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chemotherapy-induced peripheral neuropathy (CIPN) mice caused by cisplatin based on mitogen-activated
protein kinase (MAPK) signaling pathway. Method: A total of 40 female KM mice were randomized into blank
group (distilled water, ig), model group (distilled water, ig), Fuzi Lizhongwan group (3.5 g-kg', ig), and
aspirin group (0.026 g-kg', ig). Cisplatin (3 mg-kg', ip, 5 days) was used to induce CIPN in mice.
Administration began while modeling and lasted 12 days. The general conditions and behaviors of mice were
observed. After the last administration, samples were collected. Pathological changes of the soles were observed
based on hematoxylin-eosin (HE) staining. Biochemical assay was employed to determine the levels of serum
superoxide dismutase (SOD) , hydrogen peroxide (H,0,), malondialdehyde (MDA ), and nitric oxide (NO),
enzyme-linked immunosorbent assay (ELISA) the content of interleukin-6 (IL-6) , interleukin-18 (IL-18) ,
tumor necrosis factor-a (TNF-a), and glutathione peroxidase-3 (GPX-3) in kidney tissue, and Western blotting
the expression of extracellular signal-regulated kinasel/2 (ERK1/2), phosphorylated-ERK1/2 (p-ERK1/2), p38
MAPK, and phosphorylated-p38 MAPK (p-p38 MAPK) in kidney tissue. Result: Compared with the blank
group, model group demonstrated obvious pathological damage on the soles, hyperkeratosis of the epidermis
with a basketweave pattern, atrophy of stratum spinosum, reduction of cells, and intracellular edema. Compared
with the model group, Fuzi Lizhongwan significantly alleviated the pathological damage of the skin tissue of the
soles. The model group showed lower body weight, mechanical pain threshold, thermal pain threshold (P<
0.01), and SOD activity (P<0.05), higher content of H,0,, MDA, and NO (P<0.01), and higher expression of
IL-6, 1IL-18, and TNF-«a (P<0.01) than the blank group. Fuzi Lizhongwan group demonstrated higher body
weight, mechanical pain threshold, thermal pain threshold (P<0.01) , and SOD activity (P<0.05) , lower
content of H,0,, MDA, and NO (P<0.05), and lower expression of IL-6, IL-18, and TNF-a (P<0.01) than the
model group. The expression of ERK1/2, p-ERK1/2, p38 MAPK, and p-p38 MAPK increased significantly (P<
0.01) in the model group compared with that in the blank group, while the expression decreased significantly
(P<0.01) in the Fuzi Lizhongwan group compared with that in the model group. Conclusion: Fuzi Lizhongwan
can relieve the neurological injury of cisplatin-induced CIPN mice and increase the pain threshold of mice,
possibly by regulating the MAPK signaling pathway and inhibiting inflammatory response and oxidative stress.
[Keywords] Fuzi Lizhongwan; cisplatin; chemotherapy-induced peripheral neuropathy (CIPN) ;

mitogen-activated protein kinase (MAPK) signaling pathway; anti-inflammation; oxidative stress
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F1 MFEAANCIPNEE/NRERENZI (X+5,2=10)
Table 1 Effect of Fuzi Lizhongwan on body weight of CIPN model mice (Xx+s5,7=10)
/g
41571 Fl /g k!
EAIDN H2KR H4KR EXPN H8KR H10 K H12K
EH 21.86+1.82  22.70+1.92 23.73+1.68 24.34+0.26 25.54+3.15 26.82+3.28 27.29+3.28
LR 21.51£1.23  20.43£0.79%  19.21£0.95%  18.26+0.81”  17.42+1.14°  17.68+1.26”  18.20£1.12%
B 2 AL 3.5 21.69+1.25  21.32+1.02Y  20.47+0.78Y  19.68+0.45Y  18.70+0.49"  19.32+0.83"  20.02£1.19%
o] ] DL A 0.026 21.64+1.38  20.59+1.02 19.57+1.00 18.53+0.87 17.81+0.89 18.43+0.79 19.04+0.59

T 5 IEH 4L VP<0.05,2P<0.01; 5155 4 L4 > P<0.05,% P<0.01( % 2~6 i) .
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L5002 F R B B R L AL 0N BROPL AR G B (L
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F2 MFEAII CIPNEE/NBRVARERENIME (3£5,7=10)

Table 2 Effect of Fuzi Lizhongwan on threshold of mechanical

pain in CIPN model mice (x+s5,n=10)

20 9 Fl /g kg B
EH 908.70+180.57
iR 547.92+95.46%
B~ 2 AL 3.5 721.01+150.70%
B ] DC AR 0.026 750.86+160.11%

3.4 X CIPN AN AR A R 2 m 5 1EH 4
oA, B ZH /N BRAFS 5 R, 4 10 K O 1B (H b 35 1%
iR (P<0.01) ; SEEI A L4, M T3 h L5 S K,
555 10 K HA A 3 TR (P<0.01), WL 3.

3.5 X% CIPN AR/ R A b mysgm 5 IE®
4, BEARLZH SOD i 1 B i B Ik (P<0.05) ,H,0,,
MDA, NO i ¥ i % Jh &5 (P<0.01) ; 5884 L 5%,
B} 7 B L 4H BB 4% BH 2 4% 5= SOD 7% 71 (P<0.05)
.4.

