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Abstract

A new mandarin hybrid cultivar called ‘Shinyegam’ was developed from a cross between ‘Kiyomi’ (Citrus unshiu
x C. sinensis) and “Wilking’ (Citrus reticulata) at the Citrus Research Institute of the National Institute of Horticultural
and Herbal Science in 2012. The ‘Shinyegam’ was extracted with 70% ethanol (SYGE), and polyphenol content
was measured to assess total antioxidant activity of flavonoids. Radical scavenging activities of the extracts were
examined using a-a-diphenyl-B-picrylhydrazyl (DPPH), 2,2-azino-bis 3-ethylbenzthiazoline-6-sulfonic acid (ABTS),
and ferric reducing antioxidant power (FRAP) assays. SYGE showed high polyphenol and flavonoid content as
well as strong DPPH, ABTS, and FRAP radical scavenging activity. We used a mouse model to assess the memory
enhancing properties of SYGE and its ameliorating activities on leaming and memory impairments. Drug-induced
amnesia was initiated by scopolamine treatment (2 mg/kg, interperitoneal). SYGE administration (25 mg/kg, oral)
significantly enhanced cognitive function and attenuated scopolamine-induced cognitive impairments as determined
by novel object recognition, passive avoidance and Y-maze tasks. In addition, SYGE increased brain-derived
neurotrophic factor (BDNF) expression in the hippocampus. These results suggest that SYGE enhances learning
and memory in normal states and attenuates memory loss caused by cholinergic dysfunction.
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7 i EAQ 7S d2sto|m o=, 654 ] Al
22| 70%7F dz=stolHH o2 7o gl weke o] 1
o & M 7% Aste} o T Ast T ¢
545 BATR,3). ol 7g s 2
Aske gFA 6 AB|EE 915, ol & Qg
oo 2 HBR ABHEES 53} 5o
o] o]l g7tE A Slvh

o ZRE ohrst e S
< oe] A A5 AMEE o] ge
YIC, g4k 7F2EwolE, g Rkol=
Ee dsta o ksl gek,
Zte ZPHE 0| E 609 Fo] EAshs
o@). g E3Eo] Sle FopH o]
naringin, hesperidin 52| Bl %4 £} naringenin®} hesperetin
o] viEA PR EAT AEF] TR wolEs
oo JAFH oz Ea)shH, flavanonesS 23] o] 12 3]
A F-91Q1 e el 7HE B3, flavones- 23] o] R
Q1 e = 22 o Wol R23TKS). A2/ A9=
TF el A 71 HA o} A2 SRR}l Al AEE o] ghom
e A dgeolv o T2 detia Easa
ATE 53] AEFole Aoy e AL e BiEHA
942 polymethoxylated flavones(PMF) % nobiletinZ}
tangeretin®| frEo] SloH, o]5 PMFE 4% &3
AA, AT 52 A, A, S T A=
Yehlle= Z21o82 HuEi Ivke,7).

2 AT = AR E AEF AldirS T3
Eztatele] ZFEAT Aol 200230 A2 (Citrus unshiu
x C sinensis)®l| “Wilking’(C. reticulate)< w8|ste] S44%
FEolth 2008\ HH54 2AL F AEE At U335
£ Fofatla, 20104 2012 A FEEAA = 570
A AFA G AlDE A FHF AEEA F5L
130 g A=ola RS AP or ot Agsta HAS
g e @A Aot} A o] A7 = 1249 st o=
A7) el FEE 11-12 °Brix, AF 3RS 1% W lo|th
HHE FEHI HFEe] B HolH 7= ‘Wilking' 2}
FrAkeld ofgh Holth AlEF Aoz 257243 FAF
A 717t S Bt wom] ALE =AAEL Tl
g FFoIt®). Tl =AM A FF vstet A
Aol = =A A7} 7hseh 17 A FE S48 98
N 2 AEF Al -8 =
o] g3t gitst g Q1A% AT EHE st
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19 S AHA T F Af3e] AATEa 60T 1271 A
124873 212 AR Eafete] ARgsiith Alelzt =
E(SYGE)E A% AR 2 gl 70% MHE 40 mLE 7}3le]

FE7|2 1A Bt FESL, AF S 045 im
syringe filter= I3 F 2t w53kaL T4 25}
A B2 AHEEEY

- o
s )

