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Seminary--Previously we reposed that administration of lipopolysaechafidc (LPS) to mice 
increased the hepatic levels of pu~escine (PUT) and N~-acetylspermidine (N~-acetyl-SPD). In 
the current ~ud% we examined the ~ v~o effects of some steroid hormones on the 
LPShnduced increase in PUT and N~-acetyl-SPD. Corfieosteronc, hydroeortisone and 
dexamcthasone suppressed the LPS-induced increase in PUT and N~-acetyl-SPD in mouse 
~ver in a dose-dependent manner, dexamethasone being the mo~ effective among them. On 
the other hand, ecotone and oe~radiol-17~ enhanced the LPS-induced increase in PUT and 
N~acetyl-SPD in a dose-dependent manner. Oes~adiol-17~ and 16#~thyl-oestradiol, as an 
inactive ocstradiol isomer and an anfioe~rogen, respective~, likewise enhanced the increase 
in PUT and N~-acetyI-SPD concentrations induced by LP~ 16~-hydroxy-oes~adiol (oestfiol), 
16~-hydroxyestrone, 2-hydroxyoestradiol, 2-hydroxyoe~rone, progesmronc, testosterone, 
diethylstilboestrol and nonsteroidal anfioestrogcns such as t a m o ~ n  and nafofidinc had no 
effect on the incrcas~ Oe~radiol-17~ enhanced and co~icosterone had tittle effect on the 
carbon mtrachlofideAndueed increase in PUT and Nt-acctyl-SPD. These rcsul~ suggest that 
glucocorticoids suppress the increase by preventing the iramunolo~cfl injury by Kupffer cel~ 
on hepatocy~s and that the stimulatory effect of oe~rogens may not be assoc~d  with thdr 
oeflrogenic acfi~fies mediated by the oestrogen receptor sy~em. 

INTRODUCTION 

Lipopolysacchafide (LPS) ~ known to induce 
hepatic damage under various expefiment~ 
conditions [1]. Since LPS acfiva~s macrophages 
to produce oxygen radica~ ~ vitro [2], LPS- 
induced hepatic damage may be due to the 
increase in oxygen radica~ released ~om 
Kupffer cel~ ~ v~o  [1, ~. Parmaeoloocfl  doses 
of steroid~ especially glucocorticoids and 
oestrogens, attenuate the tof idty of LPS treat- 
ment. In faeL Oueoeo~icoids have been shown 
to prolong the surv~fl  of patien~ and expe~ 
iment~ animfls with endotofin shock [4, ~. 
Glucoco~icoids suppress the oxygen radical 
release from macrophages [6, ~ and this effect 
may be involved in the suppre~ion of LPS 
tofioty. On the other hand, oes~ogens induce 
immunosuppresfion by inhi~fing intedeukin-2 
production ~om splenic ~mphocytes [8], with- 
out decreafing superofide generation by poly- 
morphonuelear ~ukocytes ~]. 

*To whom correspondence should be addressed. 

LPS induces an increase in putresdne (PUT) 
and Nl-acetyl-spermidine (Nl-acetyl-SPD) in 
mouse fiver ~ v~o [10, 11], while in primary 
culture of adult rat hepatocyte~ it has tittle 
effect on polyamine concen~ations ~ vitro [3]. 
These results raise the possibitty that the accel- 
erated retroconverfion of polyamines after ad- 
ministration of LPS ~ v~o ~ associated with the 
activation of immunoreactive cells, especially 
Kupffer cells. We thought it of intere~ to 
investigate the correlation between polyamine 
metabolism and steroid hormones. The purpose 
of this study was to test the effects of glucocor- 
ficoid~ oes~ogens and anfioe~rogens on the 
LPS-induced increase in PUT and NI-acetyl - 
SPD. 

