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Influence of 8-alkyl-berberine on ethology and neurotransmitter in brain tissue
of anxiety model mice
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Abstract: Objective To investigate the anti-anxiety effect of 8-alkyl-berberine in anxiety model mice and explore the mechanism. Methods
The anti-anxiety effect of 8-alkyl-berberine was evaluated with light-dark box test and elevated plus-maze (EPM). The contents of
norepinephrine (NE), dopamine (DA), and S-hydroxytryptamine (5-HT) in brain tissue were detected by high performance liquid
chromatography-fluorescence detector (HPLC-FLD). Results The light-dark box test indicated that 8-butyl-, 8-octyl-, 8-dodecyl-, and
8-hexadecyl-berberine could obviously increase the time spent in light box (P < 0.05) compared with the control group. The number of
transitions in 8-octyl-berberine group was significantly increased (P < 0.05). The results of EPM showed that 8-octyl-berberine significantly
increased the percentage of the times entering the open arms (OE%) and staying duration in the total period (OT%) (P < 0.05). There was
variation observed in the concentration of monoamine neurotransmitters of 8-octyl-berberine. Conclusion 8-Alkyl-berberine has a certain
anxiolytic effect. The mechanism may be related to the regulation of the contents of NE, DA and 5-HT in the brain tissues.

Key words: 8-alkyl-berberine; berberine; light-dark box; elevated plus-maze; monoamine neurotransmitters; anti-anxiety

%N B E B Y & Coptis chinensis
Franeh. — it #i% Coptis deltoidea C. Y. Cheng et
Hsiao M 233 Coptis teeta Wall. [FT-Hpi 2, BA7
THEAEE . VKRR D R AR T,
LI ZEAFT R LA PO M,
HT07 O ABIE DAL DA TR o

eim BEA: 2013-11-12

SO R ENE RSO NS RAT IO L PR P
B MG BROUEE. PUOEERE . Pk, R
S5 U LA S 2 B AR Y, R A L i
PRI, AR NEERR A= R AR, 24
ANBEARGFHOAAE, TR BE R I INBERR ) i P, DAY
5if FL AR MR FH B AT AW B R R S

E2EWH: PHGT - RS RITE (2011BAII3B02-1); PR KA VERE S (S2201302); 2013 SEH KT “H 4 Mt LFEECARA
AR FRVER: B L AU S (20130182110023); VU KRG 1ERES: (S2201401); HRIT AR E fUHH (KIZH14203)

EEEN: B G (1987—), Z&, WLBIFAE, W RR Wi o B alifh L 25 PG . E-mail: 616409406@qq.com

FBIEMEE AW, WL ARSI, NSRRI TR R o B Ak AR e . 25 B RERA 9. Tel: 13808310978 E-mail: xuegangli@swu.edu.cn



© 2954

¢ 3% Chinese Traditional and Herbal Drugs 35 45 % 2% 20 #§ 2014410 A

ANEEGRAT A PAE 8 A e FEHUARS Bl A ki 1) 3
K, SEEGR ML T A MBS sh e, A e R
AR S S, B T 98 K SR i, 42
INHE K RE 5/ NEERAT AR I TR R i, A BT
SO R 8-Je Bk /NEEDR IR Bt B v VA FHAE ST
WILIR 8 A pE IR/ NEEB AT R X, H 8-
e/ NEET K0 R B ) X BRI ST W E R L
KA b 8 A bE A/ INEE A N BE BB AT P i, HL
8- KL /NBER L /N BE R H /T AR A o AH/NBER
PR B AE T TR WoCkiiE . Rk, A
SRR 8-t INERE IR 1) P £ RS AT A LML AT
THILWE
1
1.1 488

PM—200 =28+ 1K H OB 2 RN A7 IR 51
fEaw]D; B CHED; JA2003B 7R F (-
WERG 2 B TR PR AT D)5 F6/10—6G 41 5] K 4%
IR i ANIHIE AR A D TG16—WS &L
B OHL IR O LA A PR A R D
Auanti J—301 A R E 0L (GEE DU 2 2R
A 7)) LC—6AD i ORI CH A A ) s
MDF—US53V BEHMGIRA (=R S+,
1.2 @5

ANBERS, TR DL 97%) 8- 1 HE/NBERR ik
I 91%) 8-CLIE/NEERR (it /04 93%) . 8-
FE/NBERE ORI 5T 95% ) 8--F bk /NEERE, (5
HOTH94% ) 8-T Nk NEERR, (i 734 95% ),
PURE R A 254 Bed it Hupael (ks 20120601),
ferpgpl e AR vl 22 ElRE (NE, ik
51001423402). Z U (DA, #t'5 101171997).
5-F i (5-HT, fib'S 1001344074), F:[F Sigma
NF LR (ERbaD . R (fakal), HAbik
el T
1.3 ¥

MEME SPE 28 EWI/NEL, AT 20~28 g, A
R —F R KSR, ARUES SCXK
(1> 2011-08.

