solMelde|sts| Xl M 257 5% Korean J. Oriental Physiology & Pathology 25(5):837~842, 2011

okfo] A WIAE EA vA= FF

Effect of Lespedeza Cuneata G. Don on the Activity
of Murine Immune Cells

Jae Soon Eun*

Department of Pharmacy, Woosuk University

The purpose of this research was to investigate the effects of 50% ethylalcohol extracts of Lespedeza cuneata
G. Don (LE) on the activity of murine immune cells. LE was administered orally once a day for 7 days at the dose
of 250 mg/kg. LE increased the cell viability of thymocytes, splenocytes and peritoneal macrophages /in vitro and in
vivo system, but decreased the cell viability of thymocytes and splenocytes in the presence of concanavalin A /n vivo
system. Also, the administration of LE was increased the production of y-interferone, but did not affect the production
of interleukin-2 and interleukin-4. Furthermore, LE decreased the phagocytic activity of peritoneal macrophages in vitro
and /n vivo system, but enhanced the production of nitric oxide. These results suggest that LE has a
immuno-regulative action via stimulation of immune cells proliferation.
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culture® 2 17 A4S AP AFE7]TE multi-well
plate (96-well, 24-well)= Costar Co.ol|4, white multi-well
plate (96-well)= Nunc Co.lA TF4ste] A&t Hom,

microplate-reader (Molecular Devices, SoftMax Pro5), CO;
incubator (Vision scientific Co.), Infinite F200 (TECAN Co.)
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OfTHES AF ool M MRSt S F, 100 g& 50%
EHE 2 LE 48X3H4 23] 58 §, o8t od& AstE
%3¢ o, freeze dryeri EAAZS ], AZEY 122 g& A
o} (o3t LE2} &, 5F 122%). =243 Alde Agdds
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membrane filter (045 pM)Z A HE 35t A-8-3}H ok
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Mg ol gtk A 5l E 1o R 3§, dxd=
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o AHE CO, gasE AAA T A&

DPBSE %2 petri disholAl A E43ta dad
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RPMI 1640 BjAZ dE3sle, 4 & BIZMNE EHFAdoz 3}
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A A E 9] B2 LE 250 mg/kgS 19 154 797 A7
Fo 39, e Fo 444 AF B
FY3A T AFHE CO, gasZ A A|A, E7Fo] DPBS 10
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7} well®] F3EE microplate reader 570 nmol A &334
AMZAEES A AT BEZHANEE %6-well plated] 2
wellel 100 @l (5 x 10° cells/ml)? #3813, 37CY CO,
incubatorol| 4] 48 A] 7t vkt ATh vl 28 & MTTEHS 7

well9ll 37}8taL, 4413F F DMSO 100 w&% 7k wellell 7}stq,
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7. Serum & cytokines 378
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WPo g Z4sAn. B2 HAAEE 2 x 10° cells/mlE =
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200 p7} HEE 2AS th, ZF wellell LPS 1 pg/mlo}t y-IFN
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1. FAAE, vgAE 9 BEFqAAEe AXYEE A=
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e
39S W, LE 1.25, 5

In vitro 2@ A, FAE lymphocyte mitogens
A F%S WY AZTAEES 100% =

220 pg/mls AR W 27 1084 + 14, 1237 + 1.5 %
1662 + 19% 2 RE Fo| X thz 2ol Hls) AENES] Z7}

33tk Con AS APt S W iz AZYEEL 1265 +
18% % F7Ft32H, Con A%t LE 1.25, 5 % 20 pg/mlE A&
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Table 1. Effects of Lespedeza cuneata G. Don ethylalcohol extracts
(LE) on the cell viability of thymocytes /in vitro system
Cell viability of thymocytes(%)

Dose -
Samples (ug/m) - Concanavalin A -
Control - 100.0 = 1.2 1265 + 18"
125 1084 + 1.4 1362 + 13"
LE 5 1237 + 157 155.8 + 12"
20 1662 + 1.9 1903 = 19"

The various concentration of LE were treated in thymocytes and then the cells were
cultured for 48 hrs. The data represents the mean + SE of 3 experiments.
Significantly ~ different from control group (; p<005 5 p<0Q1, p<0.001). %
Significantly different from Con A-treated control group (; p<0. 05 . ; p<0.001).

