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Abstract

Obesity, with upregulation of furin and downregulation of KLF-15, decreases the expression
of the insulin-sensitizing agent, namely, CTRP-12. Exercise training plays an important role in
controlling the signaling impairment of inflammation from obesity. Therefore, the purpose of
the present study was to investigate the effect of 8-week resistance, endurance and concurrent
training on serum CTRP-12, Furin, KLF-15 and insulin resistance in sedentary obese men. 40
inactive obese men (Age: 34.8 £ 3.58 years, height: 175.5 + 4.62 cm, weight: 95.9 + 4.88 Kg
and BMI: 31.1 + 1.05 Kg/m?) were randomly divided into 4 groups, resistance training (3 sets
with 10 repetitions and 30-70% 1RM), endurance training (15 to 45 minutes with the intensity
of 50-70% of maximum heart rate), concurrent training (combination of resistance and
endurance training), and control. Serum levels of CTRP-12, Furin and KLF-15 were measured
using ELISA kits. Data were analyzed by t-test and ANOVA at the significance level (p<0.05).
KLF-15 values of endurance training groups (p=0.006) and concurrent (p= 0.036) significantly
increased. However, furin values in these two groups showed a significant decrease (p=0.001
and p= 0.044, respectively). The values of CTRP-12 were only a significant increase in the
concurrent training group (p= 0.023). Endurance (p= 0.009) and concurrent (p= 0.006) groups
have significantly decreased in insulin resistance. In the intergroup analysis, aerobic training
induces a significant change in KLF-15 (p = 3.090, P = 0.039) and furin (F = 3.297 and p =
0.031) compared to control group. It seems that the use of endurance training, and in particular
concurrent training, has a better effect on lipid profiles, as well as the upregulation of new anti-
inflammatory adipokines such as KLF-15 and CTRP-12, and downregulation of inflammatory
adipokine furin.
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Extended Abstract
Background and Purpose

Obesity has been associated with some pathological conditions including insulin
resistance, metabolic syndrome, cardiovascular disease, and type Il diabetes (1).
The mechanism of such damage is attributed to adipokines secreted from white
adipose tissues (2). CTRP-12 is an adipokine expressed in adipocytes to improve
insulin sensitivity with anti-inflammatory effects (3). It has been shown that KLF-
15 stimulates CTRP-12 promoter activity in 293 cells. As KLF-15 increases,
CTRP-12 levels rise. Unlike KLF-15, furin is found to cause a negative regulation
of CTRP-12. Different modalities of exercise training have disparate effects on
adipose tissue metabolism and adipokine secretion. Only a few studies have
investigated the relationship between these three markers with different types of
exercise training. Therefore, the purpose of the present study was to investigate
the effects of 8-week resistance, endurance, and concurrent training on serum
CTRP-12, Furin, KLF-15, lipid profiles, and insulin resistance in sedentary obese
men.

Method of Research

Forty inactive obese men (Age: 34.8 £ 3.58 years, height: 175.5 + 4.62 cm,
weight: 95.9 + 4.88 Kg and body mass index (BMI): 31.1 + 1.05 Kg/m?) were
randomly divided into 4 groups, namely resistance training, endurance training,
concurrent training, and control. The resistance training group performed
resistance training for 8 weeks and 3 sessions per week. The training protocol for
these subjects consisted of 10 minutes of warm-up (jogging or cycling), the main
body of the exercise (8 core movements, including 3 sets with 10 repetitions and
intensity ranging from 30% 1-RM gradually to 70% 1-RM) which was continued
with 10 minutes of cooling (stretching). There was one-minute rest between each
set and 90 seconds rest between each movement. Endurance training protocol
included 10-minute warm-ups (jogging or cycling), and the main exercise training
was composed of treadmill running (the activity intensity from 50% maximum
heart rate (MHR) gradually to 70% and time to progressively from 15 minutes to
45 minutes) with 10 minutes allocated for cooling (stretching). The concurrent
training protocol consisted of a 10-minute warm-up (jogging or cycling), the main
body of training (a combination of both resistance and endurance training with the
same intensity and half time of each program) and 10-minutes cooling down
(stretching). Overall, the volume of concurrent training was similar to the other
two programs in terms of time, intensity, and sequence. The method of exercise
was such that resistance training was always performed before endurance training
to prevent early fatigue from endurance training (4, 5). Serum levels of CTRP-12,
Furin and KLF-15 were measured using ELISA kits. Data were analyzed by T-
test and ANOVA at the significance level (p< 0.05).
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Results

