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Effect of Ssanghwatang and Ssanghwatang-Mixed-Paedoksan on the
Recovery of Exercise Induced Fatigue.

Tae-Yo Ha and Dong-l! Park'

Oriental Medical College of Dong-Ewi University. San 45-1, Yang Jung 3 Dong, Pusan Jin Ku, Pusan 614-054, Korea

Abstract

To investigate the effect of Ssanghwatang and Ssanghwatang-Mixed-Paedoksan on the recovery of exercise induced
fatigue, we observed content changes of lactate, LDH, glucose, FFA as metabolic substance in the serum of rats admi-
nistered these drugs just after and 120 minutes after maximum swimming. The results were obtained as follows :

1. Lactate was found to be decreased in the rats with administration of Ssanghwatang and Ssanghwatang-Mixed-
Paedoksan.

2. Serum LDH activity was found to be decreased in the rats with administration of Ssanghwatang-Mixed-Paedok-
san.

3. Glucose was found to be increased in th rats with administation of Ssanghwatang-Mixed-Paedoksan.

4. FFA was found to be decreased in the rats with administation of Ssanghwatang and Ssanghwatang-Mixed-Paedo-
ksan.

Key words ' ssanghwa, fatigue, recovery
I.# i RHEDS £k Solgtn stol®, REAMY & U
EHT HBOE KNS BEANA AXT HEE Tt

HEBESC st GERAME HHEAR FRY 2 Kol EHEY KTFERNER A% Ele %

LRRAA “EERE ARG ABBR ALBA ALE
# TS V01 st A& FRAN, R
fE% 2 AR dodle fEaEe) Tiols Efsm”,
BUERS FBORS HEE PR RE BidE B
T FETHAES] BL, Ao WML KRB BL, i

! Corresponding author

366 / AH2H8t3%

Be EHFELHEOR LH RS Himel Rk
Fbstel BHE olEHE S BHIN 0T dgu
I q?: 0:131 %‘1%%1,3,5,12,14,17,21,22,24,25,29,32)oﬂ 94-5—“ \élj/] )\]_
S35 ek Wt A R k) IEABS BRRIEE
Ro2 R A wim MR S DR o



5 2 ERNGANENC) 8HY EHRY KR A e PE

AU B dho] Ao 2 I EIRlom e o] KKk S
Guste &l g7t EMe S @RA7 B2 fgold
R Y E AL, % of ] BES odtd Kf X &
Jio] WEER [FRE AL JIT)se21817.242627.203031.33),

ol EB o2 W HHKEC e BB RS
AHEH %'90] RBC, hematocrit ¥ hemoglobinEe] &
tE @Estgon, e Mkel et FEmist
itk= At fisp GOT, GPT , LDHifHEES HlEste] A
BIFAS wET dou, EBEY KB MX e FEd
kel FimS BT v EEY Y 8% Rigshs
MR 0 & EGT S8ke Eud vk gdglth o]
BEE B3 ERESE FHst ELBNOZ M la-
ctate, LDHIEME, glucose ¥ FFAGES HiEstd A5
fERE 710 #hishe violoh

II. M8 & A&

1. #%
1) B9
KBS BE 250g P4+ 83)Sprague-Dawley Al)
£ et ERIRle] st o, EAED A F R4 Co) ot
S TR (akHA 280 wRE BE #EANF
fERIsE A Th
2) it
Boeol AT BEHT diPdA BASY BES S
fERsIE o, fHS REEE Y o #Rgs BIE
HEAE YO S WFHOE $RET HESNEN
&%9 7 A 1 RS O 2ok

(1) #f05

%8 Paconige Lactiflorae Radix 10g
PHE  Rehmanniae Rhizoma 4g
# 7] Astragali Radix 4g
& B Angelicae Sinensis Radix 4g
M & Cnidii Rhixoma 4g
W 4  Cinnamomo Loureri Cortex 3g
H ¥ Glyyrrhizae Radix 3g
£ #E Zingiberis Rhixoma 3h(4g)
K B Zyzyphi inermis Fructus 2ff(4g)

it 40g

(2) BB AMER

F#4%  Paconcae Lactiflorae Radix 4g
B#E  Rehmanniae Rhixoma 4g
# 7] Astragali Radix 4g
® W Angelicae Sinensis Radix 4g
A ¥ Cinnamomo Loureri Colex 4g
AN B Ginseng Radix 4g
% #  Bupleuri Radix 4g
B #1  Pencedane Radix 4g
F% & Notopterygil Rhixoma 4g
% & Heraclei Radix 4g
M % Ligustici Rhizoma 4g
8 Ciri bwmaturus Exsiccatus Fructus — 4g
& $£  Platycod: Radix 4g
Bik%  Polia 4g
H #E  Glyyrrhizae Radix 4g
% B Zingiberis Rhixoma 3k (4g)
K B Zyzyphi inermis Fructus 2{E(4g)

