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Muscle damage after baseball pitching
—using blood biochemical markers.

Abstract

The repeated eccentric exercise in baseball pitching may result in muscle damage,
lower ball speed, or even injury. The purpose of this study was to examine the muscular
damage and recovery after baseball pitching. The responses to a bout of baseball
pitching were analyzed in 7 starting pitchers (age 20 + 1.8 yr) and 7 relievers (age 20
1.8 yr). All subjects belonged to aDivision | college baseball team. Each subject pitched
a simulated game containing 6 (for starters) or 2 (for relievers) innings. Each inning has
15 pitches, including 10 fast balls and 5 breaking balls. Fasting blood samples were
withdrawn in the morning on the day before the simulated game as the baseline. Blood
samples were also collected immediately, 30 min, and 24 hr after the ssimulated game,
and on the morning of the second, third, and fourth day after the test. Serum levels of
creatine kinase, lactate dehydrogenase, lactate, myoglobin, and cartilage oligomeric
matrix protein (COMP) were analyzed. In the starting pitchers, myoglobin
concentrations were higher in immediately and 30 min after the game compared to the
baseline. Blood lactate concentration in 30 min after was lower than that of the relievers
in the same time. In the relievers, lactate dehydrogenase activity at 24 hr after, and
creatine kinase activity at the third day after the game were significantly lower than the
basal levels. Lactate concentrations were higher in immediately and 30 min after the
game compared to the baseline. The starters showed higher average speed of fast balls
and breaking balls in the second and fifth innings, compared to the first inning. The
results of this study suggested that muscular damage occurred after baseball pitching.
However, a recovery period of 24 hr would be sufficient to repair the damage. In
addition, the starting pitchers can maintain their speed of fast and breaking balls within
90 pitches.

Keyword: baseball pitcher, muscle damage, biochemical markers
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BESE

Poabot g * o chst g G s 2 2 4y k5 CKLDH
el v ~ COMP > & & & &% A B 7 5 & 7 5 435 1% > % 2k 3£
Lhi B AR AN G F B R LR gF AVE - e
SHE T RSN RF G F RN A o FT L g %
KX EPFEF SO R B H2ZRFG KL OEE - o F
BOE @A o - H F R T R ¥ D E® LR
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F2 R PR FHLRL MR EY

A B S R A TR I TN I B Al

(Costill %, 1979; Jacobs % 4, 1987)» - & ®m # h 3 R § j7

o

BT O OB E RBP4 F xR R4 s R E R LR kS

3 £ 2 30 pFen i e ¥ o 5 R E (Green ®, 1992;
Cadefau % , 1994; Phillips %, 1996; Shoemarker , 1996) -
21 B i

Bt AR A RS FE o B R hE

ki

o i A I FE U LN &
FEMEFOEET TR EE SN R E R R R B
GO AR SR A SN R A S U XS
(el SR (A S A T O O A I A S A
T A B E L o kR Rl -

Green % (2000) ~ 10 =@ B 9 1 53 # %> & 7 16 /| pF
MEFHE RS PR F - ] FRE- X6 A E D 0%
WEORWAE SR PRT IS 23 &R 36-48 ) B &
T A0 A B R R FE ORI BN F TR X R R R PR D
Eh oo A W 5 6 +£0.9%k < HEF E 2 75+1.0%5 - EF R

PR L Y A PR R R RE RV AL
FAp R R RO D R % o om fRER O F NP R o
Rodas % (2000) m# 5 =i A B X R Fag B 5 BF
AL R F 20 D g F B4 PR R
F R B R D P S o T H R R PR A F DR W
e o B EF R RBLE D RGP L R ER S

PR B F KN PR B A CK# LDH 2 6 o0 5 P RS

o

24 o
fe % R -
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Kl fedh » @ 633 58%F - & % s CKFE M
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N
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B AR FHC A
§o- W FfH b

AELHE SR AET A F (47 ) T g

14 ¢+ > 2 ¢ A g L 7 ¢ KEHRE T L% 5 2008 &

=

SRR A

AR HREE
A

1

-3 TP 1

S N L R N

-
B
a

R PR o R R A LR R

¥
W
<l

iy
bl
:—Q‘:

S =2 4 4
T

AR R ERE R
L4 g 2 & & 47 & ( Inbody 3.0, Biospace, Seoul,
Korea)
¥k & % pli# ( FCCID:IBQACMIO03 Applied Concepts,
INC. Plano, Texas 75074, USA )
oo % (H-26009, Kokusan Corporation, Tokyo, Japan)
po# 4 i & 47 k% ( 7020 Automatic Analyzer, Hitachi,

