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Alle Versuche ffihrten wir in 0,05 1VI Phosphatpuffer 
vom pH 7 durch. Die Temperatur  betrug 20~ 2°C. Die 
anf~ngliche H,O~-Konzentration betrug immer 10 -2. Zur 
Versuchszeit 0 wird auI ein Endvolumen yon 20 ml 1 ml 
einer 4 × 10-4%igen frisch bereiteten LSsung von kristalli- 
sierter Katalase Boehringer zugegeben. ]Die anf/~ngliche 
Steilheit  der [H,O,]-Zeitkurve nahmen wit  als Mass fiir 
die a-Aktivit l l t  der Katalase 6. 

Mit dieser lVIessanordnung fiihrten ~dr nun mit  den 
drei Hemmstoffen CN-,  N 3- und SIK- eine anaIoge Ver- 
suchsreihe durch. In  Versuch I wird zuniichst die Reinheit  
der H202-LSsung sowie die polarographische Apparatur  
und in Versuch I I  die a-AktivitAt der Katalase kontrol- 
liert. In  Versuch I I I  wird unmit tetbar  nach der Katalase 
soviel Inhibitor  zugesetzt, dass eine 50%ige Hemmung 
eintritt .  In Versuch I I  a wird vor  dem Hemmstoff  ansser- 
dem noch Ag + zugesetzt und kontrolliert, ob die [Ag +] 
ausreicht, um den HemmstofI  zu binden. In  Versuch IV, 
der entscheidet, ob eine Enthemmung im Sinne yon (2) 
mSglich ist, w~thlten wir die umgekehrte Reihenfolge der 
Zugabe: Katalase, Hemmstoff,  Ag +. 

Es zeigte sich, dass sich bei Verauchen vom Typus IV 
die drei Hemmstoffe grundsgtzlich verschieden verhalten. 
Die einmal dutch CN- gehemmte Katalase kann wieder 
reaktiviert  werden dutch' Zugabe yon Ag +. Die CN--  
Hemmung ist somit, im Eiuklang mit  den Versuchen yon 
CHANC~ 7, prim/ir auf eine reversible Komplexbildnngs- 
reaktion zurtickzuffihren. Hingegen kann die durch S H -  
und N 3- gehemmte Katalase nicht wieder en themmt  
werden, was daffir spricht, dass hier ein ganz anderer 
Mechanismus wirksam ist oder dass nach der Komplex- 
bildung sofort eine Folgereaktion eintr i t t  8, die den Vet-  
gang irreversibel macht.  

Fr/iulein LucrA GRAF danken wir ffir die Durchfiihrung der 
Katalaseversuche. Der Stiftung zur F6rderung der Arbeiten auf 
dem Gebiete der Atomwissenschaften danken wir bestens f/it die 
gew~ihrte Unterstfitzung. 

S. FALLAB und H. ERLENMEYER 

A.nstalt [fir anorganische Chemic, Basel, 19. November 
7959. 

Summary 

The mechanism of catalase inhibition by CN-, N3-, and 
S H -  has been investigated by a polarographic method. 
CN-  has been found to inhibit  reversibly by a coordinating 
mechanism, whereas N 3- and S H -  inhibits catalase irre- 
versibly. 

7 B. CHANCE, J. biol. Chem. 179, 1299 (1949). 
8 In 0bereinstimmung mit den Versuchen yon D. KEILIN und 

D. NICHOLS, wonach N 3- peroxydatisch oxydiert wird s. 

O n  the  P r o t e a s e  a n d  A m y l a s e  P r o d u c t i o n  
in the  M i d g u t  Gland  of  Y o u n g  and  M a t u r e  

M r i c a n  Sna i l s  

The African Giant Snail, Achatina [ulica BOWDICH, 
changes its diet and feeding habits markedly as it  grows 
older: whereas young snails feed mainly on fresh leaves 
and other  green parts of plants, the older, mature  snails 
are noted for their  omnivorous feeding habits. They 
usually feed on decaying matter,  even on small dead 
animals 1,~. Such an obvious change in feeding habits 

1 p. B. VAN WEEL, Chron. Nat. 104, 241 (1948). 
2 H. W. LANGE, Pae. Sole. 4, 323 (1950). 

suggests the possibility of a change in the enzyme pattern 
of the large midgut gland, in tha t  young snails may pro- 
duce more carbohydrates and probably less pretenses than 
older ones. 

