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Objectives: This study evaluates anti-stress and sleep-inductive effects of Dongshingihyeolyangsu-
bang (DSGYSB) on rats induced by chronic mild stress (CMS).

Methods: Twenty-five healthy rats were randomly divided into five groups: normal, CMS (Control),
DSGYSB50, DSGYSB100, and DSGYSBS200. All rats except the normal group were exposed to un-
predictable stress conditions such as water deprivation, empty bottles, and forced treadmill. A week af-
ter starting the experiment, rats in DSGYSB50, DSGYSB100, and DSGYSB200 groups were fed orally
with water once a day for two weeks. Then blood samples were taken from the rats for analysis of com-
plete blood count, AST, ALT, and glucose. Noradrenaline, corticosterone, serotonin, GABA and melato-
nin were measured by ELISA kit. BDNF, CREB, TrkB and TNF- @ were measured by RT-PCT.

Results: In Noradrenaline contents, the DSGYSB200 group revealed significant decrease compared to
the control group. In corticosterone contents, the DSGYSB200 group revealed significant decrease
compared to the control group. In serotonin contents, the DSGYSB200 group revealed significant in-
crease compared to the control group. In GABA contents, the DSGYSB50, DSGYSB100, and DSGYSB200
groups revealed significant increase compared to the control group. In the activity of BDNF, the
DSGYSB50, DSGYSB100 and DSGYSB200 groups revealed significant increase compared to the control
group. In the activity of CREB, the DSGYSB100 and DSGYSB200 groups revealed a significant decrease
compared to the control group. In the activity of TrkB, the DSGYSB100 and DSGYSB200 groups re-
vealed significant decrease compared to the control group. In the activity of TNF- @, DSGYSB100 and
DSGYSB200 groups revealed significant decrease compared to the control group. In glucose contents,
the DSGYSB100 and DSGYSB200 groups revealed significant decrease compared to the control group.
In the leukocyte changes, white blood cells, neutrophil, lymphocytes, and monocyte significantly in-
creased in the DSGYSB100 and DSGYSB200 groups than the control group. In the erythrocyte changes,
hemoglobin significantly increased in the DSGYSB200 group than the control group.

Conclusions: Results suggest that Dongshingihyeolyangsubang has anti-stress and sleep-inductive
effects on rats induced by CMS.
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Table 1. Prescription of Dongshingihyeolyangsoo-Bang (DSGYSB)
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TS Herbal Name

Scientific Name Weight (g)

SRS Paeoniae Radix Alba
g (1) Zizyphi Spinosae Semen
e Rehmanniae Radix Preparata
51 Angelicae Gigantis Radix
HERA Longan Arillus
[ Amomi Fructus
X3 Scrophulariae Radix
eS| Bupleuri Radix
Bk Acori Graminei Rhizoma
e Scutellariae Radix

Total Amount

Paeonia Lactiflora Pall. 10
Zizyphus spinosa Hu. 10
Rehmannia glutinosa 10
Angelica gigas Nakai 8
Dimocarpus logan

Amomum Xanthoides Wallich
Scrophularia buergeriana Mig.
Bupleurum falcatum Linne
Acorus gramineus Solander
Scutellaria baicalensis Georgi

D D wWww s

Table 2. Time Table for Induced by Chronic Stress Model in Rat

Time Fri Sat Sun

Mon Tue Wed Thu

01:00 FD,EB (9 h) LON (9 h) FL (9h)
02:00

03.00

04.00

05:00

06:00

07:00

08:00

09:00

10:00

11.00 FT (2 h) FS (2 h)
12:00

13:00

14:00

15:00 NB (4 h)
16:00

17.00

18:00

19:00 LON (6 h) FL (6 h)
20:00

21.00

22:.00

23:00

24:00

LOF 2h)
WD (4 h)

LOF (4 h)

Tilt (6 h)

Tilt (9 h) THWD 9h)  FL(9h) Tilt (9 h)

Shaking 2h)  FT(2h) SC(2h) Shaking (2 h)

FD (4 h) NB (4 h) FS (4 h) LOF (4 h)

TH,WD(6h)  FL(6h) Tilt (6 h) FD,EB (6 h)

FD: Water deprivation, EB: Empty bottles, FT: Forced treadmill, NB: Noise bursts, LON: Lights on at night, FS: Force swimming, FL: The Flashing light, LOF: Lights off at

day, Tilt, Shaking, TH: Tight husbandry, WD: Water deprivation, SC: Straw litter clammy.