it 68g

2. i

1) &kt R
EaC A 58 &Rl 20087 340gS 77 2,000
ml® $H5FY &4 round flaskol ¥ Bk LA 38
et B ¥ EEs BKS rotary evaporatorZ i
B, BRI E HA3) Ligste] #R5S 43.0
g HREGAHERS 88.5g9 7145 Ak
2) o] B
4 &% 12714 S IEEED Normal) 3 #FE(Cont-
rol), % Bk (Sample [) 2 SR5 A MRS FE
(Sample 1) 22 VW1, SEBIAT 1R i) #RG
7124k 313 BBE 100g% 86.0mgs, WRIE ARMENS
7|24ke S3 BE 100g% 177.0mgs 27 EoRs}
A, WS AYA95E MR KogEsign,
3) EBAT
% Brel 85 EpE 1F5RT o 23T B¢ A
EWE&2(AE 70cm, Zo] 78cm)ol o] Wy A=
1087 Hrk F 58 (KB, A 1083 #EkA A #
 FHEIS BEERS B3t W AN $EoE me
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lagctatefo] Fmol Fahe FHS EESY Y.
4) M LactateZ B RE
EEAM B 2 24 RE #Kel & ¥ IS
ether2 7PEA filFst & OEENZ Risty Z4 AY
o] efoll A lactateZ 4 71(YSD ol A fid lactate s
2% fiEstscth
5) MmiFEe B
EEHEM B E 2A KB A & #e #FE
ether2 7PAA WiRFY & CHEFRZ BiMskL, s
(1,000rpm, 15%)38td IFES EEstAch
6) I Lactate Dehydrogenase(LDH) {EHE 2] Rl
A LDH{EREE Pyruvate-Lactate (P-LEK) & 2
3 .
7) I Glucoses] HIE
MmEXN glucoseB& BFEESZ HIEshdch
8) IMifE Free Fatty Acid(FFA)E9| Hi%E
n¥5P) FFAR- B5iE(ACS-ACODER) & 2 filEstsith.

. #FR 3 %

1. & Lactate 82| L

FHEENAM 1.98+0.04mmol/LE HEoY Eg) % 0
#, 120%0= &4 HRES 5.4410.28mmol/L, 2.92+
0.15mmol/Lo|%i 1, Samplel dlXE £% 548+0.41
mmol/L, 2.39+0.18mmol/LE HE#(p{0.05) U= B
P& RYD, SamplellIHE %% 5.41+0.36mmol/L,
2.2610.11mmol/LE BAES HAIE B HEM(pO.
02)°] JAH=HAHTable 1).

2. & LDHEMES Bt

EFFEIA 280.2+28.4mU/mlE EHo #F) % 0
B 12089 &% BEES 650.2175.1mU/ml, 504.0+
50.5mU/ml®} %3, Samplel & %% 633.3£48.9mU/
ml, 423.7+21.2mU/miZ FHAPE EAou HESS <
AEA 99k, SamplelllMe £%& 628.1£55.3mU/
ml, 370.5+26.9mU/mlZ HEH(p(0.05) 3e WIS
HAY(Table ).
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Table 1. Effect of Ssanghwatang and Ssanghwatang-Mi-
xed-Paedoksan on Blood Lactate Levels in Swi-
mming Rats.

(MeantS.E., mmol/L)
Rest time after exercise(Mins.)

Group Decrease %
0 120
Normal 1.98+0.04 -
Control 5.44+0.28 2.92+0.18 46.3
Sample I  5.48+0.41 2.39%0.18 56.4
Sample II 541036 2.26+0.11 58.2

Normal : Group of non-exercise.

Control : Group of exercise.

Sample I : Group of administration of Ssanghwatang
extract before exercise.

Sample II : Group or administration of Ssanghwatang-
Mixed-Paedoksan extract before exercise.

Decrease% = (0 data - 120 data) + O data X 100

P-value * Each data compared with Control by statistical

student t-test(* ; PC0.05, ** ; P{0.02).

Table 2. Effect of Ssanghwatang and Ssanghwatang-Mi-
xed-Paedoksan on Serum LDH Activities in
Swimming Rats.

