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PHYSIOLOGICAL AND BIOCHEMICAL MONITORING OF TAIWANESE
ELITEWEIGHTLIFTERS

ABSTRACT

The current study investigates the establishment of scientific training through
models from physiological and biochemical indicators to enhance training quality. It
also discusses the change in CK active value and BUN concentration after training, as
well as the change in testosterone and cortisol after two weeks of intensive exercise.
The subjects of this study are 6 elite weightlifters preparing for the 2006 DohaAsian
Games at the national training center. The average age of the athletesis 23.3+3.2.
They must receive and compl ete the training according to the schedule arranged. The
blood biochemical values of Creatine Kinase (CK) and Blood Urea Nitrogen (BUN)
are monitored for two consecutive weeks by daily blood sampling at eight in the
morning. Each Monday analysis of hormonal concentration of blood testosterone and
cortisol is carried out on the 5SmL of venal blood collected in the vessal containing
EDTA for three weeks and all procedure is performed by certified technologists at the
national training center. The difference of the values of CK, BUN, testosterone, and
cortisol at different times are compared. These findings show that after two weeks of
large amount of exercise, the presence of CK is statistically significant. The value of
CK vaueisgenerally used as the indicator as to whether the athlete is injured and the
intensity of training, but weightlifters CK level variesindividually. Thereforeitis
essential to understand and monitor individual athletes for a substantial period of time
and not using asingle CK valueto determine if the athlete isinjured. Meanwhile,
when deciding the training intensity based on the CK values, the degree of athletes
individual change should be taken into consideration. BUN has not reached the
statistically significant level, and its values for the weightlifters before and after
training are within the normal range value, showing that the amount of training

received for the test subjects is acceptable, or the load of training displayed by the
1]



BUN indicator is not obvious. As for the T/C ratio, two female athletes have a T/C
mean value of (4.01+0.79) before the first week of training, and there is not much
change during the first week. But after the second week’s large amount of exercise,
T/C appears to be dropping, and T/C ison the rise after small amount of exercisein
the third week. Four male athletes have a T/C mean value of (35.95+£10.30) before the
first week of training, and T/C value drops after intensive exercising in the first week,
and T/C value is significantly high after the third week of small amount of exercise. It
is shown that in order to avoid excessive training for the athletes and hence affecting
their performance, monitoring of T/C is indispensable; evaluation of the athletes
functional condition and scientific sports training are also essential; It also
demonstrates the relevance of the T/C ratio and non-endurance sports. This study
reveals that through scientific evaluation of endurance intensity by the physiological
and biochemical indicators, not only can one prevent injuries and fatigue in physical

exercises, but one can also enhance the effectiveness of training.

Keywords: elite weightlifters, Creatine Kinase, Blood Urea
Nitrogen, testosterone, cortisol, weightlifting

training
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4 04 51997) i & 3 R P K F L teseosterone 'k T o iF #
W4 0 oyt B3 L iF % > testosterone i ¥ BB i =K * oh
e o Bmeah B 7] & 14 testosterone % R B 4c AR %
wE R FERT FAES (X P 2001)0 i R DR R F

s A R MR KT KL B FH AP AT
R
F BB EPN AR E M
F RO EFEMR A VKDL EFHR LR > F 2 o testostetrone -k

-
ES

'

B2y . fF N 25 1999)- Testosterone ¥ & & 5y

4

(
# # testosterone -k T

b
-
AR

Mg HEREIRAEL L BE

Cortisol ~ f % g i* & 28 A g4 1 & £ 37 AR FE -
e ToE- BB -F 4 ﬂijlﬁdv’iﬁ:};";ﬂ ( Kacsoh > 2000) - Cortisol & @&
B AM- 29 s g EFREE G A AT £ 2 X R
FOR AR EBR B 0 EHR L €

( Robergs& Roberts:> 1997

# B cortical ¢ &
Yo Cortisol & % 9'?191 o R4
FEFRT LG AL T oo

PEAT oA B R o0 B
Cortisol & & PR 7z i E P RFEHT L2 FL BakR
BT (Rwohs s 3247 2002): (1) ik R ok

oz S v p > i o~ R Y R F OB T AT A T s (2)
Plgerg e S ? cn e g sg e pt 35 (3) T Y § § 8
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EAFE Y S(4) REF FHBE N Bl g o oa MR
kR T R Y i B ORR o RS me R bR
Foo M F F P B R foF PR A 4 o M P g cortisol kA
S g H A AEEFRSOERT EREEZEZ LT S P
(B ds ~ 3% 2 47 0 2002) - Cortisol 1t b fo 7% 2 48 & 4% 4
T AMmEEEY KR - (MR 1997 MEH - E
4 >1997)- Cortisol & 5 £ i~ & f& 39 F T % > @& 53
e % (Jurimate & Purge,2001;LaBerthon,2000;Kacsoh,2000) -

