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Study on antioxidant action of Yukmijihwang-tang

Seong Sik Moon, Byoung Soo Kim, Jung Soo Kang”

Department of Phisiology, College of Oriental Medicine, Daejeon University

In order to examine the antioxidant actions of YMJHT,
such as LPO(lipidperoxidation), GSH(glutathione), SOD(su
results were obtained as follows: For the weight changes,

the study was done through measurement of parameters
peroxidation dismutase), catalase, GOT, GPT, ALP, the
in the testis the group given YMJHT showed significant

increase compared to the control group. In the left cerebrum, the group given YMJHT showed significant increase

compared to the control group on the activities of SOD,

catalase. In the right cerebrum, the group given YMJHT

showed significant decrease on the content of LPO and showed significant increase on the activity of catalase. In the
cerebellum, the group given YMJHT showed significant decrease on the content of LPO and showed significant
increase on the activities of SOD, catalase. In the liver, the group given YMJHT showed significant decrease on the
content of GSH and showed significant increase on the activity of SOD. In the kidney, the group given YMJHT showed
significant decrease on the contents of GSH, GSH and showed significant increase on the activities of SOD, catalase.
In the testis, the group given YMJHT showed significant decrease on the contents of LPO, GSH and showed significant
increase on the activity of SOD. From above results, the antioxidant action of YMJHT is effective. And it is expected
to be necessary to the study of the mechanism in the antioxidant of YMJHT.

Key words : Yukmijihwang-tang(;<ek#tr#:5), LPO(lipidperoxidation), GSH(glutathione), SOD(superoxidation dismutase),

catalase, GOT, GPT, ALP
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9 £ olE MEES BRR(LFEE(LPO), glutathione(GSH) &}
2, catalase, SOD E#E 2 GOT, GPT, ALPY) BHEE HiE
T 29 R8s 88 E gl Biuske vloloh
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1. M8
1) S8
2 dgol AI8E dE8 F& dYol 20708 | Sprague-

DawleyAl(SD) &4 BAE AIESIN2H, 4E UM 1A}
B(RTE 221%018}, £AY 8.0%015l, £AF 5.0%018l, =
3|2 8.0%018), L& 0.6%, Q1 04%0]4}, A1k} vl AIE Co.)

22 3125) 33T U2 2:2 T, Yo £F 50:10%, XY
7} 12417H07:00~19:00), £T 150~300 LuxE &5l 25
FAEY ol 341 & HEol 2185t

=

[

2) i

B Ul AMRSH AWMEE AW TNEEEEE, )
AAHBIR O, ekRl= tIMTISt B shepE QoA P, A
3l ARG T, MY WED BHS them ZrhTable 1).

Table 1. The Compositions of Yukmijihwang-tang Extracts

B8R YE + 2 S (0]
o E Rehmanniae Radix Preparat 16
[ITR Dioscoreae Rhizoma 8
WxEH Corni Fructus 8
B®R¥ Poria Cocos 4
BH R Moutan Cortex 4
Z K Alismatis Rhizoma 4

Total Amount 4“4

3) Alek & 717]

Aol A12E A2 2-thiobarbituric acid(TBA), trichloro-
acetic acid(TCA), 5, 5'-dithio-bis(2-nitrobenzoic acid)(DTNB),
hydrogen peroxide(H;0,), ethylene-diaminetetraacetic acid(EDTA),
chloroform, hematoxylin, potassium phosphate monobasic
(KH,POy), potassium phophate dibasic(K,HPO;) S& Sigmaiif
(Sigma Chem. Co., US.A), ferric sulfate (FeSOs), batanol,
sulfosalicylic acid= Junsei fit (Junsei Chem. Co., Japan)Z FE]
TN Om, glutamate-oxaloacetate transaminase (GOT),
glutamate-pyruvate transaminase{GPT), alkaline phosphatase
(ALP) &4 kit® Hitachifit (Hitachi Co., Japan)Z%E, ethanol
& Merckiit(Merck Chem. Co., Germany)Z2E] 75l Al
BIct 2 Aol AMgE 7171+ Round flask, Rotary vacuum
evaporator(Buchi 461, Germany), Centrifuge(GS-6R, Beckman
Co, US.A), Spectrophotometer(Shimadzu, Japan), Autoclave
(Hirayama, Japan), Micro pipet(Gilson, US.A), Water bath
(Vision, Korea) 5 A8t}

