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Effect of nobiletin on angiogenesis in rats with endometriosis by regulating the
Shh/Glil signaling pathway

FAN Li,CHEN Li, DU Hao
( Department of Gynecology , Shenzhen Bao’ an District Traditional Chinese Medicine Hospital , Shenzhen 518000, China)

Abstract Objective To analyze the effect of nobiletin (NOB) on angiogenesis in rats with endometriosis (EMT) through regulation of
the sonic hedgehog (Shh) /glioma associated oncogene homolog 1 (Glil) signaling pathway. Methods ~Seventy healthy female SD rats at
the estrus stage were selected and randomly divided into 10 rats in the normal group and 60 rats that were used to establish the EMT rat
model. EMT rats were randomly separated into the EMT (daily intraperitoneal injection of physiological saline), L.-NOB (intraperitoneal
injection of 5 mg/kg NOB), H-NOB (intraperitoneal injection of 10 mg/kg NOB), PUR (intraperitoneal injection of 10 mg/kg NOB and 0.69
mg/kg PUR), and CYC (intraperitoneal injection of 10 mg/kg NOB and 0.69 mg/kg CYC) groups. Treatments were repeated for 28 consecu-
tive days. HE staining was applied to observe the pathological morphology of endometrial tissue from each group of rats. Enzyme linked
immunosorbent assays (ELISA) were utilized to analyze serum levels of vascular endothelial growth factor (VEGF), superoxide dismutase
(SOD), platelet derived growth factor (PDGF), glutathione peroxidase (GSH-Px), basic fibroblast growth factor (bFGF), malondialdehyde
(MDA), and the levels of interleukin (IL.) -6, tumor necrosis factor o (TNF-a), and IL-1B in abdominal fluid of each group of rats. Western
blotting was applied to analyze the expression of Shh, matrix metalloproteinase-2 (MMP2), Glil , angiopoietin-1 (Ang-1),CD31,and VEGF

in the endometrial tissues from each group of rats. Results There were no ectopic lesions in the normal group,and the morphology of
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the endometrial tissue in situ was normal , with neat and uniform cell arrangement and clear boundaries. There were ectopic lesions in the
EMT and PUR groups that were transparent and cystic in shape, with blood vessels on the surface,increased interstitial cells,and a large
amount of inflammatory cell infiltration. The L-NOB group, H-NOB group,and CYC group exhibited smaller lesions, less surface angio-
genesis and internal fluid accumulation, and reduced inflammatory cells. Compared to the normal group, the in situ endometrial thickness,
volume and weight of ectopic tissues,serum VEGF,PDGF ,bFGF,MDA levels, peritoneal fluid I1-6, TNF-a, [L-1B levels, and Shh,Glil,
MMP2,VEGF, Ang-1,and CD31 expression in endometrial tissue was increased in EMT group, while serum GSH-Px and SOD levels were
decreased (all P < 0.05). Compared to the EMT group, the in situ endometrial thickness, volume and weight of ectopic tissues, and levels of
the above indicators in serum , abdominal fluid, and endometrial tissue in the L-NOB and H-NOB groups were all significantly improved (all
P < 0.05). Compared to the H-NOB group, the levels of the above indicators in the PUR group were reversed (P < 0.05), while the levels
of the above indicators in the CYC group were further improved (P < 0.05). Conclusion NOB may inhibit angiogenesis in EMT rats by

inhibiting the Shh/Glil signaling pathway.

Keywords nobiletin; Shh/Glil signaling pathway; endometriosis; angiogenesis
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A, normal group; B, EMT group;C,L-NOB group; D, H-NOB group; E,PUR group; ', CYC group.
E1 BHEXRRMBUEURER

Fig.1 Observation results of ectopic lesions in each group of rats
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Tab.1 Comparison of changes in endometrial tissues of rats in each group

Group n In situ endometrial thickness (pm) Volume of ectopic tissues (mm*) Weight of ectopic tissues (mg)
Normal 10 395.26 + 17.65 0.00  0.00 0.00 + 0.00
EMT 10 486.28 + 18.73" 93.15 + 8.34" 127.52 +9.06"
L-NOB 10 45775 +17.61 67.21 +7.79” 87.35 £8.79”
H-NOB 10 429.18 + 17.54*" 30.52 +7.817 51.28 +8.65”
PUR 10 470.17 + 18.36" 85.39 + 8.26" 114.76 + 8.73"
CYC 10 400.13 + 17.57" 17.68 +7.93" 28.95 + 8.82"

