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Study on Anti-inflammatory Effect and Mechanism of Jingulian Capsule on Inflammatory Model Rats
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ABSTRACT OBIJECTIVE: To study the anti-inflammatory effect and mechanism of Jingulian capsule on inflammatory model
rats. METHODS: Totally 48 rats were randomly divided into blank control group, model group, Jingulian capsule low-dose,
medium-dose and high-dose groups (0.66, 1.32, 2.64 g/kg), dexamethasone group (positive control, 0.945 mg/kg), with 8 rats in
each group. Blank control group and model group were given constant volume of water intragastrically, and other groups were
given relevant medicine intragastrocally, twice a day, for consecutive 3 days. Thirty minutes after last administration, model group
and administration groups were given lipopolysaccharide (10 mg/kg) intraperitoneally to induce inflammatory model. Six hours
after intraperitoneal injection, the contents of TNF-a, IL-1f3, IL-6, PGE; in serum were detected by ELISA. The wet to dry weight
(WID) ratio of lung tissue were determined. HE staining was used to observe the pathological changes of lung tissue. RT-PCR was
used to detect the mRNA expression of TNF-a, IL-6, PGE. and IL-1f in lung tissue. Western blot assay was used to detect the

phosphorylation of NF-kB p65 protein and the expression of
A REG I H « [R5 A 300 i B 2 BACAL B R e IxBa protein in lung tissue. RESULTS: Compared with blank
(No.2018YFC1708100) ; [¥5¢ F AR} AL BT B 51 H (No.81960763 ) ;
FMAFHGTRIH (No B3R5 A A4 (201915407) 5 5t F AT B
T H (No SURH5 17 (2017)30-295)
ol LI e e e SR ) oy [ R ETE  <p  ron ce o W

control group, the contents of TNF-a, IL-13, IL-6 and PGE:
in serum, the W/D ratio of lung tissue, the expression of
TNF-a, IL-1B, IL-6 and PGE. mRNA and the phosphorylation

i+ 0851-28875223 . E-mail: 1020289884@qq.com level of NF-kB p65 protein in lung tissue of model group were
HARAEVE R T A S T WFSE T T . TR 2 R significantly increased, and the expression of [k B a protein
FERt MO 25 & . HLIE : 0851-86908468 . E-mail : mailofhy@126.com was significantly decreased (P<<0.05 or P<<0.01) ; a large
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number of alveolar atrophy and collapse, alveolar wall thickening, lung consolidation, and a large number of inflammatory cell

infiltration could be seen in lung tissue. Compared with model group, the contents of TNF-o, IL-1B (except for low-dose group),

IL-6 and PGE; in serum, as well as the expression of TNF-o (except for high-dose group), IL-1B, IL-6 (except for low-dose,

high-dose groups) and PGE. mRNA in lung tissue were decreased significantly in Jingulian capsule groups (P<<0.05 or P<<0.01);

the W/D ratio of lung tissue was decreased significantly in Jingulian high-dose group (P<<0.05 or P<<0.01) ; the expression of

phosphorylation level of NF-kB p65 protein in lung tissue of Jingulian medium-dose group were decreased significantly (P<<0.05 or

P<<0.01) , while the expression of 1k B a protein was increased significantly (P<<0.05) ; the alveolar structure was clear, the

alveolar wall was slightly thickened, and a small amount of inflammatory cell infiltration was seen in lung tissue.

CONCLUSIONS: Jingulian capsule has good anti-inflammatory effect on inflammatory model rats, the mechanism of which may

be related to the inhibition of NF-xB signal pathway.

KEYWORDS Jingulian capsule; Anti-inflammatory effect; Inflammatory cytokines; NF-kB signal pathway

PRAESEMUANT 6495 R 7= A= 1) 16 5% B AR S, AILAA
RZPIRIY 5 RAEA 0, QR E ST R M it 98
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AWFFE T BB AT - 680 BURGEFRAN (1 SR A=
frBE2 P A BRA 1)), Water purifier #5256 % 4 FH i 4l
KA R FEABRA ), AE240 B+ 5 43 22—
HL - O (e -6 R 24088 B A FRAF]) |, Allegra
B4R UL L B 3 B0 ML (2 B Beckman Coulter 22 7] )
TGL-16G 74 /&y 3 & 0 AL ( B e 2 B2 U8R )
DHP-9052 7 {5 i 5% 77 4 ( L g 5 2 LA IR A
A]), ZH-2 B EIR 5 # (K2 SLhR EALES) ) , Nano-
drop2000 7Y & #h-1] UL 435 6 11 (3 [# Thermo Fisher
Scientific 2% 7] ) , Chemidoc XRS ! #E Ji¢ i £ 1 . CFX
Connect B¢ 6 1 w1t 2 A e X s i (PCR) Y (32 [# Bio-
Rad A Al ) , DYY-6C B4 iyl (A6 50 S — A= RH A R
/~l) ,ECLIPSE CI B2 i 5% ( H A< Nikon A #] ) o
1.2 FEHBSRAF

