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Abstract

¢ AIM: To observe the influence of recombinant human
erythropoietin (rhEPO) on cultured retinal ganglion cells
(RGCs) survival and axonal regeneration of rats, detect
the expression of growth associated protein 43 (GAP-43),
and to investigate the possible effective mechanism.

e METHODS:. RGCs were cultured in DMEM ( control
group) or DMEM containing rhEPO (rhEPO group) for 72
hours. Cell morphology and axonal growth were
observed under phase-contrast microscope. The length
of the longest processes of RGCS were measured and
compared between two groups. The GAP-43 expression
was detected by Western blot and the gray value scales
of GAP-43 were measured by imaging analysis system.
All results were compared using f test.

e RESULTS: The RGCs were observed to extend
processes under microscope after culturing for 72 hours.
The cells in rhEPO group were bigger and the processes
were longer compared to the control group ( P<0.05).
The expression of GAP - 43 in vitro was detected by
Western blot. The expression of GAP-43 in rhEPO group
was higher than that in control group (P<0.05).
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e CONCLUSION: rhEPO can promote the axonal growth
of cultured RGCs in vitro. rhEPO can also increase the
expression of GAP-43 in cultured RGCs, which may result in
the promotion of rhEPO on the axonal growth of RGCs.

* KEYWORDS : recombinant human erythropoietin; optic
nerve injury;retinal ganglion cell ;growth associated protein
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BH . W2 & H A AT 20 4 i A= % 2 ( recombinant human
erythropoietin, thEPO ) X {4715 55 (1) 2K B 190 J5E ol 28 15 44
Jifi ( retinal ganglion cells, RGCs) e n SR B Y [ -
M), A I 49 Ay it 28 A A 35 08 AR A G HE 1 43 ((growth
associated protein 43, GAP-43) B3RO, 1T thEPO
Xt RGCs AT REMIVE HIBLA

F7i% :RGCs 43 J 5L 56 41 (thEPO 41 ) FI X} iR 41 ( DMEM
) ATARANE 5, 18] B GO T VLS A Ak 5% 2R K1
B0, B TR 72h I AR S8R BE AT LU #, 1T GAP-43
A Western—blot A 0 , FI4% 43 871 28 ¢ % W0 2 b A E 47 7K
R &

55 5597 72h 9 RGCs '8 WA T WLEE, TE ng i 2 1Y
YA ZERD , thEPO 2 9 41 i b X IR 4 AR B8 O, 28 i | K
(P<0.05), ¥:3% 72h ) RGCs 1T GAP-43 Western—Dblot
Kl ,DMEM 2H GAP-43 2 [ 335, thEPO 20 5 5 B
LIk M E R A G E L (P<0.05) .
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FRAREF=H: MIF1k EPO H1 EPOR, EPO % & L RE 14 4 4 22
ARG, E M 2 T RE, LR 28 2y O I R 8 AN i
(RGCs) By ZE 4 1%, RGCs Wy AT HESE T R b & 45405
BT A AT 0 401 5 A R IR s F
il AR HE RGCs A7 1% A =l 28 12 (0 25490, e 25 Sk 0 of
SR AR R IR — R I T H, RGCs & 4h
LRI LA 0 5 18 2 BT B, WFSE RGCs
BT AR B R N R X T 2805 )5 RGCs
B PR B B L, AR IIMES thEPO XHASM: 37
BB RGCs 771 Bl 2 A K 5 52 Wi, A6 00 4 Sy b 22
HEFR R AE KRR H 43 (GAP-43) I FR XK, I8
WHEHATRE AR FIALE] , LA R i — 2878 EPO [ dl#f 42
PRIE L 2 SR

