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Abstract

Objectives: To evaluate administration of bee stings at sites of acupuncture on the
hormonal profile of patients with idiopathic premature ovarian failure (POF).

Study design: A pilot study carried at Obstetrics and Gynaecology Department, Tanta
University Hospital, and at the Entomology Unit, Zoology Department, Faculty of
Science, Tanta University from June 2015 to December 2015.

Patients and methods: 20 patients aged 18 to 40years with idiopathic POF were
included in a case series study. Measurement of serum concentrations of Follicle
Stimulating Hormone (FSH), Luteinizing Hormone (LH), 17B-estradiol (E2) and
Anti-Miillerian hormone (AMH) with calculation of Antral Follicles Count (AFC)
and volume of ovaries was done before and after bee stings that were administered
for 3 months, 2 sessions per week. Every session was 15minutes with a range of 3-8
stings per session at the site of acupuncture. The outcome measures were changes in
estimated variables within one month after bee stings.

Results: FHS and LH significantly decreased from 54.5+3.2 to 27.1£5mIU/mL and
from 53.842.7 to 25.24+4.1mIU/mL respectively (P value<0.001). E2 significantly
increased from 38.7+3.3 to 92.5+2.9Pg/mL (P value<0.05). Ovarian volume, AFC and
AMH were not specifically different after bee stings.

Conclusion: Bee stings at the sites of acupunctures significantly reduced the serum
levels of both FSH and LH and increased serum concentrations of E2 with improvement
in hot flushes and vaginal dryness. Bee stings had no effect on AFC, AMH or ovarian
volume. The use of bee venom (stings) therapy at the sites of acupunctures for patients
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Introduction

Premature ovarian failure (POF) is an ovarian insufficiency
in women under the age of 40years that is associated with serum
concentrations of Follicle Stimulating Hormone (FSH) greater
than 40IU/ml with cessation of folliculogenesis and subsequently
lesser production of estrogen.! POF is characterized by amenorrhea
and sometimes intermittent menstruation with unpredicted onset.
Patients’ presenting with POF, exhibit menopausal-like symptoms,
such as hot flushes, dryness of the vagina and vaginit is with
subsequent dyspareunia, mood changes and insomnia.! POF affects
approximately 1% of women under 40years of age and 0.1% under
30years.> Symptoms of POF differ from those associated with
menopause by the presence of varying unpredictable resumption of
functioning of the ovaries, with successful pregnancy and delivery in
approximately 5-10% of confirmed cases of POF.!* POF occurs due to
idiopathic or genetic causes. Genetic causes include abnormalities of
X chromosomes and single gene disorders. POF can also be associated
with autoimmune diseases single or polyglandular immune disorder,
viral infections, such as mumps, and oophoritis, and iatrogenic causes,
such as chemotherapy and radiotherapy. Idiopathic or primary POF is
a diagnosis of exclusion and constitutes about 75%-90% of all cases
of POF.!#

For diagnosis of POF, there must be at least two measurements
in which menopausal levels of FSH (>401U/L) are observed at least
six weeks apart in a woman younger than 40years of age. In addition,
elevated concentrations of Luteinizing Hormone (LH) and depressed
concentrations of 17B-estradiol (E2) must also be observed.'
Additional laboratory investigations to elucidate possible causes of
POF are requested upon clinical diagnosis of a specific disease or
disorder. Trans-vaginal ultrasound examination of patients with POF
shows diminished ovarian volume and numbers of Antral Follicles
Count (AFC). Ovarian biopsy is not necessary for diagnosis of POF
in patients with normal karyotype.®

Management of POF requires Hormonal Replacement Therapy
(HRT) to relieve symptoms. HRT in these cases does not improve
fertility, for which arange of medical treatments are used but the results
are unsatisfactory.! Use of Gonadotropin Releasing Hormone (GnRH)
analogues to suppress release of gonadotropin and resumption of the
ovarian function has proved to be unsuccessful.*” Danazol, which
is a derivative of the synthetic steroid ethisterone suppresses the
production of gonadotropin and has some weak androgenic effects.
However, Danazol, which in addition to its androgenic effect also has
the side effect of modulating immune function, failed to reverse POF
in patients with normal karyotype.® Treatment with corticosteroids
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resulted in satisfactory ovulation and rates of pregnancy in cases
of POF that were known to be caused by autoimmune diseases.”!
Immunosuppressive agents were not effective and resulted in
unwanted side effects.!" Clinical trials, in which treatment of POF
by daily use of pentoxifylline combined with tocopherol and vitamin
E, for nine months or daily use of growth hormone-releasing, were
ineffective for treatment of POF.'>!?

