£ 222 ¢ #2423} Acta Pharmaceutica Sinica 2017, 52 (2): 222 —228

CHR A -
BEEAPRIXCEYRINMEERE FAXRED
2407 BDNF HI1E R HI AR

ol AN B, &L & B maE
goAHE !, MK, ELES, BeR "

(1. MRHBEZ RS, L7508 2 B WAk i FE B R B oG, Hr 2 5 = Ak -5 77 770 G138 2549 Tl 5

TG TR RSO, EFRPELGER)D A REIEARFE S AE, L5 MR 210023; 2. EEH

EZ R, FBERGAMF 5MERF R OB L&A F 05, B0, T Fa 210023;
3. WL DR 25 A IR A H, 1195 23 225500)

WE: WA NP ERE T, S50 ERIK %8 7 5 %% [dbelmoschus manihot (L.) Medic.] T AL,
CRIEH B PUAR G . AR B AL TP B Al 3 £ ERE R A, R RE T 5 Bk & HUINAT
TEPE X ILAERMLS] . SRA D101 KALWRERE. SREEAZHE R SephadexLH-20 % #FHZE pi 4 HEAT 70 B8 540k, &
UHPLC 5 NMR SHAREE, B3 8 MR NEY), AMEER-3-0-4-D-HPEE (1), MK F-8-0-4-D-HIHi R
(2, G-8-G)~ K FE-3"-0-4-D-F T (3)- Mt R-3-HibEH (4, Q-3-G). ML E (5,1QT). &«MkiF (6, HY).
WA EEER (7) it & (8, QT)o RAI/NRABIEB LAY 2. 4. 5. 6 F18 (15, 30, 60 mgkg )24 h Ja, MW
EJESLIG (tail suspension test, TST) F5RIAJFIK L4 (forced swimming test, FST), JFKH] Western blot 57 A%l
NG S H U R 5 R 7 (BDNF). BR &R 24 B (TrkB) BRI EAZ AN F 2 (p-eEF2)
KIRIE. SRRV, /LAY 2 A 4 RElE B 246055 /N RAE FST 1 TST H HIAShi [a], 52538 i BDNF 1 TrkB #
FIE, Wb p-eEF2 (IFRIE. WL, 1b&4 2 A1 4 W] L3 BDNF 283K 1M & 34 T Iasis o4

KRR MEERL, AKZER; DUIAS; EERAED; WIS E RN T, BREIR A B

hE 525 R963 XHEARIRES: A XEHS: 0513-4870 (2017) 02-0222-07

Antidepressant activity of flavonoid ethanol extract of Abelmoschus
manihot corolla with BDNF up-regulation in the hippocampus

CAI Hong-die', TAO Wei-wei" *, SU Shu-lan'", GUO Sheng', ZHU Yue',
GUO Jian-ming', QIAN Da-wei', CONG Xu-dong’, TANG Ren-mao’, DUAN Jin-ao""

(1. Jiangsu Collaborative Innovation Center of Chinese Medicinal Resources Industrialization, and National and Local
Collaborative Engineering Center of Chinese Medicinal Resources Industrialization and Formulae Innovative Medicine,
Nanjing University of Chinese Medicine, Nanjing 210023, China; 2. Center for Translational Systems Biology and
Neuroscience, Laboratory of Integrative Biomedicine of Brain Diseases, School of Basic Biomedical Science, Nanjing
University of Chinese Medicine, Nanjing 210023, China; 3. SZYY Group Pharmaceutical Limited, Jiangyan 225500, China )

Abstract: Abelmoschus manihot (L.) Medic., a folk herbal medicine in China, is a flowering plant belonging

Weks H3#A: 2016-08-03; & [F1 H #A: 2016-09-19.
BEWH: ERARRIFEETIIE (81473408); YLIWE 7 AIm B AR A E st i =4 I H (BM2010578); YLIME 2% MAFA 11 Mg A
(ysxk-2014); 2013 SEEFKEE M “HHLMTB AL HHRITIH (NCET-13-0873); LI “333 B2 IR AA IR TR W H (BRA2015391).
*J@ E # Tel / Fax: 86-25-85811917, E-mail: sushulan1974@163.com;
Tel / Fax: 86-25-85811291, E-mail: dja@njucm.edu.cn

DOI: 10.16438/j.0513-4870.2016-0764



BROTMRAE: SR FEAE b B SR AL & D BT AR 1 S e bR K R i S 2H 21 BDNF FIE FRBL B 52 - 223 -

to Abelmoschus L. genus and Malvaceae family, which has been reported with an antidepressant activity. The
study was designed to isolate flavonoids from Abelmoschus manihot corolla and explore the action mechanism
of antidepressant activities. The flavonoids were isolated and purified by D101 macroporous resin column,
polyamide column and Sephadex LH-20 sequentially and identified as myricetin-3- O-f-D-glucoside (1),
gossypetin-8-O0-f-D-glucuronide (2, G-8-G), gossypetin-3'-O-f-D-glucoside (3), quercetin-3'-glucoside (4, Q-3-G),
isoquercitrin (5, IQT), hyperoside (6, HY), myricetin (7), quercetin (8, QT). Compounds 2, 4, 5, 6 and 8
(15, 30 and 60 mg-kg ') were orally administered to mice and the reaction was observed in tail suspension
test (TST) and forced swimming test (FST).
expressions of brain-derived neurotrophic factor (BDNF), tyrosine receptor kinase B (TrkB) and phosphorylation
The results revealed that only Q-3-G and G-8-G (15, 30, 60 mg ‘kg')

significantly reduced the immobility time in FST and TST. Furthermore, Q-3-G and G-8-G remarkably in-