The results of the T-test showed that the 8-week resistance training program
significantly changed the percentage of fat (p = 0.002), HDL (p = 0.001), and
waist (p = 0.001) in inactive obese men compared to baseline. Moreover, 8-week
endurance training significantly altered body weight (p = 0.001), BMI (p = 0.001),
body fat percentage (p = 0.001), VO2max (p = 0.001), total cholesterol (p =
0.017), HDL (p = 0.001), LDL (p = 0.013), glucose (p = 0.005), and insulin
resistance (p = 0.009). On the other hand, 8-week concurrent training also
revealed a significant change in weight (p = 0.008), body fat percentage (p =
0.001), VO2max (p = 0.001), waist circumference (p = 0.001), TG (p = 0.001),
HDL (p =0.016) VLDL (p = 0.017), glucose (p = 0.001), and insulin resistance (p
= 0.006). The results of independent t-test in aerobic training (p = 0.006) and
concurrent training (p = 0.001) demonstrated that KLF-15 significantly increased
compared to its pre-test, whereas furin values in both groups illustrated a
significant decrease (aerobic: p = 0.001 and concurrent training: p = 0.044).
However, the values of CTRP-12 represented a significant increase (p = 0.023)
only in the concurrent training group compared to the pre-test values. The results
of one-way ANOVA illustrated that there was a significant difference between
KLF-15 values in the study groups after 8 weeks of intervention (p =0.039 and F
= 3.090). The results of Tukey's post-hoc test revealed that the amount of KLF-15
changes during the intervention in the aerobic training group was higher than the
corresponding changes in the control group (p = 0.031). Besides, changes in serum
KLF-15 during the intervention in the resistance and concurrent training groups
were more than the corresponding changes in the control group, but their
significance was not confirmed (p = 0.451 and p = 0.137, respectively). Moreover,
there was a significant difference between the furin groups after 8 weeks of
intervention (p = 0.031 and F = 3.297). On the other hand, the results of Tukey's
post-hoc test indicated that the amount of serum furin changes during the
intervention in the aerobic, resistance, and concurrent training groups was lower
than the corresponding changes in the control group, but they were significant
only in the aerobic exercise training group (aerobic exercise p = 0.022, resistance
exercise p = 0.147 and concurrent training p = 0.214).
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Table 1- One-way ANOVA test results in research variables

Sum of Mean .
df F Sig.
Squares Square
Between Groups  108.635 3 36.212 3.090 0.039
KLF-15  Within Groups 421.943 36 11.721
Total 530.578 39

Between Groups 193226.570 3 64408.857 3.297  0.031
Furin Within Groups ~ 703372.330 36 19538.120

Total 896598.900 39
Between Groups 25.469 3 8.490 1424  0.252
CTRP-12  Within Groups 214.631 36 5.962
Total 240.100 39

Conclusion

It seems that the use of aerobic training, especially concurrent training, due to the
enhancement of aerobic and mitochondrial metabolic pathways, has better effects
on lipid profile as well as increased regulation of new anti-inflammatory
adipokines such as KLF-15 and CTRP- 12. Moreover, the ongoing study found
that such training down regulates inflammatory adipokines furin. However, based
on the research background, it is possible to predict the signal relationship of these
factors with exercise training. In other words, concurrent training through positive
regulation of KLF-15 and negative regulation of furin seems to play a role in
enhancing the beneficial factor CTRP-12. Therefore, concurrent and aerobic
exercises can be recommended for obese individuals to prevent metabolic diseases
such as diabetes.

