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hyperbaric oxygen {Mawax et al.%) or perfusion tech-
niques (HumpHRrIES et al.5; HircrcocK et al.®; DuNEa
et al.”). The low temperature appears to be the important
factors.

Zusammenfassung. Es gelingt die normale Nierenfunk-
tion des 20 h bei 4°C tiefgekiihlten Organs durch Perfu-
sion mit Novocain und Reomacrodex von 40°C wieder
herzustellen.
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STUDIORUM PROGRESSUS

The Structure-Antimicrobial Relation for
Valinomycin Depsipeptides

We have recently shown by total synthesis that valino-
myecin?, discovered in 1955 by Brockmann?, is a cyclo-
dodscadepsipeptide (I) comprising 3 fragments of which
each contains a p-valine, r-lactic acid {r.Lac), r-valine
and p-a-hydroxyisovaleric acid (p.HyV) residue. Having
available a general method for the synthesis of such cyclic
depsipeptides3-5 we were able to undertake the prepara-
tion of various valinomycin analogues in order to expand
our investigations into the structure-activity relation of
cyclodepsipeptides and also, in cooperation with B. C.
Pressman (USA), to attempt to shed some light on the
mode of their action.

‘We synthesized a number of linear and cyclic analogues
of valinomycin differing in the chain length or ring size
and in the nature, configuration and position of the amino
and hydroxy acid residues (II-XXXV in Table I). The
antimicrobial activity of the compounds was investigated
by the serial dilution technique on Gram-positive and
Gram-negative bacteria and on yeasts {(glucose-peptone
medium), on acid fast bacteria (Soton’s medium) and on
phytopathogenic fungi (Chapek-Dox medium). All the
compounds investigated were dissolved in DMF or
Me,CO, and successively diluted with water until a 29
aqueous DMF (Me,CO) solution was reached. The results
of tests of the valinomycin analogues are given in Tables
1T and 1118 Moreover Table 111 presents for comparative
purposes data on the synthetic enniatins A and B
(XXXVI and XXXVIII), their analogues (XXXIX to
XLI1), sporidesmolide I (XLII) and serratamolide
(XLIII), all of which had previously not been tested with
respect to the aforementioned fungi.

Contrary to valinomycin (I), its linear tetra-, octa-,
dodeca- and hexadecadepsipeptide analogues (II-V) are
completely inactive. Regarding the activity of the cyclic
analogues, this depends upon a number of factors which
will be discussed in the following: (1) Similar to the ennia-
tin cyclodepsipeptides®, the size of the ring is here also of
essential importance. All the cyclotetra- and cycloocta-
depsipeptides (VI-XV) we investigated were found to be

completely inactive, whereas many cyclododecadepsi-
peptides (XVI-XXIII) displayed considerable activity,
which disappears again on passing over to the cyclohexa-
decadepsipeptide (XXXV). A marked difference between
the valinomycin and the enniatin series is that optimum
activity in the former is observed with the 36-membered
ring, whereas in the latter it occurs with the 18-membered
ring. (2) The structure of the radicals and the configura-
tions of the amino acid residues in the valinomycin mole-
cule can undergo considerable changes (true, on a limited
section of the chain) without considerable loss in activity.
Thus if a p-valine residue in valinomycin is substituted
by a p-alanine {XXT1), p-leucine (XX} or p-allo-isoleucine
(XIX) residue or an rL-valine residue is substituted by an
r-allo-isoleucine (XVIII) residue, the activity and spec-
trum of the compound in general change little. Even in-
version of the configuration of one of the valine residues
(D to L or L to p; compounds XVI and XVII) leads only
to partial and not total inactivation. Considerable reten-
tion of activity is observed also when, in one of the valino-
mycin fragments, the D- and v-valine residues are simul-
taneously replaced by D- and r-leucine (XXII} or p- and
L-alanine (XXTIII}. However, when all the 6 amino acid
residues of the valinomycin analogues are either only D-
or L-valine (XXX and XXXI), or 3 D-valine residues are
replaced by p-allo-isoleucine (XXXII), the compounds

1 M. M. Suemyaxin, N. A, Auparova, E. I. VIiNogrADOVA, and
M. Yu. Fe1cina, Tetrahedron Lett. 7963, 1921.

2 H. BrocxMANN and G. Scumipt-KAsSTNER, Chem. Ber. 88, 57
(1955).

3 M. M. SgEmyaxiN, E. I. Vinocrapova, M. Yu. Fercina, N. A,
ArLpanova, Yu. A. OvcHinNikov, and A. A. KirvusHkiN, Zh.
obsheh. Khim. 34, 1782 (1964).