2 HE
2.1 @S ERAE

SERG /N RUWEEfEIE N TE 3 d, HHIRE.
Wok. JERATHSS 12 /12 h (7:00~19:00), i
(25+1) C, WJEF (55100 %, fRFFeHr. BEHL
-8 8 dl, AL 10 K, A Rln Al Hph e

PEXTIAL . /NEEDRAL . 8- T/ NEEGRAL. 8-CL AL/ NEE
B 8- VI /NBERRAL . 8-t bl /NEERRAL . 8-1
INEERNEEIRAE . A ig 402, PGPS PR
3 mg/kg, /NEERRALLE 2iA)EA 75 mg/kg (AR H]
B, SRTAPILLLS 2 /N = I L 2
—, BP 15 mg/ke; BEH 1K, L4525 6d. 557 K,
252430 min J5, BATATNFNNK, A 3T
1 h JEAN DR S50 5, PR AR B AN — 35
em X 10 cm X 5 ecm ¥R EH, H ERST 5 min. I
RIS IR 8:30~16:30, S b s i
22 {TAEXR
22,1 /PEUHRERISER  BIIEAR 45 cem X 27 em X
27 em A HLIBEE BB, WA 1/3, WEBRE,
TSN EE s WA 2/3, SEGIEW, WIRTR RS
B — 7.5 emX 7.5 ecm IH, FAEKIH 15
N9 emX9 emX9 em [0, SZIG M K 45 2
[ “2.17 T, W /) BRI T A o, i
G, FOBUECSE 5 min Y/ BUAE AR A (R 5
e, AR RS IR E, AR I AR A SR AR IR
H U S AE WA A (45 B TR o A BLN RS2 J5
I AR AR, HEBR R LA S i i T /s Bt
222 PMREETFRELE LR SHRSY
A “2.17 35, WAERPR N BUE T EPM I P&,
SLE—IFE,  ERER T R B 2d % 5 min /)
BUCTE SR bR : OREATFEIRE (OB); @JFH
BEE] (OT); @AM IRE (CE); @
B (CT). i EiddRbramlit- 5 ©REATT
T R AR 1) S V80 (OE+CE); ®#EA T L
] LOE / (OE+CE) ]; @I i 8 I [l gl LOT /
(OT+CT) 1o A JU/NRIMARTEJ5 S A B S bR
FeAd,  DAG 2 i T S
2.3 /)NFRUANLE £ ERAA RN AN 5] SR AL SR A

Fen R S 45 S /N BT R BT Sk AR AE,
MIRAEPK ERIE AL, WA, &H. K
HZE T Ependet B0E Y, #% 111 MEHIIA
0.4 mol/L fRy SR, SIHMLAN I, SIKBT
4 CA B LHLALL 10 000 r/min i3 20 10 min,
BT VAR B A o
2.4 HEZB KRN E

R SRR R AR €5 3 -5 S R
75 (HPLC-FLD) g MiZHZR (1) 3 Pl 283 K
o (a4 (A3 FE 4 Hypersil ODS2 (250 mm X
4.6 mm, 5 pum); YN AHA HEE-0.1 mol/L ZJRAM (AN



¢ %% Chinese Traditional and Herbal Drugs

F4a45% F208 2014510 B ° 2955 -

% 0.1 mmol/L EDTA-Nay, | 4 A pHAE % 5.1)1 :
9; MAFUME 1.0 mL/min; HEAERE 40 pL/k; FEiR
25 °C; RHHEK 330 nm, R BEK 290 nm.
25 HuEALIE

SIS HAR K SPSS 17.0 ZE 40 Mk A ab 7,
LA X £5 2o, KA ZE T 2208, A%
PEAR AT ¢ K056
3 &
3.1 XN 5R ARG FE SR I RO 2 M

H2E 1 RT UL, /INBER A AT AR 4 5 e e B
PR R4 38 Ao0r A 38 0 T /N BUAE B AR Y BYE B))
BEJ) o E0TRAZ LU, M PG of B P n) B2 I 2
T/NRAE A N ISR EL (P<0.05); 8-FHk/NEE
BB A W 2 TR AR (P<
0.05) BH X HE A FIATT A=) 2E A BHAR P (1) 455 B B i)

