FEANEESH 20264£8H AKX H w5 %L Drugs & Clinic Vol. 41 No. 8 August 2026 2195 -

JEAE AT MEK/ERK {5 S 1B 8 R AUAT F ST BRI A 1E B
1kl

M H 1l Z@L?, RJKR3, KERS3, FHEHE”
I M HELG KRB EHER, T T8 214071

2. WLF KRR, L% o 214122

3. mARLZNERARAR, LI 75H 215009

7 OE: BRI RO AT HOR IR B RR B R IR SR ThAk. JUME T R 2 R R R LE QA (MEK) /
A AMA T 8 B (BRKO (5 5 BRI M. 555 K SD KREENL S A IR, BRI, 22 FORAR AL TR (0.634
1.89 g/kg) H. L AKRAEFRE. FIRBESURE; TR - 40 (HE) Bl kR FIRIRE S E A8 b ; 8T ELISA
PASI R R R R RS (TSH) « I =R IR E B (FT3) . B HUIRARE (fT4) /KT, TUNEL et 052K i i
RIREH LA JE T 1B DL;  Western blotting & G 2SS R NIRRT ABSSH D B 4UM0MII&-2 (Bel-2) + Bel-2 A%
XA (Bax) ML MEK/ERK 155 @B A FIREIE L. &R SHAHME, HEA (0.63. 1.89 gke) ARG E B3
FR(% (P<<0.001); JHEIHAL 1.89 g/kg 2H VIR RAHNS BT B FFK (P<<0.001). SRS, HAIM (0.63. 1.89 ghkg) 4
KRLE TSH /K83 FAE, & T3, T4 /KT EBEAE (P<0.001). JHHHL 1.89 g/kg 2K B IR AR i v i i 2
EXE0, AR A SOEARR S AR T . SEERAAE, WM 1.89 g/ke 4 Bax. Bax/Bel-2 & HRIA &N,
Bel-2 B ARIKREEHFE (P<0.01. 0.001). SHEAAIMLL, FHMAL 0.63. 1.89 gk 41 p-ERK/ERK Fll p-MEK/MEK 1% [
FIEBFERIT (P<0.01. 0.001). Z5it  WELALHEINH] MEK/ERK GBS, TR TR AR, 1R FOR g T,
NI R FE IR IT 45T M ORI O, B &R IT.

FBEIR): THEORL; SETTPEHCIRARAT AURRE T ANARAMATT R (M 2R A ORI R SR
SR R AR B 4HMESE-2; Bel-2 AHE X EEA

FESHES: R286.7 NHRFRERE: A NERS: 1674 - 5515(2026)08 - 2195 - 08

DOI: 10.7501/j.issn.1674-5515.2026.08.003

Mechanism of Xiaozheng Pills in regulating MEK/ERK signaling pathway and
apoptosis intervention in nodular goiter

CHEN Qi'!, WU Yufan?, ZHAO Xiaoqing’, ZHANG Yayun?®, HU Minmin'

1. Department of Pharmacy, Wuxi Affiliated Hospital of Nanjing University of Chinese Medicine, Wuxi 214071, China
2. Wuxi School of Medicine, Jiangnan University, Wuxi 214122, China

3. Leiyunshang Pharmaceutical Group Co., Ltd., Suzhou 215009, China

Abstract: Objective To explore the effects of Xiaozheng Pills on thyroid tissue structure, function, cell apoptosis and MEK/ERK
signaling pathway in a rat model of nodular goiter. Methods SD rats were randomly divided into the control group, the model group,
the levothyroxine sodium group, and the Xiaozheng Pills (0.63 and 1.89 g/kg) groups. The body weight and thyroid tissue weight of
the rats were recorded, HE staining was used to observe the pathological changes of the rat thyroid tissue, the levels of serum TSH, fT,
and fT4 in the rat serum were detected by ELISA. TUNEL staining was used to observe the apoptosis of thyroid tissue cells in the rats;
Western blotting and immunohistochemical methods were used to observe the expression of apoptosis-related proteins Bcl-2, Bax
protein, and MEK/ERK signaling pathway proteins in the rat thyroid tissue. Results Compared with the model group, the thyroid
mass in the Xiaozheng Pills (0.63 and 1.89 g/kg) groups was significantly reduced (P < 0.001); the relative thyroid mass in the 1.89
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g/kg Xiaozheng Pills group was also significantly reduced (P < 0.001). Compared with the model group, the serum TSH levels in the
Xiaozheng Pills (0.63 and 1.89 g/kg) groups were significantly decreased, while the serum levels of fT3 and fT4 were significantly
increased (P <0.001). In the Xiaozheng Pills 1.89 g/kg group, the amount of gel in the thyroid follicular cavities significantly increased,
and the infiltration of inflammatory cells in the interstitial area was significantly improved. Compared with the model group, the Bax
and Bax/Bcl-2 protein expressions in the Xiaozheng Pills 1.89 g/kg group significantly increased, while the Bcl-2 protein expression
significantly decreased (P < 0.01, 0.001). Compared with the model group, the protein expressions of p-ERK/ERK and p-MEK/MEK
in the Xiaozheng Pills 0.63 and 1.89 g/kg groups were significantly decreased (P < 0.01, 0.001). Conclusion Xiaozheng Pills can
inhibit the MEK/ERK pathway, regulate the expression of apoptosis-related proteins, promote thyroid cell apoptosis, and thereby exert
a therapeutic effect on nodular goiter, with good safety.

Key words: Xiaozheng Pills; nodular goiter; apoptosis; extracellular regulated protein kinase; mitogen-activated protein kinase;

thyroid stimulating hormone; free triiodothyronine; free thyroxine; B-cell lymphoma-2; Bcl-2 associated X protein
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Fig. 4 Effect of Xiaozheng Pills on histopathological changes in thyroid tissue of rats (HE staining, x20)
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Fig. 5 Effect of Xiaozheng Pills on thyroid tissue apoptosis of rats (TUNEL staining, x40)
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Fig. 6 Effect of Xiaozheng Pills on the expression of apoptosis proteins Bax and Bcl-2 in thyroid tissue of rat ( xts,n=3)
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Fig. 7 Effect of Xiaozheng Pills on the expression of apoptosis protein Bax and Bcl-2 in thyroid tissue of rats
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Fig. 8 Effect of Xiaozheng Pills on MEK/ERK signaling pathway protein expression in thyroid tissue of rats ( xts,n=3)
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