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t h e  new me tabo l i t e .  Th i s  obse rva t ion ,  as well  as c h r o m a t -  
og raph ica l  da ta ,  i nd i ca t ed  t h a t  t he  new m e t a b o l i t e  was  

a c e t y l a t e d  m e t h y l h i s t a m i n e  or a n o t h e r  hyd r o ly sab l e  
conjugate of methylhistamine. 
The radioactivity remaining in the fraction of the new 
metabolite after hydrolysis may be due to incomplete 
hydrolysis. However, the possibility also exists that at 
least part of the activity, but more than 2-3%, may stem 
from histaminol. By the methods used, quantitation of 
histaminol was impossible. To identify the unknown 
metabolite, it was necessary to separate it from N-acetyl- 
histamine. The main fractions of the new Inetabolite were 
rechromatographed on an Aminex column until the 
metabolite seemed to move as a single compound. 
The new metabolite is easily extractable from a basic 
solution with n-butanol and can be reextracted as 
histamine, from the organic solution with HCI. Butanol 
extraction followed by reextraction with HCI was 
combined with repeated column chromatography for 
isolation and purification. ]By starting with a 24-h urine, 
enough substance for direct mass-spectrographic analysis 
was obtained. The mass-spectra (figure 2 a) indicate that 
the substance is N-acetyl-l.4-methylhistamine. 
Reference N-acetylmethylhistamine was synthesized by 
methylation of N-acetylhistamine with dimethylsulfate 
and purified by means of TLC and butanol-HCl extrac- 
tions. The purified compound could be visualized neither 
with ninhydrin nor by diazotation. The mass-spectrum 
for synthetic N-acetylmethylhistamine HCI (figure 2 b) is 
nearly identical to that of the new metabolite isolated 
from the hens' urine, From this evidence, we conclude 
that N-acetyl-l.4-methyl-histamine is a metabolite of 
histamine in chickens. 
About 90% of the radioactivity could be accounted for by 
identified histamine-metabolites, the remaining 10% 

m a y  r ep re sen t  o t h e r  me t abo l i t e s  such  as f r a g m e n t s  of t h e  
h i s t a m i n e - r i n g  6. However ,  one c a n n o t  exclude  t he  possi-  
b i l i ty  t h a t  c h r o m a t o g r a p h i c a l  effects  m a y  resu l t  in  
u n d e r e s t i m a t i o n  of some of t he  me tabo l i t e s .  The  t a b l e  
d e m o n s t r a t e s  t he  me tabo l i c  p a t t e r n  of exogenous  h i s t a -  
m ine  in chickens .  The  m e t a b o l i c  p a t t e r n  of h i s t a m i n e  in 
ch icken  differs  la rgely  f rom t h a t  found  in o the r  species. 
This  di f ference is f i rs t  a n d  fo remos t  a ref lec t ion of t he  
new me tabo l i t e ,  N - a c e t y l m e t h y l h i s t a m i n e ,  wh ich  ac- 
c o u n t e d  for a b o u t  20% of t he  excre ted  r ad ioac t iv i ty ,  b u t  
also of t he  g rea t  Q u a n t i t a t i v e  i m p o r t a n c e  of N-ace ty l -  
h i s t amine .  The  i d e n t i t y  of N - a c e t y l h i s t a m i n e  was con-  
f i rmed  w i t h  mass - spec t rog raphy .  
The  p r e s e n t  e x p e r i m e n t s  s u p p o r t  t h e  conclus ion  of 
Shi f r ine  e t  a l )  t h a t  a c e t y l a t i o n  is of g rea t  i m p o r t a n c e  
in t he  d e t o x i c a t i o n  of h i s t a m i n e  in chicken.  This  m i g h t  
a p p l y  to  fowls genera l ly  since in v i t ro  e x p e r i m e n t s  w i t h  
l iver  slices a n d  cell free e x t r a c t s  of p igeon  l iver  are p o t e n t  
to  con juga t e  h i s t a m i n e  L 
The  fac t  t h a t  B e r g m a r k  a n d  Granerus4  found  only  v e r y  
low r a d i o a c t i v i t y  in  t he  f r ac t ions  where  N - a c e t y l m e t h y l -  
h i s t a m i n e  shou ld  occur  suggests  t h a t  th i s  me tabo l i t e ,  
q u a n t i t a t i v e l y  i m p o r t a n t  ill chickens ,  is negligible,  if 
p r e s e n t  a t  all, in  man .  
W h e t h e r  a c e t y l a t i o n  or m e t h y l a t i o n  of h i s t a m i n e  is t he  
f i rs t  s tep  in t h e  f o r m a t i o n  of N - a c e t y l m e t h y l h i s t a m i n e ,  
and  in wh ich  t i ssues  these  r eac t ions  t a k e  place, is u n d e r  
e x a m i n a t i o n .  Since n e i t h e r  N - a c e t y l h i s t a m i n e  no r  1.4- 
m e t h y l h i s t a m i n e  possess biological  ac t iv i ty ,  i t  seems 
l ikely t h a t  th i s  is t r ue  also for  N - a c e t y l - l . 4 - m e t h y l h i s t a -  
mine.  

