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BT RTAR P £ il B AR A AR R B R
TMEM16A/NF-k B/MUCS5AC 1= 238 1% 1452 1)

TR, BRM, A, EAHY, REL, FHER,
ERE, BLF, Al FHhE

LN B2 KR5S IR IR R 240, ) AR M A= XA 1245, 510405; 2. M R 25 R 2258 — s Bspe; 3. )M
M 2GR 22

[(FZE] BHH HTFSEF LR EEBRE X (AR) MM RIERR 50560 T RAERE . FiE 34 2SD
XA, H=am (8R), HAM (8R), #HFMKATHA 8R), FHFHANETL (10R), hxoa
I, RABZAMRAMEE+FBTHREF+I ARG FEIARMBME A EIER AR, L RE, FHTIK.
B FUK B HNE T R kR GREH2.16g/ml) 1.08 /100 g, 2.16 /100 g F, A L0255 0.5 ml/
100 g A LKEEF, HHER LR, HE828K; TOARTR, FRERATTAFFEN, ELISA E#a X K
SR ¥ kR EAE (Igh) K-F, HEF EMER K LR BB F T, LR mLsbn f g F
#35EE G 16A (TMEMI16A). %% & SAC (MUCSAC) & & %A, Western Blot 42 £ & F5 4 45 2 W
F kB (NF-kB) & @ &k, RT-PCRZHA&N # £ E AR TMEM16A, MUCSAC, NF-kB mRNA &5, Z&R HE
rEe 27, TOAKRRAFERER LR MEMTEAIE, LK., RAFRET; BAMKXRKF LR IR
LRI R A SBLE, TREREE M AR CERZE; F85 5. KA ZTARRIF LR A2 5%
BYFRE, ERBGTHANZTUARETAR, 5raui, ERAXRTAFRYRIEA L gE KT R
%I, $ ERAB TMEM16A, MUCSAC. NF-kBZ%& & % mRNA &k 7+ (P<0.053 P<0.01), 54:#A
AR, FHT B AR AT A F R BN R fE [gE KT AR, S B R B TMEM16A, MUCSAC. NF-kB
% 6 % mRNA £ A KK (P<0.053 P<0.01); S#FAKF 24K RAT A F R0 B INE f % TgE KT BAK,
$ % B TMEMI6A, MUCSAC & & & mRNA & & 4K, NF-kB & @ &k KAk (P<<0.05 % P<0.01),
NF-kB mRNA &k £ F L4AFFEL (P>0.05), 5 R85 kiR, 805 A ZANF-xBE G ALK
1 (P<0.01)., £5i18 F8or Taed it 45 7 £ 25 TMEM16A/NF-k B/MUCSAC 12 % i8 55 2 & AR M iR &,
JE AR B AL R Z ik,
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e = S (2 3L N R Dy QN 1 212
KB, $5 AR Ak T SO I ISR AR BRE )
SREAR O, T S ST B AL RT A 2 i 4
WG ST kB (NF-kB) {5553 [ 11 ok 2 /K il 18 2
15 (AQP5) Rk 7,

I 1) 35 0 BRAIL I 2 S L B b R = o3
Wo BN FER S RFERD, PR A SAC
(MUCSAC) J& A BRI I 57 Al i vp de R 2R GR 1Y
FHER P, AR i i A B R S A o Y AR
B o WSS R, AGERRR Y SO S T
T 0 5 B 11 16A (TMEM16A) A ¢ ¥, H R
b Hz MUCSAC 3635 52 TMEM16A/NF-xB 45 ',
A58 I TMEM 16A/NF-k B/MUCSAC 38 F& 4515 5 fif
T % AR il AR TR AR 750 K BRU VR v 4 W A ST
DU 4B 7R S A5 1R 7 AR ISR IR A9 T REAE FE AL
il AR O ARAE TR B SR 2 5y
S (fe 3455 . 2021037).