Tokyo, Japan)
F o o A 2. 3 oo 4+ FF ( Vacuette 22G*1 1/2", Greiner

BIO-ONE, Frickenhausen, Germany) # # & ( Vacuette
K3E KsEDTA, Greiner BIO-ONE, Frickenhausen,

Germany ) °
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=
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)
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A F BN AL 4 B N AT T o

CEES A S O

XRBEFRLRH - 25 - T HERET AR
FYTRwRBE T FEFERRAMEEE XTI
FHEF R 6F A 0 08 A FE o B R A R B
£ OB E 3 7 o Aw AR E o 2AHEFE 2 (0 min)o

(30min): % & & 3% & 24 -} p#( 24 hour )
Wi % - %2 (day 2): % = % (day 3)° %z x (day 4) z
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3
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Boit 153 > & s BORR A 124 0 & B B 4 4R 3w

2 - fa ik (F sk 54 4ok

£ B R B E G oo F OB k4
AR K EPhE -

o T I I R
2 4 s o 84 57 AR
10% 3 v F > 20% 7 % o 7 F
B EW o RRE & Y

R A R

BORE 2o oA ogae s

R
(s
3

2% 5 2% 0 % 3 FHREYR
#

(m
k-
@Iy O
>~
Pa)
oo
N
o |
Ty
&
- BN
o 7
p—
v
W
Wy =
B

¥
B
'l' ~
e
[
I
-‘é:/\
A
(\x
(=
=
-nq\,

W
=k

FEBET AR bR
[2 7 > 70%8 -k v & &

gl

N

8.5 +
el IS i B S (A A
%% T3 & P o B2 OBk

7T
EA e = )

> L

Jay

i A

%5 Ok # & 3k A 4 (2500 # > 20

B P R 0 B R -TOC Ak f ¢ o B LR E Y

Mm R Bk (s - WA 4T e A 47T B

ﬂd\

# CK-~LDH- & 5 -

COMP # s s* o o s 2 2 (* & & % 4o 7

(1) CK & 4 i &
ﬁ'—f}fé“’ CK & 1+ & *

o
( 77528 7529, # gL é‘_’ ’H‘ 3N g At TOkyO, Japan) . Ej #

CK & B = # 7 3 %

‘%ﬁ’;

A AP kAo kE R E 340nm C F F R R I 4o T G

phosphocreatine+ ADP—=— creat

ine+ ATP
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ATP + glucose—*— ADP+ glucose- 6 - phosphate
glucose- 6 - phosphate + NADP—S22H 5 glucose- 6 - phosphate + NADPH +H*
(2) LDH 7% & 2 1+ &
£ ¢ LDH F o & o o5 @ om & o TR A
( 20300AMZ00410, Shino, Tokyo, Japan) > ™ p # 2 it &
kA ok E o £ 340 nm v BV E R R 2 4o T
pyruvate+ NADH + H* —2% |actate+ NAD*
(3)#v % v R 2 v E
2 el Bd EAREY R EFEARE (MY 2127,
Randox, Antrim, United Kingdom ) » i & Rk ® §_ % %
polystyrene latex particles of uniform size& s~ %= 3 v 2 &
B-oA R E e g RS FRY R P B SR
At ook E o £ o2 i 570 nm e
(4) COMP & & 2 i+ @&
£ J& @ COMP = 24 * § % & & pl 2 ( Cat# KA0O021,
Abnova, Taipei, Taiwan) > ¥ if ¥ 2 @ 2 & £ =% ' & 7
( enzyme-link immunosorbent assay > ELISA ) » & * 7 &
v g g sk 4 % » + &k ( Roche Elecsys 1010/2010, Roche
Diagnostics, Mannheim, Germany ) 4~ 4 > =% Jc & £ T %
450nm - & 47 > ;N & ELISA > i £ 40 T
a. # Calibrators, Quality Controls %2 % # w i i I
(diluted buffer)f f# > # # 5 & # 1§ » Calibrators » ®|
# = 128, 64, 32, 8, 4 ng/ml > blank £ ™~ 100 pl » & * »
¢ coated - =% # % (first anti-human COMP monoclonal
antibody.)96 3t 1 % % ¢ > 3 ATC kP KB & o
b. * F i HERF e £ F =% & - 0.

