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action of the intragranular electron transport  system with 
the externally reduced coenzymes, as an hypothesis one 
may assume the involvement  of some structural  factor 
or/and of a carrier system (diaphorase, quinone) scarcely 
participating in the respiration of resting cells. 

Riassunto. Gli autori dimostrano che l 'aumento della 
respirazione dei leucociti durante la fagocitosi non ~ do- 
vuto a fuoriuscita di una NADH-ossidasi dai granuli, ma 

alla maggiore attivitA N A D H  e soprat tut to N A D P H -  
ossidasica localizzata in granuli non lisati. 

F. RossI and M. ZATTI 

Unit Centre 'G. Vernoni' /or the Study o/Physiopathology, 
National Research Council and Islituto di Patologia 
Generale, Universith di Padova (Italy), 
September 78, 7963. 

The Effect of ACTH on Cholinesterase A c t i v i t y  
in Plasma,  Whole Blood, and Blood Cells of Rats 

In  1960 one of us proved tha t  when ACTH was ad- 
ministered to normal subjects and asthmatic patients, it 
produced increased cholinesterase act ivi ty  in plasma, 
whole blood, and blood cells L 

For this present s tudy we used Wistar  rats weighing 
about 250 g each. Blood was extracted by puncturing the 
jugular vein on four successive occasions: (a) under basic 
conditions, (b) and (c) after intramuscular and intraperi- 
toneal injection of 10 units of ACTH, (d) under basic con- 
ditions. In this way £he rats acted as their own controls. 

Cholinesterase act ivi ty  was determined in plasma, 
whole blood and blood cells by BmG'S colorimetric 
method 2. 

ACTH was administered in the following way:  6 gel 
units intramuscularly and 4 units in a saline solution 
intraperitoneally. 

:Blood was extracted between 20 mill and 120 min after 
the intraperitoneal injection of ACTH and from 3 to 5 h 
after its injection by the intramuscular route. This tech- 
nique produced maximum stimulating effect of the cor- 
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ticotrophin on cholinesterase activity.  Intramuscular  and 
intraperitoneal injections were also given separately, but  
with this method we obtained less variation. 

Extract ions were performed weekly and blood tests 
performed in order to avoid anaemia in the experimental  
animals. 

The averages obtained under' basic conditions, and ex- 
pressed in units of cholinesterase act ivi ty  were: 92 ± 3.7, 
148 4- 3.9, and 199 =[= 4.3 in plasma, whole blood, and blood 
cells respectively (Figure). 

The values rose to 97, 171, and 252 after the first ad- 
ministration of ACTH. After the second administration, 
using the same technique, cholinesterase act ivi ty  again 
increased, to 118, 185, and 253. The general average under 
the action of ACTH was 108 =1= 4.5, 178 =t= 2.4, and 255 + 3.3 
in plasma, whole blood, and blood cells respectively. Anal- 
ysis of the statistics showed a highly significant increase, 
P: 0.001, in the different blood fractions. 

Cholinesterase act ivi ty  was again determined 7 days 
after the last administrat ion of ACTH and the values 
were found to have dropped to the basic figures: 72, 135, 
and 205 units of cholinesterase act ivi ty  in plasma, whole 
blood, and cells, respectively. 

According to these findings ACTH possesses a st imu- 
lating effect on cholinesterase ac t iv i ty  both in man and 
rats. 

Rdsumd. On a d6termin6 chez des rats l 'activit6 cholin- 
est6rasique dans le plasma, sang total  et cellules sanguines 
avant  et apr~s l 'administrat ion d 'ACTH. On a constat6 
une augmentation hautement  significative: P :  0,001 
apr~s l 'administration de cette hormone. 