Tk

Testosterone % Cortisol & # #& =3 4 fv X 5 1 & R
%] - Testosterone & 3 F i i® * -~ Cortisol £ 3 £ it i * >
( Jurimae % > 2001; Kacsoh>» 2000)- Testosterone £ Cortisol
PFE TR ETNFLERERG T ICERIRDLL T

Bs 3r pL g v 20 ((Urhausen & Kindermann > 2002 ; FRY % >

1998 ; Chicharro % » 1998) - Testosterone ¥ Cortisol & = 7_

¥R E s R A (Urhausen o Gabriel & Kindermann »

.3

2.

1995) - i i Testosterone/Cortisol g & » 7 12 7 f3 £ # 2
R EFEHR PN AR AR F AL 2R F K E (Urhausen &
Kindermann-> 2002 ) 7 12 =% £ ¥ 4% 14 = 70-100% RM
% R P M > % I testosterone k A # 4 7 19.2% - cortisol jk
Bo' oMo 21.5% o e 4 T BT 0L H e F-d F R0 O0F W
( Hortobagyi % » 1993) - Testosterone/Cortisol ¥ i# # % 1
g MR 3 a4 @ & (Hakkinens 1985) . & B B 1y
7) & # & J ¢ i testosterone ik A § H 4 > cortisol k A H
oo e 4 0 3 testosterone Jk & € M 4 > cortisol gk B € M
o (Bl ~ FE A0 2002) - 507 WA E £ AP R OFE AR

N

P ea BRESRS AR TR T/ICoa R MR N LR Ak
B
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L T/ICH R > 30% B&REL 3 5§ 0 K % cortisol
kR K i B VR (R T s 3 E 0 2002) - £ ¥
Fhop g R T/ICT 'l A R R AE R AR 4R
(Harm > 1996) - T/C T % & $ Z R & fr i B D 4 3 F %
B (&R F 0 1999 A A E PR T - F & > 1990) 0 B
%2 E % F TIC KT HwF XX jge e+ » T/IC &

)

Qo R s (3

~ FUK] ~ §UF 4 2001) - T/C T 4

TR EEKLE @R RY BRI RIT LY DR H

FREE AP RLE PTG TP &
PR R 2 & (B o & > 2003)4 4 0 i B 4 ;oA g

oo~ A F C REAM A PR AR E LT LR

Pl f gl E e PR Fe S L wP s e (R 2-1) -

p AP FpRRP ERFRFRAEP ST

[

Lo e e o e s~ e 13301U/L (1. CK < 330
I LR R IR L lU/L 4
(" F 4B A B oMo T A RO g B
%) ) CK-MM - S S S

Creatine |CK-MB ~ CK-BB » = o o T O
Kinase [f& & f# & % - & ¥ # &7 R B

LE S ER £ 7 BF o R PR
CK-MM - % 3% & & F £ 8
CK-BB ~» = 3 F Bow R e

CK-MB ™ 3 k B % 2. CK >
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HoR CK ¢ p wmiz @ (LTI
i DS D OO S T A P N S
2 A 3o B 4 R R oo
LT A O a2 EN BN
Boe &R G2

5 % b #
A 2t
] e i ,f;
R e
J o

3. # CK >
330 IU/L >

oo &
oW b @
- 1%

B :

Ti\4
ey
E

N

=
o
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e
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i
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¥ Rl
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Ik

)
Mo

23 mg/dL

&N
R 3
B e
BUN >
mg/dL +
.
(1) = -
4 o

ek
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BUN > > 23
mg/dL
(1) & ] =%

= %

Testoster

one

(2) 39 F & &

(3) # # £ ~ # 2
S

(4) &= 5 T 4 & o

g
12.5~34.

