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Tab. II. Assay of agar plates for juvenile hormone activity using chilled pupae of A. polyphemus as assay animals 
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Pupa Material assayed Days for assay pupa to molt Effect Juvenile hormone activity 

I 112 of clear inhibitory zone 24 normal adult - -  
2 I/4 of clear inhibitory zone 26 normal adult - -  
3 1/3 of clear inhibitory zone 25 normal adult - -  
4 3/4 material in well 15 pupal-adult intermediate + + + + 
5 I/2 material in well 14 pupal-adult intermediate + + + 
6 1/2 material in well 14 pupal-adult intermediate + + + 

spectra  are smiliar,  t h e y  are no t  identical ,  suggest ing 
t h a t  the  ac t ive  subs tance  f rom cecropia and orizaba differs 
f rom t h a t  found in roya l  jelly. 

Using Proteus vulgaris as the  tes t  organism, sl ight  
inh ib i to ry  a c t i v i t y  was found wi th  ex t rac t s  of adu l t  w a x  
moths  (Galleria mellonella), male  adu l t  cynthia and 
cecropia pupae.  No ac t i v i t y  was found wi th  female 
cynthia or wi th  cecropia hemolymph .  

P re l imina ry  results  indica ted  t h a t  smal ler  zones of 
inhibi t ion and a di f ferent  spec t rum of an t imicrobia l  
ac t iv i ty  were ob ta ined  wi th  t rypt icase  soy agar  (pH 7.4) 
t h a n  wi th  nu t r i en t  agar  (pH 6.8). T h a t  this is due to the  
difference in p H  of the  media  is indica ted  by  the  f inding 
t h a t  the  an t ibac te r ia l  a c t i v i t y  increases p ropor t iona l ly  
upon acidif icat ion of the  nu t r i en t  agar  f rom p H  7.5 to  
p H  6.0. The  resul ts  suggested t h a t  the  ac t ive  pr inciple  
in these ex t rac t s  was a f a t t y  acid(s) and  t h a t  wi th  
dissociat ion of the  acid, the  an t ibac te r ia l  a c t i v i t y  de- 
clines. F u r t h e r  ev idence  suppor t ing  this  v i ew was ob-  
t a ined  by  al lowing ac t ive  ex t rac t  to diffuse in to  agar  
conta in ing  b r o m t h y m o l b l u e  indicator .  Af t e r  2 h an acid 
react ion occurred in an  area  app rox ima t ing  the  inh ib i t ion  
zone found in a dupl ica te  p la te  seeded wi th  P .  vulgaris. 
To subs tan t i a t e  fu r the r  the  f a t t y  acid na tu re  of t he  
ac t ive  principle,  male  cecropia ex t rac t  was gen t ly  saponi-  
fled wi th  methano l i c  K O H .  The  ether  soluble componen t s  
were r emoved ,  t he  saponif ied mate r ia l  b rough t  to a 
p H  of 3 w i t h  HC1, and f a t t y  acids ex t rac ted  wi th  ether .  
Bo th  fract ions were evapora ted  in vacuo and assayed 
wi th  P. vulgaris in nu t r i en t  agar.  Ant ibac te r ia l  a c t i v i t y  
was associated on ly  wi th  the  saponif iable fract ion,  sup-  
por t ing  the  v iew t h a t  a free f a t t y  acid(s) is responsible  
for the  bacter ia l  inhibi t ion.  These da t a  exclude the  

juveni le  hormone  as the  ac t ive  subs tance  since i t  is 
associated wi th  the  unsaponif iable  fract ion (Sc~ 'EIDER-  
MAN and  GILBERTg). F u r t h e r  ev idence  was obta ined  for 
dissociat ing the  an t ibac te r i a l  effect ~rom the  juveni le  
ho rmone  componen t  of the  e ther  ex t rac t .  The  agar  
conta in ing  the  inh ib i to ry  zone and the  residual  oil  in t he  
wells were separa te ly  r e m o v e d  from assay pla tes  and 
assayed for juven i le  ho rmone  ac t i v i t y  on chilled Poly- 
phemus pupae  (GILBERT and SCI-INEIDERMAN 10). Table  I I  
reveals  t h a t  t he  juveni le  hormone  remained  in t he  well 
since this caused the  assay pupae  to mol t  in to  pupa l -adu l t  
in te rmedia tes  while the  clear  agar  of the  inh ib i to ry  zone 
showed no juven i le  hormone  a c t i v i t y n ) .  

