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Abstract

Biological Change after Walking Program in Forest according to
Sasang Constitution : Preliminary study

Sun-Gi Hong, Won-Chul Lee’, Seung-Ho Sun’, Sun-Ju Lee’, In-Sik Han', Kang-Koo Lee, and Jun-Sang Yoo
*Depz‘, of Sasang Constitutional Medicine, Sangji Korean Oriental Medlicine Hospital
“Dept. of Oriental Internal Medicine, Sangji Korean Oriental Mediicine Hospital
" Dept. of Physical Education, Sangji University

Objectives
This study was performed to research the biological change after walking program in forest according to Sasang
constitution.

Methods

Twenty four applicants are involved in this study. They were classified into three groups(Soyangin, Taeeumin,
Soeumin) by QSCC II and divided into two groups(roadway, forest path) by place. And then they participated
in walking program on March 31 in 2012. We performed before and after measurements, including active oxygen,
biochemical test(BC), and stress hormones.

Results

Cortisol decreased in the entire group after walking program, which means the effect of relaxation. Glucose reduced
in Soyangin group while increased in Taeeumin and Soeumin group after the program. There was no correlation
in the test results between Sasang constitution and walking place.

Conclusions
Walking program has shown most efficacy in relaxation. However a single positive result within this study should
be carefully interpreted. In the future, well-designed studies for Sasang constitutional walking program are needed.
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201249 3€ 31U APFA DR FHAA Questionnaire
for the Sasang Constitution Classification II; QSCC I)E
Farste] APAIA L HAEel7E #E Ak A
o) Qsec 9] F33} Gl 28 QScC I 274
BE OO E 7008%2) AT HFES HAY, Bl
2l 74.5%, 229%<1 60.6%, 2l 70.8%9 BEES
B

3) MUHAZ

B a7 dapsel 4% 9 AZE A3 Ans
AR Ao, o2 HE AE FA T (body mass in-
dex, BMI: kg/mz) e it

7}
T3 A e 3FAFSER]SYBAP, Biological antioxidant
potential) 573 Free Radical Analytical System
4EVOLVO, Taly)E 1831313, AsteH4 ZAAKBO=
Biochemistry Analyzer(TOSHIBA-120FR, Japan)E ©]4-
sted " Z3 28 E(cholesterol), E 34 X](glucose),
4 AMIG, Triglyseride), ZAYEFAE ALDH,

Lactate dehydrogenase) 5o Z=AFSISITh

AR T 8 BT 97 T2 03 A A 25 (A9
AR 8-S S99, AR A group 12 TH 3
Vel

2.5 24] 304, group I =H F 30%°] 43}

A7) =2 I A2 2012 3Y 319 F &)
—
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3A] 308l 22 einh F HFE cortisol, epi-
nephrine, norepinephrine®] 55 ZAFSIA L, =42}

olmARel 2)2)gke) BAEAT,

AR AT Hitgk 742 wilcoxon signed rank
testS O] &AL, G A5 Wkl A3 Frhe
mann-whitney w73, AV ZEE A Wil 2
S H7h= kruskall-wallis A4 22 a3t AR3AIZ
I} &5 A AFHTA R spearman's rank corre-
lationS E3) BelaRnon G5 p0.05Y W &

AHoR frefsitial Kkt

I, &SR

1. MHASX|

AU E 2479 HFAHL 2134090,
At AL 175.7cm, Bt AFE 69.8kg, Bt A2
A = 22.6kg/m’ 0T

o

1) =2 ZAE AHASX|

L 1.3k group 117} 176.1cm
S8 Fo3 Aol= I, Ht AT group 1°]
69.5kg, group 117} 70.1kg &2 GA] F-2] 8k Aol = ¢l
Atk At AZAFAGE group 19] 22.6kg/m’, group
117} 22.6kg/m’ 22 2] & o]z §1ATH(Table 1)

