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(platelet

derived wound healing formula), #ifRHER-7 (nerve growth fac-
tor), M H 4 (angiogenesis), BiEEH4: (axonal regeneration)
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¥ -3 ERET (NGF) 2&a 77— 7L aRm L T1 A H,

2HHE:

3 4 BiEE %R, FHEGE 2 HBREENICEBEL 2. control #ga s —4 >
FLOHEFRE LT ZORKRE, BFHWEHISIC control #H#TIX/IMEOEWEIREKL
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SRIOBFED HEG R, HES L Bl IREZ MR
S & B, BT & MAE RS & 2 BV IR
BOUWENGFEET LI LRI E I PBETT 52 L
Th3.

7 & QR R TIRBEORE, MR
BEIE R EME ST A T 508, BB U Fo PR R
BOLTHFEYI'Y O L 5 RO 4 TE, BERHE
5 L OMBEIC 38> T neurotrophic factor (C{kEET
20 &9 IpBIREEOHE T H 5 PIRHHRGRICB W T,
HRYIMNIC & DS £ 2 BRI Rk T %
neurotrophic factor OHHAHHE L, Z o3 T L

PEk I Lch, MENTREZL2HEHTHL ET S
WD B 7o, B L B TR R L
CRFTOIMIERE OB Z TR Tl L bkEsh
T E U 5224848,

BEHEHO IRNEROETEZ PR LIZ D, i
BB & BRI < 72002, B—12 4R O neurotro-
phic factor ##5 U CHiEgAFE £ 7o I3EREER
W E RN 2 FBE 4 % 9y, 4[] neurotrophic fac-
tor &L TibERL INLZHREKEAF
growth factor, JI'F, NGF) #»#51L, E-B®
MEH I & 2 HREMIERPH ORI 2 BB S e
BECMEEHB O FE L EBEANOFEZIFTE S
o, /IR B SR BIE B RR - (platelet derived wound
healing formula, JA'F, PDWHF) 251 THFTL

(nerve
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spinal cord transection

collagen gel matrix

B

1 FEEEEOLE
HREWTHAIRICE U7z 2~3mm DFEREERICTML £z T B
a5 —4 VBRI, HRT 10~20 5T L L BB
05— HEETHET 5120, BREKEXIHL,
MEFEEFET B-HOBEMFE LT,

7o R BESBERCBLTEEMEER R T0
wLEZEBEMEELT, [ BMas—y Y7V EER
LTAT.

weeEE

B UEDEBY A AY—F v b (200~230g) &~
KoSLE S —L 40 mg/kg OBERERISIC XD R
L, 12 THSYIRL TEBHLHEHZEETL
o, ERESTERENT I, BENTER CEEMIRSE VIR
SHAI~E [ D HREBRIC 2~3 mm DOFERERTERT 5 2 &
Wk DRERE LT, FMRMEE P v — 7 CRE LER
BIETITo 2.

BTN T 2 LE & LT, FHEFmREpRIcEL
7-TEREER . 0.2 ml @ 1 Bl 5 —4 >~ (Vitrogen 1009,
Collagen Corporation, Palo Alto, California) %* 7E4&
L, EiEEE L trophic factor 4t D 7z OEEME
YL E2S5—4i34~6°CTRIEIRTHD,37°C
OEBEIZED S b & 10~20 4T fibrillogenesis 2
L0 7L R R 27— O ERE TRE
Lz @1). 20a7—57 YR8y VBT SR
PDWHF % 7-1% NGF 100 ug %¥f#L 7z. PDWHF
(Curative Technologies, Inc. Setauket, New York)
BEBEORERTFOEEHETH Y, M/IMRERERE
F (platelet derived growth factor, BI'F, PDGF), Ifii

£ 1-A BRERORPEHETE

0 : MEABA~OHREE (=)

| REEEBAA~OEBERRD | mm KT

2 I BEEBANOBMERES | mm LUTFEA, KL
EhRE 5 TR

3 RS~ OEBEREN | ~2mm

4 : BRIEMRBA~OEBRBEH ~2mm T, KVWE#E
REFM

5 : FEMEBAR~NOBMBHEH |~2mm T, KLER
D F U I HIERE & A

6 : FEEARBARNOEMBEREL 2mm LAk

7 BEABA~NOBMBEREN 2mm LT, KUVH
RR AT

8 : MEMABA~OEMARMEN 2mm BET, KU E
REDERICHIEIE S TR

% 1-B BEEEENmS b OHMBRM K
© contolB PDWHFEE  NGF R
| D BEER 1.7+1.4(A) 2.1£0.6(5) 2.8%2.1(H)
2 h BERERRE 2.2E1.5 3.1%1.4 3.4%1.6
3HBEEREE 2.7+2.7 3.8%+1.5 4.1%1.7
LEMOEY) 2.1£1.8 3014 3.4+1.8¢%

