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Effect of Dang Gui Bo Hyul-tang on fatigue types of Mibyeong

Sun Haeng Park”, Yoon—Young Sung”, Seol Jang”, Siwoo Lee",
Hong Jun Kim?* & Ho Kyoung Kim"*
Y Mibyeong Research Center, Korea Institute of Oriental Medicine, 1672 Yuseong—daero, Yuseong—gu,
Daejeon, 305—-811, Republic of Korea
2 College of Korean Medical, Woosuk University61, Seonneomeo 3—gil, Wansan—gu, Jeonju—si,
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Abstract

Objectives : Mibyeong is a korea medicine have original concept of the disease. However, no previous report
has effect of mibyeong herbal medicine in fatigue types of mibyeong., This study investigated the question
of whether Dang Gui Bo Hyul—tang(DGBHT) of effect on fatigue types of Mibyeong.

Methods : C57BL/6 mice were randomaly divided into three group (n=10). The mice were then group (1)
Nocontrol, (2) Restraunt stress(veh), (3) Dang Gui Bo Hyul—-tang 200mg/kg. The administered Dang Gui
Bo Hyul—tang 200mg/kg or distilled water (orally) 1 hr prior to daily exposure to repeated restraint stress
(2 h) for 15 days. The performed behavior test (Mechanical hyperalgesia test,, Open—field test, Forced
swimming test, Sucrose preference test and immunostaining and biochemical measured in serum,

Results : Stress fatigue induced mices significantly increased lethargic, hyperalgesia through behavior test
(Mechanical hyperalgesia test (decrease 43%), Open—field test (4,809+ 226.13 cm vs, 3121 + 226.64 cm), Forced
swimming test (11,45 + 3,96 vs. 79.10 + 8.12 sec), Sucrose preference test (decrease 58%)). In addition,
chronic fatigue model evidently increased corticosterone level (122.54+18.88 vs, 186.94+18.26 ng/ml), AST
level (46.22+3.23 vs.31,40+3.86 U/L), ALT level (38.78+5.72 vs. 17.60=+1.30), liver necrosis, lateral ventricle
size, These alterations were significantly ameliorated by DGBHT, DGBHT significantly attend the elevated
serum concentrations of corticosterone (155.90+6.29 ng/ml), AST (31.40+3.86 U/L), ALT (17.60+1,30 U/L),
Moreover, DGBHT improved lethargic, hyperalgesia when compared the stress fatigue (Mechanical hyperalgesia
test (improve 28%), Open—tield test (4,038 =+ 615.81 cm), Forced swimming test (7.56 + 1.88 sec), Sucrose
preference test (increase 21%)

Conclusions : Theses result suggest that DGBHT have improved lethargic, hyperalgesia and fatigue—associated
hormone and liver protective on stress fatigue model. It will be necessary to research to present evidences
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on benefits and effects of Korean medical treatment for Mibyeong through clinical researches based on

benefits and effects of those animal models,

Key words : Mibyeong, Dang Gui Bo Hyul—tang, stress, Pain, Fatigue
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1. =

1) 3=

AYE=2 7 599 3 C57BL/6 TR 5%
TEAE /\15)01]/\1 Tdste] ARgSIGITE AEEEY
AR &= 232 +2C, % 50+10% Y9 WY =
7] 12A1ZH A 8A)) 712 AAsHA FA1E ARsAe
A gF Alo|R] & sutA] o] ARSI HE AY
FES AY AR T HEE ozt WHAlo R TR
Aot 524382 v]= NIH(National Institute of
Health)o] A&5=3FA%<2l Guide for the care
and Use of Laboratory Animals®] 79 wskow
FHEROlet AL (KIOM) A s=ae91dd]e <l
(Kiom 15—099) FA| dlollA] o]Fo| 5T,

=AY 2 F Y o' (1) Bdn=10)
(2) 2Ef & U (HE, n=10) 3) FHEEE
200 mg/kg FoI(n=10) &2 ot FH=E
= Wil @4 10:00A] 2577k Z+FRolstalom A4
o, FERY glo] AEHAT F= gyt FUS

ol FUAESE BT Sk

op

2) 2

B AFA AR oAl @YU E (Y, g
2HE pste] ARgeiglon, Mgt ghelstut
WAISE wAe] BR1S AX ARSI HES A
of Byt=]oj Qlth(Table 1).



