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� AUC(0→∞)(92.522±53.784)mg � L-1

� h-1
� Tmax 2 h�

Cmax(1.360±0.042)mg�L-1
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Pharmacokinetic Study on Berberine in the Extract of Rhizoma Coptidis-Radix Aucklandiae Drug-pair 
in Rats 
 
WAN Linlin1, ZHANG Zhenqiu1*, LIU Wenjun2, LIU Zehua3(1.Liaoning University of Traditional Chinese Medicine�

Dalian 116600�China; 2.Shenyang Shenlong Drug Industry Co.,Ltd.�Shenyang 110168, China; 3. Shenyang Shengyuan Drug 

Industry Co.,Ltd.�Shenyang 110043, China) 

 
ABSTRACT: OBJECTIVE  The pharmacokinetic parameters of berberine in rat plasma were studied after oral administration 
to the monomer of drug-pair of Rhizoma Coptidis-Radix Aucklandiae and explored the pharmacokinetics effect on berberine in 
rat plasma after oral administration to drug-pair. METHODS  The HPLC method was used to determine the quantity of 
berberine in rat plasma. The Diamonsil C18(150 mm×4.6 mm�5 µm)column was used, the mobile phase consisted of acetonitrile 
and water (42�58), including 0.34 g Potassium dihydrogen phosphate and 0.17 g Sodium dodecyl sulfate per 100 mL, the flow 
rate was 1.0 mL�min-1, the UV detector was operated at 349 nm and the column temperature was controlled at 35 . � RESULTS  

Pharmacokinetic parameters of the extract of drug-pair: MRT(0-24)(12.470±1.538)h�MRT(0→∞) (29.711±7.176)h�AUC(0→24) 

(17.797±7.956) mg�L-1
�h-1
�AUC(0→∞)(92.522±53.784) mg�L-1

�h-1
�Tmax 2 h�Cmax(1.360±0.042) mg�L-1. CONCLUSION  

Drug-pair of Rhizoma Coptidis-Radix Aucklandiae is one-compartment model. 
KEY WORDS: Rhizoma Coptidis; Radix Aucklandiae; berberine; pharmacokinetics 
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� !"#$%&��LC-10ATvp '#(�

SPD-10Avp)*+,�(-.� /0)�TGL-16G

12�3(4567��8)�XW-80A9:;��
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2.1  %&>?[1] 

%&@�Diamonsil C18(150 mm×4.6 mm�5 

µm)AB�$�CD-E(42�58)�F 100 mLG 0.34 

gHIJKL�0.17 gMJNOPIQABR�1.0 

mL�min-1
A+,ST�345 nmA@U�35 �� 

2.2  V#WXY 

2.2.1  ZI[\]^_`abV#  cdefZ

I[\]gh�
ZI -ij (1�100)VkYl

2.112 µg�mL-1
Wmn#�opcdhfmn#g

h�
ZI-ij(1�100)qrlstu 0.066�

0.132�0.264�0.528�1.056�2.112 µg�mL-1
WZI

[\]^_`abV#�v 4 �wx�yz� 

2.2.2  {|V#  cdef}W~gh�
ijV

kXYl 0.098 4 mg�mL-1
W{|V#�v 4 �w 

x�yz� 

2.3  ���b�ZI[\]o���W�� 

2.3.1  ���bW��  f���b 200 µL�v

5.0 mL 2������{|V# 50 µL��� 1 

mol�L-1
HIJKL 100 µL�ij 2.0 mL�9: 2 

min�2� 5 min(10 000 r�min-1)�f4�#�45 �

��B����
 50 µLijVk�9: 2 min�

2� 5 min(10 000 r�min-1)�f 20 µL��� 

2.3.2  �����  ������������`

abV#�{|V#�������b�{|V#

W%&��� 1��� ¡�ZI[\]¢{|�

%&£o2¤¥�¦§{¨��©W�ª�
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Fig 1  HPLC chromatograms of berberine and strychnine (internal standard) in rat plasma 
A-blank plasma�B-blank plasma spiked with internal standard-strychnine and berberine�C-plasma sample 2 h after ig drug-pair extracts to a rat�

1-berberine�2-strychnine 

2.3.3  «�¬­  f������ 200 µL�®¯

��^_`abV# 20 µL�XYl$°±���

�²�stu 0.006 6�0.013 2�0.026 4�0.052 8�

0.105 6�0.211 2 µg�mL-1
�³“2.3.1”´�µ¶��

·,¸�¹º|»¼«�½���ZI[\]Ws

t(X)u¾¿|�ZI[\]£ÀÁ¢{|£ÀÁ

WÂÃ(Y)uÄ¿|�
�Å(1�C-2)Æ[JÇ�[2]

�·ÈÉÊË�ÌÍÎ«ÈÉ�Ïu Y=7.474 6 X

Ð0.191 25�rÑ0.994 8� ¡���ZI[\]Ò

0.006 6Ó0.211 2 µg�mL-1
{«�Ô^¤¥�¸hÕ

u 0.002 µg�mL-1
� 

2.3.4  ZI[\]ÖfÈ×Ø  f������

200 µL���³“2.2.3”´���YnGZI[\]

opu 0.006 6�0.026 4�0.211 2 µg�mL-1 W`a

b���FÙst�· 6�.o��³“2.3.1”´�

µ¶�Úf���� 200 µL���{|V# 50 µL�

�� 1 mol�L-1
HIJKL 100 µL�ij 2.0 mL�

9: 2 min�2� 5 min(10 000 r�min-1)�f4�#�

op��$ÛstW`abV# 20 µL(ÜstÝ·

µ¶ 3Þ�b)�45 ���B����
 50 µLij

Vk�9: 2 min�2� 5 min(10 000 r�min-1)�op

f 20 µL�· HPLC o��ßÍ$Û£ÀÁÃ(,

¸WÝàÃ)�½FÙástâá����Í£À

ÁÂÃ�ÊËÖfÈ×Ø�ã,¸�ä���!s

tWZI[å]WÝàÖfÈ×Øopu 93.4%�

96.2%�90.3%� 
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2.3.5  {|�ÖfÈ×Ø  f������200 µL 