HPLCE o|8% E2I20|l= 24

FoH o= AR F48 $% A5+ 10000 ppm FE
2 FH]3le] 0.22 ym PVDF filter(millipore) 2 o] 2}3F 3
HPLC(e2695 Separations module, Waters Co., Ltd., Miliford,
MA, USA)E ©]-&3atod A 53t} 40l A3 column
£ YMC-Triart Ci5, 250%4.6 mm, S-5 um, 8 nm= AF2-31%1
11 detector= UV/Visible Detector(Waters 2489, Waters Co.,
Ltd) S AFS3FA T 7452 2 mLmins 743191 UV
280 nmol| A HEsISvh A S HsiA] A= Fol Bol &
fr=lo] 2ltkar 2l A rutin, narirutin, naringin, hesperidin,
neohesperidin< ©] %% Z71°] acetonitrile:20 mM
phosphoric acid=2:8°|t}. Quercetin, naringenin, hesperetin
< o] Z71°] acetonitrile:20 mM phosphoricacid=4:6.2-
2 4339 1L, nobiletin?} tangeretin®] ©]F} L&
acetonitrile:20 mM phosphoric acid=6:4% F3J35}] o &
€ A9 HPLC gradeS AH&-3ISITE 5522 MeOH
7} DMSOE ©]-&3te] =<1 v &3ated 22} 200, 100
50, 25 ppmo] HES wAH 0 84 ete] AL,
tlol8 4 S/W= Waters®] Empower System= A}-8-515)

EgiEro|= gk 5H
% 299y 3% =42 Folin-Denis(9)H < ©] &3]
TR ZAste] FHE 1 mLe] Azt F

2o A 5E7F ¥EE- T Na,CO; £-9(7%, wiv) 200 L2}
THT 700 ILE Hol A4 A7 ¥E-gAIZ T v
3 720 nmoll A FFEE 2384911, gallic acidS ©]-&3}
o Y EZAYFNE o] g3kl F2Ee 5 Eelolm
e Uehlileh & St ol & 342 fleliA
© Moreno 5(10)°] W= o] &ste] FEE 15 Lol
diethylene glycol 150 pL, 1 N NaOH 15 uLg *7}s}<]
T34t & oA 1ARF ¥RgAI7]aL ELISA  reader
(SpectraMax® M3 Multi-Mode Microplate Reader(Molecular
Devices, Sunnyvale, CA, USA)E Al&-3l4] 420 nmol| A &
B=E =331} Querceting =2 2 28 57
AR E o] &3l FE2E] T Sk wol= S UE

ibeie

fd

DPPH radical scavenging &4 =4
DPPH ] Z &7 &4 ¥ Blois 'H(11)< ©]8-3t
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o] ARESIGITE 02 mME FH| ¥ DPPHS} A28 351

Al 2of A 1057t 2|3k & ELISA reader(spectraMax@ M3
Multi-Mode Microplate Reader(Molecular Devices) S A}-8-3]
o 517 nm A FFEE Sttt DPPHE| S3=7}t
50% g v Yehes A 89 FE(SCso) = EAIBH L
o, 7t Al5& 33 93RS AAlske] Fagke 7619
of wj AMEH T O EE vitamin CE AHE-SHATH

DPPH radical scavenging effect(%)= (1- )XIOO

ABTS radical scavenging &4 &3

ABTS radical &4/ 7.4 mM ABTSS} 2.6 mM
potassium persulfate S E3 F A2 hAolA] 15A17F F<F
WA8e] radicals F/3AIZ § o] &N 734 nmollA] §F
T ko] 0.70+0.027} ¥ == Fulelgit). HE ABTS &
o 180 pLell &= 20 ULE 7hste] Ao A 1538 St
A% hg 734 mmol M FREE Ytk ABTS
radical A& A5 & o] Aot FHTE Alo] 9
FRE Aol T Mg T,

B-C

ABTS radical scavenging effect(%)=(1- )x100

A : ABTS §3%
B : ABTS9} A8 WHgdo] F3=
C: ABAAS 3=

FRAPHo| 2|8t &M3t &4 5H

Ferric reducing antioxidant power(FRAP)'Hol| 2]3gt &t
3} 24L& Benzie9} Strain(12)2] Wl ulal 2649
300 mM acetate buffer(pH 3.6), 10 mM 2.4,6-tripyridyl
-s-triazine(TPTZ)”7} €-31¥ 40 mM HCl €43} 20 mM
FeCl;-6H,0Z 77} 10:1:1(vjvjv)2] B &2 & 35le] FRAP
719 o7 AFE-Sl3ITh 96-well plateol] THEEE F:2] Al
5 40 uL, FRAP 7]*“’“ 100 uLo} S/ 200 ULE A} =
EEste] 37CellA 487 ¥EEA1Z] F 593 nmell A 3=

