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Preparation of triptolide TPP-PEG-PCL liposomes with mitochondrial targeting
and its promotion apoptosis of hepatic tumor cells

WANG Feng!, ZHANG Chao?, ZHENG Shuan!
1. Zhumadian Central Hospital, Zhumadian 463000, China
2. Graduate School of Henan University of Chinese Medicine, Zhengzhou 450046, China

Abstract: Objective To prepare triptolide TPP-PEG-PCL liposomes and evaluate its mitochondrial targeting and hepatic tumor cell
apoptosis promoting effect. Methods Orthogonal test was used to optimize the preparation process of triptolide TPP-PEG-PCL
liposomes, and the particle size, Zeta potential, drug loading capacity, encapsulation rate, polydispersion coefficient and transmission
electron microscope morphology of the drug delivery system were studied. The stability, hemolysis and release of triptolide
TPP-PEG-PCL liposomes were evaluated. Fluorescence test was used to study the fusion of liver tumor cells and liposomes,
mitochondrial targeting and in vivo liver targeting. Under the conditions of equal dose administration, the effect of triptolide
TPP-PEG-PCL liposomes on promoting apoptosis of liver cancer cells was evaluated. Results The particle size of triptolide
TPP-PEG-PCL liposomes was (113.5 £17.6) nm, Zeta potential was (12.6 +0.7) mV, encapsulation rate was (71.3 +3.2)%, drug
loading was (3.9 +1.1)% and polydispersity index was 0.12 +0.04. Transmission electron microscopy pictures showed that triptolide
TPP-PEG-PCL liposomes were in regular round spheres. The liposomes had good stability, low hemolysis rate and good
sustained-release drug properties; Fluorescence test results showed that TPP cations could promote the fusion of liposomes and tumor
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cells, and target mitochondria, and could also improve the targeting and retention of drugs in liver tumors. The cell efficacy results
showed that triptolide TPP-PEG-PCL liposomes had a good effect on promoting liver tumor cell apoptosis, and significantly reduced
the mitochondrial membrane potential, increased the level of intracellular ROS and the release of Caspase-3 significantly, increased

the expression of pro-apoptotic protein Bcl-2 and decreased the expression of anti-apoptotic Bax protein. The results of these

apoptosis tests were significantly better than that of triptolide liposomes and triptolide. Conclusion Triptolide TPP-PEG-PCL
liposomes had a good mitochondrial targeting function and can enhance the effect of drugs on promoting liver tumor cell apoptosis.
Key words: triptolide; orthogonal experiment; cell apoptosis; TPP-PEG-PCL; mitochondrial targeting; liposomes; hepatic tumor;

hemolysis; sustained release; active oxygen; Caspase-3; Bcl-2; Bax
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Fig. 1 Synthesis of TPP-PEG-PCL verified by H-NMR

u \]_,J, -

2.2 Tr@TPP/Lip HI%&

R FREL Tr 30 mg. K S2 7 g A0 I [ i i &
TPP-PEG-PCL 20 mg, E-FAiZdi+, HnA 20 mL
i BRIV AR, e A AR B IE B
IR TR 4R OB A LI R, SR G PR TR T
RERR B AN, NG = 12808 K S iR
M (phosphate buffer saline, PBS), Ti&&
TR KB IREE 30 min JEAT /KA, FEE A AP 5
min, {EHARFUASEL ARG 0.22 pm FSLIERE,
FEEFE R Avanti IR AT R8T, LA 100 nm [#JE
KEIF . 20 kA AT, BIATSRAFRLAR 3550 45 A 1)
Tr@TPP/Lip ¥ -

23 RREST. Zeta BALMER TEM 7347

W HL Tr@TPP/Lip, K H 28T K M RE 10 f5 424,

L Zetasizer Nano ZS 4HKKi & Zeta LA & i
& Zeta AL SRR Z) 100 uL
Tr@TPP/Lip, i#IN7E 200 HAR L, KB HEERK
T, PR INGRE 0.5% MRS R HE AT 5 4y, (RIE K T
W, £ TEM RSN TR ROMIEES o
24 BHERPHAENE
2.4.1 (%07 Phenomenex Hyper Clore BDS
Cis M HTAE(250 mm X 4.6 mm, 5 pm); ¥iF N30 °C;
WBIAA CHE-/K (33 1 67); AR E A 1 mL/min,
KK 218 nm; HEFEAAFRCA 10 pL.
242 QHFHIELLENE W Tr@TPP/Lip #
W 500 pL, EF@BIEEOE GRS PR
3000) ', LA 15 000 r/min FEES 0 10 min, 4 E
OEINE B2 e 22 5 mL, BIA M 4, K]
W B 500 L Tr@TPP/Lip VWt 2 4 %] 5 mL, Ef
M g, KA HPLC WE LA EAES v Tr & &, 4%
AR EAEE,

W B0 N AT A R TR A, K5
FReE i, HRH HPLC &% T 5 ig ik Tr
R, HEENE.

