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Preparation, intracellular distribution and reduction of myocardial ischemia-
reperfusion injury of tanshinone 11, PEG-PCL micelles
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Abstract: Objective To prepare tanshinone IIa PEG-PCL micelles by membrane hydration method, and study the intracellular
distribution of the micelles and the pharmacological effects of anti-myocardial ischemia-reperfusion injury. Methods Orthogonal test
was used to optimize the preparation conditions of tanshinone IIa PEG-PCL micelles. The optimized tanshinone 11a PEG-PCL micelles
were characterized by particle size, Zeta potential, and TEM electron microscopy. The stability of tanshinone I1a PEG-PCL micelles
was evaluated. Coumarin-6 was used as a fluorescent probe to evaluate the intracellular uptake and intracellular distribution of
PEG-PCL micelles, and then the extracellular drug retention test was performed to verify that PEG-PCL micelles promoted the cell

uptake of the drug; The rat model of myocardial ischemia-reperfusion injury was constructed by ligation of coronary artery to evaluate
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the pharmacodynamic effect of tanshinone IIa PEG-PCL micelles. Results The optimal conditions for tanshinone IIa PEG-PCL
micelles: the ratio of tanshinone IIa to PEG-PCL was 1.2:10, the rotation speed was 100 r/min, and the hydration temperature was
37 °C. A thin film was formed by rotary evaporation, and then the organic solvent was lyophilized to form nano-micelles under
hydration and ultrasound. The particle size of the optimized tanshinone 11a was (16.8 £ 0.4) nm, the Zeta potential was —(29.8 + 4.9)
mV, the drug loading was (7.8 + 0.6)%, the encapsulation efficiency was (86.4 £ 5.2)%, and its stability was also good. Fluorescence
test showed that PEG-PCL micelles can promote the cell uptake of the drug. After entering the cell, the drug can be aggregated around
the mitochondria, and the coincidence was good. The results of the drug efficacy test showed that the tanshinone 1Ia PEG-PCL can
significantly reduce the model animal serum CK, LDH and cTnl levels, elevated SOD levels, reduced myocardial infarct size, and
improved myocardial pathological changes. These results were significantly better than tanshinone IIa. Conclusion Tanshinone IIa
PEG-PCL micelles can greatly increase the myocardial cell uptake of tanshinone 114, aggregate around the mitochondria, and enhance
the pharmacological effects of drugs to reduce myocardial ischemia-reperfusion injury.

Key words: tanshinone IIa; PEG-PCL; micelles; thin film hydration; mitochondria; cellular uptake; intracellular distribution;

myocardial ischemia-reperfusion injury; orthogonal test; evaluation of stability

P20 114 (tanshinone I1x) & METERL L EH
JEHEYI TS Salvia miltiorrhiza Bunge 147 2545 211
JRVEVERT, HETKRERSCERIRIESF S0 11a 3%
S IEAYITHE, FEAPOOCERRE . S
LRI s O = D Re AT RE AR, sk URE AR
THIARAS 2 P 2 B MEDT OO LR I P e, 2R
RE R REAEN, BahZhifk, SEERIALH
MTEe I, JCHAZNFIR T E H ™ H 5T, H Al
EREW], FESEE LA 8035 0 Zoh A mE Y
#: . (mitochondrial permeability transition pore,
mPTP) FF,  BRARCo LA I P8 v 51 (3 1 4R
(ROS) /K, e/ o LRI T, 2k B ORAP BRI 0
WURVE Y, Rk, FHZEA 1 J8 T RS R
7y, N G A, Bk i O LR A7 1 B AN
RE LA N LA 25 s b . [RItl,  dnfRae
TER MM R G, KIS s iEiE 201
AR, TIUHRETR = 25 IR T AR .

