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The bacteriostatio aotion of phenethyl dOoh (PEA) has been asoribed 

to its ability to inhibit DNA synthesis (Herrah aud Konetska, 1962). Sinae 

most of the other anti-DNA agents studied are baaterioldal in nature, the 

mode Of aOti0n of PEA was investigated 8ystumatiCally in this laboratom. 

It was disoovered that messenger HNA (M-HNA) function appears to be the bio- 

synthetio site most sensitive to PEA inhibition. This finding is the subjeot 

of the present aamunioation. 

Pardee aud Prestidge (19&L) aud Nakada aud Magasauik (1964) have shown 

that ensyme induction oau be separated into two phases, (a) the synthesis 

of a specifio @WA, followed lrJr (b) the synthesis of the speoiflo ensyme. 

F'urthemore, that DNA synthesis is not neaessary for the prooesa of emyue 

induotion aau be deduoed fKn the faot that bacteria undergoing thymlnelesa 

death do not produoe DNA but are at111 oapable of syuthesising induoed enzymes 

(Cohen aud Darner, 1955; MaFall snd Magasauik, 1962; Nakada, 1962). 

Aaaordiugly, the effect of phenethyl alcohol on enayme induction was 

studied. InFlgurel, the levels of alkaline phosphatase prodwed in the 

presenae of several aonoentratlons of PNA are ocmpared to the turbldities 

(an index of protein syutheais (Brook aud Break, 1959)) of the oultures. 

iihereas 0.2% PEA was ueeded to oause a 5C$ dearease in "proteiuN produotiou, 

ouly O.O@ PNA was neaessary for a similar effeot on alkaline phosphata0e 

Rrodwtion. The oyatam of Nakada aud Magasatxlk (1964) was then used to 
l This study was supported by the UnitedStates Publio HealthServiae 
(AI-OfjIll), the American Canoer Scmiety, aud the Offioe of Naval Research 
(Contra& Nonr 266 (89)-M 103-5'74). 
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CONCENTRATION OF PHENETHYL ALCCtlOL 
(in m c&l 

1: Fimre Effeot of phenethyl alcohol on the production of alkaline 
phosphataae. Bat ria (& &J C600) were brought to the exponential 
growth phase (W 3 oells per ml) in a nutrient medium. The cells 
were then chilled, harvested by oentrifugation, washed with 0.15 E NaCl, 
and aliquots were distributed into the phosphorus-free mediun of Torriani 
(1960), suppLemented with amino acids and thiamine hydrochloride, 
(Rosenkranz and Ebndich, 1964) and containing various amounts of phenethyl 
aloohol, whioh had been warmed to 37OC. The cells were inoubated at 
37'C for 60 minutes, the turbidities were determined and further protein 
synthesis was halted by the addition of merthiolate. Alkaline phosphatase 
aotivity was determined aooording to the procedure of Echols & & (1961). 

study the effeots of PEA on various stages of enzyme induotion. The data 

summarized in Table I indioates that the preaenoe of PEA during the initial 

induotion periad (b ., FRNA synthesis) resulted in an inhibition of the 

produotion of /3-gslaotosidase. On the otherhand, the additionof PEA after 

the induotiw phase did not oause an inhibition of enzyme synthesis when 

0.u PEA was used; rather, there was an aotusl inorease in /J-galaotoeidase 

aotivity upon the addition of O.l$ PEA at t t 3 minutes. This observation 

was reproduoible; itz physiologioal signifioanoe is being investigated. 

When the oonoentration of Pti at t = 3 minute8 wab adjusted to O.*, there 

was a 5@ inhibition ofp-galaotosidase, which appmxinates the inhibition 

of total proteins by this oonoentration of PEA (see Figure I). 

As anticipated, addition of PEA after the period of induotion did not 

effeot produotion of the enzyme (Table I). 

These results suggest that PEA, at level6 whioh are not inhibitoTg to 

other prooeaaea, interferes with the funotion or biosynthesis of @NA. 

197 



Vol. 17, No. 2, 1964 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

Table I 

Effeot of Phenethyl Aloohol on Various 
Stages of the Induction of/i-galaatosidase 

ExperimentalProOedure 

myaoles 
o-nitrophenol 
formed in 20 m 

Uninduued bacteria 0 

Inducer and PEA added at t = 0; not removed 
0 %PF4A 
0.u PEB 
0.2% PEA 

30.8 
7.1 
3.3 

Inducer added at t = 0; not removed. PEA 
;dd;df; t = 3 min. 

o.l% PEA 
0.2% PEA 

30.8 
52.8 
16.3 

Inducrer and PEA added at t = 0; both 
removed at t = 3 min. 
0 PPEA 
o.l$ PEA 
0.2% PEA 

22.4 
8.7 
9.5 

Inducer added at t = 0 and removed at 
t = 3 min. PEA added at t = 3 min. 
0 %PEA 
o.l% PEA 
0.2% PEA 

22.4 
25.8 
19.8 

Baoteria (& S& ~600) growing at 30°C in medium HA (Roaenkranz end Bendia 
196.4.) supplemented with glycerol (O.l%) were ind 
the addition of methyl-$-D-thiogalaotoside (lxlr 34 

ed to fow,&galaetosidase by 
). Phenethyl aloohol was 

added atthetimesindioated. The removal of the kuaer and PEA waa aacanpliah 
by collecting and washing the bacteria on filter disos. The baoteria were then 
resuspended in a pre-wanned (30oC) medium devoid of the induoer and PEA. EnWme 
production was stopped at the end of 20 minute8 by treating the oelle with tolue 
Enzyme assays were oarried out as deaoribed w  Pardee, Jacob and Monad (1959). 

A more extensive report dealing with the effeot of phenethyl alaohol 

on baoterial metabolipa rrvl on the propertier, of macrxaaoleaulea isolated 

frun suah treated baoteria ia in preparation. 
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Erratum 

Vol. 16, No. 5, pp. 385-390 (1964), in the communication, 

"Some Products of the Degradation of Blood Group Substances by 

Alkaline Borohydride," by Kenneth 0. Lloyd and Elvin A. Kabat: 

Page 388, line 8 from bottom, Compound A 4b yielded 0.95 

mole formic acid in 10 hours as would be expected from its 

proposed structure. The phrase "no formic acid" was a 

transcription error. 
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