2. 4hy
1) AA9 A U 5o

AE B (0I5 YMJHTo[2} $ho)) 8HE /< 2,000me
o 3 Aj7t 7Y F£&51, BHEE 35 WAIEM filter paper)Tt
%, 3,000m¢ round flaskoll @I JMUMNE rotary vacuum
evaporatorollA] 219} &==3I9C) Round flaskol]l &8 89
S -70°C deep freezerollA] 4417} 0O w}X|5h1, 24 AI7} EQF
freeze dryer2 EZ AXSGIH 285g 9 2Ug doji Aol
2Od 552 Yeldlgao sMsled A3t YMJHT %
o2 55Y YMJHTE 354 Y 119m/ke] 552 3
T FASIHTt
2) BRRY AX

UE EES etherZ MBAIZ] T BEH EdiS wet 2
NSt BHREIRE Sl MESH F, 2 WHE FE5lY
gelagasz g9 2 7Ie ol EE S AAHSIICE A 18 4
Hi2F9] 0.1M potassium phosphate buffer(pH 7.5)& 7}3i
ZREH71Z ERSIGCE o] ERES 600xgolA 1027 9
HEEIE % X RER RES AAT 4ERES 10,000xgoll
Al 2087 Q4 E2ISHACE Of AHE Y 105,000xgoll A} 1A1ZF &
AR EE]5H cytosolic fractiong {11, 12,000xgollA] 20837}
418215l mitochondrial fractionS P UCE MBEECE X)
Hupirst U glutathione?] &S S92, cytosolic
fraction® superoxide dismutase &4 FZQ FAASE,
mitochondrial fraction2 catalase®] 84 Z£79 FANCE
ALBBIGTt o]4te HE RZE wWE FH0] Gl 4T o]
Bloll A 81t
3) EE{UAEE(LPO) E&F £F(TBA 58)

ZA 1 g 48§ potassium phosphate bufferE 713l
ERSHL O] BRI 200ue0) K 1.3m¢, 20% TCAo] 1mM
=TT =0] FeSOy 89N 500 E B 5% QL vortex mixer
g2 E¢l519ct. 08% TBA M 1m& test tubeol 7}1341L,
clean dry marble(R2] 7 &) S8&E2 %, 2027} water bath
oAl ot 18)1 2o ©r} 41$) &, butanol 5 E H 7}
sl 58] 430 & TH2 3,000 rpmojl4] 10 27 Y4286}
o AENES U8l AIREIHTE 532moll 4 BHAEE SEEIR
on, 22 99 g BEILEES sLE oy 4ld g3l
FAe=yelp 1=

IR x factor = nmoles/g of tissue Factor : 32.051
4) Glutathione(GSH)Y} &&F &8

ZA 1 g 48§29 potassium phosphate bufferE 7}3l o}
Aot 8H 2000 554 03mE, 4% sulfosalicyclic acid 8N
50048 21 0] & &, 3,000rpmol| A} 1587 Y412E15190)
ArZEol 3004800 0.1mM DTNB 2HERJOE 2.7m0E BT 4 20l4]
20871 YRS & 412mollA] EBTE FE5I5 2N, 28 Y
g8 GSHY s&& olenel Ao Q3 EHsir:

RHE x factor = pmoles/g of tissue  Factor : 9.75
5) Catalase &% &4

Mitochondrial fractionoll 0.1IM potassium phosphate
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buffer (pH 7.4) 2~3mE Y1l L} %Hct gl A& 33
dhEsiol DAl catalaseE 2E)A1ZiCE 712 50mM
potassium phosphate buffer(pH 6.8)ol 10.5mM H,0,E g0]
ZABIECE QRS2 25Tol4 527 o] gH3AIR] 7184
mitochondria 83 20 & o] o] & & 240mAA] 0%}
3029 EBLE ZE01Y M, catalase 4= OFRS] 4o
9] A& ‘
Unit : nmole H;O, decreased/mg protein/min
= RJEE x factor/ A2 R B 1E5H proteini®
Factor : 24.390 nmole/cc x time(min) x total volume(m¢)
6) Superoxide dismutase(SOD)9] 8% F4H
Cytosolic fractiono| ethanol : chloroform(5:3)8N & 0.4ul

