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BDNF %%ig#f X, ATP Lt 7 % — @i T BDNF @
BBEIFEI S s el shz®, 72, 72
T A TlE, ATPHIELCTBDNF OSB3 MI$ %
CEDHHENRTWASY, HIL, BDNFOMELED 5V
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PCl2%, VM a5 —4, v CTa— b LAEEIIC
WL 72e #LT37C 5% CO2LLF T ¥R IRIMLE
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WZBWT, PCI20 Trk ¥ 7 F VziElL, K252a (Trk
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2) ATP - UTPRMFEER

P2X, Z Bk & P2Y, AR A BDNF BB &
I HRERT 5720, P2X, B X UP2Y, Z8kOY ¥
¥ FTH5ATP (Sigma) &, P2Y,ZHMAD) 7
KT & % uridine 5-triphosphate (LA F UTP, Sigma)
ZPCI2\ 2N U720 T3 PBSICTHINEZ Phig L, %
IfiL 3% 55 #1230 4 PR L 72 82, ATPB L O'UTP (%%
100 uMol) % 1 BRI ROS S 872, B, ZBEOMT
Z M USERT U7z RPHEEE & U CHEIME RS 2 B &
w7,

X510, P2X 2 BB EPY, 2 R ARMHEICL S
BDNF B O AL % M3 2720, HEHTDH 3
Suramin (100 uMol, Sigma) % 1 Fpf Ko & 872
#%, ATPZAKIHML 720 % L CTH 3813 BDNF
ELISA #4712, #l21Z BDNF @ mRNA O 12 H v
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FWASHE, VA RYFIV (R 2RI
WAL, Ho 7)) 7 &2fTo7z. ZOFEBIIMEN R
FERSF B EBRMHREE RS X - TRES N, A
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3. IM&HERE

DIEZERNC £ D 7 BE-11 RO BICERINE 4T - 720 i
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5. EIZIZ$1F % TrkB & BDNF mRNA O PCR
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-80C THRAF L THBWZRIEIC 1 mld RNA i 58
W (ISOGEN; =v Ry I—V) ZMAREYFA X
L7z S MEETHRIEL72#, 02ml7 makil i
A TIoA M < IR, 20 M=EETA v Fax—
M U72%%, w008 (15000 x g, 15400, 4C) L7z,
FREOKEEPOF 22— 72 EYL L T IZ05ml D
A4V 7anR) = VENZLGHMERTA ¥ F2aX—
N L7214, TR L8 (15,000 xg, 1543, 4TC)
LEWEZROBRE, 5%y ) —NVEMMZTHo 72
RNAXLV v M &%, TE (pH75 =y Ky I—
V) WCHEMLERNAR Z ML 72, KIZ, 4ug®
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7 A9 B 1
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2) PCR &

¢DNAIZTaq(TAKARA EX), Tagi i (10xEX),
ANTPIRAEW, 754 ~—, ddH20Z M %z, ¥ —
<~V A 75— (TAKARA) |2 CTRT-PCR% 1T -
7z TrkBIUR D 7= M L 727 F 4 < —BFIE
forward; 5-ATAACGGAGACTACACCCTGATGG-3
reverse; 5-AGCTGACTGTTGGTGATGCC-3 (PCR
product: 505 bp) (Invitrogen)® T & %, BDNF 3
RO 7= SN2 7 T 4~ —EF L forward,
5-CAAAAGGCCAACTGAAGC-3 reverse; 5-CGC-
CAGCCAATTCTCTTT-3 (PCR product: 169 bp)
(Invitrogen)® THh b, f ¥ ¥ —FLa>r ba— &
LT, GAPDHZMEH L7z 20774 < —H5IL for-
ward, 5-CCTTCATTGACCTCAACTAC-3 reverse;
5-TTCACACCCATCACAAAC-3 (PCR product:
306 bp) (Invitrogen)®’ T& %,

PCR® 5= 131294 C 30#», 58C 30#, £ L T
72C 602 3094 7 v, fv T3 72C 5 5
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L CTLAS3000 (FUJIFILM) % f#i- CTHgsg L7z,

