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ABSTRACT

Objective : This study is conducted to investigate the effect of Astragali Radix on Post Traumatic Stress
Disorder(PTSD) induced by the Single Proposed Stress(SPS).

Methods : The experiment was conducted with five groups; SAL groups with only saline treatment, SPS
group, SPS + ARX25 group, SPS + ARX50 group, and SPS + ARX100 group. After applying SPS, saline
and ARX were administered for 14 days to identify the change of body weight, sucrose intake amount,
and behavioral changes through Open Field Test(OFT) and Forced Swimming Test(FST). After the
behavioral experiment, plasma corticosterone levels, serotonin, norepinephrine and dopamine concentrations
were measured by enzyme-linked immunoassay in medical prefrontal cortex, hippocampus, and amygdala.
Brain-derived neurotrophic factor(BDNF) in the hippocampus was measured using Reverse Transcription
Polymerase Chain Reaction.

Results : Weight change has significantly decreased in the SPS group compared to the SAL
group(p<0.05). On day 14, the sucrose intake of rats has significantly increased in the SPS + ARX100
group compared to the SPS group(p<0.05). In OFT, the number of staying in the central space has
significantly increased in the SPS + ARX100 group(p<0.01). In FST, immobility has significantly
decreased in SPS + ARX50 group and SPS + ARX100 group(p<0.05). The concentration of serotonine,
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dopamine and BDNF expression has increased significantly in SPS + ARX100 group compared to SPS

group(p<0.05)
Conclusions :
in the central

crossing zone space

In the SPS-induced PTSD experiment, ARX increased sucrose intake and the numbers of
in OFT, decreased

immobility time in FST, and increased

concentration of serotonin, dopamine, and BDNF. It can be postulated that the ARX could be effective

for the treatment of PTSD.

Key words : Astragali Radix, SPS, PTSD, behavior disorder, BDNF.
I. A= KHE AL 4 Atk PTSD &AoAA dept=
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ot & AE#A Holl(Post Traumatic Stress Disorder, Zxyo] FZ7|5HGRAIG ol sigEcty 2 4 9t}
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g8 olFofth AYAme JAXFFA =, AA Aol AF @ AFAFT HeE Felsty, AT
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E(corticosterone, CORT)2] sk WH3L Medial Prefrontal
Cortex, Hippocampus, Amygdala®] serotonin(>-HI)9] 5%
@} Hippocampus®] Norepinephrine(NE) 2 Dopamine(DA)
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I. A7

Afof| ARgE AFEEL Sagmtaco Animal Co.(Seoul,
Korea)oll Al 45k 7572 FA 200~220 go] 4
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o7 (No. 1 filter paper)= ZZA IJAY AAs=
7] Rotavapor® R-124(BUCHI Labortechnik AG, Flawil,
Switzerland)¢} Ak ASPFA(EYELA Co., CCA-
1110 45 Tokyo Rikakikai, Tokyo, Japan)& ©]-&35}
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o]-g-5tq Aot AxA|

182 go2 &2 9.1%%t.
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AA|StaL 149 59F 100 mg/kgo] ARXE FARRE &

N

(SPS + ARXI100 group, n=0)°2 Wit} ARXL}
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o] decapitation st HE A|AsHATE. @8 CORT
F2AE A o B8 dieHols] EHUES A
Fotdet. AQFTE Db 1023 4000XgollAl P2
st @A AfFote] —20° Collx Hysigrt 5-HIE
BEAsk] Yafl &35t ] AEll4 Hippocampus, Medial
Prefrontal Cortex, Amygdalas E22]3It}. Hippocampus©l]
Al NE®t DAE SAsk. F59 @4 CORT=
rabbit polyclonal CORT antibody(Novus Biologicals,
LLC, Littleton, CO, USA), 5-HT% rabbit polyclonal
5-HT antibody(Abcam, Inc., Cambridge, MA), NE&
rabbit polyclonal NE antibody(Abcam, Inc., Cambridge,
MA)E A8t DA rabbit polyclonal DA antibody
(Abcam, Inc., Cambridge, MA) Z2EZS o] 85}
ELISAZ =735ttt MES HAlol &4 A2olA 1
AlZE ERF F710 leEE o] HiRlch g2 4584
2 ofg] H AFste] HHAIF ST, optical densityE
100 nmoflA4] ELISA reader(MultiRead 400; Authos
Co., Vienna, Austria)2 =43}t
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windows& SPSS(Version 13.0; SPSS, Inc., Chicago,
IL, USA) =2 3-& o]8aotal ARE Tukey's post—hoc
test= AASIATE P value 7} 0.05 "9l of SAH
o7 {ouet Ao=w 7hEsiiitt

