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exper iments  wi th  unadenyly la ted  enzyme (data no t  
shown) indica ted  only 1 T N S / s u b u n i t  in each t y p e  of site 
and much  lower overal l  enhancement  of T N S  fluores- 
cence. Thus, adenyly la t ion  appears  to resul t  in increased 
exposure of apolar  b inding area. This m a y  correlate  wi th  
decreased s tab i l i ty  of the  prote in  and enhanced sensi t iv i ty  
to feedback modif iers  known to occur upon adenyla-  
t ion 2-5. 
Fluorescence polar izat ion studies. Wi tho l t  and Brand  14 
have  demons t ra t ed  t h a t  f luorescence polar izat ion tech-  
niques allow one to dis t inguish among  3 dis t inct  modes 
of f luorophor  binding to ell ipsodal macromolecules .  
Normal ized  Perr in  plots for each are unique,  and respond 
charac ter i s t ica l ly  to changes in exc i ta t ion  wave leng th :  
Class I, exci ted s ta te  dipoles of the  I luorophor  are fixed 
and symmet r i ca l ly  or iented re la t ive  to the  axis of ro ta t ion  
of the  ell ipsoidal p ro te in ;  Class I I  f luorophor  dipoles are 
fixed bu t  r a n d o m l y  or iented ; Class I I I ,  cova len t ly  bound  
f luorophor  ro ta tes  rapidly  and freely.  
F igure  2 shows normal ized Perr in  plots  for T N S  bound 
to g lu tamine  synthe tase  (Eii).  As one increases the  T N S  
from 10 .5 to 10-~ M (and T N S  bound / subun i t  f rom 1 to 3) 
the  curve  shape changes s l ight ly bu t  remains  qua l i t a t ive ly  
the  same. Comparison to Wi tho l t  and Brand ' s  14 model  
schemes seem to suggest  Class I - type  binding wi th  higher  
levels of T N S  causing some changes in the  angle be tween 
f luorophor  dipole and the  ell ipsoidal macromolecule  
ro ta t iona l  axis. The  pa t t e rn  response to exc i ta t ion  
wave leng th  (4) is also typ ica l  of Class I binding.  The  ra te  

of d isp lacement  of T N S  from the  enzyme surface by  
substra tes  or  modifiers  is re la t ive ly  slow (tl/2 _~ 1 min), 
and  this  argues agains t  any  Class I I I - t y p e  binding.  
W h e n  polar izat ion was observed a t  t = 0 wi th  subsatu-  
ra t ing  (10 -5 M) TNS,  the  pa t t e rn  is more like t h a t  ex-  
pected  for Class I I  binding.  Thus,  the  association of T N S  
molecules wi th  enzyme m a y  involve  a t ime-dependen t  
t rans i t ion  f rom a somewha t  disordered s ta te  to  a more  
order ly  one. A t  sa tura t ing  levels of T N S  (10-* M) how- 
ever,  a t  t = 0 the  dye appears  to bind immed ia t e ly  in an 
ordered manner .  Final ly ,  in figure 3, the  normal ized 
Perr in  plots  for a f luorophor  wi th  a much  longer exci ted 
l ifet ime, pyrene  b u t y r a t e  (r > 100 ns I~, 18) are also typi -  
cal of pa t t e rns  for symmet r i ca l  t luorophor  b inding 
(Class I). 
Conclusion. The present  evidence indicates t ha t  or ienta-  
t ion of the  exci ted s ta te  dipole of the  bound dyes, 
re la t ive  to  the  axis of ro ta t ion  oI the  oblate  ellipsoid of 
E.  coli g lu tamine  synthetase,  is regular  and symmetr ica l .  
This  in turn,  m a y  be of significance in the  mechanisms  
of regula t ion of this h ighly  complex  key enzyme 2-5, s, 19, 
i.e., spat ia l  order ing of modif ier  sites. 
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Summary, The levels of hepat ic  threonine  dehydra tase  and t r y p t o p h a n  pyrrolase are e levated in 5% tyrosine-fed rats,  
and these increases are dependen t  on the  d ie ta ry  tyrosine level. Expe r imen t s  wi th  R N A  and prote in  synthesis  inhibi tors  
indicate  t h a t  the  appearance  of these new enzyme act ivi t ies  are dependen t  on concomi tan t  new prote in  synthesis  and 
the  inducer  operates  a t  a t ranscr ip t iona l  level. 

