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ABSTRACT

T he effect of Hwangkikunjungtang and GarmeangklkunJoongtang on
the recovory of exercise induced fatigue.

Park Dong-il* : O.M.D.,Ph.D., Cho In-joo** : O.M.D.

The following are the results of the experimental studies of Hwangki kunjoongtang and
GamiHwangkikunjoongtang on the recovory of exercise induced fatigue.

Hwangkikunjoongtang showed remarkable effects on the decrease of oxygen consumption,
serum lactate levels, serum LDH activities, serum FFA levels, and on the increase of serum
triglyceride levels. ’

GamiHwangkikunjoongtang showed remarkable effects on the decrease of serum lactate levels, _
serum LDH activities, serum FFA levels and on the increse of serum triglyceride levels and
serum glucose levels.

According to the results, both Hwangkikunjoohgtang and GamiHwangkikunjoong-tang showed
remarkable effects in the recovery of exercise induced fatigue, but GamiHwangkikunjoongtang
was more effective than Hwangkikunjoongtang.
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(1) REE+H

| (Astragalus membranaceus) 20g
%% (Paeonia. lactiflora) : 20g
¥R (Cinamomum cassia) 12g
*HE (Glycyrrhizae Radix) 4g
§4%8 (Saccarum Granorum) 40g
4B (Zinzyberis Rhizoma) 6g
KB (Zizyphi inermis Fructus) 47}
it 122g
(2) MSREBEETE
¥ (Astragalus membranaceus) 20g
BE%ZE (Paeonia lactiflora) 20g
B (Cinamomum cassia) 12g
% HE (Glycyrrhizae Radix) 4g
£2%8 (Saccarum Granorum) 40g .
4 ¥ (Zinzyberis Rhizoma) ' 6g
K& (Zizyphi inermis Fructus) 47}
ANZ (Ginseng Radix) 6g
ELy 128g
2) B

B EEPEmEY wister’d 8F 200-
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I, JEBKE rotary evaporatorZ HEEMES S
z}7}+ 316g, 320g& LTt

2) REEt

HBRHE 22 Yo HBH HREYT
iR R RERRSE REANSEZ 1
ztzt 6utel & ECESIR o, HEAdE £HA
EKE RENFL HEEGE 2 MKKEREF
B 274 100g3 316mg, 320mge HEE) &7 1
BER Aol #rERs A

3) EES] AL

& el dFHE FEWIRE 1R%K 23TY
ES A BHFY £x2(REF T0cm, Z°] 78cm)el
e A2 10870 Hiki: 5o KE, O
10f Wtk Al AT Ekiri S BEERS 53
o Y Sawd EHOE, M lactateB B &
ol Edle WS EES Y.

4) MmiFe] B .

EHATE EH R 1205 Fd 474 dFHE
ether® 7PEA HifEd o2 LREZERE OKS
PREXSE 3000rpmell A 1587 &L BEste M
e TSR

5) BERIEFEE S WIZE
BRREEES EBRT E#% oxygen consum

ption chamber(Harvard, England)s] 83 & 4
I EEAT Y& %% A0, 95%, CO: 5%)
20mlE HFEASHY HiEsEE RMES BEstEch
Chamber\l 9] REE —E3H #HRAI717] 93t
& 30C9 {BKE chamberstifol BEARLH,
Z PIEEE BARMYE BRGEECE BEs)
I oA BES ERY WE REE WE
et WP ruled] o¥ REHEED MR
Bo 2 MBS

6) M Lactate &2 RIE

MmEH lactate &8-S TDx analyzer(Abbott
co., USANE lactate(ﬁﬂx”éﬁi HF kit(Abbott
Laboratory, U.S.A)E {EFst B3 G o

7) M= Lactate Dehydrogenase(LDH) j&:EE
o HizE
miFE+ LDHEME S UV?2:°ﬂ e HA kit
(BABREE(FR), Japan)E #Ast HIES AT

8) M Triglyceride & &2 WBIE

m#ES TriglycerideS B EEFL ©& H
A kit(A L LBER ), BAR)E #/A%9 BT
4=

9) M Glucose &9 HE

mES Glucose&EL BEFE
Kit(A QLB ERH), BRS
At ' ‘

nhE HEH
ERstd BzEs}

10) e Free Fatty Acid(FFA) €&9) HIE

m#E+ FFASES BERZE W2 HEF kit
(EIKEN chemical Co., Japan)E {HHE%S BT
4=
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m AsME

1 BR HARES 81t

B mEEE ) #Mb: E#E) 1190.3164.3ml
/kg®P/mol ATk, AR 1396.8+68.9ml/ke”™/h
ol:, HEEFE REBES 1170.3+749ml/
kg®®/h, PRI YERES 1258.6150.6ml
/kg"F/hol Tk, WEEE REARC] BB
tEte] Aol HEM (P<005)°] BEHATD
(Table 1).

