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�����������
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&'(C 0.5 g/kgDE3)*+,


)./+,FGHI hexobarbital cdefNO


ghiJjdQ�E9&'( 0.5 g/kg Gk0

APO3LD+BEZ
 PCPAcd�Q�EHIl4H

mn -MT
 5-HTPcd�Q�EZ[9 
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Abstract 

 

In this study, we investigated the anxiolytic effect 

of Coptis rhizome and berberine after acute and 

one-week administration by black/white test and 

elevated plus-maze, the sedative effect of Coptis 

rhizome and berberine after acute and one-week 

administration by hexobarbital-induced hypnosis and 

locomotor activity detection. Furthermore, we 

investigated the sedative mechanism of berberine by 

combining APO, n -MT, LD+BEZ, PCPA and 

5-HTP, and the anxiolytic and sedative mechanisms 

of the berberine by detecting the changes of 

monoamines in the rats’ brain. 

In the black/white test, the methanol extract of 

Coptis rhizome and berberine after acute and 

one-week administration prolonged the first time 

entry, time spent in the white compartment and the 

total changes between the two compartments, shorten 

the time spent in the black compartment. In the 

†
 ��������	
��
���

�������������	���

��������	
��� !"#

�
�$%&'()* 



 2

elevated plus-maze test, the methanol extract of 

Coptis rhizome and berberine after acute and 

one-week administration prolonged the entries and 

time spent in the open arms. The methanol extract of 

Coptis rhizome and berberine at higher dose after 

acute and one-week administration prolonged the 

hexobarbital-induced sleeping time in mice and 

decreased the locomotor activity in the rats. The 

hypermotilities induced by APO, LD+BEZ and PCPA 

were decreased by the berberine and the 

hypomotilities induced by HAL and 5-HTP were 

augumented by the berberine. The berberine 

decreased the levels of NE and DA in the cortex, the 

NE, DA and 5-HT in the brain stem, and increased 

the levels of 5-HT in the cortex. 

These results suggested that the methanol extract 

of Coptis rhizome and berberine after acute and 

one-week administration possessed anxiolytic and 

sedative effects. The sedative mechanism of the 

berberine was related to the decrease in the 

catecholaminergic system activity and the increase in 

the serotonergic system activity. The anxiolytic 

mechanism of the berberine was related to the 

decrease in the levels of NE, DA in the cortex and NE, 

DA, 5-HT in the brain stem, and the increase in the 

levels of 5-HT in the cortex. 

 

Keywords: Coptis rhizome, Berberine, 

Antianxiety 
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�� �	 Coptis spps.!"#$%&'(

)*+,�-(./012�34567
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R�36S9*�	LMT$UVW��

X��Y-Z[\6�]^�_(`a$

bc/deef$gh��i&R�-j

��k(1)$ lmn&,opqr��� 


(protoberberine type alkaloids; berberine, 

palmatine) (2)$st�uvwxy�	%&
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�}~(5)
���
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������� (7)P�R$�

�
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-­.®�/¯*��k°!�u�R±

²³&´µ$¶·�vw¸F¹Nº»Black 

& White)�¼{½¾¿ÀÁ»Elevated 

plus-mazeÂP¡ ��yÃÄÅ�Æ´µ

�	ÇÈÉÊ �&,pË ��
*�

���R�BsÌÍÎÏR*�����

ÐÑ®-jÒÓÔÕ-jÒÓÖ{*ÒÓ

×�Ø&ÙÚ<H*�R�3 diazepam?

