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ABSTRACT: AIM To probe the hidden mechanism of Biyuanshu Oral Liquid ( Biyuanshu) ( Magnoliae Flos,
Xanthii Fructus, Methae Herba, et al. ) reducing the persistent inflammation of rhinosinusitis from the point of view
of cyclooxygenase-2 (COX-2), regulated on activation, normal T cell expressed and secreted factor ( RANTES)
and their upstream regulatory nuclear factor-kappa B (NF-kB). METHODS One hundred and forty male C57
mice were randomly assigned to normal , model, sham operation, clarithromycin groups, low-, medium-, and high-
dosage Biyuanshu groups. Chronic rhinosinusitis ( CRS) was then induced by streptococcus pneumoniae in all
groups except the normal and sham operation groups. In drug-treatment groups, mice were given clarithromycin
103 mg/kg, Biyuanshu 3.1 mL/kg, 6.2 mL/kg and 12.4 mlL/kg for two weeks. Nasal sinuses mucosa tissues
were gathered to observe pathological alterations by HE dyeing; tissue samples were also used to detect COX2,
RANTES gene expression by real-time PCR and NF-kBp50 protein expression by Western blot. RESULTS  The
model group appeared chronic inflammatory cell infiltration and large falling-off areas, accompanied with higher pa-
thology index scores and increased expressions of COX2, RANTES and NF-kBp50 than in the normal and sham op-
eration groups. Nasal sinuses mucosa in Biyuanshu medium-dosage and high-dosage groups presented less chronic
inflammatory cell infiltration and nearly intact epithele. They also showed markedly lower pathology index scores
than CRS model group. Compared with the model group, much lower mRNA expressions of COX2, RANTES were
detected in Biyuanshu medium-dosage group, and remarkably lower protein expression of NF-kBp50 was observed
in Biyuanshu medium-dosage as well as high-dosage groups. CONCLUSION Continued inflammation of nasal
sinuses mucosa could be related to high expressions of NF-kBp50 and its downstream target genes such as COX2,
RANTES. Based on experimental results, we reckon Biyuanshu to alleviate continuous inflammation occurring in
nasal sinuses mucosa epithele by inhibiting NF-kB pathway and further down-regulating COX2, RANTES expres-
slons.

KEY WORDS: chronic rhinosinusitis; Biyuanshu Oral Liquid; COX-2; RANTES; NF-«B

18 M E-5 524 (chronic rhinosinusitis, CRS)
S B — B A B S BRI A B8 A eV R R
HNERZ RZRZ —, TV H A B B A TR

TRIzol &7 (3&[E Invitrogen 23 w]) 5 Wik i &
(57 V&) 56 Fermentas /Y %)) ; Taq DNA PCR iX#| &
( K% TAKARA 2 %]); DNA Marker (dbzT 5 At

e, XTHHLE KA T BB FY — B BRI AT Y
Mo ERUHET O IRWAME MIBIF CRS M A bk 2y,
TEWPRE B Z4E, HHIGIRIPHLHRIM AR T o #F
FERL, CRS IEERR R ARSI FFLE, 5 NF-
kB K 4 COX-2, RANTES %% Y141 %,
A5 COX-2 . RANTES % H [ 4% K 7 NF-
kB (A, B ELINAT ORI 3% CRS S5 Fh
SAEFFLRE T RENLR], REWT .

1wl

L1 ¥ 6~8 e C57 /N, MEbk, KSR
RA 18 ~22 g, 140 H, WATF Ul K2p AR 76 5256 5)
Wyrbts, YEATE SCXK (J1]) 2009-09 .

1.2 bR A BMEF IR (AR L ph
2y, Hit5 121010) ; wehidEsxE (P 28, it
5:562002) ; Ml RAEEERTH (_LWEN AR DR )
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N H ), COX2 5l Y, IE M A 5 -TGAC-
CCCCAAGGCTCAAAT-3’, Jz [ & 5° -TGTGATT-
TAAGTCCACTCCAT-3" , " #4 K & 131 bp, RAN-
TES 5%y, £ K 5° -CCCTGCTGCTTTGCCTAC-
3', KM H 5 -CTTGAACCCACTTCTTCTCT-3 " ;
YUK 154 bp, B-actin G| Wy, EW S -
GAAGATCAAGATCATTGCTCCT-3", R WK 5° -
TACTCCTGCTTGCTGATCCACA-3" , ¥ ## K BF 111 bp,
DL Eg ¥ i B A T wl G . B et Sk i
Wil e (EEEsRAA); BRIt/ NF-
kBp50 HifAk (H[E Abcam A H]) 5 HRP Aric lL=F41
R (AL EZEN) %
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2.2 CRS A4 5