Zusammen]assung. Ext rak t s to f f e  von  H. cecropia, S. 
cynthia und  R. orizaba zeigten ant ibakter ie l le  Wi rkung  
gegent iber  mehre ren  Mikroorganismen.  E in  schwitcherer 
E f f e k t  wurde  auch m i t  den  Ex t r ak t s to f f en  yon  Galleria 
mellonella, adu l t en  M~innchen yon  Cynthia- und yon  
Cecropia-Puppen beobachte t .  Die an t imikrobie l le  Ak- 
tivit~Lt wurde  mi t  dem Fetts~tureanteil  der  E x t r a k t s t o f f e  
in Bez iehung  gese tz t  and  yon  der  W i r k u n g  des Juven i l -  
ho rmons  abgegrenzt .  
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H o r m o n a l  I n f l u e n c e s  on Leucine A m i n o p e p t i d a s e  
in t h e  A c c e s s o r y  R e p r o d u c t i v e  T r a c t s  o f  t h e  R a t  

Effects  of var ious  sex hormones  on the  concen t ra t ion  of 
numerous  enzymes  in the  seminal  vesicles and pros ta tes  
have  been studied,  e.g. acid and alkal ine phospha tase  1, 
carbonic  anhydrase  s, succinate  dehydrogenase  a etc. The  
behav iour  of these  enzymes  af te r  cas t ra t ion  and ho rmona l  
t r e a t m e n t s  is no t  a t  all  similar.  

So far  as is known,  no corresponding studies concerning 
the  changes observable  in leucine aminopep t idase  (LAP) 
in the  accessory geni ta l  t r ac t  have  been publ ished.  Such 
a s tudy  is descr ibed in the  p resen t  work. 

L A P  is a p ro teo ly t ic  exopep t idase  t ak ing  pa r t  in pro te in  
degrada t ion  and  possibly also in prote in  synthesis .  A grea t  
in teres t  was aroused when  i t  was observed  to  be increased 
in the  blood dur ing  p regnancy  and cer ta in  ma l ignan t  
t umours  4. I t  is a wide ly  d i s t r ibu ted  enzyme,  being p resen t  
in near ly  all t issues so far  s tudied.  

I n  the  p resen t  s tudy ,  a l toge ther  121 male  ra ts  aged 
3-4 months  were used. Cas t ra t ion  was per formed  on 
12 rats,  which were kil led 10-14 days  later.  The  following 
subcutaneous  ho rmone  t r e a t m e n t s  were used:  to 13 rats  
tes tos terone  (Sustanon,  N.V. Organon) was in jec ted  1 mg 
daily, to 11 ra ts  chor ion gonado t roph in  (Pregnyl,  N.V.  
Organon) 40 I U  daily,  to 5 ra t s  se rum gonado t roph in  
(Gestyl, N.V. Organon) 46 I U  daily,  to  15 ra ts  lu teo t rophic  
hormone  (Prolact in,  N.V. Organon) 10 I U  daily,  to 14 rats  
cor t isone 0.5-2.0 mg  (Adreson, N.V. Organon) daily,  to  
7 rats  A C T H  (I_~ike Oy) 5 U I  daily,  and in addi t ion  to 
11 ra ts  reserpin (Lii~ike Oy) 0.05 mg  daily. All these t rea t -  
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m e n t s  were g iven  for 10-14  d a y s  a f t e r  wh ich  t he  r a t s  were 
killed a n d  t h e  acces so ry  sex  o r g a n s  were r e m o v e d  a n d  
weighed.  A l t o g e t h e r  33 r a t s  were used  as cont ro ls .  

H i s t o c h e m i c a l l y  L A P  was  d e m o n s t r a t e d  by  t he  m e t h o d  
of NACHLAS et  al.5. Q u a n t i t a t i v e  e n z y m e  d e t e r m i n a t i o n s  
were m a d e  acco rd ing  to t he  m e t h o d  of GOLDBARG and  
RUTENBURG 4. In  b o t h  of t hese  L - l e u c y l - / 5 - n a p h t h y l a m i d e  
was  used  as  s u b s t r a t e .  F r o m  the  s emina l  vesicles  a c i rcular  
piece was  t a k e n  f ro m  the  midd le  of t he  vesicle.  F r o m  t h e  
p r o s t a t e  g l and  a piece was  a l w a y s  t a k e n  f rom the  s a m e  
place  of the  v e n t r a l  lobe w i t h o u t  p a y i n g  a n y  more  a t t e n -  
t ion  to t h e  c o n s t a n t  d i f fe rences  in the  e n z y m a t i c  a c t i v i t y  
in va r ious  regions  of t h e  g land .  

