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ABSTRACT

The objective of this study is to apply liposomahovesicles as the drug carrier
to encapsulate berberine or huanglian extractsrder to enhance its anticancer
effects on HepG2 cells in vitro and in vivo. Firthe MTT results show that the
sequence of inhibition rates to HepG2 cells washéreme liposome> huanglian
liposome> huanglian> berberine. Thus, berberin®siyne was selected as the
anticancer drug in this study. Moreover, to optenithe preparation of berberine
liposomes, different methods were applied and th&chh made by the thin-film
hydration/extrusion method provided the highestagsalation efficiency of berberine
as well as the most narrow particle size distrimutiwhen comparing the survival
rates of treated HepG2 cells (50%) to treated Coells (99.5%), 5 ug/mL berberine
liposomes showed non-significant side effect tortbamal cells. After the addition of
berberine liposomes into HepG2 cells, the mitochi@hdmembrane potential
decreased, caspase-3 activity increased, and trease of sub-G1 phase and
apoptotic rate were observed. Thus, berberine dipes might induce apoptosis in
HepG2 cells through the caspase/mitochondria degygngathway. Furthermore, by
using HepG2 cancer cells on a murine xenograft deeberine liposome (0.15 and
0.6 mg/kg of body weight), and berberine (0.6 mgtkgbody weight) were i.p.
injected daily for 7 days. Compared with the cohngn@up (tumor without treatment),
berberine liposome and berberine had no significambitory effect. However, the
berberine group did have lighter liver and highenaentrations of AST, ALT, and
creatinine. Additionally, plasma berberine couldlyobe detected in berberine
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liposome groups (0.06~0.Q8y/mL) but not in the berberine group. Thereforesth
results showed that liposome could reduce the eftkct of berberine as well as
increase the retention time of berberine in pladmarder to increase the therapeutic
effect of berberine liposome, the concentratiobatberine liposome was increased to
4 mg/kg in the second trail. In a 21-day prelimingxicology study of 4 mg/kg of
berberine, no significant changes of body weigtd daily activities of treated mice
were found. Moreover, compared to the control grdbe tumor volume of berberine
liposome group was smaller, and the inhibition s about 47.1%. At this high dose
(4 mg/kg), berberine liposome inhibited hepatomawgh and had no significant side
effects. Thus, it could be an anticancer medicardreating liver cancer.

Keywords: Huanglian, Berberine, Berberine Liposonaticancer, HepG2 cell,
Apoptosis
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MEHDI T ARRKEIPHT.2 40 » 156 C4e #1304 484 E 12
£ F'e 2 & i (10% fetal bovine serum)+ 0.2 um3® & 2_ g -8 g "5 i
10 TFERIBAR A CBEALE O BIBRIAY N E5%
CO% 95%%9 HRRZITCEER A H#Y B E - FIh- X {#HATH
SR AL H3~5X Swe T £ 190 %k R 2 B & lme o lmir 2 M
R g Ertryplefd® mie > @ S B R S S R me 0 L B
Sx10m e fE i > T-258 % #g ¢ » WFH ¥ o
(=) fwred HMTT A 45
MMTT 2 Bl 2 @ k5 Re Bp ) B JL e &2 B3 o ey
BHS thwiz 2 34 - MTTZ 4~ & }Lﬁ g2 d WmiE R R
MTT e 4 > R &0 e H;]wé"m,p Moo F T L e g s X in
- Btk o #HepG2: CloneQw s (524 pF32 % 15 » #-7 PR A
jj\—rn?‘ﬁﬁ’x | B hg J‘/A/IQ}‘ ‘}455(”q§§]4 wre ¥ oo if
FEFR A UPBSHikmE - %o b 204 mbs £ gga 100 L
*T@*ﬁcg 2 MTT% % (5 mg/mL) ¥ 550 CQ 37CHEREE £ #
AL pELS 0 33 ik o 4o ~» DMSO (0.8 mL/well): ® iR R
FRF o ZEERIA RS 2F 0 £ % ELISA readet& B4 £ 570 nmiex
kg o
I ~HepG2wmPz %= & 37
(- VRSB i 2 A7
ﬂ‘fiﬂfjwﬁ’ WeE A A AR ERE S B e ks g2 o ’ﬁwﬁ R en
00 Aot DDA 35 1 0 BCP -9 decytochrome @ ) 3 snve BT
® o g1 Apaf-1% &% = ] H > i caspase-R It FR- @ B -
F s o Stk S AIE iHepG2Zm e » v 4312 & 2 I PBSF & 15 1 tryple
T 1~24 48 > 2000 rpna= 54 45 (s > 2 %J R TR T kb
‘wm ¥z 4v » 100 plehstain buffes 3 +4c % »37C 1 & 5318 2 204
ff B~di4e » 1 mL assay buffer e i = ;84 "T_ i B s A

Et ‘&\
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» 200uL assay buffersé-‘m®s $=4 s » Ji| * F kR 3 gog ATet
A& & 485/528 nn R 5 e o ¥k /,%r’?/ T £ % 540/590
NMIE R #F mPe o M rd el § mP [ mie 2§ K @ 2 5

100% & AP H B2 3 5 o
(=) Pl 4 & 45
Pl (Propidium lodide} & e £ Pz pf Fipe s & 0 2 2 i 3 3 7%
ng.-u;_,;:;b;ill,; wmPe > txd Pl# ¢ & I/"%ﬂi.ﬁm’??}’%‘ei-ﬂﬁ*iﬁ”
fmPe ik Hp o HepGZ2Zwm 2 i5d % i & F & 18 » #-mediunmx ) 12
PBS Mo Rz BEtryplei® 1~2048 - e » B R AR F B e h
W Fg ,F(T:‘f ik 22000 rpndes 54 480 qT vk 2 o > 2 mL PBS
‘)7?'-‘25%6 =x » 122000 rpnit-e 54 48 > 3 “FPBS: HRTEEW S 3
ML eNOSYFpH *t i k2. e P > @ e a3 R & [ TPIA AL
¢ 2122000 rpnit-< 54 48 "f—i Fk o PBSyiEd =0 de ~ 10l
RNase (20 mg/mL)2 1 mL:oPIEL & (40 ug/mL):& T PIL ¢ - R &35
312w 237CK 1548 0 Bt iV dmPe RIB (T A 47 o
(=) Annexin V-FITC/PEE % ¢ ~ 45
¥ e enlm e WO G 3O AL 0 BP9 Sk =& (phosphotidyl
serine, PSy 5 tiwmie i & > iz k- S wr i R g
PS*H Fs 3] %k » Annexin V-FITCﬂ’Lﬁ'fI HPSE 7 3 )’xmr AR AN
%ﬁi?'};ﬁc%"‘f‘ w e Wt PSSy e B wm e 3PSt F f fm P 3 5 s g’*}
Ao TR APIAR > Fl L e R S ﬁﬁﬁi“m’?é”"&—ﬂ& 2
e SR Ein e T LEPIA A Bt FE T A e 2 2 e
Pz igw o HepG2m¥e '5d 7 e ¥k & & s » frtryplei®* » fc ik m
¢ I 11PBSj %A = » 4c » 0.5 mL binding buffer (10 mM HEPES
140 mM NaCf=2.5 mM CaCJ):® & 323 » I 4 » Annexin V-FITC%
PIA# > >t 37CT F 104 45 > B fs il fmbe RE (74 47 o
BREE L e B %L FITC-/Pl-~FITC+/PI-~FITC-/PI+% FITC+/Pl+
lmie > LREAEF ~RHFS SRS ERDF L e o
(z ) Caspase v % W2 & 15
P47 2 i * Caspase-3/CPP32 Colorimetric Assay Kit
(BioVision, CA, USA)E {7 » 17 - HepG2wm?®z ‘5 d % e adZ{s oo
(2000 rpm> 54 4) 1 jc & # fmrz 5 4c » 100l lysis buffert ik + &
10~ 48 0 5318 10,000%gE < 14 48 {8 Jx & ’F FrT il Frir
& o 11 Bio-Rad protein dy& 7 #ip| > 11 4 £k g 3 5570 nnT*
Bl H ek @ #0027 kR 2 bovine serum albumin (BSA) ! &
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By R TP Ede FL 8 BECAHAEIFZ 30 FER
(50~200ug protein/50uL lysis buffer)> 250 plL =7 8] & &4 » 50
uL 72X reaction buffer ¢ 10 mM DTT)% 5 uL DEVD-pNA
substrate ¥ **® 2 37CF R1-2/) FF > & s 1 Bl405 nnT* =k &
B ufpdlez sk iE 2 5 100% AR E 2 E o
R Il Tt E R §--
(- B & f B &R iE
AP FREFN Y B F IR e3Pl E(F P
FTHR® 4% F AL M 97-8l) AT ¥ 5% # 2_ NU-Fox1
(Nnu/nu)=> A BUE 77 % 0 AR B p & 274 4 £ 3 o 2 (Taipei,
Talwan) RERARE N E T EFRAERT F R TLAFRFT £ 0%
ENAFBARE > 2R AFN25£2C 0 7§ RR S50~7TQP0 % 12
| EESR[12) PR 2 K R IFHP o AR BLEUK ~ A R IS T R
FREFLRFIL bb &7 FRE- VO EFER KR
FHRSJILGARE X BT RAEPDERR P FFEHFFTRE L)
.F'_i’FLf-L A sp ? Ef'l.%tﬁ 3 PFIE o
(= )% BV PR 50
#1x10° HepG2 cells 5 % & 7 ritrypsind 4 st F it - -2
%ﬁ*ﬂmﬁgi%ﬁ%ﬁ%%ﬁﬂﬁi%ﬁ%@%%ﬁ@ﬁj%