R BE-% AW (PEG-PCL) A& H i i
PSR RA W, B PEG SE/Ki Al PCL 5% IR bt
RAMM, EK ] BHBTE MK, AL A
fil RPN A I ZE IR E VEZE I I R, 3B TR 24
VISR IS . mosis gy, ik, #RA
PEG-PCL AKZAKESI S0 a, BUHIEHESTZS
Ml 1Ia FESHMI N A% IE, REREAEGRIM O
RLARFAL, A TIAR KR 48 52 24 4 a2 Lo JUL e L P
BETERT 2 EAE A
1 UE5HHR
1.1 {25

Leica TCS SP8 WOt i3 R A e, 18 E K
RHBEH % AR AR ; JEM-2100 B5d 5, HAH
FHEINS4t; Zetasizer Nano ZSP gHAKKL FEE HL AN,

YE o /R A ;s FA1004B-2204B Hi 720 K,
I ARIEEREENERA IR AR TGl6 & amiE e O
Bl B SRS OMUAX S A PR A 7]
1.2 AR5

FES0 1A W4 A B v = 7 e A= VR A IR A,
5 20180923, Jii & 4> #=98%; PEG-PCL Iy 5 |
AR A RAR, PEG MIX 4 FREZ
2 000, PCL AHX}4rF &4 1000, b5 190624,
JR 7 B =90%, AR5 4 B R 2 (PDD 0.3;
EHE %-6 (coumarin-6, C6) M H Fil&—iR57]) ,
fit5 20180916, FiE /7% =98%: mN'E LR
(ISO) MW H B REFHARA R LRk 50
& (MitoTracker™ Red). A%z 44kl (Hoechst
33342) WY Thermo Fisher scientific A& ; WLERE
it (CK). FLMMEAR (LDH). LS EA 1
(cTnD). HBEMYEAEE (SOD) RF & H e
BRAY) TR T, S =2RPUZEM: (TTC) W
H s TURHR A BR A A s HEE. O, tnkal,
FH ACS 2GR A R HARRHI A A al.
2 FEEHER
2.1 &8 I, PEG-PCL 40K RAVE &
211 HlETE REERBOE Y B2 A
1 PEG-PCL, W IL[AE TRAMM,, #m—Esk
RS R, BUERESR, REmHEER, S
YRR, R, (R ST 7R AL
UMM EE, BEERRIAER, B8 W—Z R A H
AL, IR ALAONE T UK+, REEE%
HTE S h b, BRRFIAGEFEE R EE, A
—ERFIZETRK, RIIE A KA, T ikE
(iR P2 FHIST [ EAT 7K AN, 85 S K AR I PRI i e 7
AR Z) S min, = NBE, KA 0.22 pm HALIE
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JEEAT U8, EPA3SFZE s PEG-PCL 9K ER
2.1.2  IERRIERER S T2 %R 1 RErIH
FRKP L, BERICKERG S IREF4mE
PEG-PCL #EHUH] (BRI, A). ## (B). K
TLIRFE (C) X120 1l PEG-PCL 44K Ik A i) %
T ERIF, B 28 B0 R i 49K IR R RREAR |
AT E, SRR X g T 45 607
o3B3, 4N 100 45, KA 50%, LAKIAR /N E

il 50 4y, IR RS N 25%, DA
KA BB EH NS 25 9 WA=
12 X 50/ /N AR 3R ZG R X 25/ Kk B 4k
R X5/ KALE R . fRIEFFSH 114 PEG-PCL 442K
AR T 2%, SRNER 1, EER2MH
MR, mARIER KR AsBsCay RIFHZ
I 5 PEG-PCL £ v 1.2 ¢ 10, #3554 100 r/min,
KATE R 37 C, IRIRILIE T2 & 8T 3