m. 23}

1. SPSoll &4 39 A5 g AFFl e #

EE(Astragali Radix, ARX)9] &3}

SPS2 il PTSD EER4 ARXE &
A5(body weight)Z 2Fg dF & (sucrose preference)
o] Wste 259t

SAL #9] A2 A4 194 100.0 + 0.0 goflA 14
A 1376 = 23 g o2 1A H|s) & 1376 +
23 % 7Yk, 22 717 SPS 2] A 194

E
+
=1

Eigecs

100.0 + 0.0 g 1494 116.7 + 3.6 g2 116.7
3.6 % S7¥sted SAL el Hls| S7kgo] g-2lsHAl
435t tH(p<0.05). SPS + ARX25 72 194 100.0
0.0 g 1444 117.8 = 7.1 go=2 144 =5} 117.8
+ 7.1 % Z7}sk0em, SPS + ARXS0 w2 194
100.0 + 0.0 g 1494 131.0 + 23 g 22 129#]
"5 131.0 £ 2.3 % S7Fheh. SPS + ARX100
o= 194 100.0 + 0.0 g 1494 1322 + 3.0 g
o2 1¢94] vl8 FFA7F 132.2 £ 3.0 % 75k
1497 SPS 1} H|WStGS wf ARX Fo{gfat Hg|o}
of AFol Skt AFIE HIou fode Hol
2] eFekek(Fig. 2).

A AHFE ST 23 194 ZE AgaolA
© ot ZpolE Kol o, 1494 SAL
A 86.2 £ 0.9 %, SPS #oIA 62.6 £ 49 % =2 SAL
o Hls) GOt AolE HATHp<0.05). EFH 14U 4]
BE ARX FEoZolA SPS ol Hls| Ad AFgol
Z7VeFe AFS Hom, SPS + ARXI100 woA&
A FeFo] 84.5 + 3.7 % & SPS ol H|F ot
A F7¥eFRAH(p0.05, Fig. 2).

I~

pd

+

2. OFTolA 9] #ito] wat
SPSE fxH PTSD F=RdoA ARXE Fogt
Agaelie] WEANE Adste] BEAste 2%

o

AUAE AEE Rge

0.93 2<Idl SPS #+2 10.33

SAL oA
+ 138 3=

113

SAL <ol Hls FolstAl HAastHrH(p<0.01). SPS +
ARX25 #& A9lstal ARXE FoIgh oA SPS +
of Hls AlE® Sl7t AvrAor Frlstglon, E3]
SPS + ARX100 o4& 16.00 = 1.21 32 SPS &
of Hls} FoJstAl 8147t F7FsEATH(p0.01). 7ol
A FH FZHperipheral zone) 22 ©]53H ZLojAE=
SAL ¥} SPS , ARXE Foig & b {ogh Ao
7} Holz] g¥qkt.

S HEE AIRFe] 749 SAL w9] 17.42 +
2.04 %ol Hlofl SPS wAllAE= 6.77 £ 1.2 8%=2 F9
SHAl A5kt (p0.05). T st BREE A7
739 SAL #3} SPS &, ARXE Fogt « % {9
g WSS el 4+ glelth(Fig. 3).

3. FSTol|lA #iol axt

SPSE J4EE PTSD SER DA ARX25E Eot
T AR ES Aldste] AEHstE SA5H
=8
B25P5 A (Immobility time)2 SAL 9] 29.2 +
3.2 zof H|3]| SPS wollA 75.8 + 14.9 =& Fol5H
Z7}sFtH(p<0.01). SPS + ARX25 #& 542 + 88
Z=2 SPS o] Hls| FFPF Algto] FAstoH,
SPS + ARX50 1} SPS + ARX100 ollA z+z+ 40.7
+ 1.8 %, 31.5 + 6.63 2= SPS ol H|a] R-2l617
FASFATHP0.05).  FRF-EAIZHclimbing  time)-&
SAL oA 57.2 + 11.9 %o] Hls} SPS oA
312 + 112 22 745901, SPS + ARX25 ol
A 375 + 134 %, SPS + ARX50 oA 51.8 +
13.1 ==& SPS ol Hls F7ltou 942 Hoj
2] ekt =9 F A (swimming time)-2 SAL w3t
SPS i, ARXE FoIgt & Zholl Rt zfol& HolA]
oFtthFig. 4).

