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Effects of Dioscoreae Rhizoma on Excercise Practice Ability and Blood

Fatigue Variable Factor

Na-Ri Park, K.M.D., Yun-Jin Lee, K.M.D., Eun-Byeol Lee, K.M.D., Doo-Hwa Yang, K.M.D.,

Chang-Hoon Woo, K.M.D., Hee-Duk An, K.M.D.

Department of Rehabilitation Medicine of Korean Medicine, College of Korean Medicine, Daegu Haany University

Objectives In this study, we analyzed the effect of Dioscoreae Rhizoma on exercise
practice ability and blood fatigue variable factor in the forced swimming test.

Methods Male mice were divided into four group. Mice were administrated with sal-
ine, Discorae Rhizoma extracted by water (DRW), Discorae Rhizoma extracted by 30%
ethanol (DRE), red ginseng (RG), orally once per day, for 1 week. Exercise perform-
ance was evaluated by exhaustive swimming time and weights. Glycogen contents of
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liver and soleus muscle were measured at the end of the experiment. In addition, the
biochemical parameters such as asparate aminotransferase (AST), alanine amino-

transferase (ALT), blood urea nitrogen, creatine, lactate dehydrogenase (LDH), ammonia,
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triglycerides (TG), total cholesterol (TC) and free fatty acid (FFA) were analyzed.
Results Both DRW and DRE showed an improvement of swimming endurance com-
pared with control group. Levels of ALT, ammonia, TG, TC and FFA were significantly
decreased in both DRW and DRE compared with control group. Levels of AST, Creatine
were significantly reduced in DRE group compared with control group. Moreover LDH
showed only a tendency to increase in the DRW and DRE groups.

Conclusions In summary, the present study showed that Dioscoreae Rhizoma im-
proved in physical fatigue and exercise practice ability and DRE improved the superior
than those of DRW. (J Korean Med Rehabil 2020;30(2):37-46)
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111%&(Dioscoreae Rhizoma)& W3EZHQ] #igsE = ot
UE G52 MilEE, e, MEhmelth o= i
= A3 fd, AE7F 2HA AY gE= % 713
9 A=ol 842 F AP,

Akeko] t3EARQ1 eFg] A4 E-2 Batasin I, I, I, steroid
saponin®! dioscin®]™ 7]|E} saponin, tannin, polyphenol
Z 3 amino acid ¥ = arabinose, thamnose &
AP, o] HAREL WA ol 2g3te] 53] A&
% TRl dioscorine allergenO. &2 218, WY A|E
ols S, =k AHolAe] g a0, W
gz g, dunk a9 FAHEA AN 2R,
g% JAY, i Vel #ek A Fol 21

= O
1. M=
1) 2fTH
2 Agol| ARS8 Aok §7]gHeFa(Daegu, Korea)
oMM FUS AL AotAR el gt kAol &
Ak ZTE ARSI

6% 2] 34 ICR mouse (Dachanbiolink, Eumseong,
Korea)E 33410} B3 v @AE(FAYA 37} Samyang

Corporation, Seoul, Korea)& 83| 3gdla, 157+ 4
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314 37 (conventional system; =5 2242°C, 555 55+5%,
1241%} light-dark cycle =71)oll H-aA1Z1 & Ag Ab
B3tt FEAYY &3, A5HE B HE
BE2Q A E Hst 7Yt FEATE
298] (Institutional Animal Care and Use Committee:
IACUC)®| +%1& RUTH5<I™S: DHU2019-109).

3) Alef

B A& o) AR asparate aminotransferase (AST), ala-
nine aminotransferase (ALT), blood urea nitrogen (BUN),
ammonia, triglycerides (TG), total cholesterol (TC) assay
kit= oF:HAI2KSeoul, Korea)ollA FAsIATE 12T gly-
cogen, creatine, free fatty acid (FFA) assay kit Bio Vision,
Inc. (Milpitas, CA, USA)°lA] T-U3FR LM, lactate de-
hydrogenase (LDH) assay kit Sigma-Aldrich, Co. (St.
Louis, MO, USA)olA TU3F3 3L D-lactate assay kit
Bio Vision, Inc.ollA] T-Y3IA T