Acupuncture has been used, in Asian countries for thousands of
years, as a treatment for many disorders with few or no side effect.!*
Acupuncture has been applied to a range of gynaecological disorders,
including menopausal symptoms of normal women as well as patients
subjected to oophorectomy. Acupuncture improves outcomes of
pregnancy during in vitro fertilization (IVF). It is considered an
effective and unexpansive treatment of polycystic ovary syndrome
(PCO). The mechanism of action of acupuncture is not fully
understood. Results of some studies have indicated acupuncture can
modulate the hypothalamic-pituitary-ovary axis (HPOA).!4 18

Administrations of bee venom through points of acupuncture
(acupoint) was successful for producing a strong therapeutic effect,
relative injection to non-acupoint areas' and has been applied to
treat several diseases, including Arthritis, Depression, Obsessive
neurosis, Diabetic neuralgia, Sciatica and vitiligo.”* Bee venom
contains 18 different compounds that all possess pharmaceutical
properties.?’ 2> Apamin, melittin, phospholipase, and hyaluronidase
in bee venom block or inhibit the nervous system, stimulate the
heart and stimulate the adrenal glands. Also present in bee venom
are antibiotics, phospholipase A, as well as two amino acids rich in
sulphur methionine and cystine. Sulphur is believed to be the main
element in inducing the release of cortisol from the adrenal glands
and in protecting the body from infections. Contact with bee venom
produces a complex cascade of reactions in the human body.* The
aim of the current study was to evaluate administration effect of bee
stings at the sites of acupuncture on hormonal profiles in patients with
idiopathic POF.

Patients and methods

The current study is a consecutive case series prospective study
which was conducted at the Obstetrics and Gynaecology Department,
Tanta University Hospital, and at the Entomology Unit, Zoology
Department, Faculty of Science, Tanta University from June 2015
to December 2015. The study was approved by the hospital ethical
committee and patients signed an informed written consent after the
reason for the study and methods to be applied were fully explained to
them. The study included women were selected from those attending
the Obstetrics and Gynaecology Department exhibiting idiopathic
POF. The inclusion criteria were as follows:

i. Met POF diagnostic criteria, mainly with four months or longer
of amenorrhea and serum concentrations of FSH greater than
40IU/L detected on at least two measurements at least one month
apart

ii. Age was between 18 and 40; and

iii. Patients had stopped for at least three months prior to the study
medications that can affect reproductive hormones.

Exclusion criteria were:

i. Patients subjected to bilateral oophorectomy or those who have
chromosomal abnormalities or gonadal dysgenesis;
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ii. Had a history of receiving radiotherapy and/or chemotherapy
for any type of cancer;

iii. Had a history of autoimmune disorders and/or of receiving
hormonal treatments or been treated with immunosuppressant
drugs;

iv. Exhibited a systemic, primary disease of liver, cardiovascular,
kidney, or hematopoietic system; and

v. Had previous exposure to bee stings or any other type of
apitherapy for any purpose within six months prior to the study
and the presence or suspicion of allergy to bee stings. Patients
were all subjected to examinations by trans-vaginal ultrasound
and serum concentrations of hormones were also measured
before the intervention.