Table I Effect of Hwangkikunjoongtang and Gami

Hwangkikunjoongtang on Oxygen Consump
tion in Swimming Rats(M+SE., ml/kg"™/h)

Group Oxygen Consurmption Decrease % P-value

Normal 1190.3£64.3 o

Control 1396.8+68.9 - -
Sample I' 1170.3+74.9 162 P<0.05
Sample I 12586506 99

M*SE. : Mean* Standard Error.

P : Statistical significance as compared with Con
trol data.Decrease % : (Control data-Sample da
ta)+Control data X 100

Normal : Group of non-exercise.

Control : administration of normal saline before

exercise.

Sample I : administration of Hwangkikunjoongtang

before exercise.

Sammple [ : administration of GannHwangklkuruoongtang

before exercise.

2. M LactateS ES| AL

MmEF lactateE B #Bbe EFHL 398+
09mg/dlcl Tt EEa 0, 120800 A £%& HEH
£ 99.1+95mg/dl, 724+6.3mg/dlo| 1, EERE
chig REREES 89.8*7.1ml/dl, 54.0%56mg/dlo]
Rneow MMREERESE RENS 688+26mg/
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dl, 479+50mg/dlel At &S 120514 #H&
by REARS HEMY Lid Wi FE
H(P<0.05)0] BESNLH, NMREEEFS #
S B 0, 1200904 £% BEEIS B Y
HEHEP<001)0] EEHUTHTable 2).

Table . Effect of Hwangkikunjoongtang and Gami
Hwangkikunjoongtang on Serum Lactate
Levels in Swimming Rats(M*S.E., mg/dl)

Rest tirre after exercise(mins.)

Group Decrease %
0 120
Normal 39.8%09
Control 99.1%95 724163 269
Sample I  898%71 54.0£56 39.9

Sample I 688%26™ 479+50™ 304

M=S.E. : Mean*Standard Error.
P : Statistical significance as compared with .Con
trol data. :
(* ; P<0.05, ** ; P<0.01)
Normal : Group of non-exercise.
Control : administration of normal
exercise.
: administration of Hwangkikunjoongtang
before exercise.
. administration of GamiHwangkikunjoongtang
before exercise.
(Odata— 120date) +0data X 100

saline before
Sample 1

Sample I
Decrease % :

3. M+ LDH EHES #(L

miF+ LDH fEHES #be ERFS 2758
24 TIU/LeliTh BB 0, 120004 &% B
e 2089.3t488IU/L, 1396.0£73.7IU/LelA L
EEETE RERS 1261.2152.1IU/L, 1183.2+
496IU/LolR e, IEREEETSH REFS
1236.3£55.0IU/L, 11292+432IU/Lo| At} EEE
07X EEETE REHFHS HEFA Lstd
BET B9 AEEP<0.005)°] BEAJL, B



—HE—S] 190 WAk D Mkl DA Wl EBKe) oA s

B 1205914 B o) HEHEP<0.05)°) BEHA
on MBkEEEDE BERS BH 0, 12059
XN &% BES B BHEMEP0005, P<0.01)
o] FREH A HTable 3).

Table II. Effect of Hwangkikunjoongtang and Gami
Hwangkikunjoongtang on Serum LDH Activi
ties in Swimming Rats(M=*SE., TU/L)

Rest time after exercise(mmins.)