WY, WFFae-A] 17110 @) 1071& sZ27= A7 50.5

g THE AUk FAVIEES 79-Hl(Dongshin-

GihyeolYangsoo-Bang, DSGYSB)YE 50 mg/kg, 100 mg/ke,

200 mg/kg Al 7HA] = 5 mi/kge] S5Ol 50 A
shoich

2. MY

1) CMS (Chronic Mild Stress) Q&

2 ATE §1oto] Table 27} 2 YH AEHACMS)
S ANt AR NS AR OMS
& 2197 volukEkED), ¥l B ANER), A 2%
(FT), 22(NB), Z0F 7] a%i(LO JLOB), Z4A =4(FS),
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9 ZRKEL), Alo1A] 71&e]7|(Tily), Alo1A] &E57](Shaking),
UEE ARKTH), = 2EWD), 2k Z25(S0) 5 Y 2E

G2 GEe] ofelo] AT, o] 7 BT He A

Y BS Hligon, & 38 BRAE Hlsigle
v, el ARG A8k

ATEY] Hl= AXE oA 92 AAHNormal),
CMSe AR & A A o2 dizHControl),
= sl 1BdE o] [R50 mg/ke,
DSGYSB 50 mg), CMSZ FHAIX] & FAZ g
7350] 1174100 mg/kg, DSGYSB 100 mg), CMSS G4
3 A o] MIRK200 mg/kg, DSGYSB

[e]
200 mg)l & EHsisch

(@)
&
o
n
>
N
o
i

3) o2 £of

ORE9] 7ol zondaes ARSI CMS 8 &
ATE AlRrsEom, 1ol Zh 1314 - 143]0] ZA Al
A= Gick 13] Folg 5 ml/kgs TSI

4) M3 R AlRRE

AL AR AU, FRE olg3te] ¥ 7
A AR F i 32 2t HaRe 10

19 43 Bt T ARLRE 7105 AFE

Ago] ofgte] dofrl B9 5 F 100 «1E EDTA-bot-
tleof] Y& % ZulE Multispecies Hematology Analyser
(950, Hemavet, USA =481 Leukocyte, Erythrocyte,
Thrombocytes 788151t U Al GHL VS 6000CFI
(Vision, Korea)ollA] 3,000 rpmO& 2087t Alehdle] €4
S Fajololon], 84 o= AST (e} ALT WE

Dri-chem 4000 I (Fujifilm corp. Japan)2.=2 4519t}

= 0
ECEr LNV R R ESESETIE S S
QI % 3RE 3 43 WENBS o] Qojal Fope
H

$-& £33 ACCU-CHEK Active (Roche, Germanny)oll 2%
of g 7L SISl

7) ELISA°| 2|3t Noradrenaline (NA) &%

Norepinephrine £7-2 Rat Noradrenaline Elisa Kit
(Cusabio, China)g AM-dFo] 27319t} Rat Noradre-
naline®] coating® microplate®] Rat Noradrenaline
standard, serum 50 #1& ¥, Antibody (1X) 50 «1&
H7V8]| platecover= tappingdt ol 183 mixingslil
37°Cell 4057} incubation AIZt}. Wash buffer 400 1«1
2 33] washing & HRP-conjugate (1X) 100 «1E %7}
Skl plate coverg ©al 37°C of] 3087} incubation 8}
t}. Wash buffer 400 «1= 53] washing®- TMB Sub-
strate 90 15 7Pkl platecoverS §al dark AEIE
37°Cell 2083} incubation S}t Stop solution 50 «1
£ platec] @11 WS SAAZ] $- microplate spec-
trophotometer (Benchmark plus, Biorad, USA)Z 450
nmelAl OD (Optical density)S &4t Standard

=

curveE W0 sample®] NoradrenalineE assaystich.