1 #R5FH%
1.1 4%

SPF 4% SD KEL 34 H, WEMESFE, 1ABTHE 160~
180 g, JAI%8~10J8, M) ARAE EXLEm sy .o
P, SE s AT IE S o SCXK () 2018-
0002, Bt FsF i E b EERLEBE T AR 53 Bl 84 5
Ry, WREE N 23~26 °C, FHXHEEE N 40%~60%,
S TS MR R RE 3 K
1.2 %

BAEOTHM . BE15g, HAR10g, BiX10g,
52 10g, JL4EH10g, AR T5g, FHRH10g, &
HHRS o %o 2GR AW A T AR BRESE 25 FRZA
A, A5 30 min, FRHETEK 25 min, S0k
40 min {7, LA 2G I, T2 in AAH TR K
R RETIAR AT R B . R IR 2R R
FAEZRAHR AR, e )5 2500 N & A2 2. 16 g/ml,
e 4 W] 50 ml k48 43 %€ f5 -20 CORfF . 50t
W AR ABRA R, fBFEH K=
g 10 ml W ELBNRH 1 h, JEMEE IS5, WRIEN
0.1 g/ml, 4 CUKAERIALLT
1.3 EZXABZALE

IIEHE H (OVA, Hit5: A5503-10G6) . A A
8T (5. 239186-25G) . HH 4 K 13
(IL-13, #t%5: 11771) . FMEEEH (BSA, it
5 A1933), Sigma/AF]; PUNF-«BHUik (5.
8242S) . HL MUCSACHi ik (5 : 611933) . ¥t

TMEMI16A itk (HHt5 . 14476S) . bii it —ht
(L. 4413S), CST/A Al ; SE@ ke (H 5.
217181101), EiR{EA R A BR AR WA
M (5. 6901028001618), T2 Al Tl A FR 5%
EAW; HRAR-FaOfam (5. Co105S) .
CCK8 il i 7 & (k%5 : C0038) . RIPA %
(it*5: PO0I3B), HEARAEWHARAGRAF; I
i IgE ELISA 5% & (41t : CSB-E07983m), X
LY TRARAF; Trizol (L5 : 15596026) ,
Invitrogen/z}ﬁj; BCARHIA& (b= 23225), Thermo
Fisher /v ®] 3 i % 5 U0 & (it 5 . R223-01) .
SYBR YLK} (HIL5: Q341-02/03), iEMEREA YR
M ABR A, ZHIEHORN (DAB) Bam (it
51 ZLI9018), At P A2 S AE AR A BR A F
4% 22 EE (415 . 22052433 ) , Biosharp 23 7 .

WK ZIRERFPR{L (F1%5 . M1000pro) , Hij
+: Tecan A H] 5 SERF 286 E 7 PCRAX (F4%5 . ABI
ViiA 7), Thermo /A ) ; 1E & 2060 e (A5 .
BX53+DP72), HAKELHr A F; I B AR A Uk B
(H4%5: 1658033) . 7 B A7 A G U 534 &
4; (#1%5. ChemiDoc Touch), Z&[E Bio-Rad 2A#]
1.4 @R EHET *

SD K ERUMEPE 5 EEVE 2 4% 1 217 S5, [l
K FH WPS Office 8 {FAE 1~17 705 FEl N FEHL A 8% 17 4
AN REILEL, RS S BIRE R — A B L
B, F B ATL SO TP e M 1 R R KBRS 40 4
W, HHhas g, BRI K SO IK . B R
A, Hias g, SR SO IR R4 A 4%
8 H, B AR 10 H, R MERER .

K52 b B UE A Bl R R 2 ) e i
AR fili I8 AR UE R BRGE AR Jr 7, dB R 3k 60 K
Bras AL Ah, HARA KBRS | R Itk 17 il
R, B 31 RGN AL, 5 40 K PHH
TMAR AL, 255 60 RaEAgh ol 1) i HE A .
KRR, R ERE T A EMIERE N (KX
FEXTE . 60 emx40 emx35 em) , PHAH R A HCE T
A, AR R AT S AR AR, %% AT EE 20 min,
10 min, @AM E, FAHEE 3, @ X2 K.
B H AR IL 60 min, MHIEFIHI 60K, 2) A
WAL RHFBIEMVE T L, 15250 A
WK H RS, HRBE 1 ml/100 g HEATHEE , BH I
W, EREIIAN 30K, 3) AR : LLOVA REE
R, o3 R R s SO TR S R R S R T K
R 7E 3 RS 40 K 25 R HOR BRUIE I v SR B iR