AER=M s—M )M s

RAE=M /M
M B ETEE Tr 8, M ORIRRET Tr mE, MyA
BLJE R Tr FiE, M N Tr@TPP/Lip Jii&

25 IEAIRIEHMIE Tr@TPP/Lip BUIE T E

R VRGEM R KPR IR R, H%
JIE IR A 1) % T 2R P R B R R L e k) L
(A, TeiEiE (B). AKMLiRE (C) X 3ANHE,
DURR AR . BLEPR A = viErr, SISk
JTERAT R G VP4 Y, 35304 100 43, Kift di 50%,
PLi/NRIARE RIS 50 43, BEFRREZGES G
25%, ViEm IR AL R 25 4, ik
Tr@TPP/Lip fill it 2 1) FIRFE 5, g5 Rk
18R, HEMSERNE 2, RESRIER, 34
ER 2 0T 45 LS MR B R/ INIF 9 A>C>B, s ZAlik
(R4 R AB3Co, B K G B AR AN RH [ Bk L 71
7980 : 35, My 110 r/min, ZKALIRSE )Y 40 C.

LR VR4 =R B/ MRS X 50+ 3k 24 B2 B Rk
18 X 25+ .4 /A3 IR R E X 25
2.6 Tr@TPP/Lip HIFL7ASRIE

KA EIRIE R T2 %4, §l#% 3 4k Tr@TPP/



7476 « $8 % 2024128 #5238 $248 Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 24
x1 EXRERITRE
Table 1 Orthogonal test design and results
Eas] A B/(rminY) CIC D (£H) FiAzinm WG EI% £ 3 5/% AV
1 80 : 20 (1) 70 (1) 25 (1) (1) 139 5.7 439 71.8
2 80 : 20 (1) 90 (2) 40 (2) ) 134 6.3 76.9 84.8
3 80 : 20 (1) 110 (3) 55 (3) @) 119 6.5 427 80.9
4 80 : 35 (2) 70 (1) 40 (2) ©) 113 7.3 69.0 93.6
5 80 : 35 (2) 90 (2) 55 (3) (1) 116 75 64.7 91.7
6 80 : 35 (2) 110 (3) 25 (1) ) 126 7.7 62.6 87.9
7 80 : 50 (3) 70 (1) 55 (3) ) 133 6.8 445 77.4
8 80 : 50 (3) 90 (2) 25 (1) ©) 129 6.1 42.0 75.7
9 80 : 50 (3) 110 3) 40 (2) 1) 137 6.6 86.8 87.7
K1 2375 242.8 2354 251.2
K2 273.2 252.2 266.1 250.1
Ks 240.8 256.5 250.0 250.2
R 35.7 13.7 30.7 11

®R2 BENHER
Table 2 Variance analysis results

WERR RZETVFM BhE FH M
A 259.460 0 2 1051.8849 P<0.01
B 32.726 7 2 132.6757 P<0.01
C 157.206 7 2 637.3243 P<0.01
D (#%) 0.246 7 2
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Fig. 2 Particle size (a), Zeta potential (b) and TEM picture (c) of Tr@TPP/Lip

(108.4+15.6) nm, Zeta HLfi~y (~10.8+0.6) mV,
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PDI ¥ 0.1140.05.
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Table 3 Storage stability of Tr@TPP/Lip

P2 T Zeta wWAE EER

WFfEl/d RifR/nm HLAL/mV % %
10 1147+11.6 139+11 39%+12 784+38
20 125.7+£198 128408 4.14+09 79.24+4.1
30 115.6+165 13.7%x12 38*x11 77.8%45
40 118.7+158 12.7%£0.7 42%x11 76.9%43
50 127.3+147 1294+13 39408 77.6x55
60 1245+108 11.6+09 3.8+11 772439
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HT 37 CHKMTHATIEEG 24 h, SR S5 RER% 4 h #3H
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Table 4 Serum stability of Tr@TPP/Lip