x1 EXAEIFIHRER
Table 1 Orthogonal test design and results
RIS A B/(rmin’") C/C  D(EA) Kiftmm  HEE/%  OEFY% SH1TFS
1 0.6:10(1) 60 (1) 25 (1) 1) 26.8 52 60.1 65.8
2 0.6:10(1) 80 (2) 37 (2) ) 20.5 6.3 85.1 86.4
3 0.6:10(1) 100 (3) 50 (3) (3) 22.7 6.4 79.0 80.9
4 12:10(2) 60 (1) 37 (2) (3) 17.4 7.4 66.5 91.7
5 12:10(2) 80 (2) 50 (3) 1) 17.9 7.9 71.5 93.4
6 12:10(Q2) 100 (3) 25 (1) ) 16.9 6.8 81.9 95.8
7 1.8 110 (3) 60 (1) 50 (3) @) 23.6 74 293 67.9
8 1.8 110 (3) 80 (2) 25 (1) 3) 25.4 6.1 78.0 75.7
9 1.8 110 (3) 100 (3) 37 (2) (1) 18.4 6.6 70.4 87.7
Ki 233.1 225.4 2373 246.9
K> 280.9 255.5 265.8 250.1
K3 2313 264.4 2422 2483
R 49.6 39.0 28.5 3.2
w2 HESWER HEIRUF RS, 45 R 1 BoR, FF20d 11, PEG-PCL
Table 2 Variance analysis results KRR kAR N (16.84+0.4) nm, Zeta BN
WERWE  WMETHM HHE FM B (-29.8+4.9) mV, #HAEN (78£0.6) %, MH
A 527.5822 2 307.528 5 P<0.01 HH (86.4+52) %, HESMHMIEHERL, B
B 278.468 9 2 1623199 P<0.01 g4k B OR PS8 1 PEG-PCL 90K R R L AT
C 154.802 2 2 90.2345 P<0.05 AN FEBRTE, Hor ik R4
D (%) 1.715 6 2 2.2 KIRP%. Zeta BALNEFEBE DT

F0>05(2, 2): 19.00 F0,01(2, 2):9900

a
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Fig. 1 Distribution of particle size (a), Zeta potential (b) and TEM image of Tan-IIa PEG-PCL micelles (c)
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YUK AR AT #i e, LA Zetasizer Nano ZS KK
LIRS N PR IS R T RAR 3 AT . Zeta HIAL; TR
BUK#) 20 uL F} 208 11a PEG-PCL 9K R IE R,
WhntE 200 HEM L, F 37 CHFRMPET 30
min, FEEHEE T WEYPKRHRIEE .
23 BHERIH=E

I SE B0 GREEAXS 70 7R 3 000,
KA EL 500 puL £+Z:0H 11 PEG-PCL 49K Jit
FIFWE T, LL 10000 r/min /535 550 5 min,
T PEG-PCL J& T A0kl A7 R
K, WOATA FA TR IE B0 N, TN 10 5 H
12780 p S i ey AP PR e T NN e Al
fR s R, R RORURE i BRI s P R R L 1
FESH Ua JRRRE (C w); HIERINSN AR BN
WEEPFS o, KA FIFE 73280 ] e i 3 FF 2
i T FERIE (C o), HHEICKIR K EE R,
T AN 0 N FFZ R 1A PEG-PCL 49K i A7 W
AR T, BRI (M), THE P20 114 PEG-PCL
ELP NI =

HEHF=Cw/(Cs+Cw)

HUE=CwM
24 FRAEM

¥ S 0 1Ia PEG-PCL 49K RRAKT 0~
4 CUKFESF 8 JH, 43T 0. 7. 14, 21, 28. 35,
42, 49, 56 d B, SRR 7 v A I 4K i AR
KIAEA Zeta HAAZ. HIIE 2 250150, FESER 1A
PEG-PCL 4K AE 0~4 CUKAH 74 8 J ki
AR, S5&Y)0 dNEREBRERAHE, |
WEH, FFSEA 11, PEG-PCL 44K Ji o EAR 5 ik &
MR, R TR E
2.5 IIGRIEHRIKRE (critical micelle concentration,
CMC) ME

