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Estrogens induce apoptosis in mouse peritoneal macrophages’
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AIM: Tc study whether estrogen might induce
apoptosis in mouse peritoneal macrophages (MPM).
METHOD: The MPM were isolated and incubated
in culture medium containing 17-B-estradiol,
estrone, or equal volume of 100 % ethancl as
control. DNA fragmentation was visualized by
agarcse gel electrophoresis.  RESULTS: 17-f
Estradiol 0.01 — 1 pmol * L™! or estrone 10 — 20
pmol * L1 elicited typical morphological apoptosis
and DNA fragmentation
dependent manner in MPM. Staurosporine (Sta)
0.01 pmol-L ™!, cycloheximide (Cyc) 1 mg*L™!,
and tamoxifen ( Tam) 10 pmol* L~ inhibited the
DNA fragmentation induced by 17-B-estradiol
1 pmol-L™! or estrone 20 pamol-L™1. CONCLU-
SION: Estradiol and estrone induced apoptcsis in
MPM.

In a concentration-

The importance of estrogens in  the

development of breast cancer and autoimmune

1-3) " However, the

diseases is commonly accepted
effects of estrogens on macrophages in association
with breast cancer and autoimmune diseases are still
Many pathological conditions and
drugs,

antigens, and
(4,5)

unknowrn.

chemical agents. such as anticancer

hyperthermia, wiral infection,
hormones could induce apoptosts This raises
the possibility that estrogen may cause macrophage
death primarily by apoptosis.  The purpose of this
study 1s to examine these effects of 17-f-estradiol
and estrone in mouse macrophages in relation to its
( PKC )

receptor antagonist, protein kinase C

activation, and protein synthesis.
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MATERIALS AND METHODS

Chemicals Estrone, 17-f-estradiol, tamoxifen ( Tam?,
staurcsporine { Sta}, eyeloheximide (Cye). M199 medium,
and Hoechst 332538 were purchased [rom Sigma Chemical Co.

Cell culture  Mouse peritoneal macrophages ( MPM }
were ohtained [rom ¥ Kunming mice aged 6 -~ 8 wk and
cultured in M1599 medium with 15 % hearinactivated [etal
bovine serum.  Estrone, estradiol, and Tam were dissolved 1n
ethanol and the [inal concentration of alcohol was <<0.2 %.
After H~E sain, the cells were examined [or apoptosis
micrescopically.

DNA electrophoresis At the end of each incubanon
period, cellular DNA was extracted by a salt-out procedure.
About 4 pg DNA was electrophoretically  fractionated on
1.5 % agarose gel and visualized by ethidium bromidet®].

DNA fragmentation assay  MPM were lysed, and spun
at 15000 - g for 20 min to separate intact DNA from
fragmented DNA.  The pellet was scoicated for 10 s in
another 1.5 ml lysis buffer. DNA in supemnatant and pellet
was determined using Hoechst 33258 Fuorochrome!”. The
data were expressed as the % of DNA in supemnatant to the
total cellular DINA.

Statistics The results were expressed as ¥ + 5, and
asseased by ANOVA and ¢ test,

RESULTS

Morphological changes 17-f-Estradiol- or
estrone-treated MPM showed typical cell changes of
apoptosis. The cell volume is reduced, indicating
shrinkage of cytoplasm and the plasma membrane
rematned well defined, in agreement with trypan
The chromatin became condensed
and nucleus marginated to the periphery of the cell
membrane (Fig 1).

DNA fragmentation MPM were incubated
with 17-f-estradiol (0.5, 1, 10, 100, and 1000
nmol*L™!). DNA electrophoresis showed a typical
ladder of DNA (about 180 bp) first seen after 12 h
of incubation in the presence of 10 nmol » L1
(Fig 2).

DNA  fragmentation assay showed that
significant DNA fragmentation (40 % ) was seen in

blue exclusion.
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Fig 1. MPM after incubation with estradiol 1.0 pmol-L ™’
{or estrone 20 pmol-L™"] for 8 h. X 70
A: normal macrophages: B: apoplelic macrophages.
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Fig 2. Elfect of estradiol on a ladder of DNA.

1 und
Uafter 12 h of

the presence of 17 f-estradiol 10 nmol - 1.
reached 72 % with 1000 nmel - 1.

ineubatinn ( Tab 1),

Tab 1. Elfects of estradiol and estrone on DNA
fragmentation. =5, xt+.
P>0.05, 'P<0.01 vs control.

Privincubatiun EINA frmprieniation /%

Estrene/omol -1, !

Cimtral 15.4-6.9

| 23.3-1.5

10 40.5+56.4-

o 72.3+5.06°
Estrone/umol- L. !

Cromtrol 13,7444

n.2 RN IR

2 ot 4R

20 8o, 4+ 5.1

When MPM  were incubated with estrone
(0.02, 0.2, 2, 10, 20, 200 umol-1.71), DNA
electrophoresis also showed that a typical ladder of
IDNA seen after 24 1 of incubation in the presence of
estrone 10 pmol+ L7 Fig 3).