EXPERIMENTAL 

A n i m a b  and t rea tmen~ 

Seven-week-~d male ddY mice were kept ~ 
standard ~astic cages and allowed free access to 
a usufl ~e t  before admi~stration of LPS and 
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Tab~ 1. Eff~¢ of ~ucoco~co~s on ~¢ hepatic l~eh of PUT and N La~tyl-SPD ~ mi~ treated 
w i ~  or ~thout LPS 

Polya~n~ (nmol/mg D N ~  

No. PUT SPD SPM 

Con~ol II ~ 5 ± ~ 6  476± I1 599± 19 
LPS 18 20.0± 1.~ 537±21 583± 17 
LPS + co~icost~one 

~0 ~mol) 17 1~0± 1.1 b 464±18 553±19 
~5#mol) 10 1~8± I~  456±22 501 ± 15 
~#mol)  8 20.1 ± 1.3 563 ±28 584± 12 

LPS + dexame~asone ~ # mot) 18 1~0 ± 1.1 b 464±24 519±19 
LPS + hydrncorfisone (50 #tool) 10 1~9 ± Z I  414±28 478±12 
Corficosterone (50 ~moD 9 ~7 ± ~6 529 ± 25 658 ± 21 
Dexamethasone (50 ~mol) 12 %4 ± 1 • 542 ± 45 629 ± 36 
Hydrocorti$one (50 g tool) 11 ~ 1 ± ~ 9  498±46 641±47 

A~ty |~PD 

2~ ± ~3 
1~5 ± Z ~  

• 7 ± ~ 
1 ~  ± l~  
1&9±~3 
~l  ± I .~  
~3 ± l .~  
I ~ ± ~ 5  
~0±~4 
~0±~7 

Each stero~ ( ~  gmolA~ wa~ admi~stered ~ mi~  ~ or ~thout LPS ( ~  m~k8). SPM, 
spermine. ~P < ~ ompared ~ ~ m l s .  bp < 0.05 compared wi~ LPS-treat~ ~oup. 

ster~d hormone. All the a~m~s  we~ ~ven 
o~y  wa~r ~ r  the ~st 8 h b e ~  sacfifi~. 

LPS 0 0  m~kO, &ss~vecl ~ saline s~u~on 
(0.2m l), and aH ~ e  s~r~d hormone~ ~s-  
solved ~ orive oil (0.1 or 0~ml~ we~ injected 
~trape~toneal~ (i.pJ and the a~mah we~ 
~ lkd at ~ 8 and 16 h the~aft~. S~ro~ hor- 
mones we~ injected ~p. at a dose of 0.~ 
5, 25 or 50~mol/kg ~m~mneou~y with or 
without LPS. Some ~ d  hormones we~ 
first adminis~red at a dose of 5 0 p m ~ g  
~m~mneou~y wi~  or without LPS and then at 
a dose of 25#mol/kg 1, 2 and 3h b e ~  
~c~fice. 

Carbon tetrachlo~de (CCI~) ~ m m o l / k g ) ,  
• sso~ed ~ orive oil (0.1 ml), was inje~ed 
i.p. with corf ico~one or oe~rad~Ll7~ 
~0#mo~kO and a~m~s we~ kilkd 6h 
the~afte~ 

Assay of polyam~es 
Mou~ rivers (100m~ were homogenized ~ 

1 ml of c~d 5% perch~ric a~d (HCIO~) and 
then centrifuged at 2000 rpm for 10rain at 4°C. 
Polyamin~ ~ HCIO~ extracts we~ an~y~d by 
HPLC on a c~urnn (4.6 × 80 ram) of ca~on- 
exchange ~ n  (Kyowa S ~ m i ~  62210FK) as 
de~fibed pre~ou~y [1~1~. DNA ~ the pellets 
was extra~ed ~ 1 ml of 5% HC10~ at 9&C ~r  

