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Thc prcsent communication reports the effect of dif-
ferent methods of cultivation on the agglutinativc char- 
acteristics of a Type I meningococcus. Whcther any 
change tha t  occurred was to bc considercd indicative of 
S to R dissociation or as  cvidence of the apparent ability 
of many strains of meningococcus to alter their antigenic 
characteristics (3, 5, and others) was questionable. How-
ever, these experimcnts were bared upon the possibility 
tha t  the agglutinative characteristics of a strain which 
had maintained antigenic constancy over a number of 
years might be altered by cultural conditions known to 
induce variation in some othcr organisms and shown also 
to rcducc the virulence of meningococci. 

The stock culture was a Type 1strain of meningococ- 
cus (44F) obtained from the New Yorlr City Department 
of Hcalth. This strain was selected from among several 
which agglutinated to high titer in polyvalent serum 
becausc, in prcliminary attcmpts to produce a n  agglu-
tinative variant, i t s  substrains showed the grcetest 
change. It produced small, round, slightly yellow colo- 
nies with smooth surfacc and evcn borders; there was no 
cvidcnce of sccondary colony formation. According to 
Rake 's description ( 6 ) ,  i t  was a "stoclr " strain. After 
9 serial subculturcs of singlc colonics, a t  48-hr intervals, 
during which time no morphological change was observed, 
i t  was maintained as  thc stock culture on 1% glucose 
agar. 

Schwartxman (7)  has rcportcd loss of toxigenicity of 
meningococci maintained on egg media, and Cohen (1 )  
found tha t  both virulence and prccipitativc activity of 
"stoclr" strains wcre decreased by subculture i n  semi- 
fiuid agar. Enders (3) has reported S to R dissociation 
of meningococci which werc repeatedly subcultured in 
dcfibrinated rabbit blood; however, Rake (6),in repeat- 
ing the work, felt  tha t  the observed changes were, rather, 
analogous to those found when recently isolated strains 
are maintained on artificial media and tha t  the strains 
tendcd to die out af ter  two or three subcultures i n  this 
medium, bcforc true R variants appearcd. Of thc various 
mcthods which suggested themselves as  possiblc incitants 
to agglutinative variation, the following were selected 
a s  bcing most feasible for this work: (1) Dorset 's egg 
medium, scaled with paraffin, transplantcd monthly; (2 )  
1%glucose semisolid agar containing polyvalent anti-
meningococcus serum, transplanted wcckly; and (3) 1% 
glucose broth containing polyvalent antimeningococcus 
serum, transplanted on alternate days. 

'This work was performed in the Department of Bacteri- 
ology, New York University College of Medicine. The author 
wishes to record her sincere appreciation for the guidance 
of the late Dr. Maurice Brodie. 

Agglutination tests werc performed with saline SUS-

pensions of 18- to 20-hr cultures as  antigen. Aftcr 2 hrs 
a t  56" C and 18 hrs in the refrigerator, the results were. -
read by macroscopic inspection. Agglutinin absorption. 

AGGLUTINATION WITH HOMOLOGOU~ REACTIONS AND 

DZRIVEDSTRAINS 

Dilutions of serum 

0 


Antigem
Serum Antigen 5 control 

I 

* Tlte numerals undcr each serum dilution represent degree@ 
of agglutination visible macroscopically in strong light. 

t Serum prepared with stock strain as antigen. 
Esplanation of strain designnlions : St = stock strain, E = 

strain cultured in egg medium, A =  strain cultured in semi- 
solid agar containing 10% antiseru~n,AA = strain cultured in 
semisolid agar containing 20% antiserum, B = strain cultured 
in broth containing 10% antiserum. The subscripts represent 
the number of passages in the medium. 

tests were carricd out undcr thc same temperature con-
ditions, the absorbing antigcn being the washed packed 
cells thrown down from saline suspensions previously 
maintained a t  60" C fo r  1 hr. Scrum against the stock 

TABLE 2 

AGGLUTININTITER OR SERUM ABSORBEDWITHPREVIOUSLY 
HOMOLOGOUS AND SUBSTRAINS 

Dilutions of serum 
2 2 Absorption

Serum Antigen 0 0 
320 0 0 g C O N  $ 2 ( % )

N rl m A 3 u "  

Unabsorbed St 
Absorbing 

strain 
St St 
E l '  St 
A7 St 

' AAs St 
Baa St 

* Final titer = 1-5,120. 

strain was obtained from rabbits which had receivcd in- 
travcnously, a t  24-hr intervals, 3 injections of heat-killed 
organisms, followed, af tcr  a week's rest, by 3 injections 
of live organisms from 18-hr cultures. The serum was 
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obtained by heart puncture 6 days af ter  the final in-
jection. 

Table 1 gives the agglutinative titer of the substrains 
in sera preparcd against the stoclr strain, while Table 2 
shows the results of agglutinin absorption tests per-
formed with samplcs of serum, cach of which had prc- 
viously been absorbed with one of the substrains. 