35 ml -
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C. % » 100pl e Biotin-Labelled Anti-human COMP #u %8

. L 2,
R E - R o

o

d. 2% % 9 258 T >E r o 4 % 3 @& % 300 rpm ¢ shaker
A

e. * FoAEAEB A -+ X & - # 0.35ml-

f. 4 »~ 100 pl ¢« Streptavidin-HRP Conjugate 3 # & & -
oo

g. &% 8 ¥ 25 TR B x &

2 ¥ 30 & 4 o

.
b

¥ > # i 300 rpm 5 shaker

h, * F &k £ 5 2% 5% - £ 0.35ml-
i, 4~ 100 pl s 4 B TMB i3 & & - f 9 o & @ % 4F
Rl r R AR AERERE BB R R

j. AT ETEE R £1x 10~30 A 4 o

L
P
5y

K. 4c » 100 pl & 22 7% 7% 4NH2SO04 > % #H ix &k = JF F g o
[. A+ z_ =gk g £ 5 450nm 5 ELISA (Benchmark plus,
BIO-RAD, Hercules California) 3 2 # ¢ # B 5k @ & 12
# # &% (Human COMP) = & » & f 4 » @& & 3 g & 10 & 4
RS i BB AR e

(5) = S+ Bk R 2 v &

w2 Y s Rk R K Y R R A R E (LC 2389,

Randox, Antrim, United Kingdom) » = p & # - & 47 & 4
ook Em kA £ 550 nm it B F R R I 4 T
L - Lactate+ O, + —=22eX®= _, nyuryvate+ H,0,
H,0, + 4- aminoantipyrine+ TOOS—2%%=_, nrple product + 4H,0
TOOS = N-ethyl-N-(2
hydroxy-3-sulphopropyl)-m-toluidine
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PN 7

AR HRY L EE N T EE + R LA AT (Mean £
SD)» Mp MM AP AN ERFAATR S £ YR KE A
R A7t FHFE L B2 CKyLDH 2% %9 ~ COMP~ =& 3
per AR E 2 g X B LHELSDE o R ET Y &R
Pk ek 2 Mk o * SPSS for windows 14.0 ( SPSS for
windows 14.0, SPSS Inc., Chicago, USA) ¢ < 4 % % % # #

e Fnte o BEFM TS op<0.05-
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il
i
-
N

\
s

FREREA AT AL - AP LR R 14 A g
7T RERET L AFHREIERERE L FERA G
1.75-1.86 m~ 1.68-1.87 m~» 4 £ # F 4 % 5 64.7-85.5 kg -
56.5-95.6 kg > BMI # B » % 5 20.4-25.8 kg/m? - 20.0-28.8
kg/m? > a8 %5 & = B » W 5 8.4-23.0 % ~ 11.7-25.1 % -

YRR AT R R
(- ) &3 # & & L apFF e LDHBEREME & (@
- )

ko L Pkt 2 LDH ® £ % & ¢ A 3 8 ¥ £ B 37 4
# £ LDH &3 3 4 24 hour & ¥ M * A # & (p<0.05)- =
LHE R I RERLLFN L FT RO AIHEFLE

N
Iy

) A B R L e REKREEFRFEL G CK EEH & (F

h

A R Lkt CK & A 8@ ¥ AEH¥LE K
# £ LDH & # 3k 5 day 34 ¥ W A ¥ & (p<0.05)- & %
FRLIIFBERL LD L FRP BB LAEHTLE

(Z2) AF RS A FHREL LPFR L Froe bd kKAM G
(m=)

Lo L v B8 A Oming 30min ¥k OEF R
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A

“fﬁ

o

AR E (p<0.05) F*HEHLF L HF L 2 v & A
bed

HMEF LR - a L3R Lo RERL 2T LpPFTFRDSLL
MELP o

(e ) 2% % £ 2@ FegiF COMPERM & (B )
o3 L Pk th 2 COMP 2 A 8 & % A 2 k¥ £ 8 o

(IHDAFHRF I BER S EFTBLFLNEERMNGR
)

Iy

Ag R LR PREREATEAEHF LD
FeFE L P AZ S Omins 30min %y B ¥F g3 A B E (pc<
0.05)° @ 4 & £ 2 B A H sk 1 30 mnp > & 3 kAR M
Fa A B H L (p<0.05)-

R S < & S A v
(- ) A8 R & E FERLE i P2 ¥k

AF R I ERERT IR Rk E MR AR
L 4% - AY RN I R ZIEFHEESE - B (p<0.05):
RHER LT LR ENAEIHEFLE - LRI ERE
FE AT - 2 % - KhhE R A ETEEF LR (R
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P