= =339 7 ]g% 33] wHEste] AAISH AL
FeSO, TH,0E EFEH R dlo] 4& FFHFHFAS o]
L3l BA 5kt

AYHTE AlE H AETe 74

ICR 7 v}-9-2~& @l ghule] 2.8 Z(DBL, Eumseong,
Korea)E»rEi T 6?04 157 Aty A8 EARSA
ol A-GAIZ T Aol AFSSFA T *‘645”*}%”
PR &% 23402, AUFE 50£10%0] 0.0, HF7]
= 12413 @) (EH AT 08 0(»2000)& %::iEJOiE} aﬂr
’\}E“ AHAAFAA A A8 =2 % 32+, scopolamine
T8 &4 i) 2 Ald|7H25 mg/kg/day, p.o.)
Ao 2 Ef/atar, 7 wtvich gutg] ) wjx|ste] 257k
AT 7104 2] EA-F 2 scopolamine(2 mg/kg/day,
ip)S 747t 57 Fo]8%] 2™ (scopolamine Fo])(13),
Ao 74 ﬂﬂv—fﬁ scopolamines Fo}7] 7€ A K wjd

1497 75125 mg/kg/day, p.o)3tl o, Fof 8L
-,-E1 149 7}A] = scopolamine(2 mg/kg/day, i.p.)= FA°l
Folgide). A zTe 72 Bdo REA R Aed A
YA AFE Ttk JIA7% 9 7198 Hrle= F
149 Al Fhati o, v A5 Fof 4A]7F o] A
TES SANA HE HEFste] 70T BAsqi &
ATelre] BE FEAPS ATty F=24F &2
A3]9] 52l el FPEHJTHSAHE: 2016-0037).
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2 9Ixls8 EAE(novel objective recognition
test: NOR test)

}° 25 e A ZelrE gaK40x40x27 cmyoll ¥
S Al71a, A, Bk A2 g 37](2.7x2.7%5 cm)7}
s 27H«1 EAA, ADE B2 F 5% 5 24 24
HE 7P *lLe ST 1ML 3 k2t 2

ook offt
mS olo

Aoz Wle @ 7He EAA)E M2 EAB)E vH
o] Fa1 A 5% B9 J&@ T2 2339tk A2 EA)
(7 ¥o] 5.7 emQl FFR=F) = 71E A9 TU AE

‘.4

o meb S B e, o m] A
SR BAE ”}X]L B =A Fvt e Aew
gty 24 oA 5g e 2 EF Ballo) A4
NG ZFete] AR B AL e v]g, 2 wEA s
T-oke] Atk

rkim

(discrimination index; DI)&

DI(%)=

AlB 100

1: 8RR &e EAo ZnS HAd A7t
B : HHE EHd] IS HY Ak

Y-O|ZAlE (Y-maze test)

AR AR AR = A2 of 2 E FH(10x41%25 cm) S
2 YA Bk Apo] Bl m2 2 ARElen, 7t n'
= A2 12009 €33 Zte 2 v X = o] 2t} Y-mazed]
Al W 7HA1E A, B, C2 B3 & 35| nl¢2E 1
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A 2] T ool £AH O Soltt A 1REANT
 actual alteration, Z ABC, BCA, CAB 52| £A)0.2 913
S0P, ALEA Bl de A FFE QY
A oxsk

% Y733 =2 (% spontaneous alteration)S TFS-3} 2T},

. % alteration <~
% spontaneous alteration= ——

= 47 42

%100

+=&&|1| A8 (passive avoidance test)

Passive avoidance test= dark chamber®2} Z™ o] )& light
chamber 27112] o2 FEE|o] 9l om vl stainless
HApo =z o] Fo|x3lt}. 7} mouse= dark chamberl| 4] 13-
Et 4 H3AIZTE 480l B F light chamerel] &
YAAIZ 12 Fo door’} E&laL, F 7} dark chamber®
o7 1% ol Fo] 23], 03 mAS] A7|EHo] 2%
B JRIAY. g5 A1EE A7l theE ZF mouseE =
Ode 2 719 Al (test trial)= AAISHATE 2 A light
chamberl] mouseZ 31 mouse2| ¥ To] T} Sof7=t|
Ze]l= AlZt(atency time)< 180%7FA] =7 3131 tH14).