g
50mM potassium phosphate buffer 2.93m{0ll 713} &, 42
7+ 9r3AIECE I3 ©F8 50mM hematoxylin 6045
7K &, 560mollA 08, 429 HETE FHoIN2H, SOD
BH5E okefg Aol 9Jsll 4HESIXTT
Unit(50% inhibition of autoxidation of hematoxylin)
= Control unit + test OD/mg protein
Control unit : (control 42 OD - control 082 OD)/2
Test OD : sample 42 OD - sample 08 OD
7) Glutamate-oxaloacetate transaminase(GOT) 4% &4
m#E 100 GOT G4 (malate dehydrogenase, nicotina-
mide adenine nucleotide) 3004 B3I, 37TollAl 387} HF2A]
U &, GOT 71&9(L-aspartate, 2-amino-2-hydroxymethyl-1,
3-propandiol buffer) 90utE H7¥5ld 37C, 48~216% ¢t 4}
SAIA 415met 340m8] EBEE FFBINCH
8) Glutamate-pyruvate transaminase(GPT) 4% &3
Mi#E 10xeol GPT FAA(lactate dehydrogenase, nicotina-
mide adenine nucleotide) 300u4E @11, 37°CollA] 327} 4|
1 %, GPT 7}|Z9(L-alanine, 2-amino-2-hydroxymethyl-1,
3-propandiol buffer) 90LE H715l0d 37C, 48~216% FOF dt
SAIA 415met 3408 FZEE FZoKNc
9) Alkaline phosphatase(ALP) E-d% &3
% 4ol ALP @E5%(Magnesium chloride, 2-amino-2-
methyl-1-propanol buffer) 300,05 & 11, 37 CollA] 327 HI&A17]
%, ALP 72| (p-Nitrophenyl phosphate) 70u0Z &715lo] 37°¢C,

48~264% S0t UI2A|A 505mmet 415mQ) EBTLE SHEINCEH

2 3
1L & W& Y

7t Ba3el S A Bol IS HIEE AT, #A0l
A iR To] 0.0072£0.0002(%)Q1t) BI3HA, YMJHT SoiFol
4] 0.0101£0.0006(%)Z VIER} FAY(p<0.0)UE S7HE ER
1, thE EEBolME YMJHTE 271808 Foid) Folk &7t
HASU FAEL2 UACKTable 2).

Table 2. Effect of YMJHT on the Weight of Organs

% of body weight

Group
Control YMIHT
Left cerebrum 0.0012£0.0003 0.0018+00004
Right cerebrum 0.0013£0.0007 0.0020+0.0004
Cerebellum 0001100003 0.0017+0.0004

Liver 0.025+0.0028 0.027+0.0007

Kidney 0.0068+0.0011 0.0074+0.0008

Spleen 0.0019+0.0002 0.0028+0.0004

Testis 0.0072+0,0002 0.010120.0006™

Body weight of control : 388.0+21.3(g), Body weight of YMJHT treated group : 372543
94(g), * ): Statistically significant as compared with data of control(:p¢0.05, *p<001, =
“p(0.001

2. foll M9 B4t 53
1) ZRgoll A9 8413 G5

EldIA LPO 82 dETH YMJHT Sl 212}
13.93+0.75, 12.05£0.71(nmoles/g tissue)Z, GSH &2 7zt
0.93+0.09, 0.94+0.08(umoles/g tissue)ZE, SOD B4 L= 29.412.6,
56.9+7.2(unit/mg protein/min)Z, catalase T & 188.2£15.6,
421.2+44.7(umoles/mg protein/min)& L}EN}, SOD, catalase &
HEolA YMJHT FdFo] ozl HIsle] [Fad(p<0.05,
p<0.01)l= AT} VEbATHTable 3).

