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Abstract

Objective: To explore the effects of GengNianLe (GNL, also called perimenopausal depression relieving for-
mula), a defined formula of Chinese medicinal herbs in relieving perimenopausal depression in Chinese women.
Methods: Between September 2004 and April 2008, 47 Chinese women were randomized into a GNL group
(n = 21) and a control group which received tibolone (17 = 26) using a randomization chart. Depression was
rated with the 24-item Hamilton Depression Scale (HAMD). The serum levels of follicle stimulating hormone
(FSH), luteinizing hormone (LH), and estradiol (E,) were detected before and after the treatment.

Results: After 12 weeks of treatment, HAMD scores in both groups decreased significantly (p < 0.05) with no
significant difference between the groups (p > 0.05). The levels of FSH decreased significantly and the level of
E, increased significantly in both groups, and they changed more in the control group. No side-effect of treat-
ment was reported in either group during treatment.

Conclusions: The Chinese medicinal formula GNL showed promise in relieving perimenopausal depression

and merits further study.

Introduction

erimenopausal depression is characterized by chronic en-

docrine and autonomic disturbances during the transi-
tion to menopause.! Epidemiologic studies have indicated
that 8% to 47% of women undergo perimenopausal depres-
sion.! It is reported that up to 46.1% of Chinese peri-
menopausal women suffered from symptoms of low mood,
among whom 30% had moderate or severe symptoms.* For
women with or without a history of depression, the peri-
menopausal transition is a time of increasing vulnerability
for depressive episodes.>™ An association has been found
between the increased risk of perimenopausal depression
and a history of postpartum depression and premenstrual
syndrome.!?

Studies have suggested that women with perimenopausal
depression may respond to specific interventions.!!12 Anti-
depressants has demonstrated efficacy in treating peri-
menopausal depression; however, concomitant sexual dys-
function and weight gain have limited their use.'> Some
studies have found that estrogen augmentation was effective
in treating perimenopausal depression,'*'8 while others did
not find improvement with estrogen augmentation.!%20

With more and more patients actively seeking alternative
approaches, alternative and complementary therapies, in-
cluding Chinese medicinal herbs, have manifested signifi-
cant curative effects in alleviating perimenopausal depres-
sion and other perimenopausal symptoms.?-?> However,
little research has been exclusively conducted on the effect
of Chinese medicinal herbs in relieving perimenopausal de-
pression. This study was designed to assess the efficacy of
GengNianLe (GNL, also called perimenopausal depression
relieving formula), a defined formula of Chinese medicinal
herbs, in relieving perimenopausal depression in Chinese
women. The formula is based on a combination of the theo-
ries of Traditional Chinese Medicine (TCM), the literature,
and our clinical experience. In the present study, tibolone
was used as a comparison. The TCM terms used are based
on the English-Chinese Chinese-English Dictionary of Chinese
Medicine.?