Table 1. General Characteristics by Place

Higham)  Weightkg)  BMi(kg/m)
Group [ 175.3 69.5 22.6
Group 1T 176.1 70.1 22.6
total 175.7 69.8 22.6
p-value .668 .821 975

*Group I: sidewalks of the street, Group II: OO resort
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Table 2. General Characteristics by Sasang Constitution

Hightcm)  Weightkg)  BMI(kg/m’)
SY 173.9 67.5 23
TE 176.6 734 235
SE 176.5 68.5 22.1
total 175.7 69.8 22.6
p-value 422 118 .299

*§Y: Soyangin, TE: Taeeumin, SE: Soeumin

lesterol< =X 7 149.6mg/dLAI A 152.9mg/dLZ -rr—J
A ALY, IDHE T5 A 365 3unico|A] BH
$ 396.4unit 22 o] 3HA A5 Th(Table 3)

Table 3. Active Oxygen and Biochemical Test and Stress
Hormone Test

pre post p-value
Active Oxygen(U) 263.8 260.4 .668
BAP(uEq/L) 2869.0 2839.1 903
Cholesterol(mg/dL) 149.6 152.9 .010
glucose(mg/dL) 91.9 94.4 .287
TG(mg/dL) 74.1 69.8 420
LDH(unit) 365.3 396.4 .000
cortisol(ug/dL) 14.7 10.0 .000
epinephrine(pg/mL) 24.6 39.8 014
NE(pg/mL) 292.3 312.9 407

*BAP:biological antioxidant potential, TG:triglyceride,
NE:norepinephrine

214 GBAN H9I3 oIS
HATE WA cortisol 14.7ug/dLAN A 10.0ug/dLZ

OSHAl AL, epinephrines  24.6pg/mLOll A

39.8pg/mLE o] 8t F71oFATh(Table 3)

cortisol, epinephrine &

_:_(LDH)E 7Jr7# OO/\M}—% ERE group I914E
355.7unit9l Al 370.7unit &2 +15.0, OO ZES E
WAAZE ZHS group AT 375.0unitol A
422 2unit Q2 +47.29] 715 HTh(Table 4)

Table 4. Active Oxygen and Biochemical Test and Stress
Hormone Test by Place

Group I  Group I
pre 274.3 254.2
post 274.1 247.9
Active
Oxygen(V) : P—Value .992 436
variation(post-pre) -0.2 -6.3
p-value 778
pre 3073.5 2683.0
post 2815.1 2860.9
BAP(uEq/L) p-value 385 564
variation(post-pre) -258.4 177.9
p-value .360
pre 145.2 154.1
post 147.5 158.3
Cholesterol
(mg/dL) p-value .033 105
variation(post-pre) 2.3 4.2
p-value .750
pre 101.6 823
elucose post 93.8 95.0
(mg/dL) : P—value 315 116
variation(post-pre) -7.8 12.7
p-value 272
pre 70.2 78.1
TG(mg/dL)

post 76.1 63.5




Group I Group 1T
p-value 448 053
variation(post-pre) 5.9 -14.6
p-value .060
pre 355.7 375.0
post 370.7 422.2
LDH(unit) p-value .007 .001
variation(post-pre) 15.0 47.2
p-value .011
pre 15.1 14.3
post 9.8 10.1
cortisol
(ugldD) p-value .002 .006
variation(post-pre) -5.3 -4.2
p-value .707
pre 26.3 23.0
i i post 41.2 38.3
epinephrine
(p/ml) p-value 253 .035
variation(post-pre) 14.9 15.3
p-value 751
pre 289.9 294.6
post 268.6 357.1
NE(pg/mL) p-value 335 .096
variation(post-pre) 2213 62.5
p-value 057
2) AEA S22 £X| MSH|w

2EH A S EEA] group 1 group 17k #9
dE $ATH(Table 4)

B30l A 81.8mg/dLoA] 103.0mg/dLZE +21.2, &g
1ol A 90.9mg/dLOIA 91 4mg/dLE +0.52] S715 K
SATh(Table 5)

