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Abstract

Yookmijihwang-Tang on the Plasma Corticosterone level in
Mice exposed to Heat, Cold and Immobilization Stress

Young-Gun Kang, Tae-Hee Lee
Department of Formulae pharmacology, College of Oriental Medicine, KyungWon University

In order to investigate the effect of Sagoonja-Tang, Samool-Tang and Yookmijihwang-
Tang against the cold, heat and immobilization stress, each formula was injected
intragastically to mice exposed to forced cold water swimming(4C), forced hot water
swimming(42C) and immobilization stress before measuring the change of plasma

corticosterone level of mice.

The results were as follows:

1. One hour after each Sagoonja-Tang, Samool-Tang, Yookmijihwang-Tang with the
dose of 1g/kg, 3g/kg each were administered to mice, we put cold stress(4T)
on mice for 3min. Then those prescriptions didn't show any significant effect on
plasma corticosterone level. however, Yookmijihwang-Tang(lg/kg) showed a

significant increase(p<0.05), and Samool-Tang(3g/kg) showed a small increase.
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2. One hour after Samool-Tang, Sagoonja-Tang and Yookmijihwang-Tang with the
dose of 1g/kg, 3g/kg each were administerd,, mice exposed to heat stress(427C)

for 3 min. Samool-Tang(lg/kg)

and Yookmijihwang-Tang(lg/kg)

showed

significant decrease of corticosterone level(p<0.01, p<0.05) but Sagoonja-Tang
didn’t change it. In the case of the dose of 3g/kg, only Samool-Tang decreased
corticosterone level(P<0.01), but Sagoonja-Tang, Yookmijihwang-Tang didn’t make

significant effect on plasma corticosterone level of the mice exposed to heat

stress(427C).
3. Those
Sagoonja-Tang,
3g/kg didn’t

mice which exposed to

show effective

immobilization

decrease of

stress one hour after

Samool-Tang, Yookmijihwang-Tang with the dose of 1g/kg and

corticosterone level. However,

Sagoonja-Tang(3g/kg), Samool-Tang(lg/kg, 3g/kg) showed the effect of mild
increase of corticosterone level rather than decrease.

These data revealed that the effect-variation of prescriptions depended on the kinds

of stress and the dose of prescriptions had a different effect on therapy.
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a) METIH
A2(Ginseng Radix) 4g
F 7it(Atractylodis macrocephalae Rhizoma) 4g
F1 7% %5 (Poria) 4g
H % (Glycyrrhizae Radix) 4g
b) 5

#\b 3 (Rehmanniae Radix Preparat) 4g

H %% (Paeoniae Radix Alba) 4g

JI| % (Cnidii Rhizoma) 4g

H %7 (Angelicae gigantis Radix) 4g
) RERHIFIT

#1335 (Rehmanniae Radix Preparat) 16g

L1 #%(Dioscoreae Rhizoma) 8g
1ZE 8 (Corni Fructus) 8g
M £ %5 (Poria) 6g
Y B2 (Moutan Cortexx...) 6g
#E (Alismatis Rhizoma) 6g
)8 W

APEEL EE 2025go ICRA M

miceE A3t on Aot B ARE
o] AT & AEF FAL, 2FL 124]
e F712 ¥ WY TRe] HEE £
Aatden HAyeze 22:05CE #A
sdHon & FAg BHAE evtyl A3
A

3) A% gl s

B Agd 28" Ak F methylene
chloride(Mallinckrodt Co., USA), ethanol,
sulfuric acid(Dunksan Co., Japan)© &3
AoFE AH-EIAIL, BEHTFEAIE cortico-
steroned- Sigmadjr FTHIAT FEF

o WE AxEY o, corticosterone
£ flurorospectrophotometer(SFM 25,

Kontron Co,. Italy)2 A3} }.
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WEFIB WG, ~RtEES F &%
300g4 Hste] FASE AHEsHl 3000ml
52 B2z 4418 2ES o)
2 #233th