F3 WFEHAAN CIPNRE/NRAFHEHERNRM (f£5,72=10)
Table 3
CIPN model mice (x+s,n=10)

Effect of Fuzi Lizhongwan on heat pain threshold in

iz 51 H AR (/s

i lekgt goR Hsx 10K
EH 44.67£8.70 50.40+11.07 49.90+7.94
LR 43.75+9.83  21.00+8.88%  25.20+5.69”
fFEEPAL 3.5 44.56+10.35 32.27+10.66% 37.20+5.43"
o] ] DG AR 0.026  44.67£8.27 46.17+£8.09"  47.60+4.93

B 5 A% H,0,, MDA 1 NO 3 74 (P<0.05) , 22 %A
G % 8 . W4,

3.6 X CIPN 28/ [ 53 e Jik 41 2 31728 16 1
S IE R AL/ B R 5 AR IE R, AN A HE 3 )
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B JR s B 0 B 0, AR Ak ik R 3R R B I AR A5 4
R JZ W/ R 2 A A HE 5 AL B
20 P K 5 R A B g BT B R AL/ B2
TR B R A 2 B A W AR . LT 1,

3.7 % CIPN £ AU/ B 4 21 24 9% 1L-6, IL-18,
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F4 MFEHAI CIPNEE/NR @7 SOD,H,0,,MDA,NO K FHEIE (f+s,n=10)
Table 4 Effect of Fuzi Lizhongwan on serum SOD, H,0,, MDA and NO levels in CIPN model mice (x=s,7=10)
20 51 Hl /g kg SOD/U-mL"'! H,0,/mmol-L" MDA/pmol-L" NO/pwmol- L'

EH 206.79+28.71 160.78+16.82 10.87+1.40 109.29+4.45

LAY 181.01+12.20" 188.92+12.86% 13.08+1.15% 121.70+7.52%

B 2 e L 3.5 198.20+16.13% 169.93+15.06% 11.64+0.56> 108.95+10.97%

Fi] ] G 0.026 204.10+14.52Y 178.18+24.75 11.57+0.57 120.15+4.07

AL IEH B, BRI BT B AL DL BT ] DR (P 2 1A )

1 MFEARIN CIPNERNREEMEFARRETLHH
fig (HE, x400)

Fig. 1 Effect of Fuzi Lizhongwan on pathological changes of skin
of feet of CIPN model mice (HE, x400)

IL-6,IL-18, TNF-a 7K °F & # 7} /5 (P<0.01) , GPX-3
IKOFA BRI R B 5B A L A, B B P L4
# W% % 1L-6, IL-18, TNF-a /K F (P<0.01) , T} &
GPX-37KF. Wks,

3.8 X} CIPN #% A /N §L B WE 4 21 ERK1/2,
p-ERK1/2,p38 MAPK,p-p38 MAPK % 1 # ik /KF
BYSE 5 IR A e, LAY 24H ERK1/2, p-ERK1/2,
p38 MAPK, p-p38 MAPK # 1% ik /K ¥ i & Tt 5
(P<0.01); 5HE A2 [b e, By 31 b AL 4 ERK1/2,
p-ERK1/2, p38 MAPK, p-p38 MAPK 1) % [ % ik /K
8RR (P<0.01), WLEI2,% 6,

ERK1/2 -- - - 42 kDa
p-ERK1/2 - . - - 42 kDa
"
N e e

A B C D

B2 &A/MNRSHEAESLF ERKL/2,p-ERK1/2,p38 MAPK, p-p38
MAPK & HRIEHB K

Fig. 2 Electrophoresis of ERK1/2, p-ERK1/2, p38 MAPK and
p-p38 MAPK protein expression in kidney tissue of each group

mice

£5 MFEPA CIPNBE/NR S AL 5% IL-6,IL-18, TNF-o, GPX-3 K FE MBI (x+5,n=10)
Table 5 Effect of Fuzi Lizhongwan on expression of IL-6, IL-18, TNF-a, GPX-3 in kidney homogenate of CIPN model mice (x+s,n=10)

4190 Fl 4 /g kg IL-6/ng-L"! IL-1B8/ng-L" TNF-a/ng-L! GPX-3/pug-L"
EH 119.69+18.15 199.34+50.28 127.91£17.00 12.29+4.95
LR 207.75+£26.23% 294.31+47.01% 164.91£14.61% 9.46+1.91
[ 7 2 AL 3.5 132.54+£22.36% 205.48+41.69Y 129.56+18.92% 12.17+3.71
il ] DE bR 0.026 151.71£22.93% 215.82+47.47Y 124.30+17.81% 10.32+2.57

K6 MFEBAI CIPNEE/NR S AL P ERK1/2,p-ERK1/2,p38 MAPK ,p-p38 MAPK BB R AKEMIN (x+s,n=5)
Table 6 Effect of Fuzi Lizhongwan on expression levels of ERK1/2, p-ERK1/2, p38 MAPK and p-p38 MAPK proteins in kidney tissue of

CIPN model mice (Xx+s5,n=5)

4151 Fl /g k! ERK1/2/GAPDH p38 MAPK/GAPDH  p-ERK1/2/GAPDH  p-p38 MAPK/GAPDH
EH 0.73+0.19 0.81+0.11 0.56+0.14 0.51+0.09
LAY 1.05+0.19% 1.36+0.147 0.97+0.11% 0.90+0.17%
=7 2 AL 3.5 0.76+0.11% 0.89+0.12% 0.70+0.12% 0.66+0.10"
o] ] G B 0.026 0.92+0.23 0.91+0.12% 0.83+0.12 0.82+0.12

« 5.
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