Group Decrease %
0 120

Normal — 275.8%24.7

Control ~ 2089.3+488 1396.0£73.7 332
Sample 1 1261.2%52.1™ 11832496 6.2
Sample I 12363+55.0™ 1129.2+432" 87

M=*S.E. : Mean* Standard Error.
P : Statistical significance as compared with Con
trol data.
(* ; P<0.05, ** ; P<001, *** ; P<0.005)
Normal : Group of non-exercise.
Control : administration of normal saline before
exercise.
Sample | :administration of Hwangkikunjoongtang
before exercise.
Sample O : administration of GamiHwangkikunjoongtang
before exercise.
Decrease % : (Odata— 120date) +~0Odata x 100

4, M Triglyceride & &9 #1L

Mm#h - Triglyceride %9 #be EEHFS
102.3£39mg/dle] ATk EER 0, 1205914 &£ ¥
B2 81.7+6.2mg/dl, 117.5%7.8mg/dlo)| 9 1, %
KRESE #REFS  903L62mg/d, 1448%
6.7mg/dl°o] R 2 v, MREE R+ REHELS 107.3
+£9.8mg/dl, 129.8%+79mg/dl°] 1t} EHER 12059
A EEEPIG FEES HEEET v std #Ene
HEHP<0.05)] BESHAL, BH 0504 sk
EREPS IEFE 8 FEEP<0.05)] &

£ A HTable 4).

Table IV. Effect of Hwangkikunjoongtang and Gami
Hwangkikunjoongtang on Serum Triglycenri
de Levels in Swimming Rats(M*SE,

mg/dl)
Rest time after exercise(rmins.)
Group - Decrease %
0 120

Normal 102.3%x39

Control 81.7+6.2 1175%78 438
Sample 1 90.3x6.2 144867 60.4
Sample 0 1073198 128.8+79 21.0

M=SE. : Mean* Standard Error.
P : Statistical significance as compared with Con
trol data.
(* ; P<0.05)
Normal : Group of non-exercise.
Control - administration of normal saline before
exercise.
Sample I : administration of Hwangkikunjoongtang
before exercise.
Sample II : administration of GarmniHwangkikunjoongtang
before exercise,
Decrease % : (Odata—120date) +~0data % 100

5. A Glucose 22| ®1L

M+ glucose &B9] by FHERHS 1204
T47mg/dIo] RCLER 0, 120400014 &4 HEE
< 1127+85mg/dl, 124.2+45mg/dle) R 31, FHE
gl RERRES 119.246,0mg/dl, 125.2+89mg/
dlo| Qoo sk ER i WAKS 11972111
mg/dl, 134.1 £3.0mg/dlo] AT},

MREEEFE RS HIEE il ®
B 12070904 #®ine HEHKP<005)°] HES
NZ, EREFE FEFAM = HEBRE Hatd
miEF glucose &89 #hsl AR HFEH
o] HEEX %ATHTable 5).
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Table V. Effect of Hwangkikunjoongtang and Gami
Hwangkikunjoongtang on Serum Glucose
Levels in Swimming Rats(MM*S.E., mg/dl)

Rest time after exercise(mins.)

Group Increase %
0 120
Normal 120.4£47
Control 112.7£85 1242+45 102
Sample I  119.2%6.0 125289 50
Sample I 119.7%11.1 134.1£30° 120

M=S.E. : Mean* Standard Error.

P : Statistical significance as compared with Con
trol data.
(** ; P<0.05)

Normal : Group of non-exercise.

Control : administration of normal saline before

exercise.
Sample 1 : administration of Hwangkikunjoongtang
before exercise. '
Sample I : administration of GamiHwangkikunjoongtang
before exercise.
Decrease % : (120data— Odate) +0data X 100

6. M+ FFA E82| #1t

Mg FFA &89 #{t: EHBS 5117+
416ueq/LolTh. A8 0, 1205904 £4& K
S 8146%472ueq/L, 877.9£39.3ueq/LelRl 1,
ERERE RS 7642141 5ueq/L, 5783+
272ueq/LOl OB,  INBREE RS  IYERS
709.8£59.9ueq/L, . 604.8+12.%ueq/LolA T} BEES
120500 M HERTE REK € IkEEES
B OWEE 2SS BB watd m#+ FFA
o BEEY Foo AEHEP<0005)0] BE
= ¢l cHTable 6).
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Table VI. Effect of Hwangkikunjoongtang and Gami
Hwangkikunjoongtang on Serum FFA Levels
in Swimming RatsMM=*S.E., ueq/L)

160

Rest time after exercise(mins.)

