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Osteosarcopenic obesity is associated with reduced functional fitness,
isokinetic muscle strength and relationships among irisin, adipokines

and bone metabolism markers in elderly women

Sung-Woo Jung, Myong-Won Seo, Sung-Woo Kim, & Jong Kook Song*
Kyung Hee University

[Purpose] The purpose of this study were to assess physiological and biochemical characteristics in
elderly women with osteosarcopenic obesity (OSO), and to analyze relationships among irisin, adipokines
and bone metabolism markers. [Methods] 126 elderly women were selected and among them 10
women were classified into OSO group (76.9£5.2 yrs) and 14 women were classified as a NOSO group
(72.945.6 yrs). Physique, body composition and bone mineral density were measured. Senior fitness tests
were 30-s chair stand, 30-s arm curl, chair sit-and-reach, back scratch, 8-foot up-and-go, grip strength,
and 2-min step test. Isokinetic muscle strength was measured by isokinetic dynamometer (Cybex 770,
USA). Nutrition intake and physical activity were administered. Biochemical parameters including irisin,
FNDC-5, leptin, adiponectin, CTx, 25(OH)D, osteocalcin, and PTH were measured. All data were
analyzed by SAS 94. Independent t-test was applied to compare between OSO and NOSO groups.
Multiple regression analysis was used. The level of significance was set at .05. [Results] The results of
the study showed that there were significantly high for waist circumference, hip circumference, WHR,
and BMI in OSO group compared to those of NOSO group. Higher results were also obtained for fat
tissue and percent body fat but significantly low for lumbar bone mineral density. OSO group showed
significant lower results for grip strength and 2-min step test compared to NOSO group. Peak torque,
and relative peak torque at 60° were significantly lower for left and right knee flexion in OSO group.
Protein intake was significantly low in OSO group, but no difference was obtained in level of physical
activity between two groups. Irisin was significantly related to adiponectin, FNDC-5 and osteocalcin in
explaining 35.2%, 81.5% and 92.1% of the variance, respectively. [Conclusions] This study shows that
elderly women with OSO have higher results for physique and body composition parameters except
body height. However, lower values were obtained for functional fitness, and isokinetic muscle strength.
OSO may have more risks for metabolic syndrome, bone fractures, fall, lack of daily physical activity
and limit of locomotion due to the imbalance of quadriceps and biceps femoris in non dominant leg.
This study suggests that criteria and mechanism of OSO should be clarified by follow-up study.

Key words: Elderly women, Osteosarcopenic obesity, Irisin, Adipokines, Bone metabolism markers

A 2 0SO)& H|gtel 5 vro Fak dl 3w 7]y e
So] FAld LAEE 230 2 (Ormsbee et al.,
TS24/ BT (osteosarcopenic obesity: 2014) =, n@el WE W, FHFT, THLTO
Al Wy = 1 ool F435] Flste] 174,
wE Fad 12017, 02. 01. Ate A #Ao] F5eta gtk (lich et al., 2014;
=8 £ 12017, 02, 27, - G2lo] =ots
A B89 - 2017, 03, 20 Ormsb?e et al.,o2014' Kim, 201_5)0. Lo‘_] & }C‘)}
* WAL $F = (jksong@khu.ac.kr). WA AA A (25, AW, W)l JeS n x| & Tkt
R =S 20149 AR (RS9 AdeR dEd At A A Wa2 719tk (Ilich et al. 2014). =22
AL uol 28 A7 (NRF-201481A5A2A03065619) geie Wsks s " ). =


mailto:jksong@khu.ac.kr

286 Sung-Woo Jung et al.

A& 30~40A Atelol] Ha T ZEd & HAF 7
ashy, JE 791 70~804 ] Z5o] < 40%7HA
e Ao g Haw 3 (Cruz-Jentoft et al., 2010),

