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Abstract
Objective To investigate, in a randomized clinical study, the efficacy of an isopropanolic aqueous extract of Cimicifuga
racemosa (CR) on climacteric complaints in comparison with low-dose transdermal estradiol (TTSE2). Hormonal
parameters, lipid profile and endometrial thickness were also evaluated.
Methods Sixty-four postmenopausal women were enrolled and over the course of 3 months filled in a diary recording the
number of hot flushes per day. Other climacteric symptoms (vasomotor and urogenital symptoms) as well as anxiety and
depression, were evaluated at baseline and after 3 months. Gonadotropins (follicle-stimulating hormone (FSH), luetinizing
hormone (LH)), prolactin (PRL), 17b-estradiol (17b-E2) and cortisol, lipid profile (total cholesterol high-density lipoprotein
(HDL)/low-density lipoprotein (LDL)-cholesterol, triglycerides, liver function (glutamic–oxalacetic transaminase, glutamic–
pyruvic transaminase) and endometrial thickness were measured. Patients were randomly allocated to receive, for 3 months,
either 40 mg isopropanolic aqueous CR extract daily or 25 mg TTSE2 every 7 days plus dihydrogesterone 10 mg/day for the
last 12 days of the 3-month estradiol treatment.
Results Both CR and low-dose TTSE2 significantly reduced the number of hot flushes per day (p5 0.001) and vasomotor
symptoms (p5 0.001), starting at the first month of treatment. Such a positive effect was maintained throughout the 3
months of observation, without any significant difference between the two treatments. An identical effect was evident also for
both anxiety (p5 0.001) and depression (p5 0.001) which were significantly reduced following 3 months of both CR and
low-dose TTSE2. Total cholesterol was unchanged by CR treatment but significantly (p5 0.033) reduced by 3 months of
low-dose TTSE2. A slight but significant increase of HDL-cholesterol (p5 0.04) was found only in women treated with CR,
while LDL-cholesterol levels were significantly lowered by 3 months of both CR (p5 0.003) and low dose TTSE2

(p5 0.002). Triglycerides were not affected by both treatments, nor was liver function. FSH, LH and cortisol were not
significantly affected after the 3-month treatment, while PRL (p5 0.005) and 17-bE2 (p5 0.001) were increased slightly
only by low-dose TTSE2. Endometrial thickness was not affected by either CR or low-dose TTSE2.
Conclusions CR (40 mg/day) may be a valid alternative to low-dose TTSE2 in the management of climacteric complaints in
those women who cannot be treated with or just refuse conventional strategies.
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Introduction

The multitude of products and regimens for hor-

mone therapy postmenopause serve the aim of

minimizing the occurrence of side-effects and long-

term health risks while improving compliance [1–3].

In this context, low-dose formulations of hormone

therapy seem to be highly effective in treating

climacteric symptoms and improving quality of life,

without inducing bothersome hormone-related com-

plaints [4]. In addition, good endometrial protection

is present, with very low rates of unscheduled

bleeding, and bone mineral density is preserved over

time [5–8]. On the other hand, many postmenopau-

sal women actively seek alternative treatments in an

effort to manage their symptoms with ‘natural’

strategies, particularly when they are at low risk for

the long-term consequences of estrogen deficiency

or, alternatively, when they have contraindications to

conventional hormone therapy [9–12].

Among several popular herbal remedies available

on the market, Cimicifuga racemosa (black cohosh)

has been widely used to alleviate symptoms of the

menopause such as hot flushes, anxiety and depres-

sion, and other gynecological complaints [13,14].

The isopropanolic aqueous extract of the rootstock of

C. racemosa (CR) herb is an active ingredient with

good safety and tolerability profiles [15]. Even

though its efficacy for the treatment of menopausal

symptoms has not been fully demonstrated in
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rigorous clinical trials [16], a recent review of the

literature on complementary and alternative medi-

cines for the menopause supported the benefits of

black cohosh for short-term use, but it did not

establish limitations on treatment time [17]. Liske

and colleagues reported that the currently recognized

standard dose of CR rhizome (40 mg/day) is

associated with improvement in menopause symp-

toms without evidence of estrogen-like effects in a 6-

month study [18]. In addition, in clinic samples of

postmenopausal women consuming CR, a lack of

estrogenicity on endometrial and vaginal tissues has

been shown [14,15,19]. On the other hand, the only

double-blind, placebo- and conjugated estrogen-

controlled study has recently proved the effectiveness

of 40 mg/day of the herbal drug in improving

climacteric complaints, including hot flushes, psychic

symptoms and vaginal atrophy [20]. Moreover, given

the lack of uterotrophic effects together with a slight

effect on bone turnover, the authors proposed that

CR contains substances with selective estrogen

receptor modulation (SERM) activity [20]. Indeed,

the mechanisms of action of this herbal medicine are

still controversial. Recent animal and in vitro experi-

ments support the notion that CR may function as a

‘natural’ SERM, having diverse activities – both

estrogenic and antiestrogenic – at multiple sites,

including the brain, bone, uterus, vagina, mammary

gland and the fat tissue [21,22]. Other mechanisms

involving a modulation of dopaminergic and seroto-

ninergic function have been also postulated to

explain the biological activity of CR extracts on

vasomotor and psychic symptoms [23,24].