E‘—E]?'ﬂ H] A E o lymphocyte mitogens *2]3}A] 2F3kS
o] MZYELS 100%2 3k W, LE 1.25, 5 % 20 ug/mlE
A4S o 22 103.8 + 14, 111.3 = 1.2 © 1270 + 1.7%E
5 ug/ml ©]49) FEo)A iz HlE AEAEE] F713)
ATk Con AS AZstAde W txTo] MEYESLS 1836 +
1.8%2 2715992, Con A9 LE 1.25, 5 ¥ 20 ug/mlE g
39S w1824 + 25,1937 + 1.2 % 2083 + 21%E 5 pg/ml
ol’}el sxM Con AE A3 EHé?LOH Hlal A EZAYEE ]
S7Fetith LPSE A2leiols o) AZAEEE 1703 + 1.8%2
F7kstglom, LPSSE LE 1.25, 5 % 20 pg/mlEs #2l5t3le o
z+7t 173.7 + 1.6, 186.3 = 1.9 2 198.0 + 1.8% & 5 ng/ml ©]/39]
FEo]A LPSE A3 thxidl vls) AZAYEE] 371819
h(Table 2).

Table 2. Effects of LE on the cell viability of splenocytes in vitro
system

Cell viability of splenocytes(%)

Dose - - -
Samples (g/ml) B Concanfvalln A Llpopolysiiccharlde
Control - 1000 = 14 1836 + 18 1703 + 18”7
125 1038 = 14 1824 + 25 1737 £ 16
LE 5 M3+ 127 1937 + 1.2% 186.3 + 1.9
20 1270 £ 177 2083 + 21" 1980 + 18"

The various concentration of LE were treated in splenocytes and then the cells were
cultured for 48 hrs. The data represents the mean + SE of 3 experiments.
Significantly ~ different from control group (7 p<0.05, "; p<001, ™7 p<0.001). %
Significantly different from mitogen-treated control group (" p<0.001).

g BEAUAAEY 2 AEAEES 100%2 3HS
< wj LE 1.25, 5 2 20 ug/mlE A 2stA& W 247 1015 +
1055 + 1.8 2 1164 + 1.7%Z 20 ng/ml F=A thxol Hl
3 MEAEE] F718HStHTable 3).

In vivo A& A t 27 FAME lymphocyte mitogen
A2 ehA Boke W] MEAEEES 100%E 3199 o], LES
TFolsla B3 FAMZY AZAEEL 1141 £ 25%2 F7}
stdch 7o F4AE Con AS AFsAS v AT
2820 1230 + 29%% Z7l5tQen, LES Edsta B3 §
A Eo] Con AZ HE39E W 1112 + 23%Z Con AZ A g

m o

{

r)f

AE A nA = dF

3 iz T s 743 HTable 4).

Table 3. Effects of LE on the cell viability of peritoneal macrophages
in vitro system

Samples  Dose (ug/ml)  Cell viability of peritoneal macrophages(%)

Control - 1000 + 1.5
1.25 1015 + 1.7

LE 5 1055 + 1.8
20 1164 = 17"

The various concentration of LE were treated in peritoneal macrophages and then the
cells were cultured for 48 hrs. The data represents the mean = SE of 3 experiments.
+ Significantly different from control group (++ p<0.001).