% p<0.05 (control B & tbE L T)

(platelet factor IV, JI'F, PF4) 5745, NGF &
Washington University 382#(%= (St. Louis, MO)
0 S HHE % 521) 72 2.55-NGF Tk 5618435560,

& 12 1t PDWHF #, NGF £, control # (I
Mas—45>OH) %, AEHMCEIVESSTIAA,
2Hh B, 3A4HAOEEIIHT .. BRRERZIZE E R
¥ hNVE S — )V TERERNFRREER, 10%/37 RV AT
NMFE R CHEREE L, BEEHEEBEY 5 EEHEE
ey iUz BE 60 um OFERERIRMIR 2 1F
%11, H&E, Biel g8%+ft1, Laidlaw §8§fs, LFB-PAS
Yufrrde & UNC Masson V) 70— AR E(T5 1. i
L LB THEYT 5 -0, BREFIED S O
REEORS, MBEROKE, MEERRE»S %
T2 OERRE (0~ 8 5) ONEEFERALL (R1-A). F
BEWTIHER O H ORI & 2 BRI OK E 312D nT
REROBEAEZEHIL, FrEME OFHiX 0.25 mm?
LWi-) OMERE 2> ¥ a— HEEMIEETHEL
1o, $EFRYEE 1T student t-test THREL 7z,

® 22

I IS BREF (platelet derived an-

giogenesis factor, LA F, PDAF), transforming HEEREROZEL

growth factor-g (A'F, TGFgB), Im/MREFIV HEEWIC X > CTEU LR a7 —7 D
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ells
=1l

2 HEEMTRRAIRRO D5 — 4 L MEEBOE(L (Masson b ) o O0—LRE)

A tcontrol B (1 HA, 101). RN TRSBOTI/O077—UAaS5—4 L HEE (CM) K
IZBALTEY, HEHmE () NDEETRBEBNREZAEZATHELTEREFEL TUL

1=,

B :control # (378, 10f%). BMBAL & & ICELBEMREABATREA, 15—+

MERIREDLTU 1,

C:PDWHF & (318, 10). w2077 —CnEMA A5~ AR L BESHO %I
B} (=) TROHLNIH, BROFKIE control BEL ) DichH > 1=

DINGF & (35A, 20f%). 35— HERREBEHERT (-) Ovor07 7 —UEEL
LUICEBREFRENERATBITMEEL Y D h - 1=

HEEMEZFIE L TH - 7298, control BEDHE 1 #
ATid~zu7y—y, RMEEMIER LSRRGS
BL, a7—7 VLML 208 582 I ARHEME S
ERIBICERL Too o, Bl S BRI I
v7u7y—YREEL, FHAREOEE I HE L
THEROERBITEREIN TV EOBBETCx (1 2-
A) M3 AT VB R~ 70 7 7 — Y Ofhs
WAL, BEFMEBROAY v 7—27 ORIBRICEIC2
T UBRMERNEEIN, 37 —7 UBREF AL
ZoTwol: (B 2-B). PDWHF T %D~
O 7 7 — VEHNTIRERICEA L7203, HEEEEEAT
TOHFEME I control HL VEHTHE-7 (F 2-
C). NGF Hroir¥EHMimESicREL &~
77 —vik PDWHF X bdnl, #ELTELE
MFEME O b PDWHF B X oo ot (F 2-
D).