B AN kAR Inm Zeta BLAL/MV 225 8/% W3R /%

4 123.94+18.9 1244+11 41+11 76.9+44
8 135.7+17.8 13.1+0.8 3.9+08 78.7£35
12 138.6+13.7 128412 3.9+12 78.4+3.6
16 131.5+14.8 13.44+0.8 3.8+12 76.4+35
20 136.3+155 13.84+11 43+13 76.4+49
24 1345+12.7 13.6+13 42109 75.7+4.2
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Fig. 3 Hemolysis rate of Tr@TPP/Lip and Tr@Lip
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Fig. 4  Comparative study on in vitro release of

Tr@TPP/Lip, Tr@Lip and free triptolide (X £ S, n=3)
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100 ng/mL, WEEREA 1. 2 h, YSCEMM, KA
PBS £ Rk bk 2 B AE 40 B 71 1) C6, SR J5 TR /b
BERERI T L, KA 5%Z KB T2,
PL 1 mg/mL Hoechst 33342 YL4H gt (i) 5 min,
FEBOCHRERME T, WEmgarEigs
IfAZ I E AN, P Image J BRI A A
PIVAS I ATAE,  EH G T T S5 A A 75 404 4 L £
SERWE 5 Mk 5. RHEEFR (K 5) &R,
C6@TPP/Lip HEANAMJG, RETRIE R AAELH AL
R, 4HBAZ A AL 4k th, B E5R T Ce@Lip;
R 5 MR MEELRBEY, C6@TPP/Lip &3
=T C6@ Lip, WiHAAIERENEZE R, W,
TPP BHES T-REf it B o AR 1y 4 Mo e, (e it 259 2%,
A5 MR A ) Rk, TSI 2 R — 7 T R T iR
RIS AE XU T 2 Be S a0 R AR AF i mil i, 9 —
JrHAE BT TPP FHE F (WS I 121, 5 BT 145
2R T A L ER
211 ZRI{AEE[E

R LA EAC AR P4 N SMMC-7721 4
BEATHEFR, K C6@Lip 1 C6@TPP/Lip JL[F]H &
2 h, SRIEKANIECH, DL %% I FE AT [ e A
JH, 70 50 nmol/L MitoTracker™ RED He£kfii {4 (41
4,5 min, 1 mg/mL Hoechst 33342 L4 k% (5 £4)

2h
5 AERTE S AFFEM SMMC-7721 5ERAHIRLS15R

Fig. 5 Fusion of human liver cancer cell SMMC-7721 and liposomes

K HH Image J 4 AT HE 2 HEIA S AiiE, C6@
TPP/Lip (0.72740.028) .3 &+ C6@Lip (0.412+
0.032), 2 R AA REMEZES (P<0.0D). #Eik
HEWT, TPP BH & 1] DU i 5 o 4 5 ) 2R 4
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%5 C6@Lip 1 C6@TPP/Lip AARSIE (X+s,n=23)
Table 5 Poisson distribution of C6@Lip and C6@TPP/Lip
(X+s,n=3)

TSI
25
1h 2h
Cé6@Lip 0.2840.07 0.34+0.13
C6@TPP/Lip 0.56+0.16™ 0.68+0.11"

5 ce@Lip Atk “P<0.01
*P < 0.01 vs C6@Lip group

C6@TPP/Lip

co@Lip i

e 14 LRk

j . |
¥
5
.} K 4
% b
'

212 BTAhIEEL[E)

KAt Y kR DIR W F Mg, ik
DIR@TPP/Lip Al DIR@Lip 2 Fflasifs, ¥ A\JHE
YA SMMC-7721 H2 £ R BRI 8 7 1] s S fek g
R, SR 5% DIR@TPP/Lip A1 DIR@Lip LAJE & ik
(T 2 S R AR R B, SR A Nl s A it
1YW EZLE 2 )5 8 24 h B FFAR AL SEam s, 45
R 7, DIR@TPP/Lip AL 3552 't i FE B
5T DIR@TPP/Lip, W& 715 W& % 7, DIR@

E T T

6 C6@TPP/Lip 5 C6@Lip KILHIASEEMEFAR S RE
Fig. 6 Mitochondrial targeting and Poisson distribution coefficient of C6@TPP/Lip and C6@Lip

