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ABSTRACT

We examined whether skin-gas NO concentrations on the surface of damaging
muscle would be a useful index for muscle damage or not. Seven healthy male
students volunteered as the subjects, and none of them performed muscle damaging
exercise at least within six months. The subjects performed 8 sets of 15 repetition
maximum (RM) knee flexion-extension exercise consisting of predominantly
isokinetic eccentric contraction. The skin-gas samples were obtained from the surface
on belly muscle of rectus femoris before exercise and 1, 2, 3, 7days after exercise. The
skin-gas NO concentration was measured by a chemiluminescence analyzer. Knee
extension muscle strength (1IRM), circumference of thigh, muscle soreness (visual
analog scale; VAS), leukocytes, and serum creatine kinase activity were also
measured.
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The skin-gas NO concentration significantly increased 2days after the exercise
compared to pre-exercise values (p<0.01), and returned to pre-exercise levels 7days
after exercise. The peak skin-gas NO concentration of each subject was about 1.4
times more than pre-exercise value, and that was significantly higher than the pre-
exercise value. Although no significant difference was found in circumference of thigh
during experimental period, muscle strength significantly (p<0.05) decreased, and
VAS significantly (p<0.05) increased compared to the pre-exercise values after 1-3
days after exercise. Total leukocytes and neutrophils significantly (p<0.01) increased
at 7days after exercise, and basophils significantly increased at 2 (p<0.05), 3, 7
(p<0.01) days after exercise compared to the pre-exercise values, however, there was
no significant difference in eosinophils, monocytes, lymphocytes during experimental
period. Serum CK activity increased significantly at 3 days after exercise compared to
pre-exercise values (p<0.05), and returned to re-exercise levels 7days after exercise.

These results suggest that the skin-gas NO concentrations on the surface of

damaging muscle may be a useful index for decreasing muscle strength and muscle

soreness.
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1.1 fHERE

WERE L, JEREETY Y I VR Z DI
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BRI R L7,

|/ HEBEOSHRERNE

N=7 Age (years)

Height (cm)

Mass (kg) BMI (kg/m?)

Mean = SE 221%£0.3

173.1 24

627+ 2.1 20906

BMI (Body Mass Index)
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KL TIE, BRHORBERRICEELTHA

RENTEELRMASHOLI A b —%MLLTE
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b, 4) REERED»SREN Y FRICBUH S A7
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1. 8 fhEtse
ETORKPIIFHELIBERETR LA, £l
EHEE ORI & 5ZELIc oW T RERE TR
BT, BEEITHER S N72HE 1 post
hoc #R5€ 12 Fisher ® PLSD #: % FiV: TR BRI D%
fbizowTRELXEM L 7. FEKHEL p<0.05
Ll I
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7270 (IRM), KERFEIGEHE, B OEELR?2
WAL, SGESRTIHE»H3HKET
FHE (p<0.05) WIKT L. #HBRELEOHIN
EE2 HRICREEZR L2225, 7THRICIZNE
L, @EE)EMRNIN L TERRERRD LN »
o7z, FHIEIEIR D M L MARIESIE T 2 BRI
—HFEKEL, 1BEILIHRITHE
(p<0.05) IZEEVMEARED H N7 0 £ I3E
BYEMmRTOMEICEE L7z, BAREZEEICOWT
EEBRIR TERLEVRD LN LD o7
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] 3EHHRICB I 5 AMBKDOEERL
7z, MEMLEREL, SFHREREGE, EBIRTOMIH L
TEBHIOHE CRARLEMIROLN LD >
728, THRIGESHFOEIIY L THRICE, -
7o, WFEEEERRGE, EBHETIHR2SLHMK
(p=0.05) L, 2, 3, 7H#HICILEBBTOMEIZIEA~
EREDOAE (p<0.05F 7213 p<0.01) IZEWED
Rohi. —75, S8R, HIR, U oo

®2 ERHHROH, KRREEMDS L OHREREOZE(L

Pre

Days after exercise

il 2 3 7
1RM (kg) 67.0x+ 2.0 618 +24* 543+27%* 611 +24%* 68118
Circumference (cm) 49.7+19 499+ 18 493+18 491+18 490+ 1.8
VAS (cm) 1.0+ 0.0 32x06% 6.1+08% 42+07* 13+03

Values are Mean £ SE. RM, repetition maximum; VAS, visual analog scale * p<0.05 significantly different vs the pre-exercise values.