- 844 - "P EA2E 202444 H 265 55 8 W Journal of Traditional Chinese Medicine ,2024, Vol. 65, No. 8

(OVA 0.3 mg+ 5 84648 30 mg+1 mlAEFERK), &
2H LR, HES TR, FrE14K; BESE14K
5B R, L 10% OVA A= BRER KH B, XU &
FLA20 I, BEH 1R, LT K. THSAER RS
WRTRIG, K 10% OVA A& FRER K&, XU
LM 20 wl, BH 1K, FREEEh2isR, =
120 7E T A 50 40 KTT 46 FH 1 ml AF B ER 7K 1 i 1 4
14K, TERERTH SR W] 7 A R K &, X
MBS 20 wl, FH 1R, BEAEHLGEER,

B HOULEE R B e R (M | Jivh . %
) JOREBS . W63, Bk, KE, RE, BK
WLEE 30 min, PP [E] s R SR A S (80 EE |
MRS, SRR RE ), Hiid . =
SN i R k3 O N I Ee8 0 EA s X
Ji . ARRIEAERGE R, SR (P B RELE
HgWzE) L (S TP B S iR ) e
KeScik [13] #0028 1 S S B K BRUAT R 22 40
* (KD MR HERE: 17850 =50
RPFHT AR JEARC AT s R BRLE & & 8 JOOGEE H%E L
ST, K EEEE R, WG, E R 4 R
He, BRCRNIR, (EE, B IR g 5y
eI
R AR SR A AR K AT A2 4 2 (I 45 30 min P9)
Table 1  Behavior scoring criteria of allergic rhinitis rats

(30min after nasal drip)

oy i o R

153 1~34 MERAAL  BERILK
25 4~104 RELERTAL RS, (HIEHSEHA I
34y UIAKUE HEWE BIUREEOR R DA

VE: AT BN Wb . PR S HITEA AT
1.5 #%#%Hyik

WS HRF IR H , SO, AR 4
T BT WA 1. 08 ¢/100 g, 2. 16 g/100 g #EH |
Hor SO = B 2 25 2500 1 R I PR A Ak e, A
RUZH 457 0.5 ml/100 g ZEFRERKE S, YA H 1K,
Fpg 28 Ky AU MATHE S T, 425
HEASN, HRR ALl ARy, HRAAY
1.6 ARARERLE

KRR S FEE 0. 1 ml/100 g JBRBE 5 18 3 3h ik
Fifit, B HRERIMZA 10 ml, MEELZEIRFE 2 h,
4 °C. 3000 r/min B0y (B2 7 em) 10 min, HUE
JZIME, T ELISA K . Fe BB HLECT 21k 441
BEH 3 R BRI B ) 5 1 iz kS22, — ]
B | EhE-80 CI%AE, FHT Western Blot 1 RT-PCR

Kl s o5 — M5 b K R EAE 4% 2 R R [ 2
JBK G AT AT A, T HE Y (R 4 AL S5
1.7 WEIGAFA Ty ik

1.7.1 KRA—MHEL LRMEMERREL.
R KM KMESENOL, TW28 KiFidskbes .
TR AT R ARSI F A TSy, AT AR .
1.7.2 ELISA & Aam 51 8 o % IgE R F HARERAE
JUHS 4% B ELISA U6 B A5 AT, B AR S0 £ 4% FL7E
450 nmAMOCEEE, THEAREMZE T & FER 1gE A
1.7.3 HEZEEWEF LR FBHmE P T &
R ORI S R U3 wm), & TR
FETh 60 CHERE 1 h, ™M % IR AR R P AT HE 3
o PR I E S AR AR S SRR B b R A
FELS H A 2 IR AR A

1.7.4 Sz 2840 34w 5% b & 45 B TMEM16A |
MUCSACE & &k BHORFEE. Bk, s L
FEREEA LY, RS | R [RR BRSOk .
MR AE Z R H, W E g B, i —4t
(MUCSAC F1 TMEM16A it 4 43 5 4% 1 : 200 1 1:
500 tb GBS ) T4 Cidik, DAB R, B
WK ZHZRER, R E R, BT E T
WA NI RAEEIL . (1 Image J 1. 51 5
XA PEFIR AT 08T, A AOD A,