Table 4. Effects of the administration of LE on the cell viability of
thymocytes

Cell viability of thymocytes(%)

Dose :
Samples (mglkg, p.o) . Concanavalin A .
Control - 1000 + 2.2 1230 + 29
LE 250 1141 + 25" 111.2 + 2.3

LE (250 mg/kg was administered p.o. once a day for 7 days, and the separated
thymocytes (12 x 10" cells/ml) were cultured for 48 h in RPMI1640 media mixed with
an activating mltogen of concanavalin A (Con A). The data represents the mean *
SE of 5 mice. ; Significantly different from control group (7 p<001) ;. Significantly
diferent from Con A-treated control group (*; p<0.01).

iz te] HIAgA e lymphocyte mitogen% A 3HA] 2%
S o NENESS 100% 2 39S W, LES st Bl
A L] AZAEELS 1135 + 27% =2 ~7}6}9{i\:} o 29
HZA A Eo] Con AS X3P W HNEZAYZEEL 1849 +
27%2 78t oH, LEE Fosta 28] g v 2 Con A
2 XY3teS W) 1575 + 2.6%E Con AS A3 2ol
8 Zastdon, gz vgAZe LPSE A sdS ue
ANENEEL 1247 + 25%2 27181900, LES Ed3l1 B
g HZA ] LPSE M 3t9S w 1273 + 23%=E LPSE A
23 izl v 8 2]zt gl (Table 5).

Table 5. Effects of the administration of LE on the cell viability of
splenocytes

Cell viability of splenocytes(%)

Samples Concanavalin A Lipopolysaccharide
- + +
Control 1000 + 26 1849 + 277 1247 + 257
LE 135 + 27" 157.5 + 26" 1273 + 2.3

LE (250 mg/kg was_ administered p.0. once a day for 7 days, and the separated
splenocytes (1.2 x 10 cells/ml) were cultured for 48 h in RPMI1640 media mixed with
an activating mnogen of concanavalin A (Con A or lipopolysaccharide (LPS). The data
represems the mean + SE of 5 mice. ; Significantly different from control group (7

p<001) ™ p<001). % Significantly dlfferent from Con A-treated control group (””;
p<0.01).

Table 6. Effects of the administration of LE on the cell viability of
peritoneal macrophages

Samples Cell viability of peritoneal macrophages(%)
Control 1000 + 1.6
LE 1215+ 157

LE (250 mgkg) was administered po. once a day for 7 days, and then 3%
thioglycollate was injected /p. at the 4th day. Peritoneal macrophages (2 x 10° cells/ml)
obtained after 2 hours adherence period were cultured for 24 hours. The data
represents the mean + SE of 5 mice. "3 Significantly different from control group (7
p<0.001).

00%% 3t4< o LE

- 839 -



2 Bostn B3 ERWAAEY] AEHEELS 1215 £ 1.5%
2 2ol H&) AEBEE] F7H3tHTable 6)

2. Serum ¥ cytokine®] o] PlX= &7}

Ze serum F  y-interferone, interleukin-2 2
interleukin-42] %8 7Z}7} 456 + 3.8, 62.8 + 42 % 529 + 58
pg/ml °olleH, LEE Fosta £T serum T F ¥

-interferone, interleukin-2 2 interleukin-42] %-& 725 + 48,
69.6 £ 45 2 541 + 32 pg/ml= )z
o] S713t 3 th(Table 7).

H] 3] y-interferone2)

Table 7. Effects of the administration of LE on the production of
cytokines in serum

Production of cytokines(pg/ml)

Samples y-Interferone Interleukin-2 Interleukin-4
Control 456 + 38 628 + 42 529 + 58
LE 725+ 48 69.6 £ 45 541 £ 32

LE (250 mg/kg) was administered p.o. once a day for 7 days, and the production of
cytokines were determined in serum with ELISA kit. The data represents the mean +
SE of 5 mice. 5 Significantly different from control group (; p<0.05).

3. BEAUAMEY &245d WA= a3

In vitro 38| 4] LE 1.25, 5 ¥ 20 pg/mlE A 25t9 < o,
5 pg/ml 2 10 ng/ml T EZANZTZRE HA4HE
lucigenin chemiluminescence® o] W&ol H&| 7Fast3l o™
(Fig. 1), In vivo 3@ M= LES Fojsta £ S4 02 A%
X A== lucigenin chemiluminescence@Fo] thZ&-of ]3|

7231 oh(Fig. 2).

—s—Control
—8—LE 1.25 ug/ml
—i—LE 5 ug/ml

—<—LE 20 ug/ml

Lucigenin Chemiluminescence Unit

20

10 25

Time (min.)

