
xram j 10- by 10-cm usable surface) was 
prepared, according to the ascending 
method used by us (3)  with water as. 
the solvent, in an atmosphere saturated 
with vapors of acetic acid. T h e  num-
bcrs correspond to substances which 
have been identified by their spots in 
chromatograms and characterized by 
physical and chemical properties of the 
spots or their eluates (3) .T h e  diagonal 
has been traced as a curved line. the 
curving resulting from the accumulation 
of a substance in the filter paper at the 
front line of the first chromatography. 
This substance, which is not entirely re- 
moved by repeated washing of the filter 
paper, slows down the flow of the sol- 
vent during the second chromatography. 
Two horizontal rows of decomposition 
products at R f  values 0.14 and 0.71 are 
seen on the chromatogram. They cross 
the diagonal line at primary spots 2 
and 4. 

O n  the basis of this and other chro- 
matograms, as well as on the basis of 
physical and chemical properties of the 
eluates, these spots are interpreted as 
corresponding to the keto and the enol 
forms of indolepyruvic acid. A second-
ary spot of substance 4 appears in the 
trail of substance 2, and vice versa. Sec- 
ondary spots of substances 1 ,  8, 6, 7 ,  and 
.5 appear on the horizontal trails of both 
2 and 4 and correspond to decompo-
sition products of these substances. Sec- 
ondary spot l a  appears in the trail of 
substance 4 only, and secondary spot 3 
in that of substance 2 only. Only one 
vertical trail, that of substancc 1 ,  has 
bppn traced, b~cause  the othprs )\,err 
faint and becausp the chromatogram 
was made a t  a time when thpir signifi- 

Fig. 2. Double chromatogram of approxi- 
mately 50 yg of indolepyruvic acid. Water 
was used as solvent in both directions. The 
container was saturated with vapors of 
acetic acid. Ascending chromatography. 
Primary spots are distributed along the 
curved diagonal line. Secondary spots 
marked with a prime sign are from the 
decomposition products of substance 2, 
and those marked with a double prime 
sign are from the decomposition products 
of substance 4. The keto and the en01 
forms of indolepyruvic acid have pro-
duced, respectively, the lower and the 
upper row of spots of decomposition 
products. 

cance was not yet well understood. Com- 
posite spots such as the cluster near the 
primary spot of substance 4 and the 
large spot of substance 8 have been in- 
terpreted according to their position in 
relation to the diagonal and the hori- 
zontal rows of spots as well as to their 
fluorescent colors. 
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Effect of Cyanide on Biosynthesis 

of Ascorbic Acid in vitro 

I t  was observed in this laboratory 
that when rat liver tissue, horcogenized 
in 	a Potter-Elvehjem homogcnizcr with 
0.25M sucrose, was incubated .r:.ith cer-
tain compounds under suit.-ibic condi- 
tions, an increase in the ascorbic acid 
value occurred over that obtained with- 
out the added substrate, the ascorbic 
acid being measured titrimetrically with 
2,6-dichlorophenol indophenol. I t  was, 
howpver, noticed that in no case could a 
npt positive synthesis of ascorbic acid bp 
attained; that is to say, thc ascorbic acid 
content after incubation nevrr ~ x c e ~ d e d  
that presrnt in thp tissue before incuba- 
tion. 

I n  the scarch for a means of develop- 
ing a system in which a net positiv~ syn- 
thesis could be realized, it has been found 
that )\,hen rat liver homogenate is incu- 
bated with D-glucuronolactone in the 
prrsence of potassium cyanide (5  x 
1(k2M) ,the ascorbic acid value obtained 
a f t ~ rincubation is markedly grrater than 
that obtainpd without the added sub-
strat?; the value can, in fact, be :! to 3 
times the original tissue contrnt of ascor- 
bic acid. IVithout cyanide, no increase in 
ascorbic acid v a l u ~  has been observed 
( T a b l ~1 ) . Also, whpn the concentration 
of cyanide is below 5 x 10-$M, the in- 
fluence of cyanide on the synthpsis is 
practically nil. O n  the other hand, an in- 
crpase in the cyanidp concentration a b o v ~  
.5 x 10-3Af steadily increases thp synthesis 
until a conc~ntration of 5 x 10-2M is 
rpached, when no further pnhancpment 
of 	 the synthesis of ascorbic acid is ob- 
served. This increase in the ascorbic acid 
value under the influence of cyanide is 
not revealed w h ~ n  sodium o-glucuron-
at? is substituted for D-glucuronolactonp. 

