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Abstract © The purpose of this study is to explore the effects of pregnant women's taking of
probiotics and pilates exercise on Postnatal women's body composition, gut—microbiota, obesity
hormones, blood lipid, inflammatory cytokine. Overall clinical trial procedures are as follows. First, a
total of 15 pregnant women were classified into 3 groups, probiotics intake+exercise group(PEX,
n=>5), exercise group(EX, n=5), and control group(CON, n=5). The PEX and EX groups participated
in the pilates exercise twice a week for eight weeks, with 10 min for warm—up, 30 min for main
exercise and 10 min for cool-dawn. The probiotics had to take one capsule a day on its empty
stomach every day. The results showed that intestinal harmful bacteria were inhibited after childbirth
in PEX group, and body fat, WHR reduction. There were also positive effects on the decrease of
leptin hormone in PEX group and on IL-6, TNF-a levels. The caesarean section ratio of CON group
compared to PEX and EX group was found to be high. Conclusion pregnant women's probiotics
intake and pilates exercise will be effective in women's abdominal fat reduction after childbirth, and
will have positive effects on inflammatory levels and appetite control hormones, which will be effective
in preventing and treating obesity for after childbirth.
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Table 1. Characteristics of subjects

Variabjs——CrouP PEX (n=5) EX (n=5) CON (n=5)

Age (yr) 32.52+2.60 31.64+4.39 33.17£2.02
Height (cm) 162.48+8.33 164.75+2.39 160.62+4.88
Weight (kg) 61.44+2.86 68.12+4.66 62.60+4.66

PEX: probioticst+exercise, EX: exercise, CON: non treatment. Mean = SD

- 880 -



=

17 2% A] Borg's scaleZ ©]-835lo] zzt#
5A4([RPE) 11~13& {ASt=S st of
ol &% o AY Ako wet 27Rbch
HHos F7MAIZA, 2E2E

(Table 2)%} Zrtt. ,

i Mo o Mo o [N HU o &
rlo oft 2 ;

o3l

l.n

it o

N
[$,]
i
o
o
I
]
o
IE

2.5.1. AR A

AATE AR 54 A TlAA 35 A

E FASHA st wel FEE 2455 AAR
H AFAFA DS-103M(Jenix Co., Korea)&
ol-gste] AFE FHASHAL, ALE 247
InBodoy 770(Biospace Co., Korea)& Ah-&3}ef
AZFke), ApwFD), AATFkg), AAL=F
kg), Z2ATFH(kg), BMIAZZFASkg/m” ),
WHR, HAHE%), BMR|ZHAFF kea)&
75kl

2.5.2. SAHA

AAALS Qlote] A ¥ OAIRH oY of
A 104742 F4 & 07 A1 mEAE] A
o 2 HE 10ml A AF F AF2oA

302%F  incubation st YAEZ](3000rpm,

Table 2. Pregnant Women's Pilates Exercise Program
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10min)ote] @H(Serum)& Esttt. RE &
olf o gt B2 ARz AT o] =5t
Atk RFAE EH B4 7EQ] miRrds I
18t Colorimetry, ECLIA, TIA, ELISAS] ¥
oz EAsinh. ddWcler dEAE
TC(CHOL2, 22-045-780), TG(TRIGL,
22-045-795), HDLHDL-Cholesterol Gen.4,
NC1389150), LDL(LDL-Cholesterol  Gen.3,
NC1029870), H|F A S2E Leptin(Human
Leptin  SimpleStep ELISA® Kit, ab179884),

Adiponectin(Adiponectin - Human  SimpleStep
ELISA® Kit, ab99968), Insulin(Insulin,
50-188-250), EFA ArelEZIQl  IL-6(IL-6

Human ELISA Kit, ab46027), TNF-a(TNF
alpha  Human  ELISA  Kit, ab46087),
CRP(Cardiac C-Reactive Protein (Latex) High
Sensitive, NC1548505)-2 #45}%t}.

