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We previously demonstrated that Amaryllidaceae alkaloids, lycorine and lycoricidinol, inhibit induction of apopto-
sis by calprotectin derived from neutrophils, and that the latter alkaloid showed suppression in rat adjuvant-induced
arthritis model. These findings suggest that the alkaloids have a modulating activity against inflammatory reaction. To
explore further the mechanism of the suppression for inflammation, we studied the effect of the alkaloids on macrophage
tumor necrosis factor (TNF-«) production in vitro, since TNF-« is recognized as a pivotal cytokine to regulate inflamma-
tion. As a result of this study, lycorine and lycoricidinol inhibited TNF-« production of murine macrophages stimulated
with lipopolysaccharide (IDsy, were 0.2 ug/ml and 0.002 ug/ml, respectively). The inhibition was also observed in macro-
phages treated by Gram-positive bacteria, Enterococcus faecalis. Both lycorine and lycoricidinol reportedly have inhibi-
tory activity for protein biosynthesis. Although the inhibition of TNF-« production by lycoricidinol was mainly due to
the inhibition of protein biosynthesis, lycorine showed inhibition against TNF-o production at lower concentrations
than the case that they inhibited 35S-Cysteine/3’S-Methionine incorporation into macrophages. These facts sugges that
the inhibition of TNF-a production is not due to the inhibitory activity against protein translation at least at lower con-
centrations. From these results, it was concluded that these alkaloids exert inhibitory effects not only on neutrophil
apoptosis-inducing protein, calprotectin, but also on macrophage TNF-«a production.

Key words——Ilycorine; lycoricidinol; TNF-o; macrophage

HEam

RIENNE, TOHFONSKIEICEDL LT, £
JEICEID DI OEAET B4 DY A M1 i
Lo THIEHZ2Z TS, P THRIEKSOHHIZY 7
077 —2I&K> TEAEINS INF-a (Tumor
necrosis factor) (&, REMY A A DHFTH
YA R Fy b= OHRNIAEL, RIEZ
HMiEXE2@E2FEO>EINTVWDE. DLENS
T, NAWICREZIbO—)LLEDS ETHHW
CBWT, 7077 —2Y0O TINF-a D7 O
ZFEERENTHDEEZILNS.

ZE o1, DD, HHhEsRoMleEIcEExns4 >
INTJBETHZHINTOT 0 F 2 RMEE s &
ZOMEOT7 RN — A ZHEET L EE2REL
.29 bbb, hl7ars7F 0%, 7Rhk—3
ZAHEERZEC TREMMOBIEZFEET KT

tEzLNZ. FIT, AWV TF s F DT R
N AFEBEHZHET Z2VEEZRE TS0
12, HETHEMICHN SN TV S B EKE KR
MDA —Z 7 wmTN, BN FREYHSED
7oA RThsUay&EUaydsy /) —)Ln
BWIHEERZRT I EEZHS ML Y EICHE
FDYaAYTY )= onTlE, Iy b7V a
N FEABIADRIZBWT, 7YaNy  MEERED
JEAR 2T 2528022 XD, RETTIV
BN THIHIWITERT 2 lREENRBIN
7.9

AKHX T, ZhvsoeFoNFRT7IVAIOAL R
OHMREMEFH DA N Z AL ZISITHREFT2HY
T, ANVTOF O F LB TR N =T AEEITH
T HHEEVWSIERLMNC, NS DBRIERINITH
WTHLHREEH ZREZTY S NI THD



168

Vol. 121 (2001)

TNF-a D707 7 —DICKDEEZRET S 0]
HEPEIZ DWW THE L 7=,

KERDER

1) 1) > (lycorine hydrochloride) |3 Latoxan #
(Rosans, France) KODHAL/. UaUs >/ —)b
Id Sternbergia lutea MERZE X 0 BINCEEHE L 7= HFIEIC
Ko THiH, K%L 7=, 9 Lipopolysaccharide (LPS,
Escherichia coli, 0127: B8) %, Difco Laboratory
(Detroit, MI, USA) X D #EA L 7. Fetal calf serum
(FCS) 1% Summit #: (Ft. Collins, CO, USA) X D fi#
AU7Z. B, X=2J > 100U/ml) &)<
12> (60 ug/ml) % &3 RPMI1640 K5 i (H 7k %L
2], W) AL