¥ L®  HHh
AT B AR P R SR B I E L 90Tk 2 Fr iR S
30 e B AERLT P FE R AT A REERET K
HE BB Gl Y 2L PREF A AREE 2 24
ORERS TR R P B AR E o F AR o ¥k g IR AR
£ 4 90 IR e TR E ¢ o TR W o 4F o ] B o4 3k BTk

TEx Ao e R RF RS
ié‘ﬁiﬁ#?ﬁii?i‘“i*”—”’ﬁ% 3o oeF e xR
(Lavender & Nosaka, 2006) - Nosaka % (2002) 45 & » % 3

iﬁf@”““]’é ¢ 5 CK

Aog i 12 [15 ) chE B B % doe fos o & i B oo CK
A E Y e X F G

(1998) 4 # - CK &

> Bl % @ o Hyatt and Clarkson
i € R R EPE DY e
2% B % o L o CK & M &k nk 8 oo
Br A AR EEE Y LR ART ke X B RGN
be e 4R 4 0 5 Y7 Potteiger & (1992) 4% 4 3k & £ B4 3L 3k
R AP W % F %Y CK E kg 4 ARk 24 ) o
BFEFLRRLILR LR 2F RAFHEFHLFEREEF CK
B R w S H s g K E CK et xR Ko,
day 3 & % ™ * % Bl % L £ 0 CK & % Bl % E ¥ 5 334.0
+ 195.3 U/L - A + % (2002) a‘%:".lfv‘?]l]\@ﬁ%ﬁ CK # & 3 4
# 400 U/L ¢ A 5 8 A R Y > A F 3 KEHRE LR H @D
FHEEIAFIZT RN PE R KERE AR LR CK
AEHE KB EREFSOBEEEALFREIHN TR R A
®oE A AKX R XS R EE L g paw - 5 R f

=
Bl R L L R F R B CK B e b BB E K, ¥R

®
¥

b

e
ey
=
X
3
*m.h}

"
a4

P

23



H LR EY o P RBAERK  LE L RS R
R 8B A e d 4 E R L CK BEHE YK

o

o)
e
%)‘

Kostopoulos % + (2004) ™ & # E £ 43 ¥ % > & 7 i %
FRvFDFT R R EF R LDH F M & F EHF L ALEH L
48  pF o H B F 3 4 F % e % (Paschalis % 4, 2007;
Nosaka & Clarkson, 1996a; Nosaka & Clarkson, 1996b) -
Linossier % * (1997) ™ @ & § & 5 % % » & F 7 & ch i &
&£ F R HEIVHR & 282 1% 15 & V5 % (5% # ¢l » 55 %
T A ) B E B R OLDH &% B F 3 P R o Jamurtas
¥ (2005) m i B ¥ MG % & FE B D H R R
(75% % * 3w 4 & > 6 & > & & 12 7 ) B % 7 F H (3
24 3] 72 e LDH B Y ¥ 3 W AR E - A3 ¢ > &
FHREAERER S AL EBREPSHTIH LDH FHE E R
AR E R LY A F RS HFFEL 008 BTHEF

8 CK #k » die 2oy 58288 K8 EH
BRELZ L2 -FroHhmEEIRFivp FHaR L ik CK
2 LDH + ¥ 2 p & > i 304~ & ik 4 16 » LDH &2 £ B

A

- <

DH

i

BT % o Ferri % (2006) i % 45 4 o ) R T0%E 4 v
it g o 10 F w10 @ gk B 2 30 4 BB o R
 LDH 2 A R & ¥ g g F LA 0 2 AFHREENPRE
Potteiger % 4 (1992) s zp & £ F % % % % W > % 1k 8
LDH & 3 % % 2 & X Bl 6/ F > & F F &7 % X9 %
¥ Potteiger & 4 (1992) 4 F % & % 4p % 0 o

LA F R I G EBREFZ KL 30 4488 divi 9 kR

MERCANE 240 B URALIEBEE RN T LS K
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B L HE G 30 Aei v T ORK b nABH o B OF B
0.059 A % & KHE KL L 24 @ vl v kR B
M 2 & ® & - Kostopoulos % + (2004) ™ # 3 :F £ 5 %
o R FHRER F TR B FFRIVE B9 -
B s w X v B OEF B X Rl e > Ahmadi & +  (2008) ™

|
o
s

6
PAFERXA DR F S H R EF A0, BT H A B RS
-25% > # B 6.4 km/h %

i

R Bl S F e 5 g
2 k9 kR K F 3 LB o Jamurtas ¥ (2005) o B ¥
Bif g gim B fogrlm (75%k < 4 &6
& o 12T ) B R g v v A T2 Bk R K F

