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anemoside B4 after intratracheal and intravenous administration

LIU Chun-yu', FU Tao-tao', YANG Fei-fei', FENG Yu-lin’, GAO Hong-wei’, YANG Shi-lin’,
LIAO Yong-hong'"

(1. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing 100193, China; 2. Guangxi University of Chinese Medicine, Nanning 530200, China)

Abstract: Anemoside B4 (B4), a main triterpenoid saponin from a traditional Chinese medicine plant,
Pulsatilla chinensis, is a novel anti-inflammatory agent for protection from acute lung injury. We investigated the
pulmonary availability and anti-inflammatory efficacy of B4 after intratracheal and intravenous dosing with a view
to evaluating the suitability of inhalation delivery. All animal studies were performed under the guidelines
approved by the Animal Care and Use Committee of Institute of Medicinal Plant Development, Chinese Academy
of Medical Sciences (Approval No: SLXD-20181113046). In vitro evaluation of the aerodynamic characteristics
and droplet size distribution showed that the aerosols generated by a commercially available nebulizer were well
deposited in the respiratory tract. Following intratracheal administration, B4 underwent pulmonary absorption into
the bloodstream, rendering an absolute bioavailability of 103%. Compared to intravenous delivery, intratracheal
administration dramatically increased the drug availability in lung tissue of rats by more than 1 000-fold, leading to
improved and prolonged concentrations of B4 in lung tissue up to 48 h. In addition, the intratracheal administration

of B4 resulted in dose-dependent and prolonged anti-inflammatory efficacy in a lipopolysaccharide (LPS)-induced
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lung injury model in mice. The present results demonstrate that inhalation delivery of B4 is a promising approach

to treat pulmonary inflammation with once-daily dosing.
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Table 1 The optimized operating parameters of mass spectrometer
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Figure 1 Dynamic changes in droplet size and concentration of
aerosols of anemoside B4 over time following the nebulization via
PARI LC Plus as measured with a Spraytec laser diffractometer.
D(90), D(50) and D(10) are the corresponding particle sizes when
the cumulative particle size distribution percentage of the sample

reaches 90%, 50% and 10%, respectively
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Figure 2 Aerodynamic particle size distribution of nebulizer

generated aerosols of anemoside B4 solution assessed by NGI
testing (n = 3, x = 5). MOC: Micro-orifice collector; NGI: Next

generation pharmaceutical impactor
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Table 2

plasma after intratracheal administration at a dose of 15 mg-kg”

Pharmacokinetic parameters of anemoside B4 in rat

and intravenous administration at a dose of 5 mg-kg” (n =5, x £ 5)

Intratracheal Intravenous
Parameter L L
instillation injection
AUC,, /pg-min-mL" 11000+1660 3200339
MRT /min 432+ 112 62.3 +6.30
t,, /min 343 +£94.6 45.5+6.20
t .. /min 90.0+21.2 —
C,./ng-mL" 29.6 £0.950 —
CL /mL-min™ kg 1.36 £ 0.200 1.56 £ 0.140
V/Lkg' 0.459+0.140  0.199+0.018 0
Absolute bioavailability /% 103 —
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Figure 3 Mean plasma concentration-time curves of anemoside B4 in rats after intratracheal administration (A) at a dose of 15 mg-kg™" and

intravenous administration (B) at a dose of 5 mg-kg" (n =5, x £ 5)
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Figure 4 Mean concentrations of anemoside B4 in the bronchoalveolar lavage fluid (BALF) (A) and lung tissues (B) after intratracheal

administration and in the lung tissues (C) after intravenous injection to rats at a dose of 10 mg-kg" (n =3, x £ 5)
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Figure 5 Relative production of TNF-« in BALF after (A) intratracheal and (B) intravenous administration of anemoside B4 at different

doses (mg-kg") on LPS-induced pulmonary inflammation model mice (n = 3, x + 5). "P < 0.05, "P < 0.01 vs LPS group. LPS: Lipopolysac-

charide
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Figure 6 Relative production of TNF-a in BALF in mice after
pretreated with intratracheal administration of anemoside B4 at a
dose of 10 mg-kg" at different time prior to LPS-induced acute
lung injury (n =3, x +5s). "P<0.01 vs LPS group
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W1i5i% B 4 40 25 5 LS AR, A 2B E MR T
0.1, AR T RIENFHTRAE R & 25, e
WS ST N LY M it 08378 e, JHG A It 0965 B 78 4, T 4 ¢
ZIWAE IR B BT R 2GR FE RS (A K5 48 he BB =, TE
BT T B4 22 il AN Ik 45 245 5 Tt B 2 A4 FH i) 2%
R 2055 2 145 5 2R LPS 55 i 45475 /N B 28 il
5% 5, B4 HT R AE A B = A, oK
PR B (FEMK BALF o TNF-a & 81K 75%) 58 T 5 3
FIE T R WA A5 4, T BRI 26 245 10 5 R & T
B B KT A TR R 29 50% ) TNF-a 3081 ; 64, fil
A 2 Ja IR B 4 A R 2 /b 24 h, BB 4A 24
HAKBBTRIEH .

SR, B4 il 645 2 f5 B R M40 & AFE H,
HL R A 2 0] R 2 /0 24 h, R B 1A 1 L T A
1R BT # Ik 2, B RERI B4 BREA ST A
DUARAE T EB, 150 RN 25 245 2 B4 I6 97 i 34 2 i f) 2 AR
BUIEA
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