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1 SEIGE Y

1.1 RXFI5EE

JURFR (LU 95% , AR EALT) ) ; TPMa( Hf™) ; FERME(A. R 9, [P EEZER A
A BEERREN(A. R, JARVEEALT) ) 5 286Ukt PI( SE[E Sigma /A F]) ; Hep G2 &40 ([
PR AT 58 i it ) 5 el i & 4o 36 F Sigma 24 7] 7™ .

Millipore H1 BB 4lIK 48 (26 [ Millipore 23 F) ) 5 QT-58A 4 fE 5 ARG M A (b ¥ SRR 0 B AL 20
Al) ; Agilent 1100 A= SR (8 1A ( SE [ Agilent A F]) 3 Genesysz BV 7b-1] WA G BE T ( 9L [E Wa-
teir 22 F)) 3 XL-30 P88 F1 48 #8455 (fF 22 Philips-FEI 22 5] ) ; JERM-2010 %135 5 Hi 85 ( H AW PRk &
)5 BX41 585% W48 (25 [ Nikon 23 7)) ; EPICS-XL %% 2 40 04X ( 26 [ Coulter 23 7)) ; Labconco
Fezzne 18 FZRTHL( 3E [ Labconco 24 F]) 3 RF-301 F5& 43661 ( HAS Shimadzu 23] ) .

1.2 FZEBEMNGH &

TPMn £ 55 il #6 S MEOSCHR 4 ] ik i AT
1.3 FESEMER I IEHNE

FERAFKEL 1 mg TPMn B, A 1 mL —H WA, #7537 BhE 3 min, B0 (F£3 10000
r/min) 5 min. B F 2R 10 mL 20 B, FARES 50 95% 1 £ B F B %2 20 (0. 1
mg/mL) .

ME S (1) BRI 340 nm, F9H57E Bl 240 ~ 340 nm; 5K 380 nm, 9476 H 360 ~ 540
nm; WORBEAETE 3 nm, KETFEEETE S nm. (2) AP 430 nm, FIHETER 340 ~ 460 nm; AT K
490 nm, FHITEE 460 ~560 nm; B PELETE 3 nm, REIPEETE S nm. i IR S BB T,

1.4 FSE-TRERBKA T &

BLO. 1 g FERBEET 100 mL ARFU BN 1% MBEFRE T, K5 8 mg TPMn B T 1 mL —H LK
v, PR, MK ER R 10 mL(8 x 102 we/mL). ¥ FIRPFIA R AERAR IR S, Btk
10 min J5HEAT B A 20 8. HE R ZE S8 0 50 mL B 4050k 0. 1% 192 BB IR B W (7 3 20
mL/h) , RGN, HHET 4 CokA TR, EAMKH (1000 v/min) 2.0 772, WEE TPMn-72 R BE
Bk, T 48 TP-7E RBERIER.

1.5 ZEZE-F=EEREKIE R EZFRENE

W E 12 h (9 TPMn-5c SOk B A 10 K 9B HT4SY, B T pH =4. 6 (19 NaAc-HAc S
R, BT S b BRI AALE A TPMn-72 B MER B MBS T3 A L, R T AT, JF
FAHE R, 7E99 BN N WSS TPMn-5¢ SEBHMOR A9 25 1430 A L. BF TPMn-7¢ BB (k= b ik
BESh B AR ER M L, RS BT S S B TR S A A AR AE L. K TPMn-5% B b
TUCRRAE T B S TR TR LA T T, TS MR S PR, ARAS IV ARRE . B RE S U0 L
HZW S5, e T WA NSRRI, e Rz,