About tibolone and GNL

Tibolone, an analogue of the progestin norethynodrel, is a
drug with tissue-specific effects on receptors and enzymes that
influence the synthesis and metabolism of endogenous estro-
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gen, progesterone, and androgen.?” Although tibolone can pro-
tect bone and alleviate perimenopausal symptoms like estro-
gen does, it has a protective, progesterone-like effect on the
uterus and does not increase breast density or tenderness.? Ti-
bolone has been found to significantly decrease Hamilton De-
pression Scale (HAMD) scores and improve menopausal and
psychological symptoms in women following surgical meno-
pause.?’ It was postulated that tibolone’s effect on mood is me-
diated via the A*-isomer metabolite, which can be locally syn-
thesized in the brain by the 38-hydroxysteroid dehydrogenase
isomerase enzyme.®® The significant beneficial effects of ti-
bolone on mood were also thought to be associated with its
normalization of beta-endorphin levels and its androgenic
properties.3%2 A consensus was reached at the 4th Amster-
dam Menopause Symposium that tibolone is a valuable treat-
ment option for women with climacteric complaints, and it was
proposed that tibolone might have added value for a number
of subgroups of perimenopausal women, including women
with sexual dysfunction, mood disorders, fibroids and uro-
genital complaints, as well as those with breast tenderness or
high breast density due to conventional hormone replacement
therapy (HRT).3*> The contraindications to tibolone are the
same as to conventional HRT.?? Tibolone was found to be more
effective in improving mood disorders® and caused signifi-
cantly less breast tenderness and mastalgia than conventional
HRT.%>-% Tibolone was associated with a lower incidence of
vaginal bleeding than conventional HRT.* Investigation of en-
dometrial histology in women treated with tibolone showed a
high level of atrophic endometrium instead of hyperplasia. 4142
No significant increase in endometrial thickness was seen
when compared with women receiving conventional HRT.4043
In contrast to conventional HRT, tibolone did not increase the
size or volume of myomas* and its use resulted in a signifi-
cant reduction in a wide range of complaints, including weight
gain.*> Tibolone has been found to prevent the increase in body
fat mass and the decrease in lean body mass that typically oc-
cur in postmenopausal women.**#” However, although ti-
bolone has been registered in 90 countries for treatment of cli-
macteric symptoms, and in 45 countries for the prevention of
osteoporosis, it is not available in the United States because
there is no large randomized clinical trial to assess its safety
and effectiveness, and further data are needed for approval by
the Food and Drug Administration (FDA).2848 Tibolone has
been found to increase the risk of stroke in older women with
osteoporosis although it can reduce the risk of fracture and
breast cancer.®’ An elevated risk of endometrial disease has
also been found in postmenopausal women treated with ti-
bolone.5 Other reported side-effects include acne, hair loss,
hypertension, and recurrent endometriosis.*>*! The United
Kingdom'’s Million Women Study found an increased risk of
breast cancer in users of all types of hormone-related thera-
pies, including tibolone.>?

There is no term that corresponds to perimenopausal de-
pression in ancient books of TCM. Jin Gui Yao Lue (The Syn-
opsis of the Golden Chamber) states “Women with Zang Zao
(visceral agitation, hysteria) tend to grieve, cry and fre-
quently yawn.” “Patients with Bai He disease always fall
silent and they are unable to walk and eat, although they
have the desire to do so0.”>® Zang Zao and Bai He are two
terms used in these books for mental disorders. The clinical
manifestations are similar to those of hysteria, melancholia,
and insomnia. It is generally considered that insufficiency of
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Kidney gi and disorder of Liver gi are the main pathogene-
sis.

