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小鼠睾丸支持细胞标志蛋白表达的研究

胡晓鹏 1,2    杨  凡 2    吕忠显 2

(1. 厦门大学物理与机电工程学院, 厦门, 361000)
(2. 厦门大学药学院, 厦门, 361102)

【摘要】目的: 探寻小鼠睾丸支持细胞不同发育阶段和功能状态下的特异性标志蛋白。方法: 通
过对小鼠睾丸组织进行免疫组织化学染色和实时定量(real-time)RT-PCR, 观察受精后16 d胚胎(E16)
到出生后6周的雄性小鼠睾丸组织蛋白和mRNA表达。结果: 雄激素受体(AR)在出生后1周、2周、

6 周小鼠的睾丸支持细胞、外周小管肌样细胞、间质细胞细胞核内都有表达, 且表达量逐渐增强,
但在 E16 不表达; Wilms 肿瘤基因(WT1)在 E16、出生后 1 周、2 周、6 周的睾丸支持细胞细胞核

内表达, 但不表达于其它细胞; 苗勒氏管抑制素(AMH)在E16、出生后2周的睾丸支持细胞胞质中

表达, 而在出生后 6 周不表达; β- 链蛋白(β-catenin)和胞质紧密粘连蛋白 -1(Zo-1)是血睾屏障特异

性蛋白, 出生后 2 周时它们分布于整个曲细精管, 而出生后 4 周时规则地分布于靠近外壁的一圈,
此时它们的血睾屏障已经完全建立。Real-time PCR 分析睾丸组织mRNA表达, 佐证了这些结果。

结论: WT1可以作为支持细胞的特异性标志, 而AMH则标记不成熟的睾丸支持细胞; AR单独不适

合作为睾丸支持细胞的标志物, 但与其他标志物结合, 可能可区分睾丸支持细胞的成熟与否。而

通过β-catenin和Zo-1染色, 可以判断血睾屏障是否完全形成, 为支持细胞是否成熟提供判断标记。
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Investigations on the expression of protein markers in Sertoli cells

Xiao-peng HU1,2,  Fan YANG2, Zhong-xian LV2

(1. The School of Physics and Mechanical & Electrical Engineering, Xiamen university, Xiamen, 361000)
(2. School of Pharmaceutical Science Xiamen university, Xiamen, 361102)

【ABSTRACT】 Objective: To examine whether some markers are regarded as accuracy label of Sertoli cells
at different development stages, function status of Sertoli cells. Methods: By immunohistochemical staining and
real-time PCR methods, the expression of Sertoli cell marker in testis were examined from embryo period 16  d
(E16) to 6 weeks after birth. Results: Protein expression of androgen receptor (AR) was observed in nucleus of
Sertoli cells, peritubular myoid cells and Leydig cells in 1 week, 2-week, 6-week old mice. Protein expression of
Wilms tumour gene 1 (WT1) was observed in Sertoli cells’ nucleus in E16 and 1 week, 2 weeks, 6 weeks after
birth. Protein expression of anti-Müllerian hormone (AMH) was observed in Sertoli cells’ cytoplasm at E16-
2 weeks after birth. Until postnatal 4-week blood testis barrier (BTB) complex protein β-catenin, Zonula occludens-1
(Zo-1) only expressed near basement memberane of seminiferous tubule. By analysis of mRNA expression of
testis, these results were confirmed. Conclusion: WT1 could be regarded as protein marker of Sertoli cells at all
the development stages. AMH could be regarded as an immature protein marker of Sertoli cells. AR could not be
regarded as protein marker of Sertoli cells, but could be a mature marker of Sertoli cells if it is co-immunofluo-
rescence stained with another Sertoli cell marker. By stainning β-catenin or Zo-1, we could judge whether or not
Sertoli cells create BTB fully and Sertoli cells is mature.
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坤泰胶囊对大鼠实验性子宫异位内膜生长
及其妊娠结局的影响
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【摘要】目的: 研究坤泰胶囊(KTC)对 SD 大鼠实验性子宫异位内膜生长及其妊娠结局的影响。

方法: 手术法建立SD大鼠子宫内膜异位症(EMs)模型。将造模成功的SD大鼠分为模型对照组、

阳性对照组(每只给予醋酸亮丙瑞林 0.1 mg皮下注射, 共 1 次), KTC 低剂量组(每只按 0.24 g/kg 体

质量灌胃, qd× 21 d)、KTC 高剂量组(每只按 0.60 g/kg 体质量灌胃, qd× 21 d), 每组 14 只。给

药 21 d后, 每组解剖 8 只, 比较给药前、后异位内膜体积变化; Western blotting法测定异位内膜

caspase-8、caspase-3 和 caspase-9 蛋白表达。每组剩余 6 只与雄鼠交配, 妊娠 12 d 后, 解剖观

察受孕情况, 并对胎盘、胎仔称量。动情周期正常的 SD 大鼠 14 只作为空白对照。结果: 与模

型对照组相比, KTC低、高剂量组体质量无统计学差异(P>0.05); KTC低、高剂量组异位内膜抑

制率分别为(40.25 ± 35.18)% 和(65.52 ± 15.82)%; KTC 低、高剂量组异位内膜中 caspase-8、
caspase-9 和活化 caspase-3 明显升高(P<0.05); KTC 低剂量组的大鼠胎仔数量呈增加趋势。

结论: KTC通过升高caspase-8、caspase-9和活化caspase-3蛋白含量, 促进异位内膜的凋亡; KTC
低剂量组EMs大鼠受孕率呈现出升高的趋势。

关键词: 坤泰胶囊(KTC); 子宫内膜异位症(EMs); SD 大鼠; caspase; 妊娠率

中图分类号: R711.71            文献标识码: A        文章编号: 0253-357X(2015)08-0517-08

doi: 10.7669/j.issn.0253-357X.2015.08.0517
E-mail: randc_journal@163.com

通讯作者: 朱焰; Tel: +86-21-64438416; Fax: +86-21-64229919;
                  E-mail: zhuyan@sippr.org
                   朱健平; Tel: +86-13600380216;
                   E-mail: gdmczjp@gdmc.edu.cn



