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Antitumor Effect of 18B-Glycyrrhetinic Acid against Human Tumor Xenografts Caused
by A549 Cancer Cell

Hayan Kim, Song-Yi Kim, Jue-Hee Lee and Yongmoon Han®
Department of ImmunoMicrobiology, College of Phaymacy, Dongduk Women'’s University, Seoul 136-714, Korea

Abstract — Many reports indicate that 183-glycyrrhetinic acid (183-GA) from Glycyrrhizae Radix has anti-inflammatory
and immunoregulatory activities, whereas reports regarding anticancer activity of the compound are few. In present study,
we investigated antitumor effect of 18B3-GA on tumor caused by A549 cancer cell in mice. Data resulting from the cyto-
toxicity assay showed that 18p-GA caused killing of A549 cells. LDs, values of 183-GA were app. 180 pM and 80 uM, cor-
responding to 48 hr- and 72 hr-treatments, displaying that the killing activity was more effective as the 183-GA treatment
was prolonged. Based on these data, antitumor effect of 183-GA was tested in nude mice. For induction of the tumor, A549
(3x10° cells/mouse) was injected subcutaneously into the lateral abdomen of nude mice (Balb/c nu/nu). To determine the
antitumor effect, nude mice with tumor were given 18B-GA (1 mg/200 p/mouse) intraperitoneally every three days for four
times. Tumor-sizes were measured with a caliper for a period of 24 days. Results showed that the 18B3-GA treatment
reduced the tumor-sizes (P<0.05) as compared with negative control nude mice that received diluent (DPBS). The reduc-
tion degree was greater than reduction degree by doxorubicin (60 pg/mouse), and the pattern of reduction was almost sus-
tained during the entire period of the observation. In conclusion, our studies demonstrate that 18B3-GA has antitumor

activity to the A549 cancer cell-caused tumor.
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Fig. 1 - Chemical structure of 18B-glycyrrhetinic acid (18B-GA).
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3] FokS FAIAT Fo 18B-GAS] X FE &I T3t A+
= Ed el oJshd A7 gl
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18B-glycyrrhetinic acid (183-GA)

18B-GA:= Sigma(St. Louis, MO, USA)lA l&liom, A
o AFE37] 934 DPBS(Dulbecco's phosphate saline
solution; Sigma)°l] £33t Tl oJ¥EH(pore size=0.2 pm;
Sartorius Stedim Biotech., Germany)3}o] AM-&3}it}. 34,
18B-GA°ll endotoxin 2.9 7Fs/d-& 2ls7] 9384 LAL
(Limulus Ameobocyte Lysate) 218 Kit2 SigmacllA 351
18B-GAE g ol AME317] el AT o] HAAN 4]
§F 18B-GA°lli= endotoxin 23> Gl Z o A H U &
3k 18B-GA W9 9] 29 7FsAS 2Ak8) Y@l blood agar
HIRE ARg8to] et o & 23l ARSIt

A549 AMZEFe} HiLxZ4

A549(Human Lung carcinoma)y= 3F= A 323 (Korean
Cell Line Bank, Seoul)ollA] oo} 1 A3lof AR5 Al
Zujers ¢l RPMI640 7)1 <o 10% heat-inactivated
Fetal Bovine Serum(FBS; welGENE Inc, Seoul), 1% penicillin/
streptomycin(Sigma)s 7180 ARESI oM, MEFE S
Trypan blue &3} &%3F $¢] hemocytometer(Marienfeld,
Germany)E ARE3lo] ZA3IALE & A= 95% ©]7432]

