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Effect of food deprivation on serum gastrin concentration and gastric 
histidine decarboxylase activity 

Serum gastrin Histidine decarboxylase 
concentration activity 
(pg eqv SHG/ml) (pmoles CO~/mg/h) 

Unoperated rats 
Fedadlibitum 144 • 14 (15) a 56.2 d= 9.8 (t5) a 
Fasted 6h 123-4-16 (8) a 38.94-6.7 (14) a 

8h 98+ 5 (5) a 29.4d:4.1 (5) a 
Z0h 91•  (5) o 28.64-5.1 (5) ~ 
12 h 74 -12 10 (14) '* 18.2 ~c 3.0 (9) * 
18b 6 2 ~ - 8  (8) ~ 13.9~3.0 (9) b 
24h 43~  8 (16) 10.8• 1.4 (18) o 
36h 342t-6 (8) 6.821_1.1 (10) 
48h 27•  5 ( 1 2 )  5.8• (4) 

Antrectomized rats 
Fedadlibitum 42 ~ 6 (8} 6.6 :k 0.9 (8) 
Fasted 24h -- 7.3 • 0.6 (4) 

48h 35~  7 (4) 6.62[_ 1.1 (11) 

~Mean d: SEIK (n). Significance of difference compared to the 48 
hour values is given by b0.05 > p > 0.01; ~0.01 > p > 0.001 and 
a0.001 ~> p; Student's t-test. 

order  to  p reven t  coprophagia .  They  had free access to  
water .  U p o n  sacrifice( the  abdomen  was opened  under  
d ie thyl  e ther  anes thes ia  and  blood was d rawn f rom the  
aorta.  Serum was lyophi l ized and  kep t  a t  - 2 5 ~  unti l  
analysis.  Gastr in  was de t e rmined  by  rad io imnlunoassay ,  
using ant ibodies  raised in rabb i t s  agains t  syn the t i c  h u m a n  
gastr in  I. The technique ,  its accuracy and rel iabi l i ty on 
ra t  serum has been  descr ibed elsewhere a. The oxyn t i c  
nmcosa was scraped off the  s tomach  wall and  homogenized  
in 0.1 M phospha t e  buffer,  p H  7.0, to a final concent ra -  
t ion of 100 mg (wet weight) per  ml. Af ter  incuba t ion  of 
0.5 ml of the  homogena t e  wi th  1-14C-L-histidine (4 • 10 4 
M ;  1.3 mCi /mM) in the  presence  of py r idoxa l -5 -phospha te  
(10 -5 M) and reduced g ln t a th ione  (55< 10 -~ M) a t  37~ 
under  n i t rogen for 1 h (final react ion volume 0.53 ml), the  
14CO2 produced  dur ing the  react ion was collected and 
measured  by l iquid scint i l la t ion count ing.  The resul ts  
were corrected for non-enzymat i c  deca rboxy la t ion  by  
incuba t ing  boiled samples.  E n z y m e  act ivi t ies  are expres-  
sed as pmoles  ~4CO2 produced  per  mg mucosa  per  h a. 