DIR@Lip  DIR@TPP-Lip DIR@Lip DIR@TPP-Lip

8h 24 h
& 7 DIR@TPP/Lip 5§ DIR@Lip 7EMERE KA AIRTHE
k3
Fig. 7 Liver targeting of DIR@TPP/Lip and DIR@LIip in
tumor model

TPP/Lip 7 24 h I5F, JHFAESEA B AT 455 I 0 G B
BB AN .. HIEE, TPP FHE 11l L
{335 R o A ) SRAEAE A0, I HLH B AR XS
LIy

2.13 BEMpAT

2131 ZHfaEsE NS4 SMMC-7721 00 T

% 6 DIR@TPP/Lip 5 DIR@Lip BFHi e HIBE
(X+s,n=3)

Table 6 Liver average fluorescence intensity of DIR@TPP/
Lip and DIR@Lip (X£S,n=3)

JFFFFE ST 3507 S5 (X 10 au)

8h 24 h
DIR@Lip 5.4110.61 0.78x0.09
DIR@TPP/Lip 9.27+0.42% 1.54+0.23%

5 DIR@Lip 4Lt%:: #P<<0.01

#P < 0.01 vs DIR@Lip group
24 FLEEFRIL A, CREFE 292 1X 1084 mL), 7E37 C.
5% CO i F-fa H kAT 55 7%
2.13.2 MMAAEZFRINE WA Tr. Tr@Lip.
Tr@TPP/Lip 5 \HE40H SMMC-772 JL[FF E,
HW e RANZIRE 4y 514 10, 304 50, 70. 90.
130, 170, 210 nmol/L, “PAT 3 Ffdl. W& 24 h,
I 5 mg/mL MTT 100 uL, k&880 E 4 h, B
JE N 150 uL — HEEEAR, 2k 10 min, XA
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BEbRACT 570 nm A RIS 4LR) AME, LA PBS
ENT AR, %A RS A A A SR, R
P A7 Z A 2 A S & 2 o B B ) ok B2
Chalf maximal inhibitory concentration, 1Cs)
YNAAFIE Z = N2 2 A (B oW IR A
R SE RN 7 foR, Tr@TPP/Lip T fhJE 4

R E SO i 2, WERALT Tr. Tr@Lip, ol
TEERE TR NRM, 2 EAZ4H+ Tr@
TPP/Lip 1) ICso fe/)y, 5 HAh 2 H ELEAFAE B 1
FR, LI SE R, TPP-PEG-PCL figff 1A HE B
IR 2 B R 4 AR KA

2.13.3 ZHMFET-E K Tr. Tr@Lip. Tr@TPP/Lip

£ 7 Tr@TPP/Lip. Tr@Lip 5 Tr BY4RAETESEZRA I1Cs (X £5,n=23)
Table 7 Cell survival rate and I1Cso of Tr@TPP/Lip, Tr@Lipand Tr (X £s,n=3)

5 YA HLAE F 1% ICso/
10 nmol-L~230 nmol-L~250 nmol-L~270 nmol-L~290 nmol-L™2130 nmol-L™2170 nmol-L™2210 nmol-L™*  (nmol-L %)
xHE 99.4+0.6 98.7+0.3 98.9+0.8 97.8+05 98.2+0.8 985+0.7 983+0.2 98.3+0.8 -
Tr 90.4+0.3 85.3+0.7 824+09 786+03 61.8+03 56.8+04 51.7+03 482+0.7 149.5+6.8
Tr@Lip 86.7+04 823+04 758+06 62.6+05 50.7+06 463+0.2 425+0.8 39.7+04 102.8+6.2%
Tr@TPP-Lip 80.3+0.7 76.3+£0.3 61.4%£03 528%+05 456+07 375%£03 354%£05 257%09 62.4+£4.37#

5 Tr@Lip 41Lb#: “P<0.01; 5 Tr4llbE: #P<0.01
P < 0.01 vs Tr@Lip group; #P < 0.01 vs Tr group

5 NHEAM SMMC-772 2[RI E , W4 2571 =
79 80 nmol/L, WFHE 24 h J&, R R4 LA
Annexin V-FITC/P1 X Gty Il g 4 B g 2 2%
LA PBS (A& 254 FE xR, HARFE L AL
H, GRS R A ) T
BRI TR TR D, RN S8,
Tr@TPP/Lip IR i -3 e v, S HAR 2 A
B, BfAEREMER, MRV, Tr@TPP/Lip
B AR A2 e 4 L T R

