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Effect of Jianpi Yifei Prescription on p38 MAPK Protein and Inflammatory
Factors Expression in Spinal Cord of ALS hSOD1-G93A Transgenic Mice

PAN Xian-mei' , YANG Bi-ying’, DU Bao-xin’* , ZHENG Yu’, LI Hui-zhen'
(1. Guangzhou University of Chinese Medicine, Guangzhou 510006, China;
2. Guangdong Province Hospital of Chinese Medicine, Guangzhou 510006, China)

[ Abstract ] Objective; To investigate the effect of Jianpi Yifei prescription on p38 mitogen-activated
protein kinase ( p38 MAPK ) protein and inflammatory factors expression in hSOD1-G93A transgenic mice.
Method : Twenty-four SPF class 8 weeks old hSOD1-G93A transgenic mice were randomly divided into model
group, low concentration Jianpi Yifei prescription group (2.86 g-kg '), medium concentration Jianpi Yifei
prescription group (5.72 g-kg '), and high concentration Jianpi Yifei prescription group (11.44 g-kg™'), n = 6

in each group. 6 normal SPF class wild mice of 8 weeks old were selected as normal group. The mice in model
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group and normal group were given with normal saline, while different concentrations of Jianpi Yifei prescription
was given in the treatment groups once a day, for continuously 120 days. The activation of spinal cord microglia,
p38 MAPK and p-p38 MAPK protein fluorescence intensity karyoplasmic ratio were detected by immunofluorescence
(IF), and Western blot (WB) was used to detect the protein expression levels of p38 MAPK, p-p38 MAPK,
tumor necrosis factor-a (TNF-a) and cyclooxygenase-2 (COX-2). Result: As compared with normal group, the
activation number of microglia was increased significantly in model group and the low concentration Jianpi Yifei
prescription group (P <0.05, P <0.01); the fluorescence intensity karyoplasmic ratio of p38 MAPK and p-p38
MAPK was increased significantly (P <0.01). As compared with model group, the number of microglia activation
and the proportion of the total number was significantly reduced in the medium and high concentration Jianpi Yifei
prescription groups (P <0.01) ; and the fluorescence intensity karyoplasmic ratio of p38 MAPK and p-p38 MAPK
was significantly reduced (P < 0.01). As compared with normal group, the protein expression levels of
p38 MAPK, p-p38 MAPK, COX-2, and TNF-a were significantly increased in model group and the low
concentration Jianpi Yifei prescription group (P <0.05, P <0.01). As compared with model group, the protein
expression levels of p38 MAPK, p-p38 MAPK, COX-2, and TNF-a were significantly reduced in the high, medium
concentration Jianpi Yifei prescription groups (P < 0.01). Conclusion; Jianpi Yifei prescription may inhibit
p38 MAPK protein phosphorylation by mediating p38 MAPK pathway, and plays a neuroprotective role through

inhibiting the activation of microglia in a concentration-dependent manner and down-regulating the expression of

p38 MAPK protein and inflammatory factors.
[ Key words ]
mitogen-activated protein kinase ( p38 MAPK)
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FER/NVER 24 H, MERE A IR AL 18 ~22 g0 B
A K- A ) B 2 5 B W K, R B PCR 3
DR 348 7 vk % 2 I B o #5417 hSODT 848 JE A, & 4%
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F0.5 g, BA 0.5 g, HLEF 0.1 g, K HH 2 g,
B JCHE ORI 7Y, WA [ VLB R VL 24k A BR A F
(3t = 4 H & 1510012, 1510054, 1509064,
1509287, 1508108, 1509304, 1508145, 1510107,
1510049, 1509077, 1509083, 1506107, YPA21.0002,



24 B4 15 M)
2018 4E 8 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No. 15
Aug. ,2018

1510109) , #RIEIHRMN = EHR (YL T k) , 3%
MRS AN kg AR HA R ®ITHE LR, /DRSZ
(520 g KRBT ) = AHZ550 & x0.002 6, /)
BUIE i 7 i (2. 86,5.72,11. 44 g-kg ') fd I 25
Jiti 77 4

1.3 &£#F /MRl CD11b $T/4K (Santa Cruz 2\ &), it
5 5¢-20050) ; /N E p-p38 MAPK,p38 MAPK, TNF-«,
COX-2,B-NLah & F (B-actin) , T i 1 -3 - i Jid L 1
(GAPDH) # 3¢ [ H 4K (CST 2w, 41t 5 43 5l Ky
40928 ,8690S, 119488 ,4842S,8457S,51332S) ; £ it
R IR E A (lg) G-HRP (1 L 18 24 A, #it 5
BA1050) ;Cy3 #nic th E 4t/ Bl IgG, Alexa Fluor 488
Fric thFEHife 1gG, BCA 2 H vk BRI E ol & (=
RAWHEH ARG RN A, #5555 A0521, A0423,
P0010) ; & 52 ¥ (A + B) ( Millipore 23 &), #it 5
WBKLS0100) ,