2) AERA S22 £X|9| MEH|W

APEAA 7 2Ed| 2 328 WstellE fo)4

o] ASATE(Table 5)
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5. AMSHAE RS A0 IHE Fold It

2% AN 5 A Fode B A

2 59 AMNTG, Triglyceride) = ZH2t group 19141

S
+ +24.5mg/dL, group IOIX= -26.5mg/dLe] W3}
S WS B ALl S5 B oS

MRt
Bl AAMIES A (glucose) &t AT TAR
2IDH)IAEH], T (glucose)= ZH group Il
A 1.3mg/dL, group IIOIA1E 37.5mg/dLe] W3S,
FAE 2 ENIDH) = group 19141 58.3unit, group
IOl A= 54.8unic©] WSkl BT a9l A2
A A FoE Bl AARIES 2|
Y Z2(NE, norepinephrine) 2.2 Z}7} group IoA=
-22.1pg/mL, group IIOIA= 131.6pg/mLe] WIS K
Atk
Spearman's rank correlationS
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Table 5. Active Oxygen and Biochemical Test and Stress Hormone Test by Sasang Constitution

SY TE SE
pre 300.6 241.8 240.4
post 282.1 249.0 245.3
Active Oxygen(U) p-value 148 722 .820
variation(post-pre) -18.5 7.2 4.9
p-value 365
pre 2856.0 3127.2 2662.4
post 3039.9 2887.8 2567.9
BAP(uEq/L) pvalue 265 47 843
variation(post-pre) 183.9 -239.4 -94.5
p-value .337
pre 150.6 144.3 154.0
post 156.5 148.0 154.3
Cholesterol(mg/dL) p-value .035 172 .885
variation(post-pre) 5.9 3.7 0.3
p-value 174
pre 103.1 81.8 90.9
post 88.9 103.0 91.4
glucose(mg/dL) p-value 177 .073 916
variation(post-pre) -14.2 21.2 0.5
p-value 014
pre 93.8 64.8 63.9
post 92.8 53.0 63.6
TG(mg/dL) p-value .944 181 958
variation(post-pre) -1 -11.8 -0.3
p-value 656
pre 359.6 381.9 354.5
post 398.0 4129 3784
LDH(unit) p-value .013 .047 021
variation(post-pre) 38.4 31 23.9
p-value .595
pre 17.8 12.6 13.7
post 12.7 7.9 9.3
cortisol(ug/dL) p-value 011 .018 .047
variation(post-pre) -5.1 4.7 -4.4
p-value .929
pre 26.7 27.7 19.6
post 35.3 47.5 36.5
epinephrine(pg/mL) p-value .258 336 .017
variation(post-pre) 8.6 19.8 16.9
p-value 310
pre 295.8 287.1 293.9
post 298.8 291.2 348.7
NE(pg/mL) p-value 938 .891 267
variation(post-pre) 3 4.1 54.8

p-value 793




Table 6. Active Oxygen and Biochemical Test and Stress

Hormone Test by Place in Soyangin
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Table 7. Active Oxygen and Biochemical Test and Stress
Hormone Test by Place in Taeeumin