Estrone/pmel- L1
Contrel0.020.2 2 10 20

200 Marker

Fig 3. Effects of estrone on a ladder of DNA.

DNA fragmentation (40 %) was seen in the
L, and reached 86 %
alter 24 h of incubation

presence of estrone 2 pmol* L
with 20 umol * L
(Tab 1}.
Effects of PKC and protein synthesis inhibitor
After voincubation with Cyve 1 mg*L 7!, a protein
and Sta 14 nmol - 1L
PKC inhibitor'” for 24 h during pretreatment of the

synthesis inhibitor 8 ' a
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MPM with estrone 20 prol-L ' or for 12 h during
MPM  with  17-2-estradiol
I prol- L7 ", IDNA dectrophuresis showed that Cye

pretreatment of  the

and Sta inhihited DNA [ragmentation indueed by
estrone and 17-3-estrachol (Fig 1),

Fuaraaal S Cer

Control Feizno Ta Cuu

Fig 4. Stawrosporine { Sta) .01 pmol - L™! and
eveloheximide (Cye) 1 mg- L™ inhibited apoptosis induced
by estrone 20 pmol - 1.7' and estradiol 1 pmol - L™! in
macrophages.

Effects of Tam MPM after cuincubation with
Tam (0.1, 1, 10 pmol = L ') and estrone 20
ol LY for 24 hoor 17-B-esteadiol 1 pool- L ! for
12 h. DNA eleetrophoresis showed that Fam 10
pnol LY inhibited the elicitment of o ladder of
DINA bands {Fig 5).
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Fig 5. Tamoxifen (Tam! inhibited apoptosis induced by
estrone 20 pmol * 1.7' and estradiol 1 pmol - 1.7 in
macrophages.

DISCUSSION

The fact that Sta and Cyc inhibited TINA
fragmentation tndueed by these tw estrogens,
indicating that PKC activation and synthesis of new
proteins were imnvelved.

There  exisi

2om

estivgen  roceplors  in macro-

! - - .
phagos: lam, a specific estrogen antagonist,

inhibited DNA fragmentation elictted by these two
esirogens, suggesting that estrogens directly affect
macrophages al il receptor sites, It is speculared
tnhibit  the
macrophages to phagocytize breast cancer cells and

that  estrogens  may ability of
apoptutic process of lvmphocytes may be related 1o
the development of breast cancer and autoimmune

diseases.
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Effect of tripterine on collagen-induced arthritis in rats
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AIM: To study the therapeutic effect of tripterine
{Tri) on oollagen-induced arthritis { CIA ).
METHODS: Collagen type II (Col) 1.5 mg was
injected intradermally 1o induce CIA in rats. Hind
paw volurnes of rats were measured with a water
displacement method. The serum anti-collagen
antibody was measured by an enzyme-linked
immunosorbent assay. Delayed hypersensitivity
was reflected by skin response to Col.  Interleulkin-
1 (IL-1) and interleukin-2 (IL-2) activities were
evaluated by [*HITdR uptake. Joint was evaluated
histologically. RESULTS: Tri 15 and 30 mg-kg ™!
«d”! given ig to rats 3 d after the first sign of
arthritis reduced inflammatory swelling, suppressed
humoral and skin response to Col, inhibited IL-2

and IL-1 production, reduced pathological
progression of joint. CONCLUSION: Tri has a
therapeutic effect on CIA.

Tripterine (Tri}. one of the active components
first isolated from Triptervginum wilfordii Hook f
in China. inhibited not only humeoral and cellular
immune responses but also some inflammatory
responses . In witro, Tri inhibited 1L-1
activity of murine peritonesl macrophages induced

Received 1996-10-10 Acecepted 1997-01-14

by lipopolysaccharides ( LPS), 1L-2 production from
{ Con A }-activated
splenocytes, PGE; releasing from synovial cells
T-cell proliferation is dependent on IL-1 and 1L-2

niurine
(3]

concanavalin® A

synthesi€®), and [L-1 is one of the important
proinflammatory cytokines in arthritis->%).

Intradermal injection of native heterologous or
homologous collagen type 11 {Col) in Freund's
tncomplete adjuvant induces polyarthritis in rats
named collagen-tnduced arthritis (CIA}U]. It is
only caused by Col from cartilage without any other
bacterial components. This model of arthritis is
similar to the chronic proliferative synowvitis
characteristics of theumatoid arthritis ( RA}. and
has well-defined cellular and humoral responses'®®).
However, as any other animal models, there are still
several differences between rheumatcid and collagen
arthritis'1%],
drugs. The present work was to study the effect of
Tri on CIA.

CIA is widely used in screening new

Tripterine


http://www.cqvip.com

