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Sleep-promoting and Anti-anxiety
Effects of Shihogayonggolmoryo-tang in Mice
Junsik Lim®, Kanghyun Leem, Taeyeon Kim*

College of Korean Medicine, Semyung University

Shihogayonggolmoryo-tang (ST) is a Korean medical herb cocktail which has been used to treat anxiety induced
insomnia. In this study, we will examine sleep-promoting and anti-anxiety effects of ST, and investigate its
mechanism. ICR mice were divided into three groups for the first examination : control group (n=11), ST50 group (50
mg/kg, po, n=11), ST200 group (200 mg/kg, po, n=11). Sleep-promoting effect was confirmed by measuring the
sleeping duration time and sleeping onset time after thiopental sodium treatment (50 mg/kg, ip). ICR mice were
divided into five groups for the second examination : control group (n=11), ST200 group (200 mg/kg, po, n=11),
ST200+Flumazenil group (ST 200 mg/kg, po, flumazenil 0.3 mg/kg, ip, n=11), diazepam group (1 mg/kg, ip, n=11),
diazepam+flumazenil group (diazepam 1 mg/kg, ip, Flumazenil 0.3 mg/kg, ip, n=11). Anxiety behavior and
sleep-promoting effect was confirmed by open field test and measuring the sleeping duration time and sleeping onset
time. Expression levels of c-fos in tuberomammillary nucleus (TMN) and ventrolateral preoptic nucleus (VLPO) were
analyzed by immunohistochemistry. ST treated group showed significantly decreased anxiety behavior and enhanced
sleeping duration time and sleeping onset time concentration dependently. The expression of c-fos was significantly
upregulated in VLPO as sleep-inducing center and TMN as downregulated in arousal center by ST treatment. In
addition, all effects of ST were reversed by flumazenil. Our results suggest that ST has sleep-promoting and
anti-anxiety effects through regulating arousal center (TMN) and sleep-inducing center (VLPO).
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Benzodiazepinest Fg Q|EAd H-8o| A7t Ho] EHSR =R

of ©71ztet AHET. Zolpidem AY FE2 YW

EHZ2 22U AES| o]@AY £W S0 A fHS ol axxoy
A8 gEo] mRot FFY ANotE 49 Ao AT dF2 ¥R £AUE FAshH Fole &7t Fok Aoyt WUt &
FE gytHel Mgtoz HFogoH. PR 2HL AYT Al 23 79 benzodiazepines® AR Eabgo] Uepdcy). dzjo
LAl 4oy, 2T OIS gRIch, AEA 5 OF 2 Hzrgo] Hon Uyt A LHFA|Y L& F3HFQl FE
gt Qolo] 23] 4919l oF 30%7t oju3t FE2E EUSS HY < 7igsfiof gt
stal, 10% ool 2ERONS Sasty Aot BHZo| g & YA AR B 4IRS (Sihogayonggolmoryeo-tang, ST)2 HE
gt Qe EAY HA glo|ct. Ty BUHZY He AR #wol 2l 228 XPoz PEHRS ABdtE F8 WA M

A%gol, 2970, Eetol, 5 FAAS] oJgt Het P G mEsTolct. HEBANE “BEANE, T2 WREE, ME
B3t TF, #E, —HRE, TorEAE, EPNESHIESEZ e 8t
Zolpidem -5 non-benzodiazepine A|¥ °fgo| &Y A o, WR7t T@wote] ol kI HRS Hstn iEFHA HFo|

W2 Ayl okZolc}. GABA receptorso] &5A|R 7“%5}"1
X8 &322 UJERJL: benzodiazepines A¥ 2Eo] t}2oz X feyEEsty FEERsts a5 w3lsictn 3P,
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U Ak FES At -200ColM BuEPCE A A|E
A A AL o] Argsigict FojFF gtk A A FAA
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of, 34zt 19 13 HArRostgoy, girade 22 839 A=
@4 g AFEolstPy ™). 3P5Hr} 302 A STS 18] F7t2

Eojstgon, FAHUYRFOR diazepam(YQAAL, =, 1
mg/kg)S E7r=AbHaC) ok2latA 7R ALE 9l3t GABA 28
Ao i3t Z28AQ flumazenil(B-EA|F, 3t 0.3 mg/kg)S Z+
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AAEEY &5 I Hall Az AR 302 H 523
Y34 &S open field testS o]-g3to] 543t B ALoA
A of3™ AAH48 cm x 48 cm x 40 cm)od AIFZE
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Table 1. Composition of Sihogayonggolmoryeo-tang