% 8 Tr@TPP/Lip. Tr@Lip 5 Tr HIMEMEAT X
(X+s,n=3)

Table 8 Tumor cell apoptosis rate of Tr@TPP/Lip, Tr@Lip

76, ERTI T RS C5O0, SRR AL
Ror Wl 2112 ¢ 't 3 B2 1) AR mT LS ks 00 A8 2 kit
RIIEEH] . LA N PBS (AR 254D 1EJuxtiiE, 3
RIFELL AL, G5 R WAL 9, DG REZHL1/4% 5 ik
£ PUAB A U, 25 25 40 11012 LU AR S5 o0t B2 8047 LU
Tr@TPP/Lip 4LH)% G L fE /)N, (kiR 4 e i T
BESTaTE P

&9 Tr@TPP/Lip. Tr@Lip 5 Tr {RATMEAARA TR L
PRIREAILL(E (X+s,n=3)

Table 9  Mitochondrial membrane potential ratio of

Tr@TPP/Lip, Tr@Lip and Tr promoting apoptosis of liver
tumor cells (X +s,n=23)

and Tr (X£'s,n=3) gV FOUESI0 ) SRR
a1 AR OmolL Y MR T /% (molLY) aren G Hefiie
X iR - 3.2+0.7 i R - 76+05 13+04 98.7+2.1
Tr 80 13.24+0.6 Tr 80 5.7+0.3 2.1+0.8 78.4+43
Tr@Lip 80 21.4+0.8* Tr@Lip 80 5.2+0.8 2.8+0.5 60.8+5.5™
Tr@TPP-Lip 80 27.8+0.3" Tr@TPP-Lip 80 40+0.2 3.2+04 525+4.1%

5 Tr@Lip 41Lb4: "P<0.05; 5 Tr AtLE: #*P<0.05

"P < 0.05 vs Tr@Lip group; #P < 0.05 vs Tr group
2134 ZRRAAEEAL K Tr.Tr@Lip. Tr@TPP/Lip
5 N4 SMMC-772 SL R, BE A 2iE
480 nmol/L, #% & 24 h Ji5, I 2 uL JC-1(5 pg/mL)
Jetoill, SYIMEIRIN SRR, MEHE 37 CHiFR
FEPWE A 20 min, FELL 1500 r/min #3250 5 min,
WS4, FH PBS Wikt 2 1k, KRR 200
uL 4HM I, JC-1 A aRIAE IE W 40 i b R 4L

5 Tr@Lip 41tb4: "P<<0.05; 5 Tr 4tk #P<0.05, % 10 [{

P < 0.05 vs Tr@Lip group; #P < 0.05 vs Tr group, same as table 10
2.135 DCFH-DA Zefufailll g 4 ROS7K~F ¥4 Tr.
Tr@Lip. Tr@TPP/Lip 5 A\HE4HMe SMMC-772 3t
A, WEA 2R N 80 nmol/L, ¥5 24 h 5,
TN 10 pmol/L 1) 2',7"- — &G LR #h
(DCFH-DA) % & 30 min, #RJ5LL PBS ¥k 3 X,
LRI ) DCFH-DA, LR 4ifHiAR
Rl 52 DCF 7GR, AN ROS /K



¢ 8 H 2024127 $52% H 248  Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 24

= 7481 -

o BAAVIN PBS (NS 250D FEuRTIE, AR
FabE. AR WK 10, HARFE TPP-PEG-PCL
AL S5, ATCABI BSR4 ROS /K, BIGZE
PREN ERSD el S IS eid L ket TN NG 7 0T

% 10 Tr@TPP/Lip. Tr@Lip 5 Tr {ZFTAELmECET 8
DCF %33R E I Caspase-3 5& M (X+s,n=23)

Table 10 DCF fluorescence intensity and Caspase-3 activity
of Tr@TPP/Lip, Tr@Lip and Tr promoting apoptosis of
liver tumor cells (x+ s, n=23)

il OGRS

Caspase-3 7% 1

2H 5
(nmol-L™Y) (X108 au)
xof i - 0.9240.07 0.96+0.16
Tr 80 1.24+0.24 2.16+0.19
Tr@Lip 80 1.89+0.17* 3.06+0.21%
Tr@TPP-Lip 80 2.85+0.16" 4.0110.14"