BEEo] G A AHg e,

18B-GAS| A5490] CHEH MIZSA Z4M

B Apalo] 7] Ao Az mA s Sgshs WS
ARE310], 18B-GAS] A549 LA tidt M¥=day= CCK-
8(Cell Counting Kit-8, Dojindo Lab., Japan) assay "'H= o]&
sto] =435k30th CCK-8 reagent= Atolgle Ao erird
48] Aol whet 842 2 AAA fromazano| F/d 4L, o]
£ 9P 450 nm FFElA SAst] Aokl AlEe] AES
& Ssk= Woltt. o] WS Agslo] A549 IS AL
o5 S5t 18p-GAS] &¥E Al AW,
7] AF3E vjekzAA okt A-549(human lung carcinoma
cell line)s YR o2 AlFsta AAst ae] Mxg7t

T serum free RPMI culture medium(welGENE Inc)=
3X5l0] FulsISAc., FR1% A549 SHIEES 96-well flat bottom
plate(Falcon, Becton Dickinson, NJ, USA)ell Z+zF 1x10% cells/
wello] ¥|=5 #5535 3ol 37°C, 5%-CO, w7 oA 48417 &=
= 72ARF viekskodct. wioket A549 ISl TRFEE (12,5,
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25, 50, 100, 150, 200, 2! 250 uM)2] 183-GAZS 3 7}8}aL
37°C-5% CO, wF71o4] 48A1XF 7} wljeFst thaol CCK-8
LS 7F wellel] 10 W 935U wjokzgiolA] 3A7F 71
Hjokslivt, S=7kaoF o] ELISA microplate readersS o]}
o] 450 nmellA FFEE SAF3ATE Ab490] thh 18B-GAS)
BRE AR (18B-GAZ A=A ¢k A549)°] S HEE
100%= 71=3to] ATA1 AEAES (%)= F71skth.
Bl A3eAE 188-GAS] ¥ 55 20 uM Alsate] o]
A549°] T3t ME=Ad 835 1 uMe doxorubicin 5= A E]
d A549 FA)od A g 3tel H] slof, A Aol AMgshs &t
#|Q1 doxorubicin@}] ESAEE FX4H7) 319 o5 Y3t
Aenpy gl AL Aol 71est FUs WS ARk o
oluje] oz A|7|ZkE- 72413 AEEkiTt.

18p-GAo| BtEetE ZM
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free RPMIZ A% &}11, o]ojA DPBSZE 2% t] A& 3tk
Trypan blue exclusion ®H O 2 A|FAYEE0] 90% 0]““” 5 %
elskaL, 854 9 ¢+ nude mice(Balb/c nu/nu)e] EF =
(lateral abdomen) ¥-<]¢] A549 &+ E(3x10° cells/ZOO w/
mouse) ¥JaFz FARISITHDay 0). ©]¢} #2o] A549 SHAEE ©]
Fo) 251l 24A7F Fo 18B-GA(1 mg/mouse)s H7FO 2 —r/\}
Sk} 18B-GA X &= 3 7HA R F 48] Fosllth(Day
1, 4, 7, 10). L FoIH=E 9 Fojslre] wle} SA TR A
FHIwellE= DPBSE T3t oz BFH 25l
doxorubicin(Sigma)= 60 pg/mouse FEE FoIstgith. o]
doxorubicin®] S B} A7AL] AR S TAR It
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Fig. 2 - 18B-GA causes killing of A549 cancer cells by dose-
dependent manner. The cancer cells mixed with 188-GA
were incubated for 48 or 72 hrs. Results showed that the
compound inhibited proliferation of the cancer cells, and
that the inhibitory activity appeared to be more efficient
when the 18B-GA treatment was prolonged. For instance,
at a dose of 18B-GA at 100 uM, there was app. 65%
inhibitory difference between 48 hr- and 72 hr-incubations
(P<0.05). Over all, resulting LDy, values from this
experiment were app. 180 uM and 80 uM corresponding to
48 hr- and 72 hr-treatments, respectively (P<0.05). Thus,
these data suggest that longer contact of the compound to
the cancer cells may be an important factor to control the
proliferation. Bar indicates SE.