ARG T 2 S AT - e T (TR
T A 25 Iy AT BR 28 7], 45 20190806, HiLAK 0.25 g) |
LPS (3£ [ Sigma 2\ 7] , #L5 039M4004V) , b ZEK AN A
CHIT AN B ) 245 e A8 BR A L, 4165 171007, #E4% 0.75
mg) , TNF-o  IL-6 , IL-1B | PGE. [iff Bt %o % W fff i 36
(ELISA) I 7 50 45 (pg ot & A= W B AR A BR A W], 41t
243 5 R 20191111, 20190430, 20190905, 20190621)
Trizol {57 ( H A Takara 28 /], L5 9109) , FR AR K -4
(HE) e (R Jz i A R A BR 2 | i 5
10011) , iScript cDNA Synthesis kit J7 #% 5% i 7 & .
iTaq™ universal SYBR Green Supermix . ECL fb2% & i
Y1 (3£ 15 BioRad 28 vl , 41t 5435 24 170-8890, 1725122
1705060) , % J5 R 11 NF-kB p65(p-NF-kB p65 ) B 7 [
Prik (h[E Abways A H], #L55 CY5095) , G il NF-xB p65
Z PR R IkBaZ se TR | B B-actin B 5w [
Pt & ( # E ABclonal 23 Al , #it 5 43 %l 24 ab16502
A19714.ab6276) , BRAR L A AL YT BEFR 10 1 1L 2T e e iz
BREE 11 G PR (—H0) \BCA B IR 7 & (RS
it 5 R RN A A B F) L #5435 E-AB-1037
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E-BC-K318-M) ; PCR 5| 4 th AL st ZERL AR W BLH AT IR
HE R G50 5 7 B AR 1) 5 HoA iR o S2 5
2 RS , K Aok .
&1 PCR3|MFIIEFMKE
Tab 1 PCR primer sequence and product length

HRAH b2l FHIKIE bp

INF-a Fiff:5' -GGGGGCCACCACGCTCTTCTGTCY 188
5" -GCTGCTCCTCCGCTTGGTGGTTT Y

IL-1 ;5" -CAGCTTTCGACAGTGAGGAGA-Y' 139
Tiif:5'-TTGTCGAGATGCTGCTGTGA-3'

116 Fiff:5' -GTTTCTCTCCGCAAGAGACTTC-3' 119
Ti:5' - TGTGGGTGGTATCCTCTGTGAY

PGE, {5 -CCCTGCCTTTCACAATCTTTGC-S 170
Tiif:5'-CCGACAACAGAGGACTGAGC-3'

GAPDH Fiif:5' -GTGGAGAAACCTGCCAAGTATG-3' 07
Ti:5'-GGTGGAAGAATGGGAGTTGAT-3'

1.3 zh#h

AT 55 B FH 30 ) Ok 4t FE SD A P R R, AR R
(300 +20) g, W TFRI>KEEDHEAGRA A, S
FEYE R E S SCXK (1#)2019-0014, K FliA 3% F FE B
FE 2 (12 W12 hEIE R ) (25 938 XU R G L A X 38 5
50% Z i 22 CHIEET .

2 Ak
2.1 Zh¥NER HESHY

W 48 R B HL A Ry 23 (6 B2 AL | b FE K
P2l (BHPEXTE 0.945 mg/kg, 778 Ay iifi AR 2 850500 1 1) 3
£ A4 B I BEAIR R (0,66 ,1.32.,2.64 g/kg,
FE M I PR RGRAH 5.10 20 %) , AR 8 H . 25 [t
HE A RS R 20 K R 18 SR AARBUK, LA 2 R R 15 A
259 Qs P LK ff ) BER 4520 2 IR SE3 R . RIK
2525 )5 30 min, BRZS 11X BAZE NG s e S S AR AR A B ER K
A, A4 R IR s 7 5 LPS (10 mg/kg ) LA il 8 i
R EREHST 6 hg, T4 4R U S kUL, = iR &
20 min J5 , A 3 000 r/min 5.0 20 min, 53 55 1.3 , SR )5 %
FH ELISA 73 72 45 41 K B 35 o TNF-a ) & . W

