
March 31, 1950, Vol. 111 SCIENCE 	 3!24 

binary division of the protoplasm, ( 3 )  in the possession 
of stages in multiple cleavage not described by Davis for 
D. salmonis, and ( 4 )  by the difference in host, D. sal- 
mnnis being parasitic on gills of the chinook salmon. 

L 	 D 
FIG. 1. Drawings from specimens stained with Heiden-

hain's iron haematoxylin and eosin. A-A mature spore 
with marked?y irregular vacuoplast, cytoplasmic inclusions, 
and very large vacuole. B-Multiple fission resulting in 
several daughter cells. C-A binucleate stnge with chro-
matin in diffuse condition, and showing beginning vacuola- 
tion of the cytoplasm. %An immature spore with small 
vacuole and vesicular nucleus. The radiating fibers from 
the endosome are not commonly seen. 

All other described species of Dermocystidium have 
hosts confined to fresh-water environments, the estuarine 
environment of D. marinum being unique. 

A small body of literature has been built up on Dermo-
cystidium. At the present time the known species include 
D. pusula (Pbrez) 1907, D. branchialis Lbger ( 7 ) ,  1914, 
D. ranae Guy6not and Naville ( 4 ) ,  1921-22, D. daphniae 
Jirovec ( 5 ) ,  1939, D. vejdovskyi Jirovec (6),1939, and 
D. salmonis Davis ( 9 ) ,  1947. Hosts include various spe- 
cies of salamanders of the genus Triturus, frogs of the 
genus Bana, several fishes including trout, pike, and aal- 
mon, and one invertebrate, Daphnia magna. All species 
excepting one have been reported from localities in 
France, Germany, and Ireland. One species only is  re- 
corded in the United States, D. salmonis Davis, from the 
Sacramento River, California. 

Several closely related genera are known, but the 
evaluation of most of the relationships is  a problem for 
the future. At present it Beems certain that Blastocystis 
Alexeieff 1911 is the nearest well-established genus. The 
relationship is based on certain parallels of staining re- 
action of the nucleus and the vacuoplast. For an exhaus- 
tive treatment of staining reactions of Blastocystis see 
Bach and Kiefer (%), 1923, and for Dermocystidium see 
Perez (lo),1913. Also, there are definite parallels of 
developmental cycle including production of what Alexei- 
eff (1) considered to be ascospores. 

Data acquired thus f a r  independently by each author 

show the association of this organism with dead or dying 
oysters under certain environmental conditions, the limits 
of which can be reaaonably well defined. The chief con-
trolling: factors appear to be temperature and salinity, 
low temperature and low salinity evidently retarding the 
development of the infestation. 

Oysters in all conditions of health are susceptible to 
infestation, but  factars resulting in fatigue, such a8 

spawning, and miscellaneous adverse environmental con-
ditions accelerate the intensity and spread of the or-
ganism. 

Investigations of the taxonomy, physiology, ecology, 
and distribution of this parasite covering the geographi- 
cal range of Crassostrea virginioa are still in progresa 
A full report will he .published elamhere a t  a later data. 
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Action of Penicillin on Bacterial Utilization 
of Amino Acids and Peptidesl 

Sofia Simmonds and Joseph S. Fruton 
Yale 	University, New Haven, Connecticut 

I n  a previous communication ( 5 ) ,  there was reported 
the isolation of a rodlike, Gram-negative bacillus from a 
contaminated solution of L-leucylglycine in 0.9% NaCI. 
This organism, termed strain SF,  grew satisfactorily in 
a solution of 0.1 M L-leucylglycine in physiological saline, 
but did not grow when the dipeptide was replaced by 
a mixture of 0.1 M L-leucine and 0.1 M glycine. Only 
poor growth was obtained in the presence of 0.1 M L-leu-
cine. Addition of glucose to these media did not alter 
appreciably the extent of bacterial growth. 

The growth response of strain SF has now been studied 
in a more complex basal medium which contains, per 
liter, 5 g NaCI, 0.2 g MgSO,. 7H,O, 2 g KH,PO., 2 g 
K,HPO,, and 1ml of the trace element solution described 
i n  reference 8. Maximal growth in  the preeence of L-leu- 
cylglycine, dissolved in this medium, was attained a t  a 
dipeptide concentration of 0.005 M, and subsequent 
growth studies with the dipeptide or i ts  component amino 
acids were conducted a t  this molar concentration for eacb 
test compound. I n  these experiments, Evelyn colorimeter 
tubes containing the test solutions (final volume, 10 cc) 
were inoculated with approximately lo8 organisms, and 
the slanted tubes were shaken (120 oscillations per min) 
a t  30" C. The extent of bacterial growth was measured 

=This study was aided bg a grant from the Rockefeller 
Fonntlation. 
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turbidimetrically in a n  Evclyn eolorimeter (filter ATo. 
540). 