*oy E B R U245 415 b g T i1 540.1 mLiw e R (Yo v B 1x10
cells)e " fpim e dfhis » I - T A ) PF o B4 Vil b
= \4 — ”j %;}’72

(Z ) B A e sk it

BT e BB HITR MR A £ e oo 5 R
AL T BRI 2T RARRLST 2 F K et B2
AL ] BRI B A 3 %’4’%’9%%@ ¢ 2 BpL] BRG R R E TR
Peoo ARBUMLB A 25k ¢ TR AL PR B 7 F A 18 (0.6
mg/kg b.w., n=4) < i&‘_ﬁﬁ&] Edk 2 F #7748(0.15 mg/kg b.w.,
n=4)- & # € B | £54& (0.6 mg/kg b.w., n=2) 4=+ %2 (Control~ &
TR e T e WS A 2 PBS, n=2) & ¥ e
(Normal~ K BB IR f P 3R S S éﬁ@ﬁgipgs, n=4)
ARV S E S LS LR K2 F %% 4 £ (initial body
weight)f & 4% » 2 {8 & p 1 64— = » £T7% o

BHRERHRE D 5 I8EARE NP A 23 5 w68 7@
e | BEdk 2 5K Hcrg %8 (4mg/kg b.w., n=6) & %1t 3 # + Doxorubicin
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2(4 mg/kg b.w., n=6} #1412 (Control~ A T i&fd kg fe e T PR
A s Z 84 2 PBS, n= 6)° LA RV S LB g
kB2 7 % 48 £ (initial body weight)t & 4% > 2_ {6 & 3% JZ 84—
R SEN
(m )Frd |3 ie 2 £ SRS
£ Q=S - R A LER *32“'3%?';,3’34 & FBoRm A e s FAF IR
S OMERAL A 1S B A PR R (caliper)* 2~ 3% B T - AR B
Wf b BB B T A 2N E S R R
7}1 (mm) = £ (mm) xEA(mn)/2 o @ ik B AL T VR m e 4 K e
Ei (0/0),1 (1*% B A% B MR T i”%"’;}i/#"% B A% B PR L Ay
ﬁ)xloo%o
(I)eixFa
T %Ak K 2isofluraney M pEfS {6 0 1w BEER L D SV Bonl R o
0.5 mL2x ¥ »eppendorf - 13000 rpnig.< 54 &85 i i
% *veppendorf % 3@ B F 5 &4 F IRl L ¢ aspartate
aminotransferase (ASF)aIanlne aminotransferase (ALTplood urea
nitro (BUN) % Creatinines = fapt% ; ¥ b » L 05 mLax ¥ »
7 EDTAfU# L 5P » B 7L 2 & complete blood cout# % -
1 3000 rprd o 54 45 B~ 1 jﬁ » I -20C kM E EF R A
7 o
(+)s ¥ BERLBEHR 3 £ A4
BPer Rt 2 1%%H kB 2 WL BREG IR E B > 200C T 123000
rpmat s 104 48 > P60 ul = ﬂf\f%c > ARl 3 viv)d v 0 2 {8 B~
b FiR160 pl 0 65CHzis 16 90 ul® FEw i3 o AL i BT 204 48
f$ %34420.22 um syringe filtet®ig ° /2 » B 2Tk 40 & 47 &R (HPLC)
VB SL BRCBR A o HPLCA T 2 E e T L A R
1 % PurospherRSTAR RP-18 endcapped 250-41(%) ; & ¥+ 5
LIChroCARTR 4-4 (5um) 5 % & #5 3% §1if 5 L-2130 (HITACHI) ;
#] B % Diode Array Detector L-2455 (HITACHI) /i 5 1 mL/min;
WRA R 5345 nm; R R 5 30C 5 WA sE 220l B #
AP A (0.1%p4) - B (2 %)=70%: 30%-° 7 %4k & /2 isofluranef %4
Fros stk B ik bk 2 W E 2 WRIE BB B 7
A

i o
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(< )RR BA] B G A
P-0.1 gimshbe » P Rk AR £ (10 20 vV) 2 mLts o ¥ A

gk T A o b n A PR R 2 B BRI 50 4T
T 1210000 rpndgs 54 48 0 1 mLt 5% 0 4 ~0.01 M NaOH 200
ul~ 7 A100uL % & fae fiy 6mL> BiF24 4878 » > 4°C ™ 1210000
M5 &4 > 2 8B k2 ml > 65Cazis & * 100uL ® fg v
%0 RO 2A 414 31 j20.22 um syringe filterB ik > i3~ F sk Ap
K 47 h(HPLC)® & 7 % o2 & A A 4% » HPLCHA 45 = i 4o} 7t
(P iEA ) @ F EARR isofluranes AT 58 T4k 0 B H
R B k2 W RORE Y AR Bk 7 B IR My
H AR TR E WP o

(MHELE P2 EHEBEET RS

B gisofluraner B8RS 19 B (TR AEFEI] 0 B0 TS B
T2HBEeR s E2(g) F ERELLOWE S Hhixie Al 224
o gdeig s MoRE RS IS R M B 2 4~6pumh 2. 8
B 5 riHematoxylin & Eosin (H&ER ¢ (S BLEF & B 255K E 2
R 2 I
v B 4
9 % #cdp 2 SAS® P 2 Student’s t-tesk 7 A 47 0 & % 2 F 5 Hcdp
MeanzSD% 7 » p<0.057 % 7 g% £ & o
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% BR

WAL B AR R R R 2 B P B H B e
(- )R] Bk R R EF 357 H HepG2imrz 4 £ 2 158
ARBR ERST R ASE A e B

S I PRl RN TS L E B ;c r#] HepG2 m
e A Eoach o #ed 3R Y ] BEGE RS I AP0 £ 2 0~112pg/mL
o) BEG Ik B ¥ HepG2 iwme i (7 4 £ frd] & 47 > ﬂ 2% 4@ 3-1
57 o HepG2 e 4 £ enfir |42 B % & WAL | EEdk KA R & F
k¢ g Bk 2§ & 1 4p B (dose-dependent)? #dp Fe o) BRik k
BT AR BEL] Bk 7}\%»‘8 % B E R HepG2iwmPe £ 5 i
Fehip 4 ood B 3-17 BBkl B KB ¥ HepG2im e oh
ICs0.49 & 52ug/mL - lé.%ié; v @ F il 3% 4 HepG2im#e ¢ |Cyq B
TS 29ug/mL ] Brdg 0 v i S 3 HepG2iw e chif 3 4 iR
R | BReG KR R o

