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Sappanone A rapidly reverses chronic stress-induced depression-like behaviors in mice
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Abstract : Objective To investigate the potential antidepressant-like effects of sappanone A (SA, a compound isolated from the heartwood of
Caesalpinia sappan). Methods Forced swim test (FST), tail suspension test (TST) and novelty suppressed feeding test (NSFT) were used to determine
the antidepressant-like action of SA in mice. This action of SA was further confirmed in mouse chronic mild stress and-ehronic social defeat stress models.
On the other hand, by using a tryptophan hydroxylase inhibitor, the role of 5-HT system in mediating the antidepressant-like effects of SA in mice was
studied. Results SA displayed acute antidepressant-like effects in mouse FST and TST. More importantly, uhlike classical antidepressant, SA treatment
for 3 days was sufficient to exert antidepressant-like effects in mouse NSFT and to reverse depression*related behaviors of mice subjected to chronic stress.
Finally, 5-HT system was found to be devoid of contribution to SA’ s antidepressant-like-effects in mice. Conclusion SA can induce faster-acting

antidepressant-like response in mice.
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Fig. 1
tail suspension test (TST).
time of mice in FST. n=llmice/group. *p<0. 05. *p<0.01.
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Acute sappanone A (SA) treatment produces antidepressant—like effects in the mouse forced swim test (FST) and
(A) 10, 20 or 40 mg/kg SA injected intraperitoneally (i.p.) 30 min prior to FST reduced immobile
(B) Acute SA treatment dose—dependently reduced immobile time of mice

in TST. An injection of SA (20 or 40 mg/kg, i.p.) led to decreased immobility of mice in TST at 30 min post—injection. n=12

mice/group. NS, not significant. "p<0.01.

(C-D) In open field test, acute administration of SA (10, 20 or 40mg/kg, i.p.) had

no effects on the locomotion (C) but could diminish the anxiety behaviors of mice in a dose-dependent manner (D). n=8mice/

group. ‘p<0.05. All data are expressed as means & SEM.
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Fig. 2 SA treatment for 3 days is sufficient to exhibit
antidepressant-like effects in the novelty suppressed feeding
test (NSFT).

mice were administered vehicle, SA (20mg/kg per day, i.p.) or

(A) Designs of the experiment. Specifically,

clomipramine (a classical antidepressant, 10mg/kg per day,
i.p.) for 1, 2 or 3 days. 24h after the last drug treatment,
they were submitted to the NSFT. (B) The effects of different
SA dosing regimens on the latency to feed in mice in the NSFT.
3 days of SA treatment was capable to decrease the latency to
feed in mice, whereas 1 or 2 days of SA treatment did not.
It was noteworthy that either 1, 2 or 3 days of clomipramine
treatment failed to change the latency to feed in mice.

n=8mice/group. NS, not significant. "p<0.01. (C) SA treatment
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for 3 days had no effect on the appetite of mice which had
undergone NSFT. n=8mice/group. All data are means =+ SEM.
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main effect of treatment F, ,=27.311, p<0.001; Fig. 3C) . 7E57
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Fig. 3
chronie “mild\ \stress (CMS)-triggered depression—
(A) Designs of the

gxperiments used to evaluate the effects of SA

SA\ treatment for 3 days rescues

Forced swim test

likebehaviors in mice.

on depressive symptoms of CMS—exposed mice.
Specifically, mice which had been subjected to
CMS and subsequent sucrose preference test were
administered vehicle or SA (20mg/kg per day,
i.p.) for 3 days. The impacts of SA on CMS-caused
depression—like behaviors were assessed by sucrose
(B-C) SA corrected CMS-

induced depression-related phenotype of mice

preference test and FST.
after 3 days of treatment, as evidenced by the
improved sucrose preference (B) and the reduced
FST immobility (C) in stressed mice receiving
SA for 3 days. Notably,
upon the sucrose preference of unstressed mice
®),
the FST immobile time in these mice (C). n=8mice/
(D) Schematic

of experimental protocols adopted to compare the

while having no effects
SA treatment for 3 days markedly decreased
group. NS, not significant. "p<0.0l.

effects of SA with those of clomipramine. (E-
SA displayed
faster-onset antidepressant-like effects. 3days
of treatment with SA (20mg/kg per day, i.p.) but
i.p.) had the
effects to mitigate sucrose preference (E) and
shorten the FST immobile time (F)
mice. n=Tmice/group. NS, not significant. “p<0.01.
All data are means & SEM.
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F) In comparison with clomipramine,

not clomipramine (10mg/kg per day,

in stressed



In=ZFEE=E 2018 445 46 HE

5 ] 2018, Vol. 46, No. 5

AR A, RATRILTRAN A L4525 3 R (20 mg/kg per day,
i.p. ) FAE CSDS A4S AL /1N B BT 2 30 L 0K W 7K A 5 Bk O B B R A
T RTAT NI B W (social interaction test:
measures ANOVA, treatmentXtargetXtest time interaction
F, §=2.612, p=0.041; main effect of treatment F, ¢=3.752,
p=0.008; Fig. 4B; sucrose preference test: repeated—measures
ANOVA, treatmentXtest time interaction F, ,=17.318, p<0.001;
main effect of treatment F, ,=36.505, p<0.001; Fig. 4C) .