"t 
soo ~ ~ = o o  ~ 

r 

/ 3.o . 
/ / / ~ 1 ~ . o  ~ 

~ ~ $ ~ 
~ r ~  

~ .  1. T ~ e  ~ u r ~  ~ h ~ a f i c  leve~ ~ ~ y ~ n e s  ~ e r  
a ~ t r a f i o n  of  L ~  ~ or ~ o u t  ~ c o s t ~ o n e .  
C o ~ s t e r o n e  ~ y m o l / k g ) ,  ~ s ~  s ~ y  
~ L ~  ~ m ~ k g ) ,  s u p p r ~  ~ e  L P ~ n d u ~  i n c ~  
~ P ~  ~ 4 h  a ~  ~ S P D  b o ~  at 4 ~ d  8 ~  
O - - P U T ;  O ~ P D ;  ~ P M ;  ~ - - N m ~ I - S P D  ~ L ~ -  
~ t ~  ~ .  ~ - - P ~ ;  ~ - S P D ;  ~ P M ;  ~ - - N h a ~  
SPD ~ ~ and c o ~ s t e r o ~ t ~  ~ .  ~ v~ues  ~ 
m ~ ± S E M  o f ~  l ~ t  6 ~ s  ~ r  ~ o ~ .  *P < ~ 0 Z  
**P < ~ 1  c o m p ~  ~ L P S - ~  ~ o ~ .  SPM, 

s ~ n ~  

Tabk ~ Effect of oestrone on the hepatic levels of PUT and NLacetyl-SPD in mice trea~ed 
with or without LPS 

P o l ~ n ~  ~ m o ~ g  D N ~  

No. PUT SPD SPM A~tyI-SPD 

Control 5 51 ± ~ 2  319± 11~ ~ 6 ±  IZ3 <~5 
LPS 8 2 0 . 1 ± ~  ~ 4 ± ~ . 1  7 ~ ± 3 ~ 5  1 1 ~ 1 ~  
LPS + oes~o~ ( ~ m o  0 8 ~.1 ± ~ 2  ~6  ± 26.5 792 ± 3~0 l&g ± Z ~  
L P S + o e s ~ o ~ m o ~  8 ~ . I ± Z 3  6 2 9 ± ~  1035±4%8 1~4±1 .~  
LPS + oestrone ~ 5  ~mol) 8 ~ ± 1 ~  510±351 8 ~ ± 2 ~ 6  & 3 ± ~ 6  
Oestro~ ( ~ # m o ~  8 Z8 ± ~ 2  341 ± I~0 4 ~ ±  ~ 1  <~5 

Each steroid ~ m ~  ~ $  admi~stered m mice wi~ or ~thout LPS (30 mg/k~  
SPM, s ~ i n e .  =P < ~ 1  ~ m ~ m d  with c o n ~  bp < ~05 cornered ~ LPS- 
treat~ Stoup. 



T a ~  g ~ t  of ~ n s  on ~ hepatic leve~ ~ PUT a ~  NL~tyI-SPD 
with or ~ t ~ u t  L ~  

~ ~ av,~t~ 

Polyandn~ ( m ~ g  DN~ 

No. PUT SPD SPM Acet~SPD 

Control 8 ~8±1~ ~1±41 569±19 ~3 ±g 5  
LPS I1 3 9 9 ± ~  727±~ 866±28 2 ~ 9 ± ~  
LPS + oestrone 7 ~.3 ± 1~ ~7±29 M7±32 ~.0 ± ~ 
L P S + l ~ s t r o n e  7 2 ~ 3 ± 1 ~  ~3±32 ~9±37 24.8±3.2 
LPS + 2-h~mxyoesUone 9 ~.3 ±~1 559±23 804±35 1~5 ±L5 
LPS + ~stradiol-I ~ II ~.1 ~ ~ 678±~ ~1±26  82,7 ± 20.~ 
LPS + I~-hyd~xyocs~ad~ 11 3&5 ± ~0 7~ ± 52 863 ± ~ ~ ± Z6 
LPS + 2-h~mxyoc~tmdi~ 10 33~± Z3 ~5±37 923±43 ~.3 ±~1 
O c s t ~  7 ~ 4 ± ~ 4  431 ±22 435±20 ~7±~7  
l~-Hydroxyoestrone 5 11.5 ± 1~ ~3 ± ~ 632 ± 54 &9 ± ~8 
2-Hydmxyoestro~ 5 1~2 ± ~8 5~ ± ~ 5~ ± 19 5~ ± ~7 
Oestrndiol-I~ 9 lZ9 ± Z2 427 ± 22 558 ± 28 8~ ± Z1 
l~-Hy~oxy~flrad~ 12 7~ ± l~ 438 ± 39 5IS ± 25 ¢3 ± I~ 
~ H y d ~ x ~ u a d ~  3 7.3 ± I~ 412 ± 19 436 ± 27 Z3 ± 23 

