Lipopolysaccharide aggravates the restraint stress-induced
behavioral deficits and hippocampal damage: Effect of Fisetin
treatment
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«<*Results

1. Effect of Fisetin on Restraint stress and LPS induced learning and memory function impairment

< Introduction

Neuropsychiatric disorders like depression, anxiety, and dementia in human
often coexist together in certain medical conditions such as cancer,
cardiovascular diseases, neurodegenerative disease which decreased the quality
of life in patients and increase rate of mortality.
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LNumerous reports provided insights for implications of chronic restraint stress
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and lipopolysaccharide (LPS) results in hippocampal neuronal damage and e R
various neurobehavioral anomalies in rodents [1, 2]. ’ @,«& o»*’tl’ o»*"”é @,«o’ o-

Qin this present study, we have tried to establish a model where 28 days 2. Effect on Fisetin on Restraint stress and LPS induced anxiety-like behavior in mice

chronic restraint stress mediated neurobehavioral and neurochemical changes (1) Elevated Plus Maze %]

got aggravated by a single dose of LPS triggering various neuroinflammatory £ =

cascade resulting hippocampus neuronal damage. g ™ L= .g

LWe further investigated the effect of Fisetin (3, 7, 3', 4"-tetrahydroxyflavone) £ j LA i . ?;f

flavonol in preventing the restraint stress (RS) exposure and lipopolysaccharide ~§ i .. E

(LPS) treatment induce neurobehavioral deficits and hippocampal damage. § -

<**Methods (2) Open Field Test

All experiments were performed in accordance with the CPCSEA, Government
of India guidelines. Adult male Swiss albino mice (25-30 g) were divided into
following experimental groups:

Group 1: No stress/no LPS normal control

Group 2: Restraint stress exposure for 6 h per day for 28 days (RS).

Group 3: LPS injected (0.83 mg/kg, i.p.) on the 28™ day (LPS control).

Group 4: Restraint stress (6 h per day for 28 days) and LPS injected (0.83 3. Effect on Fisetin on Restraint stress and LPS induce depressive-like behavior in mice
mg/kg, i.p.) on the 28" day (RS + LPS).
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Group 5: Restraint stress (6 h per day for 28 days) and Fisetin (15 mg/kg, p.o.) 2 £ 200
— 150
treatment from 15t to 28 day. i g 1501
Group 6: Fisetin (15 mg/kg, p.o.) treatment from 15 to 28" day and LPS E o 5, B0
injected (0.83 mg/kg, i.p.) on the 28™ day £ soq 3 501
Group 7: Restrained stress (6 h per day for 28 days) and LPS injected (0.83 E & = il
mg/kg, i.p.) on the 28th day; and Fisetin (15 mg/kg, p_o_) treatment for last 14 I1. Effect on Fisetin treatment on Restraint stress and LPS induced Oxido-nitrosative stress, altered
days AchE activity in the hippocampus of mice
MDA level Nitrite level Reduced glutathione Acetylcholinestrase
@, L arameters (MM/g of tissue wt) (mM/mg of (mg/g of tissue) activity
‘0‘ HVDOtheSlS protein) (micromoles/min/
Experimental groups mg of protein)
g Control 32.48 +3.49 45.93 +5.32 62.55 + 1.93 0.12 +0.01
LPS (0.83 mg/kg) 55.39 +4.542" 94.39 + 3.332" 29.49 + 4.442 0.23 + 0.012"
ROS/ RNS (P e et e RS 65.32 + 4.39%" 99.35 + 6.394" 32.44 + 501" 0.29 + 0.03*"
Toll like receptor Productlon production - I S S
(TLR) - RS + LPS (0.83 mg/kg) 64.32 + 2.343™ 96.34 + 5.343™ 24.39 + 3.543™ 0.33 + 0.032"
actlvatlon v -
OX|do — : Fisetin (15 mg/kg) + LPS 37.15 +1.39" 64.15 + 4.395" 52.95 + 2,995 0.15 + 0.01
_activation of 'f‘ and neuroinflammation Fisetin (15 mg/kg) + RS 44.39 + 1.30¢" 62.39 + 5.32¢ 49.95 + 3.90¢" 0.17 + 0.01¢"
e e omee - > I Fisetin (15 mg/kg)+ RS 43.49 +6.32¢" 68.11 + 2.40%" 45.95 + 2.34¢" 0.22 + 0.02¢"
n m 0 T 0. o T Z. o T Z. 5 = 0.
response . +|I_Spes g/kg
. _ v — 4. Effect on Fisetin treatment on Restraint stress and LPS modulated hippocampal gene expression
IL-1B, iINOS, COX-2 activation v Antioxidants (GSH, GST, GPx, HO-1)
T v levels
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«*Illustration of the study plan
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Restraint Stress . . 1.0-
(6 h per day) UTest for Depressive-like behavior 0.5
-Forced Swim Test il
- Tail Suspension Test 0 207
All the values are expressed as mean + SEM (n = 6); P < 0.001, °**P < 0.01, ®"P < 0.05 compared with the normal
l control group; ®***P < 0.001,°™*P < 0.01, *"P < 0.05 compared with the LPS group;,, <"P < 0.001, <*"P < 0.01, *P < 0.05
(HANNNNNNNNN ?:c';?f?c'e i UReverse transcriptase PCR compared with the RS group; **P < 0.001, 9"*P < 0.01, 9"P < 0.05 compared with the LPS + RS group
| il -NFKB o .
“' l Nif «*Conclusion
JL-1B The Combined paradigm of restraint stress and lipopolysaccharide represented behavioral deficits and
Fisetin Hippocampus [ HO-1 hippocampus damage. Fisetin treatment significantly ameliorates the altered neurobehavioral and neurochemical
(15 mg/kg, p.o.) Isolated _BDNF alterations via inhibition of oxido-nitrosative stress and neuroinflammation through restoring of dysregulated
|nflar'r1.r}rgg ory m mediators gene expression level.
. . . . [1] Jangra, A., waedl S., Sriram, C.S., Gurjar, S.S., Kwatra, M., Sulakhiya, K., Baruah, C.C., Lahkar, M., 2016. Honokiol abrogates chronic restraint stress-induced
dTest for Anxiety-“ke WBiochemical estimations cognitive impairment and depressive-like behaviour by blocking endoplasmic reticulum stress in the hippocampus of mice. Eur J Pharmacol 770, 25-32.
. [2] Sriram, C.S., Jangra, A., Gurjar, S.S., Mohan, P., Bezbaruah, B.K., 2016. Edaravone abrogates LPS-induced behavioral anomalies, neuroinflammation and PARP-1.
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