> baseline - Lavender and Nosaka (2008) ™ # & ¥ + 3 %

S
i

K

oA sl % (40%E 4 £ E jTged 6 e o

-
e

T ) B R B o X RS R P v Rv kR A® Z 3
% % 900 ng/ml -

EAFE TP AF R L ERER S AR A R
k&R B % &~ 8 5 95.0 £ 22.1 ng/ml 2 74.6 + 14.6 ng/ml > &

(%
B

Lavender and Nosaka (2008) % % 7 fx * v £ e ( & 3 k B
% 900 ng/ml) > » ¥ Jamurtas ¥ (2005) % % 7 % * 1 £
e (BB B R S 752 ng/ml) s @ X 2R % hF R Fl 2 -
sEHEREK S EF AR EAELE NS~ EDKRLEFRF S A
R R L ER . R FRR S PR R R
G &g oo

AT A F R LT COMP ahdE 3 > % % % W
ke COMP vk B & A % & ¥ & ¢ ¥ £ £ » Kersting %
(2005) m X ® 3 F @ 4+ R PE S L % REF L) FDFR
@R % o RS E T B ST COMPE R & 8 % o 4
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My il

kB Bk 1S

AL AR O3
2 o8 R
B o 09
<5 e A
PP H T
Flahpop
Ry E R
ok

%
;—:—‘\-

£z

- Neidhart =

H

E‘f‘JZ,JBf’

24 p pFofe Pl e X Rl & £ B
X B R A s P E

(2000)
I SRR R I - N R £
COMP Ik & % ¥ ¥ 3 *
- Kim>» Lee>» Kim (2007)

£

1 [

2%

a8

R

<r
~

*~

Bl A

P

H 5 200 = 2 42

PR xS BH 5 E 1002 200 =
* COMP ik B % % ¥ 3 & Bl % o

L@ k4 L E R A 5 COMP A B 7 % o
opa A R ok BRl sk 0 ® OEoEa ik < % Bk i &7
X E Y RSBAF P T6% M oA g

(van Mechelen, 1992) o # 7% & £ L 3% & &

[EIE G 5

~2

» &1 Kersting %

(2005) & % 4p F
COMP k R &2 st » A 2 g ¥ £ 8 » o 8- - =t
0 ek f I F L4 ¥R

¥

J
-

b

) .
= 7

B
A

L

RO S FROFKERE KL R EF 2 304 48
s » w PR Y REFFCARE L F LR AR KR AR R
GRS B RA M B R snABFH (p=0.057) B o7 4L £ 43k
s B B ehn kR € B 4 > & Itoh and Ohkuwa (1991) ¢
HeEpELterghosrhpr  LEFFSEMR LR
£ FU Pk kR € 2 i 3 4 o Butios and Tasika (2006) 1 s % iE
LR BERRYFOFT R B E L FR 3T L FR
ks f*EER € % F X 4 o Chen, Nosaka and Tu (2007)
MoRERE TS H % A w2 T 65% - 75%fr 85%k <~ #E 3 £ o
Ty BEET O FR RO PRER Y EF R E
Bow oo @R md TR LAY ey B s DR RF D
(& & % ~ 4Rk = 2> 10997 ) #F 10 » & & hi £ 5 3 A &
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WEF RS R (ATP-PC) (@2 ~ 32 &% > 2007;
Kindall, 1992) - & # § & # & # 3 & & 5 @k & 2 = fi @
e R kB ER T AP R R RT AR RE R
2 B EE N SA Bk LBE Pk ARSI A
B EH o PR SRR IR Ry A - B
BoiX P Om R B FE O~ RARRE T LN %k (KrebsCycle)
A4 2 o

