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Indians Westerns

m i3 E. V. " m (14 E.V. "

Kmgd% .. .. .... 17.90 1.54 21.23~ 14.68 45 17.80 1.36 19.60- 15.88 9

Na, mg 9% . . 335.6 149 364.7 -302.0 47 334.7 14.3 350.0 -327.5 11

Glucose, mg % . 92.01 10.48 115.0 — 76.0 41 91.0 6.12 100,0 — 83.0 10
Cholesterol, mg 9%,

total ., . . . . .. .. 206.8 46.8 318,0 -129.0 49 221.0 50.4 299.0 -134.0 11

lower group 156.0 19.0 180.0 -129.0 18 — — — —

higher group 236.0 29.5 318.0 -190.0 31 — — — —

Proteins, g% . . . . . 7.56 0,45 8.33~ 6.66 44 7.36 0.40 7.92- 6.74 11

Age, years . . . . . 23.4 5.85 38 - 18 72 31.9 6.5 45 - 25 11

m = mean; ¢ = standard deviation; E.V. == extreme values; » = number of subjects; % = 160 per em?

indicates that the slight hyperpotassemia observed in
Madras by comparison with our European series depends
upon a climatic factor, as confirmed by Rapsmat in Indo-
china. However, in Dakar, LescH1® finds higher K values
in Negroes than in western people and suggests the racial
origin of this difference. The hyperpotassemia found in
tropical countries might be in relation to a lower adrenal
gland activity (HENROTIE ¢f al.%).

On the other hand, the low cholesterol group of Indians
has values much inferior to our results and to western data
{195 to 230mg?%,, SPECTOR?; 233 4 40 mg?%,, HENROTTE?).
Age and food habit (vegetarian or non-vegetarian diet) are
similar in the two Indian groups and cannot explain their
difference of cholesterclemia. Only 6 of the 9 servants
have a diet poorer in calories and fats. Possibility of a
racial factor in this matter is under further investigation.

Our research also indicates a correlation between high
plasma cholesterol and diabetic familial background.

We acknowledge with thanks the technical facilities provided for
our work by Professor K. P, ANANDAN and N. VERGHESE.

J. G. HENROTTE, G. RANGANATHAN,
and G. KRISHNAMURTHI

Department of Physiology and Biochemistry, Madras
Medical College, Madras, and Laboratoive de Pathologie et
Thévapeutique générales, University of Liége (Belgique), le
27 mars 7960.

Résumé

La composition sanguine d’une cinquantaine d’Indiens
du Sud, méles, adultes et en bonne santé, est comparée
aux standards occidentaux. Les valeurs de glucose san-
guin, protéines et sodium plasmatiques des Indiens sont
semblables & celles des Occidentaux, leur potassémie est
plus élevée et la cholestérolémie montre un groupe de
valeurs trés basses. La signification de ces différences est
briévement discutée.

Propos sur une nouvelle moutarde azotée

i est bien connu que les moutardes azotées (I) ont une
action cytostatique mette. Malheureusement, la toxicité
de ces composés en rend le maniement trés délicat.

CICH,-CH,_
CICH,—CH,~

I
On a cherché 4 synthétiser des moutardes azotées dont
P'action cytostatique ainsi que la toxicité soient dissimu-
lées sous un «masques qui puisse tomber plus facilement
dans les cellules cancéreuses que dans les cellules normales

N-R

de Yorganisme. Mais, jusqu’a présent, les résultats ne sont
pas satisfaisants.

11 est bien connu que la molécule de moutarde azotée
est en équilibre avec un ion de cyclodiméthyléne-ammo-
nium (11}, et que 'activité de la moutarde azotée est due
anx réactions du ion II avec les groupements actifs des
protéines (NH,, SH, CO,H).

CICH,~CH, H,C_ +
. —_— ~~ —
N-R ISN-R+C- (1)
CICH,~CH,” ¢ H,”
CICH,-CH,
I i

Donec, la moutarde azotée sera active dans la mesure que
V'équilibre (1) sera déplacé vers la droite. Cet équilibre
peut &tre rétrogradé si on fait diminuer la basicité de
Patome d’azote, en formant un groupement carbonamide.

