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Effects of theaflavin-loaded nanoparticles by inhalation

on MUCS5AC of inflammation airway

Wu Haiqiao ,Feng Xia,Pen Wenhong
(Department of Respiratory Medicine ,Chongging Traditional Chinese Medicine Hospital)
[ Abstract ]Objective : To investigate the effects of theaflavin~loaded poly lactic—co-glycolic acid (PLGA) nanoparticles by high
frequency aerosol inhalation on MUCS5AC of inflammatory airway. Methods : Theaflavin—loaded PLGA nanoparticles were prepared by
improved methods. The diameter of nanoparticles was detected ; entrapment rate and drug-loading were determined;in vitro release
test was conducted. SD rats were divided into control group(group A,n=8),cigarette inhaling group(group B,n=8),and intervention
group (group C,n=8). All the rats were sacrificed on the 30th day and samples were obtained. MUCSAC mRNA in each group was
examined by RT-PCR. Changes in protein expression of MUCSAC were observed by ELISA. Changes of MUC in airway were
compared by histochemistry. The data were analyzed with SPSS 12.0 sofiware. Results ; Theaflavin~loaded PLGA nanoparticles
prepared by improved methods were stable in property, uniform in size with an average of (108.24 +2.86) nm,and suitable for
nebulized inhalation. Both MUC5AC mRNA and protein expression in cigarette inhaling group increased obviously and there were
significant differences compared with those of control group(P=0.000). But after the administration of theaflavin-loaded PLGA
nanoparticles , all the indexes decreased obviously compared with those in cigarette inhaled group (P=0.001),and RT-PCR for
MUCSAC mRNA expression showed similar electrophoresis results. Besides,histochemistry also indicated that after high frequency
nebulized inhalation of theaflavin~loaded PLGA nanoparticles, MUC expression of the airway decreased significantly. Conclusion ;
Theaflavin-loaded PLGA nanoparticles prepared by improved methods are stable in property, uniform in size,which by high frequency
nebulized inhalation ,can inhibit the high secretion of MUC5AC in inflammatory airway. It provides a new way to the exploitation and
application of theaflavin.
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B RERIE R FBECC BN 12 R
P95 (chronic obstructive pulmonary diseases, COPD)
LI R H DL IR R GUB iR R e BARR , KB
HAE RN B S IE bR, R TR SR B AR A
M BERET RRERRE A SF B8, B T W R
W IR, SRS E , B#HE MR COPD &K
Mo HILAT I, SOEB A2 COPDRY
PERERRY, MSUERE S I R R BB ER
M ERERY, RSERIRMMEY PRI — &
I EERAL & YR AR ER A B BT RN, H
P ANAFPRRWRER, HAEY S 2R, H
RAREME, B>, MALRESFLBRAMS, H
BRERIBR-ZEIBRERYAARFMBA
RSN} A B AR TE A MR VRS A U S

1 #MHEE5FH*®

1.1 FEmabH
L1l 25%  BEE(TFs)frdEs il 8 8Lk LY ARG
FRA T (P2 fftt5 . TF40-080118H) , 5 40% , 5 I B BLRE
TS B ik BATIREE 2 A 80% LA I, BL&h FR G i
KRS HAGRE SIS T8, vkF -20 CIRGE& M. U LHTER
KFEFREFHE,
.12 &/ ADNEHAFEE SAC(mucoprotein SAC, MUC
SAC) H T [EHA (2 E CHEMICON 2 /) ; FITC FRiCHIEH
B IgG; RNA #HRi57 & (FASTAGEN-RNAFAST200, 1§ %
FEEYIEARGRAF ) ; ¥R - R A8 R M (RT-PCR)iR
7 & (TaKaRa RNA PCR R#EFAY THRARAR);FEA
SAC.GAPDH 5\ RERA YT EE AR A, HKY
1 188(fE[E BASF 2 8]); PLCA(IURE EYF st R fir 75/
25,MW 20 000) ; JATR( LB HAEM R R AR, B8 ST
& 3 500) , HANE N E= e, ,

HIEH SD KRB, KRR 250~280 g, BB R ERI k25t
WM PO AT EAUKIIR YIRS,
12 £®F%
121 FERAR-BREZBRERDIKRN BB A &
FEFFREUTF 15 mg #1 PLGA 100 mg I FHE-Z B (3:1)1R
G 15 ml B EZ BBV A BURE UM 188 BTk
FELHIR 19 BB 7K AR (30 ml) , KB HLAHIRE I Z K AR
o, TR AR SR 10 min, [HIBIHFET (500 vmin) , JEREE
FYLER, IR E AR R
1.22 MRS RRAESN BIORPIRERFEBEEHT
LB E 15 min 5REKR T, BRI 2%8 8 BRVA MR
fH 3 min, HAREET, B F BN AREILA (LA,
RGO R R AKBRIY  RE RN, KN RS

