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Preparation, characterization, safety and antitumor evaluation of frans-crocetin
cyclodextrin inclusion complex
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Abstract: Objective To prepare insoluble drugs trans-crocetin (TC) and methyl-B-cyclodextrin (MBCD) inclusion complex (TC-
MPBCD), and evaluate the effect of inclusion complex on the solubility, safety and effectiveness of TC. Methods The kinds of
cyclodextrins and other process parameters were selected by single factor test and Box-Behnken response surface method, and TC-
MBCD was prepared by freeze-drying method. The inclusion complex of TC-MBCD was characterized by scanning electron
microscope, UV method and in vitro release assay, and the content of TC was determined by HPLC. Caco-2 cell model was used to
study the transport mechanism of TC and TC-MBCD in vitro. The safety of TC-MBCD inclusion complex was evaluated by using
zebrafish egg/embryo development protection model. The anti-tumor activity of TC and TC-MBCD in vivo and in vitro was compared
by using 4T1 breast cancer cell anti-tumor model in vitro and MCF-7 tumor model in nude mice. Results Among the five

cyclodextrins, MBCD had the best solubilization effect on TC. The optimized inclusion process parameters were as follows: solid-
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liquid ratio 33%, stirring temperature 60 ‘C, stirring time 120 min. The content of TC in TC-MBCD lyophilized powder was 2.2%,
which had remarkable solubilization effect and good resolubility. Scanning electron microscopy and UV method showed that TC was
encapsulated by the hole structure of MBCD, and TC-MBCD lyophilized powder could be released in the range of 0.1% Tween80-pH
6.8, The fitting curve accorded with the first-order drug release model. Caco-2 cell model showed that the transport mechanism of TC
was passive diffusion, and inclusion promoted absorption. Zebrafish egg/embryo development test found that TC-MBCD inclusion
complex had little effect on zebrafish hatching rate, zebrafish embryo survival rate and heart rate, indicating that the inclusion complex
was safe. The anti-tumor activity of 4T1 cells in vitro showed that the ICs0 of TC-MBCD was significantly lower than that of TC,
indicating that the inclusion compound had a stronger inhibitory effect on breast cancer cells. The MCF-7 tumor model in nude mice
showed that under the same drug dose, the inhibition rate of TC MBCD was 33.71%, much higher than 16.86% of TC. Conclusion
Appropriate cyclodextrins were screened out by phase solubility method, and TC-MBCD lyophilized powder was prepared by freeze-
drying and evaluated. The inclusion of TC by MBCD significantly increases the solubility of TC, improves the antitumor activity and

safety of TC, and provides a theoretical basis for the industrial production of TC inclusion complex preparations.
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Fig. 1 HPLC of TC reference substance (A) and TC-MBCD

inclusion complex (B)
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x1 TEIEEFZFGTIHEMHEFAEN TC TR (Xts,n=3)

Table 1 Comparison of cyclodextrin types and amounts on solubilization of TC at different temperatures (X = s, n =3)

BRI /(ng-mL™")

BT IR

2 mmol-L™! 4 mmol-L™! 6 mmol-L! 8 mmol-L™! 10 mmol-L™!

