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Effect of Huayu Zhitong Plaster on inflammatory response in rats with
acute soft tissue injury by regulating IL-6/STAT3 signal pathway

WANG Shi., HU Lizhi, ZUO Zi, WANG Min. NIE Xiaoping
(Department of Pharmacy, The Second Af filiated Hospital of Hunan University of Traditional Chinese Medicine , Changsha 410005, China)

[Abstract] Objective To investigate the effect of Huayu Zhitong Plaster on inflammatory response in rats with a-
cute soft tissue injury (ASTI) by regulating the interleukin-6 (IL-6)/signal transducer and activator of transcription 3
(STAT3) signal pathway. Methods SPF grade SD rats were randomly grouped into control group, model group, low,
medium and high dose Huayu Zhitong plaster groups, and Goupigao group. ASTI animal model was established by me-
chanical impact contusion method. After successful modeling, each group applied corresponding drugs once a day for 8
hours each time for 7 days. The rats were scored with ASTI damage; the hemorheology indexes were measured by hemo-
rheology detector; the pathological changes of muscle tissue at the injured site were observed by hematoxylin and eosin
(HE) staining; enzyme-linked immunosorbent assay (ELISA) was applied to detect the levels of interleukin (IL)-6, 1L~
B and tumor necrosis factor-a (TNF-a) in the muscle tissue of the injured rats in each group; the expression of 1L-6 and
STAT3 mRNA in muscle tissue of the injured site was detected by real-time fluorescence quantitative PCR (qRT-PCR) ;

Western blot was applied to detect the expression of 1L-6/STAT3 signal pathway protein in the injured muscle tissue of
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rats. Results Compared with the control group, the soft tissue injury score, whole blood viscosity, plasma viscosity,

hematocrit, muscle histopathological score, the IL-6, IL-38, TNF-q levels, the IL-6 and STAT3 mRNA expression lev-

els, and the 11.-6 and p-STAT3/STATS3 protein expression levels in the model group were increased (P <<0.05); com-

pared with the model group, the soft tissue injury score, whole blood viscosity, plasma viscosity, hematocrit, muscle

histopathological score, the IL.-6, IL.-8, TNF-« levels, the IL.-6 and STAT3 mRNA expression levels, and the I1L.-6 and

p-STAT3/STATS3 protein expression levels in the low, medium and high dose Huayu Zhitong Plaster groups and the

Goupigao group were decreased (P <C0. 05); there was no obvious difference in the above indexes between the high dose

Huayu Zhitong Plaster groups and the Goupigao group (P >0. 05). Conclusion Huayu Zhitong Plaster may alleviate the

inflammatory reaction of ASTI rats by down-regulating 11.-6/STATS3 signal pathway.

[Key words] Huayu Zhitong Plaster; Interleukin-6/signal transduction and transcription activator 3; Acute soft tis-

sue injury; Inflammatory reaction
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Table 1 Comparison of soft tissue injury scores in rats of each group
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Table 2 Comparison of whole blood viscosity, plasma viscosity and hematocrit of rats in each group

4 [l % B (mPass)

215 T T =0 ML BE (mPass)  ZL4AMEAR(X1072)

X R 21 15.64+1.25 9.12+0. 96 5.03+0.41 1.03+0. 10 43.21+2.47
LA 2] 28. 64+2. 130 16.37+1. 059 7.96+0. 630 1.87+0.120 55.08+2. 690
AL 11 95 0 B AP 7 o 2 24.104+1. 8 13.14+1. 129 6.98+0. 522 1.58+0. 159 51.72+2. 132
AL 1k 95 0 B e 7 2 21.45+1.3 11. 63+1. 5.7340. 46¢ 1.3440. 1190 48.21+2.
AR 1k 95 T R s 7 a2 17.36+1.1 10. 31+0. 5. 1.16+0. 092040 44,52+ 2.
K A B 4 17.15+1. 06294 10. 28+0. 5. 1.18+0. 1020® 43.92+2. 15200