3t el S 2taFolgka st Rosenberg,

b

2011). |9k AP W 24 304]6] Hx ol
= 2ANE FAST A3 Ao] Z7H

o7 o FEm AL A, HFA 2kl

A diAutEo] A3 Ao Atrdrt
744 "9 (sarcopenic obesity: SO)
S AR < 30% o] =2 FHES YERY
LYz 199849 30.2%°14 20099 37%=
o] 7kt 9ith(Loenneke & Pujol, 2011:
Cho et al., 2013). o]& AA&Eo ¥ HAY
of SV}, EvE Y%A AH 58 LT[ HaEX
HE Ads2E, 93748 28, nlo] ol 59 A
sletA ol WMalyl 1 dlo] & 4= itk (Baumgartner,
2000; Weinheimer et al., 2010). o|2{3 A3}= <3| =,
o] A} Aeld AW Zska(Ambrose et al.,
2013), i 98 ES S7ItHKhamseh et
al., 2011). =3 2744 FAZ/FE5(sarco-

dl

B =2
osteoporosis) & AZTEE IGF -1 ¥ AAs229
W3} v A Es e gad A, vER D Aol
T8 Yloly, T IS B2 HE oprlE & ol
&2 e U e Aol Jvh(Kaji, 2013). % <
g2 s o 2 o] 9la(Sjoblom et
al., 2013), 2424 g ZF/FEEe YA 2
o] AdES T7MA a9 A A3t A3EY AYE

= =
§, W, AEA Aol EAge] ol I
224 e 1A s g, BH, AUE)
Q
a1

=

!
i

=,
o
ftl
[
Rt
unt
32,
fuj

AF 8RS /M= (Ilich et
al., 2014). o9} o] vjut EFS, THLTS A
T FE8ATF EAs 7ty Agks EAse A=
ZQ38lAak ghte] Agtg A7 AIAA AP HE Ao
G2 24 52 Y5y & oS58 5 glon, Afe
7kt A Yt AAFA Wl mE 434 2
I Al & ukdd 4 gl Aoz AtgEt(Ilich et
al., 2014; Ormsbee et al., 2014). 22 1F A
ds

sarcopenic obesity: NOSO) 7t 2|4, 7154 zte]
£ e d+e FE5T Aol

&S A E ) Ale| BT thE eI =S
kel BHjsl=d o] A who] @711 (myokine) ©| 2k
&} (Pedersen & Febbraio, 2008), A3}st Hof <
TFoM = ZAE}F Tl mlo] 7RIS FHl gt B
238}al JoH(Bortoluzzi et al., 2006: Henningsen
et al., 2010). 21 & ool g4l (irisin) & & 2l
e gepAgzA A 2] ZAgtel UCP19Y
Tl A=t 1 23 F dyA] LHEE ST
HRha A led AP S WA wabA
ojg|rle & 5T FHoR 3 A A5& we
|

R

(]

o
-

h e b BE=T i W

oo (Bostrém et al., 2012), FFZ YA] 4H]d|
93t J-g ke 28 ARt AAYS sk

23 98-S & Ao ARHAG(Kim, 2015). =3
|

B

P

o]

¢

2S mil 2 sted 2EAE Al Ser) 2
I 1o (Colaianni et al., 2013), 53} w220l
e S2E 7H S #iAo] glE AR dSHn.

© ¥ (leptin), o}]Ed€ (adiponectin)
& EHISH BRI AIA JI’l o] =31 o] Y]
vttn Hastth(Lecke et al., 2011).
3 3 ™

e APAAAE 5



Physiological profile of osteosarcopenic obesity elderly women 287

TN
= 97

¢ (Okorodudu et al., 2010)°]x
5z gETd xR T- SCOY(—}7]' (-2.5(Kanis,
1994)elm 24T sfdsthe AR it 244a
=< European Working Group on Sarcopenia in
older People(EWGSOP)9 ¥ue]&3} e
7|EA 5 ol gte] HPLE <1, 26 m/s, SMI(Z4
A4) <25.6(AHA 2A29] ¢/AF X 100), o<
20kg(Baumgartner et al., 1998; Cruz-Jentoft et
, 20105 Kim et al., 2012; Ishii et al., 2014)l
3t didAtel et NOSOHHS H|vh Fthas,
o BT OHD* W %e A= o3 OU% 715AE

