5523 4555 8 FELEATFZERE Vol.23,No. 8
2017 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2017

W A R A A= R T B R R /) B e A £ B R T

MRE, ®EF, £FF, M, EHE"T, xR
(1. FHEHKS H2%, &F 530021; 2. FHEPEHKF B35, &7T  530020)

[ME] B4 K07 S8 ER (TFRMS ) 1 4 K 07 S8R (TFRMC ) X /)N B2 il 40 £ (ALD) B B 7 HT, I 0L 22
TFRMS 1 TFRMC T RAEM ) 22 5% . FiE RG220 (LPS) 3/ Bl ALL A WLEZE TFRMS Hl TFRMC X /)y Bl ALL BB (5 451
PEF DU A2 /1 BT 3 9 P W ( BALF W) v (1 41 M 20 (WBC) FlLE B & (Pro) , 588 20 A6 35 0 5 /)N BT 20 21 o % % s Y -« B
p65 (NF-xB p65) (Y 3R ik , B I 5 % W B i 46y ( ELISA ) ) 5 il 28 23 b 13 48 i S 25 -6 (1L-6 ) F i 9 SR S8 A -0 (TNF-o) 75 5, SE B
Pt E &t PCR LD E IL-6, TNF-a mRNA (YR B &, R AR KP4 (HE) A MEMALRBMIE S W E, GRS EFAL
55 T 4] WBC %U, Pro, IL-6 1 TNF-o 7K 5 B 5011 (P < 0. 01) , fili 4 2145 4 S 0 A5 5 5 480780 41 L4 , TFRMS 1 TFRMC 1] B (g
W /N B AR 46 BALF Wi WBC %, Pro B I8 (P <0.05,P <0.01) , i 2 FEAL i 41 2 NF-«kB p65 & 17K (P <0.01),
M 1L-6, TNF-o mRNA 35 (P <0.05,P <0.01) , J /b i 2H 23 11-6 F1 TNF-a 7K (P <0.05,P <0.01) ; )\ 2H 255 B 22 69 A
BE 1% E), TFRMS FI TFRMC 477 4 20 £ 7] 3 4% LPS 51 Iy St b4 45 . 4518 : TFRMS Hl TFRMC Xy B A B B i 4t 46
TFRMC Hl TFRMS fEHIZBCRARRL, Hbt & /8 ML W g 2 3l 2 T48 NF-xB p65 i& 42, i /b 1L-6, TNF-a mRNA 33k, DA i 41
IL-6 Fl TNF-a 48 v 5 14 2 Al

[kg@gim] @RIy WRRJ; RS, JRIER; AHBRAER-6; MBEIEE F-a; %5 EF-«B

[hE42E] R99; R285.5 [XktRiZA] A [XEHS] 1005-9903(2017)08-0160-06

[doi] 10.13422/j. cnki. syfjx. 2017080160

[ M4 HAR# ] hitp://www. cnki. net/kems/detail/11. 3495. R.20170210. 0912. 018. html

[ HARRE] 2017-02-10 9:12

Effect of Total Flavonoids from Millettia Speciosa and Millettia
Championi Radix on Acute Lung Injury in Mice
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[ Abstract ] Objective;: To investigate the effect of total flavonoids from Milledttia Speciosa Radix
(TFRMS) and Millettia Championi Radix (TFRMC) on acute lung injury ( ALI) in mice models and observe the
differences in anti-inflammatory effect between TFRMS and TFRMC. Method: ALI mice models were induced by
lipopolysaccharide (LPS), and then the anti-inflammation effect of TFRMS and TFRMC was observed in ALI mice
models. The numbers of white blood cell (WBC) and the content of protein were determined in Bronchoalveolar
lavage fluid (BALF). Then the levels of interleukin-6 (IL-6) and tumor necrosis factor-alpha ( TNF-a) in the
lung tissues were detected by enzymelinked immunosorbent assay ( ELISA) , the expression levels of nuclear factor-
kB (NF-kB) p65 in lung tissues were determined by immunohistochemistry, the mRNA expression levels of IL-6
and TNF-a were detected by Real-time PCR method, and the pathological changes of lung tissues were observed by