ZR BRI, JRARER A XA AL /N BT SR B H (MR REAT 9 IR B
AR IR

repeated—

| CSDS ‘ Depression-like Daily vehicle or SA treatments
behavior tests | (20 mg/kg per day, i.p.) for 3 days

Depression-like
behavior tests

Before treatment

After treatment

——1 No CSDS + vehicle

No CSDS +SA

ezzed CSDS susceptible + vehicle
CSDS susceptible + SA
—— CSDS resilient + vehicle

80

6l

a

20

Time in interaction zone (s)

No target Target No target

!

——=1 No CSDS + vehicle CSDS susceptible + SA
No CSDS + SA === CSDS resilient + vehicle
@z CSDS susceptible + vehicle

100

Sucrose preference (%)

Fig. 4 SA treatment for 3 days reverses chronic social
defeat stress (CSDS)-induced depression—-like behaviors

in mice. (A) Experimental timeline. Mice were submitted
to CSDS and then received depression—like behaviors tests
(i.e.,

test).

sucrose preference test and social interaction

Subsequently, they underwent 3 days of treatment
i.p.). The effects

SA conferred on depression-like behaviors of CSDS—exposed

with vehicle or SA (20 mg/kg per day,

mice were determined by depression—-like behaviors tests.
(B-C) Repeated SA administrations for 3 days normalized
the depression—like behaviors in CSDS susceptible mice, as
evidenced by increased social interaction behaviors (B) and
sucrose preference levels (C)
"p<0. 05.

in depressed mice receiving
SA. n= 9mice/group. *p<0. 01.
means =+ SEM.
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RN G, W2 RT3 RITEAREA A LA 25403 (20 mg/
kg per day, i.p.) , FFEERRRIIIFAHEE A 45 245 4 BEFF 46 2 A R
CRBRFALEEINHIF pCPA (300 mg/kg per day, i.p.) FEZ/N

BRI 5-HT. TERJG—IXIMTRAH A 25 FE5 TR 24 h 2 )5, Xt
xﬁﬁ/J\ﬁiﬁ‘]ﬁﬂ’ﬁﬁﬁﬁjﬂlﬁﬁlﬂhﬁéﬁﬁ% EIRFIH: TRAREA A Xt
CSDS A/ BRAMEREEAT B 18 A2t pCPA FTHUE (sucrose

preference test: ecasures ANOVA,

re ‘t)

n@%;% 11.717, p<0.001;

treatmen \ . 424, p<0.001; Fig. b5B;

test @@5 measures % treatment X test timeXtarget
\gon Fs = \ 008; main effect of treatment Fj

251,602, p=0. 7108 50) o YRICEIEN, FRAREH A FFAE T i

RARGUHREE I .

All data are shown as

treatment Xtest

time 1ntera(‘,t main effect of

social interaction

Depression-like
behavior tests

B C
——1 No CSDS + vehicle
No CSDS + pCPA
CSDS susceptible + vehicle

# 4 #
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Fig. 5 Serotonin system is not involved in the antidepressant-like actions of SA in mice.

After being subjected to CSDS,

Systemic injections of pCPA 1 h before daily
SA treatments (20 mg/kg per day, Lp.) for 3 days

No target

mice received depression—like behaviors tests.

Depression-like
behavior tests

wzzzes CSDS susceptible + SA
== (CSDS susceptible + SA + pCPA
aan CSDS susceptible + pCPA

Before treatment After treatment

?
Z
/
7
7
Z
v
7
é

R
Target

No target
(A) Timeline of experiments.

Subsequently, they were treated with para—

chlorophenylalanine methyl ester (pCPA, 300 mg/kg per day, i.p.) 1 h before daily SA administration (20 mg/kg per day, i.p.)

for 3 days.
pCPA could influence the antidepressant—like activity of SA.

3idig
TP R ARG Z A R . AR T, A5
IEF /N AR SO AR AR BT T B, 5N A LR

24 h after the last drug treatment, the depression—like behaviors tests were again employed to determine whether

(B-C) pCPA failed to blunt the effects of SA on CSDS-—induced
anhedonia (B) and social interaction deficits (C) in mice. n=7mice/group.

“p<0. 05. ”p<0 01. Error bars represent SEM.
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