Group Increase %6
0 120
Normal — 511.71+416
Control  8l146%472 87791393 7.8
Sample 1 76421415 5783+27.2™ —24.3
Sample I 709.81599 6048+12.9™ —148

M=S.E. : Mean* Standard Error.
P : Statistical significance as compared with Con
trol data.
(%** ; P<0.05)
Normal : Group of non-exercise.
Control : administration of normal saline before

exercise.

.Sample I : administration of Hwangkikunjoongtang

before exercise.

Sample @I : administration of GamiHwangkikunjoongtang

before exercise.

" Decrease % : (Odata—120date) +0Odata X 100
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£RE0) BEY HH FHS £EY energy
2 Qale AW #EEd) REMES dov)=d),
ol REF energylBe A HE HHOZR
B SR TR ME R0 HiEk
o] (EKEAZ Bl BILPZEM BN AW

EYol TREL BA FEY 2 energy HAZ

BilE 0] WA =HH, o2 U Y Eiit
BEES] KEAVE Ao, FIAERY BiKol B4R
oo ®estn goh®

o]Z u|Fo] B o Firy EEH HEL R A
e £ RALBES Rl o3 EEEEL
Biee TiEez EFECx 5 Utk 182
2 e WES BTE S ERAA B
® energy® #HFsL, HiNol EHE RWEY
S BEToEN ARY EFNIQD EEBES M
FA7IE do 2 fgel oz & 5 Uk

M EHE)S FAel BrEE & Henergy
Wi kEA =, ATP(adenosine triphosphate) 2
CP(creatine-phosphate)’} 7€ =} A7]= ene
rgyE FIFA$T, o] energys EEEe #HiHS v
= HB;5% i (aerobic metabolism)$} BAFES]
#Elo] o] Foj x| = #EEEF M (anaerobic metabo
lism)& F3A £REHT, 53] BEFENAH o
814 energy’t Bol mitET. THEEF ¥ T
2 FEER REtd o3l o] Fojxn, o] "= BAR

X BERHE 2UFY RHT BEIT o,
WES energy’t HEOIAT. GRS 73 E
Bhfsoll energy HFEE S SEEE] BTt #©m
sy, BAREINE S energy HiEEY mAA E
L=

BEEREFY energy FIFAS WA BRI o
ul FFEEol e ATPY CPo s #fhE 2,

S22 BREEY EBFE RHA I lactic
acid system2.Z #EEE ATPY ol&A ener
gy7t 4 oh

A HHY FEYS 2 8h9 BRAERC H
= WHEEZ, EErho] R e ATP ¥ CP
£ o BT T BRI Ao] iz, ATP
-CP7} ¢F 67% AE Hit® FHE FEER
(glycolysis)ol <&l ATPE ARsIHA EEH
t Holth F EgHFo &EEMBREANE ATP
-CP system® lactic acid systemol] 2}&]
HE energy’t FES] FIESE ZHolth

gk L Y KRR Foz sty it 2
EMHMmE ) #EST B energyFlIfo] 8k
HY, AEEE EDECl AXM BmERBHEE)
¥ AH 3, mitochondria® Z7|9 F7} #msl=
2 ¢ B2 ATPE &% & Jo9, EHME
o] #;ZX o] metabolisme] HEEK3IT AL £9
EEEY k7t BEsohl

w3 T energyE triglyceridefViol <) &)
M= £REEY, ol #E) F mhulY trigly
cerideBE 7T WA =Y, AT EHE & WHe K
KbpETh fgksel o ®el FlAdtE @&l
Nz & F dow, ojuf A WEERRIES A
7ol Agel wel triglyceride 2 - @iy o} 9%

mige] HEEASEFRE BEYS dds] TRES
Ae2 ofd REdl Wiste] HRKstA EEgo)
PEERRREEES] M BEc AHSY BEY ¥
sto] AFs] FAx)wE Eifio] w27] ol ener
gylfo2M HET HEE Sz Ao 485}
energyE SEEZ ¥ @ hormone sensitive lipa
se?t fEFSIS fgih #B#S triglycerideS ¥

161



~Park Dong-il et al. : The effect of Hwangkikunjungtang and Ganunangk1kuruoongtang on the recovory of exercise
induced fatigue.—