1.4 {Y#%  CMI1860 R yK i b) A Ml ({8 [ Leica 23
#]) ;MDF-U32V #I - 80 °C yk4fi ( H A Sanyo /A H)) ;
SZ61 Y BB I Mot 2% il 5 ( H 4 Olympus S5 T
A iR 254 ) 55804 R A A VR 50 ML (72 E Eppendorf
2y ) ) 5 Victor X5 7 2 D) REREAR AL ( 35 [F Perkin Elme
/AF]) s Mini-PROTEAN Tetra % B 3k {% , Mini Trans-
Blot %% 4%, ChemiDoc™ Touch Imaging System %!
2 kIR Z 88 (35 [ Bio-Rad A +]) .

2 FiE

2.1 FW4rd M ab B 24 1 hSOD1-G93A 5 FH:[H
INRIEFENLEC T 50 4 4, Rl 6 H BIRE R4 | fid
[ 25 i 77 (2. 86,5.72,11.44 g-kg™ ') 40, 755 8 JA
5 %) 3 3 Y A AN R 6 O IE R 2, R AL ZH AN
TEH AT A AR K, 25 AT A TR R A A I T
HHES 1R, 4120 d,

2.2 ARAHUM 5 RIS bR

2.2.1  HPEEYOLE (IF) K /N BUE 48 CD11b,
p38 MAPK ,p-p38 MAPK ik & KIM/NE 10%
TKAG AR 5, 4% 1) Z2 58 H o0 IEEE 7 20 min,
Fr/N B4 B (s 6 A0 30 J5 B RS, IR T 15%
30% PEME WA 24 h HEAT AR EE B K . OB M Bt
HAEH OCT AL, & T - 80 C vk 4 45 1., & it i
SEY) IR S 10 pm, BT R W 1) 22 5 406t =0 12 By
R b, BERR $h 22 vl (PBS) w1 |5 3 L E
EPAEE A1 h A —$t(1:200)4 C it ;s I H
2 —$t,PBS Pk ;i i =40 (1:500)37 ChECIEF
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2.2.2 HEHEHBEEETEE (Western blot) £ ] /N FUA
B% p38 MAPK, p-p38 MAPK, COX-2, TNF-o % [ %
Ik BRI/ 10% 7K 4 SR R B RR I, Ab At IS
BB O BEA B, VBT R F S S BF R AR,
AR, LR B 100 mg i A 2L W 500 L,
P03 2 L B0 BT W, BCA I 5 B MR, R 4
FLE RN 40 we, A 10% + ke R R R -B
975 Tk i 58 Je ( SDS-PAGE ) H e UK, 58 LIS K 6 e &
T T LKA R R B KRR G () PVDF BEECH
5% B PP B 60 min, Y B AL, AR R R
F—$HL (1:1000)4 Cad&, WHMAZI
(1:2000) & 90 min, 7 PVDF J& I fim A & &
ECL % 5 W, JHl Image Lab 5 5% 1% JF 347 5048
G307

2.3 GiibsJrik ORH SPSS 21,0 Giitf“# ki ik
TP R » £ s 2o, 241 L H R
R ESN CH LA k5, P <0.05 hERA
Gt Fm L,

3 #R

3.1 % hSODI1-GO3A %% Jk [k /N FLF i /1M 1z o 40 ity
AL B 5 0E B 4 e, AR R A felt I 25 i
2.86 g-kg ™ 41/INEE T4 i L A SR [ R BE b K
200 it 5 A 8 R AR S, A0 M S B0 £ (P < 0,05,
P<0.01), 5 B A 20 b A, fi I 25 W 7 5,72,
11. 44 g-kg ™" 2H /INBE 5 400 I 3005 5 B e o5 BB e
FEAR(P <0.01) L& 1,8 1,

F®1 EESMBAFNERBEFRNERAEBITHOTZM(x 5,
n=6)

Table 1 Effect of Jianpi Yifei prescription on activated microglia
count(x £s5,n=6)
415 bk s i‘l /{\ e % r.T. R /)N 8 5
/g kg ™! il UN A B B %
EH - 0.50 +0. 548 0.53 £0. 615
A - 17.67 1. 0332 19.35 £2.058%
{25 It 2.86 15.50 0. 837" 17.26 =0. 116"
5.72 11.67 £1.751%  12.83 1. 528"
11.44 9.00 = 1.265% 9.86 +1.621%

