+ e S 2025 43 A %315 %34  March.2025 Vol.31 No.3

GUH R m o fi, 250 BRIE & LD 21 WRERE, HHAEDYG, 5K TE TR 551k
TSR 25 24 1) 22 VRN 2RISR . 7P B2 25 5:41,2025,31(3):10-17.

BHFIMEEXREAXBRNGANLZEHE
MR

R A, BEME OB BBYREE, Y W BB, ok, R
(PR EHFRPHFLA,LT  100700)

(%] B Y38 a3 B A R T AR AT AR IR A G SR, R4S AR AR FALRBNL e T
}i Ty ik BB M R G A el s AT SRS SR ), i8R A B R ik G f AT Ok
LA B A o A R RN 2 28 3 KR R A 4 T 64 A M B 3 A st A AROR R i K 4G ML R AR A B AP IR R

ﬁﬁkﬂi)i/ﬁ MR E I @, B AR A R B AR 5 A AR (FEALS min) P (FAL10 min) & (54820 min )3/ F F
R IREAK T w5 AT 5 R A o FA R BN ST e R 0G0k mE AR R S B A ek R AT 50 3 B 4 B s AR A
DR AE AR R RSN BTy @, W R A R T AR 5 A 4%(0.10%) . T (0.25%) % (0.50% )34 F &, KA
BioTekCytaions &y P i sRARAL , 18 3T = 4 i LIS R B R B 64 7 oB A vk B4 i st 408 08 542 BUR (CSE) % 549
BEAS-2B#a e A=40 B M 2 (LPS)# -3 49 MH-S 48 JeL 6 20 R A 5 A AR A0 45 69 £R 37 4F A o K A CSE#5 $-BEAS-2B
4w AR A , R LPS# 5 MH-S%8 Je 4045 , LS w8 A v FAL 7% ST BEAS—2B 40 5345 B MH-S 40 I 55145 69 4% 47 VF
B o R A H,0,% 5 MH-S 48 i AL 538k, 48 3 7 B A ik FAL % S MH-S 28 i B AL B 38 % v, 28 R B A i B4k
BN F R R A e v B 53 A B A9 R, 78 ok B IR R 4 %w@i}ia N R R, fA b

X RRAEL N SRR R A K T AR AT B840 ( P<0.013% P<0.05 ), B M A B 20 e 5 of 1 vk B4R 8 70 480y vk
o TR RA(P<0.05) ; B4 dkib 3, fab it B4 F R A E FACR & A B4 AR A AR A
20 RBr 4o il ¥ 3 TAE A A BB 40 ( P<0.01) oAk Sh EBe |, F "B A e F AL AR P L & A A CSEH F 49
BEAS-2B 48 . e LPS # -3 &9 MH - S 4m JEL 69 41 45 %‘ﬁﬁd%#ﬂ’ﬁ )ﬂ s 7B ) vE B R 3 ) 2L AR B AKCSE A F 4
BEAS-2B#a J A= PS4 F 49 MH-S 20 JL 69 [L— 1 BFo TNF -89 42 5 7 "B ) vk FAL AR P L & 1) B 4030 H,0,7 549
MH-S%8 FLEAC B3R B EAE A, 3 P B A i FAL iR & A "éﬂ A % H,0,% 569 MH-S 28 i 69 SOD R T . £ 38
B A MR FALR BN T R AR A 2 A E R IR B PR A R R BRI RRA R A ST
BB 7 B A i FAL iR BN 25 LA — S8 b vg Ak g o 2 B A vfE FAL iR 2T CSE - 30 49 BESA 2B 4a AL 45
LPS# % 89 MH-S %8 JL30 47 vA B H,0,3 5 49 MH-S 28 I BAL B2 38349 A — 2 e i EAF A o