2.2.1 THTRAYHIE B AR A BR A AR R TR
O, TEMIEREREE SR IR, WA, Fehl Ak
[Ep

2.2.2 #ETE BRIEE MRFARAHN, Hak
22 A A 1007 0 ot ST v
BFERRL, /NFUE 5 10% /K& BRI
WS, ERTETE—23 mm 7 UH, F
AREHEEME B NS, BT LS,
FHFTEENLIE A TR 1 mm HAR/NL, B &A
il REEER BB (6 x10° CFU/mL) ) B FH i Bk it
WMIEANFER G, WES., FARGHEEMSES JH,
a7 CRS B, BFARHALTEE L, HEOHNAR
HIEW HIGLS; B AR,

2.3 sk FAREEES I G, WwhiE
FHBRG T whis R 103 mg/kg ¥ H; B IHE
Ko by & M & 4, B R & 3.1, 6.2,
12.4 mL/kg, 4300 45 T &N &F O IR E B, 3t
14 d; HpSd s H/NRE RS T 0.2 mL A # 4R
KHER, 14 d,

2.4 BEFBAL HE ELMN JAITERG,
F/NRALSE, BURSERIE, 4% P e, HE
Yot WABEIRAT LR TSR S R L B S L
S BRI A BRIR B AR L R AR T A
Bl SEHSRIBUSCE BRI, IF i %l (4 31 DT AR 48
SEFMEAL IR (WE 1), X
B A R A TR T SY, ARG ARG A eEE
¥ =3 (A+D) +B+C+E+F, i+BEEKLH/N
Bl £ 5 ZH IR 2H SO BRAE %

*1 BEFEREALREBITINE
Tab.1 Pathology scoring standard of nasal sinuses mucosa

SHE/ G B LA (A)  ARIRANHIH A (B) JRARRE A (C) HekiziE (D) AERIE(E) WRELRELL S AL (F)

0 HEF 5 ENUA ENA ES ENUA i

1 HEFIFE L L fE 0L b ENUA Z I

2 ZEL R Z Z W EAN Y BELL

3 KT IRIENLTE gl Z W HA Y JUHE WFEM T AL
2.5 HEFBEEE COX2. RANTES kW & k#m 5, P<0.05 A4it#zER.

IR ERA L, FIH TRIzol IR IS RNA, 3 ZR

Y g FLoE R R e v B 5, B2 g RNA SHABERH
st cDNA; DL 10 x buffer, MgCl, (25 mmol/L)
243 pL, dANTP (25 mmol/L) 0.36 uL, Taq
(5U/pL) 0.3 pL, 519 KHLE (10 pmol/L)
# 1 pL, cDNA 4% 5 pL, ddH,0 15.34 uL 41,
MR Z, 94 CHiASYE 2 min, 94 C 20 s, 52 °C
20 s, 60 °C 30 s, 45 NMEF, R A ACHES
Br, PL27 22938 mRNA A &7 &, Ct a4
PCR W48 N DGR 518 B8 BIE I R 2R 88
2.6 $EAB L& NF-kBp50 £ ix#m &
FI IR S R R S AL U 1, BAC 3
FEE AR, BAEARIS0 pg & , 17 SDS-PAGE
BRIk, TR, BT, 4 Clnd, VEEE, Jm
A 1200 F B bt/ R NF-kBpS0 —41, 37 C
BFE 2 h, VEEE, A1 2000 IEHTR HT, BF
BI1h, fbENEE 6, U B-Actin NS, &
I 38 DAFR AR 2 A0 T N S 8 405 K BEAE Y L
HER,