Group I  Group I Group 1 Group 1T
pre 317.8 2835 pre 283.5 275.0
post 296.3 268.0 post 268.0 268.0
Active Active
p-value 465 465 p-value .593 .593
Oxygen(U) — Oxygen(U) —
variation(post-pre) -21.5 -15.5 variation(post-pre) -15.5 -7.0
p-value TJ73 p-value .827
pre 2921.3 2790.8 pre 2790.8 2677.7
post 2908.8 3171.0 BAP post 3171.0 2688.7
BAP(uEq/L) pvalue 715 068 o) pvalue 109 1.000
u
variation(post-pre) -12.5 380.2 a variation(post-pre) 380.2 -11.0
p-value .248 p-value .827
pre 149.8 151.5 pre 151.5 149.8
post 154.3 158.8 post 158.8 1565
Cholesterol Cholesterol(
p-value 066 141 p-value 655 144
(mg/dL) mg/dL)
variation(post-pre) 4.5 7.3 variation(post-pre) 7.3 6.7
p-value 1.000 p-value .306
pre 121.3 85.0 pre 85.0 69.5
| post 915 86.3 | post 86.3 107.0
glicose pvalue 144 581 glicose pvalue 066 066
(mg/dL) — (mg/dL) —
variation(post-pre) -29.8 13 variation(post-pre) 13 37.5
p-value .248 p-value 019
pre 87.5 100.0 pre 100.0 70.8
post 112.0 73.5 G post 73.5 53.5
TG(mg/dL) p-value 109 068 (mg/dD) p-value 715 273
m
variation(post-pre) 24.5 -26.5 s variation(post-pre) -26.5 -17.3
p-value .021 p-value .386
pre 338.8 380.5 pre 380.5 383.0
post 357.3 438.8 post 438.8 437.8
LDH(unit) p-value 144 .068 LDH(unit) p-value .068 .068
variation(post-pre) 18.5 58.3 variation(post-pre) 58.3 54.8
p-value 149 p-value 021
pre 20.0 15.7 pre 12.0 13.3
post 13.8 11.7 post 9.0 6.8
cortisol cortisol
p-value .068 .068 p-value 273 .068
(ug/dL) (ug/dL)
variation(post-pre) -6.2 -4.0 variation(post-pre) -3.0 -6.5
p-value 773 p-value .248
pre 28.0 25.4 pre 32.7 227
- post 28.6 41.9 _ post 57.8 37.2
ep(mefng‘ ¢ p-value 715 465 ep(mefng‘ ¢ p-value 715 273
Pg variation(post-pre) 0.6 16.5 be variation(post-pre) 25.1 14.5
p-value .885 p-value 773
pre 262.0 329.6 pre 327.7 246.5
post 218.8 378.8 NE post 329.1 253.3
NE(pg/mL) p-value 144 465 (pegen) p-value 1.000 715
variation(post-pre) -43.2 49.2 Pe variation(post-pre) 1.4 6.8
p-value 248 p-value 1.000
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Table 8. Active Oxygen and Biochemical Test and Stress

Hormone Test by Place in Soeumin

Group 1 Group 1T
pre 282.0 209.3
. post 288.7 212.8
Active al 1.000 593
-value . .
Oxygen(V) ———
variation(post-pre) 6.7 35
p-value 629
pre 2773.3 2579.3
post 2418.3 2680.0
BAP(uEq/L) p-value 593 461
variation(post-pre) -355 100.7
p-value 1.000
pre 147.0 161.0
post 148.8 159.8
Cholesterol
p-value .285 1.000
(mg/dL)
variation(post-pre) 1.8 -1.2
p-value 386
pre 89.5 923
| post 91.0 918
glicose pvalue 715 1.000
(mg/dL) —
variation(post-pre) 1.5 -0.5
p-value 773
pre 643 63.5
post 63.8 63.5
TG(mg/dL) p-value 1.000 713
variation(post-pre) -0.5 0.0
p-value 770
pre 347.5 361.5
post 366.8 390.0
LDH(unit) p-value 144 .068
variation(post-pre) 19.3 28.5
p-value 564
pre 134 13.9
post 6.7 11.9
cortisol
p-value 068 715
(ug/dL)
variation(post-pre) -6.7 -2.0
p-value 248
pre 18.1 21.0
— post 37.2 35.9
epioeprrine pvalue 068 144
(pg/mL) —
variation(post-pre) 19.1 14.9
p-value 1.000
pre 280.1 307.7
post 258.0 439.3
NE(pg/mL) p-value 715 .068
variation(post-pre) 221 131.6
p-value 043
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AU E Akt S|l FrE o] Tkl 25
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AW 2= AL Bl FAS AU E selly
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(NB)©] 74, group MOXE S7F81AA FroAds B
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