Keywords: Resistance Training, Endurance training, Concurrent Training,
CTRP-12, furin, KLF-15
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Table 1- Aerobic, resistance and Concurrent training program (eight weeks, three sesions per week)

{eraglie i) (g3l5e (papef dalipy cetoglie ¢y pad daliys

s [ v [z Jefe e[ v [a]vfefefe]rfr]
FERUR 4p. 8y b

TxF TxA Tale Twde [TRE | TxA s T ie

TxF TxA Tale Ixte [Fef | TxA Tale T ie

TxF TxA Tale Ixte [Fef | TxA Tale T ie

TxF TxA Tale Ixte [Fef | TxA Tale T ie

TxF TxA Tale Ixte [Fef | TxA Tale T ie

TxF TxA Tale Ixte [Fef | TxA Tale T ie

TxF TxA T e Trhe [Tuf | Txd T Tx s

TxF TxA Tale Ixte [Fef | TxA Tale T ie ol oty

v 5a . as |F- | f. |\‘- . v. | sa |5 |a\- |f- |$- |\'- . % 1-RM
g Ll F. LAY NVRCH. LI
iz 9 FELE [P poergl L]
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wyx. [ vvr T- Vv wo|oarre | v fa fo [ Fe [va | ve [va | v i1 (4i33) ydp g8

Ve Fo £ # # a8 ad & Ve Fo |FB | F- | F Ba | a8 & (%aMHE) cvads

£ ax 8 LE £ orr v oy W AR (O T S I [ (4i.33) dhy 90
PER-TR 4iEa 1. LIS T o

JyS 09,5

D50 A ade cte Jsb o 1) (o855 Collad g5d e 7S 0,8
s lodign s pdie (g puSe 3l
s TR 4 (0se31m 5 a3l Al e 59 50 (LAl Celu VY las a ogesT 5|
Ll ogare asdl) glaJeddlygtws Gl Jol Ao 0 S 65095 29k s
Collad 35Sy (loplnil | o5 (6 S aiged 5l S athe G b alss b Sogesl s T 05>
Slaised 5l Jol slap oS Gzl 5l 5 JoSo Brae 5 55l il Lalpd o oS (S
S5 i 3 s Aoy Gialosl el ey b 88 (Bl By Ve sles 15 95
k0 BT S 20l yekateds G ped A 3T Gadiplonl jlam el FA o0 Al 5o
W3S Dy SIS g (s oy )8 5l (o pes
Bioassay Technology ) <5’ 5 ELISA aisle;l g, 5l eolawl b KLF-15 o polas
ng/mL) cowles 4 (Cat. No: E4560HU) Solgils & )lads L oz 95 cLe (Laboratory
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Inter-) yg0310y92 Olpass o po g (INtra-Assay: CV<8%) yg03ly9,0 Ol pusds <o po «(+/1)

W (6 S oslul (Assay: CV<10%
Bioassay Technology ) ¢S g ELISA _alKisle;l oy, 5l eslitwl L CTRP-12 ooy polis
ng/ML) ceewlus ¢ (Cat. No: E4306HU) Solgils 5 Loy b o 925 <L (LaboOratory
Inter-) cyge3lcyg p Sl pass o po g (INtra-Assay: CV<8%) :yg03l 9,0 &l pss o po oo+ VY

A (6 S o3Il (Assay: CV<10%
Bioassay Technology ) <.S 4 ELISA allisle;l g, 5l coliiwl by 98 (soym polie
NG/L) cowlas o (Cat. No: E2321HU) Solgls 5,leis b op> ,9i5 Lo (Laboratory
Inter-) (yge;3]cy9, ol pds o po g (INtra-Assay: CV<8%) (yg03]iy9,0 Ol pds o yo (F/AY

A (6 S ojlul (Assay: CV<10%

& Sl b ol G903l 2858 o) SIS 855 oS sl oslital b 95 55515 0l
e 9 20,0 VTR S Gl (9310950 Syt o b (65Tl (w3 05 e
Sg o, 18 ] ygesligg g Ol s
1555 =L (Monobind) oS 5 ELISA _alSislel s, 51 eoliul b cyalgmd] ooy ppolio
i gy (IO PIUML ) sl 5 (Cat. NO: 5825-300A) Ssl 15 5 ,Lats L 1S,
(Inter-Assay: CV < 9/8%) 9031490 Olpmds oo g (Intra-Assay: CV < 8%) (g0l 59,0
RERPIR AR
e 36 (55 355 sl 2 ' (HOMACIR) (55kigtone Joe (23] (29, b el conglie
Fo0 culh sue g el ) 9ly e e LU gl CBle o i s 05 e
R

