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Effect of Sihogayonggolmoryeotang on SPS-induced PTSD in Rats
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ABSTRACT

Objective : To investigate the effect of sihogayonggolmoryeotang (SY) on Single Prolonged Stress(SPS)-induced Post
Traumatic Stress Disorder(PTSD).

Method : To confirm the effects of SY on SPS-induced PTSD, Changes in body weight, sucrose intake open field
test(OFT) and forced swimming test(FST)were observed. After behavioral tests, the plasma corticosterone(CORT)
from the abdominal aorta, serotonin(5-HT) from prefrontal cortex, hippocampus, amygdala and striatum,
norepinephrine(NE) and dopamine(DA) from hippocampus was measured by ELISA. mRNA expression of
brain-derived neurotrophic factor(BDNF) and cAMP response element-binding protein(CREB) in hippocampus was
measured by RT-PCR.

Result : Weight change and sucrose intakes of rats in 14th day after the administration of SY were significantly
increased in the SPS + SY450 group compared to the SPS group (p<0.05). Numbers of crossing in the central
zone in the OFT were significantly increased in the SPS + SY450 group (p<0.05) compared with the SPS group.
The immobility time of FST was significantly decreased in SPS + SY450 group compared with SPS group
(p<0.05). The change of plasma CORT concentration was significantly decreased in SPS + SY450 group compared
with that in SPS group (p<0.05). The change of 5-HT concentration was significantly increased in the SPS +
SY450 group at hippocampus and amygdala compared with the SPS group (p<0.05). The concentration of DA was
significantly increased in the SPS + SY450 group compared with the SPS group (p<0.05). The expression of
BDNF and CREB were significantly increased in SPS + SY450 group compared with the SPS group (p<0.05).
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Conclusion

SY administration lowered the increase of CORT caused by PTSD and increases the 5-HT

concentration and reversed the decreased expression of NE and DA and BDNF and CREB by PTSD. It is

postulated that SY is effective in treating PTSD by restoring cognitive function, memory impairment, unstable

emotional disturbances.
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Fig. 4. Effects of SY on the Forced Swimming test in SPS—induced PTSD—like behavior.
Immobilization stress was applied to the experimental animals for 2 hours. Immobility time
(A), climbing behavior (B), and swimming time (C) in the forced swimming test of rats
exposed to SPS.

SAL group : Saline + OFT, FST

SPS group : SPS + Saline + OFT, FST

SPS + SY150 group : SPS + SY (150 mg/kg) + OFT, FST

SPS + SY300 group : SPS + SY (300 mg/kg) + OFT, FST

SPS + SY450 group : SPS + SY (450 mg/kg) + OFT, FST

*, % 1 Significant difference compared with the SAL group (p<0.05, p<0.01)
# : Significant difference compared with the SPS group (p<0.05)

4. 9% CORTY l““:‘ﬂfﬂ-ﬂ 3 Sy &3 34.34 ng/ml, SPS + SY300 groupolA 180.67 =+
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Oll

H+ H+ 32

150 300 450  (mglkg)
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Fig. 5. Effects of SY on plasma corticosterone (CORT) levels in rats exposed to SPS; assessed with
an enzyme—like immunosorbent assay (ELISA). Parameters were determined at the end of the
experiments. Data are expressed as the mean = SEM of 4 animals in each groups.
SAL group : Saline + OFT, FST
SPS group : SPS + saline + OFT, FST
SPS + SY150 group : SPS + SY (150 mg/kg) + OFT, FST
SPS + SY300 group : SPS + SY (300 mg/kg) + OFT, FST
SPS + SY450 group : SPS + SY (450 mg/kg) + OFT, FST
*  Significant difference compared with the SAL group (p<0.05)
# : Significant difference compared with the SPS group (p<0.05)
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N
=3
8

(ng/mg tissue)

SAL o 150 300
sy

SPS

Hippocampus

(ng/mg tissue)
o
o

5-HT concentration
BoRoN
@
o

450 (mglkg)

sy
SPS

Fig. 6. Effects of SY on the

450  (mg/kg)