ReBhEe T} glycerol2 4AESte] mebo] B ET)
firho] Y BEEHERS U,

£2 % BBE lactate® HAY BR B
%E«] %S energyiRel #HFRELE KEAZA

F9lee ¢+ Aok

ERERES BR YY) TEER, NS K&
g} = gAHoz JEPEY KES MY A
__.i, ﬁjﬁ _4 %)ﬁt EH7H .4 j[ﬁﬁz’l3'16'38‘42’44’48'49)°ﬂ
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TR, B
29 ¥E energyfc] Brh? 18z EH &

g energyE W Ft o EEIER EY
TR ERY BRI EERTBY #RY
fEMe] BmE AZS m3ty EAS BHEET
vl RE o2 B mECdA /\%ﬂ EBRA
WES EESHIE R &S BAF1 ¢
T} 1024283031343)

X EEIAMT HEEFHBS MREXRSS
S RRTY FH BX EHETE € E#S} 2
B %ol Eﬁ%?ﬁﬁ%, lactate & &, LDH9] &M
B 2 glucose® &, triglycerideZ® ¥ FFA

B9 BtE Eﬁu$§}°i“1 %Eﬁ* %3 hnek
HERETHY FAKSKESD 33 Z%RE WR
3t o

A EERAAM BRFWEEY #be EEFH
1190.3+64.3ml/kg*™/hol ATt HEARS 13968+
689ml/kg”/hol D, EEEPE RANS
11703+ 74 9ml/kg®/hol S 0.0, Ik EEEE R
RS 12586+50.6ml/kg/hol it EEES
B RS BB wetd B HEH
(P<0.05)°] = AUTt.

BSWEA MmEFES lactate 282 #ibe I
HHES 39.8£09mg/dlclATk. EEE 0,120% A
£% HERES 99.1195mg/dl, 72.4%6.3mg/dl°]
R, HEEDE REFS 80.8E7.1ml/dl, 54.0
56mg/dlol e, MKRFREEFTE RS
68.8*26mg/dl, 47.9+50mg/dle|t}. EE 120
aolA EBEETE REFS HEHA vy
WMol FEHEEP<0D)0] EEHALY, MkE
KESS HEFS B 0, 1209904 £4 BE
§ HEMP<0.01)0] BEHAAU .

Lactate& 53} BABFE miEch LDH 1EHE ]
e EEFS 2758 24.TIU/LC|R T EE O,
120474 &% HEFS  2089.3148.8IU/L,
1396.0+73.7TU/Lol T, HEESE KA
1261.2£52.110/L, 1183.2%x496IU/Lole™, in
REEREDE RAEMS 1236.3%£55.0IU/L, 11292
+432IU/Lel it K& 0molA HERTH &
RS BB viste EEES BAo HEH



—FE—S 1 HEERE 2 SRR A pio] BA o MHy MAHKEC vl A -

(P<0.005)°] BEHAUL, EE 1205014 B9
HEEP005)] BEHIJLH, mkEHERE+ S
REHS FE 0, 12045904 £% EES B9
H#EH(P<0.005, P<0.01)°] BES A

$H miEF Triglyceride 889 #b:s T%
B2 102.3139mg/diolth. EE 0, 1205914
£% HBES 81.7162mg/dl, 117.5+7.8mg/dl
olNI, EEKEFH AL 903162mg/d],
1448+6.7Tmg/dlel e, mMHKEEESE AR
B  1073£98mg/dl, 129.8+7.9mg/dlo) Q).
B8R 120004 HEEDE REHS HRE
st e HEH(P<0.05)0) BEHJL, B
5 0ol A WmREERFE AT Bme &
EM(P<0.05)0] FESH AT

energyiRe #FHET WY mmFET glucose &
g9 Bt FEEBES 1204T47mg/dlol Tk
B8 0, 120914 &% HEHEL 1127+
85mg/dl, 1242+45mg/dlol Az, EHERPE 1%
RS 119216.0mg/dl, 125.2+89mg/dlo] QL
W, MREEEFE RERS 1197+11.1mg/dl,
1341£30mg/dlel A th.  MBREHERENE AR
< BRIt EER 120004 #BY FH
EMP<0.05)°) EESHANL, HEREDIE HALK
A e HEE vt Mt glucose B89
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