15 o- R 0.73+0.52 1.194+0.27 1.134+0.86 1.37+0.75 1.424+0.68
B-F M A 0.65+0.29 0.83+0.50 0.89+0.57 1.05+0.54 1.274+0.80

Y- IR 0.46+0.32 0.48+0.31 0.53+0.17 0.69+0.43 0.81+0.34

MBCD 1.42+0.34 3.341+0.48 6.321+0.63 8.254+0.65 10.55+0.85

BN IE-B- IR 0.7940.40 1.154+0.39 1.734+0.48 2.48+0.54 2.53+0.65

37 o-F RIS 0.95+0.45 1.214+0.37 1.324+0.82 1.4040.68 1.60+0.45
B M AR 0.6940.29 1.00+0.37 0.9940.70 1.3740.43 1.494+0.85

y-ERHIA 0.38+0.11 0.55+0.26 0.51+0.15 0.974+0.15 0.87+0.26

MBCD 1.52+0.29 3.30+0.49 6.29+0.60 9.09+0.63 11.27+0.85

BN IE-B- IR 0.92+0.31 1.434+0.40 2.04+0.45 2.75+0.48 2.96+0.59

60 o-F R 1.48+0.68 1.94+0.48 2.25+0.76 2.70+0.71 2.89+0.37
B-H M AR 1.14+0.23 1.68+0.29 2.31+0.60 2.61+0.43 2.8040.80

y-ERHIA 1.11+0.89 1.324+0.37 1.31+0.59 1.724+0.46 1.9140.32

MBCD 1.9040.38 3.7240.43 6.4140.59 9.324+0.71 12.4440.87

RN IE-B- IR 1.1440.88 1.914+0.37 2.2940.46 3.16+£0.60 3.62+0.51

2 MBCD X TC B K 1&
Table 2 K values of MBCD for TC

I/ AG/ K/
T AR R
° (kJ'mol™) (L-mol™)

15 »p=0.0036x—0.0035 0.9959 252 5.02
37 yp=0.0039x—0.0044 09965 274 5.44
60 y=0.0041x—0.0044 09923 297 5.72

EAFEBET, 5 TC B4&MH Ml 3 HEEEL
(AG) <0, & MBCD 5 TC & HRHAT, 1R
PRI 2 B, BUKTERAE RS i EZ/ER .
2.3 TC-MBCD SAHIRHIE
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K, EHE, BEFEBR, HREZERT 60 CHE
G ERIGINANH R . A6 2B A P [R) 2 AH B 4
&, AHRT 150 min J5 A ZRIMN . iR
LA Z R AN B2
2.3.2 X Box-Behnken Wi [lyELEA T ES
o RIS R EKE MBCD i & 5L
(XD BRERE (X)) AfRERE (X3 3 MHRE,
WHE 3 ANIKEXT 15 AMatEe o, R 0% 3,

{§iFl Design-Expert 8.0.6 #Ax) FREHmIHAT
2 R ENAHL A, 1ZSLIR M 2 TR A TN
A FR=-133.125—0.172 X; +4.946 X»+1.301 X3+
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%3 A5 ITERY Box-Behnken NN E AL TSR

Table 3 Experimental design and results of Box-Behnken response surface methodology of prescription process

RIET X% Xo/C Xomin BER%|RET Xi/% Xo/C Xomin BER%|RET Xi/% Xo/C Xo/min A F/%
1 40 60 120 86.4 6 40 60 120 85.7 11 40 70 150 76.8
2 30 70 120 79.6 7 40 70 90 76.8 12 30 50 120 84.5
3 50 60 90 75.1 8 30 60 150 83.2 13 40 50 90 75.3
4 40 60 120 84.8 9 30 60 90 81.6 14 50 50 120 78.1
5 40 50 150 78.3 10 50 60 150 79.4 15 50 70 120 77.9
IR 18] > B EE - BERIIHIN 86.4%- 85.7%. 87.0%, L5RFH,

Kl 2 Figk 4 R, BARAL S 45 e A
SRR EL 33.74%. HiHEIRE 58.41 C. HiFEmS
] 127.12 min. HLEZF)Y 86.614%. 4ty KA Xf
TESHGATIEIE, 192] TC-MBCD A& T.2RNE
Et 33%, PEHRIEE 60 C, KA 120 min.

KA UL EAE T2 % 3 #Re k7500,

BEZE%
AEZE%

ZLZESGMERI, WRYEE SsSB4
SRR TR RAT
2.4 TC-MPCD B&HMKRIE

FIFH SR AR WL 2 S e B A ) Ji Ak 245 1) W i
e 5,4 PR S U T () 2 S 3181, [ 3 3R W, TC
045 J5 HAE 400~500 nm FI I TG 2% .

7227 SR> oo

FZZALR RSN
(77777558 S0
SRS SRINN

<

BEE/%

AN
SR

SN

105 )(3/ ‘min
BE /%

Xo/C
X3/min

Xi/%

Xi/%
2 Xin Xon XsXBARFMEI 3D HHE EMF S5 E

Fig. 2 3D surface and contour map of influence of X1, X2 and X3 on inclusion efficiency

®4 BESHER

Table 4 Results of variance analysis

X3/min

X)/C

KUE AHE P ¥ FE PE

SR A PR ¥y FfE PiA

KE ABE P YT FE PE

A 9 200.54 22.28 17.99 0.002 7|X1X3 1 225 225 1.820.2356|5%% 5 6.19 1.24

Xi 1 9.90 9.90 7.99 0.036 8|X2X3 1 552 5.52 4.46 0.088 5|&fl7 3 491 1.64 2.54 0.294 8
X 1 42.32 42.32 34.16 0.002 1| X2 1 75.32 75.32 60.80 0.000 6|4tz 2 1.29 0.64

