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It was recently shown by Brock (1962) that atreptoqrcin 

inhibits reproduction of B62 phage 2.n a streptamycin-reelstent 

host. Moreover, it was shown that streptomycin (stm) iutederee 

with the reproduction of phagee *a f2 a&M fd reepeetlvely, In 

streptomyciPreslstsnt hosts and that it inhibits remoduction 

of phage f2 in &m-sensitive host cells treated with five minu- 

tes pulse of 2 dial of stm during adsorption period, i.e* 

under conditions which do tiot affect the host cell (Schindler 

1964). 

Stm has sn affinity towards same anionic macromolecules. 

With DNA, PNA, heparln, dextran sulfate etc., it forms precipi- 

tating complexes ( Gras et ala 1949, Pybak, Groa, Gruwbach 1949, 

Berkme, Housewright, Henry 1949, Hoff&m et al. 1959, Cohen 

and Lichteneteiu 1960, Moskowitz 1963 1. Stm la capable of bin- 

ding to rlbosomes ( Willick and Polglase 196s ) and to some 

bacteriophages ( Cohen 1947, Aronson, Meyer, Brock 1964 > as 

well. 

Intetiaction of stm, neomycin and kananycla; with free phage 

particles was studied In order to detemlne Its possible role 

in the Mhibition of reproduction of f2 phage by theee antibiotics, 

The bacterial strains ( E.coli K 12 IU, B.coli K 1S 1, 
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f2 phag8 etraim, media and general technique8 were described 

ta a previotpe paper ( Scblndler 1964 1. A nemycin+t-eslatrmt 

mutant was obta&ned by pTeene of W irradiation of a suepen- 

eion of E&o11 K 13. Titration of Inactivated lysatw wm not 

Influenced by etm or mecmycin, since both were diluted to 0,Ol 

&El aud more. Them concentrations do not Interfere with 

plaque f ornation. 

Streptomycin eulfate Specia, Reomycin eulfate: Lmdbeck, 

Kammycin sulfate, heparin Roro, DNA Light, dextran sulfate 

Dsi?ooo Pheilnacia and dextren sulfate D6 60 ( kimdlg fur&shed 

by DzsJdzblek, dsoL, Fmgue ) were ueed fik OUT exp&irneate. 

Ribonuclefc acid fran ye&t wae prepared accord- the method 

of Crestfield, Mth end Alleri ( 1962 ) in: Allen 1962 lo 

Baoteri@age 12 wae partially purified with muon&m 

sulfate, RRAaae end by centrifugation 2 hra at lOO,OOO G ( Loeb 

and Zinder, 1961 1? 

Agar-gel electrophoresie of partially purified phage me 

klmdly perf’ormet3 by Dr.&An an3 FUfr.Du&kovP, It wae run in 

veronel buffer, pH 8.2 for 3 brs at ~V/UQ. The agar layer wae 

then cut into 5 JBR strips which were eluted in 5 ml 0,5 % pep 

tome water overnight at 37 C. The eluate wa6 titrated* 

Imactivatfon of ahaae f2 bv ets. necmvcix~ and kanamcfq. 

.After adding etm or neanycirz in concemtratione up to 1000 @ml 

to a diluted lyeate ( 3.7 o lo8 pf’u/ml 1 and incubating at 

37 C for 60 minute6 a drop fit titer could be observed. The 

degree of inactlvatfm depelde on extiblotic concentration 

a& shown in table lo Stm exerts a higher inactlvatimg effect 

xf The help of I&!ipalov&, Institute of Haematology, Prague, 
is gladIy appreciate& 
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than the 8-e COIWMrati~ of mcmyci& wim ie %meffec- 

tive even ti a concmtratiorsi oi 1000 &iul. 

Teble_l Emctivation of Dha,6ze rmrticles by 8tm1. momw- 
cinandkatwmvcim 

kenmycin 

lyeate wa8 diluted to a concentration of the order Xl8 
aepectfve 8ntibiotice mere added ti apmpriate con- 

centrations. usate wa8 titrated after 60 min incubation at 37 Co 

Inactivation of f2 phege by 

8tlB and mmmycint follow8 first 

order kinetic8 / Fig.1 /. Velo- 

city Ct3Ii8t~ of inactivation 

( 3TC, loo0 u&l ) for 8ta 

aud neaaycin being K= O,OJ8 nin-' 

and KS O&O63 mine1 respectively. 
m 40 60 so MO ?20 no r60 m 

mwrcs ae reProduct1on-inhibiting 

effect of these two antibiotics 

$8 quite reversed ( w.2 ). 
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Neomycin hae hl@mr reproductfon-iuhibltlmg effect than atm, 