J. R. VACCAREZZA and J. A. WILLSON 

Instituto de Biologia y Medicina Experimental, 
Laboratorio de Neurobiologla, Buenos Aires, and 
Laboratorio Central det Hospital Mu~iz, Buenos Aires 
(Argentina), August 19, 7963. 
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Stimulation of Dorsal Axial Differentiation in 
Ventral Explants of Rana pipiens Embryos b y  

CaCI2 and Guanidine HCI 

I t  has been demonstrated that  exposure of ectoderm of 
the early salamander gastrula in vitro to saline solutions 
of pH 4.0 and 9.7 for brief periods can stimulate the dif- 
ferentiation of parts of the brain 1, while brief t reatment  
of ventral  mesoderm at pH 12.0 promotes the formation 

of notochord, muscle and pronephric tubules ~. The means 
by which the extreme pH levels cause prospective ventral  
tissue to form dorsal axial structures possibly may  be 
allied with the provision of soluble prgtein, and possibly 
some ribonucleie acid, from some of °the yolk platelets 

a j. HOLTVRETER, J. exp. Zool. 106, 197 (1947). 
T. YAMADA, Biol. Bull. SS, 98 (1950). 
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which  are par t ia l ly  decomposed under  these condi t ions  a. 
E lec t ron  microscopic s tudies  h a v e  shown t h a t  soluble 
p ro te in  f rac t ion of  guinea-pig bone marrow,  which  s t imu-  
lates mesodermat  d i f ferent ia t ion  of isolated s a l amande r  
gas t ru la  ectoderm, causes the  loss of the  surface layer  of 
yolk  pla te le ts  as the  cells are induced  to  form mesodermal  
d e r i v a t i v e s  4. KARASAKI 'S  ti e lectron micrographs  revea l  
t h a t  the  surface layer  of yolk  p la te le ts  is no rmal ly  lost 
a t  the  t ime  cells d i f ferent ia te  in t he  frog embryo .  

ESSNER e has  shown t h a t  concent ra t ions  of CaCI 2 above  
0 .02M lyse isolated yolk  p la te le ts  of ova r i an  eggs of Rana  
pipiens. In  v iew of t he  prev ious  evidence  suggest ing a 
corre la t ion be tween  the  solubi l izat ion of yolk and the  
s t imula t ion  of d i f ferent ia t ion  of isolated gastrula  ecto-  
de rm and ven t ra l  mesoderm,  i t  was decided to tes t  the  
effect  of var ious  ca lc ium concent ra t ions  upon f ragments  
of ven t ra l  mesoderm-ec tode rm isolated in  vitro in Niu-  
T w i t t y  solut ion L I t  has  been  suggested t h a t  t he  predomi-  
n a n t  yo lk  p ro te in  is a water- insoluble  com p lex  of a low 
molecu la r  weight  phosphopro te in  and a h igh  molecular  
weight  pro te in  8, 9. E x t r e m e s  of p H  and  ca lc ium can solubi- 
lize yolk  prote in  b y  d is rupt ing  e lect ros ta t ic  bonds be- 
tween  the  phospha te  groups of the  phosphopro te in  and 
amino groups of t he  h igh  molecular  we igh t  protein,  and 
the  l a t t e r  is t hen  released and becomes wa te r  soluble. I t  is 
also possible t h a t  t he  b inding  of the  two  componen t s  of 
t he  complex  is due  to  hydrogen  bonds,  and for this  reason 
the  effect  of guanidine  HC1 was tes ted  upon the  isolated 
v en t r a l  mesoderm-ec toderm.  

A p p r o x i m a t e l y  2000 explan ts  of ven t ra l  mesoderm-  
ec tode rm were prepared  by  cu t t ing  ear ly  gastrulae (Shum- 
w a y  s tage 10) in half, r emov ing  mos t  of the  yo lky  endo- 
d e r m  f rom the  ven t r a l  ha lves  and  then  cu t t ing  off the  
la tera l  edges of the  ven t r a l  mesoderm-ec toderm frag- 
ments .  These exp lan t s  were  cu l tu red  in groups of 10-12 
for per iods of 7-12 days  upon a layer  of 2% agar  in small  
s l ender  dishes filled wi th  N i u - T w i t t y  solut ion conta in ing  
penici l l in and  s t r ep tomyc in ;  the  med ium was changed  