7nmol/L

<

0.728-3.4
7 nmol/L
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Sl N

I
i

¥ 8 FiEH#
R 6 HE LT P R B A H s

piu)

3 {F_ ? q” ~N
4o R R B B ET R VRN AL A E i &

MF oS 4 M A e (W 3-1)

B EE R DR

Boih & 2 Re& @ P IR R M A
&z POROP h TOH PR R
UL e = B oE AL F OB

(s

K%

P

RBERESE BLEHELEH OH L
HET Lo g sEmrd o B3 FLE

&
&%
)

B i e

M 3-1 735 % #
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-5 F 1%

AR Y R Yo R AR RR AR EE S SR
X AR EF T H AT F IR FHMA R &
e gAY R -FTFXFEFEBRRLE B A AT E(R
l»

=
BN
ay
=
u§

B2 ARL)HEBD L oS RE BT

ArS
gl
5
N
&~

wE A mkow (& 3-1)o

2 3-1 =R F A >FH

R Y E Wt R
(%) aa) (2) R

1 * 22 153.0 53.0 9

2 + 19 155.0 53.0 10

3 gy 28 162.0 69.0 12

4 g 23 170.0 75.0 9

5 g 22 170.0 80.0 10

6 g 26 177.0 97.0 11
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¥ &R %R

Ao mERFF R LRI R DY R KR FER
4 & o $ 9v L jc s (Creatine Kinase; CK)#& i % § (BUN) e &
A EFFA FDE N E DGR NSRRI KL
Wk W - A% L 5mL 2 5 EDTA g e 3§ ¢ 0 ¥
i+ % fr (testosterone)#r A ' f% (cortisol)ehjm f ¥ k R & 7 A

oo FE gz & e By Y e R KRFHF L (R 3-2) -

3-2
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iR A e AL
# 7 Heparin ghg o § ¢ » B2 i F e g & F
¥ 80ul> # - =4 ¢ & % » 3~ ¥ ( Micro-hematocrit
centrifuge) - & r 1500xg # « 4 &~ 4 > & & » o & B

2 om A IR oo
X R A E AT

1. »o e g f (CK)iE £ 2 B % ¢
e oA e v gl L2 S wm g o P 10ul 2 Ko
Johnson & Johnson DT-601I 2 s* p & = /& &~ 47 &k # £ CK

E R o H F R R 40T

CK

Creatine phosphate+tADP » creatine+ATP
N-ACETYLCYSTEIN

CK

ATP+glycerol » a-glycerophosphate+ADP

a-GPO
a-glycerophosphate+O,—»dihydroxyacetonephosphate+H,O

F kA & ¢ 680 nm
F B 5 & 4 (37C)
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2. i % ¥ (BUN)L & 2 i %
Ko o o% w o F Rl w2 £ w g ¢ o B 10ul w K oc
Johnson & Johnson DT-60II #z ;% p # o & & 47 & B £
BUN kB - 2 F Ji R 32 4o T

Urea
HoNCONH+H->O » 2NH3+CO-»

v

NHsz+Ammonia Indicator Dye
F B4 £ 660 nm
FRPFBERF 5 & 4 (37C)

FEE A

B3 R B D HE e g R 4 i 3 s % (Universal
16R) ¥ » i 3 4°C -~ 3500xg ™ & % 10 ~ 4 > F o 3 2
o A B Pen o os FE W -30C Ak F AT
oo B OB R 2 A OF OB R R P R OL A A T2

(Enzyme-linkedimmunosorbent assay ; ELISA)# Bl -
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1. % B ik B #l %
W HE TR T e g2 Ay BRI %R

|

S Pe 25ul bR B R 2 Rl R X MR ¥ DI
¢
{
TR TF B SA &
l
A w4~ 200 ul Enzyme Conjugate , & # 10 )
{
TR T F K 60 4 &
l
i 2 Y O 8 > 4 » ¢ B ¥ v Wash
Buffer 400ul » @ 4 #* %= = =
l
v » 200 ul = TMB-Substrate Solution
{
F R T F R 15 A& 4
l
v » 100 ul &5 TMB-Stop Solution
{

EMET N E 2 Anthos 2001 ELISA Reader
% 450nm R E T (% ¥ A E 620 nm)p £ % 7 4
kR o
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2.4 Fom ok B OBl T

ehp et M T e R 2 EA Y R I3

|
% B~ 20 ul e R B o7 2 F R A iflﬁii‘v‘&i‘_ﬁﬁ??“iﬂ?“
|
A w4 »~ 200 ul Enzyme Conjugate & 7 10 #
|
TR TR R 60 A~ 4
|
Rk R E P R > 4 » 2 fe 4 en Wash Buffer 400ul

I PLEE T

|
e~ 100 ul # TMB-Stop Sdlution
|
TR T IS A H
|
4t~ 100ul &» TMB-Sotp Solution
|

EMET M E 4+ 2 Anthos 2001 ELISA Reader ** 450nm
hE T (%F k£ 620nm)Rl B A F @ E R -
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¥ 2 8 st s

