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Abstract: Objective To explore the feasibility inhaled atomized Xiyanping Injection through determination of aerodynamic
characteristics of atomized fine particles and safety of atomized inhalation in mice provide reference for clinical application.
Mehtods The new generation of cascade impactor and atomizer system (There were two kinds of atomizers, the compressed air
atomizer: Germany Bray medical atomizer Turbo BOY N and the ultrasonic atomizer: Yuyue medical atomizer 503M) was used with
COPLEY Scientific Limited CITDAS software to calculate mass median aerodynamic diameter (MMAD), geometric standard
deviation (GSD) and fine particle fraction (FPF). The total delivery amount and delivery rate of Xiyanping Injection were measured
by respiratory simulator. Inexpose inhalation exposure system was used, mice were exposed to low, medium and high doses of
Xiyanping injection (25, 50 and 125 mg/kg, which were 3, 6 and 15 times of the clinical equivalent dose) through oral and nasal
inhalation for 4 consecutive weeks, withdrawal for two weeks of drug, mice in the control group inhaled normal air. To observe the
general state of mice, 10 mice in each group were killed at the end of the administration period and the end of the recovery period,
half male and half female. Blood samples were taken before the mice were killed to detect the changes of hematological indexes and

serum biochemistry; autopsy was performed after the animals were anesthetized with ether inhalation, and the appearance of the
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tissues was observed in situ, focusing on the oral mucosa, nasal septum mucosa, trachea and lung; the main organs brain, liver,

spleen, kidney, heart and lung were dissected to detect the organ coefficient; the left lung was stained with HE to observe the

histopathology change. Results Xiyanping Injection can be atomized into the lungs (bronchi and bronchioles) and a certain

proportion of it remains in the lungs. The total delivery amount and delivery rate of Xiyanping Injection increase in turn in children

and adults. The results of inhalation irritation showed that no death and cough were observed during the experiment. Compared with

control group, there were no significant changes in hematological indexes, serum biochemistry, organ coefficient, main histological

examination and lung histopathology in all dose groups of Xiyanping Injection. Conclusion Under the condition of in vitro the

existing nebulized inhalation, Xiyanping Injection can be inhaled into the lungs (bronchi, bronchioles) and a high proportion of

drugs remain in the lungs, and there was no obvious irritation to the respiratory mucosa, indicating that the application of nebulized

inhalation is relatively safe and feasible.

Key words: Xiyanping Injection; inhalation exposure; feasibility; aerodynamic characteristics; safety evaluation
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Table 3 Body weight of mice before and after administration
m _—— _ END=—¥]
A R ke B 1 52 T4 Wi 2
I 0 22.1+2.4 23.942.2 25.342.9 27.342.9 29.1+4.1
B 25 21.6+2.1 23.742.9 25.8+1.9 27.243.1 28.8+3.3
50 22.042.2 23.542.6 25.742.5 27.742.5 29.1+1.7
125 21.9£1.5 23.542.7 26.2+1.8 27.242.6 29.343.0
£4 A28 ADRMBFIEIFEL R (x+5,n=10)
Table 4 Summary of hematological indexes in mice at Day 28 (;:ks,n=10)
Fiilk=v] WBC/ RBC/ HGB/
ZH 5 NEU/% LYM/% MONO/% HCT/% MCV/fL MPV/fL
(mgkg ) (X10>L M) (X10%L ) (gL D (X102L ™D
X B 0 9.9+£3.7 19.9+1.7 64.9+2.7 3.9+1.7  6.9+1.7 119+17 459+1.9 60.9+0.9 0.91£0.17 6.9+0.3
R 25 103437 19.6£1.9 65.6£4.9 3.9+1.0  6.9+1.4  116+24 44.6+3.7 59.6£0.7 0.93+0.27 6.9+0.2
FER AR 50 9.5+3.7 19.3+2.7 64.5#4.7 3.6£0.7  7.1+1.5  117+11 45.142.1 59.1+1.1 0.90+0.15 6.8+0.3
125 102+1.7 20.6+2.8 60.0£3.4 3.8+1.7  7.4+14  118+19 455+2.4 59.5:0.4 0.91+£0.25 7.0+0.2
£5 47528 d/NRIMKENNEL R (xts,n=10)
Table 5 Summary of serum biochemistry indexes in mice at Day 28 (;:l:s,n=10)
A &/ (mgkg ™ ALT/(U-L™D ALP/(mmol-L™")  CREA/(mg-L™ " CK/(g'L ™)
X i 0 524+57 50.545.9 2.6+0.9 3.335+0.727
BRI 25 503486 50.8+5.1 2.4+0.9 3.761+0.727
50 500+81 52.4+4.5 3.0£0.6 3.965+0.627
125 482+67 51.9+3.8 2.7+0.9 3.360+0.321
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Table 6 Summary of hematological indexes in mice at Day 14 of recovery period (;d:s,n=10)