Each s~roid was fi~t administe~d ~ the do~ of 509mol/kg simultaneou~y with or without 
LPS O0m~k~ and then at a do~ of 25 9mol/k8 at 1, 2 and 3h befo~ sacrifice. SPM, 
spennine. *P <~001 compared with control~ bp <0.01, eP <0.05 compared wi~ LPS- 
treated Stoup. 
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15rain and assayed according to Bu~on[l~.  
The po~amine concentrations were expres~d 
as nmol/mg DNA. N~-Acetyl-SPD and N s- 
acetyl~PD were distinguished from each other 
by using spedfic acetylp~yamine deacetyla~s 
and hydrolysis with 6 N HCI ~ .  

M a ~ r ~  

Lipopolysacchafide of Salmonella ofi~n was 
ob~ined ~om DIFCO La~ (Devoir, MI, 
U.S.A.~ 16~-Ethyl-oestradiol, n a f o ~ n e  and 
~moxifen were ~om Takeda Co. Lt& Upjohn 
Co. Ltd (K~amazoo, MI, U.~AO and ICI 
Pharmaceutical C~ Ltd, respectivdy. All other 
hormon~ tes~d were obt~ned ~om ~gma (St 
Lo~s, MO, U.S.A~ CC~ and o~ve oil we~ 
~om Wako Chem~als (Osak~ Japan. 

Stat~tical analys~ 

All the values were expressed as mean ± SEM. 
Group means betw~n L P ~ e a t e d  groups, and 
LPS + s~r~d hormones-tre~ed groups we~ 
compared by Student's t-test or Cochran~ox 
test after an~y~s of va~ance to de~rmine the 
~gnificanee of ~fference between ~ d u ~  
means. In all ca~s, a probability of error of 
< &05 was sde~ed as ~e  cd~don ~ r  ~afisfic~ 
significance. 

RESULTS 

Effec~ of glucocorHco~d~ on LPS-treated m~e 

The admini~rafion of co~osterone, hydro- 
cortisone or dexamethasone suppressed the 
LPS-induced increase in hepatic PUT and N ~- 
acetyI-SPD (Tab~ 1). Corfico~erone sup- 
pressed the increase in a dose-dependent 

manner (Table 1). Cortico~erone at 5 #tool 
inc~ased N~-acetyl-SPD levds sfight~ in 
LPS4mated mice but not significantly. 

Corticos~rone supp~ssed the ~crease in 
PUT at 4 h and N~-acetyl-SPD both at 4 and 
8 h (Fi~ !). The supp~ssion of the increase ~ 
PUT and N~-acetyl-SPD by co~icosterone ~ 
LPS-¢ea~d mice was not observed at 16 h. 

~ 7o0 

i eoo ~I. 
i 600 i-° | 

~ ~ ! 

~* ~ 

1 

, ~ ~ 

0 4 8 16 
T ~ h o u r ~  

ME 2. ~ m e  cour~ of hepatic ~ve~ ~ ~ l y a ~ e s  ~ r  
a ~ i ~ f l m f i o n  of L ~  ~ or ~ o u t  ~ m ~ - l ~ .  
~ t m ~ l ~  ~ ~ m o ~ ,  a d ~ s t e ~  s im~mn~us~  
~ ~ (30 m g ~  ~ h a n ~  ~ e  L P ~ n d u ~  ~ ~ 
P ~  ~ d  N ] - ~ D  ~ t h  ~ 4 a ~  8 E  O - - P U ~  
O ~ P D ;  ~ - - S P ~  ~- -NLa~tyI -SPD ~ L ~ - ~ t ~  
~ .  ~ - - P ~ ;  O--SPD; ~ - - ~  A - - N ~ a ~ D  m 
LPS ~ d  ~ t r a d ~ - ~ t ~  ~ .  AH v f l ~  a ~  
m e ~ ± S E M  of at l~st  6 ~ m ~ s  ~ r  ~ u ~  *P < ~ 0 ~  
* * P < ~ 0 ~  * * * P < ~ I  c o m ~  ~ t h  L ~ - t ~ t ~  

