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Expression of Brain-derived Neurotrophic Factor Gene in
Retina Following Vitreous Tap
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Abstract

Purpose : Mechanical injuries to the retina follow-
ing vitreous tap are reported to protect photorecep-
tor cells in a rat model of the retinal degeneration
and enhance the survival rate of retinal ganglion
cells in the optic nerve transection. Neurotrophic fac-
tors are presumably involved in the protective
mechanisms. In order to see whether neurotrophic
factors are synthesized in the retina, we studied the
expression of neurotrophic factors in the retina fol-
lowing vitreous tap in rats.

Materials and Methods : One eye each of 20 ma-
ture rats received transscleral vitreous taps at three
points of entry and retinal injury. The retinas were
removed and examined at day 0 to 14 of treatment.

Results : Following injury, the retina showed in-

creased expression of glial fibrillary acidic protein
(GFAP) mRNA and brain-derived neurotrophic fac-
tor (BDNF) mRNA. There was no enhancement of
neurotrophin-3 (NT-3) mRNA when examined by re-
verse transcription-polymerase chain reaction (RT-
PCR).

Conclusions : Activated retinal glial cells may
produce BDNF which prevents retinal neuronal cell
damage following injury. (J Jpn Ophthalmol Soc 103:
271276, 1999)

Key words : Brain-derived neurotrophic factor, Ne-
urotrophin - 3, Glial fibrillary acidic
protein, Retinal injury, Retinal glial
cells

I % &8
W 5 0 L R OO R 52, MERF L0, AR SR 3R R 1

T 2 LT, ke H 113, SRA M, J5 o
7 ) TR L\ I3 AR S 7 S PRI LD G
i, FOELEHERE, SMLREICFERH T EZA N TY

ISR © 105-8461 BUSCERIEKPUIG 3258 Mns M AP REIE SR W W

CERE 10 4 6 H 5 Hfd, SFRE 10 4 10 H 21 HSGET 8
Reprint requests to: Tsutomu Sakai, M.D.

Department of Ophthalmology, Jikei University School of Medicine.
3-25-8 Nishi-shinbashi, Minato-ku. Tokyo 105-8461, Japan

(Received June 5, 1998 and accepted in revised form October 21, 1998)



272

LU RN e ME R - & LT, A BT (ner-
ve growth factor, NGF), IIi i 38 #i 4% 5 32 [ 1~ (brain - de-
rived neurotrophic factor, BDNF), = 2—ua b1 7 1 »
3(neurotrophin-3, NT-3),= 2 — 12 @ 7 1 ¥ 4/5
(neurotrophin-4/5. NT-4/5), G £ f 4l £ 4¢ 22 ] 1 (cili-
ary neurotrophic factor, CNTF), 71 7 il i1 4 w8 5%
#2[K 1~ (glial cell line-derived neurotrophic factor, GDNF)
L EH D TH BDNF, NT-3 I EMZLEN) [ TR %
SUERP DLW S EW RN EERIRKEVE
ZZOLNTWAY,BDNF 3, ZOX4HR$EY, ol
FERAEWR T I AEA~DFAEREASES <, in vitro, in vivo
THeA L2 —a Y IZENT 22 Edbho T
H.—H,NT-3EEWBLIUPH 2 —oryoWw§Fhis
baofiL. K= a—or~offfidkEnwtEZHh
TG

URHIUR 2 35 v T, BE A ) > R e 45 £ 7
W00 ARG 7L T AR N AP S
C LT XD, AR A AYIEHE S A, AT AR AT S
LI ENHER SN TWD, F 72, Hr M 12 BDNF
BETE2EATSHI L L) fREME O A0 F
BT LN WBEEETFVIZCNTF B T2 AT52
X D R IH S D Z EATRG 1 ShTw A,

- UEAE, HEREAEYE B D o 3 BRI IR 2 o SR S
TR X ZHBEEMA L Z L2 X0, FE N T
DG L RO REAHASND Z EAY S, Z DD
HHT DTN A G I IR R T A e o R
DI=DIZHFRAREIEN TAEE S AWM B 5. £ 72,
MR IR IZBUGHEIZ 7 2 b o H 4 b ASETEAL S 4, il
BEBRTOEREHOL I ENHERMEShTE Y 29,
WRATH 7 7HIRAFREEOEN % FF - T 5 W] fgtEas
& B, BUE % BA % 5L % .