(MeantS.E., mU/ml)
Rest time after exercise(Mins.)

Group Decrease %
0 120
Normal 280.2+28.4
Control 650.2£75.1 504.0+50.5 225
Sample I 633.3148.9 423.7%£21.0 331
Sample II 628.1+55.3 370.5+26.9* 41.0

Normal : Group of non-exercise.

Control : Group of exercise.

Sample 1 : Group of admimnistration of Ssanghwatang
extract before exercise.

Sample II ! Group of administration of Ssanghwatang-
Mixed-Paedoksan extract before exercise.

Decrease% =(0 data - 120 data) + O data X 100.

P-value ' Each data compared with Control by statistical

student t-test (* 5 P<0.05).
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3. MiEP Glucose=Eo Bt

F#RIA 124.317.0my/dI& BHov #E) # &%
0%, 12089 #%& HEHE &% 111.7+8.9mg/di,
114.8+52mg/dIo[9 1, Samplel & %% 113.213.8
mg/dl, 125.3+4.6mg/dI2 BAHE EJou HEMS o
1om, Samplell M %% 110.9+5.6mg/dl, 130.2%
4.3mg/dI2 HEH(p(0.05) e BAE EHHTable
3).

Table 3. Effect of Ssanghwatang and Ssanghwatang-Mi-
xed-Paedoksan on Serum Glucose Levels in
Swimming Rats. ’

(MeantS.E., mg/dD

Rest time after exercise(Mins.)

Group Increase %
0 120
Normal 1243170 -
Control 111.7+8.9 114.8%t5.2 2.8
Sample I 113.2%£3.8 125.314.6 10.7
Sample II 1109156 130.2%4.3* 17.4

Normal  Group of non-exercise.

Control : Group of exercise.

Sample 1 ® Group of administration of Ssanghwatang
extract before exercise.

Sample 1I : Group of administration of Ssanghwatang-
Mixed-Paedoksan extract before exercise.

Increase% = (120 data - O data) <+ 100.

P-value : Each data compared with Control by statistical

student t-test (*; P<0.05).

4. &+ FFASERS| Bt

T#EEAN 500.2+33.94k/L3 R0 &EF % 0
B 12089 &% HENS 812.3144.64Eq/L, 876.7t
393.34Eq/LOI)L, Samplel ol &% 788.4+35.4
MEq/L, 750.8+31.34Eq/LE HEM(p0.05) & B
§ HAow, SamplelldM= #£% 795.5+53.14Eq/L,
733.3139.04Eq/LE FEMK(p(0.05) Si& HAIE EHY
thH(Table 4).

Table 4. Effect of Ssanghwatang and Ssanghwatang-Mi-
xed-Paedoksan on Serum FFA Levels in Swin-
mming Rats.

(Mean+S.E.,“Eq/1)

Rest time after exercise(Mins.)

Group Increase %
0 120
Normal 500.2£33.9 - -
Control 812.3+44.6 876.7+393.3 7.9
Sample 788.4+35.4 750.8+31.3* -4.8
Sample 795.5+53.1 733.3£39.0% -7.3

Normal : Group of non-exercise.

Control : Group of exercise.

Sample I : Group of administration of Ssanghwatang
extract before exercise.

Sampls II  Group of administration of Ssanghwatang-
Mixed-Paedoksan extract before exercise.

Increase% = (120 data - O data) + O data X 100

P-value : Each data compared with Control by statistical

student t-test (* ; P{0.05).
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LAstel —5AR, TR, IR So) BMmSIL,
BUHE MBS WERASER RNy, —
WIS BIEER SO BESIT, K £ ki REes
ste] WAL, WK, HHAZ B ASWY 59 34
e, W AeERE BAe] EOMIs A, &
stesh, ERS) TR Sl $EHT, IS RIS B
ssel (AL T @Sl T Bl 2 Bkel —b)
IfEe) $85I7, AR SR BEFS] Mt lER B
Bkl MR DB Sl S-SR HHE kit S
sl FaebAaEaIol U)ol SSiIAT WAES Sl 4
S5, AHE ¥ REHS] ENENT HEAT,
BORRE BIUE: 3 I 5O S850, ki ki B
wEAT ML BN, ER BTN L S
$HEGL SFIPO, oY Hhe 1 Fo2 ik
WOl RS BF fel E5E BadEY Aoz
Mol B0 = BT S Wsto] EEBS HelEol %
BHE Aoz 429,