¶·�vwÛ´µ�	ÇÈÉÊ �&,

pË ��
*����R5�Ü¸´µ

�	ÇÈÉÊ �&,pË ��
ÙÚ

<HÒÓK���ÒÓ*¢Ý$±FsÌ

ÍÎÞR!����  buspirone �ßà

áâ�Fãäl-j,å$ 
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»ÐÂyÃ�æ*çè 

�yÃÏR*�	*érêë3

×� 

1. �	������ �	Coptis 

chinensis Franch.!"#$ 

ì�	FÇÈíî*�® 50ï×ðñ

òÊóôZõ�öõ÷ó�ø�ùúòÊ

û��ü|ýþ�¯�����	ÇÈ�

ÉÊ $ 

 

»�ÂyÃ�� 

<1>
à	
º�ë»Light/dark testÂ*�


� 

	
º�ë�R����¡ ��

°�!�ë�·��1�yÃI���

�����¡������!Ê����

� ��!"(8)$·��#$�1%!�y

Ã&Ïâo�Ð'yÃ&(oN)»27X27 

cmÂ�*Ð'(o¹)»27X18 cmÂ+y

Ã&,#47cm{!-./�·-01&Ð

/2»7X7 cmÂ�öyÃ&013&l4

%$��5)!!6¡78�78�R9

:;9X9cm<W$öyÃ4=&l>?á

	�	ºR100WN@AB»A@�C

4400luxÂ�
ºR40WD@AB�+AB

Ë7837cm{$öE¡ �F5pG�±�

öE¡ �FH�ì78IJ�K�yÃ

L×M�NO×MZN$ 

 

    yÃpÐõP�â�ÐQP�â�Ð

õP�â��	ÇÈ�ÉÊ ���
F

1%ÒÓpR�#2ST�PK�U60p

G�?ÐQP�âöVP�Ðõ�	WP

\V��X\V2SPY�U1%ÒÓ�

	ÇÈ�ÉÊ ���
 60pG��Zì

�UO�[2\��U]1^_
º�X

`�Uab®öÐº!cø,
�	
º

,!deõ�
XÐõªfO*ÐyÃ&

!ø,
�+º4gh9»line crossingsÂ

!õ�(8)$�yÃF buspirone(2 mg/kg�i.p.)

�ßàá��P� 20pG�ijFÃ(9)$ 

 

<2> 
 à ¼ {½¾¿ÀÁ  (Elevated 

plus-maze) kl��*�
� 

�yÃmnqmPellown�1985�l

oR�ãä��!��(Elevated 

plus-maze)�qqpqr�st©R!¡ 

��ÄÅ�lrumnqm����¡ 

uv{�/wx,!V�(10)$���#+

'/wy(40z10 cm)�+'{|y(40z10z

40 cm)��F/w*ß�¨ (10z10 cm)	

�$ 

 

yÃpÐõP�â�ÐQP�â�Ð

õP�â��	ÇÈ�ÉÊ ���
F

1%ÒÓpR�#2ST�PK$U60p

G�?ÐQP�âöVP�Ðõ�	WP

\V��X\V2SPY$U1%ÒÓ�

	ÇÈ�ÉÊ ���
 60pG��ì$

Uw}yÃ&�~�yÃ¡ ]1^àl

�Ð'{|y�X`$Ui}/wy�{

|ycõ�
�b/wy*ø,�ãä�

�(11)$yÃI	W�� 5pG�öE$U

��ëÐõ�öâ 20E$yÃø,L�M

�NO×MZN$�yÃF buspirone(2 

mg/kg�i.p.)�ßàá��P� 20pG�i
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<3>
à hexobarbitalkl�Hø,*�
� 

    yÃpÐõP�â�ÐQP�â�Ð

õP�â��	ÇÈ�ÉÊ ���
F

1%ÒÓpR�#2ST�PK�U60p

G�?ÐQP�âöVP�Ðõ�	WP

\V��X\V2SPY�U1%ÒÓ�

	ÇÈ�ÉÊ ���
 60pG��Zp

R`��� hexobarbital»100 mg/kgÂ�k

l�H���X`L�� hexobarbital�O

�U*�ß��»righting reflexÂ��ø,

»onsetÂ�L�ß����O��!ø,

»sleeping time�durationÂ(12)$àáâP 

vehicle$ 

 