[HOMA-IR =g s 35515 () 0 2 05 (o) X (2 2 92lg ki) s dmaits ¥ 0]
Fediss 50 p 5 koo iy Sl b Gl 031000k ©8 5 S jleslinnl b Jg oS rizean
O 090310802 Dyt o 9 a0 yo IPY CoS (nl 9031090 Slyed ey 0 (6555l
£S5 oo i Camlas L ol ael o)l &8 1h oSl oolainl b oy jdS 6 5 090 oo < /AY
Sl ey 5 90y VEV CoS nl (903100900 Slied capd o 6y 03l i o 5o
Sy ol b 3031005k <85 oSl eolinsl b HDL-C Log auoyo V-7 ()T (3051009

Gyt g oy AT CoS cnl (550510900 Slietd capo ol S ojll i pws 50 0,5 e
l.g Q‘)"‘ us‘)iuﬂ)l‘ J}w Q_AAS )‘ oolazuwl l; ).u LDL-C WOy dwo o VoA Ui Q5‘°)T‘_)5J" u‘M

1. Homeostatic Model Assessment of Insulin Resistance (HOMA-IR)
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P=) 0% oz o, (P =0.008) (39 polas 35 (s3lan oy yed atn Culin B,k 5l 0lo
VLDL «P=0.016)HDL (P =0.001) TG «(P = 0.001) ,oS 55 «P =0.001) VOzmax (0.001
Ol S iz 010 s 1) (P =0.006) -y gudl 4y Cisglas 9 (P =10.001) ;5515 (P =0.017)
JrS 095 ;0 S Jo )3 (P 2 0.05) o loline (o pe 09,5 j2 0L (g A o
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1. SPSS
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Table 2- Mean, standard deviation, and dependent t-test results of anthropometric
variables, lipid profile, and insulin resistance index.

23 095 23 095 P RIT

Silgo Siled o9l JyES 095
Concurrent Aerobic Resistance Control Variable
training training training group
group group group
L.'J .
353380  34.6+3.83  34.3+333 353383 (JA;:*(“year)
174.8+4.46  174.243.39  178.8#556  174.5+3.83 (e ﬁ‘: gr:tfcm)
95.2+¢4.96  95.3+4.49  97.4+4.89 9564556 Pre s
94.0£398 9224531  98.6#529  96.1#6.37 Post (e S5L5) 05
20.008 20.001 0.311 0.204 P . NVeiONt(kg)
31.0£0.76  31.4+0.93  30.5+1.15  31.3*1.17  Pre C ow ey esls
30.740.70  30.3t1.04  30.8#0.72  31.5¢139 Post ° ce oSS
o rene =
0.058 20.001 0.353 0.229 R (e
BMI (kg/m?)
2314229  24.2+#160  23.7+257  23.243.07  Pre 3
20.0£1.70 206171  21.9+231  235%322 Post (30,9) 227z
20.001 20,001 20.002 0.760 I ()
315+6.81  32.9+4.03  30.6+5.79  31.848.08  Pre . OS] ST
39.146.76  45.6+6.49  31.1#517  32.3+7.35 Post ° o
40.001 20.001 0.726 0.561 P e VO;max

(ml/kg/mint)

(P <0.05) ;9051 i polie b awglio yo (s loline 903l s polie 1o yge;l i polie 13
Pre: pre-test, Post: post-test, a: Significance compared to pre-test (p<0.05)
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Table 2- Mean, standard deviation, and dependent t-test results of anthropometric
variables, lipid profile, and insulin resistance index.