2) WEH 2 MW RH

A entEls: 3 FoE dlo AHAT,
W2T, 48722 UFrdoh 487 I
ETFH FALGG group), WUHiE AT
(SM group), <BRIEIE F (Y] group)
22 tA 73 dzTde A
TE, AYdde WEFH mWWE ik
B 2zt E 1g/kg, 3g/kg¥ Al
El g8lgtd A7 F43tn & AL
F % B WE 2EHRE JEIYn, A
daddle AYdEsE BT FAS ¥
E2E 7}etA @i
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3) Heat stress

Eo°] 30cm, o] 15cm
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4) Cold stress

E9°] 30cm, Yol 15em & %—E}_/‘:
%—01] 20cm EolZ 4T BL gL %

g 38 A4F A FIANHLER cold
stressE 7}3} 5o}

5) Immobilization stress

15%3%t 50m¢ corning tubedjx] FE£AE
£ F3201, tube £o] THE Yo

< FAANHG

% 2, ?‘fﬂﬁ *Eﬂ]
2E  7}sl % retro-orbital venous
plexuso X @ A-G s[ZSl=u] heat stress
Btoe Z2EHZ2E 13 F 1589,
cold stress Afole 2EFHXE 715 F

30% 9] immobilization stress Z-$-de X

EYEE JMg F FA gdg AFHI
AFHT AL 4T2 YZE A
4000 rpmo2 15837 U4 E3d

plasmag £33t £2¥ plasmaF
SmlE #H3te AP@o] ¥ methylene

chlorideZ 5ml& 7}3xth. 28 e A

AV ESAA 1087 Aed) FolEct.
g2 Ald#oeg &7 & fluorescence

reagent 2.5ml& ¥ i vortex mixing &}
k. 308%F 2000rpm. o2 587 94 B
SER g7s  AAR %
excitation 475nm, emmission 530nm 4} €l
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oA corticosterone EES =434}
AE e BEEE FA4E B2F JFHn
Bl st g om fluorescence reagent
+ sulfuric acid¢} ethanolg- 7:30.2 A3
A AHgEE AT
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1. Cold stress & M

corticosterone JEE #L

Cold stressE 7}3817) A Az =%
corticosterone 27} 16.57+2.45ug/dlo]
H Aol 2EYAE 713 & 1584 4594
+6.30ug/dle] Q1 (p<0.001), 30Eo)= 59.29
t346ug/dl2  HIXNE Jegyen
(p<0.001), 60l 49.58+557(p<0.001),
1208 0= 42.73+6.27(p<0.001)ug/dIE& 1}
el QAch(Fig. 1).

2. MEFH DEME ~EKR#ES(gkg)

F0{ ¥ cold stressS 78h MFel m

& corticosterone B &4t

WE T, MWEG, NEHEEBEES 1g/
kg Ed3}1 cold stressE 7}8}7] A A
9] ¥ corticosterone EEE 9.06+
2.24ug/dle) 3, 387+ cold stressE& 7}
¥ F 2Ty BES 55.16+2.67ug/dlo]
i, METFH F9FL 59.80+2.94ug/d],
P TS 57.56+2.85ug/dl, Ak
g FATL 67.89+2.79ug/dlo g uE
T8, mmis FATdME Q22 vl
o) 94 Ae W) glleu Kok
i FATAME 238 gxeERg &
AAAE 77 YGERETHp<0.05)(Fig. 2).
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Fig. 1. The change of corticosterone level in plasma according to time-course
after forced cold water swimming stress(4E, 3min) (n=6).

***: statistically significant compared with normal group (p<0.001)
Normal group : treated with no stress

754 #
3 - —=
%’ - ==
9 50+
(=]
1™
[]

b
8
O 254
k™
[

Normal Control SG SM YJ

Fig. 2. The effect of 3 formulae(lg/kg) on the change of corticosterone level
at 30 minutes after cold water swimming stress(4E, 3min) (n=6).
Each formulae was administered intragastically 1hr prior to forced
cold water swimming stress.