6 O.V. Sjaastad and R. N. B. Kay, Experientia 26, 1197 (1970). 
7 R. C. Millican, N. Sandford, M. Rosenthal and H. Tabor, J. 

Pharmac. exp. Ther. 97, 4 (1949). 
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Summary. E x t r a c t s  of 14 species of p h o t o t r o p h i c  bac te r ia ,  p a r t l y  g rown w i t h  d i f fe ren t  su l fur  compounds ,  were t e s t ed  
for  t h e i r  ab i l i ty  to  fo rm vola t i l e  sul fur  c o m p o u n d s  f rom adeny ly l su l f a t e  (APS) and  3 ' - p h o s p h o a d e n y l y l s u l f a t e  (PAPS) .  
The  Rhodosp i r i l l um  species showed  m a r k e d  ac t iv i t i es  w i t h  b o t h  A P S  and  P A P S  whi le  t he  R h o d o p s e u d o m o n a s  species 
seem to  prefer  P A P S .  T he  C h r o m a t i a c e a e  e x h i b i t e d  t he  s t ronges t  ac t iv i t i e s  w i t h  APS ,  whereas  Ch lo rob ium l imicola  
h a d  equa l ly  h i g h  a c t i v i t y  w i t h  P A P S .  

D u r i n g  d i s s imi la to ry  su l fur  m e t a b o l i s m  in  Chlorobiaceae  
a n d  Chromat i aceae ,  sulf i te  is oxid ized  b y  A P S  2 reduc-  
t a se  3. The  r e l a t ive ly  h i g h  levels of A P S  reduc ta se  found  
in  C h r o m a t i u m  v i n o s u m  a n d  Th iocapsa  roseopers ic ina  
a f t e r  p h o t o h e t e r o t r o p h i c  g r o w t h  w i t h  sulfate ,  as t he  sole 
su l fu r  source,  led to  t h e  a s s u m p t i o n  t h a t  A P S  reduc ta se  
m i g h t  be  i n v o l v e d  also in a s s i m i l a t o r y  su l fur  m e t a b o l i s m  
in  t he se  b a c t e r i a  4, i.e. in  t h e  r e d u c t i o n  of A P S  to  sulfite.  
On  t h e  o t h e r  h a n d ,  none  of t h e  Rhodosp i r i l l aceae  c o n t a i n  
A P S  r educ t a se  4, a n d  t he  f o r m a t i o n  of P A P S  2 f rom sul- 
fa te  a l ld  A T P  has  b e e n  r e p o r t e d  to occur  in  c h r o m a t o -  
p h o r e s  of R h o d o s p i r i l l u m  r u b r u m  ~. 
T h e  a i m  of t h i s  s t u d y  was to  t e s t  a n u m b e r  of represen-  
t a t i v e  species of t he  p h o t o t r o p h i c  b a c t e r i a  as to  w h e t h e r  
t h e y  are  able  to  fo rm vola t i l e  sul fur  c o m p o u n d s  f rom 
P A P S  or A P S  (or bo th ) .  
Material and methods. T h e  Rhodosp i r i l l aceae  were  g rown  
on  c o n v e n t i o n a l  m e d i a  6, 7 w i th  sulfate,  or special  m e d i a  s, 9 
w i t h  r educed  su l fur  c o m p o u n d s .  T he  C h l o r o b i u m  s t r a i n  
a n d  t h e  C h r o m a t i a c e a e  were c u l t i v a t e d  in P f e n n i g ' s  

m e d i u m  1~ w i t h  sulfide, C. v i n o s u m  also p h o t o h e t e r o -  
t rophica l ly .  I n c u b a t i o n  occur red  in 500 ml  sc rew-capped  
bo t t l e s  a t  25 -30~  and  a b o u t  2000 lux. 
F rozen  cells were  t h a w e d  and  suspended  in a buf fe r  con-  
t a i n i n g  0.1 m Tris-HC1, p H  8.0, 10 m M  MgC12, 0.1 M KC1, 

1 We thank J. F. Imhoff for skilful assistance and the Deutsche 
Forschungsgemeinsehaft for financial support. 

2 Abbreviations. APS, Adenylylsulfate ( = adenosine phosphosul- 
fate). DTE, Dithioerythritol. PAPS, 3'-Phosphoadenylylsulfate. 