<4>
à$U ¡Ó*�
� 

 ¡Ó*�ëq©RY¡  ¡Ó

�ë��f(1-Opto-Varimex-3 Animal 

Activity Meter, USA)$yÃpÐõP�â

�ÐQP�â�ÐõP�â��	ÇÈ

�ÉÊ ���
F1%ÒÓpR�#

2ST�PK$U55pG�?ÐQP�

âöVP�Ðõ�	WP\V��X\

V2SPY$U1%ÒÓ�	ÇÈ�É

Ê ���
55pG��w}·��4

��5pG�Z/�X`$U*=��¡

j�!ª� (����
���¡��

?��6¡c�ËP)$©R��$U�

öâ6E���±	WX`1�ø(13)$à

áâ3PYvehicle$ 

 

<5>
à�ª�4catecholaminergic system

* �Ï�� ¡Ó*�
� 

��
F1%ÒÓpR�#2ST�

PK$U60pG��ZK×  �pRú

R¡ mq�»�� <2>Â¡ ¢�ëq 5p

Gì$U6} ¡Ó�ë����¡ £5p

G�/�X`¡ ��±	WX` 1�ø$

àáâP vehicle$ 

�yÃÏ©R��ª�4 catecholaminergic 

system �!ÒÓ�ø,pR��APO»0.3 

mg/kg� s.c.Â10pGqP¢�¤�©Rq

¥¦§ç(14)¨ © -MT»50 mg/kg� i.p. Â2

�øqP�(15)?L-dopa»200 mg/kg� i.p. Â

50 pGqP��¦� benserazide»50 

mg/kg�i.p.Â80 pGqP���I3¤�

©Rq¥¦§ç(16) $ 

 

<6>
à�ª�4 serotonergic system * 

�Ï�� ¡Ó*�
� 

��
F1%ÒÓpR�#2ST�

PK$U 60pG��ZK×  �pRú

R¡ mq�»�� <2>Â¡ ¢�ëq 5p

Gì$U6} ¡Ó�ë����¡ £ 5

pG�/�X`¡ ��±	WX` 1�

ø$àáâP vehicle$ 

�yÃÏ©R��ª�4 

serotonergic system  �!ÒÓ�ø,

�ª 5-HTP»50 mg/kg� i.p.Â30pGqP

�(17)?PCPA»200 mg/kg� i.p.Â24�ø

qP�(18)$ 

 

<7>
à$U�4«¬�lt­ ýC*�


� 

    �	ÇÈ�ò *��op��
2
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SPY$U�Ð�ø�¡ ì$U®]¡ Ê

;��¡ ì·�â¯��°±�²³´

µ$¬�ì�â¯po  cortex K  brain 

stem �1p¡ ® 5ml 0.01N HClK 500¶ l 

0.1M EDTA×F3�·v¸*¡ ¦} 4 g 

NaCl¡ ±F 12 ml n-butanolòÊ¡ �¹º

Ë(�¡ Ê� n-butanol »¡ Z¦} 17 ml 

n-heptan K 400¶ l 0.025N HCl��¼û¹

º*¡ ½«¬6}���¼û»$� ¾

b n-heptane »WF 200¶ l 0.2M tris-Hcl 


�¿À¼û»pH8.5Â¹ºòÊ±Ë(¡

!�«¬t­ 
(19)

$pËÏ��4«¬

»NE�DA�5-HTÂ�F5����ë*$

©R{Áû�»Â�»HPLC model 510, 

Solvent Delivery system M45Â»Waters 

AssociatesÂ  �Ã;�»Electrochemical 

Detectors LC-4CÂ»Bioanalytical system 

Inc.Â�ë*$pËÏR Column �

Lichrospher 100»RP-18 endcapped,4mmz

125mmÂ»E.Merck 50734Â¡ 6¡4�¦

& PIC B7(Waters Associates) * 

methanol/water ,lñÁ� 2.0 ml/min$pË

¼; ^ÄÝ©R Data module M746 ½

X`*$ 

 

<8> hÅ�pÂ� 

�yÃÏ�*���hexobarbital kl�H

��l ¡ÓyÃ�3F one-way ANOVA

pÂlªÆ��ZFDuncan'n multiple range 

testÃë�hÅ±pÂl,ÇÆ*ÈÉ��

Ê PË�� 0.05F×ø�½Ì�&hÅÍ

Î$¹NºyÃ�¼{½¾¿ÀÁ�½F

non-parameterhÅ�ÏF Kruskal-Wallis«

¶ W ª Æ � p Â ª Æ � � Z F

Mann-Whitney U-test Ãël,ÇÆ*ÈÉ

��Ê PË�� 0.05F×ø�½Ì�&h

ÅÍÎ$ 

 