21K BRI P TNF-a48 25 16 B ZH 3 25 T, DU 2R i
PR BT
2.2 Bt

e WA RIS, 45 41K RO i KB, 2 7L i
B 20 min Ji7 , A 3 000 t/min &5 0> 20 min, 43 &5 M 75 #F
fl o HUMLAS , SR SME I F L Ab SE AR B, B Rl , #
ZEARAE T — 80 CUKFHH , T PCR Fl Western blot 5
BRI 5 K5 A5 il DL 10 9% YR [ 52 , FH T i 4 485 3
2R AES WA il Tt 4128 w/D FLABL ARSI o
2.3 KRIMEH TNF-a.IL-1p. IL-6 PGE.H) & EillE

B2.27 0 25 21 K BT A i, F R I 3591 4 v H
7 B EAE R FR AL F 450 nm R I E LT
TNF-a.IL-1p.IL-6 .PGE, &1,
24 KRAIHALA wiD LLENE

BC2.27 3 25 2R BRA il i, FHUE 4R T3k 1A
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KAy FERR TR, IC MR R () 5 SR J5 T 80 CH R T8
FETPHEIE 2y 48 h 5, BRI ELD I T B & (D) 5 THA M2
LU WD HAH, VA WA L2 ) K B RE JE
2.5 KERMALRREERESNE

Be2.2” 3T [ 5 F 10 9% F A AR 45 41K BRUG d |
e, BRI PR (SN 3 um) J5 , A HE
PR T Y, SR T WA ™ I R Rt L 4L
SHREAIE AL, FFHA R
2.6 KERAHHLH TNF-a IL-1p . IL-6 . PGE, mRNA &y
RiEKFHM

K3 5% 5 (RT) -PCR L FEA RGN . B“2.27 01
25 2R R A il 20 2, F R0 6 vl B 5 5 A
PLEUE RNA , R J5 35524 cDNA #£47 PCR, PCR 2 v 1A
Z (10 pL) A 45 : PCR Mixture 5 uL, I FI#E51 9145 0.5
uL,cDNA 2 uL,H.0 2 uL. JZW 2044 :95 CHiAE 5
min; 95 CAEPE 155,60 CiB kK 155,72 CIEfd 15 s, 4t
45 ME¥ . LA GAPDH NS, % 2“1 15 TNF-a .
IL-1B.IL-6 & PGE, mRNA [k /K-
2.7 ARAGAL th NF-«B p65 BEEL 4L 1 IkBaE B K%
7K T B 0 IR

K FH Western blot i EA AN . HC“2.27 301 R 4541 K
S ZE Il L 4008 &, BT R, I AR (R BGOSR U A
J, R FHLH LA 2 A 2500, F 0K 246#% 30 min,
DL 12 000 r/min 50> 5 min, B F 5 , 25 BCA & 1187
EEE ARG, AL PR 10 min, BUEPE )G &
F AT T 0 B R BN - RN M Tk i R I H K
(SDS-PAGE) 4385 , ¥ J , DL 5% RS Wk 354 1 b 43531
JIA NF-xB p65 —4$t (% B He 5] 1:500) . p-NF-kB p65 —
L (R 1:500) IxBo—H (FFEHL 1 1:1 000) |
p-actin—4¢ (LA 1:10 000), T4 °C 444 P i
5 A TBST & VE S minx5 UK, At (Fafe L 1:3 000)
ZFE I E 1 h; DL TBST %8 5 minx5 %, il A ECL . {4
Ja BT B IR RGP % . K Alpha Ease FC 4.0
A4 B B4, LA p-NF-kB p65 5 NF-xB p65 K J& {i I
{H227R NF-xB p65 & 1Rk K-, L IkBoE 115 N
Z:B-actin [ K FEH FLIE PR IkBodk F A 7K .
2.8 FitFHE

K H SPSS 18.0 kA48 hr . Eiahx +5 3
TN R R R 22 0 i it AT Z A R FE AR Y5 i, 4
B LA R F LSD K . P<<0.05 /R 2 347 4124
3 H#R
3.1 £BEREXNKEREEKRMEF TNF-o.IL-18.
IL-6 . PGE. & £/