[F4238) A EAE TR ; FACRN B At s Svg AR 5 I A5 AR A7 5 /N R IR R

[PES%£%5] R2855 [L#kARiRA] A [LFEHT] 1672-951X(2025)03-0010-08

DOI: 10.13862/j.cnd3-1446/r.2025.03.003

Experimental Study on the Safety and Pharmacology of Aerosol Inhalation
of Qingyan Lihou Atomization Liquid (F"H A& 1% %)
SONG Ling, GAO Yunhang, LI Han, CHEN Tengfei, HOU Hongping, PENG Bo,
CHEN Weiya, YE Zuguang, ZHANG Guangping
(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)
[Abstract] Objective: To explore the feasibility of aerosol inhalation of Qingyan Lihou atomization liquid
through safety of inhalation and pharmacology study in wivo and vwitro, provide reference for clinical
application. Methods: According to The Technical Guidelines for The Study of Irritability, Hhypersensitivity and

Hemolysis of Drugs, the uritative reaction of Qingyan Lihou atomization liquid inhalation on rat respiratory
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mucosa were inves tigated by pathological examination and leukocyte count in bronchoalveolar lavage fluid
(BALF). The anaphylaxis of guinea pigs was studied by observing the symptoms of anaphylaxis. In wvivo,
Qingyan Lihou atomization liquid was divided into three doses, low dose (atomization for 5 min), medium dose
(atomization for 10 min) and high dose (atomization for 20 min). The antitussive effects of Qingyan Lihou
atomization liquid were observed using the concentrated ammonia water cough method. The expectorant effects
of Qingyan Lihou atomization liquid were established by phenol red expectorant test on mice. In vitro, Qingyan
Lihou atomization liquid were divided into three doses, low dose (0.10%), medium dose (0.25%) and high dose
(0.50%). Protection of Qingyan Lihou atomization liquid on damage of cell membrane and mitochondria in
BEAS-2B cell induced by CSE and MH-S cell induced by LPS were detected by cell triple staining method
through BioTekCytaion5 high content imaging. It was used to verify whether Qingyan Llihou atomization liquid
can suppress inflammation in BEAS-2B cell induced by CSE and MH-S cell induced by LPS. Influence on
oxidative stress of MH-S cell was discussed by MH-S cell induced by H,0,. Results: Aerosol inhalation of
Qingyan Lihou atomization liquid didnt show obvious irritation on oral and nasal mucosa of rats, and active
whole body allergy test was negative. In ammonia cough method, the positive control group showed longer
cough latency than model group (P<0.01), and the positive control group and high dose group showed less
coughing frequency than model group (P<0.01 or P<0.05). In the method of phenol red excretion experiment,
the positive control group, high dose group and medium dose showed more tracheal phenol red excretion than
model group (P<0.01). In witro, low dose, medium dose and high dose groups showed protective effect on
damage of BEAS-2B cells induced by CSE and MH-S cells induced by LPS. The content of IL-1f and
TNF -awere significantly decreased in BEAS-2B cells induced by CSE and MH-S cells induced by LPS, in
the high dose group. Low dose, medium dose and high dose groups improved the oxidative stress of MH-S
cells induced by H,0, and the high dose group significantly increased the SOD level of MH-S cells induced
by H,0,. Conclusion: There was no obvious irritation of oral mucosa, throat tissue and respiratory system in
rats, and no systemic allergic reaction was observed in guinea pigs. Inhalation of Qingyan Lihou atomization
liquid showed antitussive and expectorant effect. Qingyan Lihou atomization liquid had protective effects on
BESA-2B cell injury induced by CSE, MH-S cell injury induced by LPS and oxidative stress induced by H,0..
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*1 BEARMEREEMAMEER
45 n WBC/AM(Ps,Pi), 10°L]  NEUT(x#s,%) LYMPH[M(Ps,Ps),%] MONO/JM(Pys,P;),%] EOSIM(Ps,Ps), %]  BASO(xzs,%)
filEasptl 8 0.29(0.22,034) 57.48+12.23 19.75(10.28,25.38) 4.65(1.48,14.90) 0.00(0.00,0.75) 13.1124.19
FSUMARZA 8 0.24(0.18,032) 66.0112.51 6.25(0.00,25.83) 6.30(1.48,11.83) 0.00(0.00,0.00) 14.55£4.25
Rgsit 7=1.346 1=0.042 7=0.810 7=0.044 7=0.380 1=0.047
P 0.246 0.840 0.368 0.833 0.538 0.832
[ % R 2
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WER T 40 43 L (BASO% ) S SR AN 43 L (MONO% )
SRR IR e, 25 TG F R L (P>0.05) . (L3R 1) 6