2.5.3. ZHu]AE AAHGut Microbial
Analysis, GMA)

AUudE 48 HAAle S=YaErdde
ol=lste] £¥ AqFH 9 HANE stadt. ndAES]
Heog AHIIES HUal AR, ARE HAL] 29
AHAES 71 REE It O & HHTIEE
Aol BEujo] U fole HlmHtEge, =
EntA ) A (Bifidobacterium, Lactobacillus)@} &
ot 22 AE Y2 (Clostridium) 9] #3322} H|wt
Aol H 7| A (Firmicutes) W S7HAel dhH)
Zold|~(Bacteroides) 9] H]&(%)= wA5F3ITh

Contents

Time RPE

Warm—up

Normal breathing, Total body stretching

10 min 9

Level 1 : 1~2 week
Cat cow, Arm circles, Spine twist, Leg circles,
Side kick, Bridge, Neck & arm stretching
Level 2 : 3~6 week

Main exercise

Double arm circles, Half roll down, Half squat,

30 min 11~13

Leg side up, Donkey kick, Deep breathing
Level 3 @ 7~8 week
Hip stretching, Half-lunges, Knee push—up, clam,
Down dog, Low bally breathing

Cool-down

Deep breathing & stretching

10 min 11
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AATY & AS, ATEF, AAYE, 82
2, BMI, WHR, 7|ZtHAFEFBMR), HAHE]
A At A7l gt dsakg gt glgich
w2t 2 GIASS AR A A7) Thel| A
Z(PEX: t=5.895, p=0.004, EX: t=6.798,

p=0.002, CON: t=4.714, p=0.009), AlsE=F
(PEX:  t=3.024, p=0.039, EX: t=4.710,
p=0.009, CON: t=5.691, p=0.005), A|A|*L=F
(PEX:  t=2.968, p=0.041, EX: t=4.694,
p=0.009, CON: t=5.765, p=0.004), =A%
(PEX: t=2.836, p=0.047, EX: t=4.367,
p=0.012, CON: t=5.327, p=0.006), BMI(PEX:
t=4.165, p=0.014, EX: t=6.699, p=0.003,

CON: t=3.995 p=0.016), 7|ZUiAIEH(PEX:
t=2.992, p=0.040, EX: =4.709, p=0.009,
CON: t=5.663, p=0.005)°14 &2I3+ Zol7} 1t
et Eo, M 7] WHR2 PEX Huhat
EX FdhollA folgt Afo|7b Yt (p=.027).
g, AR Jgat Al7]ef ot AsAtg
At SAHeR FolstA ekttt F anti
2 A Ay PEX HuolAd A77F o5k
Al ZastEHeht=3.664, p=0.022).

ol 23 F WHRS Asa-gaits ¢l
o E4F 83 5 CON e EX HuolAd Z7t
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A 4 mRNA 9 29 AFAZG3T3-L1) 9
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o "X FFE EASHAT(Table 4. S+
I folle 24 Aar g A71o o7t Aozt
| 337 gtk sAdLez {ogt Aol= $
QAT Golel W EEh| 2]l (Bifidobacterium)
o] BE oA Frlol= Aol vEbLL, &
o3¢l FEHMI B A(Lactobacillus)= CON Atk
7 EX HdoAE Z4ste Aol veElgou
PEX koA F7tsh= Zako] Yetwtth