1) compared with normal group,P < 0.05;2) compared with EMT group, P < 0.05;3) compared with L-NOB group, P < 0.05;4) compared with H-NOB

group, P < 0.05.
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A, normal group; B, EMT group;C,L-NOB group; D, H-NOB group; E,PUR group; F, CYC group.
E2 fFAKXBRFENRALBEFEES HEx 100
Fig.2 The histological morphology of the endometrium of rats in each group HE x 100
F2 FAKXRMEMNE SRR ENEEIERATF LR
Tab.2 Comparison of vascularization and oxidative stress indicators in serum of rats in each group
Group VEGF (pg/mL) PDGF (ng/mL) bFGF (ng/mL) GSH-Px (U/mg) SOD (U/mg) MDA (pmol/L.)

Normal 6.09+0.73 138.65 + 12.08 1.17 £031 143.74 £ 8.36 109.82 +5.33 8.12+2.05
EMT 12.56 +0.85" 279.42 +12.19" 3.14+0.35" 62.83 +7.75" 63.45 + 4.68" 26.74 +2.51"
L-NOB 10.47 +0.82” 236.72 + 12.06” 2.36+0.33” 95.28 £8.17” 7823 £4.717 19.02 £2.14”
H-NOB 8.15+0.77" 175.34 + 11.83" 1.49 +0.30”"" 128.56 +7.932"" 9279 +5.16”"" 12.17 2357
PUR 12.26 +0.83" 257.39 +11.92" 2.91+0.32" 67.19 +7.82" 69.04 + 4.95" 2431 +2.23Y
CYC 6.32 +0.74" 141.53 + 11.75" 1.26 +0.34" 139.25 +8.01" 106.18 +5.29" 8.53+2.17"

1) compared with normal group,P < 0.05;2) compared with EMT group, P < 0.

group, P < 0.05.

05;3) compared with L-NOB group, P < 0.05;4) compared with H-NOB

#*3 BAHAXBRERRBEHIL-6. TNF-a. IL-1BKFELEE (ng/mL)

Tab.3 Comparison of the levels of IL-6, TNF-, and IL-1B

in the peritoneal exudate of rats in each group (ng/mL)

Group 1L-6 TNF-a IL-18
Normal 141.37 +15.83 223.65 +20.15 93.58 + 9.65
EMT 353.29 + 16.08" 44134 +20.03" 17735+ 10.17"
L-NOB 264.17 + 15.86” 352.17 £ 19.86” 146.92 = 10.03”
H-NOB 176.34 + 16.13”"Y 275.45 + 20.14*" 108.49 = 10.15”""
PUR 327.56 + 15.92" 335.62 £ 19.79" 171.26 +9.73"
CYC 152.03 + 15.89" 242.73 +19.85" 95.03 = 9.81"

1) compared with normal group,P < 0.05;2) compared with EMT group,P < 0.05;3) compared with L-NOB group, P < 0.05;4) compared with H-NOB

group, P < 0.05.
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Tab.4 Expression of angiogenesis-related protein in the endometrial tissues of rats in each group

Group Shh Glil VEGF MMP2 Ang-1 CD31
Normal 0.23 +0.07 0.31+0.10 0.27 +0.08 0.45 +0.09 0.38 + 0.06 0.40 +0.10
EMT 1.56 £0.10" 235+0.17" 1.15£0.10" 1.83£0.11" 1.20 £ 0.08" 1.79 £0.12"
L-NOB 1.04 +0.08” 1.61+0.13” 0.82 +0.09” 1.25+£0.13” 0.93 +0.07” 1.16 +0.12”
H-NOB 0.51 +0.07” 0.83 +0.12” 0.49 + 009 0.67 +0.10” 0.56 + 007" 0.54 +0.08”"
PUR 1.49 +0.09" 2.07 +0.15" 1.06 +0.10" 1.74 +0.11% 1.12 +0.08" 1.63+0.11"
CYC 0.37 +0.07 0.46 +0.11" 0.33 +0.08" 0.51 +0.09” 0.44 + 0.06" 0.47 +0.09”

1) compared with normal group,P < 0.05;2) compared with EMT group,P < 0.05;3) compared with L-NOB group, P < 0.05;4) compared with H-NOB

group, P < 0.05.
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1,normal group;2,EMT group;3,L-NOB group;4,H-NOB group;5,
PUR group;6,CYC group.
E3 FEAXBRFENRA[ATFMEERHFXEARIE
Fig.3 The expression of angiogenesis-related protein in the en-
dometrial tissues of rats in each group
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