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BEBRRAMRIC, BERKSEEILIERS|H# (phacoe-
mulsification) % #8647 L 7= phaco # &, phaco & & UfR
AL X (I0L) #4174 HE4T L 1= phaco+IOL #nE
KPEREERMFMBEREREF BFGF), 3>~ 2
7+—3vIHERF (TGFa) OERHZT(LEBETL
t=. bFGF (2 phaco £, phaco+IOL £ (10 pg/ml) &
b (ZHTATE (RARHRR (10 pg/ml) AT TH-124%, i
B HIZE 2504150 pg/ml, 300280 pg/ml & EH L, 1
BB - REfEn 3901180 pg/ml, 450£270 pg/ml (=%
L, 8 B%#&T% 13050 pg/ml, 180+160 pg/ml & H
aht:, TGFe BMEEE L CIFATAB L UME 1 BB (2
MHER (10pg/ml) LLTFTH-1-4%, 3 BB 25150

pg/ml, 351100 pg/ml #H 3 h, Z DEIERETF L 38
BTRIERFALUTICH -1, AIBKORRFRIEIIZ L 5
bFGF, TGFa @ £ (4 50 pg/ml LATF £ & U 10 pg/ml
AF T8 TH-12. bFGF, TGF« & % (= phaco &
phaco+IOLEHNE ICFEZRFEDH L h i H o 12 b,

phaco+IOL BN AN EEARTERICH 1. LLEH
b, KEFEHHFTENEKFIZEDFGF 7" EBML TH
N, MEFHOEEBCIELELETH»—EFTH5A
BEMEH SR & htz, (HERSEE 98 334—339, 1994)
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Abstract

Basic fibroblast growth factor (bFGF) and trans-
forming growth factor « (TGF«) in rabbit aqueous
humor were quantified before and after
phacoemulsification (phaco) and intraocular lens
(IOL) implantation by enzyme linked immunosor-
bent assay (ELISA). bFGF was not detected (<10
pg/ml) before the operation, but increased to 250+
150 pg/ml in a phaco group and 300+280 pg/ml in a
phaco+IOL group on the first postoperative day.
The concentration of bFGF in the aqueous humor
was the highest in the first postoperative week, with
a peak value of 3901180 pg/ml, and then gradually
decreased to 13050 pg/ml in the phaco group and
180+160 pg/ml in the phaco+IOL group in the
eighth postoperative week. TGFa was not detected
(<10 pg/ml) before the operation or on the first
postoperative day in either group. 25£50 pg/ml and

35100 pg/ml of TGFa was detected in a phaco
group and a phaco+IOL group on the third post-
operative day and then TGFa in the aqueous humor
gradually decreased becoming undetectable in the
third postoperative week. The level of bFGF and
TGFa was higher in a phaco+IOL group than in a
phaco group but there was no statistical
significance. The results show that bFGF increases
in the aqueous humor for several postoperative
weeks and suggests that it is one the of factors that
promote capsular opacities and shrinkage in the
early postoperative period of cataract extraction. (J
Jpn Ophthalmol Soc 98 : 334—339, 1994)
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H BT O K R ETEO PR E L, Kk LM
RO - &E@L, 25—y voELTIEDHKERCS
TERBEOME LS TERYD, KEME RO MAE
w{EH D 5\ IH 3 2 BHERT 25 KT i
FEEL, TR LD - TKEME B R AIRE O BEIEEE
BERIZE L, THREZELZHIH L Twa D Tixisu o EHER
EhTw%, Kbk B Ra oM (RER @< ¥
LT, LE#MRERERTF (epidermal growth factor,
EGF)?®, A v 2 V) vigfilai £ AT (insulin like
growth factor, IGF)®7, EEMEiR#EF MK ERT
(basic fibroblast growth factor, bFGF)9~13 4 v & —
m A % 1a (interleukin 1 a)"W ERME X h T
%5, ¥7z, EGF LA—D Vv 7% —icfE& L, 8\ i
Mo MR EER2ETA I vA7 2 — I VI/HE
AT (transforming growth factor @, TGFa)'® 4 K5
A MO MEYRET D L E2 LIRS, Reke b
BRI LB, SHHED D5 AR CK &R
MRz s, BEAd iz bFGF % EGF #° 1 ng/ml &
EEETARRSALERTSAA L/ T v A ERR
WTHRE LY, ThboMaRERF o BEEHS
xR TAHWEERH D E2TRE LI, LiL,
NIBZ R L ota Cciddfly, £SEmES, B
BEGHE, ANED % 1 7, FiihE, BRI
BREDREFBLELT~ e FVYI/RELWL, LidisT, f
AR ERFOREKFRECKELY S 2 500, Fif
LS AARNAEFIREERTOEER{ET DL, B
Hr v AAOL) #FHA TS 2 L HEEYRIFTON,
7o B MR R A F o kK @ iE B B LT
HfER L, BEOAESCTENESCES Y 2R T
O EDREMICE 2B Z ENTER, AR TIRER
%R BT KA EFLRE [ (phaco) HMEFTL,
IOLEAZ T L Thihs B> T bFGF
& TGFa Offidi, i oREARKPEE% enzyvme linked
immunosorbent assay (ELISA) CT&EfMIcEZ®&L, F
MEVHIANERIVCIOL W > BYEREATHE LI
LAEEYHRHL, FTomREEcoTHET A,