X 1 325 3.25 2.62 0.166 2|X2? 1 6.16 6.16 4.97 0.076 2| Al 14 206.73

1.82 1.82 1.47 0.279 3|X3? 1

68.80 68.80 55.54 0.000 7
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Fig. 3 Ultraviolet absorption spectra of TC (A), TC and
MBCD physical mixture (B) and TC-MBCD inclusion
complex (C)

FIFH SEM M %2 TC IR S & 407,
4 55K TC BEHUMNIRLSS f 2R, MBCD £
JRIR IR R, AR T ERAEKITE,
KANFITEAR E I T AN I PARTESR, P R
FRZ R T A, S5t R A .
2.5 TC-MBCD BIfRFMNERYI1-20

FESEFRI— 2 =1 TC JFR 2525211 TC-
MBCD 44, H 0.1%% LA4EE-80 pH 6.8 17K
TR B S TN B AR 230 2 1000 HETREA,
14 5ty FH 32 BT I8 e B ARAIE AN BT, 4 3B T LA 900 mL
0.1%F 111 5405-80 pH 6.8 FI/KIETBUAA BT HAR
o, HIHE TR B ACh, WEIRE (37.020.1)

Fig.4 SEM images of TC (A), MBCD (B) and TC-MBCD inclusion complex (C)

C, ¥ 75 v/min, BEATERIMERL, BURE S5 5N
10, 15, 30. 45. 60. 90 min & 2. 3. 4. 6. 8.

10, 12. 18ho #FKEUFE 10 mL, [F]FMnAH &) 96 2
SR A . AR 0.45 pm £ 38k
JEJE, HEREIE TC FIREIRE, THE RAREHOR
TC SR PR TERE TSN 0 4 FE RAEG, HPLC X
DAKGI, K22 HUB 25 #h 28 . TC-MBCD &2
PR R g R ILE 5. R 5 S RERW, TC NVEE
IR & — JoR R, BAZBEMR.

—
80 ./'
_—
- 601 _/:.97.40(1—60-15!)
2
E 40 o
oS /
& ’
204 -
o
n
£
0_
T T R

t/h
5 TC-MBCD SAME 0.1%2E1L5LHEE-80 pH 6.8 /7 &
IR (X +s,n=3)
Fig. 5 Drug release curve of TC-MBCD inclusion complex
in 0.1% Tween-80 pH 6.8 medium (X £ s, n=3)

#*5 TC-MBCD BEMENRPHMBRMBSHE

Table 5 Drug release fitting equation of TC-MBCD
inclusion complex in media
gt A TTHE R?
TR y=5.43t+12.23 0.889 01
— YR y=97.40 (1—e 157 0.995 86
Higuchi % y=25.38 1'2—8.81 0.977 86

2.6 Caco-2 AEEEEAR TC 5 TC-MBCD &
PO PRI T AL 2122

Caco-2 AU 7% 21d J5, HUESEAEHRT 600
Q/em? [ Transwell 5724, 156, FH4H M8 2 FH Tl
(37 C) W AT ERIFR (HBSS) Bk
3 Ik, 1t Apical flll (AP) % Basolatera fll] (BL)
iz, BEIRER TC W5 TC-MBCD £
BRI 0.5 mL 2| AP HE AL, K 1.5mL
HBSS (pH 7.4) #sIn#| BL F/E Azlict . 76 BL
AP ¥izikinrh, &R TC ¥ EL TC- MBCD
ARSI 1.5 mL 3] BL #, 34 0.5 mL
HBSS W INE] AP . ALK E 3 M TAT1L.
B 37 CEFRFATIEFE, /3 HE 120 min RHREE
WA %4 200 uL #3847 HPLC P52 . 45 R IE 6.
TC W) Papp ap—BL 55 Papp (BLoap HEHZEA
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%6 HFxE TC (20 pmol-L™) 7£ Caco-2 MRRALIZMITM  SE BN HIIREL. HKHITHHETE: 7£ Leica DMi8

Table 6

transport in Caco-2 cells

Effects of preparation on TC (20 pmol-L™)

