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Study on Toxicological Effects of Desert Dust and Desert Lung
Syndrome in Northwest Area of China

Abstract

Objectives:1. Sand dust pollution, which caused by sandstorms and
floating dust weather, is important environmental problems in northwest
China. The health impact on sand dust has been attracted wide attention.
The short-term health problems has been researched in many current
studies, but the literature on long-term chronic effects, particularly lung
damage induced by sand dust, is infrequent. Hetian city of Xinjiang
Province and Mingin County of Gansu Province are the birthplace of dust
storms in Northwest China. In order to explore risk of pneumoconiosis
induced by the desert dust, the free silica content,dispersity and soluble
chemical constituents in sand dust were analysesed; And the toxicity of
pulmonary macrophage and lung fibroblasts in vitro experiments induced
by desert dust were studied. 2.In order to preliminary understand
hazardous of desert lung syndrome,the suspected tuberculosis patients in
these area of sandstorm-damage was screened .

Methods :Desert dust and Atmospheric dust(falldust) were collected
in Hitian city,Minqin county,Zhongwei city,Lanzhou city when sand-dust
storm befallen. Free crystalline silica,particle size ratio and water-soluble
componets were analyzed according to GB5748—1985. AMs were
cultured by different concentrations of desert dust and SiO, respectively.
AMs of the control group were cultured by normal DMEM culture
medium. After 24 hours exposure,collect cells the supernatant of culture
media and measure MDA content, GSH-Px activity, LDH activity and
TGF-81 content. Rat PFBs were cultured with collected culture media of

Ams. After 24 hours exposure, cells the supernatant of culture media
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were collected. Survival rate and hydroxyproline of PFBs were measured.
2. According to the diagnostic criteria of pneumoconiosis (GB5906-1997),
777 cases who are suspected tuberculosis patients in Yumen CDC in
2005~2007 were analyzed by X-ray diagnosis and classification.

Results: 1.Experimental result of toxicology. (1)The rate of SiO,(F)
component was over 50% in original sand,the rate of SiO,(F) component
was from 17.36% to 48.09% in the falldust of sand-dust storm,the falldust
belongs to crystal dust. The inhaleble particle (particles with amedian
diameter of 0.5-10um)ratio was from 63.3% to 84.1%. The water-soluble
componets concentration increased as sand-dust storme moving. CI,
SO,”*and NO; content was from 220ug/g, 870ug/g and 230ug/g of
Hetian to 980ug/g, 5400ug/g and 1400ug/g of Lanzhou(P<<0.01). (2)
Compared with the control group, survival rate of Ams was significant
lower in 400,800,1600ug/ml desert dust groups of Hetian and
100,200,400,800,1600ug/m!l groups of Mingin(P<<0.05). (3)Compared
with the control group, the content of MDA , GSH-Px activity and
TGF-8; content in 200 and 400ug/ml desert dust groups of HeTian and
MinQin was significant higher(P<<0.05), while the activity of LDH in
100,200 and 400ug/ml groups of desert dust and SiO, group was
significant higher(P<<0.01). (4)Compared with the control group, with
the increasing concentration of Ams cells the supernatant of culture media
of desert dust of Mingin and Hetian,survival rate and droxyproline of
PFBs was significant higher in 400ug/ml desert dust(P<<0.01). 2.Results
of desert lung syndrome survey: Desert lung syndrome is 107 cases from
2005 to 2007 suspected tuberculosis patients,the combined rate is over
10%. The average age is 59.4 years old, male is 53 cases and female is 64
cases. In 107 cases of Desert lung syndrome, [ and I * Phase is 52 cases,
Iland I1*, 11l Phase is 3 cases. The prevalence of desert lung syndrome
combined tuberculosis is 72.9%. X-ray findings indicate: p, q cpacities is

higher proportion than others,which is 70.3%. Irregular s,t and u cpacities
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is less proportion.

Conclusion: There is high free silica content. high dispersity in
sandstorms dust,which may lead to pulmonary fibrosis.The potential
hazard of sandstorm will increase because the sandstorm dust can bring a
number of air pollutants with floating and migration of sandstorm
increase potentially harmful. Desert dust of HeTian and MinQin appears
toxicity to Ams,enhances Lipid Peroxidation and releases Fibrosis factor
TGF-B,. PFBs and collagen is creased when desert dust concentration is
higher. The prevalence rate of desert lung syndrome combined
tuberculosis is higher in the origin of sandstorm and we infer to there is
higher prevalence rate of desert lung syndrome, which is related to

tuberculosis.

Keywords: air pollution; sand-dust; pneumonoconiosis; desert lung

syndrome; pulmonary macrophag; lung fibroblast
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M. BB, AN, RERR. RAEAR . B, bR
R 40 R0 3 R 4 E B A TGE- B« ETGFR K, BEF%UMEER
TGF-B;, Fiii2E &TGF-8 ¥ EZ—, TGF-B EMAELERPREEE
MIfERYY, BB EMARIENAMWE T. TGF-B RIZHMARMMITIL, K
FAM. FIBMMUEARUMEERTFZ M, ik iFE 8 REE S W TGE-
By, WHEMAMR. LEMM. AEMAR. NS, HhiERg
AR R R Y WATGF- B I E BN, H5 0 R 2ttt .
[AXRPELBH PR R LR, BAIMREE D> P2 BHKBRIRE
BRPTUEIX N — A, WRE A EELs L SR EE X,
R F T B X R TSR, R E R AL S KM A 4L
IR T LA E R0k F MG, 3 H 20%0 3B T G4k, #t— 21
B5t T RO BRI AU Mt B &, X MEER MR TTRER KRB T £
WA=’ A. B RRENE 5T, B EATURAEFE
X B W AR KA XM BRI DK LEREEY Ytk
WA BRB LM, FHAE B ENY, EEk, AL



S KRFR LR

ZEX LB A XTE, Kyoko Hiyoshi S CBF5T R0, WLy AaTLL
BEXSRENMEE, MEELRBALDTAMSE. PHRAR. HEARE
AR, BEMEAE B & 1. BALF o 5B 40 a4k 2R 1 (K.C)FN g 40 i 72
HEH-a(MIP-a). AN E-12(IL-12). MEHREEF-a (TNF-a )i . RE
FETR T HR BT ESER), R BALF 4k & Higm, 3
H BALF LR S A (LDH). WMt R A5 (AKP). BRYE B RRB(ACP) S /SRS
RERW, EIrcRRYE: ENARFEEBROTERMG TR, EEFRLE
7AW+ LDH. GSH-Px. MDA HIiEHRUFR L. dika N, PELHHE —
SERBEHEMER, T UL A i, B R A R i Y BRIl L IR 7 R 2
H, X—a5HMEMEM, BNZEREFEEERIRINEXR, B
FHPHOHR. BERFAEIPY, @il XVEEANE D EMD LR
TT SRR, RIMATLSIRIE R RL, EMAITRITE AR
VIRHA R L EH M ULEE, TR DA FTR M EI A PR b B 29 Bk
(S04%).