H i s t o c h e m i c a l  local iza t ion  of L A P  is visible in F igure  1 
wh ich  is f rom a n o r m a l  p r o s t a t e  g land .  I t  is c lear ly  loca ted  
m a i n l y  in the  ep i the l i um.  The  s a m e  was  s t a t e d  in t h e  
s e m i n a l  vesicles.  A clear  increase  in t he  e n z y m e  a c t i v i t y  
can  be seen a f t e r  c a s t r a t i o n  in F igu re  2. 

Fig. I. LAP in the normal 
prostate gland of a rat. 

Fig. "2. LAP in the prostate 
gland of a castrated rat. 

Changes in the weight of the seminal vesicles and in the LAP activity 
of the seminal vesicles and prostate gland after various hormone 

treatments. 

Kind of Percentage changes of the control values 
treatment Weight of the Activity of LAP a 

seminal vesicles Seminal Prostate 
vesicles gland 

CastratioH 60.7 + 20.4 + 23.1 
Testosterone + 85.'2 15.0 - -  "21.2 
Serum gotladotrophin }- 4I}.X 3"t.5 ...... '2~.1 
Chorion gonadotrophin + 37.'2 53.8 .... 3"2.9 
l.uteotrophic hormone -- "2.3 + 56.2 + 60.3 
ACTH .1.o + 22.2 + ~26.3 
Cortisone 1.6 + 15. ° !-, 16.9 
Reserpine - :~1.2 ? "25.7 '21.3 

a All these changes were statistically significant at least at the level 
P <, O.05. 

N u m e r i c a l  r e su l t s  f rom the  q u a n t i t a t i v e  e n z y m e  
d e t e r m i n a t i o n s  are  p r e s e n t e d  in t he  Table .  In  th i s  Tab le ,  
on ly  t he  p e r c e n t a g e  c h a n g e s  of t he  con t ro l  va lue s  are  
p r e s e n t e d  b o t h  in t h e  we igh t  of the  s e m i n a l  vesicles  a n d  
L A P  c o n c e n t r a t i o n s .  

I t  is ob v io u s  t h a t  m a r k e d  c h a n g e s  in t h e  c o n c e n t r a t i o n  
of L A P  in t h e  acces so ry  sex  o r g a n s  can  be i n d u c e d  w i th  
va r ious  h o r m o n a l  t r e a t m e n t s .  As a genera l  conclus ion ,  it  
can  be s t a t e d  t h a t  t r e a t m e n t s  wh ich  caused  a decrease  in 
the  we igh t  of the  s e m i n a l  vesicles,  e.g. c a s t r a t i on ,  lu teo-  
t r oph i c  h o r m o n e ,  cor t i sone ,  A C T H  a n d  reserpine ,  h a v e  
inc reased  the  a c t i v i t y  of L A P  b o t h  in t he  p r o s t a t e  g l and  
a n d  s e m i n a l  vesicles.  T r e a t m e n t s  a g a i n  h a v i n g  inc reased  
t he  we igh t  of t h e  vesicles,  e.g. t e s to s t e rone ,  s e r u m  a n d  
chor ion  g o n a d o t r o p h i n s ,  h a v e  dec reased  t he  a c t i v i t y  of 

L A P .  Re la t ive ly ,  the  g r e a t e s t  c h a n g e s  were obse rved  a f t e r  
t r e a t m e n t  w i th  cho r ion  g o n a d o t r o p h i n  a n d  l u t e o t roph i c  
h o r m o n e .  

The  we igh t  of the  s e mina l  vesicles  is k n o w n  to be a good 
ind i ca to r  of the  a c t i v i t y  of t he  s e m i n a l  vesicles  a nd  pros-  
t a t e  g land ,  a n d  t h u s  also an  i nd i ca to r  of a n d r o m i m e t i c  
a n d  a n d r o l y t i c  effects .  So it  can  be c onc lude d  t h a t  all 
t r e a t m e n t s  w h ic h  c a use d  a dec reased  f u n c t i o n  in these  
g lands ,  or  h a d  a n d r o l y t i c  effects ,  c a use d  a n  increase  in t h e  
L A P  ac t iv i t y ,  a n d  those  h a v i n g  a n d r o m i m e t i c  effects  or  
increased  t he  s ec re to ry  ac t i v i t y ,  c a use d  a decrease  in L A P  
ac t iv i t y .  

