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Effects of Ethanol Extract from Magnolia Officinalis on Anxiety and Cognitive Function

Hyun-ki Lee, Un-jung Lee
Dept. of Intemal Medicine, College of Oriental Medicine, Won-Kwang University

ABSTRACT

The bark of Magnolia officinalis has been used in traditional oriental medicine to treat a variety of mental disorders including
anxiety and depression. The purpose of this study was to examine the effect of M. officinalis ethanol extract on stress-induced
alterations in learning and cognitive function using a passive avoidance test (PAT) and also on anxiety-related behavior using
the elevated plus-maze test (EPM) in female rats . The degree of Tyrosine hydroxylase (TH) in the region of the ventral tegmental
area (VTA) and the locus coeruleus (LC) was measured using an immunohistochemical method. Corticosterone concentrations in
serum were also measured. The ethanol extract from Magnolia officinalis was orally administered to female rats 30 minutes before
evaluating their immobhilization stress and anxiety-related behavior using an elevated plus—maze test and a passive avoidance
test.

Time spent in the open arms of the EPM increased in the M. officinalis—treated group compared with that of the saline-treated
control group. In the passive avoidance test, the memory and cognitive function improved in the M. officinalis extract-treated
group. M. officinalis extracts reduced elevated corticosterone concentrations in serum. Also, stress—induced TH increases were
suppressed in the M. officinalis extract-treated group in the LC and the VTA region.

These results suggest that M. officinalis might prove to be an effective anxiolytic anti-stress agent.

Key words: Magnolia officinalis, anxiety, stress, elevated plus-maze test, passive avoidance test, tyrosine hydroxylase, locus
coeruleus, ventral tegmental area, corticosterone
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Fig. 1. Immobilization (IMO) stress.

Fig. 2. Equipment of elevated plus-maze.
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4) Passive avoidance test”
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Fig. 3. Equipment of passive avoidance test.

5) ELISA(enzyme-linked immunosorbent assay)

g5 a80] T FHZ sodium pentobarhital(80
mg/kg, ip)Z PH A7 & AellA] AS xH s
1000 gollA] 10%-7F centrifugationdi A -70 T &%
2 deep freezerd] EASIT} 2EH 29} #do] Qle
S 2#2 corticosterone®] &-& commercial ELISA
kit(Cayman, CA, US.A)E o83} £33tk
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6) W% 238 (Immunohistochemistry)
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window& SPSS 11.0 versiong o] 235t} 454
Abel 2B Z=H7HE one-way analysis of
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1. Elevated plus-maze(EPM)OA] ZEto| 3H=Z0}

g

EPM<S o]-&¢t $uke] &t a7E Table 1
3} Fig. 4 JeRQIT) Table 13} Fig. 4914 & &
U= vk} 2o open armell BF= Al7to] A
o ME 12433291 Hl&), thEToAE 22t14%
2 0%R% Ao, $UFEE 200 me/ke
2400 mg/kg FATANAME 247} 12.2+44%, 96435
22 Yz27y vaste] fofstA Ibee S
#EE 4 gk

Closed armel] HEA|ZH A2to] 24.8+11.2%,
YRFINE 2732t1412PoH, SukzzE 2
mg/kg 2 400 mg/kg FoATAME 247 238+159%,
2368t99% & 23} vlwste] 2 ztol7} Tk

Table 1. Time Spent of the Elevated Plus Maze
in the Rats

Time spent in Time spent in

Group  Dose closed arm (sec) open arm (sec)
Normal 204.8+11.2 124433
Control 273.2%14.1 22+14

Hubak 20 mgkg 2334159 12.2+4

400 mg/kg  236.8499 9.6£3.5
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Fig. 4. Time spent of the elevated plus maze in the rats.

Time spent (sec)

0/&17] - 0[21E

Normal Control Hubak Hubak
ik 200mg/kg  400mag/kg

The result of EPM was analyzed by performing separate one-way ANOVA among the groups. Each value
represents the mean+tSEM. #xP<001 compared to the control group.

