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Effects of Regular Exercise and Diet on RMR and Hormonal Changes in Obese Women Hyong-Ran

Park, II-Young Paik, Hwa-Eun Jin, Young-Il Kim, Yi-Sub Kwak and Jin-Hee Woo™,.

Department of

Physical Education, Yonsei Umvers:ty Seoul 120-749, Korea, 'Department of Physical Education, Dongeui
University, Busan 614-714, Korea, “Department of Physical Education, Dong-A University, Busan 604-714,
Korea - The purpose of this study was to examine resting metabolic rate (RMR) and thyroid hormonal
(TSH, Ts, and Ts) changes following weight loss by diet with regular exercise in obese women. The
subjects of the present study were 7 women who were above 30% body fat. The subjects arrived into
the laboratory in the morning after 12 hour overnight fasting. All subjects measured RMR, % body
fat, and fat free mass at weight loss program start time, after 4 weeks and after 8 weeks. All the RMR
values were expressed as absolute value (kcal/day), absolute value/FFM (kcal/day/FFM), and abso-
lute value/BSA (kcal/m ?/ hr), and were calculated predicted RMR value minus actual RMR value.
Also, correlation of blood thyroid hormonal (TSH, T3, and Ts) secretion and RMR were analyzed.
There were significant differences in weight, % body fat, and BSA following diet with exercise
(p<0.05). Also, there was a difference between predicted RMR and actual RMR value following weight
loss (p<0.05). We also examined the hormonal changes according to weight loss. After weight loss,
the level of TSH and Tj were higher than before. But there were no significant differences. Also, the
level of T; was lower than rather before but there was no significant difference. Among the anthro-
pometric factors, FFM was highly correlated (r=0.761) with actual RMR value before weight loss. Also,
there was a correlation (r=0.771) with actual RMR value after weight loss. Therefore, actual RMR ex-
pressed as FFM increased in weight loss program by diet with exercise. There were no changes in

the level of thyroid hormonal TSH and T..
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Table 1. Characteristics of subjects (Mean+SD)

Age (yr) Height (cm)  Weight (kg) Body fat (%)
21.14 (£1.37) 165.80 (+7.39) 70.35 (*¥11.51) 34.37 (+3.22)

Table 2. Exercise program

Week  Exercise type & duration Exercise intensity

+ Cycling 30 min
1~4 - Treadmill 20 min
- Stapping 10 min

» 55~65%
Heart rate reserve

» Cycling 30 min
+ Treadmill 20 min
» Stapping 10 min

- 65~75%
Heart rate reserve

+ Weight training 30 min

5.8 Bench press - 1-RM  65~75%

Leg press » 10~13 reps
Lat pull down - 3 set

Leg curl + Rest
Shoulder press 60 sec/item
Triceps

Table 3. Diet

Meal

Week (keal) Menu
s Choose 1 among below 5
Breakfast 1. vegetablestjuice or coffee
(200) 2. fruitstjuice or coffee
& 3. vegetables+bread (2 slices)+juice or cof-
dinner fee
1~3  (200) 4. powder of roast graintvegetables

5. powder of roast graintfruits

m Choose 1 between below 2
Lunch 1. noodles .
(400) 2. boiled ricetsoup+side dishes (kimchi,
seasoned vegetables, fishes, chicken)

+ boiled rice and cerealstsouptside dishes
(kimchi, seasoned vegetables, laver, a cake
of bean curd)

Breakfast
(300)

= Choose 1 among below 3

1. boiled ricetsouptside dishes (kimchi,

seasoned vegetables, fishes, chicken)
Lunch
4~8 (400) 2. noodles

. rice gruel+souptside dishes (kimchi,
seasoned vegetables, | fishes, laver, a
cake of bean curd)

[0

- Boiled rice and cereals+side dishes
(kimchi, seasoned vegetables, a cake of
bean curd)

Dinner
(300)
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Table 4. The changes of physical characteristics (Mean=SD)
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& A #-E- 4 (Pearson’s Correlation Analysis)< ]%‘5‘]-051 2t
AN YA T} 2=, AR 2, 283 BSA 7+ ASEA
& BAsQth fo4EL =005 A43tgh

2

A% W3l Table 4o Yepd R Zo] AF57F A
703521151 kg A A)E7-eF 85% 60.55+11.58 kg & -9
A A= A THp<0. 05) A AWk g2z A 45984588
kgl A A)Z=73F 855 42514594 kgo 2 #2913 Z}o]7} 1}
Bl gkt AAW S A FaH A 24374610 kgl A A
Z7% 8323 18044663 kgoZ £o3 AolE BYY
(p<0.05). A A& A7 A 34.37£3.22%00| X A F0F
8% 2932+483% % A HQPoH, BEAR TR &% 2
o7} WAHJTHp<0.05). =3, AEHHLE AFHF A
1774016 mo} 4 FZE7HeF 823 1674016 m'E 9] 3 =}o]
2 Roln 7+2H Y THp<0.05).

AT g AL AF 7o mE FAANALE o524
Z3) Atole} zpoll i3 Hlw A= Table 59 YE S)
A} Zo] ShAAIgAL S AR 3o AFA = AFH
A o] 1537.71+124.36 kcal/day, AZE72E I 7ol
1441.14+126.36 kcal/day 2, St A DA ek AThR] ko] o
ZXE FAHCE F9% Ao|7t FAE oM (p<0.05),
AANAES] AU A e AFAe ASHF A Fao
1350.43+252.67 keal/day, #| &7 & 57 o] 126857+207.52
kcal/day 2, St A AL ES] AR AFA T FAZOE

2oy rr oz

Height (cm) Weight (kg) FFM (kg) Fat mass (kg)  Body fat (%) BSA (m?)
Baseline 165.80£7.39 70.35+11.51 45.98+5.88 24.37+6.10 34.37+3.22 1.77+0.16
4 wk 165.94+7 .65 63.14+10.38 43.04+5.59 20.10+5.35 31.60+3.14 1'71i0’15*
8 wk 166.11+7.62 60.55+11.58' 42.51+5.94 18.04+6.63 29.32+4.83 1.670.16
* Significant difference vs. baseline
Table 5. The changes of RMR (MeanzSD)
Predicted value Actual value Predicted-
AV AV/BSA AV/FEM AV AV/BSA AV/FFM actual value
Baseline  1537.71+124.36  35.71+0.95 33.48+1.96 1350.43+252.67  31.42+3.20 29.56+2.24 187.28+131.57
4 wk 1468.29£113.08  35.71+0.95 33.63+2.34 1284.29+207.87  30.85+3.71 30.13+4.12 184.00i154.31*
8 wk 1441.14+126.36  35.71+0.95 33.61+1.86 1268.57+207.52  31.71:4.34 30.36+4.81 172.57 £154.88

+ AV: Absolute value (kcal/day), BSA: Body surface area (m

* Significant difference vs. baseline

?), FFM: Fat free mass (kg)
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Table 6. The correlations between RMR and weight, FFM,

BSA (1)
Weight FFM BSA
Baseline 0.721 0.761 0.729
4 wk 0.715 0.764 0.727
8 wk 0.707 0.771 0.728

Table 7. The changes of thyroid hormones (Mean+SD)

TSH (uU/ml)  Ts (ng/dl) T (ug/d)
Baseline 0.86+0.36 114.79+31.64 8.16+1.99
8 wk 1.11+0.93 112.85+38.33 8.68+1.99

Table 8. The correlations between RMR and thyroid hor-

mones (1)
TSH T | Ts
Baseline 0.377 0412 0.369
8 wk 0.425 - (0.398 0.387
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