第 35 卷第 8 期Vol.35, No.8
2015 年 8月Aug. 2015

生  殖  与  避  孕

Reproduction & Contraception

doi: 10.7669/j.issn.0253-357X.2015.08.0517
E-mail: randc_journal@163.com

通讯作者: 朱焰; Tel: +86-21-64438416; Fax: +86-21-64229919;
                  E-mail: zhuyan@sippr.org
                   朱健平; Tel: +86-13600380216;
                   E-mail: gdmczjp@gdmc.edu.cn

Effect of Kuntai capsule on ectopic endometrium and
the pregnancy outcome in a rat of endometriosis
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Zhao LI2, You-lun GUI2, Jian-ping ZHU1, Yan ZHU2
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Parenthood Research, Shanghai, 200032)
(3. Fudan University, Shanghai, 200032)

【ABSTRACT】Objective: To investigate the effect of Kuntai capsule (KTC) on endometriosis (EMs) the
growth of ectopic endometrium and the pregnancy outcome in SD rats. Methods: Rat model of EMs was
established with surgically implanted endometrium, and then the animals were given different doses of KTC
in 4 groups of 14 rats each. After 3 weeks of treatment, laparotomy was performed to examine the volume changes
in the ectopic endometrium for 8 rats per group. Western blotting assay was used to test the protein level of
caspase-8, caspase-9 and caspase-3 in ectopic endometrium. The remaining 6 rats per group were mated with male
rats. After successful pregnancy for 12 d, the fetal rats and placenta were weighed. Results: Compared with the
model group, the inhibitory rates were (40.25± 35.18)% and (65.52± 15.82)%, respectively in the group of KTC 0.24 g/kg
and 0.60 g/kg, qd × 21 d; KTC induced apoptosis in ectopic endometrium, through increasing the protein
expression of caspases-8 and caspases-9, activated caspase-3. The pregnancy rate increased by 67% and
the average number of fetus increased by 2 times in KTC low-dose group compared with the model group.
Conclusion: The KTC inhibited the growth of ectopic endometrial tissue via improving the expression of caspase-8,
caspases-9, activated caspase-3, and the pregnancy rate was improved in the group of KTC 0.24 g/kg treatment.
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人生长分化因子-9(GDF-9)基因真核表达载体
的构建及表达

王会妍    张云山    罗海宁    杜湧瑞    姚汝强

(天津市中心妇产科医院生殖医学中心, 天津, 300010)

【摘要】目的: 构建人生长分化因子 -9(GDF-9)基因真核表达载体并分离纯化获得重组 GDF-9 蛋

白。方法: 以 cDNA克隆为模板, PCR法扩增出人GDF-9基因, 将目的基因连接到 pcDNA3.1(+)真
核表达载体, 构建重组质粒 pcDNA3.1(+)/GDF-9, 脂质体法将重组质粒转染到 HEK293T细胞, 通
过 Western blotting检测 GDF-9 蛋白表达。 结果: 以双酶切及基因测序鉴定构建的重组真核质粒,
Western blotting方法证实人 GDF-9 基因正确表达。结论: 成功构建人 GDF-9 基因 pcDNA3.1(+)/
GDF-9 重组质粒, 并在真核细胞系表达, 获得重组 GDF-9 蛋白, 为进一步研究 GDF-9 基因提供便

利工具。

关键词: 卵源性因子; 生长分化因子 -9(GDF-9); 重组表达; HEK293T细胞
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Construction and expression of the eukaryotic expression
vector of human growth differentiation factor-9 (GDF-9) gene

Hui-yan WANG, Yun-shan ZHANG, Hai-ning LUO, Yong-rui DU, Ru-qiang YAO
(Reproductive Medical center, Tianjin Central Hospital of Gynecology Obstetrics, Tianjin, 300010)

【ABSTRACT】 Objective: To construct the eukaryotic expression vector of human growth differentiation
factor-9 (GDF-9) gene and obtain purified recombinant GDF-9 protein. Methods: Human GDF-9 gene was
cloned by PCR method using the complementary DNA, and was inserted into pcDNA3.1(+) vector to construct
recombinant eukaryotic expression plasmid pcDNA3.1(+)/GDF-9, which was transfected into human embryonic
kidney (HEK) 293T cell line by liposome transfecting technique. The expression of GDF-9 was detected by
Western blotting. Results: Recombinant plasmid constructed successfully was confirmed by double enzyme
digestion and gene sequencing result. Recombinant protein GDF-9 successfully was verified by Western blotting.
Conclusion: The recombinant eukaryotic expression plasmid pcDNA3.1 (+)/GDF-9 was successfully constructed.
Recombinant protein GDF-9 was successfully obtained, which is conducive for the further research of the
function of GDF-9.
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应用时差成像技术挑选优质胚胎改善
单胚胎移植妊娠结局

王珊珊    招  霞    倪晓蓓    张宁媛    颜桂军    孙海翔

(南京大学医学院附属鼓楼医院生殖医学中心, 南京, 210008)

【摘要】目的: 探讨应用时差成像(TLI)技术基于胚胎卵裂模式及时间参数进行胚胎挑选, 对分裂

期胚胎单胚胎移植(SET)妊娠结局的影响。方法: ① 将 206 个常规 IVF 周期患者胚胎行 TLI 动态

观察, 对其 2 349 枚非移植胚胎进行囊胚培养, 回顾性分析胚胎发育的卵裂模式和时间参数, 以囊

胚质量为结局进行 Logistic 回归分析, 建立优质胚胎筛选标准。②应用建立的优质胚胎筛选标准

开展分裂期胚胎 SET的前瞻性研究, 用 TLI 观察 88 例常规 IVF 周期患者的胚胎发育情况, 挑选

优质胚胎进行 SET, 观察妊娠结局。结果: ①分裂方式为正常卵裂、不均卵裂、非轴性卵裂的

胚胎具有较高的优质囊胚形成率(分别为 57.09%, 44.44% 及 40.91%), 时间参数从 3- 细胞分裂到

4- 细胞持续的时间(s2) (≤ 0.50 h)和发育至 5- 细胞的时间(t5) (≤ 48.93 h)对优质囊胚形成最具预

测价值。②由此建立基于胚胎卵裂模式与时间参数的分层筛选模式, 将其应用于分裂期胚胎SET,
符合筛选条件的 SET 组临床妊娠率为 73.24%(52/71)。结论: 应用 TLI, 基于胚胎卵裂模式和时

间参数建立了分层筛选模式, 所挑选的优质胚胎可显著改善分裂期胚胎 SET的妊娠结局。
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Selection of high-quality embryos by time-lapse imaging for improving the
pregnancy outcome of single embryo transfer

