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Study on stir-frying process of Platycodon grandiflorum and its protective effect on acute lung injury in
mice before and after stir-frying

HAN Xiaotian, WANG Lei, WANG Yaping, YANG Yaling, QI Bin(School of Pharmacy, Changchun University
of Chinese Medicine, Changchun 130117, China)

ABSTRACT OBJECTIVE To optimize the stir-frying process of Platycodon grandiflorum, compare the protective effect of P.
grandiflorum on lung injury in mice before and after stir-frying, and preliminarily explore the characteristics of “enhanced efficacy
through processing” of stir-frying P. grandiflorum. METHODS On the basis of single-factor experiment, the stir-frying time,
temperature and frequency were taken as factors, and the comprehensive scores of appearance traits, platycodin D content and
alcohol extract content were taken as indexes. Box-Behnken response surface experiment was designed to optimize the stir-frying
process of P. grandiflorum and verify it. The mice were divided into blank control group, model group, dexamethasone group
(positive control drug, 5 mg/kg), P. grandiflorum low-dose and high-dose groups (0.6, 1.2 g/kg), fried P. grandiflorum low and
high dose groups (0.6, 1.2 g/kg), with 8 mice in each group. The treatment was given once a day for 10 consecutive days. After
the last administration, acute lung injury model was established by intratracheal instillation of lipopolysaccharide. The levels of
interleukin-6 (IL-6) , IL-1B, tumor necrosis factor-a (TNF-a) in serum and superoxide dismutase (SOD) , myeloperoxidase
(MPO) and malondialdehyde (MDA) in lung tissue were detected, lung wet/dry weight ratio and thymus index were calculated,
and the pathological changes of lung tissue were observed. RESULTS The optimum processing conditions were as follows: stir-
frying temperature of 120 °C, stir-frying time of 12 min, stir-frying frequency of 19 r/min; the comprehensive scores of the three
batches of process verification were all greater than 97 points, RSD<<3% (n=3). The results of pharmacodynamic experiments
showed that compared with blank control group, the lung dry-wet weight ratio as well as the levels of IL-6, IL-1B, TNF-a, MPO
and MDA in the model group were significantly increased (P<<0.01), the thymus index and SOD level were significantly decreased
(P<<0.01) , and the lung tissue was significantly damaged. Compared with model group, above indexes of the mice in each

administration group were significantly improved (P<<0.01), and the lung tissue injury was significantly reduced. At the same

. . dose, except for the lung dry-wet weight ratio, the above
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grandiflorum on acute lung injury in mice is better than that of raw products at the same dosage.

KEYWORDS Platycodon grandiflorum; fried Platycodon grandiflorum; stir-frying process; lung injury; pharmacodynamics;

processing enhance curative effect
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1.1 FEEE

A ST i Y 22428+ 1260 infinity 1Y =540
TRAH 5 (€ Agilent 22 7] ) , KQ-600E %Y 75 I Vi Uk
# (R A AR A R 7)), Lynx 6000 % 250 #11
Excelsior AS %I F 2 41 25 it /K 1 . HistoStar % 41 25 £33
L HM340 #U2¢ 5 3 #8 7 Y] 7 HL ( € [ Thermo Fisher
Scientific A F] ) , Grinder H24 AU ZH BT BE 1A A (db 5t K
A AR A BR 2N 7] ) | Infinite 200 Pro %Y i F5AY (Fi -1
Tecan 23 7)) , MS-5 Y L it b B2 ML (N 4 25 3 3T LA
HBRAF)

12 FEHRSKH

AT T FH ) 322 24 i S0 < A A e DO IR
i (AR S R A W 12 AR A BR A /L, L5 DST230414-
015, 4 >98%) , 1 4fiffi /i % 6 (interleukin-6,1L-6) .IL-
1B & R FE Kl F o (tumor necrosis factor-o, TNF-o ) i
X G e W B 40 BT (ELISA) iR & (il e A MRk
RN H] L i35 08 202406 ) | 8 A A4 B AL T (superoxide