Threonine  supp lementa t ion  has an a l levia t ing  effect on 
tyrosine tox ic i ty  in re la t ion to  growth  depression and 
onset  of toxic  symptoms  x-3. Hepa t i c  tyros ine  t rans-  
aminase  is increased in ty ro tox ic  rats  developed by  
excess tyros ine  feeding 4-e. 7While s tudy ing  the  effect of 
threonine  supp lementa t ion  on tyrosine toxici ty ,  i t  has 
been observed t h a t  besides tyrosine t ransaminase ,  the  
ac t iv i ty  of threonine  dehydra tase  is also increased in 
tyrosine-fed ra t sL  
In  this  paper ,  there  is evidence t h a t  the  levels of threonine  
dehydra tase  and t r y p t o p h a n  pyrolase  are e leva ted  in 
excess tyrosine-fed rats,  and the  act ivi t ies  are inhibi ted 
by  admin is t ra t ion  of inhibi tors  of R N A  and prote in  
synthesis  e.g. ac t inomycin  D, pu romyc in  and cyclo- 
heximide.  
Materials and methods. Weanl ing  albino (Hol tzman  strain) 
rats,  weighing 25-40 g were used in these exper iments .  
A basal  diet  conta in ing  9% casein was prepared  according 
to Benton  et  al. 8. In  order  to develop tyrosine toxici ty ,  
L- tyros ine  (3% or 5%) was added to the  basal  diet  a t  the  
expense of equ iva len t  a m o u n t  of starch. Animals  were 
kep t  in t empera tu re  and l ight  control led room. For  the  
induc t ion  exper iments ,  ra ts  kep t  on tyrc0sine diet  were 
kil led a t  different  t imes  by  cervical  dis locat ion and the  

act ivi t ies  of hepat ic  threonine  dehydra tase  and t ryp to -  
phan  pyrrolase  were de te rmined  by  the  me thod  of B o t t o m -  
ley et  al. 9 and of K n o x  et  al. 1~ Pro te in  was measured by  
the  me thod  of Lowry  et  al. 11. At  0 h, ac t inomycin  D 
(50 ~g/100 g b.wt) or cyc loheximide  (0.5 mg/100 g b.wt) 
or puromycin  was (3.5 rag/100 g b.wt) was adminis tered  
in t raper i tonea l ly  to t he  ra ts  fed on ei ther tyros ine  
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Effect of actinomycin D, puromycin, cycloheximide on the induction of threonine dehydratase and tryptophan pyrrolase in 5% tyrosine fed 
rats 

Dietary Treatment Specific activity of Inhibition (%) Specific activity Inhibition (%) 
supplementation threonine dehydratase tryptophan pyrrolase 

- - 1 . 5 0  ~ 0 . 2  _ 4 . 4  4 -  1 . 4  - 

5% tyrosine - 4.33 4- 0.2* - 9.3 4- 1.2" - 

5% tyrosine Actinomycin D 1.63 4- 0.2 95.5 4.71 • 1.2 94.4 
(50 [zg/100 g b. wt) 

5% tyrosine Puromycin 1.78 4- 0.2 90 5.15 4- 1.3 85 
(3.5 mg/100 g b. wt) 

5% tyrosine Cycloheximide 1.71 4- 0.2 92.6 4.81 4- 1.1 91 
(0.5 rag/100 g b. wt) 

At zero time each inhibitor was administered to 1 group of tyrosine-fed rats and another group of tyrosine-fed rats received no injection. 
The same treatment was done in control group also. At 16 h, after the administration of antibiotic, rats were killed and the enzyme activities 
in the cell extract were determined. Enzyme activity is expressed as mentioned in the figure. There is no change in both the enzyme activities 
in control rats after the treatment with antibiotic (not presented in the table). * The results are expressed as -4- SEM of et least 8 different 
experiments of each group containing 4 rats and it significantly differs from control value, p < 0.001. 

