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XU T2 SURE o K B ¢ S i 4R il 8 B B ' TNF-u TL-6 1 NF-kB
i

M X MR IR BB IAS R R, (LR H B 27682552, LA 44 H MR T 45 K B 34 BF, LU 7% A 18
276825)

[FEE]BHY AR Bk s Al K 3R R 4 R R i U 4L P AP 98 2R 58 B F (TNF) -, & f0 A~ % (IL) -6 Aoz B F
(NF)-xkB % £ AR £ B F 0%k, 3t — F AT R K& B ey 5B AAHR, ik H & KR X LR XA 60 2 SD kK
B A E Gt B Fo K P BB EA A IBANA AR LI BT, 885745
FERR A RIMELHR L% HE £ &5 ThF 2 M4 TR T H U, B3R 9% & M 52 36 (ELISA) ik Aa ) e i
TNF-a IL-6 7K ; Westernblot #4348 4% P B B 4L NF-kB p65 #9 & ik, R . % G s B K L o F TNF-a 116 K-F 5 7] 4
(0.96+0. 23 ) ng/mL, (451. 43+33. 42) ng/mL, # B L NF-kB p65 #8344 4 0. 16=0. 05 ; B2 A 20 K K40 42 5% 23 4 4 (4. 50+
1.32) 4, i TNF-a IL-6 #7K-F 5 %] # (1. 84+0. 42) ng/mL. (603. 29+63. 57 ) ng/mL, BF & 1L NF-kB p65 #asF4& 4 1. 07+
0.06, 5% ORI EG, REEK T &HHFTA0FE TNF-a K55 4 (1.62£0.32) ng/mL. (1.47+0.31) ng/mL,
(1.2420.25)ng/mL, o3& IL-6 7K 2% 4 (551. 56+50. 93 ) ng/mL. (509. 57+49. 92 ) ng/mL. (487. 14+44. 15) ng/mL, 5% B 1 NF-xB
p65 #3+4F 5 ) A4 0.4320. 15.0. 12+0. 07.0. 10+0. 05, 5 AR 440 0 39 2 5] AR BUE T M, Z518 . 35 4 Bk 4 4% a8 iF 1K
TNF-o IL-6 7K 374) NF-kB 12 5 8 557 % E A, A i i 22 4 28 P ol K MK i (8 AT 2B SR B B W T8 A A A B o 4k
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Effects of Shuanghuanglian Granules on TNF-a, IL-6 and NF-kB in Mycoplasma Pneumoniae Pneumonia
Model in Rats

Yang Fangl , Liu Lanbin® , Su Dan2(1. Rizhao Maternal and Child Health Hospital, Shandong Rizhao
Rizhao Tuberculosis Control Institute, Shandong Rizhao 276825, China)

276825, China; 2.

[ Abstract | Objective: To study the effects of Shuanghuanglian granules on inflammatory factors such as tumor necrosis factor (TNF)-a,
interleukin (IL) -6 and nuclear factor (NF)-kB in serum or lung tissues of rats infected with Mycoplasma pneumoniae, so as to further
study the pharmacological mechanism of Shuanghuanglian granules. Methods: Mycoplasma pneumoniae pneumonia model in rats was
established. Sixty SD rats were randomly divided into the blank control group, the model group, the Shuanghuanglian low, medium, and
high dose group and the positive control group. The administration was started after 3 d of continuous infection. After 7 d of continuous
administration, serum and lung tissues were collected, and the lung tissues were stained with HE to observe the lesions under an optical
microscope. The serum levels of TNF-a and IL-6 were detected by enzyme-linked immunosorbent assay ( ELISA). Westernblot was
adopted to detect the expression of phosphorylated NF-kB p65 in lung tissues. Results: The serum levels of TNF-a and IL-6 in the blank
control group were (0.96+0.23) ng/mL, (451.43+33.42) ng/mL, and the relative content of phosphorylated NF-kB p65 was 0. 16+
0.05. The lung tissue pathological score of rats in the model group was (4.50+1.32) points, the serum levels of TNF-a and IL-6 were
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respectively (1.84+0.42) ng/mL and (603.29+63.57) ng/mL, and the relative content of phosphorylated NF-kB p65 was 1. 07 +
0. 06, which were higher than those of the blank control group. Serum levels of TNF-« in the Shuanghuanglian low, medium, and high
dose group were respectively (1.62+0.32) ng/mL, (1.47+0.31) ng/mL and (1.24+0.25) ng/mL, and serum levels of IL-6 were
respectively (551.56+50.93) ng/mL, (509.57+49.92) ng/mL and (487.14+44.15) ng/mL, the relative content of phosphorylated
NF-kB p65 were respectively 0. 43+0. 15, 0. 12+0. 07 and 0. 10£0. 05, compared with the model group, the dose-dependent decrease

