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ABSTRACT

Objectives : The aim of this study was to evaluate the efficacy of Hwangnyeonhaedok-tang (HH) and Geongang-
buja-tang (GB) on the plasma hormone level in mice exposed to cold stress. HH and GB are the representative
prescriptions of cold and hot property, respectively.

Methods : We established cold condition by confining ICR mice to a 4°C cage for 24 hours, ICR mice were given
a HH (100, 300, 1000 mg/kg) or GB (100, 300, 1000 mg/kg) extract orally twice a day for three consecutive days.
From the second day, they were given cold stress (4°C) for twenty four hours. To measure the plasma corticosterone,
insulin, thyroxine, epinephrine and norepinephrine levels of mice, their blood samples were collected from cardiac
puncture, immediately centrifuged at 4°C. The protein level of HSP70 and JNK was examined using western blot
analysis in cortex and hypothalamus.

Results : Oral administration of GB more significantly reduced plasma corticosterone level raised by cold stress
than HH. Gardeniae Fructus (CJ), the constituent of HH, significantly increased the thyroxine level. Western blot
analysis showed that cold stress-induced Heat shock protein 70 (HSP70) expression was increased by HH and GB,
HH decreased JNK expression and GB increased JNK expression dose-depently in hypothalamus. Scutellariae
Radix (HG), Zingiberis Rhizoma (GG) and Aconiti Tuber (BJ) decreased HSP70 in hypothalamus and GG, BJ
decreased HSP70 in cortex as well.

Conclusions : These results suggest Geongangbuja-tang (GB) is more effective for ameliorating the stress
response caused by cold stress.

Keyword : Cold stress, Hwangnyeonhaedok-tang, Geongangbuja-tang, Corticosterone, Insulin, Epinephrine,
Norepinephrine, Hypothalamus, Heat shock protein 70.
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1) AleF

B HLof|A AMLE antibody+= Heat—shock protein
70 (Santa Cruz Biotechnology, USA), JNK (Santa
Cruz Biotechnology, USA), GAPDH (Enzo Life Sciences,
USA)E AMgslg o, tlokslt $2 2 B2 Cortico—
sterone EIA Kit (Enzo Life Sciences, USA), Insulin
ELISA kit (Alpco Diagnostics, USA), Bi—CAT ELISA
kit (Alpco Diagnostics, USA), Thyroxine kit (CUSABIO
Biotech, China)E AML3}TE 7]El AMLE RE A

Table 1 Composition and Amount of HH and GB

oko. BN EH0F Sigma (Sigma Aldrich, Korea)

2} Merck (Darmstadt, Germany)ol|A F+13}9ic}.

2) G

ARl ALST WM KT X3t
H oHSe A% 54 SUsiEely Tsige
o, FERERS GMERE) | GEMTES (5%
%) o $28 ko) 7% 74 W] W ol
Table, 17} o] Az} GEAIt] oj=late] 25
% 2% wher P wob Agstilrh. M
o] S8 17.25% WHHTHE 13,872 o 5L
RS SRS Table, 12 Fuahch, B a7 A}
85 Shobiel MM “HH', WHIT S-S “GB',
HES HN', #4L HG, HHIE HE', 678 O,
BHS ‘60", WS “BI'e Wit AY A7t
A ~20° ol BB Sgom, Ag A 37 FF4]
2% A2ES Yol $As] SN F A8,

3) A=

2 AYolA AR EE AFEES 6579E 84 ICR
mice (Orient Bio, Korea)E A|3Wo} 2% 245+
20, 4 5045%2 2L FRANA £t Ao]
5 A8 AAT 5 YRS 9T 2L 1247
F712 W} vho] FREEE A5t dFY 5
48718 Aow shte] cageel 7] Ukl A%
Sioith, BE EEANS g% deue AUEE B
2o} Ak A0 74 WKULz-11e] we Sapshal
t} (Table, 2, 3).

Prescription name Composition Scientific Name Amount (g) Yield (%)

et Coptidis Rhizoma 90 11.42

Hwangnyeonhaedok-tang Ee Scutellariae Radix 60 32.77 175
(HH) Hekh Phellodendri Cortex 60 12.13
e Gardeniae Fructus 90 19.44

. . )

Geongangbuja- L Zingiberis Rhizoma 150 10.45 138

tang (GB) WT Aconiti Tuber 150 21.10




g 9 5
Han et al,,

D FGEAR RN T W EM 59 Cold Stress2 frE AF O] M T22 FE=WSto] tig v A €
Comparative Study of HHT and GBT on the Plasma Hormones Level in Mice Exposed to Cold Stress

Table 2 Experiment Design of Mice for the Study of Herbal Combinations

Experiments groups (N=5)

Treatment (P.O)

