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20 IR X ISR T M A AL 89 T AL, 2 BALB/c /) RAT AT SURRSE RS AS A5 95 2 M AR A | 47 4x 9 3 AR X 30
Fotk 1 24 2 F AR, ELISA 3 & 4555 ) R PP BIRAE F - o (TNF - o) Fe @ @& -6 (IL -6) fo T L& v
(IFN - y) 69 /K-F i 3 75 At — 4 (H&E) F= R A5 K 3% 3545 B A2 3k (TUNEL) # & M AP 8w Tk, &
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A 1) AR UM 4 AT, Ak AT 20 R, h 4RI, LA IR 2404 4T1 Zm e g KT 44 A1, 1CG — ELE - NE — gel & 23 448
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Anti -4T1 Breast Cancer Effect of Near - Infrared Light Responsive
Elemene Nanoemulsion Thermosensitive Hydrogel

ZHAO Mengjie ,ZHAO Yunlong, WANG Huahua,ZHI Weiwei,JIA Yongyan, GUAN Yanbin,HAN Deén,ZHU Xiali
(Pharmacy College ,Henan University of Chinese Medicine ,Zhengzhou 450046 , Henan , China)

Abstract ; Objective To evaluate the in vitro and in vivo antitumor activity of near — infrared light responsive elemene nanoe-
mulsion thermosensitive hydrogel (ICG — ELE — NE — gel) on 4T1 breast cancer cells when combined with 808 nm near infrared
irradiation. Methods The biological safety of ICG — ELE — NE — gel was evaluated by hemolysis test in vitro. The effect of ICG —
ELE — NE - gel on the proliferation of 4T1 cells in vitro was determined by MTT assay. The uptake effect of 4T1 cells was quali-
tatively observed by using an inverted fluorescence microscopy. And the changes of cell migration ability were investigated by cell
scratch test. Infrared thermal imaging test and in vivo pharmacodynamic study were performed after the orthotopic transplantation
animal model of 4T1 breast cancer in BALB/c mice was established. At the end of the pharmacodynamic experiment , the levels of
tumor necrosis factor — a( TNF — « ) , interleukin — 6 (IL — 6) and interferon — y(IFN — ) in plasma of 4TI tumor — bearing
BALB/¢ mice were measured by ELISA. The pathological changes of the tumor tissues were observed by H&E and TUNEL stai-
ning. Results 1CG — ELE — NE — gel had high biological safety and good photothermal stability. ICG — ELE - NE — gel could in-
hibit the migration of 4T1 cells in a concentration — and time — dependent manner. ICG — ELE — NE — gel could be successfully
taken up by 4T1 cells and significantly inhibited the horizontal migration of 4T1 cells. ICG — ELE — NE — gel and its laser group
could significantly inhibit the growth of body weight and tumor volume of 4T1 tumor — bearing mice. The hydrogel could also ef-
fectively inhibit the expressions of TNF — a and IL —6,and promote the expression of IFN —+. The H&E and TUNEL pathologi-
cal sections showed that the tumor tissues in ICG — ELE — NE - gel group had obvious tumor cell apoptosis. When combined with
808 nm laser irradiation, there was more extensive cell damage or apoptosis. Conclusion 1CG — ELE — NE - gel combined with
near — infrared light irradiation could enhance the anti — tumor activity of 4T1 breast tumor in vitro and in vivo ,and possibly real-
ize the photothermal — chemical combination therapy of breast cancer.
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RELYH 3R BB A2 32 B B2V TR I RE F7 e85 xt by 259
BRI 30 S T 24 4 TS5, AT XoF 2 o 20 2 i 96 240 i 7= 2 1]
BIRIFR KA . ELE B8 380H HLAR S8 52 D f
O e 200 ML AR 2 R SR 8, PTG S T AT AR B R
WA,

UELL AP (near — infrared , NIR, 700 ~ 1000 nm ) A 141 41
AR ) 2R 7 VR PR RN S W] AR, AT RACRE S ) I ZH AR Y
W AEMRAYT T AR O R AT
( photothermal therapy , PTT) il 52T S JEHORH LV
SHFARE , SR SR TR A AR Y |4 (indocy-
anine green, 1CG) JE ALl LTl o FI Tl Rt e Rp R, AL
A B DR LT AN AR R 1 A 2 A
i, AT F g A% 2 W ADE BRI o {H 1CG (R K )
1A 2 ~4 min, BHS 5103 18R 1454 AR P RR ™ .