5, BAUKRBIREBE, /K8, B EE TR E , REsS
BT AR 91 KORL I - HPRI42 4 (108.24 + 2.86) nm, Hi#AT4
B#(72.31 £ 1.18)% FRZGENE (4.12 £ 0.16) % LA 5M
BORE ., FLHBES R IFNERER, HREShY LK
RE T HR,

B 1 TF-PLGA @ RiES R (50 000% )
Fig.1 TEM photograph of theaflavins-loaded PLGA
nanoparticles { 50 000 x )

123 LW E Hie KRB R 34,84 81,
O A A H) AT 5 ml EBEEKEHELRA 2 WA
QOFMBRAL (B H) K KXREFREN, BX 6 h, H/
10 MBME@IRIIE) , %% 30 ;T HAEC 4)  EF AR
ANHAEHE RS TR ERILBR-ZEZBRILRYAKRE L
W 5 ml BAREALIA 2 ¥R/,

Bl K BRITEEL 30 KA 10%K 5 @8 2 ml FRERALSE
HEBHRA
1.2.4 ELISA &l 325 & I # %% (bronchoalveolar lavage
fluid, BALF) 2 MUCSAC & & ZEHRREKBEKESIXH
KA T, A4 CH BAL WS OHEFT e %,
IR 2 ml, 36 3 K, WHAEBALF 29 5 ml, 2 3 000 vmin B4
15 min, BUEFHBIET-70 CHKA PR, 458 BALF L7
1% 0.1 ml HHEEIRAR 4 Cid, & | o4 MEHEEE
PBS(0.01% mol/L)-Tween 20(0.05% ) ZiE 35 1 h,1:500 #
BR/NBPL R R SIE MUCSAC 345 100 w1, 37 CHEF 1 h,
1:1 000 FEREHIBART E MBS 1T EHLR, 1gG 100 ul,37 C
MEE 1 h, EYEH100 ul,37 CREE 15 min BEZIFRMN, F
492 nm AN % S BE (absorbance, A)VEAE N MUC & B A948%
B,
1.2.5 RT-PCR RS EMHAF MUCSACmRNA S8 B
KBEET 12 RAETFRAERRRARA,, RA Trizol H:4-51
RIS HSNYHL S RNA, 2 13RIk 52 , Tl
RNA 7E 260 nm F1 280 nm B A 18, BERH Aggmf Assonn ECIEIIA
F 1.6~1.8, 1R 260 nm ) A (EXFEG Y B RNA W16 &,
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DIER, RS ST, S — 2 R S
BIIMEY, MUCSAC BSEFRE 7 WY Z—,
HERETEMEER RSB ERY,
AL E R ERLR-ZE IR
ZARAIH &, TES RAE BN TEHE
BREHABRSEFES A WER WEKXRKE
MUCSAC B2 4L, BITHAEER . SHRATEHE
OB 25 03K SR I RRET AR R SRS AT 425 Y
W BE RIS REAR MK 2GR BT . T FEALR AL 2451
GURRIT F , REAYTRIBA N T ER/ B YK
RLE AT B ARIAE , ARSI & i
YRR EPRLARS, ABFFAE BY B4R AL4S , AT fRIE
8% BALIRIERAZ/NT 5 pm, FERAERN 2 um,
HYIR NGRS AR,

KERRPUORPNERESY, R
IR B ERA RFMita AyihE Bk E fh
FEIP R A e R B RN R Y B
BB A IR Y, 258 R A PRI Mok i
BERI DA, WY LATR B FIYE Y7 O I <998 | 18 B IOLE
BRACUHZEEL | iR 4050 , O SRR 3F B o 2 28
FURAA LT HEERTILFRRD, BHh,5H
X RIE A SR e Rt A EEAE A TR B
MRS B =4 A F A, e W
S ABERRGEEY, BN R M EE T MH EGFR
WG H IR (B RETF-«B RSN E
H 1 %), EGFR (5 5 S BB ESEHRS
A3 IR 15 S8 BE, SE T B HO B S S it B
W,

AP R A TF-PLCA GKRN BB A THIE,
BT A 4 2R Fh MUCSAC EH & 8L K MUCSAC
mRNA ZE& ARk, WEHALHL , RT-PCR
ZERBR AR SR RS MUCSAC mRNA
TR BAAEE BEE, FF ELISA diG 2]
MUCSAC EH & BHM SR, F TF-PLGA 44
RAERE R H R R VEHZ BN E A
#il ,MUCSAC ZEH & B L) MUCSACmRNA ¥ 5B &
T, TEHRR PAS et i AL BIAH R AR 1K,
IEE TR SE TF-PLGA AR5 (LI A T BE 2 4
BFHSE MUCSAC SR A—EER, HEALE

WRATT R FATH), R B/, fEF B, B
id PLGA #RPLESIEERA N RN, €5
THERIZEE,

FEREARBEDEERN—F, ALY
FRRER BIE RN, SERUESE T HAE R
W EEHEEER, 8 RFHRA TF-
PLGA FKALE 23842 , A A B R a9 & R A
RO THEER ., HIEN—MRENZY,NAT
Bl AR ST SIE R AR 5 - B 8L COPD 4
W IBIR AR,
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