il 4 X ARG R R OMEBETOMBERENTO
PEREDOTRETEER WS 29012, 7 v b T BDNF &
NT-3 @ it fz T © % Bl # reverse transcription - polym-
erase chain reaction (RT-PCR) i % il v Tl <, $Hf5 12
LB OEAL TR L0 THET 5.

n s

1.EBRBY

FEREIW & LT RE 200~250 g MO T v b
(Sprague-Dawley 5%)20 L& L7z, 7 v F @ fil (2
HHIE 12 BER 44 2 0, il 22C & L7

2HFHER

TIF NI — T OWAFREE T T, IRERRE R S %
RHBAF ) OO, WMEE T T 27 ¥ — YN & AN
R L v X 9 IR A S I 2 8Tl TR~
il & AR &2 3 2T o ZoL i R IR I AT & L7z
b D& EER RS R L 72 70, 9B 2 v
S5N7LDIZ36MMTHo7 A E LT, iR & &

HIRZGE 103% 4%

REER 2 A TV Ze s 4 PER % w72,

3. HEEADIER

fif kR $£,0,1,3,7, 14 H B IR L 22 IR 2R %,
10% HER V=) O RR il il CRER, 7V 3 — Bk L
TG 74 UM L, 5um O ERZERL - 7
7 W AE T & B P (glial fibrillary acidic protein, GF-
AP),BDNF,NT-3@REfEEZ Y HFHY >Ry ra—+
WV GFAP §ifk (DAKQ), & i # a—+ ) BDNF
P (CHEMICON), 7 # F¥hi-KY) 7 0 —F L NT-3 §T
& (CHEMICON) % — K $ifk & L, Vectastain Elite ABC
Kit(Vector #) £ ¥ 7 3 RV F V2 HWTAL L F
M < o LR b e o e Sl Al T E - A A

4, RT-PCR &

HNENTO GFAP, BDNF,NT -3 iiifz O % RT-
PCR Tl ~<7z. i 7 Aee 4l #,0,1,3.7. 14 H HIZHEER
i L, M0 A& SR L 72, Quick-Prep mRNA Purifi-
cation Kit(Pharmacia#l)® 7o b2 — M2t > TH
RNA ZHit, M L. ERNARZ lugicabd iz
%, random primer (Gibco-BRL) 3 X 0¥ i i 55 f% 3 (Su-
perscript I reverse transcriptase, Gibco-BRL) T i s
G ROG % 17 v, cDNA % {5 % L, RNase H (Promega) 4L
Mf%, 7 v b B-actin, GFAP, BDNF, NT-3 29 % J5 1
Mk 7SI 4~—(F1D" "% H v T PCR(Zymoreac-
tor, ATTO) % iifT L 72. PCR K&l Tag 23 » 7 7 —,
200 uM dNTP 3 » # Z,2mM MgCl, 0.5uM 7 5 1
< —, 50 units/mlTaq (Perkin-Elmer) , #§ % DNA i 2
ul & LTl s, IO 411 B-actin, GFAP 1228 P i
% 95C X0.5 5, 7=—" ¥ 7l % 55T X0.5 47, fif
R#ES® 72C X1 40 & L, BDNF, NT-3 3 Z MR+ 95
TX14%, 7==" » 7% 60T X1.5 75, iR %
T2CXL5HBE L2 UL 72V BIEPCROTS b—%1%
% EIIC AL, B-actin I 25 & LT, GFAP, BDNF, NT-
3135 £k L7z, £ 72, PCR MW A% genomic DNA @
IRAIZE AHEEY TRV E2 T 5 72012, Wil
HRGEfThi o7z RNA #3F & L Tl 4T PCR
RHifT L7 PCREMIZ 3% THO— A4V L THERRAIK
ML, zFyoa7awd FCRELAL. BMOKESD

£1 T4 7-DEEET

Primers Sequence Base pairs

GFAP 5-ACCTCGGCACCCTGAAGAAAG-3' 140
5-CCACGACTCAACCTTCCTC-3

BDNF 5-GAAAGTCCCGGTATCCAAAG-3 181
5-CCAGCCAATTCTCTTTT-3
NT-3 5-ATGCAGAACATAAGAGTCAC-3 294

5AGCCTACGAGTTTGTTGTTT-3'

GFAP : glial fibrillary acidic protein, BDNF : brain-derived
neurotrophic factor, NT-3 : neurotrophin-3
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