Western blotting

A T8 F uke2E SAAA, HE A& F 8wt
B0 lysis bufferS 3 7Fste] 3087 &8l (lysis)A 12 &
16,000 xgoll A 20%-7F LA ®elste] Alxd & 52
A Ak th Tl 5% = bovine serum albumin(BSA)S
#3}sle] Bio-Rad Protein Assay KitS A-8-3to] 7 &3}
o] 20-30 pg2| lysateS 8-12% mini gel SDS-PAGEZ 4]
F2]8}o], ©] & polyvinylidene difluoride(PVDF) membrane
(BIO-RAD, Richmond, CA, USA)9l| 200 mA & 243t F<t
transfer 3}$1T}F. Transfer T membrane®] blockingS 5%
skim milk7} 32 TTBS(0.1% Tween 20+TBS) &< of 4]
oA 241 F AAISHITE Brain-derived
neurotrophic factor(BDNF)2] & <FS- Z &3] ¢33k a4
2= anti-mouse BDNF(1:1,000)(Calbiochem, La Jolla, CA,
USA)S AHE-311 3, TIBS &-foll 4] 3] ato] AF-eof A
2A7F WheA17] & TTBSE 33] Al sttt 221 el 2
horse radish peroxidase(HRP)ﬂ ZA%tE  anti-mouse IgG
(Amersham Pharmacia Biotech, Little Chalfont, UK)E
1:50002.2 3]4351e] Zd-2of| A 307t WHS-AIZ1 ¥, TTBS
2 33] AAste] ECL 7]Z(Amersham Biosciences,
Piscataway, NJ, USA)?} 1-3%3F ¥+-8- & Chemidoc(Fusion
solo, VILBER LOURMAT, Detschland, Germany)-< ©] 8-}
of ©ild YA EE IR
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EAEY

RE AFE 33 o)) RiRsio] o] foj om, A7l Az}
= 7t g wel Hid FEAAE eIt AT
Z}e] zlol= SAS package(SAS Institute Inc., Cary, NC,
USA)E AF8-319] Duncan’s mutiple range test2 712 H]
wste] YERARAL, p<005 FollA BAA felde A%

sk

g 3 nF
HPLCE o|2%t SYGES flavonoid £4

Alof| 72 20021 HEA Ao A (Citrus unshiu
x C sinensis)©l “Wilking’(C. reticulata)S B to] L}-&
WA e 2 AFEY A9 B4 ZAFE A £ 2012
| FHF Ad-wgusiglon 20159 THEAY 5 5
E5ATH®). Alodlfte 23807 fAFshEA 37171 9
1 FEvt =om ALE wA A} 7hsd AHEFolth
ol#1gt Aozt FEE(SYGE)Y flavonoid ¥4 $]8)
HPLCE ©o]&3tod #EFEZ rutin, narirutin, naringin,
hesperidin, neohesperidin, quercetin, naringenin, hesperetin,
nobiletin, tangeretin® -2 FAs3Th 1 A3} 8
S| rutin, narirutinm hesperidin, nobiletin, tangeretins 221
gk 4= 9J%1. 2™, hesperidin > narirutin > nobiletin > tangeretin
> tin®] TO2 FHE] YRS AT 5 Uk
ko] =2 hesperidine w5023 2] 7502 &
g RS AAlste] A, 24, 7]H S AAlEkL =3
WA, G BAE R B S aHES BT 9
= st Ao® delA Jon, FEE drEl Us
hesperidin®] &2 100 g & 1,018 mge 2 7H Esith
(Table 1). 53] Azt FEEA = 7 O T-hsl o]
%= polymethoxyflavonoid & &utole] 2, &k &9 59
2d 7} reactive oxygen species(ROS) == A 5RO 25

[<}
B 9YE nEse 482 s Jow &

)

Table 1. Flavonoid contents in ‘Shinyegam’