(2] EREMTIRERIC & (T 2 HRELR & HiEAER4Ls
HELLBFHEEESR BV, fi1AHD con-
trol TR EZHOMRMITHITER L TB Y, BHEICIX
BREE LW L CRRRS ET- 72 (3 3-A).
®3 4 AT, BHKIREER ORI 1~3 mm
(2113 mm) kL7 (B 3-B). control B #E)
MI2IED S 5 8 ILT, MRS 5l < MOERE DR
BOEE ST (F 3-C). control BEDEY 12 LD
25 TILTIE, BHEER»S VMBRENEE T X
Tel K TR - 1o, BEEHEET CORE ORE
i, BER ORI 2 R T 2 I3RS Th - 12 (|
3-D). BHS iR ER R 13 PDWHF B - NGF #f
TEETE M, control BTREBEETCEXLNn- T2,
control DD O 4 K TRMBRENS LI 5%
Moz,

PDWHF BT, i 1 4 B2 i38E 5w ©
HELDvr7a7 7 —YWBEEL, ZOERTIIERM
RBHOEE S IERTH > 72 (B 4-A) | BB
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QP
o=

M 3 HEBSMOBEABOEIL (control #)

A BMEIOBMELER(|I HA, Masson Y I O—LRE, 201E), BEL-EBERER (SO
TREBOBESNEL (, -OEBOBHBMIISHATERAL (), £FT 20EHEE () &

LETH- 1=,

B : HHELMEE (3 1A, Biel RRE, 41F). HHNHEHIFEL S THERER (-) LB N,
EHETREEMITEERINE W TAERAE AL Tz, REEHMS 2 3HERD L OWMRFE

BENBRETELU,S1ATHS.

C : BEUEGHOMEIE (3 7 B, Biel SREE®, 105). BERLSOEHNVBRBAK (&) H
A NT-HIT, control B 12IEDH & 8ETHLNz. BEET 2BANEHRNS—BEHRER

~ABALTWS,

D : ¥BEEEH (3 7 H, Biel $fd, 201%). FHEHEBICBHRBAK (&) HHLNAT,
control B T3 HEIASME/ NBEBA RIF T W, BMROBRET KIS CHHALMICHELY

2NN

WwE U BRBROAE 213 13206 mm & control
BECHEBE L T/NE L, HEENCEREZZ b TV
(p<0.05). PDWHF #Ti% control # ki LT, BA
& e ip iR AR R ST (B 0D SE B AR ARAE TR S° HIARFHHE
B o kSR DR ST ok D B AHERR
HWHP ORI > TVLIOMNBETE(E 4-B), i
HEHIC BT 5EERELBETE L, HER»S
DHEREIZ L BETCREro . BELHEHEE
OKEBE BT 5 SO EFRIT control B X
D HESHIEE D52 (E 4-C). REL T2 ELESH
R, BALTE AR L DEEI KRS
TERAT—F RO T —CEET S ERRT
2HEEEBEI RSN, HHEERIEARB O THEE
PR L THRESENSERHETS02H 6Ty
7z (8 4-D).

NGF BiciswTid, ME3I VA8V TLKEE

2BV TEHR O LTRSS Z RREMEB MR
KRB oER o REcE, REOEMHMEE
AEBEHIFER I TV, BREROKRESIZ 14+
0.7 mm ¢, control B ¥ HEL T/N&» o 1eds, et
HREBZRRPok (B 5-A), BRERSERT,
B O IER R IR S 2 > T/ (B 5-
B). HHEEDTICBV T HMEREIEE SN, O
B %z control LD VEETH- (B 5-C).

R R IEAD & X TITHEB M % 72 1 3HTR
HHRERME D S, B S 3 ETHREMERECER
PR D ST Z > Tz, FAME ISR RIRE
BOHNBAT 3 &, BRBEERBEER 70y 7
INTHREEZERL72(E 5-D). NGFETIX 12~
OEYID > b, KWEIREEHEL 11 flicBZgE s h,
REETEE DS T Bl R otz #iat#ecid NGF #f e
PDWHEF Efic 8\ >C, control B X 0V BHS HICIEFR
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4 HRIRGBOMREBOZL (PDWHF )
A BHIAOBERERRE (| BB, Masson b7 O—LJE, 204). SHOTIOT7—IH
BEL-EHEEEICBALTUVSA, EHIL control LY 6L (RBESATVLS.
B : HHIABROMER (3 1A, Biel BB, 201). XATIHRABRE (=) »ERANOBE

BOLELCEBREA~NRALL,

£FT 5 RIRWEMAMIS (DRG) »BRZETE 5.

