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Abstract

Objective: To investigate the preventive and therapeutic effects of Bletilla striata polysaccharide on
subacute injury induced by PM2.5 in mice. Methods: The 96 male ICR mice were randomly divided
into normal group, model group, protective group of Bletilla striata polysaccharide, treatment
group of Bletilla striata polysaccharide. Bletilla striata polysaccharide groups were set low, me-
dium and high dose. The model of subacute pulmonary injury in mice was established by instilling
PM2.5 suspension in tracheal. Protective group and treatment group were gavaged the different
doses of Bletilla striata polysaccharide solution before and after the PM2.5 contamination, lasting
for one week. The levels of EOS, NEUT, MONO in peripheral blood of mice were detected by auto-
matic hematology analyzer. The changes of lung, heart and spleen coefficient were calculated and
compared. The pathological changes of lung tissue were observed with optical microscope. The le-
vels of TNF-a, IFN-y, MCP-1, IL-6, IL-10 and IL-12 in BALF were detected by CBA. Results: The pul-
monary and splenic coefficients of model group increased significantly. To some extent, the expres-
sions of six cytokines in BALF increased and the secretion of EOS, NEUT and MONO in peripheral
blood increased as well, the differences were significant (P < 0.01). Both protective group and
treatment group could ease inflammatory infiltration of lung tissue in mice, regulate the coeffi-
cients of lung, heart and spleen tending to the normal level, inhibit the over-expressions of immune
factors in BALF and relieve the local to systemic inflammation reaction caused by blood circulation,
compared with the model group (*P < 0.05, **P < 0.01). Conclusion: Bletilla striata polysaccharide
can prevent and treat PM2.5-interrelated diseases effectively, which is related to the reduction of
inflammation and immune damage, indicating that Chinese medicine anti-smog technology has a
good prospect.
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HE: i BRZEXNPM2.5BUN RIESERGIBTIGIER . i 96 AEEHEICRAN RN AER
H, BEH, EREBWRNE. BASHRTH, ARSEARK. F. BAE. RAKEREPM2.5
BRI ERES/NRESERRAER . TR ERETHS A TEEEEBARREN B RS HEE
W, BFE1E. 4 B3 OCRam /N RANE ML R ER R A M (E0S) . Ri 4 il (NEUT). B
B4 (MONO) S & THE L. Ol BEREZRN,: SL8 TSN RIFHRREZN; RACBA
VR /N B Y #EYE MR (BALF) P TNF-ar IFN-y. MCP-1. IL-6. IL-10. IL-127K°F. &5 BEERIH/NR,
i RBNEABA BT, BALFFAMAMEFREANFREER®R, MEMFHEOS. NEUT. MONO
S, ZRBFRITERL(P < 0.01). BREETRTENGITHIY BB /D RITAR R ERE,
P, OB, BAEREGE T IEFKF, #HBALFFAEHNFEERE, S HRHRBEMREHT KK
LB RERMN, SEMHAMERERELITEE L (*P < 0.05, **P < 0.01). Fit: AREZHREEBE BT
ANEITPM2.5HRER, SMBRIEN LERGAER, ErARiEERAREFNRREITR.
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A TAVAG RIS T AL ERR IR, E R . R4 R AR R 3R S B R 5 4™ S R e N 2 {
B, o DURTRI(PM2.5) S FH i o[ 1], 5 51 RGMERAER R, ERIFR RS, OIE KRG, WA
ARG FHARFELZITTHRAR2], HRFEREE. KL, FHAUYESERIRTEEERE.

HEET “IESAFEN, AT MORARR 7, R ISR, ARARANE T AT AR s Ok
WRSEIE CABIERAE” , BRI 0 R B E IR O RO g REATUEHT B T R . G 2 K Bletilla
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JAAE[3], VRN O I il S5 R A Bl A B2 A . AE TP EREIRIR B T, A TURY B R 2B PM2.5
PRECE S5 I BA R R ALE], B PG 5 W TR R A SEIR AR, IF AT A Ja B TR 45
TSRAMRBIR PG, B0 BRI E .

2. 8
2.1. Shid

SPF ZiAgJie il A1 ICR /R, 1REE 20~25 g, W IR on SRIG S A BR 54T A w4 (R vTIE
5 SCXK(Y)2012-000), aF%T-#iiL A B& 245 K=Y S iamft 7o s, ELAHF T8 3RSV A 5 24 K 2% S0
PMEEE T A HE . ANR A BEREUUK, SRR 7 d EESEI B .

