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Therapeutic Effect of 18B-Glycyrrhetinic Acid on HT-29 Cancer Cell
in a Murine Xenograft Model

Yongmoon Han” and Jeonghyeon Kim
Department of ImmunoMicrobiology, College of Pharmacy/Dongduk Women’s University, Seoul 136-714, Korea

Abstract — In the present study, we determined the effect of 18B-glycyrrhetinic acid (183-GA) in the mice model bearing
xenografts of HT-29 human colon cancer cell line. Data from the cytotoxicity assay displayed that 18B-GA induced cell death
in HT-29. The cytotoxicity was enhanced as the 18(3-GA treatment was prolonged. In case of 72 hrs treatment, LDy, of 18-
GA was approximately 90 uM, and the efficacy at 100 pM of 18B3-GA appeared to be equivalent to that of doxorubicin at
1 uM. Based on the i vitro data, we tested the anti-tumor effect of 183-GA in thymic mice (Balb/c strain). Xenograft tumors
were generated by subcutaneous injection of HT-29 (3x10° cells/mouse) to mice and the mice were treated intraper-
itoneally with 18B-GA (50 pg/time/mouse) every other day for 4 times. The tumor volumes were measured for a period of
14 days. Data displayed that the 18B3-GA treatment reduced the tumor volumes (P < 0.05) as compared to control mice.
However, this activity was demolished when athymic mice (Balb/c nu/nu) were used instead of thymic mice. This obser-
vation appeared that T lymphocyte played an important role in the anti-tumor activity. In conclusion, our results indicate
that 18B-GA has anti-tumor activity in HT-29 tumor-bearing mice, which may be associated with T cells.
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thd, Thl HAS S7AF0ZHM oF X5 o] adrlow
A7} 7FsE Ao R e 8

3 2k o8 18B-GA= B16 melanoma Ao SA &
77} 913,19 tetradecanoyl-phorbol-13-acetate(TPA) = &3¢
Azl TSt SalodAl a2 el w wEeh A5} HL6O
o] gt AIEAFE apoptosis)e B3t PUay} 5o] Bas|ck
ol AT AFeN &S A Foll 188-GAS] B¥E 54
3k I o] S}, FHZoll= o]Fo|4%5E1 2 (Xenograft animal
model)& #-8-3t0] Abgh QHAIET 719178 FFEAY A4
FAFINE FYEtEE AT IR0 AR EE YA
el o]2& A 8 gE dFFel oigh 18B-GASl X5 &y}
£ rgske A7e & ATl 8§ A549 human lung
adenocarcinomacl] th3h A7-2AHD o] ¢jof= i},

ol#l ¥olA, B Aol thgsto] AA $eltel el =
U2 oz )19 Soi] whggoe] 71 22 ¢ 59 shiz 1t
FH I vks HellM, HT-29 Al dPdIAEE 47g3ste] o)F
o2 FE R HolA 188-GASl FFYaIE ARSI oF2e,
o] gFadelA T Yu7-e] AAARE ERIsk] $Jall, T &
g7} 48 o2 2835l Thymic mice(Balb/c strain of
mouse)2} T Y377} ¢li= Athymic mice(Balb/c nu/nu, nude
mice)??VE ARGt} T Qubo] yojol] whe Flays vl
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Ao AHEE BHE 679 <] Balb/c A F (=Thymic
mouse) %! Balb/c nu/nu(=Athymic nude mouse)E Orient
Inc.-Charles River Labellx] F-qlste] ARE3IATE ol AF =
9 filter-top cageollA] HitE &3} AlE(Orient Inc.)E A+
FEA A skaL, 20+£2°C %8 50£10% HEE 2HE A
A oA 17U ASAIR 5 Ade] ARgaisinh AR
TE sHoR e FEATYel whet S1(# 201302-01)=
W1 gl whet ARg-SkSiTt

18B-glycyrrhetinic acid(18p-GA)

18B-GA= Sigma(St. Luois)ollAl -stalom, & A A2
71l ARESE P70 el Alglell ARgsl] 2%l DPBS
(Dulbecco’s phosphate saline soution; Sigma)oll &3f|3F 5 o
3}E w(pore size=0.2 pm; Satorius Stedim Biotech., Germany)
sto] Agdel] ARSIt o] Al 54 o4 7Hsds &
Q15}7] 913 LAL(Limulus Amebocyte Lysate) 28 Kit(Sigma)
< o] &sto] HAsITk AAA Y, Y540 09 e AL
2 SRIHI
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HT-29 M= 3 vyt

