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Effects  of Porc ine  f l -L ipo trop ic  H o r m o n e  on Lipid M e t a b o l i s m  

The so-called fl- and  y- l ipotropic  hormones  isolated by  
LI and  co-workers  f rom sheep and  bovine  p i tu i t a ry  l-a 
were chemical ly  the  mos t  p ro found ly  character is t ic  
pep t ides  of p i tu i t a ry  exhib i t ing  specific lipid mobil izing 
effect.  Recent ly ,  a po lypep t ide  isolated f rom porcine 
p i t u i t a ry  by  us was found  to be an analogue of the  
fl-l ipotropic ho rmone  (fl-LPH) of sheep and bovine  origin 
based on its behaviour  in the  course of the  pur i f ica t ion 
process,  its molecular  weigh t  and  e lec t rophore t ic  mo- 
b i l i ty ;  in its amino acid composi t ion,  however ,  some 
sl ight  species differences could be es tabl ished 4. 

The ques t ion  arises w h e t h e r  the  in v i t ro  l ipolyt ic  
ac t iv i ty  of porcine f l -LPH is also s imilar ly d e p e n d e n t  on 
the  species character is t ics  of the  t a rge t  t issue as descr ibed 
for sheep and bov ine /~ -LPH 9, 5. Fur the rmore ,  the  in vivo 
ac t iv i ty  of f i -LPH in d i f fe rent  species was s tudied  as 
well, since re levant  da t a  are no t  available.  

In  v i t ro  l ipolyt ic  ac t iv i ty  was measured  in the  epi- 
d idyma l  fat  pads  of ra t s  and  the  re t roper i toneale  adipose 
t issue of rabb i t s  fed a s t anda rd  l abora to ry  diet.  150-200 mg 
pieces of adipose t issue were shaken  aerobical ly in Krebs-  
Hense le i t  phospha t e  buffer  con ta in ing  3% a lbumin  a t  
37 ~ for 1 h in the  presence  of po rc ine /5 -LPH at  concen-  
t r a t ions  ranging be tween  10 -3 and 102 txg/ml. Af te r  
homogen iza t ion  the  free f a t t y  acid con ten t  of the  incu- 
b a t e d  fa t  pieces was de t e rmined  according to  DOLE and 
MEINERTZ 6. 

The changes  in l ipolysis in func t ion  of pep t id  concen- 
t r a t i on  compared  to controls  are p resen ted  in Figure 1. 
As can be seen, ~ -LPH s t imula ted  the  l ipolysis m u c h  
more  effect ively in r abb i t  adipose t issue t h a n  in rat.  
The ex t rapo la ted  min imal  effective concent ra t ions  were 
5 • 10 -3 ~g/ml and 2 • 10 ~g/ml, respect ively.  Thus, the  
species character is t ics  of in v i t ro  l ipolytic ac t iv i ty  of 
porc ine  f l -LPH are similar  to those  of ovine and bovine 
fl-LPH. 

The species character is t ics  of f l -LPH can also be dem-  
ons t r a t ed  in vivo when  compar ing  the  effects on serum 
F F A  in various species. The pep t ide  was adminis te red  
i.v. in doses of 3-1000 ~g/kg and  1 h la ter  the  serum 
F F A  levels 6 were de te rmined .  The h ighes t  increase of 
se rum F F A  level - in accordance  wi th  in v i t ro  results  - 
was observed  in rabb i t s ;  in th is  species a s ignif icant  
effect  could be ob ta ined  by  doses as low as 3 ~g/kg 
(Figure 2). In  contras t ,  even a dose of 1000 ~g/kg proved  
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to be ineffect ive in dogs, mice and  rats.  In  guinea-pigs 
a 100 ~g/kg dose produced  a s ignif icant  serum F F A  
increasing effect. Porcine /3-LPH was adminis te red  also 
for pigs. Af ter  a dose of 100 ~xg/kg in one pig the  serum 
F F A  level rose f rom 0.20 meqv/1000 ml to  0.72 m e q v /  
1000 ml and  in ano the r  the  respect ive  values were 0.11 
and  0.65 meqv/1000 ml. In  contro l  pigs and  in one which  
was given 10 ~g/kg only, no changes  of se rum F F A  levels 
could be observed.  

The fac t  t h a t  t he  porcine f i -LPH was  found  to  have  
ac t iv i ty  in pigs also, seems to  be of in te res t  since th is  
species is re la t ively  res i s tan t  to l ipolytic effects 7. 

The effects  of porcine f l -LPH on lipid metabo l i sm were 
inves t iga ted  in more  detai l  in r abb i t s  which  p resen ted  
the  h ighes t  sensi t ivi ty .  Various doses of f i-LPH were 
admin is te red  i.v. and  s.c. (Figure 2). Dose-response rela- 
t ionship  was found  af ter  bo th  ways  of appl ica t ion;  fol- 
lowing i.v. admin i s t r a t ion  the  effect  las ted for 3 h, while 
af ter  s.c. in ject ion it pers is ted for abou t  6 h. Generally, 
a h igher  dose resul ted in a longer effect ;  however;  a f ter  
18 h no change could be observed  in se rum F F A  level 
a t  any dose. The blood sugar s, serum tr iglyceride 9, to ta l  
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Fig. 1. Effect of porcine fl-LPH on lipolysis in vitro. Abscisse: 
concentrations of fl-LPH in txg/inl, ordinate: changes in rate of 
lipolysis in ~zeqv FFA/g adipose tissue, h. For further details see text. 