Normal group
Control group
Hwangnyeonhaedok-tang100 (HH100)
Hwangnyeonhaedok-tang300 (HH300)
Hwangnyeonhaedok-tang1000 (HH1000)
Geongangbuja-tang100 (GB100)
Geongangbuja-tang300 (GB300)

Geongangbuja-tang1000 (GB1000)

Normal control
Negative control (Cold stress only)
HH 100mg/kg with cold stress
HH 300mg/kg with cold stress
HH 1000mg/kg with cold stress
GB 100mg/kg with cold stress
GB 300mg/kg with cold stress

GB 1000mg/kg with cold stress

* P.O: per os

Table 3 Experiment Design of Mice for the Study of

Single Herb
Experiments groups Treatment
(N=5) (P.0)

Normal group Normal control

Control group Negative control (Cold stress only)
Hwangnyeon (HN) 90 HN 90mg/kg with cold stress
Hwangbaek (HB) 60 HB 60mg/kg with cold stress
Hwanggeum (HG) 60 HG 60mg/kg with cold stress
Chija (CJ) 90 CJ 90mg/kg with cold stress

Geongang (GG) 150 GG 150mg/kg with cold stress

Buja (BJ) 150 BJ 150mg/kg with cold stress

*P.O: per os
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3) Western blot analysis

3—1, Protein Extraction

Western blot-2 4~333}7] $J5l] hypothalamus%}
cortexE EHo|u} IAFELSE AANY| fI8t 1x
PBSE A|&3t & 1XPBSE 3] volume?] 3¥|E ¢
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3-2. Z17|%9% Y Western blot

Z} A|&% Bradford Wl wkg} A1l SDS-
PAGEY] %7]953te] DA £a]3k thg transfer
Buffer ©]-£3] PVDF—membrane®]] £2]¥ gzl
< ANAF B Bolihd-& AAS7] A 5%
H]) 25} skim milk7} T35 T-TBS (blocking buffer)
2 A2 A X7t 5t FE5] SEUA RS
Hkgo] Bt & blocking buffero] 1:10002.2 3]4]%]
12} FAE Y 4 CcoH HgAFET ¥ F
T-TBSE 78 7208 3¥ A|H3}aL blocking
buffero]] 1:50000.2 343t 22} FAE P A2
A 1AZE 5 ¥R AJH Tk T-TBSE 10& 3o
2 3¥ A|H3 ¥ ECL kit AMS-5t] LS A|A &
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Figure 1. The change of Rectal temperature according to time-course after 4°C cold stress for 1 hour. Normal group(-) was

not given cold stress.

A) Mean rectal tempearutre B) Rectal temperautre of individual mouse. Error bars indicate SDs; N=5
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Figure 2. The change of Rectal temperature according to time-course after 4°C cold stress for 24 hour. Normal

group(-) was not given cold stress.

A) Mean rectal tempearutre B) Rectal temperautre of individual mouse. Error bars indicate SDs; N=5
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Figure 3. The change of Rectal temperature according to time-course after -15°C cold stress for 30 minute. Normal

group(-) was not given cold stress.

A) Mean rectal tempearutre B) Rectal temperautre of individual mouse. Error bars indicate SDs; N=5

4C-1A7t stressollXl= A=< 54| %= normal
group®] A 2= 36 78CRL AFS & T 08
oA FF L& 36,68CE AT gk W3t ¢l

o (Fig, 1), 4°C—24X)|7t stresso|Al+= normal
group?] G 2EE 36, 5CTHL AL F F 089
Aol A7 2= 34.1CE cold stress & 2.4TE &
=71 "olzlEs ERIst9ir} (Fig. 2). —15C—30+ stress
of4}%= normal group?] 2% LEE 37.4CE U
o, A F F 0RM9] A 2EL 35 T2
2,327 L%7} oA IRt (Fig. 3).

azy -15C-3089 A¢ HF W2 259
E2 A3 egtol} TEFAo| 8¢tow AT A
EF A &RFo] ol cold stress7} dhte] Agto g
et 7HeAS 2ol 2 AgdxE A=
Cold stress®] AL 4TAA 24A7F B2F =2A]7|
£ Aoz AXste 2 AYS 435t

2. Cold stress® 213} plasma corticosterone2] 3}

4°CoA 24X7F F<F cold stressE A=3F T F
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A GO G AT AL 0% o] FolE 7
23R AL ®olu] A2 T 3080] KA B4
o2 JEHE AE FUstAH (Fig. 4).
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Figure 4. The change of corticosterone level in plasma
according to time-course after 4°C cold stress for 24
hour. Normal group(-) was not given cold stress.
*indicates significance for the difference between normal and

control group (* p<0.05, ** p<0.01, *** p<0.001). Error bars
indicate SDs; N=5.
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Figure 5. Execution process of experiment.