2. Passive avoidance testoflA{ Z&to| &1}

Passive avoidance test(353]3 43S o]&3

w2} latency time©] A 7HA(90, 7875, 69.6£12.4
Z)3I9k kAR Fuke Eosh ol A= retent1on

of #4% Z7E Table 29} Fig. 5ol YeRAAT testl] & 71950 FAHE A & F 3
g2t Wigte] 2Eg 2 B3 & salines F% o ole $HY] Fofrt g4 2EH 2 Fi fﬁ}
272 retention test(7198 HAHE Zdgtol 2 7198 A4S JAEFE A e
Table 2. Time Spent of the Passive Avoidance Test in the Rats
Test Retention 1 Retention 2 Retention 3
Group Dose -
Latency time (sec)
Normal 76%2.2 90 0 83.86.2
Control 22.2+4.4 90 7875 69.6£12.4
Hubak 200 mg/kg 15435 90 83.4£1.6 0
Y 400 mg/kg 194+129 90 90 89.4+06
e o WS Yok ZHE Table 39 Fig. 69l Let
il < _— Wik @ We] Corticosterone?] ¥tz
g s LS o| = 27017£10654.9, Aol A= 223731255.29]
oW 5 R " glom, 8} 200 mg/kg, 400 mg/kg S Foid o
R e 27 21399:0493, 171623404445 0.7) 5
W I AR fofr|at AolE EpAE 2kt
Fig. 5. Time spent of the passive avoidance test

in the rats.

Each value represents the meantSEM. The result
of PAT was analyzed by performing separate
one-way ANOVA among the groups.

3. Enzyme-linked immunosorbent assay(ELISA)
g3 = FA=¥] 328 2(Corticosterone, CORT)

Table 3. The Concentration of CORT in the Serum

Group  Dose  Concentration of CORT (pg/ml)
Normal 223732552
Control 27017+10654.9
200 mg/kg 21359.9£949.3
Hubak 5 1 o/ke 17162345404 44
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Fig. 6. The concentration of CORT in the serum.

The results of ELISA were analyzed by performing
separate one-way ANOVA on the level of the
CORT among groups. Each value represents the
mean+S.EM. The level of CORT in the serum
of normal group (A), control (B), Hubak 200
mg/kg (C) and Hubak 400 mg/kg (D).

4, A ZA| 515 (Immunohistochemistry)

=370k Ventral Tegmental Area, VTA) &
AWK Locus Coeruleus, LO)O A E| A=A A 4
(Tyrosine Hydroxylase, TH)¢] &&S #23t A}
< Table 49} Fig. 7¢I YRR Atk VTACA TH

Ventral tegmental area

Number of TH immmunopositive neurons
erporaavee3IB3BL

Number of TH immmunopositive neurons

o At 7610670, EolA = 105077
Fom, TH 200 mg/kg, FH 400 mg/kgs FA
ksl

cls %oﬂﬁ—t— Z4zy 87+1, 88+097) At LCA]
Vo AR 48+0.77), U 750402 A4

i tHféLoﬂ Hlal| §-oJakAl 7HAsd.om («P<0.05),

9200 mg/kg S T3 FollAE 6.2:0.771ck 3t

40 mg/kgS Fost TolME 4106712 thZtol Hl

af frefeiAl Aage ¢ A%W**P@Ol ol

dlo] 2E#|2 AAe] feojgt a3} § AUME}

Table 4. The Number of TH Immunostained Nuclei
in the VTA, LC Regions

VTA LC
Group Dose TH
Normal 7.6+0.6 48+0.7
Control 105+0.7 75+0.4
200 mg/kg 87+1 6.2+0.7
Hubak ™ 400 mg/kg  88:09 4406

Fig. 7. The number of TH immunostained nuclei in the VTA, LC regions.

The results of TH-reactivity were analyzed by performing separate one-way ANOVA on the number of the TH
immunostained neurons among the groups. Each value represents the mean+S.E.M. *P<0.05, **P<0.01 compared
to the control group. Photographs showing the distribution of TH-immunoreactive cells in the brain of normal
group (A), control (B), Hubak 200 mg/kg (C) and Hubak 400 mg/kg (D). Sections were cut coronally at 30 pm

and the scale bar represents 200 pm.
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