That notwithstanding, in the present randomized

clinical study our aim was to investigate the efficacy

of 40 mg/day of the isopropanolic aqueous CR

extract on climacteric complaints in comparison with

a low-dose therapy with transdermal estradiol

(TTSE2 25 mg 7-day patch) and 12 days of dihy-

drogesterone (10 mg/day) over 3 months. Hormonal

parameters, lipid profile and endometrial thickness

were also evaluated.

Materials and methods

This prospective study was carried out at the

Departments of Obstetrics and Gynecology of the

Universities of Pavia and Modena, Italy. Among

patients presenting for clinical evaluation of meno-

pausal status, 64 subjects (age range 45–55 years;

body mass index range 19–27 kg/m2) were enrolled.

Inclusion criteria were spontaneous menopausal

status of at least 6 months with follicle-stimulating

hormone (FSH) level 4 30 mUI/l, presence of hot

flushes (at least five per day) and endometrial

thickness 5 5 mm. Exclusion criteria were previous

hormone therapy or having any contraindications to

hormonal treatments.

The observational period lasted 3 months, during

which women filled in a diary recording the number

of hot flushes per day. Moreover, we evaluated other

climacteric symptoms (vasomotor and urogenital

symptoms) using the Greene scale [25], and both

anxiety and depression using the Symptom Rating

Test (SRT) [26].

At the first visit women underwent a general

medical and gynecological history, a gynecological

examination, an ultrasound evaluation of endome-

trial thickness and a clinical interview for menopausal

symptoms. The same day patients provided blood

samples for the determination of gonadotropins

(FSH and luteinizing hormone (LH)), prolactin

(PRL), 17b-estradiol (17b-E2) and cortisol, total

cholesterol high-density lipoprotein (HDL)/low-den-

sity lipoprotein (LDL)-cholesterol, triglycerides.

Transaminases (glutamic–oxalacetic transaminase,

glutamic–pyruvic transaminase) were also deter-

mined to monitor liver function.

Patients were randomly allocated on the basis of a

computer-generated number list into two groups,

comparable in terms of age, body mass index and

months since menopause, to receive either:

(1) 40 mg/day of isopropanolic aqueous CR extract

(Remifemin1; OmeoPiacenza, Italy) for 3

months;

(2) TTSE2 25 mg every 7 days (Estraderm1;

Novartis Farma, Italy) for 3 months plus

dihydrogesterone 10 mg/day (Dufaston1, Sol-

vay, Italy) for the last 12 days of the 3-month

estradiol treatment.

Follow-up evaluation, including review of the hot

flushes diaries and administration of the Greene

scale, was performed monthly, while the SRT, blood

sampling and ultrasound evaluation of endometrial

thickness were conducted after 3 months (at the end

of treatment).

Data are expressed as mean+ standard deviation.

Within- and between-subject analysis was performed

using the paired Student t test and one-way analyses

of variance, when appropriate.

Results

Table I reports the baseline characteristics of the

women treated with CR and low-dose TTSE2. One

patient dropped out, stopping CR after 2 months

because of nausea. Four patients consuming CR and

five patients taking low-dose TTSE2 completed the

Table I. Baseline characteristics (mean+ standard deviation) of

the women treated with either Cimicifuga racemosa (CR) or

low-dose transdermal estradiol (TTSE2).

[CR (n=32)] [TTSE2 (n=32)] p Value

Age (years) 50.5+2.1 50.9+1.8 0.37

Menopause (months) 9.0+2.9 9.1+3.0 0.87

Body mass index (kg/m2) 22.9+2.2 22+2.1 0.40
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study but refused to provide a blood sample at

follow-up.

Effects of treatments on climacteric symptoms

As shown in Figure 1, both CR and low-dose

TTSE2 reduced significantly the number of hot

flushes per day (p5 0.001) and the Greene score

for vasomotor symptoms (p5 0.001), starting at the

first month of treatment. Such a positive effect was

maintained throughout the 3 months of observation,

without any significant difference between the two

treatments.

Figure 2 shows that CR was significantly effective

in reducing both anxiety (p5 0.001) and depression

(p5 0.001) measured by SRT following 3 months of

treatment, compared with baseline. Such an effect

was identical to that obtained in postmenopausal

women treated with low-dose TTSE2 for both

anxiety (p5 0.001) and depression (p5 0.001).