5525 UG REZH g AR ZH R BRI HH TNF-a IL-1B
IL-6 \PGE. % & 1 i 2 J 5 (P<<0.01) ; SRR L%,
G B TR AEA P LR R R ZE K P 2 R B R
TNF-a IL-1B (4 B E I AL 4L BR SN ) (IL-6 . PGE. 7%
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T EREIR(P<0.058( P<0.01), ML 2,
£2 KAKRIMEP TNF-o.IL-1p.IL-6 . PGE. & £
HMZELE R (x+s,n=8,ng/L)
Tab 2 Results of concent determination of TNF-a ,
IL-1p, IL-6 and PGE: in serum of rats in each
group(x+s,n=8,ng/L)

A5 TNF-« I-1B IL-6 PGE,
N IR 11682305 60923119 5505+23.07 31315410640
R 28830+2315° 308.18+57.98"  246.64%5130" 123975+ 143.45"
SHERERARE 471883805 2576344110 15513433037 81472113637
SHEREAEE  20192+18437 24074442017 1259629367 75274218177
SEEREENRA 20548230157 M341£3607 11954420207 T4612£ 13471
WEARA 1345842777 930144698  6420£28277  438.45+9093"
T 528 (IR B AR, P<<0.01; SRR A, *P<<0.05,#P<
0.01

Note: vs. blank control group, ** P<<0.01; vs. model group, ‘P<<
0.05,%P<<0.01

32 &HERENREEEKRIALR WD LER
2]

528 O B P, SR K RRUTZH 28 /D He A Sk
F TR (P<<0.01) ; SAEALE HEAS, 46 B 2 o R ek 4 R 3t
FEAKMAL K BUIT 4128 wID H(E 34 5 2 B AR (P<<0.05 55,
P<0.01),7E L3,
®3 HAXRMARWDLLERNNESER (xts,n=

8, mg/g)
Tab 3 Results of W/D ratio of lung tissue of rats in
each group(x+s,n=8,mg/g)

E 4 ARG A

1 BHXRMARAREFESEME(HE LR, x
40)

Fig 1 Pathological morphology of lung tissue of rats

in each group(HE staining, x 40)

mRNA F) 4 5K -2 B 35 F A% (P<0.05 5 P<<0.01) , 1
4.
R4 HHKXRIHALH TNF-0 . IL-1p . IL-6, PGE,
mRNA FIRIZKFNELER (x+5,n=8)
Tab 4 Results of mRNA expression of TNF-a, IL-18,
IL-6 and PGE: in lung tissue of rats in each
group(x+s,n=8)

413 /D W fi H3 /D, W1
AR 426%0.16 SEEIRA 41403
fAH 4914025 SEEREA 4614020
SRR 473+0.14 HFEARA 458+0.18"
T 528 IR BB ZE A, T P<<0.01; SR i, *P<0.05,#P<<
0.01

Note: vs. blank control group, * * P<<0.01; vs. model group, "P<<
0.05,%P<<0.01

33 &EEREXNRERBKXRMALREZLEN
=210

25 P PR KRR 96 445 ) 5 BT % 98, Jili ) J5 I 4R
SiE 240 I V2 01 5 A TR 2 K R 4 2 M PR R i o 35 4
B JREXEJEL AT U S 5 T DA R R R 9 i A BRI 5 i
FEAIR L 0 7] 2 2 R R A A K BRI 2 25 2 ok
AR A A TR, 6 5 RA 5 Ry T O R A P B
AT UL/ D e S RE AN IR, R LR 1 (R R Sk rds 4l R
JEANIZE ) o
34 SEEREXREEEKRMALS AR TNF-0 IL-1B.
IL-6 . PGE. mRNA X B8 00

B2z Pt BRA e, A5 21 K AT 41 40 TNF-a1
IL-1B . IL-6 . PGE, mRNA ) & ik /K F- 3 8 & T & (P<
0.01) ; S LHR , 4 SRR AIG v L& R S 2
FEKHALH R BRI 21 H TNF-o0( 43 32 J 2 A1 50 4 20 B
A) IL-18 IL-6 (4 B FE R FE AN | =Rl i 41 BR 41 ) \PGE.
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43 TNF-a mRNA I mRNA  I-6mRNA  PGE,mRNA
SRR 0684+0277  0.802£0310 096040035  0558+0391
fRg 534808037 18.836% 14847 66910445377 244540504
AEEREIRRA 428840983 1231741187 46325+12070  1.170£0350°
SEERETARE 275220680 038712285 20.927£5420%  0.72140.184"
SEEREEAESE 285510533 7.880%2863%  55.063%15.692  0.84740.099%
SNl 215340582 4515£1405%  27.040£3212%  0815+0.165°

