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Sol dUAd 957 dules). Ak AAde

- 107 -



—DONGGUK J. THE INSTITUTE OF ORIENTAL MEDICINE 7(1)} : 99~117

2 AAE vk olde] ouAE
of A" gslEol &Y AL S 7174
ol & «f 7P} & vz WEdrh o
31@.’-—1 ATPAANE HFT AN #4bol
e E5€ dAEy] dEo 72 AUt
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o] 2§ AX uEZceoteld CO; 9 HOZ
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8| & &g ATP ¥ &2 ‘4—?: 5 A oy
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o AP Edn s}t F EF LE7} 57?
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dddoz el o] o] ‘Za%—_lt:}Jl _T’j}
dov] g Costil(3)e vletEel A4 27
o ouixlel 90%7} @43EA dojzln
£Fo] A4l oel A AAslge] AA
A oz o] 95%7t AWer dojrcta 3t
Ik, 2FUIME 0%FF]  VO2max B
0-60% Fx +FF ¥ nEHI B2Y=
AL 60%TETY  VOZmaxolAd nzsEs o
ol & A Al &XHIUD ez
o] nZE7] Hell Aubo] AbztE|o] ofuix|slst
o £%5& A %tk W) AlgE
W32 § Kirchdorferdl 4¥E U831 A
Qlato] cholesterol 2 AstAl7I 2 ¥4y Dz
€ F7MAI W7isE FA st dFe @
€ F%ste Y Lol Udm stHon
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k3 ie )
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e B
T

W sln] $EAL AwelMe] B&E R
glycogenol] 2%t JZE§ & 2 A EF
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2 AgAN §F FATE 5 AF HE
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3 EF PR HA 7::‘ e
A3 FEF AT e e
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< dAgR AT 2 F AUk o3 YA
dozre] g43lge ol&F Folm & o
HAE S o83t &S 45 4+ U &
H ARF 1084 JUehvde FA43y ¥F
glucose ¥%9 Fr7le &8 2 B3
lactate®] ™At} AABlA ol ¥ 4 oz}
3 A7, H 57l EoM A Udsde
7b Fobee HAE S 2R, AEA, o4t
so22E FAge]l dojutn 1, IFE=
A el Alztgcin FFEH3). S8e1M
RAEHE lactater &F Folle F2 4tslgo
AASD d¥e dFog Wiy o ¢
vte ¥ glucoseZ Agslo] d52o s AE
sle #EE A " o AL ¥
glucose TEE FAdle 48 3o @& 2
o] EFA deHe FFF AeE wA g
(3536). 522 A% 22zle] 1z &
Al 2823l HES a3 2EANE ¥
H4abr] A APA2A R 2ATED| 9
o1 glucosex ©l§°] HTH37). EF 108
o Jelts Fo7e] YFglucose Fxol wE
253 1 o]Fox Al&s e v]FAF ws}
o AdAez ¥& FAE lactated] A&
AAt 2D AFAE L A ¥F glucosed]
ZHolgln AAHAW FAHCE FAge
apol & viehgA] gt

LS4 8o F48H A3} o] Mo} o}
2} 2w felAleHiHfree fatty acid, FFA)S
2 dgdd ddede Agd {AAMAE B
eldldez HEA7|e ol AW A8 HAFE
Eoted A 23 AFHAUCE GEel oy
A2 AgEoh o] feElAlAle o] ZYE
deola AUAE A7 d82 AHSEY
(38).
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% FFA %% FFAZ} Az oA
LT Y7 e 25, avte o9
kel & A€} M9 FFAY #4
LFFASl 85 Fxo Hdstn o ¥FH
FFA 57} & A& AquzlgezM FFAZ
#odA 1 e AE Jvehlin Aoh39).