HRRDEMBETEAER, CRERD, ERECINAREDELE,
B a] W SR AL IR £ MR R, S5 30 BLZE R 4 A 1R B A 4
BEBMAE, RN RRIRAERLE, bR RBERIFEN RN RED
BEALBARACREHES . B2 KB AV EX NS, RIAE TR
IEEFef A B8, 3 BA VS R BIHGE, X3t UERBFR 4 R 2 —4
WXk, HIREA R TII
3 4iE

ARk, KT XM EVGILH XA B i 5 A 1 AN S SRR iR AT
FE. REMBEERT, NIt MR R ESR S AR ARG B
A, FFXEIITRENBOORARR. MH, MEESRSRZRA MR, F
MG ESHRBHE R — P HRUM G, WEREELHBSTEY X, wEmgk
BRI, K ein R AMEFRLAE™E, i, fibXKba
Fiti R RRRE W] ? K RS ERE? el B B CART R ? 242 BATH A
B V)E B B AR R Y 5 A il R ) L2 ] L

HAMFELKA L EA L RERM, WREEHRET. MAMBR R R



M RF AR

ERER 10%5, WERRAEN, NDERERBEWERERITES, £
RRBAYINIE R L MEAE R EARRERA, BHRY L RIER
R fEEN LR RPEX NS LM EERPEREER N, FAFEXY
HASIEAMEREZTHMHRARDERERBLEESFRIHFRED. A3
LU A% By % REVFE w i BT WA S HAWE R A LR, BEHY
£F SiO(F)YF &, HAEHELPIEE KBNS &R B ES LR
FRK Bl i 5 20 LA o o 4 P O 20 2 A Bt 5 4 A A 3 £ 4 40
AN, HREBIA RN TR R, EFRPRREAD KK E
I CDC BERURBI AR ARG, AT X LM A 47, Tk rb At &
H, YIS TREXN ANBHRRIEW, A —PHRDENREERRIS X,

11



MR PR X

F—ar X b A ARk 0 B Bk oK U B 4
FLR B ET 4 40 L B B

(—) B AL X 20 I 23 H

1 M5 ik

L1 REEX AR
1.1.1 3 BRT B SR A X A5
FEMMSMX(34° 22" ~38° 37’ N, 78° ~80° 30’ E)E4RE 1L, 74
IR B LRI /R &R, JeBEE s i T, R T 8
AR, FXRL, MNED, EBKE 334mm, K EHN 2602.0mm, #F L
FgiE, EEHD, ARES, HTHAMBERRK, XAVER[IRER
T EMEY TR S NFETRRR AN RS B AR RAE %5
AR, BAKE B TYENDERE, FRrirEsS, FERRRE
MR RS[. AT —EREDER[EV LR 32.9d, HY A% 53.1d HiiF
42 FI 7T ik 202.4d.
1.1.2 Hl REIRFEX B
REMIEFHEWRERES, B RS, B E N 102° 59
E, 38° 34’ N. &XEAMBETR. KEHHRZ ., MR, EEFRKS, 2
2R A EEENRDPEX SO0z —, BRANEDDRALEZ 8. BHIRR#TR
B ARG E K ESMRHEM T 1998~2006 F 5 MM PR 4+,
RECFYFEHAPERS 1073 d, FLUGHPMELRE, SR5EFEFHD
£ REM 43.0%HM 39.9%; WAERBIIER S, FF 183 K, FEFLE
B 17.1%. WERSFEREAEEFESE 34 H), SEELELREM 33.2%, A
T 4 AYE B R =g,
1.1.3 TRk B X & BT R X
?E*Emaw°WE,nwzm%%WMu;%$mmEimmz—,ﬂ
STHEEKBBX TN, RAWEZY, EEREE, HHERZERLE

12



25N KBTI

B, REEKTRABRATENMRZ —. FILHABEERDBE. $54
WA BER, FEMRRY L, [ETFHR ANDREETEBKX.
1.1.4 Z M REFEX R

2ZMPF 35° 517 ~35° 38’ N, 102° 30’ ~104° 30’ E Zf8], mgibLA KT
AR, REERERRFEALE, BATREMWKFE, @RAFAEDE
ROEBEFBFERASEX . T AREERPERERXOTHAE, AR
VEREBHVLEZIE, ZRTEEBXYREFRSMERE K
12 HMAKE

F 2008 3~5 H, EXEMPLREXFRMEAT. HRERHE. TH
[BliE B G X b T b4 2id B 2 M BT REE, TY ARG 2-8h AYUE
Brd. REAMHERABRENY, BEAZRBELEEW. BARNK 20cm, &
40cm FELFABEEE, BT EMA 150cm &, BAZiRMER ¥ 3~5 MRAE
Ko KFEAMFE=2km, HTZRBEX A FEBX, SR TEKERT R,
RIS REZAMX P E PR R Y 3-5 4, EIEPELZ%>500m RERY, X
HE Y BRE 0~6cm AMIFESR, VWi 200 BE M. #H4E GB5748-1985 (fE
WiIHFT SR AME LY, B Si0NF) S BN,
1.3 WA RELHED D SiOF)E EllE

OEBMIACE: B 250 mL FE3 500 85% IBERIE 500 mL fIFesf i,
INECRL/NBYEEER, HEBUEPRRA 300 CRIBE T, B IR 23 &b, FHE
IR TR AP, FEEER] 200 O, WAKTTIE B, FH6 MR BIBERIN;
BEHOE 250 CHE, WS ARER, AHE, BEBEFET AR, 01 458
HBRAECH: BUKEER 09 ZFt, MARKESE 100mL AEHF.

OFEFMELBAE 105 E3CHEAPTEEH. FHLRFEA, HBIEILK
ﬁ%ﬁ%t@ﬁ‘}%&j’um

@I 0.1~0.2g WA T 25ml HEMS, ML 15ml KRR
B, BiHE, ERERWN, o it b, L 300CEAET, BEmME 245~
250°C, 175515 9.

@ 15 2 )E, DCFHRME, B HIE 40~50C, BRAMBBANES 40~
50ml #7E1EK(ZY 80°C)RT 250ml Fedfrh, —MMRMEI—mBFE, RSWS, RIH

13



MK AT IR X

AV SRREE T, Bk, MR/ EUR, B —HBINEK S, A
fEE1 R 150~200ml.

O E BEABRR IR, BARPHESKEE. RERTHRP L
i, WHE, FRBYIIE, EHdiE, MARPIEENETAELE
7 2/3 &b

@itiEfE, F O.IN $BMILREABAR LS, HBERTHENE 3~5 K,
FRARERKRZEH B LR ER N PH AR, PH{E 6~7 BIAT).