C:¥MXKE (3HA, Biel RLB, 201%). FHERMICH T 2MBEFAEIT control B L 1)
LERTHOS N >, BR CHEMI % X157 51085/ M RIB(S control BEL V) b BIFTH

b, BBOEFWHRMER (o) NRETEL,

D : HBEEMA (3 H A, Biel RRB, 415). MMISEIERIEL L TEHFEBOMIISN K H 8
REAREXHT 50" BORKEREERCIET 2 L HRORBEFENAEL S h, BEIE(*)

AFR LT,

HMREEBSE I > Tz, 7, NGF s 2 /4L
WMWK, FMEHENEEE IR WS PDWHF kv
bEL, K<koTwi (%/1-B).

(3] HEEIBMERICH 1T 2 MET4E

MEFEZT 7 —7 U HORER & BETMHEESN
D TEHE I NT:, control BCIRMELFLE ITEH
KEME D bR CBRAN 05—
HRICBWTESTH-7: (B 6-A). PDWHF ##¢
RIMEFEZ D 7 -7 CHEEE (X 6-B) & HEEK
MOBEHERD (B 6-C)ODHWA B TERTH-
7z. NGF Bz 8T b PDWHF B L @Ik &g &
a7 —7 U HEEREEREET BV TAONT
(X 6-D). ¥sta9izix PDWHF # 3+ NGF B0
ik b, control B B L CTHRICIMEHKMEML,
PDWHF #i3& 5ic NGF B L T EEICH
mLTw (& 2).

B L - EROBLENTHEN

X tRE R SR OIBB R R L ERC Y, B
(LI AR ERSE 2SR 4E U, JRFR O I - X FAR BE P 3l
REY 2 L [FIRFIC, MIHARDO~Y 707 7 — Y23
RUTEE L BB MROBR 2BREL TS, &
D LICHREER 2 H) B/ NBE O LD 72012,
R EEZ T & h o 1R b RACEHE I e
D, INERHERZICHIKR U T KRR N O R B 1 22
REEET 2. Chi3BHEREFROEm, $E
neurotrophic factor OR#E, HEME v X iz k-
THl & Z s 3B D imbalance 7% CEHKOER
BHFERBIINE I LEZ SN, ZOVIHESER
HW TR Z 2 “IREMIEEZEORK X, 8% 5 <9I
HEEEL ORI L > TE OV REREXR 5D
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U

5 FEIEHBOMEEGOEIL (NGF 3#)
A BEEEE (3 A, Masson b o7 O—L3E, 201E). OB TIIIMIENMUNMRIEL LR
BLBERTHY, w207 7—COBEENRDR L, $HOEBEHRER (&) vabhr,
B : BEIBEROMIEIE (3 7 A, Biel SREB, 101E). HEREISREL-ARBAR (&) &

HIEERA (%),

C:EMEES(3 A, Biel BB, 201, BREREHFERRERCSVTERICHES(E

ET&T.

D : EBEHIE (37 A, Biel BB, 101, BEMRHI/BLBRMME VT —I2L>TELN,

BEROMIEE (k) EBRL T,

TWwsbmDE#E2 505, %7 phagocytosis 23HEST
LT3, BESCBEET 3 2RMEB M
DMETE L TRHEM ORI T 51 L RIRFIC, BREESF
MRS FE B DR S S IEERICBRALTE T, #
B HRERORFE 2 BRI T VIREORETE
W, bW A7) 7 HERRMHERS EEER S b OB
EREhs.

4TRSS E, RALLHABYC B O CIIEREY
HAETLZLRAAEELEZONTER™?, LirL
BE TR L A EO TR MERIC B LTS, M
AR LS B 1 E YT 2 B N R I B h i
HRELEOBENEFRE T L BbroTET
w3, Plk&y, BHEHEEBEO:D OEETHER
iz, BHEAOMBEROBMIICI T 5 IO
THFHE, REFEHROBEREZS NIV FTA
FEE2FETLILTHhLEEZONS. HEHRLER
i MEE % 3 5 KM@ trophic factor & fRoEE %
B+ 28 BE L 72 neurotrophic factor MW 53

DETH BN, BEHEBEHESCEVLTIZIS LISRA
M trophic factor REBENHIEL, MA TRHADOMK
INMEB OREE? PR EERER % 5 ICy T 7 AFE
IR E R U S MRS E ORRE Lk £ ORI
INBBE OTEFEDSRIRE L 22 D, FRMERESER A O R
I A BE OFFE & BE S AL MR EVIMER O[]
TR S VCBEERRIIB LW (EELE
Y (O3