3 H.G.  Triiper, P1. Soil 43, 350 (1975). 
4 H.G. Triiper and H. D. Peck, Arch. Mikrobiol. 73, 125 (1970). 
5 M.L. Ibafiez and E. S. Lindstrom, J. Bact. 84, 451 (1962). 
6 H. Gest, M. D. Kamen and H. M. Bregoff, J. biol. Chem. 182, 

153 (1950). 
7 C.B. van Niel, in: Methods in Enzymology, Vol. 23A, p. 3. Ed. 
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and 5 mM D T E  ~. 2 ml  of buffer  were used for 1.0 g of wet  
weigh t  cells. These were b roken  a t  10,000 psi  (French  
press) and  cen t r i fuged  to  r emove  unbroken  mater ia l .  
P ro te in  was de t e rmined  b y  the  b iure t  m e t h o d  af ter  tr i-  
chloroacet ic  acid p rec ip i t a t ion  and  2fold acetone  ex t rac -  
t ion  to  r emove  p i g m e n t s  n .  P r e p a r a t i o n  of A P S  and  
P A P S  was pe r fo rmed  using the  s l ight ly  modif ied  Chlorella 
sys t em 1~, z3. 

Table 1. Reduction of sulfonucleotides in crude (chromatophore- 
containing) extracts of phototrophic bacteria 

Species Strain Sulfur nmoles sulfo- 
source nucleotide 

reduced per 
mg protein/h 

APS PAPS 

Rhodospirillum 
rubrum 1761-1a Sulfate 0.234 0.453 
fulvum BN211 Sulfate 0.168 0.173 
(chromatophore fraction alone) 0.020 0.066 
(supernatant alone) 0.126 0.554 
tenue BN230 Sulfate 0.206 0.493 

Cysteine 0.372 0.468 
photometrieum UW Sulfate 0 0 
Rhodopseudomonas 
palustris DSM123* Thiosulfate 0 0.017 

DSM127 Sulfide 0 0.113 
Thiosulfate 0 0.261 
Sulfate 0.012 0.165 
Sulfate 0.006 0.461 
Sulfate 0.099 0.145 
Sulfide 0.006 0.019 
Sulfate 0.019 0.029 
Cysteine 0 0 
Thiosulfate 0 .003  0.004 
Sulfate 0.005 0.009 
Sulfate 0 0.023 
Sulfide 0 0.001 
Sulfide 0 0 

BN128" 
viridis BN170 
capsulata DSM155 

gelatinosa DSM149 
globiformis DSM161 

sulfidophila W4 

BN982" 
Thiocapsa 
roseopersieina DSM219 Sulfide 4.720 0.447 
pfennigii DSM226 Sulfide 0.700 0.012 
Chromatium 
vinosum DSM180 Sulfate 0.174 0.074 

Sulfide 0.571 0.287 
Chlorobium 
limicola DSM249 Sulfide 0.640 0.745 

Conditions see table 2. 
*KC1 omitted from buffer mixture during preparation of extract. 

Table 2. Isotope exchange reaction between labelled sulfonucleotides 
and unlabelled sulfite catalyzed by bacterial extracts 

Organism 

Formation of radioactive acid volatile sulfur 
(nmoles]h • protein) from 
AP85S pAp35s 

R. rubrum 0.005 0.027 
Chr. vinosum 0.32 0.013 
]'ca. pfennigii 1.16 0.14 
Chl. limicola 1,58 1.04 

Conditions (in tzmoles) : Tris-HC1, pH 9.0 : 100; MgC12:10; unlabelled 
sulfite: 100; AP35S: 0.035 (1 nmole ~ 1891 cpm) when indicated; 
PAP35S: 0.035 (1 nmole ~ 1315 epm) when indicated; bacterial ex- 
tracts, total volume 1 ml. After 1 h at 37~ under N2, 0.1 ml of 1 M 
SO~- was added and the acid volatile radioactivity trapped in 1 ml 
1 M triethanolamine. The radioactivity was determined by scintil- 
lation counting 1. in a Packard Tricarb. 