- 1588 - China Pharmacy 2025 Vol. 36 No. 13

dismutase, SOD) . A . [#% (malonaldehyde, MDA ) | ## 1
A1k W (myeloperoxidase , MPO) #6132 71 £ (B 5t 28t
BAEY) TARRBIFGE T, 5 35k 20240723) 5 4% 22 5 F i
(gt A= Rk A BR A R L it R24036) 5 MG R 8
Pl U OE TR Ak, K O JE R R 4ligoK o

R AR R (415 A231213) g [ 2= T AR MR A
HRRAF], A B 2 K222 8 7 2 e
FEAERHEYIFEAE P, grandiflorum(Jacq.) A.DC. [ TR o
1.3 zh¥

AT 5 B FH 34 0 e SPF 4 KM/, 42 1
TR 25~30 g, I H L TR AEAYHARBAABRA A,
AR RTIES S SCXK (A1) 2020-0001, T4 sh# 47
TR (2442) °C AHXTIEEE (50 +5)% 12 h e fE/12 h B
B 22 B IR RIS . ARG i AR v B 2 R 2 5
I shYIMe B2 LS HILHE 5k 2025354,

2 HEWEIZMRL
2.1 HEEEDHSENE
2.1.1 X BA A A

2% FR HORS #5241 D X B 5 1.00 mg, Jin FF 2 mL
B, W% R 1 mL RS B 2 D 0.50 mg 9 X IR
B o
2.1.2  FESEW ] &

Bt — S0 i A R K 2 g, A 50% H % 50 mL
e, RS S (ZhE 250 W, B % 40 kHz) kb 30
min, JHCAEFRRFRBR, LA 50% F 4D L 8 2K 1 R
1b 8 BUEEIE T 25 mL KIS ZE T, R INIK 20 mL %5 5
FHAAR AN IE T B AR B 3 IR, AF 9K 20 mL, A IFIE
TR FH U 50 mL VeV, 35 R &S B LUK AR
IE T BRI 50 mL PRk, 35 K, 1T B R
FE T sRiE NP BLA R, BT 5 mL &b, B
FEZY 330 0.22 pum JEFE, IUEETE M , HIAS.

2.1.3 s

& H Agilent ZORBAX Eclipce Plus Cis (250 mm X
4.6 mm, 5 wm) @A RERE, LG (A)-/K (B) R i shAHEA T
FAEEBENL(0~2 min, 25%A—27%A ; 2~20 min, 27%A—
28%A;20~21 min, 28%A—25%A ) ; #1430 °C ; & FH
Wi o~ 0.8 mL/min; FEFE A 10 WL s 28 ARG I3 4 0
210 nm,

2.1.4  HiktEEER

Jr s RN A R R RS AR R D Y g 5 A1
LRI [R] () 43 B B > 1.5, B ARECAIR T 3 000, &P [H]
972K Y=2 015.7X—37.389(+=0.999 6) (b X i
FERRERE , Yo AR, 2RV HT A 1.0~6.0 mg/mL.
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24 ZEEMBUES
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L T T2, F5HE AT D & i SR kR
Y5 g 2020 4 hgHh [ 2 3) (— 3B ) “R5 AR I R
B & AR b fE TP 2 AL e b, R IR A TR
PPN FPERIR S0 B E R bR — , Kty oE 3=
A 55K R 1 o T RT A 3800 B 8 DA G, A B
IS B EEIEN T AR R v 2 00 i 2R AL e B e
AR IR B I R I S % R ARl
FUIARF ST s, K RS RSN R A A 2 D &
IR B o A S . BRI, ARBIF SR X ik
3N EARARHEA TN, BE RS 2% SOk 13RS TR
M, AR ZEA TS (OD) =40 X (AMPEARTE /AWK
B 43)+40 X RS A AT D S /RS 1 D fiess & i) +
20 X (BEEVER ) & s R R Y B i) o
25 IEEME TEHBAEEZEEE
2.5.1  JDifilmst ]