Shan-shan WANG, Xia ZHAO, Xiao-bei NI, Ning-yuan ZHANG,
Gui-jun YAN, Hai-xiang SUN

(Reproductive Medicine Center, the Affiliated Drum Tower Hospital of Nanjing University Medical School, Nanjing, 210008)

【ABSTRACT】 Objective: To discuss whether the selection of embryos based on embryo cleavage patterns
and time parameters by time-lapse imaging (TLI) can improve the pregnancy outcome of single embryo transfer
(SET) in the cleavage stage. Methods: A retrospective analysis on the data of 206 patients with IVF cycles was
performed by TLI dynamic observation, of which a total of 2 349 non-transplanted embryos were used for
blastocyst culture. A Logistic regression analysis on time parameters and cleavage patterns of embryo develop-
ment was conducted by taking the blastocyst quality as the outcome and a good-quality embryo screening
standard was established. A prospective study on SET was carried out in the cleavage stage by application of this
standard. The embryo development of 88 patients with traditional IVF cycle was observed by TLI, the SET was
done by selecting high-quality embryos, and the pregnancy outcomes were observed. Results: The Logistic
regression analysis showed embryos with normal cleavage, uneven cleavage and non-axial cleavage had a high
formation rate of good-quality blastocyst (57.09%, 44.44% and 40.91%, respectively). S2 (≤ 0.50 h) and t5
(≤ 48.93 h) were the time parameters with the most predictive value for formation of high-quality blastocysts.
A hierarchical screening mode based on embryo cleavage patterns and time parameters was established and was
used for SET in the cleavage stage, and the clinical pregnancy rate of SET in line with the screening conditions
was 73.24% (52/71). Conclusion: The hierarchical screening mode established based on the embryo cleavage
patterns and time parameters can significantly improve the clinical pregnancy rate of SET in the cleavage stage
by selecting high-quality embryos.

Key words: single embryo transfer (SET); time-lapse imaging (TLI); cleavage pattern; timing parameter
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诱导骨髓SSEA-1+干细胞向卵母细胞
分化的初步研究

    范  静     姜  宏    殷慧群    汪存利    何瑞冰

(解放军第 105 医院生殖医学中心, 合肥, 230031)

【摘要】目的: 探讨骨髓 SSEA-1+ 干细胞向卵母细胞分化的潜能。方法: 采用免疫磁珠分选系

统(MACS)分选骨髓中SSEA-1+干细胞, 接种于小鼠成纤维细胞(mEFs)饲养层上, 在含 1 000 U/ml
白血病抑制因子(LIF)的DMEM/F12培养液中将SSEA-1+干细胞传代培养至第 2代(P2), 撤去饲

养层, 在含 20 ng/ml 骨形成蛋白 4 (BMP4)的培养液中进行定向诱导, 并分阶段加入体积分数

10% 人卵泡液、0.005 IU/ml 卵泡刺激素(FSH)和 0.003 IU/ml 黄体生成素(LH)。光学显微镜下

观察细胞形态学变化, 检测不同发育阶段生殖细胞相关特异性基因Dazl、Fragilis、Mvh、Nobox、
Oct4、Stella、STRA8、Gdf9 的表达。结果: 骨髓 SSEA-1+ 干细胞生殖细胞相关特异性基因表达

水平均显著高于骨髓单个核细胞和SSEA-1-细胞(P<0.05)。小鼠骨髓SSEA-1+干细胞与mEFs共
培养后呈圆形, 碱性磷酸酶染色阳性, 显示细胞处于未分化状态。BMP4 诱导 7 d SSEA-1+ 干细

胞形成细胞集落, 14 d 可见类胚体(EB)样结构形成, 21 d可观察到卵母细胞样结构, 且随诱导时

间的延长生殖细胞相关特异性基因尤其卵母细胞减数分裂基因Stra8和Gdf9表达水平显著升高。

结论: 骨髓SSEA-1+干细胞具备向类卵母细胞样细胞分化的潜能。

关键词: 骨髓间充质干细胞(BMSCs); 卵母细胞样细胞; 骨形成蛋白4 (BMP4); 细胞分化;
            qRT-PCR
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Derivation of oocyte-like cells from SSEA-1+ stem cells of mouse bone marrow

 Jing FAN, Hong JIANG, Hui-qun YIN, Cun-li WANG, Rui-bing HE
(Reproductive Medicine Center of the105th Hospital of PLA, Hefei, 230031)

【ABSTRACT】 Objective: To explore the derivative potential of stage specific embryonic antigen (SSEA)-1+

stem cells of mouse bone marrow toward oocyte-like cells in vitro. Methods: SSEA-1+ stem cells were separated
from mouse bone marrow by magnetic activated cell sorting (MACS), and cultured on mouse embryonic
fibroblasts feeder layer (mEFs) in DMEM/F12 medium contained leukemia inhibitory factor (LIF). The Passage
2 (P2) SSEA-1+ cells were removed from mEFs and induced to differentiate toward germ line under 20 ng/ml
bone morphogenetic protein (BMP)4, then 10% human follicular fluid, 0.005 IU/ml follicle stimulating hormone
(FSH) and 0.003 IU/ml luteinizing hormone (LH) were added to the medium at different differentiation stages.
Meanwhile, the morphological observation and detection of early germ cell-specific genes related to germ cell
differentiation such as Dazl, Fragilis, Mvh, Nobox, Oct4, Stella, STRA8 and Gdf9 were performed at different
differentiation stages. Results: The expression levels of all selected early germ cell-specific genes were
significantly higher in SSEA-1+ stem cells than those in whole bone marrow cells and SSEA-1- cells (P<0.05).
Mouse bone marrow SSEA-1+ stem cells grew well and maintained undifferentiated state on mEFs feeder, with
roughly circle shapes and positive alkaline phosphatase staining. The cell colonies, embryoid body (EB) structures,
oocyte-like cells from P2 SSEA-1+ stem cells could be seen on day 7, 14 and 21 respectively after induction of
BMP4, and the expression levels of germ cell specific genes were increased gradually, especially for STRA8 and
Gdf9. Conclusion: Under the induction of BMP4, SSEA-1+ bone marrow mesenchymal stem cells could
differentiate into oocyte-like cells in vitro.