In  order  to ob ta in  useful concen t ra t ions  for a reac t ion  
m i x t u r e  sui table  to  s t u d y  volat i le  sulfur fo rma t ion  f rom 
labelled sulfonucleotides,  a pi lot  s t u d y  wi th  R. r u b r u m  
was made.  The op t ima l  p H  for P A P S  reduc t ion  was 9.0. 
The re la t ionship  be tween  react ion ra te  and  pro te in  con- 
cen t ra t ions  was  l inear  up to  abou t  25 mg  of p ro te in  per  
t e s t  volume.  F r o m  the  inf luence of the  P A P S  concent ra -  
t ions,  an a p p a r e n t  Km-value of 4 �9 10 -s M for P A P S  was 
o b t a i n ed  b y  L ineweave r -Burk  plot .  
A sui table  reac t ion  mi x t u r e  was p repa red  f rom these  data ,  
buffered  a t  p H  9.0, con ta in ing  35 ~xmoles of labelled sul- 
fonucleot ide  and  1-20 mg of p ro te in  per  ml. 
Results .  Table 1 shows the  resul t  of 54 incuba t ions  carr ied 
ou t  w i th  ex t rac t s  of 14 d i f fe rent  species of p h o t o t r o p h i c  
bac te r ia  p a r t l y  grown on di f ferent  sulfur  sources. The 
h ighes t  act ivi t ies  w i th  A P S  were found  in those  bac te r ia  
t h a t  are known  to con ta in  A P S  reductase ,  the  Chroma-  
t iaceae and  Chlorobium. Bu t  these  bac te r ia  also showed 
re la t ive ly  high ac t iv i ty  w i th  P A P S .  A n o t h e r  group ex- 
h ib i t ing  fairly h igh  ac t iv i ty  w i th  A P S  is found  in the  
Rhodosp i r i l lum species (except  R. pho tome t r i cum) ,  
where  r eac t iv i ty  w i th  P A P S  was only  s l ight ly  higher .  
The lowest  act ivi t ies  - of ten  down to zero - for A P S  occur 
in the  R h o d o p s e u d o m o n a s  species tes ted ,  where  the  
ac t iv i ty  w i th  P A P S  was always higher,  especial ly when  
the  cells had  been  grown wi th  sulfate.  
The expe r imen t s  were carr ied out  w i th  ch ro ma t o p h o re -  
con ta in ing  crude  ex t r ac t s  t h a t  were only  freed f rom un- 
b roken  cells, large f r agment s  and  sulfur  globules b y  low 
speed cent r i fugat ion .  I t  is, however ,  mos t  unl ikely t h a t  
the  ex t r ac t s  still  con ta ined  or p roduced  (by pho tophos -  
phoryla t ion)  suff ic ient  A T P  to allow a p h o s p h o ry l a t i o n  of 
A P S  to P A P S  by  A P S  kinase. This is also suppo r t ed  by  
the  compar i son  made  wi th  ch romatophore - f ree  f rac t ions  
(table 1) and controls  in t he  da rk  (data  no t  shown).  
On the  cont rary ,  t he  a p p a r e n t  P A P S  reduc t ion  also 
occurr ing in the  Chromat iaceae  and  in Chlorobium is 
m o s t  l ikely due to  the  presence  of a 3 ' -nucleot idase  in the  
ex t rac ts ,  leading to  an in t e rmed ia ry  A P S  format ion  f rom 
P A P S .  This  a s sumpt ion  is suppor t ed  b y  the  isotope ex- 
change  reac t ion  b e t w een  labelled A P S  (or P A P S )  and  
unlabel led sulfite (table 2). If  a regular  A P S  reduc tase  is 
present ,  t oge the r  w i th  a small  a m o u n t  of A M P ,  one would 
expec t  r eac t iv i ty  in b o t h  directions15, l~: In  reac t ion  
mix tu re s  conta in ing  35S-sulfonucleotide and  unlabel led 
sulfite,  t he  la t t e r  t oge the r  w i th  A M P  would  form unla-  
belled APS.  This would  mix  wi th  labelled A P S  and  reac t  
back  forming  labelled sulfite.  Thus,  label in sulfite (i.e., 
volat i le  sulfur) will  increase.  Again, a 3 ' -nucleot idase 
would faci l i tate  P A P S  to  pa r t i c ipa te  via APS.  This has 
to  be pos tu la ted ,  because  A P S  reduc tases  have  been  
shown to be specific for A P S  16. Table  2 shows the  resul ts  
of such  isotope exchange  exper iments .  
The organisms known  to  conta in  A P S  reduc tase  show 
reasonable  exchange  rates,  while in R. r u b r u m  no sub- 
s t an t i a l  exchange  takes  place. This proves  t h a t  a different ,  
non-revers ib le  mechan i sm,  such as occurs in all assimila- 
t o r y  sulfa te  reducers  so far s tudied,  is p re sen t  also in th is  
species. 