¥ PEG-PCL KRR A& E PBS #EATH:
B, WA 1~12 pg/mL IR H AR, F5 Wi T
BE, EEBHE 6 h UL, RHRGERE LU EE
1E 373, 394 nm FIR 6 Lrss oss R 1~12
pg/mL R A B IR FE N 9K i Ak H IR S5 B
B, W& bou/bnE, GRWE 3 Fin, BORAE
HH R EE R VLIRS o4/ 73 {EBEZE PEG-PCL 9K R
JREWRER KA, R R S Bk, HiZkdi
Wb teIF PEG-PCL 49 KR W1 CMC, Z14 6.6
pg/mL, L EIREIR/N, HILHEN PEG-PCL 7] H
R 2 PR

a 204

151 § m % N

-301 %__E%§_ ,._.%

—40 T T T T T T T T T
0 14 28 42 56

t/d
&2 200 Ia PEG-PCL KRR T 4 CikiEFLHE 8
EHRIE (a) A1 Zeta EEAIZEL (b)
Fig. 2 Particle size (a) and Zeta potential (b) changes of
Tan-IIa@PEG-PCL micelles in a refrigerator at 4 °C for 8

weeks

Loa/ 373
—
,_.
S

Cl(ug'mL™")
3 PEG-PCL 4KBERH) CMC
Fig. 3 CMC of PEG-PCL micelles

2.6 RIMERL

B2 s (1 mg) A2 114 PEG-PCL 44
KW (& 1 mg P20 Ua) BT REZHEDOR
Spectrumlabs iZEAfT4E (B B AHXS 737 B & 3 000) H,
B IHET 100 mL pH 7.4 PBS Z20hiih, WK
WA 37 C, THUERBIA AL 0.54 1. 1.5 24 4. 6+
8. 12, 16+ 20. 24, 36. 48. 60. 72. 96 h #4THL
¥E, BRI 0.5 mL, X H HPLC kil & &,
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HE SIS0 11a PEG-PCL 99K % difhk s BRI ik
K, ERNE 4, FISE BB, f£24 h N
BIEIA ] 96.4% 4, T HZEH a PEG-PCL 44
KL ARG AN LU 218, IR IO 2R, B S
BIUCNERRE, 7596 h W RBUBHCE N 61.4%,
B, FIZ0H [Ia PEG-PCL 99K B R AERZ50R
B ERICNERRRME .

2.7 ‘RpRIR

FIEEII B Ma TRICHEST, ASLI0 KA
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S

560

=

X

K40

B -

—o— PFZHA 1y
20 ~o= F} %7 1, PEG-PCL 445 ok
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4 B . FAEE i PEG-PCL KR IFIM BRI
ERhz
Fig. 4

tanshinone IIA@PEG-PCL micelles

In vitro release profile of tanshinone IIx and

2l

C6@PEG-PCL

1h

KSR IREEY R Co BRI s, 1%
B R GR R R ) 2% 7 i, £33 T %k C6 1) PEG-
PCL 49K (C6@PEG-PCL), T4 56# HOc2 L
P EEFE 24 h, FRFF C6 M1 C6@PEG-PCL 44K fIiX
(A C6 Ji B E N 0.1 mg/mL) F[A] %
B, TWE 1. 4h)5, HUH4H, SR DAPI 4+
iR AL g, RIG PR TR EMEE T
WMEE Co fEAMMN FIFIUF L. S5 R aE 5 BoR,
B I 1) (U FE K, C6@PEG-PCL #E 41 P () 254
BB T C6, %4 RALRIK IR K AL
e 3 250 1 A B
2.8 YHRREM
HORHE AR K 1 HOe2 VUL, H2Fh T 96 FLH

B:FR 24 h, FRAUMREARNSEESS, WIISFSEA 1A F1
FHZ0 1a PEG-PCL 9K EHRAE S, Sl AL IR
B, S WRUE EIMAALH, fEPFSE Ta RN 0.5,
1. 10. 20. 30. 40 pmol/L, /MK FAT 3 4,