Fig. 1. Effects of LE on the level of lucigenin chemiluminescence in
murine peritoneal macrophages /n vifro system. Peritoneal macrophages
(2 x 10° cells/ml) obtained after 2 hr adherence period were cultured for 24 hrs.
The collected peritoneal macrophages were cultured in HBS buffer mixed with
lucigenin and opsonized zymosan treated with several concentration of LE for 30
min. The data represents the mean = SE of 3 experiments. ; Significantly
different from control group (3 p<0.05, ™ p<0.01, ™ p<0.001).

4. BN EEZ FH nitric oxide2] Ao nX= a3
2T tiAAEe LPSe} y-IFNS A eshA ¢l 24 A
7+ w38l 9S W nitric oxide(NO) A/ 2 1.8 + 0.2 uM ©] %!
on, LPS9} y-IFNS X 28t9S wf s+ NO A4 F2 27.1
+ 14 pMZ Z718F9 . LE 125, 5 ¥ 20 pg/mlE A3t
LPS¢} y-IFNS A 8t8s wf 742} 252 + 1.3, 287 + 1.5 ¥
375 + 1.8 tMZ 20 pg/ml LA LPS9} y-IFNS 2|3 o

rlo

o

Zzol v 7134 tH(Table 8). LES Fojstal 2|3k th4A)
Fo A NO A Fe 25 + 03 pME thzw 3 & AFol7t glle
U, LPSS} y-IENS A 2|3t 3l< urr 279 NO A4 L 279 +
11 pM2 Z718t9om, LES Tt Bk oA EelA
NO A4 %2 355 + 1.8 yME LPSS} y-IFNS A g3 thz1dl
H3) 713 th(Table 9).

Lucigenin Chemiluminescence Unit

10 15

20

25

Time {min.)

Fig. 2. Effects of the administration of LE on the level of lucigenin
chemiluminescence in murine peritoneal macrophages. LE (250 mg/kg)
was administered p.o0. once a day for 7 days, and then 3% thioglycollate was
injected /p. at the 4th day. Peritoneal macrophages (2 x 10° cells/ml) obtained
after 2 hr adherence period were cultured for 24 hrs. The collected peritoneal
macrophages were cultured in HBS buffer mixed with lucigenin and opsonized
zymosan for 30 min. The data represents the mean * SE of 5 mice.
Significantly different from control group (s p<0.01, ™; p<0.001).

Table 8. Effects of LE on the production of nitric oxide from murine
peritoneal macrophages /n vifro system

Samples  Dose(ug/m)  LPS and y-IFN  Nitric oxide production (uM)
Control - - 1.8 £+ 02
- + 271 + 14”7
1.25 + 252 £ 13
LE 5 + 287 £ 15
20 + 375 + 18"

The various concentration of LE were treated into peritoneal macrophages (2 x 10°
cells/ml) for 24 hrs. in the presence or in the absence of LPS and y-IFN. The
production of nitric oxide was determlned with a Griess reagent. The data represents
the mean, + SE of 3 experiments. ; Significantly different from corrtrol group (5
p<0. 001). % Significantly different from LPS and y-IFN treated group (* p<0.01).

Table. 9. Effects of the administration of LE on the production of
nitric oxide from murine peritoneal macrophages

Samples  Dose(mg/kg) LPS and y-IFN  Nitric oxide production (uM)
Control - 2.1+ 03
+ 279 £ 117
- 25+ 03
LE 20 + 355 + 1.8

LE (250 mg/kg) was administered po. once a day for 7 days, and then 3%
thioglycollate was injected /o, at the 4th day. Peritoneal macrophages (2 x 10° cells/mi)
obtained after 2 hr adherence period were cultured for 24 hrs. in the presence or in
the absence of LPS and y-IFN. The production of nitric oxide was determined with a
Griess reagent. The data represents the mean = SE of 5 mice. 5 Significantly different
from control group (™; p<0.001 ). % Significantly different from LPS and y-IFN treated
control group (*; p<0.08).