Key words: bone marrow mesenchymal stem cells (BMSCs); oocytes; bone morphogenetic protein (BMP) 4;
                           cell differentiation; qRT-PCR
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盆底型子宫内膜异位症患者行IVF-ET助孕后
妊娠结局及妊娠期并发症的分析

何  晔    王  娅    储亚平    吴  欢    魏兆莲

(安徽医科大学第一附属医院生殖医学中心, 合肥, 230022)

【摘要】目的: 探讨盆底型子宫内膜异位症(EMs)患者行 IVF-ET助孕后妊娠结局及妊娠期并发症。

方法: 回顾性分析行 IVF-ET治疗获临床妊娠的盆底型EMs 96个周期(A组), 卵巢子宫内膜异位囊

肿者 107 个周期(B 组), 并选择同期 180 个周期输卵管因素行 IVF-ET助孕获临床妊娠者为对照组

(C 组)。分析比较各组患者行 IVF-ET助孕的妊娠结局及妊娠期并发症。结果: A组早产率显著低

于 B 组(9.38% vs 21.50%, P<0.05); 流产率(25.00% vs 12.78%)及单胎流产率(35.00% vs 17.31%)明
显高于C组, 差异有统计学意义(P<0.05); 异位妊娠发生率略高于B组(2.08% vs 1.87%), 低于C组

(6.67%), 但 3组间无统计学差异(P=0.072)。A组和B组妊娠期并发症发生率明显高于C组(30.21%
vs 31.78% vs 16.11%, P<0.05), 但 A、B 组间无统计学差异(P>0.05)。其中 A 组和 B 组子痫前期

(8.33% vs  9.35%)、前置胎盘(9.38% vs 10.28%)发生率显著高于 C 组(2.78%; 3.33%); A
组先兆流产率高于 B 组和 C 组(18.75% vs 14.02% vs 8.33%), 且与 C 组差异有统计学意义

(P<0.05)。结论: 盆底型EMs患者行 IVF-ET助孕其自然流产率显著高于输卵管不孕患者, 早产率较

卵巢型EMs降低; 妊娠期并发症较输卵管不孕患者明显增多, 主要表现在子痫前期、前置胎盘及先兆

流产 3个方面, 而与卵巢型EMs无统计学差异。

关键词: 体外受精 - 胚胎移植(IVF-ET); 盆底型子宫内膜异位症(EMs); 妊娠结局; 妊娠期并发症
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Pregnancy complications and outcomes in patients with pelvic floor
endometriosis after in vitro fertilization-embryo transfer

Ye HE, Ya WANG, Ya-ping CHU, Huan WU, Zhao-lian WEI
(Reproductive Center, the First Affiliated Hospital of Anhui Medical University, Hefei, 230022)

【ABSTRACT】 Objective: To analyze the pregnancy complications and outcomes in patients with pelvic floor
endometriosis (EMs) after IVF-ET. Methods: A retrospective study was conducted patients who underwent
IVF-ET. The pregnancy complications and outcomes were compared among 96 cycles of pelvic floor EMs
(group A), 107 cycles of ovarian EMs (group B) and randomly chosen 180 cycles of tube factor infertility (group
C). Results: Incidence of preterm birth was significantly lower in group A than in group B (9.38% vs 21.50%,
P<0.05). The incidence of miscarriage (25.00% vs 12.78%) and single birth miscarriage (35.00% vs 17.31%)
were significantly higher in group A than in group C. The incidence of ectopic pregnancy in group A was higher
than that in group B (2.08% vs 1.87%) and lower than that in group C (2.08% vs 6.67%), but there were no
signigicant differences among three groups (P=0.072). The incidence of pregnancy complications in groups A
and B was significantly higher than that in group C (30.21% vs 31.78% vs 16.11%, P<0.05), but there was no
significant difference between groups A and B (P>0.05). The rates of preeclampsia (8.33% vs 9.35% vs 2.78%)
and placenta previa (9.38% vs 10.28% vs 3.33%) in groups A and B were significantly higher than those in group
C. The rate of threathend abortion in group A was higher than that in groups B and C, which had a significant
diffierence when compared with group C (18.75% vs 14.02% vs 8.33%). Conclusion: The patients with pelvic
floor EMs after IVF-ET have significant higher spontaneous miscarriage rate than tube factor infertilities and
lower preterm birth rate than that of ovarian EMs patients. The pregnancy complications are higher than tube
factor infertilities mainly in preeclampsia, placenta previa and threathend abortion, but there are no significant
differences when compared with ovarian EMs patients.

Key words: in vitro fertilization-embryo transfer (IVF-ET); pelvic floor endometriosis (EMs); pregnancy
                          outcomes; pregnancy complications
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年轻女性首次体外受精长方案周期
累积活产率相关因素分析

陈圆辉 1,2    徐晓航 1,2    王  倩 1,2    张晴雯 2    路  锦 2    张少娣 2    张翠莲 2

(1. 郑州大学人民医院, 郑州, 450003)
(2. 河南省人民医院, 郑州, 450003)

【摘要】目的: 探讨年轻女性体外受精 - 胚胎移植(IVF-ET)长方案周期累积活产率的影响因素。

方法: 回顾性分析首次接受 IVF 长方案助孕治疗的 1 147 例年轻且卵巢储备功能良好的不孕女

性的临床资料, 按完成一次取卵周期是否获得最终活产胎儿分为活产组与未获活产组, 采用多

因素Logistic 回归分析影响累积流产率的相关因素。结果: 活产组患者的体质量指数(BMI)较未

获 活 产 组 显 著 降 低 (P<0.05), 而获卵数、正常受精率及可移植胚胎数显著增高(P<0.05)。Logistic
回归分析显示BMI及可移植胚胎数是年轻且卵巢储备功能良好的不孕女性首次行IVF长方案周

期获得累积活产的重要影响因素, BMI<24.2 kg/m2 及可移植胚胎数≥ 5 患者的妊娠结局较佳。

结论: 年轻且卵巢储备功能良好的女性首次 IVF 长方案周期中, BMI 及可移植胚胎数与累积活

产率显著相关, 较低的BMI及适当多的可移植胚胎数可提高一次取卵周期的累积活产率。

关键词: 体外受精-胚胎移植(IVF-ET); 长方案促排卵; 累积活产; 体质量指数(BMI); 可移植胚胎数
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Related factors of cumulative live birth of young women treated
with long protocol for the first time in IVF-ET