o3 09,5 o3 09,5 o 09,5
Silge Silsn oglio JrS 095
Concurrent Aerobic Resistance Control Variable
training training training group
group group group
103.5+8.56  103.4+4.90 101.5+5.08 102.749.92 Pre 3 —l) a5 s
98.9+7.78 1011321 9824541  103.4+9.89 Post .
~ P
20.001 0.244 20.001 0.066 P olee  Waist (cm)
1.01+0.05  0.93+0.29  1.00+0.05  0.97+0.06  Pre 3 & oS )y o
0.99£0.05  1.02¢0.03  0.98+0.05  0.974#0.05 Post  _ im0
: St
0.098 0.346 0.294 0.139 P sl WHR (cm)
152.7#19.49 152.1+30.95 151.4+40.03 151.7+49.28 Pre 3 o
92.7¢33.17 124.9+26.86 132.5t#50.27 152.4+64.96 Post i (B
20.001 0.098 0.388 0.975 P ke O (MEMD)
186.0+28.10 185.0+22.58 185.0+27.24 186.1+31.41 Pre 3 Jgyids
173.1#25.95 145742612 175.2+29.59 186.0+25.63 Post Chojlesterol
0.292 20.017 0.324 0.994 P ke (mg/dL)
37.9+7.17  37.745.16 375651  38.3+8.79  Pre . b By e
476568  49.9+8.34  53.2+10.27 3894811 Post ° Y S
20.016 20.001 20.001 0.871 P @M HDL
€ (mg/dL)
135.3+23.15 134.8+17.18 134.9+23.41 134.1+1525 Pre . b ey ppnd
116.7420.35 110.2+13.53 121.7+14.88 134.6+19.35 Post ° ol s
0.077 20.013 0.192 0.934 P LDL
6P (mg/dL)

Pre: pre-test, Post: post-test, a: Significance compared to pre-test (p<0.05)

(P <0.05) ;9031 st polie b aunlie jo (5 lobine P cyg03l pm polin io cyg03l iy polie 5
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Table 2- Mean, standard deviation, and dependent t-test results of anthropometric
variables, lipid profile, and insulin resistance index.

o yod 09,5 O po5 09,5

¥ )
d:, ;; sile Soglio JyES 095 i
Aerobic  Resistance Control :
Concurrent - . Variable
training group training training group
group group
30.54+11.34 30.71+£7.81 30.96£7.99 30.15+9.41 Pre b ety g
23.26x8.84 26.2+4.96  25.61£8.60 30.21+14.40 Post 3 L s
= ok
40.017 0.124 0.192 0.991 P &, olins VLDL
(mg/dL)
45.8+12.2 45.7+5.58 46.516.37 44,9+£3.55 Pre S5 S
74.4£7.90 4744528 82.1+16.21 44.6+3.85 Post ) et
3 o e
20.001 20.01 20.001 0.769 P &, lias 1RM
Chest
press (kg)
104.7£22.54 106.6+9.27 108.5t14.16 107.3£12.40 Pre LSS
177.6£64.28 107.5+9.28 164.1+25.36 107.7£11.75 Post 3 e
. L
20,001 20.01 20.001 0.823 P oslee | JRM L
press (kg)
1.95+0.25 1.96+0.23 1.96+0.31 1.91+0.24 Pre . 4 Canglie
1.64+0.17 1.67+0.15 1.82+0.17 1.94+0.28 Post e dgd]
20.006 20.009 0.306 0.836 P .ok Insulin
resistance

(P <0.05) ;9031 sion polie b dnlie jo (5 lobine P cyg03l pm polin io cygo3l iy polie 5
Pre: pre-test, Post: post-test, a: Significance compared to pre-test (p<0.05)

o5 s (P = 0.001) (55lm 205 5 P = 0.008) (55150 (505 03,5 10 Aras (55 (y905] ol
30 st polie a5 Jlo o sclils ol ol 955 g0l i b avslie ;o KLF-15 ,laie a5
5leds Jguz) (P =0.044 : s5lae « P =0.001 : g3lgn) ols Llas |, g lolize jralS 09,5 g0
polie b aslae ;o (gilee (o ped 09,5 ;o L CTRP-12 ,olis a5 o Jb jo o) (e

(o 8yles Jgaz) ols lis (P =10.023) 1, (g lobine iol38l cyge;l o
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Table 3- Mean, standard deviation, and results of KLF-15, Furin, and CTRP-12

dependent t-test between research groups

RECRIT Ot ed 095 Ot ed 095
S5lge S3len swglie JsES 0g,S yuiie
Concurrent Aerobic Resistance Control group Variable
training group  training group  training group
12.86+2.56 12.9143.26 12.77£1.71 12.82+2.00 Pre
16.11+2.58 17.15+4.23 15.00£4.40 12.71+1.69 Post KLF-15
(ng/mL)
*0.036 *0.006 0.153 0.878 BRI
523.33+108.55 531.19+92.72 523.2+486.55 530.06+113.70 Pre 3 s
=)
400.69+£114.15 334.86+123.72 388.08+190.95 524.57+£115.52 Post - Furin
sl (MO/L)
*0.044 *0.001 0.090 0.930
4.16+1.36 4.74+1.18 4.57+1.34 4.45+1.62 Pre
5 CTRP-
6.06+2.21 6.61+2.27 6.21+3.32 4.51+1.65 Post ° 12
5 ng/mL
*0.023 0.100 0.238 0.923 P bl (ng/m=)