HT-29AFe o bAE) AT gl AlE28ollx] HeF
Wol 12 A3lel] ARE-SIGITh PAIE wYRS, RPMI1640 7]4H)]
A]of] 10% heat-inactivated fetal bovine serum(FBS; welGENE
Inc., Seoul)?} 1% penicillin/streptomycing 3713t viA|E AR
siAcHe e} o] HiIXE et WEk]. AHIE 8= Trypan
blue £N7} £315131 hemocytometers ©]€3510] Al531510H,
AE2] AEEO] 95% o dd ARt AREsISIT).

18B-GAS| MZ=M Z4

WA, 18-GAZF FAMEZFE] AT ATl st AE5A
(sustainability)?] T2 1183F7] A8l T &< 188-GA
= el Folgh Sof ArIzie] jolof] whE o] -] Al
FaAEN Fae Afolils ZARISI oI5 fIEl, HT-299]
sk 188-GAS] ey & AT 7ATelA AR Al
EEA FYsH PYIRDE AL o] WS A
CCK-8(Cell Counting Kit-8; Dojindo Lab, Japan)S A}-8-3}¢]
AEZEG ATE G5k 2oz, doRls A2 g44as
o A o Foll mhE A (fromazone @ &4 Ao &Ad)
£ 450 nm S50 ST AR, el elA]
okt HT-29 AIZE el 93 serum free RPMI vl
o2 Mgty At FaE gAgk F 96-well flat bottom
plate(Falcon, Becton Dickinson, NJ, USA)ell 1x10* cells/well
o] Hr= BT AAE wellell Z17] thE F52] 188-GA
= A718laL 37°C-5%CO0, w7114 2417Y, 48X7F B 72
AZE vk B3It ARESE 18B-GAS] 5%+ 5, 10, 20, 40, 80,
120, 140, 160, “18]31 200 uMZ AL ©]E PHEES
21, 45, TE= 69417 BilFet 9, CCK-8 8915 7} wellell 10 W
A Fojetal FUE vk dolA 3ARE B1E 7wl v
o]l ELISA microplate readers AR5} SHEE S350
AT 7F e ST (18B-GAR AElHA] o HT-
29)8] FFEE 100%2 7158101 AAR] AEAYEE(%)E 3
7¥aksitt. 13 HT-29 Alazel] 7152] @delE?l doxorubicin
S A1 S HURTF o R AMgEle] AEre eyt
o} vla F7kepdet.

18p-GA2| &Edsat M

HT-29 A=A S nude mice?] H5-of 0]23h= o]F0]2]
FERABI0s ALasto] 188-GAY FEYENE FAISIIT
¥ FERdeA WA T dul7F WA ox AE3sh= Balb/c
287 (thymic mouse)2} T Y37} 9= A3 (athymic mouse)
o] thst 18p-GA9] &tays 27 HMsISIth o] A=
¥k 7|k tha ) At gxdnR]ef mliefkst HT-29 A2
= 7399 A7 B4 = (lateral abdomen) F-$]¢l 3x10°
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Fig. 1 - Chemical structure of 18f-glycyrrhetinic acid (18p-GA). 100
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A, oFE(18B-GA)HE] HF717 ¥°1 ATE xﬂE%*éO]
ATHFig. 2). LlE 160 uM sEoA 24, 48,
Fe 7ol Agfgh A5, iz Cles 7o H‘X] 2 HT-29
AlRz) elxfe] S2l=ael] vlsliA 212t oF 61%, 83%, 1213l 90%

A2 ME Far) skt 5, 188-GA9 HT-29 OW]TI
o] wjkrIzte] A5 ol nl#|ate] HT-29 Al3£2] F2lo] 2
25 ATH(Fig. 2). PN, ti=k 80 uM olate] As el vl