I % & 75 &

. M8 & Hi&

EEREM AT 3.0~4.0 kg 0HBETR T, RUER
5C 10 fE, phaco # 1T - 7= phaco % 15 Pt 18 fi#, phaco
# X O IOL ##iffy % 1T - 7= phaco+IOL B¥ 15 I 18 fR,
B X OFMRELYNL 2 & LR 2 >OFHER
& [k O B2 55 K DEREL 2 1T - 7 i B3 221 BF 10 P
WIRTH S, ok, FiiFFEo IMco2-TIE, AR
phaco ¥ X O° IOL %4 & #fi# 2 2 AR o0 BB 7K EREL & #4
T UMk, TRMEORICEETSENT, 12A0EN
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EHIR A& &, 5 H R phaco 5 X Ui 0 B KERER
T, EHIER, # 3 v (F £ 7 —1®)50 mg/kg
PRAEL, EFREE MBI 0.5% e EHD I F,
5%HEE7 = = v 7 ) v SR CHE &2, FilHBEESE
T CMEEICIT - 72, Fornix base THEEGIB L, 3X6
mm DOFEAEE b v 2 A ERER, 3Smm DT vy = THIE
AY, HEEME TR L, 10ROy 1 FK—
b s BEFEF 5 mm @ continuous curvilinear capsulor-
hexis Zf7V\>, Alcon #:#! 10,000 compact T phaco %
M7, HEEWE TIE & A& L Ic#, phaco#F,
phaco+IOL #% & & 18| 0 % 6 mm IZ[5F, phaco+10L
BT HOYA 8, £5 13.5mm, XFHE6mm O A
)—e—RIOL #*#EACEEL, WMFELL10-01K) 7
RE LY THKR#RG Y —E &, FEEYE R ERRE
LFEMEHET Lic, #TH, it ~»> v 25mg, <4
ARV 1mg TR T ES L, fivdl, WM& 1B E
38H, 188, 288, 388, 488, 8B w74
AR—FFNOERBE ED DT 2T ¥ -T2 HE
R LIMERIZZER L, 0.2~0.6ml OFKAERIL
fo, EWERE LB AHIEEOMEE > <» > v SRO LT
Hote, BT L CH, B clESEFECHRE S
B—T0CTHREL., 74 7)) voHLTWAEKE
DT, ERFFIC 3,000 rpm T5 HREOLL, EiEY
EERREL L,
2. bFGF, TGFa OEE
MsE %, sandwitch ELISA TfT\, AuiHifki

