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Augmentation of Immune Responses by Oral Administration of
Gynostemma pentaphyllum Ethanol Extract

Sun-A Im, Hyun-Suk Choi, Bang Yeon Hwang, Myung Koo Lee and Chong-Kil Lee*
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Abstract — The immunomodulatory activities of the ethanol extract of Gynostemma pentaphyllum, termed hereafter as GPE,
were examined in immunosuppressed mice as well as in normal mice in the present study. Oral administration of GPE into mice
prevented dexamethasone (DEX)-induced immunosuppression as determined by the mitogen-induced proliferation of the sple-
nocytes and the the cytokine production (TNF-c, IL-1p) in the whole blood culture. In addition, oral administration of GPE
increased antitumor host defense in mice implanted with sarcoma-180 tumor cells. The immunoaugmenting activity of orally
administered GPE was also confirmed in mice immunized with ovalbumin (OVA). Mice that were orally administered with
GPE generated much more potent OVA-specific cytotoxic T lymphocyte (CTL) responses upon intravenous OVA injection
compared to the untreated controls. These results demonstrate that oral administration of the ethanol extract of Gynostemma
pentaphyllum could be useful to increase host defense in immunocompromised situations such as stress- or tumor-induced

immunosuppression.
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A EE Fe 5t ACK lysis buffer (0.15M NH,CI, 1M
KHCO,, 02mM EDTA)Z A& +E A A &, 96-well
microtiter platecl] 1x10° cells/wellZ 7F3+ TR, concanavalin
A (Con A), anti-CD3 monoclonal antibody (mAb) Y=+
lipopolysaccharide (LPS)E == H7lste] 9t vigst
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& o AT (Fig. D).
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Fig. 1. Proliferation of splenocytes in response to mitogenic
stimuli. Mice were administered by orally twice a day with
different concentration of GPE for 21 days and dexamethasone
(20 pg/mL) contained drinking water was feed for 4 days (on
day 17, 18, 19, 20). Total spleen cells (1x10%well) from
C57BL/6 mice were cultured in the presence of ConA (1 pg/
mL), anti-CD3 antibody (100 ng/mL) or LPS (100 ng/mL) for
3 days. DNA synthesis of splenocytes were measured by [H]-
thymidine incorporation for the final 18 h of the culture period.
Values are means+SD. *p<0.05, **p<0.01 compared to control
levels.

(Fig. 2a). IL-1B 9A] LPSZ 100 pg/mL F=2 H7HI60S
o], A/dtol] HlEte] DEXE ¥+ 3 AAolA tase
o= RIFASY, GPEE 773 AP oM e 7
AER] a1 g BIset 8 FAISIIT (Fig. 2b).
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Fig. 2. LPS-induced cytokine release in whole blood culture. Mice were administered by orally twice a day with different
concentration of GPE for 21 days and dexamethasone (20 ng/mL) contained drinking water was feed for 4 days (on day 17, 18, 19,
20). Mice whole blood, obtained from the vein, was diluted five-fold with medium and incubated in the presence of LPS (100 ng/
mL) for 48 h. The amounts of cytokine in the blood culture supernatant were measured by ELISA. Values are means+SD. *p<0.05,

**p<0.01 compared to control levels.
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Fig. 3. Flow cytometric analysis of the antitumor activity.
GPE were injected into ICR strain of mice (ip., 1 mg/
mouse) once a day for 6 consecutive days. On day 4
from the initiation of GPE injection, sarcoma 180 cells
(4X]0S cells/mouse) were inoculated into peritoneum. PECs
were collected four days after the inoculation of sarcoma
180 cells, and stained with FITC-conjugated anti-CD45
monoclonal antibody. CD45-negative histogram represents
sarcoma 180 cells, and CD45-positive histogram represents
host cells of hematopoietic origin. Values are meanstSD.
*p<0.05, **p<0.01 compared to control levels.