I n  contrast to  the failure of strain S F  to  grow on n 
misturc of L-lcucinc and glycinc in 0.0% NaCl, bactcrial 
gro~vtll i s  obscrl-cd whca these aniino acids arc prcscnt 
in cquiniolar proportions (0.005 N )  in the new medium. 
Whcrcas thc final turbidity ultilnatcly attained undcr 
t l~csc  contlitions is equal to tha t  obserl-cd in t l ~ c  prcscnce 
of a n  cquivulcnt quantity of L-lcucylglyciae, gro\vtll on 
the a n ~ i ~ i o  acid mixture i s  considerably slo~vcr than with 

FIG. 1. Krpresentntire growth curves for strain SF in 
the prcsencc of L-Iei~c,ylglyci~le( L G ) .  of a ~nixture oE 1,-leu- 
cine an11 glycine ( I , + G ) ,  of 1.-leilcine ( I , ) ,  arid of glycine 
(G). Il'l~c co~~crntr:ition of each test corn[)oilntl \vns 0.00Z nr. 
To f:icilit:tlc il~spcction of the curvc~s, the ol~servccl clt,nsity 
readings (?-log gu1v:Lnonieter rending) have been omitted. 

the dipcptidc (cf. Fig. 1 ) .  A$ mill bc secn from the data 
in Fig. 1, strain S F  also can grow, albcit slowly, citllcr 
on 0.003 u L-lcncinc or on 0.003 11 glycinc. The eom-
parativcly sliinll cstcnt of bacterial grotrtli observed \vith 
tlic lat tcr  amino acid may bc attributed to the fac t  that, 
undcr tllc conditions of thesc cspcrimcnts, the organic 
tcst compounds ninst scrrc as  the sole sourccs of both 
thc nitrogcii and tllc carbon rcquircil for  grorvth. TVhcn 
t l ~ c  glycinc concentration is raised to 0.01 II, gro\vth i s  
somctvllat ilillil~itcil, and complctc inhibition is  obscrvcd 
a t  a lcrcl of 0.03 N. 

Thc al-ailalrility of a bacterial strain ~vhic11 grorvs in a. 
simplc synthetic nlcilium, and tvllicll sho\rs a pronou~icc~l 
nutritional prcfcreiicc for  a peptitle rathcr tllan a mix-
turc of thc amino acids of \l-11icl1 tllc pcptidc is  eomposcd, 
invitcd tllc cxan~inntion of thc influcncc of antihactcrial 
agcnts on i ts  gro\rtli. I f  antibiotics such as  pcnicillin 
affcctcd t11c nitrogcn metabolisni of this organism, this 
effcet might be different dcpcniling on mllctllcr tlle or-
ganism was grown in the prcscncc of a pcptidc or of the 
con~ponc~i t  The dntn in Fig. 2 ilcscribc the nniino ncitls. 
rcsult of a rcprcscntatire experiment in \rllich strain SF 
was inoculntcd into media containing cithcr L-lcncylgly- 
cine or a misturc of L-leucine and glyeine, togetl~er with 

increasing quantities of penicillin G sodium salt (Pfizer). 
I n  tlicsc tests, frcsl~ly prepared filter-stcrilizecl solutions 
of penicillin were addcd, immediately before inoculation, 
to t l ~ c  autoclave-sterilized media. 

It mill bc sccn from Fig. 2 tha t  wllilc 500 Oxford units 
( 0 .  u.) pcr nil inhibited bacterial grolvth only slightly in 
thc presence of the pcptide, smaller quantitics of penicil- 
lin (1-10 0. u. pcr ml) csertcd a striliing inhibitory ef- 
fect when the peptiilc mas replaced by the mixture of the 
coiiiponent amino acids. 

30 60 90 120 150 
H O U R S  

Fra. 2. Representative growth curvtx sho\vil~z the effect 
of varying concentrations of penicillin on the grolvtli of 
strain SF in the presence of 0.003 af I.-Icnc~.l~lycine(LG, 
solitl lines) and of a niisture of 0.003 a1 I.-l~~ncinctand 0.005 
nr gl~cine(T, + G, dnsh lines). The concrntr:ition of penicil- 
lin, in Oxford nnits per 1111, is given in ~):lr t~l~tl~escs for each 
curve. To fnci1it:ite inspection of the curvrs, the observed 
density readings (?-log g:llvanometcr re:tding) have been 
omittetl. 