was observed. Conclusion: Shuanghuanglian granules can reduce the inflammatory symptoms in the lung tissues by reducing the levels of

TNF-a and IL-6, inhibit the abnormal activation of the NF-kB signaling pathway, thereby restoring the normal morphology and

physiological functions in lung tissues.

[ Keywords | Shuanghuanglian granules; Mycoplasma pneumoniae pneumonia; tumor necrosis factor-a; interleukin-6 ; nuclear factor-xB

fiti ¢ = JRAA ( Mycoplasma pneumoniae , MP) J& 5| A2 I
W TR i DL A o TR HG S e i A S D AR it 4%
( Mycoplasma pneumoniae pneumonia, MPP) 27 5 il % i
30% ", HEARGE , MPP 7 AR A B MR R Y 13 DL L
W5 ~19 B LI K5 DA, MP 255 T RIRIEHE,
L5 R B U b AT G MP G A L RE 25 A X R
AT 240 M BE 0 A= AN U, E i PR - 32 22 o FH B
AR R ERIFNER IS4 KX MPP #173697 . (HEK
B UAE R A AN R R B8, K4 i 52 fdi 1
Sy B 2k

XUBE I AR AL S R =R P 25 N, B B
WU P RE AU DDA, im KA 58 3R I, DL 32 X6 /)
JL MPP A7 555 1 AT R4, B4 Ay Al B 245 W Bk 5 o 27
FIRYY MPPY! | AHFSE I 3 2R MP e R U 7. MPP
RERY | Ll 35 2 24 iy Fe R i 2H 2R B Ak K 1L T P 48
PR AR K-, DA WL ¢ U i RS R Bl MIPP AR YT AL
B IRV H AT RE AP R P
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1.1 Z&EFHY

W HEME SD KA 30 M, f& T & 180 ~ 220 g, SPF
9,0 TN R LB 2 o0 [ 1 ATHES SCXK (75)
2017-0001 ] ,

1.2 & AKA

fii ¢ S JEUA R PR fE R ATCC 15531 FH, Il T35 [
AR v 0 5 00 % ORE (WA 2 SE v 2y — ) it S
180601) ; BT &1 8 %= A (¥ & il 25 A IR A wl, it 5
C14202031135) ; /il 98 YR 36 IR F (TNF ) -, 1 40 A
(IL) -6 | i I B 732 12 B 552 46 ( ELISA ) 32057 &5 1) T pg 5t 3L
KEAEYRE A PR F] R (NF) -kB p65 Pk Bk
1k NF-kB p65 Hiff \BCA & 1k B 2 171 & .SDS-PAGE
BT ) & A Tk PH T A R A BRA ]
1.3 SIS

Bio-tek 4= [ #hE#F71X ELx800 ( 3£ [H Bio-tek Y 2547
FRAFD) s TG-16W B 5 20O ML (K VAL S O LA R
N s Mettler-Toledo XS204 H, K ( Fi - M 45 ) -4%
FlZERARATR) .,
2 Fik
2.1 MXIZBRRFEDIMBR G E TR LT E