OHHHRTIBREANTSHK, RTEEBNERRD, & 0CHMAPHT,
HE A ER, REREEE(800~900°C)F 142 30min, B, AT
BARRAH 1h, REEEFCR.

m, —m,

O E - FWESE. HETEHARIE: SiO0,(F)= x100

R m—EARRCEFHIRINRE R E; m—— 2R 51 R
MkEFRE: G—HmEES AR
1.4 MR E

O#HXE B LT B EBUIN M B E b, AR S A
BT HE 1~2ml, BRI HEE, HIREBSSNRLEER, SLAAHRERN—
WEBHA b, LA, FERERBEVR, W EWE, EWRmS. X
A A

QUIBEI N & —HrHEREE, HEKA Imm, 54 100 F5 %8, 9K
{6 % 0.0lmm, B} 10um

@R BRI bRSE: FATErE 9 B STIBUUR H B8R, WSMRR
ETRYE L, AEREETRIAVENERORIFLL, BERAFPR, RFEk
B 400 £ ~600 i KME %, RAEZELEW, BIBWE, EVHMHRBE
—ZELS ARMHRAE—ZEEZRES, REREAR AN —FEAHZE
S, S HIECH P 2 B RURE Sk R W BRI TR B B R M R 5L

@ TUHEMER, SRk BERY & L, SRRFABRER e,
BIETERE F B RN BT R ROR R 2R, A H SRR B 8RR R H
KA, Bibr s, EREHTRKENBRUBREH, BKE2EKR, BHE

14



ey PN T R TR DS

BER, Mg L. SRR 0RE 200 Mk, HRAZAN<2pm. 2
tm~5um. Sum~10um & =100 m #ITHH R, HHESH.
1.3 RABFEREENERLFTEEETCr . SO NOyH NHY). {438
A 1C26 BTN (H B LTI EET), YSB22 RIPHR(P R LR T
BRI B T), YSA24 RIBIE F43HTAE, KCl. KNOs. K;SO4. NH; * H,0
23R Hr i (AR)IRF .
1.4 Gt 5

XH SPSS13.0 HHATRE R F £ T, KREIES SiOAF)F EU SiO(FFE
dR AR R B E SRR BT BUER SRR SRR AT E
UFED, 2 €.

2 &R

21 YR RRBRAFMELP SiO(F)FE

F1H, REFGILME DEEY SioF) S ERE, 3 MPEBRED S
SiIONFY GBI KT 50%. ¥WARRBELT SiOF)EEN 17.36%-48.09%, R4
H 51.76%~69.49%. ZH8 GBZ2-2002 { TYEAT A EHEFREMMREY, X
SiOAF) S B4 HIR 10%~50%Ht, BEBVFKIE R 2mym’. dER, HiAEH
XL RBELETS SO MR E. ¥ihREEBX 2 ML Si0F)
HSESWEIGHXLE, BT SioF)HERINP<0.01), FERFATRERZ
R DR ML RPN T LR E LEm A, b RE R AR YRS 3
¥, BT SiOxF) & BEAM ELEK, HHEWEBRKXT 10%.

F1AERE AW ERERRD G SIONF) T BHXT S &

7{'**“5“ O AWEL,— - A 4 A B
FEAK(TF) TS EG s, %) BEAK) HMEEG s, %)

Mg 15 39.21+3.85 10 51.76+6.78

v 1§33 15 42.06+5.83 15 58.10+7.41

b i 15 48.09+7.18 10 69.49+6.45

22 M i 20 17.36+5.94*

i LA R A, P<0.01.
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2EHNF R AR T

22 WA RED S HUE R AL

£ 2 AN, #WAEMKY ARG RS AR A BRY(<10um) L A
63.3%~84.1%. YWALRFHXAMHTHMRELIBERS, %N Yot
HuX 2 AT R AP <10pm RILLBIEH B A& . WARFEHX 5 PRIt
BAREIE, KERAS SiOF)&ENESHENMEIFBERALMAFGRYE
W&, BRVDZETB IR P RETREHER, ELHLPETRARLE, 1
HARWFREN B HKEA & .
& 2 NFRAEH A R0 U IV AL (%)

i

FAE <2um 2um~ Sum~ =10um
FH T 19.5 38.9 25.7 15.9
RHHE 159 29.4 23.6 31.1
P 13.4 28.3 21.6 36.7
Z M 22.8 345 18.9 23.8

2.3 WAL E RS T
#£3 PWARRBEELT Cr L SO NOH NHS & E(x +s, uglg)

KHEA A cr SO, NO5° NH¢
AT 15 220+56 870+ 67 230+43 <200
R#HH 15 260+61  900+73 210+46 <200
) 15 280+64  950%87 240+55 <200
=M 20 980+89* 1400+202* 1400+276* 510+41*

H: *HHAD S RE A P<0.01.

£ 3 00, ALHXPELEMX PRGBS CIkE R 220(7IM
T)~980ug/g(Z2 M TT); SO WS S 870K HI T )~1400ug/g(22 M THT); NO5 H1 NH,*
WA BN T 250ug/g: TI22MdT NOSHKE R 1400ug/g, NHWHKE
A 510ug/g. ZEMTAHALF Cr . SO* N AESTHM=/ K, £H5H
B FREX(P<001). WBlAZHX vbp 81 50T P 7S Rk R A IR,
WAL RIENK A MY R b LS K AR RIS RY.
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PN 2T R A

3 itig

WO SR EE W, HEFEARNEE PEAHREREDE
BRERBURE . RAEBERRMHX, FHRE BARZHE T BT K
FNEFERPERBLEBREVEZELZPBEIFHINREFED L RE
X, BREMASPELNEERERZ Y . A, BRY). dTHRERE
TEOGWERFER, FHFN R PEFED RELR SiOLF)SE&ITH, A
PRAt b A BT AR R B fE F SR ALK R

TEMER—HBRRECT YRS, EHARRMWRT, REBTEH
FERSY, 7F 16km LM FEP A G 25% 4%, AF 9S%HT AP RIS HEHE
AEH) SiOxF). ZHEMFEUL REMELRY(ECE)RAERGFED). 45
ARG RA. S8R RSB AENERAR, SBUT 4L E
BHERMKIKH: GEE>SBEAASTEER: & SiOPNEEL MR,
FRERMBERD S SIOF)EEET 50%, F=HEMBLEF SiOF)HE
17.36%~48.09%, — B LMV A4 7 i F2 oK AR K FE 2K SiO(F) & B A4
FEWMEKRYERE . EXD X RHEERP U T RS RMK S, i
- —RAE 35 H L LIRS B0 MR SRS T ITRAERBRITREE,