In  those  e n z y m e s  p a r t i c i p a t i n g  in f u n c t i o n s  of t hese  
g lands ,  an  oppos i t e  s i t u a t i o n  could  be expec ted .  Succ ina te  
d e h y d r o g e n a s e ,  for in s t ance ,  cor re la tes  well w i th  c h a n g e s  
in the  func t i ona l  s t a t e  of t hese  g lands ,  show ing  m a r k e d l y  
inc reased  va lues  a f t e r  a n d r o m i m e t i c  a n d  decreased  ones  
a f t e r  a n d r o l y t i c  t r e a t m e n t s .  Therefore ,  t he  conc lus ion  can  
be d r a w n  t h a t  L A P  in t he  s e m i n a l  ves ic les  a n d  p r o s t a t e  
g l and  ha s  no s ign i f i can t  role in the  s e c r e to ry  f u n c t i o n s  of 
these  g lands .  

Ear l i e r  L A P  ha s  been  o b t a i n e d  to show an  inc reased  
a c t i v i t y  in t he  p a r a t h y r o i d  g l a nds  a f te r  feed ing  r a t s  on a 
Ca-def ic ient  diet  6, a n d  in t he  rena l  t u b u l e s  soon  a f te r  
b i r th  of t he  r a t  7, as well as  in the  m a m m a r y  g land  t i s sue  
a f t e r  w e a n i n g  of t he  l a c t a t i n g  r a t  s. A decreased  a c t i v i t y  is 
a ga in  o b s e r v e d  in t he  p a r a t h y r o i d s  a f t e r  t r e a t m e n t  wi th  
AT 106, in t he  t h y r o i d  a f t e r  t r e a t m e n t  w i th  th iou rac i l  g or  
T S H  a0, in t he  gas t r i c  m u c o s a  a f t e r  a d r e n a l e c t o m y  n,  as 
well as in t h e  m a m m a r y  g land  a f te r  b e g i n n i n g  of the  
l a c t a t i o n l h  F r o m  th i s  s u m m a r y ,  the  conc lus ion  can  be 
d r a w n  t h a t  L A P  m a y  p a r t i c i p a t e  in one w a y  or o the r  in 
m a n y  processes :  h o r m o n e  a n d  e n z y m e  p roduc t i on ,  t u b u l a r  
f u n c t i o n  a n d  t i s sue  d iges t ion  etc.  

T h e  p r e s e n t  o b s e r v a t i o n s  of a n  inc reased  e n z y m e  
ac t iv i t y ,  a h v a y s  in c onne c t i on  wi th  t he  a t r o p h y  of t h e  
accesso ry  sex  g lands ,  m a y  be an  i nd i ca t i on  on ly  of genera l  
d iges t ive  processes  wh ich  occur  d u r i n g  t he  regress ion  a n d  
necrobios is  of cells la. WOLFF ~ ha s  s t u d i e d  the  d iges t ive  
a c t i v i t y  in t he  Mtil lerian d u c t  of deve lop ing  ma le  ch ick  
e m b r y o s .  P ro t eo ly t i c  e n z y m e s  were ac t ive  w h e n  endo-  
g e n o u s  or e x o g e n o u s  a n d r o g e n s  were a t  h igh  level, w h i c h  
c ond i t i on  f a v o u r s  regress ion  of the  duc t .  LOBEL et  al.~5 
aga in  obse rve d  no e n z y m a t i c  L A P  a c t i v i t y  in t h e  h e a l t h y  
follicles b u t  a m a r k e d  a c t i v i t y  in the  fol l icular  e p i t h e l i u m  
w h e n  follicles a p p e a r e d  a t re t ic .  An  inc reased  a c t i v i t y  was  
also obse rved  in lu te in  cells pr ior  to n e x t  o v u l a t i o n  before  
a nd  d u r i n g  s h r i n k a g e  of the  co rpora  lu tea .  