2.7 %tk BIEL x£s £ox, SPSS 17.0 3K
PR TS, SRS R Ty 22 ik AT 4L 1] b

301 — RIS 40N R R R A DL S
R FARERES6 d 5, BAIA, Fohid R4l K5
HEFAS . . SRR AT S | BREh, TRUh, S
WA EE A ). HOCIRYT 14 d J5, B IHERAT.
R LA W SUNEF A R AR R A
I UL S M R, S R WA SR A s B
AT B | B, B WD VR I . S
WE], 313 H/N R R s F AR BT,
HApRFRA 3 A, BAlg 2 B, ahis x4 3
H B IHEHR R A R m Al Egis 2 H, SMerdh
FlEH 1 H,
3.2 S EMBBAZFZEN EWMMETARALSE
FhRGh R sEas, BRI R 2RI WL, SR
TR LUR IR BOC I E 225 (P >0.05), A4
Bl B R, AR, Mk R A iR
B SIEWA., BFERARE, SRR
R EH S (P <0.01), $#/5 CRS BASH K,
Uy sihidE RAFRTE, FE R A8 MR 40
MR, e EE A E AL T AL AL (P <0.01),
SNG4 B S B A SRR AL, P4l
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TRER BT 7> 22 S A (P >0.05), SHEr b
R RGN BN e, FBHP BT, 18k
RANMIEI AL, Hg PR RO 70 B35 IR T
M., sEmRA . SINEPIGH R Lo ilEd (P <
0.05, P <0.01), SiE#H H IG5 %R
(P>0.05), SRUHET eofl i I B B S 21 Bk oy
Jive , JBRAE RO o i 5 IR T B 2 R AR 2
(P<0.05, P<0.01), SyififgRH2mANE
(P>0.05) WORHRf RERT UL, SN &R H RO
AI1E CRS I 6 B 98 0 Fr 22 R8BS i Ok,
HURES rRos . WaR2 M 1,
®2 BREBEFRA[RBIEHILE (X =s)

Tab.2 Pathology index scores of nasal sinuses mucosa
(xxs)
Gyl n T ELHE R
EHA 20 1.65 £2.06
gl 18 15.94 4. 8644
e A4 17 2244254
PETE ¥ i 17 7.94 £3. 6044 rx*
ELINEFR R 18 14.11 +6. 58 AA**
S URET ) 19 4.052.80 *9®
SRUHEF i) 18 7.67 £3.804A =X x @

e SIER AR, AA P <0.015 SEIBALLE, P <0.01;
SETFARLL A, X P <0.01; Sk R4, P <0.05; 5
SIHEFIRI LA L4, ® P <0.05,®® P <0.01
3.3 B 4B L& COX2, RANTES mRNA % NF-
kBpS0 & & £ H L LAY COX2 mRNA FKik#
B MR FARARE R (P<0.01); wHHER
. BHEFHRIEL4 COX2 mRNA FIRHAIRIZ
FREL (P <0.01); SMWEK. mFlE4 cox2
mRNA Rk SEMA K LG It¥ES (P>
0.05); fFARH., whidmzRA, SMEFhREL
Z[H COX2 mRNA RiXLH LR EFEER (P>
0.05),

FERIZH RANTES mRNA k88 FE# MR T A4
BEHE (P<0.01); SHEFIL. &flE A RAN-
TES mRNA FR SEHM L LG #2257 (P>
0.05); EHHEF b7 HE 4 RANTES mRNA 3 ik #f5
RIZH B E R (P <0.01), HIEWH BT R #H
PE2ZES (P>0.05); whiss R4 NASWMEF T, &
it Z (8] RANTES mRNA 3RiK AT i 3 22 %
(P>0.05), ¥EEMTAMEFMARH (P<
0.01),

FERIZH NF-kBpS0 ik i 3w T 1 % H MR T
AR (P<0.01); SIHEFAR. . w2 Koo
PR NF-kBpS0 i E (R TR (P <0.01);
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Fig.1 Pathological alterations of nasal sinuses mucosa tis-

sues in mice (HE, x100)

BONEAL . 4 NF-kBpS0 B Em Trhifd &
20 (P<0.05, P<0.01), ShjH&s & lsi b
24 NF-kBp50 . EFEAL (P <0.01), WLFE3, K2,
4 g

CRS ZLBLH WEh, & H mRlatie fH
(19 50% L 150 HE S5 2 RN R A, EE
PRALHI A 2%, gEApXER, SSHRENTIE, AEEm
FEE R fEES L R A BARYT R BT SE E A
BRI AE ., BN O REHER, BHT.
MW, FTE. EE, g5, e, AL S I
A, AR, RS NEWR, BAERER, 25
il BBHEMRZ D), KREIGIRIFSE SR R
s A HGYT CRS A Bhryrae ™

CRS W) &A=k J & 2 N 2 M 5 A i 45
CRS B} S F IR AA AR RS R MR A, FLSRE N
FH I8 T A 4411 R0 v ok 40 i S5 22 Fb 42 M 41 i A
S R A R R CRS BB A i
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%3 #&%H COX2, RANTES mRNA % NF-xBp50 B &RIALLE (X £5)
Tab.3 mRNA expressions of COX2 , RANTES and the protein expressions of NF-kBp50 (x +s)

