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Table II. Influence of artificial transfer of spermatophore on the duration of survival, egg production and oviposition of the cricket P. gutti- 
ventris during starvation 

Treatment No. Duration of survival (days) No. of eggs produced Oviposition (%) 
(Mean -4- SE) (Mearl q- SE) (Mean ~: SE) 

Starved virgin females 20 6.1 J_ 0.46 �9 
Fed virgin females 18 -- 
Starved females receiving spermatophores artificially 20 8.2 :k 0.57 b 
Fed females receiving spermatophores artificiMly 20 -- 

141.9 4- 18.3 ~ 0.0 
194.4 ~: 14.5 a 5.69 ~ 4.8g 
85.0 -4- 20.9 ~ 11.72 • 6.8 

174.9 -b 33.0 f 15.99 -V 6.7 ~ 

Comparison of means (t-test): ,-b, p < 0.01; o-a and o-% p < 0.05; a-~ and g-h, p > 0.05, NS. 

Resul t s  of th is  exper iment ,  p resen ted  in Table  II ,  
in te res t ing ly  showed increased dura t ion  of survival  and  
decreased egg p roduc t ion  in s t a rved  females  t h a t  had  
received spe rma tophores  as agains t  s t a rved  virgin females. 
These results  fu r the r  conf i rmed the  earlier observa t ion  
t h a t  females  receiving spe rmatophores ,  under  normal  
feeding condit ions,  did no t  show any  difference in egg 
p roduc t ion  or oviposi t ion f rom those  of virgin females.  

Hence,  it  is a p p a r e n t  t h a t  such a t r ans fe r  of sperma-  
tophore  to the  females,  t hough  lacking the  c o m p o n e n t  for 
t r igger ing oviposit ion,  could s t i l l increase  survivaI dura t ion  
dur ing  s~arvation. I t  is, therefore ,  obvious  t h a t  2 separa te  
componen t s  are involved in express ion of the  dual  role of 
mat ing ,  which  in itself is unique and  no ted  by  us for the  
first  t ime,  in P .  guttiventrls. However ,  t he  exact  na tu re  of 
these componen t s ,  a~c present ,  can only be specula ted  and 
hence is of in te res t  for fu r the r  s tudies  s. 

Zusammen/assung. Bei der  Kopu la t ion  der  Grille 
t~lebeiogryllus guttiventris werden  mindes tens  2 unab-  
hgngige St imuli  wirksam,  welche Oviposi t ion und  Ei- 

p roduk t ion  beeinflussen.  Weder  kiinst l iche Spermato-  
phoren t ibe r t r agung  noeh Kopu la t ion  mi t  kas t r i e r ten  
Mgnnchen  s t imul ier t  die Oviposi t ion;  le tz tere  bewirk t  
aber  e rh6hte  E iprodukt ion .  Nt ins t l iche  l~ber t ragung yon 
S p e r m a t o p h o r e n  in hungernde ,  virgine Weibchen  redu- 
ziert  die E ip roduk t ion  und  bewirk t  eine Lebensverl / inge-  
rung. 
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Induction of Flowering in Lemna gibba G3 by Aspirin 

Several  bilIion tab le t s  of aspir in  are used all over  the  
world every  year  to  relieve headaches  and o the r  pains,  
reduce fever  and  deal wi th  a wide var ie ty  o f  ai lments .  The 
prevai l ing hypo thes i s  is t h a t  in these  disorders,  the  
a m o u n t  of copper  in blood rises to  two  or more  t imes  the  
normal  level. Simple removal  of excess copper  f rom blood 
does no t  relieve the  pa in  or reduce the  fever. Aspir in 
p robab ly  acts  as a chelate,  repai r ing  th is  b iochemical  
' lesion'  by  picking up copper  f rom the  blood and  re tu rn ing  
i t  to the  cells f rom which  i t  was lost 1. Studies  by  HILLMAN 2 
and  in our l abora to ry  8 d e m o n s t r a t e d  t h a t  copper  somehow 
influences the  photoper iodic  sens i t iv i ty  of a duckweed,  
Lemna gibbs G3 2, a. More recently,  we have  been able to 
induce f lowering in L. gibbs G3 by  adding  aspir in  to  t he  
nu t r i en t  medium.  

The p lan ts  of Lemna glbba G3 were asept ical ly  cul tured  
on M-medium 4 and  1/3 s t r eng th  HUTNBR'S med ium 5. The 
me thods  for raising asept ic  cultures,  l ight  and t e m p e r a t u r e  
condit ions,  de t e rmina t ion  of mul t ip l ica t ion  ra te  (MR) 
and  evaluat ion  of f lowering were the  same as descr ibed in 
our  earlier papers  a,6. Aspirin,  m a n u f a c t u r e d  b y  the  
Baye r  Company,  Division of Ster l ing Drug, Inc. New 
York,  N.Y. 10016, was  uti l ized in the  p re sen t  invest iga-  
t ion.  