Korean name (Chinese name) Pharmacognostic name Weight (g)
Shi Ho (Chai Hu) Bupleuri Radix 60.0
Ban Ha (Ban Xia) Pineliae Rhisoma 45.0
Dae Hwang (Da Huang) Rhei Rhizpma 30.0
Hwang Geum (Huang Qin) Scutellariae Radix 22.5
Yong Gol (Long Gu) Ostreae Concha 225
Mo Ryeo (Mu Li) Fossilia Ossis Mastodi 225
Gye Ji (Gui Zhi) Cinnamomi Ramulus 225
Bok Ryoung (Fu Ling) Poria 225
Seng Gang (Sehng Jiang) Zingiberis Rhizoma Recens 225
In Sam (Gin Seng) Ginseng Radix Alba 22.5
Dae Chu (Da Zao) Jujubae Fructus 225
Total amount 315.0

Rt
2 o]% ARL 28 TA] o]0 A3t
’g%‘%&t)ﬂ?ﬂ A& X 308 ¥ thiopental sodium (JWZ9]
Aok, g, 50 mg/kg) (UFFR FEAHEEAFAD) SUWE O
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2HAY 28 § AFZZ2 thiopental sodium FEo

=4
A&sH oAl &, AREEH(transcardiac  perfusion
method)S 0|83t nASIYc THFHO0.1 M sodium

phosphate buffer, pH 7.2)2 peristaltic pumpS 3 Al7%o]
agstel AW Uso] FAL A 3, 4C2 WAN 149
(4% paraformaldehyde, PFA, 0.1 M sodium phosphate
buffer, pH 72) ARl AMFEdste] =AE 1PAZRG. #F{ 2

o] T 5 & A& AESH S }.;]E 4% PFA 17 Mo
2 AColN 2-4A17F B714 S-S A|EstH 1, 30% sucrosed]
Bistel ¢ds] AR o F FZAMWI|(HMA40E, Zeiss Co,
Germany)S ©0]8359] L XZ0A preoptic
nucleus (VLPO)¥} tuberomammillary nucleus (TMN) %9} ®
AL 40 m $AZ AR T AARNSIFAMS AFSAL),
24X17t Z9t 4°Co|A] c-fos 1xt &A| rabbit polyclonal
1k, Santa Cruz, USA)S "r2A|#ct b
o 2X} ¥A] 2 avidin and biotinylated peroxidase complex+
ABC kit (Vector Laboratories, USA) =2 0]-8-5}0]

ventrolateral

anti-c-fos IgG (1 :
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mg/kg?] FEZ Fog AFZY ST(2009 YA AlZH2 140.4
t 17.2%22, 239 ¢
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Fig. 1. Effects of ST on the sleep duration time induced by thiopental
sodium (50 mg/kg, i.p.). C: control group, ST(50): ST administered group
(50 mg/kg), ST(200): ST administered group (200 mg/kg). *: statistical
difference compared with control group (p < 0.05). Numbers in
parentheses are dosages administered (mg/kg).
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QtoflA] ZAIQ1 #2l9 vlgo] 245 FEUaNI 3
g 9 XasZ EFF YolH+ U3 2ok
g Eog AN Eo7l=tl ZAA AREE FUg Zat,
ST(200)9] AJ7HE 29.1 + 5.0% 2, fgjxFo| HMEZEoR AL
o7kt AY AIRFY 345 + 2.9%9t "lwsto FHoF A|AFA
Bashes 42 HYoi(Fig. 2-a). 12|11 GABA &7 AFAY
flumazenil2 ST9} & XXt ST(200)+F2] A|Z7FH2 26.69 +
6.5%2 ST(200)zt ¥]ws] 2t FAstG oL Joujgt xjo]& H
o] gttt
AEE Qo] WP AZHE &RIgH Ay, ST(20009 Al7H2