ARG 5 245 21 T RRUVR W 3 Ry 8 756 K 21 20 55 B 1 o) 1R
UL, TE T ML K 3592 S B GR o BH A X R A R RUAT A =2
A NI L /D s 4 0 0 R A0 e B 7 (PR 3k ), il I Rz
CHE AT S ) A DL B Jb S B 5 A5 A M T AT, 8 € 35500
e, JREIT DLEiAsEh Al 2, b R A HES 357 AR B A
J M CET (757 3k ) oA LI S0 06 7% 5 S P A 3 [ A )22 A P 2
SRS, A BCR AR RO IR B AN, PRI b R (R Sk ) 40 i
HEF RS, HARET B 64T 5 S R IR - i (S (0 a7 Sk ) 4
JHLHE S B 5, 4 A UL I S 4 25 400 ALV L B 2 R L A
%) 58 A0 R TR i 5 RS AR A i (i iy Sk ) At R HE B 48 5%,
FEAREF B 524, R WL B AR AL B LTS, B 2R W
A I RS L S5 AR A 25 24 21 55 A M) R 2B, R L BH
WES (WED
32 MAMAYEHEMEHER HWHMEELREL
5 2B RO H R — BIR O R4 R R R IR, Ok
IR 5K B A BOSR  T75 R 5 TR T A 4 24 K X
Bt A F S I (WL352)

*2 BRESRMERITRR

) HAmE (=) HRME (=)
F-UEER VSR BN S-RBRIR) B R
Titentid 0 0 0 0(0.00) 0(0.00)
R 0 0 0 4(100.00) 4(10000)
FURAREE 0 0 0 0(0.00) 0(0.00)

3.3 HBEAREAR FAERAE SRR TN
ik 1) e 55 £ 1) 55 Ak SOV IS T B0k BB R 4,08 g/md s ALK
T R EEXRM VG5 AT a]x T WA B0 e ke EL A7 /4
JF i - RMV A S48 734038 S 2 . RMV=0.608xBWx0.852, BW
R IA TR (kg) o S5E5 minfIZA 2554 15.74 mg/kg,

14

34 DR EE MR IR/ RS R K TR
X RRZH (P<0.01) 5 1 MR 55 AL ARG L b v ) e 2 /) Bl 2 ik

TR SRR IR L%, 22 53 e 12 L (P>0.05)

I 1 X 2 RT3 R e 55 R v 7 8 A /S B i vk
Y/ PRI B (P<0.015% P<0.05) ; TE WA A MESS AL AL  op
F /N UM R A S AR AT g, 2 RIS
S(P>0.05) . (W33)

*3 BHMRZEWERARBEEIEIEE (x2s)

4151 no WMREIRIS kR

R X AR 2 12 218:84 433+135
PR X R 2L 12 3791200  213+13.1
HHAMGERREAEA 12 296+113 478+124
HRAIMEEPRIEH 12 297+121  423+113
HWAEEREREH 12 306+102  33.0+9.3