AR BE TR (P<0.05), fiiEM4ALn
1 T AR A /N 2 22 S
32 WhRERTFEREXHREIZMN
2 v, SRR, KUl T
i B IS 1) EE A D330 N T v B L R A s . L
H PGP BH PR BT 827 3 /NBERR ) OT JF I8 i
B A) B A8 3 N TR OB L B o) B2 A S 35
B (P<<0.05). Hofth 520 145 T AR AR 0] B AT AH
LEAT B N
3.3 /)R ANZE SR 58 R 24 4205 R B9 #2 M
BN/ B A 2GR 2003 T NEL DA,
5-HT HIsgmi i 3. 25 R WoR, AT 4l 4
P[P P02 368 T B AT P B AR o b 7 f BH o) TR
Y. 8-EHL/NBERRALA 8-+ R/ NEERRALIY) NE
TKPHE R B2 3 PR AG (P<<0.05); 8-/ NEERH;

F1 PNEREERELTEYINRAREIT AN (x+5,n=10)
Table 1 Effect of berberine and its derivatives on light-dark box behavior of mice in each group (x+s,n=10)

417 A / (mgkg ") YA TR RHAR 1S B INTTR) /s
Xof 1 44333+ 8.686 9.000+2.978 85.333+11.161
i PGP 3 69.833410.710" 15.8334+3.628 143.000+£13.551"
/NGB 75 59.001+11.832 12.200£1.960 102.200+10.970
8- 1 /N EER] 15 43.173+ 9.543 9.343+2.471 106.831£10.262
8- LIk /NEER 15 56.3324 7.520 10.668+3.132 127.833£13.609"
8- L /NEED 15 60.667+ 8.328 16.1674+3.016° 139.832+£12.554"
8-+ T NEE G 15 56.000% 5.027 9.667+2.525 134.500+11.614"
R WA AN 3 15 57.667+ 9.919 7.83343.027 130.674+ 9.933"
Xt P<0.05, TR
"P < 0.05 vs control group, same as below
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Table 2 Effect of berberine and its derivatives on EPM

behavior of mice in each group (; +s,n=10)
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X i — 33.46+2.94 34.64+1.74
Hh PGP 3 58.00£7.90" 51.98+7.69
NEEK 75 39.6144.97 3828+4.93
8- T R /NEED 15 40.04+7.47 36.5414.39
8- LI/ NEER 15 42.31+6.43 38.77+1.78
8- KL /NEED 15 50.20%5.17" 53.17£2.09
8- i NI 15 45.81+6.03 43.54+421
R WAV e N 15 4546+4.52 4042+7.15

0.05); Hb v P BH X5 HE AT AT 8- Sk /N BE ek 411 (1)
5-HT 7K-PR00 AL PRI A ] W (P<<0.05); 3
by - ZE0 1 22 328 I ) AR A U IS B 2 5 )
4 it

[T e b = O E T R M R 978 0 e S VA
M) Z Bz —, WM ERHUE R A
ARG A RATREAL, & LLITE RS N IR R
P e ek 2 AR (1 R R ARk 2 ) T B O JE
DBERARA N R IEIRES o SEIOFRAR A E AT
YR AR RN R i B ) B A, BB N S R R
FREEARDG, DAk R mah ) £ 8ok . FEIE3h )
(1) 3 N T 20 5 L A8 R R s 8 ) 1) L g 1) S B
%, B PR LW T NS0 TSV R R AL



* 2956 ¢

¢ 3% Chinese Traditional and Herbal Drugs 35 45 % 2% 20 #§ 2014410 A

®3 NEBERETEY R BRRLEMZIEFRAYF

200 (x+s,n=10)

Table 3 Effect of berberine and its derivatives on monoamine neurotransmitters of mice in each group (x+s ,n=10)

20 5 FIE / (mgkg ") NE / (ng'g ™) DA/ (ngg ") 5-HT / (ng'g ")
payist — 88.728 +8.425 93.879+6.800 13.473+3.358
Hh PG P 3 65.504+2.771" 88.906+2.976 8.20140.584"
INBEDH, 75 75.436+8.865 78.480+6.446" 11.211+0.388
8- T HE/NEEDR 15 84.297+2.313 90.893 +3.846 11.912+1.930
8- LLAE/NEEDR 15 79.029+8.377 89.762+2.907 10.20140.682
8- HL/NBEDR 15 61.867+2.459" 78.413+2.333" 8.17940.704"
8- b/ N EEDR 15 64.509+5.118" 83.287+6.914 9.873+2.365
8-/ it/ NEE 15 69.752+3.692 88.662+0.335 10.531+2.248
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