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18B-Glycyrrhetinic Acid Induces Protective Anti-Candida albicans Antibody
by Its Immunoadjuvant Activity

Yongmoon Han”
Department of ImmunoMicrobiology, College of Pharmacy, Dongduk Women's University, Seoul 136-714, Korea

Abstract — The role of antibody in the fungal infections is controversial. However, our previous reports showed a certain
epitope in Candida albicans cell wall (CACW) induces protective antibody. A major problem is that the epitope isolation
requires tremendous time with high cost. This aspect led us to investigate a simple way inducing protective antibodies
against C. albicans. In the present study, we determined if 18B-glycyrrhetinic acid (18B3-GA) from Glabrae Radix (a family
of Leguminosae) has immunoadjuvant activity. Data displayed that the 183-GA suppressed proliferations of both T- and B-
lymphocytes at high concentrations, whereas below 20 uM concentration the compound supported the proliferations. These
observations indicate that 18-GA has immunoregulatory activity. Based on this observation, an immunoadjuvant effect was
examined at the low concentration. Results from animal experiments showed that CACW combined with or without 18-
GA produced the anti-C. albicans antiserum in mice. Nevertheless, the CACW combined with 183-GA formula only pro-
tected mice against disseminated candidiasis (P<0.05). These data implicate that 18B-GA has immunoadjuvant activity,
which may provoke the CACW antigen to induce protective antibody. Currently, we are investigating possible mechanism
of how the 18B-GA provokes such protective immunity against the disseminated disease.
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Fig. 1 - Chemical structure of 18B-glycyrrhetinic acid (183-GA).
This diagram displays glycyrrhizin and 18B-GA. Glycyrrhizin,
a triterpene glycoside, consists of 18B-GA and two
molecules of glucuronic acids (GlcA) that are attached at
the C-3 position.

(aglycone)?] 18B-glycyrrhetinic acidt= 123 o4 CD4+T-
lymphocyte2] 5218 A5t Candida albicans?12173 737d
PEGS x7ehs g3t Jom P B Ao g 7%
ATAe oJshd AFEoAi= HIE Tlymphocyte?] 52
S BE3= o= #HUhEIh o] 18B-glycyrrhetinic acid
(18B-GAY7} regzdol| w2} T-lymphocyte] HoW-g-ol &k
< T 1YREase 7o) 9SS 9vgitt. Glycyrrhizin
3} 18B-GAS] 3F8l+-%2] A=, penetacyclic tritepene WA
Q1 glycyrrhizin® B-amyrin A|Z el 43 188-GAS} 2374}
glucuronic acid®? T4%°] Uth(Fig. 1). 18p-GA2] thiEZRl of
g2 adEAe FETEANY FALEA cortisole] B2
A3} = | Z-g-of| #oial= 11-B-hydroxysteroid dehydrogenase
a5 Al EAE JAFAY 58 5 5 gtk 1
ejup Wz galel] o)k AR el T3t B qlvh
oAl CD4+T-lymphocytet= A0l 54
kS ggehe WeRkSFEolE Als o] das 243t
Az o] dAlof wa} & A E(effector cells)”} T} HE3EH
CD4+T-lymphocyte:= MHC(major histocompatability) mole-
culesel] o]l Al x =)= U] Aol &g e SIS
E3)4 Thl1Z} Th2 effector M¥EE -3} (differentiation) Fr}.>
olg A #3}¥ CD4+T-lymphocyte= ©18] &2 cytokines
Fa)slar o]Z A #8]9 cytokineS T AN Fol| FS
For] yFz o7 o] HAMER slojF AT EA T UE F
9] cytokineS WH|ES st} 1814 cytokine®] FFHoll wet
8715 (effective functions)yS 53 & = = 49] cytokine
profile®] 7Rdo] AAH W WY W] A RA
SR f=el #AefstE 715l et CD4+T helper cell> Thl
type CD4+T-cell?} Th2 type CD4+T-cellZ T-#3l=d] ©]<}

Vol. 52, No. 6, 2008

2o B312 elr= Tecells?] 27] @40 vl F sk}
e BE ggel st 57 ANke-S Fa AlHg WY
(humoral Immunity) T+ A|XEm7HA ™ (cell-mediated
immunity) #o] o1¥-5 F58 5= k7

3 B} 7Rl AR uE 1R saponin AlGL] A
1ol Quillajia saponaria 121E Quil AS T3} HE31]
AT FEls Wl HEeHA] ks Rt I8 St
F o= Zlos mag vl okt o] RS Fgow 95l
WEsd Thl W33t AE5A T-3 X (cytotoxic T-
lymphocyte; CTL) A f551] A2 Ul A5 Hed
(intracellular pathogens)ell thet @AEET} o}l QA (cancer
vaccine) Azl G&sith= o] Bag vl Qok920 et o)
Aue HOoR Qg Fakgog Al ko] AJdF o Z AR
sP7elli= Algte] k.

