ok&} 3] z] 357 AM3F 174~181(1991)
Yakhak Hoeji Vol. 35, No. 3

nic acid(GA)2} 2%-2}¢] glucuronic acid® k!
GLL cortisone®] thymolytic actiong xptabed cor-

#HZEIL HAY RS0 Djxl= FEKD)
— Glycyrrhizin - % Glycyrrhetinic acid®] HSZz4z2M4 —

@3- 2BE - LR
Qgofstm FejHhe, HFSHS BB, AFFARE oFehz
(Received March 22, 1991)
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Abstract— These experiments were conducted to investigate the effects of glycyrrhizin(GL) and
glycyrrhetinic acid(GA) on histamine synthesis, lymphocyte blastogenesis in C57BL/6] mice spleno-
cytes, IL-1 production, Ca®* uptake by macrophage-like P388D; cells and plaque forming cell assay
against SRBC. Histamine contents, lymphocyte blastogenesis, IL-1 activity, Ca** uptake and plaque
forming cell were determined by enzyme isotope method, [°*H]-thymidine incorporation, C3H/He]
mouse thymocytes proliferation, the addition of 5 pCi/m/ *Ca?* to P388D; cell suspension and
assay to sheep red blood cell, respectively. Cytotoxicity, which was expressed as 50% mortality,
was occurred by the addition of GL(107*M) and GA(107*M). Histamine production in mouse
spleen cell culture was significantly increased by the addition of 0.25 pg/m/ of Con A, after 48
hour incubation. Con A dependent T-lymphocyte proliferation was also enhanced by the addition
of 0.25 pg/ml of Con A. The effects of GL on histamine contents and T-lymphocyte proliferation
were significantly decreased at high dose (107°M), while IL-1 activity was remarkably suppressed
by 107*~10"*M of GL. Ca?* uptake was not changed, but antibody production was increased
by GL(10 mg/kg). GA inhibited histamine contents at 10 *~10""M and depressed Con A (0.25
pg/m) dependent T-lymphocyte proliferation at 10 "~10"°*M of GA, but increased suboptimal
dose (Con A 0.1 yg/ml) at 107°~10""M of GA. IL-1 activity was suppressed by 10 °%~10"*M
of GA and Ca®* uptake was enhanced by 107°~10"% of GA, but antibody production was not
changed by GA. From the above results, it is suggested that GL and GA have immuno-regulatory
action. GL decreased cell-mediated immune response, and increased humoral immune response
at high dose. On the other hand, low dose of GA enhanced cell-mediated immune response, while
high doses of GA decreased humoral immune reaction.

Keywords[]Glycyrrhizin, glycyrrhetinic acid, immuno-regulatory action, concanavalin A, interleukin-
1, histamine, Ca®’ uptake, IgM, IgG
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Fig. 1—Effect of glycyrrhizin(GL) and glycyrrhetinic
acid(GA) on the cell viability in cultured
mouse spleen cells. Spleen cells obtained from
2 to 3 month-old C57BL/6 mice of both sexes
were cultured in flat-bottomed microtiter pla-
tes in RPMI 1640 containing 5% fetal calf se-
rum. The plate was incubated at 37C in a hu-
mid atmosphere of 95% 0,-5% CO, incubator.
After 48 hr. of incubation, cell viability was
determined by trypan blue dye staining. Each
point with vertical bar represents the mean
* SE. of three assays.

*  (P<C0.05); Significantly different from
RPMI 1640 medium-treated control group

°}= interferon system3} o] glr}w P om®
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Fig. 2—Effect of GL and GA on histamine production
in cultured mouse spleen cells. C57BL/6
mouse spleen cells, 5X 10° cells/well were cul-
tured in 24 well culture dish with 5%
FCS-RPMI 1640. Con A (0.25 pg/mi) was ad-
ded with varing doses of GL and GA at the
beginning of the culture. The plate was incu-
bated at 37C in a humid atmosphere of 95%
0:-5% CO,. After 48 hr. of incubation, hista-
mine contents were determined by enzymatic-
isotopic assay. Each point vertical bar represe-
nts the meant SE. of three assays.

* | (P<{0.05); Significantly different from Con
A-treated control group
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Fig. 3—Effect of GL and GA on the histamine dose
of Con A (0.25 ug/mi)-dependent lymphocyte
blastogenesis in cultured mouse spleen cells.
C57BL/6 mouse spleen cells, 5X10° cells.
were cultured in flat-bottomed microtiter pla-
tes with 5% FCS-RPMI 1640. Con A (0.25
ug/m/) was added with varying doses of GL
and GA at the beginning of the culture. The
plate was incubated at 37C in a humid atmos-
phere of 95% air-5% CO.. After 48 hr. of incu-
bation, 10 W of [6°H] thymidine (0.5 pCi) was
added for overnight pulsing. The cells were
harvested on a cell harvester and cell-associa-
ted radio activity was counted in a liquid scin-
tillation counter. Each point with vertical bar
represents the meant SE. of three assays.
* . (P<{0.05); Significantly different from Con
A-treated control group

GA= 10 °*~107°M9] Fxdx AdE Fyslr).

