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Effects of levonorgestrel on proliferation and apoptosis of human uterine
leiomyoma cells in vitro

QIU Li-li, XU Qing, ZHU Li-qun, LI Zhuo, XU Chang-fen " ( Key Laboratory of Reproductive Medicine of Jiangsu
Province, Nanjing Medical University, Nanjing 210029, China )

[ Abstract ] Objective: To establish a method for stable and efficient culture of human uterine leiomyoma cell( UtLMC )
and to explore the effects of levonorgestrel on proliferation and apoptosis of UtLMCs. Methods: Human uterine leiomyoma
cells were isolated and cultured by enzymatically dispersed method or explant method. The passaged cells were identified
by a-Actin antibody immunohistochemical staining. After exposure to levonorgestrel at different concentrations for 72 h,
the morphological changes of UtLMCs were observed by H-E staining and transmission electron microscope 72 h after expo-
sure to levonorgestrel. MTT assay was used to detect the anti-proliferative effect of levonorgestrel. Apoptosis rate of cul-
tured cells was analyzed by flow cytometry. Bel-2, IGF-I and Survivin mRNA expressions in UtLMCs were determined by
semi-quantitative RT-PCR. Results: Primary cultivated human uterine leiomyoma cells were successfully obtained by the 2
culture methods and with high purity and viability. Lower concentration of levonorgestrel had no inhibitory effect on Ut-
LMC growth; when the concentration reached 10 pwg/ml, levonorgestrel inhibited UtLMC growth in a dose- and time-de-
pendent manner. Levonorgestrel treatment induced a apoptosis in UtLMCs in a concentration-dependent manner; there was
significant difference between the levenorgestrel group and the control group ( P <0.05 ). The expressions of Bel-2, IGF-1
and Survivin mRNA were all down-regulated in UtLMC cell after treatment by 10 pg/ml and 20 pg/ml levonorgestrel.
Conclusion : Enzymatically dispersed method and explant method both can obtain highly purified and satisfactory UtLMCs.
Certain concentration of levonorgestrel can cause decrease in proliferation and increase in apoptosis of UtLMCs. The de-
creased Bcl-2, IGF-1 and Survivin mRNA expressions may be the molecular mechanisms for the role of levonorgestrel in

the inhibition of human uterine leiomyoma growth.
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Fig. 1 Morphological characteristics and immunohistochemical identification of
primary cultured human uterine leiomyoma cells
A: Inverted microscopic observation of UtLMCs after cultivated for 24 h( x 100 ); B: Inverted microscopic observation
of “hill-valleys” like growth( x 100 ) ; C: Immunohistochemical staining with a-Actin monoclonal antibody on

human uterine leiomyoma cells( x 100 )
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Fig. 3 Comparison of morphological characteristics between levonorgestrel treated
and untreated human uterine leiomyoma cells ( x40 )
A,C: Inverted microscopic observation; B,D: H-E staining; A,B: Control group untreaed with LNG; C,B: LNG treated group



+ 554 -

T FE i AR AT T AR RS

Vol. 14

2.4 LNG M AT & UL 20 0 = 85 %o
A AT, H 10 wg/ml TFAR , ULLMC

TRBE LNG JJU Lk EE (10,15 .20 .25 pg/ml )i
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X(P<0.05,K5),

2.5 LNG AT EIGamAeA 48X LR &R A K

B &k 697 em

10.20 wg/ml LNG b3 ULLMC )5, Bel-2 \IGF-1
J& Survivin mRNA iR KB WAL, LA B-actin N
W2, Quantity One 3173 Hr 4 56 R i SRR o 2 ( 3R
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ik mHA N EER.
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Fig. 4 Transmission electron microscopic observation of human uterine leiomyoma cells after treatment with LNG( x6 000 )

A: Normal ulira — structure of human uterine leiomyoma cells; B: Myelin figure of mitochondria;

C: Expansion of endoplasmic reticulum; D: Accumulation of condensed chromatin
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Fig. 5 Flow cytometry analysis of LNG effect on apoptosis of human uterine leiomyoma cells

A: Control group; B: 10 pwg/ml group; C: 15 pg/ml group; D: 20 wg/ml group; E: 25 pg/ml group
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Tab. 2 Effects of levonorgestrel on expression of related genes in UILMCs ( n =12,x +5 )

LNG (p,/ g+ ml™") B-actin Bcl-2 IGF-1 Survivin
0 22.56 +0.28 52.10 +0.48 70.57 £0.34 18.14 +0.30
10 23.37 £0.35 35.10 £0.07 " 18.24 £0.006" 6.82+0.55"
20 20.98 +0. 17 12.79 +0.46" 10.99 £0.006 " 8.10 £0.47"

" P<0.05 vs 0 pg/ml LNG
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