(Z)@ps ) BEkg 2§ 1 3 K dcPq #¥ HepG2im iz 4 £ 2 2 58

SRIEAL ) BEGRA RS @ E R HepG2imre 4 K 2 dr

VRS SRR EC S K SR il i O CE i R '?in/%] 17 &
ﬁ“}’?/zﬁ%“/f#\?ﬁt BB BRI RE T RFRE LA
HPLC plz d#75 R Ersg e R > 5K %) I#F £ 4 » HepG2
wre ¢ EJE 24 pE1S 0 12 MTT 325 A 15 HepG2im ™ 2_ 7 i % (]
3-2)c T fis -] EEdk 5 F My 882 0~10pg/mL ) BEdg ok B ¥ HepG2
e T 5 A R R A Mcfa R 0~25 pg/mbL o] Bk R TE
*ood Bl 327 rudel I REL] BG 3K At W HepG2 e 2
£ 2 ICso s 4.2pg/mL s | BEig > @ § i 3 5 Hcra B h1Cso R 5 18.3
ng/mL e Bdg o e BL ] Brie 2 o Bt 4 HepG2im e enif 3
ARG R " ICs & ¥ BELERG KB R ICs E
8% wIEM 57 K kgt e R ¥ < gk ] Bk e HepG2iw
e d R A oA B EEGRAREFT R E R H AT
B2 K M HepG2im®e 2 L 58 ¥ g w G & F o
FrAPFR A £ 4 S BRG] BG R A > w2 E et RE>
¥ i 5> BEL | BRRR KA R T A TEET j\m@gg;:z,_uﬁ
fa | BEdk 2 K Mchq M 5 #F5 > FFHE @WAeand & it~ 5142 HepG2
e = Y ] R By R TR A L oot o

(Z)B | B g AL 2 2 B it
1. PEG 7 E {8 e | Bdg 7 N Mcig Mo S 2 WAL ) BRdg ¢ | 5

-~

(Bd\
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25O

PEG & polyethylene glycobinig s » 5 fc’a 8 4 & ¥+ PEG
6 Bl = & & 223 fic?s 48 (long-circulating liposomes) ‘% i 3] g
8 (stealth liposomes) f1| * st & £ m 2 &4F > 3% > & 145 = jicPa 48
i RN T R kT H R B B 7
Ao R E R B ehE - 0 4% PEG 5 £(0 mol%
% 5 mol%)st-| Bk Bk % o Bcra R RIS < ] LB R A

AT TR B MWL B RS PEE o b s agehyy

Flss ¢PFMalay P ZEBE BT R &
' %8 hpk g ¢ distearoyl phosphatidylcholine (DSPE)
hydrogenated soybean phosphatidylcholine (HSPE)i=# 3 -

F ARG e BB Bk 2 K A 0 A B 5 d DSPC
247 5% PEG (DSPC Peg 0%PSPCie % 7 4 5mol%: PEG
(DSPC Peg 5%) ¢ HSPCx= 7 7 3 PEG (HSPC Peg 0%)
HSPC % % 3 5 mol%7 PEG (HSPC Peg 5% 3-3 % st = 3+
ﬁ&”%%%%%%@ﬁﬁu*¢”ﬂ%ﬁﬁﬁﬁ%%’?”
FIRw fAZ K gt o] W & 120~130 nm H s A w2t
¥ BP o FH kb S A # (particle size distributionyr Pdl
Byl 0.05 syt w B ] Brg 2 N Mg B D ART < )
LRI T R F LR o

moa B Be e B e (B 34 e g E s A
DSPC& HSPC#7% = cnBps ] B4k 2 F Mcq %8 > 27 5 mol%
=1 PEG 2 (Peg 5%)s B 5% %* 7% 73 PEG 2 (Peg 0%)
DSPCH 4] & chii it | B2k % 5F g WH ¢ B3 7 4 4.2% (Peg
0%)+ < % 14.0% (Peg 5%) @ d HSPC#74 & ¢ e | B4k 5
KA HE ¢ BT 4 2.2% (Peg 0%} < 3 14.1% (Peg
5%)c d i+ {8 ‘e—g.ae? 12 18 5 5 mol%: PEG i3 47 >t 1 fL /| BEdk
ZoF PR w v g ox T B BRee ¢ R F 3.5~6.4%
= DSPC¥ HSPC Mr@z\- S| BERE 2 K ARl B E T AP
F5molY%n PEG™ » H#ips | Bodk e BRI T AR EFP LR &%
LA T KRR ¢ #4d DSPCZ HSPC#* @l = 7 3 5 mol%
th PEG:ha & % s -] B4k 2 5F fic?s 18 (DSPC-P5¢? HSPC-P5}
R B i e B R B Brdg e RSO  4 W
RN U e ek A
B ORISR E 2 SRR A BRG] B A g R < ) R S

BRBSTZ UGS A I FROTEAE
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42§ giva 100 nm= o) enFEL | EEk& 3 K kg o B2 H
%%%w@’“”@%%@’??@%@%*ﬁﬁﬁﬁ¢%%
oA e LEpEET R AT EATR TR
7 i * - @ 3-5 5 DSPC-P5 HSPC-PSi_rs B ragiEAe Y Bk
P SRR 0 d LRV B IRGE 6 AT S 0 B
e | BEdk 2 K g B ek R i - 2 A ks 10 4 44T
Bts w 90 nmPgiTo ) 3-5-A&-B 4 %] 5 7 i 42 ¢ DSPC-P5
gt HSPC-Piz @t B> d 1 A T & W a2 S E 0~2-4~
6810 A4 & o ¥ UFIRS B E AT ED L Ed S R
J& & e AT s > DSPC-P5% 5 323 nm 2972 nm
peaks#t3;= > m HSPC-P5& ]d 245 nm# 1894 nm:i peaks
AR B 4SBT RS 28 S R 5 4 100-110 nm
<ol eh- b peakie s> MF BT 6 A 480118 s ¥ o) 100
nm> & ez e @4 | YT REFELE o
R 2 2 VR T B B Bde fica MR < ]
gy

WRIRE FEUE AT - ¥ B3 1% PC it
s o BE R TR R T S ] it R e AR E 4‘7‘
% 200 nmz2 100 Nnmen PC W2 i (73 jp 3R 0 @ B & WAL )

% 2 K AP e f i 100 nm =% - B 3-6 A DSPC—PSE;E?

HSPC-P5? ;ﬁ—d L= 5 200 nmen PC"s-ﬁ\fijﬁv‘ L] B ek
JcPn R ke T i 1%] » HE S o S 20 g R (s > BEL |
B ety W e T 4% — % DSPC-P5i e a4 & 170 nm¥t
17> @ HSPC-PSe s s p) a4F & 160 nm*fiT - ¥ *F > [ 3-6-A
BB & w5 #HRiEAE Y DSPC-P5x ¥ HSPC-P5k 2 % & iv
Bl>od Fa ™ Aui54a%0~5-~10~15~20~25% 30 =X e
%‘%;}1 BAE TR e S5d B 3-6-AE-B R v U E iy
W S fe 0 A e T W e 200 nmE AT 0 B SR ST B
deopeak TR R F oSS T AEw B oom & 15 is
B sy 2170 nm= % o
A4t i 200 nm3t ;e PCRHE (8 £ ;gd JiiH 100 nmst ;=
¢ PCoie k| BERG AP RS T % T 100 nm %+ - B 3-7
= DSPC-P5& HSPC-PS;ﬁ—rJ it % 100 nm= PC H#ﬁ?fﬁ@ﬁ
AL B 2 K R SRR B R K e AR
0 =k 4& 5 fs B o js a4F & 135~140 nn¥iit - @ B 3-7-A &2 -B
2 “v'J FRREARY 3 B K g R R R o d AT A
B RS 0-26~10~202 30k ek F2 RS A F B o M
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0= e 40 B e peak L f o sk T %) 0 2 peak
TREF  BREASTAEe BY o8 2 I AAR 40 doen
2% 1 HSPC-P5e mei—’\ %> DSPC-PS5% e jg > e kit &
BEM LR I 4 7] HSPCH Tm & (52C )ik 4% DSPC
3 Tm @(55C) 3 M » Tm & | R d i~ o dp R
EHRA
B R IDE 2 B R 2 KRR B Mg RERT S ] RS
SR R BEG & f  h B