0

oy oﬂ,

H

ol

e

—_
~

] T Zﬁ 4* 194 20-r o4k A A<l
o #odet z, 2) AFAIE 270€E ool
OMI, a8 kA B ZY 2 E Ak Y
I A= 7, 3) 170 o[l 5% o139 A5
Ak, 4) AR EA7F e AL B) B
F(F%), A F gle 18Y, Al 18

ol &
[kl
HU

2 el

o o & oF
S oy
N

>

oF [k

o
- O
X,
o g
jutes
N,
riot
ot
Jo_ 1
ok
W
)
oX T
>,

¢
e

o> Y ol rS rE oo ot Fo
) FVOE%OE“J—U
-~

)
&
N,
olr
0
ox
S
0,
i
_>;
ftl
_O‘E
8
i)
yu 2

o AHEEA o993l (KHU IRB 2014-G18)9lA &
A e Fo APRGoM, BE PAE AT A%
4 AFUEE FRA IS B A BN e

10, NOSO 149eIglon tdat 23 Wé & (Fig.
D3 2o
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I
l v
Obesity No obesity
(230% body far) (<30% bodv fat)
N=9% N=27
l—»E};c}uded 173 f)ZExcluded 13
Osteoporosis No osteoporosis

(t-score of femoral neck or proximal
femur or lumbar spmal < -2.5)

{t-score of femoral neck & proximal
femur & lumbar spmal = -2.5)

N=126 N=14
l—)Excludad =11 l
Sarcopenia Wo sarcopetia

+ gait speed = 1.26 and N=14

* Grip strength = 20 or

« SMI =256 (weight admusted)
N=15

No blood test
N=3

Osteosarcopenic obesity Non-osteosarcopenic obesity
N=10 N=14

Fig. 1. Classification of the participants

A2
tidzke] A Ale2 A3 (STDK model 1, HD,
Japan)ﬁr 5 A%A (Seca Co, USA)E o] &3}
243193, AAZFA G (body mass index: BMI)E
EO}M"/}. dysde 128 529 4 FURYE
ZAE o]&3te] 43199 0.1ecm B9IE 715319
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Table 1. Physical characteristics of NOSO and OSO

Variable NOSO 0SO t-value

Age(yr) 72.9+£5.6 76.9+52  -1.804
Height(cm) 153.244.8 1479455  2.545*
Weight(kg) 50.744.3 53.8+7.2  -1.326

Waist Circumference(cm) — 76+4 82.6+£7.5  -2.796*
Hip Circumference(cm)  89.9£3.8  93.4+4.5  -2.077*
WHR 0.85£0.04 0.88+0.05 -2.074*

BMI(kg/m’) 21.52£1.61 24.64+2.67 -3.574**

Values are mean+SD *p(.05, " p.01
WHR: Waist-Hip Ratio

BMI: Body Mass Index

Table 2. Body composition and bone characteristics of
NOSO and OSO

Variable NOSO 0SO t-value

Fat tissue(kg) 13.1342.29  17.8342.88  -4.454***

Lean tissue(kg) 35.1742.62  33.58+4.85 1.033

Percent body fat(%) 26.16+3.30 33.68+3.17  -5.593***

Total BMC(kg) 1.66£0.26  1.50+0.35 1.236

Total BMD(g/cm) — 1.01£0.10  0.940.14  1.396

Femur BMC(g) — 25.3244.12 25284735 0016

Femur BMD(g/cm)  0.76£0.10  0.69+0.10 1.666
Lumbar BMC(g)  50.76£7.42 37.4243.14  6.016%**

Lumbar BMD(g/cr)  0.88£0.09  0.68+0.06  6.064%**
Forearm BMC(g) 9.03+1.61  8.16%1.38 1.380