bFGF © Bz ® 2 7 » —F L H# A& % (recom-
binant, r)t F (human, h)bFGF = 7 A #i{&(Cal Bio)
%, TGFa OfllEICIt=® / 7 v —+ A ¥ & thTGFa =
7 2 Hifk (Oncogene Science, Inc) &4 7 » —F ¥
rhTGFa t ¥ & (Chemicon International Inc) T
—hifk, kb ORESR X OCRIERE, RIGRE,
BB OBHK e LR TFHERICL H E L1, ELISA 0
B3, ~f27r248-7v—  —RHAGERY 100
ul TELTCER MBI vFaS—vavl, —&Hik
[ER{bA&1T - 7=, 150 ¢ @ 100 mM-NaCl &4 50 mM
B EK (PBS) w10 v/W% 7 vy 7 =— A% X
7= washing buffer < 2 @E#& L, PBSic 25 (v/v)% 7
w oy 7 = — A% 47 L blocking buffer 150 ul % 5
LTA4CT1IERA 32— LT roF v rE
1T =7z, #o#, 50 gl ® binding buffer (washing buffer
ERAUCHER) &50ul DR Z v & — FERD 5B\ I3ERE
LicBKESEL, 4TCTO6RMA v+ 2~} L7,
Z o, 150 1 © washing buffer © 4 BIFE#E L, ki
B 100 ]l AR, 4CT—BA vFa—1 L1,
Wiz washing buffer T 3 EIftE L, B_HETH D1
dF o F—EEEH <Y A IgG itk (Jackson Im-
munoresearch Laboratories) %% 4 °C T 6 BefEIG
X4, washing buffer 150 g1 T 6 [E&EE Lo, ~14
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Fo X —YHEBETHH0.02(w/v)% 3355775
AFASveoy, 0.0025 (w/v)% BEREKFEK, 100
mM-EEEEE @ (pH 5.5), 10v/v)% T AF L AL 7 %
v FARBRI0pxl #4EL, 3TCTLIRHEA v+
~—F LTHAEIE, 2MREBEYGEFIER S LT 100
plnz 7 v —F ¥ —&—7450 nm © %Y E % 630 nm
ZRBICBIE L 7o, RE# X hrbFGF (BRI SLEE D 175
Ik hitsE 2 ht), hrTGFa (Collaborative Biomedi-
cal Product) # 22 v % — FE LTHVTIER L.

I e S
bFGF, TGFa OMERD 1HI%H1, 2R,

HIREE 8% 45

bFGF O#HE R L 10 pg/ml, EREIEEROBEGHED
B 1F 7z 50 pg/ml~10 ng/ml O TIT - 72, TGFa @
R AT 10 pg/ml, % &% 50 pg/ml~500 pg/ml O
B TiT- e, KAEBFETIZDFGF, TGFa & % IcBHE
FLUTTh-7, MEZRTTE, BEZFR AN
bFGF, TGFa & o iR ALLT, #iEZF# 2 5th L 7-
B2, 2EALOMR, FHARKKIURCHIEFR A (10 pg/
mD LLFChh, 3#loxsT1HEBIC bFGF A#HEIC
BH I hien, $XTRERA G0pg/mD LIFTH-
foto S ERIIATHET & - -, phaco ¥, phaco+IOL B
® bFGF, TGFa ©EKHiEEORERHIZEL CFHEL
EERZE ¥H3, 4RLk, 2L dMETAKE
bFGF BIERFRLL T TH - 7oA, 78 H il phaco B

: 14
10 3
& = 0.1
0.1 % ]
| 0.01 5
0.01 - E
T o0 Toos Tobo " 0.001 At —rrrrl et
= (pg/ml) 1 10 100 1000 10000
H1 SEESEFEIREERT (bFGF) 0REBHRO B (pg/ml)
1. 2 FFvR7+— 3 IBEAF (TGFa) DiRE
A # v F— F izt 10 pg/ml, 20 pg/ml, 50 pg/ml, Bo 14,
100 pg/ml, 200 pg/ml, 500 pg/ml, 2 ng/ml, 10 ng/ A F v F = F 21 10 pg/ml, 20 pg/ml, 50 pg/ml,
ml @ rhbFGF # 7z, #H R 5o 10 pg/ml, &8 100 pg/ml, 200 pg/ml, 500 pg/ml, 2ng/ml®
X TH #R % © B i 72 50 pg/ml~10 ng/ml © # B T rthTGFa % fi\ 7z, BHE R 10 pg/ml, ERIZE
fTote. 814 ® J2 ¥ 7t 50 pg/ml~500 pg/ml o #E T -
F Rl
pg./ ml
800
700
600
& 500
g 400 ®
300 —g® 5 o J"i o ;L
200 S o |
100 I'.!I
ND _ml I T I T T 18 I
Pre 1d 3d 1w 2w 3w 4w 8w

%

3 Phaco #, phaco+IOL 2N EK bFGF DiFRFEIZE1L.
SEHE+EREFREART L, bFGF 348 H 225 100~580 pg/ml #H &h, % 18E ciSfEic#EL, £0
BIE&REA T B0, itk 8 HE BT H 80~300 pg/ml B iz, fok, RMER T2, bFGF 136
A (10pg/mD LLTFThbh, MIERFFECRMBCRE SR 500723, 50 pg/ml LT CRERITEE