5
(o]
&

ol

o'd FFel FOIE 2Bl EFAMNH ¥
T+ & TS FFAQ #&o] I3 Az¢dl o

£ FFAS €% %7t @7 "ot 22y
FTEANZG F & Fo] A dSRHe I
o] gt Az 9@ Ko AHAE o]
AN Ag FajAl7In E3d Agatel ¥
dog Wagozy At ¥F =it A
zt Z71RoK(3R). old ¥F FFA %€ o=
Brol &F JHAl 27| Aoz Astst
o a2 ¥ 538 F£AE Qs Aggin
g% FFA %9 &5 /A 719 4349
Asle 2829 FFAQ #4°l E7igtd=
E7sta AgzFejMe FFA7F ¥Fd29
g0l BA @7 "o A4 el 2 ¥
o A4S a7 oz Fdd ©WE FFol
%7 dFoltt. a8ln 5K ¥F FFA ¥
Tt 2Eoz2 52 A9 AU dd &%
< H3lstd &5AIRNo| Aotz ¥F FFA &
T9] Ao goldrh ¥F FFAC vlie &
T Az AL &EHY ¥F FFAAY ¥
2X o] o8] Hs-drt

ety oz EFolA FFAZL dvxgozA
olgslEe A4S ¥ Fdol HA ¥& Ax
ol vldldez ¥F FFA ¥%9 A%ol Yel
gt J2iv ZFert gobAAM Yo Fdol
S Bo] duUAdes ol&HA Hz ¥F
FFA ¥x9 FHv S3sHA €ck39). %%
P& Folx AWt F sxe vl #A
s2le ¥ov AHEHE ZHujsls 229
g Fen 3 At 2 A
2 3 5Eci40).

Costill $(39)2 FFA ¥%9 Z7le
B o]gd HfAINE siHden AH ol&E&
F7MA &5 F8S F7HAZREYD B3y
. 22l3 FFA: 89 2 3»=r) §5ste

Py
T2

e}

#ihiiRs FAA7b FA 22l7] Ao vzl § daE tAbd vix e 4

o —

AEele 8% pHrt RobdM AW Ralg
Aalgtezm 2 olgao] HolHTh39).
¥ AgelN et FdEe $EATS B

7
WAt o3l &FE TS o
o} A T2 FaspAT A
gt A&s
TR Aoz FobsiTt A
2 ZAaste AYE ¢ F AY W FAZY
A% FFAS skxv d%dqTd vsq g2
F2E Jehligln HE5F 108de *44U
€ ezt ARG ol R WiHiiE#el Ay
Agez glcose Ethe FFAE °]&3t:%
freste 8ol A€ HoFe Aoz o
gEsuA ZTazAde &g Tasn
Aelle] EEE FVMIA EETFELFHY
FE =2 e ¢+ Ak =Y ¥ A
Fx7t F7tete AHdAe FFA9 o8&l
Sold g meld o fidiisidel 292 23
QA Hakl A g ZAAANTD USES FFE

o}

25 Brtstrl sl 7 LdwHo g A}
T4 2 €99 lactate FEE B
FAE QM dzHog HESFC]
e ¥e, TR, FENE R F
of W& &FA H2 dAFE AHslr] A% A
A3 Ax2A g8 23 UrKi2).

MA 23 A E ol fole G A4eS
37 g Boll a7t FES deHdMde /AL
4 gFEsl FAgol doiun, o] FHBsAo
A7 &5 BN e FAAd g8 #
$0] dolUHA jactate7t FHE B AL
el Al A=z F3e e F4and
A2y & el olviAe] Az FAA ¥
AHEE A Jactate7t BAAElE Foluh(Is
A TEY o wFuito] SUSUA 4]
lactates= ob-2] #He9l 4lAdo] wel
%3] "ad ool JUAE A7
Fe glemz Ay A g
she Alzto]l ®m ¥38} ZAmrt AEFE oy
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] AbgEkol ZlEled olRE fAtA A
ot oluzt Rakd el oA x AME-SHA
g 55 FAA YA E ALESHA HdE
AL 2 o] BAMEZ actate7} HAEE Zol
22 lactates 99 3 HAE AAslr] o
Bl &% 77 Folle w9 Fasici4l).