LM ERR SHAET SiOF)SE. Si0 KB, BRGKEE X, L5
SHERE. BRI AMEE KRR MESE 5 ). DR B EER
vk, BERR. F-CRERNABEELY). MR RBo5TE S E N E
FHEXPY, KRB RERY, WARRSERA P PR IR A B &,
AT AN BRI P(<10um)LL ] 63.3%~84.1%; KIHWA ML, b4 B2 S B
SEER RS, PEREXRRTYPEBRKRNEERE. B e UL
FFM, TR EA . IR, BRI RN, A
FEIn g, BASRMAESE. IRMOESRBTE. FILS R
A2 5y VR E P AR BORUE D, ER R BRUR RN . T
AINER 47 GEREEWERERNN, RRDPERERESHG FURKELEM
B A P 4 193 B A SR LA RS 3 2 3 22 R o P HIX, 57 SR PH DX R 4 4
AN WS T JLEARWTAH XS R KRB RIE, X 85 R T B iR Sk B
RN B R R AT i FBUE AR AR A .
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25 KPR AT 1R 3T

KEERM, MR EELFTEELEDRCT « SO&. NONGEH
Fb b REHAE BB RRL T HRIKEHE RS EEHR NH,' Na"‘Mgz*\Caz* .
Cl' . SO, NO;yZEF. FHETU NHSM Ca* S BEH, BEFLL SO M
NO; & B . S HENT KV 1t £ T B DARR R4S . ALY PR ARk s R ek 511,
SH R DAL HEBRIB R T H ERK, KBRS A & BB R X
BT TWHBYIR R F M. MRS, ki FEARTS, X
YRR SR T KBZHE). KA WIFRZERR LTI R KA,
FOR R B R R I — R AL RER R BB R Y BT e D RS . itk
AN EDAZHINE, SBIFELRERER D, BERYERKEN
PRI AR PRIZNES), ST, BESE IMMEER, BERES
. frdE. REEHERAEZN, SRENFRAREETEERELSUS A,
YRR, B, HRER S AR AR AR RER A
giEAE A, F4h, BAERERNMREKNE, TESEHEREP S
WESPEEYR. ARKEZVWLBH, HRT “WiIR”, “W 87 “Bi”.
“UERT. YR BEEAERTKRIG, REFEMMENR, ek
RW AT K BRI A X ESORUERFERAT 2B X =M
FREEBERGREER, AMAREFTA T BENE.

KRR ERERP SIOF)FE. SHHEMTHEELERIHESR
M B A2 £ B 53 BT K TR N RS 4 AR BT B 5 BUE 3 AT BRI R RN AR
il
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KPR

(=) v b X v Xt K B E VG A Mo B i SRR HE R
1 MRS58

1.1 XBFY
B4 220~250g WA Wistar KR (ZMAELRHPH0RE, Fme
FIES: Scxk(H)2005-0007).
1.2 (5
1.2.1 FEAB
SW-CI-IF E#R TIER: HRHEEAREAF
IX50 BEBEEME: HAE OLYMPUS A F)
MCO-15AC B! Z5 ik e H: HA SANYO A ]
Powerwave X BUEEFR{Y: X [E Bio-Tek A d)
TGL-40B B.LoWl: BRSRZFNET
JY92-2D BB SR M MBEHL: TEHZAH
1004 B FRF: B AREHEE IS A
AEKER: L= wET R
1.2.2 LKA
PREEG DNy : M KE A BASMR 8 PA S5 DA HIRR4E, Kb
WEZERES RN 99.9%, KENT S HOKKIE 98%.
PBS fii%l: FRE{ NaCl 8.0g, KCl0.2g, Na;HPO4.H,0 1.56g, K;HPO, 0.2g
RR#KERTE 1000ml, B2, &EKHERSH.
MTT B2Hl: §% Smg/ml, FKE 25Smg # % F SmIPBS H, HAHERKE, XE
0.22um JEBIS IERR . BUHMAL.
DMEM: %[ GIBCORL 2 #]
Bad . BUNPIZEFLEYH) S A A
ZHEEWH(DMS0): X [H GIBCORL 2 ]
P R S (B R E M (MTT): %1 GIBCORL A 7
K ZEE(MDA): BRBMAY 1N )
2B H kot E A ER(GSH-Px) IR £1: KA TR AE
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2 KRR A E LR

TGF-8 A& LEHELDH&GLF,

1.3 HMRESLH

2007 EESRENHMR SV EBX, REDERE 0~6 cm LHFES,
FMX EE 20 MRS, BNREAZHERS SOm, BREFRBYEE
150, 200 E AT, ¥ Hhyb B4 2 ) A A B kK ACAK 250+ 500+ 1000, 2000+
4000. 8000 ug/ml, SiO; FiZ:FE#h/KACAK 250 ug/ml, EEKE&H.
1.4 KEMWERES AR, 2 EMEE

IR E 2 220~250g (R Wistar K B K LRI ORI, 3
F4E S - Scxk(H)2005-0007), ZEFARBE . [ € , JE4T XU #E v - B #E VLW 1000 r/min
B0 8min, F L&, PBS YEFE, HE.CHIAMRMA S 10%05 4 fi% K DMEM
B, BB EE 1X10°4/ml, 3 G0 R4S 7, HAMRIE 95%
PAE. MR T 12 LR, BFL2ml, BA 37 C, 5%CO ¥4+ 2h,
BB IR, YRR ARNGEREANML, FT1S R AN B A e A 1) W M
1.5 S8 K g3

FHEMFILMA 1.6 mIDMEM H5RBM 0.4 ml PELBIRE, EREKE
4 50, 100, 200. 400 pg/ml. XfBAFFLIMA 1.6 mi DMEM HFF# M 0.4 ml
KE LK. Si0, AEFLMA 1.6 ml DMEM 3320 R1 0.4 ml Si0, &R {EL
W R SO ug/ml. HHE 6 NMFATH, BA37 C, 5%CO HFFMHH, 24 h ol
Sl E WA F B, 2500 /min &0 20min, BX_EE, -40 C {RAE, M
LDH 1 TGF-B , & &. HRIEFBAHNSFLMA 0.5 ml PBS ¥, ## S 4,
1500 r/min 5.0 10 min }( 1:3%, -40 C{R¥F, £F¥ll MDA & &H! GSH-Px & 1.
1.6 fEbrME ik
1.6.1 Jiti 5 40 A B 4 B M <

R MTT 3:05°, R 7% 40 7 6 22 L 4k o 77 46 S5 8 1T (NADP)A R B i 4
B, THHREHINFEBEEEMIT)IERATHET DMSO I# & A9
(Formazan), TiZE4H MR HEGH R, MTT AGEIR, BRI AT AR R Y18 o € 4 iy
BIAF ISR . 98 R LUK IR (1) PBS (PH=7.2)AC %I Smg/mIMTT %, i 8RR ¢4,
SEERIE

AR AM B TS 1X10%ml, InE 96 FLANMEE TR, AL 1601,
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2 HKF I AP ATR I