DSPC-P5 HSPC-P5% & &, wd B @f”?/f "%3@/@#’?‘?‘@/2‘
SRS R ] B R R A MR g Y > d B 3-53 % 3-7
ek=R NP ”F‘ HSPC-P5% sk j5 2 5 * DSPC-P5%. > e & 8 fF
A EFMALL B 3-85 S &k (DSPC-P5 HSPC-PS)q_rI
2 fé ?iﬁ_f_(rﬁ @f”?/f bt’@//aﬁ‘?‘@/z)mrﬁ 4 qn ﬁé | BE bk
P rg e T A ) 2RSS F A d B RIS erﬁﬂg\ S
ﬁ&%%ﬁ@*ﬁ@ﬁﬁ@%ﬁ**%%Wﬁﬁ“”bwo
nm)- e B gz o # A > 2 Pdl & & 0.175~0.1822 & ;
B R TR S L] BEEE 2 K A fa BB S (120~14O
nm)> e # Pdl & 2472 3 0.02~0.07 w=Ap ¥t 3 42 1@l & eh
B L] BRHG B K O MRT A TR > v d ) 3-8-A 2B it
RRAEI ¥ Asfr e BRA) B R F M R
fa] BRdw o B 3 (B 3-9)F g o e R 2 T~ BRG]
B2 A MR 3 g che REF - kA4 DSPC & HSPC
Tl R M E ¢ R R b 14%F T oo A g FRIBF R A7

BPL EE e B F NG 5.8~75% AT

1mpi%%?@@ﬁ@¢ﬁmﬁmqﬁﬁﬁ%&mwo
r e E/T;‘é i’ ;‘??’-‘?Ji EEHRR ) B AT 2 AR

”'a‘fﬂ’* 75?-3.—}\%1 E WK A TR PR AR S i
A FERG B RET UG RDRE B F K
PRl B R AP G AL R BN E R SR H A
pc g Rl B R dRRZ BH RS T % 1 100 nmo gt A AR
T OABCERE N EE A R B B 2 MR o F1
AR AR S ST T e N B B A
¥R A T H ML EEk & BB RS A F o 4oB] 3-10 #7 T
A AL B BB R R 2 (SIFE-D)EL % A en A o i RE 2 W
PERE e B F NG 7.42% 5 gd EK £ H BRI
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(TH E-G) f# &1 en3 ka2 Bpe | Bag & |5 4r
3 13.9% % J"rﬂlQl» P@ gt A B iR ehd SF e a2 Pdl
IE#B%_?» <0 % 01T o B R OF B %ﬂﬁ?ﬁfi’;"_/w\ﬁﬁat‘ °
R R AL HiBpIR R OB B e RSP R MO E
WOk £ HiERIERE > R WEF TR AT ET RawT }
S =zl 3l E.%gé;’k R uﬂ AR L B R IRR 2
”Lr?i%\ 79 DSPC# HSPCti & i@ pi | BEG B g H
H P v Mg A szt X«?—gr’r A% > @m DSPC z 3 #&%
Tm AR RS S DSPCmﬁM TREE T AT RenF %
Pl DSPC A A &S > WENSREZH B RFRZEUSH
fa-| b 7 oF Mciq BY o
(= )8 | Bk HcPn B8 %1 HepG23 Clone Qim®e 4 £ 2 B2 48
AR TR B EL] BRR RO BT M TR e 7 (HepG2
cellsy# i % w2 (Clone 9 cells} & g 5 > #-7 3 0~25ng/mL >
L) BEEG R R cNRPL ) BEdk 2 F AP B 4 » HepG2 e &
Clone Qs ¥ gJ2 24 -] pF{s > 11 MTT ;éﬁ&/a\%fr e 233 7% % (8
3-11)- B &1 i BMpL-] BEek kR 2 2 5ug/mLs ¥ Clone 9
e g prp|EF A4 oW ér_t ERT HepGZ e 4 K ondrd) &
¢ 478 50% wed L B E T 0 F B AL B 2K Mt WA R
MG A BN e L ATRA L FEBEE B q ® BR
| BEdk B F P M A% HepG2 im e 1 |Cep 5 8 & B L | BRG KB
% e ICeoth 111 8 » 2eigd 2 3 ﬁfﬁq%ﬁms RV EEFRALBR)
EEgG Prd |3 ap mre 4 £ v Flp AR T Renime - RS EE
sryrd] ] & HepG2 i 4 £ 2_F og;;ﬂ’—x; Tl WL | BEE 2 L e
ol KT o
B ] Brdg g 15142 HepG2iwm ¥z i 17 ¥ Uy = 8412 %3
(- )R RRET 2 A
B 3-1255 7 HepG2im® i 4 | ek 14 > b ik | EEdk ik
B 1.25~2.5% 5.0 pg/ml % e -] BEak 3 o Actn 4 eng® o ¢
MEGR 4 W T ' T 83%> 80%% 75% FiitE % AT BT R R
I EFLBRONT e SEA B 3 K M RS (S R R Y
TEAARL o T A e R Bk (BpL | Bk 2
3t /ﬁ”‘lft’?a $9)5 WAL Bk KA R P P e B L | BEeg Ok & (B pg/mlL)
FJLT (B 3-13) BpL-| Edk KA R R e 2 R Ti(96%)'9f’#‘“%$'
B(AEEFIL)PRT B FARN > Axme R ¥ o K
A= I F oo@m 1Y _"ﬁﬁ’;’ | BE bk z F g %§(1.25~5.0ug/mL)ﬁ =

