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Abstract: In rodents, bilateral olfactory bulbectomy (OBX) results in a series of changes in behaviors and
neurobiology, similar to the clinical symptoms of depression in patients. These changes can be reversed by chronic
but not acute treatment of antidepressants. Owing to the face, construct and predictive validities, the OBX model
has been used to investigate the mechanisms of depression, screen for antidepressants, and reveal the mechanism
of drug action. In addition, there are certain features in OBX animals resembling those of patients with Alzheimer's
disease (AD), including the impaired learning and memory ability and the accumulation of amyloid-f protein (Ap).
In this review, we present the association between olfaction and depression or AD, the surgical procedure of OBX,
the behavioral features of OBX animals, the abnormal changes in cortex and hippocampus, and the application of
this model for studying depression and AD. These lines of information are important for the development of anti-
depressant and anti-dementia drugs using this model.
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Figure 1 The major output (black solid lines) and input (black
dotted lines) connections of olfactory system. AMN: Amygdala
nucleus; AOB: Accessory olfactory bulb; BNST: Bed nucleus of
the stria terminals; DBB: Diagonal band of Broca; Ent: Entorhinal
cortex; Hip: Hippocampus; LC: Locus coeruleus; MBR: Midbrain
raphe; MOB: Main olfactory bulb; OB: Olfactory bulb; OE: Olfac-

tory epithelium; Pir: Pyriform cortex; VNO: Vomeronasal organ
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Table 1

Behavioral effects of plant active components and novel antidepressants in olfactory bulbectomy animals. ?: Female; &: Male;

1 : Increased; | : Decreased; p.o.: Per os; i.p.: Intraperitoneal injection; s.c.: Subcutaneous injection; FST: Forced swimming test; MWM:

Morris water maze; OFT: Open field test; ORT: Object recognition test; ST: Splash test; TST: Tail suspension test

Animal Dose

Duration

Compound Category ©.5) fmg kg Route day Behavioral effect Year
Silymarin Plant active component ~ Wistar rats, 100,200  p.o. 14 | locomotion in OFT, | immobility in FST 201724
Qand &
Curcumin Plant active component ~ Wistar rats, 10, 20,40  p.o. 45 | locomotion in OFT, | error numbers in 2016061
5 passive avoidance, | immobility in FST
Hesperidin Plant active component ~ C57BL/6 50 p.o 14 | locomotion in OFT, | immobility in FST, 201653
mice, & T grooming time in ST, | latency to target
quadrant and T platform crossing in MWM,
T recognition index in ORT
Sarsasapogenin Plant active component SD rats, & 20, 40 p.o 14 | locomotion in OFT, T sucrose preference, 201700
| immobility in FST
Salidroside Plant active component  SD rats, & 20, 40 p.o 14 | locomotion in OFT, | immobility in FST 2014162
and TST, T sucrose preference
Quercetin Plant active component ~ Swiss mice, 25 p.o 14 | locomotion in OFT, | immobility in FST 20151
? and TST, | grooming latency and T grooming
time in ST
KNT-127 Delta opioid receptor Wistar rats, 3 ip. 14 | hyperemotionality in day 3, 5,7, 10 and 14 20174
agonist 5 after treatment
BE360 Selective estrogen ddY mice, 100 s.C. 14 T sucrose preference, T short term memory 2016
receptor modulator ? pg-day! in Y-maze
QCF-21 5-HT, receptor Wistar rats, 1 ip. 14 | locomotion in OFT 2016182
antagonist 5
4 5-HT, receptor Wistar rats, 0.5,1 p.o 14 | locomotion in OFT, T sucrose preference 201481
antagonist Qand &
Ta 5-HT, receptor Wistar rats, 0.5,1,2 ip. 14 | locomotion in OFT 20132
antagonist 5
8-OH-DPAT 5-HT,, receptor agonist ~ SD rats, & 3 i.p. 14 | locomotion in OFT 2014153
DSP-1053 5-HT reuptake inhibitor ~ Wistar rats, 0.3,1,3 p.o. 7,14 | locomotion in OFT, | hyperemotionality 2015184

with 5-HT , partial 5
agonistic activity

in day 7 and 14 after treatment |
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& W 2 B i A 2R R AR LU AR RS, AD BB )
FIELBRE, A e 22 52 481, 2L R B AR BT OBX Zh v .
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OBX /I 5t il o AL B6l, 2, 15k 2% 4 It 4 925 S 124 4 e gk /> 1861,
KD LB HBREEBS (acetylcholine esterase, AChE)
RIETH =1, ad-F a7- £ 19 AEBR 52 A4 232 93 /> 101