Boiled t i s su~  extracts givc no positive re- 
sults under these conditions. 

Hassan and Lehninger ( I )  have shown 
that the enz\me systcm concerned in this 
synthesis resides in the supernxtant fluid 
after sedimentation of the nu( lear frac- 
tion and mitochondria. The  aforesaid 
capacity of liver homogen'ite to convert 
D-glucuronolactone into ascorbic acid in 
the presence of cyanidc has also been 
found to be precent almost entirely in 
thls fluid, obtained according to the 
niethod of Hogeboom et al. ( 2 ) .  This 
synthesis under the influence of cyanide 
i\  not further enhanced by the addition 
of cofactors like diphosphopyridine nu-
clcotide (0.0016 M ) ,  adenosine triphos- 
p h ~ t e(0 .0016M), and magnesium chlo- 
ride (0.004A.1),either separately or con- 
jointly. 

The  results obtained a i t h  cyanide np- 
Dear. however. to be at variance a l t h  
those reported by Hassan and 1,ehninger 
( I ) ,  who obcerved an ~nhiblt ionof the 
synthesis of ascorbic acid in the prcserlce 
of 0.01M cyanide, although they ob-
served none with 5 x 10-qnl cyanide. I n  
a repetition of their experiments it has 
been observed that, in thcir systcm, in 
which adenosine triphosphate and other 
cofactors are used, a small increase in 
ascorbic acid of the order of 0.17 to 
0.23 ,um is obtained with both the lac- 
tone and the sodium salt of glucuronic 
acid. Even in this system, however, the 
addition of cyanide ( 5 x 10-2rll) has 
been found to increase the synthesis to 
0.30 to 0.3.5 pm of accorbic acid, and 
this again with the lactone as substrate 
and not with sodium glucuronate. I t  is 
poqsible that, for thp formation of ascor- 

Table 1. The effect of potassium cyanide 
on the in oitro synthesis of ascorbic acid. 
The test system contains: 0.06M phos-
phate buffer (PI-I 7.0);0.025Msubstrate; 
tissue concentration 50 mg (or its equiva- 
lent of supernatant fluid) per milliliter of 
incubation mixture: KCN 0.05M.Total 
volume is 5.0ml. incubated at 37.5"Cfor 
2 hours. Negative figures indicate loss of 
ascorbic acid on incubation. 

Ascorbic 
acid (pm)  
synthesized 

Exot. Substrate 
TNith- FVith 

nut 
KCN KCN 

p - ~ ~  


Rat liver None - 0.22 0 
homoge- D-Glucuro-
nate nate - 0.24 0 

n-Glucurono-
lactone - 0.21. + 0.77 

Rat liver None - 0.20 0 
extract D-Glucuro-
(super- nate -0.20 0 
natant D-Glucurono-
fluid) lactone - 0.20 + 0.61 
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Table 2. The effect of cyanide on the in 
vitro synthesis of "total" ascorbic acid. 
The conditions are the same as in Table 
1, except that the concentration of glu-
curonolactone was 0.0125M. In determin- 
ing "total" ascorbic acid, the metaphos- 
phoric acid extract of the tissue was di- 
luted sufficiently to avoid interference by 
cyanide, the final cyanide concentration 
of the diluted extract being 4 X 10iZM. 

Ascorbic 
acid (pm) 
synthesized 

Expt. Substrate 
With- With 
out 

KCN KCN 

Rat liver None 0 0 
homoge- D-Glucuro-
nate nate 0 0 

D-Glucurono-
lactone 0 t 0.58 

Rat liver None 0 0 
extract D-Glucuro-
(super- nate 0 0 
natant D-Glucurono-
fluid) lactone 0 t0 .31 

bic acid, the lactone structure is neces- 
sary and that cyanide prevents lactoniza- 
tion of glucuronic acid in the system 
studied. This might explain the differ- 
ence in the behavior of the acid and of 
the lactone in this regard. In looking for 
the cause of the inhibition by cyanide ob- 
served by Hassan and Lehninger ( I ) ,  it 
has been found that the method of Roe 
and Kuether ( 3 ) ,  which was used by 
them for the determination of "total" 
ascorbic acid, would give low values for 
ascorbic acid in the presence of 0.01M 
cyanide. Thus, in a recovery experiment 
starting with pure L-ascorbic acid, it has 
been found that in the presence of 0.01M 
cyanide, only 2 to 3 pg out of 27 wg 
could be estimated by that method, while 
the ascorbic acid could be correctly esti- 
mated in the presence of 5 x 10-4M 
cyanide. 