The formula for GNL comes from a combination of the
theories of TCM, the literature, and our clinical experience.
Concha margaritifera, semen Ziziphi spinosae, radix astragali,
and rhizoma diosscoreae were chosen for their sovereign
medicinal roles, meant to regulate the gi, Blood, yin and yang
of the Kidney and the Liver in order to relieve depression.
Semen patycladi, cortex albizziae, radix sodonopsis, and se-
men cuscutae acted as the minister (secondary) medicinal
roles. C. margaritifera was used to calm the Liver, enrich yin,
repress the sthenic yang, and tranquilize the mind.>* It has
been found to possess sedative and hypnotic activities and
is usually used to treat depression, palpitation, insomnia,
amnesia, dementia, neurasthenia, mental retardation, and in-
fantile oligophrenia clinically.5¢5” Semen Z. spinosae is used
to nourish the Liver and to cause tranquilization.?*5% Ani-
mal studies have suggested that it modulated stress-induced
sleep changes in mice®® and enhanced total sleep time in rab-
bits.> It has also been found to improve immunity in the hu-
man body.>?7 C. margaritifera and semen Z. spinosae are of-
ten used together to treat depression, vexation, restlessness,
insomnia, and dreaminess.>*%® Radix astragali was used to
supplement gi and Blood. It is commonly added to many
tonic formulas, including those containing radix codonopsis,
to help build the immune system, stamina, and en-
durance.>*%” It has been found to possess immunomodulat-
ing effects both in vitro and in vivo.5®” Rhizoma diosscoreae
was used to supplement Kidney yin and gi and improve the
functions of the Spleen.>*5% It has antioxidant properties and
is traditionally used to improve immunity.®® Semen platy-
cladi is used to nourish the Heart in order to calm the mind.
It has been found to have a hypnotic effect in rats.?*57 Se-
men Z. spinosae and semen platycladi are used to nourish the
Heart and to tranquilize the mind. Semen Z. spinosae tends
to act on the Liver, while semen platycladi serves well to
nourish the Heart and supplement the Kidney.>*>>57 Cortex
albizziae is used to tranquilize the Five Zang organs, partic-
ularly to clear the Liver, harmonize the mind, and make peo-
ple happy and free of depression.>* It is often used as a
sedative and blood activator for the treatment of dis-
tractibility, depression, and insomnia.’*5” Radix codonopsis
is used to supplement gi and Blood.>** It has been found to
improve immunity, memory, and adaptability of the body
and has sedative and hypnotic activities.?*>” Semen cuscu-
tae was used to boost both Kidney yin and Kidney yang.5+%°
It has been found to improve the function of the hypothala-
mic-pituitary ovarian (HPO) axis and improve immu-
nity.>+> It was found to increase ATP synthesis in aged rat
brains.®! Radix polygalae was used to tranquilize the Heart
and mind.?*%> Tenuifolin, extracted from radix polygalae,
has been found to have sedative activities®® and to increase
the levels of norepinephrine and dopamine, thus improving
learning and memory in aged mice.%? Fructus Ligustri lucidi
is used to supplement the Liver, Kidney, and Heart and to
tranquilize the mind.>*%® It has been found to induce ultra-
structural changes on the corticotrophs of the rat pituitary
gland, modulate endocrine function, and possess anti-aging
activities.®® All the herbs in GNL act together to supplement
the Kidney, regulate the Liver, balance yin and yang, and
supplement gi and Blood, thus relieving perimenopausal
depression. The disorder of the HPO axis during peri-
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menopause has been found to affect the levels of dopamine
and serotonin, important mood-stabilizing neurotransmit-
ters.®+%5 The serotonin deficiency hypothesis is the most
prominent biological theory of the etiology of depression,
and estrogen has been found to modulate serotonergic func-
tion, through which estrogen controls mood.®”

The herbs that supplement the Kidney and regulate the
Liver have been found to regulate the synthesis and release
of neurotransmitters and improve the reproductive endo-
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crine function by acting on the HPO axis,®® which has been
confirmed by clinical research on treating perimenopausal
depression with Chinese medicinal herbs.®® It was then hy-
pothesized that GNL plays its role in relieving peri-
menopausal depression through regulating reproductive en-
docrine function and coordinating neuroendocrinal function.

It should be noted that among the ten herbs in the formula
of GNL, eight have antineoplastic activities and seven have
been found to improve immunity.>657

Screened
(n=103)

Excluded

(n=156)

y

31 not meeting inclusion criteria
23 consent not obtained

2 other

Randomized
(n=47)
I
\4 \4
GNL group Comparison group
(n=21) (n=26)
Received oral GengNianlLe,
a defined formula of Chinese Received oral tibolone
medicinal herbs
Missing cases Missing cases
excluded from analysis [~ "| excluded from analysis
(n=0) (n=0)
\ 4 v
Analyzed (n =21) Analyzed (n = 26)
FIG. 1. Study design.
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Subjects and Methods

Subjects

The study was conducted between September 2004 and
April 2008 at the Women’s Hospital, School of Medicine,
Zhejiang University.

The inclusion criteria were: age 45 to 60 years with at least
six consecutive months of amenorrhea with a serum estra-
diol (Ep) level <20 pg/mL and a follicle stimulating hor-
mone (FSH) level > 40 mIU/mL; a minimum of one month
of low mood; a total score = 20 on the 24-item HAMD,7071
a gynecologic examination and laboratory tests showing that
the patient did not suffer from organic diseases of the re-
productive system; and no history of depression. Written
consent was obtained from each subject stating that the sub-
ject would complete the case study. To be considered for the
study, patients had to have met all these criteria.