F 3321 9231

P 0.017 0.000

E HREA X R 4E R AR, °P<0.01,P<0.05
3.5 ADRAGEHLHNT S FHMHIRZE ENE R LR
) S 2 R P R 25 AR s TR B 2 N BRI T HE I i ) T
HRERYSE PR (P<0.01 ) 5 17 WA ) W 251 W AR 1) 20 /)N BRU P 21
W SRR BB LU, 22 R TSR R L (P>0.05) . (L3R4)

x4 BAPMRSEMHOHEPELE (xx)
205 n 2T e R/ (pg/ml)
TN} B 12 3.88+1.36
FHAE X BR 2 12 9.46+3.22"
IHWRAGSRITIREE 12 4.84+1.36
HRAGS R PRIEAE 12 7.65+£3.92
HEAGS R EFIEAE 12 8.01+2.45"
F 9.154
p 0.000

VE 5 AR 2T I 4E AL 2 P<0.01
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3.6 FCBAEFALR ST CSEF M BEAS-2B 40 f 4 R | KA
HAROSTA 9% 70 Hoechstlt 25 4R CSERT T 24 i
0, A A v /b ELAN A B A 4 AR T S R AR A
Mito TrackerZ&MiiARYL (0 /R CR BEVEET , & AL e AR
TO-PROZEIG4E R 78 CSEZHBEAS- 2B%E’@tﬂiﬁﬂiﬂﬁﬂﬁxb
1L o 5 CSEA LA, 3 WA 5 AR IR AIG L o s 0] o 2L B 2 e
FER SR A R R I, SRS SR B B T m R,
TR B T b (WLE2)

CSE 41

TGS AL
Skl

TR 25 AL
R

BRI 25

R
Hoechset Mito Tracker TO-PRO Merge
B2 EEFMEEAR CSE S8 BEAS-2B AL,
SREBRGRIRME  (x20)

L A e, CSEA W] 2 s (a5, HANMEAZ A (0 (5
SEA, F/RCSEN S BEAS-2BAN i = 4 ROS. 5 CSE4 Lt
TR AR e 2 ARV L v o R S AL B 45 2 VR B TR ROS
BAPERGEH (WE3)

25 4L

CSE 21

T A 25 AL
il

TR A2 A
A

T A 25 AL

Rl
Hoechse ROS Merge
B3 FERAMEEN R CSE S5 BEAS-2B 4k
ROS IR (x20)

3.7 HRAEFAGRITCSESFHBEAS2BA L X JE 69w CSE
ZHIL-1B M TNF- aﬁiﬁ 25 141 (P<0.01 ) 5 T2 P 1 3 25 Ak T
R AL -1B M TNF—o B i AIK T CSEZ (P<0.05 ) 5 V5 M A1)
FALTEAR PR R 18 R INF-a & 5 CSEAL L4, 2 57
¥IIEg 3 L (P>0.05) . (IL3R5)

#5 & BEAS-2B #f EiFERF 1L-18 K TNF-a

SEE  (xss)

2| n IL-1p/(pg/mL) TNF-o/(pg/mL.)
EHAA 3 26.85£7.94  50.95+3.54
CSE4 3 46.14£529"  65.16+4.41°
HWFIEEARAGT A 3 44.81£5.09  64.60£1.63
HWEFIMEEARPAEA 3 39.75:449  62.18£2.14
HRAGEEAREAEL 3 3227478 57.01x1.12°

F 5.169 13.306

P 0.016 0.001

E: 5 U, P<0.01; 5 CSEA LA, P<0.05,
3.8 ABAE F AR XTLPSHE-FMH-S %8 6 4a FURE K AR
ROSHY 64 P AE R 525 A LA, LIPS Zehi 12 i
FEREAR , A0 IR AR (0 5OEHE £ | 2 /R LPS T 5 F MH-SA il ¢
LA |20 B AR B4 o i MR O 5 ARV o L v ) 2 %
LPSEE MG — 5 I BGEE A . (ILIE4)

¥

SE

LPS 4

T A 25 A
A2

T I 5 P
Rl

AL

I_JIIIJA=QE

Hoechset Mito Tracker TO-PRO Merge
B4 FRAEELREXT LPS FS MH-S B ZApAE,
KMERGFHITZME  (x20)
H2s A, LPSA H BLROSEE (5, #E/RLPS AT i
S MH-SHUL = A 3E PR, R MH-SAH M B — & B 1R
Wit o5 e T VA MR R IS AR TR A s R X ROS R A
BA—2 e (LES)

