
4 - 70 EFFECTS OF ESTRADIOL AND PROGESTERONE ON THE ACTIVITIES OF TYROSIN 
AMINOTRANSFERASE AND ORNITHINE DECARBOXYLASE AND THE LEVELS OF 
IN THE LIVER AND MUSCLES OF RUMINANTS

A. K ru s te v
I n s t i t u t e  o f  M eat I n d u s t r y ,  S o f i a ,  B u lg a r ia

1 "tt
O r n i th in e  d e c a rb o x y la s e  a c t i v i t y  i s  enhanced  in  th e  l i v e r  a f t e r  t r e a tm e n t  v'rlr e ja te i  
t o t r o p i c  horm one ( 4 ) .  E nhanced o r n i t h i n e  d e c a rb o x y la s e  (OD) a c t i v i t y  can  
to  in d u c in g  g ro w th  by an  enhanced  s y n th e s i s  o f  p u t r e s c i n e ,  a  p ro d u c t  ° f  ? r \  0f  p*’°" 
d e c a r b o x y la t io n  and o f  th e  sp e rm id in e  form ed from  p u t r e s c in e  by th e  a d d i t i  gf ^
p y la m in e  from  th e  d e c a r b o x y la t io n  o f  S -a d e n o s y l m e th io n in e  ( 7 ) .  The a p p l* 0® oT> 
i n s u l i n ,  c o r t i s o l e ,  g lu c a g o n  and th y r o x in  i n  a d re n a le c to m iz e d  m ice s t im u la  
t i v i t y  ( 6 ,  7 ) .  M a l l e t t e  and E x ton  (4 )  d e m o n s tra te d  i n  v i t r o  i n s u l i n  the r
t h in e  d e c a rb o x y la s e  a c t i v i t y  by a c t i n g  d i r e c t l y  i n  th e  l i v e r  w ith  o r  w ithou  
se n c e  o f  amino a c id s  i n  th e  p e r f u s io n  medium. th®
E s tr o g e n ic  horm ones a r e  p ro n o u n ced  a n a b o l i t i c s  i n  ru m in a n ts .  The objective ^8ro»e 
p r e s e n t  s tu d y  was to  t e s t  th e  p o s s i b l e  d i r e c t  a c t i o n  o f  e s t r a d i o l  and p b°6  3fer&se 
on th e  en z y m a tic  a c t i v i t y  o f  o r n i t h i n e  d e c a rb o x y la s e  and ty r o s in e  a m in o tra n  
and on th e  q u a n t i t a t i v e  ch a n g es  o f  p r o t e i n  i n  l i v e r  and m u sc le s .
M a te r ia l  and M ethods i' fUS8'
The i n v e s t i g a t i o n s  w ere made u s in g  2 y e a r  o ld  c a s t r a t e d  ew es. The l i v e r  was P (2»?1 
in  s i t u  by a  r e c y c l i n g  medium o f  3000 ml by th e  m ethod d e s c r ib e d  by Mo r t  
The medium c o n s i s t e d  o f  h e p a r in iz e d  3heep  b lo o d  d i l u t e d  1:1 w ith  K reb s ^ mg o 
b u f f e r  and c o n ta in in g ,  p e r  100 m l, 0 ,6 7  g o f  h y d ro ly s e d  c a s e in e  (S ig m a), r i-^ o ^ .9, 
g lu c o s e ,  50 000 IU p e n i c i l l i n e ,  and 107 mg o f  s tr e p to m y c in e  s u l f a t e .  The n mg/1̂  
w ere added  a f t e r  10 min from  th e  b e g in n in g  i n  c o n c e n t r a t io n s  o f  100 and i  f

i e ce oi r
f o r  e s t r a d i o l ,  and 10 and 20 m g/m l f o r  p r o g e s te r o n e .  B e fo re  th e  s t a r t ,  a  J? r  o f ^  
l i v e r  was rem oved f o r  a  c o n t r o l  a n a l y s i s  from  L. in te r m e d iu s  h e p a t i ,  a t  1 J? r
f u s io n ,  from  1 . d e x te r  h e p a t i ,  an d  a t  3 h o u r s ,  from  1 . s i n i s t e r  h e p a t i ,  a i ^ce-c0^a 
th e  a n im a ls  w ere k i l l e d .  The p ie c e s  o f  l i v e r  w ere p v t  im m e d ia te ly  i n to  an ■ ^  Tfre 
b u f f e r  o f  0 ,0 5  M sodium  p h o s p h a te ,  and d iso d iu m  EDTA, 0 ,0 0 1  M, o f  a  pH o f  <> 30q
re m a in in g  l i v e r  t i s s u e  was hom ogenized  i n  4 vo lum es o f  phosphate-ED TA  buf*  ̂
g la s 3  h o m o g e n ize r. The hom ogenate was c e n t r i f u g e d  a t  10 000 x g f o r  20 min  ̂
and th e  s u p e r n a ta n t  was ta k e n  f o r  en z y m a tic  a n a ly s e s .  ef
O rn i th in e  d e c a rb o x y la s e  was d e te rm in e d  by th e  m ethod o f  R u s s e ll  and S ynder aSed 
by M a l l e t t e  end E xton  ( 5 ) .  I t 3  a c t i v i t y  was e x p re s s e d  i n  cp i n  th e  CO2 ^®ra n s f e^ t i '