In  order to throw further light on this 
question, estimations were also made of 
the "total" ascorbic acid in the present 
set of experiments ( 4 )  by Roe and 
Kuether's method. Without KCN, origi- 
nal values of ascorbic acid could be ob- 
tained after the period of incubation. 
But in experiments involving the use of 
KCN, the "total" ascorbic acid values, 
as estimated by that method, were lower 
than those obtained with the indophenol 
indicator. Nevertheless, these values 
were higher than the original values for 
"total" ascorbic acid in these tissues, 
showing a net positive synthesis of as-
corbic acid from D-glucuronolactone in 
the presence of cyanide (Table 2 ) .  

That cyanide in the afore-described 
experiments actually facilitates the bio- 
synthesis of ascorbic acid and does not 
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merely act as a stabilizer has been con-
firmed by experiments in which it has 
been found that KCN at a concentration 
of 1 x 10-3M can cornpletely protect ( i )  
pure ascorbic acid, (ii)  the ascorbic acid 
in the tissue, and (iii) pure ascorbic acid 
added to the tissue, whereas at  this con- 
centration no biosynthesis of ascorbic 
acid is observed. Biosynthesis is brought 
about only by KCN concentration above 
5 x 10-3M, as was mentioned before. I t  
appears possible that the biosynthesis of 
ascorbic acid from D-glucurono-y-lactone 
is catalyzed by an enzyme system which 
is activated by cyanide, or that cyanide 
acts by blocking an alternative pathway 
of the metabolism of glucurone which 
might involve an iron-containing enzyme 
system, or that there is a combination 
of these actions. 

Livers from other species were also 
examined for their ability to convert 
D-glucuronolactone under the influence 
of cyanide. The results show that there 
is a considerable difference in the ability 
of different species to effect this synthesis, 
as is determined by indophenol titration. 
Goat liver appears to be the most potent 
among the mammalian livers examined, 
while the livers of the guinea pig, the 
chick, and the pigeon appear to be in- 
capable of effecting this conversion under 
the experimental conditions studied. An 
enzyme concentrate which brings about 
the synthesis of ascorbic acid from glu- 
curone in the presence of cyanide has 
bcen prepared from goat liver ( 5 ) .  
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Composition of the Placental 
Septa as Shown by Nuclear Sexing 

The  composition and source of the 
septa placentae, the thin membrane situ- 
ated between the cotyledons of the hu- 
man placenta (Fig. I ) ,  have long been 
argued. Opinions have until now been 
varied on whether the cells comprising 
this tissue were of fetal or maternal 
origin. Grosser (1) d.iscussed the then 
prevalent opinions and his own obser-
vations and expressed the view that the 
septum is composed of maternal tissue 
with a minor element of trophoblastic 

Fig. 1. Photomicrograph of a placental 
septum as it lies between adjacent cotyle- 
dons ( X  140). 

Fig. 2 (a  and b ) .  The same preparation 
as in Fig. 1, showing the cells of the sep- 
tum under higher magnification (x  1500). 
The arrows point to the sex chromatin 
bodies seen in the nuclei of these cells 
(Feulgen stain). 

cells. Recent studies ( 2 ) ,including those 
of Wislocki, in which histochemical and 
electron microscopic methods were used, 
seemed to show that the septum was 
composed mainly of trophoblastic cells, 
with perhaps a small maternal element 
at its basal end. Other recent works ( 3 ) ,  
however, have still maintained that the 
structure is a maternal one. 

A study of the placental septa in the 
human being has been carried out by us, 
the method being based on the morpho- 
logical sex difference now known to exist 
in the nuclei of intermitotic cells (4, 5).  
I t  has been shown that this method is 
applicable to a variety of mammalian, 
and to most human, tissues, including 
embryonic tissues ( 6 ) .The material used 
included placentas from 14 male fetuses 
at term, sections being cut at 6 p, stained 
by the Feulgen method (Fig. 2 ) ,  and ex- 
amined at a magnification of times 1200. 
A count was made on 100 cells in each 
case, by two independent observers. 

In ten cases, the percentage of cells 
with sex chromatin in their nuclei was 
well above 50 percent, and in another 
four cases, the proportion was more than 
35 percent. In no case was the count 
within the limits of a male picture 
(male fetal tissues have been shown to 
contain a mean 12 percent sex chromatin 
bodies, 4, 7) .  Studies performed on vari- 
ous female tissues in the human being 
have shown that the percentage of nuclei 