Az F2lell gk avkE WA AA8eITh AR 18B-GA 5
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A2 st 39, 50 uM7FA| 2] A s mellM= AL AlEsdavrt
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80 uM=Z =74 = QtH(Fig. 2B). o] 3= el u), 18p-GA
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A Al s s & 7 sdvk ZF 392 LDy,
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Fig. 3 — The efficacy of 18B-GA efficacy at 150 uM appears to be
equivalent to efficacy of doxorubicin at 1 pM, i vitro. The
cytotoxicity of 18B-GA at various doses was measured,
which was compared with cytotoxicity of doxorubicin. The
18B-GA killed A549 cancer cells in dose-dependent
manner, and there was more than 90% killing of the cancer
cells as compared with 18B-GA-untreated (control) cancer
cells (P<0.05). However, the 18B-GA efficacy was
observed to be 150 times less than A549 cancer cell. Note
that the LDs, values observed from this experiment were
almost identical to LDy, values shown in Fig. 2B. Bar
indicates SE.

1 &3E nlweigltt. o] A e Fg. 2004 AHE-SE 18-
GA?] F51T} O] A&k doxorubicin 1 uM &% A9 A549
off theh AlaE=/d axts} nlaskglet. o] AfAy}, 71=e] 3t
AQ1 doxorubicin®] byl vlwsl] & wl, 1 uM doxorubicin
o) gotavhs gk 82%2] A549 PAHIELS F4E AAIE
o), o] A EI= 7= 18B-GA2l 140 pMellA 160 uM B
o] ol Hah= Zlo= HAESGITHFig. 3). W AN %
AR At A=), $RE, o] AelA % 18-GAS] LDy,
< oF 80 uMZE S H o] Fig. 2B A7 A & 5= 319
th(Fig. 3).

188-GAQ| SERHI0Me| etEAd5S T}

18B-GAS] sERHeN FFFarts FRlsh] s, oA
nude mice(Balb/c nw/nu)oll A549 YHEE F5tE FASE &
18B-GA(1 mg/time/mouse) X+ doxorubicin(50 pg/time/
mouse)S #7402 3Y 7FA O R F 43] Fofdt thgol Fke]
2715 ST AHIENN FE T4 2719 vl
Fck, B4 5} 18B-GA = doxorubicing 33] Foisla 3}

521 Day 8| &% 715 S thzrre] 7399} vl &
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Auh(43]) ok Folakal 7 91 Day 15%0% 7d719] &%
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Fig. 4 — 18B-GA has antitumor activity against A549-caused tumors.
The 18B-GA treatment reduced the tumor-size as
compared with negative control mice groups that received
no 18B-GA. Difference between the two groups is
statistically significant (P<0.05). The antitumor effect by
18B-GA (1 mg/time/mouse) reveals more effective than
antitumor activity by doxorubicin (60 ug/time/mouse). This
experiment was repeated three times. Bar indicates SE.
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gk o2 ARRESITE T%o] YIS o]F o] 2] (xenograft
transfer)©. = B/Jst Lol thet 18B-GAS] a ol Tt AT
Avl= BaE vyt glojA, 4Rl SHe &go) 7hsst &
daze] tist AFAT= HIeksith, o]of & AFolA = HHE
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AN Tigt A77F FHZoll Wol HATH Stk o= 3
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UTh= o= ASITh

B Ao QAE o7 186-GA) A549°ﬂ ojsk AlEEA
a3 AMEISITh o] APANE SulEiRE ehMEe] sk oF
=(18p-GA) FF7Ito] AgET= *1]45“34 < 3ot
7h o fEe & AT AATelA] Hizo] 484
AlZEe) oFEAE) 7|3k vwE LDyl A2l 100 uM 7
o] Zpol7t oA, SXIE Alell o} QHAIEERRS] A)&54] A
o] - F Q3% QA (factor)?! A= A&7} ©Lt. o]¥ =W
< U nFSEA, Ao ® 3ekA| o Alze T A (cell-
membrane permeability)> T-¢- Sol oFE-] Sgo] E
A 77t ik 2EA AR D] okmo] Edsl]
Aelir= AAe] ok g 2] YHdose)s Fo7F 8
o}, ojuf, HprFe] ok AR o FAIRKE oplE vt
U= Boltt, TEA TFssiehd A §e] oA} Fol &
Aol 2 HERS 3 5 ok Gl gk AlxsAd
Lol 7]“—”0 EUOV]