***: statistically significant compared with normal group(p<0.001)(n=6)

# :statistically significant compared with control group(p<0.05)

Normal group : treated with no stress and administered normal saline

Control group : treated with cold water swimming stress for 3 minutes
and administered normal saline

SG group : administered Sagoonja-Tang(lg/kg)group

SM group : administered Samool-Tang(1g/kg)group

Y] group : administered Yookmijihwang-Tang(lg/kg)group
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3. METH, DmIWE AERHEESCgko
F04 ¥ cold stressE 718 dF <9 m
¢ corticosterone JBE B4t

WEFE W NRHEE BT

3g/kgs ZHTFA3I3 cold stressE 713}

7] A Mo V=S corticosterone EE T

24.70+£2.56ug/dlol A3, 387 cold

stressE 7}3F & iR EEE 5559+
3.8%ug/dlejA 3, PUETE FATY BE
= 55.88t3.14ug/dl, M#piE FAT BE
= 64.8512.24ug/dl, RNKRHEL FAT

757
% ik
g : I T
& 50+
(o]
[
S
8 | =
= 254
) =
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O

= 48.82£3.97ug/dl ©] X t}H(Fig. 3).

4, Heat stress ¥ M #

corticosterone B2 #1t

Heat 7}3)7) ol =Es
corticosterone {7} 8.82+1.12ug/dlo|d
Aol AEHAEZ 713 T 15804 4927+
3.25ug/dlE F7} E]f}ijl(p<0.001), 3059
25.00+3.54ug/dl (p<0.01)ol1o™, 60
o= 19.12+275ug/dl(p<0.01), 120% 9|
13.24£3.46ug/dlE et At (Fig. 4.).
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Fig. 3. The effect of 3 formulae(3g/kg) on the change of corticosterone level
at 3 minutes after cold water swimming stress(4iE, 3min) (n=6).

Each formulae was administered intragastically l1hr prior to forced

cold water swimming stress

*** statistically significant compared with normal group(P<0.001)(n=6)
Normal group : treated with no stress and administered normal saline

Control group: treated with cold water swimming stress for 3

minutes and administered normal saline
SG Group : administered Sagoonja-Tang(3g/kg) group
SM Group : administered Samool-Tang(3g/kg) group
Y] Group : administered Yookmijihwang-Tang (3g/kg) group
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Fig. 4. The change of corticosterone level in plasma according to time-course
after forced hot water swimming stress(42iE, 3min) (n=6).
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: significant compared with normal group(P<0.001)
: significant compared with normal group(P<0.01)
Normal Group : treated with no stress and administered normal saline
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Fig. 5. The effect of 3 formulae(lg/kg) on the change of corticosterone level
at 15 minutes after hot water swimming stress(42iE, 3min) (n=6).
Each formulae was administered intragastically 1hr prior to forced
hot water swimming stress.
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:statistically significant compared with normal group(P<0.001)(n=6)

##:statistically significant compared with control group(P<0.01)(n=6)

# :statistically significant compared with control group(P<0.05)(n=6)

Normal group : treated with no stress and administered normal saline

Control group : treated with hot water swimming stress for 3 minutes
and administered normal saline

SG Group : administered Sagoonja-Tang(lg/kg) group

SM Group : administered Samool-Tang(lg/kg) group

Y] Group : administered Yookmijihwang-Tang(1g/1kg) group
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The effect of 3 formulae(3g/kg) on the change of corticosterone level
at 15 minutes after hot water swimming stress(42E, 3min) (n=6).

Each formulae was administered intragastically lhr prior to forced
hot water swimming stress

***statistically significant compared with normal group(P<0.001)(n=6)

# statistically significant compared with control group(P<0.05)(n=6)

Normal group : treated with no stress and administered normal saline

Control group :treated with hot water swimming stress for 3
minutes and administered normal saline

5G Group : administered Sagoonja-Tang(3g/kg) group

SM Group : administered Samool-Tang(3g/kg) group

Y] Group : administered Yookmijihwang-Tang(3g/kg) group
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The change of corticosterone level in plasma according to time
course forced immobilization stress(n=6).