Yuan-hui CHEN1,2, Xiao-hang XU1,2, Qian WANG1,2, Qing-wen ZHANG2,
Jin LU2, Shao-di ZHANG2, Cui-lian ZHANG2

(1. Reproductive Medical Center, People’s Hospital of Zhengzhou University, Zhengzhou, 450003)
(2. Henan Provincial People’s Hospital, Zhengzhou, 450003)

【ABSTRACT】 Objective: To analyze the potential related factors of cumulative live birth rate with long
protocol in in vitro fertilization and embryo transfer (IVF-ET). Methods: A total of 1 147 cycles were divided into
two groups: obtained cumulative live birth group (group A) and without obtained cumulative live birth group
(group B). The potential related factors of cumulative live birth were evaluated by Logistic regression analysis.
Results: The average body mass index (BMI) of group A was much lower than that of group B (P<0.05), while
oocyte number, fertilization rate and the number of transferable embryos in group A were significantly higher than
those in group B (P<0.05). Logistic regression analysis showed that BMI and the number of transferable embryos
were the two vital factors of cumulative live birth with long protocol treatment in young women. Furthermore,
BMI<24.2 kg/m2 and the number of transferable embryos >5 help young infertile women obtain better pregnancy
outcomes. Conclusion: To young infertile women with normal ovarian reserve, BMI and the number of transferable
embryos had a strong relationship with cumulative live birth in the first long treatment cycle. The decreased BMI
and increased number of transferable embryo can improve the cumulative live birth rate according to one oocyte
retrieval cycle.

Key words: in vitro fertilization and embryo transfer (IVF-ET); long protocol; cumulative live birth;
                   body mass index (BMI); the number of transferable embryo
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时差成像系统在IVF-ET的临床应用进展

武丽红    韩  伟    黄国宁

(重庆市妇幼保健院遗传与生殖研究所, 重庆, 400013)

【摘要】时差成像系统(time-lapse imaging, TLI)作为一种新的胚胎选择体系，越来越受到国内、外

辅助生殖领域临床医生与胚胎学家的青睐。近年来，TLI应用于体外受精(in vitro fertilization, IVF)
中的临床研究也逐渐增多。胚胎学家应用这一系统后不需将胚胎从培养箱中移出即可通过视频图

像连续观察其整个动态发育过程, 以及获得预测胚胎发育潜能的动力学参数。应用TLI提供的动力

学参数结合形态学选择移植胚胎, 可以改善胚胎着床率和临床妊娠率。但TLI技术无论从硬件还是

软件方面均面临着巨大挑战; 另外，TLI系统的安全性亦有待进一步评估。

关键词: 时差成像系统(TLI); 体外受精(IVF); 临床应用
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Progress on clinical application of time-lapse imaging in IVF-ET

Li-hong WU, Wei HAN, Guo-ning HUANG
(Reproductive and Genetics Institute, Chongqing Obstetrics and Gynecology Hospital, Chongqing, 400013)

【ABSTRACT】Time-lapse imaging (TLI), as a new system of embryo selection, is more and more popular in
the field of assisted reproduction technology (ART) for clinicians and embryologists at home and abroad. In recent
years, the clinical application of TLI in IVF is gradually increasing. Through applying this system, embryologists
don’t need to move out of the embryo from the incubator but via video image observation of its whole dynamic
development process, and obtain kinetic parameters of predict embryonic development potential. The embryonic
kinetic parameters combining morphological selection can improve embryo implantation rate and clinical preg-
nancy rate. TLI technologies from the hardware and software are facing great challenges. In addition, TLI
system’s safety has yet to be further assessed.

Key words: time-lapse imaging (TLI); in vitro fertilization (IVF); clinical application
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米非司酮终止妊娠作用机制的研究进展

杨  倩 1     王  健 1,2     孙兆贵 1,2

(1. 复旦大学上海医学院, 生殖与发育研究院, 上海, 200032)
(2. 国家人口和计划生育委员会计划生育药具重点实验室, 上海市计划生育科学研究所, 上海, 200032)

【摘要】米非司酮(mifepristone, RU486)是国际上第一个上市的用于终止妊娠的药物, 不仅已被

临床用于终止早期和中期妊娠, 而且在终止中晚期妊娠方面也有潜在的临床应用前景。通过综述

有关文献得出, 作为孕激素受体和糖皮质激素受体拮抗剂, 米非司酮影响母-胎界面局部的免疫细

胞分化和功能, 蜕膜和绒毛细胞外基质重构, 母 - 胎界面各种细胞凋亡等生理过程, 诱发母 - 胎界

面免疫耐受状态失衡, 作为导致妊娠终止的主要机制。另外, 米非司酮还通过影响子宫颈结缔组

织分解和子宫平滑肌收缩等方式阻止妊娠。借助动物模型和临床数据, 全面解析米非司酮的作用

机制是未来研究的趋势。

关键词: 米非司酮; 蜕膜; 绒毛; 细胞凋亡; 流产
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Review on mechanism of termination of pregnancy by mifepristone

Qian YANG1, Jian WANG1,2, Zhao-gui SUN1,2

(1. Shanghai Medical College, Institute of Reproduction & Development, Fudan University, Shanghai, 200011)
(2. National Population and Family Planning Key Laboratory of Contraceptive Drugs & Devices,

Shanghai Institute of Planned Parenthood Research, Shanghai, 200032)

【ABSTRACT】As the first commercial drugs in the world for termination of pregnancy, mifepristone (RU486)
not only has been clinically used for termination of early and mid-term pregnancy, but also has prospects for clinical
application in termination of late-term pregnancy. By reviewing recent literatures, as an progesterone and gluco-
corticoid receptor antagonist, mifepristone can interfere with the local immune state of maternal-fetal interfaces,
result in extracellular matrix remodeling in chorionic villi and decidua, and apoptosis of cells at maternal-fetal
interfaces so to break up immune tolerance state at maternal-fetal interfaces, eventually to lead to pregnancy
termination as its involved key mechanism, other than its promotion effect in cervical connective tissue decom-
position and uterine cervix smooth muscle contraction. With the help of animal model and clinical data, a compre-
hensive analysis on its mechanism will be in the trend of future research.

