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Immunomodulatory Effect of Methanol Extracts
of Korean Oldenlandiae Herba and Radix
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For the evaluation of immunomodulatory effect of Korean Oldenlandiae Herb (OH) and Radix (OR), our
experiment was performed with methanol extracts of Korean Oldenlandiae Herba and Radix. After administration of
methanol extracts of Korean OH and OR for 7 days, Balb/C mice were immunized with sheep red blood cells. Four
days later, splenic leukocytes were isolated and immunological experiments were performed. Rosette forming cells and
plaque forming cells were significantly increased in Korean OH and OR treated mice compared with PBS treated
control. Korean OH and OR also enhanced T and B lymphocytes, macrophage and natural killer cells by
flowcytometric analysis. LPS-induced TNF-a and IL-6 levels were increased by OH and OR compared with untreated
control. These results suggest that Korean OH and OR have immunomodulatory activity through regulation of

cell-mediated immune and humoral immune response.
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Bl AFY tiositollA &
20l1A41 100 % HEHE 10 L
filter paperZ o 3}510d
golol Y sHokd Be
AN

Aot

WA R AES
FULOW Z+zE powder 1 kg/>’~
of ©7}t 33| 25%6}93‘0%

rotary vacuum evaporatorE O]8
(Yield : H%&-3.65 %, ¥e]-0.84 %)=

2 A}
EO
FA=N=]
Et‘

21 Balb/C 4FE Ti3hd

na TR
2+2 C, &5 6015 %, 124]
ol 187

FQ7 A4 8

=

3. HAg) o

479 doig 1Y 13] 787 AT FOI8Ich iR TolE
OFR G ol AMEE} PBS buffer(pH 7.2)8 ZTEABINC).
4 _539]1315)

ll

goz A1gE HeFA e (sheep red blood cell):= 8=
iR} (Korea Media Co)Z5E Tdlo] AME3IACt. HAYHEF

T PBSE 715l AA 2 ZFIIAY SlMal AKBSIH, 4 T

oA EESHL, HE 1FY olulle] ATl AESEIATE
5, W
BAS 7Y AFEAS £ AFIZT HEZY 2Zulo|
1x10° cells/ ) BLE £HE UIHET RHAS 02w F
Atekd HEAZTH
6. Hlzt Yoy sel Z7
WA 49 & SES AT HIAES FHE6KT cell

x
strainer (70 mesh, sigma)oll STAEL FA/] T AE HERO

Z2 7rEA 24 28 & 45t PBSE 23] A5 0.83
% NHCIEH S W1 527} H12A1A ME+E g8zch o}
Al 28] MAGIAL WAL PBSE R &Fol] Qb Setig ZA
STt

7. Rosette forming cell assay

Rosette forming cell assay= BachS'99] u}#io] &5k 4
816194t Spleen cellg 3x10° cells/mE PBSol| 3|46}l TRk
HHEFE PBSE 2 o]}t A&Aale 3x10° cells/ M E Si50] =
QU+ Plastic tubeol] 27} 500 ¢ & 41 Z¢+EE o 800 rpm

HEREES HIAXE a0
oflA] 387F Y41 B3 4 CollA] 24417} incubation 3I3CE

0.3 % methylene blueZ @485} hematocytometero] &1
spleenol] HFEE 7T 4 vl 0]} binding $F forming cellf} Al
4} B3Ik

8. Plaque forming cell assay

884l g4 Ml E4>(Plaque forming cell)= BaconZ'"9] u}
Holl 8l AESIAUTE Spleen cellS 5x106 cells/mé Z PBSo]
SAELT HYRE T 4x10° cells/m! & TSR} Guinea pig
complement (Gibco) 100 0 &} HAUHEF 200 wE SEBIA
icecllA] 3087 2Ix|Sr EgiHol HIA HSH 1 mE 7]-0}EL
slide glass®} cover glass AloJol] o] &gt 200 ;L@ Fsk &
37 ToflA] 1417} o]4} incubation H plaque $8

count 35131

20
s & 44

9. Flow cytometric analysis
02 % BSA solutiono] BIANEZEE HSA[Zl & FITC
dE! @i‘l](CDC’: CD4, Mac) 34398 100 u& 715K 10
SA133T} TRA] PE-conjugated®! HA|(CD19,
D8, )9—1‘—1%‘% 715l HSollAf 3087 T HRESAIZTE
HaFMdo] AFHE NEEZ PRI ME F 500 1] BN
| 2741 FACScan(Becton Dickinson, Germany)& 0} &8}
BABIG ) Datai2Al S forward scatter(FSC)2} side scatter
SC)2 dual parameterE 012%} dot plotdtofj 4] AR HIAAM E
TESIH HE

conjugated
20 B0l

QJRO

B[

&} small lymphocyteds] 2! lymphoblast@ & &
ymphocy ymp
(gated, %)E AHESIA

10. Cytokine assay

Hl& lnbt letlo] lipopolysaccharide(LPS, 2 pg/mi,
Sigma)Z AZ|sld vl F 4, 8, 16, 24X]710)] soup2 o}
cytokineg HE3BITE. Tumor necrosis factor(TNF-q, cat#
551502)¢}  interleukin-6(IL-6, cat# 550950) =7A< Becton
Dickinson A}2] Mouse ELISA kitE AMZ3193 €1 manufacturer
protocolofl QI3 AJA1E 450 nm I}HAolA] ERT ATt
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11. EARXNE]
& HIOJE} = Mean + SEE 3 A|3191 1L Student's t testZ
ZET WSk p value & T3I¥EL
A3 3 uF
1. Rosette forming cell @4jof] WX]= Y&k
Hrol HESE 4HoW THEY HHA Exdhe
glycoprotein¢] CD2'99} M7} Bx5)0] rossetteS %"’é;ﬂ'/}
OlEIgH YTl E 018510 riAo] B HETFE HARXZ H, 7
L AIRE BoSH T HIZMEE 2RIl NERFAS 3‘_7(1]0}03
Th ool HAHETE ZFMIA AEFE & rossette HH S T