Papp/(X 1075 cmes™)

Ff it s E
AP—BL BL—AP
TC 3.16+0.31 2.651+0.27 0.84
TC-MBCD H.&)  5.18£0.25 4.42+0.46 0.85

K (P>0.05), i TC B&kfy L 57 40 f it ml g =
BRI NS H. {2 TC 1 Papp car-pL 1H 5
Papp BL-ap 5 TC-MBCD HWEWH BEMER
(P<0.05), VEAEERH T TC Bk, M TC
TC-MBCD LAY Papp BL~AP) /Papp cap~BL> {HII7)N
F 1.5 WJLLEH TC AIREAAFAES MRS e ML TC
FARE I M 55 5 iE RN TS, e R EE
BB S S A My O BB
2.7 TC-MBCD S&YIxiM S & &Il/MERELZERN
&
HEEERER) 5 hpf MAERI5I R3] 24 LR
W, AL 20 AP, K5 B3 RACHILFI S TC
ANFEFRERE (10, 50, 100, 150, 200 pg/mL)
TC-MBCD GLEWEEH 5 AN B I FLH, &
FLINA 3 mL &, ANKRERE 2 MEFL. 1L
M BITERN 1| NGt EdE. 90T 24, 48, 72, 96
hﬁM%W%mﬁﬁﬁﬁ,ﬁ%ﬁm\%\n\%
hpf MIIRAG RFBE T 5, W2, LA LI I 72,
6mﬂ%u$xﬁwﬁalu$%ﬁmwﬁﬁ;ELaw
DMi8 T 4 EALEF T 55 5 4 4h diE 1 min

=7 TC-MBCD BEMARREREFERS

complex (X+s,n=3)

BT 4 FEALET N BT 4h BRI 0 B R
ARy ) ELAR PR 55 . &5 R WL 6 Ak 7, 45 KB TC-
MBCD &7 TC AR ERE (10, 50, 100,
150, 200 pg/mL) FFEE5EH N HIBE 5 0 50/4)) KUK 47
TR 90.0% K UL Lo F T3 A id 2 i 8 s ik 47
i, RISHRAMLLL, REFEEIRE T
TC-MBCD B&Y)5% 5 J5 I3 1 £t GF/2)) d A7
Kﬁ%ﬂziﬁﬂo

96 hpf

TC/(ug'L™)
£ 24, 48, 72, 96 hpf AfjE] S OB D & (O R ML SF
Ef%& (Xts,n=3)
Fig. 6 Representative optical images of zebrafish at 24, 48,
72 and 96 hpf time points (X £ s, n =3)
TR D &I/ RMEERER (X£s,n=3)

Table 7 Survival rate of zebra fish eggs/larvae incubated continuously at different concentrations of TC-MBCD inclusion

& 6

i 77 BN 1)/ A7 3 /%
hpf X iR 10 pg'mL™! 50 pgrmL ™! 100 pgrmL™! 150 pg'mL™! 200 pgmL™!
24 95.66+4.35 95.50+5.08 95.691+4.10 98.071+3.62 95.82+4.35 94371531
48 96.62+3.87 95.98+4.12 95.82+3.62 98.551+3.87 96.30+3.87 93.891+4.83
72 95.50+3.64 94.69+4.58 95.98+3.86 97.75+5.31 95.82+5.07 93.731+4.38
96 95.98+4.34 95.66+4.35 96.461+3.48 98.55+5.07 95.50+4.12 93.731+4.83

R 8 A4, TC-MBCD WAYIAIF R EHKE
(10, 50, 100, 150, 200 ug/mL) FFEEHEE T HIBE
I fr G/ 4)) B ) 2R AR AL 28 B AR A 38 BLAE 200
pg/mL PIREIRE T, 372, 96 hpf [FIF{LERF1Y
AL 86.70%A1 85.08%. Kf FTAFUEAL 2 ) B
AT, RIS IRAAALL, A ER

F£ N TC-MBCD &40 & Ja B3 8 5N/ %)) UK
LRI BT E R

9 GRRY, AT OREIR T ST
SN, RIS XTRRAMLL, ANFEBEEKRE T TC-
MBCD &5 8 Ja 1 BE 5 o 0 5 /40 ) O R TG
BEMER,
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# 8 TC-MBCD BEMAERERERFLENTE THRIDEIN/LHTLE (Xts,n=3)