hematoxylin and eosin ( HE) staining. Result: As compared with normal group, the count of WBC, protein
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content, levels of IL-6 and TNF-a were significantly increased in model group (P <0.01), with inflammatory
changes in lung tissues. As compared with the model group, the count of WBC and content of protein were
decreased in BALF of TFRMS and TFRMC groups (P <0.05, P <0.01); the NF-«kB p65 protein expression in
lung tissues was significantly decreased (P <0.01); IL-6 and TNF-o mRNA expression levels and contents in the
lung tissue were decreased (P <0.05, P <0.01). From the perspective of histopathology, various dose groups of
TFRMS and TFRMC can reduce the acute lung injury induced by LPS. Conclusion: Both TFRMS and TFRMC
had significant similar anti-inflammation effect, and their mechanism may be associated with interfering the NF-xB

pathway, reducing the mRNA expression levels of IL-6 and TNF-«, and inhibiting IL-6 and TNF-« inflammatory

mediators.

[ Key words ]

Millettiae Speciosae Radix; Millettia Championi Radix; total flavonoids; anti-inflammatory

effect; interleukin-6 (IL-6) ; tumor necrosis factor-alpha ( TNF-o) ; nuclear factor-«B ( NF-xB)
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K73 EEL R (TFRMS ) I35 4= K 7 S 3 il ( TFRMC )
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B ALL & 5EA % TFRMS Fil TERMC (447 48 75 FH )z
HMURIEA TR, I W #5422 5%, sl 4 K
TIHFIRIT 2 Il 458 407 B itk — 25 I & p FH 42 1L 2 i
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L1 239560 @A R, A R

F T s T 2R Ll AR R AL & R 2
WF BT 15 A AIE 9T 51 96 e it 2 KO Ry SRR AU AR T
B Ok B A Y 3% BN LB Millettia speciosa ) T
PRAR w5 2R K Oy TR R A AR R R TR JE A )
FEHE Gl M. championi () J5 AR 5 5 2 M ZE K W A
CHTVLAL TS ) 25 % 0y A PR 2 |, 4iE 5 140518) ; LPS
(Sigma /A A, 45 93572-42-1) 5 % T =2 5 i ) &
(P ot A W 92 i, 4k 5 20160323 ) 5 TNF-, IL-
6 FEEIK Gy W B 46 ( ELISA ) 370 & (i PR nt A
PR ] k5 43 5 8 201620160101 A ,20160101A) ;
RNA $2 U 7 &, & & il 5% =X S (PCR) 357 &
[ TaKaRa A9 T.R2 (ORI ) A R AL HE 5 20510
KA2401 ,AK7706 ] ; % 50 /1N il NF-kB p65 % 7 W Ji;
{4 ( Thermo Scientific 2\ &), #tt 5 PAS5-16545) ; 1] 3
i —HT (Supervision /A F] it *5 D3002) ,DAB & {4
R & (M B A R TF R AR A AL 5
1610110031) .
1.2 Y% E1204 B 53 By KV [ 47 8 -46 )
ZAUE (B ) AR A ], Spectra MarPlus384 %Y %
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22 g, By KIBURLAEDRL S TG BE R RS S8R S
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BERF R 2L g sh Y10 B 2 DL s e, 77 & S R sh )
e B A RLE o
2 FiE
2.1 TFRMS Al TFRMC 1 #& 735 BOHt 4 K ) Al
WARDGMIEE, MR 40 H, BLL75% LBE
FERBUAR HOR R 128 [ R 3 W, i ik, A
U, U TR R 4 B A2 2 g LT AR BOHE
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PRI P22 AB-8 R ALA Aig 73 2 2l Ak )5 74 TFRMS
R TERMC $2 B0, e 4 1 i BT e ek e 210 g+ L™
#H.
2.2 J§fi i #E R W ( BALF 3% ) b 4i i ( WBC) it
B, SR (Pro) | il 21 205 K A K e 0 21 A6 o
Z% ALL BT 90 FHUINEL, Mo 45
BEBLAY R 9 4H : IE % 4, B AU 20, M ZEKFA4H (5 mg-
kg '), TFRMS 1 TFRMC & .+ Ik 5 & (40, 20,
10 mg-kg ™ )4, WEH (ig), EL T d, KRG
30 minf5 10% 7K & SRS I 1 5 R I 5 S I 4 2, 4%
AT LA LPS(2 g L7',50 L/ ) ## (IE & 41 T LA
R AETERK) 24 h JEAbAE . S5 FL A, A 0 i
73S Ik, Bk 0.5 mL, 3 3 3k, BALF i
BEUKIE T, B UK T BALF W R 4 IR S R, TR
0. 1 mLANA H 40 ML+ 80 B 0. 1 mL, IR &) J5 47
WBC i1 %, 4> BALF ¥ 4 °C,3 000 r-min ' 5.0
10 min, SR b3 W% 2% 5 30758 W8 R & BB I %€ Pro
T,
WA Id , 1Y 10% WS [ 76, A 85 L 300 i, £ 95
ARZ - (HE) Je 8, 00 %2 fili 20 23 1 s 21 ek A48 I 48
i 240 R T AN O o R H B i 2H Ak 0 i s NF-