Exclusion criteria were: hormonal medications within the
past three months; medical conditions that rendered a pa-
tient ineligible for estrogen therapy; structural disease of the
central nervous system; cognitive impairment; treatment for
depression in the previous three months; alcohol or drug
abuse or dependence during the previous six months; seri-
ous medical problems resulting in a high probability of death
within a year; schizophrenia, bipolar disorder, or early-on-
set dysthymic disorder; menopause induced by bilateral
oophorectomy; pathological conditions; chemotherapy; or
behaviors such as extreme exercise or anorexia nervosa and
somatic or neurological illnesses impairing psychiatric eval-
uation. Patients were excluded from the study if they fit any
of the above criteria.

TABLE 1.
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The diagnosis of perimenopausal depression in this trial
was made by an independent gynecologist and an indepen-
dent psychologist who were not part of the research team.
Another independent researcher allocated the patients into
a group with randomization methods. The 24-item HAMD
was used to rate the perimenopausal depression.

Subjects were randomized into either the GNL group or
the comparison group using Microsoft Excel to randomize
numbers into two groups. Ethical approval and permission
to conduct the study were obtained from the local ethical
committee. The aim and methodology of the study were
explained to the patients. Voluntary participation was re-
quested and informed consent was obtained.

The patients were required to record the time they took
the medication and to record any adverse effects of the treat-
ment on a standard daily log before going to bed every
evening. The standard daily log was structured by the hos-
pital, validated beforehand, and included all possible side
effects including pain, weight gain, headache, nausea, hair
growth, and greasiness of the skin. Each participant received
a physical examination, a routine blood examination, a rou-
tine urinoscopy, a liver function test, and a renal function
test one day before the treatment started and one day after
the treatment ended. In the statistical analysis, all of the
women were included with no missing cases (Fig. 1).

There was no significant difference in baseline character-
istics between the two groups (Table 1).

Administration

GNL group. The formula of GNL is: 15 g of C. margaritifera,
8 g of semen Z. Spinosae, 12 g of semen platycladi, 10 g of

BASELINE DEMOGRAPHIC

Comparison (tibolone)

GengNianLe group group
(n=21) (n = 26)

Age (years) 48.7 = 8.1 50.4 = 9.3
Time since last menstrual period (years) 1.1+ 0.6 12 =05
Married or living as married 15 (71.4%) 19 (73.1%)
Divorced or separated 5 (23.8%) 5 (19.2%)
Never married 1 (4.8%) 2 (7.7%)
Women with children 17 (81.0%) 19 (73.1%)
Educational background

Less than high school 6 (28.6%) 7 (26.9%)

High school 8 (38.1%) 10 (38.5%)

Some college/university 3 (14.3%) 4 (15.4%)

Occupational diploma/further education 4 (19.0%) 5 (19.2%)
Area of residence

Urban 15 (71.4%) 18 (69.2%)

Suburban 3 (14.3%) 3 (11.5%)

Small town 1 (4.8%) 0

Rural 2 (9.5%) 5 (19.2%)
Current employment status

Full-time 5 (23.8%) 4 (15.4%)

Part-time 6 (28.6%) 5 (19.2%)

Unemployed 5 (23.8%) 7 (26.9%)

Retired 5 (23.8%) 10 (38.5%)
Duration of perimenopausal depression 2.6 =07 29 = 1.0

(months)
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TaABLE 2. HAMILTON DEPRESSION ScALE (HAMD) SCORES AND SERUM LEVELS
or FSH, LH, AND E, BEFORE AND AFTER 12 WEEKS OF TREATMENT

GengNianLe group Comparison (tibolone) group
(n=21) (n = 26)
Baseline Post-treatment Baseline Post-treatment
HAMD scores 334 + 103 154 *= 6.5* 35.1 = 12.2 14.1 = 7.3*
Hormone levels
FSH (mIU/mL) 589 + 13.9 41.2 + 9.8+t 613 = 114 30.2 = 12.1*%
LH (mIU/mL) 335 76 30.1 = 5.5¢ 341 =59 18.4 = 5.1*
E; (pg/mL) 134 = 58 21.7 *+ 6.9*F 129 * 6.2 419 * 13.3*

*p < 0.05, compared with baseline in the same group.
p < 0.05, compared with the comparison group.