el 713kl BAIgle] Al 739 el 18[3-GA-4 AZEAE
7} AL gldek. whEe] 100 pM o)Akl A 5E] 18p-GAS]
dEHEES L EEES & 7 ASATh B3, LDy = v
1Zro] A4 Fasled, 72A17F wileF Al LD 2F 90 uM
AEglon, o] doxorubicin® 1 pM FEoAe] Al
Aol WE3BIAtk(Fig. 2). 38] o)de] Wiy AgoMw
el faket A A=l
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Fig. 2 — 18B-GA has killing activity of HT-29 human cancer cells and
the activity is dose-dependent and time-dependent. The
18B-GA was added to the cancer cells and incubated for 24-,
48- or 72 hrs. Results revealed that the compound inhibited
the proliferation of the cancer cells, and that the inhibitory
activity seemed to be more efficient when the 18B-GA
treatment was prolonged. For example, there was app. 30%
inhibitory difference (*) between 24- and 72 hrs-incubations
at 160 uM dose of 18B-GA (P<0.05). This implies that
prolonged contact of 183-GA to HT-29 cells can be an
important factor to control the proliferation of the HT-29
cancer cells. Bar indicates SE. Note that ‘Doxo 1 mcM’
stands for doxorubicin at 1 uM.

18B-GA2| Thymic miceMlM EELS}
In-vitro AFAINE 272 3lo], 18p-G ,] BEFF I o)
FolA FERES ARgete] At Al T a7t

EAsR= Balb/c 4510l HT-29 SHAEE &bi TAKE &, 18p-

GAZ 32 740 % Eojahdr A A% W] & 4 e =
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712k AA FAENSS & 7 UAAThEg. 3). olE E9,
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Fig. 3 — The 18B-GA has anti-tumor activity against HT-29 caused
tumors in the thymic mice (Balb/c strain of mouse). The
18B-GA treatment reduced the tumor-volume as compared
to tumor-volume of 18B-GA-untreated control animals
during a period of 14 days-observation. For instance, at Day
4, there was app. 60% reduction of the tumor-size as
compared to that of the control. The difference between
the two groups is statistically significant (*) (P<0.05). Each
group contained five mice. This experiment repeated three
times. Bar indicates S.E. The inset shows that at Day 4 the
degree of tumor-sizes from mice treated with 18B-GA- (A)
or without 183-GA-treatment (B). Note that the arrows
indicate the area of tumor formed.

9] vt S ATGHP<0.0D)(Fig. 3). ol (Day 4)2]

A gizrrke] T £18S vlashd 719 Al 4

ok 7} UATHFig. 3 Inset). =, thF7+2] A-9-oll= st

A QUTh O d®, 35 14YA = A9

80%2] &% 17]«] a7y AAEG oM, SAdETe] T
7)e S7khs FAIE A5ESITHEg. 3).

18p-GAQ| & rie| Z27[M: T uie| A&k
18B- GAQ] d=eka )l uks] A], T Qlupte] Tho] o] B2 A}
371 $18l T ¥9-2] 71%s©] ¢l Athymic mice(Balb/c nw/nu)
*}%0}01 2 saRdolA 183-GAY IdtaitE AT
A73E A|ZtelA S7dst Aol €8P, Thymic micedlA] 7
Azfel= g ATtz el 349 T2 2]
8B-GA2] Fojolite] #AIglo] ALl w3 A2 72 ¥
A=) QtH(Fig. 4). 358, = AA|717E Bk Foke] A7]= A)zE
o] Auslel wt & IF BT ks diElE vERIleH,
FT&] 2715 Bal/c BFHE AHSFE W B} €58 24 3
o] =S thFig. 4). 4324 © 2 Thymic mouse£} Athymic
mousecx2] A¥Fig. 3 & H)= H]ﬂéHEF‘ 18p-GAY] &t
3} ol T Qlulre] Holrt Zas Aow WrjEel).
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Fig. 4 — The anti-tumor activity of 18B-GA is demolished when
athymic mice (Balb/c nu/nu) were used as test animals.
Regardless of the 18B-GA treatment, there was no anti-
tumor activity observed. This indicated that the T cells

may play an important role in the anti-tumor activity. Each
group contained five mice. Bar indicates S.E.
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Hx0] A xR glycyrrhizin®] B0 18B-GAS] &t
vt okEst gy} - R s adel e xay) - 7t @
o] Bt QAN 18B-GA2] SISl thsl Uizl B =
Ao Bsit), B8] 1 A% 18;3-GA91 Fgeraelx T