AEHoE A% &5 Fite vt 283
AHE A1TE AR g7 B 282 4
& {Fo]l vehyn ol FAUAH O!MRI |
Aol olsl sid FHgol MPs]ojA-E enjFic)
olZ sl WA= lactater FH o] F7}
HA 58 ATPE ATEAIT & Hhgo] <A
Hol 288 F£&%& E3Hd HY ZH=2E of
ZINZE B8 &% o g dYS F
th39). '

Astrand(42)e] ol33 lactater ¥ ZEY
AlRbel w24 FdsEed QU9
lactateg] FEv Hod A4 43 2o 50‘60/0
o] BatE 235 HY & 1 FEV} 358
g sk Hol At AFH e 50—60%016}
o A2 AHFHE 8Fte % ZddMEe

lactate B 3ol Aon Fol w2 Huld &
FAdlE ETEAAT A £ B lld 3355z
$E A= 7&?“]31131{*1 F7lde A 2 4

en, o 2 A3 3 B HY R
o ?Q’@?ﬂ?ﬂ e #F9 lactate?} AL A
A" AL & 4 At4344). 2y 54
lactates] Aol i 59 Zxe o8 &
AHE e olzio] AR : YA Yt

B 22| vlel o] &% ¥ lactate] o
Al ZA2e dEE Atsise] AAdd d%s
Yoz wraxlo] tee gWtEE glucoseE
Aol gF2oz APu=EHe HFP L He
th o] AR HZE glucose EEE A 5le
AL 3o $e Axe FA YIH F
Zg Aatg wAjgt & IR E opojxeit ¥

71el TCA Cycled] %3 tial E22XM9 4%
< @972 shvt :"5] olulg o] B3}
31 9leh(35,36).

Balcastrost Bonen (452 2%8% A
lactate2] &FF A A P HIFF +5&

Hol A4 AP S0%eldte] FFEolatn 3
91 Mclelian® Skinner £(46)2& S 3% 3
£\l Hdl b4 AR 10%FFox 2
AU FHE Hetddol #21 3tATh Bonen
S AT g2l HFER giaeR
1 mile €871 ¥ 8% latze $55 B¢
7 208l o 0% sEEE 2P v gl
on Ferys48)E FAHE dAUE didez
VO2max 100%°149 7=z Ed= U &%
< AR ¥F lactate £=E AFY Z3t 3
E 572 A&AA F7HE JdehidA 9E 4

[«

|2eiMel adg Hpeigot

2 AP #ihiREE FATL lactated]
&2 o] ¥R v dBAAUA BE& £
Ho{F3 glen] &% ¥ 3EF 10
, HET 30Ede 47 vFodFed vl
FdRe zol7t vElgT, oA iR
#Hol T8 B2 EZA lactated] FAHE #HAa
A7l obgy 28 H=2 HEJdx {FoF o
&g mjaln ﬂu% o 4= <lch

2 FFeA o] diate] fAste
ol £o] shts LDHE oz ¥43}
dl, LDHE pyruvate®} lactzted) 8¢S %43}
v BABAM 2 8F5F SHEAA lactaed
A4z MEge z=Fske Aoz dHA dd
(49). BAY =g 2& TFY BAHEAM
ZA 3 dXFd pyruvate?t Foez EAE
A HE AL FFe RFe2 pyruvatert
lactate dehydrogenase (LDH)oll 2lled lactate
2 ggs s Aot

ditd oz /A AAE FF 2EHAE
LDH, CPKs} & Z4A8ATE A Z7H4]
7= Aoz Badtn YrH5l52). ol E4AY
Aze] Wale 237 Asldl Ui Azetx A
HE2AM ol&5m glon wepM Frlkd EA
%M&t A{IE_,] AL5H /‘-z —-1 )'L,—' bia- S
vtol B3l Ao n|ale ¢ g Zotyd = gl
© 8% ME2AM IFEHRNI).