20 5] n COX2 mRNA RANTES mRNA NF-xBp50 & 1%k
EH 20 1.07 £0. 41 1.06 +0. 37 0.89 +0. 14
E i 18 9.00 +4, 1744 3.00 £1. 6444 1.65 £0.2344
IEEN 17 1.40 +1.14* 1.19 £0. 64 ** 1.07 £0.17 *
PR RA 17 1.25 £0.81* 1.58 +0.93 0.75 £0. 12 ***
S INEFR A 18 9.33 +6. 83 AA X *K 4.09 £1. 324 8% *5% 1.06 +0. 35 ***
B INES rhil it 19 1.62 +1.06®® 1.57 +0. 81 ~®® 1.13 £0. 1444 =X
L UREF = ) 18 6.54 £3. |7AAKKICKS S 2.33 £0.8444%x00 0.78 £0. 16 ****

W SIEHALE, AP <0.01; SHRALE, P <0.01; S FARLLE, ** P <0.01; Srfid R4l i, * P <0.05,%% P <

0.01; SEMEFERIRALE, ®*®P<0.01; FRWMEF PRI, **P<0.01

NF-«Bp50

B-Actin

Ewn BF mme gl AWE AWE Aw

B
AR XA "RAE PAR KA

B2 NF-xBp50 RikrikE
Fig.2 Immunoblotting analysis of NF-xBp50

Apz OB K B, CRS I g B R4 4
RERAS Y &5 COX-2, RANTES 285 AR

COX-2 J&A BRI FI IR R (0 e, e/ B BUIRES
TEREAFRREMEIRRE, RIERNFHASFRE L
P, W RSIR R . R EEREN RS
5 PO R S v R T . CRS AR AR
FAETRER P LR COX2 Rk e, Himit
A BRI IR R S RN b T BRI AR EE R
PR,

FATHESE B, BAIZ COX2 mRNA FRHIE
W ER T, PR COX2 iS22 5 T CRS (A
Ko GIRYY, RSN HE Qe fa R BONER 1R
il | i R A RN B, SR E
i PCR Z52 i /8 COX2 mRNA RIiRBHLAIA i 3%
FEAR, $E/R B IHET IR 0% CRS B 5 Fh I Rr 4k
AR VE I SRRISEEIE COX2 FRib A X,

RANTES & # 1k 4 ffg [ + CC W J5& B
(CCL), MEMEYERIEMEEAN T, HIFRKFH
T R JE SR RRAE 2 —'Y . RANTES AR
AR TR P R 4 B 1) 5 E B9 A, T LRI
b JE 0L ARG R A4 207 L CRS N B 52 B 1
B2 430 RANTES - WA T 5 55008 R 1 40 7 4 52 8%
B A I HHAA SR TR R 1 Kk %

I . SRAES A E G CRS &4, KA
I HER Bz —"

ARG R o, BRI BERFE R E BN
RAAMIIRIE , RANTES mRNA RIkEIEH M ABFAR
ZH T, B UNET TR A A8 AR A MR A
B AL TR L], RANTES mRNA &k 5487 4
EREAR . PORPEA SR T R RANTES 3Rk Pl e J2 B
DHAET 10 BRIBCAN 1 W8 TR T 40 L 5 28 200 R V2 1) S S 8
PR ML Z —

NF-kB 24 Rel A ZREM L, EA R GREEH
RIEAH KA T RIBIVER, 7ESRAE RN A AR 411
AT, ML AR NF-kB J2: pSO Fl p65 #5551k,
TEAEFDIRAET , NF-«B 5 &R0 5 IkB 455 1E
—i2, A TIREACIRAS . Y40 A2 2 40 i PN 5 sl
CRIBLET, A5 58 8 A3 40 i % 1 2 1% 3 31 kB
(IkB kinase, IKK) B4&4% I, i IKK #fizik
MGk, LA IKK fff IxBa BERR L, M fifl NF-
kB [ p50. p65 I ER A 43 il 2 55 A 2 A fE S
(NLS) F1 DNA g5507 5, THA6M) NF-kB S 2 48
A% A, S 20 DR 1 4 o b R R e
WFFEIFSE, COX-2, RANTES %5 2 NF-«B WM T
WL, NF-xB @ &iH# T COX-2, RANTES 4 5
RIS AH S B RL R F 57

AL R B R, AL NF-kBp50 ik I #
mTIER Y, $#E8 CRS A8k fH COX2 J RAN-
TES mRNA ik 5 5 NF-«B 18 BG YETF i A %
SN EF 101 IR ) 41 NF-kBp50 25 11 K COX2 |
RANTES mRNA 3k g AL TAAUL . 4878 s IR &7
IRV 7T B 3 o 40 ) NF-«BpSO ik, 17 e 1K
COX2 . RANTES LRk i inyrE - -

MZ, AN R S INER DR EA ] CRS
o B 5 80 AR 22 S RE RS AR L, AL 5 s
NF-kB 3@ [, 3 17 sk 2 5o 45 0 T i 0 &R I
COX2 . RANTES {3k %,
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