1.7.5 Western Blot %] & & & 602 NF-kB & & &
KO URAEIY B R B ZUM A SR TR ORI
JEHLBTEE S, 4 °C. 12 000 r/min B0 (B 02F42 7 cm)
15 min, BB, BCAEEAEE, RIBEAWKE
KR THEJE A 5Xloading buffer Fit & 8 AR5 . &
FFE & L FE 2 8% SDS-PAGE IR ilE47 70 B, KRG
300mA, 2h#E 2= PVDFRE L, 5% BR3P 1 h,
YUK NF-kB, GAPDH LA 1 : 1000 ¥ FEHi B, 4 °Clig
B, VRS T IR R L Y 6 N A JE T (1
3000), ZFiRPFHE 60 min, VRGO, K
Bl 1] Image J1. 51 #3847, LA GAPDH SN 2,
H AR R H/GAPDH Y W B2 AR AR A R 46 4 14 2F 5
AR .

1.7.6 RT-PCR ] # L& 2B TMEM16A NF«B,
MUCSAC mRNA F 35 WERAF 09 5 b R R AH 44m
A Trizol T EIFENATE G, 4 °C. 12 000 r/min
By (B2 7em) 15min, BUEW, BUDEE
fift B RNA, i B Ja FH A 0O T I OD i .
iz AR R & 16 I 5 B 20 Wl BEAIR &R, in A
SR, A& & 50 °CL 15 min, 85 C.
5 s AT R SN o W 3R R Y, AR M
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95 °C. 30s, 40 MPEIR SN, HP 95 °C. 10 s,
60 “C. 30s, HJafiihsios°C. 155, 60 °C. 605,
95°C. 15s. SIMHT MEAEAED ARG, 519
J¥51 : TMEM16A: _EJi# TGCCAGTCACCTCTTTGACA,
T % ATCACAGCTACTCACCTCCTCT, =¥ K J&
160 bp; NF-kB: I*{if CAGACGACGATCCTTTCGGA,
T TTGCAGGCCCCACATAGTT, 7= K & 270 bp;
MUCSAC: b GTGTTGGCCGGAGAAAGTTG, F
f GGTTGAAGGCTCGTACCACA, =¥ 213 bp;
B-actin: |"1f GCAGGAGTACGATGAGTCCG, Fiif
GGGTGTAAAACGCAGCTCAG, F=¥KJ¥ 83 bp, 4%
SRR AR X SRk i 274 2T ROR
1.8 %itFFik

K i GraphPad Prism 9. 0 4 % £ s #E 4745 11
IHT. RIS GESSM, H (ss) R,
J7 25545 Z2 2400 LR FH B N 2R T 25 04T, PR e
K LSD- K ik s r ZEAF5H Z 4l ik H
KruskalWallis H K5, P9 FL %R F Dunnett’s ¢ £
5o PTAT R AR B 2R HSUN R 55, P<<0. 05 R 25
SAGIFE L
2 #R

2.1 BAKRA A LA f ¥ IgE K P e

FHHAKRRELREMFRANE, KELR
B, ORMIEE BEOhER, KIESIETCHEHERS,
ARG, (HR PG M e . W
KEATHER S =50, S ominE | F el
B MPRARREIR IRl B R R OO HE L
v, HEMEREEL, G, BWE g R
He, BRCRIR, . BHOMK. mlEA K EBE
& T RS RS T IR, BRRREETL
BAKZ MG, N ERETIFELAES), EEE
DL, A, BRI ERAE RO AW B, H
SO e R 1 2 AR SO TR s AR R ]

K2, HEAALE, BIRH KR 2=

O KA LA IgE K B E TS (P<0.05); Sk

Widl s
b |
%

)

o T
Ve PR SR B S

R b, S0 . SRR AR BT 2 L I
AP JE ML TgE KRR (P<0. 058 P<<0.01); #
Gy =N (B B 2 N (R A = o VS R A e 20 = 88
(P>0.05).