Table 1. Composition of Dang Gui Bo Hyul—tang

Scientific name Herb name Amount (g)
Angelica acutiloba HE 40
Ast. / .
ragalus st 900
membranaceus

HPLC 848 93} acetonitrile’} water+= HPLC
& EF89|2, trifluoroacetic acid(TFA)= 248
559 gull2 z17F J.T. Baker(USA)2} GytH A3} oll
A 8kt Cayleosin—7—0O—B—D—glucopyranoside,
ononin, calycosine, 8—methoxypsoralen ¥ formo—
nonetin EEEEL Ao|exuto|edogzHE 19|
do] ARg5HlT, HPLC +41-2 Waters 2695 2 996
photodiode array detectorol] &Jsto] 4=3)5}3ct,

2. 4y
1) F&22| M=
G R k(AP 40g. 7] 200g) 240g

3
(Table 1)=& A #¢8 «34 +Z7|(TOWER
KS—220)0 & 1.2LE Y1 180% F&3t 9, oA
(Whatman No.2)2 oJasl & 71127 (N—1200A,
EYELA, CO, LTD, Japan)E ©|-&sto] 5% & 54
A%7)(PF—10/ALPHA 1-2LD, Germany)& o|83}

of AZFEE 275 g2 Aok
2) HPLC 24

FAHEEHS 20 mg/mlZ 80% HErZol S3fiet 5,
PVDF syringe filterg& AMESte] o173t & HPLC &
o] AH&35F9 T Optima pak C18 column(5 um,
4,6 mm x 250 mm)& ARESto] FRYEGlon T
o] el 40CE GR35, HBELS PDA detector
£ A3k o842 acetonitrile (A) 2 0.1% TFA
LS water (B)E ©]-83t gradient system 2 & table
21} ol 243} 51%laL, 1452 1.0 ml/min, FUF
2 20 ulZ 3t

FHREE F X FAAE caylcosin—7—-0—p—D-

glucopyranoside, ononin, calycosine, formononetin

HrMel 9| 51 m=Y o|Ho| et SHEEE S| gt

2 8—methoxypsoralen®] AL ¢35 ol5 E&
ZE0 195 25, 50, 100, 200 ug/mle] HEZ A%
sta, GHEEE?] == 20 mg/ml=E 3to] HPLC
A4S AT & EEFY] Y peak area Abo]9] 4

BEAS EEste] AFALS HAste] AN

Table 2. The solvent eluction condition for HPLC
analysis of Dang Gui Bo Hyul—tang

Time (min) Acetonitrile (A) 0.1% TFA (B)

10 90
10 10 90
50 50 50
52 100 0
62 100 0
65 10 90
75 10 90
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% olF A, TYl
] HE H&S SHoct 2 Ao AR open
field AAl= S5 Ao Axd 7HHEte} As +

Z] 2] (Ethnovision XT9®, Noldus, Wageningen,
Netherlands)E ©|-85}o] HAs1ic)

(2) Forced swimming test
AN EET 5

I RIS

welo] JEg PAhs B F2 9920 fi)
& S45l] St Ale 0] 275 e x 44 18

_]
o
cm HE 959 oﬂ L% 95 04 S 925 cm7]—

ol Qi W 5 shh ol stel Holsls 7

Sz Rolsigt,

(3) Sucrose preference test
AEFE=Y] 1% AN A3 BgE Edto] &
% ANkE HAF F sl A=l dhiet Rkt WS
2 XEZ =3It AAF 15A17F A A4, HAS
N7oB), A 19 Aol B2 1 AR
A7 HFES Slo] B 2 208 FUS
Hgelo) & A 20FE 245

o

(4) Mechanical hyperalgesia test

AE= 71AA 559 JAE el AE

2 AT =S o458 B 9Ag H2 S
AR qtell @& ¥, eI A5E Qs 5 & &
2g AFeh sEol AeH
Hzle] 2127](Ugo—Basile 37450 and Ugo—Basile
37450—275, Comerio, Italy)E o]&3le] &1} Afo]
2 AeEES Hhfdo] ZhelHA] o] 3lujRkg- of

o o

Von Frey fliament”}

= AEEES AA7] 15 AIRE A A AR 3
oA FoHe 7} 500~1000 ul& HF5}aL blood
collection tube(BD 365967, NJ, USA) €& T Ak
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ol 1 AZF "R & 4 ¢, 13,000 rpm, 10 27+ €4
wejste] @3S Hestele
sferase (ALT), aspartate aminotransferase (AST)
= 2= A3}eHEA7|(Hitachi Ltd., Tokyo, Japan)
E ARgsto] BEA5HY o, Corecosterones ELISA
Kit(Demeditec, Kiel-wellsee, Germany)& ©]-&3}
o] S4s}3Tt