T
=l

‘U

vb

hﬁ'—
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2 hmie > S A PR 1S H R RET e  EF T8 T 75%
Raom WpL] ERdG 2 N Acta G v BB BRG-K R R ¥ HepG2 ime
[ Himre k= 2 4t 4 o
(- ) Caspase &+ F & IRE 2 ~ 17
il R RRT T F b g T HepG2im e 57 ek
RenB L] Bk 2 F AP R 40 18 k= F-9 caspase 3niE it
Bl 5 PRt 2 (B 3-14) X P EF RILE R A
caspase 3riE A WA B F A 3 135% (1.25ug/mL) ~ 144% (2.5
ug/mL)z 157% (5ug/mL)> 4 7+ WL -| BRdk 2 F AcPq 8 ® - &
v caspase 34 A 4 4w e k= > @ caspase 3¢ B k] BEkk
A AR P A A b H s B kR BRI ¥ F AT L T5
ug/mL &) BR g 2 4 # ke #2 (human promonocytic U937 cells)
4 -] pFts o H caspase 3% 1E & Ry 3 P A (Meeranet al.,
2008): s & ) 3-12 % 3-14F 5% o % 7 WAL | B4k 5 oF ey
e ¢ kg R Bg @ e x - g jI(caspases mitochondria
dependent pathway) % 7. > e & 2 5 { 5% 4 cgf a4 o
(Z)mre T H Rt 2 245
50 f& HepG2imz \g T | Bok 3 K P g B a2 (s > H lm¥e
JHp e o U T e R 4R R (1254 2.5pug/mL)
e BRdg 2 oF Mcfa M ¥ HepG2 'wfe g2 24 /| PFis dmiz ¥ i) @
Sub-Gle % it o 2 % 4o 3-15:1 A B 0 7 ik A& cnB L | bR ag
Aol e X BT A 24 [ BREL > T g Ilindled
Sub-Gli P & peak> @ S F kB H 4 peakefg A~ g 2 0 &
& 2.5ug/mL 3 - P & SubG1 peak /<] 3-15:07B > ¥ 5 3| P
Renagd > Sub-GlAz A "L PR Brag 2 H lcra MR AR A A
dvoo AdrdlE s JER 1.25% 25 pg/mL o # Sub-Gls w) 0.42%-
0.63%% 0.93% 1.25% 2.5pg/mL &2 7] 4p vt & SR 4 1.52 2.2
oo N A BAL) BEG 2 K P RV 3 HepG2imbe (7 fmbe k=
B HHEE AP o
(z)imPe k= 2R 24 17
HepG2im*s d % Fjk & (1.254v 2.5ug/mL)EJge 24 /] pF i > 12
N RIEGE S B g BRI LLEIE
Wl ks o TR R B SR A o BEAcRB 3-16
A T F B B A A M E R e SR BaLl
A KR WA o Frdlie s kR 1.25% 25ug/mL H 5 8 k- ik
B & 71.27%~ 8.72%fr 16.22%> 1.25% 2.5pug/mL H & Hp %= &
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Ri4e 122 228 o m g = 5 1.41% 2.32%f- 5.60%> 1.25%
25pug/mL H gt dp A= B w4 1.6% 407 - d B 3-16:7B B 5
SHEGYE- DR AT %E A M BEL] Bg G R ik R
S+ AR = PR 4 0 B 2.5pg/mL gk = 5 (21.81%) 4
#2.(8.68%)n t R4 2580 LR ET :ﬁ? W] B 2K A
Po R g e 12 51 HepG2 ke cnmPe k= chg 4 » M rd| "l fm
Pz end £ oo
=~ B B AT R d] ) B HepG2Rrhig 4 £ 2 ki i
(- )B e | BERG M g R ¥AR UL T "l R 4 £ 2 S
hFr T RAL ] BReg 2 K P B F 5142 HepG2im s it (7 m¥e %
SRR ERT RGP L R R B 2 OE M R AR B
R TORRERE A P s 0 - X e i ALK Ao ) 3-17 A1
oo Ak &Z(NUFoxln Eﬁﬂg xt:ﬁfﬁ-ﬂ‘ﬁ ¥ #-5x10F HepG2im
BRABIF LA T > £ 283 (5K E 1 5284218 mmi+ /)
R4 7 ';‘;)%‘ }%ﬁ(perlod of treatmenti) 7TX% > FXUALT ;\
HE D ARFARDT 8RR T BNREE RSP T REA
Slk-e 7 (1)MAH & RBps | Bk 2 5F ic?s %8 2 (Liop-Ber 0.15 mg/kg,
n=4)~ (2)% # & @Ak B4 2 F #ic?g 88 = (Liop-Ber 0.6 mg/kg,
n=4)~ (3)% & & B s -] B4k K% % 2 (Ber 0.6 mg/kg, n=2) (4)43 1]
Kl \(i&ﬁé 3% Pe (e #\W;,qu_,,_k,j—&)fn n:Z)J‘z P4 (5)J1 ¥ ,f@g_(;\ﬁ_
ﬁ_ﬂzr—;gp ‘mPe ° ;\. ,q,a:,j—zez,}n n= 4)
Aty A2 B dem (Day 0)2 4k Rk 4w (Day 8) > A& %|f=B~= &
ZRE 3y L eI ioggE i £ (total body weight gain) i
F| R ARIEAR Y AR B A TR 4 s g2 A Ry o & 315 %
&'«p—r B ARE AL L Ak R E ¥ 9 4 26.5~30.0 g B o A AR
his 2 AR ER NI T FARS > T35f0 &€ A 23.5~285 g
BFsm L ew 05 s @ MAE B B4k s et e
27.7143.87 ¢ & ® & WpL | BEdk 2 K A d e 1 26.29+4.79 ¢
HE BEL] BEe& R R B 24.50+0.71 ¢ Fr 4] EAak B 23.50+0.71
g% & ¥ £:2825+x150g @ B E T ESF g o BRI E BAL)
EEdk 3 K et D 6.12% B A B WALl EEEe 3 F Hcra e
6.05%- B | & AL | kG KA R jet 7.55% 74 Bk R 21.67%
2 ¥ 0 11.02%- Fr 4] ek B (Control)~ & ¥ 2 (Normal): 9 %
EAREEE RS g BN F PR R ¥ 4 §l e g RE
fo %0 W] AP §R ;}*’#l B A% &"(;}g.yf;é_ﬂi—,}ﬁ'ﬁ»‘mﬁe e R VET bt EE g ) efl £
TR SRRF S 2 FRIFE 123 iR R R

9-\

\|\_ .-m
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LAk RAE AR E 2 v
o hF B o AR EVERBH AR
tfliiiﬁfr; | EEdk % oF Mciq 18 2
| ERdG K Mg g ez ”ﬁ)""’”gf’

\ Ei
aﬁ@ﬁw & E%L»%E ﬂﬁﬁ@féQ%mﬁ Eﬁr
fsHp (% 7 % 4?3)4 FH TR B ek 6
%%#% o o1 WL BRE oK A e e BB R AR A %] 5 1059 mind 2
:ﬂ%nﬁoéﬁé‘&ﬁﬁﬁﬁ’%ﬂaﬁﬁigﬁuﬁm,i%
B - X Rl AR L P E S B B R AR
B mve 4 E Frd o (%) % dod 3-2 977 o ML | BEeE T
Bel? o R R e R HBER > Hird| X 5 -24.91%:

P

Edrglrek A2 om § R e B2 BH o fypdlednt o
8 2 i m B H e S 12 4w G 10.26% 50.98%: Aot 7 e
€ R B 2 ol Mg R e endr ok id - B 3-19

B 3-20 I 5 & e u] Ak E uﬁéﬁﬁ‘ﬁﬁ”ﬁﬁ’” i«a e R )
NI N AR tafdlez e §(0.044+0.014 g)
Wiz T o MR E BB BEde 3 KA _g ZELS A N
0.018+0.014g @ FS%J 2 ‘% 0046+O 0259 AR E 2
Bpes AL e ot g
$%4ﬁ&57%%?ﬁ @%h%ﬁ%ﬁ’ 4 &
TR T BB 4%%@321 200 Pk B F T L TR
%Nﬁ%@*ﬁ%MuﬂW%@%mwf”4@%5 AR
e HRA L2 G TERI w X TR B 0 A e
5%¢mn%ﬂ r?waﬁ’amwrwm45@4aﬁagé
GEZ) > wmredsam e - Blwmre < > d 1P F AR dlle R0
g T AL E B Rfﬁ'pm”é o ¥ ¢h o B 3-22 5 ¥4 w2
iy Bl 2 Bart kB 5 KT RV ﬂaﬁﬁ: EEEF L8 1700
Brdg-kale s B P T Rt > 7 LR % E(H /)
B R R A ﬁxﬂ”%ﬁﬂ%@ﬁ@’fiﬁﬂﬁﬁﬁdﬁ
®Y L HFEBE L RE RAERM A
ﬁé»%ﬁ?ﬁﬁ SRR B 4 TR B R
TR R B A K MR AR R A 2 B AR AT
A jz_;?% \%;}4? ,f:r_ﬁu; AR B L BB (o e FE 3F)ehE
B o FLISRES LT YN REG ?2&:5)}%1‘*’1;:}7;’ T H-Fd R
BOAE o 4oB 32347 0 AN E L BRE DL E L EBE

} \vmb’
A
)
¥
N
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PHmEFRET NGRS

g shop b F oz frdlemp AL
2o v NFREHEAR
HumeE &
+

n
e | B g R R e TERE § R
(1.06+0.002 gy = Vit ¥ (1.28+0.91 gf = #Erx ¥ R 4%
PREAEWER " B RELRE Wik%ﬁ%ﬁﬁgQ»%?
EFIH ML (B 3-24). &2 ¥ »(28.25£1.50 g)y o ﬁ';ﬁbl Kl
(22.48+1.00 gy W H S %4 3 & & B Bk kB R,
(23.22+1.62 gy & fiedes > @ MR £ (27. 02+4 01 g%E’ FAEBR J
EEig 3 o Mo 3 CB4W615®%“€E*## #WUwH%#
PR FenEMET Ry EFHEE 0 T RARKEER 2
’"LV'JH‘;Q: HDehn RBF 2 ﬁﬂ—ﬁi B 0 /F 2 i %‘f%ﬁﬁ o [ 3- 25
/j;?.l.:ag:@:"‘ ,u@»;gdx KR 7; &g_g 8, ‘_,.,: B o wgeg,ra‘-ﬂ 7
- 1 AP EI| AR R kP 8 & 3k #ic(white blood cell count
WBC) ~ ‘= x Zf #(red blood cell countRBC)~ = ‘=% (hemoglobin
Hb)% & 3k % 7 v+ & (packed-cell volume PCV)idic & - @ fw 52
CERASG 0 B 326 RSN E L S rERE L LR
FREEFHLAB v B E 3 HE B BieKB R marTh
#(AST & 546.6 U/L> ALT 5 282.7 U/Ly 2 535 #(BUN 5 35.6
mg/dL - creatinine: 0.6 mg/dL)? = ¥ #(AST % 126.1 U/L> ALT
% 39.1 U/L> BUN 3 20.7 mg/dL creatinine:% 0 3 mg/dL)}g voAR ¥
#% % » AST > ALT » BUN » ¥7 creatininez. + 2 % & w] 5 333.47 %
623.02 % 71.98 % £ 100.00 %; ¢ *F3p ﬁ:t.mﬁJ PR Bt AR
EPFRE R Medm /TGS Ry M B B 2 ol ity
W72 ¢RBRF DD 42 & FAREERL LT RFBLAR
| BE kP R e w2 Ak BUFRE SO OBR BT ] o= —‘f“?(g]