~ o ~ .  SPM, s ~ n ~  
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Tab~ • Eff~t ~ pro~s~ronv, t~tostcrone, diethyls~bo~ol,  ocs~adioI-l~ and anfio~s~o- 
~'ns on the hepatic levels ~ P ~  ~ d  NL~y1-SPD ~ ~ ~ a ~ d  ~ t h  or ~ t h o ~  LPS 

Polyamines (m~ /mg  DNA) 

N~ P ~  SPD ~ M  A~tyl~PD 

Control 5 1~1 ~ 13 814~ 75 ~ 3 0  <~5 
L ~  11 2~9~  1 ~  7 ~ 3 6  580 ~ 14 I Z 7 ~ Z I "  
L ~  + p ~ s ~ e  II ~ 807 ~41 ~1 ~ 18 1~4 ~ Z 5  
LPS + ~ l ~ m n e  10 26.4 ~ 2.7 654 ~ ~ 522 ~ ~ 1 ~5  ~ 1 ~ 
~ S  + d i e ~ : s f i l ~ f l r o l  12 2Z2~  12 857~33 711 ~26 1 ~ 5 ~ Z 3  
LPS + ~stmdiob ~ ~ 12 3~9 ~ ZY 1 ~ 7  ~ ~ 774 ~ 33 3~6 ~ ~ F 
LPS + 1 6 f l ~ t h y l - ~ i o l  10 ~ . 0  ~ ~ 1014 ~ 76 713 ~ 25 5~8 ~ 11.~ 
LPS + ~ o x i f e n  12 18~ ~ 2.1 ~ ~ 8  ~ 62 503 ~ 30 H 3 ~ Z3 
LPS + ~oxidine 12 27.3 ~ 3.1 8 ~  ~ 33 ~ 7  ~ ~ 2~0 ~ Z4 
~ o ~ n e  5 I~3 ~ 1.9 7 ~  ~ 67 685 ~ 59 <0.5 
Tes~sterone 5 E0 ~ ~6 780 ~ ~ 638 ~ 37 <~5  
Die thyls t i lb~ol  3 ~8 ~ 1.1 618 ~ 57 5~  ~ 33 <~5 
~ f l r a ~ o l - I ~  4 ~3 ~ 03 639 ~ ~ 5~  ~ 19 <~5 
16fl-Ethybmtr~iol 4 lg8  ~ ~2 1030 ~ 179 ~ 2  ~ 116 0~ ~ ~1 
T m o x i f ~  4 I l l , Z 9  9 ~  ~ 153 761 ~78 1 ~ 7  
N a ~ x i ~  4 Z8 ~ ~7 ~ ~ 33 623 ~ 42 < ~5 

Each steroid (50pm~/kg) was administered to mice with or without LPS (30mg/kg). SPM, 
spermine. ~P < ~001 compared with controls, bp < ~0L ~P < ~01 compared with LPS- 
treatad grou~ 

Effects of  oes~ogens on LPS-treated mice 

Oestrone enhanced the LPSqnduced increase 
in PUT and N~acetyl-SPD in mouse fiver in a 
dose-dependent manner (Table 2). 

When injected 4 fime~ oe~rone and oes~a- 
diol-17# enhanced the LPS-induced increase 
in PUT and Nl-acetybSPD (Table 3~ 16a- 
Hydroxyoestrone, 2-hydroxyoestrone, 16~-hy- 
droxyoestradiol and 2-hydroxyoestradiol showed 
no effect on the increase (TabM 3). 

Oestradiol-17~ enhanced ~gnificantly the in- 
crease in hepatic PUT and NLacetyl-SPD in 
LPS-treated mice both at 4 and 8 h (Fig. 2). The 
enhancement of increases in hepatic PUT and 
Nt-acetyl-SPD by the oestrogen in LPS-~eated 
mice was not detected at 16 h. 