YRR FLI BK B e e L 9 K FL 5 TR SO 5 M 1 A EE AR
P2 AL I R A SR R B A 2 R K 2 A R 4 41
PR B B ) SR e 2 RS E AN AR R R . IR i
T KRR A2 1 4 L 3K 1CG 5 ELE (24K 3., ASE BME ( chi-
tosan, CS) F1 B — H il #5244 ( sodium B - glycerophosphate,  —
GP) 2y EZAPRL A MR UK BRI , SR )5 4 1 3 4% IR — 2 LU A1)V
B il A I 05| Wk 2 55 M A s 4 oK L TR K B i (1CG -
ELE - NE — gel, %1+ B LG T XX B 1) . AL 5 L ICG -
ELE - NE - gel gBFFE 0T 4, LL 4T1 31598 40 it F 4T1 2L 9
JEAE RS AR R /I BN AL TEL, 25 45 808 nm 3T 41 AP 5% A 4, ¥R+t
ICG ~ ELE — NE — gel {& A MU I 1
1 L5 H
L1 %

Fluke Ti — 400 £T &b #5 BAG A (i 4% 58 W T AL B LR A4
A]);SW - CJ - 2FD B TAE & (M LR SEARGRA
A]) ;1530 BRI & 20 850 AL G e AN S 30 = O OB BRA
A]) ;MW — GX - 808/3000 mW LA (KA GHBHA
PR F]) 3 CCL —240B - 8 1 — S ALk 35 7248 CHTndgk ESCO 24
7)) 31510 B 4= 3% K il 4R 1 ( 26 [ Thermo Fisher 43 ] ) ; Primo
Vert {8 & B 1555 (#8 ] Carl Zeiss 22 7] ) ;XDS — 1B BUEH 2
AT ( H A4S BUAK 0T R X 25 4 ) 5 Merk T4 2 4t i 11 504)
( Z&1# Millipore Sigma /AH]) ;0 ~ 150 mm L 400 £ R (_F#
HEF A ARAH) .

1.2 % & 5RA

B — Mi A B 25 (ELE, 4l = 95. 0% , #it*5- 201001, 75t
M 5E R A W BB A R A A 5 Wk gk (ICG, #it 5
D30GS172943 , | g P i A= Wy RHBA B R ) 5 M8 7 T S
[ AR R (RE) Hl25H AT ] ; RPMI Medium 1640 (b,
EERHA AT  TARFE DY A B (MTT, At
WIRBHHCAEBRA D) s BERR R 2 b Eh (PBS, L m R R A
FRAT]) 34,6 — KRS -2 - ZREEMIE(DAPL, B = RAEY)
HARB BT ) 5 Jo W R AR A 13 QT LR AL AE B R I 4
AR s R ARG (A AR A B ARG BRA A 5/ BUib
JAMFIEH T - a(TNF - o) , HAHEAN T -6 (IL -6) FITHEK v
(TFN — ) ELISA 2450 & (VL I0 B e S50 A R A ) 5 9 A -
P2 (H&E) 44 i Fl TUNEL 327 & (IR R AE YR A B
NI
1.3 ks a4

/N BRFL IR 4T 20 i () e op BB 2 K7 A i AR PR A
ZHIET) ;SPF 2% BALB/c /N[ 2,16 g,7 F, e B 77 7]
WES SYXK () 2020 - 0004 ; 52 55 3l ) i 7] i 5 SCXK (&)
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20190003, 1% B B L L I s E B AR AR ] o ARELE %
AWM ESRENY LRSI H ARG S AN
(DWLL201830029) ,
2 HiESHER
2.1 ICG -ELE - NE - gel ##| 4% 5 %t

B SER K AR 2 74 il % 1CG - ELE — NE, b7 41 % B
JRI B 48 2475k (EL - 35)0. 24 g, B 2, % — 400 ( PEG —400)
0.16 g, MEAZ S (E0)0.12 g, #5754 (ELE)0. 06 g,0.3 mg -
mL ™" [ 4K A 3. 0 mL, 75 ICG - ELE - NE kif2
(85.61 £0.35)nm, il ( —21.4 £0.6) mV, fLE KK
(98.51 +0.39)% , 2% 255 4 (10.96 +0.24)% , 0] ICC -
ELE - NE H A 84 B3 5110 BiAR RANRT A 2020 4 Fi( H4E
N R T [ 24 L) A SE R