** *:significant compared with normal group(p<0.05, 0.01)
Normal group : treated with no stress and administered normal saline
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5. MEFS, D5 kiR H(1gkg
F01 F heat stressE 78t MF el m
F corticosterone JBE Bt
WMETE, WHE NRES
1g/kgs& 74758} heat stressE 7138}
71 A AFe] ¥FE corticosterone EEE
9.37+1.25ug/dle] ¥ 11, 353719 heat
7tk & dxFY  ¥8F
corticosterone®] R+ 64.65+3.45ug/dl
oI, WEFH FHATY BEE 942+
254ug/dl, MG T BET 4373
£315ug/dl, REKHIEE FATY RES
50.45+2.97ug/dl °) QthFig. 5).
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6. MEFS WS A~kbESCoko)
£F0{ ¥ heat stressE 715t MF el m
& corticosterone JRE 4L
WNEFE  UWE  SRMHES
3g/kgs ATEAS T heat stressE 7}3}
71 A AF9 Y= corticosterone EEE
7.7310.85ug/dlo] 3, 3#7+] heat stress
g 71 3 dxTY BET 6325%
41lug/dle|U1, MEFH FA9TY BE
£ 57.00+£4.00ug/dl, i FoTe) EE
= 50.00+5.65ug/dl, AkiEp FoT9
BEE 5470+223ug/dl o] YthFig. 6).
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7. Immobilization stress A|Zt# m
& corticosterone BE #1t
Immobilization stress& 7}3}7] A A FH
o ¥F BE7E 1180+
254ug/dlo]ld Aol 2EH2E 713 F
1559 39.25+6.62ug/dl2 H a0} ol=
231 (p<0.01), 30%-)= 36.83+4.86ug/dIZ
158 RTE 7H2819 0 0 (p<0.01), 6084 =
30.60£5.29(p<0.05)& e}l A thFig. 7).

corticosterone

a, WA THGg/ke)

8. Immobilization stress ¥ m

corticosterone JBE 1t

Immobilization stressE 7}3}7] A A F
o} 8% corticosterone 7} 7.03:1.32ug/
dlel®dd Ao] 1587 Immobilization stress
2 718 AZoE 4090+31%ug/dI¥ T
(P<0.001), 2EHAE T 158d=
51.73+12.73ug/dI2 Huxd] ol2FPor}
49490 HAD(p<0.05), 30EE 3613
+9.25ug/dl(p<0.05), 60 )& 2720+
9.98ug/dl, 12058 Fo|= 1123+5948 1}
Bo] BA5A2 55 AckFig. 8).
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9. WEF% F§01 ¥ immobilization stress
£ J}gt MF o] m dh coricosterone
BE B4t
NETFH 1g/kg? 3g/kgs BTHFSS

1 immobilization stressE 7}3}l7] A A

F ol &EF corticosterone?) EEE 928+

2.95ug/dl°] 3, 15%-7+e]  immobilization

stressE 713 Fo| Y27 EEE 5322

+4.85ug/dlelx, WETHEAg/kg) F49

79 #EEE 51.70+5.67ug/dlS VERNR

FAFY BET

63.48+6.03ug/dl.2 fFo)dL& flAT 2

38 7t F7h7 A E AhFig. 9).

10. #% F04 & immobilization stress
£ st MF el m & corticosterone
RE B

i 1g/kgd 3g/kge 7BTFosta

immobilization stressE 7}8}7) A A FH 9

¥Z corticosterone®] EEE  12.34%

34lug/dle] 3, 1587 immobilization

stress& 7}8L% o] U ZTFo EEE 46.65

+4.39ug/dIo|Q3, PUMB(lg/kg) TAT



106

corticosterone(ug/100mil)

ﬂ
T

o
<

)
T

*kk | *

T

]

Nomal 0 15 30 60 120 (min)

Fig. 8. Immobilization stress effect on the change of corticosterone according

Corticosterone(ug/100mil)
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to time course after exposure to immobilization stress(15min).
Blood was collected at 0, 15, 30, 60, 120 minutes after exposure to
immobilization stress from retro-orbital venous plexus.