T2 KUUKREUT AR RN L 1gE KT g

Table 2 Comparison of behavioral scores and peripheral blood

total IgE levels of rats in each group (xs)
25 REC AR MIgE/pg ml™
ZH 8 2.50+0. 76 0. 955+0. 428
R 8 6.51+1. 51" 1. 6130. 206"
ORI S 8 2.25+1. 16" 1. 089+0. 288’
X E i 10 1. 50+0. 93" 0. 8210, 2547

e IgE, UEEREAE,

a) HaH4lbE, P<0.05; b) SHAILLE, P<0.01;
c) SHIMA L, P<0.05.
2.2 ZARASEEFRALHE £ EREEMH
B i

Bl s, 25 AR B b R B0 E I i 4N i 2544
SERETCI VR, AR BHEYIRE ST, JoKM . RIS
AR, RRRIZE K R S b R A b R ZH 2 IR H A A3
W%, EAWZBMNE, WL ERI S, ATl
RAEANML . PETR MR AN A A AR . B 0T
1o AR 2 R RS I R R AR S B R YA
A, BRI EEAR I ek, RN AU D
NE AN MO IR, TR T 200 AR 7K L 4 i A U
o B R R R A I AN IR T A A I
I, B, R BT R
2.3 ZMKRAHEXFBETMEMI6A, MUCSAC &
& e mRNA & ik b

F3n, GEAAE, BRI KRS FEE
JETMEM16A, MUCSACH KX mRNAFATHE (P<
0.058% P<<0.01); SERUL LA, S0 . G
HHKRE FEZBK TMEM16A, MUCSAC & A M
mRNA £ kAL (P<<0.05 5, P<<0.01); S Jr
L AR AL A 2 R G L (P>
0.05).

Wy, >3

BT IEAIRY  REOTEAES

B SRS R AEAZUNEE (HEQ (R, x400)

Figure 1  Histopathological images of nasal epithelial mucosa of rats in each group (HE staining, x400)
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3 BUKESE LR TMEMI6A . MUCSAC 11 Fl mRNA #3k HoAL
Table 3 Comparison of TMEM16A and MUCSAC proteins and mRNA expression in nasal epithelial mucosa of rats in each group (x=s)

a5 -~ TMEM16A MUC5AC
z S
HH/AOD mRNA/2 A4¢ HH/AOD mRNA/2 24¢
FHA 3 0. 44+0. 04 1. 12+0. 59 0.35+0. 12 0. 80+0. 62
AR 2 3 2.58+0. 16 14. 88+2. 81" 2.70+0. 13" 35.20+2. 38"
B0 A 3 0. 57+0. 44° 2.13+2. 79" 0. 79+0. 24° 4.04+1. 60"
B0y A 3 0. 54+0. 38 1.76+1. 28" 0. 4620. 317 0.61x0. 81"

. TMEMI16A, B 16A; MUCSAC, B 5AC,

a) HIEP4IE, P<0.01; b) Ha5E4IHE, P<0.05; ¢) SHR I, P<0.05; d) SHRIAHE, P<0.01.

2.4 B KR F L ZFE NF-kB & & /2 mRNA &
ik ph g

Faw, SEAME, BIRR RS F R
JIEE NF-kB 2 F K mRNA & AT (P<0.055( P<
0.01); SEIAIZ AL, B0y . IR R4 KR
S b RIS NF-«B 25 11 5 58007 = 7 2 41 NF-xB
mRNA F£ILFEE (P<0.058 P<<0.01); 5E&4H07
I EAL L, SO =R 4] NF-x B 8 3R AR
it (P<<0.01). #5241 KE S b R BB NF-xB & 1
AL UK I LI 2.
R4 SUURRE L FNENF-«B & AR mRNA Fik Hjg
Table 4 Comparison of NF-kB protein and mRNA expression

in nasal epithelial mucosa of rats in each group  (i+s)

- _— NF-kB & [ NF-KiTiNA
/GAPDH 1)
2 HHA 3 0. 06+0. 01 2.48+0. 31
AL 3 1. 28+0. 06 9. 46+0. 78"
SO R 3 0. 640. 01" 9.75+4. 41
SOy Rl 3 0.49+0. 017 *) 6. 0720. 25"