Table 8 Hatchability of zebra fish eggs/larvae incubated continuously at different concentrations of TC-MBCD inclusion

complex (X+s,n=3)

555 6 BN TE)/ L%
hpf X et 10 pg'mL™! 50 ugmL™! 100 pg-mL™! 150 pgrmL™! 200 pg-mL™!
72 93.98+2.12 92.75+1.63 93.081+1.68 96.301+3.50 96.141+4.45 86.70+1.87
96 94.1442.09 92.5942.58 92.594+1.39 94.91+4.42 95.991+3.47 85.08 £0.53

&9 TC-MBCD BAMATERERERFENE THRDE
BU/EHRAIDE (Xts,n=3)

Table 9 Heart rate of zebra fish eggs/larvae continuously
incubated at different concentrations of TC-MBCD inclusion

complex (X+s,n=3)

2 53] FREWRE/ (ngmL ™) OEF/(Kmin )
xof R - 166.54+17.89
TC-MPCD H.&%) 10 176.70+14.13

50 175.96+9.36
100 181.91+14.54
150 173.23+11.90
200 174.72+23.83

2 BRIk, BARTE 200 pg/mL JF EIK R TC-
MBCD £ &4 B 5y f 1 740 36 7= A — e AR B 5
M), 10 JH X RE - VR i 110 73 AR o 28 () S M A 55 o
(EEAT IS B 3 A Bl B M Bl X 22 A R R B = K
MRMERE T, AR TC i, BV E
W F2 A 4E 200 pg/mL PA .

2.8 CCKS8:EMZE TC 5 TC-MBCD B &894k 5h
B EE

& 10%64- 7% () DMEM 15953, £ 37 °C..
TR . & 5% CO: MRFFRFA TR 4T1 4.
OSBRI A KRAS RAFIT 4T1 4008 (FLIRE
4R, H 0.25% M0 A5 K 4T1 4iii
BAhE) 96 LA, AL 7000 ANIAD. Zid TS
e NN TC JEORHZG R EE N 0. 504 100+ 200+
300. 400. 500 umol/L F1 TC-MPBCD 1, &7k
JEJ9 (LA TC ) 0. 25, 50, 100 200. 300. 400
umol/L, VIAALERHJAHMI YRR . 55 2 K, RIEZ
VIR AN 40H % 12 20, SEHS A HRIR
FEZIIRE TR, dRaRii R . MRIREE 6 NEE
AT, 4bFE 48 h fE3E4T CCKS arill, R[I#%-2H 40
FERGIN A 8] g by, AL 10 pL CCKS ¥k, 4k4t
f£37 C. 5% COr $5 7248597 3 he 1%#F 450 nm
WA, FEMgARAGE EE & ALBOCE (4D fH, idsk

#EH . A GraphPad Prism 4] Dose-response-
inhibition 3 THEAS H 25400 4H i 1) 2 B BRIk
FE (ICs0), Z5FIE 7. 258K, TC K25k 5
W FESE R L M A A 2 N I, HL R B B
FEMR MM . AEARIR I (<200 pmol/L) AL&H1 55
K254 LE R M A7 VS oA ZE AN K . TR mR R (=200
umol/L) ZHMIAEVE XM GBI /N THEE 2. &
GraphPad Prism #fFiHE, JERIZGX0T 4T1 40 1)
ICs0=1356.0 umol/L, & ¥HlFI%; 4T1 4 fa i)
IC50=283.5 pmol/L, #i#] TC W& TC JFkIZ
S%of P e 240 A S R P 4 o

150 1 -
§ 100 -
=
=
= 50- -
0 T T 1 T T T T 1
0 200 400 600 0 200 400

TC/(umol-L™")
E 7 TC5 TC-MBCD BE¥MANEIRE THMEMEEMTIXE
(Xts,n=6)
Fig. 7 Cytotoxicity test of TC and TC-MBCD inclusion

complex at different concentrations (X £ S, n =6)

29 ##RHEA MCF-7 ME#ERR TC 5 TC-
MBCD B &R AR AEE M

29.1 M H SRR SRR IR R
(22+2) g PREFETRIERIIZMG T, B
KRG, BXEAEK B 0.1 mL MCF-7 4i &
W C1X 107 ZHH/mL) $Fh 2R R A I T
BN MR . Y TS MR AR R A RIA ] 60 mm?
i, B NRBENL N 3 4 (n=6): XHIR4. TC 41.
TC-MBCD 4.