o ¢
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o R

= A ole Alow FH
21814 188-GAS] AP SHE]: li
el 7F ek 2 ATelAE ofe) 2 B °ﬂc0ﬂ Fal
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5G] Az el avts SR olF nigo R &)
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oh;]_

5__",5__

-

lo,
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AFe] Ayps gulsid, 2 Ado] ¥I= m-vitro oM 9] A
yo)x|qt thek 150 uM 2] 18B-GAY] ‘1]45]‘48_‘\}7]- 1M
2] doxorubicin?} ARSI o1& EE] XHEFH doxorubicin

| 18B-GAXT} 15008 Ao 37| Q= Ao =7 Hrld %
UATE. SEAIRE o= Wird] SRES AksA 0% vlagh Ao
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WG E|A] oF2 Zlo)7] wliTe] 7 oFEzke] etavs vl F
7heb7]ell= thA F-El7tb olvkal Abs R Th AL Ao
doxorubicin®] 18p-GART} dtaypr} st S (hjet

Qe ﬂom

3719} 22 TAIE Al ARe] HAQl 18B-GA
9] =5 4‘13]'— FERES ARESto] AT Ab49= IZE
M3zo]7] wlitell F(species)o] T AFA A o]Aste] L5k
S A= A9 o]Fo| A (xenograft transfer) WH-S E} &
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< nude mice®] EF 1] A549 SHEE
T 5 g 5~6 Fofl kel AU, SF=AETT ¢l
5ol o T FAlel dato] FFHH, 3}
S E(pus)o] wHIEE S & F 31U THdata not shown).
ol9} T2 5 A9 TFeAS WA BRIt £ AREE
USIATE 18B-GAS A549 LAIE 9] T 2447 o] FHE 3
A A oR B T 43] Folsigiad], AdAy sAUx
ool BlaaiA Fe] A7) AT 2ev 24U3ke] #
SAY, A0S §A HAAR AR FeFo) A7)=
%207 g9, o]2fdt &S doxorubicin®] F¢-E FAU
Siitk. dEdoz, oY 9 34 dxrawY BF=T 18-
GAZ Agld BF 153 ddizes J7ks) & o, o] 7= A
2 A549¢) 711 kgl tiEiA A anrt s &
Q1 5= QUr}. eHH, 18-GA(1 mg dose)®] FFUS A I
doxorubicin(60 pug dose): .t} -A|3FATE, o]wj2] & okE-2] H]
W= o=k 168 xfeQ1H], o] H7ME dn-vitro “ellA T+ kol
TS o= s flsiA 15081 G T2AIRT FEAE R V)
) o] AolF (Fig. 3 Fx)ol 7= Avte} vlwaind 7
9] 1/10 ’“'ZBE 727} Eolx] 18B-GASl AAUe] e
Fol w975 0% AlsHTh
HOR, & Ae] AaE TR W, g 7B AR 18p-
71&2] iAo} sk A9 -85 (combination).©.
=2 Z*%’GH B 7 SIthe Aot} o]= aAle] 855 7
T Qlom R 7 ARGl wE 28-S Folet vl A
Ao Atk Aoz, #H2 BF dpxie] el oshd
doxorubicin¥} E4E W50 310 doxorubicin®] £5-2 9|
AT detaats Sist & ¢ rhs B ek o)y

A, 7] 58 Aol Ul S5 S 9k 185

18 59 sk,
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[11[0 e
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GAS} FHAlE H&akle v 71 &A1 a vk (efficacy)=
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