H: NF-kB, #HF kB,

a) S A4ILE, P<0.01; b) 5[4, P<0.05;
o) SRR ILE, P<0.01; d) SEBIIILES, P<0.05; e) &5
BHOMGREALLE, P<0.01,

NF-xB ‘ —— — —— ‘

GAPDH ‘ ‘

A B C D
H: NF-xB, BFEF«B; A, ZFH4; B, RHM4; C, &
HOTIRR R D, SEOT R
B2 AUREU b BRI NF-xB 2 15 LKA
Figure 2 NF-kB protein electrophoresis pattern of nasal
epithelial mucosa of rats in each group

3 Wit

BRIy, BTEWRCES, BhR “ERT RIVE
W, JEARZA. (R - Wek) H: “IRA
TH, ek, LT, BAREE, LR

Jifi, GEPEAKIE”, PRI AR AR R Y
PR . AT H A 5T s 805 DRI 7%
I LB ARy, AR AR, BEREAM
M2, XReRESE PR, FEUHAR, BiX. 52,
FIAR . SeS @M e <, B s ahm, fi=C s )
FHE, WOMBE KL AL KU 2 5 44 DL 4880 F25
R, HRFUORIEDS, SFRDFRIRE RS, DU
TR, BRI, LK HEEAEZ . 207
HIMAE:, #hPEEL, HORGIIE, #MREAS, g
B4 e 2 ) BRAE I RO EE A LAl 51
o5 o7 G R IR SO BE G AR SER . AR
iR, BRI R B BB A | T |
TIE TR ARIEAR,, AT NF =541, FIRHEA
BREETOCHEHES MG . KMHMEEES . 1E
D . BB RAE . BRORR . SRS
FEAEAGE ;B b e FhAR S B R % . B4
FZ AT | g IR 40 M e A B AR, A1 E
MA TgE A as AL T E, LA B 45 3 Ui B AR fii i<,
FEIEER AT . MRS s RR TS, K
R S B DR R il AR AR RS B 8 s, i R R
B bR RS SR, RAE AR I b, U
WIS 07 T F AR il LB IES T RCE o, R R
5 RTA S A e b R AR AN SRR R RE, D
DR ST

PACHISE B, TMEMI16A J2 55800 40 55 13
R STRAN, S 5ZMaRTige, Hi g E
PR A R R AR A0 1, fE AR BB B
Fe BB ZH A E] UL TMEM 16A 3353458 'Y MUCSAC
1o IR S G B I VI O, R ERIE I AGE
FHEH LA MUCSAC HC#, # MUCSAC %) & it
FLAESEACPARER T ACE R A 40 I S
WFoE 7 LB, NF-xB X H R RIERN T35
MUCSAC ik 45, S8 BB MUCSAC %
iK% TMEM16A/NF-kB 4% . NF-kB I il 51 o] i 3
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4l TMEM16A 4+ 5 MUCSAC B 724, TMEMI16A/

NF-«B il #1E 112 5 [ 4/ R 13(1L-13) 15 31

YRE RO ARG RER, 5FH

P, BRI KRS R TMEM16A . NF-«B.

MUCSAC EH A mRNA ik T L8805k, &

TS KBRS R R TMEM16A . MUCSAC

A mRNA RIBFEAL, Sfl a2 NF-kB mRNA 3%

RIRREAG, 47 BB T BBl L B0 i TMEM16A/

NF-kB 18 35 PE, ( MUCSAC 263k F R & F

B RERE e 430, T S B R R S NF-kB A 3R

IR S RO R R W

i L RTiR, SHOT T AR E G TMEM16A/

NF-kB/MUCSAC {5 53l i, AT PR/ e b Je b

JIE 285 8 1R 20 WA LAYA T AR BOPE T . Horh B v

R Z AT et 22 5 Tege it 3L, {UNF-«B

BHARBZERAGIHE L, S80S A IGIR

G, ARRIEAURIRIRE e, LSO 25

WP R R o ARBFR I IRAIE T AR 26

oW — AR5 T IE B, H R E TMEM16A/

NF-kB/MUCSAC {5 5l 1 EFEe R, HEg0y

B RS A e — 25 B . 5K kST R AH G

SEE, TR ARER SO 9 AE AL SRR G it

filt, DA AT A SO iR T AR BUAE AL
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Effects of Bimin Formula ( 5477 ) on the Nasal Mucosa TMEM 16A/NF-xkB/MUCS5AC Signaling Pathway in a
Rat Model of Allergic Rhinitis with Lung-Spleen Qi Deficiency

