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Abstract : Background: Polycystic ovary syndrome (PCOS) is a common endocrine disorder,
affecting 8-12% of women. Lifestyle modification is the first-line approach in managing
PCOS. Acupuncture has been shown to have also beneficial effects on PCOS. Purpose: To
evaluate the effect of laser acupuncture combined with a diet-exercise intervention on obese
polycystic ovarian females. Methods: Sixty obese females diagnosed with PCOS. They were
divided into study (N=30) and control (N=30) groups. The control group received the diet-
exercise intervention and the study group received the same intervention and sessions of laser
acupuncture, 2 times /week for three months. The tools used to assess the outcome were
anthropometric measurement, fasting blood insulin, endocrine hormones and follicular size.
Results: The results of the study show that participants in the study group revealed a
significantly greater decrease in (BMI, waist / hip ratio, fasting insulin level, LH, LH/FSH) and
significant more increase in FSH and follicular size as compared to the control group , while
AMH was significantly decreased after treatment only in the study group. Conclusion: Laser
acupuncture combined with the diet-exercise intervention decreases BMI, waist hip
circumferences, improves both metabolic and endocrine features as well as increasing the
follicular size in obese polycystic ovarian women.
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Introduction

Polycystic ovary syndrome (PCOS) is a complex heterogeneous endocrine disorder. It is a common
disorder affecting 4-12% of women of reproductive age 2. PCOS is also associated with obesity, insulin
resistance and type Il diabetes, dyslipidemia, hypertension, cardiovascular disease in addition to endometrial
carcinoma *°. Approximately 50-60% of women with PCOS are overweight or obese compared to 30% of
women in the general population .

Intervention studies have suggested that reducing weight either by diet alone or by a combination of
diet and exercise improve hirsutism, fertility, endocrinal hormones as well as metabolic features of PCOS®,
Dietary and exercise interventions also have some impact on enhancing insulin sensitivity. In general,
therapeutic modalities that decrease insulin levels and insulin resistance and lead to weight loss may prove
useful for treating PCOS * '°. Laser acupuncture has been widely used in medical fields for over 30 years.
Clinical research on the efficacy of laser acupuncture has also increased "' *. Several studies have proved that
laser acupuncture could be an effective therapy for obesity ** .


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1334192/#B14
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1334192/#B15
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Methods

This study included 60 obese females diagnosed with PCOS according to the revised 2003 Rotterdam
ESHRE/ASRM consensus criteria and exclusion of associated disorders, with the age between 23 - 35 years and
BMI >30 kg /m® Patients were referred from the outpatient clinic of Gynecology department at Kasr Al -Aini
University Hospital. All females were free from any medical disorders as diabetes mellitus, renal or hepatic
impairment and none of them was under hormonal treatment for at least 3 months prior to the start of the study
or throughout the entire study period.

Patients were distributed into two groups using envelop method. The control group (A) followed an
energy-restricted diet, and engaged in a supervised aerobic exercise training program on bicycle ergometer 3
times/week for three months; while the study group (B) received the same diet-exercise intervention in addition
to laser acupuncture for 3 months.

The baseline characteristics of the participants are presented in Table 1 and it does not show any
significant difference between the characteristics of both groups. Assessment of all patients in both groups
(A&B) was carried out before and after the end of the treatment program (3 months) through assessment of
BMI, waist/hip ratio, fasting blood insulin, level of Antimullerian hormone (AMH) , female reproductive
hormones (LH, FSH) , LH/FSH ratio as well as follicular size. Before participation into the study, all patients
were given a full explanation about the treatment protocol and informed consent form had been signed from
each subject. The study has been approved by the ethical committee of faculty of physical therapy, Cairo
University.

All females in both groups followed an energy-restricted diet (1200 K. cal/day) for 3 months. Dietary program
was modified every two weeks for all patients in both groups. All females performed exercises two times per
week for 3 successive months.

Aerobic exercise training program on bicycle ergometer for both groups (A&B):

Each subject was asked to sit on the adjustable seat of bicycle ergometer and asked to catch the
modified handle bar; the ear sensor was connected to the ear lobe of the subject to measure pulse rate. Every
subject was asked to start cycling “pedaling” by their lower extremities. The exercise performed as following:

First stage (Warming up): Consisted of 5 minutes in the form of cycling at speed of 60 revolutions per
minute.

