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difference in mean mass and waist diameter- 109.48± 12.8 and 102.95 ± 
12.8(kg ± SD) and 114 ± 7.7 and 108 ± 6.4(cm ± SD) at the beginning and 
the end of the study respectively. Separate analysis excluding the patient 
who gained weight did not affect the results. 

Figure 1 and 2 shows the BMI and weights of the patients at the beginning 
and at the end of the study. 

Figure 1- BMI in kg/m2 
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Figure 2- Weight in Kg 
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Metabo1ic and endocrine indices 

There were no statistical significant difference in metabolic and endocrine 
indices measured at the start and end of the study, as detailed in table 3 

TABLE 3 

Table 3: Metabolic and endocrine indices. 

Visit 1 (Mean ± SD) Visit 8(Mean ± SD) 

Testosterone (nmol/l) 1.96 ± 0.7 1.89 ± 0.9 
SHBG (nmoVI) 47.7 ± 27.1 43.7 ± 33.9 
FAI 7.3 ± 12.7 7.6 ± 8.6 
Fasting glucose (mmoVI) 4.9 ± 0.5 4.7 ± 0.5 
Fasting insulin (mU/l) 15.9 ± 7.1 18.1 ± 11.4 
Glucose/insulin ratio 0.45 ± 0.37 0.34 ± 0.12 

Abbreviations 

SHBG =Sex Hormone Binding Globulin, FAI = Free Androgen Index 

p 
Value 
0.7 
0.22 
0.46 
0.32 
0.46 
0.28 
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LWIDS 

The lipid studies at the beginning (visit 1) and end (visit 8) of the study are 
shown in table 4. None of the parameters demonstrated a statistically 
significant difference. There was, however, a trend towards statistical 
significance in IIDL levels and LDL particle size changes. 

Only samples from 20 participants were analyzed for LDL particle size. Two 
subjects were excluded because in one case no final analysis was done, as 
the specjmen was misplaced and in the other the lipoprotein profile did not 
yield defined LDL particles. 

Chi squared analysis of the LDL particle sizes revealed a trend towards 
larger particles in visit 8 compared to visit 1 (p= 0.09). Excluding the patient 
who gained weight from the analysis, demonstrated a statistical significant 
change in particle size distribution in the women who had lost weight (p= 
0.037). Separate analysis of patients who lost 5% or more of body mass did 
not show any statistical significance. The IVFTT yielded widely varying 
clearance constants but no significant change occurred during the study. 

Gradient gel electrophoresis was performed on the samples obtained in an 
attempt to determine the concentrations of the different hpid particles. In 
figure 1, the pattern that emerges is demonstrated. Chylomjcrons (CM) are 
the largest particles while LDL particle B is the smallest and therefore 
moves furthest from origin. This method separates the lipid particles based 
on their sizes and makes them identifiable on a plate depending on the 
distance traveled from origin. 
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Figure 3: Gradient Gel Electrophoresis 
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The LDL species where divided into small, intennediate and large and the 
findings are shown in table 5. 
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TABLE 4: Fasting plasma lipids, lipoproteins and triglyceride clearance 

Visit 1 Mean ± SO) Visit 8 (Mean ± SD) P Value 
Triglycerides 1.32 ± 0.41 1.26 ± 0.59 0.46 
Cholesterol 4.6 ± 0.98 4.5 ± 0.85 0.57 
LDL-C (Derived) 2.96 ± 0.83 2.89 ± 0.73 0.52 
HDL-C 1.03 ± 0.26 1.09 ± 0.3 0.09 (t) 
LDL Size A:I:B 3:8:9 7:10:3 0.09 (t) 
TG clearance 0.08 ±0.09 0.09 ± 0.07 0.46 
constant 

All values in mmol/litre. 

Abbreviations 

LDL-C = Low-density lipoprotein cholesterol, HDL-C = High-density 
lipoprotein cholesterol, TG = Triglyceride 

LDL particle size is graded from large to small: 

A = Large particles 
I = Intennediate particles 
B = Small particles. 
t = trend. 
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TABLE 5: LDL PARTICLE SIZE AS DETERMINED BY GEL 
ELECTROPHORESIS. 

LDL SPECIES 

VISIT] VISIT 8 

LARGE 3 7 

INTERMEDIA TE 8 10 

SMALL 9 3 

Chi square analysis of the LDL particle sizes revealed a trend towards larger 
particles in visit 8 compared to visit 1, pO. 0897 . There was one patient of 
the 21 who gained weight and if that patient were excluded from the above 
analysis the change would have been significant, p 0.0372. 

TRIGL YCERIDE CLEARANCE 

The rate of triglyceride clearance (K) was calculated using the fonnula 
TG = D.e -1-..'1 + c. 

Visjt 1 k was 0.079 ± 0.091 while visit 8 K was 0.089 ± 0.067. p = 0.46. 
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This indicates that there was no significant difference in the rate of 
triglyceride clearance at the beginning of the Shldy when compared to the 
rate at the end of the study. Separate analysis, excluding the subject who 
gained weight did not affect the results. 

Discussion 

This study was designed to examine serum endocrine, lipid and lipoprotein 
changes in a small cohort of subjects with peas who attempted to lose mass 
with dietary information, counselling and sibutramine. The relatively small 
change in mass did not have a significant impact on the concentration of 
lipids and lipoproteins and thus it is not surprising that no change was found 
in TG kinetics. af interest, however, was the finding that LDL species 
changed towards larger sizes in subjects who lost mass . To the best of our 
knowledge, tlus is the first report ofLDL particle size responding to a 
relatively modest mass reduction in peos despite the persistence of obesity. 