3-27)> éb/;*‘ L PR 2 BT }}’5\‘5&2 r{&p—rlpmq\;}%;}ﬁnﬁ%é\;{
B RFHE PR B M AR DR BT i

"Iﬁr 255 m.,; T o
(Z)Bps ] Bk P 2~ F 453
ﬂ328ﬁ#mkﬁﬁpiﬁﬂiﬁﬁﬁﬁ’?ii%§
00%2mmmw T ORAF MR R A B 3-290) 5 BpL ) BRG
Gl 2 R S T R kR 5-20p0/g tissuel 0 3 R AF A
MM o 2y @R % gte REike RESF PR Big &4
NEIERE AT AAREEEZL R EL 3f( R 2 ST A e
7Rl AT T AL E%p&%ﬂag?ﬂfﬁﬁdﬁw“’
@R AR AR Ren Y gk T O RIFIME 2 B
| EEE  ¥S 0.6 mg/kg® 0.15 mg/kge. 2. Ew] 0 HOE B 4R E S

|
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CFFEAR (RPE) Fop Bz

A% 4 0.08ug/mL 2 0.06ug/mLe @ 4 & * fon 4 ¢ B2 ww)
Elﬁz‘kﬁ/ﬁ ’:'%ﬁj’x E%ié;v&«?—r?ﬁ’ﬁﬁ%%@' 1%,’24 JEE;‘%;%E'

& iR 3] berberine™ ag E_H BT E_N FHOR R TE 2 o ;LmJ%'
ﬂjﬁi‘g_-ﬁjmﬁﬂioy},iﬂ»hT”ﬁﬁ%‘B;Kﬁ:'J‘Erﬁﬁ ELE
f R SFERY S e R TG B Brde ey B WA FLE Y
BT B pL | BEEG R R 1B 1L o

(£)% k2 F 4 4 1ik%

FlaiaHrER 2 Bk B dlepR 25 EF LR
BF¥F A p e B2 AL B ER < Mo »P%J’?J‘.}E'F,-‘.:m’?ei {»
Gtk ¥ A &p—g r&ﬂ;ﬁgk ER 2B B A K AR E
oK MEPN EH e ¥ - AR ERF RIAEKR AR 3-300 i i AE
Bt BEREFT ORI AAARRT T €FAPE LRTAH D
F MR AL SRR AR B 2 O %ﬁﬁ.‘?’_ » Doxorubicin
o ZpedlE, Kz Bl B o aE TAAKSE R 3 X Y
’?,’E’ﬂ";ﬁ WAL BERG R R L A mglKgenTE L | BReG 2 K Hcrg Rl &

A B 8= 0 I UK F FumZE P DoxorubiciniT i B R o AL E
EPFS"J*%E}*’E! oA s F 2 ARE- AME 0§ 2123k
B AL Bk 2 oF 4%(”:, 124 & 5 30.50+3.54 g Doxorubicin = %
¥ 5 32.33£3.06 g % 4l et E 5 29.67£2.31 g £ ¥ % 4rE 3-31
Mmoo LR ET LG B ETE o ,T-%iéfr%'fiﬂ‘ BEE gt L
% 4 mg/kgz 3 /}p’z@i PR B M W HE FARE T 2 g id AP
Bogplit* o5 a9 %S WL ﬁﬂ%%ﬁ%*ﬁ& g
ZEL‘ ’i’k%ﬁﬁkzxiﬁfﬁlzli’gz‘ ﬂ-‘/ﬁ +4 ﬂ’%ﬁ*ﬁﬁ ’\g‘ﬁl:‘q"‘”\ % e B
3-32- B 3-332 B 3-347 » v AR FAR - AREBERBAR
B 3N AP M 2 AR BUFRE TR T s B R R (R
3-35) BE&E A LIPEEY > HTLS BERBARK | Bk L
Mg BT 7 ¢ R HRARR G P AR T o

()% kR EFFri|Fhmic 4 & 2 T038%

BB FFNFER B B s K g tiES ¢ 5 HRd &
ZARE D AL B kR AR B4 2 oK s 48 2 Doxorubicin & o
Ffpdlie s r2 e B0 A A EBRHEEEMAR > ¥
21 = R kR ML) BEER 2 F Mrta M ez BB A & 63175
mm’ » Doxorubicin ez "6 2 # # 5 1152.00 mm» % 24| e 2 56
A% 5 2943.50 mm: 4§ 3-367 7 o @ B kR WAL Bk 2 o At
a2 MR R £ P 5 186.5 % Doxorubicini i 77.2 %>
F4lepl i 411.0 % @ 3-37) Ede4p 0 %S Lipo-Ber 4
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mg/kg £2 Doxorubicin 2. %] » *FE R RE A M v s B o ¥ A%
6 12 = » e o B 4 4 ¥ % el (Lipo-Ber 22 Doxo )
R B R A P BRI < 0 BE ot 4 mg/kge Lipo-Ber g 4 £ B G e
Fl2c%k o Bl 3-38 B 3-394 B s FHREAMREELEHEEHL LB
FEZ iR s E R adop i E § LARBIEHE T Rk
B B Brdg 2 F gt e 2 "Bz € £ 5 0.376 go Doxorubicin
z ke § s 1.223 g 4 E R A 3072g T RS & AR
%'“#Bﬁbimé‘“ﬂ]’-ﬁ TaFLR B 34005 F RS
AR BRI B B R e e e PR ). Pk
B & T 5 ¥4 Lipo-Berz #>» & (B 3-40 B)™ & fi#| > & "6
W RBEFRCL 2R BB RS RE -
h® A E maiEask ? 3 4 mg/kgeo Lipo-Ber¥t a4 £ B
FArdPR R T € HARER A A id B F R IEY o é{?ﬁi&!ﬁ
Wi HER%KL, S FER @R B 2 o #4822 > Doxorubicin
B2 pdlE, Xz #2685 EFEK - B 3412 F 3-42
VA | = | BT s gL BB 3 :I‘j—l]/b"i’?ﬁ'}?ﬂﬁgégiﬁ F 2 L%
21 % pribs 3 W RS Bk 3 of et 88 22 Doxorubicinie 2
T RE A% A w5 1198.53+256.80 mirgr 873.46+853.32 mmny $iir #1
2. 2090.20+1033.59 m| > # ¢ = 12 Doxorubicin &.2_3r4] 4
£ 759:%(74.5 %ﬁ'&rﬁ | 51_4,_ ﬁ’x’@%%fy‘ sk P 5\4»'{5:(47.1 0/0)
WooR T BB T B BRGNP R A BB G Pk o
()BIRARES, AP 2~ )
L.T?'Eﬁvﬂimﬁ‘\g'%*} s ’ﬁ&ﬁi’r‘”"%’ Z R (T
P BEdg 72 £ MR B 5 H T ABRAMBZ AR L % ¢ORIE 2
ER L 0.66 ug/mL’ G R 2 @:&u_ fe RRP G 37
ng/mbe (e E =S 6 > (05 Mg e sk ? v Rl M) g 2 S 1.05
ug/g tissue @ ;E;ﬁ’ﬁ L ARy o HOVFRRY ki R BEL )