KPRk £ 1CG - ELE - NE — gel , B 2. 5% 1Y) 72 Ml
VR 3 mL BT Rk AR Rk, B R AR H i i 1CG -
ELE - NE 1 mL, #2584 15 min 5, %11 800 mg - mL ™' {4 -
HIMBERR A W 1 mL, R4k 2L $ 5 min AI4§ ICG - ELE -
NE - gel, Z53 /R ICG - ELE - NE — gel /) Ji 5 i 5 e 35
B 1E] 231 37 C RN 150 s, FOU L A Z2FL A P 245 2544
2.2 1CG -ELE - NE # ¥ fn 4 & 22

2020 AF L AR N B EE] 24 34 565 DU ep ol S 1 S R
UM THIM S o B36 SRS 12 4, 44 3 3, 1%
VKT I 2% 2140 M 22 Az 3 R K FAS ] 4 9 ICG -
ELE - NE(1 ~5 N#E 54,6 S FHPEXT REAL, 7 S FHPEXT BR 4,
8 ~12 RS IRAL, T 1) B S AERERENRS )G
(ETUXXE 2A) 7637 CIRE, ME 1 ~7 ENE IS (Hf 7T
XXI& 2B) . 3 h J5qE 1500 r - min ™' 3 F B0 5 min (3 7 XX
Bl 2C) , LAgifbok 25 F L 7E 545 nm AL I8 OGRS A,
ﬁ?ﬁ?ﬁ”ﬁﬁl‘l’ﬁ@mﬁ[m : f"é?ﬂfll% = (Aﬁ,ﬁ, - A|$H‘V£>(ﬂﬁ -
A )/ (Agpape — Apgpan) X 100% o Hi#l pUXX ] 2D A L,
IMARIE A FL ICG - ELE - NE (9 20 4H i B Wk 4L 4t i 2 348 T
UL, 2P B, 25V BT % IR AR F 3% . B ICG -
ELE - NE A% £ R iT

#1 ICG - ELE - NE % iR /M HIH L (n =3)

i 1 2 3 4 5 6 7 8 9 10 11 12
2% RN/ (L) 2.5 2.5 2.5 25252525 / / /) /
AR K/ (mL) 2.0 2.1 2.2 2.3 2.4 2.5 / 4.5 4.6 4.7 4.8 4.9
Alifksk/ (mL) /S S/ S22 S
ICG - ELE - NE/(mL) 0.5 0.4 03 0.2 0.1 ~ / 0.5 0.4 0.3 0.2 0.1

2.3 1CG - ELE — NE — gel & 43 it 8 36 AR 58
2.3.1 HSrikedbod  RESHI 10 mg ELE, %+ 0.5 mL
DMSO 1, f 4.5 mL 1640 ¥535 3% (4 10% f&25 135 100 ug -
mL ' BERE K 100 U - mL R R ) BB R b R Ol 300
200,150,100 pg - mL™"; ¥ ELE yE 4 .ICC - ELE - NE
ICG - ELE - NE - gel 1640 5537 546 B fic il e B 7 100,150
200,300 pg - mL™' . #5149k FL (ICG - NE) Fi%as (15 L
(ICG — NE - gel ) i J8_F- 3R FE 5 5 i 61T [ 2546 7 o
2.3.2 MTT smfe s o000 4T AR 1640 1 5% 5
H,4E 37 °C 5% CO, W RIRIE &M F 8 7%, R B0 2,
BN K018 4T 400, DL 2 x 107 /LAY 40 it 255 3 42 50 T
96 FLAR , IRl B 15 a5 A % BRAL, 25 1 6 BEZH in 200 L A4 40
ML) 58 4RGSR, A PBS B LA DU A, AR5 ¥ 96 LA & F 5%
FRAAAREERG SR FRA MG BE JS , A 200 WL S [ ve B 456 B 119
£ R AR SR . TEAIERESE 4 bRy, B 96 LA, BELIMA S
mg + mL ™" f) MTT 53 20 wL, ARG F: 40 P OROEIF S 4 h 5
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FRREUH , FR55 379, B AL 150 wL DMSO, T34 #2 K | LU
1500 r + min ™' &35 15 min, FHEEBRCAE 490 nm Kb 0 3
(OD) A, FeH i 6 N AL
2.3.3 Ea#EM4F MCF -7 tafeg Hee  $542.3.27 Wi
TTAMMIEE SR . FRATMINGEE S, A 200 L R BE (925 1 40
KFL(ICG — NE) #155 FHEEKE (1CG - NE — gel) , 4k £ 55 3% 24 48
ho DUF#RAER“2. 3. 27 W0 OD {8, 3 T A1 153 40 i A7
TR AR R = (ODy - 0D, )/(0Dy - 0D, ) x100%
UG T XXEL 3 s, 4T1 i i 1E #1557 24 48 h J5, 25 B4k
FLOIGETUXXIE 3A) Fizs ([ EEE (16 70 XX B 3B) 78 5 m 25 41 AH
[F) e B 3 Bl PN, 200 A T R 8 T 90% , R 78 L B M
559, FEAS LA 4T i Y34
2.3.4 REH A MCF -7 2g ey #ewm $2°2.3.27 W F
TTANERETE . FRAENSRES , N A 200 WL RI[A ¥ #) ELE %
# ICG - ELE — NE 1 ICG — ELE — NE — gel , 4k 4155 5% 24 48
72 h, DAUF#RAER“2.3. 27 5 OD {8, 3 B R 504 X35
é&]ﬂ@ﬁﬂ%ﬂ% éHH@#ﬂ‘rﬁU% = (ODW - OD#)/(ODM -
0D.,) x100% ,