On  tile base  of the  p r e s e n t  obse rva t i ons ,  however ,  
poss ib le  specif ic ef fec ts  of one or some  of t hese  h o r m o n e s  
on L A P  in t he  acces so ry  sex  o r g a n s  c a n n o t  be exc luded .  
T h e  q u a n t i t a t i v e  L A P  d e t e r m i n a t i o n s  in b lood s e r u m  a n d  
in t he  a d r e n a l  g l a n d s  m a d e  in t he  s a m e  e x p e r i m e n t a l  
c ond i t i ons  show e d  no c o n s t a n t  c h a n g e s  w h e n  c o m p a r e d  
w i th  cont ro ls .  
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10 V. K. HoPsu and S. TALANTI, Aun. Med. exp. Fenn. 38,427 (1960). 
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Zusammen/assung. Die A k t i v i t g t  yon  I , euc inoamino-  
pep t idase  in der  P r o s t a t a  u n d  den  Samenb l / i s chen  de r  
R a t t e n  w u r d e  m i t  h i s t o c h e m i s c h e n  u n d  q u a n t i t a t i v e n  
M e t h o d e n  n a c h  v e r s c h i e d e n e n  H o r m o n b e h a n d l u n g o n  be- 
s t i m m t .  Es  wu rd e  g e f u n d e n ,  d a s s  alle a n d r o l y t i s c h e n  13e- 
h a n d l u n g e n ,  die eine A t roph i e  in d iesen  O r g a n e n  ver-  
u r s a c h t e n ,  die e n z y m a t i s c h e  Akt iv i t / i t  e rh6h t en .  Nach  

al len t~ehand lungen ,  (lie abe r  andron] in~et isch  wi rk ten ,  war  
sic i m m e r  ernie. ' lrigt.  

V. l<. [[oPSU, P. t(1EKKINI':N, al'!d E. I.UOSTARINEN 

Department o/ .4 nato:ny, University o/ "l'urku (Finland), 
J~tly 19, 1961. 

I s o l a t i o n  a n d  P u r i f i c a t i o n  o f  t h e  P e n i c i l l i n a s e  

f r o m  M y c o b a c t e r i a  

WOODRUFF a n d  FOSTER 1 desc r ibed  in 1945 t h a t  a 
r ap id ly  g ro win g  a v i r u l e n t  s t r a i n  of  Mycobacterium tuber- 
culosis d e s t r o y s  penici l l in.  A few yea r s  la ter ,  ILAm) a n d  
BAINES ~ f o u n d  t h a t  a species  of Mycobacterium tubercu- 
losis p r o d u c e s  a n  ex t r ace l lu l a r  penie i l l inase  a f t e r  a long 
i n c u b a t i o n  period,  t{IBEIRO a descr ibed  penic i l l inase  pro-  
d uc t i on  in a s t r a i n  of BCG, a n d  SOLTYS 4 r epo r t ed  peni-  
ci l l inase as  a c o n s t i t u t i o n a l  e n z y m e  in Mycobacterium phlei 
a n d  BCG s t r a in s ,  a n d  as an  i n d u c t i v e  penic i l l inase  in 
h u m a n  a n d  b o v i n e  2~[ycobacteria tuberculosis. He  was  no t  
able to f ind  penic i l l inase  a c t i v i t y  in a v i a n  t y p e  of Myco- 
bacteria tuberculosis. I n v e s t i g a t i n g  a g r ea t  n u m b e r  of 
species  a n d  s t r a i n s  of  g e n u s  Mycobac te r i a ,  BONmKE a n d  

Myeobaeterial penicillinase activity ill various phases of isolation 

Preparation Penicillinase 
arbitrary 
units 

1. Culture fluid centrifuged until cell free 2.5 l'Al.'/ml 
2. Supernatant fluid after benzoic acid precipitation o 
3. Distilled water washing of precipitation 0 
4. M/1 Tris buffer pH 9.0 solution of butanol precipitate 150 PAU/ml 
5. Approximate traits per mg of dissolved precipitate ~2o0 PAU/mg 
6. Ethanol-phosphoric acid precipitate 500 PA U/rag 
7. Protein fraction in supernatant after precipitation 

by PAS t4oo PAl'/rag 

The arbitrary penicillmase units correspond to the amount of enzyme 
d:stroying 50% of sodium penicillin units in a batch of ~0t)0 m~its in 

water bath at q7°C, after lO rain, at a pH 7.0 =: PAIL 
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Fig. 1. Penicillinase 0.1 rag/nil of Tris buffer 231 of pH 8.7. Zeiss 
Speetrophotometer. 

DITTMAR 5 d e m o n s t r a t e d  penic i l l inase  as  endoce l lu la r  
e n z y m e  in a l m o s t  all t h e  s t r a i n s  e x a m i n e d .  T h e  concen-  
t r a t i on  of e x t r a c e l l u l a r  e n z y m e  in l iquid m e d i a  is, accord-  
ing  to  t he se  a u t h o r s ,  p ropo r t i ona l  to the  a u t o l y s i s  ra te .  
F;y use  of ' lys is  i n d u c i n g  m e d i a '  w i th  low c o n c e n t r a t i o n  of 
n i t rogen  s u b s t a n c e s ,  t h e y  were able to  d e m o n s t r a t e  t h a t  
t he  c o n c e n t r a t i o n  of e x t r a c e l h d a r  penic i l l inase  d e p e n d s  on 
t he  a u to ly s i s  rate ,  3Iycobacleria tuberculosis of the  a v i a n  
type ,  w i t h o u t  a p p a r e n t  au to lys i s ,  p roduc e d  endoce l lu la r  
penic i l l inase  a f t e r  celhval l  d i s r u p t i o n  by  u l t r a son ic  t r ea t -  
m e n t .  

