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The Effects of Body Mass Index on Baseline Hormonal Status and
Glucose Metabolism in Women with Chronic Anovulation

Jeong Ho Rhee, Eun Jeong Jeong, Jong In Kim

Department of Obstetrics and Gynecology, School of Medicine, Keimyung University,
Daegu, Korea

Objective: To assess the difference of baseline hormonal status and pathophysiology, and confirm
the risk factors for long term complication according to Body Mass Index in women with polycystic
ovary syndrome.

Materials and Methods: Serum level of LH, FSH, Estradiol, Prolactin, Testosterone, DHEA-S,
fasting insulin were measured and 100 gm oral glucose tolerance test and endometrial biopsy were
performed in total 75 chronic anovulation patients and 20 normal cycling infertility patients. 95
evaluated patients were divided into 3 groups including patients with chronic anovulation having BMI

. below 25, BMI beyond 25.1, normal cycling infertility patients, Group 1 (n=39), Group 2 (n=36),
Group 3 (n=20), respectively. Statistical analysis was performed respect to relationship between BMI
and measured hormone level, sum of glucose level during 100 gm OGTT, insulin resistance using t-test,
ANOVA test, Post Hoc test, Mann-Whitney test. p<0.05 was considered as statistically significant.

Results: Serum LH level and LH/FSH ratio was significantly higher in Group 1, compared than
Group 2 or 3 (p<0.05), BMI and LH, LH/FSH ratio was negatively correlated (r=-0.351, r=-0.318).
There was no significant difference according to BMI in FSH, testosterone, estradiol, prolactin,
DHEA-S level. Fasting insulin and sum of glucose leve! during 106 gm OGTT were significantly
higher in Group 2 compared than Group 1 or Group 3 (p<0.05), there was no significant difference
between Group 1 and Group 3. Insulin resistance was more frequently identified in Group 2 cornpared
than Group 1 (p=0.001).

Conclusiens: BMI and LH, LH/FSH ratio were negatively correlated, so clinical significance of LH,
LH/FSH ratio in diagnosis of PCOS may be attenuated by increasing body weight. Overweight patients
with chronic anovulation may be the risk group for developing insulin resistance, hyperinsulinemia,
glucose intolerance, later type 2 DM. Hyperinsulinemia may operate mainly in overweight chronic
anovulation patients in development of hyperandrogenism.

Key Words: Body mass index, Chronic anovulation, LH and LH/FSH ratio, Insulin resistance, Glucose
intolerance
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(FSH), F¥3 22 (Estradiol), F5EHZ2E (Pro-
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Ao % ¥eFA AZPE g, ded AU §
of Fall Zh oA 9] Apole} ABIE BAsIge
A& AFAL FEA] IEF/FTEA A&d b7}
4.5 o3l ZA¢-& Aosiglch’ AT fod %
AP AEL ttest, ANOVA test, Post Hoc test,
Mann-Whitney testS ©]-8-3151.07 p<0.05% 295
SAE foAdel A Aoz 1Fdgth

2 1

A AT 75908 A AFTE 399 (7
1), BITHEE 36 (F 20103 IRT (T 3)& 207
o]tk Al w7kl AFe) Hol= giglod Higt A
EE 1, T2, 7 3004 Z2h 21384203, 29.97+
3.38,19.58+1.53 olch

712 BANZEE (LH)Y FAE T 194
9.2245.10 mlU/mlE F 2904 6.18+4.40 mIU/mlrt
T 3004 2.9941.07 mIU/ml B} F2)8lA E3kor
AT AR AANAE 7.76+£4.93 mIUmlZ o2
T B foeA 3t (p<0.05).
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LI72 & 200419] 15811101 7 300 49] 059+
02480} FostA Ekod (p<0.05), AT A
(T 1, & 20 dEF B} B4t GAz=R
(testosterone}®] EFA & o 1944 0.61£0.33 ny
ml, T 2904 0.68+£029 ng/miE AT tAHE 7
e foltk zolrt ¢ OL} g2 0.3610.16
ng/ml BoE oA & A8 Jehido
(p<0.05).

GEASIEE (FSH) BFAE & 1, & 2004
Z}7} 4394198 miU/ml, 4.254+1.96 mIU/mlE 7
gz olle Zol7t glont dizaol e 559+
211 mlU/ml Bohe fojab wekon p<0.0s), ¢

¥ 52 (Estradiol) T 1, T 2904 7+ 68.11¢
55.27 pg/ml, 53.26127.87 pgmlE AT At o]
T F9g Aol Yo T 1€ tETIA Y
40.28+15.32 pg/ml K} fol8tA ds5o] Ao
o (p<0.05), FEEHZEE (Prolactin), -4 24
BT EE (DHEA-S)9] %X 7 19 Aolg 1
o]} St} (Table 1).