con ta in ing  die t  or basal  diet .  Saline solut ion was in jec ted  
to the  cont ro l  rats .  Af te r  16 h, r a t s  were killed and  the  
level of l iver  th reon ine  dehyd ra t a se  and  t r y p t a p h a n  
pyrrolase  were de te rmined .  
Results  and  discussion. The act ivi t ies  of th reon ine  de- 
h y d r a t a s e  and  t r y p t o p h a n  pyrrolase  in l ivers of excess 
ty ros ine- fed  ra t s  are shown  in t he  figure. I t  is ev iden t  
t h a t  t he  ac t iv i t ies  of these  2 enzymes  are s ignif icant ly  
increased w i t h  increasing the  level of d ie t a ry  tyros ine .  
Af te r  hav ing  the  expe r imen ta l  diet,  the  level of these  
enzymes  reaches  m a x i m u m  a t  16 h and  t h e n  i t  s t a r t s  to  
decline. To f ind out  the  mechan i sm of s t imula t ion  in the  
ac t iv i t ies  of th reon ine  d e h y d r a t a s e  and  t r y p t o p h a n  
pyrrolase ,  several  inhib i tors  of R N A  and  pro te in  syn thes i s  
were t e s t ed  (table). The induc t ion  of t r y p t o p h a n  pyr ro-  
lase and  th reon ine  dehydrase  in 5% tyros ine- fed  ra ts  
requires  con t inuous  p ro te in  syn thes i s  and  is p r e v e n t e d  if 
cyc loheximide  (0.5 mg/100 g b. wt) or pu romyc in  (3.5 mg/  
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Activities of hepatic threonine dehydratase and tryptophan pyrro- 
lase in 3% or 5% tyrosine fed rats. Specific activity of threonine 
dehydratase (O--�9 9% casein, I - - I ,  3% tyrosine, A--A, 5% tyro- 
sine) is expressed as [zmoles of ~-ketobutyrie acid formed]30 min]mg 
of protein at 37 ~ under the assay condition. Specific activity of 
tryptophan pyrrolase (Q---O, 9% casein, ix---&,  3% tyrosine, 
[ ] - - - [ ] ,  5% tyrosine) is expressed as [xmoles of kynurenine formed 
/h/mg of protein at 37 ~ under the assay condition. 

100 g b .wt )  is in jec ted  to  the  ra t s  a t  0 h of the  expe r imen t  
(at a dose which is effect ive to s top  pro te in  synthesis) .  
Fur the r ,  admin i s t r a t i on  of cyc loheximide  at  any  t ime 
af ter  the  beginning  of induc t ion  p r ev en t s  any  fu r ther  
increase in enzyme  ac t iv i ty  and  causes i t  to level off 
(K. Da t t a ,  unpub l i shed  work). This resul t  suggests  t h a t  
t he  induc t ion  involves new pro te in  synthes is  and t h a t  the  
induc t ion  does no t  func t ion  by  s imply  conver t ing  a pre- 
cursor of t he  enzyme in to  an act ive form. 
Ac t inomyc in  D is a p o t e n t  inh ib i to r  of R N A  biosynthes is  
and  has  been  used to  analyse  the  mechan i sm of regulat ion 
of p ro te in  b iosynthes is  in m a n y  sys tems.  Admin i s t r a t i on  
of ac t inomycin  D (at a dose of 50 [zg/100 g b .w t )  also 
p r ev en t s  t he  increase of th reon ine  d e h y d r a t a s e  and  t r y p to -  
p h a n  pyrrolase.  Tomkins  e t  al. 1~ r epo r t ed  a paradoxica l  
increase in enzyme concen t r a t ion  in t he  presence  of 
ac t inomyc in  D for inducible  ty ros ine  amino t rans fe rase  in 
cul tured  hepatomacel l s .  A p h e n o m e n o n  somet imes  ter -  
med  ' super induc t ion '  is r a the r  f r equen t ly  observed in 
o the r  eukaryot ic  cells 13. In  t he  p re sen t  s tudy,  no such 
' super induc t ion '  was observed  for th reon ine  dehydra t a se  
and  t r y p t o p h a n  pyrro lase  in t he  presence  of ac t inomycin  
D. All these  f indings suggest  t h a t  t he  induc t ion  of 
th reon ine  dehyd ra t a se  and  t r y p t o p h a n  pyrrolase  involve 
induced  syn thes i s  of specific m R N A s  and  possibly se- 
lect ive p romot ion  of gene t r ansc r ip t ion  b y  the  inducer.  
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