fHITXX B 4A ~ C B8, ELE W ELE 3 51 . I1CG -
ELE - NE 1 ICG - ELE — NE — gel & 24 .48 72 h % 4T1 41
L ) A S T, L o s 24 W R s ] 8 o T
R o S E B (ADAH R A% B0 T, AH [R) ¥R BE /Y ELE 75 950 A 3
X} ATL 41 % 300 341 20 SR A0 22 R Ko Bl & 9% 5 B R] A9 E <,
ICG - ELE — NE — gel 41114 41 Jifa $9 #il 2 55 o Ath ] 550 20 =2 [|) 1) 22
L TE S N

ICG - ELE - NE 1 ICG - ELE - NE - gel Ot 425
FH 808 nm Y6 (2.5 W - em ™) BEE} 3 min, SRS ARLENFHE 24
h,#%% ICG - ELE - NE 1 ICG - ELE — NE — gel 454385 i 51
X AT1 41 B4 58 1) 52 ), 285 5% 004 o XX 18] 4D, piy 4 T XXT &
4D AL, 54 808 nm (2.5 W - em ™) SO HE G AT i 2 1 ik
ICG - ELE — NE 1 ICG - ELE — NE — gel X} 4T1 41 jifa fity 24 5 #)
HWIVE . AN Y245 25 W B h 150 g - mL ™' B, ICG - ELE - NE
TG B At B A ) 28 i (45,46 +7.28) % Jh % (51.32 «
2.31)% ,ICG - ELE — NE — gel Jil 38 >t 20 1 40 M 310 41 28 gy
(43.24 £3.12) % F % (57.32 £3.56) % ,
2.3.5  mieEIGREE BOGEUE KA 4T1 401, 2L 2 x 10°
A/FLE AL 3 BE B R T 12 FLAR A 4 e )0 BT 37
C 5% CO, &M T35, FFAIIml & 2 70% ~80% B, 3% KAl
HEA RS SR, AL 1 mL PBS ik 3 Uk, Jin A ELE ¥ B2 4
200 pg - mL ™' f#% ICG % W .ICG - ELE - NE 5§ ICG - ELE -
NE — gel, A2 3 NMEFL, A HIEME 0.5.1.2.4 h B 12
bR, 7RG SR, A LA 1 mL PBS whk 3 Ik, A 4 %
P 2H 2 240 B 1] 52 Y 600 L [ 5 15 min, FFJG I PBS ¥ 1R bk
33, WEOBAAME T AFFLINA DAPT Y ik 300 pL, By 15
min J5, 55RO, TG PBS VIR vk 3 3k o K 4t e |
I, BT OB R i B e TR &R E . TRk
SIHAE , TEIE YO BT W H RE RS, KA Tmage J
B A TRl — AP SR TE T FA R AY 1CG B Bl AN i %8 1
T A% DAPT 45 U L 45 S AT Merge , F16 4638 38 T 40
Fo PRI EA T 9 SR B AT o