W 5 P IR A, ** P<0.01; SR i, "P<<0.05,“P<
0.01

Note: vs. blank control group, * * P<<0.01; vs. model group, 'P<<
0.05,"P<<0.01

3.5 £BERTEX R ERE K R AHELR B NF-kB p65
BB LN IxBaE B R IZRI M

573 {0 BR A e g, AR 2 K BRI 2H 41 Hh NFxB
p65 £ IR b /K F- 18.35 7 i (P<<0.05) , IkBadk 14634
TRV R (P<0.01) s SRR oA, & B e rh
Tt £ R b ZE KA ZH K R4 4 Hh NF-«Bp65 £ [ B iR
7K B 2 FEAR (P<<0.05) , IkBadk [1 28 1k 7K F i 2 71
= (P<<0.05), FEILE 2 385,
4 itig

LPS J& 55 2% PGP 1 TR 200 it o 1) — ALl 53, 8
Halifb)m , ol A s P RAEBTY , H LR E H
HIH FPE BT 98 259 20 O ER 2R HAE FH AL 1A 35k
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IkBa 36 kDa

P-actin 42 kDa
p-NF-«B p65

65 kDa

NF-kB p65 65 kDa

8
&

ZEEN BRI
& FALL

B2 FKAEKXRAHEZF p-NF-kB p65 . NF-kB p65.IkBa
E{=ESv3: 0=
Fig 2 Electrophoretogram of protein expression of
p-NF-kB p65, NF-kB p65 and IkBa in lung tis-
sue of rats in each group
®5 BAKXRAMALH NF-«B p65 E QBB LK FHN
IkBaEHFRIAKFERMEL R (x£s5,n=8)
Tab 5 Results of the phosphorylation level of NF-k B
p65 protein and protein expression of IxBa in

IR AP S EEIAE SR
52 A 0 R P

lung tissue of rats in each group(x+s,n=8)

Ei] p-NF-k B p63/NF-k B p63 Tk Ba/feactin
S HARA 0.383+0.183 0768 £0.054
fmy 1210£0279" 0457+0014™
SRR R4 104240320 043540023
SEEREH R 0.584+0.063° 0.626£0.042°
SHERER AR 0.767+0.180 0476£0.015
E gl 0.587+0.165° 0.719+0.054°
W 5a X IRAL E A, " P<<0.05, **P<<0.01; SR A, "<
0.05

Note: vs. blank control group, * P<<0.05, * * P<<0.01; vs. model
group,"P<<0.05

PSRN DRI, ASAIF 5 R U s 1 3 LPS 52 il 5 JiE A5
R URR &5 R RS RAE A LS. fENs ZhE
T, S AE M At PR 0 88 e T e 850 H e 200 A i f 241
URAE G AL, TE A S 0 PR A 0 — A Bk g PR A
I ERT =, AT R il 96 6 A4 L4 5 o, S 80 30 o A 3
T, T S A B A il B d 5 2 B A T T 8
Z5YIRYT IS, AT L USRI 4 WD HAE | 2 2 B k3
LI Y BTRIER . ABFREERER, 551
Xt BR2H Fbdss , BT 2 K BRI ZH 20 WD FUAB 8 3 T i, 3%
B B T B K e P 52 5 SRR A LB, 4B R
e 28 v A 2H K U248 W/D LA S5 5 AT, e I 4 i
T e 0 T ek A A BB IR K ek o it £ 25 B2 T S U
SRAE AL R B 21 A R 9 ) B BH SR 3G R KR RE
YUV 5 20 4 B I BE T T, Ll 1 40 A8 A R A
JE DS IR (1) 9 RE A /L , AT D 4 B R R 2 T O
D RAE AN IR, 08 Al 4l 2B A%, Dk LPS T B A
FL, P BT RAVER

NF-icB 3l 1% & R AE S5 (4 3 22 5 Sl ik =2 —
NF-«kB A 32 il it 5 2 LR TS AR S A AL T4 s ep

HEEZG 2021455 32 B4 9

FF AT B0 ) IkB ok 11455 T8 B NF-kB/IkBa g &
Wy, i kB ok 1A TE Ak S8k IxBod [ & 0%
il 152 A YT B AN R ARG G A, AT 5 [ IkBadk
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