4) 717

£ Ao A" 771e ERF=71(DWT-1800T;
Daewoong Bio, Hwaseong, Korea), rotary vacuum evap-
orator (Buchi B-480, Flawil, Switzerland), &271%7]
(FD5508; Iishinbiobase, Dongducheon, Korea), deep-freezer
(Sanyo Co., Osaka, Japan), vortex mixer, §7114-U4]
#£2]7](Megal 7R; Hanil Scientific Inc., Gimpo, Korea)
52 AESIgT.
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3) LM+ ot

A 49 5512 F(forced swimming test)< 7F2 120,
M=E 70, 0] 50 cm&] T oA 8 TR FRHTE

25 emZ7kA] A 9] vhe-2~ a7t vpgell 22 ¢4A sk
o nke-2 HFo| 5% FA s e A
of 2o} IAGATN L A S AFH I Y =
T=E 20~22°CE FAIBFA . v ASolles EollA
Ut Al ARS HolHA &ds| g2 oAt
N7l BEFF AA%] S50l “EAHA FH 9=
g Wl AAE FHebA doh 79 T5= v
2 57} 9 off 2 A AR o] 523 1
o] Ziefgks wiE gl o R WAt Juj7pA| ] ARk
A FI7FsAZIC R B FAFYRSEES F

sk

l:l'U mlo

4) 2t A 7HXt0|2 222U g £

—_ =<

=45 ddss] s 1023 #

A1 18,000 xg. 2 1083F YA EE st Yroizl 42
A& AHgSHT 24 525 L% ZF AP 53t
31 hydrolysis buffer2 &3S 50

drolysis enzyme 2 pL& 273 § ‘g0l 4] 3021t WA
33T}, Development buffer 46 pL, development enzyme
mix 2 pL, oxired probe 2 uLE 47¢] THE reaction mix
50 uL— H7vsle] A2ollA 30837 WA 5 570 nm

A FFEE =A5192 Y standard 22 o] &3}

< 3 dAlE st @3S Atk
Tt 7150l vRlE GEe gotiy] 98k AST, ALTE
AR oH A 715 vXE YIS dotrr] flst
o BUNS SA3I0tE 8% 92 840 #Hd I
3}

creatine, ammonia, LDH, D-lactate, TG,

3. SAIXE

EE X+ meantstandard deviation= 3EAISHS S
™, SPSS program for windows version 22 (SPSS Inc.,
Chicago, IL, USA)E AH8-3} one-way analysis of var-
iancedlH L, 2+ AT Abele] #2942 Duncan®] T

A

=
TR AR AABH p<0.05 FEelA st

O O
Aok
75.31]-»»»
1. ZHI=GEo +=F7sSAZE 24

day) $-2] Z3A|
A3E v
FoFoA 971

& Fof AIE (0 day) T 5L
TAHREHAAN YIS

Be 0 thETE AT BE

4%t

SAIZe] F7FEE BoFAth(Fig. 1), tizTe] 971
A7 Hlwste] RG-S 6.279), DRW-S 12.56H],
DRET2 14.04817} 271500} frejahx] ebadt(Fig. 2).

2.7ty

- =<

7HR012 22|24 e
b ez RS AT 2.2340.66 1g/ul, RG-
3.54+1.16 pg/uL, DRWi 3.75:1.72 pg/uL, DRET
3.83+2.22 pg/uLE YeRgTE 7] ezl e
DRW# DRETIA o3k 5715 BT
7|2 S22 P iR 0.56+0.20 pg/pl,
RG 0.92+0.26 18/pL, DRWA 0.70+0.22 g/uL, DRE
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Fig. 1. Comparative analysis of the swimming possible time
associated with drug treatment on the forced swimming test
in mice. Each data value is the meantstandard deviation
(n=10). Control: distilled water treated group, RG: red ginseng
500 mg/kg treated group, DRW: Dioscoreae Rhizoma extracted
by water 500 mg/kg treated group, DRE: Dioscoreae Rhizoma
extracted by 30% ethanol 500 mg/kg treated group.
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Fig. 2. Comparative analysis of the swimming possible time
on the forced swimming test in mice. The ratios of the swimming
possible time between the groups are expressed relative to
those of Control (represented as 1). The swimming possible
time was measured at 0 and 7 days of drug administration. Each
data value is the meantstandard deviation (n=10). Control:
distilled water treated group, RG: red ginseng 500 mg/kg
treated group, DRW: Dioscoreae Rhizoma extracted by water
500 mg/kg treated group, DRE: Dioscoreae Rhizoma extracted
by 30% ethanol 500 mg/kg treated group.