Second stage (Active stage): Consisted of 20 minutes cycling at speed of 60 revolutions per minute with
incredible load until achieves 60% Of maximal heart rate which was calculated by the following equation:
Maximal heart rate= 220-age in years. The heart rate was measured through pulse meter attached to the
subject’s ear.

Third stage (Cooling down): Consisted of 5 minutes in the form of cycling at speed of 60 revolutions per
minute.

Laser acupuncture for the study group (B):

For the study group (B), gallium Arsenide infrared (GaAlAs) laser, with a wavelength at 904nm and Maximum
power output is 150 mW with a power density at 0.417 W/cm? and energy density of 4 J/cm® was applied for
two minutes on the selected acupuncture points.

All subjects were informed and instructed about the treatment procedures to gain their confidence and co-
operation as well as, they were advised to evacuate their bladders before starting the treatment session to be
more relaxed then the patients sat on a plinth and the points of laser irradiation were mapped and cleaned by
alcohol. Protective glasses were used by both the patient and researcher. A contact pressure technique was used
where the probe was held firmly and the tip was pressed perpendicularly into the target acupuncture point.

The following acupuncture points were selected for laser irradiation: Cv4 (3 cun inferior to the center of the
umbilicus); Cv9 (1 cun above the center of the umbilicus); Cv12 (4 cun above the center of the umbilicus); St25
(2 cun lateral to the midline of the umbilicus); St36 (one finger width lateral from the anterior crest of the tibia)
and Sp6 (3 cun directly above the tip of the medial malleolus) **. The laser technique was applied 2times/week
for 3 months.



Asmaa El-Bandrawy and Hassan Ghareeb /International Journal of PharmTech Research, 2016,9(10): 60-65.

Results

Results are expressed as mean + standard deviation (SD).SPSS computer program (version 16

windows) was used for data analysis. P value < 0.05 was considered significant.

The study group showed greater decrease in (BMI, waist / hip ratio, LH, LH/FSH and fasting blood
insulin) and significant more increase in (FSH, and follicular size) as compared to the control group while

AMH was significantly decreased after treatment only in the study group Table 1.

Table (1): Comparison between different variables measured pre- and post-treatment in the two studied

groups.
Variable Group (A): Dietand | Group (B): Diet , exercise | P value
exercise (n=30) and laser acupuncture (n=
30)
Age (yrs.) 28.80 + 2.71 29.23 +2.92 0.554
BMI (kg/m?)
Pre-treatment 34.24 +0.81 34.40+1.73 0.642
Post-treatment 29.45+0.82°% 27.87+1.07°% 0.001*
Waist/hip ratio
Pre-treatment 0.92 +0.02 0.91+0.02 0.127
Post-treatment 0.90 £0.02 0.87 £0.03° 0.001 *
Follicular size (mL)
Pre-treatment 10.93+1.91 11.13+1.74 0.673
Post-treatment 14.80 +2.34°® 17.97+1.92° 0.001 *
Insulin (mIU/L)
Pre-treatment 2421 +1.88 2490+ 1.97 0.170
Post-treatment 18.76 +1.94 ® 16.18 +2.43° 0.001 *
Endocrine variables
LH (1U/L)
Pre-treatment 10.28 + 3.11 1140+ 2.22 0.114
Post-treatment 0.34+3.21° 7.02+2.29°% 0.002 *
FSH (IU/L)
Pre-treatment 426 +1.22 418+ 1.40 0.822
Post-treatment 6.79+1.90° 7.80 +1.83° 0.040*
LH/FSH ratio
Pre-treatment 251 +0.34 252 +£0.43 0.947
Post-treatment 1.38+0.19° 1.07+0.49° 0.003 *
AMH (pmol/L) *
Pre-treatment 75.88 + 40.65 79.73 + 35.67 0.698
Post-treatment 70.35 + 33.76 63.67 +31.09° 0.429

*= Non parametric statistics, p> 0.05= not significant;

*p< 0.05 significance relative to control A, *p< 0.05 relative to (versus) pre-treatment within the same group.