. alanine aminotran—

7) Hematoxylin & Eosin (H&E) SAH

HEFES oA T o -
2] 24 PBSE A3} 650“—4 ]% A2 AA T H
10 % Z=gdo] 24 A)ZF 1 gsiqict, sebd 24 A
BE A 5 4 um o] AR Ssie] Lelol=l
B2 1 % hematoxylin® 2 3 FALS 31 &
eosing o850 A|LAE HMsIIT), o] &utol
EE B8l g3l u] 7 (Olympus optical Co,, Tokyo,
Japan)& Fal Al Y-S sHGi.
8) SAIXz

EAEAL SigmaPlot software version 12.5,
2015(Systat Software Inc. San Jose, USA)ZL=E]
W ST Adae) Aolo) o AEL
One—way ANOVA ¢} student’s t—test AME-SFFIL,

= 514 fode pghe] 0.05 vekd o QIsisic

HPLC-PDAE o]&3lo] WASE caylcosin—7—
O—B—D—glucopyranoside, ononin, calycosine,
formononetin %@ 27192 8—methoxypsoralen®]
ek SARRA RS ARt e EAlskelH A
2FAle] A ()= 0.99 oo fsgh A4S
el oot #4243 caylcosin—7-0—p—D—gluco—
pyranoside, ononin, calycosine, formononetin %
8—methoxypsoralen®] W3+= 717} 24 5, 32,2, 35.6,
44,7, 9 41,0 minofA UeRgew RS 717} 0,48,
0.18, 0.11, 0.04 ¥ 0.01 mg/go & YEeEPGTtHFig.1).
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Figure 1. HPLC chromatograms of five standards mixture (A) at 250 nm and Dang Gui Bo Hyul—tang.
Caylcosin—7—0O—B—D—glucopyranoside (1), ononin (2), calycosine (3), 8—methoxypsoralen (4), and formononetin
(5) were appeared at the retention time of approximately at 24.5, 32.2, 35.6, 41.0, and 44.7 min, respectively,
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Figure 2. Effects of Dang Gui Bo Hyul—tang on Bodyweight in fatigue—induced mice,
Mice (7 weeks old) were restraint stree for 3 h after adiministered with DGBHT. (A) Body weight was
measured every week for 2 weeks, Values are mean + SEM. *%p{0.01, ¥¥%p {0,001 vs, Cont; "™ p {0.001 vs.
veh, Con, Control; veh, vehicle (Restrient stress); DGBHT, Dang Gui Bo Hyul—tang.
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4) Mechanical hyperalgesia test

& sEdls FowEs JAE TE UheS
T ANE Zgstel BASGE, LWL T
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Figure 3. Effect of Dang Gui Bo Hyul—tang on behavior test in fatigue—induced mice.
Behavior test performed once a week. (A)(B) Open—field test, (C) Forced swimming test, (D) Sucrose
pretference test, (E) Mechanical hyperalgesia test Values are mean + SEM, **p<{0.01, ***p<0,001 vs, Cont;
mp(0.00l vs. veh, Con, Control; veh, vehicle (Restrient stress); DGBHT, Dang Gui Bo Hyul—tang.
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Table 3. Effect of Dang Gui Bo Hyul-tang on biochemical parameters in the serum of fatigue—induced mice.

St FJA}, single necrosis, &
of sks/d Ao Aletiiete] =Sl
. BHEEY —'IE‘OZ]“EO At ¥

1 el H=rt vlekst

o]}

3717} =
FHRER Tl
FicHFig, 4-B)

Coritcosterone Glucose AST ALT BUN

(ng/mL) (mg/dL) () (U/L) (mg/dL)
Con 122.54+18.88 237.33+20.45 29.67+0.77 23.60+4.31 23.92+1.32
Veh 186.94+18.26 280.60+19.81 46.22+3.23 38.78+5.72" 19.70+0.35
DGBHT 155.90+6.29" 84.17+22. 31" 31.40+3.86™ 17.60+1,30" 22.50+1.76

Values are mean = SEM,

% p{ 0,05, #xxp {0,001 vs, Cont; "p<0.05, ™p<0.01,

"5 (0,001 vs. veh,

Con, Control; veh, vehicle (Restrient stress); DGBHT, Dang Gui Bo Hyul—tang.

Liver staining

veh

Brain staining

DGEBHT 200mg/kg

veh

DGBHT 200mg/kg

Bregma 1.32mm

Bregma -1.64mm

Figure 4. Effect of Dang Gui Bo Hyul—tang on necorosis of liver and brain in restraint stress mice.

H&E stained sections of (A) liver and (B) brain., All magnifications: (liver) 50x, 100x, 200x (brain) 10x, Con,

Control; veh, vehicle (Restraint stress); DGBHT, Dang Gui Bo Hyul—tang.
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