Effects of  progesterone, testoswron~ diethylst~- 
boestroL oestradio~l~ and antioestrogens on 
LPS-treated m~e 

Progesteron~ te~o~eron~ diethyl~ilboes- 
~ol, tamoxifen and nafoxidine had ~tfle effect 
on the LPS-indueed increase in PUT and N ~- 
acetyl-SPD in mouse ~ver (Table 4). On the 
other hand, both oes~adiol-17~ and 16fl-ethyl- 

oe~rad~l we~ effective ~ enhanong the 
~ c ~ e  (Tab~ ~.  

Effects of  corticosterone and oestradiol-17fl on 

CCl4-treated mice 

Corficosterone had Htfie effect on the CCh-in- 
duced increase in PUT, while ~ enhanced the 
increase in hepatic N~-acetyl-SPD in CCl4- 
treated mice (Table 5). Oestradiol-17fl enhanced 
the increase in PUT and NLacetyl-SPD in CCIr 
treated mouse Hver (Table 5). 

DISCUSSION 

The ~ v~o admin~ration of ~ c a l - ~ o d u c -  
ing su~tan~s, e~. LPS and paraquat, the latter 
of w~ch ~ known ~ ~oduce superofide a~on 
~ eve~ ~ s u e O ~  ~ads to an ~ c ~ a ~  h 
h~atic PUT and N ~ t y l - S P D  ~ mi~ [10]. 
In pfima~ c~t~e  of ad~t rat h ~ ,  
paraquat enhan~s the ~ c ~ a ~  ~ PUT and 
N ~ t y l - S P D ,  and supero~de ~ s m u ~  sup- 
p~s~s the ~crease [3]. LPS has ~tOe eff~t on 
po~amine metabolism h t~s c ~  ~gem ~ 
w~ch Kupffer ~ l h  we~ almost a b ~  ~ .  The 

Ta~e 5. Eff~t of corOcogcrone and oe~ra~d on • e ~patic ~veh ~ PUT and NLacetyI-SPD ~ mi~ 
treat~ wi~ or ~ o ~  CO~ 

P~yamin~ ~mol/mg DNA) 

N~ PUT SPD SPM A~tyI-SPD A c e ~ - ~ M  

Co~] 3 I~2 ± ~I 572 ± 27 ~7 ± 53 ~l ± ~5 <~5 
CC~ 11 ~ ± Z ~  507±M ~ 7 ± ~  9~I ± 1~2 b ~ 4 ± Z ~  
CC L + ~co~o~ 12 27,9 ± Z9 $~ ± 32 ~I ± 31 i~ ± 2~ I~9 ± Z4 
CCI~ + ~flradiol-l~ 12 ~±¢Y ~I ±35 6~±27 ~9 ± 2~ ~.0 ±&~ 
Corficost~one 7 %9 ± ~8 616 ± 53 7~ ± 36 52 ± ~6 <~5 
O c s t r a ~ l ~  9 1~9 ± Z8 519 ± 27 675 ± 34 IZ5 ± ~3 <~5 

Each steroid ( ~  #mol~g) was administered w mi~ ~ or withom CC~ (0,2 mmol/kg). SPM, s ~ r m ~  
A~tyl~PM, N'-a~tyls~rrnine. "P <0.0~ ~P <0.01 compa~d ~ co~ro]~ °P < ~001, dp <~0~ 
~P < 0.01 ~mpa~d ~ CC~t~atad ~ou~ 



$~r~ds and LP$-induc~xl a~tylspermidine 785 

~ n ~  i ~ a ~  ~ ~ T  and N t ~  
~ D  ~ ~ ~ ~ ~ o  ~ ~ ~ w  ~ 
~ t i~ t ion  ~ ~ ~  ~H~ ~ p ~ y  
Kup~r  ~ s [ l l ] ,  ~ d  to ~ s ~  by a 
~ n  ~ o r  ~ e a ~  ~ m  ~ em ~ 1~. 