4 M. M. SuemvaxiN, E. I. Vinocrapova, M. Yu, FriciNa, and
N. A. ALpanNova, Zh. obshch. Khim. 34, 1798 (1964).

5 M, M. Suemvaxin, N. A, Avpanova, E. 1. Vinocrapova, and
M. Yu. Friciva, Izv. Akad. Nauk SSSR, Ser. Khim., in press.

§ M, M. SuEMyaxiN, Yu. A. Oveninsikov, V, T. Ivanov, A. A,
KirvusukiN, G. L. Zunanov, and I. D. Ryasova, Exper. 79, 566
(1963).
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Compound?

M.p.°C
(solvent for cryst.)

[l

II
IIT
v

VI

VII

VIII

IX

X1

XII

XII1

X1V

XVI

XVII

XVIII

XIX

XX

XXI

XXII

XXIII

XXI1V

XXV

XXVI

XXVII

XXVIIL

XXIX

XXX

XXXI1

XXXII

[—(D.Va1—>L.Lac—>L.Va1—>D.HyV)s—l 1
H-p.Val-v,Lac-L.Val-p,HyV-OH?3
H-(p.Val-1.Lac-v.Val-p.HyV),-OH?
H-(p.Val-r.Lac-L.Val-p.HyV),-OH
H-(p.Val-r.Lac-L.Val-p.HyV),-OH

‘—D.Val—)D.HyV—)-D.Val—>D.HyV—| 4

I—L.Val—->L.HyV—>L.Val—>L.HyV—l 4

|—D.Val——)L.Lac——)L.Val—)L.HyV—l

|--1).Val—>L.Lac—>L.Val—>L.Lac—|

|—(D.Val——>L.Lac—>L.Val—>D.HyV)2—l 4

|—(D.Val—> D.HyV—)D.Val—>D.HyV)2—| 4

|—(L.Val-—>L.HyV—>L.Va1->L.HyV)z—[ 4

I—(L.Va1—> L.Lac—>L.VaI~+D.HyV)2—I

l—(D.Val—)L.HyV—)L.Val—)D.HyV]2—|

I—D.Val—)l,.Lac—)L.Val—>L.Lac—>L.Val—> D.HyV—>D.Val—>D.HyV—|

l—L.Val—>L.Lac—>L.Val—>1:o.I-IyV(D.Val—>1_.Lac—>L.Va1-—>1>.HyV)2—|

LD.Val—>r,.Lac—->D.Val—+D.HyV(D.Val——)L.Lac->L.Va1—>1).HyV)5,—|

'—D.Val—)L.Lac—->L.aIle—>D.HyV(D.Val—>L.Lac—>L.Val—>D.HyV)2—l

I—1).aIle—)L.Lac—>L.Val—>1).HyV(l;).VaLl—n,.Lac—>L.Val—>x).HyV)2—|

I-D.Leu—>L.Lac—)L.Val—m.HyV(D.Val—>L.Lac—>L.Val—>D.HyV)2—l

I—D.Ala\—> L.Lac—>L.Val—>D.HyV(D.Val—>L.Lac—)L.Val—>D.HyV)2—|

|—D.Leu—>L.LaC——>L.Leu—>D.HyV(D.Val—>L.LaC —>L.Val—>D.HyV)2—|

I—-D.Ala—> L.Lac—>L.Ala—>D.HyV(D.Val—)L.La.c—)L.Val—>D.HyV)z—l

l—(D.Val—)L.HyV—>L.Val—->D.HyV)3-—|

|—(D.Val—>L.Lac—>L.Val—>L.Lac)3—|

I—D.Val—>L.HyV—)L‘Val—HJ.HyV(D.Va.l——>L.La\c—)L‘Val—>D.HyV)z-l

I—(D.Val——)L.Lac—)L.Val—>L.HyV)3—|

|—D.Va1—>L.Lac—>L.Val——>L.HyV(D.Val—»L.Lac—>L.Val—>D.HyV)rl

L(1).Val—)n.Lac—n..Val—)D.Hy\/‘(D.Val—>L.Lac—>L.Val—>1).HyV)2—|

L(D.Val~—>1.,.Lac——>D.Val—>1).HyV)3—|

I—(L.Val—)L.Lac»L.Val—)n.HyV)a-‘

l—D.aIle—> r.Lac —>L.Va1—>D.HyV)3—I

amorph.

amorph.