FSH, follicle stimulating hormone; LH, luteinizing hormone; E;, estradiol.

radix polygalae, 8 g of cortex albizziae, 15 g of radix astra-
gali, 10 g of radix codonopsis, 15 g of radix dioscoreae, 15 g
of semen cuscutae, and 10 g of fructus L. Lucidi, all of which
are within the standard dosage levels.>->* All the herbs were
identified and screened for heavy metal contamination by
the College of Pharmaceutical Sciences, Zhejiang University.
The herbs were provided and prepared by Huqing Yutang
Pharmaceutical Co., Ltd. (Hangzhou, China). The formula
was prepared in 200 mL of liquid and then reserved in vac-
uum bags. Patients were instructed to orally take one dose
a day for twelve consecutive weeks. A two-week supply was
dispensed at each treatment visit. Subjects were asked not to
modify their diet during the study period.

Comparison group. The patients were prescribed oral
Livial (2.5 mg/tab) (Tibolone, Nanjing Oujianong Pharma-
ceutical Co., Ltd, Nanjing, China), at the dose of one tablet
a day for twelve consecutive weeks.

Index and method

Assessment of perimenopausal depression was performed
using the 24-item HAMD?%7! administered at baseline and
after twelve weeks of treatment. One day before the treat-
ment and at the end of the treatment, the levels of FSH and

luteinizing hormone (LH) were measured with enzyme-
linked immunosorbent assay (ELISA) and the levels of E,
with double antibiotic ELISA. All reagents were provided by
Lianxing Biological Technology Company, Tianjin, China.

Data analysis

Results were analyzed by an independent university sta-
tistician using SPSS v.13.0 for Windows software. Nonpara-
metric Mann Whitney tests were used to analyze the inter-
and intragroup differences of HAMD scores. Analysis of
variance (ANOVA) was used to analyze the inter- and in-
tragroup differences of the serum levels of FSH, LH, and E,.
A 5% significance level (p < 0.05) and two-tailed tests were
used for all hypothesis tests. Ninety-five percent confidence
intervals (95%CI) for the median differences were deter-
mined.

Results

HAMD scores

There was no significant difference between the HAMD
scores of the two groups at baseline. After twelve weeks of
treatment, both groups” HAMD scores decreased signifi-
cantly (p < 0.05) with no significant difference between the

TaBLE 3. Scores oF THE Key ITEMs IN THE 24-ITEM Hamiiton DePrEssioN ScarLe (HAMD)

GengNianLe group Comparison (tibolone) group
(n=21) (n = 26)
Item Baseline Post-treatment Baseline Post-treatment
Depressed mood 3412 19 = 0.5* 38 12 22 *0.6*
Feelings of guilt 31 *05 1.9 = 0.6* 3.2 *+ 09 2.1 = 0.6*
Suicide 29 + 1.2 1.5 = 0.5% 3.0+ 1.1 1.9 = 0.7%
Insomnia early 14 02 0.7 = 0.1* 1.7 £ 0.3 1.0 = 0.3*
Insomnia middle 16 =04 0.7 = 0.2* 14 =03 13 +02
Insomnia late 14 £ 0.6 1.3 =05 1.5 =05 1.3 =03
Work and activities 34 + 1.1 3.1+ 1.0 37 *+1.2 2.8 = 0.9*
Retardation: Psychomotor 3.0+ 12 2.8 = 0.7 32 *+1.2 3.1 =07
Agitation 38 +12 35 *+1.2 39 =15 3.2 = 0.9*
Anxiety (Psychological) 33*13 2.3 * 0.5* 32=*07 25 *+ 0.5*
Anxiety (Somatic) 39 =09 3.3 = 0.6* 3.7 = 1.0 35 *05
Gastrointestinal symptoms 19 = 0.5 1.7 £ 0.3 1.8 =04 1.7 =04