5-HT concentration

5-HT concentration

5—HT concentration in

(ng/mg tissue)

+ SY450 groupollA+= 175.33 + 36.70 ng/mg=
SYe] g% we} 5-HT9 H%7} SPS groupel H]

3 S/ el ElEA ekt
Hippocampus©|4] 5—-HT &% SAL group©lA

242.00 + 23.69 ng/mg, SPS groupolA+= 88.67
+ 24.26 ng/mgl.= SAL groupel W3] F<]HA
A48t RH(p<0.01). SPS groupel H|&| SPS +
SY150 groupellAl 98.00 17.44 ng/mg, SPS +
SY300 groupel A 134.00 15.14 ng/mg= Z7}s}k
a1, SPS + SY450 groupolAE 206.46 + 29.46
ng/mgo. 2 F-2l8HA S718kthH(p<0.05).

Amygdaladl ¢l 5-—HT &%+ SAL group®lA]
257.33 + 12.35 ng/mg, SPS group °lA 139.33
+ 30.90 ng/mgo.= SAL groupel W3] F<]skA
ZF2~3k99 a1 (p<0.01), SPS + SY450 group®llA
229.33 + 16.83 ng/mg= SPS groupel H|d] <]
sHA S7bakltH(p<0.05).

+
+

Striatum
400
350
2 300
2
9 250
4
o 200
E
N 150
2
~ 100
50
0
SAL o 150 300 450 (mglkg)
SY
SPS
Amygdala

450  (mglkg)

150 300
sy

SPS

the medial prefrontal cortex, striatum,

hippocampus, amygdala of rats exposed to SPS.

SAL group : Saline + OFT, FST
SPS group : SPS + Saline + OFT, FST

SPS + SY150 group : SPS + SY (150 mg/kg) + OFT, FST

SPS + SY300 group : SPS + SY (300 mg/kg) + OFT, FST

SPS + SY450 group : SPS + SY (450 mg/kg) + OFT, FST

* #% . Significant difference compared with the SAL group (p<0.05, p<0.01)
# : Significant difference compared with the SPS group (p<0.05)
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6. Hippocampuso®lA] NE % DAY &xo] i3 SY

o &3}

SPS® =% PTSD &R HoA SY Fo
o] W& NE%} DA9 é_o% =7 k3lTh

NE9] 7%= SAL groupold 324.00 + 43.41

ng/mg, SPS groupol A+ 79.33 + 31.29 ng/mg=
SAL group®l ®I3] frelatAl FAETH(p<0.05).
SPS + SY150 grouplA] 112.00 + 38.44
SPS + SY300 groupellA] 196.67 + 43.33
SPS + SY450 groupdlAi= 228.00 =+
ng/mg® SYo| §Fo] o] ugl NEZ}

ng/mg,
ng/mg,

69.00
< 7}s}

A

NE concentration
(ng/mg tissue)
N
w
S

SAL

150

300
SsY

SPS

oo

450  (mg/kg)

DA concentration
(ng/g tissue)

Fort fejAdel sl

DA9] 749 SAL groupolA 67.67 + 17.89 ng/g,
SPS groupolAE 16.67 + 3.28 ng/g® SAL
groupoll H]& F2J3HA A8k tH(p<0.05). SPS +

SY150 groupollA] 43.33 + 9.33 ng/g, SPS +
SY300 groupollA] 37.67 + 7.33 ng/g, SPS +
ok

SY450 groupoll A 64.33 £ 9.67 ng/gl® EE
& £l groupolA] SPS groupdll 48] DAZ} =75
Fom E3] SPS + SY450 groupolAd H-ol8tA =
7} tH(p<0.05).

=

._.
o
S

@
<
=

o
2

»
e

~
L]

150

300
sY

SPS

450 _ (mglkg)

Fig. 7. Effects of SY on NE and DA concentration in the Hippocampus of rats exposed to SPS.