1.6 FSE-TRBEREKEHENNE
1.6.1 #FREw &N & BCRISFRIRERY TPMn FRUERS TR, H RP-HPLC %405 52 it 704 TPMn, Jf
LHIARE T AERNZR. (3 4. KFIHE ODS-C i 35 A, 4.6 mm x 250 mm (5 pm i. d.); Fahh
TFA-H,0 FIH,0-CH,OH i — ek EEVEIA R, CH, OH/H,0 ( &% i /3% 4 0.003% fy TFA, pH =
3.5), PRFHIE 13:87(10 min ), 20:80(5 min), 35:65(20 min), 75:25(20 min) , 85:15(5 min) , 90: 10
(5 min), 100:1(5 min). 7 1.0 mL/min, A& 28 °C, KK 278 nm, #EFEE 20 pL.
1.6.2 @HFWNE SWICHR[13] 7%, Bidl 10 mL TPMn %7 (800 wg/mL) , 2% ik 1.4 5
il 25 TPMn-7e MoK, K7 B ROK B A 70184 10000 Da HiEAT4E T, IF7E NaAc-HAc
(pH =4. 6) Z P BT 5 h. HEBFRET 50 XE.08 T, IR B OMW4 0k 48 10 h, FHERE
FERT 250 mL FEMP. EHRP-HPLCE/ B 5 E AN TPMn &8, BRIEAL

2 = TPMn A RS - BT IEE TPMn 7
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R ROk
fER = (R /TPMn FEALE) x 100%
1.7 E5B(4) - SREHEKERE TP M3hh$5diE

FRIBCTP #1 TPMn 4% 0. 1 g, 435I TPMn-5E SAEHOR AN TP-Se B WORAE S, IXFEM 0BT | B
O FF LR ORISR DUTE Ok S5 B85, SR 0. 1 mol/L Na,PO,-Na, HPO, ( pH =7. 2) fE N RS I
FEVURERHER T4 I 20 mL 0. 1 mol/L NayPO,-Na,HPO, 2R, B FHEIR 1 FEH I TR SN, 5 H]
LTI HOR W TP-5E MR TPMn-S JBH MR TR TP A TPMn (030 J % AR . Wt K
278 nm.

1.8 FZEHE-ZREMKESHEARAT

181 MR EE ST AR S OO 407 T AR 48 b, I ke
(7 HERE . TP, TPMn Al TPMn-5¢ SMEMERZY 5. Xt BRADRIAL BRAL 45 55 f 1) DMSO, ARG IR %143
FHALL.

1.8.2  JFJE 4 Mo 8 o oA B Rt A 307 s AR L 8 1%

PBS ZZ i Y FC il : K 8.0 g NaCl, 0.2 g KCI, 3.4 g Na,HPO, - 12H,0 £10. 2 ¢ KH,PO, ¥ T 800
mL XGEKF, EAZE 1000 mL, 505, SEKE, T4 CHRAEEH.

B 800 0. 25% IR UG PCH] . FRIUBRER FIE 0.5 ¢, ¥ T 200 mL PBS ZZ o, i pH 2
7.2 ~7.4, H10.22 pm WALUERE UE BRI URBR T, 404, T -20 CARAT.

FRERNZ TR 4 d (T TPMn-EBBEBOR T TPMn SERRER0) 5, %L F SR AT T AT (1)
BT 53 K00 0. 25 % 1B A 40 I T 15 3R B e T LS 4 JHOEL T, LA 2000 1/ min (103 8.0 5 min,
G (2) AR Ca o Mg 1) PBS HARMINEYS 2 U0, HHERAIILAANE, (3) JTZ9500 plL A PBS T
YL, 1S mL ¥ LB, T4 CRALRG (4) HS x 10N 15 ml BRLEH, L2000 o/ min Y
HORBLL 5 min, FEAEE; (5) WEBEUIRE, FIS mL PBS WPk 2 ¥k, JH 800 wl i PBS HA 4N HITE,
(6) FILA 100 L 10 x PR, #%IAT: (7) MILA 100 L #HLH0 RNA R A, JR5IA], 37 CH
# 30 min; (8) BEFIVEALNNIALSIHT TPMn-5S BT SR 40 I %