being active even im conceutratiome at which eta! doe8 not 

exert q iuactivating effect on fYee phage* 

bititm of etrcinectivatlon of wf& 

By treating free phege with elm and heperlm, dextren sulfate, 

DNA atid RWA reepectively, a diminution of luactivation cau be 

obeerved. Dextran sulfate Mbits iuactivation by etm even 

Sib ar neomycin wee added in reepecti- 
wci coqemtrtaUon to the ho& cells 
( 5.10 cello/&l 1 together with f 
( 1 pfu/cell 1, After 5 pain &feat& 
culture wa8 centrifuged, cells re8ue- 
pendeb In the ame medlur with anti- 
biotic, ?Wectlve cemtre6 were deter- 
mine& Awrage buret wae expressed ELI 
pnit per infective ceutreo For relati- 
vezzt calculatfon control wee put 

0 

when added 30 miu after 

stab Similar effect Is 

exerted by I@++, If am 
ta preiucubated -in 0,l 

YYgC~andthemluc\l- 

bated with phage lyeate, 

no inact1wt1on c8D be 

observed ( Tab,3 1. 

Since inactivation by 8ti 

eau be inhibited by us”, 

we atwuaedt that canple- 

xe8 of str and phage 

might be uncoupled by 

Mg* too. Igeate which 

was Inactivated up to 

99,4 % by etr, could be 

reactfvated by dllutfng 

%Il mu.ne or 0,5 % pep- 

tone, both contaiaing 

0,l Y yeF% (T61b.f)~ IBN both iuetaucee following reactivation, 

titer8 &me higher than the ori&.ual titer of the lyeate. T’hie, 

perhaps, la due to the luflueuce of Mg* on penetration of nucleic 

dcid into the cell ( Brock aad Qoolley 1963 1. 
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sate wae diluted to the concentration of the order of 

=dextransulfateDS60, XS2OOO=dextran sulfate 
DS 2000 Pharmacia, Sweden 1. After 60 mln Incubation at 37 C, 
the lyeate was titrated. 

l?evereibillty.of the binding of etm onto the phage partlc- 

le wae proved by meam of electrophoreaie in agar gel too. 

Partially purified phage did not exert any change In electro- 
phoretlc mobility after treatment with BIB in concentrations 

50 p&l, 100 &162 and 1000 &8X respectfively. PQ inactiva- 

tion was observed in the eluatae of individual f'ractioae after 

electrophoreafs. 

Both stt aud neanycin few complexes with phage particles. 

The consequence of this binding is drop in titer of phage Q- 

sate0 The bindin& is reversible and can be uncoupled by meam 

of-macroanions as well gm by big*. Both antibiotics bind by 

electrostatic force8 probably to negatively charged poups of 

phege proteia capsib. The Interaction of stm or neomycin with 

phage f2 A.5 analogoue to other systems, eogo poly-l-lyebe - 

T2 phage ( Shelitin, Denon and Katchaleki 1962 ) or poly- 
cations - !C2 phage system ( Hors and Young 1962 Jo 
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CORTROL l.07 .104 loo 

control of lmctlvetion 
by em, wlthout dilution 1.1 .106 r/ 0,6 

Insatirated lyeata diluted in: 

eallne 208 ,102 2~+4 
saline + 0.1 H l&Cl2 2s.4 ,104 140 

807 *lo2 409 
401 .104 236 

I/ equivalent to 1.1 ,102 pfu/ml of diluted lysate 

To the phage lye&e diluted to lo8 pf&l, etm wae added to 
the concentration !&%I t&l * incubated for 60 min at 37 C, 
Sutmquemtly it was diluted 10 into fou,r flacks which con- 
talnedr 1, ealltm, 2* saline + 
rater,J. 0.5 Q peptone water 

3, 0,5 % pep-tone 
After 120 lain iucubatioIp at 37 

, reepectivelgo 
was titrated* 

Howeper, the Inhibition of reproduction of phage f2 cannot be 

explained only by the reacttin of the antibiotic8 with the free 

phageo Thie seem to be confirmed by the fact that star inhibits 

reproduction of f2 at a come&ration at which no inactivation 

occum, as well as by the inversion of the ratio of inhlbitoxy 

a&l inactivatlng activities of both atx and neomycin. Stm exerts 

a thousand-fold lower reproductiotiinhibiting activity a8 again& 

a twenty-fold hi*r inactivatiag activity of free phege than 

necmycih 
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