1.6

1.2 1

ab

0.2 4

(ug/ul)

04 1

Glycogen level in Soleus Muscle

Control RG DRW DRE

Fig. 3. Glycogen level on the mouse liver and soleus muscle. Each data value is the mean+standard deviation (n=10). Control:
distilled water treated group, RG: red ginseng 500 mg/kg treated group, DRW: Dioscoreae Rhizoma extracted by water 500 mg/kg
treated group, DRE: Dioscoreae Rhizoma extracted by 30% ethanol 500 mg/kg treated group. Different letter indicate significant
differences between groups (p<0.05) as determined by one-way analysis of variance followed by Duncan's multiple range test.

T 0.72+0.34 pg/uLE JeR} 71 2o 2124 §
gZo RGTEAA FoskA =718y DRWE# DRE
oA TR /12432 fiithFig. 3).

3. 2t 710 O|xl= B

AST F2= Ul 37.71+15.42 TUL, RG 29.21£10.53
IU/L, DRW+ 27.19+11.89 TU/L, DRE< 23.81+13.71 TU/L
2 Yeh DRET] thzatoll Bls] #-28kA 243k
ALT X & 6.94+1.85 TU/L, RGA* 5.32+1.58 TU/L,
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DRW+T" 4.83+2.25 IU/L, DRET 4.60+1.46 TU/LE JER}
273 giujste] 2E oA f2lido] ANTHFig. 4).

4. L8 71s0l Olxl= 3

BUN 2]+ thZT 18.28+0.77 mg/dL, RGT* 17.75+
0.78 mg/dL, DRW+* 17.06+1.18 mg/dL, 12|31 DRE*
18.33+0.63 mg/dLE UEI} DRWo] tlZEtel H]3|
Al BAaA T DRETS 28 27} itk
(Fig. 5).
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Fig. 4. AST and ALT level for liver function. Each data value is the meantstandard deviation (n=10). Control: distilled water
treated group, RG: red ginseng 500 mg/kg treated group, DRW: Dioscoreae Rhizoma extracted by water 500 mg/kg treated
group, DRE: Dioscoreae Rhizoma extracted by 30% ethanol 500 mg/kg treated group, AST: asparate aminotransferase, ALT:
alanine aminotransferase. Different letter indicate significant differences between groups (p<0.05) as determined by one-way

analysis of variance followed by Duncan's multiple range test.
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Fig. 5. BUN level for kidney function. Each data value is the
meantstandard deviation (n=10). Control: distilled water treated
group, RG: red ginseng 500 mg/kg treated group, DRW: Dioscoreae
Rhizoma extracted by water 500 mg/kg treated group, DRE:
Dioscoreae Rhizoma extracted by 30% ethanol 500 mg/kg
treated group, BUN: blood urea nitrogen. Different letter indicate
significant differences between groups (p<0.05) as determined
by one-way analysis of variance followed by Duncan's multiple
range test.

5. ¥% I|2 QA0 0|X|= gk
1) Creatine $=X|

E3 W creatine X thZ&T 0.61+0.10 nmol/uL,
RGT 0.46£0.08 nmol/uL, DRW<Z 0.53+0.08 nmol/uL,
DRET 0.5120.08 nmol/uLE UEh} th=ztoll B8} DRE
oA fFolsHAl ZHAeFAth(Fig. 6).

2) Ammonia $=X|

ot} FX= t2F 134.1318.05 ug/dL, RGT

0.8

0.6 b
0.4 -
0.2 A

0

Control DRE

Creatine level (nmol/ul)

Fig. 6. Serum creatine level. Each data value is the meantstandard
deviation (n=10). Control: distilled water treated group, RG: red
ginseng 500 mg/kg treated group, DRW: Dioscoreae Rhizoma
extracted by water 500 mg/kg treated group, DRE: Dioscoreae
Rhizoma extracted by 30% ethanol 500 mg/kg treated group.
Different letter indicate significant differences between groups
(p<0.05) as determined by one-way analysis of variance
followed by Duncan's multiple range test.