Trans-vaginal ultrasound was done to exclude any ovarian
organic pathology, to estimate the AFC and to calculate the ovarian
volume according to the formula of prolate ellipsoid (Volume=length
x height x width x 0.5233).2 Measurement of serum concentrations
of FSH, LH, E2, and Anti-Miillerian hormone (AMH) was done for
all patients prior to the intervention. Concentrations of AMH were
quantified by use of an ELISA KIT (antibodies-online, catalogue
number ABIN414951). It is competitive inhibition ELISA technique
in which the limit of quantification is 37-3,000pg/ml with intra-assay
precision coefficient of variation (CV)<15% and inter assay precision
CV<15%. Concentrations of LH were measured by use of an ELISA
KIT (Cayman chemicals, item number 500720). It is a sandwich
ELISA of which the limits of quantification are from 0.5 to 200Iu/ml
with an intra-assay variability CV < 9.2% and inter- assay variability
CV<7.9%. Concentrations of FSH were measured by use of an ELISA
KIT (Alpco, catalogue number 11-FSHHU-EO1). This is a two-step
capture ELISA technique with limit of quantification 5-100Iu/ml with
intra-assay variability CV<5.8% and inter-assay variability<7.7%. E2
was quantified using an ELISA KIT (R&D systems, catalogue number
KGEO014) with lower and upper limits of quantifications 12.3- 3000pg/
ml with intra-assay CV<8% and inter-assay CV<8.9%.

Intervention

The intervention in the current study was administration of bee
stings at the site of acupuncture. It is a pilot study and, to our know-
ledge, there are no previous published studies for use of bee sting
in cases of POF. Hence, the sites of bee stings were selected to be
the same sites used for acupunctures according to WHO Standardized
Acupuncture Point Location.?* Sites used were ST 25 (Tianshu), ST
28 (Shuidao), ST 29 (Guilai), CV3 (Zhongji), CV 4 (Guanyuan), LR
3 (Taichong), GV 20 (Baihui), GV 24 (Shenting), GB 13 (Benshen),
ST 36 (Zusanli), SP 6 (Sanyinjiao), KI 3 (Taixi), BL 23 (Shenshu) and
BL 32 (Ciliao). GV 20 (Baihui), GV 24 (Shenting), GB 13 (Benshen),
ST 36 (Zusanli), SP 6 (Sanyinjiao), and KI 3 (Taixi), BL 23 (Shenshu)
and BL 32 (Ciliao).

Exposures to bee stings were conducted with worker honey bees
(Apis mellifera L) of indeterminate age obtained from bee hives
maintained in an apiary near the Agricultural Campus of Tanta
University (Tanta, Egypt). Worker bees were brushed into disposable
polyethylene bags then returned to the laboratory and placed in
a refrigerator at 4°C for approximately 10min to slow movement
of bees. Bee stings were applied individually at sites of fertility
acupuncture at Entomology unit. Duration of therapy was 3months
with 2sessions/week, every session was 15minutes with a range of

Citation: Shehata A, Eldorf A, Hussien N, et al. Bee stings at sites of acupuncture as a potential therapy for idiopathic premature ovarian failure: a pilot study.

MOJ Women'’s Health. 2016;2(4):93-98. DOI: 10.15406/mojwh.2016.02.00038


https://doi.org/10.15406/mojwh.2016.02.00038

Bee stings at sites of acupuncture as a potential therapy for idiopathic premature ovarian failure: a pilot

study

3-8 stings/session in order to cover all the above mentioned sites for
all patients. Worker bees were forced to sting the back and abdomen
at sites of acupuncture (Figures 1). After the bee’s sting, the stinger
was left in the body for about 15 minutes before it was removed.
Within one month after intervention with stings of bees patients were
subjected to another trans-vaginal ultrasound examination and blood
drawn to quantify concentrations of hormones. The main outcomes of
the study were changes in serum concentrations of the hormone, AFC
and volume of ovaries after intervention with stings by bees.

(A)

Figure | Bee sting sites (A) Anterior (B) Posterior.
Statistical analyses

Data were processed and analysed using statistical package for so-
cial science (SPSS) PC for windows XP (Version 16). Normality of
data was assessed by use of the Kolomogrov-Smirnov test, and homo-
geneity of variance was determined with a Levene’s test. If necessary
to meet assumptions of parametric tests, data were log, transformed
to ensure normality and homogeneity of variance. Concentrations of
hormones are presented as arithmetic mean and standard deviation,
and for comparison between two groups, independent samples (t) test
was used with an alpha level of 0.05.

Results

Twenty of 38 eligible patients were included in the final results,
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with 13 of those still in the follow-up beyond three months (Figure
2). Minimal allergic reactions were observed in four cases and were
managed by oral antihistaminic then they completed the study. The
demographic data of the 20 patients enrolled in the study are presented
(Table 1).