JLIFFEAL 24 h J5 7 B EERZ, AL 40 uL
5.0 mg/mL MTT [ PBS ¥&¥i, T 37 ‘C#t S h,
KB, BEEBHEAN 490 nm K FLATIROE
FE (), THEMMAATER. SR WNE 3, S A
PEG-PCL 7EMRIR B 25 1F T 4T HOc2 O LA a5 A 45

Cé C6@PEG-PCL

E 5 C6 F1 C6@PEG-PCL 44K R AV A iR
Fig. 5 Cellular uptake of C6 and C6@PEG-PCL micelles

F3 S 1 FH2EE 11a PEG-PCL %f H9¢2 (DA RARFEERSEM (X £s,n=3)
Table 3 Effects of tanshinone I1a and tanshinone IIA@PEG-PC on viability of H9¢2 cells (x £ s, n=3)

. HMHIAETET /%
Feh 0.5 pmol-L™! 1 pmol-L™! 10 pmol-L™! 20 pmol-L™! 30 umol-L™! 40 pmol-L™!
FHZH 1a 92.4+3.2 90.3+4.8 86.5+5.3 76.5+7.6 60.81+5.6 50.31+4.9
F+Z:H 11a PEG-PCL 91.3+5.3 85.5+3.5 83.4+6.5 74.3+5.7 57.31+4.9 41.5+6.7
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AN, AERREE T RGN, HE S, PEG-PCL 1E
TR EE S5 AF T2 LR 41 .
29 MRENST

K FH ) 248 658 B 52 56 7 3 a3 A7 248 B 1) i B Ak
L, FWE 1.4 h 5, BUB 00, 402 % H 5 mg/mL
'] Hoechst 33342 44t 5 min (W), ZekifkRH
50 nmol/L ] MitoTracker™ Red %4 5 min (£L{%),
B J5 K H Leica TCS SP8 WOt ML AR B 4n
& Co fEARL N I 73 AT 1G4, B R Image J 3K A4
HATABE, THRGENZOYIR (C6) SL ML
ik (MitoTracker™ Red) H A& ZRZE, 455K 6.
7 Fiows, e B9 6K C6@PEG-PCL 942K iR AN
OV G, ROE R R bk R, M
TEAEEIRHEMESG, S5iFEM Co AL,

Co6

525 5] 18] 1R I8 K , C6@PEG-PCL 9K Ji T 20 3% {78k
KRR, Tmage T HAF T E AR AAEUEARIES
2H, 7£ 1. 4 h C6@PEG-PCL 44K iR (19 5 4
i EAE > N 0.49. 0.61, HEETIHE C6
21028 0.41, HILAHTAIHI, PEG-PCL 49K/ H
eI 1t 24 126 31 2R AAR R RN
2.10 {RRASNAYITEERE

SR 17 200 Bt 5% B S 56 O v 3k 47 41 B 1 AT 399 A
B, RIEHSHSE s AP0 s PEG-PCL 442K
JBEHR (HIUEWRE 10 pmol/L) 5 HOc2 «Ca ULLH i 3 7]
WE, TIE 1. 4 h)5, RABBAEIEL 300 uL
B9r%E, LA 12 000 r/min Fi% B0 10 min, 325
W R FR,  FEAT AT MORE S A A3, DA
HPLC 0 4o 25/ B i . 25 R 8 B,

lh....