Western blot analysis was used in determination of the protein

eukaryotic elongation factor 2 (p-eEF2).

creased the expression of BDNF and TrkB, and decreased the expression of p-eEF2. These results suggest that
Q-3-G and G-8-G had an obvious antidepressant activity via up-regulation of BDNF expression. The
new observation will provide a new direction in the development of antidepressant in the treatment of major de-
pressive disorder (MDD).
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Table1 'HNMR data (6/ppm) for 1-4 measured in DMSO-ds. J in Hz
Position Compound 1 Compound 2 Compound 3 Compound 4
myricetin-3-0-f-D-glucoside gossypetin-8- O-f-D-glucuronide  gossypetin-3'-O-4-D-glucoside quercetin-3'-glucoside
H-6 6.20, d, 2.1 6.26, s 6.26, s 6.20,d, 2.0
H-8 6.40,d, 2.0 6.50,d,2.0
H-2' 7.20,s 7.96,d,2.2 8.08,d, 1.4 7.96,d, 2.1
H-5' 6.86, d, 8.5 7.00, d, 8.6 6.98, d, 8.6
H-6' 721, s 7.67,dd, 8.5,2.2 7.92, dd, 8.6, 1.6 7.85,dd, 8.6, 2.1
G-1' 5.47,d,7.7 474,d,7.8 4.84,d,7.2 4.79,d,7.3
OH-3 9.36, s 9.43,s 9.49, s
OH-5 12.65, s 12.40, s 1191, s 12.47, s
OH-7 10.95, s 10.90, s 10.42, s 10.79, s
OH-8 8.63, s
OH-3' 9.46, s 9.36, s
OH-4' 9.19, s 9.36, s 9.38, s 9.36, s
OH-5' 941, s
Table 2 °C NMR data (6/ppm) for 1-4 measured in DMSO-d
Position Compound 1 Compound 2 Compound 3 Compound 4
myricetin-3-0-$-D-glucoside gossypetin-8-O-f-D-glucuronide gossypetin-3'-O-f-D-glucoside quercetin-3'-glucoside
2 148.9 148.0 145.6 146.7
3 134.2 136.0 136.2 136.4
4 177.8 176.2 176.6 176.4
5 161.7 156.9 152.9 161.1
6 99.1 98.8 98.5 98.7
7 164.6 157.0 153.6 164.4
8 93.8 125.6 124.9 94.1
9 156.7 148.7 149.2 156.6
10 104.4 106.9 103.2 103.5
1 120.5 122.3 122.9 124.0
2' 108.9 116.2 116.3 116.3
3 145.8 116.2 116.2 145.7
4' 137.1 145.5 145.5 149.2
5! 145.3 116.2 116.4 116.4
6' 108.9 120.9 123.9 122.7
G-1 101.3 103.3 102.4 102.9
G-2 74.4 74.4 73.7 73.7
G-3 71.0 75.9 76.5 76.4
G-4 70.4 72.0 69.7 70.0
G-5 78.1 76.6 77.3 71.7
G-6 61.5 171.0 60.7 61.0
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Figure 1 Chemical structures of compounds 1-8. gu: Glu-
curonide; glu: Glucose; gal: Galactose
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Figure 2 Effects of ketamine (10 mg-kg™"), G-8-G and Q-3-G
(15, 30, 60 mg-kg ") on the TST (A) and FST (B) carried out at
24 h after administration. Immobility time was measured for the
last 4 min during the 6 min testing time. G-8-G: Gossypetin-8-
O-f-D-glucuronide; Q-3-G: Quercetin-3'- O-f#-D-glucoside; TST:
Tail suspension test; FST: Forced swimming test. n=8, X +s.
"P<0.01, ""P<0.001 vs control group
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Figure 3 Brain-derived neurotrophic factor (BDNF) protein
expression determined by Western blot at 24 h after an independent
administration of ketamine (10 mg-kg "), G-8-G (30 mg-kg ")
and Q-3-G (30 mg'kg ™). n=8, ¥+s. ~P<0.01, P<0.001
vs control group
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Figure 4 Tyrosine receptor kinase B (TrkB) protein expression
determined by Western blot at 24 h after an independent admini-
stration of ketamine (10 mg-kg™'), G-8-G (30 mg-kg') and

Q-3-G (30 mgkg™!). n=8, ¥+s. "P<0.01, ""P<0.001 vs
control group
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Figure 5  Phosphorylation eukaryotic elongation factor 2
(p-eEF2) protein expression determined by Western blot at 24 h
after an independent administration of ketamine (10 mg -kg ),
G-8-G (30 mg'kg™") and Q-3-G (30 mgkg'). n=8, T+s.
"P<0.01 vs control group
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