38 Eligible patients

L

2 declined consents

)

36 Eligible consenting patient

5 excluded:

k4

3FSH incomplete

¥ 2 didn't meet the inclusion criteria

31 Eligible consenting patient

s 9 Excluded because they didn't

! complete the treatment

22 complete the treatment

2 lost follow up

v

)

20 complete one month follow up

Y
13 complete 3 months follow up

Figure 2 Selection of patients.

Table | Demographic data of patients enrolled in the study.

Parameter Range Meant SD
Age (years) 18-33 26.1%5.3
Age of menarche (years) 12.8-16 14.33+£0.96
BMI (kg/M2) 18.4-33.5 26.74+5.87
Duration of Infertility (years) 1.1-6.7 4.1£1.91

Before the study amenorrhea was present in 14 patients (70%) while
Oligo-menorhea was found in six patients (30%). Sixteen patients
(80%) were complaining of primary infertility and four patients
(20%) from secondary infertility. The other patients’ complaints were
hot flushes in eight patients (40%), depression in 14patients (70%),
vaginal dryness in eight patients (40%) and Libido disorders in two
patients (10%). Serum concentrations of the measured hormones,
ovarian volume and AFC in the studied cases before and after bee
sting are presented (Table 2). After bee sting therapy, there was a
significant decrease in serum concentrations of both FSH and LH,
while the two markers of ovarian reserve, AMH and AFC together
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with volume of the ovaries were not significantly affected (Table 2).
After bee sting therapy, two patients regained menstruation; the first
was after one month and the second after 3months. After normalization
of concentrations of FSH and LH to 6.31IU/ML 7.6MIU/ML,
respectively, pregnancy occurred in another patient who was 25years
old with secondary amenorrhea. This pregnancy was achieved after
clomiphene citrate 50mg daily for five days starting in the second day
of induced menstruation. Subjective improvement of vaginal dryness
was observed in nine patients and severity of hot flushes was observed
in seven patients.

Table 2 Selection of pateients

Parameter Be.fore Bee Af.ter Bee P-value
Stings Stings

FSH (mIU/mL) 54.5+3.2 27.1%5 <0.001
LH (mlU/mL) 53.8+2.7 25.2+4.1 <0.001
Estradiol E2 (Pg/mL)  29.5%£2.9 38.7+3.3 <0.05
AFC 2.8+0.3 3.1+0.3 0.166
AMH (Pg/mL) 0.51+0.6 22%1.7 0.213
Ovarian volume (mL)  4.2+0.4 4.1£0.3 0417

Discussion

Results of the current study indicate that bee sting therapy at
sites of acupuncture for patients with idiopathic POF can readjust
their serum concentrations of FSH, LH and E2.These changes in
concentrations of hormones were associated with partial improvement
in symptoms, with resumption of menstruation in two cases with
fewer incidences of hot flushes and decreased dryness of the vagina.
These observed improvements in the symptoms can be explained
by readjusted concentrations of hormones, especially those of E2.
These readjustments of hormones were the cause for resumption of
ultrasound documented ovulation in five patients after two to five
cycles of induction. Moreover, one of these five patients achieved
pregnancy after induced menstruation and induction of ovulation by
use of clomiphene citrate. The relatively small rates of ovulation,
which at the same time is considerable if compared with the results
of other studies,*®!"""3 can be attributed to low ovarian reserve of
patients as showed by their lower AMH and AFC, before the study.
Insufficient exposure to bee stings might also a cause of lesser rates of
ovulation and pregnancy observed during the current study.