109.87+20.78 ug/dL, DRW1T 116.83+7.20 ug/dL, DRE"
114.78+9.01 ug/dLE YER} DRW-3 DRET|A] Tt
Ztoll mls) felskAl ZHAsHthFig. 7).

3) LDH £=X]|

LDH X& &7 11.96+2.41 mU/mL, RGT 9.24+
1.70 mU/mL, DRW+ 11.89+1.93 mU/mL, DRE 14.00+
5.24 mU/mLE YERgou Fo]gk 2bol= fIlth(Fig. 8).

4) D-lactate S&

¥4 W D-lactate F5+ 2 1.07+0.04 nmol/uL,
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Fig. 7. Serum ammonia level. Each data value is the meantstandard
deviation (n=10). Control: distilled water treated group, RG: red
ginseng 500 mg/kg treated group, DRW: Dioscoreae Rhizoma
extracted by water 500 mg/kg treated group, DRE: Dioscoreae
Rhizoma extracted by 30% ethanol 500 mg/kg treated group.
Different letter indicate significant differences between groups
(p<0.05) as determined by one-way analysis of variance followed
by Duncan's multiple range test.
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Fig. 8. Serum lactate dehydrogenase level. Each data value is
the meantstandard deviation (n=10). Control: distilled water
treated group, RG: red ginseng 500 mg/kg treated group, DRW:
Dioscoreae Rhizoma extracted by water 500 mg/kg treated
group, DRE: Dioscoreae Rhizoma extracted by 30% ethanol
500 mg/kg treated group. Different letter indicate significant
differences between groups (p<0.05) as determined by one-way
analysis of variance followed by Duncan's multiple range test.

RGT 1.07+0.04 nmol/uL, DRW< 1.02+0.11 nmol/uL,
DRET 0.930.17 nmol/uL 2 VR tlZol| B13] DRE
ToAlA FolsiAl FaskAThFig. 9).

5) 8% TG, TC, FFA &t

A U TG ¥g= U= 91.34+13.57 mg/dL, RGT*
70.08+21.51 mg/dL, DRW 73.61£16.69 mg/dL, DRET
71.56+15.24 mg/dLO 2 YR} B ol A oA 2+
23T

A ) TC ¥H3k= =T 110.32+14.43 mg/dL, RGT
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Fig. 9. Serum D-lactate level. Each data value is the meantstandard
deviation (n=10). Control: distilled water treated group, RG: red
ginseng 500 mg/kg treated group, DRW: Dioscoreae Rhizoma
extracted by water 500 mg/kg treated group, DRE: Dioscoreae
Rhizoma extracted by 30% ethanol 500 mg/kg treated group.
Different letter indicate significant differences between groups
(p<0.05) as determined by one-way analysis of variance followed
by Duncan's multiple range test.

100.00+12.76 mg/dL, DRW<* 94.60+5.22 mg/dL, DRE
T 92.14£8.82 mg/dLE YERY T 23} vlulste] 25
frefsiAl ZHastath

2 U] FFA 3= Z&7 0.65+0.10 nmol/pL, RGT
0.48+0.08 nmol/uL, DRWZ 0.52+0.08 nmol/uL, DRE
0.50£0.11 nmol/uLE Yeh} tiz73} nlasle] RE &
ol A frelstAl A3k thFig. 10).
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o] pH 24| FEXa A= &4 Akar) wol &
Aste] AA U 25 2 A7) E4& FEITP. 0|2
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Fig. 10. Serum triglyceride, total cholesterol and free fatty acid level. Each data value is the meantstandard deviation (n=10).
Control: distilled water treated group, RG: red ginseng 500 mg/kg treated group, DRW: Dioscoreae Rhizoma extracted by water
500 mg/kg treated group, DRE: Dioscoreae Rhizoma extracted by 30% ethanol 500 mg/kg treated group. Different letter indicate
significant differences between groups (p<0.05) as determined by one-way analysis of variance followed by Duncan's multiple

range test.
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o e ofE FowolA F37Fs ARl STk o™
1 % DREwOA F=d7FsAIRe] 71 S718kt o]
AE T3l AteF FEE] &eTdeY 53 a9
& g UAHFigs. 1, 2)

flo

AAHR] 3|27} oA HH &5 F odluA] F=
zHstAl "ok 53] e d2H-E(glycolysis)e]
3 250l AE | ZAlel ol ofluA] A
QA% o8 7Fse Ao g BREe 1 e AH