Ho a2 25 55 2 o9 A
A BElE #7148 Aldes, RE ool ofAo]
ARE HAF FA Bf S7 Folda, o] of &H]
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Table 3. Changes of body composition
Group
. PEX(n=5) EX(1n=5) CON(n=5) F p
Variables
b Pre 61444286 68124466  62.60x466 1 95079 .001F**
weight
ko) G 1763 213
Post 54061237  63.04%1025 58421453  TwG 2805 100
T 47755 .001%***
total body  Pre  3048%2.60 32984429 30.08+1.27
0 G 065 938
water Post  27.78+1.05  30.14+4.68 2758221 Txg 065 938
T  17.381 .001***
body far  Pre  19.76+2.16  2298+582  21.36+4.62
mass(kg) G 1.646 234
Post ~ 16.06£2.89  21.82%4.26 2066381 Twq 4403 037
Pre  41.68+3.58  45.14+581  41.24+1.71 T 47232 .001%**
fat free
mass(kg) G 1296  .309
Post 3800135 41224646  37.76£3.02  Txg 056 046
skeletal  Pre 22424216  24.50+3.44  22.20+0.85 T 43193 .001%**
muscle G 1.417 .280
masstkg)  Post  20.36£0.89  22.34%3.80  20.08+173 Ty 008 992
pyg Pre 23.00£182  2550+174  24.58x198 T 61.866 .001**
(ke/m? ) G 3452  .065
T .005 946
whHr ~ Pre 0.87+0.03 0.90+0.03 0.89+0.02 ,
) G 5310  .022
Post  0.85+0.04 0.91+0.02 0.90£0.04  TxG 589 570
basal Pre  1270.00%77.05 1345.40%125.46 1260.40+36.58 1 47402 .001***
metabolic G 1.312 305
rate(keal)  Post  1190.20+29.55 1260.20+£139.60 1185.60£65.28 Tx( 067 936
T .005 944
body far  Pre  3222%379 33463402  33.88+4.97
) G 1240 324
ratetl Post  29.62+4.24  3458%2.67 35224473 T.G 3844 051
*pL05, **pd.01, ***pd001. Mean + SD

PEX: probioticstexercise, EX: exercise, CON: non treatment.
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Table 4. Changes of rumen microorganism

_ Group X (n=5) EX(n=5) CON(n=5) F o op
Variables

-  p. 137354606580 204648372800 978151262000 T 2851 117

Bifidobacterium "¢ +1,874,410,681.06 +3,607,909,174.74 +3,471,429,942.06 66 68
(cfu) pogt 21,297.734,093.60 54,230,021,802.20 14,097,603,576.60 ' '

+28,916,769,992.32+98,041,339,567.03 £22,107,745,144.69 TXG 873 443

_ b 85,342,08860 167601729840 189413818560 T 2031 180

Lactobacillus ™™ +56,042,333.21  +3,443278,825.95 +1,896,996,693.77 50 570
(cfu) pog | STT8T6442.80 60145657340  228,509877.80 ' '

+522,975,317.65  +667,380,149.75  +350,890,558.80 TXG 1500  .262

B b 1218722164960 3018678,840.00 1029333540980 T 1405 259

Clostridium ™™ +14,515362,584.20 +2,932,404,730.70 +15,384,107,797.80 04 99
(cfu) pogt 11:549.405,585.60% 22,196,078938.00 15,159,564,996.20 ' '

15,562,307,537.35 +34,091,228,554.60+28,235,012,236.10 TXG 805 470

Firmicutes  Pre 49.40+2.35 48.86+1.70 49.48+1.16 T 191670

G 408 674

(cfw Post  49.00+0.73 49.90%1.48 4810£117  TxG 1000 251

Bacteroides  Pre 50.60+2.35 51.14%1.70 50.52+1.16 T 191670

G 408 674

(cfw Post  51.00+0.73 50.10%1.48 5190117 TxGg 1553 9251

*pd05, **pd.01, ***pd001. Mean + SD

PEX: probioticstexercise, EX: exercise, CON: non treatment.
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Table 5. Changes of obesity hormone

Journal of the Korean Applied Science and Technology

G
, % PEX(=5)  EX(@=5)  CON(n=5) F p
Variables
b 488.52 381.24 401.72 T 1.871 196
Leptin +88.07 +100.67 +60.28 G 477 62
(pg/ml) 408.22 422.92 493.30 ' '
ost +77.90 +108.98 +9179  TXG 15642 .001***
Pre 254.37 375.05 303.02 T 5.078 044*
Adiponectin +153.73 +230.36 +220.78 G 490 -
(pg/ml) 227.86 270.17 176.69 : :
08 +130.67 +109.79 +12589  TxG  .633 548
Pre 8.66 12.12 12.40 T 28553 .001***
Insulin +4.24 +2.86 +1.62
(mg/dl) 5.18 8.20 10.80 G 3.861 051
ost +2.40 +3.56 +213 TG 1606  .241
*p.05, **pd.01, ***p001. Mean + SD

PEX: probioticstexercise, EX: exercise, CON: non treatment.