Although there is no standardized practice for administration of bee
venom, some authors report that the location of the sting is important,
with the sting acting as a sort of acupuncture in combination with
the effects of the venom; while others report that the location is not
important. Moreover, the number of stings also varies widely from
a few to hundreds and they may be administered either by live bees
or by injection.”? The use of bee stings at sites of acupunctures in
the current study showed nearly similar results of acupunctures and
electro-acupuncture in normalization of FSH, LH and E2 in patients
with idiopathic POF. In another study, acupunctures were used for
31patients presenting with idiopathic POF at the same points used
in the current study. In that study duration of acupuncture between
20-30minutes, once every other day for three months,” the baseline
serum concentrations of FSH and LH before acupuncture were
63.74£23.3 and 48.6+18.71U/L, respectively, after acupuncture, FSH
significantly decreased to 48+16.61U/L(p=0.001) and LH significantly
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decreased to 17.01£11.661U/L(p=0.001). Serum concentration of
E2 significantly increased from 49.5+£30.5 to 68.24436.15pmol/L
(»=0.001). In another study, electro-acupuncture (EA) was used in
21patients with idiopathic POF, EA stimulation in each patient was
done for at least 20minutes once daily and five times per week for the
first four weeks, then once every other day and three times per week
for the two months.?® They were then followed for three months. After
one month, serum concentrations of FSH and LH decreased from
89.08+11.97 and 37.1+£3.47IU/L 45.37+7.07 and 22.08+3.66 IU/L
respectively after the EA. After two months of EA, Concentrations of
both of those hormones increased. Concentrations of FSH and LH were
49.28+8.85 and 22.29+4.421U/L, respectively, while concentrations
of E2 increased from 33.35+18.83to 223.82+45.95pmol/L after
treatment by EA. Similar results to the current findings were observed
by a study conducted in Japan.?” In that study menstruation in a highly
trained athlete was restarted after using acupuncture with hormonal
therapy, involving three times daily oral administration of 0.5 mg
norgestrel and 0.05 mg ethinyl estradiol for two weeks. Using this
hormonal combination with acupuncture was deemed to have given
better results in regaining the menstrual blood flow and the biphasic
basal body temperature than use of either therapy alone.

Effects of acupuncture on various gynaecological disorders are
not fully explained and effects could be via various mechanisms. For
instance, normalization of hormones after acupuncture might be due to
modulation of the hypothalamic-pituitary-ovarian axis.? Improvement
in symptoms of patients was also related to improved mental state
including rhythmic secretions of pituitary gonadotropin. Acupuncture
can manage various gynaecological disorders, including POF through
modulation of the autonomic nerve functions.?® Acupuncture in
the lower abdomen enhances activities under control of the vagal
innervation and suppress sympathetic activities simultaneously, this
leads to stimulation of the autonomic innervation of the pelvic organs
with increased their blood flow.?® Acupuncture also has a central action
that could explain its effect on different gynaecological diseases.
Electro-acupuncture stimulates aromatization of androgen to estrogen
at the hypothalamus® and decreases the number of estrogen receptors
at the hypothalamic preoptic area.’® More recently, by using fMRI
acupuncture was found to modulate both electrical and enzymatic
activities of the brain cortex.

In the current study bee stings had a similar modulatory effect
on hormones as that obtained by acupuncture. This modulation
of concentrations of hormones by bee venom might be due to any
of the various components that have biological activities. At small
doses of melittin, a biologically active peptide that constitutes about
50 -55% of the total volume of bee venomis an anti-inflammatory
agent. It increases capillary permeability and blood flow, interferes
with coagulation of blood, modulates the immune system and affects
the central nervous system.’33 Phospholipase A and B in the bee
venom interfere with the blood coagulation, improve blood flow,
maintain integrity of neural tissues and act as de-toxicating agents.**
Adolapin is a peptide in venom of bees with anti-inflammatory and
antirhumatic actions that inhibit cyclooxigenase and lipooxigenase
enzymes in the brain and at the site stung. The authors hypothesized
that components of bee venom have positive effects on the vascular
and immune systems as well as on ovaries, that lead to re-adjusting its
function together with improvement in central secretions in hormonal
the brain.*

In conclusion, Results of this study are unprecedented in
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suggesting that bee stings at sites of acupuncture significantly
reduce concentrations of both FSH and LH in blood of patients with
idiopathic POF. It also increases concentrations of E2 in blood serum,
with partial improvement in hot flushes and dryness of the vagina.
Alternatively, there were no statistically significant effects on AFC,
AMH or volume of the ovaries. This effect of bee stings is exerted
through the compounds present in bee venom which possess many
biological activities. Results of this study recommend and support
the use of bee venom (stings) therapy at the sites of acupunctures
for patients with idiopathic premature ovarian failure. However, it is
noteworthy that more detailed studies with a large number of patients
and a standardized practice for the administration of bee venom
are needed. Also, effect-directed fractionation and identification to
determine which chemicals in venom of bees are responsible for the
observed effects is needed.
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