TR A M7 7 DMEM 35 3R UR AR R EE VR R A R 401, AR 6 MFAT
BEo HE3F 24h JE A MTT #H(20ul/FL) 4k L35 57 4h, /D0FF L. UL PBS YLk
JEMA 200ul DMSO, ZEEFHN LEEES 15min, EHEBYERIER, &
Powerwave X ! A Z) bR AT _E R 550 nm 4t OD 18, A MAFHEEGEE
R SR (E o o RALR O B I E 22 %),
1.6.2 MDA & 8L K& GSH-Px fi! LDH & A1 HI#ll5E

FAEHZM(TBAYERNIE MDA & E;: —HATHESRTR (DTNB)E
W5E GSH-Px IiE 71: 2, 4-ZWERMHANE LDH & 1. B{EDBILAIA &
B AT
1.6.3 TGF-B, f#llE

AL BOE S % LB TGF-B ., 1% TGF- 8, ELISA 7 & i B 8t 1T
TGF- 8 | #I3U5E; 450 nm &#5E OD {E. LA OD HAHANR, CAFRAE S R B
MERR, LIbRrERZR, RIEFESH OD {HAT{EbrdE 2 b5t KR
1.6 ZiitE5Hn

KFH SPSS13.0 KA HHAT 7 Z (BRI ELE K A LSD K1 %).

2 4%

2.1 — S A 5

BROEFNERARERRE, WEEK, MW &ERWE 2).
KB R A EVE RN, R, AR, MR
SR, FIEEK, MR E.
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ZEMKFBA TR

P 2 HE IR0 IR R AM(10X20)
2.2 MM B R BB X B MR A0 R 0 #4F
R 1 AT, 40/ OD FIRIFFE R VS AR IKBEF BT REAE, S04 41 LR,

YR AR KL S 4001 g/ml, REPHEAKEILS] 1000 g/ml B, fiiEWE
A OD ERMEIERRE, ERFLIFEE L (P<0.05), SiO, 4 i WML
OD {HANF7iE e th ) BAE F X 41 (P<0.01).

1 RRFEEAR KM BV rEm(x +s)

Wi gm) AR il REPRE

oD it £ (%) op fii HIEF(%)

belil 6 0.68240.011 100 0.685+0.013 100

50 6 0.6810.013 99.8 0.677+0.026 98.8

100 6 0.67740.040 99.2 0.634+0.009* 925
200 6 0.623+0.011 913 0.604£0.020** 88.1
400 6 0.615+0.051° 90.1 0.512+0.041°* 74.7
800 | 6 0.569+0.009 ** 83.4 0.462+0.034** 674
1600 6 0561+0.067** 822 0.402:+0.053** 58.7
$i0,(50) 6 0.443£0.018** 65.1 0.443+0.018** 65.1

Tk LixtEALLE, 2807 %0 HH LSD K3k, * P<0.05, ** P<0.01.
2.3 YEeH I EW AR MDA & fit. GSH-Px. LDH 751  TGF-B | % &t
-4 7]



2EMKF T AP 3T

-2 ZAMEWEM K MDA 5 8. GSH-Pxi5/1. LDH & TGF-8, 8 &
BEL R (> T9)
#15 AR BAH MDA GSH-Px LDH TGF-8 ,
(ug/mi) {nmol/mg Pro) (U/ml) (U/mi) (pg/ml)
bogiib:| 0 6 1.27+0.20 32.85+1.97 66.7228.36 100.428.38
i 50 6 1.27+0.13 35.5621.72 70.2627.54 103.07£7.25
e 100 6 1.31£0.10 38.0520.76 90.3427.18**  110.92+6.43
éoo 6 1.590.17* 38.54+1.77* 100.27+10.26**  124.5046.92**
400 6 1.7520.12** 39.09552.3**  120.49:8.59**  139.45£10.07**
R#y 50 6 1.2720.20 3247%135 71.4625.24 105.369.26
N 100 6 1.31£0.20 35.05+2.08 85.6749.26%*  109.587.68
200 6 1.45£0.13* 38.02+2.11**  110.28£12.67** 118.2726.58**
400 6 1.5220.12%* 38.68+3.14**  140.67:13.27** 129.68+11.24**
Si0, 50 6 1.7210.12** 4256+2.32%*  192.16215.26**  150.34x10.16**.

534, 4 E2H M LSD BR,

AR BRERIEK, FEHDBEE,
LDH. TGF-8 %

GSH-Px,

& 200ug/ml LL_E 4 F1 Si0, 411 TGF-8

3 iWig

W g NG E BFLRE

* P<0.05, ** P<0.01

REPELHEHE AM 4R MDA,
TEEMES. SREDELRRGPELKEES
200ug/ml Bf MDA & 8! GSH-Px 75 1 & F X B 41(P<0.05), M F R bt
WHE 100ug/ml Bl LZER SiO 4 LDH 7& h & FAHERA(P<0.01), FHbib itk

| B EET X B4 (P<0.01).

HSY R RBAY B 5 KB E DI X, HiF

HSIO, B RBEEEMAEMS . Saiyed IRIR, TKFRYFHS S0, &

B, AR R dE .

B Y 35% LKL 413,
15.5%~26.1%'%).

E iy b 2 U5 b R PR S DR R 8 3 X o 4 1 4
BA RGBT, A SRRSO ML X i se R B b A ep e o —
BRAEDEREHRAAEBMBX EE SO, TBA
Wit i) 0 g R b R X bR SiO, &

EAR. Aig

AR ATAS R R SR B 2 alE S SRR E RS AR, 5



ZHAFER A E AR

X LSO RER B ki, PRRFEMADR S ER SR AR
WA e EEE R

HAETAA, EEWMYLEITITF S, SiO, /a3 i 4 i i 2 T i e SRt 4
B B R, NIAEE RS2 45, BT 218 PE R 7 5 R B 41 4 1L 2 6 i
AWM BRERFERS. 8331 R4E WA S EAL 505 T i R 2 Fh 3
BEERANE S, X g bR SR ERE MRS BRR R, 4T E Lk
fEM (I MDA. B4, B, RES), NMFRREAED, SUBE, &
BERE, WRAEREE, UBBEERRE, FEMWRXS, FHEHREY
ki E W 0 I B AL B O TE R AT AL T i o B X B H R E s
(GSH-PX)ZHAAT ZFEN—FHEZNSTENY 7 RORE, R LT
FRAABEH IKGSHXM AL BT RN, —fOANEEARAREREE
H EALYACE =Y, BEWTAR B A RE B R L, A i 20 (R 30 40 RS 45 M A 2
RESCHEMIEN; 2 GSH-PX KA 5. GSH-PX HIiE O R R
B, WE GSH-PX & 70T LME K B HLARERK P — IR ie bR, HLKEIL RS
AR ARG LA B B, BE B S AR 8 2 RS S K R R
SRR, H BT EAY MDA, FASMRZHY. MDA 58
A7 LU iU gk A i B B AL TR, ) e b = bk L A0 R 05 0 B, RO LR L
KK B AR, 7ER B H KIS ELEE (GSH-Px). #E LY E{LEH(SOD)
PLAH S AR (CADRERT, HUARTLIERE R EEE B AR AL %
ZHRHI1,