dxud FLr7t gasklh oA a7 %
ZoAzt A4 77] 4449 4 ofrxylE 4%
of feolgt gyt 9l11[29,49], FERMIEA =
2tetE(Lactobacillus  plantarum)®] A37F g
AN 4tme] oftjxulgizt Pt =xlof] Ay
o] itk AR A+ Axkel AX|TH50]. w
H I3E 5 9 F-FAth B 252 AHA
gt @3 HdoA ot mu”oe] IA Frtsta

Aol 5 Fxet A%
2 Atg=H51,52,53,54,58]

nxate g 85 FA F ad SN fo
3 AJolz} ] glgieh, B weulo] el A

- H
HA7E G B4 BH AET

FA AR

2% oA-3(IGFRP-3), <¢l&d  AHdA4
(HOMA-IR), 2F32 WYAOGTD)S ZAaAZl

e sl EA[38,55], YAEE

ddez

oA AHtd Z3E Uehe dFE°]l A%
o} o|¢} TEFIA, Kristin 5(22]2 AAA G
ArRol  ZEHRA YA Hl A A(Lactobacillus
rhamnosus) AF7F oA &9 - axr}
N, oA Qled AP Zde] glo] Z=H}
olegA9] FA 717ro] Aoytial AAlstct.
2hA FEAFAE dAl d WEsHAE 7H]
nEdAE EHst] mZHpo]QEA ZAfo gt

dA 71 B EAt
I avE dssfior & Zolth
3.4, €349 AMOIETFI HAL

2 AFoME 853 detelA RE Z=
Hhole g 20l HH7F 4 & o349 dFA A
o|E7Ile| mAE JdFe EHstHH(Table 6).
FTLIARIZR] TNF-a ot TAHZU tiAA 2o
A ZHEE IL-601M Hetat Al7]ef o9t 4=
28 't yeigth 5 8y J35S AT
A3 A7IZF TNF-ae 9 PEX  HeH(=5.379,
p=0.006)7 IL-69] CON  FeH(=-5.420,
p=0.006)914 frolgt zpel7h uebdot. T2
¥747]1 945 FAAYU CRP= Hdd Al7]of 9
g deag avt gl

TNF-a& 22 deier v, gk It

welo]l glom Ay wEdel A @3
TNF-a 437} 7 5], 2 Ageld

= PEX it EX HHe] &4 Fof TNF-«
7t ZrAastg gt CON Ago| A 4271 Z7}
st 53 Fu| S Tk oA H]
T G npero] 5 Fort fElde 7
AZIEA Y Alge] dub-ciefde] A
e F1 G5 §vheE E9tty Bty

Hlo] Q Bl M Fel 250 #F
oS H3551y et HWElol= A 9 T A%

N
Mo & o B
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Table 6. Changes of inflammatory cytokine

G
, PP pEX(n=5) EX(=5  CON(=5) F P
Variables
Pr 15.78 15.82 12.70 T 1.804 204
TNF-a ¢ +6.52 +10.59 +9.66 2 5
(pg/mb) 3.92 13.42 19.70 : :
ost +1.94 +9.51 +1606 TG 9106  .004**
p 21.26 5.98 4.79 T 002 962
-6 e +18.56 +4.62 +2.21 75 315
(pg/ml) 9.28 6.87 16.12 : :
ost +8.70 +5.79 +6.53 TXG 16702  001***
Pre 1.68 1.22 1.34 3.971 070
CRP +1.76 +1.14 +0.74 001 999
(mg/dl) 0.64 1.08 0.92 ' :
ost +0.64 +1.13 +0.31 TXG 987 401
*pL05, **p.01, ***pd.001. Mean + SD

PEX: probiotics+exercise, EX: exercise, CON: non treatment.

sfob wel -840 FAAL 4TS Fol 9%
g Aes 4gdon 5 xastdts A7
2 st gicss)

i =2
EX oA IL-67F Z4sty, EX
7 CON WRolAE 275t Al uehd
< AtRO] mzHpoleE A HHIE o4

T HFAE APRIEIRIS S B
—gjote] €4 [L-6 HE=E HaAZIH, 24 W
o P A S AT A
Axtet ARt 60].