To check this hypothesis 'enzyme powders" were made 
of glands from young (shell-length less than 4 cm) and 
eider snails (shell-length 7 cm and over) which had previ- 
ously beens starved for 1-2 weeks, during which time 
feces was removed regularly. Water  was available to them 
all the t ime to prevent  estivation. The enzyme activity 
of the powders was determined (see for the technique 
used of making enzyme powders, the enzyme extracts  and 
the determination of the amylase and pretense act ivi ty 
7 and 8). The results of these experiments were (Table): 

Table 
(a) Amylase (amount of reducing sugars present, expressed 

in mg glucose) 

Small snails Large snails 

70-4 70.4 
73"4 70"4 
73"1 69"2 
73"2 70"4 

70"4 

(b) Pretense (SoRENSEN'S formaldehyde t i t rat ion of 2 ml 
of enzyme extract-substrate mixture) 

0-02 0-22 
0-15 0.21 
0.15 0-17 
0.09 0-21 
0-10 0.18 

0-26 
0-18 

The significance of the differences in the population of 
data for amylase and protease act ivi ty  between the young 
and the old snails was statistically tested by applying a 
t-test for small samples of unequal size a, The p-values for 
amylase- end protease act ivi ty  in both groups are 0.02 
and approximately 0-003 respectively. Hence, there is 
a significant difference in the activities of these two 
enzymes between the groups: in the herbivorous snails 
slightly more amylase is produced than in the old omnivorous 
ones. The latter produce definitely more pretenses. 

The changes of the enzyme act ivi ty  in Achatina as it 
grows older agree very well with the changes observed 
in its feeding habits:  the enzyme production 'fits'  in the 
changed (normal) diet. The question now arises: is this 
change in enzyme production caused by tha t  in feeding 
habits, or is i t  an integrative part  of this la t ter  change ? 
Individual,  diet depending changes in the digestive enzyme 
production have been reported to '  exist in a number  of 
cases 4-~, but  such clear-cut correlative changes were not 
demonstrated to exist in the older Achatina~-% I t  seems 

3 We are indebted to Dr. A. L. TESTER, who kindly checked the 
results. 

4 IV[. I. GROSSMAN, H. GREENGAED, and A. C. IvY, Amer. J. Phy- 
siol. lSS, 676 (1942/48). 

6 B.T. S~mRES, J. Physiol. 119, 158 (1953). 
e W. E. KNox, V. H. AUERBACH, and E. C. C. LI~, PhysioL Rev. 

36, 164 (1956). 
C. L. PROSSER and P. B. VAN WEEL, Physiol. Zool. 31, 171 

(1958). 
s p. B. vAs WEEL, Z. vgl. Physiol., in print (1959). 
9 p. B. VAN WEEL, Exper. 15, 110 (1959). 
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therefore logical to  a s sume  t h a t  in th is  snail  t he  p a t t e r n  of 
enzyme p roduc t ion  changes  on ageing. W h e t h e r  th is  affects  
the food preference ,  or  w h e t h e r  i t  is on ly  a p a r t  of t h e  
entire physiological  process,  l ead ing  to  a change  in feeding 
habi ta ,  is sti l l  an  unso lved  p rob lem.  

A. C. SMITH and P.  B. VAN WEEL 

Department o[ Zoology and Entomology, University of 
Hawaii (U.S.A.), September 16, 1959. 

Zusammen[assung 

Junge I n d i v i d u e n  yon  Achatina/Mica Bowdich  f ressen 
mit  Vorl iebe Pf lanzente i le ,  ifltere I n d i v i d u e n  s ind omni -  
vor. Die E n z y m a k t i v i t ~ t e n  der  grossen Mi t t e lda rmdr i i se  
wurden u n t e r s u c h t :  bei  j ungen  Tieren  wi rd  e twas  m e h r  
Amylase als bei" ~tlteren Ind iv iduen ,  bei  ~tlteren Tieren 
deutl ich m e h r  P ro t ease  Ms bei j i ingeren I n d i v i d u e n  pro-  
duziert.  Zwischen  E n z y m p r o d u k t i o n  u n d  F u t t e r w a h l  be-  
s teht  also eine Kor re la t ion ,  doch  is t  ihre kausale  Bez iehung  
noch n ich t  geklXrt. 

