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[ INTRODUCrlONl 

Rhinoconrhur narurur Kurr (family Acanlhsceac), has been uwd as Thai tradilional medicine 

for the rmlment of  various cancen. The main bioaclive companenlr o f  the plant ax known to be 

naphlhoquinoncs. However. !he aelion targels and anlicanrer mechanism o f  !here polential natural 

compounds arc p r l y  undentood. In hcrc, wc investigated the qroulh inhibitory effect of 

rhinseanthinr-C. -N and -Q, three main naphlhoquinune esters isolated fmm ~ h c  rwrr o f R  narunrr 

Kun.. against HeLaS3 cells, and obsewcd lhal rhesc compounds induccd apoptorir o f  theceilr. NexL 

wc examined !he aclual anliturnor &ctivily of the compounds. Since rh~nacanlhins arc hydrophobic 

compoundr, they are no1 able to inject in bloodnrcam s\ soluble form. Therrfarc, we anemplcd to 

;alubilizt them in  liposome5. Liposomal rhinacanrhins uerc injrclable and brought therapeutic 

eficacy in Melh-A sarcoma-bearing BALBlc mice. 

[METHODS) 

In r i l ro  assay Thrce main naphthoquinone enerr, rhinacanthinr-C. -S and -Q (Fig. I). were 

isolzed and purilied from the roois ofR, nnrufv< Kurz. HeLaS; cell proliierztion was determined by 

Tetrscolor ONE. Rhinacanlhins-induced apoproris uar determincd aith TmEL assay. DNA 

fragmcntalion, and flow cytometry. The activily o f  cspae-3 was deiernlined hy n Caswe-3iCPP32 

colorimetric asray kil. 

Therqxul ic experiment Liposomes composed of <&PC and e.-PG with rhinacanrhinC. -N 

or -Q (6:3:1 as a molar ratio) were prcpamd in 0.3 \4 tlr~halore soiurion and sized by ermrion 

lhrough 100-nm pores. Five week-old BALBIc male mice aerc implanred r c. inla the Ich posterior 

flank with lXlO6 celiriO.2 ml of Melh-A sarcoma cells. Liporomcs containing rhinacanthins at Ihe 

dorc of 5.0 mgniglday ar Ihe drug were administered ip .  inla Mcth-A rarcoma-bearing micc daily 

from day I la day 10. The tumor volume ofeach mouse was monitored daily rhcrearter. 

Figl. Strurtvreol rhinncanlhins RN-C (Icf!). W-N (cmar). and RS.Q(r#gh$) 



[RESULTS AND DISCUSSION 
Induction of Apoplosis by  rhinacanthir-C, -N and -Q I n  H e h S 3  eclb The pmliferarion 

ofHeLaS3 cells war si@ifieanlly inhibited by rhinaeanthins when the c o n m m i o n  o f  lhcw drugs 

w z  increared (3-100 as well as !he exposure lime wac prolonged (24-72 h). The ICm values of 

free rhinacanthins-C. -Nand -Q were 80.0.65.0 and 73.0 p M  of 24 h, and 1.5. 1.5 Md 5.0 p M  for 72 
h. respectively. 'lhere mrula suggested that thrce main naphrhaquinone atem could inhibit the 

gmwh of HeLaS3 cells in d m -  and timedependenl manners. To dctemim whether cells death 

induced by rhinacanthins is arwriaed with approsir. we examined the apoptotic charaeterir1ic.s in 

HeLaS3 cells by morphological changer, D N A  fragmentalion and cell cycle a m s ~  delecling by 

TUNEL staining assay. agamse gel electrophoreris and FACScm. A l l  o f  there resulrr indicared that 

rhinamlhins induced apoptosis of the cells. Moreover, rhinacanthin-N aclivaled earpare-3 in !he 

el ls.  

lo vivo anlilumor aelivity or tiposomal rhinaeanlhias Since rhinacanthins showed limited 

solubility in warer. we anempled lo prepare liporarnal rhinaanlhinr for in vivo use. Rhinamlhins 

were liposomalized with encaprulalion emciencies o f  ahour IM) %. Tbe average sizes of liporomer 

were 99-106 nm. and the 5-porcnlialr for them were abu t  -40 mV. Then. [he anliturnor activities of 

liporomal rhinacanthinr u.em evaluared. As shown in  Fig.2, liporornal rhinaeanlhinr r u p p d  

rumor p w h .  Thc mean survival limc o f  vnrrealcd and lipsornal rhinacan1hins-C. -N or -Q rmated 

p u p s  wcre 32.43.45 and 41 days. respeclively. There data indicate !hat Ihe trealment by liporamal 

rhinaeanthin d ~ g s  .E it>jeClable formulalion markedly suppressed Ihe rumor growth and enhanced 

the survival time afthe Melh-A sarcoma-hearing BALBIc mice. 

Fig. Z Suppression of tumor growth by liposomal rhin~c~nthinr-C. -N 
and .Q in M a h -  s=rram.-bearing mtcr. Fivc w.L-old B M W c  male 
mice ("-6) woe ~mplanlcd rubculmcourly with Mclh-A =coma ccllr 8nfa 

chc~r Ice posterior Ilmk At 1-10 dayr a A n  mmor ~mplmtation. Ly x n  

injcclcd inmpnroncaily wilh 0 I M lrchalow (own aalc). 5 0 m w d a y  

; oflipmomat rhinranlh8n.C .N, ur -Q. Tumor rolvme us mon8rorcdcvcv 
day. Dam arc prranwd s mcrn urnor rolumc and S D Thc S.D. tm 
art shorn only Tar ~ h c  1st polnll for ~hc IsLc of graphic clariw. Signilimt ' 

i F 3 a s s ; o s sutauuus .~~~  dn~rnrn~e h m  caotml 13 tn~nratcd ~r .p< o 05. ~irn ' lu rrru~ls w. - - 0blli"~d in wpm,< crpmmcnlr. 

[CONCLUSIONS] 

In conclusion, our findings for the fin1 lime demonslrate that three main naphlhaquinone 

esters; rhinacanlhins-C, -N and -Q isolaled from R trarufra Kurr. am capable to inhibit proliferation 

and induce applosis in HcLS3 cells in a dose- and lime-depcndenr manners. I t  can be considerrd that 

Ihe anliturnor efficacy of rhinacan~hin drugs rerullr from mulliple ofacrionr. such as cell cycle am!. 

earpare-3-medialed apoplosir as -,ell s, largeling DNA lopoisomerare Ii o f  Nmor cells. 

Correspondingly. liporomal rhinacanlhinr effcclivcly supprervd Nmor growth in  Meth-A-bearing 

mice. Finally, we conclude rbat liposomes are useful for injeclablc formulalion ofhydrophobic dmg,. 