11 K. Schmidt, S. Liaaen-Jensen and H. G. Schlegel, Arch. Mikro- 
biol. J6, 117 (1963). 

12 R.C. Hodson and J. A. Schiff, Archs. ]3ioehem. Biophys. J32, 
151 (1969). 

13 A. Schmidt, Planta 724, 267 (1975). 
14 M.S. Patterson and R. C, Greene, Analyt. Chem. 37, 854 (1965). 
15 H.D. Peck, Biochim. biophys. Acta ,/9, 621 (1961). 
16 H.D.  Peck, T. E. Deacon and J. T. Davidson, Biochim. bio- 

phys. Acta 96, 429 (1965). 
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The  resu l t s  w i t h  R.  r u b r u m ,  and  p r o b a b l y  t h e  o t h e r  
1Rhodospiri l lum species (except  R. p h o t o m e t r i c u m ) ,  p o i n t  
to  t he  poss ib i l i ty  t h a t  in  these  bac t e r i a  a n  A P S  sulfo- 
t r an s f e r a se  l ike t h a t  f ound  in algae and  h i g h e r  
p l a n t s  la, ~7, is is ac t ive .  W e  k n o w  t h a t  our  resu l t s  do no t  
p r e s e n t  f inal  p roof  for th i s  possibi l i ty ,  a n d  also t h a t  we 

c a n n o t  exc lude  t he  p resence  of A P S  su l fo t rans fe rase  be-  
sides A P S  reduc ta se  in  t h e  p h o t o t r o p h i c  sul fur  bac te r i a .  
F u r t h e r  s tud ies  w i t h  pur i f i ed  enzymes  are u n d e r  way,  

17 A. Schmidt, Z. Naturf. 27b, 183 (1972). 
18 A. Schmidt, Planta 130, 257 (1976). 

Effect of t ryps in ,  S - a d e n o s y l m e t h i o n i n e  and  e th ion ine  on L - s e r i n e  s u l f h y d r a s e  act iv i ty  ~ 

D a r i n k a  Kora6evid  a n d  V idosava  Djord jev i6  

Department o[ Biochemistry, Faculty o/Medicine, Ni~ (Yougoslavia), 16 September 7976 

Summary. T r y p s i n  causes  a n  a c t i v a t i o n  of ser ine su l fhydrase  in t he  l iver  e x t r a c t s  f rom i n t a c t  an imals ,  b u t  i nh ib i t s  
e n z y m e  a c t i v i t y  in  t he  l iver  of e th ion ine  t r e a t e d  ra ts .  T r y p s i n  also decreases  a n  e l eva t ion  of ser ine su l thydrase  a c t i v i t y  
caused  b y  S -adenosy lme th ion ine .  

D u r i n g  t h e  l a s t  few years ,  severa l  s tud ies  h a v e  i nd i ca t ed  
t h a t  b o t h  serene su l fhydrase  (EC 4.2.1.22} a n d  cys ta -  
t h i o n i n e  /~-synthetase ac t iv i t i e s  are due  to a s ingle 
e n z y m e  ~-4. Recen t ly ,  i t  h a s  been  d e m o n s t r a t e d  t h a t  
e th ion ine  a d m i n i s t r a t i o n  p roduces  a s ign i f ican t  a c t i v a t i o n  
of c y s t a t h i o n i n e  f l - syn the tase  a n d  ser ine su l fhydrase  in 
t h e  r a t  t i ssues  ~-e. I t  is also found  t h a t  S-adenosy l -  
m e t h i o n i n e  a f fec ts  as t he  a c t i v a t o r  of c y s t a t h i 0 n i n e  
f l - syn the tase  4,~. M u d d  a n d  his  coworkers  7 h a v e  s h o w n  
t h a t  t r y p s i n  increases  t h e  a c t i v i t y  of c y s t a t h i o n i n e -  
s y n t h e t a s e  f rom a n  e x t r a c t  of h u m a n  liver.  
As t h e  con t ro l  m e c h a n i s m  of ser ine su l fhydrase  ac t ion  
h a s  n o t  been  k n o w n  of suff ic ient ly ,  we e x a m i n e d  t h e  
i n t e r a c t i o n  of t r yps in ,  e t h ion ine  and  S -adenosy lme th io -  
n ine  in r e l a t i on  to  t h e  a c t i v i t y  of th i s  enzyme.  