kB p65 R IA KA B Y R B, B 3% o AL
REL BT P 10544 3 480 T6 0 6, e bt /s B NF-kB p65 £ e
BEPLIR 4 CMEE SR, RikE, Il FEPiR —dimw
H 1 h, DAB €, NF-«B p65 & [ BH 1 5 7= 4
AR ENORL, S ALY DG B R IR,
A BEPLIE IR 5 A0, & IPWIN 60 K44 43
Br, 15 NF-«B p65 FHIEAIE AR .

2.3 FAHLURGERE I B —HNR L S K
WAL 2.2 T, BUA il T UK s 109% 50 5,
4 °C 3 000 r-min ' Z.0> 10 min, Bt I & $ ELISA i
791 G 1 B ARG I 46 E AN M PR 7 TL-6, TNF-ac 157 5 5 42 il
T -80 CH&H.

2.4 SEEPHEEE i PCR E i 2 41rf IL-6, TNF-o
mRNA ik IS 41358 & fili 20 21, A Trizal 48 05
RNA i ¢ 21 B2 J5 3% 5% A ¢DNA J5, DL B-HILsh i A
(B-actin) N Z, R F 920 2 6 8 it PCR 43 HTIL-6,
TNF-a mRNA ik &, PCR ¥ 3 iy 5% 4. Bl A8 o4
95 °C 30 5,95 C 55,60 °C 31 s, 3t 40 MEIF, 3
Yy 53 H TaKaRa 549 TR (Ki#E) HRA RS
o ARYE 2 4034 TL-6, TNF-a mRNA B %
kg, IR 1,

x1 5|¥MF%
Table 1 Primer sequences
519 iR T K JE/bp
B-actin 5'-CATCCGTAAAGACCTCTATGCCAAC-3' 5'-ATGGAGCCACCGATCCACA-3’ 1 889
IL-6 5'-GGAGCCCACCAAGAACGATA-3’ 5'-TCACCAGCATCAGTCCCAAG-3’ 1 083
TNF-a 5'-GCCAGGAGGGAGAACAGAAACTC-3’ 5'-GGCCAGTGAGTGAAAGGGACA-3’ 1 653

2.5 geiteEab ¥ SR SPSS 17.0 Geit A,
BAREILL & =5 Fon, PIALIE] 359 8 LR 0 K58
Z W Z M B BT R R 7 2253 8. P <0.05
hESRFHITFE L,
3 &R
3.1 TFRMS #1 TFRMC %} ALI /)l BALF % WBC
1 Pro W52 M 5 0E W 4l i, BEAL 4] b ) WBC
B, Pro W THE (P <0.01) ; 5HIAH L, TFRMS
I TFRMC 45751 2 21 ¥ 6 W 35 08 20 /N [ BALF Y19
WBC(P <0.01), If 5 — 5 19 5] & 4K i Pk ; TFRMS
1 TFRMC 4% 5] 5 41 ¥ 7] B & B AIX Pro 7K (P <
0.05,P <0.01),TFRMS X} Pro ({1 i & — =& M 5
TR M ; TFRMS A1 TFRMC AH R 71 8 28 6] /5 i 4%
AL, 2R TG L, Wk 2,
3.2 TFRMS il TFRMC %t AL /] BRIt 4140 o 46 55 (A
Fsgm 5 IEH A A, SR A h IL-6 F1 TNF-a
KPR TS (P <0.01), 5EAIZ i, TFRMS
- 162 -