i/ WBC/ MONO/  RBC/ HGB/ PLT/
Hl - ~_ NEU/% LYM/% - ~ HCT/% MCV/AL - MPV/L
(mg-kg ) (X10°L ) %  (X102LD (gL D (X10%L )
Xt HE 8.9+3.6 17.9422 74.9+2.7 4.9+1.7 7.9+1.7 119+£17 45.9+1.9 60.7+0.9 1.09+0.17 6.9+£0.3
R 25 8.7+2.5 16.6+1.2 76.6+32 4.7+1.5 8.1+1.5 127+21 45.1£2.0 60.1+1.0 1.07£0.15 6.7+0.2
ER IR/ 50 83+4.0 17.61.9 75.6+4.9 4.9+1.0 7.9+1.4 126+24 44.6+3.7 59.6+0.7 1.09£0.27 6.9£0.2
125 82427 16.6+1.8 78.0+3.9 4.8+1.7 84+1.4 128+19 455+2.4 59.8+0.4 1.11x0.25 7.0£0.2
£7 RE 14 AR &L NE LR (xs,n=10)
Table 7 Summary of serum biochemistry in mice at Day 14 of recovery period (xts,n=10)

417 &/ (mg-kg " ALT/(U-L ™D ALP/(mmol-L™")  CREA/(mg-L ™" CK/(g'L™"

o HE 0 424427 50.5+5.9 2.6+0.3 3.365+0.727

R 25 417+28 49.6+6.6 2.8+0.7 3.405+0.987

TSR 50 40336 50.8+5.1 2.440.7 3.261+1.027

125 412427 51.943.8 2.7+0.9 3.160+0.321

AR L) 28 B AL ZL R0, Zh 2 23k A BT 3 kAT
T R ENERR BB E 5 2R 2 B 2% R AL
WK 8.9, HHA I TR EMZER

324 HLWEHERAER 4A2428dMKE 14d
J& 5 BE RO T R ZH A 5 v S VAR v 7 2 BRUER)
Jiti S0 57 336 AT 4 205 B 2E A 2, WAL T R LI R
It ¥, 465 W) RO AT B TR 25 25088, SR B R 4 R 40 S
B REA MY LA 1B, v b 8 0L A% i 4
/b B bk EL A0 AR U, T A 2 S A A 2 R WL

/4:(‘
4
FMEAE D 4iREY, 5 R TIEHBEL

N 5K i 0 4 4009 T 2 T 6 25 e AR
4 g

PN SRR NN O NTIE TR C R LRI L /L PN
BRI AN AN B R PR R E RN T
P R 3 B e B IR YR T o — s AT .

FALZG YIRSy A . 3 R W 245 ) 4E R WL T 1)
DURUNT B DL R DTR R, AN 250697 S A 38
KW kL 42 25 S B0 77 5 B AR I AE 1~5 pm!
4~5 um [FRUREA) 2 AR 32 SR RT3 S S0
FUURRD M <3 pm (500 1T 213K 40 K 3258 A

x8 AHINRESERRENELER (v15,n=10)

Table 8 Summary of main organ indexes of mice at Day 28 (;:I:s,n=10)

2H ) I H/(mgkg D M2 R
I JH i =} L Jiti
Xif iR — 2.4+0.3 9.54+0.57 0.85+0.09 2.26+0.19 0.95+0.07 8.24+0.50
R 25 2.340.2 9.63+0.66 0.8120.09 2.24+0.19 0.9120.07 8.23+0.36
SR 50 2.0+0.1 9.60+0.59 0.84+0.05 2.30+0.26 0.95+0.10 8.26+0.49
125 2.2+0.3 9.52+0.67 0.89+0.08 2.27+0.19 0.900.11 8.22+0.37
£9 MEVANRIZRBEBNELER (x+5,n=10)
Table 9 Summary of the main organ indexes of mice at Day 14 of recovery period (xts,n=10)
. — . 4 2 50/ %
A AR meke D W " E - W
X HE — 2.340.3 9.5140.57 0.82+0.09 2.24+0.19 0.92+0.07 8.21+0.50
HRP 25 2.340.2 9.61+0.66 0.81+0.09 2.2240.19 0.91+0.07 8.21+0.36
SR 50 2.240.3 9.60+0.59 0.83+0.05 2.28+0.26 0.92+0.10 8.23+0.49
125 2.2+0.3 9.53+0.67 0.85+0.08 2.27+0.19 0.90+0.11 8.22+0.37
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Fig.1 Typical pathological photos of lungs (He staining, X40)
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