22.9 + 4222, txFo| MEHE Qo] B{E2 AZKY 145 £ 1.3
%0 vlwsto] gtef AlFFoA FARCR o5t F7ItHp <
0.05, Fig. 2-b). ®E3t flumazenil-2 STQ} 7 X X]|gt ST(200)+F
9] A|Zk2 18.5 + 3.8%2 ST(200)xt v]wsto] MEE Qho] R
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A 2 A 5 AHE oA FAA A2|o v &
QIgt Ay, ST(200)9] v]&2 7.3 + 0.8 %2, TZRTY v[EQ
56 + 0.4 %9t vl@ato] dot Al@PN FEetaI} EARC
2 99514 Z7KitHp < 0.05, Fig. 2-c). 23U ST(200)+F9
A7t 7.256 + 1.0&22 ST(200)9] §its ZHAA|F|R] &tct.

STO| W f= auet oo tjgt flumazenil®] JA| &5
GABA £8A] 85AQ diazepamy}t v|w5}7] ¢5) diazepam &
olgut Zt oFEo flumazenilZ 7 £t A|dTS F715to]

H o 172.4
32.7%, diazepamS FoJdt A|F+#Q Do YW AJ7HE 158.3 +
8

H

A4
A2 YU FARCR JosHA Zastytth. ST(200)+F
o] 9w A7+ 216.7 + 21.3%, flumazenild diazepami} 7
ARG A9 D+F9 ¢ 7+ 318.4 + 425%8 7+ o2
Aol sl F7bohs 42 EAou, ST(200)+Ft ST(200)
o SARCR {fout Afolz HAHA] AUYTHp < 0.05, Fig.
2-e).
SW A g A}, ST(200)9] £W AR 2175.8 +
S 2 2957.6 + 750.5%2, 279 YW
X7kl 795.3 + 180.1%9} Wl@ato] £ Ao LWL B
Aoz {3 F7tstgth. ST(200)+F9] 49 Ak 779.1
+ 169.5%, D+F9] $£WH AJ7H2 9715 + 348722, 7t & 4]
ol vlal] F7kshe ARCR {5t FAsHTHp < 0.05,
Fig. 2-f).
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ZLHE 6.7 £0.87]2, EZY] c-fos LA NES 24.1 £ 4.77)
o} vl@ste & A FZo] c-fos &3 NTL7F EAROo=Z 99]5
A ZastAct. ST(200)+F9] c-fos U@ MEpe 205 + 2.970,
D+F9] c-fos W@ NzLL 234 + 31702 ZF 4B AFZY
c-fos g M| x40} vlwsle EAROR Q9ol5HA Z7lst AL
gelg 4 AAcHp < 0.05, Fig. 3).

=9 %—"F—°l VPLOOJA c-fos
ST(200)9] c-fos W& N=Z4E 10.6 + 2.57, D9 c-fos U
HzHL 118 + 2702, 229 c-fos W HEL 54 £ 0.7
et vl@ste] £ AP 2O c-fos W Hmy7t EANCR 89
3t Z71stATt. ST(200)+F9] c-fos ¥l NE4L 3.2 + 1.0,
D+F9] c-fos W@ MEHE 38 + 05712 7 oFE APEY
c-fos I N E49 ulwsle] EAFoz QolstA Zadt AL
I3 2 AUTHp < 0.05, Fig. 4).
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Fig. 2. Effects of ST on the locomotor activity analysed by open field
test. Effects of ST on the sleep duration time and onset time induced by
thiopental sodium (50 mg/kg, ip). C control group, ST(200): ST
administered group (200 mg/kg), ST(200)+F: flumazenil (0.3 mg/kg, i.p.)
treated group with ST(200), D: diazepam (1 mg/kg, i.p.) treated positive
control group, D+F: flumazenil (0.3 mg/kg, ip.) treated group with
diazepam. *: statistical difference compared with control group (p < 0.05).
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Fig. 3. C-fos immunohistochemistry in the tuberomammillary nucleus
(TMN). Control group; (A,a), ST(200) group; (B,b), ST(200)+F group (C,c). *:
statistical difference compared with control group (p < 0.05). #: statistical
difference compared with each paired group (p < 0.05).
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Fig. 4. C-fos immunohistochemistry in the ventrolateral preoptic
nucleus (VLPO). Control group; (Aa), ST(200) group; (Bb), ST(200)+F
group (Cc). *: statistical difference compared with control group (p <
0.05). #: statistical difference compared with each paired group (p < 0.05).
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