The p lan t s  grew in 1/3 HUTNXR'S and  M media.  
Incorpora t ion  of aspir in in b o t h  media  inf luenced the  M R  
of the  fronds.  In  1/3 s t r eng th  H u t n e r ' s  medium,  the  MR 

sl ight ly  decl ined a t  concen t ra t ions  of 0.1, 1.0, 2.5 and 5 
p p m  bu t  a t  h igher  concen t ra t ions  (10, 20 and 25 ppm) no 
fu r ther  decrease was observed.  In  M-medium,  M R  was no t  
inf luenced by  the  presence  of low a m o u n t s  of aspir in  (0.1, 
1.0 and  5.0 ppm) bu t  a t  10 p p m  and  20 p p m  no g rowth  
Occurred. The p lan ts  became  yel low and died wi th in  2 
days  af ter  inoculat ion.  

Besides i ts  effects on MR,  aspir in  had  p ronounced  
influences on the  g rowth  and  d e v e l o p m e n t  of individual  
fronds.  The effects were de tec tab le  wi th in  4 days ;  
magn i tude  of the  effects var ied wi th  the  concen t ra t ion  of 
aspirin.  P l an t s  were larger in 1/3 s t r eng th  HUTNER'S 
m e d i u m  conta in ing  0.1, 1.0, 2.5 and  5 p p m  of aspirin.  In  
M-med ium an increase in the  size of the  f ronds  was 
a p p a r e n t  a t  0.1, 1.0 and 2.5 p p m  of aspirin.  Higher  
concen t ra t ions  (10, 20 and  25 p p m  in HUTZqER'S medium,  
and  5 and  10 p p m  in M-medium) resul ted  in a decrease in 

t j .  SCHUBERT, Scient. Am. 213, 40 (1965). 
2 W. H. HILLMAN, Am. J. Bot. d9, 892 (1962). 
8 A. H. PIETERSE, P. R. BUALLA and P. S. SABUARWAL, P1. Cell 

Physiol. /5, 463 (1970). 
4 W. H. HILLreA~, Am. J. Bot. 48, 413 (1961). 
s S. H. HUTNER, in Growth and Di[ferentiation in Plants (Ed. W. E. 

Looms; Iowa State College Press, Ames, Iowa 1953), p. 441. 
6 A. H. PIETERSE, P. R. BHALLA and P. S. SABHARWAL, P1. Cell 

Physiol. 77, 675 (1970). 
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the  size of the  fronds. The fresh and dry  weights  of the  
plants  also increased considerably  in 1/3 s t rength  
HI:TN~R'S med ium conta in ing 5 p p m  of aspirin and in 
M-medium supplemented  wi th  1 p p m  of aspirin. The  
former  increased by  300% in 1/3 HUTNER'S med ium and 
250~ in M-medium;  the  la t te r  increased by  200% in 1/3 
HOTNER'S med ium and 150~ in M-medium (Figures 1 and 
3). 
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Figs. 1-4. Effects of different concentrations of aspirin on fresh and 
dry weights of Lemna gibbs G3 cultivated on 1/3 strength HUTNER'S 
medium (Figure 1) and g-medium (Figure 3). Note the multiplication 
rate (MR) and flowering (F1) in the presence of various concentra- 
tions of aspirin in 1/3 HUTX~R'S medium (Figure 2) and M-medium 
(Figure 4). 

The  most  interest ing effect of aspirin, however ,  was on 
the  ini t ia t ion of f lowering under  long-day conditions.  In  
1/3 s t rength  HUTNER'S medium,  Lemna gibba G3 plants  
cont inued to grow and mul t ip ly  bu t  did not  flower. W h e n  
these plants  were subcul tured on a similar  med ium supple- 
men ted  wi th  aspirin (5 ppm) the  flowering was discernible 
4-5 days af ter  inoculat ion.  The  m a x i m u m  percentage  of 
f lowering plants,  i.e. 33% was obta ined in a med ium con- 
ta ining 2.5 ppm of aspirin while 16%, 20%, 15~ and 4% 
flowering plants  were recorded at  1, 5, 10 and 20 p p m  
respect ive ly  (Figure 2). No flowers were produced in 25 
p p m  aspirin. At  higher  concentra t ions  (50, 100 and 250 
ppm), aspirin proved  toxic  and plants  failed to grow. 
Aspir in 's  effects were similar on plants  grown in M- 
medium,  bu t  occurred at  s l ightly lower concentrat ions.  
Signif icant  f lowering took place even at  0.1 p p m  while 
the m a x i m u m  was a t ta ined  at  1 p p m  (Figure 4). In  this  
nu t r ien t  med ium 20 and 25 p p m  of aspirin p roved  toxic.  
The plants  did not  mul t ip ly  at  these concent ra t ions  and 
died 2 days after  inoculation.  