FRIBCRE REK -, K 0 il G 1 5 >y 120 °C, SR Bl 45
R 18 r/min, 258 200 go 431 I Kb B8] Sk 6
8.10.,12 14 min B FIT 15 i A9 S LA R P 43 A KA A
AT D FIEEE MR H Y o SR ZE SRR b ]
1 8.10. 12 min B} i) OD {55 i1 , 43 31 4 93.64.96.72.,
91.193. b, ARAFFEBE S Hil B 4] 8 .10 12 min #E4 T
M )37 [F 5256 o
2.5.2 IO

FRIBURS R R, 18 22 0 1 B5F 8] 2 10 min, B 20 4 %
4 18 r/min, $% 245 5 K 200 g 43300 5 K i YL EE A 80
100,120,140 160 °CHJ FFrASHE i S MPEAR T3 L KA
PR D MR MY o i, S50 Kb h R N
100, 120, 140 °CH} OD {H % = , 43 %1 &7 92.80., 95.56
713757 PRI, ABH R S B il BE 100,120,140 °CiE
A ) 7 T S
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2.5.3  BHBhAR

FRIBURS AR R, 18 32 40 1 BsF 8] 24 10 min, 0 il 3
120 °C, #2550 200 go 4 BT BIShA% R 6 .12,
18,24 .30 r/min B} T A i (1) S DL R IT 20 LA B A AR 2
DA MIR o, 500, BIsh IR 12,
18,24 r/min i} OD{E 45 , 43514 88.01,94.16 ,92.90 43,
PRI, AR5 18 CRH B0 4% 12,18 .24 r/min 24710 3 1]
2.6 Box-Behnken Mg 57 H LA AEE N HI TE
2.6.1 WA o [ 43y

HRAJE LRI 25 I LU IR E] (A4, min) KBl
B (B,°C) . BEh#% (C, t/min) WA Z , LA OD i 645,
K FH Design-Expert 13 F {41531 = K Z = 7K 1 i 7 17
SRS M R T SE R T S A SR W 1, Oy 2T 4 R L
#2,2D/3DZE H.E LA 1,

F1 MEESKEZITSER

ST Almin BIC (/(r/min) oD/

| 8 100 18 90,63

2 10 120 18 96.58

3 10 120 18 95.62

4 1 140 18 8371

5 10 100 1 84.08

6 8 140 18 86.18

7 10 120 18 96.65

8 10 140 % 85,39

9 8 120 % 845

10 10 120 18 96.65

11 10 100 4 86.03

1 10 140 1 B2

13 1 120 %4 85.50

14 10 120 18 96,97

15 1 120 1 76.88

16 8 120 1 83.33

17 1 100 18 93.82

T2 HESHER

FERR Tl L3 i F P
fAl 87561 9 979 6035 <0.0001
4 84.89 1 84.89 52.66 00002
B 28 1 28 175 02075
C 7158 1 7158 4440 00003
4B 8.1 1 801 497 00611
AC 2611 1 2.1 1620 00050
BC 1380 1 1380 8.56 00222
£ 8.3 1 8.3 51.56 00002
B 69.60 | 69.60 $18 00003
& 461.63 1 46163 286,36 <0.0001
73 1128 7 161
K 8.28 3 276 368 0.1203
ik 3.00 4 075

¥ H Design-Expert 13 #4553 #r 3% 1 rh 4l , 45 =K
Z Il J5 5N : OD=97.07—3.264—0.593 8B+2.99C—
1.424B+2.554C+1.86BC—4.444°—4.07TB°—10.47C*, i@
13 2 Wy 2 EE R T A AR R P<<0.05, HLAT B M
JAUIT P>0.05, AN HL I 3%, U B I 57 (R A A5 5 S B
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C/(r/min)
=