25t A k= Table 13} 2Tk

Rosette forming cell FHoljA{= thE
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T0] 58 + 556 0 T HI3} FUIKE FE, FUI BE] BE Go)F
O E/15IrE B8] Fhil ¥2] 50 ng/moused FIS F2
80.2 + 552F 71& FHEIQ AE HACE ol Fuidt Wslake
Z MES my] 2E TR =) Qs MEM HE(cell-mediated

immunity 2 S E7MIL 4 ASS & % AUNTH

Table. 1. Effects of Korean Oldenlandia diffusa on Rosette Forming
Cells response in the spleen of Balb/C mice immunized with sheep
red blood cells

No. of Dosage 10°RFC/10°

Group animals  (mg/animal) spleen cells
Normal 10 0 212
Control 10 0 58 + 556

9 25 723 + 332

Herba 9 50 752 + 445

Radix 10 25 765 + 368~

8 50 80.2 £ 552+

a - Mean + SE, ™ Statistically significant value compared with control data. p<0.01.
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Table. 2. Effects of Korean Oldenlandia diffusa on Plaque Forming
Cells response in the spleen of Balb/C mice immunized with sheep
red blood cells

No. of Dosage PFC/10°

Group animals (mg/animal) spleen cells

Normal 10 0 138 £ 223°

Control 10 0 1424 + 312

Herba 9 25 2115 £ 302

8 50 2213 + B4

Radix 10 25 2362 = 219

8 50 2576 + 37
a: Mean + SE, *: Statistically significant value compared with control data. p<0.05.

3. @EZT 2435l niXle I

Heko] HETE HYAZ] nlRA0 &0 HZE 2
slo] HAuga] Bolsle WETY 24 UMEY| Y8 4%
9] SHAE GBSl flow cytometryE £4181%3T) CD3= T

(=)

I, CD192 BRIZH, CD4= TEET & helper TR+, CD8
2 cytotoxic TR/ =+, Mac2 wlAE3tA], NK& Natural killer
cell®) Ao, BAZAD Fht MEL WElolA) TR =T, B
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YIF, THEF & helper T =78} cytotoxic T = 5 tf
Z7o Hlal #XS] F7HIZcE ESH v EabAlS} Natural
killer cells E7IA A= A& B0 & 4= UATHTable 3). ol=

Ui AP R AES B2 5 AAolA] dofd = )
e BE HAAd gge Fe AE ¢ 4 AU

Table 3. Effects of Korean Oldenlandia diffusa on portion of lymphocyte
in the spleen of Balb/C mice immunized with sheep red bicod cells

Dasage
Samples Cbh3  CD19  CD4 CcD8 Mac NK

(mg/mouse)
Normal 0 524¢01% 08+01 48+01 1801 22+01 05+02
Control 0 7903 11x01 61£02 13201 1902 0301
Herba 25 512£0.1 112+01 489203 213+03 58t0.1 1.8%0.1
50 602+0.1 122+03 58.1£03 222+03 4803 2802
Radix 25 588+01 98+02 55.7+01 215+02 3902 14£02
50 655401 122403 642201 256+02 52+02 28+0.1

a ' Mean £ SE,

4. CytokineEH]ol] =
Heke] a2 WA alA9 n|FelA AZE B2
olad B Lub Hetdlo]] LPS(2 pg/ml, Sigma)E AZI5lo] bl

nixlE S

&k & soupg O} cytokineS HESIATE LPSE HAH & akg)
AFIAV @EHEHE ASHOE FEIHE vl e &4

slE 1 E43lE nEZEIAE

Pags xE2IE TNFa,

IL-19} IL6Z 213", TNF-a= Boukgo] ﬂo:lo}t— g
T7t EFUIM E BEE FX6IM wET9 ndE Addls
g E7KIA AREE Ro, oE 7IA C}’tOkiI"e‘cl’]MOﬂ 2
8ol g0l GEHES 55.—’3*]?_1'/} JLefut k] TNF-a
e 2Eg £ 7 873e RoAu A2YsE &
gk 4= QITh. IL-6= BRlZ ol \’E}E‘_TL—OJ B B8 &
ZAI71H BRI B3] npx|ut thA o 2H&sle] 2ol thél
1mmunoglobuhn,] WS E7KFe HY %@%QOID}M) =

T ol sTollAu 817 NE w2

WA AxQ) ¥
TNF-¢ activityZ EO]D’J} ZAaslE FME Holal om, B
Z] Erhe AXA 49 E8& VERATHFig. 1).
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Fig. 1. Effects of Korean Oldenlandia diffusa on TNF-a activity in the

spleen of Balb/C mice immunized with sheep red blood cells. All
data are presented Mean + SE.
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IL-69] A= =uldt Axe BElE 400 % 7ol E40o]
E7V8 O 24 interleukin BHE0] FEE 7K1 Y= ALE U}
EhgTHFig. 2). O|ZM U4t siBlAPd & H 29} BiE] B 5 TNF-
a9} IL-68Holl HEFE E224 HAdlEE Edshide 2
g 5 AT

500

—e— Control

—O-— Herba 25
—v— Herba 50
—v— Radix 25
—=— Radix 50

400 -

300

200 A

IL-6 activity (%)
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0 T T T T
16 24

Time (h)
Fig. 2. Effects of Korean Oldenlandia diffusa on IL-6 activity in the
spleen of Balb/C mice immunized with sheep red blood cells. All
data are presented Mean + SE.
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