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Effect of Glycyrrhizae Radix Water Extract on the depression induced by LPS in Rats
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ABSTRACT

Objectives . Investigation of the antidepressant effect of Glycyrrhizae Radix (GR) through the anti—inflammatory
effect.

Methods : Depression in rats was induced by LPS (i,p.3days). The rats were treated with GR100 mg/kg (GR
100) or GR400 mg/kg (GR 400). The depressive immobility was examined with Tail Suspension Test(TST) and
Forced Swimming Test(FST). The expression of nuclear factor—«B(NF—«B), IxkB was measured with western
blotting, The concentration of corticosterone, cytokine in plasma was measured with ELISA, The expression of
c—Fos in the paraventricular nucleus(PVN) and tyrosine hydroxylase(TH) in the locus coeluleus(LC) were
measured with immunostaining method,

Results : In the TST, GR400 group significantly decreased immobility time compared with the LPS group. In
the FST, GR100, GR400 group significantly decreased immobility time comparing with the LPS group. c—Fos
expression in GR100 and GR400 group was decreased comparing with the lipoplysaccharide(LPS) group. The IxB
expression of GR100 and GR400 group was increased comparing with the LPS group. The level of corticosterone
of GR100 group was decreased comparing with the LPS group. The concentration of cytokine of GR100 and
GR400 group was decreased comparing with the LPS group. TH expression in the LC was increased in LPS
group, but in GR100 and GR400 group was not shown significant decrease,

Conclusion : According to this results obtained, GR has antidepressant effects by the anti inflammatory action

through the suppression of HPA axis activity, not through the aciton against the catecholaminergic system,
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Model Semi—chronic model, LPS treated, 10mg/kg, 3days
Normal No treatment
Control Saline+TST, FST
Groups LPS LPS treated 3 day
GR 100 LPS treated 3 day + GR 100mg/kg
GR 400 LPS treated 3 day + GR 400mg/kg

Fig. 1. Experimental Procedure.
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4) Immunohistochemistry

P Aol Bt AE AFPYEES sodium pentobarbital
(A=, SHAAIF, 50 mg/kg, 1. p. )& "HAIZ]AL saline
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2 2587 A4 HAH3] #AFRSFSG 1 oF HE AW 22
TARAOZ 2~3A|7F FOF 1A A|7]A 20% sucrose’} T
% phosphate buffered salin (PBS)oll o] 8% <t =Zuj
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Fig. 2. The Effect of GR on the LPS—induced depressive—like behavior
in TST.

LPS 10 mg/kg was injected i.p. for 3 days before test. GR groups
were administered intragastrically for three consecutive days prior
to test. After LPS and GR treatment, the immobility of rats was
measured on TST. Control group was administerd saline. LPS
group was injected with LPS, GR 100 group was administered GR
100 mg/kg. GR 400 was administered GR 400mg/kg.

#t : Significant difference compared with the Control group (£X0.01)
$ : Significant difference compared with the LPS group (~&0.05)
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Fig. 3. The HEffect of GR on the LPS—induced depressive—like behavior

in FST.

LPS 10 mg/kg was injected i.p. for 3 days before test. GR groups

were administered intragastrically for three consecutive days prior

to test.

After LPS and GR treatment, the immobility of rats was measured on

FST. Control group was administerd saline. LPS group was LPS

injected. GR 100 group was administered GR 100 mg/kg. GR

400 was administered GR 400 mg/kg.

#, ##  Significant difference compared with the Control group
(X0.05, R0.01)

$ : Significant difference compared with the LPS group(/&0.05)
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Fig. 4. The Hfect of GR on cos expression in the PN of LPS-induced

depressive rats.

LPS 10 mg/kg was injected i.p. for 3 days before test, GR groups

were administered intragastrically for three consecutive days prior

to test.

After TST and FST, rats were sacrificed and perfused with saline(100
ml) and 4% formaline solution(900 ml). c—fos immunoreactive cells
were counted. Normal group(a) was no treatment group. Control(b)
and LPS group(c) were injected with LPS, GR 100 group(d) was
administered GR 100 mg/kg. GR 400 group(e) was administered
GR 400 mg/kg. Scale bar represents 100 um. Sections were cut
coronally at 30 um and the original magnification was 100x.