1 MEF A E

1.1 B8E A2 1 ~3d (9 Wistar KEL20 H W54, Ml
ANBR, ph o BE R R 2R S8 sh b 4R . DMEM 85 5%
F (Sigma 2N F],FEE) BG4 11T (Sigma A A, K E) ,5-
TR — 27 — i 480 JR W5 IE ( Sigma 2N A, SE ) | i B R B
(Sigma, &) , BEEE I (Sigma, K EH) , Z R &AM (KX
PUHAAE N 7)), thEPO 7 51 BLA% 10000U/mL ( 2k FH
Eiﬁrﬁ”%) ,/J\Eﬂ*ﬁjtfﬂ Thyl. 1 giﬁl‘f%*ﬁﬁg( Chemicon,
EHE) ,RPLRBR GAP-43 ¥y bR (3
H]),DAB i i F £ 5 SABC s 41 Ab e a3t 7 & (2
DU A AL BCA R A =ik R &
Tris— H 2 B2 H Uk 2% vl U .6 x SDS HE JiiE Jin #f 2% wh ik
PVDF (I8 A ) o %78 i Ik AL (db 5t R —14%
28 RRURARR I H KA (dE S — AR ), CBS-8000
BRI AR R G ( LS =0 WX #% ) ) , Image —Pro
Plus BIR5HT RS (K H) o

1.2 ik

1.2.1 RGCs WM AEFELE W —5%
A A R KA 1~ 3d By Wistar K RIZ
A 750mL/L & B A6 IF T B, BCE T35 5% ML 4 He
BRER, & 100U/mL H % R A 100 g/ mL & % K 1
D-Hanks {RIEYE 3 WK, 7E BB T, 1T A ILIEZ BT8R A
JEE AR 2 ok b R AR B B g A, B R ) B o 22 | 2
2T ESL S B A B OB, IRIRIE A
P 5, D—Hanks ¥ IEEE 3 U, ALK BN 1. 25¢/L iR
1A A 2g/L 38 BH 5 B2 B, 37°C 4 4k 30min, A A
100mL/L JIE4F I35 59 DMEM 3535 %2 1144k, 10001/ min
B0 Smin, 7525 LW, INA DMEM 15 959, fili Sk W 4% ik
FI R BN R, A7 20 LB, i A B SR, R 3 A
WA 1x10°/mL, BEF T 24 FLEEFRM . KRS AY
Y5 A LG 4L (thEPO 41) A1 XS BR4H ( DMEM 41) , Xf
HEZL HIMA DMEM K535, SE 540 78 DMEM 15 7% i o
AL EH0.6U/mL thEPO, i F RGCs B T 50mL/L
CO,EFA N, 37 C TR KT 57, 24h 1A 20png/mL 1)
55 -2 — It 42 PR 1 WE 00 1) R A 2 Al R K gk SR I 5
48h MELE R, MAMALER S LT RGCs B FE R
PEFRIC L AR——Thyl. 1 B9 % B2 40 AL 2% 46 0, 2% 2
RGCs #iijifl e Hali i, 53R 47T 5 1K,