C6@PEG-PCL

4h....

illiiokes

RN

C6: %kt ZRkifk: Mito-Trackerred #4HfUA%: Hoechst 33342
C6: green mitochondria: Mito-Tracker red nucleus: Hoechst 33342

El6 C6. C6@PEG-PCL AKEIRS HIc2 (LA LAARILEIN B BT 4BRERI 4370 B LR E IR
Fig. 6 Confocal microscopy images of intracellular distribution of H9¢2 myocardial cells treated with C6 and C6@PEG-

PLGA micelles
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C6
EZ3 Co@PEG-PCL

1h
"P<0.01

7 RRRESERFHNEERRRD TR

Fig. 7 Quantitative Pearson’s correction of micelles with

mitochondria
FHZEA 11,
10- «x  EZAFHSE 1, PEG-PCL 99K K H
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8 {HRSNMIEEN L FEE
Fig. 8 Extracellular concentration of tanshinone I1a
BEAE A B, FFZEA 1A PEG-PCL 9K I A4
MUAMNF B BB BN T PESE A 4, PFAAAE R
PEZE S, HHIGHEN, FFZER 1A PEG-PCL 99K/
NN AV ERAAHNIEZ, 28 R3ER,
PEG-PCL 44K Jii o Re 8 (2 1E 20 i 40 B 4 B, A 8
T nZH B N 2R L
2.11 DRBRIIESEF IR EI
2111 KBGO LR M AR R & K
RAEREE, KA ip 3% E L2483 T Rk,
HER /N EN RN LIEAT 4 B IR s A R

2~4 R BRHEI, &2 B, B EEONE, o
ST, RO 4 G 22 2 S5 4L IR B Ik A i
(LAD) B2 (RFARAZFEALID, LULHEE T
SHC ST B mfE A ifbs &, BRI KR O ML
BRI 1] % R B e AR A R o 4531 30 min )&,
FRIT 22 24 S T 180 min, PAZEFLZ T L ILFIE
A, OHE ST B2 — N EER).
2112 %75 80 A SD KRR EBEAL /7
B4 4, B 20 R, S0l RFEARY: KERAE LAD
THEMEARLEI, B ivEEAIIEK BAAH: X
RAE IS iv 25 AR B K FHS R 1A R AN AL :
KRAELEFLAET S min, LA 5 mg/kg CBAFFZER 1A 1H)
FIE R iv, SR gkSRtAT Bl T I AsE, I AR
JERERAEAN AR [R) s B A 2, &8 5 d, 5 5
REBORR A, FEAFEEY, Al YU SE T A
AL AR E T 155 P2 E A PEG-PCL 90K JR
WAH: KERAETVEFFTSE ) BN, 52
FE S PHS R 1, SRR NS5 &

2.11.3 O AUIRGTERE  EAL RIS ARSI A
KB, FTFFMENS, R FH G A VR S 8 4 B 3= 3 ik i
Z)5mL, T 4 CHAREEE 30 min 5, A 3 000 r/min
20 10 min 20 S LG, PR B9 )5 I LIS 7 B I F Ok
=70 °C, AR S i B 50 e K BRI A CK
LDH. cTnl A1 SOD /K. 45 4, HHAI L
B, PHSE Ua BEERFFESER 11, PEG-PCL 42K
JKe R Py B EBRAR IS CK. LDH. cTnl /KF, TF&
SOD 7K°F (P<<0.05. 0.01); JF}ZHH 11n PEG-PCL
YK e RO B IR L O R AR e BRI
Fr B RAR T FHZEH 1A RN (P<0.05), Hth R,
FFZ0 114 PEG-PCL 44K Jis s AT LLBA S 42 = 25 90 1
7

2.11.4  COWUEEZETIRR S EHOE E K s , BaE
BUTFM i, AT 10 HORR IO E, RA
PBS e O BR R M, W RiaPIR A O,

# 4 B 11a PEG-PCL UKER 3O B M B F IR AR ME CK. LDH. ¢Tnl #1 SOD /KEHFEM (X + s, n=10)
Table 4 Effects of Tan-IIA@PEG-PLGA micelles on levels of CK, LDH, ¢Tnl and SOD in MIRI rats (x £ s, n = 10)

