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Matrine inhibits the occurrence and development of human papilloma virus-positive
cervical cancer by HMGB1/RAGE signaling pathway
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Abstract Objective To investigate the effects of matrine on the occurrence and development of human papilloma virus (HPV) -
positive cervical cancer via regulation of the HMGB1/RAGE signaling pathway. Methods Hel.a cells were randomly divided into
control ,matrine, pc-HMGB1, pc-NC, and matrine+pc-HMGB1 groups. CCK-8 and flow cytometry were used to detect cell viability
and apoptosis. Transwell and cell scratch assays were performed to assess cell invasion and matrine expression,respectively. Three-di-
mensional in vitro cultures were used to detect vascular mimicry (VM) in cells. Western blotting was used to detect the expression of
HMGB1/RAGE signaling pathway proteins in the cells. We constructed HeLa xenograft nude mice and examined the effects of matrine
on tumor growth, angiogenesis,and the expression of HMGB1/RAGE signaling pathway proteins. Results The cell viability, invasion
number, matrine rate,lumen formation number, HMGB1 and RAGE protein expression in the matrine group were lower than those in the
control group,and the apoptosis rate was increased (P < 0.05) . The trend of changes in various indicators in the pc-HMGB1 group was
the opposite of that in the matrine group ; the nude mouse experiment further confirmed matrine’s inhibitory effect on the occurrence and
development of cervical cancer cells. Pc-HMGBI1 reversed the inhibitory effect of mairine on the occurrence and development of cervical
cancer cells. Conclusion Matrine inhibits the development and progression of HPV-positive cervical cancer by blocking HMGB1/
RAGE signaling pathway.
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Fig.1 Effect of different matrine concentrations on cell viability
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A, control group; B, matrine group; C, pe-HMGB1 group; D, pe-NC group; E, matrine+pe-HMGB1 group.
E2 mApaAREN & AMMEET
Fig.2 Flow cytometry assay for detecting cell apoptosis in each group

A, control group; B, matrine group; C, pe-HMGBI1 group; D, pe-NC group; E, matrine+pc-HMGB1 group.
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Fig.3 In vitro three-dimensional culture for detecting cell VM in each group x 200
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Fig.4 Cell scratch assay for detecting cell migration in each group x 200
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A, control group; B, matrine group; C, pc-HMGBI1 group; D, pe-NC group; E, matrine+pc-HMGB1 group.
BE5 TranswellSEIaH & HMAEFE x 200
Fig.5 Transwell assay to detect cell invasion in each group x 200
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1, control group;2,matrine group;3,pc-HMGB1 group;4,pe-NC group;
5, matrine+pc-HMGB1 group.
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Fig.6 Western blotting of HMGB1/RAGE signaling pathway pro-
tein expression in each cell group
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Tab.1 The cell viability, apoptosis rate, invasion number, migration rate, lumen formation number, HMGB1, and RAGE protein

expression in cells from each group

Group ODvalue  Apoplosis rate (%) lill‘fgl:; rn‘:f Migration rate (%) N“mlzzrr;iﬁ‘mem HMGBI RAGE
Control group 0.63 +0.07 2.06 +0.63 291.50£27.67  62.15+4.83 2450 +2.32 0.52+0.05 0.46 +0.04
Matrine group 034+004"  4835+1.74" 8750 +15.83"  27.30+2.72" 833 +0.96" 0.11+0.02" 0.09 +0.01"
pe-HMGBI group 0.98 +0.10" 0.61£020"  403.17+32.54"” 9584+395"  39.83+2.74" 0.93 = 0.09" 0.84 +0.07"
pe-NC group 0.64 +0.08 47.69+1.52 296.00£2542  63.01 +4.64 850+ 1.07 0.53 +0.06 047 +0.05
Matrine+pe-HMGBI group 0.60 +0.09” 2700817 272.50+2098” 57.96+434”  22.50+3.017 0.50 +0.07” 0.45 £ 0.06”

1) P < 0.05 vs. control group;Z)P < 0.05 vs. matrine group. n = 6.
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Fig.7 Tumor growth status of nude mice in each group
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A, blank control group; B, matrine intervention group;C, overexpression of HMGBI1 group; D, negative control group; E, matrine+t HMGB1 overexpression

group.
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Fig.8 Immunohistochemical staining of CD31 to detect tumor angiogenesis in nude mice of each group x 200
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Tab.2 The 21-day tumor volume, CD31 positive rate, and HMIGB1 and RAGE protein expression in nude mice in each group

Group 21 d tumor volume (mm®) CD31 positive rate (%) HMGB1 RAGE
Blank control 983.72 £33.16 46.12 £2.32 0.58 +0.10 0.63+0.11
Matrine intervention 225.03 + 16.58" 12.43 +1.85" 0.17 + 0.04" 0.21 +0.06"
Overexpression of HMGBI1 1585.03 = 40.13" 79.86 + 3.14" 0.99 +0.12" 1.06 = 0.14"
Negative control 1013.70 +35.12 4730271 0.59 +0.09 0.64+0.10
Matrine+HMGBI overexpression 960.72 + 35.10” 43.59 +2.93” 0.56 = 0.08” 0.61 £0.13”

1) P < 0.05 vs. blank control group;2) P < 0.05 vs. matrine intervention group. n = 6.
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1,blank control group;2,matrine intervention group;3,HMGBI overex-
pression group;4,negative control group;5, matrine+ HMGB1 overex-
pression group.
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Fig.9 HMGB1/RAGE signaling pathway protein expression in
tumors of nude mice in each group by Western blotting
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