Polycystic ovary syndrome is associated with an increased risk of 
cardiovascular disease. Dahlgren et al in 1992 compared a risk factor model 
for myocardial infarct in 33 women with peas with 132 age-matched 
controls . Factors used in the risk factor model included age, triglycerides, 
WHR, diabetes mellitus and hypertension. They found a relative risk of 7.4 
of developing myocardial infarction in the peas group compared to 
controls (60) They concluded that since the fisk factors include variables 
correlated to obesity, advice on dietary restriction is an important part of 
treatment of these patients. In the same group of women, Dahlgren and 
colleagues demonstrated a marked increase in central obesity, higher basal 
serum insulin concentrations and a higher prevalence of diabetes mellitus 
and hypertension in the peas group compared to age-matched controls 
(61). 

Abdominal obesity, a common finding in peas patients is a recognized risk 
factor for the development of cardiovascular disease and is one of the 

.... 0 
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markers of the metabolic syndrome. Central to the management of PCOS is 
weight reduction, in particular the reduction in waist diameter. Our subjects 
demonstrated a significant reduction in weight with more than 70% of them 
losing in excess of 5% body weight with a trend towards a reduction in 
waist- hip ratio following treatment. 

There have been a few studies in women with PCOS, which reported an 
abnorrnallipoprotein profile. This is characterized by raised triglycerides, 
marginally elevated low-density lipoprotein (LDL) cholesterol and reduced 
high-density lipoprotein (HDL) cholesterol(23) Studies by Dejager et al in 
France as well as Pirwany et al in Scotland described. raised concentrations 
and proportions of artherogenic small, dense LDL-III in PCOS patients 
compared to body mass index-matched controls with normal menstrual 
cycles and normal ovarian morphology (62;63} Factors that are known to 
influence LDL species include age, gender, obesity, insulin resistance and 
diabetes, plasma triglyceride concentration, Cholesterol Ester Transfer 
Protein (CETP) activity and (hepatic and lipoprotein) lipase activity (64;65). 

The favorable changes in lipids in our study following weight loss included 
a trend towards higher HDL-C levels and larger LDL-C particle sizes. 
Although associated with mass reduction the mechanism appears not to 
involve increased lipoprotein lipase activity but may relate to changes in 
lipoprotein production that are influenced by obesity or a combination of 
subtle changes in parameters including hepatic lipase that are influenced by 
androgens. As smaller LDL particles are associated with an increased 
cardiovascular risk, this could translate into a lower risk for cardiovascular 
disease in these patients. 

Loss of 5% or more of body weight has been shown to improve endocrine 
and ovarian function in obese PCOS patients( 41). In the study by Kiddy et 
aI, 5 of the 9 women with improved menstnlal ftmction conceived. In our 
study, 2 of the women who lost more that 5% of their body weight 
conceived but not all of our patients desired fertility . Mass loss improves the 
cardiovascular risk profile and also results in improved reproductive 
capacity. 
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There was no statistical significant difference in the endocrine profile 
measured at the beginning and the end of the study including fasting 
glucose, fasting insulin, testosterone and sex hormone binding globulin. 
In Kiddy's study the mean mass was 9l.5 kg and they demonstrated a 
decrease in insulin concentrations and reciprocal changes in SHBG( 41). 
In our study the mean mass at the beginning of the study was 109. 5kg and at 
the end 103Kg. The higher mass of OUT subjects may represent a more 
deranged endocrine milieu and may impair the demonstration of 
improvement with modest weight loss. Fleming et al in a study on women 
with PCOS, found that morbid obesity (BMl > 37 kg/m2

) was associated 
with an attenuation of the positive effects of treatment (with metformin) on 
PCOS patients with oligomenorrhoea (66) 

The outcome of weight loss on lipid studies and on waist measurement 
would suggest that weight loss is associated with a decrease in 
cardiovascular disease risk associated with obesity in pcas patients. 
Beneficial changes are associated with modest changes in body mass. This 
may in turn translate into a decrease in cardiovascular disease that has been 
associated with PCOS(19;20) 

The dietetic counsel1ing during the study reinforced previous counselling for 
mass reduction in some patients and no specific exercise regimens were 
advocated. Therefore the lack of impact of the study on the lipid profile may 
thus be due to a previous response in dyslipidaemia to dietary advice and 
small changes in body mass in these women. 

In conclusion, weight loss in this group of patients is difficult to achieve and 
management should ideally include exercise, continuous positive re­
enforcement and the use of group therapy (67;68). These interventions are 
important in maintaining achieved weight loss but are difficult in poorly 
resourced areas, as they are expensive and require considerable co­
ordination. The use of pharmacological agents such as sibutramine as well as 
a more aggressive dietary and exercise regime may be of value in achieving 
the all-important aims of weight reduction and maintenance of weight loss 
and should be part of the armamentarium available to the clinician for the 
management of obese patients with pcas. 
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In our study we fOlmd that moderate weight loss achieved with calorie 
restriction translated into a beneficial change (non significant trend) in the 
LDL particle size, even though the lipid profile and metabolic indices were 
not statistically changed. Given the results of our study, we suggest that 
further research on the impact of lifestyle and dietary modification in obese 
patients with peas in our population should be tmdertaken. This is planned 
for future research 
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