(unit: g%)
Flavonoids Peel Flesh
Rutin 3437430" 17.9:0.0
Narirutin 64520512 315.62+30.4
Hesperidin 1,018.50£89.1 555541500
Nobiletin 517.9+439 ND?
Tangeretin 90.37+6.8 ND

"The data represent the meantSD of three determinations.
No detected.
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nobiletin(15-17)3 &<t Ro=w &z
tangeretin(18)2] 3F&Fo] 517.99} 90.37 mg/100 g© & T}
giEol AAgT

2ol e

SYGEZ2| &atst &4

SYGE®] &4tsl 243 375 914l total polyphenol 3
total flavonoid %, DPPH #}t]Zt A~ A &4, ABTS radical
AL, FRAP 42 S35t 21 EAd S5 A&
—r04 Ob'l 2Fs}-3kel w8l A 7|2 &2 Z}-8-3}+= polyphenol
2 3 Exlde 271 ©]/3<2] phenolic hydroxyl(OH)”7 | & 2t
o“'z} sRtER ZEtE o] =9} o] F/doltt. o
3l polyphenol®] &2 gallic acidS ﬁ?%’“i =73k
A3} SYGES & 4.65 g GAE/100 go] &5 o] 2‘91_*11
total flavonoid= 1.79 g QE/100 g & thaF shf=lof ¢

& AES O 3Heka 91 SYGES] 313 &%
Bo13t7] H8l deslaM = HAEHA A5 HA) g 011
o gz &A 45 %ﬁ%‘ 4 9)& DPPH, ABTS
gz A 243 4ke e whgo 23 M7 Eo s
bl S SHE 5 31—& FRAPE 57 31%it}. DPPH
o UZE aAs GAEE H19H ABTSS
potassium persulfate9}2] HH-3-of] oJ3] AdE ABTS gz
o] ksl o olaf AAE uo} Tl A7 dEE
ABTS @z 27 242002 =2 (0.78, 0.156, 0.312,
0.625, 1.25, 2.5 mgmL)Z 8] A8 5 o] &3t oz
9] 50%7F A3l == E(SCso)= 13+ THTable 2). 1
Z 3} DPPH9} ABTS 2tz A E/d o gk SCso0] 242t
2.08+0.19, 0.24+0.021 mg/mLS! AL el 4= gl9lon,
kst G AR Tt Sl we AA ST
S7hte As 918 4 Uit E3 DPPH oz &
A4 7}= T2 FRAP W& W& pHoll A Ao ]3]

ferric  tripyridyltriazine(Fe’*-TPTZ) &7}  ferrous
tripyridyltriazine(Fe**-TPTZ) 2.2 $ 5 & el & o] &3t
AL g2, 5o itsiAr} gl 7 AL lthe &

& olgste] JTE Wrolti(13). FRAP =% 23}

Table 2. Total polyphenol content (TPC), total flavonoid content
(TFC), and antioxidant capacity (measured by DPPH, ABTS, and
FRAP methods) in SYGE

DPPH ABTS FRAP?
(SCso, (SCxo,  (Fe*" pmolfg of
mgfmL) mg/mL) extract basis)

Sami TPC" TRC?
APE @100 9 (@100 g)

SYGE 465031 179+0.12 208+0.19 02430021  123.2£1021

Micrograms of total polyphenol content/100 g of sample based on gallic acid as
a standard.

IMicrograms of total flavonoid content/100 g of sample based on quercetin as a
standard.

IMicrommole of total Fe2+/mg of sample based on FeSos7H,0 as a standard.
“Each value is meanSD (n=3).

123.2+10.21 umol/g®] $H S B om, 2kl g2 A

o B4 ItsAA Bl D4 AtaE A7 st e

ditsh= A7} glo] SANke-2 Bk AU S A
o}

dhe Bo] $24E 1 o] g

-~

1
N
H

SYGE9l Ex ¢IXls¥ HAE(novel
recognition test: NOR test)