y r o s in e  ”
and E x----  - - r e g/i

p -h y d ro x y -p h e n y l-p y ru v a te  p ro d u ce d  by 1 g  0 I . Vj af t ei 
e r  and th e  M. lo n g ,  d o r s i  m u sc le  was determ ine

oy m aj-ievve ena nxvon ) • ix s  a c v iv ix y  was e x p re s s e d  i n  cp i n  xne l rarig ic>
m in u te  by th e  enzyme p r e s e n t  i n  1 g o f  f r e s h  l i v e r  t i s s u e .  T y ro s in e  amin°'" I t 3 .% r 
(TAT) was d e te rm in e d  by R o s s e n 's  m ethod m o d if ie d  by M a l le t t e  and Bxton^ , ( U ; 9h i iV 
v i t y  was e x p re s s e d  i n  mmol p-J
t i s s u e / h o u r .  P r o t e i n  i n  l i v e r  ^  .... ..» ov»  ----------
K je l d a l .  . &ec ^ r e
The e f f e c t s  o f  e s t r a d i o l  and p r o g e s te r o n e  on th e  a c t i v i t i e s  o f  o r n i th in e  . we* 
l a s e  and ty r o s in e  a m in o tr a n s f e r a s e  and th e  l e v e l s  o f  l i v e r  and m u sc le  Pr0  ontr°-''i,,
t e s t e d  in  s.n e x p e r im e n t w ith  3 g ro u p s  each  o f  6 c a s t r a t e d  ew es: g ro u p  I | T exp®1̂ ^ 8

*vef8g ro u p  I I ,  e x p e r im e n ta l ,  t r e a t e d  w ith  50 mg o f  p r o g e s te r o n e ;  and
m e n ta l ,  t r e a t e d  w ith  60 mg o f  e s t r a d i o l  a f t e r  a  p r e l im in a r y  p re m e d ic a t io n  ^ ver  
u s in g  20 mg o f  p ro g e s te r o n e  p e r  d ay . On day 2 o f  th e  t r e a tm e n t ,  p ie c e s  °*hey ws*T0d 
rem oved by la p a ro to m y , and o f  th e  M. lo n g ,  d o r s i  m u sc le , by b io p s y ,  and **,' ¡¡[ein
t e s t e d  by th e  m ethods d e s c r ib e d  ab o v e . The r e s u l t s  w ere p r o c e s s e d  by Baro
o f  v a r i a t i o n  s t a t i s t i c s .
R e s u l t s  and D is c u s s io n ^
I t  i s  o b v io u s  from  th e  r e s u l t s  shown i n  T ab le  1, t h a t  e s t r a d i o l  t e s t e d r e&
d o se  (300 m g /m l) c a u se d  a s t a t i s t i c a l l y  d e m o n s tra te d  in c r e a s e  i n  TAT 
te r e d  a l r e a d y  a t  one h o u r  a f t e r  th e  i n f u s io n  ( p < 0 , 0 1 ) .  The lo w e r  e s t r a d i*  
r e s u l t e d  a l s o  i n  an in c r e a s e  i n  th e  a c t i v i t i e s  o f  th e  two enzymes w hich 
t i c a l l y  d e m o n s tra te d  o n ly  a t  3 h o u rs  from  th e  b e g in n in g  o f  i n f u s io n .  in
The lo w e r  p r o g e s te r o n e  dose  (10 m g /m l) d id  n o t  c a u se  d e m o n s tra te d  change j_ty
and OD a c t i v i t i e s .  The h ig h e r  dofee (20 m g /m l) s t im u la te d  r e l i a b l y  TAT b.o 
th r o u g h o u t th e  w hole i n v e s t i g a t i o n  p e r io d ,  w h ile  in  OD, a  s t a t i s t i c a l l y  
r a t e d  t r e n d  to w ard s  in c r e a s e  was o b s e rv e d . 0n Si'
The r e s u l t s  shown i n  T a b le  2 on th e  e f f e c t s  o f  e s t r a d i o l  and p r o g e s te r o n  t0  a 
OD a c t i v i t i e s  i n  th e  o rg a n ism s  o f  ewes a f t e r  a  s in g l e  a d m in i s t r a t i o n ,  P°