C-%84 @@ (C-reactive protein, CRP)
A4 BMISH AATED w2 AuaAe 9l
o, 8% =2 CRP= 444 Tk, 249 9
& F7HIRITH61]. & AFoAM= ARE Al A
o Zke] CRP A]oflA folgh Zel7b UEhtA]
kARt BE FrAshs RS Ve o=
A G712 Z=Hpo] @ BlA9t CRPof| ¥t @2 4
=0l Gk, TES, HIT, IAEFH FS
AR FEES Oider XgEo] Bl HlolErt
=5ka1[41,62], AFRO] A% Al 71z W et
22 9 A Ao ot Al 3 ded A
Aup Aeker A wrt t=A yehd 5 Q7
woll et Hlw 2A4S flsiMe sEAYET

o) 1 O
A AAe HrAZITHS9]. B Ao
P

1)
o

=

—

7, H gAY ATl Hag Ao
Azt FsiEE PEX Hde] TNF-a ¢
IL-6 AL m2Hlolega HFH 9 5o 9
sf H9, WHR, AAH=F F40] B3 gt
datg A 57 Zgsto] oA Wy A=

AL & AT st w2 3)Eo| mgo] H A

gy

HDL $2l= fHdat Al7le] oJgt a2k Ato]
7 e gtk mheb 3 S-S AA
& A7} A]7] 7be] TCPEX: t=8.317, p=0.001,
EX:  t=4.240, p=0.013, CON: t=4.414,
p=0.012), TG(PEX: t=11.053, p=0.001, CON:
t=3.858,  p=0.018), LDL(PEX: t=4.609,
p=0.010, EX: t=2.928, p=0.043), HDL(PEX:
t=3.067, p=0.037, EX: t=3.093, p=0.036,
CON: t=3.763, p=0.020)°ll4] F<]gt zpol7} v
Epytt.

Kobyliak 5[63]2 =ZgHlo]QEAE A
H|gE mheAo] Ib ZAo|A 2] oA
Ot -CoA(Acetyl-coenzyme A) 4 <A,
HJ2HE, ST9A, LDL &4 yepdoa

O il e
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Table 7. Changes of blood lipid

G
, U pEX(m=5)  EX(m=5)  CON(=5) F P
Variables
Total Pre 260.80 257.40 255.40 T 78920 .001***
Cholosterol +21.39 +41.34 +17.30 D 505
(rﬁ e/s dir)o > 186.20 188.00 204.40 ' :
& Ot 4203 +29.74 +40.02  TXG 957 411
Pre 234.60 222.20 249.20 T 15300 .002**
Triglyceride +47.41 +64.82 +45.59 G 537 508
(mg/dL) 82.60 171.80 163.00 ' :
oSt 43055 +182.80 +7884 TG 1464 270
Pre 164.00 159.80 178.40 T 21.959 .001***
LDL +26.15 +40.38 +26.22 G 5018 176
(mg/dl) 118.00 115.60 164.40 : :
oSt 1015 +19.60 +50.16 ~ TxG 1961  .183
Pre 81.80 87.80 63.00 T 26240 .001***
HDL +9.09 +9.68 +16.73 G 5 795 101
(mg/dL) 68.00 58.00 53.80 ' :
St 41160 +15.80 +965  TxG 1962  .183
*pC.05, **pd01, ***p001. Mean # SD

PEX: probioticstexercise, EX: exercise, CON: non treatment.

AT, QARE om @ AL AtE  SlAn ofrmuE Q&AL §olg ol
Aol A7E EATTn SrHA3) B gl 7} gtk 954 AfolEskslel: PEX Ag
HE grmel @3 A 5Eof &Y WAL A o IL-6, TNF-a 247} Uehda CRP 4o
e g mamologrel FAE YR %A & Ao} gtk BF AW AAe] A9 B4
AAEGT, ZAAHET A dgo] ®& A F o4e] AT 7 TC, TG, LDL, HDL 4o
4e Aold 4 QAT Aol 488 Aow X RTINS

e, SEI mEeoloE s WA AXE 24 F o
4] BE A 8 AR ko] wataoln |
9, [L-6, TNF-a 548 #4447 95< o)

4.8 2 Sk Hlgh ool gol @ Zleolc,
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