* 1 Significant difference compared with the Normal group(0.05,

£X0.01)
$ : Significant difference compared with the LPS group(0€0.05)

4, W] PVN WolA NF-«B} kBl '&d
oj3k av}

LPSE 48 &35 FERIA HEE Fo & PVN
oA NF-«B, I «B W3} &A% A3} ofF A% stA &2
Normal group®] H|3] control group (FAPgt 2A3Y)x}
LPS group (LPS Fo+35AE)A Z7Hhe T st
GR100, GR400 group®lA] LPS group®l H|3] P—-NF—«
B/NF—«B ratio &&= ¥37t gli, kBe LAY 3715
B FoJdL ldch(ad 5).

Expression ratio of
p-NF-xB/NF-xB
Expression ratio of
I-xBip-actin

g
85e
x

NFLB

AR S S
PRI S ———— ——— ——
Halphy o e ———
Boacin O —————————

Fig. 5. The Effect of GR on NF—«B, | «B expression in the PVN
of LPS—induced depressive rats.

LPS 10mg/kg was injected ip. for 3 days before test, GR groups
were administered intragastrically for three consecutive days prior
to test. Expression of NF—«B, NF—«B—p and |-kB was measured
by western blotting in PVN of LPS—induced depressive rats.
Normal group was no treatment group. Control and LPS group
were injected with LPS. GR 100 group was administered GR 100
mg/kg. GR 400 was administered GR 400mg/kg.
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Fig. 6. The Effect of GR on plasma corticosterone concentration of
LPS—induced depressive rats. LPS 10 mg/kg was injected i.p. for
3 days before test, GR groups were administered intragastrically
for three consecutive days prior to test. After TST and FST, rats
were sacrificed and blood was collected. Plasma corticosterone
was measured by ESISA. Normal group was no treatment group.
Control and LPS group were injected with LPS. GR 100 group
was administered GR 100 mg/kg. GR 400 was administered GR
400 mg/kg.

* ** . Significant difference compared with the Normal group

(R0.05, &0.01)
$ : Significant difference compared with the LPS group (&0.05)

6. HEC] A W cytokineo] gt &}

LPS 10 mg/kgE 3Y &%t AAIE LPS group®l] saline
2 9 3t control groupd} H|Z slFS u, N Y IL-14,
IL-10, 283 IL-47} FJ8HA F7Ftalom(F4,27=14,292,
0,001 for IL-1B8 ; F4,27=05 P=0,736 for IL—6;
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Fig. 7. The Hfect of Glycyrrhizae Radix on plasma cytokine  concentration
of LPS—induced depressive rats. LPS 10 mg/kg was injected i.p.
for 3 days before test, GR groups were administered intragastrically
for three consecutive days prior to test

el g HEe an 13

Normal group was no treatment group. Control and LPS group

were injected with LPS. GR 100 group was administered GR 100

mg/kg. GR 400 was administered GR 400 mg/kg.

* BB Gignificant difference compared with the Normal group
(R0.05, &0.01, P{0.001)

$, $$, $$$ : Significant difference compared with the LPS group
(R0.05, &0.01, P{0.001)
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The number of TH
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Fig. 8. The HEffect of GR on TH expression in the PVN of LPS—induced
depressive rats. LPS 10 mg/kg was injected i.p. for 3 days before
test. GR groups were administered intragastrically for three consecutive
days prior to test. After TST and FST, rats were sacrificed and
perfused with saline(100ml) and 4% formaline solution(900ml), TH
immunoreactive cells were counted. Scale bar represents 100 um.
Sections were cut coronally at 30 um and the original magnification
was 100x.

Normal group(a) was no treatment group. Control(o) and LPS
group(c) were injected with LPS. GR 100 group(d) was administered
GR 100 mg/kg. GR 400 group(e) was administered GR 400 mg/kg.
*x RRE L Significant difference compared with the Normal group

(X0.01, &0.001)
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