w

Table 1t
Changes i n  th e  a c t i v i t i e s  o f  o r n i t h i n e  d e c a rb o x y la s e  and ty r o s in e  am ino
t r a n s f e r a s e  i n  p e r f u s e d  ewe l i v e r

Ho, T y ro s in e  a m in o tr a n s f e r a s e  
N mmol/g d ry  m a t te r -1  x h ~ 1

C o n tro l  A f t e r  1 h A f t e r  3 h
ï o û ^ i o l
ÎO O 'C .^ 1 8 41 + 1 ,3  44+1,5
Pr, /■e/ml 8 42+ 1 ,8  54+1,3
°6sst-  .erone
'  2/011 6 4 0 ,2 + 1 ,1  41+2,1

6 42+1,3  58+ 1 ,8

49+ 1 ,2  
39+2,1

44+ 1 ,2
71+2,1

O rn i th in e  d e c a rb o x y la s e  
m m ol/g d ry  m a t te r -1  x h ~ 1
C o n tro l  A f t e r  1 h A f te r  3 h

44+1,3
84+ 1,6

46+1,4
42+1,5

46+ 1,5
98+2,1

48+2,1
46+ 1,8

78+ 1 ,4  
120+3,2

49+1,4
46+1,4

Changes i n  th e  a c t i v i t i e s  o f  t y r o s in e  a m in o tr a n s f e r a s e  and o r n i t h i n e  d e c a r 
b o x y la se  and i n  th e  l e v e l  o f  l i v e r  and m u sc le  p r o t e i n  a f t e r  a  s in g l e  t r e a t -

T y ro s in e  am ino
t r a n s f e r a s e  piimol/V 

*'1 d ry  m a t te r - " x  h-

O r n i th in e  d e c a r 
b o x y la se  , mmol/g 
d ry  m a t te r  x h -

L iv e r  p r o t e i n , M uscle p r o t e i n ,

C o n tro l  A f te r  
~— .— 2 d ay s

C o n tro l  A f te r  
2 d ay s

C o n tro l  A f te r
2 d ay s

C o n tro l  A f t e r  
2 d ay s

»
6 5 2 ,3 + 1 ,2  5 7 ,5 + 1 ,2 5 3 ,3 + 1 ,2  5 2 ,1 + 1 ,1 1 7 ,3 + 0 ,6  1 6 ,1 + 0 ,4 1 7 ,8 + 0 ,4  1 5 ,3 + 0 ,6

30¿ j^ a l
N gf s
f e > r
][j®Up 6 53,3+1,1 56 ,5+1,3  57 ,2+1,0  54 ,3+1,2 17,1+0,5 16,9+0,5 16,9+0,5 17,2+0,4

5^
6 5 1 ,1 + 1 ,0  6 5 ,6 + 1 ,2  5 7 ,5 + 1 ,1  9 2 ,6 + 1 ,6  1 6 ,9 + 0 ,4  1 9 ,5 + 0 ,3  1 7 ,1 + 0 ,4  1 3 ,2 + 0 ,5