2H 51 & /(mgkg ™) CK/(U-L™) LDH/(U-L™) cTnl/(ugL™")  SOD/(U-L™)
BRFEAR — 26415+ 987.7 17153+375.3 8.6+1.8 61.6+5.6
it — 4987.5+1021.2%# 4357.2+976.8% 30.612.5% 27.543.1#
TS0 1a R 5 3754.7+1065.3* 3125.5+716.7* 22.54+1.9* 36.444.94*
F}Z 0 114 PEG-PCL 5 30254+ 876.6%** 2217.8+817.4%* 1744254 492 +8.244

H5BFRMALE: #P<0.01; SEBMANLE: “P<0.05 **P<0.01; 5550 1, BERMAALE: <005, TEF

¥P <0.01 vs sham operation group; 4P<0.05 **P<0.01 vs model group; “P < 0.05 vs tanshinone I, sodium sulfonate group, same as below
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W OE, BANTIRAL, W ORBEE T 1747
AL LN T OEL 2 mm W), 4~5 7,
HONURE 1% TTC BERRZ M, 37 CiFE 30
min JFEUH, SRABEART K, JERESEONIN
2L, FAE O LR K A, K EE B AL,
B3N Image J BT AL BRFR A, THEAIAEIX
RO A, THEEEEE . ZR L% 35,
A, P . BERWNAST S0 1.
PEG-PCL 4K A5 5 2 j/ N O WU AL (P<
0.05); FFZ0 11 PEG-PCL 4K Ji o 26 o JULAE 8 T
TSN T PSR 1A BEER B4 (P<<0.05),

2,115 ONURESE  SEUE E SIS W&
AR FEEL 10 ORI E, FTA PBS R Z ¥k,

BrEIR B M BUR 2 R4, DL 4% 2 R
[, A, BANTRHL, VIR 4 um &
MY A . SRR 3T HE Jeth, B R
FHONUREA L. S5 R 9 iR, HE 4etids
TS, BTARA KB ONIH A KPR Z5
PROCAR, O JULSH A P RE v AR R 2H K RO LA 2 I
HEZIZEL, ONAZUE B 58 MR A AR
Y M LS P B (PR AR, R R R T
S Ta BERRANAI T S0 11a PEG-PCL 44K R 45
2y, YmT CARA s D AR RO LI e B 473
OIMA L H A T 4855, PSR 11, PEG-
PCL 4N i s i Co UL A 4038 F2 P B B AR T 5
i T0a TR o

&5 FESEE A PEG-PCL KR DAL ER M B R A AR OAESE BRI (X £, n=10)
Table 5 Effects of Tan-Ils@PEG-PLGA micelles on myocardial infarct area in MIRI rats (X %5, n = 10)

ZH 5] 7 /(mgkg™) IEH LI R em? oA B THI A em? oA B HI AR L /%
BFAR — 3.584+0.31 0 0
it — 2.5740.43 1.31£0.22 34.9+0.4
FHS1 11 RN 5 2.6210.53 0.811+0.244 23.740.144
F+Z: 11a PEG-PCL 5 2.91£0.63 0.52+0.2844 15310.244"

F}Z:0 11, PEG-PCL

B9 S a PEG-PCL KRR OALER M BEEHG AR OARIZARNE (HE R, n=10)
Fig.9 Effects of Tan-IIa@PEG-PLGA micelles on myocardial pathology in MIRI rats (HE staining, n = 10)

3 g

O LR LR IR b DL — Pl g e, H
B C R B EON IR R AT R E R A T, A
WERTHEZFEN, BEHSTHHBEE, F)
NARZ W R WA R, MRS fa o, iR
2% 5 18 1 A (O LR T e U o LB of mT 5
FUDWBEEA R, BRI LR . TCHLEIR
HhERIRESREWR, TEEMOIREERYE, A
H IS REA R, B0 LA LA 510 L40
N TR, AR FECONZE RGO Ih
AETRFE BALUS101, PFSER A 2 SFSRZERI R
PERLSY, BAYV KESK, S o UR L, 5
A AR, SR O LR IR 15 4 22 ol 24 2
ER, HETFZE Ta BRSO TR97
SO OB O UEFESE O MU B, TRAREE

RS RAE DN YER o« (HJ2 %25 B IR R 1E A
DLk, fEERZMEMEER, WREINSEE RRE
%, HhFE N GEHERE. KB, mEEW
TG 2 A R RIS AT e 5% 2513
NENG, BTEZ 8, 580X A
RERER K. Bk, TE—FHENS Y RS,
MRS ST a BRI E, 3ERESE 1% 2
R FYARTT, B BRI R A .