La N-u-di{f-chloréthyl)-carbamyl-L-arginine (III) for-
mera si difficilement un ion du type 11, qu'elle sera pra-
tiquement dépourvue tant d’action cytostatique que de
toxicite,

CICH,~CH,_ o
..~ "N-CONH-CH-CH,~CH,~CH,-NH-C-NH,
CICH,~CH,~" I I
CO.H NH

III

Mais dans I'organisme, sous l'action de I’amidase appro-
priée, 111 sera scindé en rL-arginine et en acide di(g-chlor-
éthyl)-carbamique (IV), composé extrémement instable,
qui se décarboxylera immédiatement en passant en di(-
chloréthyl)-amine (V). Or, V est extrémement actif et pas
tellement toxique,

CICH,~CH, CICH,~CH.

¥ TSN-COH R T PSNH A CO,
CICH,~CH,~" CICH,~CH,~
v v

Lorsque Pactivité amidasique du tissu néoplasique est
bien plus intense que celle du tissu sain correspondant -2
dans les cellules cancéreuses il se formera toujours une
guantité bien plus élevée de composé V que dans les
cellules normales de 'organisme.

La teneur en L-arginine du tissu néoplasique est supé-
rieure & celle du tissu sain correspondant. La L-arginine
accroit 'index mitotique du tissu néoplasique, mais ne
modifie pas Vindex mitotique du tissu sain®. Par consé-

b J. P. GreenstEIN and F. M. Levruaror, J. nat. Cancer Inst,
8, 77 (1947).

2 P.C.Zamecnik and M, L. STEPRENSoN, Cancer Res. 7, 326
{1947).

3 8. J. Bacu and 1. Lasnrrzki, Biochem. J. 40, xlviii (1946};
Enzymologia 12, 198 {1947).
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quent, la rL-arginine libérée par 'hydrolyse du 1II rendra
la cellule cancéreuse encore plus susceptible a I’égard
de V.

C.-S. DongoRrozt

Bucarest {Roumanie), str. Viitorului 171, le 18 sep-
tembre 1958.

Zusammenfassung

Es wird vorgeschlagen, N-a-di-(8-chlorithyl)-carbamyl-
L-arginin (1II) als neues Stickstofflost auf cytostatische
Wirkung zu untersuchen; dies in der Erwartung, dass I11
in Krebszellen in htherem Masse zum cytostatisch wir-
kenden Di-(f-chlorithyl)-amin (V) hydrolysiert wird als in
normalen Zellen. Das gleichzeitig freiwerdende r-Arginin
sollte die Krebszelle noch empfindlicher gegen V machen.

Enzymatic Synthesis and Destruction
of Carotenoids in Mango Extracts

Among the carotenogenic fruits, most of the investiga-
tions on the biosynthesis of carotenoids have been carried
out on tomatoes. Mangoes, which are good carotene pro-
ducers, have not been examined in such detail. The present
investigation was undertaken with a view to study the
general factors controlling carotenogenesis in Bombay
Alfanzo mangoes. An attempt has been made to prepare
cell-free extracts of the fruits which can synthesize caro-
tenoids.

The fruits were preserved in the cold room at the temp-
erature 0-3°C, and, in the frozen condition, the outer
skin was removed; then 10 g (fresh weight) of mango pulp
{after immediately neutralizing) were ground in a medium
containing 0-5 M sucrose in 100 ml phosphate buffer
{0-1 M, pH 7-0) at 0°C for about 10 min. The supernatant
solution obtained by centrifuging the pulp at 12800 x g
for 20 min is referred to as mango extract. 5 ml of the
mango extract (containing protein concentration of about

5 mg) were incubated at 30°C in 250 ml Erlenmeyer.

flasks on a rotary shaker for 18 h with the desired sub-
strates in phosphate buffer (pH 7-0, 0-1 M). Carotenes
were extracted in freshly distilled ether. The etheral ex-
tract was freed of moisture by treating with anhydrous
sodium sulphate. The carotenes were transferred in 5 ml
petroleum ether (B. P. 80-100°C) and they were deter-

mined as f-carotene by measuring E 450 myp (E; o =

2500) in Beckman photoelectric spectrophotometer. Pure
synthetic f-carotene was dissolved in minimum amount
of Tween-80 and then added in the medium to study its
destruction.