1.2.2 RGCs MEAZEME [ K THIE DM T W
HAMIE A, B2 72h L0k 38537, 05 LU 4 85 37 4l
SR L R A A A T 1) Bl AL BE
5 AN WA EE A RO ETAE ( x400) , R85 T BMER , HEG 5
Mr & Ge0E RGCs 1Y e K A K 5, 1 — WL T Y BE ML 1E
B3 A AT I o 5 RIS E ATt A, SRR E R
AT 5 K,
1.2.3 RGCs #J GAP-43 Western—blot #&ill 4K 5246
thEPO 21 F1 DMEM 4134 B 15 LI RGCs &5 i
1T GAP-43 Western—blot Kiil], L5655 &2 #6475 K, K ks
7% 72h A9 40 I8 B VK 2ml 2 3 28 R i 4] 40 2 R
600 L, 2 5 2)3% 30min ,4°C B> 14 000gx 15min , ¥ | 7
% A Eppendorf & RISH S8 H, T 5880, % BCA &%
EHERISH AT A BN B % 50:1 RIS
il BCA TAEW . Wik & BAR HESE 1 (0. Smg/mL)
¥0,1,2,4,8,12,16,20L 43 A A £ 96 FLAR H , fic il
EFPRAES . & FLINA 2000l BCA TAEW, IRAT,4°C L
H 30min, T HEEARGE 2 FLAE 570nm K Y I
JE (A bRl 2, A A | AR E, 17
SDS-PAGE HLJk . 43 5 HUA% 2H 26 P10 6xSDS HERIIRE L%
TR 2] 5 B 100°C #l K Th 28 3 5 ~ 10min, 8 250,
R BRKGE A AR S A B B Y A R (200pg)
HEATHL K R, BOT & 7E R W b OF A 15min JR, 5
PVDF JRAE 2 55 BN P SmA/em® [H 55 K2 1h, B R
13 ~ 15V, TBST ¥ 3 ¥k, £H0A, inH TBST 7413 1:500
T R — B0 (i K Bl GAP—43 FATEREP A ) B (R ffE 4%
FIMPRFEME 2h J5,4°CFF & 4 ; TBST PEAR 3 W A
1:1000 Fi B9 — 40 TAEW ,37°C YR FE 1h; TBST 4 # Pk I
3, B ROGIRF AT A WM B RS IAREUR A,
Y5 B 7E PVDF B I B R RS 5% . LA Scion
BERE A BT A i > H G 2500 I B R IR BE A
Giitop i B 45 I LA xks FoR, R 1L
BAfH SPSS 11. 0 Geit #3647 ¢« ke, P<0.05 A A48
TR,
2H£R
2.1 5% RGCs METELER WH/NRPIKR Thyl. 1
BT PTG B 5% 720 B 40 AT G A i Ak 2k et E
1T RGCs %578 ., WRiFE A R 4 M RGCs, 435
TERARAN BT 2 A A m BE AL RS A
T T AL AT A0 i Tk, 2B RGCs 4l 18 3] 90%
1)
2.2 1% RGCs WEAFEIE A8 BIis F W, &
THAL T IRAF 1 40 ML 7E 355 FR AN 4 ~ 6h JT LR W BE 240 J5
P SEAR 57 A R ) 5 PR HES 40 20 i SR R AT 4
2 (B sl AR (B0, A% 1580 EL AR X 375 B, /D 50 4 AR A L i o
JEIT /N 2R, 480 JiT 4 M AR R T 184 A, i o 2 dke 240
W% 720 AR R 4k SR 38 R, 2R AR K T i L TR (1 44
Ja g, 40 7] 5 A AR B 2 (181 1), rhEPO 41 A4 41
PR OR S S (18 2) o i T IR 43 B 22 GE X 7 40
RGCs MK SR BEHEA T 42 A L 45, vhEPO 2 B &
T DMEM A (£ 1), 27 A5 L (1=24.498,P<0.05) ,
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2 rhEPO ZH1%3F 3d B RGCs( x400) ,

Marker DMEMZE rhEPOZR

-

W e GAP-43

23kD .

3 %3 3d B9 RGCs GAP-43 Western—blot # il
1 FWAHAKEF 72h B RGCs R KRB ELLE (X£s,um)

Vax:l EaH] 10k RGCs e KR K
thEPO 21 75 75.50+5. 13
DMEM 41 75 54.92+5. 16

F2 WAHEESR 72h B9 RGCs Rix GAP43 WIKEELLE x+s

el PA K IR
rthEPO 41 5 178.87+2.83
DMEM 41 5 158.42+4.27

2.3 1% RGCs ) GAP-43 ERRIX/KTE KiF 72h Y
RGCs 17 GAP—43 Western—blot 1l , DMEM 20 GAP-43
SRR vhEPO 413K /KF- B b T, 520 PHPE R Ik
(K 3), EURI T RGN AR A /Y B B 2507 - A7 K
R, 57 thEPO 41 GAP-43 45 1 %35 W] i & T DMEM
H(FR2), M ZEFAGI#E XL (1=8.933,P<0.05) ,
31T