2 AFolAE 719 B2 ATHEE vEOE Slo] sk
oA ANt o® Y] ARgE= FEelA HE]E= 18-GA)
Hoxdaas A% vl AT aRe] 579 C
albicans AWMl HE Al W g} s A9 8
Vs3SI

N

Ol

Al
=

ot

R

AlS]

i

F= Aol AR A= theF 6~7 7] BALB/c 7Y
# (Orient Inc.-Charles River Lab, Seoul)= AF8-33aL, 7%
BHE APA A 17U 28217 F AFsision, 3
¥ fiter-top cageollX] BE AR 2 S A5 9 8)
Ach FEAe L &5 20+2°C, 55 50+10%% 1413191
aL, 2 12243 A 0% W) vks sl sEdele

FelolAjtlel Ealirgel tet Agsisich.

et k=

C. albicans 75 710l 57440 7H9E CA-1 strain™®#4
S AR, A A A 37°CollA] GYEP(glucose-yeast
extract-peptone) NA|HIA| A 244)7F 72 0 2 33] Wkt &
& 23 (blastoconidial form)e] AEZE gARH oz F4 s}
o Wity QaketE8-9(DPBS; pH 74; 4°C) 2% 33] o4 Al
#sto] ARgaRinh. AFE A7) 918 Al = S7 (cell
counting)> hemocytometer(Gibco, USA)S A}-&-3lo] =4 &}
Ark.

18B-glycyrrhetinic acid (18B-GA)
18B-GAx= SigmacllA] T+t o, Aol Akg-at7] Aol
endotoxin 23355 *J4<E endotoxin kit(Sigma)S AHE-51o7



496

ks

£

=]
R

endotoxin 255

gl 3 thaofl 2 Al ARgsisith.

C. albians cell wall extract(CACW)e| F&E2|

C. albians®] A|XBEEe= 2 A4 B WS AL
atieE 82D o] Wb 71eks| 7)4sbd, GYEP(glucose-yeast
extract-peptone) A BSt C. albicans & YA
HPHO 2 S=xslo] DPBS(°C)= M2t th3ol disodium EDTA
(0.1 M; pH 7.5)¢} trisodium EDTA(0.1 M; pH 9.0)2 <14 X
2]3}aL 0.3 M p-mercaptoethanol® 30%- 2k 2120l =|2]3t
TSNS Il 9 e ts T4 (membrane cut-
off=12,000 Da)ell ¥ e go]2<rol thsto] 3Y &<t +
Aigict. FA4o] ghud & FAY UWR-EAS 541X (Eyela
FD-1000, Tokyo, Japan)dto] 23} A|ZATE, (sl AlEHe
desiccatordtel] A1 skl ARg-EHTE,

18B-GA2| T-lymhocyte ¥ B-lymphocyte ZAJ0] Cist S}
FAENE A8 e B AFAela ARgehs g™
g3kt 65732 Balb/c 9T )4 splenocytesS
#2210 2 2F 5 RBC lysis buffer®2 A5 A A+
RPMI 1640(Sigma) culture mediumel] €32 37°C CO, %710l
Al 24717 BQF § A3 o] ARE-SFSITE ©] splenocytes(5 X
10% cells/well)ell concanavalin A(Con A: 5 ug/ml;  C2010;
Sigmays Foistal Tkt F=0] 18b-GAE st ¥, TUst
k7ol A 72A17F wll kst ths-ol CCK-8(cell count kit-8;
Dojindo Lab; Japan)E Foldtal 3AIZF o wjekst $-of T-
lymphocytes®] T2 A G725 725131}, B-lymphocytes 2]
23 AR A7) e sdst WS ARESEE, Con A
thilel] LPS(lipopolysaccharide; 10 ug/mi)2 *J2]8t ti<l 18p-
GAS Yoksl 3= AHelst] a3= 543130t Con A= T-
lymphocytes T2 &7 A4S $18t T-cell mitogen©|™, LPS
+ B-lymphocytesoll th3t #ATE F317] 3 Bcell

mitogen©|t}h®

o
=

=1
T
ey

T

Anti-C. albicans ZAYd T3 @334

WA AzEE7] 218iA, 18B-GA( mg/ml)7} -0
2 CACW(1 mg/m)E 41> 39 1miel oil2%F /3% [FA
(incomplete Freund's adjuvantl; 1 m)E 3713l +3k4 S
2 WAAGE A8 18b-GAY BxA &nE AAE)
S84 18B-GASF CACWRES: 33t A8 AF ¢l Foisto]
AR5 SIS Balb/e BF o WAHES o &, 21
Foll 4TS B4 =2 Fofsiqlrt. Fold-e 188-GA7F 100
mg/mouse®| H 55 slo] ARGSISITE 22F WHE 7L ol |
e AFe mElsHelx 3E FRlste] Ve sl
T Aol et anti-CACW(C. albicans) A2 A doiH-=