(P <0.05) 9031 i polie b awslio 4o (g lobine ¥ cyg03] m polie xo eyg03] i polie 1
Pre: pre-test, Post: post-test, *: Significance compared to pre-test (P<0.05)

P =0.997) (ps,5-8 (F=0.006 P = 0.999) KLF-15 slo e (o0l i gl (cwyp o
aS 0l jateie 2,8 b, iz o (F=0.330 P =0.818) CTRP-12 4 (F = 0.018
55 09elom @S s 0 B sgzs baos S geilin A pe ) (sl Bl s
3o g slrog,S 0 KLF-15 polas o oS ol lid asl, 6 slgsl g )bl g0l b
3Gl 8,leds Jgaz) (F=3.090 P =0.039) cuisls 0gzg (5 loline Dglas alslowe aiian cuin
5o aldlae Job jo g0y KLF-15 Ol lade oS ols (lis  Sof omdind (ao)] bl B8k
it (P = 0031) 55y iy J5iS 09,8 55 Bl i b amplia 5 (53150 (03 03,5
Ol et b dnalie ;0 (55lg0 9 (Soglite (2 o3 o 09,5 jo aldlae Jsbo )o (oo KLF-15 &l s
(P =0.137 P = 0451 s ja) i 0l ooyl (6 lobine Lol g yidan J S 09,5 j0 ,blie

(7 8)leds Jgaz)
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Glez 5,leds Jga) (F=3.297 P = 0.031) cuisls 0429 (5 lobine glis als-loe atan cuzn

5o allas Jsb 5o oy (2y58 Sl e a5 0ls i (S ol 03] S (b ]
JrES 09,8 5o bl SlpasS b aslie 13 (53l (2305 9 (Seglie (2 o3 (S5l (oS Sl0g S
s P =0.022 (55l5m 03 505) 1 Sl (5310 (2 03 09,5 5 S L] (5 lolins Lol gy oS
(e s Jior) (P= 0214 5 ln (a5 5P = 0,147 il
cilisee sloog,S oy CTRP-12 pyolio 5 45 ol ol dal, oSy (slail sl g0l gl L3,

(g b)less 5 4oz 5)led Jghaz) (F = 1.424 P = 0.252) i 0924 s Joline oglis

G 3 (S pudio Ol yud )0 39290 gl crauni 53 a2y (slg (3bT (ygo5T s -F Jgu
Table 4 - Results of one-way ANOVA statistical test to determine the differences
in changes in research variables

U"SJL“ a’)é 990
&,lobxe = lay po ;l’T ey po 30
Sig Mean ‘sdf) Sum of Variable
Square Squares
Between
76.262 3 228.786 Groups B35 o iy
0.060 2.705 Within gy PrEe) O
28.195 36 1015.007 Groups 6"’9);)5) Weight (kg)
39 1243.793 Total
Between _ oel  wasls
2.494 3 7.483 Groups  «®9S o= ?S .
ithi - S 9kS) S
0079 2451 1013 3p  3ee42 NI eysege TS
Groups s (p2yo 5w
39 44.125 Total BMI (kg/m?)
Between
23.521 3 70.562 Groups w55 ( )
- _ Qo,0) (2>
AU SRR ) 36 104802  VHNIN a5 vl
' ' Groups s Fat (%)
39 265.364 Total
454373 3 1363120 DCween IR ik adng
Grpups 95 O e
*0.001  10.765 42207 36 1519.459 X;ng)r; *3509°  \JO,max
ml/kg/min
39 2882.580 Total ( 1g)

*: Significance (P<0.05)
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Table 4 - Results of one-way ANOVA statistical test to determine the differences in
changes in research variables