~ ~ s  ~ ~ m  ~ ~  
~ t ~  ~ e ~ d ~  ~ ~ ~  ~ 
~rms ~ ~ k  ~ 1~. T ~  m~n m ~  ~ 
LPS ~ endoto~n shock am ~e ~ u n  of 
m ~ # ~ ,  ~ p ~ y  ~ the ~ r  [~, ~ the 
~ d ~ n  ~ ~ ~ ~ ~ .  ~ e  ~ -  
~ ~ y  ~ s  ~own ~ ~ m ~  h~ 
d m ~  ~ d  ~ x ~ e  ~ s  ~ 
~ ~  ~ c ~ e  ~ PUT and N t - ~  
SPD ~ mou~ ~vcL Among g ~ o ~  
~ m ~  ~ s  ~ ~ ~ t  ~ s ~ -  
~ s ~ n g  ~e  ~c~as~ Thee ~ s ~  a ~ a ~ @  
~ g ~  ~ ~ e  s ~ p ~  m ~  ~ ~r~Mmd 
~ ~ ~ ~  ~ y  ~ # ~  
fic~d~ ~ o ~ s  ~ M t  t ~  ~ of 
~ e  ~ n  ~om h m a n  m ~  ~ .  
~ o m ~ n  i ~ o n  i ~  the ~ease of ~c- 
W~ ~ m  ~ng ~ w~ch am capaMe of 
~ m ~  ~ ~ p  ~ m ~ p ~  ~ ~ 
ga~  ~ a m  ~ d  ~ease s ~ o f i ~  [1~. Pre- 
t ~ a ~ t  ~ # ~ o ~ s  ~ d ~  s~h  
a ~  ~ h aRer endomfin ~ f i o n  [1~ 

The a ~ ~  ~ CCh ~ d ~  ~e  
i ~ a ~  ~ ~ T  and N t ~ c ~ - S P D  ~ mou~ 
~ ~ .  C ~ f i ~ o ~  ~d  ~ t  s ~ p ~ s  ~c  
C ~ d ~  ~cma~, ~ ~own ~ ~ s  ~ y .  R 
~ reposed n a t  CCh ~ c o ~ r ~  by cyto- 
chrom PqS0 to produce ~ d ~  ~ h e p ~  
c ~  [1~ a ~  ~ R m ~  ~ r ~  ~ h ~  ~e 
~ a ~  ~ m b ~  ~ hepamcyms[l~. 
The~ ~s~ts  s u ~ t  that #ucocorfico~s sup- 
~ s  t ~  r ~  ~ ~ y ~ n  r ~ M s  ~om 
K ~ r  ~Bs ~ t  not M ~ p ~ y m s  and then 
i ~ A  ~ ~ ~ PUT und N t ~ - ~  
M ~ ~  

C o ~ s ~ m ~  s ~ p ~  ~e  ~ c ~ c  ~ 
PUT ~ 4 h ~ d  N ~ - ~ D  ~tMn 8 h aR~ 
LPS ~ a ~ L  but not at 16h. It has ~ n  
~ o m d  ~ ~ S  o ~ o m ~  # ~ o ~ M  
~ b ~ o n  ~ s ~ m ~ e  ~ M h ~  
m o n e y , s  ~ .  ~ e  ~M~e ~ ~ d ~ o ~ n q n d ~  
~ ~ ~ t u~  rfleases s ~ e  a~on 
from ~ m ~ p ~ s  ~ s ~ p ~  ~ # u ~ -  
c ~  ~ n  4 h [1~. ~ ,  ~ ~  ~ 
~ s ~ c  e ~ t  ~ ~ ~ ~ of 
endomfin ~ .  

Some of the oestrogens tested ~ h a ~  the 
~ c ~ e  of PUT ~ d  N t ~ - ~ D  ~ mou~ 
~ a ~ r  a ~ ~  of LPS ~ CCh. B~h 
~ m ~ l ~  and oes~one we~ e ~  but 