i J t r j



• X Xl>g Oil®
n am ics o f  e s t r a d i o l  and p r o g e s te r o n e - in d u c e d  ch a n g es  i n  th e  enzym es c lo s e  to  w 
found  on t e s t i n g  them i n  s i t u .  ion i4
S u r g ic a l  i n t e r v e n t i o n  c a u s e s  a  d e m o n s tra te d  i n c r e a s e  i n  TAT a c t i v i t y  and re d u c t 
OD a c t i v i t y  w ith  a  n o n -d e m o n s tra te d  t r e n d  to w a rd s  a  r e d u c t io n  i n  l i v e r  and aiua?,,ani8|1l 
p r o t e i n  l e v e l s ,  w hich  ch a n g es  can  be e x p la in e d  by th e  s t r e s s  r e a c t i o n  o f  th e  ° 8 ^  
( K ru s te v ,  1 ) .  On t h i s  b ack g ro u n d , i t  i s  im p o s s ib le  to  d i f f e r e n t i a t e  th e  s in g l e 
m ent w ith  p r o g e s te r o n e  t e s t e d  i n  th e  d03e o f  50 mg i n  w hich  n e a r ly  th e  same re a  
i s  fo u n d  a3 i n  th e  c o n t r o l  g ro u p . The s i t u a t i o n  i s  th e  o p p o s i te  a f t e r  a  single .3.
ment w ith  e s t r a d i o l  i n  th e  d o se  o f  60 mg. I n  t h i s  c a s e ,  a  r e l i a b l e  in c r e a s e  I s j 
t e r e d  i n  TAT and OD a c t i v i t y  and i n  l i v e r  and m u sc le  p r o t e i n  l e v e l  (p * c0 ,0 5 )*  ¿uriOf 
The r e s u l t s  d e s c r ib e d  d e m o n s tra te  o r n i t h i n e  d e c a rb o x y la s e  a c t i v i t y  to  in c re a s e  
t r e a tm e n t  w ith  e s t r a d i o l  a f t e r  a  p r e l im in a r y  p r e m e d ic a t io n  w ith  p ro g e s te ro n e -  
I n c r e a s e  i s  accom pan ied  by an  a c t i v a t i o n  o f  t y r o s in e  a m in o t r a n s f e r a s e  and a  r l mecba' 1|\ 
th e  l e v e l  o f  p r o t e i n  i n  l i v e r  and m u sc le s . T h is  r e v e a l s  p a r t  o f  th e  in t im a te  v (* 
n ism  o f  th e  a n a b o l i t i c  a c t i o n  o f  e s t r o g e n ic  horm ones i n  ru m in a n ts  fo u n d  by h ru  
and some o th e r s .
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«’ll B
y B e n m e m e  npoH3BOflCTBa mhce h pa3BHTne MHCoo(5pa6aTUBa¿omeí? npoMHnweHHOc 

BeHrpnn, cnocoficTBOBajio OflHOBpeMeHHOMy pacmHpeamo axcnopTa yfiofinoro MHca, ^
Byio ouepa^b 3a cueT ójiaropo^Horo MHca KpynHoro poraToro CKOTa, T.e. KycKQ“  ̂
$aópnKaTOB, Hanp., noppHOHHue KycKH a jih  KyjiwHapHoft ofipafioTKH. ilapawieJibHo k01 
npmiDIOCb H3MeHHTb TeXHOJIOrHIO np0H3B0flCTBa OÓUUHHX MHCHHX IipOflyKTOB (kOJIO» ^ 0. ^4 
ueHHhie KOJióacbi, h T .f l.) . B CBH3H c HexBaTKofl Maca nepBoro copTa bcs waW® 
BOSHHKaTb HeofixOflHMOCTb 3aMeHHTb TOBFJKbe MHCO CBHHHHOÍÍ HJIH flpyPHMH 
M3roTOBJieHnn M3flejinH H3 Maca. HeM36e*HUM cTano npHueHeHHe BemecTB M B ^  
KOHCHCTeHIJHH KOHeUHOrO npOflyKTa. neKifln

Jlflñ yjiymiiñHHH KauecTBa roTOBbix H3flejmíl b Bearprnt bbsah o6 H3 aT8JibHy» 
nHTaTejibHOfi qeHHOCTH npoflyKTOB (Ha ocHOBaHHH XHMHuecKoro cocTaBa - tíeJiKa»
BOflbi). B to we Bpewa coaepwaHHe fleficTBHTejibHO ycBoaeMoro óejiKa u e n n e v c n  ^ 0nbBV 
MOCTH OT HCnOJIb3yeM0rO CbipbH. OcofieHHO BaWHHM HBJIfieTCH fleKJiapHpOBaHHe n»T 
UbHHOCTH CejilKa npM H3P0T0BJI6HHH fleUI8BbIX npOflyKTOB.

Uejibio Hanieti paÓOTu Ha ocHOBaHHH cxasaHHoro Bume «Bimocb cjie^yiomee: ^ o '

- OnpefleaeHHe h cpaBHHTejibHaa oqeHKa nHTaTejzbHOfl peHHocTH 6e;iKOB Mflca
Topux cytínponyKTOB pobb^hhu h cbhhhhu; *eAaii!oi*

- McciieflOBaHHe nHTareabHoñ peHHOcTH 06jikob MOfleubHoa CMecw cbhhhhu "HllTe4bil 
c qejibio ycTaHOBAeHHH xapaKTepa fleñcTBHH wejiaTHHa, b KaueoTBe coeflU"
TKBHH CBHHHHU;
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