60 H SD K EIZHPLEFR L0 6 4, 74l 10 2,
WEHEAS2 A R oS A xt B A AT A | BH 1 24 6 BE 2 R
XCEEAR s a2, KRS N R SR 1 RS,
4% KA AR, 25 O AR BRDA 100 L J6 B A 2
oK AR KRB, MP B (29 5%10° 4~/mL)
ZEARIEHARE XG53 d, BYEEH 2 R
FRURHEE 45 24, 25 FART HE A FNAS 78 2 2 7 SR B A R
K B2 %) B 2H 45 7 B 25 85 2 30 mg/kg (X A4
25 me/kg)  WUEEAR R e 2 S 4 T R
WKL 0.6 g/kg 1.2 g/kg 2. 4 o/kg (KR A& 43 51K
0.1 g/kg.0.2 g/kg 0.4 g/ke) HEHHET 1 K, #HLE7 d,

2.2 MABHERGRERLRE

BNER S 2 RACE SN, >R 4% 7K & S FE R
PR B, MR Bl Bk L, B0 B 9 VR - 80 °C VK AH
AT, T 20 M DX A R I i 3 BB il 26 21, B o
THE R E, BT il 2 U E T AR R SR,
T HE o Bf R kil 8V 5%, FHF 8 R

2.3 HE #¢&

R 7R Ey bR 22 19 il 21240, K P 10 ~ 20 min, £, P
BREEWGK G, R E W, A AP eI R
(4 ~6 wm) , T 40 ~45 CoKH P W T E3 A I,
1E 60 ~65 CIEIRAE ML F 15 ~ 30 min, #4T HE JL {4,
TE SR T A TR B A A
2.4 KR fF P TNF-a IL-6 KTl &

Fie B8 ELISA 3207 G0 T 5 B ARkl o
2.5 KAMLLEF NF-kB p65 & & |

Fi B8 BCA B A v B I 2 1t 7 6 1 O 5 1 B 0 2
AW MR&E A S ' AR 10% SDS-PAGE &
i b, BLYk 4 B IS R BN E] PVDF B I %% EL4F () PVDF
JEE A 10% RS A4 W5 2= 8B A1 2 b, B TBST B s
A—PiR B 4 CIEE o, TBST B 5 A — ¥t
TR, SRR LI E 2 h, SRJG FML2F A6 w6
FERE B3 RN 30 s ~2 min J5 #E(T B ERAE 15 8] B IR
o B R AR5 SR Image-Pro Plus 6. 0 3K 4 X} 2547
HATIEHE AT,

2.6 %itFEiE

I GraphPad Prism 5. 0 #{4F 347 8506 40 8 , A 21
Gt =3, R ER A xes FoR A R 7 225
M7 (One-way ANOVA) #4740 8] 2 1 2% K56, P<0. 05
RESAGITFE L,
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3.1 KRAM AHEA

AR5 fili 28 it 58 28 5 il 2R 8 (mg/g) = il o A
(mg) /AT (g) 131 AR RE, 48R ExR, 5
23 A0 BRZEL AR L, 7R 4 BRUIE 28 804 i ( P<0. 05) 5 4%
5220 T PR 2 0 R S A R A A B i 2 AT A [
JETR R FL b R 3 v e 7R e R B 24 0 I S
R LEL 2 AT Gt L (P<0.05) . WA 1,

x1 6AXRRBILE

2059 i/ [/ (kg - d)] Jiti 250/ (mg/g)
25 K R - 3.74+0.34*
TERIZ - 5.99+0. 57
WL T AIG) H 2 0. 60 5.03x1.20
W 2 1.20 4.63+1.01*
U 3% 1o ) e 2.40 4.26+0.88 "
Bk 245 5% HR 21 0.03 4.69=0. 86"