C/(r/min)
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100 120
B/°C

15 .
Cl(r/min) 12 7100 BrC

C.BEcmyzcH A
Bl SEEMmMEEERSESLE

O G R 22BN WG EEE . ZRA T 25 s M
2D/3D 28 B W] BRI — R I 4 . C A W E M SCH
W AC . BCA 1 1k HXTEE RS 55K ; ki 4° . B* . C*
Y . A B CRY FAE W, Hx i T 255
Wi A B R E T A>C> B, ZE4a DL B2 AT
2R ARG 58 48 L Rl AT, T
X AS AR ] T 2 AT F

Design-Expert 13 500 H A T 250 Kbl
117.255 °C, &b+l a] 12.020 min, Iz 18.615 r/min.
SEA SRR PR BT R B S T2 UEIE - 1
R 120 °C, KB4l B a] 12 min, $HZh45% 19 r/min.
2.6.2 AT IR

FABE S5 1 e dd: T2 Ml 3 #HEAbAS A8 (B4t 200 )
PEATIAIESE S . 255 (36 3) o, 3HLEE AR 1) OD fH /=
T9745 ,RSD/NTF 3%(n=3) , UtHHIZ T 2FE I 17,

x3 REIZHHIEXBLER

BAES DRI REEEDARY  EEMEDAEY WA
i
3

9 0.20 302 9796
9 0.19 298 97135
9 0.20 301 971.78
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3 HEIEFEO SRS/ R 2RI A REFEIE M
3.1 HiHE

43 HLIE o R A RIAR 8 117 SC AR T 20 48 1 A0 A
B R ik 50, A 8 A /K R 2 K VBRI 1 h, 2
UE, AIFIEME AR BT . B8, KA, il 88 BT
R} 0.5 g/mL 1257, %51 .
32 MNABE5HRH

INRAEE N PEMR SR 7 do 56 HU/N BRI 2/ B L
7R 7S X RELL (Con 4, BEAIZH (Model 2 ) , b ZE KA
ZH (PHAEXTHEZY  Dexa 41) , AL L =752 (SL.SH4)
FESAE AR 50 B4 (FL . FH4) , 5418 H . Dexa 4l
/NEEE 5 mg/kg ML ZEKH , FlHE 22 SCRR[14] S TS50
25 R 5 SLOSH AL M FL . FH 41/ R Y43 5IHE S 0.6
1.2 g/kg KO REREZGI, 43 3 0 NIl R A 85050 1 1 0.5 . 1
{5 ; Con 2l .\ Model 41/ FRUHE 1 A5 AR AE 3R K, B R 45
AR ES10 do A2 NRIE S IRE .
3.3 s

KRG Ja X/ NREE ALK 24 h, 25 SCHR[ 15—
16] )5 L1455 TR S B0 1Y S Bl Dl E A 738 24 0 24, SR
fig Z ## (lipopolysaccharide , LPS ) /< 45 ik 13- B 3 7 2tk fil
AR« S SRe R /N BRURR IR, X/ BRBER 40 6 7
B, AR5 HIF /N R BT 2R B U I B T A R
JEA5FL s VR ST %8 4H A LPS I8 ¥ 0.1 mL ( Ji & ik & -
2.4 mg/mL , EH Bl 6 mg/kg) , 5/ BN O A5
10 s, fiff LPS W A H i 3250 70 A 5 e Jm A 148 G IR L
] 5 AR S AR A R R 8 P S R A S T
FREE, B 1E /N BURRI 5 AR AL AR
3.4  HEARM RIS

WAL 2 d e, BUNERHR BRI, K i AEAE 4 °CTF A3 500
r/min 2.0 15 min, W JZ M5 , AR 38 AE R 37 & B
P PR A 1t 3 i 98 AE ¥ (IL-6 . IL-1B . TNF-at)
Ko BUNSUZEM BB T 4% 28 EE
VAT ) F 54T 5 90 HE YL (8 )5 , WEEZ i 2H 20955 B 2
ARAL s BUNRRZE it R A4 VR 253K, 47 R
7 327 1 B 4R A Al 41 20 v S Ak R S A
(SOD .MPO MDA ) 7K~ 5 BUIN BRAG Il 4 2, Bk o 1 (R
) M PR (T ), TR R e (R T
) VN RRZL Y, BRI, 3159 M B 5 OB i o
HRE) o BN SLIG RE H ARERI E 1R/INRRARHER
35 HETUMNELER