M #E  X & SA |/ L, ICG % . 1CG - ELE — NE I %
ICG - ELE - NE - gel YJRE#E 4T1 400 ir 52 B, Bib 25 0 & 1 [A]
BIIER, ICG ¥k 41 4T1 40 i i B & i />, ICG - ELE - NE
FNCG - ELE — NE — gel 21 ()45 B W 2 @i ki - ¢hr 4 o0 XN &
5B UL, 7E 2 ~4 h A, #5250 %5 Hh 5 2 55 1 T« ICG -

ELE - NE - gel 41 > ICG - ELE - NE 41 > ICG %W 41, % W
ICG - ELE - NE — gel I8 40 R i 55 5, B BAT 2 e
FEAES
2.3.6  mieiEfiRE T BUE R I 4T 40, 2L S x 10°
A/FLE AN R T 6 FLAR P, B 37 C 5% CO, &M T
T R AR 2 T LAREER . 200 L JC SR A AR
ERITEYLZE P RRT , MRS 2 o 5 FL, ALK 3 4%k
JCTR PBS VI Uk 3 ah DAV R0 28 40 A, 76 AR T ORI fie
AN R RIRRAS . A 200 pg + mL ™" Y ELE %3 1CG -
ELE - NE 5§ ICG - ELE — NE — gel J5 B B 3248 P07 E 36 h 5L
i, Hitp ICG - ELE - NE 1 ICG - ELE — NE — gel 35641 75 9%
FH 2 h j5ECH A 808 nm G (2.5 W - em ™) B&H 3 min, 85
AW E . LS ARGIRW, FJCW PBS I
WV 3 I, B A A IC 3 36 h 4 RIEIR A Y EE, 4
HrAS ) o ] B A R X 3 AR A 1 0, AR IR T 3 K
K Tmage J AR 0 h A e h (RETEAL(S,, F1S,) ,4& T
FIARITERIRIES R TR = (S, - S,)/S,, x100%

4 7T XXM & 6 B W, ELE %% .ICG — ELE - NE £ I1CG -
ELE — NE — gel X} 4T1 4ilJid i) i 75 GE 1 257 B S i 400 sk 76
ELE %41 .ICG — ELE — NE 411 ICG — ELE - NE — gel 41 4TI
YR IIIT RS A 2 (45.92 £2.20) % , (4.91 £2.30) % F
(4.04£1.60)% , %1 ICG - ELE — NE 1 ICG - ELE - NE -
gel YIREA B30 6 4T1 40 e () K 22 66 J1. 73 b, ICG -
ELE - NE 1 ICG - ELE — NE — gel 254 808nm 3¢ I 545 1)
TR R RIEARE (( -5.86 £2.30)% Fi1( —7.86 £2.30)% ,
FHAZE 4 808 nm OGRS 4T1 41T RS (1 P 1 %
2.4 1CG - ELE - NE — gel K 4 3 i 5 78 M9 52
2.4.1 ATI SUMERAEBMBER G ZEST  BOTEA KR
AT1 4, 5505 AR FRER K B B B 2 x 10° 4~ + mL™!
MR . T4 5 T Heh T M BALB/c /NRAGMISS 4 ZL
LR AL, A 0.1 mL, FEE2RH 70 H o, /N RIE % R &I
DTS e (0 A R, SR T = RO 2 e 1 K 42 ()
AR (D) R HAR V =ax b2 TR AR, 15 Ak
FUHE K 2 100 ~200 mm® A K FERL R .
2.4.2 o HoRARRIE BUR 4T1 M BALB/c /MR 3 H,
BN EE R S, 40 3R Rk 49 A #457K 0. 1 mL ICG - ELE -
NE 0.1 mL, Z MR 412141 ICG - ELE = NE - gel 0.1 mL, %
HA250 2 h 5, RFHUTLI5M 808 nm 6 (2.5 W+ em ™) HR
ISR A, 43 A AE B SF 0.1 .23 min BR FHET AP AR X
X Aar g /N BRIEATHA IR, T 57 WE SRS [i) i (A0 P 3o 1 YL B AR b
oA