The results  are s u m m a r i z e d  in t h e  Table.  In  t he  un-  
opera ted ,  freely fed rats ,  t he  se rum gas t r in  concen t ra t ion  
was high. I t  decreased af ter  w i thd rawa l  of food, to  reach 
a m i n i m u m  at  be tween  24 and 48 h of fast ing.  In  the  
an t rec tomized ,  freely fed ra ts ,  the  se rum gas t r in  concen-  
t r a t i on  was low and  was n o t  fu r the r  lowered by  fas t ing  
for 48 h. Fol lowing food depr iva t ion ,  t he  gastr ic  h is t id ine  
decarboxylase  ac t iv i ty  in no rma l  ra t s  was  marked ly  b u t  
s lowly reduced.  Af te r  24 h of fast ing,  t he  basal  enzyme  
ac t iv i ty  was no t  ye t  es tabl ished.  Af te r  36-48 h, the  
enzyme  ac t iv i ty  appeared  to  be max ima l ly  reduced.  In  
f reely fed an t r ec tomized  animals ,  t he  h is t id ine  decarboxyl -  
ase ac t iv i ty  was Iow and i t  was  n o t  fu r ther  reduced  by  
fasting.  I t  is ev iden t  f rom the  results  t h a t  a fas t ing period 
of 18 h, as employed  by  ROSENOREN and  SVENSSON la, 
SVENSSON~* and  LUNI)ELL ~5, is tOO shor t  to es tabl ish  a 
basal  level of h is t id ine  decarboxylase  ac t iv i ty .  A n y  
difference in enzyme  ac t iv i ty  be tween  unope ra t ed  and  
radica l ly  an t r ec tomized  ra ts  fas ted for  less t h a n  36-48 h 
is therefore  p ro b ab l y  due to  incomple te  fast ing.  

The results  of the  p re sen t  inves t iga t ion  emphas ize  the  
impor tance  of adequa te  fas t ing  in a t t e m p t s  to  de te rmine  
basal  gastr ic  h is t id ine  decarboxylase  ac t iv i ty  16. 

Summary. The serum gas t r in  concen t ra t ion  and  the  
gastr ic  h is t id ine  deca rboxy lase  ac t iv i ty  are high in freely 
fed, unopera ted  ra t s  bu t  low in an~rectomized rats .  
Fol lowing food depr iva t ion  the  se rum gas t r in  level and 
the  enzyme ac t iv i ty  are reduced  s imul taneous ly  in the  
unope ra t ed  rats.  Af te r  fas t ing for 36-48 h - bu t  no t  
before - the  enzyme ac t iv i ty  drops  to  the  same low- levels 
as in an t rec tomized  rats.  
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I n v e r t a s e  in C e l l - F r e e  C u l t u r e  F l u i d s  of  Streptococcus mutans S t r a i n  SL-1  

In t racel lu lar  inver tases  have  been purif ied and charac-  
ter ized f rom several  s t ra ins  of t he  cariogenic organism 
Streptococcus mutans 1-~. ~'OKUI 5 has  recent ly  r epor ted  
t h a t  inver tase  found ext racel lu lar ly  for S. mutans 
s t ra in  HS-6  has proper t ies  t h a t  are d i s t inc t  f rom those  
of the  intracel lular  invertases .  The cur ren t  inves t iga t ion  
was directed at  the  pur i f ica t ion and charac te r iza t ion  of 
inver tase  f rom cell-free cul ture  fluids of S. mutans s t ra in  
SL-I .  

Materials and methods. Cultures were grown anaerobical-  
ly 10-14 h in a chemical ly-def ined  med ium (Table). All 
subsequen t  procedures  were pe r fo rmed  at  3-7~ unless 
o therwise  s ta ted.  Ext race l lu la r  prote in  was p rec ip i t a t ed  
f rom the  cell-free cul ture  solutions,  d rawn a t  in tervals  
during organism growth,  by  addi t ion  of a m m o n i u m  
sulfate to 80% satura t ion ,  followed by  ove rn igh t  sett l ing.  
Af ter  cent r i fugat ion  at 13,000• the  pro te in  f rac t ion 

was t aken  up in 0.020 M po tas s ium p h o s p h a t e  a t  p H  6.7 
(150 ml per  1 of original  culture) and dia lyzed aga ins t  th is  
buffer  for 40 h, aga ins t  dist i l led wa te r  for 4-5 h and 
lyophilized.  