T+ 5ETAA LLEL, P<0. 05

3.2 KEAMELHELEE I

KRN HE Je @250 anE 1 K2 Pos, = HX)
P K Bt 2] 2 45 ) 355 W 0 R, T 9ol e I 60 PN R
ULFE I SAE AN LI | S0 RE 58 B | A8 IR PN T 40 it
T s IR ZH R Bl i 28 2 PRI D WD S A il v BE 1] dd 3
JE JEA AR 7 , U SCUE A R AR A LA R 9
WA IR RYEANIRIE T AL AR, S
RULH LA, BHPE 24 %68 BB 20 R Bl il 20 206 728 1 L 0l 4%, R
PR 20 B IR 0 /D o BT 43 R 5 XU 3 45 28 K B 2
LUK B ek IR — 2 RSOOSR, HhXUE i
r R e 2 e X R AR Y

E R % i 7l 45 F . BH 250 B
1 KRIHALR HE F&t]F (x200)

F2 ARMARRETS

20 31 M/ [¢/(kg - d)] fili Z L (mg/ )
23 N R - 0.30+0. 45"
L RIEE| - 4.50+1.32
WUHE AR 2H 0. 60 2.30£0.45*
WLHE LA 1.20 1.40+0. 42"
XU 3 v ) i 2.40 0.90+0. 42 *
BE P 25 % HE 21 0.03 1.30+0.57 "

o« SR AT, P<0. 05

3.3 KR iF P TNF-a & IL-6 KTl &

523 (0 R4 He g, AR 4l R BRI ' TNF-o T11-6
K THE (P<0.05) s ST LR, 45 45 2540 TNF-a
1L-6 7KV 3547 AN R AR BE T I, e BH 1 25 % R 21 R X
Hrp AT IL-6 FIR/EH B (P<0.05) 1M FHPE
20 R A % WL 3 v ) i 2H BE R 9 TNF-o B9 7K F ( P<
0.05) , FAM:24 %5 BB 4 %F TNF-o  1L-6 19 F JH4E FH A T
WEE R ERlEZ ], &3,

x3 AEAARMFEH TNF-a & IL-6 KPHIW
251 i/ g/ (kg - d)]

TNF-o/(ng/mL)  IL-6/(ng/mL)

23 R 0.96+0.23 * 451.43+33.42*
FRLH - 1. 8420. 42 603. 29+63. 57
WCHEAR 4 0.6 1. 620.32 551. 56+50. 93
% P A 1.2 1.47+0.31 509. 57+49.92 *
XU i R A 2.4 1.24£0.25* 487. 14+44.15*
FAPEZG % BR 20 0.03 1.39+0. 23 496.28+45.72*

o SRIRYLHE, P<0. 05

3.4 KRR P BREAL NF-kB p65 & G K-F a9 T AL

Sz U IRAL OB SR AL R BRI L NF-kB p6s 7k
TR (P<0.05) 5 SRR LA | WUHE % 4% 59 e 211 40 i
FEAR TR AL NF-kB p65 7K F( P<0.05) , I 52— 15 it
AR 5 P 240 21 S R 2 Lo, R A NF-kB p65
K FRE(P<0.05) , RORA T 0B AR o) i 22 1]
W4,

F4 KRIELBEENL NF-B p65 HITFRIEEM L

25 /[ ¢/ (kg + d) ] BEERIL NF-kB p65/NF-kB p65S
23 G R - 0.16+0.05*
RETRIZ - 1. 07+0. 06
XUH AR 2 0. 60 0.43+0.05*
WLHE LA 1.20 0.1220.07*
XU 34 e ) ] 2.40 0.10£0.05*
BE P 2 %) i 21 0.03 0.21£0.12*

. = SR A, P<0. 05
4 Ttig

MP 51 % [ it R e Ao 5 ims ,  UL T L 75 D 4F,
e PR R FH o] 7 8 2% A5 K30 R S PAE RARr . B
LRI, B 45 2 R AR 4 8L MPP R LIy 2wk bisf 1) 0 £ e
RIS R, T A 2R A, MP (T 24 1 5%
WA SR | S Bl BT AR R AR YT BORBOR 22
M 25iR YT MPP HAT 2980 G 18 15 A Bn A A A9 RF 1L
DAL R VY R 25 53R 97 DA i PR TR T MPP 4RI 17 10 R g

MPP 7P & J& T Wik A4 , 1677 I 10 DL £
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