2.13.6 Caspase-3 &t ¥4 Tr. Tr@Lip. Tr@TPP/
Lip 5 AHHE4HM SMMC-772 3L RIS A, ¥ fEAL
HHZGiR N 80 nmol/L, W 24 h 5, FEEFE
. K H 0.25%J & I EgH AL 5 FRIRUE T B0,
L 5000 r/min &0 5 min, &% IS, AREIMA
60 uL ZMAEMIRE], UK 30 min, FELL 12 000 r/min
50> 15 min, KB LGRS R R ELE T,
TN 50 uL #2298, 10 uL Ac-DEVD-pNA 5 &
12 h, LLEgHRACT 405 nm 4bMlE A fEH, 1K
Caspase-3 i 1% . PASIN PBS (ANE 25D 1E Nt g,
HARFLL AR, S5 0LE 10, Tr@TPP/Lip i
Jih 988 48 FfL J5 f) Caspase & PR . AJ HE DU
TPP-PEG-PCL JIBJii A4 2 1) Tr ik RIS kifk,
M Caspase S A fi 24 I I T2 ad i
2.13.7 Western blotting 7> #r ¥ A BT % 40 Jig
SMMC-772 0T 6 LIk CHEEZN 1X108 4
ImL) B TA4MESEFRMTIEE 24 h, frgifiE K3
SO, KA Tr. Tr@Lip. Tr@TPP/Lip 5 AFHE
SMMC-772 #fptLRNEE ., ALYk 80
nmol/L, XF HEZH 8 F 10%l1 4 i i 15 7= 2 B 254
VAR 4HMg, $RELEEH, LA 12% SDS-PAGE 4 &
JRE AT HLGK, 100 V YBHE 50 min, DL 5% Ifi i
HE A (bovine serum albumin, BSA) /=(¥F3k)
T S v S+ SR L ALlE  (Triethanolamine
buffer saline + Tween, TBST) i =1& T3 1
h, TBST ¥ 10 min, #E& 3 &, IWA—¥i, KA
TBST MMk 2218 4k FE [ B itk 41 )& -2 (B-cell
lymphoma-2, Bcl-2). Bcl-2 fi2% X &H (Bcl-2

associated X, Bax) FBeEbFl A 11 1000)] W H
—Pi, LA B-actin (R 11 10000 1E AN Z,
T 4 CHRGIIR, IINBRT SR C I =P
(FRELLBA 120000, FFRH TBST &:f% 5 min
Ve, EHE 3, KA Image J WG HTRAESET
HA B . AR PBS (ARE25%0) 1E %R,
HARF b, g8 0K 8 Frax, Tr@TPPILip
AL IR E R T A Bax Rk, MRPLAT &
[ BCI-2 %i&, H5HAh 2 A, FEZEEER.
MR Z 45 B HEN, Tr@TPP/Lip A B T K K& 254
LB IR LR R, E AR Tm R, AT 5] AT
T A Bax Al BCI-2 £k 148 .

oo SN A AR

Box “— T D
B-actin WS S— A —|
X Tr Tr@Lip  Tr@TPP-Lip
i
4+ iy
5 £33 Tr@TPP-Lip
(&)
g 34 E&3 TreLip
F
z ) Tr
K e
s
M IE]:F
g1 |l e I |
L)
Bcl-2

5 Tr@Lip 4tbfe: ~P<<0.01; 5 Tr 4lbk%:: #P<<0.01
*P < 0.01 vs Tr@Lip group; *P < 0.05 vs Tr group
E 8 Tr@TPP/Lip. Tr@Lip 5 Tr {EFTAERAT VA
THXEEMNFRIL (X£s,n=3)
Fig. 8 Tr@TPP/Lip, Tr@Lip and Tr promoted expression
of apoptosis-related proteins in liver tumor cells (X £s,n=3)