0.38+0.06 0.865
**p(.001

Forearm BMD(g/cm)  0.40+0.06

Values are mean+SD
BMC: Bone mineral content
BMD: Bone mineral density
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A= (Table 3)° AAE #iel 2o} <= (Grip
strength) (p{.001) % A#HA 72 (2min-step test)<]
45 0SSOl NOSOHHET oA @A et
WUoh(p(.01). g &FA1228 (30-s Chair stand test),
4228 (30-s Arm curl), FAFAA (Chair sit-
and-reach), “¢A+%4 (Back scratch), Y1H4/%
284 (8-foot up-and-go)lAE He 7+ Folt
Zpol7F VA gkt

Table 3. Physical fitness of NOSO and OSO

Variable NOSO 0SO t-value
30-s Chair stand(n) 18.14+4.26 14.20+5.29 2.023
30-s Arm curl(n) 19.57+4.82  15.90+4.25 1.930

Chair sit-and-reach(cm) 14.68+10.51  9.93+8.56 1.175

-5.18+13.06 -14.61£12.04  1.800

8-foot up-and-go(sec) 5.85+1.72  7.39+£2.72 -1.573
Grip strength(kg) 22.343.5 16.34£3.5  4.182%**
2-min step test(n) 115.5£17.48 92.9+18.73  3.032**

“*p(.01, ***p<.001

Back scratch(cm)

Values are meantSD

0SSO 9F NOSOHHY] 544 22 (60°/sec)=
18t 23 (Table 4)°] AN E veh 2o}, 2

Table 4. Isokinetic muscle strength(60°/sec) of NOSO and OSO

=4 (Peak torque) A% 5 =32 (p< 01)
= 232 (p€.001) A 0SOFTe] NOSOFTHET}

frol st ] Sl et 3 Al 9 4 2l (Peak
torque %body weight) WL = (p< 01),

= AAd2(p(.05), &= (X 001 o] A OSO
Fdo] NOSOHHET} #<] OMI A Yehgon, %

99 (Average power)AE ¢ ZIZ(p(.05),
35 AR (p(.05), HF FF2(p(.01)°] Fel3H|

S et 0SOF @3 NOSOH @] 5454 28
(180°/sec) <& Hlal w4 gt A= (Table 5y #1A|€
vhe} 2} Hdl2g, Al ¢ Hdl2Y, F 4P (Total
work done) BF &= Z3(p{.05)44 OSSO

o] NOSOHHHET} folatA 2A| Jefsitt.

OSOHEF} NOSOFHe] i A Fa AALF
FS vl F43F Z3= (Table 6)°l AAR Hle} 2t}
@A (Protein) 9] A% OSOX“?}O] NOSOH TRt}
fFoatAl WA vepg o (p£.05), & oA HAZ
(Total energy intake), B3} ( Carbohydrate)
14 (Lipid) A & A 1t v«]?} Zpo] 7k vepA] ok
ottt 3k AlA &% (Physical activity) A= F
qd 2

018 Aol7h EA Sk

N

Variable NOSO 0SO t-value

Right Extension 72.71£22.98 61.50+18.82 1.267

Peak torque Flexion 32.07+12.39 18.40+10.46 2.836%*
(Nm) Left Extension 74.36+22.71 56.70+17.14 2.068
Flexion 37.14+14.80 16.90+9.50 3.790%**

Right Extension 142.00+38.96 115.20+33.63 1.755

Peak torque %BW Flexion 62.93+22.35 36.00+£22.72 2.891%*
(Nmvkg) Left Extension 145.36+37.27 106.90+35.38 2.544*
Flexion 73.07+£25.65 32.60+20.76 4.112%**

Right Extension 49.50+19.81 36.50+13.02 1.809

Average Power Flexion 24.13+12.63 12.30+7.65 2.631%*
(Watts) Left Extension 49.21+18.81 32.80+12.12 2.416*
Flexion 27.00£12.91 10.50+7.72 3.594%**

