of three dying animals, two of which (II and I I I  in 
the Table) showed a typical  picture of premorta l  en- 
largement  of mitochondria  1, were subjected to deter- 
minat ion of nucleic acids and proteins by SCHNEIDER 
procedure*. As many guinea pigs on normal diet weighing 
about  300 g (equal to the initial body weight of experi-  
mental  animals) served as the control, Livers of indi- 
vidual  animals were perfused with ice-cold saline and 
analyzed separately.  Orcinol and diphenylamine tests 
and digestion with  H z S O , -  H,O~ followed by hypobro-  
mi te- iodometry  were employed for the de terminat ion  
of P.N.A.-P,  D,N.A.-P. ,  and protein-N, respect ively ~. 
The D.N.A. content  of the average l iver nuclei was also 
determined as reported elsewhere 4, and the total  number  
of l iver  nuclei was calculated from D.N.A. contents  of 
the nuclei and the whole tissue. 

The results are summarized in accompanying Table. 
For  comparison, our own data  on rats dying from pro- 
longed s tarvat ion  s are also listed. Total  D.N.A. and 
D.N.A per nucleus of the liver, and hence the number  of 
l iver nuclei showed no change from the normal values in 
both the scorbutic guinea pigs and the fasted rats, sug- 
gesting tha t  no necrotic degeneration of liver cells had 
occurred before the final death. This adds a new example 
to the concept  of the s tabi l i ty  of D.N.A. in the l iver  of 
adul t  animals 8. Now, total  P.N.A. of the scorbutic 
guinea pigs remained constant,  whereas t h a t  in the fas- 
ted rats decreased down to about  one third of the con- 
trol, a l though the loss of the body weight  was nearly 
comparable  in both cases. The str iking s tabi l i ty  of P.N.A. 
in the scorbutic l iver might  be par t ia l ly  reflected by less 
pronounced decrease of l iver weight  in these animals 
than  in fasted rats, but  this may  ra ther  be due to other  
const i tuents  such as glycogen and lipids, Pro te in-N of 
scorbutic animals, however,  does show a loss comparable 
in order with the body weight, bu t  to a lesser ex ten t  
than in fasted animals. As the number  of nuclei in the 
scorbutic l iver is the same as tha t  of the control, the 
above findings concerning P.N.A. and proteins hold in 
cell uni t  also. 

The l ink between the protein and P.N.A. contents  of 
the l iver tissue is noted by several workersL As shown in 
the table,  in prolonged s ta rva t ion  the decrease of P.N.A. 
was, indeed, even more extensive than  tha t  of proteins. 
Therefore, i t  is ra ther  surprising t h a t  the ascorbic acid 
deficiency resulting in a marked loss of l iver protein does 
not  affect  the l iver  P.N.A. at  all. Here  it  should be 
remembered tha t  the metabol ism of our scorbutic ani- 
mals had been damaged so severely tha t  they  were al- 
most dying at the t ime of analysis. 

1 A. SIBATANI, Cytologia 16, .58 (19[,0). 
2 W. C. SCIINEIDER, J, biol. Chem. 161, 293 (1945). 
a y. YAGI, in F. EGAMI, Nucleic acids and nucleoproteins: phy- 

sics, chemistry, biology, and medicine, Tokyo 1, 132 (1951), in Ja- 
panese. 

4 M. :FUKUDA and A, SIBATANI (in course of publication). 
s M. FUKVDA and A. SmxraNl (unpublished experiment). 

3. N. DAVIDSON and I. LESLIE, Cancer Res. 10, 587 (1950). 
7 R. M. CAMpBeLL and H, W, KosrmaLXrZ, 3. EndoerinoL a, 808 

(1950), - S. LAGmr~STEnV, Acta Anat,, Supplem, 9 (1949). 