> | FEFe mE 5 AT, mEpA] 4k
3 U GIE dotrr] fla) 1tellAe] SR
ks =431 o™ DRETZ DRW-ol A 2] 3t
7V Bo guRo] Ayt s Ao AAEIATH
g iRk 2ol A 2824 e 243 239 RG
Toll A el gk S7HE Holal DRET ¥ DRW ol A=
Z7kehe AT ARH T FoAe YEUA %49
o}, o= HlwA Wz Qe TR ZoA e & 3
EEE 3rishr] YeiMe 2 AlztdA 53 vlg-
2~53} vl glojof st Y7 FsAIRe] 242 Gk
o e At vyeA X3 Ao E HRItHFig. 3).

Fof ofFo] A A& S35 olry] 95k
7t 71%5S Hkg3h= ASTSF ALTYE ERISHATE AST+
DRETOIATE 5213 714 B o ALTE & &
oA Foldt TAE HIKFig. 4). AT R 3 3t
M| ER7}F A E O] oFE FoE IgH ALTS}F AST

L O D

4
oN & ol [o o rr

2 fa} 91e Ao ddED). o]9lelE ASTE 414,

R

o] &pol M} FAo FEFS F 5 o @r)zte]
EEFstolAE 1 ow7E 24 o Btk =
2715 AAFE 91 @4 Wl BUN 4]0l DRW2
oAl A4St oy DRETS 2§ #4art &
2] FUTHFig. 5). o]l It Aol Al bF oFE
= ¢ T U

Creatine-> A174%} 1ol A AP == & 4= oy
AZ AMEE DL creatine> 5 Uloll F#lolEQI4ke]
FHE EASHA Hed A &5 & %5 creatine
kinaseZ} ZF8-3) creatineo] FTPFD. webA 9= &3

= 2318 A9 creatine kinase Ao Eo{ELL o]F

i
ok
23
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creatine®] ko] Hojzith o|F &RIs}7] Ay
oA DRET-& thxT3} Hlwdte] {23 4AE By
g2 FH7}F A5 GRISHATHFig. 6).
AmmoniatT oM =AM d4ke] S tjAREo|H ¢
TUolE 84T HBAIA H& 8432 F8 |
2E0] & MM EAAMTE EA517] wjel | ARk
A= o2 deiA ATy, o= <3l FHe] 7]
ZQxo) B3 FAE Lolry] {5t HAPS 7Y}
Row ey Hlwate] BE FoA Foskl A
st o2 a7t S-S & 7 UUKFig. 7).
BAAFPE3E A SH 2lA] AUz o]
ojua o] 2 ¢ls) m =7} Zojw, ¥ & Q 42l D-lactate
ol AHF=I} Z7HA Aok =5 9 & Al D-lactate 2]
FAL Erjsk= 8§49 LDHE #5313 LDHE| 4
o] Z7FF?. LDHE tlR-22] A7y 22 oA ol
Byt A7)7F &98o 220 2HE LDH7F
fFelEo] 84 F F57F 453l D-lactateo] 3 FHAH
Agol] Fslr|= FP?, weks 1 3% BFo] A
LDHO ¢J8}l D-lactate =7} S713t] &% & A W
of| Al D-lactate”} o)A Atk A= 558 Ash7t A
o} o =] AJAY4ke] AslE 7] wjZol| D-lactate2] A
A E5Td5Y T 83 AF7t E F en
2 ¥4 LDHS} D-lactateS 73+ th LDHS 7%
DREw3 DRW 27 7= 3| AAITE 79
2 Ao @I Ao 2 Q] LDH &4
Ao L A e Ao 2 HTHFig. 8). D-lac-
tate &F 574 Al DRETIA T f-2|g 7H4E Ho] DRE

e ox

T 25 U J2 84S Ao duz aiyt 9
om 3 SEFIYTY S =2 S Y 5 3

FRboll= Fdo] RESHA Hal AE o] &dte] AR
317] w2l 32 F7F Al TG, TC, FFA 52 X7}
Z7Ve = AeP?. 53] TG TCE @i =549}
Agtate] XA 1A el Aol o) -HkE
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