dai ly.  For  periods of 4-6 h a f te r  t he  pieces of ven t r a l  
mesoderm-ec tode rm were ex t i rpa ted ,  t h e y  were fre- 
q u e n t l y  spread f la t  wi th  ha i r  loops so as to p r even t  cuff ing 
and a l low t h e  naked  cells m a x i m a l  exposure  to the  cul ture  
fluid before the  less pe rmeab le  surface coat  covered  the  
explants .  A few explan ts  f rom each type  of cul ture  were 
fixed, sect ioned a t  10 tx and s ta ined wi th  hemotyxy l in -  
eosin a t  the  t e rmina t ion  of the period of culture.  The  ex- 
p lan ts  in N i u - T w i t t y  solut ion charac ter i s t ica l ly  differen- 
t i a ted  into  c i l ia ted  ep idermal  vesicles which somet imes  
showed in te rna l  d i f ferent ia t ion of mesenchyme  and red 
blood cells. Over  200 explan ts  were  cu l tured  in  Niu-  
T w i t t y  solut ion and only  two or  three  ins tances  of ne rve  
and muscle d i f ferent ia t ion  were observed.  I n  these  in- 
s tances wel l -developed tails  usual ly  formed indica t ing  
t h a t  some of the  la tera l  edges of the  chorda  mesode rm 
were i n a d v e r t e n t l y  inc luded  wi th  the  ven t r a l  mesoderm-  
ec toderm.  Ven t r a l  mesode rm-ec tode rm exp lan t s  were 
isolated in the  presence of  va r ious  concent ra t ions  of 
acetylglucosamine,  6-aminolevul inic  acid, r abb i t  and  hu-  
man  ery thropoie t in ,  sod ium iodide, di iodotyrosine,  thy-  
roid s t imula t ing  hormone,  sodium thioglycolate ,  the  four  
r ibonucleoside t r iphosphates ,  phospho-eno l -pyruva te  and 
a complex  mix tu re  of amino  acids, bu t  the type  of differ- 
en t ia t ion  was s imilar  to t h a t  observed  in the  control  cul-  
tures  in N iu -Twi t t y  solution.  A l though  no t  designed as 
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Fig. 1. Differentiation of neural tissue (N) in an explant of ventral 
mesoderm-ectoderm which was isolated from the frog gastrula, cul- 
tured in 0.05M CaClz in Niu-Twitty saline for one day and subse- 

quently cultured in the saline medium alone for 10 days. 

Fig. 2. Differentiation of nervous (N) and muscle (M) tissue in a 
ventral mesoderm-ectoderm explant which had been exposed to 
0.5% guanidine HC1 in Niu-Twitty saline for 12 h and then cultured 

in saline medium for 9 days. 
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controls, these experiments provide further instances of 
the normal type of differentiation of ventral  mesoderm- 
ectoderm in vitro. 

Over 600 cultures were isolated in Niu-Twit ty  medium 
containing concentrations of CaC12 ranging from 0.006 to 
0.06M for 1/~-2 day periods, and then cultured in Niu- 
Twitty solution alone. Concentrations of calcium chloride 
below 0.025M were not effective in init iat ing new path- 
ways of differentiation, and 0.06M CaC1, usually led to 
cytolysis o1 the explants. At concentrations above 0.02 M 
CaClv the curling movements of the surface co.at were re- 
tarded somewhat. After exposure to calcium chloride 
levels of 0.025-0.05M for periods of 12-24 h, followed by 
culture in Niu-Twit ty solution alone for 6-11 days, ap- 
proximately 15% of the explants of ventral  mesoderm- 
ectoderm developed nervous tissue. Muscle frequently was 
present in such explants, bu t  notochord was usually 
absent. The presence of nerve and muscle tissue was not  
only recognized histologically, bu t  also by  twitching 
movements of these explants. An example of the induc- 
tion of a mass of nervous tissue by 0.05M CaCI, is illus- 
trated in Figure 1. 

Guanidine HC1 (0.01, 0.1, 0.5, 0.75%) was added to the 
normal saline medium in 300 cultures of ventral  meso- 
derm-ectoderm. The two lower concentrations were with- 
out effect and 0.75% guanidine HC1 caused dissociation 
of the cells after 4-6 h. Exposure of 100 fragments of 
ventral  mesoderm-eetoderm to 0.5% guanidine HCI stim- 
ulated the differentiation of nerve and muscle in approxi- 
mately 25% of the explants as ascertained by twitching 
movements or histological examination (Fignre 2). 