FEA AEPL F 2004 17.71412.13 plU/ml2

7 191419] 6.90+3.93 plU/mitt ti2Tolx1 9] 7.85+
321 plU/ml B} R3] 30 (p<0.05), FEA]
YF IEFAL T 2004 89.75+21.54 mg/dlE T
1ol 49} 76.90+9.08 mg/dirt thEatol A 2] 8555+

Table 1. Results of baseline serum hormone levels in each groups (Mean£SD)

Group 1 Group 2 Group 1 + Group 2 Group 3

N 39 36 75 20

Age (yrs) 254 26.5 25.9 251
BMI (kg/m’) 21.38+2.03 29.97+3.38 25.50+5.12 19.58+1.53
LH (mIU/m}) 9.22+5.10" 6.1814.40 7.76£4.93 2.99£1.07
FSH (mIU/ml) 4394198 425%1.96 4321196 5.59+2.117
LH/FSH ratio 227117 1.58%1.11 1.9441.19 0.59:+0.24
E, (pg/ml) 68.11£55.27" 53.26%27.87 60.98144.63 40.28%+15.32
Testosterone (ng/ml) 0.61£0.33 0.68+0.29 0.65£0.31 0.36£0.16
PRL (ng/ml) 24.92£19.31 19.08+18.49 22.11£19.02 19.24+12.18
DHEA-S (pg/dl) 205.194:94.61 171.264£76.71 188.90:£87.59 191.29::64.85

"p=0.007 (r=-0.351) between group 1 and group 2, p=0.00 between group 1 and group 3
p =0.022 between group 2 and group 3, 'p=0.047 between group 2 and group 3

p 0.011 (r=-0.318) between group 1 and group 2, *p—() 035 between group 1 and group 3
"p=0.005 between group 1 and group 3, p=0.000 between group 2 and group 3

Table 2. Results of fasting insulin and glucose, sum of glucose during 100 gm OGTT in each groups (Mean£SD)

Group 1 Group 2 Group | + Group 2 Group 3
Fasting Insulin (uIU/ml) 6.9013.93 17.71£12.13 12.09410.35 7.85%£3.21
Fasting Glucose (mg/dl) 76.904+9.08 89.75+21.54" 83.07117.42 85.55+14.35
Sum of Glucose 379.59181.55 504.001183.69* 439.31%152.61 402.15+63.27
during OGTT
Fasting Glucose/Insulin 14.3417.71 9.03£12.28 11.794:10.44 12.15+4.06

"p=0.00 between group 1 and group 2, group 2 and group 3, Tp=0.029
p=0.00 between group 1 and group 3, group 1 and group 2, *p=0.00 between group 1 and group 2
p=0.015 between group 2 and group 3
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Table 3. Frequency of insulin resistance in each groups

Group
1 2 3
Fasting Glucose/Insulin Count 1 9" 0
<4.5 % within group 26 25 0
Fasting Glucose/Insulin Count 38 27 20
>=45 % within group 97.4 75 100
“p=0.001
LH-BMI (r=-0.351)
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Figure 1. Negative correlation between BMI and baseline serum level of LH

14.35 mg/dl B} F-2]3HA FUT} (p<0.05).

100 gm 37 EET F3F ZAllA A7HE 8%
FEgXe] T2 F 2004 504.001183.69 mg/dlE T
101} ThEFo)A 2] 379.59+81.55 mg/dish 402,15+
63.27 mg/dl B} RolahA ko (p<0.05) (Table
2), Y& YA LHFLL vk Fukg AT v
oA 25%E B AF ST gl 26%,
2ol A9 0% ot @43 2 dE WEE B
%tk (p=0.001) (Table 3).

vk A9} EF 714 S2EX)%%] @A) 2o
My Hgt Aol FAFEEE, vvk X H} 3
HT2EAGEANTI L H) AlojelE 84 AT B
A7} EA81H. 08 1=-0.351, r=-0.318), H|7F A}
FEA QE™, FEA] Jdedn FHE2E (Testo-
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sterone), HAFZTEE (LAY GRITEE (Testo-
sterone) AFolollE ¥4 F& BAZ SABIAT (=
0.552, r=0.239, r=0.292) (Figure 1-Figure 5).
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BMI-LH/FSH Ratio (r=-0.318)
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Figure 2. Negative correlation between BMI and LH/FSH ratio
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Figure 3. Positive correlation between BMI and fasting insulin
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Fasting Insulin-Testosterone (r=0.239)
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Figure 4. Positive correlation between fasting insulin and testosterone
LH-Testosterone (r=0.292)
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Figure 5. Positive correlation between serum levels of LH and testosterone
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