Ext race l lu la r  p ro te in  p repa ra t ions  were dissolved in 
0.025 M po tass ium p h o s p h a t e  buffer  (pH 6.7) con ta in ing  
0.04% NaNa, and  were c h r o m a t o g r a p h e d  on a Sephadex  
G-100 co lumn (2.5 • 40 cm) which  had  been  equi l ibra ted  
and  washed in the  same buffer. E lu t ed  f ract ions  w i th  

1 R. J. GIBBONS, Caries Res. 6, 122 (1972). 
2 H. K. KURAMITSU, J. Baet. 115, 1003 (1973). 
a j.  M. TANZER, A. T. BROWN and M. F. 1KclNER~EY, J. Bact. T76, 

192 (1973). 
4 M. M. MCCABE and E. E. SMITH, Arch. oral Biol. 78, 523 (1973). 
5 I(. FUKUI, Y. FUKOI and T. N~ORIYAMA, J, Bact. 718, 796 (1974). 
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Composition of chemically-defined medium for Streptococcus mutans 

EXPERIENT!A 31/12 

Component Quantity/1 Component Quantity/l 

Tissue Culture Medium 199 in As prescribed by Vitamins (rag) 
Earle's Base, dehydrated manufacturer (BBL) p-aminobenzoic acid 0.20 

Riboflavin 0.60 
Amino Acids (g) Pyridoxine �9 He1 0.60 
L-Arginine 0.175 Nicotinic acid �9 ttC1 1.00 
L-Cystine 0.050 
L-Histidine 0.180 Nitrogenous bases (g) 
L-Isoleueine 0.262 Guanine �9 HC1 0.01 
L-Leucine 0.131 Adenine sulfate 0.01 
L-Lysine 0.150 Uracil 0.01 
DL-Methionine 0.185 " 
L-Phenylalanine 0.083 Salts and glucose (g) 
L-Threonine 0.120 MgSO 4 0.11 
DL-Tryptophan 0.130 FeSO, �9 7H20 0.01 
z-Tyrosi~e 0.181 
DL-Valine 0.117 MnSO4 �9 H20 0.009 
L-Alanine 0.090 CHaCOONa �9 3H=O 2.50 
DL-Asparagine 0.240 K2 H po  4 _ b 
L-Aspartic acid 0.133 KH~PO 4 - 
Glycine 0.175 
L-Glutamic acid 2.000 Glucose 20.0 
L-Proline 0.065 (NH4)2SO 4 0.1 
L-Serine 0..105 NaHCO 3 15.0 
L-Hydroxyproline 0.100 
L-Cysteine �9 HC1 0.050 

Vitamin concentrates% • 100 (mr) 
Minimum essential medium 20 
Basal medium 20 

�9 MicrobiologicaI Associates, Bethesda, Md. bPotassium phosphate was added in quantities sufficient to bring medium pH to 4.9-5.0 and 
provide final phospliate concentration of 0.08 M. The final pH was adjusted to and maintained at 6.3-6.4., and the organisms were cultured 
in a fermentor (Magnaferm model 107, New Brunswick, Pa.). 

enzymic  ac t iv i ty  were pooled, dialyzed 4-5 h agains t  
water ,  and  lyophilized. 

In t race l lu lar  inver tase  p repara t ions  were ob ta ined  
f rom the  supe rna t an t s  of mechanica l ly  d i s rup ted  cells 3 
by  dialysis for 4-5 h agains t  wa te r  and  lyophil izat ion.  

Elec t rophores i s  was conduc ted  for 6 h a t  7-10~ 
following in general  the  hor izonta l  f la t -bed  t echn ique  of 
MEYER and LAMBERTS6. E x c e p t  where noted,  samples  of 
lyophi l ized pro te in  or enzyme  p repa ra t ions  were dissolved 
in 0.020 M sodium p h o s p h a t e  (pH 8.5) in a 1% pro te in  
concent ra t ion ,  clarified b y  cent r i fugat ion ,  and  electro- 
phoresed  wi th  t he  p h o s p h a t e  solut ion in 5 % get slabs of 
Cyanogum-41 (Fisher Scientific Co., Fai r  Lawn,  N.J.) .  
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Fig. 1. Typical growth curve for strain SL-1 showing locations of 
cell harvesting. 