Fig. 2. Effect of porcine fl-LPH on serum FFA level in rabbits 
after i.v. and s.c. administration. Abseisse: time in hours following 
administration, ordinate : changes of serum FFA levelin meqv[1000 ml 
serum, For further details see text. 
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choles teroN ~ a n d  phospho l ip id  n levels d id  n o t  show a n y  
s ign i f ican t  change  in a pe r iod  of 18 h a f t e r  t h e  t r e a t m e n t  
w i t h  a 100 lzg/kg s.c. dose. The  b lood  t o t a l  k e t o n e  
bodies  1~ increased  f rom 0.20 ~ 0.03 rag/100 ml  p r e t r ea t -  
m e n t  level  to  1.00 4- 0.20 rag/100 ml  6 h a f t e r  t r e a t m e n t .  
A t  th i s  t i m e  t h e  t r ig lycer ide  c o n t e n t s  of l iver  and  h e a r t  
musc le  were e levated ,  as well, b y  92 a n d  50% (p < 0.01), 
respect ively ,  c o m p a r e d  w i t h  controls .  T he  choles terol  and  
phospho l i p id  c o n t e n t s  of these  o rgans  did  no t  change  
s igni f icant ly .  

This  in v ivo  effects of porc ine  f i -LPH are closely s imi lar  
to  those  of t he  p rev ious ly  i so la ted  l ipolyt ic  f rac t ions  of 
porc ine  p i tu i t a ry ,  the  f r ac t ion  H lZ a n d  t he  p e p t i d  I and  
I114. These  po lypept ides ,  however ,  are unl ike  the  porc ine  
f l -LPH rega rd ing  the i r  molecu la r  we igh t  and  o the r  chem-  
ical charac ter i s t ics .  The  a p p a r e n t  fa i lure  of f l -LPH to 
exe r t  a se rum t r ig lycer ide  e n h a n c i n g  effect  as descr ibed  
for t he  a b o v e - m e n t i o n e d  pep t ides  can  be  a t t r i b u t e d  to  
the  low doses appl ied  in our  exper imentsT.  

Zusammen/assung .  Es wird  gezeigt,  dass  e in  aus  
S c h w e i n e h y p o p h y s e n  gewonnenes  l ipo t ropes  H o r m o n  

(fl-LPH), in v i t ro  u n d  in v ivo  bei  v e r s c h i e d e n e n  T i e r a r t e n  
u n t e r s u c h t ,  eine E r h 6 h u n g  der  L ipolyse  herbe i f i ih r t .  Die 
W i r k u n g  war  deu t l i ch  be i  K a n i n c h e n ,  M e e r s c h w e i n c h e n  
u n d  Schweinen,  wXhrend be i  H u n d e n ,  R a t t e n  u n d  Mgusen  
ke ine  l ipo ly t i sche  W i r k u n g  nachzuwe i sen  war.  
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Studies  on D N A  M e t h y l a s e  Act iv i ty  in M a m m a l i a n  T i s s u e  

I t  has  been  p rev ious ly  d e m o n s t r a t e d  t h a t  the  5-methyl -  
cy tos ine  in D N A  of m a m m a l i a n  t i ssues  is acqu i red  b y  
the  e n z y m a t i c  m e t h y l a t i o n  of t he  p re fo rmed  polynucleo-  
t ide  1. This  concurs  w i t h  t he  or igin of t he  m e t h y l a t e d  
bases (6 -me thy laden ine  and  5-methylcy tos ine)  in t he  
D N A  of mic rob ia l  or igin ~,a. T he  D N A  m e t h y l a s e  of 
m a m m a l i a n  t issues was shown  to be localized in an  insol- 
uble  nuc lea r  sub f r ac t i on  in r a t  t i ssues  1 and  in Krebs  I I  
asci tes  t u m o r  4. I t  has  also been  ident i f ied  as a nuc lea r  
e n z y m e  in H e L a  cells 5. Recent ly ,  KALOUSEK and  MORRIS 6 
employed  the  exac t  p rocedure  of SHEID et  al. 1, and  con- 
f i rmed  t he  obse rva t i ons  of these  a u t h o r s  w i th  spleen. 
However ,  t h e y  found  lower enzyme  a c t i v i t y  in r a t  liver. 
This  m a y  be a t t r i b u t e d  to  the  l ab i l i ty  of t he  l iver  enzyme,  
and  the  g rea t e r  diff icul t ies  in  e x t r a c t i n g  and  sepa ra t i ng  
i t  f rom inhibi tor (s )  in l iver  nuclei  1. 