1000 Corticosterone®]| Ta|A HEMfI 52 g
B 25 B dzden Al Bl U9
21} 1000 mg/kg FEHTE Tl §-94 IA
Ao 2 3lEs 9T} (Fig, 6A), Cold stressS
FA| @ IFT cold stressollTh 2=EA] 2FZH
insulin $X+= W3 Qg T EAHS 300
mg/kg/day®} 1000 mg/kg/day F=oNA ABIA]7]=
35S I 4 ASich 53], 1000 mg/kg/day ] &
=2 RETES AT 252 794 9A AsHA
Zt} (Fig. 6B). Thyroxine? ¢ F B 25 300
mg/kg/day°lA S718Itt7E 1000 mg/kg/daylA=
A7 = S skt (Fig. 60).

Cold stress® 8% epinephrine} norepinephrine
< 7o, F RS FAA wEEmEEe B¢
300 mg/kg/day?] oA A38%rE7} 1000 mg/
kg/day®] F=olA F7HES st om, E
TFi5 F9A] 300 mg/kg/day9l 1000 mg/kg/day 2
T AdrEes 3E513} (Fig. 6D, 6E).
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terone, insulin, thyroxine, epinephrine, norepine—
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7S HEEEERY A=Y ElA F948 IA
Z7131o2  insulin¥} norepinephrine?] H3}o]=
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Al S7HHE Beler 53] e T4 194 A
F7HedE ERIstH (Fig. 70). ol HI'E2E cold
stress®] 3l ¥ EF5H©] corticosterone =7} A
SFAA BTG AEH AN S Aot TS 1}
EPRa, g|oRol = 7t 7948 QA thyroxine
< I7RPIE afE By §EF5 epinephrine
FAE T EH o2 A= FEFS HArh
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Figure 6. Corticosterone, Insulin, Thyroxine, Epinephrine,
Norepinephrine levels on 4°C, 24 hour. The mice were
orally administrated HH 100, 300, 1000 mg/kg/day and
GB 100, 300, 1000 mg/kg/day with cold stress.

Normal group([]) was not given cold stress. Control group(ll)
was given cold stress and saline solution.

*indicates significance for the difference between normal and
control group (* p<0.05, ** p<0.01, *** p<0.001). # indicates
significance for the difference between control and drug orally
administrated group (# p<0.05, ## p<0.01, ### p<0.001).
Error bars indicate SDs; N=5.
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Figure 7. Corticosterone, Insulin, Thyroxine, Epinephrine, Norepinephrine levels on 4°C, 24 hour. The mice were
orally administrated HN 90 mg/kg/day, HB 60 mg/kg/day, HG 60 mg/kg/day, CJ 90 mg/kg/day, GG 150 mg/kg/day
and BJ 150 mg/kg/day with cold stress.

Normal group([_]) was not given cold stress. Control group(lll) was given cold stress and saline solution

* indicates significance for the difference between normal and control group (* p<0.05, ** p<0.01, *** p<0.001).

# indicates significance for the difference between control and drug orally administrated group (# p<0.05, ## p<0.01, ### p<0.001).
Error bars indicate SDs; N=5.
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Figure 9. Effect of HH and GB treatment on
protein expression in cortex.

(A) Level of protein expression in cortex by
western analysis.

(B) Quantitative analysis by Image J Program.
Normal group (first lane) was not given cold
stress. Control group (second lane) was given
cold stress and saline solution.

* indicates significance for the difference between

HH - - 100 300 1000 -
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Figure 8. Effect of HH and GB treatment on
protein expression in hypothalamus.

(A) Level of protein expression in hypothalamus
by western analysis.

(B) Quantitative analysis by Image J Program.
Normal group (first lane) was not given cold
stress. Control group (second lane) was given
cold stress and saline solution.

# indicates significance for the difference between normal and control group (* p<0.05, ** p<0.01, ***
control and stress gr.ouP * p<0.95,_## p<0.01, ### p<0.001). # indicates significance for the difference
p<0.001). Error bars indicate SDs; N=4. between control and stress group (# p<0.05, ##

p<0.01, ### p<0.001). Error bars indicate SDs; N=4.
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Figure 10. Effect of single herbs treatment
on protein expression in hypothalamus.

(A) Level of protein expression in hypoth-
alamus by western analysis.

(B) Quantitative analysis by Image J Program.
* indicates significance for the difference between
normal and control group (* p<0.05, ** p<0.01, ***
p<0.001).

# indicates significance for the difference between
control and stress group (# p<0.05, ## p<0.01,
### p<0.001). Error bars indicate SDs; N=4.
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Figure 11. Effect of single herbs treatment
on protein expression in cortex.

(A) Level of protein expression in cortex by
western analysis.

(B) Quantitative analysis by Image J Program.
* indicates significance for the difference between
normal and control group (* p<0.05, ** p<0.01, ***
p<0.001).

# indicates significance for the difference between
control and stress group (# p<0.05, ## p<0.01,
### p<0.001). Error bars indicate SDs; N=4.
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