Table 3. Effect of YMJHT on the Content of LPO, GSH and Activity
of SOD and Catalase in Left Cerebrum

Unit Control YMJHT

LPO nmoles/g tissue 1393+0.75 12.05£0.71
GSH umoles/g tissue 083+009 0.94+0.08
S0D unit/mg protein/min 20426 437638
Catalase umoles/me protein/min 1882+156 4212+447

Control = None treated group. YMJHT : YMJHT treated group. * : Statically significant
value compared with control data by T test(p¢0.05, *p¢0.01, **p{0.001) .

2) HRElAQ I3l a3

AfolA LPO g2 R YMJHT FojTolA] 22t
10.02+0.21, 8.66+0.14(nmoles/g tissue) 2 T4 (p<0.0)U= T
A2 UehIIL, GSH &2 ztzb 088:011, 0.87:0.10(
moles/g tissue)Z, SOD 4T 54.5£6.2, 61.5+4.3(unit/mg
protein/min) 2 F WA FH & XPol7} LIA] 2R}kOH, catalase
485+ 133.6183.5, 347.8+34.1(umoles/mg protein /min)2 &
A& HIGH 7Fold (p<0.001)U = ZAT}7} LEhdTHTable 4).

Table 4. Effect of YMJHT on the Content of LPO, GSH and Activity
of SOD and Catalase in Right Cerebrum

Unit Control YMJHT
LPO nmoles/g tissue 10024021 866+0.14°
GSH umoles/g tissue 0.88+0.11 087+0.10
SOD unit/mg protein/min 545162 615143
Catalase pmoles/me protein/min 133683 3478341

Control : None teated group. YMJHT : YMJHT treated group. * : Slatcally significant
value compared with control data by T test{ *p<0.05, *:p<0.01, **p(0.001)
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3) /NEEOIA Q) gits gt

/NollA LPO 812 iR YMJHT Fojwolia] zhz}
7.310.01, 6.3640.07(nmoles/ g tissue)E T4 (p<0.00H)AUE= Z+a
£ VBRI, GSH &2 712} 0.61+0.09, 0.55+0.03 (umoles/g
tissue) 2 ZAsi3l QU 7od 2 LEERAA 243tem, SOD &4
T 44.617.6, 69.6+2.7(unit/mg protein/min)Z, catalase EX T
T 70.1£3.4, 165.4x5.4(pmoles/mg protein/min)Z tHR Tl 15}
o FX(p<0.05, p<0.00)UA Z7}51RCHTable 5).

Table 5. Effect of YMJHT on the Content of LPO, GSH and Activity
of SOD and Catalase in Cerebellum

Unit Control YMJHT
LPO nmoles/g tissue 7312001 6.36£007
GSH pmoles/g tissue 0612009 0.55+003
SOD unit/mg protein/min 44676 696427
Catalase imoles/mg protein/min 70.1£34 165454

Control : None treated group. YMJHT : YMJHT treated group. * : Statically significant
value compared with control data by T test(*p¢0.05, *:p<0.01, **p¢0.001)

3. FRgolMY gkist 83

FFiEol Al LPO RS iRty YMJHT FodfolA] zbzt
221+0.13, 2.03:0.17(nmoles/g tissue)E, catalase E-HdT=
151.0£17.3, 156.3+9.3(umoles/mg protein /min)E FAHJUE 2
T7E VIERAA] @1, GSH ghzk2 71z} 5.2410.19, 4.24+0.31(n
moles/g tissue)E FAH(p<0.05)U= ZHAE, SOD 8T &
119.8+14.1, 290.7+18.1(unit/mg protein/min)E 2|4 (p<0.001)
Q= 742 LIERAZICHTable 6).

Table 6. Effect of YMJHT on the Content of LPO, GSH and Activity
of SOD and Catalase in Liver

Unit Control YMJHT
LPO nmoles/g tissue 2211013 203+0.17
GSH pmoles/g tissue 5241019 424031
SOD unit/mg protein/min 1198+ 14.1 29071817

Catalase umoles/mg protein/min 1510173 156.3+93

Control @ None treated group. YMJHT : YMJHT treated group. * : Statically significant
value compared with control data by T test(*p<0.05, *:p¢001, *p<0001)

4. Bl Mol gitsl ant

Table 7. Effect of YMJHT on the Content of LPO, GSH and Activity
of SOD and Catalase in Kidney

3.92+0.22, 1.92#0.15(nmoles/g tissue)E, GSH @& Z12}
243+0.12, 1.75+0.13(umoles/g tissue)Z LIER} F24(p<0.01,
p<O.01)U= Zag UERIRL, SOD EHTE 53.0+112,
150.4+9.5(unit/ mg protein/min)Z, catalase &4 T+ 151.0£17.3,
70.8+4.9(umoles/mg protein /min)E F2J4(p<0.01, p<0.001)3U
& 57k UERIUTKTable 7).

