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Comparison of Linarin and Its Acetylated linarin for the Cytotoxicity on the
Proliferation of Lymphocytes and Activation of Macrophages

Shinha Han, Jee-hae Shin, Myung-a So, Hye-ran Han, Min-joon Kim, Dongsool Yim and Kyungjae Kim*
Department of Pharmacy, Sahmyook University, 26-21 Gongreung-Dong, Seoul 139-742 South Korea

Abstract — Linarin is a main compound from Chrysanthemum zawadskii var, latilobum. However, the biological mech-
anisms of these activities are unclear. Because of this wide diversity of effects, it is believed that they may be exerted
through pluripotent effectors of linarin. In our previous screening study, the effects of linarin on the mouse macrophages
cell line, RAW 264.7 cells, were investigated. It was found that linarin could stimulate macrophages activation by the pro-
duction of tumor necrosis factor (TNF). The linarin (6.25~12.5 pug/m/) inhibited the production of NO in LPS-activated RAW
264.7 cells and linarin became an useful candidates for the development of new drug to treat endotoxemia and inflammation
accompanied by the overproduction of NO. However, linarin-treated total lymphocyte showed cytotoxicity in a dose depen-
dent manner between 20 pg/m/ and 40 pg/ml. In this study, linarin derivative (acetylated linarin) was synthesized in order
to obtain less-cytotoxicity of linarin and evaluated for their in vitro cytotoxic activity aganist mouse total lymphocyte. There
was no cytotoxic activity in a dose dependent manner (20~40 ug/mi) of acetylated linarin whereas linarin showed. The pro-
duction of NO, however, was not the case by this modified linarin. The cell morphological change was not significantly
changed in response to acetylated linarin alone and these effects were potentiated by the addition of LPS. These results
suggest that acetylated linarin may be developed to be a promising new drug candidate without cytotoxicity on the basis
of its activity of macrophage activation.
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CcrA(Concanavalin - A, Sigma), Trypan blue(Gibco BRL,
grmd land), FBS(Fatal bovine serum: Gibco BRL, grand
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Linarin®] 717|824 Z3u}

20 v) B AP O mp.: 272~274°C, 'H-NMR(DMSO-
d): 88.03 (2H, d, /=8 Hz and 2-H and 6-H), 7.132H, d, /=
8 Hz, 3-H and 5-H), 6.90(1H, 3§, 3-H), 6.60(1H, d, /=2 Hz,
8-), 6.43(1H, d, /=2 Hz, 6-H), 5.30~4.90(1H, br, s, w=
15 Hz, 1"-glucose), 4.63(1H, s, 1"-H rhamnose), 3.87(3H, s,
OMe), 3.80~3.30(9H, sugar protons), “18] 3% 1.12(3H, 4, J=
6 Hz, rhamnose C-Me)°|th(Fig. 1).
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Fig. 1 — Structure of linarin and acetylated linarin.
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& AMES) acetylation® linarindS ER1EKICHFig. 1). H-NMR:
61.15 (3H, d, /=6 Hz, CH; of rhamnose), 1.90-2.09 (18H,
each all 5, 6x OAc), 2.44 (BH, s, ¢5-OAc), 3.88 (3H, s,
-OMe), 4.72 (1H, anomeric H of rhamnose), 524 (1H, d, /=
7 Hz, anomeric H of glucose), 6.64 (1H, s, H-3), 6.98 (2H,
d, /=2 Hz, H-8), 70.3 (2H, d, /=9 Hz, H-3' & H-5", 2H, d,
J=9Hz H-2' & H-6.
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2 AEAdE YR, IFEolME lymphocyteZ2lell
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Fig. 2 - Proliferation assay of linarin or acetylated linarin (2.5, 5, 10,
20, 40 ug/ml) by LPS (50 pg/m/) stimulated spleen cells.

Cells were incubated 8 wells per each group for 3 days at

37°C and 5.5% CO,. After adding 50 i/ XTT labeling
mixture and incubate for 3 hrs at 37°C and 5.5% CO,.
Measure absorbance using an ELISA reader at 490 nm.
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& Controt BCon A OLinarin lAcetylated linarin
Fig. 3 - Proliferation assay of linarin or acetylated linarin (2.5, 5, 10,
20, 40 ug/ml) by Con A (2 pg/ml) stimulated spleen cells.
Cells were incubated 8 wells per each group for 3 days at
37°C and 5.5% CO. After adding 50 W/ XTT labeling

mixture and incubate for 3 hrs at 37°C and 5.5% CO,.
Measure absorbance using an ELISA reader at 490 mn.

lymphocyte®] 71 #Aash= AES 2ol linarin®] % 20,
40 Lymi A E @A E=E AE 8 & 5 Utk
Acetylated linaring mousedl gt A9 A FL(2.5, 5 ug/mi)
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8k 1 $15t9] LPS(10 ng/m)3 ©]83l &4 17th. LPS/linarin
(1, 3.1, 625, 125, 25ugml), LPS/acetylated linarin(1.6,
3.1 6.25, 12,5, 25 ug/mhe A 3A3ted 2}elFch. Linarin
7d-> NOgJ A/do] 6.25 ng/mfPElE gA0] Tashs d%s &
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261 7 MZF2| morphologydl OlX|= Y&
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71 celle] Festyt st glod 5 FEis Jehigich 1
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oo S B S oled 2eRE s 29350 A
dH & o 7 UANT, LPSlinarin(20, 40 ug/m)e] -9 AL A)
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Fig. 4 — Inhibitory effects of linarin on NO production in the LPS-
stimulated RAW 264.7 cells. The cultures were incubated
with 10 ng/m/ of LPS in the presence of different linarin
concentrations (1.6, 3.1, 6.25, 12.5, 25 ug/ml) or acetylated
linarin concentrations (1.6, 3.1, 6.25, 12.5, 25 pg/ml). 6
wells per group were used and 200 W of the cells were
added to each well. The plates were then incubated
overnight and 100 W from the surface of each well was
transferred into a new plate. The accumulated nitrite
concentration were measured overnight after stimulation
used a Griess reagent for 10 min at room temperature and
read using an ELISA reader at 540-nm. NO production was
determined by the accumulation of nitrite using the
method reported Stuehr and Nathan (1989). The results
are reported as a mean*S.D. of three independent
experiments.

T it 53] acetylated linarin 5528 73-2(40 ug/ml) =
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Fig. 5 — Macrophage morphological changes in response to linarin
or acetylated linarin. RAW cells were cultured on cover-
slips in the presence of different concentration of medium
(a), LPS (100 ng/mi: data not shown), LPS$/linarin (2.5 pug/
m/; b), LPSAlinarin (5 pg/ml; ¢), LPS/linarin (10 pg/ml; d),
LPS/acetylated linarin (2.5 ug/mi; e), LPS/acetylated linarin
(5 ug/ms; ), LPS/acetylated linarin (10 pg/my; g) and LPS/
acetylated linarin (40 ug/m/; h) for 48 hrs. The cells were
fixed and stained in Diff-quick. Observed under the light
microscope at x400.
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