8) ELISAC]|| 2|5t Corticosterone &%

Corticosterone<- Corticosterone Elisa Kit (abcam,
UK)E ARsto] 274319dtt. Corticosterone®] coating¥!
microplate®]] Corticosterone standard 25 1, serum 25
115 Y31 1X Biotinylated Corticosterone 25 15 %7}
sl platecover® tapping?t ¥ 187t mixingshal A
204 247t FSt incubation A1t Wash buffer 200
©12 53] washing & 1X SP Conjugate 50 «1& 7|5}
31 plate coverg Hal A-20fA] 30& <t incubation f
%Atk Wash buffer 200 #12 5%] washing & Chromogen
Substrate 50 «1Z %713}l bubbles A|ASH X plate
coverg Hal A2olA 20 -5t incubation sttt
Stop solution 50 «15 plateof] @il HAEES-S Z=x]A]71
% microplate spectrophotometer (Benchmark plus,
Biorad, USA)= 450 nmeflA] OD (Optical density)E 78
8193}, Standard curveE YHEE©] sample®] Corticosterone

£ assayolitt.



9) ELISA°| 2|8t Serotonin &%

Serotonin< Serotonin Elisa Kit (abcam, UK)E AR
sto] ZA81C). Serotonin®| coating® microplated]|
Serotonin standard 100 1, serum 100 15 €37 Alkaline
phosphate conjugate 50 #1E %47}kl Serotonin anti-
body 50 «1E P2 % platecover= tappingst $of 1&
7+ mixingohal A-2ofA] 2417 F<E 500 rppm & shaking
At Wash buffer 200 #1& 33] washing 3 pNpp
substrate solution 200 «1& A7}kl plate coverg &
1 Aol A 1A17F B¢t incubation 33t} Stop solution
50 ulE plateol] Wil WARES-S SAAIX] & microplate
spectrophotometer (Benchmark plus, Biorad, USA)=
405 nmeilAl OD (Optical densityys 2481t} Standard

A=

curveE WHS0] sample®] Serotoning assayslAct.

10) ELISAC| 2|8t Gamma-Aminobutyric Acid
(GABA) £7%

Aol Tt T A2t ¥ Z2)(50 mg)ell lysis buffer
1 ml& 93l precellys 24 (Bertin technologies, France)
oAl ASFIAL 4°C, 10,400 rpmoflA] 5E Ft AalEe]
(Centrifuge 5415 R: Eppendorf, Germany)d}o] Ao
Helsolet. Eefst A5 sample> Z4017] A7k ¥
FE3 ol9lch. GABA %782 Enzyme-linked Immuno-
sorbent Assay Kit For GABA (Biomatik, USA)S AR8-31o]
243s199ch. GABA7} coating® microplate] gABA
Standard, 2% sample 50 «l1& ¥ ¥ 1X Detection
Reagent A 50 ulE v} Y37 platecover= tapping (cloudy
A gtelyol Sof 187 mixingdtal 37°Cell 60%-7F in-
cubation 814t} Wash buffer 400 115 33] washing$-
1X Detection Reagent B 100 ulE g1l platecover=
tappingdt Zofl 187 mixingdkal 37°Col 30%%t in-
cubation A1t} Wash buffer 400 115 53] washing%-
Substrate Solution 90 ulE Il platecover= tapping®dt
Fof 157} mixingskal 37°Ce]l 1057} incubation (dark
Ayef)) ATk Stop solution 50 1«12 plateo]] @it HAHuF
S-S SAAIZ] 3 microplate spectrophotometer (Bench-
mark plus, Biorad, USA)Z 450 nmollA] OD (Optical

density)E 2743819t} Standard curveZ THS0] sample
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©] gABAS assayolSith.
11) ELISA9] 2|3t Melatonin (MT) &%