252
(ethanol)

246
{ethanol)

232
(ethanol)

241
(pet. ether)

222
(benzene-ether)

219
(dipropyl ether)

96; 1878 (pet. ether)
176 (pet. ether)

164 (ethanol)

167 (pet. ether)

173 (pet. ether)

165 (pet. ether)
amorph.

274 (dipropyl ether)
222 (dibutyl ether)
210 (ethanol)

223 (heptane)

180 (hexane)

122; 1558 (hexane)
amorph.

130 (dipropyl ether)

70; 1738 (ethanol)

+ 24° (c 1, EtOH)
— 12° (c 1. EtOH)

—51° (c2, CHCLy)

— 73° (¢ 1, CHCL,)

— 37° (¢ 1, CHCL,)

0° (¢ 2, CHCL,)

+ 2°(c2,CHCL)

+24° (c1,CgHy)

+ 29° (c 0.6, EtOH)
+33° {c1, CgHy)
+25° (¢ 1, EtOH)
+ 40° (c 1, CgH,)
4 36° (e 1, CoHy)
+ 45° (c 1, CgHy)
+ 34° (c 1, CoHy)
0° (c 2, CHCY)
— 23° (¢ 1, CHCL)
+ 25° (¢ 1, CH,)
— 35° (¢ 1, CHCL)
+ 2°(c1,CGH,)
+ 44° (¢ 1, CgHy)
+ 60° (0.5, CoHy)
— 36° (¢ 1, GtOH)

+ 28° (¢ 1, CeHy)



550 Bréves communications — Kurze Mitteilungen ExperIENTIA XX]/9
Table I {continued)
Compound? M.p. °C ()39
(solvent for cryst.)
XXXIII L(D.Val«?L.LaC—>L.Va].->D.L&C)3—I 210 (dipropyl ether) 0° {¢ 2, CHCl,)
XXXIV I—D.Va}—-)L.Ala—)-z,.Val—):).Hy\r‘[D.Val—>z,.Lac—>L.‘v’al—»:o.l—ly\?}g—1 192 {pet. ether) + 40° {c 1, EtOH)
XXXV I—(1).Va\l-ﬂ:»L.Lac—>L.Val——>n,Ir-IyV),;i 236 {ethanol) — 23° {c 1, CHCL)
XXXVI |—(L,N~wMeaIle—>D.HyV),,—-l 9,10
XXXVII ]—(L.N—-MeVa1—>D.HyV(L.N~MeaIle—>D.HyV)ZJ 10 117 (aq. methanol) — 94° (¢ 1, CHCL,)
XXXVIII L(e.N-MeVal—> p.HyV),-
XXXIX L e N-MeVals p.Hy V), 12
XL l—(L.N—.\‘I&iLeu—)n.HyV);—' 12
XLI L(L.l‘iml\IeVal*} D.HyV)z~‘ »
X111 {—D.'\e’al—)n.Leuvﬂ,.HyV-n,.\f'al—n..i\l-MeLeu——)L.I:wly\z’—T 14
X11I1 LL.SCZ’—-H)—ﬁ - HyDec—L.Ser->p-f - HyDec—' 15
XLIV LoCH,CONH(CH,),,cO-! 1
XLV L_o(cH,),coNH (cH,),co-! 18
XLVI }—O(CHQ%CONH (CH2),‘COJ 18
Table 11

Compound Minimal growth inhibiting concentration {y/ml}

Staph. Staph. Sarcina B. B. E.coli A ycob. Cand. Sacch.

qureus 2090 aureus UV-3  lutea wmycoides subtilis phles albicans cereviseae
1 > 30 0.8 1.5 > 50 > 50 > 50 0.3 0.8 0.8
II-X1I1 > 100 > 100 > 100 > 100 > 100 =100 > 100 > 100 > 100
XIV, XV > 50 50 > 50 > 50 > 50 > 50 > 50 > 50 = 50
XVI > 50 8 20 > 50 > 350 > 50 1.5 8 8
XVit > 50 6 20 > 50 > 50 > 50 1 g 8
XVl > 50 0.6 1.5 > 50 > 50 > 50 0.4 0.8 0.8
XIX > 50 0.8 1.5 > 50 > 50 > 50 0.3 0.8 0.8
XX > 50 0.7 1.5 > 50 > 50 > 50 0.3 0.8 0.8
XXI > 50 0.7 1.5 > 50 > 50 . > 50 0.4 0.8 0.8
XXI1 > 50 8 22 > 50 > 50 = 50 1 8 9
XXIII > 50 8 16 > 50 > 50 > 50 1.3 8 8
XXIV-XXXIII > 30 > 30 > 30 > 50 > 350 > 30 > 50 > 50 = 50
XXXIV +.5 1 2 > 50 > 30 > 50 0.4 4.5 4
XXXV > 30 > 50 > 30 > 50 > 50 > 30 > 30 > 50 > 50
XLIIT 10 4.5 4.3 10 10 > 100 4.5 > 100 > 100