ALKR I, BRER LW EDT LR BOCR M YR 775 % TR, BEMR
TEAMAE R, XS ERR T REAR SO, Wb i S i
Ji, MDA TR, RUIMBWRARKRLET —ERENIERIEEL; GSH-Px
i 7138 T e D8 ke 4 P 52 B A U GSH-Px S DR R A4 18 SR GSH-Px
AL S E AR Bl T RE UL S i 2 B 5. LDH & — iR br &
B, FAETIHRA, HHMRIRZIREGE MM MR, QST LDH i&
T, DRl i W 55 5% V&P Y LDH 5 7, W7 LS L 40 e L
TR A2 R, el R R IR T . RIS R RN, FIHMRE
B nf A B E R 3 Ff LYE Y LDH B B FTHa, RWEE
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FE {58 firs 5 490 L B2 08 35 1 B 40 L 10 O L B SR 38

TGF- 8 | AT AL A A 40 A« AT 4 40 P, 0238 48 A& B IL-1. TNF- a 1 PDGF,
WS LE LK TGF-8 4, B HRESMT KEDEXRL, R iEH
FShIERR (EcM). KEMFFF IR, TGF-8, & BN RILEMAENLTED
HIXHESS S, JREHFIGH, TGF-B  MUH BEM & K EMAEit i+ A
HEEEM, WHESE WM SKERELEFHLLKEF(CTGF), ML
BALRIR A, FLRERER, L& 24h 5, MESAR—ERRE LEleE
YA T TGF-B | IR, XuaERH TYWELPEHEE Sio, FlEEW
HRAMTR MRAERREB)EHFERTEAREKEF, THEE/E
MG 00 R AT 4 A0 T AE K R F) B RUR, SR I8 Pt A i R TR ROK A 4
FUEEF, #m TNF-a. PDGF. TGF-8. IL-1. IL-8 %, #EALARETEHT,
FB KE#M4., BREMRWEEIL. MWAERITE, REASHTMHAELY, mg
KR4S TGF-B | HHEVIX R AR LB R ES I RL K
“HETE” MR, WTCAXS R ERRA I — e B, SRERA RS
At ISR A IR A B0, P e — R R Lol St 4 R T BB AR
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2EMAFERR A E AR

(=) Vb X 5 24 %ok K B it 5 £ 4 4 i 184 5 A0 5%

1 M ETE

1.1 83

R E A 220~250g (AR Wistar KR, tH4 3 d LA Wistar ILR(ZE M K%
KBHYTORERE, BPEEIES: Scxk(1H)2005-0007).
1.2 138 5k
1.2.1 EEEE [F Ay
1.2.2 SRR

PRUER DA M RE AR DX ) DA SRS A Hut g4, X+
W —FARES E X 99.9%, KR/ T 5 HOKKH 98%.

PBS Ecitl []AT

BEEERAE: ORNBREORE: KE 0.25%, FBFRFAERIRION T
WEN/MREARP I PBS i, BiiES), B 4CIHN: QRS sk E. BIrmm
BVE M AERRTR & W FEST 88(0.22um TILIEROMIERR &, RN ER/MET-20
CREFSH.
" DMEM: %8 GIBCORL 4

fad-fui: BUOHUEE LGl AE

ZHETFHDMSO0): % [E GIBCORL A F)

DU 5 B M B (MTT): X &l GIBCORL /A 7

R MMHOP)MRE: MRl REPMTRAA
1.3 BRRELLE Fhf
1.4 LR FE
141 KERAMERM AR, 78 MmER T
142 KEMERMR LI HH, LOME AM EEEFBAE&

FEL 3k v E R V2 RN A6 AM, ] 10%DMEM i 2 41 R 1 X 10%ml,
BT 24 LK, 85 1ml,E T 37°C, 5%CO, MEFMA 2h, FELHE, A
BHKERIK, SILMATR MK DMEM B35 0.8ml B LR AL B 4 (i
ARH 0.2ml, FILE 6 4 TATIL, HMAERB 240 5, BN EFHERT KEGH
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2EMCFER L E IR ST

BOE, AHOBEOT-70CRE.
1.4.3 Fili ear 4 4 3% 5%

BUHAE 3 d LA Wistar FLRMAR, TE &4 TH 4°CPBS #k 3 Ik, BIW
B 1mm® /MR, 2.5 g/L B EEEHHAL, BN 37°CAKB AL 10 min, T
A%, EEEBEEIM 2 ml & 10%M04- M 75 ) DMEM #i7% i, ZbHER,
FISMALRREMABEEARRKEHL 3 K. BELE. 10%H4 0% DMEM
BEEW . A 200 B4R EE, B8 1000 /min 5.0 10 min, A5 10%
otk M1 3 R BOR B EE 105ml T 37°C.  COS%IAF 15 =AU ER
TR T LR,
1.5 $ebRlllE ik
1.5.1 it T 45 40 Fa ¥ 78 4 B <€

KA MTT B . BOTHAKIARI M R E4 M, BEEF 37°CH#E4L 5 min,
A 10% B44F I3 ) DMEM 55080 & % 1X10°/ml 0808, BFT 96 TLIE
FWBF, B 200ul, BT 37C. 5%CO, RAMIGRE MBEFA TS, 24h
Ja, MBARAKRE, RWAFRPEDKEHREL AM _EE B Sio; R
1AM EiEH, B4R 6 MEL. SARLEEF 2405, BILMA 20uIMTT,
HAEREFFE 4h, F L, A 200ulDMSO, HEEY 15min, § MTT ELH#,
F B3 E 570 nm KW EEFLRAE A, XREF 3K .
152 IRIRHHE

FRMLENERBERNTE. REPBRMREHABET.
1.6 Fit 254

KF SPSS13.0 ST /7 Z 4 H(W R EL B R A LSD R R).

2 43

2.1 FhpRAT MR &
p B 3 AT L, RS 57 (0K R e 4 40 B 2 TR SRR AEAC, A0 AL 57T O
tt 4~5 REMRAT EAMMMILT D, BRE, BAMER.
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2 MKFB AR

B 3 5 300 1F % il B4 4 40 (10 X 20)
22 ARREDELRE AM LFH PFB A EMEW
Z4H#9 AS70 nm 7T LR BRK B, AM L%t PFB AW, WX 3 i,

B M EYPEL RSV EACLAEN AM EHEKEREK, SHABRXEEET

., SXRALE, LYYELCKREIET 400ug/ml i, BEEEHEITFER

X(P<0.01).
X2 ARAYPELRHAM EiE#X FB A HIEME(x £s)
& (u g/ml) BEAH RMEYEE REnb#Ee
xf 6 0.220+0.013 0.220+0.013
50 6 0.23140.006 0.221+0.015
100 6 0.2310.008 0.226+0.009
200 6 0.243+0.021 0.229+0.020
400 6 0.266+0.018**  0.239+0.007**
Sio, 4l 6 0.295+0.009**  0.295%0.009**

i Liximaiteis, ** P<0.01.
2.3 AR EARS AM _LFEBXT PFB 2SR S &KW

B 3 AT W, FIAMRBPEAIRE S 400ug/ml if, PFB AFEHERS &
SR LR E RA SR X (P<0.01), Si0, 4 FB WEMEM S RBHE
BT XHEA(P<0.01).