2.2. 2t

TRV B B R AR IR A F R AL, QT PR 2507 T 8 L #R e ERAE
RIS S =

2.3. RIS {LE

IL-10 5 & IL-12 3R57& . MCP-1 i) & . TNF-a ik &, IL-6 iRl &, IFN-y kil & B
ENAER A RA T M, #E5 20160925019), BCA & A& EikF & F L AR AR A R),
F YL f5(GE Healthcare A &), ECLIPSE Ti-DH #6158 # R 45e(H 4% Nikon A F]), DS-580i 4= H 3 ifiL 4 iy
ST (B B R TT A PR A D), KU KSR ) RS (F B R ORI S HIRAR), w4
X (ZEE BD A7)

3. A&
3.1. BREZEHE54¢

T KR ZED) R 60 H . HERIAREL, FZIRPRIEE 1:30, INNZRIEKABERIRIRE 2 %,
W 1.5h, I3, AHHIER, WHUEKRYE, ZIEMA 3 58 95%LEE, JiiE, 4 CEELR, 4200 r/min &0
15min, fFEKMHZHE. RH Sevag iE[4]LEH, BWIHETHE, E, 20CH7IEEHH.

3.2. PM2.5 SRS

2017 4E 10 AR FE 11 B, TEATTLH R 25 RS2 K8 R SBRYR FE 28K A JEBCRFE PM2.5.
' i PM2.5 BRI BB IR BT R 1 % 1 em K/, R AEBAEK, BEOGE A 40 min x 2 I, #£K 200 r/min
VAL 16 ho 2 RGERE 6 E R EDAILIE, IERA T A RT3 PM2.5 Bk, FRE, —80ClEtfik
8 A FAEFE KB B S mg/mL (1) PM2.5 B, #7520 min, mil K, 4CHRA7, ImARTR 7
VRAIRTT

3.3. BIISES%RY

SPF 2t ICR /N BEHL A B 8 H(n = 12). 4524575 9 3 4 KGIE4LL, 50 mg/(kgBW); il &
4, 200 mg/(kg'BW); &4, 400 mg/(kg'BW), ik 25¥7) 84 5206 = j W 7 3L mk e & K, @it
TSI M T AN [ A /N BRI B AR DA E o SEIR P S W RSP A VAT AL, IR O R 2 AR
RURTREZH . TR 2H T I8 AR B A SR B 1 1 A 2 BT, TR 7 ds YRYT A T ISR (R A A 5 i 4
E B RN A S 2R, SRt 7 ds TE R X R RIS ot R A S AR R A R KA T X L
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3.4. PM2.5 35

KHAERMEERT . H 10%/KE S BRI N RS, 2880/ A B E AN E (i)
60°), R | S e e hr Sk s B ST R HESH AR FT U s FH R 42 420 R 0 o A 4
FREGHELH NG, BahEREN, EEHIA SR 2 RIhE A< IE, Fk
TN A SR R B A PVC JOE NI PM2.S BB b WP A sl LA 3 Dl « s
RHEEE, KHDEIE, BHE2 5~10 s Jaf /N RS MEMIBCE , A RRIE I3RS R RS . SR e T
A 1.6 mL/(kgBW), FBRIEE, JLil 4 K.

3.5. i6FREEM

3.5.1. Mn4MpETH#
10%7K & S RIS 55 f IR ER B, MR\ EDTA Py, BInfEiER AR . &4 ashig
R AT AT ERRYERL A AL(EOS) . MR IMI(NEUT) FRAZ 40 i (MONO)BEAT i 50047

3.5.2. BESRABINE
WRERALBE /NG, MR Ok JRAE, AE3EEh K PO pe 2 Mk, AT, FRE, FIHARKTE.
I 2% B R A% = T8 R PR (BE A )E) * 100 )