& 2 TFRMS #1 TFRMC 3t ALI /] BALF & WBC #{#1 Pro
BISM (2 £5,n=10)

Table 2 Effect of TFRMS and TFRMC on WBC count and Pro
content in BALF of ALI mice(x +s,n =10)

21 5] Fl&/mg-kg™'  WBC/ x10® /L Pro/g-L ™!
EH - 1.09 +0.47 0.68 +0. 05
FEAY - 4.58 +0.98" 0.98 +0.09"
SIS SN 5 1.12 £0.56% 0.56 0. 14%
TFRMS 10 1.95 £0.79% 0.85 +0.10%

20 1.74 +0.73% 0.82 +0.09%
40 1.62 £0.73% 0.69 £0.15%
TFRMC 10 1.67 0. 63% 0.80 +0. 14%
20 1.63 +£0.90% 0.81 +0.07%
40 1.13 0. 50% 0.83 +0.10%

FESIEWHLED P <0.01; SHMA LK P<0.05,”P<
0.01 ;5 TFRMS [R5 41 4" P <0.01(£3 ~5 ) .
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25 3 2t 20 ¥4 AT W] S R AR /D B 2H 40 TL-6 Fil TNF-o
I7KF (P <0.05,P <0.01), LA b5 & 2OCR 84
TFRMC %5 &2 41 35 7T B f B AIG /)y UG 41 20 1L-6 Fn
TNF-a [ 7K (P <0.05,P <0.01) , I 5 — 5 (1 7
AP ; TFRMS Al TFRMC A 37 751 8 41 18] 45 FH 2%
WAL, 225 g X, W&k 3,

3.3 TFRMS F1 TFRMC X} ALI /) B Jili 26 2 95 #8 2=
Y SZ R UE K 2E Y 5 R 5 i 9 I T M I
TC 1 Gk 3G TR i v ] J5T TG B b VA A L i 5 A
2 Jili 4 280K A RE A0 B VR i i RE K B R
MM IR . TFRMS Hil TFRMC 4557 & 41 v] W,
AT A&V 20 MR I 96 235 4 5 R P A, ST Il K
i 2 it B A R TR o 3L A0 1 OO A A TR 4 A
Fres, o D Rl A B R, W,

&3 TFRMS 1 TFRMC Xt ALI /N Bfi 2B 248 TNF- 70 IL-6 7k
FHEM(x+s,n=10)
Table 3 Effect of TFRMS and TFRMC on TNF-a and IL-6 levels

in lung tissue of ALI mice(x +s5,n=10)

M #lE/mg-kg™'  TNF-a/ng-L°' IL-6/ng-L "

EH - 394.26 +27.42  123.82 £16.13
HL TR - 564.18 +30.42"  180.45 +29.11"
HiFE R 5 412.17 £29.13% 136.45 +22.70%
TFRMS 10 450.92 £34.03% 152,57 £12.41%
20 418.43 +43.87% 136.82 +22.70%
40 463.60 £33.02%  149.81 +4.55%
TFRMC 10 433.38 £53.67% 151.42 +18.78%
20 430.97 £32.91% 149.78 +7.48%
40 412.17 £29.13%  135.16 +13.99%

ACTEH A B BT C M FEKRAAZH ;D ~ F.TFRMS IR (@& A 46 ~ 1. TFRMC Ik . & 70 52 20 (18 2 [|])
1 TFRMS # TFRMC 3¢ ALL/MNRATARFEFEELH M (HE, x 100)
Fig.1 Effect of TFRMS and TFRMC on pathological changes of lung tissues in ALI mice( HE, x 100)