Y

SE

LPS 2

T I 5 P
R 21

TRFIG S AL
Rl

T I 5 P

[l
Hoechset ROS Merge
B 5 EEFMEZAEST LPS S MH-S £858 ROS
WO (x20)
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3.9 FBAPNEFACRALPSH - FHMH-S@ e KA 69 &l LPS
LHAM RO IL-1B B INF-o &5 B 15 T2 FH2H (P<0.01) 538
IE 1) e 55 T s 39 e 2 A L T P IL- 1B L TNF - 75 TR AR
TLPSZH (P<0.05 ) 5 ¥ FA | W 35 A0 T A1 L vl 551 k2 400 M0 T
PIL-1B X TNF-o & it SLPSA LR, Z RS 2= =2 L (P>
0.05).(W5%e6)

*6 &4 MH-S M EFRH IL-18 & TNF-o EELER

*7 %4 MH-S ZHH MDA 2R SOD EEEb

(xss)

4151 MDA/(nmol/mg) SOD/(U/mg)

n

= 3 2.81x0.69 19.23+2.19
H,0,41 3 9.32:0.58 11.013.56*
EWEFIESABALAI A 3 6.17+2.68 14.07£2.51
EWFIGEERB P EA 3 6.08:1.63 15.37+1.26
EMAMGEEBEEAEL 3 6.37£0.69 16.60+3.06"

F 7.176 4.003

P 0.005 0.034

(x%s)

415 n IL-1B/(pgmL) TNF-a/(pg/mL)
=K 3 5571+4.64 51.98 +0.56
LPS# 321929+12.77°  193.99 £ 6.60°
WA ARRIEA 3 22180867  187.28+3.81
HWAMEE LR REAE 3 21095110 187.68 £3.97
HEWAEE LR REA 3 201.50+£422°  177.69 2.74"

F 270.925 673.364

P 0.000 0.000

E: 5 GAE, P<0.01; 5 LPSAL AR, P<0.05,

3.10  FACBAE FALTR STH,0, 5 -F MH-S 40 AR 45 69 447 4E A
3.10.1 ¥ WE A MR 35 A6 T HL0, 155 S MH-S 21 il ROS A4 52 i
s A L, H,0,2H 4 i o (0,58 e HMerge # i 7n 4
A5t S Hoechst A I (55 FH A, FRH,0, 5 MH-S
YA ROS , 38 S A A AL R A o 5 H,0,40 L3, Bl
W AR AR b E R R MH-SAT N ROS
A —E R (WEl6)

Z3H4
H,0, 4
T A3 25 A

A A

TR 25 A
i

T A 25 A

=il

Hoechset ROS Merge

Bl 6 ERFMRELEIT H0,FS MH-S 415

ROS #B{5HIZME  (x20)
3.10.2 75 A 55 AL H,0,155 S RO MH-SZT I MDA & 1
KSODIEMEMIFEN  HO0,Z4AMH-SAIEMDA & & Ta A4
(P<0.01),SODIEMEMG T25 F1 4L (P<0.01) ; 775 I A1k 25 AL 50
Fil 5 2 MH-SAH A SODIE 14 155 F H,0,41 ( P<0.05 ) ; 15 I FI| 5 55
ABTEA 7R 2 MH-SA A SODTE M 5 HL,0, 40t , 22 571
TG 27 L (P>0.05) ; 15 WA R0k AL A% L 7 4l
MH-SAUEMDA & i 5 H,0,41 th i, 22 ¥ s i L (P>
0.05).(W#%7)
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A5 Eaati, P<0.01; 5 H0,28 845, P<0.05,
4 it