4. @% CORTY| sLHsto] djet ¥ a7t

SAL #9] ¥@% CORTY s+ 101.33 £ 2345
ng/ml 1] HIg] SPS w2 207.33 £ 36.56 ng/ml 2
o5kl F7FeFAeH(p0.05). SPS + ARX25 HollA
198.00 + 23.44 ng/ml, SPS + ARXS50 wollA 142.67
+ 6.36 ng/ml, SPS + ARX100 o4& 150.00
9.87 ng/ml = SPS ol HIS| ARXS] §=Fe] whet 2
CORTY] =7t Hashs BdFS BHou, Fo%
RNt (Fig. 5).
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5. Medial Prefrontal Cortex, Hippocampus, Amygdala

oA 5-HT9 Fko tit ¥#Ee] ax

SPSE2 f&d PTSD FEEHY ARXE & 3
%]9] Medial Prefrontal Cortex, Hippocampus, Amygdala
oA 5-HT9| F=5 S5kt

Medial Prefrontal Cortexoll5l 5-HT9] sX+ SAL
oA 206.67 + 39.57 ng/mgdld] Wl SPS o] 7
2 108.67 + 23.10 ng/mgo & SAL o] H]s {-2Ja}
A AR THp<0.01). EFF SPS + ARX25 oA+
113.33 19.13 ng/mg, SPS + ARX50 oA+
156.00 + 17.78 ng/mg2 Z7}stA0ut BAHOR &
oskx] ¢¥Fekal, SPS + ARX100 oA+ 180.67 +
32.67 ng/mge=z  FSHA  F7VettHp<0.05).
Amygdalaol4]9] 5-HT FE+& SAL ollA] 219.33 +
12.77 ng/mg, SPS A 70.00 + 24.85 ng/mgo=
SAL ol Hls foJshAl F4stal(p<0.05), SPS +
ARX25 o4 82.00+16.17 ng/mg, SPS + ARXS50
2o 96.67+31.67 ng/mgO.& SPS o] ¥la] Z7}st
Rou FAARJN Fold2 @IStk SPS + ARX100
o= 19133 + 4.81 ng/mg= SPS ol H|s] &2
SH S7VsFAtH(p<0.05). HippocampusellAl 5-HT &
T SAL oA 266.00 + 9.87 ng/mg, SPS ol Al
L9933 + 22.04 ng/mgC & SAL o] H|s] 7HAs)
Fout FAAJ] Fode flolth. SPS el HIsf SPS
+ ARX25 wold 14933 + 23.10 ng/mg, SPS +
ARX50 oflA 151.33 + 26.03 ng/mga Z7}5+11,
SPS + ARX100 #oll4= 232.00 = 26.86 ng/mgo =
S7htdon frofsta] ekstth(Fig. 6).

St
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+
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6. HippocampusoA] NE ¥ DA9] Fko oigh

o] a7

SPSE =% PTSD &R oA ARX Foio]
o2 NE® DASl Hd®s ZAsklth. NEO 3¢
SAL ollA 221.33 14.44 ng/mg, SPS oA
98.67 + 25.10 ng/mgZ® SAL ol vl F-olstA 7
25k90Th (p<0.05). SPS + ARX25 ZollA 89.33 +
29.54 ng/mg, SPS + ARX50 <toflA 162.67 + 13.68
ng/mg, SPS + ARXI100 #ollA+= 172.67 + 15.07
ng/mg& ARX®| Folge] H|gste] Frlole At
Helou sAAcR fode sichEFig. 7).