Cluck (1994):: 2 - ﬁ.a\lﬂsf;til,@g%ﬁvﬁ%fii—fj&{

WML LR B AR BT BB S F R h R
» g &/ > £ 3 (Pitcher elbow) & - B & ¥ Ak & £
PR hERGIT T KR RSN R g KR
X % sk 4 5 A R OH RS P RE R E L) R4 T
A2 E PRk e 0 AL AP Ry AR R R E
FoE AL oms g pE B S PN RE F R OR M % (Matsuo %
A, 2006) 5 5+ B & b Rl R] TR 4@ HE R ofE B0 b b AR Rl A 4
B4 q bR A A R M d A - R F R F R
BB % oo

ok A g ke e g ik B R Y R ] ET v O o R
2E R R R R HREL S LH RSy R RS

L A28 R FAHFRFLETETFRARFKRER > L
dovu h b W5 M o s A 0 B H B E B A 2
FrAp g2 T oo kR S e G REARE DG R f R
BV e PRBRAATEOORFRT > RREEARAL FCRER T
L A . I S - S

PEBRBIR IR R DT Z G 5 0 ¢ 2 2R

Bos o B s B R RS S A RN
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M&F}"j
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K KN FHE G R R

WS L 90 R A G 5 24k Bk L BT K
] & baseline Z % % sk % > 4742 3 £ { £ A 307k & o
PAE G iR R EFAR T WAL B R
ForBE o R LEAEREIHRARLEE 2R AF XS HK
R AL - 2 TF REEFHRFRY oA FEH LK 30 2
RGO ARSI I

A g

IF

N\

q
3
¥
.
ok
ETIS
s}
e
@&
e
e
Y

3 UL S S - L

X AR R BB E ARG AT F L R
3

4 = p FEELE R AREEFR LR REE o RS
EE A S EAE S B N T I B T
CEM o R RN RYAAEE DL R L R

AR
o

* Tt e g &g ¥ A G g R AR IR e
BME & - P TR Hp DT KT i HE - % 90 3 £ 3%
=

813
14

£ 3
Al B E R F G T AR L IR G T

LR ER YR
RS A E AR AR F R AE R DT Ko
AP HFRELH S BREREHLRDF A2 PHL o BT
BT ELF R RER S RETTREE DR ER A
o F o AR v A H AP R ERE R R 2

Aok T OE A RER LD HE S

AR I T S IS O A S COE Y

T

B Rt N R
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o R AT

34 K 28 (&) i % (m) e (kg)  BMI (kgm®)  ##% % (%)
>R 14 20+18 1.80+0.05 79.8+10.7 245+27 17.0+53
SR 7 20+1.8 1.81+0.04 77.8+7.3 23.6+20 146+45
e Es 7 20+138 1.79+0.06 81.9+129 254+3.0 194+ 48
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—8— Lo

O e

A%

Omin 30min 24 hour day 2

c AR EEHEFLE (p<0.05)

g]_

A F R ERERE LER R
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day 3

d
‘¥

LDH /%
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g8 3 8 8

y —a— k%
< aw | .
O gk
20 r
100 -
0

£ ® F  Omn 30 min 24 hour day 2 day 3 day 4

o fER L AR EEHFLE (p<O0.05)

Ml o~ R B 5 R A BB gL CK #
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100 -

—— L 3

O gt

ng/ml
8

o T ? _______ ?Y -----

A % E Omin 30min 24 hour day 2 day 3 day 4

o 2

AR KR E g AR EERFLE (p<O0.05)

Bl= A3 R IARERLEPFRFELFIvE R EAR
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30
E
> 25
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LDH (UIL) £ (n=7) 4221 +82.0 467.6 £ 64.2 4424 + 50.0 407.0+ 535 426.6 + 70.2 411.1+90.8 440.43+85.8 0.115
i (n=7) 416.3+ 929 453.7+814 421.7+1329 3726+66.2* 372.3+785 373.7+95.9 371.3+76.8 0.031
L (n=7) 2656+ 1026 319.7+131.3 318.0%+1344 310.7+1889 295.6+164.8 281.3+291.2 369.6+544.1 0.982
cr (UiL) iz (n=7) 334.0+1953 311.0+1884 273.0+185.6 273.3+151.1 216.6+106.2 167.3+x67.0* 157.4+96.0 0.012
o L (n=7) 61.6+16.3 86.4 £ 15.8* 95.0+ 22.1* 58.7+16.2 60.6 + 34.9 64.4+ 47.3 50.3+34.1 0.006
e o iz (n=7) 499+17.3 62.3+11.8 74.6 £ 14.6 494+65 46.9+6.9 43377 471+195 0.024
COMP (ng/ml) £ (n=5) 19.84+1.23 23.48 £ 9.56 21.24+914 2441+10.35 2243+6.73 21.26+8.00 19.14 £ 4.55 0.440

* AR FELR (p<005)
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