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Composition Comprising the Extract of Anethi Fructus for the
Treatment and Protection of Immune Activity
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In the recent, increased concern has been focused on the pharmacology and clinical utility of herbal extracts and
derivatives as a drug or adjunct to chemotherapy and immunotherapy. Here we investigated the role of the extract of
Anethi Fructus in the expression of inflammatory mediators, surface molecule, and related receptors in vitro. In murine
macrophage RAW 264.7 cells and peritoneal macrophages of C57BL/6N mice, water extract of Anethi Fructus
increased the production of secretary tumor necrosis factor (TNF)-a and Nitric oxide (NO), and the expression level
of CD14, LPS co-receptor and CD86, co-stimulatory molecule compared to negative natural extract ex vivo. The water
extract of Anethi Fructus increased the production of interferon (IFN)-g from splenocytes. Also, water extract of Anethi
Fructus increased ConA-induced cell proliferation. These results suggest that water extract of Anethi Fructus may
enhance the immune response through immune modulation of macrophage and lymphocytes.
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2. Mouse splenocytes @} macrophages &H]

C57BL/6 B}~ Z 2E]spleeng 221510 micro slide glass
Z 271 278 F, 04 um nylon cell strainer2 o T}518ICt. 1200
rpmofl A 1087 QM Ee] §F & E/SE o186l HETE 1t
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+& FH0Ict C57BL/6 the-A B0l 3% thioglycollateE 5~
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3. Nitric oxide analysis
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4. TNF-a analysis

RAW 26474 Z 8} peritoneal macrophageZ 96 & vlo]|a2
ZH0|Eo] 9 B 4x10° cells® BEFES 50 ug/ml & 100
ug/mlo] AlZIA FEES 37T, 5% COr Z0NA] 24417 A
GIict LPSE thEFORZ 1 ug/mlE AMeloiirt. 8454 &
5lod sandwich ELISA 2P 22 TNF-a 9 &g EHBINUT

5. DA spleen A ZQ] IFN-bol nlxls &3}
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splenocyte® 2213 Th2 % & mlo|2E ol Ee] 1:10° Al
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assay & &ol ZAMS] HUrt
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COy, 37T 271014 24|17} & oY = MEE 1x PBSE 2~
3 _ Atk gaxE gRokA @22 siAE dEskL
gentamicinO] 50 pg/ml FEE AM2Igt & 5% COy 37T 7]
oA} 2417k Set ek Sk B & MEES 1x PBSE 2~3H A
I A E gRsA &2 siXE EESIaL AlekAL 100 pg/m
7F A RElgh & 5% COy, 37T 227104 244]17F SOt ek
Bt ME BAS 588 A 20 pt CellTiter 9%
(Promega, USA)S 7151 5% COy 37T &271014 1A &
O HIZF % 490 nmofl 4 EBTE ZETICL o siefeh X &
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Fig. 1. Effect of the aqueous extract of Anethi fructusof NO
production in RAW264.7 cells and murine peritoneal macrophages.
NO production was determined by the Griess as nitrite accumulation in the medium
after 24hr in RAW264.7 cell (A) and murine peritoneal macrophages (B).
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Fig. 2. Effect of the aqueous extract of Anethi fructus of TNF-a
production in RAW264.7 cells and murine peritoneal macrophages.
TNF-a secretion was subsequently analyzed by ELISA in the medium after 24hr in
RAW264.7 cell (A) and murine peritoneal macrophages (B).
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Fig. 3. Effect of the aqueous of Anethi fructus on IFN-r production
in murine splenocytes. Splenocyte (1X10%/ml) of C57BL/6N mice were
cultured with Anethi fructus at five concentration at 37°C in a humidified 5% CO:
atmosphere for 24 hr. IFN-g measurements in the culture supernatant were
performed by a Mouse OptEIATM ELISA IFN-g set.
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AP H & WY dige] g8g FeX Loter] flal,
nl@AZEE] EE|gh splenocytes(1x10 cells/well) AEFAF 50
pg/mle 24A]17F B9t con-A §0] EE con-AE €2 Tl
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Fig. 4. Effect of the aqueous of Anethi fructus on proliferation in
murine splenocytes. Splenocytes (1X10°/mi) of C57BL/6N mice were cultured
with Anethi fructus at five concentration at 37°C in a humidified 5% CO;
atmosphere for 24hr. Proliferation of splenocytes was performed by MTS assay.
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(Promega, USA)E A7I511 5% COy 37T 271014 X &
QHuleF & 490 nmollA EBEE ZESICE S i WX &
HA, 1% Triton X-1002 HZE35IL LB brotho] Z)4alal LB
Agar (ACROS, USA)ol =% St T3 37C &&27]0lA] 244120
merst & getg Aol CFU/mE F38lRirt Fig. 504 B
£ uiel o] AIERIE Bgh NEFY 4Rk 540

- 702 -



EogHA @22 Tl Hld) A R HAE ¢ AT

- RAW 264.7:salmonella=5000:1
- 50 or 100ug/mli NE conc.

1.00E+09 [ 1.00E+09
E 1.00E+08B E 1.00E+08
= ~
2 >
n [y
O 1.00E+07 | O  1.00E+07
1.00E+06 1.00E+06
> By ~ &
4 g
L o
* ?’? ‘>?>
PR =
[3; 7 &
\x
o
F

Fig. 5. Effect of the aqueous of Anethi fructus on CFU of S.

typhimurium. S tyohimurium infected-Raw 2647 cells were cu'tured for 24h in
the absence or presence of the aqueous cf Anethi fructus. The growth of S
typhimurium was examined spectrophotometrically at 490 nm. Colony forming unit,
values are presented as the mean of three independent experiments,
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Fig. 6. Effect of the aqueous extract of Anethi fructuson the
expression of co-stimulatory molecules and TLR-4 receptor in
murine peritoneal macrophages in vitro. Peritoneal macrophages were
treated for 24hr at 37°C with PBS, Anethi fructus extracts and LPS. After washing
1X10%cells/tube were stained for 30min at 37°C with FITC-labeled monoclonal
antibodies to CD86, CD80, CD14 and TLR-4. These cells were also stained with
isotype-matched control antibody (black line). The expression leve's of cells surface
molecules were determined using FACS analysis. Data are representative of at least
three independent experiments.
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