Key words: mifepristone; decidua; chorionic villus; apoptosis; abortion
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体外受精新鲜胚胎移植术后14 d血清β-hCG
浓度与妊娠结局的关系

郑  中 1,2    赵晓明 1,2    孙  赟 1,2    茅  琳 1,2    徐  冰 1,2    洪  燕 1,2

(1. 上海交通大学医学院附属仁济医院生殖医学科, 上海, 200001)
(2. 上海市辅助生殖与优生重点实验室, 上海, 200135)

【摘要】目的: 探讨体外受精 - 新鲜胚胎移植术后第 14 日后血清 β-hCG 浓度对临床妊娠结局的

预测性。方法: 对 727 例移植 2 枚第 3 日胚胎后第 14 日测血清 β-hCG 浓度>7 IU/L的生化妊娠者

追踪其临床结局, 并回顾性分析正常宫内妊娠、异位妊娠、早期流产与血清 β-hCG 浓度的关系。

结果: 本组生化妊娠者, 当其血清 β-hCG 在<45 IU/L 时, 无正常宫内妊娠; 46~100 IU/L时生化妊娠

流产率为 50.00%, 正常宫内妊娠的发生率为 25.00%, 异位妊娠发生率为 10.71%, 早期流产率为

14.29%。生化妊娠流产发生率随着血清 β-hCG 水平升高而下降, 血清 β-hCG>200 IU/L发生率仅

为 4.17%。血清 β-hCG>400 IU/L者异位妊娠发生率(0.19%)与≤ 400 IU/L(10.20%)相比明显下降

(P=0.007); 当血清 β-hCG>500 IU/L 时, 早期流产率明显低于血清 β-hCG<500 IU/L(4.66% vs
12.88%, P=0.002)。正常宫内妊娠血清 β-hCG 截断值为 379.25 IU/L, ROC 曲线下面积为 0.868,
95%CI=0.828~0.907。异位妊娠者中 71.43%妇女存在输卵管性不孕因素, 而早期流产者和生化

妊娠流产者中存在男方因素性不孕分别占 74.00%和 68.75%。结论: 胚胎移植后第 14日血清β-
hCG 水平是有效预测妊娠的指标。当血清 β-hCG ≤ 45 IU/L时继续黄体支持治疗意义不大; 血
清 β-hCG 在 46.00~379.25 IU/L 范围内虽可继续黄体支持保胎, 但要警惕异位妊娠及早期流产

的发生, 尤其是对有输卵管性不孕或男方因素性不孕的患者。

关键词: 体外受精 - 胚胎移植(IVF-ET); 血清 β-hCG; 生化妊娠流产; 异位妊娠; 早期流产
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Relationship between serum β-hCG level and pregnant outcome
on day 14 after fresh embryo transfer

Zhong ZHENG1,2, Xiao-ming ZHAO1,2, Yun SUN1,2,
Lin MAO1,2, Bin XU1,2, Yan HONG1,2

(1. Center for Reproductive Medicine, Renji Hospital, School of Medicine, Shanghai Jiao Tong University, Shanghai, 200001)
(2. Shanghai Key Laboratory for Assisted Reproduction and Reproductive Genetics, Shanghai, 200135)

【ABSTRACT】Objective: To study the predictive value of serum β-hCG level for pregnant outcomes on day
14 after fresh embryo transfer. Methods: A total of 727 women, who got chemical pregnancy (serum β-hCG>
7 IU/L) after transferred two fresh day 3 embryos, were enrolled. The subsequent pregnant outcomes were
retrospectively analyzed, such as intrauterine pregnancy, ectopic pregnancy and first-trimester abortion.
The relevance between the infertility etiology and the pregnant outcomes was investigated at the same time.
Results: When serum β-hCG level was less than 45 IU/L, no intrauterine pregnancy occurred; at the range of
46-100 IU/L, the chemical pregnancy loss was found in 50.00% women, and the occurrence of intrauterine
pregnancy, ectopic pregnancy and first-trimester abortion were 25.00%, 10.71% and 14.29%, separately. The
incidence rate of the chemical pregnancy loss decreased with the raising of serum β-hCG level, and was
below 4.17% when the serum β-hCG>200 IU/L. Prevalence of ectopic pregnancy significantly declined when
the serum β-hCG >400 IU/L (0.19% vs 10.20%, P=0.007). Prevalence of first-trimester abortion decreased
when the serum β-hCG >500 IU/L (4.66% vs 12.88%, P=0.002). The serum β-hCG cut-off value of intrauterine
pregnancy on day 14 after embryo transfer was 379.25 IU/L, and the ROC area was 0.868, 95%CI=0.828-
0.907. Women with tubal infertility factor accounted for 71.43% in ectopic pregnancy. Male infertility factor was
found in 74.00% first-trimester abortion women, and 68.75% in chemical pregnancy loss. Conclusion: Serum β-
hCG on day 14 after transfer two day 3 fresh embryos, is an effective measure to predict pregnant outcomes.
When serum β-hCG is under 45 IU/L, it is not necessary to continue luteal support; when the value between 46.00-
379.25 IU/L, luteal support should be continued, however, ectopic pregnancy and early miscarriage should be
alerted, especially in those women with tubal and male infertility factors.

Key words: in vitro fertilization and embryo transfer (IVF-ET); serum β-hCG level; chemical pregnancy loss;
                  ectopic pregnancy; first-trimester abortion
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体外受精-胚胎移植中含单绒毛膜双胎的
三胎减胎术后妊娠结局分析

耿嘉瑄    张宜瑄    帖晓丹    徐晓航    张翠莲

(河南省人民医院生殖中心, 郑州, 450000)

