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• Menopause is the period during which the level of estrogen

secreted by the ovaries gradually declines and patients

experience osteoporosis, cognitive decline, hot flush, mood

disorder, night sweat, depression, etc [1].

• The current conventional medical treatment to relieve

menopausal syndrome is hormone replacement therapy (HRT).

However, various studies showed that HRT might increase the

incidence of breast cancer and ovarian cancer.

• A potential safer alternative for menopause is desirable.

MENOPAUSE



• Chinese yam (the tuber of Dioscorea opposita), is a well-known
edible and medicinal herb for treating menopausal syndrome in
Chinese medicine.

• In Clinical study, Chinese yam extract improves the status of sex
hormones (E2 & P), lipids, and antioxidants in menopausal
women [2-4].

• However, the estrogenic properties of bioactive component in
Chinese yam have not been reported yet .

CHINESE YAM



1. What is the estrogenic component contained in Dioscorea tubers 
for treating menopause?

2. What is its chemical and biological characters?

3. What is its action mechanism?

(Based on our pilot study, 
total protein extract of 
Dioscorea opposita tuber 
possessed estrogen-
stimulating effect on rat 
ovarian granulosa cell.)

Think about these questions…

• Thus, we hypothesize that 

• Protein isolated from Dioscorea opposita tuber could 

increase estradiol biosynthesis in vitro and in vivo: 

implication for improving the menopausal status.



Microscopic Authentication (Paraffin Section and Powder Section)



Rhizome Proteins Isolation by DOI-affinity Antibody Column



Measurement of 17β-estradiol Levels in Cell Culture Medium  



Tuber of 

Dioscorea opposita
Protein extraction FPLC

Results (1)
DOI isolation from Dioscorea opposita

SDS-PAGE

D3

Purification of DOI on HiPrep 

16/10 DEAE FF column.

P1

Purification of DOI on HiPrep 

16/10 Phenyl FF (high sub) 

column.

DOI

Purification of DOI on 

Superdex 75 10/300 GL 

column

MS

33.5 kDa

33.5 kDa



2.1.  In vitro study-- DOI increases estradiol biosynthesis and up-regulates aromatase 
and FSHR in ovarian granulosa cells

Isolation of ovarian 

granuolsa cell

Primary cell culture of 

ovarian granulosa cell

E2 detection in cell 

culture medium 

FSHR and Aromatase 

protein levels detection

Result (2): In vitro study --- DOI

Results are expressed as means  SEM (n = 3). *p < 0.05, **p < 0.01, ***p < 0.001 compared with the control group (un-paired t-test). 



2.2. In vitro study--DOI increases E2 level under 60 ℃ and 80℃,  it is an acid stable 
protein

Isolation of ovarian granulosa cell Primary cell culture of ovarian granulosa cell E2 detection

Result (2): In vitro study --- DOI



2.3. DOI does not stimulate proliferation of MCF-7 cells (breast cancer) and OVCA-429 cells 
(ovarian cancer), it showed tissue-specific protein expression of aromatase in the ovary, but 
not in the breast in vivo.

ovarian and breast cancer cell culture MTT assay Aromatase detection

Result (2): In vitro study and in vivo study --- DOI and aromatase

Results are expressed as means  SEM (n = 3). *p < 0.05, **p < 0.01, 

***p < 0.001 compared with the control group (un-paired t-test). 



Intraperitoneal injection of DOI to SD rat

3.1. In vivo study--DOI increases serum estradiol level, progesterone level and protein 
levels of aromatase and FSHR in ovaries of aged female SD-rats (16-18 month-old)

E2 detection FSHR and Aromatase detection

By Western Blotting Anaysis

Result (3): In vivo study --- DOI

Results are expressed as means  SEM (n = 6). *p < 0.05, **p < 0.01, ***p < 0.001

compared with the control group (One-way ANOVA followed by Dunnett’s Multiple

Comparison Test). Ctl: control group received daily intraperitoneal injections of PBS;

Premarin: positive control group received daily Premarin (12.4 mg/kg) by oral

administration; DOI group: DOI-treated groups received daily intraperitoneal injections of

DOI (2.5, 5, and 10 mg/kg).