Alo] Tt & A3t ¥ 22100 mg)ol 1X PBS 1
mlS Y3 precellys 24 (Bertin technologies, France)l
Al FABFIAL 4°C, 7,300 rpmollA] 58 5 AR
(Centrifuge 5415 R: Eppendorf, Germany)sto] A58
wejololct. Eefst A5 sample> Z7g8h7] A7k 4
FEIBIIT. Melatonin %78-> Rat Melatonin Elisa Kit
(Biomatik, USAYE AR&-3Fo] &A1}, Melatonin®] coat-
ing%l microplate®]] Rat Melatonin Standard, %] sam-
ple 50 «1E ¥, HRP-conjugateE 50 «1& A7pslal
Antibody 50 #«1E @31 platecover® tapping?t i 18
7F mixing®}al 37°Cel|] 6057+ incubation AlZth. Wash
buffer 400 «1= 33] washing$ Substrate A 50 ul& 4
31, Substrate B 50 ul& A7t th& platecover® tap-
pingst ol 187F mixingdtil 37°Cell 1582t incuba-
tion (dark 4el) 3+t Stop solution 50 «1E plate]
w3 dRERS-S F2]AJZ1 & microplate spectropho-
tometer (Benchmark plus, Biorad, USA)Z 450 nmof|A]
OD (Optical density)& Z7dst9ict. Standard curves Tt

=9 sample®] Melatonin= assayoF3ict.

12) Immunohistochemistry: Brain derived
neurotrophic factor (BDNF)

B Aol Bt A% AHE 80% O 7Rl 5% iso-
flurane (Hana Pharm, Korea)s ©-83l9] &9niy] 4%
£ 33, 0.9% saline 200 mle]l ©]o] phosphate buffer=
1|3k 5% formalin -§9(fixative) 200 mlZ AL 53
Foleiet. Aol St F= HE A 10% formalin &
Ko TAHAZ|AL, 30% sucrose’} FHGEl phosphate
buffered saline (PBS)°l| ‘go] 4°CollA] SF &< Hasel
o o HE 3% 9t ¥ ¥ XA Cryotome
(Shandon, Japan)= ©1-83}o 30 xme| FAZ Asict
] 2A2 Z7]9 0.1 M PBSell 3] A= X8I, 2%
E7] @x o0& 30% blockingdt %, 27} BDNF antibody
(1:400, Novusbio, USAYE ARESHITE. 12 3= 0.1 M
PBSell 0.1% sodium azide (Sigma, USA) buffer= 4008}
B|Asto] RSk W 222 14} eFEAof 4°CellA] 72

BN

i

2
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ARFEY BiFeRATE L 3 39 ol 2415 0.1 M PBS®
AlXet T8 biotinylated universal Secondary Antibody
(Quick Kit: Vector Laboratories, USAYE ol 37°CellA 30
B 59t BESAIZITE 0.1 M PBSE 3% AJ&3t o2, = =
2|8 37°Col| A 304 59T Streptavidin peroxidase pre-
formed complex (Quick Kit: Vector Laboratories, Bur-
lingame, CA, USA)ell @41tk 0.1 M PBSE 31 A%t
kS 222 2PAI 24 diaminobenzidine (DAB: Vector
Laboratories, USA)& ARg-ste] HEA7]aL, 0.1 M PBE
HPALS AAAFEE Aol Bt 2212 3g8tu] 7 (Nikon,
Japany& AMESte] 40Ml|E Frefisto] TRESIlar, AEAIE
©] 15 Scion image program (Scion Corp. MD, USA)

% olgelo] 2gelgict

13) Reverse Transcription Polymerase Chain
Reaction (RT-PCR)

(1) Total RNA £&

A2% Y= coronal sectiondto] A3 HA Ao
5 YA EAY wj7hA] —70°CoA Bakshei.
Total RNAY] Hal= & 22300 mg)oll 800 ul Trizol
Reagent (Lifetechnologies, USA)E il precellys 24
(Bertin technologies, France)ollAl w23}k, 2o
200 «19] chloroform (Sigma, USAXS 7}dte] 15% <t
T5o] & EEE &, ARAFHONA SR sk W oh
Al FES AASE] $18te] 4°C, 14,000 rpmollA] 55
Lot YAEZ|(Centrifuge 5415 R: Eppendorf, Germany)
siolct. YAERR ol AZele]l 500 «19] isopro-
panol (sigma, USA)y& Zd7Fsto] A /gefjollA] 58 &<t 3
A2k 3 RNA pellet2 @71 f1gte] 4°C, 14,000 rpmeilA]
S AEefstal, AR A8 pellete]l W Hate
70% ethanol®} 7] DEPCE Y1 4°C, 7,500 rpmolA]
SEZE ealEe] T pellettt W13 BE AASKAL, H>
ethanol:> A-2ofA] 57F AA1A 7AZ2A17] v DEPC-
treated water®]l 3597 spectrophotometer (Biophotometer:
Eppendorf, Germany)ollA OD260 %S 2] RNA2] 4%
EUR = el il

