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OEHME et al. 14 fanden fiir C-terminale Eledoisinpeptide
durch Einbau von Hydrazidbindungen, dass diese
Wirkungszunahme bei Stérung der normalen Polyamid-
struktur ausbleibt. Bei allen Analogen des El und Ph
stimmen hypotensiver Effekt und glattmuskuldre Wir-
kung hinsichtlich ihrer Gréssenordnung gut iiberein?s,
so dass zur Prifung der Sequenzabhingigkeit der
Wirksamkeit auch Befunde am Meerschweinchen-Ileum
aussagefdhig sind.

Matevial und Methoden. Die SP-Sequenzen wurden
durch schrittweise Ankniipfung der Boc-Aminosiure-
trichlorphenylester bzw. bei Boc-Gln und Boc-Arg(NO,)
iiber die gemischten Anhydride aufgebaut. 3-Lys wurde
iiber Bpoc-Lys(Boc)-OTcep, 2-Pro als Bpoc-Pro-OTcp und
1-Arg als Boc-Arg(NO,) angekuppelt. Die Aminoschutz-
gruppen wurden mit HCl, die NO,-Gruppe mit HF
abgespalten. Alle Peptide waren nach Reinigung elektro-
phoretisch und chromatographisch einheitlich. Sie zeigten
die erwarteten Aminosidureanalysen. Die Synthese ist als
Schema in Figur 2 dargestellt. Eine austiithrliche Versi-
fentlichungdariiber ist in Vorbereitung 6. Zur biologischen
Methodik und Versuchsauswertung vgl. OEHME et al.17,18,
Die Penta- bis Undekapeptide wurden in dieser Arbeit
am Organ stets mit einem Lys-Phe-Ile-Gly-Leu-Met-NH,-
Standard verglichen. "

Evgebnisse und Diskussion. In der Tabelle sind die
relativen Aktivititen der freien Peptide 56 bis 77¢c sowie
einige analytische Daten zusammengestellt. Die relativen
Aktivititen (Verhdltnis der ED,,-Werte) wurden auf
SP = 100 bezogen. Die ED;, fiir SP wurde am Meer-
schweinchen-Ileum in vitro mit 5x10-® M ermittelt.
SP-Sequenzen zeigen wie bei El und Ph, dass die Wirk-~
samkeit bei 8 bis 9 Aminosdureresten ein Maximum
durchlduft. Die Abhédngigkeit der Wirkung von der
Kettenlinge ist fiir diese 3 Peptide in Figur 3 dargestellt.

Der Gang der biologischen Aktivitit weist eine
grossere Ahnlichkeit zwischen den entsprechenden SP-
und Ph-Sequenzen gegeniiber El auf, was durch die
grosseren Gemeinsamkeiten im C-terminalen Bereich in
Position 8 (vgl. Figur 1) zu erkliren ist.
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Interpretiert man die mit schrittweiser Sequenzver-
lingerung auftretende Wirkungssteigerung als Verstir-
kereffekt und bezieht auf die essentielle C-terminale
Pentapeptidsequenz (wie auch aus der Tabelle, Spalte 5,
hervorgeht), so ergibt sich fiir SP ein dhnliches Bild der
Wirkungsverstirkung wie fiir El und Ph-Sequenzen
(vgl. auch). Das spricht fiir einen gleichen Wirkungs-
mechanismus der 3 Peptide. Man kann somit Eledoisin-
und Physalaeminpeptide, die bisher als unphysiologische
Peptidwirkstoffe anzusehen waren, als Strukturanaloga
der bei Warmbliitlern vorkommenden und moéglicher-
weise Regulationsfunktionen austibenden SP betrachten.

Summary. Substance Phas been synthesized by stepwise
coupling of trichlorophenyl esters or mixed anhydrides
of Boc- or Bpoc-protected amino acids. In the guinea-pig
ileum the contractions of N-terminal shortened substance
P peptides are estimated and discussed in relation to the
chain length. The octapeptide is the most effective,
similar to what is known of eledosin and physalaemin
C-terminal sequences.
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The Effects of Some Tetfacycline Derivates on Ehrlich Ascites Carcinoma and HeLa Cells in vitro

In our screening program of microbial metabolites as
the potential cancerostatics, we are interested in the
effects of some derivates of tetracycline (TC) on Ehrlich
ascites carcinoma (EAC) and HeLa cells. VDOVICENKO
studied the effect of TC on respiration or on the absorp-
tion of oxygen by EAC cells, and he found that TC
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Fig. 1. Inhibition of incorporation of 4C-labelled precursors of
proteo and nucleic acids synthesis in EAC cells by anhydrotetra-
cycline. @, adenine; A, L-valine; O, thymidine; A, uridine.