3.5.3. FhAARIEF KT
BTG, 4%WEEH 2, Z/EMK, —HZEEN. B, i, V)4, 4 HE Y )s hrEm s o,
318 BREE T WS SH/N RATH R SR AR

3.5.4. FhRERRBALFRRSHEFRSH

fe) /0N BRR B U, L A e P 2 AU I W, 2SN 0.5 mL AR ERER K, ARG G2 A8Hh HH HE BRI
A [ B A MR AR vk 3R 0 b S REVE 3 IR, S ATRELE . 4 4°C 3000 rrmin' B0 15 min,
IO R 2405 4°CH5 B 30 min, T 4°C. 1200 rmin~' B0 30 min, B EiEWR . 18R &3,
KA A 2 R A 2 B HAR(CBA BRIt #E S TNF-ay IFN-y. MCP-1. IL-6. IL-10. IL-12
MRIEIK

3.6. GiitFALE

KH Graph Pad Prism 5.0 F1 SPSS 19.0 ZeiH#AF 47 SLE0Eds 0 b, 45 R LL x +5 KR o KA One-way
ANOVE i 2 40 2 5, KA One-way ANOVE 1 LSD 56 /7 vk 4 Hr4iie) 2 5, PL P <0.05 5% P <0.01
FREREHRITHE L.

4. 58
4.1. fHELARIRF KT

2 HE Q5 el gs, 4R 1 FoR: IE% 4RI SU D &8 R AR, iR ek,
S, MEENTCE Y, IEIRRG IR, ANSCUE BB e . A /N U A 23 OK B R
PEAAM, NSCRE TG, SCRERK, MR AR, BE, R, R, AR H
My BHILG. B &2 EE /NIRRT s iasse B, SO R SRS BERL
SeHE, i, Bl s 2T R TSGR, TR AN B e R L TR T 4L
WE 1,
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Figure 1. The pathohistological changes of lung tissues in mice

1. /NRABELRER Y] (<40)

4.2. JPNBER. 1L BRERARBEIRIE

HIEWHALLE, PM2.5 B /b Bl 2 BN IRAE R B 2Tk, (HOERBCR R, ZRA S
FEX(P<0.01). SERAILLE, AR E A2 AN R4, ol RAE R B A R EE T B,
Forbren B % 2R N R LR B B 2, 22 53 Geih S 5 L (FP < 0.05, **P < 0.01). W% 1.

Table 1. The results of whole lung, heart and spleen coefficients in mice

= 1LNRER. OB BIERBINELERLEEM=6, X5, %

415 2 fifi R EL Lo R EL T R %

IEH 4L 0.61+0.07 0.68 = 0.06 0.35+0.02
FALZH 1.35+0.14" 0.62 +0.08" 0.52 +0.04%
TRARS I = 20 1.18+0.10" 0.55+0.03" 037 +0.03"
ToGRA o7 4 1.15+0.08" 0.54 +0.06™ 0.36 +0.03"
ToOR i) E 4 1.25+0.10 0.60+0.12° 0.37+0.03"
TRIT IR 2H 1.17 £ 0.06™ 0.59 +0.07" 0.37 +0.03"
RIT R E 1.08+0.06™ 0.61 +0.08" 0.34+0.03"
YRIT 2 1.16+0.07"" 0.58+£0.07 0.39 +0.03"

A HIEWAE, . "P<0.01; SBAALE, " P<0.05 T P<0.01.

4.3. SRR RBALF)F REHEROR M

PM2.5 Yo i BEVEMH TNF-a. IFN-y. MCP-1. IL-6. IL-10. IL-12 &&Hhn, fA4 5 1EH
HHBAFAE RFETEZE (P < 0.01). SERHTEHE B A FFIER A 2, B ER A 1R K P
BEA. TRORS LA AT ANVA YT 4R R 1 2 2 M R e A, S LRI — 8 I - S 9 6
o NHEFH TNF-o IFN-p, IL-6 RIAHEHUK. &iE A &S RHASEREMLL, WIERTY LAAER
FEFEF(*P<0.05, **P<0.01). WK 2.
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Figure 2. The levels of inflammatory cytokines in BALF of mice
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44. I4AMATHELESR

PM2.5 YLk R JORE RN, S5IEw Albui, REALYL/N MR AP (08 R PRI B (EOS) ki 4
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Figure 3. Blood cell counting of mice
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5. &t

RAABRA) PM2.5 15 Y= joma NAE T AR, LR RS, PG GOfE IR, xsEs =k
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FIRRE T S 3 TNF-av IL-6. IL-12 SFRVE 7S W B, Sl a0, JHabrgmrkigniu., ek
I P A5 B 20 1 RS A GBS LA JR) AT 4 B A [12], i3 JR) AT 2R G AH 9K SR I R R A VR
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