23 ddoiMel 54 e FAH
Az AFzIEo] AAlg FFB vy L UG
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a9 #4 Wy 94 e fd¥aEe 54
of getME g #HMIE Jehde Aoz
Bagyw 9ok Reinhart®4), Berg &
HaralambieSh)6 = 8% 54 == F3i
+F5 BEst 5 7106 i wg oz
A #HH@ £Fo oMz ZA dTE
wedn st sl ZE FAIRE A A
+%5 2Ed#dA¥ LDH, CPKY 22 i4g4
g 3A F7M7le Aoz BaGls2sHn
uen, 1 Qo dety oz 27 Erjoly
< AASHA HB Abg ozl A< 73t
v A 457 fostA Suigds A
te Bad 8t UK56). Fowler G
Garbus F(56)2 €& 4 ¥4%9 Fvkss:
o] &F9 =7t Frtgel webx M
7Y Jehdda s

Z(G7)2 ¥%F LDHe e’ £%59 H4
5-10% 3= M $F& & o &5 FR
AF A9 Aed JEhly 2 852w
24 10,000myt eheteEd 2ol EFAItel 2
o|Ad EAFe ¥F LDHY o2 F=g
A8 FEFY FAT T F4YAT B¢ ¢
2 FAE Yeddn 2Ensiss).

2 AgdA 4 FqFe] 83 IDH &
AT HEF 108 dAH T e
vehiey dal Zdaste g2 el
oy Hdaol AF Aol dAFe Holth
FA% LDH7} ¢TGN 2%

ZAge] F7ld FE4HE ¥goz WEAF
AalMoln] EF S 2AHXE

HA7171 HslA e ddoleln A€
Foe] MAHY ¥F LDH $=& v5A2
of H3l] A JGeldout TPl fo4
Ae zole uEhtA] gokch Ot #HPRK

o] <& M2 EHU lactated] AALS T4

o Mo 32 mjo o

AlZittn §5% o LDH %4 a2 8457t 7
A o)l o

Ak
L
2
o
)
B
B
e
Yo
2
R
o
oft

Te Hd 2 WA 23 FEL
E3 7] oj2Ee] UMW EFol s =
7bstn glckm ¥ralAlm dek(59).

Na+2 MZojAF EAHQY Fole Eao]
o AEYgD FE 2HE e Fo Aol
olg ¥ Aol dzeld fAd 2A
stz AcHe0). =T Aol Z{ollA Al
Aol & #%ol Lol + e Mxw
ol BAFTH36). Cl-HA] M Ejb o]
A Fold EFoln Fist AFsiAA
Cl-& #4dste Ade F8 Hd¥ozH F38
¢ dEE 3t Ak G- B9 amylase®
243841719 Na+s} o] AFE¢E =43
(60,61). HAFL Cl-& dif®e] Na+’} ¥%
Hog o|g¥ d H7H FAL #A&] o
gt} A Aztel] mel £FHOR Na+sh &7 o
ZH4). Nate K+ @7 <z24 v
3 Cl-2 4 WgE @t asez olE
Ede 25 2 4#E HE A6 AHHe
2 goztn Yot AT 95%9] Na+s} Cl-&
Zol EFFE w4 2 RS FlM @
otk EF A Bo] o]%sie A fele Na+
o} el FFole Zol dFo|th HF AAF
o] ZH & Na+9l wjdeleln & £ sk &%
< At S W 7]120] Eol HE EH
€ FAle #ue] Na+o] &€t Na+oiabel
ZHE& £2 FAdA FH|sEl& aldosterone)
ola Aol A ol F9Zct Na+9] A& el
7Y5]® aldosteroned] FHle <A|Hol AA 3
Na+9] &47F Matdot mFez widdg &
e Na+@ole @AI7F dlemz Tt Na+d
A7 Aol ARg £ e Joldem ¥
oA A X eldo] Na+Fo] F715tA Hot ¥
Aol Na+Zo] F7bsl o] Na+r]Adstiol
EAzte 25 FFE AFd 2F5FE =AA
] ZFoz I oo £ Hile k9
AES F7A7le BAICl NarE A&z o
ZshAl AcH60,61).

A EJo] EASe Keve AxS T8A <)
AN F2F &L dtu MEHE FYdsie
glucose F4olE Telo] glon T& g 3o

ol o ofd R
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ZeEA AR, SR 44 2 o3t MEy
kol tidt g49] FF Fox Tl Unh
2F&0228 K+9 Az 49 94 24
Aoz ¥ #33S A7 mepd diAla
P74 EFotsle Add E€Fe FEE §A

t36). K+& AZujel) ZA37] g o E3uUl
o] K+#& Ko A Aefo] olstd Ao
2 48g WA g1 HEZo diil e 2
A dgg Bk 3 aldosteroned AlAHe]
o3 Aol 288l A ztgo] Pl
9E WIAA Na+7b 52 wauriz] Rax
Z 3o FAlol K+o wid e Z7AG
(60,61).