inhibited the endogenous respiration of cancer cells~2.
From the other substances with tetracycline character,
6-demethyl-6-desoxytetracycline suppressed the growth
of mammary adenocarcinoma 755, sarcoma 180, Ehrlich
ascites carcinoma and lymphocytic leakemia L 12104
Ekatetron and ekatetron triacetate inhibited the incor-
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Fig. 2. The effect of 12a-deoxydedimethylaminotetracycline on the
incorporation of 1C-labelled precursors into EAC cells. @, adenine;
A, L-valine; O, thymidine; A, uridine.
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poration of C-labelled precursors of proteins and
nucleic acids synthesis into the cold TCA-insoluble
fractions of EAC cells®. In the present paper, the cytoin-
hibitory effects of some TC derivates were evaluated in
vitro. These derivates can arise in the course of bio-
synthesis of TCS®, or as the degradation product in the
process of the isolation of TC7, or as the products of
chemical degradation of TC8?®,

Material and methods. In our experiments we used TC.
HCl provided by Biotika, Slovenskd Lupéa (CSSR);
anhydro TC, 12a-deoxydedimethylamino TC and 4a, 12a-
anhydrodedimethylamino TC were prepared by the degra-
dation of TC®? We evaluated the cytoinhibitory effect
of given substances on EAC cells in vitro by the method
based on inhibition of incorporation of C-labelled
precursors into the cold TCA-insoluble fractions of EAC
cells?. As the precursors adenine-8-4C sulphate (0.187
©Ci/1.02 ug), L-valine-1C/U (0.165 uCi/2.64 pg), uridine-
UC/U (0.160 uCi/2.2 pg) and thymidine-2-14C (2.2 pCif
12 pg) were used. The incorporation of added precursors
into EAC cells was measured in a precipitate obtained
after filtration. The radioactivity of the dried precipitate
was determined on a flow-type counter TESLA NZR
601 (CSSR), using a propane-butane-argon mixture as the
carrier gas.

The substances were dissolved in a pure DMSO. From
basic solution of each substance (10 mg/ml), a number of
appropriate dilutions were prepared, from which always
1%, (v/v) was added into 1 ml of cells suspension.

Results and discussion. First we evaluated the effect of
TC on EAC cells. The substance added in concentration
100 pg/ml into the reaction mixture slightly inhibited the
incorporation of adenine, L-valine and uridine, but the

The effect of tetracycline and its derivates on the growth of HeLa cells

Substance Inhibition of growth
of HeLa cells
ED50 EDIOO
(ug/ml)
Tetracycline - HC1 30.0 50.0
Anhydrotetracycline 2.5 5.0
4a,12a-anhydrodedimethylaminotetracycline 0.43 1.0
12a-deoxydedimethylaminotetracycline 14 10.0

The growth of HeLa cells was evaluated by the modified method of
Ovama and EaGLE™,
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Fig. 3. The influence of 4a,12a-anhydrodedimethylaminotetracy-
cline on the incorporation of 4C-labelled precursors into EAC cells.
®, adenine; A, L-valine; O, thymidine; A, uridine,
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incorporation of thymidine was not influenced when the
substance was present in concentration 100 pg/ml. It can
be concluded that TC in concentration 100 pug/ml and less
was without effect on cancer cells.

Of the 3 TC derivates studied, the anhydro TC is the
most nearly related to TC. Anhydro TC inhibited the
incorporation of all added precursors, but the synthesis
of proteins — judging from the inhibition of r-valine
incorporation — was the most influenced (Figure 1). The
same substance decreased the growth of Hela cells in
concentrations 10 times less (Table). The substance 12a-
deoxydedimethylamino TC in equal measure influenced
the incorporation of L-valine and adenine. Concentration
of 7.5 pg/ml of substance caused 509, inhibition. From
precursors of nucleic acids synthesis, uridine was more
expressly inhibited than thymidine (Figure 2). The
cytotoxic effect of this substance is shown in the Table.

The most effective of the tested derivates of TC was
4a,12a-anhydrodedimethylamino TC. As well as the TC
and its 2 given derivates also this substance influenced
above all the incorporation of r-valine, i.e. proteo-
synthesis (in concentration 1.25 pg/ml) and the RNA
synthesis in approximately double the concentration
(Figure 3). The given substance suppressed, in 50 times
smaller concentration, the growth of Hel.a cells, com-
paring it with TC effect (Table). From the results
obtained it can be concluded that all 3 tested derivates
of TC influenced the proteo or RNA synthesis in EAC
cells in the first place, as well as TC in bacteria. Anhydro
TC arises quickly from TC in water solution at pH 1-2
in the course of the isolation of the pure TC. It can be
supposed that the substance can arise also in macro-
organisms when it is administered per os, and can cause
relatively higher cytotoxicity of TC preparates.

Zusammenfassung. In-vitro-Nachweis der Hemmung der
Proteo- und Nukleosynthese in den EAC-Zellen, sowie des
Wachstums der HeLa-Zellen mit folgenden Derivaten des
Tetrazyklins: Anhydrotetrazyklin, 4e«,12¢-Anhydrodedi-
methylaminotetrazyklin und 12«-Deoxydedimethylami-
notetrazyklin.
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