Intraperitoneal injection of DOI to SD rat

3.2. In vivo study--DOI increases mRNA levels of CYP-19 (aromatase) and FSHR in ovaries 
of aged female SD-rats (16-18 month-old)

RT-PCR

Result (3): In vivo study --- DOI

Results are expressed as means  SEM (n = 6). *p < 0.05, **p < 0.01, ***p < 0.001 compared with the control group (One-way ANOVA followed by Dunnett’s Multiple

Comparison Test). Ctl: control group received daily intraperitoneal injections of PBS; Premarin: positive control group received daily Premarin (12.4 mg/kg) by oral

administration; DOI group: DOI-treated groups received daily intraperitoneal injections of DOI (2.5, 5, and 10 mg/kg).



3.3. DOI increases apparent trabecular bone mineral density (tBMD)

Intraperitoneal  injection of DOI to SD rat

Micro-CT

Result (3): In vivo study --- DOI



• Cognitive function deterioration is a common
disorder in old age accompanied with
menopause.

• It was reported that the ability of spatial
learning and memory could be improved by
adjusting the brain derived nerve growth
factor (BDNF) in the hippocampus and the
BDNF-TrκB pathway[10].

Result (3): In vivo study --- Cognitive function deterioration 
accompanied 



Intraperitoneal  injection of 

DOI to SD rat

3.4. DOI increases BDNF protein expression in hippocampus and prefrontal cortex and 
increases TrkB receptor protein expression in prefrontal cortex

BDNF detection

TrκB gp145 

detection

Result (3): In vivo study --- DOI

Results are expressed as means  SEM (n = 6). *p < 0.05, **p < 0.01 compared with the control group 

(un-paired t-test). 



Discussion and Summary (1)

1. The novel DOI protein isolated from Dioscorea opposita
stimulated estradiol secretion by upregulating the expression
of ovarian FSHR and aromatase both in vitro and in vivo.

2. DOI also induced the secretion of estradiol and progesterone in
aged female SD rats.

3. More importantly, DOI has tissue-specific bioactivity as it could
upregulate protein expression levels of ovarian aromatase but
not breast aromatase. These results suggest that DOI could be
a more efficacious and safer alternative to HRT for the
treatment of menopausal syndrome.

4. Apart from improving the hormonal status, DOI could be
beneficial for menopausal osteoporosis and improve cognitive
functioning.

. 



• 目前，本研究組從山藥中提取了出一種具生物活性的蛋白，可提
高雌激素及孕酮的生物合成，用以治療由於血清雌激素及孕酮水
平低下而導致的相關疾病，包括骨質疏鬆、更年期綜合症及其伴
隨的認知下降. 美國專利 [U.S. Patent No.: US9273105B2; Date of 
Patent: 1st Mar 2016. ]

A bioactive protein that increases estrogen and progesterone biosynthesis,
has been isolated from Chinese Yam by our research team, for treating 
conditions resulting from low serum estrogen and progesterone levels 
including osteoporosis, menopausal syndrome and cognitive function 
deterioration  accompanied. US Patent has been obtained [Novel Bioactive 
Protein Isolated from Chinese Yam (U.S. Patent No.: US9273105B2; 1st Mar 
2016)].

• 這項研究將會為治療更年期綜合症提供更好的治療方案和理念，
並將會有益於香港乃至全世界的健康事業。

This study will provide a better treatment plan and concept in dealing with 
the medical conditions of menopausal syndrome and should benefit the good 
sake of health for both the community of Hong Kong and even worldwide.

專利 (Patent)

• US granted patent was 

licensed by HKU TTO in 

December 2016, which is the 

FIRST of its kind in our School 

according to TTO record.

Discussion and Summary (2)
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