【摘要】目的: 探讨体外受精 - 胚胎移植(IVF-ET)中移植 2 枚胚胎后发生三胎妊娠行单绒毛膜双

胎中一胎减灭术后的妊娠结局。方法: 回顾性分析27例行单绒毛膜双胎中一胎减灭术的三胎妊娠

患者的临床资料, 了解术后一般情况, 并对比术后仍保留双胎妊娠的与同期非减胎双胎妊娠的妊

娠结局及新生儿情况。结果: 减胎术后有 12 例(44.44%)发生自然减灭仅留一胎; 保留双胎组与非

减胎双胎组患者平均年龄、平均孕周及平均胎儿出生体质量无统计学差异(P>0.05); 早期均无流

产发生, 晚期流产率分别为 6.67% 和 10.00%, 抱婴回家率分别为 93.33%、90.00%, 早产率分别为

21.43% 和 37.04%, 低体质量儿出生比例分别为 21.43% 和 33.33%, 围产儿死亡率分别为 0.0% 和

3.7%, 组间均无统计学差异(P>0.05), 减胎后双胎组和非减胎双胎组均无畸形儿出生。结论: 行减

灭单绒毛膜双胎中一胎的减胎术有近一半的患者另一胎会发生自然减灭, 余保留双胎的妊娠结局

和新生儿一般情况与非减胎双胎妊娠组无统计学差异。

关键词: 多胎减胎术;  含单绒毛膜双胎的三胎妊娠; 妊娠结局

中图分类号: R715.2                文献标识码: A         文章编号: 0253-357X(2015)08-0571-04

doi: 10.7669/j.issn.0253-357X.2015.08.0571
E-mail: randc_journal@163.com

通讯作者: 张翠莲; Tel: +86-13598836086;
                   E-mail: zcl6086@gmail.com



第 35 卷第 8 期Vol.35, No.8
2015 年 8月Aug. 2015

生  殖  与  避  孕

Reproduction & Contraception

doi: 10.7669/j.issn.0253-357X.2015.08.0571
E-mail: randc_journal@163.com

通讯作者: 张翠莲; Tel: +86-13598836086;
                   E-mail: zcl6086@gmail.com

Outcomes of multifetal pregnancy reduction strategies in triplet pregnancies
with monochorionic twins in IVF-ET cycles

Jia-xuan GENG, Yi-xuan ZHANG, Xiao-dan TIE, Xiao-hang XU, Cui-lian ZHANG
(Henan Provincial People’s Hospital Reproductive Center, Zhengzhou, 450000)

【ABSTRACT】 Objective: To investigate the outcomes of the triplet pregnancy after transplanting two em-
bryos during in vitro fertilization-embryo transfer (IVF-ET) which underwent a row monozygotic twin fetal
cytoreductive surgery. Methods: A retrospective analysis was performed in a row monozygotic twin fetal
cytoreductive surgery in triplet pregnancy with a total of 27 cases. The remaining twin pregnancy patients after
surgery were considered as group A, and 30 cases of non-reduced fetal twin pregnancy were collected as group
B. The pregnant outcomes and newborn infants indexes were compared between the two groups. Results: Totally,
fetal reduction in 12 cases (44.44%) occured naturally after cytoreductive leaving only one child. The patients’
average age, the mean gestational age and the mean birth weight had no significant differences between group A
and group B; no early abortion happened in the two groups. Late abortion rate was 6.67% in group A and 10.00%
in group B, respectively, with no significant difference. Hold infant home rate (93.33% vs 90.00%), preterm birth
rate (21.43% vs 37.04%), the proportion of low birth weight (21.43% vs 33.33%), and perinatal child mortality
rate (0.0% vs 3.7%) were not significantly different between the two groups. There were no newborn deformed
in the two groups. Conclusion: Less than half of the triplet pregnants underwent the monozygotic twin fetal
cytoreductive surgery occurs naturally after cytoreductive leaving only one child, and the other are still available
to retain the twins. The two groups had similar pregnancy outcomes and neonatal conditions.

Key words: multifetal pregnancy reduction; dichorionic triplet pregnancy; pregnancy outcome
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经阴道穿刺取卵(OPU)术中卵泡冲洗次数与卵
母细胞回收情况的分析

李  欣    陈  娟    徐鸿毅    罗清炳    张  颖    张昌军

(湖北医药学院附属人民医院生殖医学中心, 十堰, 442000)

【摘要】目的: 研究分析经阴道穿刺取卵(OPU)术中最佳卵泡冲洗次数。方法: 回顾性分析在本

中心因男方精子质量较差单因素寻求辅助生殖治疗且符合相关纳入标准的368例患者的相关临床

数据, 分析不同卵泡冲洗次数与卵母细胞回收数的相关性及不同卵泡冲洗次数下回收卵母细胞的

质量。结果: 共计回收1 996个卵母细胞, 总回收率为(94.8±11.8)%; 其中卵泡冲洗0次、1次、2次、

3次、4次、≥5次对应的回收率分别为29.9 %(598/1 996)、31.1%(620/1 996)、21.7%(433/1 996)、
9.0%(180/1 996)、4.5%(90/1 996)、3.8%(75/1 996); 冲洗次数≤ 3 次和＞ 3 次, 成熟卵率分别为

84.1%(1 540/1 831)和 12.1%(20/165), 差异有统计学意义(P<0.05); 卵子异常形态率分别为 12.7%
(233/1 831)和 21.2%(35/165), 差异有统计学意义(P<0.05)。结论: OPU术中卵泡冲洗可以提高卵

母细胞的回收率, 但反复多次的冲洗不能增加卵母细胞回收数目, 同时可能增加卵母细胞形态异

常的发生率, 最佳卵泡冲洗次数应≤ 3 次。

关键词: 卵泡冲洗; 冲洗次数; 卵母细胞回收
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Analysis of the oocyte retrieval in OPU with different
follicular flushing times

Xin LI, Juan CHEN, Hong-yi XU, Qing-bing LUO,
Ying ZHANG, Chang-jun ZHANG

(Reproductive Medicine Research Center, Renmin Hospital, Hubei University of Medicine, Shiyan, 442000)

【ABSTRACT】 Objective: To explore the best follicular flushing time in ovum pick-up (OPU) by analyzing the
oocyte retrieval with different follicular flushing times. Methods: A total of 368 patients who underwent IVF/
ICSI only due to oligo-, astheno-, and teratosperwia of the male sperm in our center were included in the study.
Follicular flushing with different times was performed for retrieving oocytes. Results: A total of 1 996 oocytes
were retrieved, and the total oocyte retrievel rate was (94.8 ± 11.8)%. The oocyte retrieval with different follicular
flushing times from 0 to 5 and more were 29.9%, 31.1%, 21.7%, 9.0%, 4.5%, 3.8%, respectively. Statistical
differences were found in the mature oocyte retrieval rate (84.1% and 12.1%, respectively), abnormal oocyte
morphology retrieval rate (12.7% and 21.2%) between flushing ≤ 3 times group and >3 times group (P<0.05).
Conclusion: Follicular flushing is necessary for oocyte retrieval, but the follicular flushing times should not be
more than three times.