N2 SARJANEE ] &9 gljnfol| oJal] Ty =
AA71% Foll 7P zo] d#Eol e 7198 719
PFAF T stHE TE0] Ax Hote =AY 2740l

objective

S714e w=1a, FAekE AlbE 7R v 1 24 B
&4 % 7198} OHﬂPoﬂ A He Ae o] 83 Aol

52 gfutel] AAE o] e AEE vEo R FUg

ol tigh Q12 A|Tte] A&7 HEE, A=E

1 94 49 diole] FLAY R A L AL
o] Ao A& scopolamine = 21 2]}
7]:1‘— E _”J:ﬂ-g]. 5% Ut-ﬂ.g_ o]_s.g]_o:] SYGE7}' 7](;'4

g &3 s B3 AEAE FAknAt ik
Ag 52 wde] FUF T BAZ ANk A

]
s714le] o] T EAE EXSH H= olu Yvky
o7 F EAE @Aete g7t Blzsith 443 &
A 5 ohE M2 EAR wAATIH 3421 mouse
= A= EA4ol el o 22 7S 7HAE 498
o E =& EAsk= A7t ﬂ <7k o 19
U 7]9go] 38 sEREY A5 AEs EAe 71E9
EAIE A % o 7 EA4 1t 2R Sl 2 Aol
UetlA] Al ok EAQIA] Ad Z3E AnEd
scopolamine= *2]3HA] ¥ Aol A2 A4 QUA
H]-&0] 60%, scopolamine #2]-2] 7% 36%°] %1 1L, SYGE

70 -
60
50
40
30
20

Discrimination (%)

10

0

Scopolamine - +
SYGE - - +

+

Fig. 1. Effect of SYGE on the novel object recognition test.

For the investigation on the scopolamine-induced memory deficit model, memory
impairment was induced by scopolamine treatment (2 mgfkg, Lp.) and SYGE (25 mg/kg)
was treated. For percentage change in object cognitive ability test, the time that the
mice spent with the novel object was recorded. Data represent meantSEM(n=8). *p,0.005
versus control group; #p,0.005 versus scopolamine group.
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860 = A EA A5

Ao ¢ dzwdt A 54%2 SV 0 HE
W=7l =& o2 Hol SYGEZ| 7198 7jAe] a3r}
dae FAE F AATHFg. D).

SYGE=®| Y-maze Al8ollAe| &1}

@71719] Feje] FRIAE S 718 Y-maze Ao
2] 3} spontaneous alternationZ} total entry= Fig. 29} #°]
%73} scopolamine, SYGE #] 2]l A 701-945} Afol &
gholel 4= IRt} Scopolamine * 2|2 A-F- 7] o]
4= 47} -P]*_HL 48+5.12%%]
Bt 60+7.5 %At $HH scopolamine

FEHel & SYGEE 25 mgkg -2 A2
3} 739 spontaneous alternation <=7} 1 58+4.5% % &
AR SR o AUA S7Fetse g0 + UATHF.
2). 22y 7 P o R Sorke T g E ‘JrE}lH‘C total

F?

”Qoi spontaneous alternation %

whe thzatel A
oz 79 71—/\2

B e = e =1

¢

entryoll & W37} gl 2122 Kol spontaneous alternation
(A)
80 r
£
-]
5 60 | #
E
E
kS
=~ 40
D
=
g
El
Z 20
S
=
0
Scopolamine +
SYGE - - +
B)
80
g #
Fol *
=
2
= 40 |
2
g
=
«
= 20
(=3
=3
7
0 1
Scopolamine - + +
SYGE - - +

Fig. 2. Effect of SYGE on the Y-maze test.

A, total number of arm entries; B, spontaneous alternation.

For the investigation on the scopolamine-induced memory deficit model, memory
impairment was induced by scopolamine treatment (2 mg/kg, Ip.) and SYGE (25 mgfkg)
was treated. While scopolamine induced an impairmmt in spatial working memory and
an increase in locomotor activity, spontaneous alternation behavior and number of arm
entries during 8 min session were measured. Data represent meantSEM(n=8). *p,0.05
versus control group; #p,0.05 versus scopolamine group.
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Fig. 3. Effect of SYGE on the passasive test.
For the investigation on the scopolamine-induced memory deficit model, memory
impairment was induced by scopolamine treatment (2 mgfkg, Lp.) and SYGE (25 mg/kg)
was treated. Data represent meantSEM(n=8). *p,0.05 versus control group; #p,0.05 versus
scopolamine group.
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Fig. 4. Effect of SYGE (25 mg/kg) on the protein abundance of
BDNF.

The photographs represent the temporal profiles of BDNF expression in the hippocalpal
tissues after SYGE treatment (25 mg/kg). The graph displays densitometiric analysis
of the expression ration of BDNF/(3-actin normalized to the control group. Data represent
meantSEM(n=3).
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