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Effect of Bisoprolol Fumarate Nasal Spray on ciliary movement of toad palate
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Abstract: Objective To investigate the effect of Bisoprolol Fumarate Nasal Spray and its formulation additives on the ciliary
movement of toad palate. Methods Normal saline (0.9%) and 10 mg/mL sodium deoxyycholate solution were used as control and
positive control, respectively. The lasting time of ciliary movement (LTCM) of 100 nL Bisoprolol Fumarate Nasal Spray, 25 mg/mL
bisoprolol fumarate, 5 mg/mL chlorobutanol, and 30 mg/mL 2,6-DM-B-CD was compared in vitro and in vivo. Also the changes of
toad palate models were observed. Results /n vitro experiment results indicated that the LTCM of control group was the maximum,
and the mucosal surface and the cilia were clear and complete, and the ciliary movement was active. LTCMs of 25 mg/mL bisoprolol
fumarate, 5 mg/mL chlorobutanol, and 30 mg/mL 2,6-DM-B-CD group were 30 — 50 min, and had a longer swing time after washed
with normal saline. The mucosal surface was complete with no cilia off phenomenon. /n vivo experiment results indicated that the
LTCM of control group was 300 min, and mucosal surface was complete, and cilia movement was very active. There were no
significant differences between control group and Bisoprolol Fumarate Nasal Spray group. Conclusion Nasal cilitoxicity of
Bisoprolol Fumarate Nasal Spray and its formulation additives after nasal administration is mild, transient, and reversible which can
provide reference for studying a new nasal preparation of Bisoprolol Fumarate in future.
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Table 1 Effect of Bisoprolol Fumarate Nasal Spray and its additives on cilia movement of toad palate in vitro ( X£s,Nn= 3)

A | B X LTCM/min A J§ LTCM/min & LTCM/min AHXS T 75 %1%
Paics 296.6+7.6 0 296.6+7.5 100
ZEURTR 43406 0 43+0.8" 0.02
=EBT R 353%1.6 125.6+5.1 16524+4.8" 0.56
2,6-DM-B-CD 542+4.0 25334135 302.2£11.9 101.8

B SRR 30.3£4.0 2233+12.3 251.6+5.8" 84.8

B TR EE R IR S 7 453+1.5 234.31+16.9 280.5+12.3 94.6

Ex AR "P<0.05

*P <0.05 vs control group
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Table 2 Effect of Bisoprolol Fumarate Nasal Spray on cilia movement of toad palate in vivo ( X£5,n=3)
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AL, X AEREER K AL, g bR AR IR 5
#, FRIEGHEF K, WA LTCM 24 300 min,
T LR w4l LR R T 241 B i vk ™ &,
KIEHELTE O e 138 sh, R A B K2 Ik
Mk, T RMEES . ST DRILRIFIK &
WAL, WS LTCM 24 40 min, £2EBE /KoL
i, R EIAEH LTCM 4 260 min, &
LTCM B4 300 min, 54K A LS, ZRLE
EhE
3 iTie

HAT, VP25 sy s g 21 6 35 1 1)
Y F BN RNLLT B b E SR
B SN R LT B ook E SRR AT B,
B 515, BRI, N, EARETST R,
KA T sy ERE R AT BRI E B R R
IR B ) S LB ISR S AL B R R . A
TAESZIG A R ], WFSR RIS T B Ak
SRR . PR TVE &AL, T
DR, — ] R EHRIE 2 AR AR, JEaT
EB SRR G — BB R, (HRE R
SRR 2L, WSS R IR, SR REAE
EEEPOFi

W R LRI R BRI AL T 2,6-DM-B-CD
BEVE LB/, et E IR L 2R AR I S i el
W, NORTAE A BV, S AR 9 1 7R — SR
TEEREAR T, jAN, 2,6-DM-B-CD it i %
i AR =SB T IR AT B, R T fE K
FE1% ST AL 7 o R LRI IR DA e = &R T 182
¥Jnr 5 2,6-DM-B-CD JEBUKEPEIBIRE 54, A
11 A5 5 B R A 1) S B vk S AT R A
Bl SRl BRI, R R L Z R SR 2 A
LTCM H/EF SR A AL, Z=R e .