®3 EBHAROBMBKBOLEAL

Days after exercise
B 1 7 3 7

Total leukocytes (10° /1) 51143 £5930 5000.0 +433.3 52857 =6420 5057.1 +6328 61286 =& 751.7 **
Neutrophils (106/1) 2670.0 £589.8 25424 4360 29058 6199 26884 £582.7 - 3729.5 £ 762.0 **
Eosinophils (106/1) 116.8 + 206 12214220 1032 +176 1133 £23.1 114.3+238
Basophils (106/1) 16.0 £4.0 238+34 264 3.8 % 30.3 £4.0 #* 28.2 £ 4.5 *k
Monocytes (106/1) 310.9 + 326 2829 +26.5 315.7 + 254 326.9 +29.1 327.9 £ 296
Lymphocytes (106 /1) 20006 +109.8 20289 +1216 19346 + 74.6 18982 +£109.0 19289 + 885

Values are Mean & SE. * p<0.05, ** p<0.01 significantly different vs the pre-exercise values.

T4 P AR—=VEE Vol. 31



=02 =
WCILEBHI R THELREYFRO b ko7,

2. 3 KEHXFNOERE

B 1 12 B2 A A o NO B OB il 4 O AR RFAY
ZALRR L7z, REAT AR NOEE W, EBEO
i (11.9+0.9ppb) Zx} L CEEK T 1HZICH
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A AH NOBEDRAMEL, EBETOMHEICHRT
¥l4EDOHFE (p<0.05) IZEWE (16.1 +
0.6ppb) H3ER® H 7z,
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| Exercise
4 l‘ 1 1 1 1 1 1 1 J

Pre 1 2 3 4 5 6 7
) Time (day)

B1 GEBRIEOEN A B SE FiRE LA
Values are Mean =+ SE.
**#p<().01 significantly different vs the pre-exercise values.
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Il DEREFHIEEIRE L L CliE CKiEHNZE
b2 2 ITR L7z, CKiGEMILESI#T 2 B A
b EH LGS T3 HBRI I ESEMRRT OMEI L
THE (p<0.05) IZE L ho/2hs, THEIZIZE
B9 AERDFRD bz,
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BHHIEE L5 R SEBE TV E LTt
RN E £ & LGRS — KW TH 575,
FATHIZEO R T b EB A, RE, RERKRE
OEEDOFRMEFLT LD —FH L Tk, Kifse
T, KBRIUSHG 2385 2 E% 3 5 B THRM%E

8000 -

|
|

CK activity (IU/L)

20001
Exercise * _ g
0 | | | 1 1 1 1 I )
Pre 1 2 3 4 5 6 7
Time (day)

2 E#Fikos VTFrxF—EEEROE(L
Values are Mean + SE **
*p<0.05 significantly different vs the pre-exercise values.
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ERHONOI, L—F7 V¥ BRI s hT
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A NOS (neuronal NOS; nNOS) @ & 9 [ZHIfZA
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Tid 7% BRI WA#EET D NO EEDHIR
ARBLTWSEEAS, 42D 3, FHEYRE
EE P, S B A AT E
LR ARNOBREIN BA LI L 2EDID,
C DA AR NOREDZALIGMATDZELIZ &
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M DZE{LAE L TR/ & v,
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RIGVRIEMER ) BRIER P L AIZ L o TH[E
RSN L, Thbb, EEHEORIHE
I3 JIE R A - 72 INOS DS HERN T
D28 NO R A & ¢ - TTREPEAS L &
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AICIZROSDHTH o & b Kt & <, HFi
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gEN, BENAPNORENEEZOHNET
R A DIGE & 7 B AT REMEATRD S 7z,
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