6. BDNF O Real-time PCR

Hik & FARIC RNA 2, cDNAGK L7z, €L
T Light Cycler” |2 T Real-time PCR %47 5 72, Light
Cycler” 480 SYBR Green I Master (Roche) % fi#i
L, BDNF®O 7 J 4 ¥ — I HABEFHEAICBW
TH L, E%)1E5-CAGGGGCATAGACAAAAG-3
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(reverse; 167 bp) > T&h 2, x4 L LT, Pactin
A LFEBICPCREZ T > 720 77 4 ~—HEHIE L
To@#) THbH ; 5-CCTGTATGCCTCTGGTCGTA-3
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(reverse; 260 bp) ™ Z1295C 105 T b7z 412,
7 A1 (95C 108), 7 x> 2 (60C 108)
ZLTE 7 A b3 (72C 1080) #4094 7 ViR
L7z Ok, 7HU—ZATXr VESIKEIE, BN
1T C, PCRIEW DO E R 2 MEGE L 720 BInFHBL,
B-actin mRNA 2% 3 % BDNF mRNA TR 72,
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BDNF mRNADHHHRNAD 7 ua— 7%, v b
BDNF il cDNA @ 2659-2778 N — A2 xHis L 72 W7 F
D119 bp IZHESWTHEHK L 72, (Promega)® 11-UTP
RSNy ax 7y =ik, 7 v FBDNFO—K
8D cDNA 7a—7EDIGDO T X)) ¥ 7 F v b SP6/
T7 % i TR L 72, ISHIZ, 4 um O &Y F
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7 v MRS OMEE, 4% /83T KVATIVTE R
¥ RS 6 REREE L, 28T 7 4 Y Wil %475 72,
HHN R A um DY %2 Z N SR L, A< b+
VU F Y R R AT o 7z SERIRR LA i Y v
TIWAT A v rat MAX-POZffif L72. (NichireiBio-
sciences) A J A4 Fid15%73%H,0, * ¥ / — )V CTHLHE
L7z, I iEhnn =T 1 KF BDNFHL 7 ¥ F
AR 7 0—F VPR TR L 72, ) VRS KT
Wik, U2V ¥ —BREPLY FIgA T
H 5 2WPUR L B T30 Bn S 872, Fefld 55
bV AR 120.0003% DR LK% & 5 A 720.02%
VT I NRYI v IHBIETEY, YR, oA
REFV) VTR RS/ AT T4 T T
YhE— Ll LTy FIgGER—kifke LT L
726
9. 1% &N BDNF £ ELISA f#f

¥ — LINOE:EE L % ML L 135 @ BDNF &
% ELISA T##T L 720 MRS 78528 HiKiE, ED
(2ot i S AR I 7 2 HEBR L 72 B A % FHw
72o ELISA %, BDNF Emax” ImmunoAssay System
(Promega) % M\ ClEICHEWET 5 720
10. #EETDHT

AERTENT 1213 SPSS ver. 170 (SPSS) =L, 7
FAHI - T—=1) AMEHK, <V KLy b=—=DU
W, F7213 ANOVAMER, Tukey-Kramer 12 X
O FRBT 2 4T - 720 PAHIE <0.05 THEFHFI e B DS
bbEEFLT,

& R

1. TrkBZEHEOME

KL X U TrkB 52 284K (clone47/TrkB), & L T
K252aTrk FHEH] 2 (B S8, ¥HNO A 73V 7 3
YORMENE L, ENENOEBRFEOT KL
YULARNVIEUTOE) THAH, T~ ba—IvEE, 2500
+1291 pg/mL7 T = A b #, 2308 = 6249 pg/mL
K252a+ 7 = A M#E, 4500 = 3512 pg/mLC7 T =
A MDD VT FLF ) VIREE LMo §RT O
DINT FLFY) VIREOR THEENH 72 Lh
L, K252a+7 I=A M ay ba— VO TH

* *
@ 350 i
3 300 -
3
i‘» 250
@ 200
- E
S 150 4
2
g 100 4
o
Z 50
0 >
Control Agonist K252a
+
agonist
(b) 60000 x X hd
’_ET 50000
E 40000
2 30000
£
2 20000
[<}
o
10 000
0
Control Agonist K2§Za
agonist

Fig. 2 Characterization of anti-tyrosine receptor kinase B
(TrkB).

PC12 cells were treated with anti-TrkB (clone 47/TrkB)
and/or TrkB inhibitor, K252a. Levels of noradrenaline (a)
and dopamine (b) in the media were then assayed by HPLC.
(a) Significant differences in noradrenaline levels were seen
between the agonist group and all other groups. Data were
analyzed by the Mann-Whitney U-test and the Kruskal-
Wallis test (*p<0.05; n=4 per group; error bars=SD). (b) Sig-
nificant differences in dopamine levels were seen between
the agonist group and all other groups. Data were analyzed
by the Mann-Whitney U-test and the Kruskal-Wallis test.
(*p<0.05; n=4 per group; error bars=SD). Adrenaline was
not detected in any group. (Kondo Y et al: Journal of Neu-
rochemistry 124: 224-232, 20130 Fig. 1% ¥l % 4 Tiizik)