ELISA %o 7239t} ELISA WS 2 Aol A}
Gule WS AR slgl o] M2 2] v)eshd vheat
96-well flat bottomed plate®] & 02 CACWE 2 mg/wellZ
coating®t %, 1% BSA 2N 02 blockingslal 4°CollA overnight
ok I8 FRE F93S 1:1000F 343810 coating® well
o] H7Fkar YA 37°C 5%-CO, M7 104 wljekst S 3
248-(DPBS)CZ A|2J3}a poly Ig's | (secondary antibody)
£ A7keto] ARV 7M™ S wiekadelA] vkl
th. APF DPBS®E AIXsE thgell OPD 84& 7kl 30 &
QF AElst &, ks Foisle] WS %94 AIX1 the microplate
reader(Bio-Lab, USAYE 2830 B =5 S7d3lo] A4y

o1& BRIt

18B-GAS| M ZH|E SnjziM
371 713k WA E  18B-GA(1 mg/ml)¥} CACW(1 mg/ml)E
=3 1miel IFAQ m)E H7kste] f3hAl Fej= A=
BALB/c A5l HHF & 5, 219 Sl AH
HEHS 18p-GAC] 100 mg/mouse
HAHFE 7 Fof| o] A=
oAl C. albicans(5% 10°yeast cell/mouse) A2 JH-S- Eajx] A
AARE UM AHEE A Fekar 4N E A8
IEEAYEDS] AEES Bt ks AEroR
Laxststo] 57} vlwsielth

EAl M2 - APdY= HF tEF A Meant S.E)E ALt
sk ZF 7 7 -2 Student's t-tests ARE3FA
aL ko] 5% mINrd wel] fe)do] Sl Blow SISt 1

a3l AEEY F-242 Kaplan-Meier %' (New Statics for
Windows; SPSS, Chicago, USA)S A3t #4383t

=0
HSZ

Fol
i)

T-lymphocyte2} B-lymphocyte Z|0]| Cist

Balb/c HFAZHE] splenocytes #5101 Con A
3k 55 2] 18B-GA(0, 20, 40, 80, 160 mM)ZE A 2]3}31=
Con A% 3] (proliferation)d) T-cellsS #5104
o] gli= ¥, AEEolAE S0 B oEAoR
281 tH(Fig. 2). B3, splenocytesel] B-cell mitogen?!
Y31 188-GAQ0 mM)E 2P wlol= T-celle] -2} FAF
A AsTellAE= B-celle] S210] AC] AL 1 olde] w
oz T g o® FAo] FAElom, tiRrIke] Afo]
© sAIEA o ® fFeAdo] AATHP<0.05)(Fig. 3). 12 %
18p-GAS] T-lymphocyte?} B-lymphocyte®] 2 &3= a4
T AT ARl Tad Zlow HrE e W 18p-
GA 1550149 T-lymphocyte 524l & v}= dHE A&}

e
o
by
°
o2

rlr

J- Pharm. Soc. Korea



18p-Glycyrrhetinic Acid &) WHZA| G5l 23t & xS g3 497

400 -

—&— Con A-untreated
—O— Con A-treated

350 -+

300 -

250 -

200 1

150 A

100 -

Relative Proliferation (%)

50

0 20 40 60 80 100 120 140 160
Conc. 18B-GA (uM)

Fig. 2 — Effect of 18B-GA on the proliferation of T-lymphocytes. At
the high dose, the 18B-GA suppressed proliferation of T-
lymphocyte activated by Con A (concanavaline A) in dose-
dependent fashion, whereas at the lower dose below 20 uM
the compound enhanced T-cell prolifearation. Error bar:
SE.
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Fig. 3 — Effect of 18B-GA on the proliferation of B-lymphocytes. As
the case of T-cell prloiferation, The 183-GA suppressed
proliferation of B-lymphocyte activated by LPS (lipopoly-
saccharide). However, he proliferatve effect was reversed
at lower doses. Error bar: SE.
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Fig. 4 - The 18B-GA to CACW enhances induction of anti-C.
albicans antiserum in mice. The CACW/18B-GA formula
into mice resulted in more induction of anti-C. albicans
antiserum than did CACW without 18B-GA. Mice groups
that were given DPBS, which was used for a negative
control, or animals that received 18B-GA resulted in no
production of the antiserum, displaying values of the
ELISA experimental backgrounds. This observation indicate
that the 18B-GA appears to function as an immunoadjuvant.
CACW and IFA stand for C. albicans cell wall and
incomplete Freund's adjuvant, respectively. Error bar: SE.
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Fig. 5 — The CACW/18B-GA vaccine formula enhanced resistance of
mice against disseminated candidiasis. CACW/183-GA-
immunized mice survived longer than control mice groups
that received DPBS, which was used as a negative control
(P<0.05). In a similar way, the 183-GA itself had no
protective effect against the disseminated disease. The
CACW alone induced in mice ant-C. albicans antibody like
the CACW/18B-GA formula as shown in Fig. 5), but the
CACW-immunized mice were not protected against the
candidiasis. This indicates that the 183-GA might help the
CACW antigen to produce the protective antibody in mice,
presumably via immunoadjuvant effect on the CD4+ T-
lymphocytes.
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