On the other hand, we did not find any significant

effect of CR on urogenital symptoms, which

remained unchanged from baseline (1.1+ 0.2) to

the third month (1.1+ 0.2), while a trend toward

significance (p5 0.056) was evident in postmeno-

pausal women taking low-dose TTSE2 (score from

1.2+ 0.2 to 1.0+ 0.2).

Effects of treatments on hormones, lipid profile and

endometrial thickness

Table II reports data regarding hormones and lipid

profile obtained in the two treatment groups. While

total cholesterol was unchanged by CR treatment, 3

months of low-dose TTSE2 were effective in low-

ering total cholesterol levels significantly (p5 0.03)

below baseline. On the other hand, a slight but

significant increase of HIDL-cholesterol (p5 0.04)

was found in women treated with CR, while no

difference was evident in women taking low-dose

Figure 2. Mean (+ standard deviation) Symptom Rating Test score for anxiety and depression recorded before and after 3 months of

treatment with either Cimicifuga racemosa (CR) or low-dose transdermal estradiol (TTSE2). Significance (*) is reported in the text.

Figure 1. Mean (+ standard deviation) number of hot flushes per day recorded in a diary throughout the 3 months of treatment and mean

Greene score for vasomotor symptoms recorded monthly in postmenopausal women treated with either Cimicifuga racemosa (CR) or low-

dose transdermal estradiol (TTSE2). Significance (*) is reported in the text.
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TTSE2 after 3 months. Concerning LDL-cholesterol

levels, they were significantly lowered by 3 months of

both CR (p5 0.003) and low-dose TTSE2

(p5 0.002), while levels of triglycerides were not

affected by either treatment.

Liver function was normal at baseline and un-

changed after 3 months (Table II).

Gonadotropin profile was not affected significantly

by both treatments, while PRL (p5 0.005) and 17-

bE2 (p5 0.001) were increased slightly only by low-

dose TTSE2 following 3 months. Plasma cortisol

levels were unchanged under both treatments.

Finally, endometrial thickness was not affected by

either CR or low-dose TTSE2, remaining unchanged

from baseline to the third month in both CR-treated

women (from 3.8+ 0.2 to 3.6+ 0.2) and the low-

dose TTSE2 group (3.7+ 0.1 to 3.7+ 0.1). No

evidence of vaginal bleeding was recorded through-

out the study under both treatments, while two cases

of spotting were reported by women taking low-dose

TTSE2.

Discussion

The present study revealed that both CR and low-

dose TTSE2 were equally effective in relieving hot

flushes and emotional symptoms, mainly anxiety and

depression, in postmenopausal women. On the other

hand, slight differences were found in lipid profile

according to treatment. Indeed, low-dose TTSE2

significantly reduced total cholesterol and LDL-

cholesterol with no effect on HDL-cholesterol and

triglycerides, while CR caused a slight but significant

increase of HDL-cholesterol and a significant de-

crease of LDL-cholesterol, without affecting total-

cholesterol and triglycerides. Both treatments did not

display any effects on plasma gonadotropin levels,

did not stimulate endometrial growth and did not

cause any significant side-effects.

That being so, 40 mg/day CR may be a valid

alternative to low-dose TTSE2 in the management of

climacteric complaints in those women who cannot

be treated with or just refuse conventional strategies.

The positive clinical effect of CR on both

menopausal symptoms and markers of bone meta-

bolism has recently been compared with that of

conjugated estrogens in a 3-month, placebo-con-

trolled study [20]. Hot flushes were significantly

improved, as were psychic complaints, by the use of

herbal extracts that were able to positively affect the

metabolic marker of bone formation, alkaline phos-

phatase, much more than conjugated estrogens.

However, in the above study, a standard dose

(0.6 mg) of conjugated estrogens was used despite

recent focus on the necessity of reconsidering the role

of standard hormone therapy oriented toward the use

of a low-dose regimen [1]. To our mind, low-dose

TTSE2 seemed more appropriate for a comparison,

given its high efficiency and tolerability [27]. Indeed,

women who are good candidates for a ‘natural’

treatment are less prone to accept a standard-dose

conventional hormone therapy, with possible con-

sequences on their attitude to report symptoms on a

self-administered scale for menopausal complaints

[10–12].

Our study is limited by the absence of a placebo

group and, even though the effectiveness of CR over

placebo has recently been proved by Wuttke and

associates [20], the need to produce well-controlled

confirmatory results with black cohosh was reported

by several authors and is still necessary [13–18].