2 ZR5itE

2.1 FEEE-=EERCRAIR S

Wi R AN S K, TP 1 TPMn ¥ B DEGERE. TP Il TPMn Z58 BEHCKR IS, 15 s 5%
K UL A, HorP R TR B K23 9009 A =430 nm Al A, =494 nm. TP FIZ: TPM-52 R4/
WLE T, HACKk R R IR 1(A) ], B 1(B) & TPMn-5¢ B RHCKRIZOE . AT LA
H, FERMEEESL TPMn, FHIE M T HOGHMER. X EEER I EARATE 1.0 ~5. 0 um Z[A], 4346 R LA

300 F (4)

200

L 1 | | 1 1
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Fig.1 Fluorescence spectra of tea polyphenol manganese loaded on a chitosan microparticles(A) and
fluorescen microscopy image of TPMn-chitosan microparticles(B)

a. Excited spectrum; b. emission spectrum.
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TPMn-7e RMEHCKRL > FIES E 2(A) ]. FILLEH, FERME(SM5%) BHLS A MESE TPMn(ZHL) ,
X—SEEGAE R 1 R AW 4. 18 2(B) J& TPMn-52 O R RS BB IR A, AT RIE Y,
KB FHBEZH1.0 ~5.0 pm, HRFEHEXNG AL GE 1AL X—HE U, 7R
S T —EHEE R TPMn, FFIE R EE N 1.0 ~5. 0 pm AR

Fig.2 Photographs of tea polyphenol manganese loaded on a chitosan microparticles observed with

both transmission( A) and scanning electron microscopes(B)
2.2 FEHE-ZREMRKNERESHEESR
AERFZITH R TG SN RORR UM R —, THE SR AN s
Yy. EI3(A)> TPMn [y RP-HPLC 43 &5 (435 (€], LA HPLC 2052 0 mi B[ e 3 (A) g 1], &0l
TPMn-5¢ RBEHOK ORI EL 2R 68% .
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Fig.3 RP-HPLC map for purifying tea polyphenol manganese( A) and Kinetic complete process of
controlling and releasing tea polyphenol manganese(B)
a. TP; b. TPMn.

SLEGLERFIA ) TP A1 TPMn 78 P 278 nm Ab 7 AR IR A s, WAL 32 55 TP e J3EE RO}y
R, SEBEEWETC. B 3(B) & TPMn-5¢ R HORRR TPMn B4 #2, B 3(B) Hal LIE i,
TP-5¢ M AR TP F1 TPMn-78 ORI TPMn (3 2 G B A /N5 51, HoffE 4 h
W, TP-5 ORI TP (5 MY 95% . TPMn-5¢ BB MOKRLBE I TPMn (935 28 0] 43 Ay b Frig:
HIVEL. 154 h N, KR TPMn (5 B 1 80% |, J&@ T-HRa BB, HiAx 209% LA S5 18 () 3 5
B, ATE 44 b, B TIEEBE . AW, WIE ORI EoR H—E s RERE ), Hodp TP R
BEGCKRBLREIL TP 3% 5 F TPMn-s2 RBE ORI BGA %, HNE Y B 58 TP AR 1, M LA
il TPMn-5¢ A OKRLAT IR 7 25 P24t TR AR 4.
2.3 F T REERORRLIE SR AR T

WA VF 2T GBS 70 SRR A LA 2 K25 1 0 99 K R BOoR R A 258 Ay 3HLAEL A 0
B, RIRHE BT e b L HAT AW B A HS IR A TR, FFRECGENLURR g e, & H)
oA R TSI A DNA S AN TR], AAITTZE & B9 YR AR, 4 & 399 v] 43
Go/G,, SHI G,/M M, 7€ G,/G, Bl A4l ki o AR T2 5 IR Er, w15 R 259175 = s 4 il
JHT B AIRE S I AR bR