EAERT O, BURERT T2 45 24 )5 30 min,
T A FH AT AR R 2 R RBORE A B i (1) 5 ¥ B 1 TR) A
20~30 min, XTI B I AR 15 min
FEAUO, KRB BRI, 5 R IR S A S s R
L, BT IR 4145 24 30 min )5, BiELTB5E 4k
B = E s, R BA ™ E R FBA Rk,
M0 T8 B8 LRI /R Wi, S 45 25 )5 R
4 St Lt e LU {1 I R (BB B A P ek 2w )
Wiy, R LTCM S5 X Al e, =R LW
E

2 LT, ASSZIGm R s g b SRR A B AAT:
TEARIEW RN TS, B8R T 5 B RIS IR i) &



AR HwH%A  Drugs & Clinic

E30% FHuH

20154E 11 A ° 1323 -

FCRRIN AR S R LT B 5 LR S o F 9T 45 R,

T EY TR P BRI R SR K B s A R EAN ]

HILFRIEIEAER], AHEATHIZ R AN RAE IS R

FIPTEE o 38 T 1% S AR S G BN 706 A Ak o el

LFBMTENE LSO SR A 28 A& A AR B D) RE IR 32

Wi, SEAT R TAEA R W GRS IR AR B (HAR

WA A, KRS JE T8 TT A B SR L 2R JR ) 4

a2yl Rt 2%,

Sk

[1] ZhaoJ H, FuJ H, Wang S M, et al. A novel transdermal
patch incorporating isosorbide dinitrate with bisoprolol:
in vitro and in vivo characterization [J]. Int J Pharm,
2007, 337(1-2): 88-101.

[2] Ishiguro H, Ikeda T, Abe A, et al. Antiarrhythmic effect of
bisoprolol, a highly selective betal-blocker, in patients
with paroxysmal atrial fibrillation [J]. Int Heart J, 2008,
49(3): 281-293.

[3] k¥R, W=, il & B BRHERBE/R AT
R B Iy 2 BRI R TI L (7] M4 242707
), 2001, 17(5): 237-239.

(4] XUB%), RERL MIEE, & H7 W DR R RIR
P NS AR EEWTFE (3] [ PR 2 B2
&, 2000, 16(1): 40-42.

[51 XSEEN, T F, ¥
HE- B -FRRIDRE G A (1 24 8D BE 5T
IR, 2015, 30(3): 258-261.

6] # ®l, mUkKR, X W, 55 254 2 LM
O LS ) 1 700 K BB IR VRS RCR (1], I TEERER
22224, 2014, 34(5): 631-635

U, S KRS AU TR
U] AR5k

(7]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

REER, WH TS, BT, & S e S ak
FLA & S 2L SR [ e VRO (9], R E 2 AE 0
i, 2012, 47(8): 594-598.

Costantino H R, Illum L, Brandt G, et al. Intranasal
delivery: physicochemical and therapeutic aspects [J]. Int
J Pharm, 2007, 337(1): 1-24.

M2 W DR RIS IR A EST (D], ARG
Fir W EERERAE, 2013,

gKZE, HORTIEL B 25 R G0 R L R R T
Wikt (1. PEEZ T A&, 2001, 32(7): 323-
327.

R, o, TTmeRs, A5 IR SRR AT B
KV ik 7). 252F249R, 1995, 30(11): 848-853.
TREENI, FmA), B R, . AT EL A 2
XF i b 2T B AR B S B LT R 0 2 R (7).
W E R 25 Tk vk, 2014, 45(12): 1160-1162.

Merkus F W, Verhoef J C, Romeijn S G, et al. Absorption
enhancing effect of cyclodextrins on intranasally administered
insulin in rats [J]. Pharm Res, 1991, 8(5): 588-592.
Hermens W A, Deurloo M J, Romeyn S G, et al. Nasal
absorption enhancement of 17 beta-estradiol by dimethyl-
beta-cyclodextrin in rabbits and rats [J]. Pharm Res,
1990, 7(5): 500-503.

Rajewski R A, Stella V J. Pharmaceutical applications of
cyclodextrins. 2. In vivo drug delivery [J]. J Pharm Sci,
1996, 85(11): 1142-1169.

Romeo V D, deMeireles J, Sileno A P, et al. Effects of
physicochemical properties and other factors on systemic
nasal drug delivery [J]. Adv Drug Deliv Rev, 1998,
29(1-2): 89-116.