Af te r  e lect rophoresis  the  gels were incuba ted  at  37 ~ in 
0.05 M p h o s p h a t e  buffer  (pH 6.5) con ta in ing  10% 
sucrose. Sites of polysacchar ide  synthes is  were observed  
in the  gels 7 af ter  16 h. In  ano the r  procedure  s, gels were  
incuba ted  40 min  and t h e n  soaked in 2, 3, 5- t r iphenyl-  
t e t razo l ium chloride.  Red  b a n d s  were p roduced  in t h e  
gel a t  sites of enzymic  release of reducing sugar f rom 
sucrose. A nonpolysacchar ide-synthes iz ing ,  te t razol ium-  
posi t ive  gel si te indicated the  presence  of inver tase- l ike  
act iv i ty .  

Molecular weigh ts  were e s t ima ted  wi th  Sephadex  
G-100 in accordance  wi th  t he  procedures  of ANDREWS 9, 
as descr ibed by  KURAMITSU ~, except  t h a t  t he  e lut ing 
buffer  was 0.025 M, 6.8 p H  po tas s ium phospha te  and  
pro te in  s t anda rds  were a lbumin  (bovine), myoglobin  
(horse hear t )  and  ey toch rome  c (horse heart) .  

E n z y m e  ac t iv i ty  was de t e rmined  as the  mg of reducing 
sugar released per  h a t  37~ f rom 6% sucrose in 0.05 M 
po tass ium p h o s p h a t e  of p H  6.2. Reduc ing  sugar was  
de te rmined  by  the  m e t h o d  of SOMOGYI 1~ glucose b y  
glucose oxidase (Reagent  Ki t ,  F isher  Scientific Co., Fa i r  
Lawn, N.J.)  and  pro te in  by  the  m e t h o d  of LowRY et al. n .  

Results and discussion: Samples  of ext racel lu lar  pro te in  
p repara t ions  f rom poin ts  des igna ted  along the  g rowth  

6 T. S. MEYER and B. L. LAMBERTS, Nature, Lond. 205,1215 (1965). 
7 B. GUGGENHEIM and E. NEWBRUN, Helv. odont. Acta 731 84 

(1969). 
80. GABRIEL add S. F. WANG, Analyt. Bioehem. 27, 545 (1969). 
9 p. ANDREWS, Bioehem. J. 91, 222 (1964). 

10 M. SOMOGYI, J. biol. Chem. 160, 61 (1945). 
11 O. H. LOWRY, N. T. ROSEBOROUGH, A. L. FARR and R.J. RANDALL, 

J. biol. Chem. 793, 265 (1951). 
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curve (Figure 1) were e lectrophoresed,  and enzyme  
p a t t e r n s  del ineated by  the  t e t r azo l ium procedure.  Figure 
2 shows some compar isons  of the  inver tase- l ike  ac t iv i ty  
found  in p repara t ions  by  use of the  t e t razo l ium reagent .  
Only fa in t  amoun t s  of ac t iv i ty  were observed f rom mid-  
log phase  prepara t ions .  However ,  invertase- l ike ac t iv i ty  
was found in s teadi ly  increasing propor t ions  as g rowth  
of t he  SL-1 cul tures  progressed  into t he  ear ly  s t a t i ona ry  
phase  or beginning  of t he  s t a t i ona ry  phase.  

To pe rmi t  fu r ther  charac ter iza t ion ,  the  inver tase- l ike  
enzyme was separa ted  f rom o the r  sucrose-metabol iz ing 
enzymes  by  c h r o m a t o g r a p h y  of the  extracel lular  p ro te in  
p repara t ions  on Sephadex  G-100. The recovered ac t iv i ty  

Fig. 2. Polyacrylamide gel electrophoresis showing invertase activity 
fl:om extraeellular protein preparations. Samples were from A) late 
log phase B) early stationary phase mid C) stationary phase. 

r ep resen ted  abou t  8% of the  to ta l  sucrose-metabol iz ing  
enzyme  ac t iv i ty  found  pr ior  to the  ch roma tog raphy .  
The enzyme  ac ted  on sucrose as subs t r a t e  to p roduce  
reducing sugar, 49.4% of which was found  to  be glucose. 
No po lysacehar ide  synthes is  could be demons t r a t ed .  The 
enzyme  had  a p H  o p t i m u m  of 6.2, t e m p e r a t u r e  o p t i m u m  
of 38 39 ~ and molecular  weigh t  of 48,000. Since trehalose,  
an e-glucoside, did no t  serve as subs t ra te ,  the  enzyme  
was no t  an e-glucosidase. 