KA %) A NS UobE RO 0] s
o) Haee RS 3 IE i AR o), ABS 1
BeEBR SR KHBTR RIS LR WU ik
B BRAT, HEE BESI] HAS Ba0) BHA
TR Shol TABBMEN, S5 RORETIT] HAVTE, B
Be Ml SOl IBIRY BE skl BRHE, Hid)
& EERES TSl SR o LI
5, BHS EMBOESOl AMMEY) BRI BLT
B s BiPE, SRS TS WIRT RS et
BNS BRITSH IR A R R SRAR, 1%
o sl 2SMEBI BERRS RIS TR
Bt BEBADT. Libe) Bz THY MEHS B
FEZF S Yt BE tadle HREA R
el i LOR $AF BARENT TikYS
RIESD ) 585 REL BE HHIS HH)
S5 B RS HBEE B Dk oY e
RITHES A A7 28] ol BS 5
wikel ®l FEUH BAE S BRAVIEZ Kol
HESA T g

wigel HEBHRS B WRH BERE 100 I
e ole F2 iR RS Ml BB HEES
s B Aotk e EBoR AF BB
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folv B% 5o Fme st BxHe NEde
g EBS EE BiTde M, &, B 5 BE¥s A,
B, i, BEH 59 iy i A o Fxd JAde
Ae A4 o, FHFEHD BENY LDHERES BY
AZitks &7 oF dAen ik Fgste kA
a7 Ems AS BRI BB & g5 &
e ERGAKS el BRY B HES daEY ¥ o}
Uz} Eghe 2 A% FAERAE FHT 4 dogld B
Zrgo,

HE SR lactateB B2 HE) & O, 1208 &% #
RS 5.44+0.28mmol/L, 2.92%0.15mmol/LoI% T,
Sample I A= %% 5.48+0.41mmol/L, 2.39+0.18
mmol/LE F&EM(p(0.05) e BHPE EAIL, Samplell
AME %% 5.4110.36mmol/L, 2.26+0.11mmol/LE
FES S RHo FEM(PO02)0] 97 HoH)
(Table 1), LDHIEWEE #8) % O, 12089 &% ¥
HR-2 650.2175.1mU/ml, 504.0+50.5mU/m! Sam-
plelldlXe &% 628.1+55.3mU/ml, 370.5+26.9mU/
mlZ HEM(p0.05) A& HAE HYHTable 2).

Hghol oid B AR A AHRE, 244
g A%o] A= $4 ATP7} ATPasec] 9J3ted 7t
2350l ADPS} Pi(F711h) 18] AUAE fEdt
of o7}t Z4F A oM, 11 thidlE Ayt
€] 914H(phospho-creatine) 8] #3¥Hg-0] dojub Ay oted
B Pi(F71U04D T YA E Feldh of whgex Aozl
o= ADPEHEH ATP A o828 tha ©A
28 ¥x3(glucose) ) Faubgoltt & Ergo] #3
594 A (lactic acid) ¥ AURAE Felddh 71 &
oA oluA7}h Aol Yk AFA e o]&H 2, TEolF
ko] 1/50] T3] 2 (citric acid cycle ; Kreb's cy-
de)E Ax @ikxg E(H20)E BHHEA AU E
Felsted ol fe8 A E Fig oA F4E
Aol VA 4/58 Exgog AFAIGY, 18y F
=Y 258%F9 232 =40} I35l pyruvate’t i@E
o7 EAsHA Ho i FFo| UFA Rt £
A8t)Ale] A#E pyruvate’} lactate® FHYHM, lac-
tate®] FAAA L pyruvatest NADH7} A% F lactate
dehydrogenase) LDH) o 23] NAD7} #A4®cho”, 23}
o2 NADHS 3719} pyruvated] $7171 FAlo doid



wHg Y ERG ANl 7 EEs ki A e B

W lactated] 5717} ot wekx] 22| 744 lac-
tate®] &, pyruvate’s =9 Z719 Akta Aelge Tt
A z27e] FHEOfopgt o £ o Ax Y
o #bgo] EvhelH LDHEAE7F #oHA lactates py-
ruvate2 FYA7A Hrpeen,

Lactate®t LDHIEHEE S E8) % 1208 HEgl ¥
lo] HRIGRIER T RS AMEREEN 2T F4(P
{0.05) si& BPE BYL, &3 lactated 45 EHHS
MER RN A e U Tl BAEE Yehio BEM
(p€0.02)0] AAHNL. o= BRG] EHES Figsle
FRIRHEDS BrEo BHs, Bke digst &l 4
R B A& BRAIE MBEH 0 RS stk
RGO Ferel fd o EEo R W B YH
frel 618 BRAA ALE olsjerh