���� 

1
à	
º�ë»Light/dark testÂ*�


� 

#ÐÐOÐÑÒÓÈÔ��	ÇÈò

Ê ���
»0.1�0.5 g/kgÂà�U®¹

Nº�XÐõ#	ºÕO
º!ø,
a

b®	º!ø,3&Ö×!�R�þØ®


º!ø,�¥¦®+º,!deõ�$ 

 

#ÐóOÐÙÒÓÈÔ��	ÇÈò

Ê ���
»0.1�0.5 g/kgÂöVP�Ð

õ�	WP\V�à�U®¹Nº�XÐ

õ#	ºÕO
º!ø,
ab®	º!

ø,3&Ö×!�R�þØ®
º!ø

,�¥¦®+º,!deõ�$ 

 

2
à¼{½¾¿ÀÁ (Elevated plus-maze) 

kl��*�
� 

Ð\
Ð�ÒÓÈÔ��	ÇÈòÊ

 ���
»0.1�0.5 g/kgÂÐõP��Ð

ÚÛP�3à�U®¼{½¾¿ÀÁ�/

wyi}õ��ø,3&¥¦!�R�¢

|y!i}õ��ø,3&üÜ!�R$ 

 

 

3
à hexobarbitalkl�Hø,*�
� 

3ÐÝ
Ð¾ÒÓÈÔ��	ÇÈò

Ê ���
»0.1�0.5 g/kgÂÐõP��
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ÐÚÛP�3à hexobarbitalkl!�Hø

,&Ö×�R$ 

 

4
à$U ¡Ó*�
� 

3Ð¾ÐÒÓÈÔ��	ÇÈòÊ 

���
»0.1�0.5 g/kgÂÐõP��ÐÚ

ÛP�3à$U�l ¡Ó&���R$ 

 

5
à�ª�4 catecholaminergic system*

 �Ï�� ¡Ó*�
� 

3Ð¾�ÒÓÈÔ���
»0.5 g/kgÂ

àAPO�LD+BEZkl$U�l ¡Ó¥

¦&���R?à© -MT kl$U�l 

¡Ó��&Þ���R$ 

 

6
à�ª�4  serotonergic system * 

�Ï�� ¡Ó*�
� 

3Ð¾ÑÒÓÈÔ���
»0.5 g/kgÂ

à p-chlorophenylalaninekl$U�l ¡

Ó¥¦&���R?à 5-hydroxytryptophan

kl$U�l ¡Ó��&Þ���R$ 

 

7
à$U�4«¬�lt­ ýC*�


� 

3Ð¾óÒÓÈÔ���
»0.1�0.5 

g/kgÂ3!�ß$Uà� NE, DAýC��

á� NE, DA, 5-HTýC�±¥¦$Uà�

� 5-HTýC$ 

 