DA A< SAL olAd 89.67 + 15.17 ng/g, SPS
24 31.00 + 5.13 ng/g& SAL ol vla] -oloHA|

HE

+

14

FASEATHP0.01). SPS + ARX25 oA 4333 +
6.17 ng/g, SPS + ARX50 oA 55.67 + 5.81 ng/g
& SPS o HIs] FTIstA oY AR [oju|stA]
4tk SPS + ARXI100 oA DA+ 81.33 + 3.18
ng/gO® SPS P uls) aoulshl Zrkskac
(p<0.05, Fig. 7).

7. Hippocampusol|A] BDNF ‘&-@zo]| thgt o]

SPS2 Frgt PTSD sER 4 ARX =¥
hippocampus®] BDNFe] WdZE =t
2o 32.07 + 231 %] HlS] SPS ZelHE 14.09
* 343 %= FOsHAl AR o (p<0.05), SPS +
ARX25 oA 22.45 + 2.76 %, SPS + ARX50 il
A 2378 + 5.11 %= ARXS] feo] whet Z7)e}
Rou FAACE fFoJskr] btk SPS + ARX100
oA BDNF 2@k 30.08 + 0.48 %= SPSwoll

2 1= 0

vl frostAl S7FsAtH(p<0.05, Fig. 8).
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PTSDof| it AeFeletd A mz+=
A g7t AGED. FEARRE A= AzEY
N4 AFFAI(SSRI,  Selective  Serotonin  Reuptake
Inhibitor) AEe] 25 A=A7F AHEEY HA7AE,
=5, 48gE, AS37E T4 FE8e] HaHdn

A RRE AR EAR, AHEEARE 5] UA

F2 obEAzet

ob BoF FE, 8o Fo] TEY meot BekeAdd
= Xz HAZE ot ole RAE-S Heslr] 9
d #Zele a7t B4, AW 52 B8 T HD
o] Al=H It

grojatoll A PTSDE 24 18] A Aoz Qg
E, BN R, o R FET 4 QdoH®. o]
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Fig. 1. Experimental Protocol for Single—Prolonged Stress (SPS)—induced PTSD Symptoms and ARX Treatment

in Rats. Groups of six rats were used for each experimental condition.
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Fig. 2. Effect of ARX on the change of body weight (A) and sucrose intake (B) in rats exposed to SPS. Signif

icance: 'p<0.05 vs. SAL group, "p<0.05 vs. SPS group
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Fig. 3. Effect of ARX on locomotion and exploratory behavior in the open field test of rats exposed to SPS. C

hanges of the crossing numbers at the central and peripheral zone, the time spent in central zone and p

eripheral zone in the open field test. Significance: 'p<0.05 vs. SAL group, ~ p<0.01 vs. SAL group, “p

<0.05 vs. SPS group
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Fig. 4. Effect of ARX on the Forced Swimming test in SPS—induced PTSD 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. Significance: "p<0.05 vs. SAL

group, ~ p<0.01 vs. SAL group, "p<0.05 vs. SPS group.
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Fig. 5. Effect of ARX on CORT levels in SPS—induced PTSD rats model; measured with an ELISA. Parameters
and determined at the end of the
experiments. Data are expressed as the mean + SE of 6 animals in each group. Significance: “p<0.05

vs. SAL group.
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Fig. 6. Effect of ARX on the 5-HT concentration in the medial prefrontal cortex, hippocampus, amygdala of
SPS—induced PTSD rats model. Significance: "p<0.05 vs. SAL group, = p<0.01 vs. SAL group, *p<0.05
vs. SPS group

120



el 9] 191 : #rtrh AF]olA SPSE f= PTSDe] H2l= a7t
Min et al, Effect of Astragali Radix on SPS-induced PTSD in Rats

P
w

NE concentration
(ng/mg tissue)
N
&
S
DA concentration
{(na/g lissue)

]
wa
&
’

&

Fig. 7. Effect of ARX on NE(A) and DA(B) concentration at
the Hippocampus in SPS—induced PTSD rats model.
Significance: 'p<0.05 vs. SAL group, = p<0.01 vs. SAL group, *p<0.05 vs. SPS group
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Fig. 8. Effect of ARX on the expression levels of BDNF in SPS—induced PTSD rats model. PCR bands on an
agarosed gel and their relative intensities. Significance: "p<0.05 vs. SAL group, "p<0.05 vs. SPS group
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