Glucose &9 BLe #E) # 0, 1208 BN
£% 111.748.9mg/d], 114.8+5.2mg/d1°I%1 1, Sample
[N E &% 110.9+5.6mg/dl, 130.2+4.3mg/dIE &
Bt (p0.05) 81 B E BAtHTable 3).

wPsERel 528 AR glycogen FEAEE &
B BEIR S (glycogenolysis) &AM HASA Ha
3 oAz ol &Hed ol ffdl HrEiElol U¥ glyco-
geno| MRS o] A glucose?t Mkl #HEEE A&
olulsh, glycogens m#ES) oF 70% & AMelshs Aol A
Uz ekon] Yozl & 30% v glucoselt glucogen 0192
E20] glucose® #{tate] Ae]H=d], 1 59 % 50% =
BAClAM Huti s lactic acid’l EFA R [EEEANA glu-
cose=. #bahzdl oy

M glucoseBE HIE #E E@EEs EETl
H|slo] HEREET SRIBIREE, S5 S HERUREEF T
oM EEe BHou, 1208 AAS Hollw Rl
g WiEs Beld wste] EMBRERNT #NHEHK
SHRHBA AT WE KRS BHon, 53 #RBAK
BRI E HEM(p.05)° AFHAD. o #
T R AHEEC) glycogend] BEHARARS (AEA]
21 Aol AL, ol A HL23 lactic acid®] BT ERIEG
GHENEENNA O AMFAtE FE AT,
lactic acid?} BEFARRAA glucoseZ #{LE #HRE 3
AE  glo], RS fsHEA RS sl ¥R
M) HERMOZ FEBIFES glucosed kil BEM

ojgt Az

FFAGES FEMIA 500.2133.94Eq/LF BHouy
HE) th 0, 12080 &% BB 812.3+44.6MEq/L,
876.7+393.31Eq/LoI)3L, Sample I dlM& £% 788.4
+35.44Eq/L, 750.8+31.34kq/L2 HEM(p0.05) 3
E #HPE HYo, Sample HoXE 47} 795.5+53.1
MEq/L, 733.3£39.0#Eq/LE 94(p0.05) & B
2 29t (Table 4).

SAFAAM S @3] 4Pl JUAdes
o] £57] Mol triacylglycerolZ H#E T2 rtiacyglycerol
o] Aupato] o FAA FoiAPoz AgE £
o}, Triacylglycerol& lipase®] 2J3l A"+ glycerol 2 7}
FEE H o] Atel AU HEH o Y albu-
mon# A3t o] Aol FE A FeHE 2| FF5
o] A3z olojZrt. AWaHE 4lslale AUAE YA sk
WAEEE 710 e 23 44, B, FAANY 24,
A o, o]5 ZH M olF AUA Yo R o gslu
dom, oMy AWt FHEEE AP triglyce-
rideZ o] thA] Alipoprotein®t A st 7oA W&
e Ero #38 FAN TEUALY e, Gl A9

As, Hety 29 § AR vlFe] FsE o o
Tyl ey, 12l YAZY F2& dYAshk

Ui

—_

AF 50%E 8 FUATANA FRAHY, AT +

5
FE @ g grgERn At 1 Be) o gH

E

FFASES HERI A il i Bu 1208 F
o388 o #hnstn Qlov) HRGHENS $MEEHE
Bl M Role HEM(p0.05)0] AFHE WinE
o) #ifts P LMol KEEOE I YA a9
Bz ArE

ol ol Al #RIE 2 WA AN H71 Y
BRI v G A B @502 HRmshe R
B} B#S GiEslhs BERS wshe Ao] MEESIK
7ol o BRI Aoz Azt

V.E ¥

BE T % NG R ENBEHERC] d9
Bss thiiel vide BES BRmer BEY BR o
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1. Lactate T B-S SR E IR A HEM(p<0.05) 3
= B E Belon NG AREERENINE 4% R
patel HEH(p(0.02)0] BEHAth

2. LDHIEE © SR REED BR05 At R
% BAE BYon EMgSREHEENIME BB
(p€0.05)°] REHSAT

3. Glucose®™= HEFNGHEET #HGAMEFHUREE 2
T BNE 2gon #EANSHRENINE BEK(p
{0.05)°] FEH UL

4. FFAYL SHSHENT $NS5NERYEN 25
BAE BYom £EM(p(0.05)°] ZESUT

HEel 22 Hol gyt #S SMEHe] &8
FEHKEAN S BRgelal Az

2 £ XM

—
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