= ARE-E AL )= glucocorticoidse T A2 2 macrophage
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stE dWshe AR IRIEHA=, °ol= Gynostemma
pentaphyllum =} (tea)®] 74517} cadmium®] 735 =
aE WAAE F4%5S 3BT Byl g8t
+ ZA3elth. GPES| 7-Fo = DEX®| Z7-Fofo o3t
mitogen = HIZHAE 2%}, AdufgollA] LPS A=
o 2J3tk cytokine ks ASHE BTt ol g A=
GPE®] 7717} DEX®] 73-tFodel] 2j3 HfAshE o
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sted WMo AstE= AL e 5 Advke 7S Al
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Table 1. Antitumor activity of GPE on sarcoma 180 cells
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HATAE0 GPEQ| &e&s - ICR AF ) sarcoma 180
YAE o]y HFE GPEE 73 §, GPES| FUR 5
SRIsITh. A7 218 ol thalslr] flste] T
A I 2 5 oy 7] Jqad Al EEo] B E
fraEed olE% A8t 54T UAE (peritoneal
exudated cells, PEC)Z}3 3t} B Ao = PECS}
sarcoma 180 M|XEE FH3le] BEA81ax), ME1E 21435}
+= pan-leukocyte A9l FITC-conjugated anti mouse
CD45 mAbE PECE 9243} sarcoma 180 A9} 71T
A 3 3 FACSE 489t} Fig. 3% 7o) PECS}
sarcoma 1802] &3t LHo] 7153815 ™, FACSE #
235t A3}, GPEE FoJ3t A3 o4 sarcoma 180 A X
7} 33.93% 7HAEFaL, PEC7F 150% S7tste] ddkas
< YERAAT (Table 1).

ZT50{ GPES| && 50| CTL RE&s - B4 A+
oA GPES] OVA 5o] T Alxe] &3t 5L in vivo
CTL assay= €}1g A3}, OVA (100 ug/mice)s F43H o
Zoll M= OVA 5o] CTL =84 o] vl AE 51%,
HIEEEo M= 49%= UEske ™, GPES 74718 4
Fo A CTL fF=g/gdo] vIodME 73%, HExT oA
69%= A SV AR YERTH (Fig 4).

2 A+tollA GPES] Z-HFoI= sarcoma 180 41|32 o
g A5 e ST, B AFIME 3
CTL =5 7 7e Ao Y $485S 20l s
UFBALE. ol GP FE=¢] E7FFA0l oJs] €% antibody
o] Aol 71893, Con A AFFol| 2] 3k A L9
cytokine AAFE Z718lglom' GP ALE U 9] T 85AL
adjuvant® F72 JERIThs 919} tlio] GPE AR
o] A HE TTATE E50] IS Ysdhe Aot

ES ol2gt A= GPES] Z-Fool] &3 etaisol
Ao AF ARGk Alo] oz, AT HE S
o =M Yepde YFshe Aot 53], GPES] A++F
o7} DEXE HYo] Astee AL o  dvke AM
& REYAR Qlsle] o] AstE s AL A < 9l
= W opeEh, AN H S SR EN FURTS U
e < dvhke 7hsAdE ArlEke Zlolth

Dose Total cells Sarcoma 180 cells PEC
(/mouse/day) Numbgr Numbg:r . % . Numb?r ‘ % .
(1x107) (1x107) inhibition (1x10%) increase
Control PBS 118.25 69.77 - 47.30 -
GPE 1 92.65 46.12 33.93 70.95 150

*Percent inhibition was calculated as follows: {(CN-TN)/CN}x100, where CN and TN stand for the number of sarcoma 180

cells of the control group and the GPE treated group, respectively.

"Percent increase was calculated as follows: {(TN-CN)/CN}x100, where CN and TN stand for the number of PEC of the

control group and the GPE treated group, respectively.
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Fig. 4. Effects of GPE on the induction of OVA-specific CTLs. Mice were administered with GPE for 20 days. OVA (100 pg) was
injected intravenously on day 13. A 1:1 mixture of each target cell population was injected (i.v.) into recipient mice on day 20 and
specific cytotoxicity was determined 18 h later. Representative histograms of the spleen and tymph node cells shown in (A), and the
percentages of specific killing of OVA[257-264] peptide-pulsed target cells were shown in (B) Values are means=SD. *p<0.05,

**p<0.01 compared to control levels.
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