SAL group :
SPS group :
SPS + SY150 group :
SPS + SY300 group :
SPS + SY450 group :

Saline + OFT, FST
SPS + Saline + OFT, FST

SPS + SY (150 mg/kg) + OFT, FST
SPS + SY (300 mg/kg) + OFT, FST
SPS + SY (450 mg/kg) + OFT, FST

* . Significant difference compared with the SAL group (p<0.05)
# : Significant difference compared with the SPS group (p<0.05)

7. Hippocampusol]A] BDNF %
o3 Sy &3
SPSE E3) #%§ PTSD Awde 3
o] AE &
A

CREBY] @&

ot

h=]
=13
=

< hippocampus®] BDNF¢} CREB9]
=319}
BDNF O] gy

v
(

e i

o
=

S4% A7, SAL groupelA

|\

34.57 = 1.12%, SPS groupelA= 21.72 = 1.58%
2 SAL groupdll W&l fFJ8tAl #Aasl e (p<0.01),
SPS + SY300 groupollA] 26.11 + 0.58%, SPS +
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SY450 groupolAlE= 29.86 + 2.41%% SYQ| &0
ute} BDNE7F 5718k, 53] SPS + SY450 group
oA FolatAl F 718k tH(p<0.05).

CREB] w&zFe]l 79 SAL groupollX 33.45 +
2.37%, SPS groupollAE 20.93 + 2.21%% SAL
group®ll HI3l] frefstAl FFAE o™ (P<0.01), SPS
+ SY450 group®lA 29.36 + 2.06%% SPS group
of wlal frolstAl F ksl th(p<0.05).
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Fig. 8. Effects of SY on the expression levels of BDNF and CREB mRNA in rats exposed to SPS. PCR
bands on an arose gel and their relative intensities.
SAL group @ Saline + OFT, FST
SPS group : SPS + Saline + OFT, FST
SPS + SY150 group : SPS + SY (150 mg/kg) + OFT, FST
SPS + SY300 group : SPS + SY (300 mg/kg) + OFT, FST
SPS + SY450 group : SPS + SY (450 mg/kg) + OFT, FST
#*% . Significant difference compared with the SAL group (p<0.01)
# . Significant difference compared with the SPS group (p<0.05)
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1. Seinge s sl Fol 5 1444 EF9 A5
A3l 2l G HZTFS SPS groupoll HlE] SPS +
SY450 group®ll Al frolstAl F7Fak 3l thH(p<0.05).

2. SEnEE g Sl OFTY &y A7t o

= 349 49 SPS groupol Bl SPS +

SY450 group®l Al frelstAl F ka3l tH(p<0.05).

SR InFE gL 2] FSTS &3+ SPS groupoll

Hla) FE35A1zke] SPS + SY450 groupollA

FrelshAl A gth(p<0.05).

SEnE A gL S E CORTe W3l SPS

group®ll H]&} SPS + SY450 groupol 28}l

223k eH(p<0.05).

4, LA EEEAEL Sl 5-HTY v% W+
Hippocampus, Amygdala©ls] SPS group®] H]
& SPS + SY450 group®] #<ltA F7ekAtt
(p<0.05).

134

LEEI N HESSo]  HippocampusollAdl DAl &

EWsl= SPS groupel HE] SPS +  SY450
group®ll Al -2l 8t 71 AtH(p<0.05).

LEEI NGy HESSo] HippocampusollA] BDNF H
CREBY] ¥ d¥+= SPS groupell ®|3] SPS +
SY450 groupoll Al f-2]3tAl F7Fekth(p<0.05).
webA LB HIESS PTSDR op7ld 4%
CORTS w33, 74¥ 5-HT B5E Z7HA7]9
NE, DA¢] %7}¢} BDNF, CREBe| &
A JA7s H 7I9AsHE 3|5A7]aL
MelE 31 5AIA PTSD As=ell Fa% 3
Bk
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