ILAND a n d  BAINES ~ c la im t h a t  the  ac t ive  e n z y m e  is 
r a t h e r  uns t a b l e ,  losing i ts  a c t i v i t y  qu i c k ly  a t  r oom t e m -  
pe ra tu re .  T h e y  are  no t  able  to e x t r a c t  a n d  ob t a in  a s t ab l e  
p r e p a r a t i o n  by  the  m e t h o d s  used for i so la t ion  of peni-  
ci l t inase f rom o t h e r  sources .  B6NICKV: 6 r eached  a s imi l a r  
conc lus ion .  To nay knowledge ,  t he re  are no r epo r t s  up  till 
now c onc e rn ing  i so la t ion  of m y c o b a c t e r i a l  penici l l inase .  
In  th i s  p a p e r  we descr ibe  the  bas ic  d a t a  on t he  i so la t ion  
a n d  pur i f i ca t ion  of m y c o b a c t e r i a l  penici l l inase,  

For  th i s  purpose ,  we used Mycobacterium smegmatis 
(Borstel  s t r a i n  SN 2), wh ich  shows  a g r e a t  t e n d e n c y  to a u to -  
lysis  a n d  a t  the  s a m e  t ime  p roduces  a h igh  yiekl  of e x t r a -  
cel lular  penici l l inase .  T h e  e n z y m e  was  isola ted accord ing  
to  tile m e t h o d  of G ou( ;u  7 as  modi f ied  by  t~IteRRMANN ~, 
w ho  used  t h i s  m e t h o d  for i so la t ion  of h igh  ac t ive  t u b e r -  
cu l ins .  

3.lycobacterium smegmalis was o b t a i n e d  f rom 1.6wen- 
s t e i n - J e n n s e n  m e d i u m ,  a nd  inocu la t ed  by  an  e n r i c h m e n t  
car r ied  ou t  in I , o c k e m a n  l iquid m e d i u m .  Af te r  2l  d a y s  of 
i n c u b a t i o n  a t  r oom t e m p e r a t u r e ,  c u l t u r e s  were f i l t ra ted  
t h r o u g h  Glass  fi l ter  (Scho t t  G 5 M) a n d  5% of s o d i u m  
b e n z o a t e  d i sso lved  in the  f i l t ra te .  The  so lu t ion  was  cooled 
to 0°C, a n d  the  benzoic  acid was  p rec ip i t a t ed  wi th  3n  HCI 
up  to a pH  3, 8. The  p rec ip i t a t e  was s e p a r a t e d  by  f i l t r a t ion  
on \ V h a t m a n n  p a p e r  No. 3, a n d  w a s h e d  severa l  t i m e s  w i t h  
dist i l led w a t e r  s a t u r a t e d  wi th  benzoic  acid,  un t i l  t h e  
f i l t ra te  was  free f rom HC1. All f i l t ra tes  are  free of p ro t e in s  
a n d  c o n t a i n  ne a r l y  all  t h e  p h o s p h a t e  c o n t e n t  of  t he  
or ig ina l  l iqnid m e d i u m .  T h e  fi l ter cake  w a s  dr ied  in 
w t c u u m  over  c o n c e n t r a t e d  s u l p h u r i c  acid,  a n d  t h e n  dis-  
solved in n - b u t a n o l .  The  b u t a n o l  s u s p e n s i o n  was  fil tered, 
a nd  the  t h i n  fi l ter  cake  was  r e - s u s p e n d e d  in n - b u t a n o l  a n d  
mixe d  wi th  a n  equa l  w) lume  of dis t i l led water .  Penic i l l inase  
was  p r e se n t  in the  inso lub le  p ro te in  f rac t ion  be tween  the  
two  l iquid phases .  

Af ter  d i s ca rd ing  b u t a n o l  a n d  water ,  t he  inso luble  frac-  
t i on  was  w a s h e d  by  c e n t r i f u g i n g  wi th  dist i l led w a t e r  
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