H|ZMZ2| histamine A4dof] o]xl&= F2}-—Fig. 2
+ histamine Aol v]xl= GL % GA2] <3%&
HER A Aok v]AAEZ wjefA el Con A 025
pug/miE AH7}35td-& of histamine®2 35.0% 1.0
(cpmX 10 %well)o)gdew, GL 107° 1078 1077,
1075 107° % 10°*M 7} ¥ %o 2]3 histamineg-&
z}bzk 31.3+ 2.5, 30.1+ 1.5, 32.4+ 1.0, 33.9+ 1.9, 30.8+
1.0 % 311+ 2.0(cpmX10"%wel) o], GA 107°
1078, 1077, 10 ® % 107 ° M2 7} 5% 2%} hista-
mine&e- z+7; 279, 1.2, 26.2+ 1.8, 25.3+ 10, 25.1+
2.7 2 253+ 1.0(cpm X103/ welD o]} o)Ate] 4
= GL ¥ GAZ} v]AAE wfofAl 2] histamine 4
4E& AAIBlEEd o)== THE % macrophage®
#49& AAste] WA e iz glee
A)apshe], GL Brke GAS] A&7} o8 A3}
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Fig. 4—Effect of GL and GA on the suboptimum dose
of Con A (0.10 ug/m/)-dependent lymphocyte
blastogenesis in cultured mouse spleen cells.
C57BL/6 mouse spleen cells were cultured in
flat-bottomed microtiter plates with 5% FCSR-
PMI 1640. Con A (0.10 yg/m/) was added with
varying doses of GL and GA at the beginning
of the culture. The plate was incubated at 37C
in a humid atmosphere of 95% air-5% CQ..
After 48 hr. of incubation, 10 W of [6.3H] thy-
midine (0.5 uCi) was added for overnight pul-
sing. The cells were harvested on a cell har-
vester and cell-associated radio activity was
counted in a liquid scintillation counter. Each
point with vertical bar represents the mean
+ SE. of three assays.

*  (P<{0.05); Significantly different from Con
A-treated control group
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u AU o|xl= E3-Fig 38 a7
ZAHkgo] v]xE GL ¥ GAol 535 Jepd A
o8, ulBAE wjefdel Con A 0.25ug/miE H7}
5l9S¢ o [*H]-thymidine uptakex 71.4% 1.3(cpm
X10"¥wel)e]gle=, GL 107% 1078 1077, 1075,
1075 2 107*M3} GAE 107° 1078, 1077, 107¢ &
107° M9} 7Z}+zte] s% ol 4] [P*H]-thymidine uptake~}
GLoll 4 664+ 32, 688+27 70.8+%4.0, 70.0+ 30,
5661 14 % 52.1+ 2.8(cpm X 10 3/well), GAE 64.0
+34, 603128, 624t 3.1, 664149 % 660145
(cpmX 1073 /wel) , GL-L 1075M o] 4te] Fx o4,
GA+ 107°~107"M9] Fxol4 dup7 FAwkgo]
94 A dA=EGE, ol Fxd oF WY
AA7} F2 GLe 238l ob7] " & AAkgiot =& Con
A 0.1pg/miE H7}eked-& W [PH]-thymidine up-
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Fig. 5—Effect of GL and GA on interleukin-1 produc-
tion in macrophage-like P388D; cells. P388D,
murine macrophage cell line, 25X10° cells/
mil/well were cultured in a ¢ 35 mm culture
dish with 5% FCS-RPMI 1640. Various dose
of GL and GA were added to culture plate.
The plate was incubated at 37C CO, incubator.
After 24 hr. of incubation, cell-free supernatant
was used by IL-1 sample. IL-1 activity assayed
for stimulation of C3H/He] mouse thymocyte
proliferation. Each point with vertical bar rep-
resents the meant S.E. of three assays.

* 1 (P<0.05);
PHA-treated control group

Significantly different from

take: 28.7+ 1.3(cpm X 10~ %/welD o] 5 3, GL-= 1077,
1078 107° 2 10*M EollA 747} 283+.1.3, 299
+24, 334%18 % 33.0% 1.0(cpmXx10 3twell) &,
GA= 107,107 2 10°°M E%oll4 7+7t 35.7+ 2.9,
350+ 2.1 % 38.9% 1.5(cpmX 10~ %/ wel) 2= -9 314
weduke-e =7 FAcHFig. 4). ¢]#% A= Con
A 924 T 7 FAee FES ddzdz
2ol glolr GLE wpEoi W atgo] Ul
o} GAE 238 HExedA AAHEE el
o}, whebd] 7tz TAX 23 ALy HdFHE
2 FA%Q Gl a4 dAATL e AL
2%}, w3 Con A 55 FF AddAe GL&
Hojut-gof] WohE ko) gl ot GAolA= HYA
ukgo] $-o0A A FrlE ke AMEE olE oFE
Z W z247)% A GA7F HFgE Ak
Aol FF FEsojol & Zlo|ct