2 KT

R3 AM LHEHBR FB S/ REZHER S BNMES R(x £5)

& (1 g/ml) A% MRS R#pEL

ot 6 0.441+0.016 0.441£0.016

50 6 0.441+0.057 0.451+0.063

100 6 0.442+0.050 0.456+0.054

200 6 0.44310.047 0.461+0.049
400 6 0.47940.060** 0.483+0.056**
Sio, A 6 0.628+0.051** 0.628+0.051**

e HxmAtE,  ** P<0.01.

3 it

HErA IR RIEIT A K. WAES AM PAESHARENEF,
EREMWNEARG, BalfE S5 SEM, MMM S5 M R AT 4 i
B P 0I5 5 AR TR 8 7 e A () JRET 440 4 = R A« OB T 4 AL R A 75
RER. SRETFARSSEFREMELHEZRIMAER, E2RE. %

B2 5MRRERE. MARLRZMEES RSN ERIXRER, B2
T i 5 7 2 R ) WG JOP A1 3 R T B AR A o LR ob R Ay A 448 A4 P 1) S 3 S S R 4
FeL A BB TR, ZERNS, A RSME BT E B S Z — IR EIR B T 5
FRCET 405 0 P o i ST 40 20 P 5 5 484 A4 R0 930 B I A A T B FE R i T
B A 8. K B FU R U A 4 5 W 40 e 0 A i 2T 4 4 P ] v T A PR Rt £F 4
LRI EEIRAT, ML R T B VRGN R 7R et PR i 2V P 1 b Rl T 4
M. B AR I SE TR A R - e A R, — O R Y A
g, —HERH IR ERAN . SRR, ML A T &
SB0T i T 4 40 TR S R R I 5 B8 7 720, i T 4 40 L R o 9 S R
MEEMR, BRWAENTE P —AEE R,

AWK KA MTT B R RERR: B 400,ug,/ml R R 48 24h B X
R E WA LA AT (2 PFB BOMURIR R G U E AT, AT REERL A e it 9
AM 53 I 140 T R -7 3of B s AT R AE P . iR fig s DR SRRk R B, AR
BRI EEAREMERRAEN, MRAEFARARES EREN N, FB Y
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2EMRFER AT 3

SRR IR AT Y S R AT AL TE B K. BRIERERERA P S
13. 4%, ERHERATIROR, HIWERTYREE, WE FB ARMER
BB DU B A B R AT A% BT B, BRATTIA R ¥ A 3 N\ Bl ) 1) 5 ST B
T A A SR AR, e — AR AT AR it Ak T 44 A P 8 SRR R SR A 44
B3 LAt ST 44 40 P 180 5L 9 AP DR 4T 4 B 40 D UK B ) 342 2 % B ) 280 5%
REBER, MARE—PHR.

4w

1. WEDLRELYP SIOF)EEHBLT 40%.

2, WRAME AM FIEE TR, [ AM BEFEEERRE, X AM B
—EHFEEA.

3. PEARAUSE AM BRA%EILE T TGF-8 .

4, HPEADLLETH AM L5 PFB MEE —E W, BEAERT
CUE PFB IR GRS N, RRNVIEDL BB EHENRAEIER.



M KA R 3

FEHA 107 BIRSALMEE S

PP AR Rt F R 8 B E A S5 RIS B R . AL K
SHATEE DB X ERB Bl R R . BET, BRXNDEMABRRARD, 2
X F R AR BREERIMROERERK, BAEERRRSER™: bt
BAMEXMEEED ALK, JERERMHERER 2.0%-453%, H54
FTEREFEVIMEX, YAEP SiOF)EEEiL 60%~70%. E W H R MHEhX
Wb iR G R R R 3.4%~17.8%, YT SiOLF)H Bt 30%%, dikE
KNP R R B, B R FRES, EEERUBMEMDERHIAEE.
B AHEHX R ERIERK, ZRPREHABBERK, KA XK,
MR AR SRR, WERGHBUHR. KRR PPROKRESHX.
Hit, R LEEEAN, DAEESHEENGSEN, REITRXMER
FATIRFRE . M 50— X RIEFEY). SR LB E NI RIE.
B S E R At H A B G544 20 10%~30%, T B 4 -6 il 45 4% B 2R - bR A

—, WEIREALE 20%~50%. HHRKRIS™, PEREE KK M ER
FaTHMBHIX . ENRZFVEEBALSAL™EMNX Z—. KRR
T TR 42 0 2005~2007 FE 5B RL 777 BTSRRI 45 6% B & X ERI AT 4047
IR XP BN E &, 1T BRI P EMe BmtE o, Ad— DI A
AR R IR R KR, AR BN R RR 5%,

1 WAET

L1 AfER R 5k

FITH A HESRAT YRR — S E WA H R A SRR (X 2 — . AT
(e A0 R KT DR ARG 2005~2007 SE G Bk HITR H R SLIZARE, %A
B X AR BAMNEE, ErRsE— D2, FERRR N AT LU Ko,
3777 N, VR 376 F . EPOMSBRALE. Zid. w7, SEAS
T ES T (SR LT R R E 4R 6 IR L AR #)
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AR

ERHAT, HRSKRIERFERARE. WS X ERE. WRERSHRERFEL.
ARBIFTIT BRI MR T B0k R A Befd s 2 T 2R R R, T HB A
1% % 85mA, FTLAx R IR X 8 M A HRE 4 At 12 B bR E(GB5906-1997)
BT O, ERSH, fERAMIZER X 5% 1.
1.2 BRIFZFH

EITHAFHRAAEEAILE, BhREFESE NP7 E, £FT8,
Bk, EEK, BRK, SBETER #HERD, EFYRE 7.1C, K
BER 36.0C, FEHBRE 3213.7 D, BIESBAZT 35.1C, FLMHKE
66.7mm, EFEHKKE 1764.10mm, FRM A% 407 K, PELBHAH 82K, F
FHMEER 3.8 K, BANESH 25.0K, BFERAMKETEESHER S