Yupre] of el thgh Wl AL 5k ol 1 Wk of
Uz}, o]%0]4] (xenograft transfer)© 2 @43+ Tkl thet 18p-
GA?] Xz gl ot Aqdal=, B A7-Ae] 7] HarelA Ab
2ol HAIEQ AB490l thEt 18B-GAS] detavs w Vgt
Zlo] A2l st Zlow ARgHT) o]y i e, 1 Atelx=
18'3_GA3] golg o] Ayl T ¢lalt-o] o] X2 st
7] 913, HT-29 AFt oAl E AREato] A72eAt sl

o5 $&ll, WAl 188-GAS] HT-290)| dijst Mxs5Adass 4
AEkgict. o] AATE PSR, HT-29 $h412el 188-GA
o] FF7IRIe| A-F AxESAEWt Skt dtant o
FEGHE & ASITE =, 2400 72703 ko] A5
S vlwsRs 48A31] A wiEE FEA A 30% E=
o] MZZA 47 AL, ZF 73-9-¢] LD, BlaLel A& oF
40 pM F5=8] Zfo]7t QAT o] Aol oJah 18B-GA=
R} L] 7] Sl AtaiE A F Ue T
2 QA (factor)® AtEET). o] AV B FFEE WUk v
ST} At} S, ARbd o w eA|e] Mzer Fapdo] vk e
of] W] oFEol TS SlslA Tl —}‘ETOV]' Q7.
SRR, o] oRRfrolE Al 5AE dod
o, A 8] AP Adlel e ARE ‘% AF e
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GAQ] tads A /gl AMHESH= doxorubicin®] ta
o} Akl SHA vlwskS o, o=k 100 uM 252
18B-GAS MEZA &7} 1 uM £3F2] doxorubicin® AR}

o} SEAINE o] W=ES] In-vitro A3 OIA AEE AE, A
o] Al g or nesfor g eREFaldo] A3 widw
A 3tk A Al Hokslth

o] AN=S ZAR A 18p-GAL] FELFNE o]F0])
FERUS ARgsto] HAsgict WA, T a7 Zddo=
EAlsl= Balb/c AFE ARESto] 18B-GA9) dqtaas A3
S uj, HT-29 719014 FkadAdel thell oJAlaxz) Al 12
1 o] gelavhs A #A57IZE Fotell AR WiE oz {47}
itk o)A 18B-GAE= HT-29 71914 kol thaliA] In-vivo
Aol FLayrl FE Q]

71 R, - 18B-GAS] Fta e #g71xS Al o]
Azrdwo] b wX|= vheket 2871 el tist BF A4}
S| In-vitro A7 AT Oist BuE HZe 7&33t) 514
Tk T Y3l mX)= 18B-GAS] &l HaliMs - Ak
vt glet. olef], T 37} $1& nude mice(=athymic mice)
AHEElo] 18p-GAS) A vls 2ANE =), thymic mice?]
ZAg-olM o= thEA 188-GAS dtavh= flslth o] A=
TR, FAs T 7R s s 7 Sl 3, 18-
GA9| gtavte] Waoli= T a7} Hofsith= e st
Ak, 2 AEe] Avs FalE o| FHe] T 997t o
SR=A9) o & Gt @Itk SN B AgAl0] V)% Algd)
A Balb/c Bl anti-CD4 &A= A3 T hA LS 9]
3I5E f SHAIEZ} 54538] S213H(data not shown)s AR &
u], CD4+ T Uuj-2] #odo] gt E4, viekol] 31
Ao] o] Zrhd, T Y5 18p-GAZ 431 dtazt
5 T & e 7Aoo tiFEtt. ok Treg?} Th179)]
o] s aEEE U s Aloloh g 2 At
A g3t A zdl e 18p-GAS) dta vy} meiEy
o|9lell = T thE oFEAET|H0] 9l& AoE FgHnt. oE
S, Fig. 314 A= R0, tixatah Aot B5olla] A7k

il

sk A9 Fe/do] e
BE ATAYE T B, 18B-GAE 712 AL
f310] ok 7ol Z-g-3h= -8 QW (combination therapy)S 2
3 & 4 Qloh o] @2 FUAIY SIS SEl e

E} A1) Aol 951 doxorubicind EAE HE F
oJ3to] doxorubicin®] §%-5 Eo|HAME tarE st &

4 Itk ®arh ek olo) whel, doxorubicin?te] HE-&
hol AAE & AT AT dA W& Fofl Sk
ok 188-GAS T a5 QI91¥ow xdslo] elans
L3 = Sl el disivE 27] A8 Fell Qi

HAtel

o] =2 20149 % SR S| X g 25t
o] =39 A o7 oo ZAl=HYT]
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