Effects of S-adenosylmethionine (SAM) and trypsin on L-serine 
sulfhydrase activity in vitro (nmoles cysteine]mg protein h) 

No. of Medium for incubation Enzyme activity 
experiments (20 min at 37 ~ 

9 Enzyme + SAM 99.6 -V 1.8 
9 Enzyme + SAM + trypsin 81.5 -t- 1.4 
9 Enzyme + trypsin 97.3 ~ 2.1 
9 Enzyme 76.1 -t- 0.9 
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In'vitro effect of trypsin on L-serine sulfhydrase activity in the liver 
of rats treated with ethionine. Vertical bars indicate standard errors 
of the mean. 

Material and methods. Alb ino  r a t s  weighing  160-220 g 
were  used.  D L - e t h i o n i n e  was  d issolved in  0 .9% NaC1 a n d  
i n j ec t ed  i.p. in  a dose of 200 mg/kg .  The  con t ro l  g roup  
rece ived  t h e  co r r e spond ing  v o l u m e  of 0.9% NaC1. The  
an ima l s  were ki l led 3 h a f t e r  t he  in jec t ion .  Ser ine suE- 
h y d r a s e  was e x t r a c t e d  a n d  s e p a r a t e d  f rom ser ine  de- 
h y d r a t a s e  accord ing  to  t h e  K a s h i w a m a t a  and  Greenbe rg  
m e t h o d  8. T r y p s i n  was d issolved in  0.1 M tris-HC1 buf fe r  
p H  8.3 a n d  a d d e d  to t he  a l iquo t s  of e n z y m e  e x t r a c t  in  t he  
a m o u n t  of 0.5 y / m g  p ro te in .  S - a d e n o s y l m e t h i o n i n e  was 
d issolved in I-I~O a n d  a d d e d  to t h e  e n z y m e  of con t ro l  r a t  
l iver  in  t h e  a m o u n t  of 0.1 mic romol  per  m g  p ro te in .  
E n z y m e  h a d  been  p r e i n c u b a t e d  w i t h  S -adenosy lme th io -  
n ine  5 m i n  a t  37 ~ before  a d d i n g  t ryps in .  Af te r  i ncuba -  
t i on  a t  37~ t h e  a c t i v i t y  of ser ine su l fhydrase  was 
d e t e r m i n e d  b y  t he  p rocedu re  of S tep ien  a n d  P i en i azek  9. 
E n z y m e  a c t i v i t y  was expressed  in  nmoles  cys te ine  per  
m g  p ro t e in  pe r  h. P r o t e i n  was e s t i m a t e d  b y  t h e  m e t h o d  
of L o w r y  e t  al. t0. D L - e t h i o n i n e  a n d  S -adenosy lme th ion ine  
were o b t a i n e d  f rom Ca lb iochem while  t r y p s i n  was  
p u r c h a s e d  f rom Merck.  
Results and discussion. The  effect  of t r y p s i n  t r e a t m e n t  
on  L-ser ine  su l fhydrase  a c t i v i t y  is shown  in t he  figure.  
T r y p s i n  causes  a n  increase  in ser ine su l fhydrase  a c t i v i t y  
in  t he  l iver  e x t r a c t s  f rom i n t a c t  an imals .  On t he  c o n t r a r y ,  
w h e n  t r y p s i n  was i n c u b a t e d  w i t h  e n z y m e  e x t r a c t s  pre-  
p a r e d  f rom the  l iver  of t he  r a t s  which  h a d  rece ived  
DL-e th ion ine ,  a successive d i m i n u t i o n  in ser ine sulf- 
h y d r a s e  a c t i v i t y  was obse rved .  The  ac t ion  of S-adenosyl -  
m e t h i o n i n e  a n d  t r y p s i n  u p o n  ser ine su l fhydrase  levels is 
p r e sen t ed  in t he  t ab le .  I t  is e v i d e n t  f rom these  d a t a  
t h a t  S - a d e n o s y l m e t h i o n i n e  as wel l  as t r y p s i n  p roduce  a 
r e m a r k a b l e  rise in  ser ine su l fhydrase .  However ,  a d d i t i o n  
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