n~ l~-hydro~oestradiol (~s~ol). Unexp~t- 
e~y, o~a~oVlT~ and 16~¢~yl-~strdiol, 
w~ch are known as an ~fi~ o~a&~ iso- 
mer and an ~tioestmgcn [20], r~vely, h~ 
n~Hy ~e ~me eff~t ~ ~stmdiol-17~. On the 
o~ hand, d~hyls~boestmL a n o n ~  
point ~stro~ had no eff~L ~ m ~ ,  
tcstcstc~o~ ~d no~ste~ ~ocstm~ns 
s~h ~ mmo~n ~I] and ~dinc [22] had 
no s~h cff~L T~ ~s~ ~d~am that the 
cff~t of ster~ds on the enhan~mem of LPS- 
ind~ ~c~c ~ PUT and N~-acetyl-SPD 
rcqui~ on ocs~atdcnc Rrucm~ ~m~ng a 
hydmxy 6oup at C-3 ~d 17~- or l~-hydroxy 
g~up ~ ~ ~ ~17  ~ t ~  ~ .  O ~  
~o1-17~ and oe~rone a~ m ~ a b o ~  by ~e 
~ y l a t i o n  at C-16x or C-2 M v~o and 
1 ~ ~ m ~ o e s t r o ~ m  ~nd ~techol~strogens 
such ~ ~hyd~xyoestr~iol a~d 2-hyd~xy- 
~ M ~  d ~ e  ~e  ~stro~nic actidty ~ 2 
or 16~-hydrox~afion of the s~rMds ~ s ~  ~ 
M~ of t ~  eff~t. T ~  ~ no ~ cor~Mtion 
~tween the eff~t ~ q ~ o n  and the oestro- 
g ~  p ~  of the ~ m ~  ~ d  of the 
anfi~stro~ns. T ~  findi~s ~ e ~  ~ ~e  
moddation ~ p o l ~ m i ~  metabolism ~ oestro- 
~ns  ~ not me~ated ~ a ~ M d  m~ptor 
sy~em and ~ ~ m ~  cnhan~ that eff~t 
by a ~ M n  mc~anism unrela~d ~ ~e ~uM 
o ~ o g e n ~  hormone ~tiom. 

It ~ ~ p o ~  that smr~ds ~ t h  a p~nolic 
~c~ ~ ring A, such as ~ ,  have 
~t~fiM actors M ~o~cting mo~l mcm- 
b~ from phospholipid ~ficn~. 
CM~holocstr~ ~-h~m~nc, 2-hp 
droxyoestradi~ and 2-hydroxyoestfi~ are mo~ 
poem as antio~an~ of pho~ho~#d pemxi- 
dafion ~ ~-~p~l ~. The ~s~ of our 
p ~ s ~ t  study ~ow ~ t ~  e ~  ~ ~ m ~ m  
on ~e  L P ~ d ~  ~ ~ polyamine 
m~abolism ~ n ~  c o ~ a ~ d  ~ ~c  a n t i ~  
five a c f i ~  ~ ~ m ~  ~ vRro. 

The pharma~M#cM doses ~ ocs~og~s 
often ~ f l ~ e  ~e immunoM#cM function ~ .  
It has ~ sug~s~d that oestrogcns mod~a~ 
~ c ~  ma~mtion by ~ r ~ f i n g  ~ t h  normM 
thym~ hormone production ~ ,  and d~m~c  
~ f l c u ~ 2  p r o d u ~ n  by s#en~ ~mph~ 
cytes ~ atd myclo~roxidase ~ polymo~h~ 
nuclear ~ l h  ~ .  Dic~ylstilboestrol-injected rats 
w~c ~own ~ cx~Mt a g~ater d~mc of 
~ p a t ~ c ~ l ~  injuw folM~ng s u b s ~ m  
cnd~o~n ~mi~strafion ~ ~mpamd ~ no~ 
trcat~ animMs ~ .  In ~ese ~ f i m c m ~  rats 
we~ ~pcMe~y i~e~ed ~ o ~ o g c n s  ~ r  
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several  days before admin is t ra t ion  of  LPS. In  

the present  study, oestrogens were injected 
s imul taneous ly  wi th  LPS. However ,  ~ remains  

to  be clarified how oestrogens enhanced the 

po lyamine  me tabo~sm so dras~ca l ly  a~e r  LPS 

t rea tment  and  whether  or not  these effects o f  

oes~ogens  are beneficial to hepatocytes  and  
hos t~  
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