Information as  to the mechanism of the iiihibitory ac-
tion of pciiicillin 011 tllc g r o v t l ~  of strain S F  i n  thc pres- 
cncc of the amino acid mixture mas proridcd by experi- 
ments in ~vli icl~ cach of the tmo amino acicls scrved as  the 
solc organic nutrient in tlie medium. TVhcn L-lcucine was 
prcscnt, some inllibition mas obscrveil a t  600 0. u. per ml, 
but not a t  tltc lolver lcvels of penicillin cmldoyed. On 
thc otlicr hand, bacterial growth in t l ~ c  prcscncc of gly- 
cine urns marlicdly inhibited by 5 0. u. of pcnicillin pcr 
ml. This inilicatcs tha t  tlie inhibitory action of penicil- 
lin on tlic growth of strain S F  in n lilcdium containing 
L-leucinc and glycinc may be attributccl largcly to i ts  
interference with thc utilization of glycinc. 

I n  view of thc known bactericidal action of penicillin, 
it was ncccssary to determine tlic cstcnt to  ml~ich the 
numbcr of viable cclls originally prcscnt in thc inoculum 
had been reduced duriilg the early 11ours of thc cxpcri- 
ments in which marltccj inhibition of gro\rtli m s  observed. 
Pla tc  counts were performeil, tlicrcforc, on aliquots re-
mored from the tubcs a t  5 hr and 10 11r af ter  inoculation 
and, a s  will bc seen from Table 1, a marltcd bactericidal 
effcet in the prcsence of L-leucylglycinc was evident with 
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500 0. u. of pcnicillin, but  not a t  thc lo~vcr penicillin References 

levels. With t l ~ c  lllixture of L-leucinc and glyciuc, horn- 1. Ga1.n. E. l?. and TAYLOR, E. S. Nntztre, Lond., 1040, 


ever, some lcilliug mas observcd a t  10 0. u. pcr 1111 (af tcr  158, G70. 

2. -. J .  gcn. JIicrobiol., 19-ki, 1, 314.10 hr) ,  but no apprcciablc effect was noted a t  5 0. 11. pcr 
3. IIo~to\v~.rz, BEAuLe, \V. J. BioZ. Chen~.,N. 11. a ~ ~ i l  G. 

ml. It inay bc concluded, therefore, tha t  t l ~ c  i ~ ~ l ~ i b i t i o n  1!)43, 150, 323. 
of bacterial g r o ~ v t l ~  0. u. of pcnicillin pcr ml by 1-10 
cannot be attributed to a bactericidal cffcct, but nppcars 
rathcr to  bc  due to  an  inl~ibitiou of the utilizatioli of 
glyeine for  growth. 

I n  view of tllcsc rcsults, thc liypothesis nlny bc  offcrcd 
tha t  thc assinlilntion of glycine by strail1 SF involves i t s  
prior incorporation iuto a peptidc, and tha t  t l ~ c  bncteri- 
ostatic action of pcnicillin is duc to an  i ~ ~ l ~ i b i t i o nof 
peptidc synthesis. I f  this interpretation is corrcct, i t  
may bc hopcd tha t  further studies of the action of pcni- 

TABLE 1 

Total viable cells per tube x 10-8 * 
Penicillin -

(Osforcl nuits 1.-Leucylglycine L-T~eucine+ gl~cine 
per 1111) -

5 l ~ r  10 hr 6 l ~ r  30 hr 

* 1mmcdi:ltrly after inoculation, each tube contained ap- 
proximately 1.1 x loS cclls. 

cillin, and of other peptide antibiotics, on tlie utilization 
of anlino acids and pcptidcs by strain SF ,  as  well a s  by 
otlier microorgn~~isms, ]nay serve to  elucidate in~por tant  
aspects of the b iosy~~t l~cs is  of peptide bonds. 

Clearly, if incorporation iiito a pepticle is an  obligatory 
step in t l ~ e  assin~ilntion of glycinc by straiu SF,  i t  must, 
of necessity, be coopled to a process tha t  will provide the 
requisite encrgy for  peptide synthesis. Sue11 an energy- 
yielding proccss may ~vcl l  be associated wit11 the dis-
similation of t l ~ c  carbon slccleton of the amiuo acids, and 
especially t l ~ a t  of Icucine. As  11as becn sholrm by Gale 
and Taylor (1, &), the assinlilation of some amilio acids, 
notably glutamic acid, by Staphylococcz~s aureus requires 
the c o n e o n ~ i t a ~ ~ t  occurrence of energy-yielding reactions. 
Thcse aut l~ors  also nlade the significant discovery tha t  
penicillin impairs the ability of this organism to nssimi- 
late glutanlic acid. 