*p < 0.05, compared with baseline in the same group.
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groups (p > 0.05) (Table 2). Among the twelve leading items
in the HAMD, depressed mood, feelings of guilt, suicide,
anxiety (psychological), and insomnia early were signifi-
cantly relieved in both groups after treatment (Table 3). The
symptoms of insomnia middle and anxiety (somatic) were
significantly relieved only in the GNL group while, in the
comparison group, work and activities and agitation were
improved significantly.

Serum levels of FSH, LH, and E»

There were no significant differences between the two
groups in the serum levels of FSH, LH, and E, at baseline.
After treatment, the levels of FSH decreased significantly and
the levels of E, increased significantly in both groups (p <
0.05). The serum levels of FSH, LH, and E, changed more in
the comparison group than in the GNL group (p < 0.05).

Adverse effects

No side effects were reported in either group during the
period of the research.

Discussion

The perimenopausal period is one of the most important
stages in the female life cycle. Physical and mental symp-
toms are common in this stage due to the metabolic distur-
bance of hormones.*® Mood changes make women seek med-
ical care during the menopausal transition and over a third
of women with depression experience their first episode of
depression during the perimenopausal period.”> Among
women attending community or university menopause clin-
ics, two-thirds of those at a London site and three-quarters
of those at a San Diego site met criteria for recurrent major
depression (beginning prior to perimenopause) when eval-
uated by a psychiatric interview.”?

Transition to menopause and its changing hormonal milieu
are strongly associated with new onset of low mood among
women with no history of depression.® An association between
estrogen activity and mood disturbance in women has been
well established.” The effect of estrogen on mood is partly me-
diated by the hypothalamus.” Changes in estrogen levels have
been found to affect the levels of dopamine and serotonin,
which are both important mood-stabilizing neurotransmit-
ters.%%5 Estrogen affects the serotonin system through in-
creasing the rate of degradation of monoamine oxidase.”®””
Sudden estrogen withdrawal, fluctuating estrogen, and sus-
tained estrogen deficit may induce mood disorders, including
depression, in estrogen-sensitive women.”® The serotonin-
deficit hypothesis is the most prominent biological theory of
the etiology of depression.®® Estrogen has been found to stim-
ulate a significant increase of the density of 5-hydroxytrypta-
mine 3A binding sites in the areas of the brain concerned with
the control of mood, mental state, cognition, emotion, and be-
havior. Estrogen was also found to modulate serotonergic
function and thus mood.”®

As the HPO axis remains intact during the menopausal
transition, FSH levels rise in response to ovarian failure and
the absence of negative feedback from the ovary.” Atresia
of the follicular apparatus, in particular the granulosa cells,
results in the reduced production of estrogen and inhibin,
which leads to elevated FSH levels, a cardinal sign of meno-
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pause.” Our research showed after twelve weeks of treat-
ment both groups” HAMD scores decreased significantly
(p < 0.05) with no significant difference between groups (p >
0.05). The levels of FSH decreased significantly and the level
of E, increased significantly in both groups after treatment.

The lowered level of estrogen and the increased levels of
FSH and LH are associated with depression during the
menopausal transition;>° it may be partly through increas-
ing the level of E, and decreasing the levels of FSH that GNL
alleviated perimenopausal depression. Further research
should be conducted to address whether GNL has an effect
on hormonal regulation or potentially addresses other mech-
anisms of depression. As the subjects were recruited from
one hospital, it is unclear how well this relatively small sam-
ple represents the population of perimenopausal women
with depression living in the region and/or seeking treat-
ment for mood symptoms. Consequently, our results may be
somewhat limited. Further research with larger samples
from different hospitals should be conducted.

Conclusions

The Chinese medicinal formula GNL showed promise in
relieving perimenopausal depression and merits further
study.
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