Aol A Na+@ K+ol olFo Bg 4] 7]
Aol Na+-K+ pumpetil ¥2l ¢+ Solg &

FAlell oJain Lolutn] FAdH A FE -

of ol&] ZHlsl= ATPS] 1/30]/30] Na+-K+
pumpl AHEETH £ FE M ES] ol

Nat, K+o 71&71e AZe ¥9% zHsn
AR BLE WNALE FEAAY ¥ 2

amino acid® TEFEE FUAUHE2). &F
oz F71d Na+3 K+¥oko F7te AXWd
A HEZLRZ Na+ol2g £43te Na+-K+
pumpe BAAEZ FtEe FAod Aotk
Na+-K+ pumpd] 718 €Adx& °l8g 4
Al 2elofA] ooz ARRE7] djEof 4
o] ATP &3 g 27%E 1% 32A &
7¥A71 A ETHB3). _

AN Hade vx Wls o sk
vehted gei7)v AelE %A ¥F Na+
I} (- x5 F7Hle Aoz Jeiyged 4
AH¥A A5 "H =E3 Hege] Mol
Eolgle 2RE HFog HHFH AT 7

o

Adle Aoz ‘45}‘7&‘4(64). HE K+ &&=
AL R YASA GAsE ez ¥
DED UHED).  AlFEeddel Ky FEE
4-5mmol’ ¢ ZA A EZ el o] F5(150-160

mmol/ ETH - oA FEF oz &
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WAtk oA Fq T QlolX &%
71 Ao "F Na+9] {7} v R P
ZaseS 4 7 U@, Natdd A
EFaol T3t aldosteroned] HY] AAE &
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The effects of Bo-joong-ik-gi-tang administration on Metabolic
Responses ; changes in the energy and electrolyte metabolism
among long distance runners.

Sun-Gi Song - Dong-Ho Keum - Jae-Geun Oh - Myeong-Jong Lee

Department of Oriental Medicine, Dongguk University

Obijective
This experimental study was designed 10 investigate effects of Bo-joong-ik-gi-tang
administration among long distance runners on changes of the energy and electrolyte metabolism
Matenials and Methods
All subjects were divided randomly with two groups, Bo-joong-ik-gi-tang Group (N=4) and
control group (N=4) and performed to run the 400m track with 70% of HR max about 1 hour.
The blood samples were collected from antecubital vein by 5ml syringes at before exercise,
immediately after exercise, recovering-10 min, recovering-30 min, recovering-1 hour. These
samples were used to analyze for the factors of the change on metabolic responses. First, the
prnimary factors on the changes of the energy metabolism were checked : Glucose, Free fatty acid,
Lactate, LDH. Second, the primary factors on the changes of the electrolvte metabolism were
checked ; Na+, Cl-, K+.
Results
1. The change of the energy metaholism
1) Glucose response was not shown significant difference between two groups.
2) Free fatty acid response in Bo-joong-ik-gi-tang group was significantly increased at
recover-10 min. N
3) Lactate response in Bo-joong-ik-gi-tang group was significantly decreased at immediately
after exercise, recover-10 min, recover-30 min.
4) LDH response was not shown significant difference between two groups.
2. The change of the electrolyte metabolism
1) Na+ response in Bo-joong-ik-gi-tang group was shown significant difference between two
groups at before exercise.
2) Cl- response in Bo-joong-ik-gi-tang group was significantly increased at before exercise.
immediately after exercise.
3) K+ response in Bo-joong-ik-gi-tang group was significantlv increased at recover-1Q min.
Conclusion
According to the above results, it was shown that Bo-joong-ik-gi-tang had the positive
effects on changes of the energy and electrolyte metabolism for the long distance runners.

Key words : Bo-joong-ik-gi-tang, Long distance runners
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