It is of interest to  recall the recent observation (4) 
that  the dipcptide glycyl-L-leucine exerts a bacteriostatic 
effect on t l ~ e  grolvtl~ of a leucineless mutant of Esc7~e-
richia coli, despite the fac t  tha t  t l ~ e  pcptide can be uti- 
lized by the mutant a s  a source of Icucine. Since the 
same bacteriostatic effect of the peptide on the growth 
of thc mutant was observed in the prcsencc and in the 
absence of added L-lcueine, it mas concluded tha t  glycyl- 
L-leucine interferes wit11 the bacterial utilization of this 
amino acid. Tl~csc results offer an  example of a simplc 
pcptiile tha t  in11il)its a key metabolic reactiou of a niicro- 
organism in a lnaliuer tha t  is  strikingly similar to  the  
effect of penicillin on tlle metabolism of strain SF. 

4. S ~ J I ~ I O S I J S ,  J. S. 1049,S. and FRUTOS, J. biol. C l ~ e ~ n . ,  
1C0, 033. 

5. -. Scicnce, 1040, 103, 501. 

Effect of 2,4,5-TrichlorophenoxyaceticAcid 
on Ripening of Apples and Peaches 
P. C .  Marth, C. P. Harley, and A. L. Havis 

Bzcrenzc o f  Plant Irdzcstry, Soils, nltd Agricultzcral 
E+zgiizeerilzg, Agriczcltzcral Rcscarch Adiizilzistratio+z, 
U .  S .  Dcpartntelzt o f  Agricultzcre, Beltsville, Marylaltd 

Blondcau and Cranc (1)l~averoported tha t  thc matura- 
tion of Lob In j i r  (Caliniyrna) fig fruits  in California 113s 
been advanced coiisiilerably as  a l.esult of spraying un- 
pollinatctl but polleu-reccptive eynconia with solutions of 
2,4,5-tricl1loropl1ei1os~ticacid (0,4,5-T) . I n  previ-
ously rcporteil experiments on ripening of harvested 
banana, apple, aud pcar fruits, Mart11 and Mitchell (3, 
3 )  found 2,4-dicl1loropl1ei1osyncetieaeih to be vcry active. 
Of t l ~ e  f e ~ v  com~ounils tcstcd in the present experiments, 
2,4,5-T has proved to  be Lunong t l ~ e  no st active in bring- 
ing about t l ~ e  fruit-ripening response of apples and 
peaellcs on the tree. 

011 August 23, 1048, individual tagged fruits  of Rome 
Beauty apples a11(1 adjacent spur lca\,es mere sprayed a t  
the Plant  Industry Station, Belts\-ille, Marylai~d, with 
aqucous solutioi~s of 2,4,5-T a t  lo- ,  100-, and 200-ppm 
concentrations. Frui ts  tha t  rceeircd cither t l ~ e  100- or 
tlie 200-ppm spray concentration developed red coloration 
and lverc n~a tu r ing  rapiclly by Scptc~nber 13. This same 
stage of ulnturity 011 unspraycc! fruits  was not attained 
u i~t i l  one 1nont11 later, October 12, the usual harvest date 
for  this variety. A t  10-l1pn1 eoncel~tmtion, the spray llail 
no observable effect. l\lcasuren~ents on f ru i t  softening 
\\-ere nlaile on Scpteinber 27 wit11 tllc aid of a f ru i t  pres- 
sure tester. A t  this time t l ~ e  m~trca ted  fruits  showed an  
average pressure rending of 25.0 lb, whereas the fruits  
sprayed ~ v i t h  lo-, loo-, and 200-ppm eo~icentrntions of 
2,4,5-T tested 24.8, 10.8, and 18.0 lb, respectively. 

T l ~ e  spur le:lvcs of Rome Bcauty trees tha t  received 
the 208-ppm concentration \\-ere burned by the spray. 
Kcw slioot gro~vth produccd in the spring of 1949 xvas 
deformed and flowers were late in opening as  a result of 
this treatment. Aro injury xvas found in the case of the 
10- and 100-plxn sprays, e i t l~cr  on folinge present a t  tllc 
time of spraying or on tha t  produced tlie following year. 

I n  1040, t l~ rce  c:~rly summer vnrletics of apples also 
sho\\~cd a ripening effect fro111 spray npplications of 
2,4,5-T to  foliage and fruit .  The Closc variety, ml~ ic l~  
matures ilornially duriug the last mcek of Ji111e a t  Belts- 
ville, Ilnryland, was induccd to ripe11 5-7 dnys early by 
slwny applications of e i t l~er  50- or 100-ppni concentration 
applicd on June  10. T l ~ efruits  on brauches of Ducl~ess 
apple tha t  received a 50-ppin spray on June  10 colored and 
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