FH AT XXIN & 7 Jr 7, bl 25 JR A i ] 1) S 4, 45 AL/ BRUib
PR TR BE Y958 45 [ F+. ICG - ELE — NE 21 Fi1 4= 1 £k 7K 41
/IS FRUI R AT 1) 3R BE AR AR AN R, X R R L A e i Ok v A 4 2
J&i ,ICG — ELE - NE H(%) ICG i A 21 3K I #8407 5 Z899 N 12 4
) ICG - ELE — NE — gel 41 /)™ g 35 057 14 L B2 00 BH & 1 7,
MU RS B 2 2.3 min B, /)N BRUMRE 2 2 IR B 430 &
38.9 CHI44.9 C. 4252 hjg, A B ER KL /N B8 07 1)
TR BEAT TG i 254k 1ICG — ELE — NE 41 /)N B Moy 385 o7 1) 3L B I
Tt Y B ET ]2 2.3 min B, /)N BRUMORS 20 23R B 4
FZE37.5 CHI43.3 C, R H AR5 1ICC T 25 M 4L
Z1;1CG - ELE - NE — gel 211/ EUMog 007 i i B2 475 52 BH & b
e #F—2 W] ICG - ELE - NE — gel JEIEE TE R IF,
T EREER, T — MR N2y sE i, 2/ BB # ki
S AEL 245 2 h e AT HR S, 98 9 A S 4 2 4l e 44 2 5 D
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PEATIRGS, BRGS BS54 3 min,
2.4.3 1CG -ELE - NE —gel 4§ 255X % HUfaf 4T1 40009
Witk BALB/c /N 54 1 BERLAY N 9 4, g4 6 K, Hikand
U0F :(DNS 41 ; @NS + Laser 4 ; @ELE % 41 ; @ICG - NE -
gel 2H;BICG — NE — gel + Laser 41 ; ®1CG - ELE - NE 44 ; @
ICG - ELE - NE + Laser 4 ; ®ICG — ELE — NE — gel 4 ;@ICG -
ELE - NE — gel + Laser 41, #AZ4HIZ5E 12 h, H kK. Q@
COOH Rk 514525, HoAbh 4L 3@ o flogg Wi E ST 45 25, & 3
KL 1WA 25 4 KRR R 30 mg - kg™ 77 B
QL2 )5 32 B 808 nm G (2.5 W+ em ™) HR /I B
AL 3 min, QOMANAELZ 2 b JFIEATEOE IR, S5 R
WM RUEE R E oK, H B IIME/N B AETRRE . BRRSG
ZAHTIN S /) SRR B e AR RIS, 2 i) /0 BRI kR RE %
SR ARFRBE I ] AR AL h £ o S8 TG , 0548 21 /)N Bl 3 MR R i
i, 7E 4500 r - min "' T L0 15 min, B RIS 7E - 80 °C
VKFEORAERS o AL 2 /0N BRI e 2H 28 e M 3
I LI AN E e, I+ T 4 CHAAER o

L4 o XXIV & 8A IR, 45 41/N A Ua 1R o E 3 7E 20 ¢ A2
A, TR T 45 2 /N B BT B AR B AN G, i o XXIV & 8B
JT7R 25 2H /N BRAH G I AR RS S R I B R A {0 4 Sk
Ao 0 ~4 d P, 520/ BRURRR R T A RS T el B 4570
TE 6 ~ 12 d, A2/ FU A T e (AR 88 < 0 B B 3 . A
[RVAYF 2 Z (B Hedss, A BRER K 4 L AR BRER K I o4l Fn ICG -
NE — gel 25 FH 2R AL /)N BURE G g R UG 1 ek, ICG - NE -
gel INPEOBL/INER A AR I (R BN F A B4R K 4 . ELE %R
21/ B R R AR A/, 3 B ELE 390 R 76 — 8 R % B
T JbRa %) 4= K 858 . ICG — ELE — NE 41 #1 ICG - ELE — NE —
gel ZH1/INERRE X e A BRI 384 4 8k 218, 22 B R R 46 700 % /N
SR ¥ ELA 5 0 2 i B/ F . ICG - ELE - NE 1 ICG -
ELE - NE — gel 5306 RS G , 7IN BRUFE X i 8 44 B Ay 1 < 3
JEEVHNE: 33K ] R R Ay M| I SR BB YT R I 25 IR YT AR
EIEH.
2.4.4 REARIA SN HABCETIREE G BN R
ALBEI ) B R 2 2, PR A R K 3 34 )5 93 00 3
TRV 2 2 A48 i 1 2 VP R AT, SR T A I B SRR AR 8 g U
WL HAKE - G0 (H&E ) Yo (o 1% 0 J5 A7 A iy 5 B b i T
(TUNEL) #:47 4% (0, SR FH i S8 WL 45 21 o 21 S T 22
LIBT3 HT

FHTUXXVEL 9 k45 41/ BR Mo 41 40 H&E Yo a5 B Y)
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