���� 

âÏ�®¹Nºkl�U��ÄÅ*

yÃ��¹Nºq£RãU®äå	æç

èø�l�éØê´ëì�çè!í¡î

AïÅ;Æ!ÄÅ(20)$Crawley & Goodwin

*vwls�#ãU1ðñ/w 	æç

è!ò��¶·ó;ãU®¹Nº�Øk

l+º,deõ�üÜ
XÐõ#NºO

	º!ø,�Ø�ab®¹º!ø,�N

º×*´ëj��½·j�!RÆô��

ãäõ��21�$�&vwõ;benzodiazepine

��3chlordiazepoxide�diazepamØÖ×�

U®	º*�bø,A%&������

·ÒÓ®Crawley & Goodwin
Costall�

Onaivi&Martin
Young&JohnsonP*vw�

txy�22-24�$*5�buspirone®Costall


Carli
Lopez-Rubalcava
Misslin�Sanchez

P*vwls�ãUab®	º*�bø

,Ö×�A®
º�bø,ØþØ� 23, 

25-27�$�vw*ßàáâbuspirone*yÃ

ÒÓ3KÏqCrawley�CostallP*vwÒ

ÓÐG$A�	�òÊ ���
�0.1�

0.5 g/kgÒÓ×�ls!Ö×�UXÐõ#

	ºÕO
º!ø,
�	º*�bø,

�+º,deõ�� üÜ�U�
º*

�bø,$·ÒÓK�vw*ßàáâ*

diazepam�buspironeÐG�ÈÔ�	�òÊ

 ���
�%&���*�R$ 

 

lõ�®¼yÅ¾¿¨ÀÁkl��

ÄÅ*yÃ��Montgomery®lvw�õ

;�·yÃq£RãUà\®�{!7�

�/w!x,�Ø��ö÷¶Akl��

AïÅ;Æ!ÄÅ�28�$PellowP*vwl

s�¼yÅ¾¿¨ÀÁqÐ'ø« ù

Á�!RÆ�ë� &ú���ÔG��

�R� ·ÄÅà�U�$U3&�R
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�29�$®Pellow
Lister�RodgersP*vw

õ;�FãäãU�/wy*i}õ��

�bø,*ûpü�ô����R!õ�

�29-31�$Ïq®PellowP*vw��xy¼

yÅ¾¿¨ÀÁ!RÆ�ëbenzodiazepine

�!�����?A®RodgersýCole%þ

õ;�PYdiazepam�benzodiazepine��

�RÒ�3chlordiazepoxide�bretazenil�!

	È¥¦i}/wyõ��Ö×®/wy

�bø,ûpü�32��33�$Abuspirone®

Dunn 
 Soderpalm 
 Lee & Rodgers 


Kostowski�LuscombeP�*vwÐGl

s�!¥¦�Uab®/wy�bø,�

i}/wyõ�ûpü�ÈÔbuspirone®

¼yÅ¾¿¨ÀÁ��ÄÅ&����R

�34-36�$�vwÏR*ßàáâdiazepam�

buspirone�3!¥¦�U®/wy*�b

ø,�i}õ�ûpü��RÒÓK� 

���I*vwÒÓÐG$A�	�òÊ

 ���
�0.1�0.5 g/kgÒÓ×�!¥¦

�U®/wy*�bø,�i}õ�ûp

ü�ÈÔ�	�òÊ ���
�%&�

��*�R$ 

 

¶¹Nº�¼yÅ¾¿½ÀÁkl

�U��ÄÅ3��¡ * ¡j���

ij¡ * ¡���ë�hexobarbitalk

l�HyÃ�ÒÓls�	�òÊ ��

�
�0.5 g/kgÒÓ×Ðõ�ÐQP�%�

ß$U�l ¡Ó�Ö×hexobarbitalkl

*�Hø,�A�	�òÊ ���
�

0.1 g/kgÒÓ×Ðõ�ÐQP�à$U�l

 ¡Ó�hexobarbitalkl*�Hø,½ú

	È�
�ÈÔ�	�òÊ ���
�

0.5 g/kgú9ÐõP�ÔÐQP�3%&Ù

Ú�R$ ��
0.5 g/kg!�ßAPO�

LD+BEZ�PCPAÏkl* ¡Ó���±

¥�© -MT�5-HTPÏkl* ¡Ó�

��ÈÔ��
0.5 g/kg*ÙÚ�R·�K

�ß��catecholaminergic system���¥

�serotonergic system��&¢$ 

 