CreSbeo PYRE
e &,lobxe F Ol po @il &y Oles yo B ]
Variable Sig Mean df Sum of Variable
Square Squares
454373 3 1363120 Cewween Sl e
Groups  29So= b e
*0.001  10.765 42207 36 1519450 WNIN - aisiss vomax
Groups .
Js (ml/kg/min
39 2882580  Total i
Between
55.267 3 165800 S iine eSS g
035 LI 49494 36  1781.800 WVIthIN 250 (e
Groups Js Waist (cm)
39 1947600  Total
Between
0.006 : s Groups GBI OR 4 paS 550 Lo
0.09% 2279 9003 36 0002 WHRIN 2 0ne Gl o8
Groups s WHR (cm)
39 0.109 Total
Between
6162492 3 18487475 ‘o0 Lo .
*0.049 2876 149553 36 77131.900 (\g\igﬂg 6‘”9’; 99 TG mg/dL)
39 95619.375  Total
Between
2943800 3 8831.400 Groups o35 s
*0.014 4075 790350 36 26004600 WIthin 25505 Cholesterol
Groups U5 (mg/dL)
39 34836.000 Total
Between .
373.933 3 21800 “Griing  epsoe oSl
0003 5473  ggarg 35 oasogon  WININ  assoss S
: ' Groups HDL
39 3581.600  Total (mg/dL)

*: Significance (P<0.05)
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Continuation of table 4 - Results of one-way ANOVA statistical test to determine
the differences in changes in research variables

Sl T JYRESS
§lobee Olasyo S Sl ¥
Sig Mean ‘Sdf) Sum of Variable
Square Squares
Between )
1068.067 3 3204200 o AR l,u_:.. j l;:J
*0.023 3579 298450 36 10744.200 g‘;ﬂl';s afope S
Js
39 13948400  Total (mg/dL)
3579.684 3  10739.053 %e:(‘;‘{f;s” SISE
4 Within  «sfom  on s
o001 OB 92036 36 313203 oo Lol e
Js 1RM Chest
39  14052.346  Total press (kg)
12618105 3  37854.316 %:;‘Le;s” eSS
*0.001  24.966 Within - sy 55,8 oo s
505421 36 18195161 oo Jsu > AN Leg
39 56049.475  Total press (kg)
Between
0.066 3 0.198 _
S\;_OEPS 295 Insulin
0216 1558  0.042 36 1.527 Grgug; sS0ss  (MIUL)
. H]
39 1725 Total + Oty
Between L
0.191 3 0.573 GI‘PUPS o295 et 44:51:&
*0.008 4538 o042 36 1516 é‘ﬁgﬂg iSO
Js :
39 2.089 Total Resistance
36212 3 108635 BGert(‘;‘feS“
*0.039  3.090 With?n 970 KLF-LS
' . 11.721 36 421.943 Groups #3505 (ng/mL)
39 530578  Total Js

*: Significance (P<0.05)
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Continuation of table 4 - Results of one-way ANOVA statistical test to determine
the differences in changes in research variables

il fo o 399xe
& lolize @lrs yo ;l'i @iz yo e
Slg Mean ‘Sdf) Sum of Variable
Square Squares
66408.857 3  193226.570 BGert(‘;‘l’f;S” i | gt
. OUf . :
0.031 3297 19538120 36 703372.330 (‘é\igﬂg‘s P55 0922 (';;‘;'If)
39 896598.900  Total
Between
8.490 3 25.469 Groups  «*sS=  CTRP-
0252 1424 5967 36 214631 C";‘Q)‘Bg; PR (ngfm_)
39 240100  Total

*: Significance (P<0.05)
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Table 5 - Tukey post hoc test results of KLF-15 and Furin variables in research

groups

@ lobixe 03,5 09,5 io
Sig Group Group Variable

0.451 (Resistance) uoglis

*0.031 (Aerobic) (s;lse (Control) J zus

0.137 (Concurrent) (s;ls KLF-15

Aerobic) ;| . (ng/mL)

0505 \ e (Resistance) _eglis J

0.886 (Concurrent) (s;ls

0.904 (Concurrent) ;ls (Aerobic) ;lsa

0.147 (Resistance) wglis

*0.022 (Aerobic) ;lsa (Control) J s

0.214 (Concurrent) ;lge Eurin
.82 (Aerobic) ¢ ) ng/L)