3.4 TFRMS A1 TFRMC %} ALI /)~ 53l 26 21 %) NF-
kB p65 KRB I 2H 5 B e
BPEFRIR P 3k B A0 A0 AE M 2K b s BB 4 NF-
kB p65 ik NN, i 20 23 4 B 3 b o3 A A B 0
ko, 2 e A A% b Rl 2 2 b NF-kB p65
EAEAL, FHPE A 53R T s (P <0.01) ; 5
HIZH [t #, TFRMS Fl TFRMC 4% ] & 40 NF-«B p65
FERIE I SRR, H A A R B R (P <
0.05,P <0.01) ; TFRMC fi§ % & 41 /£ Fl 38 T TFRMS
R A (P <0.01), WLE2,%4,

3.5 TFRMS #il TFRMC %} ALI /] [ fili 2 20 116,
TNF-a mRNA RIKByZ 0 5 0E 5 4 b, B
A IL-6, TNF-a mRNA Fik B Z (P <0.01);5
FEARLZH L, TFRMS Fl TFRMC £ 57 45 20 3 mf B &
FEA% TL-6 , TNF-o mRNA %3k (P <0.05,P <0.01) ;

%4 TFRMS #1 TFRMC 3t ALI /N fli 4B 2289 NF-«B p65 FR 1428
RN (5 £s5,n=8)
Table 4 Effect of TFRMS and TFRMC on percentages of NF-xB

p65 positive cells of lung tissues in ALI mice(x +s,n=8)

20 5] H &/ mg-kg ' NF-xB p65 FH: 40/ %
E# - 13.14 +4.02
LT - 65.64 £9. 44"
HiFE R 5 21.53 £ 4. 48%
TFRMS 10 50.95 +10.90%

20 41.08 =13.08%

40 25.32 +6.75%
TFRMC 10 22.14 6. 65>

20 26.51 £5.65%

40 21.61 £5. 86"
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2 TFRMS # TFRMC 3t ALI /N 222 NF-xB p65 & B8 Rkl

I (fEd b, x400)

Fig.2 Effect of TFRMS and TFRMC on expression of NF-xB p65 protein in lung tissues of ALI mice( immunohistochemical, x400)

TFRMS F1 TFRMC A ¥ 4% 551 5 20 8] £ 7] 28R AR AL
ZMNEGIH R, WES,

&5 TFRMS #1 TFRMC X} /)s R fifi 44 42 b IL-6 , TNF-o« mRNA #H
HRIEEMNH M (2 25,0 =8)

Table 5 Effect of TFRMS and TFRMC on IL-6 and TNF-a mRNA

in lung tissues of ALI mice(x +s,n=8)

AR R/ mgkg ! IL-6 TNF-a

EH - - -

ALY - 6.620 +1.836"  4.450 0. 884"

i FE KA 5 1. 062 +0.379% 1.535 +0. 528%

TFRMS 10 2.642 0. 687% 3.215 +£0.704%
20 1.955 +0.737"  2.279 +0. 518"
40 2.623 +0.346%  2.882 +0.901%

TFRMC 10 3.220 £0.952%  2.949 0. 4817
20 2.333 £0.511%  2.824 +0.912%
40 1.064 +0.396%  2.225 0. 469"

4 itig

AL J& T ARDS 9 5 W B Bt , ARDS ZE Il K &
PR R ) F2 R R T LPS 2 R 2% B TR A
JHw BE v — B Rl A, R R ALL g E BN R Z —,
LPS {2 AMLAR AT A fif v 4 0 20 B | 5 0k 40 i 55 K
TR 20 M D9 T, 5 5 4 RE SR, 1k ALY LPS