Regarding the mechanism by  which CaCI, and guani. 
dine tIC1 can elicit dorsal axial differentiation from ven- 
tral explants, it has been mentioned that  0.05M CaC1, 
lyses isolated ovarian yolk platelets in vitro e, but  little is 
known about the effect of guanidine  HCL Accordingly a 

suspension of ovarian yolk platelets in distilled water was 
prepared by homogenization and washing by low speed 
centrifugation. This washed suspension was divided into 
three 5 ml aliquots and guanidine HC1 was added to two 
of the aliquots to give final concentrations of 0.5 and 
1.0%. After 5 h at  room temperature the three suspen- 
sions were centrifuged to sediment the intact  yolk plate- 
lets and trichloroacetic acid was added to each of the 
three centrifugal supernatants  to provide a final concen- 
t rat ion of 5% TCA. These samples were then centri- 
fuged in 12 ml graduated centrifuged tubes and the vol- 
umes of the TCA precipitates were obtained in order to 
provide an indication of the amount  of yolk protein tha t  
was solubilized from the platelets. There was no TCA 
precipitate from the water suspension of yolk platelets, 
0.45 mI of TCA precipitate from the 0.5% guanidine HCI 
suspension and 0.97 ml from the 1.0% guanidine HC1 sus- 
pension. This indicates tha t  0.5% guanidine HC1, which 
can promote dorsal axial differentiation in ventral  ex- 
plants, can solubilize protein from yolk platelefs. 

Rdsumd. La culture de fragments isol*s de m6soderme 
et d'ectoderme ventraux des gastrula de grenouilles (Rune 
pipiens) en presence de CaC12 0,025-0.05M pendant  un  
jour ou en pr6sence de HC1 guanidine 0,5% pendant  un  
demi jour, et suivi d 'une p6riode de culture dens un salin 
physiologique indui t  une diff6rentiation de tissus nerveux 
et musculaires dens 15 ~ 25~o des cas. Des concentrations 
de CaC1, et de HC1 guanidine pareilles ~t celle qui indui t  
cette diff6rentiation peuvent  solubiliser des plaquettes 
vitellines isol6s. 

R.  A.  FLICKINGER 

Department of Zoology, University o~ California, Davis 
(U.S.A.), August 15, 1963. 

Costac lavine  f r o m  Penicillium cherraesinum 

During a 'screening' of fungi for their ability to convert 
clavine type ergot alkaloids, a strain of Penicillium 
chermesinum Biourge was found to be capable of syn- 
thesizing on its own small amounts  of a clavine alkaloid, 
behaving chromatographically as costaclavine. This latter 
alkaloid has previously been isolated by ABE i from sapro- 
Phytic cultures of Agropyrum type ergot, together with 
the isomers festuclavine and pyroclavine, 

P. chermesinum Biourge PC 106-1 was grown in 500 ml 
Erlenmeyer flasks on 100 ml of a medium containing malt  
extract 'Difco' 10%, lactose 5% and asparagine 0.5% in 
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distilled water. Addition of t ryptophan had no positive 
effect on the alkaloid yield. The alkaloids (11 rag) were 
isolated from 60 culture flasks and separated as described 
earlier 2. A number of pigments were removed by extrac- 
tion with chloroform of the aqueous acidic alkaloidal ex- 
tract. 

The major alkaloid was recrystallized from ether- 
acetone, m.p. 182-184 ° (costaclavine I 182°). I t  gave the 
van  Urk reaction and showed the ultraviolet absorption 
at  275, 283 and 293 m~t, typicaI a of the dihydro ergot 
alkaloids. The infrared spectrum of the isolated alkaloid 
was identical with tha t  of authentic costaclavine. Further,  
the paper and th in  layer chromatographic 2 behaviour of 

the isolated costaclavine was the same as tha t  
of authentic costaclavine. 

The occurrence of ergot alkaloids in nature, 
previously restricted to Claviceps and A sper- 
gillus among the fungi, therefore, also has 
been extended to the genus Penicillium. 
However, i t  should be noted that  ergot 
alkaloids have been suspected earlier in P. 
roque]orti a. Quite interesting is the fact tha t  

z M. ABE, S. YAMATODANr, T. YAMO~O, and M. 
Kusu~IoTo, Bull. Agr. Chem. Soc. (Japau) 20, 59 
(1956}. 

z s. AGURELL and E. RAMSTAD, Lloydia 26, 67 
(196~). 