(2) Reverse Transcription Polymerase Chain

Reaction (RT-PCR)
24 total RNA 5 #g¥} 2.5 «1 Oligo (dT), DEPC-

treated waterg RT premix (Bioneer, Korea)ol #o]
Mastercycler gradient (Eppendorf, Germany)s ©]-8-5}
o] 50 ul cDNAZ 94J3}o] PCR $E-& 919t template®
ARSIt olrf] housekeeping 54411 glyceraldehyde-
3-phosphate dehydrogenase (GAPDH) (sense primer:
5'-ACTCCATCACCATCTTCCAG-3', antisense primer: 5'-
CCTGCTTTCACCACCTCCTTG-3")E internal control=
A1) Reverse transcription temperature cycle<
42°Co| A 1A17F <t cDNA synthesis, 94°ColA] 55 SoF
denature Z18]3L 4°Co|A] 5& F<F cooling 7|+ TAE
AX . Polymerase chain reaction=> ¢cDNA, 10 pg sense
primer, 10 pg antisense primer, DEPC-treated waterZ
PCR premix (Bioneer, Korea)oll ¥ % Mastercycler
gradient (Eppendorf, Germany)S o|-8-3fo] ZZA|7Ict,
PCR temperature cycle cDNA2] SZ2 $J}o] 95°C9]|
Al 300% &<t pre-denaturation, 94°CollA 40% <t
melting, 55°CollA 40% %<t annealing, 72°ColA 90%
52t extensiondh= WS 349] RS 3PSkl vpA|et
cycleoA] 72°CollA 600% %<t extension THAIS AXIch
BDNF AA522 primer (senseprimer: 5'-CAGGG
GCATAGACAAAAG-3', antisense primer: 5'-CTTCCCC
TTTTAATGGTC-3"), CREB A& primer (sense-
primer: 5'-TACCCAGGGAGGAGCAATAC-3', antisense pri-
mer: 5'-GAGGCAGCTTGAACAACAAC-3), TNF-a 44
A5E-2- primer (senseprimer: 5'-ATGAGCACAGAAAGC
ATGATC-3', antisense primer: 5'-TACAGGCTTGTCACT
CGAAT-3"), TrkB F8A52E-2 primer (senseprimer: 5'-
GATCTTCACCTACGGCAAGC-3', antisense primer: 5'-
TCGCCAAGTTCTGAAGGAGT-3)=  AlgJetoict. o]glA|
Z3£%] BDNF, CREB, TNF- @, TrkBS] DNAE Greenview
nucleic acid gel stain (IO Rodeo, 1:10,0000& Z33t
1.5% agarose geldollA 0.5x TBE buffer (80 mM
Tris-HCL, 80 mM boric acid, 2 mM EDTA, pH 8.3)&
100 VollA #7] FEAlA WA & Image Station
(Samsung, Korea)& o]-8sto] #s}9 oM, Alphaease
FC StandAlone Software (Alpha Innotech, USAYS ©]-&
Sto] ZA3H3ick



3. SAXE

DE Z4782 Excel statistic program (Microsoft,
USA)S o]-gdlo] HitX|e} #5XHmean +standard er-
ronE FAISFAL, ZF At 7He] A 2412 SPSS
21.0 ver. for windowsg ARgsle] H|EA
Mann-Whitney U testE Al8Jotict. 2 At tf2d
of Hlglo] @=0.05 $p<0.053 @=0.01 $FHp<
0.0DolA Folide A7tk

HJ-\:E o

. Za}

1. Noradrenalin &&oj| O|X|= %43f

Noradrenalin Tl vlX= ke a3t 23, it
454+12.4 10 pg/ml, F-S 85.2421.5

= Yehlio] AAdtel miste] tixwto] #34aL, DSGYSB
50 mgi-e 54.8422.6 10 +pg/ml, DSGYSB 100 mg:*
2 50.2+15.6 10 '+pg/ml, DSGYSB 200 mg=-S 35.4+
9.7 10 “pg/mle el thzol ulsled DSGYSB
200 mgite] G-oJet A4S etk Fg. 1).