5. BERgol A9 2Isl g3

feggol Al LPO &2 thET Y YMJHT SojTlA 2zt
443+0.16, 4.45:0.12 (nmoles/g tissue)E, GSH & 21z}
1.21+0.20, 1.00+0.23(umoles/ g tissue)Z, SOD &4 = 31.5+5.8,
32.9+2.6(unit/mg protein/min)Z, catalase BHET T 17.916.2,
23.9+5.7(umoles/mg protein /min)E LIER} FAHUE 27t
LERIA] SITHTable 8)

Table 8. Effect of YMJHT on the Content of LPO, GSH and Activity
of SOD and Catalase in Spleen

Unit Control YMJHT

LPO nmoles/g tissue 443+0.16 445012
GSH pmoles/g tissue 1212020 1.00£0.23
SOD unit/me protein/min 31558 329+26
Catalase umoles/mg protein/min 179462 23957

Control : None treated group, YMJHT : YMJHT treated group

6. BAOIAM Y gHlgl 51

£h004 LPO S HEHI YMJHT SoTolx 21zt
223021, 1.78+0.07(nmoles/g tissue)Z, GSH =S 2z}
3.33£0.16, 2.820.14(umoles/g tissue)E LIENY} 724 (p<0.05,
p<0.05)U = ZAaE UERARKID, SODE 2559+13.1, 878.7420.7
(unit/ng protein/min)2 8 (p<O.0NAE S7HE LiEhd 1t
™, catalases= 26.1+4.9, 41.9+6.7(umoles/mg protein /min)& &
7RO BAHE LERIR] QTHTable 9).

Table 9. Effect of YMJHT on the Content of LPO, GSH and Activity
of SOD and Catalase in Testis

Unit Control YMJHT
LPO nmoles/g tissue 223021 178007
GSH umoles/g tissue 3330.16 282+0.14
SOD unit/me protein/min 2669+13.1 878.7+207
Catalase pmoles/me protein/min 26.1249 50075

Unit Control YMJHT

LPO nmoles/g tissue 3924022 192%0.15"
GSH umoles/g tissue 243+0.12 175¢0.13
S0D unit/mg protein/min 530+112 1504+95"
Catalase umoles/mg protemn/min 37515 708+49"

Control : None treated group. YMJHT : YMJHT lreated group. * : Statically significant
value compared with control data by T test(p¢0.05, *:p<0.01, **p<0.001}

Bigold LPO 42 RFI YMJHT FojFolA 2zt

Control : None trealed group, YMJHT : YMJHT treated group, * : Statically significant
value compared with control data by T test(p<005, *:p<001, **p(0.001}

7. MiEBRES &85 ¥

migepoll M5k # FA4E9 T a4, GOT=
xR Zo] 335:39(1IU/L)Qld| HlElo] YMJHT Fojo] 175:21
(IU/L), GPTE tj & 7o) 63+5(1U/L)QIH BI3kd YMJHT o7
o] 4343(IU/L)E 74 (p<0.05, p<O05)UE ZAE UEMIAL,
ALPE DZ:0] 584+61(IU/L)QI Hldlod YMJHT Foi 439+
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82IU/L)E 2430 84S LiERIR] 2UTHTable 10).

Table 10. Effect of YMJHT on GOT, GPT and ALP Activities in
Serum

Serum enzymes

Test

Group GOTIV/V) GPTUU/L) ALPGU/L)
Controt 335+39 63%5 584161
YMJHT 175221 433 439+82

Control : None treated group. YMJHT @ YMJHT treated group. * : Statically significant
value compared with controt data by T test(:p¢0.05, *p<0.01, **p<0.001)
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