2] hiRfERIZE TS NGF OHR

FHE D AT REAEE T 1%, neurotrophic factor & U THE
EENEERKX O NGF 83 % &, chroma-
tolytic reaction 32 & HHEMIRE DB 5[ EHK T
TRz EeBHsTwS, 20 NGF i3, FEaRe
BERE, 525 VIRELREKPOEERZFHICBWT,
R OMEE, RE, ¥ FAHE, SEHiEE A
WiEtIREEELTwEOrEZ NS, 5% THE
Mz U 72 NGF 23, R ORRBHRZEPBRBORE
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6 BRRSBOMEHE (Laidlaw HRE)

A :control B (34 F, 10£5). control BTIIMEREHNSHUHEIRNIS —4 L AR
(CM) THLU 1A, BHEE (SC) TEOLTFAITH-1-
B : PDWHF 2% (37 A, 1015). PDWHF BTl a5 —4 > HERE (CM) TOHOME4EH Y

TH-1-.
C :PDWHF 2 (348, I10f%). PDWHF B TIIBEAMEIHEHIBEL-SHEEE (SC) T
bLEEANT.
D:INGF Rt (3hA, 101%). EMEE (SC) TOMEFENBRETE /-4, POWHF BEL 1) (2
2AG TS
xR 2 EEFHEETICHSITAIMEN
L ool POWHER | NoF B
| » BERZSRY 6.0£5.6 10.5+ 8.2 8.9%5.6(/0.25 mm?)
2 h BEsR 5.8%5.0 3.2+ 9.6 7.5%£5.0
3 h BERER 3.7%4.0 16.7+10.0 9.0+5.3
2EMOFY]  5.9+4.9 3.1+ 9.5%* 8 0+5. 3*

*p<0.01, % %kp<0.00l (control BE& &L T)

M=o —o o UT, B E 23 EEEEE O
REGPRRICEREICEHL LB REINTE T
232, BEORETIRBH L 2 PREER BV TY
NGF O RE 3 2 FH 7R, hiK g s
NGF receptor B3 5718324756 = L 33FEHE T
ETBD, PREERICBVTH NGF ik
EFELRBHFECLBELYWETH S LHRsNS, L
» LU EBICEMEESM TO n vivo O NGF 0%
FHRMRICOW TR E LAHENTE ST, SEOE
BEREEHM LRV in vivo TOWET, HEED
trophic factor S BNHEMEOLEFELTRHL, R

AR, S L ARCEMEEEOKEED S b3
BINIHAVBETE .

(3] BRI T 2B IVEBOEEY

FHEEGR IR O MK - AEHERREFT oS HEE L ¢
B, FIRNCEREREEA T O N MRS b3,
AL Z DIRBED 72 DI R & A U CIRFT I E
Fi3 2 EREH 41 LR trophic factor DOHLER H3 K
%iR#LcKi 5. PDWHF 13, PDGF, PDAF, TGFg,
PFe 5 2 2 RRATOESETH D, BEFEHLL
THERIZNY 3 chemoattractant Th 3 -8, Ry
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wwzuauZ7y—=YHEOMEFRLELFET
¥ 72, TGFE® ¥ PDAF*?® |3E£MMm&E
N R HIEE D chemoattractant & U CE M ME H 4
REHETAER b H 5. iz T, PDGF i3z %2
RO R IB MG O35 & b % (R U i L2
FCER 3 2°Y. bbb d LT O8RE > ¢, i
T4iEEIc 512 PDWHF &g s ss L
7, A, sEeEREsEk € 7L Tco PDWHE #5452
BT, MEFHEC & 2RI NRSEE O o 231
MO L OBECE» 2aat Lz 25,
HEMEET IC B TEERIMEFEMELSA S
FHFEHIIL O 4 7F & BER A EME @ < 2 & iR
iz,

2 16,51,54,59)