#�	
K���á���
h4

!=��� �(3 5-HT
NE
DA P)�

lt­ !�Ó&�1!p!¢Ý�37�$

&��õ;ì 5-HT ���}�á�Øk

l�����Aüß�á� 5-HT*ýC½

Ø������R�38-40�?lõ��á�

DAh�Ô locus coeruleus* NE=�t�

�øÜØ����*���41�$·5�1990

� Golembiowska õ; ipsapirone *���

�Rq�#üÜ 5-HT ! turnoverrate�¥

¦ NE
DA* tumover rateÏ���42�?#

� locus coeruleus � NE !=��Ø�å

raphe=��!���43��44��A ipsapirone

Ø�#�� 5-HT1A autoreceptors �üÜ

=��� 5-HT! turnover rate�iAü�

raphe à locus coeruleus *���©� NE

=�����ê��(disinhibition)�R�±

¥¦NE* turnover rate�
45��46�?B substantia 

nigra �! DA =�Ü� raphe =��!�

��ô·��t Ipsapirone ��ø�substa 

nigra�! DA =���ÜØ��ê���

R� DA * turnover rate Ü&¥¦*s

�$#·!��á� 5-HT
NE
DAP«

¬=�g� �Klt­ ýC*ª�®
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��!��K-j���Ð n�*!)

�38-41��47�$ZI��Ï­	"#$Pvw

õ;�ôà�� NE
DA *ýCüÜ�

NE
DA % turnover rate ¥¦ø��á�

5-HT
NE
DA*ýCüÜ� 5-HT
NE


DA% turnover rate¥¦ø�Ø��ÙÚ�

R�48�$¶·��vwiÐ&£R� �

���({Áû4»Â'(���)´µ�

�
 0.1�0.5 g/kgàyÃ¡ à���á

�«¬�lt­ *ýCª�*�
�y

ÃÒÓÈÔ��
 0.1�0.5 g/kg2SPY

3!üÜà���á4 NE
DA*ýC�

�á� 5-HT*ýC�±¥¦à� 5-HT!

ýC$�!)���
 0.1 g/kgÒÓ×*�

���R�!¤�ß$Uà� NE, DAýC

��á� NE, DA, 5-HTýC�±¥¦$U

à�� 5-HTýC&¢$ 

*ùF�ÒÓ�ÈÔ�	�òÊ 

���
3%	È*����ÙÚ�R�

l�R·�!¤K�ß$Uà� NE, DA

ýC��á� NE, DA, 5-HTýC�±¥¦

$Uà�� 5-HTýC&¢$ 
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Fig 1. Effects of methanol extract of Coptis rhizome (CR
MeOH

 ext.), berberine

           and buspirone (BUS) after acute treatment on the first time entry in 

           black and white compartment in mice. *P < 0.05, **P < 0.01, 

           ***P < 0.001 as compared with the control group (Kruskal-Wallis 
           H following by Mann-Whitney U test).
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Fig 2. Effects of methanol extract of Coptis rhizome (CR
MeOH

 ext.) 

          berberine, and buspirone (BUS) after acute treatment on the
          time spent in white and black compartments of black and
          white test in mice. ***P < 0.001 as compared with the 
          control group (Kruskal-Wallis H following by Mann-Whitney 
          U test).

CR
MeOH

 ext. Berberine

***

BUS

0

50

100

150

200

250

300

T
im
e 
sp
en
t 
in
 b
la
ck
 c
o
m
p
ar
tm
en
t 
(s
ec
.)

***
***

***

***

***



 14

�

 CRMeOH ext

T
o
ta
l 
ch
an
g
es
 b
et
w
ee
n
 t
w
o
 c
o
m
p
ar
tm
en
ts
 (
co
u
n
ts
)

0

10

20

30

40

50

60

***
***

****

Control        BUS         0.1          0.5          0.1            0.5 (g/kg)

Fig 3. Effects of buspirone (BUS), methanol extract of 
          Coptis rhizome (CR

MeOH
 ext) and berberine on 

          the total changes between two compartments 
          in the Black & white test in mice. **P < 0.01, 
          ***P < 0.001 as compared with the control
          group (Oneway ANOVA following by Scheffe test).

Berberine

***



 15

�

�

Control          0.1           0.5            0.1            0.5  (g/kg)

F
ir
s
t 
ti
m
e
 e
n
tr
y
 (
s
e
c
.)