Discussion

The first-line treatment for women with polycystic ovarian syndrome (PCOS) is lifestyle modification
(diet, exercise, behavioral, or combined treatments), which has been proved to reduce ovulatory dysfunction,
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improve body composition, decrease hyperandrogenism, and enhance insulin sensitivity in women with PCOS
817 This finding agreed with other studies ** ** which have shown that, all women with PCOS should be
encouraged to follow a healthy diet and to engage in regular exercise. This is because visceral fat is
metabolically more active, and weight loss of a few percent is associated with significant decrease of visceral
fat.

Aerobic exercise and diet adjustment can decrease the body weight and waist hip ratio (WHR) of
patients with simple obesity, while the effect of acupuncture combined with diet adjustment and aerobic
exercise is more obvious in the early stage of the treatment for body weight and WHR than two treatments (diet
adjustment and aerobic exercise only) .

Improvement in WHR suggests that laser acupuncture has a valuable role in reducing the abdominal
and gluteal adiposity. Low-level laser therapy stimulates the mitochondria in the adipocytes, resulting in
activation of the cytoplasmic lipase. This enzyme converts the triglycerides into the fatty acids and glycerol that
pass into the extracellular space 2. These findings are in contrast with a previous study, which concluded that
acupuncture combined with diet and exercise for 8 weeks don't generate larger reductions in body weight, fat
mass or body mass index than diet and exercise alone®, the short duration of this study may explain this
disagreement.

Acupuncture may modulate reproductive hormone levels and the effects seem to last for at least 12
weeks after treatment with no significant side effects®®. Explanation of this improvement is that, acupuncture
could significantly improve the basic temperature of patients with polycystic ovary syndrome, and regulate both
reproductive and endocrine hormone %,

In the present study, laser acupuncture group has showed a greater decrease in the insulin level. The
mechanism, by which laser acupuncture affects the insulin sensitivity, is still unknown. Laser decreases
intercellular levels of cytokines %, which are inflammatory products, released from adipocytes and lead to the
insulin resistance .

Repeated low-frequency EA reduces circulating androgen levels in women with PCOS compared with
both exercise and an untreated control group. This may in part explain the significant reduction of AMH levels
observed in the EA group®.

The results of the present study revealed significant improvement in reproductive hormones in the
control group. Aerobics on PCOS showed that it changed reproductive hormones in addition to body fats
indicating that the mechanisms related to ovarian disorder can improve with exercise **%'.

It was reported that prolonged running lower the pulsatile secretion of serum LH level in rats %.
Moreover, exercise training was accompanied with increased serum cortisol concentration and decreased LH
concentration with normal FSH concentration in mares . However, it was reported that an 8-week moderate
endurance exercise did not affect LH®, this may be related to the short duration of this study.

In this study there was significant improvement in both fasting blood insulin and follicular size in the
control group this may be explained by that, IR is associated with reproductive function in PCOS with previous
lifestyle modifications showing improvements in ovulation and menstrual frequency with improved IR *%.
Exercise improves ovulation rates and restores reproductive function. Enhanced insulin sensitivity underpins
restoration of reproductive function through hormonal improvements, including reduced androgens. This
improves the ovarian hormones allowing maturation of follicles thereby restoring ovulation®.

The results of this study proved non-significant decrease in AMH (P> 0.05) after the treatment in the
control group. Previous studies on lifestyle modifications including exercise and diet and their impact on AMH
in women with PCOS have reported contradictory results .In a pilot trial, exercise during 12 weeks decreased
AMH in anovulatory women with PCOS **.Serum AMH levels decreases by diet intervention in association
with decreased androgen levels and improvement of menstrual regularity in overweight/obese women with
PCOS, whereas physical exercise did not affect AMH¥.


http://humupd.oxfordjournals.org/content/17/2/171.full#ref-39

Asmaa El-Bandrawy and Hassan Ghareeb /International Journal of PharmTech Research, 2016,9(10): 60-65. 64

Conclusion

Laser acupuncture combined with the diet-exercise intervention decreases BMI, waist hip

circumferences, improves both metabolic and endocrine features as well as increasing the follicular size in
obese polycystic ovarian women.
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