EREEMICH T 5MRNEBENEE S
PR 1, MR R ARSI X 2, B
HBICBWTIRY =T > 7O DZER 7 L —
N7 — 7 T B T L X o THRMEE S
<. MEASEOTEERERTHL 37 —7 Vi,
Ml X B i vitro DRFFRC B WL THIREAAEE O
Bith % b o8, R O S C R R 2 R S
7z @ hydrogel & UCHRIARER Z L 03br > T
23 L], 180 T —5 > 2 RE MR & U CEREWTG
MBCFEE L 28 22, BlMEICE A2 7 -7 2
BRRHBEEO DO T 7y — MEE R T &
7z, Loy, Coas7—>7 o HHENE2~32HTH
PH OB R M 1 sk 3 2 & b i 2 fErfiie o=
ABZITTHY, EEE OIS & 2 g
WO N 7 = A 23T E w5 7z,
LGtR s O IZ IR/ BREE R HERE T 2 7c o OB I Y
T LW DLETH 5. fkr o BT, ik
FER DS F > CRIRMIEIBHINE 23 7)) 7 MR
AL, Zhiuc & - CEHiERIC 7)) 7 M AU
D & 15 72 D AR DRI B (A0 - TR
TLHRECHT LN 77— hbdEEZH5RTE
7212 T BT ORISR C I R AR B R 0 R
BERE T OBRERBR OFEER 2 2 & DN RS U T ik
PR OMAE S L Tnd 2 LR s T
BY, E/zin vitro ¥ £ 1203 in vivo®® TEARM
BB NGF A L-D, 73 =0 2EET S
fiEl1 % b > TWB*Z EHHBEL Tw %, Phagocy-
tosis DEXRTHL~ 7107 7 —PICBWTHHBKE
fBizf# < v» < Do trophic factor #4304 %Y, %

fo, 707y — YRR & 5 NGF
DERDS in vitro IZBWTBZEShTBY, MLEOM
FUBEH 37U & B IS AL O A A2 10 U TR I
BLOTR W EXbro>Twna, Z0OLHICHE
AL C O R D RC IEIER WCEHETH D, AR
B R AR K ORI 5 2 &
DRI ATREDN SR ORETH D EEZL T 5,
HURARER OB AL, B L AL B UL Cddk
WICHEE R T — L TH DD, FHIHRHIE O NI
FEEFI DB LTIEE L, L AHEE L KA
LRI HIE7R & 20 DRI NN BREE O FEME 7
BHh o 2L d3hTwad, 4o NGF
PDWHF oEH&E 4 22 W P o o4
BT BEIRCET 298¢, NGF & PDWHFE »3%
B OBRLEERIC B2 U, fio trophic factor
EHEELMAEERZ O EARB SN, ZDX
D I REERAE T 0 — F OFEAD, FERO TR G
FHWUWT B INEY 5 —v g VEFOFKED -0 OF
o LR HEEE D> T b,

AFFEO-—EIEFE 31 MHA) NEY T—2 g SRS
HHESICBWTHKEL

X #k
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The main purpose of this study is to investigate the effect of platelet derived wound healing formula
(PDWHPF) and nerve growth factor (NGF) in the treatment of experimental spinal cord injury. PDWHF is
a conglomerate of growth factors which include platelet derived growth factor (PDGF), platelet derived
angiogenesis factor (PDAF), transforming growth factor-beta (TGFg) and platelet factor IV (PF V).
Complete spinal cord transection was performed at T12 and treatment of the spinal cord injury was achieved
by filling the dead space with type 1 collagen gel impregnated with PDWHF, or with 2.55-NGF. Controls
were treated with only type 1 collagen gel. Animals were taken care for either 1, 2, or 3 months. Histopath-
ologically, increased axonal regrowth was noted in animals treated with trophic factors, especially in the
NGF group. Most of the control animals formed only thin, short axonal bundles, however, the NGF group
formed thick axonal bundles and abundant neuroma. Axonal regeneration occurred from both the spinal
cord and the nerve roots, however, the most active axonal regrowth was observed from the nerve roots.
Increased angiogenesis was observed in the fibrous scar tissue and the injured spinal cord tissue in the
PDWHF group. Tissue autolysis and cavity formation expanded 1~3 mm into the cord stumps. The volume
of cavitation was less in the two treated groups. A greater number of surviving nerve cells were observed
in this region in the NGF group. Recent studies have shown that mammalian adult CNS possesses the ability
for structural and/or functional plasticity following injury under appropriate circumstances. In this study,
exogenous NGF appeared to induce axonal outgrowth and nerve cell survival. PDWHF produced notable
angiogenesis which seemed to improve the extracellular microenvironment. This may be important for the
delivery of exogenous trophic factors, nutrients and changes of extracellular matrices to support nerve cells
and axons. These pharmacological approaches with exogenous trophic factors may affect the future
rehabilitational approach for the spinal cord injured patients.
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