PEG-PCL #KH A1 E ) PEG BARLFI7K
PE, PCL WAZ B ARLF IR TE, MOREIEE %
B BB EF S PCL Rl fE—ifd, Aitk, PEG-PCL
YRR TRAT DA 25 B i IR 1 o BRI K T P . MY
Witt, PEG-PCL 4K R BIRIARIR N, 1RZE 5 B4t
MBI, AT LAIE A I /N o T 2P A Ta HE N4
o, EEEEERZAMIAEER . AR R PEG-
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PCL 9K AR K ES T S0 1, L RER, 15
fiil IIa PEG-PCL 4K/ A AR e Y R IF . RIAREUD,
K%y (16.84+0.4) nm, nJ LLdk A% H AN G
F s A, Iz PEG M F 240K, K
AR, AT LA S 40 M Sl B LA, XK,
YRR AR AT IR L3 i SR NP P, a2
VI an i 5100, JE NI SS , 4ii N AR K
IV, TEAPR N AR S T e A ds, XT4b
PRtk B e BEMERERRMER, BT PEG-
PCL 9KEEHANA) PEG B AR B A 24
RUTC S TR, MORE R IR A B IR R RO, [A]
I, P} 1A #% PEG-PCL 90K R K025, PEG-
PCL YRR ATLATE Y “LRA <7, sk 2591 BE
filt, (ALY R SRR AL #I% . 54, PEG-
PCL YRIEH AT 224k T\ PEG I6RES T
LRI I L, (R 25 N R
AR ORI C6 ARG IS LA, 7&E
T PEG-PCL 9K MNIZ, 5GiRIR4E REH,
CO6@PEG-PCL 44K Jix 5 5 4% i ik N 4t it 1y 1))
AT C6, FEEIAMMN CoE, HELNAEAN
ORI, WO R RIS R IEoR, Bl )
MIIEK:, CO@PEG-PCL 40K Jist o 41 ) 5% €0 1R ik
o, AEHELOR Co 5Lt Lh A E At &,
H Image J XA R TAR A EUE e B 45 RER W,
C6@PEG-PCL KRR FI%HUE 2 & T C6, H
IEHEWT, PEG-PCL 4K I oA B T- 254 ) 4 b i e
iz, B PEG-PCL K st NI N 1250 &
Wz, TE4IMIAN 2547 R A R, A ah A
J S 56 45 AR UF S0 UF T FFZEH 1la PEG-PCL 99K
WML AT R D TIPS 1A H, 1%
SR — B T PEG-PCL 40K R R AEAL 254
(I AR . BESR PEG-PCL 94K i ok AL 1 5 254
TELRRARTBAL I E S, 2R R0 03 1 i
O YLER I T AR A B ) S B 25 SRR, P21 11
PEG-PCL 9H>K fi A 2H ] DA 25 PR B sh ) 1 i
CK. LDH. c¢Tnl /K*F*, F+ SOD /K, bl
MIZEIAL, S ONURIEARN, 5P 10, i
AAEENZER. #5047, PEG-PCL 49K/KRA ]
DMRIEPFSE 1A AN %iE, 3N ZRLA R AL
2RI,  WRe AR b b R 25 0O LR L
FELBHIER

L LR, ARFFCH & )PS0 . PEG-PCL
YUK R RN, FREt RAF, nTLAREREY

IR HAR IR, (et 25 Lkiihitiz, REEHIR
G5B 25 O WL i PR B 1
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