7 The synthesis of compounds not described by us ecarlier will be
published elsewhere.

8 The first figure is the softening temperaturc with ensuing re-
solidification; the second figure is the melting point,

? M. M. Snemyakin, Yu. A. Ovcuinnikov, A. A, KIRYUSHKIN, and
V. T. Ivarov, Izv. Akad, Nauk SSSR, Otdel. Khim. Nauk 7963,
1148.

10 M, M. SHEMYAKIN, YU. A, OvcHiNNIKOV, A. A. KIRYUSHKIN, and
V. T. Ivanov, Izv. Akad. Nauk SSSR, Ser. Khim., in press.

11 M, M. SHEMYAKIN, YU. A. OvcaINNiKov, A. A. KIRYUSHKIN, and
V. T. Ivanov, Izv. Akad. Nauk SSSR, Otdel. Khim. Nauk 7963,
579; Tetrahedron Lett. 7863, 885.

12 Yy, A, Ovcrinnikov, V., T. Ivanov, L. 1. MiksHALEvVA, and M. M.
Suemvaxiy, Izv. Akad, Nauk SSSR, Ser. Khim,, 7964, 1912,

13 M, M. SnEMyaKIN, YU. A. OvcHINNIKOV, A. A, KIRYUSHKIN, and
V. T. Ivanov, lzv. Akad. Nauk $S8SR, Otdel. Khim. Nauk 7962,
2154; Tetrahedron Lett. 7962, 301,

14 M, M, SHEMYAKIN, Yu. A, OvcHINNIKOV, V. T. Ivanov, and A. A,
Kirvusukin, 1zv. Akad. Nauk SSSR, Otdel. Khim. Nauk 7962,
1699; Tetrahedron 79, 995 {1963).

15 H. H. WasserMany, J. J. Kecel, and J. E. McKeow, J. Am.
chem. Soc. 83, 4107 (1961); 84, 2978 (1962). — M. M. SHEMYAKIX,
Yu. A. OvcrunNigov, V. K. Antornov, A. A. Kirvusuxin, V. T,
Ivanov, V. I. SHcHELOKOV, and A. M. Suakros, Tetrahedron Lett,
7964,47. — V. K. ANTOoNOV, V. I. SHCHELOKOV, M. M, SHEMYAKIN,
1. I. Tovarova, and O. A, KisELeva, Antibiotiki 7965, 387.

16 M, M. SEmvarxiN and V. K. Antonov, Pure appl. Chem. g, 75
(1964).
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Table 111

Compound?? Minimal growth inhibiting concentration (y/ml)

Alter- Botrytis  Botrytis Botrytis Cerco- Fusicla- Helminto- Helminto- Nigro- Sclero- Sclero- Rhizo-

narin allis cinerea  fabae spora dium sporium  sporium  spora tinia tium ctonia

mali beticola  pivinum sativumn  furcicum orysae libertiana bataticola aderholdii
I 1.5 1 0.7 0.8 0.8 1.5 1.5 1.5 1.5 0.8 1.5 1
VIII-X > 50 > 25 > 25 > 50 > 50 > 25 > 25 > 25 > 25 > 50 > 25 > 25
XVI, XVII - - 9 9 - 9 - ~ - 9 - 9
XVIII, XX - - 0.7 0.7 - 0.7 - - - 0.7 — 0.7
XI1X - 0.7 - 0.7 - 0.7 - - - 0.7 - 0.7
XXIII - - 0.7 0.7 - - - - - 1 - -
XXVI, XXVIII > 50 - > 50 - > 50 - > 50 - - - - -
XXXI - - > 50 - > 50 - - > 50 - - - —
XXXIV 2 2 2 2 2 3 2 2 - 2 2 2
XXXV > 50 > 50 > 50 > 50 > 50 > 50 > 50 > 50 - > 50 > 50 > 50
XXXVI 4.5 12 4.5 10 6 9 9 5 4.5 5 6 9
XXXVIII > 25 9 10 12 10 9 > 25 > 25 8 10 7.5 9
XXXIX,XLT >25 > 25 > 50 > 25 > 50 > 25 > 25 > 25 > 25 > 25 > 25 > 25
XL > 25 > 25 > 25 > 25 > 25 > 25 > 25 > 25 > 25 > 25 > 25 > 25
XLII - - > 50 - > 50 - - - - > 50 - > 50
XLIII >25 > 25 > 25 > 25 9 9 9 > 25 > 25 9 > 25 9