For estimating total acidity and sugar content of man-
goes, 5 g of the pulp were completely extracted by tritu-
rating with sand and water. After filtration, from a
known volume, an aliquot portion was used for the deter-
mination of sugar as glucose by Cole’s method and for
total acidity by titrating against 0-01 N sodium hydro-
xide using phenolphthalein as an indicator.

The results recorded in Table I show that ripe mangoes
are about ten times richer in carotene than partly unripe
ones; and the increase in carotene content of mangoes is
accompanied by decrease in acid content and increase in
sugar content. It was not possible to detect carotenoids,
even in traces, from unripe green mangoes.

Mangoes which had reached full ripeness gave optimum
results and therefore they were used in further investiga-
tions.

"Bréves communications — Brevi comuunicazioni

[ExperiENTIA VoL, XVI/8]

Table 11 lists the results of an experiment showing the
enzymatic formation of carotenes from glucose and acetate
in cell-free extracts. From the results of control experi-
ments, it can be seen that, as in the case of carrotst, with
mangoes also, some amount of carotene originally present
{at zero time) gets destroyed during incubation.

Table 111 includes the results of the experiments which
show that synthetic §-carotene gets destroyed in presence
of enzymatic extract. The destruction of fi-carotene was
measured by comparing the amounts present before and
after reaction. In order to separate the effect of physical
conditions such as light, temperature etc. synthetic -
carotene was incubated in control experiments without
enzymatic extract.

Table 1. Sugar, acid, and carotene content in partly unripe and ripe

mangoes.
. Total Carotene
Mango Total sugar® acidity? content®
Unripe 4942 41-0 488-00
Ripe 22-390 7-6 3520-00

b Equivalent to 1 N acid/100 g of pulp.
€ 1gf100 g of pulp.

2 /100 g of pulp.

Table I1. Biosynthesis of carotenoids in mango extract.
The test system contained final concentration of 0-1 M phosphate
buffer pH 7-0, substrates in amount listed below and 5 ml of mango
extract in a total volume of 30 ml in each 250 m! Erlenmeyer flask,
incubated 18 h at 30°C.

Carotene amount in uM
Amount
Substrate added . After Net
in (mg) | Zero-time incubation| change
Glucose 625 0-225 0-328 +0-103
Acetate 250 0-225 352 +0-127
None (Control) — 0-225 0-127 -0-098

Table [11, Enzymatic degradation of carotenoids in mango extract.
Conditions identical as shown in Table IL

Amount Percentage
Substrate added in degradation
wM of carotenoids
Synthetic f-carotene 3-938 15-710
Synthetic f-carotene 3.938 1-422
{Control enzyme omitted)

We are grateful to ¥, Hoffmann-La Roche & Co. AG., Basel for
the generous gift of f-carotene, to M. S. University for the award of
research assistantship to one of us (D. K. P.) and for a grant towards
laboratory expenses, and to Prof. C. V. RAMAKRISHNAN for his con-
tinued interest in this work.

V. V. Mobr and (Miss) D. K. Patwa
Biochemistry Department, M. S. University of Baroda
(I'ndia), December 2, 1959.
Zusammenfassung

Eine Biosynthese von Carotin lasst sich in zellfreien
karotenoidhaltigen Extrakten reifer Mangofriichte bei
Gegenwart von Glucose oder Azetat beobachten. Dabei
zeigt sich gleichzeitig eine Abnahme der Karotenoide.

1 V.V, Mopbr and D. K. Parwa, Nature 184, 983 (1959).