XU Ningcong', HUA Yiwei', TAN Xi*, WANG Jinhan’, LIANG Zihua', ZHOU Shiqging’, LI Yunying’,
CHEN Wenyong®, XIA Jiyan’, LUO Qiulan’

1. Second Clinical Medical College, Guangzhou University of Chinese Medicine, Guangzhou, 510405; 2. Second Affiliated
Hospital, Guangzhou University of Chinese Medicine; 3. School of Traditional Chinese Medicine, Guangzhou University of

Chinese Medicine

ABSTRACT Objective To explore the possible mechanism of Bimin Formula (54§77 ) in treating lung-spleen
qi deficiency syndrome of allergic rhinitis (AR ) with high mucin secretion. Methods Thirty-four SD rats were
randomly divided into a blank group (8 rats), a model group (8 rats), a low-dose Bimin Formula group (8 rats), and
a high-dose Bimin Formula group (10 rats). Except for the blank group, the other groups were subjected to AR lung-
spleen gi deficiency rat models induced by smoking, gavage of Ginkgo biloba leaf extract, and ovalbumin. After
modeling, rats in the low- and high-dose Bimin Formula groups were given Bimin Formula concentrate (concentration of
2. 16 g/ml) by gavage at doses of 1. 08 g/100 g and 2. 16 ¢/100 g, respectively, while rats in the model group were given
0.5 ml/100 g of normal saline by gavage , once daily for 28 days; the blank group was not intervened. Behavioral
assessments were performed after intervention. ELISA was used to detect the levels of peripheral blood total immuno-
globulin E (IgE). HE staining was used to observe the pathological changes of nasal mucosa epithelium in rats, while
immunohistochemistry was used to detect the expression of transmembrane protein 16A (TMEM16A) and mucin 5AC
(MUC5AC) protein in nasal mucosa. Western Blot was used to detect the expression of nuclear factor kappa B (NF-kB)
protein, and RT-PCR was used to detect the expression of TMEM16A, MUC5AC, and NF-kB mRNA in nasal mucosa.
Results HE staining showed that the nasal mucosa epithelial cell structure in the blank group was intact without
shedding, swelling, or necrosis; the nasal mucosa epithelial tissue of rats in the model group was thickened and par-
tially shed, with infiltration of eosinophils and lymphocytes visible ; the pathological changes in nasal mucosa tissue of
rats in the high- and low-dose Bimin Formulagroups were improved, and more improvement was showen in the high-
dose group. Compared with those in the blank group, the behavioral scores and peripheral blood total IgE levels of
rats in the model group significantly increased, as well as the expression of TMEM16A, MUCS5AC, and NF-kB pro-
teins and mRNA in nasal mucosa (P<<0. 05 or P<<0.01). Compared with those in the model group, the behavioral
scores and peripheral blood total IgE levels of rats in the high-dose Bimin Formula group decreased, and the expres-
sion of TMEM16A, MUC5AC, and NF-kB proteins and mRNA in nasal mucosaalso decreased (P<<0.05 or P<<
0.01) ; the behavioral scores and peripheral blood total IgE levels of rats in the low-dose Bimin Formula group were
reduced, and the expression of TMEM16A and MUCSAC proteins and mRNA in nasal mucosa, as well as the expres-
sion of NF-kB protein decreased (P<<0.05 or P<<0.01), but the difference in NF-kB mRNA expression was not
statistically significant (P>0. 05). Compared with the low-dose Bimin Formula group, the expression of NF-«kB pro-
tein in the high-dose group decreased (P<<0.01). Conclusion Bimin Formula may improve the symptoms and
high mucus secretion of AR lung-spleen ¢i deficiency by regulating the TMEM16A/NF-kB/MUCS5AC signaling path-
way in nasalmucosa.

Keywords allergic rhinitis; lung-spleen ¢i deficiency syndrome; Bimin Formula (#4775 ) ; transmembrane protein

16A ; nuclear factor kappa B; mucin SAC; high mucin secretion
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