AT F AR T 45 2, AL AR 2252 A
MR, TR T A I B I |, RE A% LA T P A 38 28 5
2R A 2 RV T R T AR B S R R 14 A RS A 5 AL I
N BRSO 2 4 A e P8 Sl 458 - T AR, DAL A e i
NG5 28 ELAT WIS R DI A ¥ WA R e 25 A1 Y P < ARAES JBER
T AGLLUSR U I, 3R 3R 254 2 i R T 259, 11 IR
FHZGR WL 22 A PRSI T - 55 A A 25 24 i 25 ) DU RRTE Il
T, 0 IR 0RO e B T A 2 AR KU AR
SR B S5 A 25 245 WU X I 0% 38 285 5 4 SRR [ il
SR IR Bl 42 B 32 8l B o WA A 25 25 5 B o 5 R R
TR 25 A TRONS R BB ITC I , EK B B s g B

WK R I I I TE S B T AL BRREAR , W AR 25 B
DA B TR 0 T 2 S SSCA R B2 P 2 4 1 47 2 L
B ER  RAESEHEA ) BEAR AL, & BB & s A £
TR AR S 5 R S B 2t R Y E 2 R0
AL P, g KB BAT BT BUR ORI AL
SEZ LG BRAE RN TR AR, 1 AR, X AR 7
SRR WA O e 28R . 25122 AR 2 FLA TH R AL o P S 11
T AW FER PR T 0978 B IR TR UL 1 3 W )
e 55 PR S Bl 0y Wk 49 52 [ PR P /0 Bl £ 52 36 00
561 TR MM 55 A PR AR A o 235 R S o 1 M e 25 A T
S A 2 25 BRI/ N SRR, f2 2R/ SR 2L )
Wh, ST R 55 AR AT — R IR AR AR

AR ARSI RIS B E B Bz 229, IR
FHLPS 1755 il 1 15 48 oufd 52 75 WL 5355 WA ) i 55 A6 R F) 451
Uit AT 2 PR - Hoechst33342 1] 5 16 41 g 1%
A T E R BIREE T RS Mito Tracker® probes
EZRTE ) DR R SRFR X iUES % TR LN AES 7 A LN LA ER DARES 4 TR LN
T PR AR, DS R B 1y , iR HE IR o A 2 4S8 T 4
PR PE R R, 5 Y AN YO-PROTM- 1455 7 AR sE 4k (1. 52
I, FRIEZ R IEAI M . CellROX Green Rergent e kil 1 41 g
WIE TSR (ROS) BIZEEIRET A A2 105 7 A KA i PR S n]
AL ClIROX AR, HDNALS (37 B SEap (SO A e i T
AR FNERLIR AR FE LR T i IR JEAR IR HOR , R
FiBioTek Cytaion5 5 PR RLAZAY , 38 i = Y Hoechst33342 |
YRR RS MitoTracker®  probes Fl 48 £k 17 b5 75 9 CellROX
Oxidative Stress Reagentss(a,, 7E4HML/KF_E PP I A A6 25
LT CSEFILPS I S AU BEAS-2BAH I ROSH 4 LR 7F i
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25 AR R CSEZ FILPSZH H PLAT A I 2 31 5 100, CSEFILPS
A5 S BEAS—2BZA 0 FIMH-SZA il 7= 4 ROS - 5 CSEZH FILPS
20 AL , Y T R 6 55 AT, | R v 791 o 2 R 1 A v 4
Ji AR B N, SRR S i FE EL A T R 5 1 A i R o
ZALBT CSEFE S A BEAS-2BAT g 181105 FILPSIF 3 AU MH-S4H
545 BAT CRAP 1 FH o [0 B 375 A 1 0 25 A R e A% e (IR CSE 5
A BEAS-2BAN A 4 AEAE A FILPS S B AT MH-S 21 A 48 A AR
TUTL-1BFITNF - 7% 5, T8 H,0, 755 MH - S 4H i 151 77 45 74
FISODIEE , B R HHA LR TR AL B NE FH A5 37 W
IS ARG R R FH AL T o A3 ath
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