0L 2) R, 18 NP PR SR A T, 45 41/ BRLfAR e 44
s 25 25 A R], 454/ AR B RS 5 B L bR Con 441
A /IR T B, For DL Model 21 /) B
U oy
3.6 M REEFRBRIEEIME L R

5 Con 41 FL#5¢ , Model 2 /)N BT 1 . Hb 3 35 7 5
(P<<0.01), Mt B0 Z P& (P<<0.01) ; 5 Model 4 Lt
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= = Con#l
45 o Model 4
. 4 Dexafll
A +* v SL#4l
¢ SH#A
40 k ‘ : : < " FL41
I P \ > FHAL
i { /
20
35 b
X
L]
309 <
¥
b/
25 #
0 5 10 15 20
I fi/d

B2 scfAE/MNREETN

B A G AN U 1 B LY 25 BRI (P<<0.01) , g
N 48 K4 3 Th i (P<<0.01) 5 5 SL2H o4&, FL 2H /B
T R B 2 T (P<<0.05) 3 5 SHZH HL 4, FH 41/ ER
J RS B 2 T (P<<0.05) . ZEHR W4,

F4 FBHNBRMTZERSHRAREHILER (x £5,n=8)

43 MTREN Hifde 5 (mgg)
Conffl 2431021 1.91+0.07
Model 41 7521034 0.630.10*
DexaZll 357039 161£0.11°
SL4l 53540.75° 091£0.07
SH4L 4831028 123£0.04°
FLA 5.0310.26° 133£0.12%
FHA 4671042 1.61+0.02%

a: 5Condl L #, P<0.01;b: 5Model4] b4, P<<0.01;c: 5SL4H
He#, P<<0.05;d: 5 SHAL HAE, P<<0.05.
3.7 & IL-6.IL-1B . TNF-a K FMELE R

5§ Con 4 L35 , Model 20 /)> Ui ¥ H IL-6 . IL-1B .

TNF-o /K -3 2 % T+ (P<<0.01) 5 15 Model 41 L4, 7%
25 25 20 /N BRI b 3A A B KT 2 3 BE AR (P<
0.01); 5 SL 41 Fe %% , FL 41/ BT ik $8 ki K By
BEERR(P<0.05) ; 5 SH LA, FH 4L/NBUILTE b 1
PRV i FRAR (P<0.05) . Z5HLILES,
#5 FHNMNRMBFPRERFKFLLE (xts,n=8,

ng/L)

Eib] IL-1B IL-6 TNF-a
Conffl 3534169 29.13+231 30711983
Model 41 12218474 90444617 433041904
Dexafl 55.70+3.66° 55034462 42059£3181°
NE 88.014557° 77804304 653.05£ 28,67
SH 79.32+249 70,103,038 5738012407
LA 82834467 64.0242.95 565.67£35.28"
FHA 72.16:+4.79" 59.70+4.20% 493132051

a: 5 Condl ILAZ, P<0.01;b: 5 Model 4 45, P<<0.01;c: 5SLA
Az, P<<0.05;d: 5 SHA L#k, P<<0.05,
3.8 AhZHZth SOD . MPO MDA 7Kk 46 il 45 5
5 Con 2 He % , Model /) U 2H 21 SOD 7K i
% W ik (P<<0.01) , MPO, MDA /k ¥ i 3 T} & (P<
0.01) ; 5 Model 41 b3, 45 25 25 40/ Uit 41 21 SOD 7k
34 5 35 THE (P<<0.01) , MPO . MDA 7K -1 i &A%
(P<<0.01) ; 5 SL#H kb4, FL 2H /)N Ul 40 22 v SOD 7K -
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BT+ E (P<0.05) ,MPO MDA /K- i 3 [ (P<
0.05) ; 5 SH A g, FH 41/ Bt 41 21 v SOD /K F (i 3%
T+ & (P<<0.05) , MPO, MDA 7K 3 ¥ 1 35 % ik (P<
0.05), 4R UF%K6,

x6 VAMNRMALDEUMBETFKELS (x+s,

n=8)