Values are mean+SD
BW: Body weight

*p.05, **pC.01, ***p<.001
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Table 5. Isokinetic muscle strength(180°/sec) of NOSO and OSO
Variable NOSO 0SO t-value
Rislh Extension 42.36+14.97 36.40+15.93 0.936
t
Peak torque & Flexion 19.79+9.64 13.50+6.52 1.785
(Nm) Left Extension 41.36+13.44 37.00+15.66 0.731
&
Flexion 21.36+9.31 12.70+6.83 2.493*
Rish Extension 83.214+25.60 67.60+25.89 1.467
1ght
Peak torque %BW g Flexion 39.00+18.31 25.50+14.23 1.946
(Nnvkg) Lt Extension 81.214+22.58 68.30+24.92 1.324
&
Flexion 42.21+18.02 23.70+13.67 2.730*
Righ Extension 551.57+220.81 438.60+£216.51 1.246
t
Total Work done & Flexion 200.57+158.09 83.70+100.30 2.054
(Nm) Left Extension 521.93+210.84 415.50+189.64 1.270
&
Flexion 211.14+£146.10 73.00+88.00 2.656*
Values are mean+SD *n(.05
BW: body weight
Table 6. Dietary intake and Physical activity of NOSO and 0SO 97t (Osteocalcin), F444 = 2&(PTH-intect)
N = At} 71 893 xlo 2] oro}
Variable NOSO 0SO  tvalue ANE 7 A 2 AR Aok vEA et
Total Energy Intake 1670.30+ 125831+
(kcal/day) 494,79 400.62 1.983 Table 7. Biomarkers of NOSO and OSO
Carbohydrate 262.96+ 203.58+ Variable NOSO 0SO t-value
1.596
(@ 90.14 68.39 Irisin
116.63+£17.08  108.98+13.38 1.179
Lipid 4137+ 2891+ 1815 (ng/mL)
. . ’ FNDC-5
© 1663 1262 o g/n?L) 6.93+1.24 6.2120.67 1.837
Protein 68.78+ 50.85+ 2 164%
(©) 21.03 12.83 ‘ Clx 0.18+0.13 0.2120.11 -0.567
Physical activity 1723.79+ 1068.75+ (og/ml)
ysical activi . . .
. 1.949 Leptin
- . . 2744, 83445, -2.958%*
(MET-min/week) 817.93 802.45 (ng/mL) 6.274+4.21 11.84+5.00 2.958
Values are meantSD (.05 : :
Adiponectin 10 01440 10.1583.634 0391
(ng/L)
25(0OH)D
- = .62£10. .64+7. .
AYSISIE EHO| (ng/mL) 19.62+10.52 14.64+7.93 1.261
Osteocalcin
08Ok NOSOU kel Asietd el vl #AI% (gmiy O3 21013450363
A= of AAE ute}l 2t W= ' PTH-intect
A3} . (Table 7)°l A|Al€ vie} 2} k (Leptin) intec 165900585 445849357 0773
9] 7% SO =] NOSOH TR} Holsh &7 Vet (pg/mL)
o (p.01), olo]g]Al (Irisin), FNDC-5, CTx, ©} Values are mean+SD *n(.01

t] 248l (Adiponectin), HIEFR] D(25(0OH)D),

S~

FNDC-5: fibronectin type III domain containing 5
CTx: C-terminal telopeptide
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Table 8. Step-wise multiple regression analysis

Step 1 Step 2 Step 3
B B B B B B
Constant 84.624 164.630 158.198
Adiponectin .002 651% .003 .694%%* .002 604+ **
FNDC-5 -13.140 -.658%* -12.669 -.635%**
Osteocalcin 314 316*
adj AR 4j) 352 815(.463) 921(.569)
F 5.899* 20.836%** 36.128%**

ofolz|alnt Wsiats] HOlo| EAE CI=S3|#E4

0SOWRS ololelal +73 Ashsra Walte) ¥
A4S $A] skl DFAARNE HAF 2
1
(

X, rlr ns)

(Table 8)°ll A|AIE ue} 2t} ofolg)il FFEL
ol Bl (8= .651, p{.05), 2€A oft]xulEl
694, p{.01), FNDC-5(8 = -.658, p{.01), 34l
A& ot TWEl (8 = 604, p(.001), FNDC-5(8
= 635, p{.001), 22E2Z2(= 316, p{.05)
o %Ao}ﬂl JaFs M= o2 vepgon, HA A
L 92.1%(F= 36.128) & Uehgt}.

7
o
B
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