A modi f i ca t ion  of the  D N A  m e t h y l a s e  i so la t ion  and  
some p roper t i e s  of t he  e n z y m e  in r a t  l iver  and  R e u b e r  
m i n i m a l  dev i a t i on  h e p a t o m a  nuclei  is r epo r t ed  in th i s  
c o m m u n i c a t i o n .  

Materials  and methods. S a l m o n  tes t i s  D N A  was pur-  
chased  f rom the  W o r t h i n g t o n  Biochemica l  Corp. The  
ac t ive  m e t h y l  donor  ( m e t h y l  14C)-S-adenosylmethionine,  
was  o b t a i n e d  f rom t he  New E n g l a n d  Nuc lea r  Corpora-  
t ion.  H o l t z m a n  and  A • C male  r a t s  (120-150 g) were 
used in all of t he  expe r imen t s .  The  R e u b e r  H-35 t u m o r  
was t r a n s p l a n t e d  i.p. eve ry  m o n t h  in to  the  A • C rats .  
R a d i o a c t i v i t y  was d e t e r m i n e d  in a Nuc lea r  Chicago low 
background ,  end-window,  gas-flow counter .  P r o t e in  was 
assayed  b y  t h e  m e t h o d  of LOWRY et  al.L Deionized 
w a t e r  was used t h r o u g h o u t  all of t he  expe r imen t s ,  and  
all m a n i p u l a t i o n s  of t he  r a t  t issues were pe r fo rmed  a t  4 ~ 

Fou r  g rams  of l iver  or h e p a t o m a  was homogen ized  b y  
h a n d  w i t h  a loosely f i t t i ng  T en  Broeck  hom ogen i ze r  in 
15 ml  of 0 . 2 5 M  sucrose-1 • 10 a M  E D T A .  T he  nuc lea r  
f rac t ion  was isola ted a n d  washed  in th i s  media ,  t h e n  
pur i f ied  and  s u b f r a c t i o n a t e d  b y  a p rocedure  descr ibed in 
a n  earl ier  p a p e r  1. The  on ly  mod i f i ca t ion  in t he  subfrac-  
t i o n a t i o n  was the  omiss ion  of m a g n e s i u m  f rom all of t he  
e x t r a c t i o n  solut ions.  E n z y m e  assays  were pe r fo rmed  im- 

m e d i a t e l y  a f te r  t he  nuc lea r  e x t r a c t s  were p repa red .  The  
i n c u b a t i o n  m i x t u r e  of 3 4 ml  cons i s ted  of 2 ml  of 0 . 0 2 M  
Tris  (pH 8.9), 0.02 ml  (10 ~xg) of RNase ,  0.25 ml  of 
f reshly  p r e p a r e d  g l u t a t h i o n e  (2 ~zmoles), 0 . 1 - 0 . 8 m l  of 
e n z y m e  e x t r a c t  ( 0 . 2 5 - 2 m g  prote in) ,  a n d  a m m o n i u m  
ace t a t e  where  ind ica ted .  Af te r  15 m i n  of i n c u b a t i o n  a t  
38 ~ 0.02 ml  (0.2 ~C) of (methy lA4C)-S-adenosy lmeth io -  
n ine  was added  and  t he  m i x t u r e s  r e i n c u b a t e d  for 1 h 
a t  38~ S a t u r a t i o n  levels of 14C i n c o r p o r a t i o n  in to  
DNA,  and  c h r o m a t o g r a p h i c  i den t i f i ca t ion  of t he  enzy-  
ma t i ca l l y  syn thes i zed  m e t h y l a t e d  base  was accompl i shed  
essent ia l ly  by  t he  p rocedures  descr ibed  by  SuEI1) et  al. 1. 

Results. The  Tab le  depic t s  t he  effect  of v a r y i n g  con- 
c e n t r a t i o n s  of E D T A  used for the  i so la t ion  of t he  nuc lea r  
f r ac t ion  on  D N A  m e t h y l a s e  ac t iv i ty ,  a n d  t he  cor respond-  
ing e n z y m e  b l a n k  va lues  which  cons is t s  of e n z y m e  e x t r a c t  
plus  r ad ioac t ive  m e t h y l  donor  m i n u s  DNA.  Nucle i  iso- 
l a t ed  f rom so lu t ions  c o n t a i n i n g  low a m o u n t s  oi E D T A  
h a v e  as m u c h  e n z y m e  a c t i v i t y  as nucle i  i so la ted  I ron ,  
so lu t ions  w i t h  h igher  q u a n t i t i e s  of E D T A .  However ,  t he  
e n z y m e  b l a n k  va lues  are m a r k e d l y  increased.  E D T A  
added  d i rec t ly  to  t he  assay  i n c u b a t i o n  m i x t u r e  h a d  no  
effect  on  t he  e n z y m e  ac t iv i ty .  

F igures  1A a n d  1B i l lus t r a t e  t he  effect  of a m m o n i u m  
ions on  D N A  m e t h y l a s e  ac t i v i t y  in t he  n o r m a l  H o l t z m a n  
r a t  l iver  a n d  R e u b e r  h e p a t o m a  nuc lea r  sub f r ac t i ons  
respect ively .  The  a d d i t i o n  of 0 . 1 5 M  a m m o n i u m  to  t he  
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