This is the only repor t  where aspirin has been demon-  
s t ra ted to induce flowering. Since aspirin is considered to 
be a copper-chela t ing drug, we believe tha t  the  meta l  
which influences f lowering in L. gibbs G3 is most  l ikely 
copper. These conclusions are in general  agreement  wi th  
our earlier observations3,K However ,  the  mechan ism by 
which copper  regulates f lowering remains to be invest igat-  
ed. This and other  related questions are under  s tudy  and 
results will be repor ted  subsequently.  

Zusammen/assung. Die Zugabe yon Aspir in in geringen 
Konzen t ra t ionen  (ppnl-Bereich) zur N/~hrl6sung der 
Wasserl ins (Lemna gibba G3) beeinflusst  das W a c h s t u m  
sowie die Vermehrung  und induzier t  die B1/itenbildung. 

1 D. R .  B H A L L A  a n d  P .  S .  S A B H A R W A L  

Department o/ Botany, University o/ Kentucky, 
Lexington (Kentucky d0506, USA), 72 December 797,l. 

M o l e c u l a r  W e i g h t  E s t i m a t i o n  of t w o  C a r b o x y l i c  

Two principal  esterase bands designated as A and B in 
order of decreasing mobi l i ty  and dist inguishable by  the  
ex ten t  of the i r  hydro lyz ing  ac t iv i ty  have  been separa ted  
from cellular ex t rac ts  of Escherichia coli by  hor izonta l  slab 
electrophoresis  in polyacrylamide-agarose  gel 1. 

The aim of this work  was to es t imate  the  molecular  
weight  (M.W.) of these esterases (carboxylic ester hydro-  
lase, E.C.3.1.1.) in strains differing by  esterase electro- 
phoret ic  pa t t e rn  by  molecular  sieving effect in poly-  
acry lamide  disc-electrophoresis.  

Materials and methods. Of 25 strains previous ly  exam-  
ined for esterase pa t t e rn  K12, HB14, HB10 and t lBlS were 
selected for fur ther  s tudy.  The  bacter ia  were grown on 
min imal  salt  med ium supplemented  wi th  glycerol and 
were harves ted  during the  logar i thmic  phase. The  cellular 
ext rac ts  were prepared  by  sonic t rea tment .  Detai ls  have  
been previous ly  described 1. 

The  molecular  weights  were inves t iga ted  by disc- 
electrophoresis  according to the  me thod  described by 
HEDRICK and SMITH 3 who have shown that when the 
acrylamide concentration of gel changes, the electro- 
phoretic mobility of a globular protein varies as a 
function of its molecular weight. 

The buffers and gel solutions were the same as those 
described by DAVIS 3. Gel columns were formed in glass 

Ester Hydrolases of Escherichia coU 

tubes  80 m m  long wi th  an in ternal  d iamete r  of 4 mm.  For  
small  pore gel, t i le bis acry lamide /ac ry lamide  weight  
rat io was kept  cons tant  at  1/30 and the concentra t ions  of 
acry lamide  var ied  f rom 6% (w/v) to 11%. Each  run  
conta ined the  same small  pore gel concentrat ion.  The 
following reference proteins  were used for the  establish- 
men t  of the  cal ibrat ion curve. Bovine  serum a lbumin  
(Pentex), M.W.:  monomer,  67,000; dimer,  134,000; 
t r imer,  201,0004; Ova lbumin  (Worthington),  M.W.:  
monomer,  43,500 ; dimer,  87, 0005; fi-lactoglobulin (Serva), 
!V[.u 35,0005. 

The sample gel solutions were composed of 0.15 ml of 
large pore solut ion and 5 ~zl of sample conta ining 250 tzg 
of pro te in  for crude ext rac ts  of E. coli, 5 ~g ior  monomer  
and dimer  of bovine  serum albumin,  100 ~g for t r imer  of 
bovine  serum albumin,  5 ~g for monomer  of ovalbumin,  
200 ~g for d imer  of ovalbumin,  10 ~g for fi-lactoglobulin. 

1 PH. GOULLET, J. gen. Microbiol. 77, 27 (1973). 
2 j .  g. HEDRICK and A. J. SMITH, Arch. Biochem. Biophys. 726, 

155 (1968). 
3 B. J. DAvis, Ann. N.Y. Acad. Sei. 721,404 (1964). 
4 j .  ZWAAN, Analyt. Bioehem. 21, 155 (1967). 