Ao 72 (Fig 2a)o
FNEFNOERED F—r33 Y LAVIILL T Y
Thb, 2 rua—)Viif, 37381092 pg/mL: 7T
= Z b #, 38087.8 = 140325 pg/mL; K252a+ 7 I =
2 M, 2958 = 8498 pg/mL, 7 T= A MEED F—3
IVLRVEMOERD F—3 Y LRIVOMICEE
BB oo L, K252a+7 I=A Mf&E v b
O — VEEZE I e o 72 (Fig. 2b)e 7 KL F U Vi
M T&Ehh ol
2. TrkBTERHEZFER L ZRIBE60H X ML X8
DHFIAZILLANIL
TrkB{EHPLAREH O Z AR % 60558 7 v M
B2Th7agIryoitxidl (X, 2he
NOEBEDOT FLFY Y LNVIIUTOMY) TH
bo I MU—IVHE, 4315+ 2476 pg/mL; A ML R
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Fig.3 In vivo catecholamine levels after stimulation with
TrkB expressed in the adrenal medulla after 60-min
stress using TrkB agonist antibody.

Rats were stimulated with TrkB agonist antibody after
60-min immobilization stress. Levels of adrenaline (a), nor-
adrenaline (b) and dopamine (c) in blood were assayed
by HPLC. (a) Significant differences in adrenaline levels
were seen between each group. Data were analyzed by the
Mann-Whitney U-test and the Kruskal-Wallis test. (*p<0.05,
*p<0.01; n=4-6 per group; error bars=SD). (b) Significant
differences in noradrenaline levels were seen between each
group. Data were analyzed by the Mann-Whitney U-test
and the Kruskal-Wallis test. (*p<0.05, *p<0.01; n=4-6 per
group; error bars=SD). (c) Significant differences in dopa-
mine levels were seen between the control group and all
other groups, but there were no significant differences be-
tween the stress + agonist and stress groups, or between
the stress + agonist and stress (adrenalectomy)+agonist
groups. Data were analyzed by the Mann-Whitney U-test
and the Kruskal-Wallis test. (*p<0.05, *p<0.01; n=4-6 per
group; error bars=SD). (Kondo Y et al: Journal of Neuro-
chemistry 124: 224-232, 2013DFig. 2% &7 1] % 14 CTHnik)
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Fig.4 RT-PCR analysis of tyrosine receptor kinase B
(TrkB)
(BDNF) mRNA expression in adrenal glands after

and Brain-derived neurotrophic factor

60-min stress.

RT-PCR analysis detected mRNA expression of BDNF
and TrkB in the stress and stress + agonist groups. In the
control group, very little BDNF and TrkB mRNA expres-
sion was observed. (Kondo Y et al: Journal of Neurochemis-
try 124: 224-232, 2013DFig. 3% i n] % 1% Tlixik)

B, 32605 4629 pg/mL : A ML A+ 7 T= A M,
176895 + 86769 pg/mL ; RIEMM A L A +7 T=
Z M 2500 = 1.300 pg/mL THEHEOT FLF 1)
LRV THEEERD -7z (Fig. 3a).
FNENOERBHDO /7 VT FLF Y VREZUTO
WY ThHb, a2 ha— )V, 13570 = 677.7 pg/mL:
A ML AW, 60538 15858 pg/mL: A ML A+T7 I
= A M, 13737.8 = 37549 pg/mL;: Bl A b L A
+7 T=Z M, 35508 = 614.7 pg/mLo [ABICEZEED
JIVT FLF Y VikEMTHESEY S 72 (Fig. 3b)o
FNFNOEBRED F—83 Y LARWIIL T O Y
ThHhb, 2 bua— )t 615+52pg/mL: A L
AHE 2540+ 625 pg/mL; A MLV A+TIT= A M,
4055 + 111.0 pg/mL ; RIBEWHHA LA +T7I=X b
M, 3385+785pg/mLay ba— LD F—/83 »
LAV EMDOTRTORED F—r33 Y LNV THEE
o7z (Fig. 3c)o
Yha—HE, ANLAEE, FLTAMLA+T
T=A MECBWTELED T v b EHEP AL —
Yarl7zgy MHTHEEEZZD) -7z FIEHREA
LA+ T I MREEHPA XL -3 Ty b+
AMNVATIZA MECHEEE I Lo 72,
3. 603X b L XfEDEIE DTrkB mRNA & BDNF
mRNA DFIR
RT-PCRZ i L6043 A + L R K D I E @
TrkB mRNA & BDNF mRNA O 58 % 5471 L 720 60
GANVARE, AMLVABWEAMLVA+T7I=A b
B, v bo— VXL LC, R ToBDNF
mRNA 3 L < B LA L7z FHIC TrkB mRNA
vho— VLR L CE L RAHIE LA (Fig
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Fig. 5 Quantitative real-time PCR analysis of Brain-derived
neurotrophic factor (BDNF) mRNA levels in adre-
nal glands after 60-min stress.