VFZ IR RS RGCs YD RBBRAS A 56, W JEIR W
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P2 O T RS OB DR A0 T s A | R ) g v
Je Bl Ik FH ZE55 , RGCs M HEATHEIE T2 X S5 g J Jie 3] i
JE A2 2 K H S B D REAS v e B L Al RE S
PR IR K A5 05 1 RGCs A8 &2 R F-AE | DT i 40 i 25 1))
REVK A2 2 H T 98 A 30 . I AE R A SE £ B, EPO i
P2 R G K R B WEE T IR HAR E 21 R i 42
Mk K EFRENY . EPO JEN LIS Sk iy 3
ik, FEZEEE T HF 1 (hypoxia—inducible factor—1,
HIF-1) i85, B4 AT LLi% S EPO Al EPOR F ik 14,
PR EPO FEH AKX # 28 2 48 0T REAE h —Fh i B R 1
AR R 7 FR BT R B 1 G0 T, ik 4
St =R M I R A A R 4 2R G — B
gy AEH AW, A fEA EPO B AR B E T 2
Y5 Dreixler %5 78 il AR K BRI 199 A5 it i 75 34 7 84 475 5
WA R v % B e O D S Bt gt T 3 R A R O v
EPO M AZAR R IR W] 3 i, X 2E B4R 3R AT, EPO 1R
Sk — b L A e PR EL Al 450 fef ) %) it A2 0k R A 25,
I EAT MR VE A, A R REAE i &R 25 W 1
AR 408880

P2 Z 05 18 2 AR 1 B B AR SR A 2 T R AE T
MARIRTT Y — A F 2 H bRt Bk s 2o -,
IEF AT, EPO HA (R & oo E B 5
WL ThRE R b R4S — RIEFREMY . RGCs
1B —Fhdp o4, FRATHEN EPO X HAE K & & ]
AEA 2SR SZ MR, Weishaupt 25" ffi F B4 20 i 1 42 40
MO EEPE G 5,76 % 35 35 19 RGCs #E47 3%k, & ¥ thEPO #]
WY 3 # F T pl 22 SRR B RGCs B A7 G Bt
TEAE T 0. 6U/mL By HJE R, rhEPO % RGCs FAR 4 45
A HE AR AR R, it 0. 6U/mL A JE |5 RGCs
1) 70 B30 AN P14 0, AP B 5 W 3 A 18 9ok & B
thEPO Xt RGCs A7 B MEAE . % LI AN {UIESE T thEPO
FAEHE RGCs 716 BIAEFH , 3% Bl VR & AS AR F 4 o] —
Fiph 228 3% 719, i H DU T8 BB T thEPO 7 FH 1 %
Sk, AR T, BATFH T 0. 6U/mL X AN, H
BATEWAMBIG TEILHRE T thEPO X RGCs iR 1
AR AT, R LG HE— 558 thEPO X 404 22 45
i I W%l 28 P ) s i S RS Al FRATTAOBIF S R BH B
FEWHANA 0.6U/mL thEPO BEASAE RSN 35 9 RGCs
MG a A K RS 72h B E & P LI B
fIVEH], thEPO BEfH RGCs SR KIS HE K,

GAP-43 J& —FPfEph A K & & AR o 72 e
EEEEANBEBENA, fEfZum kB, GAP-43
ekl m  HBEE PPk B e, K240 B
GAP-43 # KW B T B, 7E BUAR B9 90 I JIE |- GAP-43
mRNA 7E I MIRJZ W AT )2 335 . AE s i () K BUIG 20 21
PR LD B GAP-43 By Ik Ik, 24 i
ik RE e Z i B, S GAP-43 RKIATT B &
FEEMEN., GAP-43 1Eh —Fith oo & A, 1
BRI FARAPR T2 22 401, & Pl 2 e K o 2 488 49
J&i ,GAP—43 [ I5 8 GAP—43 7] /F g #f 28 F Ak (1 bR
B EIRATEBEFE L, A thEPO 85 3% (9 RGCs RES
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f9 RGCs Bz HCA 2 A= A< O A5 T, 33k M AR FH R AN 408 T 4T
fi —Fh e 22 8 3% A7 19, [ IF chEPO RE 6% L 98 55 37 19
RGCs 7 GAP-43 H H, i M FATTHEIN, thEPO fi i
RGCs BHAZE A K A A L T BE S i GAP—43 17 /1
RS E R P Z A H B A FHAIL ] o A B, S A1)
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