9697 AD B 259 B % 186 #% OBX 5 2 19\
ThRE T P . AChE il 57 5 i &5 A1 NIK-247 g % 2
3 OBX KRR 28587, 38 W& — FRE R 1)
JEFE 41 N-FHL-D- R A AR Z PR, 28— 4
2 [ B 5 25 i B B R TR T EE AD I 2
Mo fEFARHET2 RIS TR ELN, FF8452528
KA TH 1E OBX 5 5 1 /= i 1 A0 2 B A 142 ) <
&, X FPAT N F R AR L5 24 J5 3 R AR SR A7 AR,
RARVEIHE — 28 B 4, BRIk 2 OBX /N iUifg 5 K B
FEIY R, P2 A0 Y 2B 5 FUH AR R AT S5 B id iz e
J154, AD FHMAR I B 2 T 60%, T4 R IMPTIIAR 24
VG Tk == fE % o D B B TR AD AR S I A AB K
S, X R BT AIVAR SE A AD AE 7E — B8 3 A 95 FE i
A7, SR OBX J 1 7 i X 1R 4 22 3R 4K L 25 [A) 12 42 (1) 4%
15 IETERE 3R G = LA AB T RAR I R A5 2 AD MFF
SR OBX ST NS A A SR 5 & AD
()38 43 Ak, H B R B TR 97 AD [ 2454 Rkt 138
X L P R I OBX A5 A 52 0K 8 AD 1] 5 1) )4
AR,

6 45iE
OBX 5 R R HL ) 14T 0 27 25022 RE 5 A5 4L I PR 410
HRAE %R A, OBX Sl 4 fisi m 4o 22338 o 1) 20 22 B J= A

5 1R 9 0E i BE 28 ] 9B TR [ R HPA il D) Be TUIEAF
A AR RE A 90 ML 22 AN BCUE (B AR T8 1 8 26 A
R e T YR MR U A HPA Bl ). O 2 a5k
A [] £ B2 18] ik OBX A5 28 5 A8 28 38 3 L 1) AR ALL 1,
4 Morales-Medina 25151 18 7 OBX K Bl ifg 25 45 14 F1 A
1 B A e AR R AT D 5 S 2R T 0 i
S B IR E F ; Rajkumar 2509058 T OBX AR AU G 14
N AR 58 35 A B 2 b St [E] A S 2O, A
IS BR A8 D BIF ST AR S5 A R JE ) LA A
A TSR BB T IE SRR OBX AR AL S T AD
FUAARRE £ A 0o (18 1 I/ AN 25 ) RRE) IR 9T o
KRG HIRZ A 71 000E ¥ 52 £ OBX AF N # AR
JiE ) B AL, H 23X AN A Y AR B 5T AR R A A A AR
T PR AR TR PR AR 1 — B R 5 AR I TR 3K
(2 J&)~ 5511 PR A AIRCRE 75 975 PR L 1 22 5 R0 RS2 30RO 30
PR IR R S5 ] R A2 OBX L A A Y 98 /D (1) iR 1A
5 OBX #4237 = i Y « 1 1% 28 I8 AN L 4B AR AT
SRR S L [ A 2 R AR AL FEAS B A, 2 A SCRRIEAT VR
NHIBEGE . 5546, ©A B 503 X OBX AL #i2 H )it 5¢,
Yurttas ZFU2%F OBX K B i 5 T2 245 27 R A AL 2 1 BIF 52

RIL, BARETETT (10 mg-kg") AEWL I OBX K il ifg
5 CA1/2.CA3 F1 DG XAARFA B/, (H A fieg 10 e 1K 24
X a4 22 0 IR 25 2R, BRI DA A A B AN TS & T A6 24
VI ARG P . DR, A 0 R 2 R R R Y AR
FBEVER (A2 IR o 4 AR i 4 X OB X AR 7Y
HEAT FEVEANY, 3485 0 AIE 5L AD AH G 8 B0 55 A 2R
VbR W, WO BE 4 K OBX RS 2 18 P T 4100 8 A A
AD HIHE 5T .
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