BDNF mRNA levels in the adrenal glands of immobilized
rats after 60 min was assayed by real-time PCR. Data are
expressed as BDNF/b-actin mRNA ratios. BDNF mRNA
levels were calculated to be: 0.021 £0.017 for the control
group (non-stress), 1.254 0400 for the stress group, and
0.830£0.344 for the stress + agonist group. Significant dif-
ferences in BDNF mRNA levels were seen between the
control group and all other groups. Data were analyzed
by the Mann-Whitney U-test and the Kruskal-Wallis test
(*p<0.01; n=6 per group; error bars=SD). (Kondo Y et al:
Journal of Neurochemistry 124: 224-232, 2013®Fig. 4% #vJ
%13 CHisifk)

4), MLED T v FEFPARL—Ya v LTy b
MORINHRTE T R o 72,
4. 609 X b L XfE D &IE O BDNF mRNA O Real-
time PCR

HI'% @ BDNF mRNA 1% Real-time PCRIZ T4#r &
17> 720 BDNF/B-actin mRNALL# iz 2 > b g — U,
APMLARE, FLTCAMLA+T7IZ A MEOXIREE
THME L7z, BDNF/f-actin mRNA HERIZLLIT o b
ThHb, v ba—u#E, 0021 £0017: A b L 2%,
1254 0400 A ML 2+ 7 IT= A b, 0830 = 0.344
oY b= VLMD THESENEH o720 A b
LAREE, ANLVA+T7I=R MO THEEEIT R
otz (Fig.5)e HALED T v b EFEUA L —T 3
Y L7Ty NOMOREBIIE R Lo 72,
5. 609X kL XEDEIE TO BDNF mRNA O ISH

ZHOLIWIXISHIZE V605 A ML AKORIEICS
I3 % BDNF mRNA % 4747 L 720 & L X)L @ BDNF
mRNA DFEHA, T v FORELAHBORY 7 1
Taryra—VCTHIBTE L, £y A7 —7THE
L7WR T 7P VIR TE L do/ze 27 b
O—VHETIEINA TV T4 ¥ =2 a v 7 FIVIREE

RSB B 5 TrkB % %A & BDNF O EAEH 61

Fig. 6 In situ hybridization for Brain-derived neurotrophic
factor (BDNF) mRNA in adrenal gland after 60-min
stress.

In the control group, BDNF mRNA was weakly expressed
in the adrenal medulla, but was not expressed in the adrenal
cortex. In the stress and propranolol + stress groups, BDNF
mRNA was expressed in the adrenal medulla, but was not
expressed in the adrenal cortex. Scale bar=200 Im. (Kondo
Y et al: Journal of Neurochemistry 124: 224-232, 2013®Fig.
5% FFT] & 15 CHzR)

Fig. 7 Immunohistochemistry for Brain-derived neurotroph-
ic factor (BDNF) protein in adrenal gland after 60-
min stress.

In the control group, BDNF protein was weakly detected
in the adrenal medulla, but was not detected in the adrenal
cortex. In the stress and propranolol + stress groups, BDNF
protein was detected in the adrenal medulla, but was not
detected in the adrenal cortex. Scale bar=200 Im. (Kondo Y
et al: Journal of Neurochemistry 124: 224-232, 2013®Fig. 6
A 30T & A CHRR)

R cHdobh, BIEREMB Ty 77
WBHERTE L o/2e AMLVABETIEINA 7Y ¥ A
Y=gy 7 FIVIGEIBHE ML cm < B, B
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Fig. 8 Quantitative real-time PCR analysis of Brain-derived
neurotrophic factor (BDNF) mRNA levels in PC12.
BDNF mRNA levels in PC12 was assayed by real-time
PCR. Data are expressed as BDNF/b-actin mRNA ratios.
BDNF mRNA levels were calculated to be: 0.00016 +0.00008
for the control group , 0.00085=0.00004 for the after expo-
sure to ATP group, 0.00038 +0.00001 for the after exposure
to UTP group, 0.00013+0.00010 for the after exposure to
Suramin group, 0.00014 =0.00003 for the pretreated 30 min
before ATP stimulation group, Significant differences in
BDNF mRNA levels were seen between the after exposure
to ATP group and the control group or the pretreated 30
min before ATP stimulation group. Data were analyzed by
the ANOVA test and the Tukey-Kramer test (*p<0.05; n=5
per group; error bars=SD).
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