2. Corticosterone &t&oj| O|x|= AT

—1

Noradrenaline (10 xpg/ml)
(0]
<)
1

*
40 A
20 A
0 - T

T T T
Normal Control DSGYSB DSGYSB DSGYSB
50 mg 100 mg 200 mg

Fig. 1. Effect of DSGYSB administration on the Noradrenalin level in
CMS rats. Values are expressed Mean=SE. Every group Normal, nor-
mal group; Control, CMS and no treatment; DSGYSB 50 mg, CMS and
administration of DSGYSB 50 mg; DSGYSB 100 mg, CMS and admin-
istration of DSGYSB 100 mg; DSGYSB 200 mg, CMS and admin-
istration of DSGYSB 200 mg. *p <0.05, compared with control.
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Corticosterone &=Fol| PlA|= ke TS Al At
& 27.9+1.9 pg/ml, thEw-E 60.5+6.3 pg/miE LR
of Zdsto] Hlgto] xS FolsHAl S7F5klalL, DSGYSB
50 mgi-e 41.9+7.9 pg/ml, DSGYSB 100 mg-2
41.14£6.5 pg/ml, DSGYSB 200 mga=2 36.5+4.9 pg/ml
< YeRfjo] dizte] vlsle] DSGYSB 200 mgito] -3-2s}
A AARlckFig. 2).

3. Serotonin @&o|| O|X|= P

SATEGTHY S Fol7k CMS T dF9]
Serotonin &l WA= P WA Adt, A
3.61£0.32 pg/ml, hFE 2.88+0.27 pg/mlS LER]
o] ol vlste] thaal 71AHal, DSGYSB 50 mg
-2 3.554+0.60 pg/ml, DSGYSB 100 mge-& 3.64+0.20
pg/ml, DSGYSB 200 mgw- 3.97£0.47 pg/mi& LER
o] thz+e] Hsled DSGYSB 200 mgto] G2l 713!
AchFig. 3).

[eXe]

4. GABA g O|xl= 9%

9.7 pg/ml, HZ7-2 35.0+7.3 pg/miE Leh o] HAE
of Blste] thRaS FoJsHAl A4kl DSGYSB 50 mg
72 52,0+ 1.9 pg/ml, DSGYSB 100 mg7-& 65.3+10.0
pg/ml, DSGYSB 200 mgw-& 61.3+5.4 pg/ml& LiEfLo]
tizto] vlslo] DSGYSB 50 mgt, DSGYSB 100 mgit,