During the course of the work there was no observable 
change in cultural or fermentation reactions. 

Of the substrains derived from a stock culture ap-
parently stable i n  agglutinative potcncy, only those cul- 
tivatcd in the presence of 10% antiscrum gavc any evi- 
dence of change in  agglutinogcnic property. While the 
loss in titcr was not grcat, the fac t  that  the parent 
strain had becn maintained for  a number of years with- 
out change in antigenic charactcristics may give reason 
to  believe tha t  further cultivation in thc presence of 
antiserum might produce greater change. This possibil- 
ity is  indicated by thc fac t  tha t  the strain which had 
gonc through 44 gcnerations showed greater loss than the 
one which was observcd through only 7 gcnerations. 
Should further changes occur during prolonged cultiva-
tion thc results would confirm the rcport of Evans ( 4 ) ,  
who attributed the spontaneous appearancc of a n  R var-
iant of a Typc I11 stock strain to the presence of anti- 
body in  the human blood used for  the medium on which 
it was cultivated. 

References 
1. COHEN, S. M. J. Immt~noZ.,1936, 30, 203-211. 
2. I ~ O I ~ T E R ,RBv. Hyg. ,  1940, 61,513-529.C. 
3. ENDEW,J. F. J. Bact., 1932, 23, 83-95. 
4. EVANS,3'. L. J. Bact., 1947, 54, 175-177. 
5. I~IXKBRIDE, S. M.&I. R., and COHEN, Amer. J. Hyg.,  1932, 

15,444-488. 
6. RAICE,G. J. cap. Ned., 1933, 57, 549-559. 
7. S C H ~ A R T ~ ~ ~ A N ,J. ilzf.G. Dis., 1931, 48, 339-349. 

The Inactivation of Invertase by Tyrosinase 

Department of Riolog?y, 
The  Massachusetts Institute of Technology 

The problem of the inactivation of an  enzyme by the 
action of oxidases on certain groupings in the enzyme 
protein was raised by Sizer ( 5 ) ) who demonstrated that  
a fraction of the tyrosyl groups of certain proteins could 
be oxidized by tyrosinase. I n  view of the importance of 
tyrosyl groups for  the activity of most biologically active 
proteins ( 4 ) ,  i t  seemed possible that  certain enzymes 
might be oxidatively inactivated by tyrosinase. No effect 
of tyrosinase on enzyme activity could be demonstrated 
(B, 5 ) )  however, for  the proteases pepsin, trypsin, and 
chymotrypsin. Despite these negative results, i t  seemed 
wise to investigate further the possible control of one 
enzyme system by another. I n  the initiation of this 
problem we have studied the action of mushroom tyro- 
sinase on yeast inverta-r. 

=The author is grateful to Mr. John Fenessey and Miss 
Janette Robinson for their assistance in this study. 
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I n  a typical experiment, 0.5 ml of tyrosinasc (Tree-
mond, 3,500 Millcr and Dawson units/ml) is incubated 
with 0.1 ml of diluted invertasez ( I ) ,  0.5 ml of M/20 
phosphate buffer, pTI 6.0 and 0.5 ml of water plus tolucne 
fo r  18 hrs a t  370 C. A control experiment, run simul-
tancously, is  identical cxccpt fo r  the fac t  tha t  the tyro- 
sinase has been inactivated by boiling. I n  certain ex-

I A C T I V E  INVERTASE / I 

,IINVERSION TIME 12(MIN.) 15 1 8  

11'1~. 1. The formation of invert sugar from 6% 

sucrose at  pII 6.0 a t  37' C in the presence of 0.004% 

Dieu invertase is plotted as a function of the inversion 

time. The "active invertase" had been treated pre-

viously with boiled Treemond tyrosinase for 18 hrs a t  

37", while the "invertase oxidized by tyrosinase" had 

been incubated with active tyrosinase for the same time. 


periments both control and experimental solutions were 
placed in Cellophane sacs and dialyzed continuously dur- 
ing the reaction against the phosphate buffer. After 
incubation with tyrosinase the residual activity of the 
invertase was measured. The samples were diluted to  
5 nll with buffer ( a t  37O C) and a t  zero time were rapidly 
mixed with 5 ml of 12% sucrose. One-ml samples were 
removed a t  successive time intervals and added to 3 ml 
of dinitrosalicylic acid reagent for  reducing sugars ( 6 ) .  
The intensity of color developed af ter  heating the solu- 
tions in the usual way (6) was measured a t  575 my with 
the Coleman Univerral Spectrophotometer and converted 
to milligrams of invert sugar. Typical results a re  pre- 
sented in Fig.  1,from which i t  appears that  the liberation 
of invert sugar from sucrose by invertase follows zero- 

=The author is most grateful to Rector Dieu, University 
of LiBge, for a generous s.lmple of high-purity invertase. 
The invertase solution had a time value of about 0.30 min 
and contained 0.20 mg of nitrogen and 0.40 mg of carbo-
hydrates/ml. I t  was diluted 250 times before use. 