&l 4 J2& TPMn-7% RBEROKR RIS IR AN R T A i R A I . (&1 4 (A) 270 RO T T8 200 if )
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TR, rTLAAE I, e R EA A SRR e, T %N 5.88% , HA—EM
PURAEA, X —IG 5H0 ANRPF S IRIEMRISEL. [ 4 (B) J& TP 75 5 1F 9 40 4 1= % 7 =X 41 i 121 33
HANMFT 3 6. 16% , B T50ME, A7 RBER TP 175 5 - 40 MO8 T i e 0 A R A A Y
TP 55 By 20 M T O BE 7 AN R I B A T TPMn. K1 4(C) J& TPMn B 34755 A 40 M08 T At i = 4
MOEE , AR T30 13.56% , W 7 8RN TP 3T 1 4%, RARE A MLER A AT TPMn B
B T AR AR AR K R RE T, HAUIPRE RO B G, K 4(D) & TPMn-72 MR 5 e
AT A R R A TR 15, 16% , W& T TPMn, {H IR 75 B BEHI TPMn 43 5115
SR A T SR (5. 88% +13.56% =19.04% ). HEMAEN . (1) 588 EE MoK KL Y TPMn
A ATREA e R, Hrh/EE 43R B 10 TPMn eIk gt — 22 R T15 S @ A g8 . (A2 TPMn-
FERMEHOK R 27 B TPMn BRI, HSCEEPUIMREACR W WA ; (2) TPMn-72 RBEROK KL AE 5]
T TPMn F17E FMES S 40 M08 T SR DI, BOASH TPMn-52 B IOR KA 3 T & e 5 B e
JIE B 25 R AT e, WPRZOK R T It IA YT, AR SRR B i 2
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Fig.4 Apotosis rate of liver cancer cell by tea polyphenol manganese loaded on a chitosan microparticles
(A) Chitosan, apoptosis rate; 5.88% ; (B) TP, apoptosis rate; 6.16% ; ( C) microparticles of TP, apoptosis rate: 13.56% ;
(D) microparticles of TPMn- loaded on a Chitosan, apoptosis rate; 15.61% .
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Preparation, Release-control and Cell Apoptosis of Liver
Cancer in the Tea Polyphenol Manganese Loaded
on a Chitosan Microparticles

HUANG He-Ning'? | LI Cheng', XIE Li-Sheng', HUANG He-Qing'*"
(1. The Key Laboratory of MOE for Cell Biology and Tumor Cell Engineering of Ministry of Education,
School of Life Sciences, Xiamen University, Xiamen 361005, China;
2. Department of Chemical and Biological Engineering, College of Sanming, Sanming 365004, China;
3. State Key Laboratory of Physical Chemistry of Solid Surface, Key Laboratory for Chemical Biology of Fujian
Province, College of Chemistry & Chemical Engineering, Xiamen University, Xiamen 361005, China)

Abstract The chitosan as a wrapping material was selected to prepare a microparticles of tea polyphenol man-
ganese-chitosan( TPMn) . Fluorescence characteristics of TPMn-chitosan microparticles was revealed by fluo-
rescence microscopy. Size and distribution orderliness of TPMn-chitosan microparticles was further approved
by the scanning electron microscopy and the transmission electron microscopy, respectively. The envelopment
ratio of TPMn-chitosan microparticles was calculated to be 68% by RE-HPLC approach, which is in
accordance with the ratio request of release-controlled drug at the micron level of microparticles. The results of
kinetic studies show that two chitosan microparticles loaded on both tea polyphenol (TP) and TPMn, respec-
tively, have capacity for controlling-release TP for exceeding 40 h, but this rate in TP microparticles was
somewhat quicker than that of TPMn microparticles. Even so, both miscroparticles have capacity for inducing
cells of liver cancer apoptosis, but this apoptosis rate by TPMn-chitosan microparticles was somewhat higher
than that by TP-chitosan microparticles. The experimental results prove that the TPMn-chitosan microparticles
was propitious to release and control TPMn for enhancing the apoptosis rate of tumour cell induced. TPMn-chi-
tosan microparticles would have a potential for developing a new injecting drug for antitumor.

Keywords TPMn-chitosan microparticles; Characteristics of physical chemistry; Controlling-release; Cell of
liver cancer; Apotosis
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