415 SOD/(nmol/mg prot) MPO/(Ulg) MDA/(nmol/mg prot)
Con 50931125 2028+0.74 198+0.12
Model 41 2065+ 1.51° 68.341249 6954031
Dexa4ll 467311.62° 29.53£2.06° 32140200
SLAl BATHLIP 479341.65 51140220
SHl 40294207 39554344 4254045
FL4l 36691 1.57° 4376197 4.2310.26"
FHY 44761 1,68 37322280 3.96+0.28

a: 5 ConZl HL#% , P<<0.01;b: 5 ModelZH 45 , P<<0.01;c: 5SL4L
M, P<<0.05;d: 5 SHAH 4%, P<<0.05,

3.9 MALRBMGERNELER

Con 41/IN Ui ZH 2L Z5 605 BT . 58 8, Byt 35 b ] AL
TCRAE A MLIZE . Model 21 /1N BN 4 21 22 45 74 i 1
IR, SRE AN LI B S P H IR g 20 7 17 1
o 5 4h 2L/ R U0 05 B 34 Pl i, Jerp )
FH 20/ B A B8 A O, A B/ 4 (18 4 A1 240 i 32 1)
AN MRS, 10 FL 2H /)N BRUT 2H 23 4 A 240 e 33 A 4 i
I 7 17 10 L FH 20 /)N BRU™ 5 5 SH 4H /N BRI 2 20 L i
DAL H I, 750 0 JE 200 s Y R 400 O % 5 SL 2 4 %
Ry AN (B2 S A ik 1 Ui o
FILE 3,

4 itig

AT IR 2020 4F RR 25 M) (—3) “ A A 1
NHE R HTER bR IFEE B T 2R Y 1 e B TR
AV E T IRAL T LRk R e v . A
5% & H] Box-Behnken W 7 [f77: , DAAMRPARDYE 53 R 12
T D & SR )& i 3 R AR S AP0 R i Ry
8, A TR T2 MM eS8, 158 THRAET 2
ZHL (IO HNRE 120 °C, K61 A] 12 min, B 34503 19
r/min) , FF3E i B UESEHE I T T AR E AT,

LPS & % [ FF) 4 P 40 i AR 5 (1 32 2 i 4, B
1R RIE RN, FEAAE K- (A1 IL-18 . TNF-a Fl1IL-6)
Gy, PEA SE TR o R S
A il A AU AR A S B AR AT U B 1T SOD
MDA MPO ¥ EAb N FE bR &4 , il f Wil sz Ak
LR R B B G R BT ARSI AR 2
THIRZE T RO AS B AR A R, 25 SR o, A i
TR RS B Bk /N BRI E i 2 B UK i D -0
B, ] SRR ML I IL-6 \IL-1B . TNF-o /K V- Ffiti2H
21 MPO MDA 7K°F-, I8 5 SOD 7K -, AT SE 3BT %
AR ST 0L R AT 5 () s, ST DB it i 4 A 44 L 2
i I s oSS S U (1R B A ST o S I P ey

China Pharmacy 2025 Vol. 36 No. 13 + 1591 -



SR S SO AN I s 2T € S P eI 5 3K - e ARV -
3 BANRAALIRG BRE (HE R 8, 7R 100 pm)