Table IV. Potassium ion transport induction propertics of cyclodepsipeptides 21,22

Compound 1 XVI XXIX XXXI X XXXVI XXXVII XXXVIII XXXIX XL XLI XLII
Relative
induction 100 13 2.2 0.00 0.00 0.61 0.46 1.3 0.23 0.15 0.00 0.01
activity

are practically inactive. (3) Quite the opposite is observed
in the hydroxy acid residues of valinomycin, a change in
the radical structure or in the configuration of which is
ordinarily accompanied by practically complete loss of
antimicrobial activity. Thus the substitution in valino-
mycin of even one L-lactic acid residue by L-a-hydroxy-
isovaleric acid (XXVI), not to mention all 3 L-lactic acid
residues {XXIV), causes the complete loss of activity of
the compound. Also the valinomycin analogues are de-
prived of activity in which not only all three but even a
single D-a-hydroxyisovaleric acid residue is replaced by
an r-e-hydroxyisovaleric acid (XXVII and XXVIII) or
an r-lactic acid residue by a D-lactic acid residue (XXIX).
(4) It is of particular interest that the substitution of an
ester group by an amide group in valinomycin does not
lead to any appreciable change in the antimicrobial prop-
erties of the molecule. Thus, it was found that substitu-
tion of one of the rL-lactic acid residues by L-alanine
(XXXIV) changes little the activity of the compound.

From a comparison of the data on the antimicrobial
activity of the valinomycin and enniatin cyclodepsi-
peptides and of serratamolide, one may infer that the size
of the ring, while it must be confined within certain limits,
can nevertheless vary considerably!®; under certain con-
ditions an ester group may be substituted by an amide
group, and sometimes?® a methyl amide group by an
amide group; it is also noteworthy that the amino acid
residues can undergo structural and configurational
changes to a greater extent than the hydroxy acid resi-
dues.

The antibiotic activity of the depsipeptides we have
studied is apparently a result of their interaction with the
lipoproteids of the cell membranes which is manifested in
their capacity for inducing active transport of some
monovalent ions in mitochondria.

Recently, PrEssmMaN has shown that valinomycin
brings about a very strong active transport of K+, but
not of Nat ions in animal mitochondria?, Further, in a
cooperated study by PreEssmMan and us of a number of
synthetic valinomycin and enniatin analogues, the conclu-
sion was drawn that a parallelism exists between the anti-
microbial activity of the depsipeptide antibiotics and their
ion transport induction properties. Among the valinomy-
cin analogues this parallelism is not only qualitative (ac-
tive K+, but no Na+ transport), but, to a first approxima-
tion, also quantitative (Tables II and III with Table IV).

17 The compounds given in the Table do not inhibit growth of
Denterophoma tracheiphila, Fusarium culmorum, Fusarium oxy-
sporum and Verticcillium dahliae.

18 According to preliminary data the 16-membered cyclodidepsi-
peptide {XLIV) possesses weak antimicrobial properties, but its
analogues (XLV) and (XLVI) do not.

19 R, O. STUDER, Report to the 6th European Peptide Symposium,
Athens (1963).

20 C, Moore and B. C. PreEssmaN, Biochem. biophys. Res, Commun.
15, 562 (1964).

2t B, C. PreEssMAN, Proc. Nat. Acad. Sci., USA 53, 1076 (1965).