IL-1 §4ofl ojx|& Z=2-Fig 5+ macrophage-
like cell linea! P388D, Ao A== IL-1 &
Aol n]xl= GL 2 GA9 o3& 7 ER 7loich P388
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Fig. 6—Effect of GL and GA on *Ca*" uptake to a
P388D, cells. Net #“Ca®* uptake by P388D; ce-
lls (1X10° cells/well) was determined by the
addition of 5 pCi/m/ **Ca®' to a cell suspen-
sion. At confluency, the adherent cells were
harvested in modified Gey's buffer solution
at 4C. Cells were kept at 4T until used. **Ca*’
efflux was measured by rapidly warming the
cells to 37C, the addition of sample or MGB
only. Each point with vertical bar represents
the meant S.E. of three assays.
* ; (P<0.05); Significantly different from
MGB-treated control group

D2 RE|S IL-1 &4 thE2Z(PHA 5g/ml)ellA
4.9+ 0.6(cpm X 10" Y/welDe)gla, GL 10°% 10 7
1076 10°° % 107* M Fxol 9% IL-1 #442 27
1.9+ 0.2, 20+03, 22+03, 18+02 % 19+0.
(cpmX10~%/weldol%l 2, GA 108 107, 10°° H
107°M 2o 2 IL-1 &A4e 747F 1.8+ 0.2, 1.9
0.3, 2.6+ 0.3 % 1.9+ 0.2(cpm X 10" */welD) o]} GL
) GAY) AT IL-1 Aol f4d A A
H9ith = GL % GA7} A4bH 2 2 macrophage©ll 4]
AAEE= IL-1-8 oA ste] A 28-& viehls:
RoF Atgdch

Ca®* uptakeol| D|XlE &T—P388D, AZLZ 9]
sl Ca®* uptaker 6.8% 0.4(cpmx 10 */well) 2]}
om GL 10°% 107° % 10 *M sXxol 2/3 Ca*
uptake= 67104, 7005 % 85+ 1.8(cpmx10 *
/welDelli, GA 107° 2 1075 M F=o o3 Ca*’
uptake 11.0+ 0.9 % 11.8% 1.3(cpm X 10 */well) ]
o2, GAolM fo4 A FristdcH(Fig 6). ol
Aol 4] £35] GA7} Ca?” uptakes: F732]7l= A

Bo] g]&o] #alwElglor} o]7le] macrophage =
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Fig. 7—Effect of GL on direct of indirect hemolytic
plaque assay. Mice were injected ip. with 2.0
X 10% cells/0.2 m! of SRBC and injected i.p.
with GL of 0.5~50 mg/kg/day for 4 days.
After 5 days, the mice were decapitated and
the spleen removed quickly, spleen cells were
suspended in 10% FCS-RPMI 1640 medium
for the hemolytic plaque assay. Value are
mean+ SE. of 3 mice.

* : (P<C0.05); Significantly different from sa-
line-treated control group
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5.0, 10.0 mg/kgS FA% FoA {FATF F71E B
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Fig. 8—Effect of GA on direct or indirect hemolytic
plaque assay. Mice were injected ip. with 2.0
X10® cells/0.2 m/ of SRBC and injected ip.
with GA of 0.5~50 mg/kg/day for 4 days.
After 5 days, the mice were decapitated and
the spleen removed quickly, spleen cells were
suspended in 10% FCS-RPMI 1640 medium
for the hemolytic plaque assay. Values are
mean+ S.E. of 3 mice.

* | (P<0.05); Significantly different from sa-
line-treated control group
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3 103+ 15702 1.0~100mg/kg 5 A% F
ol fFelAd A FrtEdch GA F9F] [gMe
HET 57+ 14700l Blste] oFF-o] B2k oz} 747}
108+ 25, 45+ 11, 60+ 8, 80+ 12 % 43+ 9742 05
mg/kg Tt {F93 2r1E Yelhyod,
IgG= 2+ 68+ 187 o)l A oFB-2] S-eako) e} 87+
12, 89+ 11, 35+ 5, 38+ 7 % 97+ 15712 5.0 2 10.0
mg/kgs FH7 Aol A oA UA JA = ek (Fig.
8). o]4+e] AnE aoFstd GLE 100 mg/kg 54
TlA 53] feojaA Qe 20 GA
= IgMell A1t 0.5 mg/kg®] W& FEollA A WAL
Z7HA )2k =3 GAE 5.0 2 10.0 mg/kg B Foll A
IgG FAYAE AAAIFHe, GLS 50.0 mg/kg2)
ZEeollA IgM FAMAHE AAAIH 2w GL 100
mg/kg FoITolA dAMAYE FrA s AL
A ARG dAube-§ Sk 71 Zole) AtaEy,
GA= dztel vl &7} glolz, FAMHS I
AAZIL g AMRY dGuE-E AAA T
Role} Ao}
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