25 B I BB A /I BRI 5 1T 35 5 B0 0 A R A S 1 R
I SN P&, 51— R BT 2 TR, I 3K
i P e e e B, R H AT ALL O 0 i A
Tk

ALT Je A Je v = 2B 3o B R P s I, L o 3
A ﬁf#ﬁ*@*ﬁﬁiﬂﬁﬁtﬂ FER AN F R T =S
KAt 40 A1 ot F A L R, 5] R B i A Y G
ST 1N N I ) P T L - i < )
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r R 200 B T Ak B I I AR R AU AT RS R 4R A
Pl 35 R HC b A3 05 4 o, 40 g g R E AR A 405 1 P
A — 25 T U AL SV 7, DR A i 2 2 v ek
20 B B SR AT % 2 LR . BALF
WBC A [1] 42 S it il 2 250 vl v ek s 240 L ) 92 i A
Pro W J5Z B Jili 4 £ ol i 4 38 375 P 1 40 A% | il 7K b AR
I, S g5 R R BRI 4] BALF i WBC, Pro B &
B0, il 76 B K i 3R A M AN R IR 4
IRIERL Y], TFRMS FI TFRMC £ 5 5 41 ¥ 0] o 20>
BALF ¥ /) WBC Fl Pro, HAIL#I 7] G & TFRMS Al
TEFRMC 411 il 4 4iE 4H 78 il 20 2 v 1) SR 4 ) I, B AR
Bl T M WD AP B B Y DT 8 5 4R SiE
i R e S DO AN UE 7 SN o AU E -4
W, , 2 TFRMS 1 TFRMC i Ab B J5 it 760 5 438 )5 1 1l
A K 4 1k 40 % s R i 28 45 5 I 60 A A 4
4 ik 3%, $2% TFRMS fi1 TFRMC %f ALL HA5 — &
Ry ER .

1E ALL [ R A R Rk # v, it 20 UR 7 A2 T
Kutfe & W+, B BE 2 09 40 i [+ W %, o
NF-«kB p65 J&HA Z o) ¥ R 1 iy s a5,
TR BV AT LSS TNF-o, IL-6 55 5 4 il 50 928 J
REA S B9 R A R . TNF-a, IL-6 2 32 412 4% 40 i
PHLF, AT 0 v P R 20 L I 0 L B A R R
EXL 200 i 565 5 RE 40 M R Ak R B R AR O B R
TR A A, DT 5 62 i 6 it S5 i AR s o, A5 463
f5' sz g 45 L W] TFRMS A1 TFRMC 1] B &
WD /N U G NF-kB p65 5 1 K3k 7K 7, il
IL-6, TNF-o mRNA 3 ik &, # %] TNF-«, IL-6 (1 4>
D NN = v R A G 1 RN B i TR 1
TFRMS I TFRMC 4% 5 4 2 f 1L-6 Fl TNF-a FY 78
fb5 NF-xkB p65 % 1 % ik K F 3 A — 5, $#£ R
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TFRMS il TFRMC #4] 5 AE 52 7 ) AL il m] B 2 i 1
WA NF-kB p65 2 /K-, 300 il {2 5 20 i (55, 1 ok
DML N Rl BB SR AR R R E A S5 AR OB T A
Z Mgk KSR AEH . TFRMC X} 1L-6, TNF-«
YER B A — 2 1 7] & 4K f M, 1 TFRMS Xf 1L-6,
TNF-a 11 2L AP A T ROR B4, 42 /7 TFRMS
I TFRMC 19 it & A JH B 7T fE A 5 4 — 2L,
TFRMS (4t 2 A I nl G EA7 XU 1, al o H ot —
AW B G S8 W E & T TR bR 45 R 4R R
TFRMC F1 TFRMS T 5 1F B A 1A R AL
ZE I prik , TFRMS 1 TFRMC X F LPS 5 'S 1)
ALL ¥ B AT — @ IR R 0, BLAE AL By — 20 &%
J&& 38/ ARDS = By L, HAL ) W] AE E i T 4k
NF-kB p65 & 1%, I /> IL-6, TNF-a mRNA 2 ik, I
il IL-6 M1 TNF-a % 4 90 Bt 19 4= i, TFRMC 5
TFRMS $it R AE A 24, 48 3¢ 6F TFRMS #1 TFRMC
T ALL BYHT R A RIS T 058, B R AL AT A7
PE— W5
(&% k]
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