T LI LPS 5 3 1 S Rl 47/ R 2R e, L
TEAHFIZG 25005 T IOAS R A AP VR F A T 2E A A
AR WATER R ZAE (1) TR ZZ I 5

56418 11 2020 4T i 25 ) (—35) “ R B 55T 1A

KB AR, BARORUE T LR M A e v (R TR

RPRSE AR 25 SRR S ) A R AR A o (2) 4

FEAE LD 2o B o 2 €, ORI & R AR AR Ak, 5 e [R) B O

WTEM Z Rk it = A T AR 5 Ay AR R AR

MR 5 NAE R Z [ AR R A IR A S . 7

FE TR A5 AT 38 ) B e AR S — 2D B RS A D

JE A H AT AR 38 8 B A FL - B SRR X AN [F]

O PR ARG AR B AU SR T B A TR Y L R L

RER IR, I iz Tl S e DO EOR N S e B BN 4

ARZENS LT IR A B 25 PRALHIIFIE o

25 ERTR AR AL T RS R RS R T2 IR

T A A ) J %o P86 493 /0 BRI AR 4P VR R A, 028

BT DA A AT M A5 AR AT AR A AR 7

JEACER LTy ] FIARL AR | S 2 3R FH AL AR Py

TR R AT 295 HE )

SZ 3k

[1] MEZZHMZE 52 A N RIUFE 25t . —FF[M]. 2020
AERR . AL E B 2R R, 20200 203.

[2] r&f, W3V, a8, 55 AR SRR A b g
SRR R D i A T]. P S O R A
2016,22(1):78-81.

[3] SRIK, SO, REETE 55 . RS AR 0 g sl v 8 S R
RAFFEEEI]. 25 51K, 2018,9(4) : 46-50.

[4] HEZ,INGETE, F— 55 A2 T F D s VR R 2 3
JIFFEHEE[T]. 1L TR B2 R4k, 2023,25(7) : 73-79.

[5] ZFf. RS 1 2 b ni o X 2y BE PR 5T [D]. K& -
HOAE KA, 2007,

[6] BXFHH . AHHILFRS 253 E R R0 IE I & 5

+ 1592 - China Pharmacy 2025 Vol. 36 No. 13

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

[15]

[16]

[17]

(18]

HEJR[I]. TP EERR S ,2012,37(2):5-8,24.
RYKZE Wb, TRAVAR , 45 . N [ 7 i RS A B R A
FH BT[], AR BOR-h R 25 AL, 2015, 17
(5):976-980.
B g e AR B SEER TS (0], TP R P R 2R,
2002,9(1):52.
FREDE, A 5L UK, KM L 55 . RS A B HA ) 1 o oA
THFTHENL[T]. e B2 1], 2024, 42(5) : 151-155, 287.
B 2. P2 2 M. 5 R b . o R R 2 R
£1,2021:224.
AL . 2GR IE B @R U RIE BT D], AR - AR
HEE2h K%, 2023.
AR, RbA, XU, 45 . BT BT 2 T i 1
W), PE 224, 2016,41(2) : 177-181.
VRB. KSR M T T 20 A A 4 D X T2DM R
BT RIEMARCEMISE[D]. KA Rl K2, 2023.
WREAPH , Bk, E 8, 55 . SO0 LPS 175 5/ B2 PE
05 B PR AP AR T[], o S2 56 B 24, 2018, 26 (3) -
343-348.
TRORSR , XIVEAE . LPS 55 Bl A M A B 8L 1) v 43
Mr[I]. P E S 2B, 2017, 14(26) - 137-140.
BRI, SO, TR A B T AL 2 R
Xt 2 WS 5 64/ B S M O3 B DR B A T ). 24727
#%,2023,58(7):1913-1921.
R, B2 TERE, 55 . A5 A D 28 NF-«B i %
R JEAE B A TS O DA i 2 B 5 ) R BR
A3 []. P G B B2, 2022, 38(4) :672-679.
FUY H,XIN ZY,LIU B, et al. Platycodin D inhibits in-
flammatory response in LPS-stimulated primary rat mi-
croglia cells through activating LXRa-ABCA1 signaling
pathway[J]. Front Immunol, 2018,8:1929.

(i H 4:2025-02-25 &1l H 4 : 2025-05-07)

(ke bk #)

T2 20254857 36 547 13