22 B, C. PrRESSMAN, private communication.
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Thus, the antimicrobial activity and the ion transport in-
duction capacity of compound (XVTI) are both approxima-
tely 1:10 that of valinomycin (I}, and both properties are
either completely or almost completely absent from com-
pounds (X), (XXIX} and (XXXI). A similar picture is to
be seen in the enniatin analogues: compounds (XXXVTI to
XXXVII) differing comparatively little in antimicrobial
properties have also closely related ion transport induc-
tion properties; compound (XXXIX) with narrow anti-
microbial spectrum shows also diminished ion transport
induction activity, and in compounds (X1.) and (XLI)
both these properties are either only very weakly mani-
fested or are completely absent?®. Finally, as has been
shown earlier, all cyclohexadepsipeptides of the sporides-
molide series lack antimicrobial activity?®, and the results
of the tests carried out on sporidesmolide I (XLII) by
PrEssman have shown that it is practically devoid of the
ability to induce ion transport.

Apparently the depsipeptide antibiotics are inducers of
K+ ion transport as the result of interaction with a
specialized mitochondrial receptor site controlling this
transport. In agreement with PrRESSMAN, we believe that
this interaction can hardly be due merely to the surface
active properties of the molecules, but it is still difficult
to make any conjecture as to the structural features of
these compounds which determine their ability to interact
with the receptor, not to mention the nature of this inter-
action.

Zusammenfassung. Auf Grund eines grossen Vergleichs-
materials wurden die Strukturelemente, die fiir die anti-
mikrobielle Aktivitit der Cyclodepsipeptide nétig sind,

ADDENDUM: A, Kress und H. ScHALTEGGER, Exper.
27, 128 (1965).

In unseren Uniersuchungen iiber den Wirkungsmecha-
nismas von Chrysavobin und Dithvanol bei Psoriasis wurde
ausgefiihrt, dass wir unter Cytostase nicht nur ausschliess-
lich Chemotherapie maligner Tumoren verstehen, sondern
aligemein Hemmung der Zellteilung durch verschiedene
Mechanismen. So kénnen z.B. an der epidermalen Re-
generation auch neuronale Steuerelemente beteiligt sein.
Wir konnen daher nur sagen, dass Dithranol in einen
Regelkreis eingreift, welcher moglicherweise bei Psoriasis
so gestdrt ist, dass dadurch z. B. die Zellteilungsrate sehr
stark erh6ht wird. Der im zweiten Absatz der «Schluss-
folgerungen» angefiihrte Passus «spezifisch zellteilungs-
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ermittelt. Insbesondere wurden Ringgriisse, Ersatz der
Ester- oder N-Methylamid-Gruppe durch eine Amid-
gruppe, strukturelle und konfigurative Anderung der
Aminosiure- und Hydroxysdurereste studiert.

M. M. SsEMyakin, E. 1. VINOGRADOVA,
M. Yvu. FEiciNA, N. A, ALDANOVA,

N. F, Locinova?, I. D, RvaBova,

and I. A, PAVLENKO 26

Institute for Chemistry of Natuval Products,
Academy of Sciences, Moscow (USSR),
May 7, 1965.

2 Naturally the valinomycin depsipeptides, differing considerably in
structure from the enniatin depsipeptides differ also in the anti-
microbial spectrum and cspecially in the degree (but not selectivity)
of their ion transport induction in mitochondria. Valinomycin dif-
fers from the enniatins also in toxicity. Thus, according to K. A,
Sepov, the toxicity of valinomycin on peroral administration
(LDy, 2.5 mg/kg, mice) is practically the same as its toxicity on
subcutaneous or interperitoneal administration?®, whereas like
most cyclopeptides enniatin B is little toxic on peroral administra-
tion (it gives no toxic effects even in doses of 1 g/kg body weight).

2 ¥, Browy, J. BRENNAN, and Cu. KELLEY, Antibiotics Chemother.
12,482 {1962).

25 Laboratory for Chemistry of Antibiotics, Institute for Chemistry
of Natural Products, Academy of Sciences, Moscow (USSR}

23 Laboratory of Microbiology, Institute for Chemistry of Natural
Products, Academy of Sciences, Moscow (USSR).

hemmend» kénnte zur einseitigen Auffassung fiihren, dass
nur eine direkte Zellteilungshemmung durch Dithranol in
Betracht kdime. Im iibrigen wird das Bakterienwachstum
durch Dithranol nicht gehemmt?.

H. ScuaLTEGGER und A. KREBS
Organisch-chemisches Institut dey Universitit Bern und

Devmatologische Universititsklinik, Bern (Schweiz),
7. Juni 1965.

1 W. Parzscukg, Arch, Derm. Syph. 747, 123 (1922).