Alkaloid Studies XXIIIX 
Isolation of Four New Aspidosperma Alkaloids: 

Cylindrocarpine, Refractine, Pyrifoline, 
and Pyrifolidine 

The  r ecen t  in te res t*  in  a lkaloids  of  t h e  genus  Aspido- 
sperma p r o m p t s  us t o  record  in p r e l i m i n a r y  fo rm some of  
t h e  resul ts  of  a s y s t e m a t i c  s u rv ey  of  Braz i l ian  Aspido- 
sperma spec ieswhich  is now in progress  in  ou r  labora tor ies .  

Our  resul ts  w i th  A. olivaceum Muell . -Arg.  do  n o t  d i f fe r  
f rom those  a l ready  pub l i shed  r ecen t l y  3, whi le  t h e  on ly  

x Paper XXII, J. S. E. HOLKSR, M. CxIs, F. A. HoeHsTEIN and 
C. DJERASSl, J. org. Chem. ~4, 314 (1959). 

2 For leading references see: J. SeHMUrZ and H. LEHNER, Helv. 
chim. Acta ~2, 874 (1959). - P. C. FERRE~rtA, G. B. gAa~Ni-B~rroLo, 
and J. SCHMUTZ, Exper. 15, 179 (1959). - M. A. OtCDETTX and V. 
DEULOFEU, Tetrahedron Letters No. 7, 1 (1959). 

s j .  SCHMUrZ and F. HU~ZIKER, Pharm. Acta Helv. 33, 341 
(1958). 

Table 

Formula 

Cylindrocarpine 

CmH~N204 

Refractine Pyrifoline 

AnMFsis 

N-acetyl 
Mol-weight a 
M.p .  

pKa e 

C 
H 
N 
O 

2 0 C H  s 

Calc. Found 
73.70 73.72 

6-83 6.86 
5,93 5.73 

13.54 13.77 
13.13 13.06 

168-169 ° C 
- 181 ° 

5.9 

Pyrlfolidine 

Z=H~I%O~ C~H.,N,0, 

Ultraviolett absorptionspeetrum d )'max m~ 

Calc. Found Calc. Found Calc. Cale. Found 
69.09 69,34 72"22 72.24 71.32 71"84 71-70 

6.85 6.88 7.91 7.91 8.16 8.39 8.27 
7.32 7.33 7"32 7.43 7.56 7"29 7.50 

12.55 12.64 12.96 12.48 12.79 
16-23 16.16 16.25 16.07 16.76 16.14 16-77 
11-25 11.65 11.25 11.15 11.62 11'20 11.25 

382.5 378 382.5 373 370.5 384.5 374 
157.5-159 ° C 141.5-143.5 ° C 1-7.5-150 ° C 

-23-5  ° +102 ° +90* 
6.64 6,40 6.85 

. . . . . . . . . . . . . . . . .  

log s ),max m~t log e I ).max m~ log e ~.max m~ log 

216 4.53 216 4.43 217 4.41 223 4.50 
248 4.05 260 4.12 261 4.04 252 3.94 
285 4.31 286-289 3.44-3.45 286-288 3.63 286 3.32 

inflec~on inflection 

~.min ~g ~ )'min log8 ~-ain log ~ ).min ~g  

237 4.02 237 3-78 238 3-73 243 3.91 
254 4"04 279 3-31 

Infraredabsorption spectrum e ).max ~ ).max t~ 

5"79 
6"06 
6'23 

5"74 
6"00 
6"27 

).max Ix ).max 

6.10 
6.23 
6.29 

6.05 
6.14 

a Perchloric acid titration; b All rotations in chloroform; e Poteritial titration in 66% dimethylformamide; d In ethanol; e In chloroform 