HE:SIEWAHLEY P <0.05,7P<0.01; 5H A4 HE P <
0.01(F2~4Td),

3.2 %I hSOD1-G93A # 3t 4 /N Bl p38 MAPK,

p-p38 MAPKZK LAY 5 1 4 L #, BEAL A |

fa 9 25 i 7 2. 86 g-kg ™' 41 p38 MAPK,p-p38 MAPK

YOI L T & (P <0.01) SR BRI |
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A BRI B ~ D AR R I (2. 86,5.72,11. 44 g-kg ™' ) 4L B IEF AL (1 2,3 )

1 fE R as Bl 75 3/ B BOE BN B B R A B9 I (IF, x 400)

Fig.1 Effect of Jianpi Yifei prescription on expression of activated microglia( IF, x400)

NS )7 2. 86 g-kg AR R ., SRR
Y1 He B, fd K M 5 5.72,11.44 g - kg™ 4] p38
MAPK, p-p38 MAPKZE G5 B 4% H Lb i E FEAIR (P <
0.01) 45 R 25 i J7 5.72,11. 44 g-kg ' 2H ¥ %
B REAL, W3R 2,k 2,3,

3.3 %} hSOD1-G93A % 3L [ /N U4 86 p38 MAPK,
p-p38 MAPK & [ RiA5 M 5 1E % 4 i, # A
2 Mk B 25 il )7 2.86 g kg ' 4 p38 MAPK, p-p38
MAPK % [1#£ X B 7E (P <0.05,P<0.01), 5
PR AL He A, (T 25 5 5. 72,11. 44 g-kg ™' 4 p38
MAPK , p-p38 MAPK 7 [ %1k I Z AL (P <0.01),
AT UL A 9 5 Jd 7 4 T hSOD1-G93 A %% JE Kl /IN L,
p38 MAPK, p-p38 MAPK & [ 5% ik Fifi ] 24 77 & A 28
T R B, WK 3K 4,

F2 REFHMA /AR p38 MAPK, p-p38 MAPK 3% ¢ 38 Y%
LRSI (x +5,n=6)
Table 2 Effect of Jianpi Yifei prescription on p38 MAPK and p-p38

MAPK fluorescence intensity karyoplasmic ratio(x +s,n=6) %
415 & ] p38 %j‘t%ﬁﬁﬁ@ p-p38 %;‘c
/g-kg” (3454 5L A RH L
EH - 20.42 +5.10 32.06 +13.22
T Y - 138. 92 +3. 497 223.61 +62.28%
fee N1 25 ik 0 2.86 138. 42 +2.09% 208. 43 +40. 617
5.72 121.18 +5.95% 158. 82 +65. 85%
11.44 120. 58 +5.59% 120. 37 +36.27%

3.4 X} hSODI-G93A #EFEH /N LA COX-2, TNF-
EASESNITE AUNECRN & e i SN G R

B2 fEREEAJs Xt/ p38 MAPK % B 78 40 B o 3R A M 82 I (1F, x 400)
Fig.2 Effect of Jianpi Yifei prescription on expression of p38 MAPK protein in cells( IF, x400)
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p-p38 MAPK
Merge

3 EREERAT A X /NR p-p38 MAPK E A E MR

*3 (A X/ R % 88 p38 MAPK, p-p38 MAPK EH Ri%
Mo (x+s,n=6)
Table 3

\\\

Effect of Jianpi Yifei prescription on expression of p38
MAPK and p-p38 MAPK protein in spinal cord of mouse (x + s,
n=6)

0 (1F, x400)
Fig.3 Effect of Jianpi Yifei prescription on expression of p-p38 MAPK protein in cells(IF, x400)

F4 RIMHEM A XNRE S
n=6)

COX-2,TNF-a RiZM M (x =,

Table 4 Effect of Jianpi Yifei prescription on expression of COX-2,

TNF-a in spinal cord of mouse(x +s5,n=6)

15 ) p38 MAPK p-p38 MAPK
/g kg ™! /GAPDH /GAPDH
E# - 0.87 +0. 57 0.32 0. 19
LA - 3.85+0.27% 1.58 +0.29%
et B 5 il 5 11. 44 1.39 £0.52% 0.56 +0. 40%
5.72 1.92 +0. 68% 0.77 0. 43%
2.86 2.57 +0.31% 1.13 +0.32"

F) 5 _ -
415 I 4 COX-2 TNF-a
/g~kg’l /B-actin /B-actin
IEw - 0.14 £0. 12 0.31+0.28
15 Y - 2.05 0. 09% 1.35 £0.49%
{5 fili )7 11.44 0.63 £0.17% 0.39 £0.32%
5.72 1.25 0. 28% 0.53 £0.37%
2.86 1.86 £0. 117 0.78 £0.32

o R

Gari M A ;7 >:

A B C D E
TEH B ~D. g zs i) (11.44,5.72,2.86 g-kg ') 4 ; E. fi
A (5 [
B4 EEmmAERNMNREEE
oY= 3
Fig. 4  Electrophoresis of expression of p38 MAPK and p-p38

#% p38 MAPK,p-p38 MAPK EH %K

MAPK protein in mouse spinal cord of different groups

J72.86 g-kg "4 COX2 AKX B F & (P <
0.05,P<0.01),BiBI 4] TNF-o & 1 £ LB EF 5
(P<0.01), 58BIAZH A L, fd M5 %5 Ml 7 5. 72,
11.44 g-kg ' 41 COX-2, TNF-a % [ % ik i 2 B[k
(P <0.01), WJ WL {e M 25 Bt 77 /€ 1 T hSOD1-G93A
FEHE/NEL, COX -2, TNF-o 25 [ 3% 3k Fifi 25 ) 39 o 36
UM A, WL 4L 5

g S e R .

A B C D E

Bs5 EmEmAaERNRESE COX-2,TNF-o EARIEBEK
Fig.5 Electrophoresis of expression of COX-2 and TNF-a protein

in mouse spinal cord of different groups
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Hig) s A MR A T 507 ) #h i, b
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7N I 200 B % A48 £ S o R B 25 2R 8 46 0 R
AR, L ALS L HLd 2 — o /MK 5 40 23
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[ 5 2 38, 400 i 2 A L L A i, HL i i R R
T8 1 2 M IR, 4 TNF-a, COX -2 45 % 35 bl 25 48 i
YEH, S8 b 2 e A8 HE MFE T . McGeer 455 1E
ALS B 3 % 86 h & LS 00 /0N I R 40 B 4 2k
Boillee %5 % W1 i 4k /) ¢ 5 240 i fry SOD1 R 8 12
B BT . CD11b g /IN B 5 40 i 375 A 1 4% 35
IS8 45 SRR %, 6 o DR /0N B 4% 2L /0N Jie J55 200 i s 3R
R [ 8, 4 0 5 Ak R A A, 5 IE L 1L
B AT LH I 55 T 2. 86 - kg 4L/ R 41 M
WO RO R L, SR A LA (R 25 A 5. 72,
11,44 g-kg ™" 4 /NI TR 400 3500005 6 J% O o b 2 L 4
WO/ o % R e W T i R /N U B o A T D
G240 L 2o 3 A B 5 D G R 25 T R vk R AR
A 0 o /1 e 5 40 5% A 4 A

p38 MAPK fE# EUR S T FAM RN, M4
{2 96 A7 TNF-a, COX-2 %513 3001 T, 3% 9% & A R
b, e & ff p38 MAPK“T ¥R 4544 " Thr-Gly-Tyr | £
Thr F1 Tyr XL 5 B 2 4k, p38 MAPK % 300 , Bt %
% T TR F A i B R 57 ) 4R B A , 7 A% A TR 4 R
S DR SR TR, T S R R, R AF 28
RAE T BL. A B E B, IE W 4 BB BE
p38 MAPK,p-p38 MAPK K [ 3 8 £k FE 4 g 5 v
LB O R B R K D, $ R IE W 41 p38 MAPK,
p-p38 MAPKZE [ 1 56 B P2 BE IR T V4 7 20 /0N U
BRI A R A %, 5 1E 4 s R A
Tl N 25 7 2. 86 g+ kg ™ 4 LR I A% KK L W] B It
B SRR R R 2SIy 5. 72,11.44 g-kg !
IR A L BT e . oS SRR,
R 25 il 5 LA e JEE 4G B v 400 ) p38 MAPK, p-p38
MAPK & IR HER% o 4R 11 5% S J2 B 4% SR 42, i
T35 Bl 7 5 vk B MR OB PE R 9E p38 MAPK, p-p38
MAPK,TNF-o, COX-2 25 H H)F 5, £ W p38 MAPK
3 % V8 722 TNF -, COX -2 48 4E P T 33K

AT BT 5 % B /N B IR 400 i 3 Ak 184 5 5 p38
MAPK i B AH 56 , # 7K 2 68 i3 3% MAPK {5 5 i
SER AT BT /N B 5 40 ML TNF -, COX2 235
T IR 2 il 28 4 0 B RE 2 L AR BT 5 v gl MR 2
7 AV FEE M50 00 450 /0 e 5 200 L 610 3k 3 9 48
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