3 it

T e A2 R 6] 9 S0 R S50 00 2R 4 v RO S e e 2
—, HETEK EEEDFARYIBR. AN S0 R
2, IXERIT T BUR AT E ARG R AR ELAE, 5
A AERAET 20%09), R ZIET “HRIEIRAR”
B, AMOCHEMR A K], B3R m LA G
71, B SCAMREITIETT R, B S EO
SR ETT HHTT 120, A R AR v R 25 AR 24 7 s
&, WHHANEAREN. EABZTHRS, Tri
Z 2 R T RS Sy, AE R T A G
Ir TR R, DAERRLR AL, S dhiik
JERIEN:, SIRERAEYIIREREL, ety
TAMPIAT . MOk — R ERRLRBE A 20 R G, Xt
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AW TR FH AR AR A G B P A L3R T, 3
DR LR AR SE [ THRER) TPP PH B FRET81M, Bk
i % 7 Tr@TPP/Lip, Fif2%1 A (113.5+17.6)nm,
Zeta AN (12.6+£0.7) mV, % 585 & Fr ik
BEWRIRIL Tr@TPP/Lip 2IHIN[REEKIE, Ki¥ K
NG By IR SOREARAS 25 SR FEARFF— 8. FaE ik
et RIEIR, Tr@TPP/Lip 7£ 4 “CHitE 60d 137 C
a2 B &R T, 9Kk T3 e AR FF R kL
TS, BAENQHEHERSEYZESRZ, H
W Tr@TPP/Lip HA BT (A E M N Tr@TPP/
Lip #il& MRl tr, KEBIRE T KRR, o
H R IR R G B NE L Sr )2,  IH ARS8 v] LA 5
BRI B, TPP-PEG-PCL J& T XCEMEE4r 1
MRE, 48 IR A FEBE IR 0o T2 IS K AR R 2 A
& Bh T & IR G R s e Ak ds e s e
Moy 2 EA BRI A, G A1 IE - TPP FH
BT AR KRR /b TPP [H B8 W B i 47 4 5
kg kAR e . 54, TPP FHES T A A KR
fIE HL M, K TPP-PEG-PCL &4l i i 5, TPP
FHES 78421 PEG FRIRAEWE G W T 2R K)E,
PCL J& T-2R lg AR 55 18 53 44 1 B 7K 2 RE LT 1)
RlG, T TPP BHE T2 bR 2848 TR RS K 2
K, % Tr@TPP/Lip VAl REFIEHF, 53Tk
T8 1) — A FL A SR A ) O, 21 41 s i 45 2R
7N, Tr@TPP/Lip VA M ZRIEAR 5% LN, HARE
MR AR AR, AT RE A2 T o A B B AR AR 2
P, ARV R RERE R A s R, b 250
5520 2 Mo i B R ks AR AMREIRAE R
Tr@TPP/Lip B 252212, 5 BT 2K 2591k N G 20
BFIE], K B8 22 [ 25 Wk BN AL s A 2% ik
e R, TPP MH& ¥l {Edk TPP-PEG-PCL fig
AR S IR Al ML I R, IR REAE BT i oA 1 5 i
I8, REGERREBAAS, HE I R LR
BEl, ANTSEEL 1 259 2k i g i A& H TR E
SCHRFERH, % TAH RN 2R AR A A A, R
AL 5] FIE HAT ) TPP FHES 7, Mg Kb 1 #la)
LR R RE 118 100~150 13, R AFERE b ve ik Zh
FE AR I PEAS,  (EE 2P NRRAA R, M
38 58 25 0 (0 OB R AR 2122 /NS s i 15 45
RN, TPP PHES T8 B 2 5 1 H o4 1 S 1 R
R AT Y R A AL, HA
A R U B B O, 0T RE IR D L A O H A )

Tr@TPP/Lip - Bt HLfif P -4 B IS e 51, 8 17
LIWNEARAE I I SAL R B o AR 24 30 SRR B,
Tr@TPP/Lip f& /- Meg 4 M T 1% 1Cs0 WP /)N
VR T R A B TR s, RAR T Tr 3 idE e
JRARFD Tr, fFEREMEZES; R, Tr@TPP/Lip
WA LR E TSN ROS /KAl Caspase-3 1%
PE, FARZRRLAARNR Zeta HLAT, $EMIRIHT-EE T Bax
ik, W FEISPUE T B E BCl-2 ik, HEbHEN,
TPP-PEG-PCL Jig B Re (e 2k 25 M5 i % ia , F4E
) iR R R AL, WRRIR KRR B3 2 e T
JHR AR TR . R, SCERHRE TPP FHES
TR EE 25 25 RGER N AR RE 5 0 bk
7 571 AT PR I 2 2 1T O B P e, AT B2 2440 (1)
HE AT AR,

ARSI TN 46 T Tr@TPP/Lip, s Ml
HA R bi iR m v, e S am 24
VI e 20 B R T AR
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