2. F&

221, ¥/7A77—CDFEE  C3H/He X TR
(B, 7HEELLE) X, HAZZATZ)L > —#k ()
KOBALE., ~UXOEREIC, WEks> 7>
Bomg) 5L, 4 HRICIEPEMIE 2 R L 7=.
s ofMiimix, BRIIFEGHIFCSES X% 5T
RPMI1640 5l ICiFilE S &, 96 /X7 L — b (BT
27T A, RWE) IZ12X105f@#/ D 2 )VIiT/s b &
DITIHRM ULz, 37°C, CO, f > F a2 X—=F—ITBN
T 1.5 FHE#E®E%, 4 )L Xw 1 phosphate-buffered
saline (PBS(—)) T3 ML, FEFHEMALZRRE
Lz, ot~ a7y =2t > 7V %
fnA, 5% FCS-RPMI1640 5T 3 BRRE (FEHERY
IBGE) BiE%, Rl & LT LPS (1 ug/ml) iR
mu, I5IC2KEMREEL, BERICE T O TNF-
aBEZHEE L.

2-2. TNF-a DAIE  TNF-o & O H &3,
FRZWr 572 WBR D, L-929 fll I 69 5 fll e 45 2=
AREROTHIEL 2. &HBOHEER (%) XkDOK
2L > TR 7=,

Inhibition (%)=

Akl & LPS N = )L @ TNF &
| ISR AR 2L TNF B |
LPS O &AFM™7 =)L D TNF &

—ERANSHE Y =)L @ TNF &R

— D EERIZB W TIE, TNF & 2 Endogen
Inc. (Woburn, MA, USA) @< X TNF-«a {ZF 5
H7% enzyme-linked immunosorbent assay (ELISA)
Fv MZEo>THIEL 2.

23. LPSEEDRE HABPOLPSE &
&, BT EHE) OMFIHITI— AT L%
FAWTHIEL .

24, X077 —CDY N EAREEDRIE
< 7 07 7 — I Amersham #: @ Pro-mix™ jn
vitro cell labeling mix (*3S-Cysteine/3’S-Methionine
EH 5 3S-Cys/Met &) % 0.93 MBq/ml 2755 &
DIZEML, 37°CD COf > F aX—=FTA > F

aRX—hU7& 0%, BiHzREL, 100u O
0.5% Sodium lauryl sulfate ZjlAT~x 707 7 —
EVAMREH, 100ul D 10% TCA &A=, B
BHEMEZZIVN—RNAY — (FINAF 1 B
H, T ZHWTH I AT 4 )Ly —1IZEIL /=
FEARTAMEE P ICE DA TN T A b —T ORHE
P, Wik > FL—2a o y—12&koTH
AV Y 8

HBREER

1. LPS(C&K-THEESNB Y7077 -2
INF-o LT YTy, Jays /=)
DEE Jyay >y, E)ays Y =) EET
TYrn7y—Y%3NHEEETSH I LITLS T,
LPSICko>TiFEIN3d~x 707 77— D TNF-«
FEENEDIDITBLT BN EF /=, Fig. 1 ITR
L7Z2&L21, Uay >id02ug/mlOEENS
TNF-o FEAEZHIL, 1 ug/ml TIZIF & A E TNF-o
DEHEMBD N>/, —F, Yay
J—JLiZ, 1.6ng/ml £ WD REETHIHZRT Z
Enmors. MFOD DX, £0.2ug/ml &5
0.002ug/ml THO, VayTY /) —)LDLIEMHEZ
Iy > X0 HK 100 EENZENgholz. B,

“ar A
f\3-
E
S
= 2
[T
Z
'_

1.