0

10

20

30

40

50

CR
MeOH

 ext. Berberine

***

***

**

*

Fig 4. Effects of methanol extract of Coptis rhizome (CR
MeOH

 ext.)

          and berberine after one-week administration on the first
          time entry from white to black in black & white test in
          mice. *P < 0.05, **P < 0.01, ***P < 0.001 as compared
          with the control group. (Kruskal-Wallis H following by
          Mann-Whitney U test).
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Fig 5. Effects of methanol extract of Coptis rhizome (CR
MeOH

 ext.)

          and berberine after one-week administration on the time
          spent in the white and black compartments in black & 
          white test in mice. ***P < 0.001 as compared with the 
          control group (Kruskal-Wallis H following by Mann-
          Whitney U test).
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Fig 6. Effects of methanol extract of Coptis rhizome (CR
MeOH

 ext.)

          and berberine after one week administration on the total
          changes between two compartments in black & white
          test. **P < 0.01, ***P < 0.001 as compared with the control
           group (One-way ANOVA following by Scheffe test).



 18

�

Control        BUS         CR
MeOH

 ext.    CR
MeOH

 ext.  BER        BER

T
im
e 
sp
en
t 
(s
ec
.)
  
an
d
 e
n
tr
ie
s 
in
 o
p
en
 a
rm

s

0

10

20

30

40

50

60

70

80

90

Time spent

Entries

*
*
*

*
*

*
*

*
*
*

*
*
*

*
*

*
*
*

*
*
*

*
*
*

*
*
*

Fig 7. Effects of buspirone (BUS, 2 mg/kg), methanol extract of 
          Coptis rhizome (CRMeOH ext.) and berberine (BER) on 
          the time spent and entries in open arms during 5 mins in 
          mice. **P < 0.01, ***P < 0.001 as compared with the 
          control group, respectively (One-way ANOVA following 
          by Scheffe test).
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Fig 8. Effects of buspirone (BUS, 2 mg/kg), methanol extract of 
          Coptis rhizome (CRMeOH ext.) and berberine (BER) 
          after one-week administration on the time spent and 
          entries in open arms during 5 mins in mice. **P < 0.01, 
          ***P < 0.001 as compared with the control group, 
          respectively (One-way ANOVA following by Scheffe test).
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Fig 9. Effect of methanol extract of Coptis rhizome (CR
MeOH

 ext.)

          and berberine (BER) on the hexobarbital-induced hypnosis
          in mice. **P < 0.01, ***P < 0.001 as compared with the 
          control group. (One-way ANOVA following by Scheffe test).
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Fig 10. Effect of methanol extract of Coptis rhizome (CR
MeOH

 ext)

            and berberine after one-week administration on the 
            hexobarbital-induced hypnosis in mice. ***P < 0.001,
            as compared with the control group. (One-way ANOVA
            followed by Scheffe test).
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Fig 11. Effect of methanol extract of Coptis rhizome (CR
MeOH

 ext.)

            and berberine (BER) after acute or one-week administration 
            on the locomotor activity in rats. **P < 0.01, ***P < 0.001 
            as compared with the control group, respectively. (One-way 
            ANOVA following by Scheffe test).
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Fig 12. Effects of berberine (BER, 0.5 g/kg) on the changes of 

            apomorphine (APO, 3 mg/kg)-, α-methyl-p-tyrosine 
            (AMT, 100 mg/kg)-, and l-dopa plus benserazide (LD+BEZ)-
            induced locomotor activities. ***P < 0.001 as compared with
            the APO and AMT group, respectively. (One-way ANOVA 
            following by Scheffe test).
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Fig 13.Effects of berberine (BER, 0.5 g/kg) on the changes of
           5-hydroxytryptophan (5-HTP, 50 mg/kg)- and p-chloro-
           phenylalanine (PCPA, 200 mg/kg)-induced locomotor
           activities in rats. ***P < 0.001 as compared with
           5-HTP and PCPA group, respectively. (Oneway ANOVA
           following by Scheffe test).
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Cerebral Cotrex Brain stem

Fig 14. Effect of BERBERINE (0.1, 0.5 g/kg) on the monoamines' 
            levels in the cortex and brain stem of rats. **P < 0.01, 
            ***P < 0.001as compared with the control group, 
            respectively. (unpaired Student's t-test).
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