:@%

<

—

k-,

Hep

247



CFFEAR (RPE) Fop Bz

- it

# 3-3 F AR AR MR HE A X R B 3 h"/’F‘f{
Pl BT AR E o AR PRAT % :
Pt e £F 73 PEGS A &

2R B B e BT LY A% AT H 7 PEG I:J"’L ﬁ’ J

EH%E F ok Mt M e w o R £ ﬁz@ﬁ*@zi (TF E-G)#ri7 chipe -]
BRah ¢ B 5B (E.E = 13.9%~14.3%) H = 5 i3 AL b2 o B R R 2
(SI-E-D; E.E = 7.4%) .16 5 Wk &2 8 3 Fﬁi’l‘;ﬁ,z (TF-H-G; E.E =
5.8%~7.5%) % =% Hciq '}._4‘“ PR BLE R A R R R I T
ok 4T B % (140-120 nm) H =t 54 B 62 8B R IERZE (112 nm)> @
)R EBCRE R E B RBDE L (95-103 nm) A g A F oo j,}ﬁﬁx@
% e @ en Pdl % ]2 0.070 & 12 RIS % @ en Pdl @] * 0.1750 &
WRHFRZF UE ISR G F Y R Be R A Ml o A B e
E# > 6 > DSPClr HSPCi tedp e WARIE 77 » & f 47 M chBpe | B2
¥ 2 Sk A i mJ( (AEER UEF-§ S EIF S5 NI 4 DSPCme 8 (55C ) 3 »*
HSPC (52C) > & 3 # 3 4 < - (Drummondet al., 1999)- v & 11+ %
Lo LENE mﬁ,ﬁg | Bk e BT 0 AR jEia- » R BE | B3
F MR YR R B 2 KA PR L R OETE E
ok » 234 E* U DSPCL A& ehy Fad & *+ﬂ4’%t’?%%€% % i3 & 5
mol%: PEG: @ #q B A 1080k & 02 B 4~ 9 crpic g 48> B S d BpiR
& W AR ¥ 5 100 nmen L) Bk &K Bcia By o

W R B RA R R AF R PR B AR 2
A Hora W r A4 S F ] HepG2imee 2 £ s % ph g I;L L n f6 % § ¥ HepG2
W oG el ko P E At g AR Bk ER D AN
(dose-dependent) #r 4| " Ffp mPe 4 £ i+ 5 BpL ) E,%ﬁé; PR
EAMGE>RAZR>OBR ) ERKBR > ATEER K e 2L

R R BReG KB R N ELT i SR ah#ax ;)g'g Pigenge s > Hd x
TR Brkk 2 K MBS B EF 0 B |C5o“§ = B B KB R 1Cs B e
Q% o pt ot o KT AL ] R 3 K AP IR I ¥ M F w2 (Clone 9 cellsy % %
BT 2 5 oug/mL s | Bk 2 K f‘fc”r, FEJIL 15 > HepG2im»e 13 /& &
¥ 2 50%- @ Clone Qim?e 13 % & v adF . 99.5% %1 @A) BEdk 2 K ik
o ¥ P R e mﬂ? B $ i mie it A 4 i T ARG 0 B
B | BRak 2 A MRS RG FURE S A o

< ;];Je:};, Ao /;?Hé;r,-f 7 ;;2 # HepG2 'wm*e ¥~ i 4 (Hwang et al.,
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2006y @ A F g% FIRG AR ] B %iﬂf{’? $ g2 2. HepG2imie H 4
%“"i's—'a,l“p PR T om £ T H T }gks‘}ﬁu RS EMK e B
v kD H W 3 4 > Shabbits® 4 mf.ﬂ #Fl | #- ceramide lipids* 3% # 'w
e P g T e JE éi;J i# ceramide lipids{ % % i& » e ,;ﬁ
M ¥ B ceramide lipidsi'm?e 3 4 2 % 3. (Shabbitst al., 2003)- &+ §F % %
B0 BAL] EEE 2 K Acra R BEL ) BREGRAR S BRJL AR 0 N4 R
T L) BEeg R R (5 pg/mL)T o Hefa R SR BT B F T ' 25% 0 e
RBREMERFR > B B Kl BAL ) B Ra R 2
FURAFEEwie F= 2004 o VO ERREDBAL] B 2 F At B AT
fehcaspase A MG BEFF A > 2 d Pl F%(R 3-15)’;5 T4 #
2(1.254- 2.5 pg/mL)friz#le4pt > 3 Sub-G1Ep 43R > &+ HepG2im»e
3= RR A2 oA e Annexin V—FITC/PI%ZA d & 47 ([ 3-16)‘#%%«?
HepGZ dnve B Hp - BOLEp - - FEIRHEARRY F O A AR o 2t
9 2202 30uUM A L BRG IR T ;HepGZA éﬁ”*—‘/ﬁ’wm’?fﬁ TR
e k= L 29%eniE % 4p v (Huretal., 2009) d 12+ 5% ¥ daip| B ﬁ_‘rg/y
Exd& 7 of #c”n %8 11 caspases mitochondria dependent pathikagy HepG2im
LE ea»‘gmsé N
B BRE A K B AR R B IR EY SRR R
* icgf— s M3 g chp M ¥ % 4o aspartate aminotransferase (A3T)alanine
aminotransferase (AL?)‘;:’ ¥ 7 it 4p #cde blood urea nitro (BUNJ  Creatinine
SRk b LA LAY AST2 ALT & fips 2~ £
0 A e R ¢ EI}%'? ”-‘m’?Ex#EBi‘ A ﬁ]ﬁ;—% g IR N - ]
R e AT SRR AR PL I e LG T 0 FY
P HAST 2 ALT B ¥R RITL 375 2 P HP wiechz Fi22
oA dp e B0 ALT 55 & - 2 55 AST“f T R 2
A %”f"’“"k”’ s B3 AST - T8 A0pAk F ¥ KT #
-3 fEF o a BUN 2 CreatinineR] £ & & * & 20 B ¥ A4k Bl ehdy ’Fﬂ )
H? BUN #h £ 57 fenth it > oW REFZHE > 1> BUN » ¢ %
FRUL ZF R AR R E o - BY UFRBRRZITERS G G
o d LAXFHRY  WREFEELRRA I e A EER 2P W
AF R e R nBipdy A RRERY L RER A2
gg-gﬂ‘%gu,i’,;\ zIszE'X«;lm_,ﬁl# LLy},d%\st-ﬁ;LFz/\ /{A(nﬂgt‘: ;11
Frpaeu s HEMEE T FeniRdBiT o aily ¥ e RES D
w2 gl WE G RIS DT 0 BT A WHLE A £ 7 i R
AriE A o
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I P SRR S S A B R R 22— o MR R
Tm&&ﬁﬁﬁﬁfﬁﬁ|£%ﬁ»é<mwﬁ“éﬁﬁﬁ\@s

SRR ”?*T?‘”“ Poob AR h% RPN s Pk A AR R - e B e

A A BREFRELEONIEE o Wiz P rimie ‘;ﬁml’“ ] g qi s €0
’%Rﬁﬂﬁzﬁﬁécx@%@WWi%d~ TR LT RN CEER L
B et BB 4o o din e % a0 A) Rk AR KM iR m”é’;}*%\l R o ¥ w
LA TR § BRI LG R P 0k d R G
Mty BV ESA B A M AR ARR o e g AR o AR E
ﬁﬁ%$ﬁﬁ*oﬁiﬁiﬁ%%$*iﬁ{ﬁ@%ﬁﬁw%ﬁ’%uﬁ
MR mE 7 F MR e A& bt o HRE %4 2 3 & R AR
(Hemotoxylink& 1+ 4 4% > 5§ it ie#* #-we i L Fd > ¥ 1 = (Eosin)
et Aol d-dmie B Lk d i d > T OFP LR e (A RE A i Bl e
Prefk fi 0 ¥ 1% 5 PROTR hn fe 3 %Mﬁﬁﬁfmﬁaﬁ;#PiukmE
FIOBREFEDN R ERZ RIS P LG Ay 2 A & FEE (R
3-21)- * d B 3—22'7 BRI @Y gk e d ‘ﬁ );?’;.B_ﬁ?‘« ks
AP B TARERS 2T g
AR IS «ﬁfi@'} Lrse%\“‘ £ R
%