F 107. 103 69. 748 76. 296 42. 861

P <0.001 <0.001 <0.001 <0.001

T S XH IR A QP <<0. 05; SHEAA . @ P <<0. 055 5 058 L8 W 35 IR 0] 4k 2 HE . @ P <<0. 05 5 5 A% 1k i 85 P ik 4L L. @D P <<0. 05,



HERESF 2024 56 A % 36 5% 64 Med ] West China,June 2024, Vol. 36,No. 6 . 823 -

2.3 AR kIR W X K ERIL A ZH SV B S e X
WEAT R FRLEE 4 25 4 50 3% CHE D 38 55 5 5 0 R4 Lt 3 s
S 21 BRUIL IR A 295 B 2% 3F 43 38 Jin (P <<0. 05) 4 fill
21 A W 4 KR K | A2 PEIRFE L AT UL R i 4 1 4
2 AP I B s SRR A L AR Lk R O A
e e R ek 2 RURS 0 Rz 24 20 K BRUUL PR A 4 B
TEAFBEAR (F P <<0. 05) , B 5 A9 1k 9 W 77 39 1 T v

AR 1

fi e AR AL

JUUPA 2L 2450 3 0 AR A T % i o JULET A 25 2 i W 2
HEF s 10 B 5 o PRI A AL 5 b 5 AR Ak
i 5 e ) A2 2L 55 ORK ) 0 B R 24 21 K BUL P 2 2 B
VP2 TG T2 L (P>0.05) A58 1k 6 I
1o 70 A 2 S A A A R T S A B A L R A A
JE SR B A . UL 1.3 3,

s 40 B 4L

E 1 HE £eRNZZHXRIAARBGHERLG00X)

Figure 1 HE staining was used to observe the damage of muscle tissue in each group
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Table 3 Comparison of pathological scores of muscle tissue in rats of

each group

215 9 J 24 VT 43
X AL 0. 0040. 00
[ R 3.24+0. 369
AR 1 i W0 AV ) 4L 2.6140.272
AR 1 i W B ) 2 2.28+0. 3190
A 1 97 W0 7 o ) 2 1.72+0. 23000
G A 5 E 4R 1. 68+0. 21200

F 186. 009

P <0. 001

T 5 X IR He e . D P <<0. 05 5RERIA L4 . @ P <<0. 055 5 fL 3¢ 1k e
Ut 7 IR AR i 2H LG B, @ P << 0. 055 5 A 5% 1k W B P R i A L AR
@P<0.05,

2.4 AR Ak g 0GB X K ROIL A 4 4 TL-6, TL-B,
TNF-o /K150 550 B4 b A, 455 70 2 K UL A
A 16 IL-3. TNF-o 7K P Fh 5 (3 P <0.05); 5
BT L35 A L iR I TG L L s 70k 2 RORS 1 A
BB 254l R BN 41 4 rp 1L-6 . 1L-B, TNF-o 7K F &
IC(F P <<0. 05) £k 355 1k 988 W0 5 55 7] ik 2 5 K5 1 40 2
BHHRKBNAHL b 1L-6 1L, TNF-« KF2Z R T
Giit g E L (3 P>0.05), W4,

2.5 AEFE IR KR M AR A AP IL6 5
STAT3 mRNA FRikWsgm) 5 xF B4 48, #7041
KRR L 1L-6 5§ STAT3 mRNA RikKFF+
1 (P<<0. 05) ; S5 RIA] L3R, AR5 1k WS 4K v o v

*4 SHEARIAELA D IL-6.IL-p. TNF-a 7K F bb 8 (x £5,n=10)

Table 4 Comparison of 1L-6, IL-f and TNF-a levels in muscle tissue of rats in each group
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Figure 2 Western blot was used to detect the expression of IL-6. STAT3

and p-STAT3 protein in muscle tissue of each group
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Table 6 Comparison of IL-6., STAT3 and p-STAT3 protein expression in

muscle tissue of rats in each group
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