Lycorine: 0 0 0.04 0.2 1.0
LPS: - -+ + +
10 B l
8 e
6 .
E
S e
L
g 2}
AERININIRIN=S

Lycoricidinol: 0 0 00016 0008 004 02
LPS: -+ + o+ o+ +

Fig. 1. Effects of Lycorine or Lycoricidinol on TNF Produc-
tion of LPS-stimulated Macrophages

Starch-induced macrophages were cultured without or with the indi-
cated concentrations of (A) lycorine or (B) lycoricidinol for 3 hrs. After that,
the plates were added with 1 ug/ml LPS and were cultured for additional 2
hrs. TNF concentrations in the supernatants were immediately measured by
bioassay. Bars represent the higher and lower values of duplicate estima-
tions.
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Fig. 2. Effects of Lycorine or Lycoricidinol on Protein Syn-
thesis of LPS-stimulated Macrophages

Starch-induced macrophages were cultured without or with the indi-
cated concentrations of (A) lycorine or (B) lycoricidinol for 3 hrs. After that,
the plates were added with 1 ug/ml LPS, and 3S-Cys/Met was added into the
cultures immediately after the LPS addition. After 2 hrs of the additional in-
cubation, the incorporation of 33S-Cys/Met into acid-insoluble fraction of
macrophages was measured. Bars represent the higher and lower values of
duplicate estimations.
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4 r Table 1. Effect of the Delayed Addition on the Inhibitory Ac-
tivity of Lycorine or Lycoricidinol against Macrophage
3 TNF-a Production
E . % Inhibition of TNF-« release™
5 Time of LPS . C
= 2 addition (hrs) Lycorine Lycoricidinol
< pretreatment pretreatment
[
1 98.4+1.6™* 78.6+ 0.3
3 40.0+9.8 7.0+ 9.8
0 3.3£0 26.2+31.6

Time of lycorine or lycoricidiol addition (hrs)

Fig. 3. Time Course Analysis of the Inhibition of TNF
Production in LPS-Stimulated Macrophages by Lycorine or
Lycoricidinol

Starch-induced macrophages were stimulated with 1 ug/ml LPS for 2
hrs and the time of LPS addition was defined as 0 hr. Prior to, simultaneous-
ly with, or after the LPS addition, the macrophages were added without or
with lycorine or lycoricidinol at the indicated times, without medium change.

The culture supernatants were harvested 2 hrs after the LPS addition, and

TNF concentrations were immediately measured by bioassay. [ll: medium

alone, [ ]: LPS alone, [ |: lycorine (1 ug/ml) plus LPS treatment, %:

lycoricidinol (0.008 ug/ml) plus LPS treatment. Bars represent the higher
and lower volues of duplicate estimations.
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Starch—induced macrophages were pretreated without or with lycorine
(1 ug/ml) or lycoricidinol (0.008 ug/ml) during —3 hr~0 hr. The plates
were washed with PBS(—) for three times and incubated with standard
medium. LPS (1 ug/ml) was added with the indicated times and each plate
was re—incubated for 2 hrs. TNF concentrations in the supernatants were
immediately measured by bioassay. Assay was performed in duplicate.
* % Inhibition was calculated as described in Materials and Methods.
** Mean *difference between mean and upper or lower value.

Table 2. The Effects of the Inhibitory Activity of Lycorine
and Lycoricidinol on TNF-a Production from LPS- or En-
terococcus faecalis—Stimulated Macrophages (Evaluated
with ELISA)

TNF-« production (pg/ml) stimulated with

Inhibitor
None LPS E. faecalis
None 0+10* 212+34 403+ 5
Lycorine ND** 28+13 49+10
Lycoricidinol ND 98+21 124+28

Starch—induced macrophages were cultured without or with the indi-
cated concentrations of lycorine (1 ug/ml) or lycoricidinol (0.008 ug/ml)
for 3 hrs. Then, the plates were added without or with 1 ug/ml LPS or 1
ug/ml E. faecalis and were cultured for additional 2 hrs. TNF concentra-
tions in the supernatants were measured with TNF-a-specific ELISA. As-
say was performed in duplicate. ¥ Mean *difference between mean and
upper or lower value. ** ND, not done.
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