2 &R

2.1 KR & IRt g %

& 1 AT W, 2005~2007 A SEM GG I X Bt E K 107 B, &IF
EFT 10%, HEZBLLETFEERN. ERMEA 107 Gip, Kb T8
s2 A, BRI S2 A, T3 A,

1 2005~2007 4 0] SEME5 1 8 8 Mb LRk B

2005 F 2006 2007 % &t
o] BELE 1 SRR AL 113 303 361 777
i £ A 3 21 39 47 107
iR Hh (%) 17.70 12.87 13.02 13.64

2.2 107 {51 A0 2 i 58 5 R P8 L 93 W

& 2 7] I, 107 B XIPAlb 88 b, & FF i 8 BT 5 BB & A 72.9%,
HP IR 25 (R IA R A 45 40) & HE R N 60.75%, 3L KA XD A i 88 & FE Al 8
R YL £ BT o L 63.55%.
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EM RIS E R S

2 2107 5 Xeb A it 2B PR EL A3 #T

&S B ARSI AE

I Il il I\ v PR MR
B1% 0 6 65 6 1 68 27
Hgt@®») 0 561 60.75 561 093 63.55 25.23
o SR EELRE K, SRR,

2.2 R R 2 A

AWK BIR: 107 GNP LM BEFHEER K 59.4 %5 & 3 6] L, 2006~
2007 SEMRIPERIERFERM A, 70 F AT MRS EHER Y, B~
=70 % NBE D Ky B B b

& 3 LR YR A

FRHEE)
£ 510 :
<50 50~59 60~69 =70 &it
5’4 5 12 35 1 63
5 5 19 26 4 54

2.3 Wb At B8 NS IR /NRTE A

R A4TR, 107 BIRD EREE DB EBIK DTS, p. q KA & HE
B, dTBH0 70.3%. K p HEZM 2861, & 26.2%. q BTG EHGIEE,
K44 B, &5 41.1%. rBE 1461, & 13.1%. RRUNAE s. ¢ 7 u KBZRH
B D, RIR 12 B(11.2%). 8 51(7.48%). 1 1(0.93%).

R 4 MBI A
MHERKARIEA
p q r S t u

A¥(%)  28(26.2) 44(41.1)  14(13.1) 12(11.2) 8(7.48)  1(0.93)

2.4 BAHEINB
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2ZHREFL AR

B1ZEXX, &, 61%, EINHIFMLEAN RR, REMIPYHERE.
FEEAE R S, LR AL 1.

B2 EXX, &, 63%, ENHEHFEAN, RE, REMTIRWERHE. Hhib

SR, WEALMERAE R 1T,



MKW F AR

B3 XX, B, 50%, EITWAA, RE, REMIRUERE. M5
BINRY, @Z&HEY, RIELMIFER2H: 1R,

Ba4EXX, B, 60%, ENHTKEEEA, RE, KSMRVEGL. &
@I L 6 FER, BIBLMIFESLE: [ 4. -
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ZMKF AR ST

3T

TER AR, RATHRR T BASTNER 2 AR, B0t EF 4
KR R, BERIAEAT (A R 2 e K B B TR (D R RS o IRV R B
T3I&M. BENRUIBEFBIEER. TER. BEXIERSARYE,
AT TR A K e B EIR R AL R AR . 7EIX S AR
o, RIRERSLHEE, BTFKPRBETYLRETIIE. UWERIAN,
Kb i B A RO RIER, B Saiyed BIAEH™, WKybLib S5 I5HK
TERUUK ., . PR N E, PARRRMRETRENRE,

G E B R AT R RE A — RO o B R B9 i S5 45 B A
75 FINAEEE R — RS RO BN, Tl se B, J 3R o B e B 35 B
B R (BB TR BRI, SN IR, B A R % Bom e
SR NBE, WA I R BRI HI00 T T . WA G R R RS
R, B HAIESREL, BERSRETRRES, BITHTER. B
BIERNRRIEES MR LEYE, TREUTVHIA « OZALER
ATHBEREE S ; OSREMFLIMEERAN, MEWNIE; @BibK
R4, BIRTERRAEAE: OUHEHELABTINERESH, LW
Wt OWMBESHERN TR, B2, LMEHNRERTHEERSE
F 25 8

G SR EAR 3 R TN E B B R IBAL . BT MBI R R
1, I AREI 5B, WERRLWEREENHRE, BWAHERE
R, R Rt B HOBAL, FER BT LM EE AL
BUEVES B ERY L, BORT —HEX —Hei N, (6 E MR A2 b T
BRA, BMTEIIMEW. Wik, KEteh. hTERARNKENIR, %
B S M A L Th A th BRI, BUEHLART G 3R T S LU ST, Btk
R EE ST AR LB ENI SR BRE Y AT WA EREN
3.16-28 &, LWHR ERIRICRRE R 3 50V, EIMRE LRI
G 10%~30%, TIRELHEHMERNESRRER—, SERELE
20%-50%. &M KBS AMRHAIR LT —SUESREEMX, #3
e B S ) 18 3
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ZMAFERE A

HARAY, ZPEMKWEZOBREETIRYEMKE, BREGRE
AR RN SRS B B IFARR . AR A E LU 45 B A\ B o A B
E&iE 13.6%. FBNREELGRRATRFRESERR 367/10 /1, 60 FLL LEFE
ABRHEREAL 4.8%, ARERNSHRERERE, KRY, 60 FLU
FEFEANE BN 0%, TTHETRERNGEBBX 40 HAOPEDEHH T
ZAMZNYLIHEE, XREAT R SHERAKE . B RIUENE
B R R AN ARNEREERELEN.

% ®

B3 BT RR BB E S DR UM & B BF T X KM, %
ANBPFE—ERRYEMEE, FAEMERETHERX. #RANPHBXERE
FE—EBRD LSS, FEIEAXBIINENR.
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ZEMRFB LA

B R P £E 9 1R

LR R EEE+2EA, BT MEER S —RUERERE S 7K P
B3, W REFHARMEDEEIIR, RIDRERN, RRRN, 4RMA
ARG R, REMESTELER, BEMERBLIERSHANE
R, RNZEHTH. FREELESLE, YIPWE T VE AR i B 540
24 PRERFERENN, E—ERE LR THEROHAMBRR. &%HEL7F,
IO 20 ¥R A A N () SSORE A SH) B AN P ST D AT 04T, A BB ISR, B
ANBHEHATHRAGE, #THEEHFERNOLEOT, X RHPEENE
HHLHE — 2R X,

2. X R RE T BHWLREK, AREUYPLREXERUEZYLE
fEFE BT EMAR. R, EIH BT KRR £ 5 R/ K% 1R
i, eSS ABEEOBKAPTIALE D, WATREREIL S SERRER, HiT
VISEAIT AT R ERT A, a2t RS, BUEXDEMEAR P
HIRRIEL, BIRVISETATHRBIGHERE, HibERNEEREIEMEE, R
H 22 & F RO B th 2 R R ) L
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