Key words: follicular flushing; flushing times; oocyte retrieval
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闽西南地区多囊卵巢综合征患者临床干预
前、后血清抗苗勒管激素变化研究

何雪梅    李  萍    沙艳伟    江  帆    施迎迎    陈  静    邓冰冰    林绍彬

(厦门市妇幼保健院, 厦门, 361003)

【摘要】目的: 研究闽西南地区多囊卵巢综合征(PCOS)人群临床干预前、后血清抗苗勒管激素

(AMH)的变化。方法: 采用酶联免疫吸附法(ELISA)检测 80例PCOS患者和 60例正常对照患者的

血清 AMH 水平, 测定 PCOS 患者的性激素及相关代谢指标, 予以 3 个月药物治疗后复查指标。

结果: PCOS患者血清AMH水平显著高于正常对照组；PCOS患者血清AMH与睾酮(T)、黄体生

成素(LH)呈正相关；PCOS患者服用3个月药物治疗后血清AMH有下降趋势, 但无统计学差异(P>
0.05)。结论: PCOS患者血清 AMH水平升高, 可能通过与雄激素的相关作用参与了 PCOS的病理

发生过程。3个月的降雄及胰岛素增敏治疗能在一定程度上降低PCOS患者的AMH水平。

关键词: 多囊卵巢综合征(PCOS); 抗苗勒管激素(AMH); 临床干预

中图分类号: R711.6              文献标识码: A        文章编号: 0253-357X(2015)08-0579-04

doi: 10.7669/j.issn.0253-357X.2015.08.0579
E-mail: randc_journal@163.com

本课题为厦门市科技计划项目, 项目编号: 3502Z20124058; 福 建
    省卫生和计划生育委员会青年科研课题, 项目编号: 2015-2-52
通讯作者: 李萍; Tel: +86-18046427900;
                    E-mail: saarc2001@sina.com



第 35 卷第 8 期Vol.35, No.8
2015 年 8月Aug. 2015

生  殖  与  避  孕

Reproduction & Contraception

doi: 10.7669/j.issn.0253-357X.2015.08.0579
E-mail: randc_journal@163.com

本课题为厦门市科技计划项目, 项目编号: 3502Z20124058; 福 建
    省卫生和计划生育委员会青年科研课题, 项目编号: 2015-2-52
通讯作者: 李萍; Tel: +86-18046427900;
                    E-mail: saarc2001@sina.com

Change of serum anti-Müllerian hormone before and after clinical intervention
with polycystic ovary syndrome in southwest Fujian province

Xue-mei HE, Ping LI ,Yan-wei SHA, Fan JIANG, Ying-ying SHI,
Jing CHEN, Bing-bing DENG, Shao-bin LIN
(Xiamen Maternity and Child Health Care Hospital, Xiamen, 361003)

【ABSTRACT】 Objective: To investigate the changes of serum anti-Müllerian hormone (AMH) after clinical
intervention in women with polycystic ovary syndrome (PCOS) in southwest Fujian province. Methods: Totally 80
patients with PCOS and 60 healthy females (control group) were enrolled and serum AMH levels were measured
by enzyme linked immuno sorbent assay (ELISA). Levels of reproductive hormones, and sugar metabolism
indicators of patients were measured in PCOS patients. The changes of parameters after 3-month treatment in
PCOS patients were analyzed. Results: The serum AMH level was significantly higher in PCOS group than in
control group. Meanwhile, there was a significant difference and a positive correlation between serum AMH and
T, LH level. There was no significant difference but downward trend in serum AMH level after 3-month treat-
ment on PCOS patients. Conclusion: Serum AMH level was elevated in patients with PCOS. The relationship is
found between serum AMH level and serum androgen indexes, suggesting AMH may be related to the role of
androgen through participation in the pathogenesis of PCOS process. Three-month treatment can reduce AMH
levels in PCOS patients to some extent.

Key words: polycystic ovary syndrome (PCOS); anti-Müllerian hormone (AMH); clinical intervention
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子宫动脉化疗栓塞术治疗剖宫产
瘢痕部位妊娠临床分析

郑井红    何  媛    刘素萍

(复旦大学附属妇产科医院计划生育科, 上海, 200011)

【摘要】目的: 探讨双侧子宫动脉化疗栓塞术(bilateral uterine artery chemoembolization, BUACE)
后刮宫术治疗剖宫产瘢痕部位妊娠(cesarean scar pregnancy, CSP)的疗效评价。方法: 回顾性分

析 6 年来采用 BUACE 后刮宫术治疗的 CSP 患者的临床资料。结果: 36 例患者中, 33 例(91.67%)
没有发生并发症, 分析显示顶臀径(crown-rump length, CRL)在治疗成功组和失败组之间差异有统

计 学 意 义 (P<0.05)。CRL<20 mm和CRL ≥ 20 mm组之间成功率的比值比(odds ratio, OR)为 14.33,
CRL与CSP的BUACE+ 刮宫术治疗预后有相关性。结论: 对于 CRL<20 mm的 CSP, BUACE后

刮宫术是安全有效的治疗手段。

关键词:  剖宫产瘢痕部位妊娠(CSP); 子宫双侧子宫动脉化疗栓塞术(BUACE); 刮宫术
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Treatment analysis of bilateral uterine artery chemoembolization followed
curettage for cesarean scar pregnancy

Jing-hong ZHENG, Yuan HE, Su-ping LIU
(Department of Family Planning, Obstetrics and Gynecology Hospital of Fudan University, Shanghai, 200011)

【ABSTRACT】Objective: To evaluate the feasibility and safety of bilateral uterine artery chemoembolization
(BUACE) followed curettage to treat cesarean scar pregnancy (CSP). Methods: This was a retrospective case
study of 36 cases who were diagnosed as CSP and treated by BUACE followed curettage under transab-
dominal ultrasound guidance over past 6 years. Results: Totally 33 of the 36 cases (91.67%) were success-
fully treated. A statistically significant difference was found in crown-rump length (CRL) between the
success group and the failure group by rank sum test. Univariate Logistic regression analysis demonstrated
that CRL was strongly associated with the prognosis and the OR for no complications was 14.33, comparing
CRL<20 mm versus CRL ≥ 20 mm (P=0.042). Conclusion: BUACE followed curettage under transabdominal
ultrasound guidance is safe and effective in the treatment of CSP with CRL<20 mm.

Key words: cesarean scar pregnancy (CSP); bilateral uterine artery chemoembolization (BUACE); curettage