100 1
80
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Fig. 2. Effect of DSGYSB administration on the Corticosterone level in
CMS rats. Values are expressed Mean=SE. The groups refer to Fig. 1.
*5<0.01, compared with normal; *p<0.05, compared with control.
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Fig. 3. Effect of DSGYSB administration on the Serotonin level in CMS
rats. Values are expressed Mean=SE. The groups refer to Fig. 1. ##p<
0.01, compared with normal; *p <0.05, compared with control.
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Fig. 4. Effect of DSGYSB administration on the GABA level in CMS
rats. Values are expressed Mean=SE. The groups refer to Fig. 1. #p<
0.05, compared with normal; *p <0.05, compared with control.
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Fig. 5. Effect of DSGYSB administration on the Melatonin level in CMS
rats. Values are expressed Mean+SE. The groups refer to Fig. 1.
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Fig. 6. Effect of DSGYSB administration on the BDNF activity in CMS
rats. Values are expressed Mean+SE. The groups refer to Fig. 1. "p<
0.05, compared with normal; *p <0.05, compared with control.
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Fig. 7. Effect of DSGYSB administration on the CREB activity in CMS
rats. Values are expressed Mean+SE. The groups refer to Fig. 1. “p<
0.05, compared with normal; *p <0.05, compared with control.
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Fig. 8. Effect of DSGYSB administration on the TrkB activity in CMS
rats. Values are expressed Mean=SE. The groups refer to Fig. 1. ##p<
0.01, compared with normal; *p<0.05, **p<0.01, compared with control.
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Fig. 9. Effect of DSGYSB administration on the TNF- @ activity in CMS
rats. Values are expressed Mean=SE. The groups refer to Fig. 1. **p<
0.01, compared with normal; *p <0.05, **p<0.01, compared with control.
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Fig. 10. Effect of DSGYSB administration on the glucose level in CMS
rats. Values are expressed Mean+SE. The groups refer to Fig. 1. “p<
0.05, compared with normal; *p<0.05, **p<0.01, compared with control.
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Fig. 11. Effect of DSGYSB administration on the AST level in CMS rats.
Values are expressed Mean=SE. The groups refer to Fig. 1.
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Fig. 12. Effect of DSGYSB administration on the ALT level in CMS rats.
Values are expressed Mean=SE. The groups refer to Fig. 1.
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Fig. 13. Effect of DSGYSB administration on the Leukocyte level in
CMS rats. Values are expressed Mean=SE. The groups refer to Fig. 1.
(A) White blood cell, (B) Neutrophil, (C) Lymphocyte, (D) Monocyte,
(E) Eosinophil. *p<0.05, compared with control.
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Fig. 14. Effect of DSGYSB administration on the Erythrocyte and Thrombocyte

B
18 1
*
15
= 121
2
(©]
2 4
m
O]
T 54
3 -
0 . T T T T
Normal  Control DSGYSB DSGYSB DSGYSB
50 mg 100 mg 200 mg
D
12
10

PLT (100xK/pl)
o)}
1

1

Normal  Control DSGYSB DSGYSB DSGYSB
50 mg 100 mg 200 mg

level in CMS rats. Values are expressed Mean=SE. The groups refer to

Fig. 1. (A) Red blood cell, (B) Hemoglobin, (C) Hematocrit, (D) Platelet. *p <0.05, compared with control.
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HA Dol A TrkB =8-A4120] 28-S 53 BDNFoI| £J3t

1AM EAA o] Z-E T & TNF- o= 274419 g5

& Wi7iehs e sk, S, HMEE 5 A
fol7] o] ofdh= thEAQ] Al E7IRIC R TNF- @
71 WSl GIEHRS-S oIk deiA QI
FAIZIE o] BDNFE] &dof| mjX|= ok kst
Kol

o], AL 127.042.6 OD value, TR~ 1185+
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oL,

olX

8

.8 OD valueE Uetfio] /d<tel ulste] tizto] 9]
St 74 YERASAL, Astoll A= DSGYSB 50 mg-
124.8+1.9 OD value, DSGYSB 100 mga- 127.9+1.9
OD value, DSGYSB 200 mga-& 127.0+3.0 OD value
Uehflo] RE Alglto] thztol| Hlslo] S8t Z71E 1}
ERSICKFig. 6). CREBS] €/de]l vX|&= Jake w9
S uf, FAES 129.3+4.0 OD value, H1Z~E 117.0+3.4
OD valueE Heffo] /gl nlsto] thzsto] fof3t 2t
A5 UESaL, A¥dolld= DSGYSB 100 mg
131.0£4.3 OD value, DSGYSB 200 mg7-2 135.5+5.0

o=

O
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OD value Yeljo] tjzte] vlste] & o] f-2fet
7+ YERRIcHFig. 7). T3 TrkBe] EAJof ujx& &k
S WIS o, AR 118.742.1 OD value, HZ:
2 82.0£1.3 OD valueg Uefdjo] A<kl vlsto] iz
o] Fofet AAE UeRgla, A¥tellA= DSGYSB
100 mgw- 93.1+2.8 OD value, DSGYSB 200 mgw-
102.1+1.4 OD value Uelfo] izstol] vjsto] &
o] oot Z7HE YESIA(Fig. 8), TNF- @ o] &/def
A= Foks WIS W, A/de2 108.1+2.3 OD value,
T2 126.642.4 OD valueE HERYo] Akl Blge
thRsto] Rofet S7HE UehiSlal, AlddtollAl= DSGYSB
100 mgw-2 109.1+8.1 OD value, DSGYSB 200 mg7-&
109.9£3.1 OD values Uelfo] tizstol vjsto] &
o] ot HAE UehlItkFig. 9.