- TR R

Befe 2 T g2 K L (Mean+SD) & 5 o 1 8 4 F A W A
AR B A B R s %= ( RIS B - T B )
B Bk E x100% - 12 one-way ANOVA 1 # % F B F CK »
BUN - & ® @ & A F @ @ v £ 2 o & m LSD(Least
significant difference) ¥ & »* &/ & 7 & {5 f o * 7 7 ¢

SPSS/PC 11.0 #x %2 & 7 & 7 szt » st g ¥ £ 8 37 5 P<.05-
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Foo® SRFAIFTH
1. 4 + 72
LR E AT R (F 41557 0 2 = £ E (2338
» £ B64.5% 1 EL. 2+ v R ELRL2
+ .
2041 2 H AT
®f Mea +
& oa (A 23.3+
Pog (2 Aa) 164.5¢+
BE(x7) 71.2+
20 R E Y 10.2+
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Z 4-2 & F x EF # 3 2. E

20 oA ¥ - 5 - ¥ = - ¥ I E E S ¥4
Eg Eg Eg Eg Eg Eg Eg g Eg
RS Rt Wt w18 ROt RS Wt s Rt
4 85 54 9 2 A 85 A02. 210 24 9 6 36 4 3 0 2 34

* +5 0 3 ¥ +522 +256 +121.8356 292 241 +99 7

¥

2,
(s

LR kg 2 K OF LB

L

Bl o4-1 = =3 £ 8 3% 90 S5 R g pF b §

A SRR S A i 2 A
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S AR

s F(kg)

>
~

- = 70467
- = 37585
% = = 87100
5 oz X 43215
% 7 X 61245
(ISR
[E
N 95010
5 o= o= 54070
FUEPNE 68525
5 4 = 48610
N 61810
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30 0
20 ES 5= - 5= 5= - 5= T T
¢t ¢+t ¢+t ¢+ ¢t —+BUN
10 15
0 0 | | | | | | | |
. sy oap®
) A i

LA XV RG R AG PR

d & B oooa A E S A5 - RS T3 E
+ R A 2 ERE - ) ERE
SR O F A B SO S AL A S s c RS B A+
b3 TR OR % ¥ = F)EFRE L g4 47
Codr W e i P o A E S H JpoH OB R
2R EHEYREFENER > BE S AT AR 40
kg
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(R + S E R - E R
0% - B A E R R B B A PR % > F o E L
FHRTEZ R P R KL SR A = FRE S
B3 EREF 0 i B °
4 ¥ E LR RS LT R
oo PRGOS HVRE P2 YR

3

5.

951 032011+14 431 24+9.

4 2 .

8 01 4 .

ARG L AM LA T B Y LB
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8.5mg/dl- Pl £ g ¥ (F & % % 4 > 1989; $k ¢ i > 1996)-
e AEIHA LR ERRR AP RE TN BE S L
FAEEE LR E FEERL G AP 4 TN
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e §5 4B
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TR E(1998): 2 R p o B E Y RM A EE R L R DR
W R T EBRSEHE > 18% 3% > F 84-90-

B s AR 2 (1997) 0 2 B E R f FH L FEF L FF -
kRSB EE R Y MG A AT A FEF 20 % 2
# > 40-45 F -

2% (1999) ~& ¢ A B L BFLFHFRIHS L DA
L o MT HAE T 3Y o

AR v ZOME 3R 4 (2001) B A A E R R B B B P P VAT
T TICER tdaL Py -9 MY #£H37(2)11-16-
F E 2 D ¥ (1999): FEh o 4 3 BB E o LN

o

o

o

J\ % A o
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i

i ¥ (1999) : F# a4t 4 4 BEF T o 5o EF

—
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=\

& 5#%%(2003)1@'ﬁéé)"ﬁﬁﬁiﬂm\ﬂ%ﬁﬁgo\:’&"-
Wy o 17

¥ 3% » 11-23 F -
v R (2000) : FEE P RE T L4 o o D2 b4 B UK

e = (1996) : E & f Fehd g o YR AFE KT

AR AR o

i #(2003) w BRI I EHLIEZEZFRPESL - A
NEMLm o R BAEFF R AL

H % i TR M A RE o o B
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27 ¥ 27 # - 196-200 £ ~ 205 F -

I b Bs B o2 kFE(N87) FEY KR FE L L
A gt o 4 &M T -390 107-133 -

BHR(1999) : 2 B R E FH B REFES R LK o
ok F RPE L o MT P E - 20% 28 > 40-45 F -

PAr %2 (% 8l): e Ar 2 & o S 0 EERF N KA
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