In t race l lu la r  inver tase  p repara t ions  also genera ted  
equimolar  f ructose and  glucose f rom sucrose w i t h o u t  
polysacchar ide  synthesis ,  and did no t  genera te  reducing 
sugar f rom trehalose.  

In t race l lu lar  inver tase  p repara t ions  and  extracel lu lar  
pro te in  p repara t ions  were compared  e lec t rophore t ica l ly  
under  several  d i f ferent  condi t ions  (5% gel concen t ra t ions  
a t  p H  6.7, 7.3 and 8.5; 7% gel concen t ra t ions  a t  p H  8.5). 
A typica l  resul t  is shown in F igure  3. In every  ins tance  
bo th  intracel lular  inver tase  and  the  inver tase- l ike  enzyme 
in the  extracel lular  pro te in  p repara t ions  p roduced  single 
ac t iv i ty  bands  which  had  the  same migra t ion  rates.  

Thus, the  enzyme character is t ics  of t he  inver tase- l ike  
enzyme f rom the  cul ture  fluids were very  s imilar  to  those  
for intracel lular  invertase,  as found in th is  s t u d y  or as 
previous ly  repor teda  for s t ra in  SL-1. The d a t a  therefore  
indica ted  t h a t  the  invertase- l ike enzyme is in t racel lular  
inver tase  which  is released in to  cul ture fluids p r imar i ly  
dur ing  lace log and s t a t i ona ry  phases  of growth  1~. 

Summary. l nve r t a se  f rom ext racel lu lar  cul ture  fluids 
of S. m~tans strain SL-1 was shown to have  the  same 
charac ter i s t ics  as intracel lular  inver tase  f rom the  same 
strain.  The da t a  indicate  t h a t  intracel lular  inver tase  is 
released into the  cul ture fluids pr imar i ly  dur ing  the  late 
log and s t a t i ona ry  phases  of growth.  
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Fig. 3.5 % gel eIectrophoresis of A) extracellular protein preparation 
and 13) intracellular invertase preparation at pH 7.3. Migration is to 
the right toward the (+) electrode and enzyme components were 
delineated by the tetrazolium procedure. The two components with 
the same migration rate near the right edge of the figure are invertase. 
Similar results were obtained under other dectrophoretic coBditions. 
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Penetrat ion of Phospho l ipase s  A 2 and C into the Squid (Loligo pealii) Giant A x o n  

Phosphol ipase  A 2 and  C (PhA~, PhC) are used as enzy-  
mat ic  probes,  to s t u d y  the  s t ruc tu ra l  organiza t ion  of 
biological m e m b r a n e s  and  to search for specific funct ions  
of phosphol ip ids  (see 1 for references).  In  s tudies  on axons,  
however ,  connect ive  tissue, Sehwann  cell and  myel in  m a y  
interfere  wi th  the  access of ex te rna l ly  appl ied phospho-  
lipases to the  axo lemma where processes associa ted wi th  

genera t ion  of the  act ion po ten t i a l  occur. Lack  of an 
effect  following the  appl ica t ion  of phosphol ipases  m a y  
ref lect  a n o n - i n v o l v e m e n t  of phosphol ip ids  or m a y  be 
due to  an inabi l i ty  of the  phosphol ipase  to  reach the  site 

1 p. ROSENBERG and E. A. KHAIRALLAH, J. Neurochem. 23, 55 
(1974). 