29.2 $Zj53yy  XTHE4. TC 4481 TC-MBCD £
GV HICL 0.9% R, R ) TC (& 50 mg/kg
TC 1) 0.5%F2 N3 LA 4E WD A1 TC-MBCD

TC-MBCD/(umol-L™")
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BAEY) FH2AT 50 mg/kg 1) TC) & ig WA 1 R
B 12 K, BR 1 IR. MR bSOl &,
HAESE 1. 34 5. 7 9. 114 13 RIME/N IS
A FFIAT G 0T FESEIREE RS, Xshd
St 2 SRACIE R R, et R AR,
Jib IR R AR P 6 o SR i X R kAT T ARG AN 4T
(HE) Hta DLvPAli s BEARAE,

293 R B8 &KW, TC M TC-MBCD &
V¥ IR R I IRI TR, FES A S, fERE
I IRSE. 5 TC ¥RIT AL, TC-MBCD B&WiRIT
JE PRI HE Yt om0 8] (] B8 K, H4URAE
Whn. YEI7 2 B AARRR - Tl g2k an 1 9 s . Sxt
MRZHAHEL, PIEAHIFGR &/ TC 1 TC-MBCD &4
), TC-MBCD G&YHIHIHI 2K 33.71%, m&T
TC (16.86%), TC-MBCD GL&YHE58 T TC [T/
JRER (P<0.05).

TC-MBCD H.&%)

e T TC
& 8 HE 3T EsEE

Fig. 8 HE staining for antitumor activity

400 7 - XHHE
- TC
300 4 ~@= TC-MBCD W&

200

i g A A mm®

100

t/d

5 TC HLh#: "P<0.05
“P <0.05 vs TC group

B9 TC-MBCD S&47E MCF-7 FEIRE chpginfE{E R
(X£ts,n=06)
Fig. 9 Anticancer effect of TC-MBCD inclusion complex in
McF-7 tumor model (X £ s, n =6)
3 g

AWFFECEL T a- WA B-PRRIHG < y-RRIHG
MBCD. F£PEE-B-AMIEXS TC HIHGERCR, K
WA MBCD X TC HISGVARCR R, HoAt 4 FhIAH)]
P VA ORI MRS 5 7 VA WA K I
HEEVEL WEERE. W IRTIRIE. BB TRESE, %

JEF] TC-MBCD W 5 T/KMIMFEENE, LFEA K

THRILHI% TC-MBCD;  H A F S5 K I MBCD HI

BOC, UARENR, A RBIK, TC MEs

ks, ERERT 60 CRAEEGFREMANE,

BAEM KT 150 min J58&F K0T, HANA

DU FE RN B A& R A R 2 R Box-

Behnken M N7 125 0406 H B 360 & 2% 1 R EE

33%, FFHRAE 60 'C, HiFERIE 120 min.
ARSI R SEM IS A IEGHIE T TC-MBCD

AV, K Caco-2 AT T TC 5

TC-MBCD HIRSNE ML, RO G PRE et TC

IR PRSP AR, TC HE &R

T TC MIEMREIF A —EMERAEH, B2

PRI . IR A SV YA THALTE )

Beibr T SR BT MNY HOE A Rk, b5

T AT AR K f T R X A B F) B A RV AT B

Iy B HAERI R, H H AT RR B o DL

REER R, JEE it — 0T R TC-MBCD 454 A1

28 R GVERT T LA WA 6 &6 TC ZEWA

FEE IR
FREAAR A MCF-7 i i A s B, 5 TC Ji

BHGAAEL, TC WA A BT R 24 31 1 2 4

58, X AT REAE BT IR B S VIR I AN 2R

fern  TC HIZEYIA A BE T EL. 1T CCK-8 fariidk

HOTERAE, H CCK-8 XA AR AR AN, Al R

R v B B AT, SO AU T CCK8 Al -

PRAMFLIRRE 4T 1 40 B AEG R W] TC B &ML TC

JEURFZ 0] L e A A SE SR KRR o SR

fata G/ENIG R BRI AL, TC-MBCD B &% Bt

S LR B SRR A S AR LR

M, KRGS Z eI

FBAHR AN FERARALA R
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