ololAl & uf, FAI7|8Y%4Ho] BDNF, CREB, TrkB
o] BAE 71417131, TNF- @ 9] Heet A4S
| ZEHA Ao g I3t A7 4 9l vgAFER

=
o
2

Z]»{J}Z;]?‘ —_— o0 X o—1d
5SS EASl= GAEHA S etk Azt
1=

Halgkd] ZALE 5ot 715 2| 30] Wolof dist Avl=
R gk

B Ao A7 FoIolE W Glucose?]
Sleko. Ao AL 1203+6.1 g/dl, YIREES 147.2+
9.4 g/dIE Uefio] AgA4dtol| vlsto] txste] o8t 5

ek

7Fe UEigl, AdtolA= DSGYSB 100 mgehe
113.6+4.9 g/dl, DSGYSB 200 mgv-2 110.2+4.6 g/dI&
Uetjo] kel vlste] F o+ B foot Aas vE
WlcKFig. 10).

2EHA Ao A= Noradrenalin?} Corticosterone
o] o= Sldf difo] F7bE=H, HEwe] Edol &

y 2

‘_‘

48 208 B o, SAVEYTTe AEYAR QS E
G 7Sk qlokar Az,

SAZIESTH] oS floll ASTS}F ALTS] ok
Shelsl=d], AT} tiRat, BE AdwollA ol 2
o7} $lel(Fig. 11, 12), P84S EsIrtal Azt

Erythrocyte®} Thrombocyte®] ¥ols #23t Azt
Hemoglobin®] 7-¢- tz<to] H]gted DSGYSB 200 mgwt
o] §oJ3t 2712 Yehfgla(Fig. 14), Leukocyte?] 7%
ozl BJ3] DSGYSB 200 mgw=llA White blood cell,
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Neutrophil, Iymphocyte, Monocyteo] 4-2J3+ 2715 1}
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SANESY SFE Fol7k CMS ol st
Noradrenalin, Corticosterone, Serotonin, GABA, BDNF,
CREB, TrkB, TNF-a 5l @eHeba] wiglef| k= d&=
R v, b33} 2o ARG A,

1. Noradrenalin 2= DSGYSB 200 mgxo] iz}
ulastol fofaA ZHasigit.

2. Corticosterone $FgollA thz<tol Hlste] DSGYSB
200 mgto] FoJstA ZHAaxsteith

3. Serotonin oA 2wkl Hlgked DSGYSB 200
mgwto] oSt 57kt

4. GABA ¥ DSGYSB 50 mg+*, DSGYSB 100 mg
o, DSGYSB 200 mg 25 thxat3 vlwste] f-2olsH
57kt

5. BDNF 2> DSGYSB 50 mg+*, DSGYSB 100 mg
-, DSGYSB 200 mgwt K5 tisto] Blste] fofsHA| 5
7S

6. CREB €42 DSGYSB 100 mgw2 DSGYSB 200
mgatol A tiEte] vjste] FoshA Aaxsiiinh

7. TrkB €402 DSGYSB 100 mgw2} DSGYSB 200 mg
oA thzgtol Hste] R-oJHA A4Sl

8. TNF- & B4 DSGYSB 100 mgi} DSGYSB 200
mgwoll A tizRstell Hste] fofskAl daskeih

9. "My Glucose &2 DSGYSB 100 mgw-# DSGYSB
200 mgvt K thEote] Hste] [oJSHA] ASIGITt

10. Leukocyte H3}o|4 White blood cell, Neutrophil,
Lymphocyte, Monocyte2] 73-$- DSGYSB 200 mgwe] o
Ztof| BIste] fofstA F7FI3I

11. Erythrocyte H2}olAi= Hemoglobin®] o]
DSGYSB 200 mgwtollA] tizte] Blste] folshA 571
Ak
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