However, the present results add some pieces of

information to the challenge of herbal remedies in

menopausal practice, from both the clinical and the

safety point of view. Although the positive action of

CR on vasomotor and psychological symptoms is

confirmed [14,15,18,20], at variance with the litera-

ture [20], we did not find any significant effect on

urogenital symptoms. Moreover, we cannot even

support the controversial notion that CR reduces hot

flushes by acting on LH pulsatility in postmenopau-

sal women [18,28]. On the other hand, the positive

Table II. Effects of Cimicifuga racemosa (CR) and low-dose transdermal estradiol (TTSE2) on lipid profile, liver function and hormones

(mean+ standard deviation) following 3 months of treatment.

CR TTSE2

Basal (n=32) 3 months (n=27) p Value Basal (n=32) 3 months (n=27) p Value

Total cholesterol (mg/dl) 222.8+ 33.1 221.8+30.08 NS 247.4+26.5 239.4+ 26.2 0.03

HDL-cholesterol (mg/dl) 51.6+ 1.8 53.1+1.7 0.04 70.2+16.5 69.2+ 16.7 NS

LDL-cholesterol (mg/dl) 153.8+ 39.0 146.1+34.4 0.003 153.5+18.2 146.0+ 15.7 0.002

Triglycerides (mg/dl) 115.5+ 50.5 112.5+42.3 NS 121.1+63.5 123.5+ 61.4 NS

GOT (U/l) 14.6+ 3.4 14.5+3.8 NS 19.0+2.4 18.8+ 2.8 NS

GPT (U/l) 20.9+ 4.6 20.8+5.1 NS 25.4+3.1 24.4+ 4.2 NS

FSH (IU/l) 57.4+ 13.9 59.6+17.1 NS 52.6+20.1 52.3+ 12.4 NS

LH (IU/l) 28.8+ 8.9 30.8+10.8 NS 28.7+12.8 30.7+ 11.1 NS

17b-E2 (pg/ml) 19.0+ 5.6 18.7+5.0 NS 18.7+6.6 22.5+ 5.7 0.001

PRL (ng/ml) 10.9+ 3.5 10.4+3.4 NS 13.1+4.9 14.6+ 6.5 0.005

Cortisol (nmol/l) 134.2+ 32.4 129.1+4.1 NS 122.0+4.9 130.2+ 22.2 NS

HDL, high-density lipoprotein; LDL, low-density lipoprotein; GOT, glutamic–oxalacetic transaminase; GPT, glutamic–pyruvic

transaminase; FSH, follicle-stimulating hormone; LH, luteinizing hormone; 17b-E2, 17b-estradiol; PRL, prolactin; NS, not significant.
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action of CR on emotional symptoms seems to

corroborate the idea that CR may act as a neuromo-

dulatory substance within hypothalamic–limbic

structures [23,24]. Indeed, standard CR treatment

restores the sensitivity of opiate receptors which have

been lost at menopausal transition (A. D. Genazzani

et al., personal communication).

The confirmatory finding of a lack of effect at

endometrial level is in keeping with the evidence that

CR has selective activities not only in rat tissues but

also in postmenopausal women [22,29–32] . Indeed,

in experimental systems, CR antagonized estradiol

proliferative activities in human mammary cancer-

derived cell line MCF-7 [33], while it showed an

osteoprotective effect measured by computer-assisted

tomography in ovariectomized rats [22] that was

supported by an increase in osteoblast and a slight

decrease in osteoclast activity in women [20]. Thus,

the estrogenic potency of herbal remedies and other

phytoestrogens is significant, especially for estrogen

receptor b, and they may trigger several biological

responses that are evoked by the physiological

estrogens [34]. That being so, it is worth reporting

that some data are available on the use of CR for a

period of 12 months in reducing the number and

severity of hot flushes induced by tamoxifen in

young, premenopausal, breast cancer survivors

[35], while in a recent randomized, placebo-con-

trolled trial lasting only 2 months the positive activity

of CR on hot flushes was not confirmed in breast

cancer survivors stratified on tamoxifen use [36].

The controversial picture of soy-derived phytoes-

trogens as protective agents in lipid metabolism [37]

is now enriched by our evidence that a herbal remedy

such as CR was capable of lowering LDL-cholesterol

and slightly increasing HDL-cholesterol, without

affecting total cholesterol and triglycerides. This

effect was different from what we observed with

low-dose TTSE2, which confirmed its ability of

exerting a positive action on lipid profile, mainly by

lowering total and LDL-cholesterol [38].

Finally, from the perspective of regulating the

market by improving the monitoring of manufac-

turers that should be able to ensure that herbs

contain pure ingredients [39], it seems important to

underline that the herbal treatment used in this study

did not affect liver function and hormonal profile,

being well-tolerated by almost all postmenopausal

women recruited.

In conclusion, CR (40 mg/day) may be considered

a consistent and safe option to counteract specific

symptoms in menopausal practice.
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