0829 9 (Resistance) wglie J

0.997 (Concurrent) (s3lse

0.720 (Concurrent) ;lse (Aerobic) ;lss

*P<0.05
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o Sl 2 (S3lge g el o hoglio (3 po3 td Catid 3T ) Ban b ol imghy
plsl Jud e Gl Glore )0 eyl & Cuoglie 5 g Jlogpy KLF-15 (0,58 CTRP-12
KLF- jlobixe il 38l conw (53150 9 (55190 (2 pod aldn Cotin a5 oo lis pols yhog 'ty goll .ol
KLF-15 Lo i a5 wols olis (YY) o) Kep 5 ' (3956 .o 905l b anlio ;0 15
S yso i 955 o0 S ynlS paedsilio TLXR o cs (g0 Liasy S 6 5 e 95042 2l
oo e alio b yolo (fog% (5lon (n oS 09,5 0394 5 (S5l98 (2 ped 09,5 KLF-15 (]33l
Sdsie Slalllas 0 g alas Cuia law TG rals (55lse (00 09,5 j0 155 il o e
OLKen 5 T garmgaung p (TVY) Sl T o 53550001 e 80 pdais S KLF-15 45 ilesls L
55 Ok 3 OselaenST B 0nS o 6, Kan ;K055 LOPPARR s KLF-15 a5 55,8 o)Ly 55 (Y9)
KLF- olis lgioe 58 p2le Gigly 5o oS oelaid 1) Tacarseagn s IS (o] sl
58 ol S 3l BB 50 (6l9n padilio Sorte 4 1) (Sloe (e 5 S3lee (npeS 095 15
S3loe 9 S5len 2305 09,5 95 2 VOamax (e Lol i (5 50503 IWIPPARE polie ol gl
S5l s 390 2 (S3l9 (a5 SISl dasie Slalllas o .2l (il (g oline O)g00,
7 9 5K pedolio 09 50 KLF-15 sy oo iy .ol o a0l b oy peedd il
Wl oo KLF-15 a5 sl oud ()l 1y sl 20 (s5l92 (5559 0394 (59559 (25 5l (55U
b e Sglie slag; asd 3ok 5l o Sliasiess Sl Sl BaiS e las G (g
L5 KLF-15 a5 ol oo a0l oyl ppizman (M) 035 Colos an sl Jskos ;5 CTRP-12
sz 8l CTRP-12 &l s 3 KLF-15 i5lie Ly 60,18 Comgms] OV ooy s agee
S o )3 Bl 3bees (CTRP-12 4 KLF-15) b yiite cnl 599, .ol 105,56
SalS 1, CTRP-12 ol ¢ yz il o KLF-15 oLy S s 1,k 5l Bl a5 ol oud s
oo Sl (js 2ol 5 So oz Bag el L (s s dumyse B4 (A) am5
sty s Ll ) 5l a8 WS eyl |y CTRP-12 g KLF-15 5y oo il 5l o5l Sl
CTRP- jyslis iy a3 sloog,5 5 KLF-15 215314 15 il gods ilgi o laazily ol b yol>
S S 5 S5l ayed ATyl ol GLAS | (g lobine (al38l (s lge (2 e 05,5 50 Lo 5312

1. Takeuchi

2. Liver X Receptors

3. Adipogenesis

4. Prosdocimo

5. Peroxisome Proliferator-Aactivated Receptor Alpha
6. Cardiomyocyte
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by GRelS (355 GhelS 5 (o359 oyed 5l m el Dl 2B glugol S o5 TNF-a
CTRP- oo ool )0 (Sl (sliz) (2ol L (23559 (o3 Sy o0 SHai4 0l ol o(VF) 05 oo
b Sl glacasl 0ags ) 45 el o (et CTRP-12 8,8 cysizman ansl 350 525 12

(7) Sl Fi5e gl 2 Cenglia g (Sl ]
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Gl b CTRP-12 Lass (sl SilliSns Cuss 50 ol & (T0) osbso o2
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G 5 |05 108 anl npe E3bee (nl i ol gy 534S WS e )8 (8550 Dl el
2l alS 55 el 4 Cunglie polio ws3lse (505 05,5 19 CTRP2 il suan 5l
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1. Endoplasmic Reticulum (ER) stress.
2. Insulin Receptor Substrate 1
3. Mitogen-Activated Protein Kinase
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