ar =y
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Aq8sta T 1ymph0cytes
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3] AEZAEE 0
7}8ta Con A} B lymphocytes
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mitogen?! lipopolysaccharide (LPS)E A 2|3tA] ¢k 3t& wiu}k
Patge v BF & ow R v AEAEEo
S7retdeh g, EAWAMEA LEE AHedHs W 1E=
ANX AEREE ] Z718tATh o) LEZ} in vitroAl o A A A
x| AL £ Ud5S dnst= Rolth
ofsta B3 FAAZE T vl A
FAEEO] F/8dod, Con AS BAd HYsAS we
S o ETel v AZAES] 7HAEH oA, LE
3 2 HIFAEE gERTd v AxAE
n

olX

&o] F718tA o, Con AS FA9 AH3tAS W= Con AE
A thz2Tto] HE) AEZAAEE] FAFHA, LPSE A0l
AEstAs W= LPSE A tzwol] Hls) ¥ Aolrh ¢l
th Eg LEE Ao Fosta 23 EQUANEE Q2T
ol H]f"H AEYEE] Frkstdh o3 AFAH= LEZ} in
vitro 2 in V1V07:l]°ﬂ A BT FA, A B AAEY] AE
&5 TVMIA B95 S IV F ASS AAEE Aot

T lymphocytet 3 34S AA helper T lymphocyte %
cytotoxic T lymphocyteZ #3151, £3814 helper T (Th) HlX
% Thl M Xo|A = y-IFN 2 IL-27}, Th2 A|3Ed A= IL-4, IL-6
9 IL-10 59 cytokineo] #HIFo, T2 T, B da+ ¥
macrophage®] 243 £3& 33t Aoz 4¥A =
LEE Fosta 23 @4 & y-IFNG2 ol Hls) F7tst
Ao} L2 L IL4%2 ¥ o]z} gt o= LE7]— T2 Thl
AMzE &4d3 & %1%% mst= Bolgt & 4 Utk

Lymphocytesol| A 4] 5= cytokine sES WAMEE 24
st 202 @A “ﬂ o, B AR EAA EH EH =
phagocytic activity % nitric oxide¥S % 3} =l

olEdo] AYstA =HE AAe A7EolE 8 AAEs &
AslE o] &4l 5ol FUteth LEE in vitroAl A A2 sti S W
TEYEHOZ lucigenin chemiluminescence®¥o] 743t th.
AN EE particles B243H= &< oxygen radicalS A3 3h=
o, oldf AAHE oxygen radical®} lucigenin®] ¥H§-3}
lucigenin chemiluminescence #3435} 7| A, LEE in witro
Aol A 2] 8tHS o lucigenin chemiluminescence®o] 7+4x3}
HoH, LEE Fosta EZUAAEE #8319 lucigenin
chemiluminescence ¥ < 583 H & WM& 743t o] d¥e
LE7} in vitro R in vivoAl A BF BEZHAAN T &25S 7
2AZE ouldte Alolth

Nitric oxide (NO)= 2/443}¥ &M EZ 9 pseudopodia 3
e dAlst g5 eIt A JgP. B4
M Eo| A EHHE NOY A3 NOY2 LPSe} y-IFN
< AY3tAS W A3 o, LEE in vitroAl 4] A
FatAdS W LETA NOYo| F7tstder, LEE FT5%49
stal 22 g AN AT AN E NOYo| T Hal F7}st
Atk ol= LEY} in vitro R in vivoAdl | A E5F NO A4S S71
AlE 9ustE Zolth. LEZ7F NO AR S X8t in vitroA
D in vivod] BT FA5E FAAAEAY AR FF A7

ook & Aot}

A

249 rAe 9%
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FRE e FZE (LES A FANL, MPAE 2
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7HMzeH, LE= 34 &
[L4Fel= 8 9FE F4

AIFN %& Z7iA Ao, IL2 2
Foreh W, LEE 873044 X9

8
3

BA5S in vitro R in vivoAlolA EF FFAAIF oY, nitric
oxide A2 S7HAIA o]de] ARAT ofFES HAME

4L A WSS 24T & e fAl AR,

Sl EFEH Aol £3H
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