****. significant compared with normal group(p<0.05, 0.001)
Normal group: treated with no stress and administered normal saline

-
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Normal Control SG(1g/kg) SG(3g/kg)

Fig 9. The effect of 2 formulae on the change of corticosterone level at

SG(1g/kg) and SG(3g/kg).
Each formulae was administered _i_ntragasticglly 15minutes to forced
immobilization stress T

***: statistically significant compared with normal group(P<0.001)(n=6)

Normal Group : treated with no stress and administered normal saline

Control Group : treated with immobilization stress for 15 minutes
and administered normal saline

SG(lg/kg) Group : administered Sagoonja-Tang (1g/kg) group

SG(3g/kg) Group :administered Sagoonja-Tang (3g/kg) group



E B R ASYAN S MEFS OWS, <HRBES2 HEt 107

Corticosterone(ug/dl)

2]
=
Qo
oy
o

Corticosterone(ug/di)

s
aQ
[y
-y

75+
1
*kk T
50+ I
25+
I

Normal Control SM(1g/kg) SM(3g/kg)

. The effect of 2 formulae on the change of corticosterone level at

SM(lg/kg) and SM(3g/kg).
Each formulae was administered intragastically 15minutes to forced
immobilization stress

*** . statistically significant compared with normal group(P<0.001)(n=6)

Normal Group : treated with no stress and administered normal saline

Control Group : treated with immobilization stress for 15 minutes and
administered normal saline

SM(1g/kg) Group : administered Samool-Tang (1g/kg) group

SM(3g/kg) Group : administered Samool-Tang (3g/kg) group
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Normal  Control YJ(1g/kg) YJ(3g/kg)

. The effect of 2 formulae on the change of corticosterone level at

Y](1g/kg) and YJ(3g/kg).
Each formulae was administered intragastically 15minutes to forced
immobilization stress

*** : statistically significant compared with normal group(P<0.001)(n=6)

Normal Group : treated with no stress and administered normal saline

Control Group : treated with immobilization stress for 15 minutes and
administered normal saline

YJ(1g/kg) Group : administered Yookmijihwang-Tang (1g/kg) group

Y](3g/kg) Group : administered Yookmijihwang-Tang (3g/kg) group
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9] WBEFE 54.86+4.9ug/dlE JYERAA T,
Y% Gg/kg) FAT BEEE 5983
6.14ug/dl2 FeJAe AT 238 o7t
o] F747b #&H Aok (Fig. 10).
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MZo| m  oorticosterone BE 1L

RNERHEE 1g/kg? 3g/kge ATFA

7Ysrl A A
o] ¥F corticosterone?] EE = 11.37x
2.85ug/dlo| ¥, 15839
stressE 7}3F $o] R EEE 59.62
+4.78ug/dlo) N, REkEBE(lg/kg) F
oFe EEE 59.50:3.25ug/dlS e
A3, AEKHEBGg/kg) FoATY BES
64.58+546ug/dIE JEIRO] foAe ¢l
Ak erzre) 2717k B2EYTHFig 11).
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7NN BN sEdLE FAZ
D 4740 £ES BQ A%E B1
st Aol AEE stress ¥ 2R
2o HT oA HA FTHEIEHA L
catecholamine 8 Z£3o] 7}% Zgton
LEH & g @EEM oldlle L,
RE, K K MEe MElF 84 R ol
g AAe uwgoz mJom FYoh
EZ AR AR HEFY RIEFE B
A e, FREE, MR i Ho,
iBEste EEC] HAE gt

olo] Aate o7 7tA 2EH2 f{Ed
A FAA %, B, WK 7HA] 2EHS
o thate &5 dEAHQA A HWEA
Q METEHES MnEQ M 1213 #
BREIQ ARKRMESBS BT FA3% ¥ OE,
By, HWERS 371A e FH o
8= corticosterone?] EE WHE Ay
Bz sgo

WEFBES 2RRES= S50 UM
BEY REZ @EEEA MKEHD &)
& sk, FHER BEAIN, kR
< MEs A4S XNEse H AEHI,
iG-S WimPEmss Esol AAAA &
TEROE AT AKTH BEEHS D,
AR T MmBRE, REERmIte 4
TS AEdeH AMEHT, RKRHMERS
&S Eiste 5% AAN HEEE
2 Q13 i, HeKE BRHER, /)
EHE, KITRE 59 348 Jzag”

ol e HETS /MR Wi, WNE
Tim, NBk#EE©] heat stressE Wotg
75 wizE] MisS @R K
R E GOl 2EHLSE Qs Adsd &
% corticosteroneS oA YA ZAA)F)
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