6æ�³“2.3.1”´�µ¶�Úf���� 200 µL�

�� 1 mol�L-1
HIJKL 100 µL�ij 2.0 mL�

9: 2 min�2� 5 min(10 000 r�min-1)�f4�#�

��{|V# 50 µL(ÜstÝ·µ¶ 3Þ�b)�45 

���B����
 50 µLijVk�9: 2 min�

2� 5 min(10 000 r�min-1)�opf 20 µL�·HPLC 

o��ßÍ$Û£ÀÁÃ(,¸WÝàÃ)�½âá

����Í£ÀÁÂÃ�ÊËÖfÈ×Ø�ã,¸�

}W~WÝàÖfÈ×Øu 97.7%� 

2.3.6  -{cdt  opf18æ200 µLW�����

ou 3ç���ZI[\]`abV# 20 µL�Xl

stopu 0.006 6�0.026 4�0.211 2 µg�mL-1
W��

�b�±èÙ-{³é2.3.1ê´��·µ¶�,¸�

ëìZI[\]£ÀÁ�ÊË-{cdtí»ît�

ä���!stW-{cdtopu 5.7%�2.1%�

0.36%�»îtopu 103.8%�101.1%�100.3%� 

2.3.7  -ïcdt  ± 1�2�3 dopfèÙð��

W���� 200 µL���ZI[\]`abV# 20 

µL�Xlstopu 0.006 6�0.026 4�0.211 2 µg�mL-1

W���b�Fñ³é2.3.1ê´�µ¶�,¸�ë

ìZI[\]£ÀÁ�ÊË-ïcdtí»ît�

ä���!stW-ïcdtopu 4.8%�3.0%�

0.40%�»îtopu 103.2%�100.0%�100.3%� 

2.3.8  ò¸�  ó-{cdt´�W�bÒôU

(20 )� >?�õv 24 h�óõv 24 hW�b¢ö�

��º÷��Wøù�·o�Âú�Íû�b��

� 24 hWò¸��ã,¸�ä���!stW RSD%

opu 4.8%�2.8%�0.34%� 

2.4  ZI[\]Ò���{W²��üý 

2.4.1  þ�-��²`(5�1)Öf�WYn  ³ 5�1


hÂ�efþ�²����²��� 6�h 80%

CjV#�ÈBÖf 1 ¯�Öf 3 h�����#

vE�	s
��
����n
� 

2.4.2  �.��¢��  opf������Ü 3

ð������ 24 h����E�f���� 0.5 mL

��op±�²� 0.25�0.5�0.75�1�2�3�4�

6�8�12�24 h��Ü��������f� 0.5 mL�

v± !"#$W2����2� 5 min(10 000 

r�min-1)�cd%f���b 200 µL�{|V# 50 

µL��“�� 1 mol�L-1
HIJKL 100 µL &�³

é2.3.1ê´���µ¶��·o�� 

2.4.3  �²st-�ï¼«�²��'ø[3]  ²�

�ïøùã�(²��)ø�²��*+,)-

YW²�¢.Ê(Drug And Statistics)/e DAS.Ê

0?�·²��1�ÊË�ßÍ$ÔW²2'ø�

.��¹ºW��üý3þ����²`X4ãC

jÖf�������Ò���{þ��5"loZ

I[\]W²���Ýà²�¼«�� 2�.Ê6'

ø���  1� 
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Fig 2  Mean plasma concentration-time curve of berberine 
hydrochloride after ig. the extract of drug-pair to rats 

� 1  ���
�� DAS 2.0������� 

Tab 1  The statistical spacing parameters of berberine in rats 
plasma calculated by DAS 2.0 

����� ��  

AUC0-24/mg�L-1
�h-1 1.409±0.559 

AUC0-∞/ mg�L-1
�h-1 2.936±1.350 

AUMC0-24 17.797±7.956 

AUMC0-∞ 92.522±53.784 

MRT0-24/h 12.470±1.538 

MRT0-∞/h 29.711±7.176 

VRT0-24/h
2 74.876±18.662 

VRT0-∞/h2 664.087±572.457 

MAT/h 24.859±13.031 

Tmax/h 2.000±0.000 

Cmax/mg�L-1 1.360±0.042 
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The Targeted Properties of Dexamethasone Acetate Solid Lipid Nanoparticles in Mice 
 
JIAN Yanlin1, ZOU Guofang1, HUANG Yuan2*(1.Shenzhen Second People Hospital,Shenzhen 518035,China;2.West 

China School of Pharmacy,Sichuan Uiversity,Chengdu 610041,China) 
 

ABSTRACT: OBJECTIVE  To study the targeted properties of dexamethasone acetate solid lipid nanoparticles in mice. 
METHODS  A high performance liquid chromatographic (HPLC) assay for the determination of dexamethasone acetate in 
various tissues of mouse was employed in this study. Targeting properties were evaluated by comparing dexamethasone acetate 
content, percentage of dexamethasone acetate in various organs at different time, and pharmacokinetics parameters after 
administration of dexamethasone acetate solid lipid nanoparticles with those after administration of active compound. RESULTS  
Dexamethasone acetate content, percentage of dexamethasone acetate in lung were higher for the dexamethasone acetate - SLN 
group than that for the dexamethasone acetate - propylene glycol solution group. The difference of AUC between the two groups 
is 16 times. CONCLUTION  Dexamethasone acetate solid lipid nanoparticles have targeting properties for lung in mice. 
KEY WORDS: dexamethasone acetate; pharmacokinetics; tissue distribution; lung-targeting 
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