‘m*' ~F \-\-

[N

]7

B R Ay i * g il e R lew

P f;'EiE'JE'J, ;’éﬁaﬁﬁ& E.%ié%’ &%+ 0.6 mg/kgz 0.15 mg/kgz. & &)

06ug/mL> A A& % ficigfl s K2
F LT Aft”q%f" Bho24 )i BB

WRIE] o ¥ BB R BAL] Bhg A
@ _

\\.. \‘ﬂ.‘
AT
K
W
o
[
& O

N £ A
5}1‘(
O
o
o
=
«Q
~~
3
I_
o “'l
o

=
B R BEE Y > a0 -;E!JEIJ"JI; il EEdg e oo BEor AT A

S BB BERRER S Mo I EE pT ) BET Ao A
0.6 mo/kgz- Bk | EXdk > 733 & @ * gkl e fho Sl > A
BALRER > ZAEME BB LTE > PR FING B FDPFIEY o
foAR R B LR P B G de ]2 R eniEY > kX 2 B BF
AR PIARGF A BRI - SRR E AT BR R A i 8 <
(>500 mm)» & @2 EPFFHiop e - ZAPLI Bk B
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Figure 3-15. Effect of berberine liposome on thkk cgcle of HepG2 cells. A:
Assessment of cell death by flow cytometry. B: Tiaio of
Sub-Glcells. Results are means £+ SD, n=2.
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Figure 3-16. Effect of berberine lipsosome on tpheposis of HepG2 cells. A:
Assessment of cell death by flow cytometry. Lowght quadrant:
early apoptoticcells (annexin V-FITC-positive/Plga¢ive cells);
upper right quadrant. late-apoptotic  cells  (annexin
V-FITC-positive/Pl-positive cells). B: The ratio ¢dtal apoptotic
cells (early-apoptotic cells and late-apoptoticlsjelvas showed.
Results are means + SD, n=2.
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Figure 3-17. The experimental design and sched@ldeoberine liposome
inhibitory effect on growth of HepG2 injected sutameously
into nude mice.
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Table 3-1. Initial body weight, final body weightctotal body weight gain of
HepG2 injected nude mice with or without treatment.

Initial body Final body Total body weight

Groups
weight (g) weight (g) gain (g)
Lipo-Ber 0.15 mg/kg 29.542.9  27.7+3.9 -2.0+6.4
Lipo-Ber 0.6 mg/k§ 28.3+5.4  26.3+4.8 -2.0+0.8
Ber 0.6 mg/k§ 26.5+0.7 24.5%0.7 -2.00.7
Controf 30.0+4.2 23.520.7 -6.5+0.7
Normaf 30.0£.3.3 28.5+1.5 -3.5+1.7

®Results are mean+SD, n=4.

PResults are mean+SD, n=2.

Control was HepG2 injected nude mice without tresatin
Normal was nude mice without treatment.
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Figure 3-18. Tumor volume in the treatment peribdhade mice. Results are
means, n=2.
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Table 3-2. Inhibitory effect of Lipo-Ber on growtti HepG2 tumor enografts in

nude mice.
Group Tumor volume Inhibition  Tumor weight Inhibition
(mm3) (%) (mg) (%)
Lipo-Ber 0.15 mg/kd 529+529.15 33.12 502+377.3 50.98
Lipo-Ber0.6 mg/kg b.W 600+13.86 24.15 919+503.9 10.26
Ber 0.6 mg/kg b.& 866+51.91 -9.48 1279+910.0 -24.91
Controf 791+213.90 0 1024+294.9 0

2 Results are mean+SD, n=4.
b Results are mean+SD, n=2
Control was HepG2 injected nude mice without tresattn
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Figure 3-19. Tumor condition at sacrificed. A: QoihtB: Lipo-Ber 0.6 mg/kg,
C: Lipo-Ber 0.15 mg/kg, D: Ber 0.6 mg/kg.
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Figure 3-20. Tumor condition at sacrificed. A: QoitB: Lipo-Ber 0.6 mg/kg,
C: Lipo-Ber 0.15 mg/kg, D: Ber 0.6 mg/kg.
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Figure 3-21. Image of histological characterisa€sumor tissue. (Hematoxylin/
Eosin statining, 200x)
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Figure 3-22. Images of histological characterisircslifferent groups of tumor
tissue. (Hematoxylin/Eosin statining, 2x), A: CahtrB: Lipo-Ber
0.6 mg/kg, C: Lipo-Ber 0.15 mg/kg, D: Ber 0.6 mg/l&yrow:
Apoptosis part.
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Figure 3-23. Weight of heart, spleen, kidney, ljivand tumor measured after
sacrificed.

BW w/o tumor (g)
- N
o o

N
o
T

(&)
T

o

Lipo. Bey 06 L

Bl 3-24~ A Rk WL
Figure 3-24. Body weight without tumor measureéradtacrificed.
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Figure 3-25. Complete blood cell counts of nudeemic
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Figure 3-26. Blood chemistry of nude mice.
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Figure 3-27. Images of organs’ histological chasastics in Lipo-Ber 0.6

mg/kg group. (Hematoxylin/Eosin statining, 2x). Aiver; B:
Lung.
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Figure 3-28. Standard curve of berberine conceatrat blood.
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Figure 3-29. Standard curve of concentration obéene in tissue.
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Figure 3-30. The experimental design and schedtléigh-dose berberine

liposome

inhibitory effect on growth of HepG2 injed

subcutaneously into nude mice.
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Figure 3-31. Drug effects to body weight of nonturhearing nude mice.
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Figure 3-32. Weight of nontumor-bearing nude miearh spleen, kidney, and
liver measured after sacrificed.
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Figure 3-33. Complete blood cell counts of nudeemiichigh-dose treatment.
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Figure 3-34. Blood chemistry of nude mice in higise treatment.
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Figure 3-35. Images of organs’ histological charastics in Lipo-Ber 4 mg/kg
group. (Hematoxylin/Eosin statining, 2x). A: Livés; Lung.
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Figure 3-36. Tumor volume in the high dose treatnpemniod.
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Figure 3-37. Tumor growth rate in the high dosattreent period.
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Figure 3-38. High-dose treatment group of heatgesp kidney, liver, and tumor

weight measured after sacrificed.
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Figure 3-39. High-dose treatment group body weigithout tumor measured
after sacrificed.
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Figure 3-40. Images of histological characterisircslifferent groups of tumor
tissue. (Hematoxylin/Eosin statining, 2x), A: CahtrB: Lipo-Ber
4 mg/kg, C: Doxorubicin 4 mg/kg. Arrow: Apoptosiarp
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Figure 3-41. Tumor volume in the high dose treatnpemniod.
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Figure 3-42. Tumor growth rate in the high dosattreent period.
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Table 3-3. Comparisons of the particle size, plartidistribution and the
encapsulation efficiency of berberine of berberiiposomes
manufactured through different preparation methods.

Methods Liposome E.E. Size Pdl
TF-E30-G
DSPC PO 4.00x 0.08 127.3 3.7 0.014+ 0.003
DSPC P5 14.0C+ 0.12 121.6¢ 1.5 0.022+ 0.002
HSPC PO 2.20+ 0.04 129.5 0.6 0.012+ 0.001
HSPC P5 14.1C+ 0.21 124.% 0.2 0.02€+ 0.017
TF-H-G
DSPC P5 5.80+ 0.30 103.&# 2.1 0.17t5+ 0.040
HSPC P5 7.50+ 0.21 95.% 0.5 0.182+ 0.012
TF-E20-G
DSPC P5 13.9C+ 0.15 121.6¢ 1.5 0.02C+ 0.020
HSPC P5 14.3C+ 0.55 140.& 3.3 0.07C+ 0.002
SI-E20-D
DSPC P5 7.42+ 0.66 112.5 3.5 0.07C+ 0.010

E.E: encapsulation efficiency of berberine
TF: thin film hydration

E30: extruded 30 times

E20: extruded 20 times

H: high pressure homogenization

SlI: solvent injection

G: gel filtration

D: Dislysis
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