TH -7z, BH: phaco+IOL FEf : phaco



SERC 64 4 AHL10H

7% IOL BHufirHeo bk bFGF « TGFa « A 337

Dg/ml

140
120

& 100

Ji80

60

40 e ‘

20

o

ND Hoe1e®

oD T T @

Pre 1d 3d 1w 2w 3w 4w 8w

fLURE 3

4 Phaco ¥, phaco+IOL DBk TGFa OEREZEL.
TGFa X3 BB LRETI130 pg/ml EHIh, ZOBHIEKETLCHE 3BE T ORBRHENLT &
frote, RAERH, WMBEEFNHTE TGFa 3EHERQ0 pg/mDELFTH -z, B phaco+IOL  PUA | phaco

i+ 2504150 pg/ml, phaco+IOL % i 300+ 280 pg/ml
EERL, 1A EEMED 390+ 180 pg/ml,
450+270 pg/ml IZZE L, itk 8 AE#HET$ 130+50 pg/
ml, 180+160 pg/ml #& i E 17z, TGFa ZATHTH 3 X O
WMEACIBERRLTch-7c, HiE3 BB
phaco # /X 25+50 pg/ml, phaco+IOL ¥ (X 35+100
pg/ml i 2 h, TORIERMET LTk 3.8 8 THH
BRALLT &7 o, 2% 8 U T phaco+I0OL oA
73 phaco B X » % bFGF, TGFa & b icEEx TG
Zhotohy, HMitFENEEER -1, 1, KBk
phaco+IOL, 3 » A#iz% @ K Ric phaco #7723
flic2\~T % bFGF, TGFa O ERHNE(LEX BIROM T
8 L - 2%, phaco # & phaco+I0L EEDZEFRILRE S
Tz,

IV =%

Kdbfk ERR o BMAEREER Y HT 5 MR RE T
%, EGF, bFGF, IGF, IL la h&n@EXh T
5919 % 7o, EGF off 3 2#ifaicx LT, TGFa
MNEGF ER—D v 72 —% 4 LTEAL, X bl
BHEETHOC EFAMBbRT WS, Kbk LR
EGF v 7 % —\FHETHO L EL Db D &,
TGFa 1K dhfk L RMIRRIC*T U CHSMEREFR =R L,
FofEMZX EGF X v, X hEBRECHBANES
MEOTRERE - AL T2 LHRZhE, HEED
X5 efERoMRNERTHAEAPCES S, Kbk
LHEARY B IR TS50 BRET 5 DI,
EGF, bFGF, IGF, IL 1a, TGFa 3+~ THlET5
LERDD, LrLihb, REFHFETpg/ml v~
NOWEERRTOHE, MEOBVWIGY AFT o4
B aHD, i, SEOX 5 cHe F R ERTFRE
zydFoMaEREFOERECHAT2HE, et
vy FOMTRVWREENZESYETHHELMLET

BB, B, Thbof&Mrit-THED S b, AFEHR
AJEE T H - 7=f1 bFGF #ifk, #1 TGFe ffkZ AV T
BEEEYRAARN, TORRE, EEOFOAI 2/ T ot
ABECHELCHEU LREOBVW-ERVTRETH - 2.
—77, EGF df@fHRur g <, RERTREEA
EREFIAEREA RIS, ik + EGFHifkx v+
¥ EGF oM BEEE AV 3 TE Ry, MEDCE
WHL Y % ¥ EGF #ifd0 AFNSEIRATETH -l
BHERF{THED -7z, bFGF (% in vitro THK&fE LK
RO ZRET A Z E2XHMbRATE DI, KLk
BAEMBEA~DOTLIZ SIS L TV DD TRV EE X
BRTWAEYS TR DFGF X7 o1 A/ 7 »
M ETERLEIhTEY, HEEERRFBEE TR
10~100 ng/ml B E hic bt EEThTW37, —H, &
b BKd @ bEGF iz 2\~ Tid, EREREIOBK 2 #dk
& L 7= western blot 2 T DFAENRE I S, F4
DIfT2le7Td 4 &7 7 v M ERYDHEFHTIE, FH
EoAREEAENE, OHEEYEO LICaRERS,
BT A O NIEE T FAEESIT, 0.4~1 ng/ml ® bFGF 7}
BAdicit &9, L L, BAKboMRERT O
BE, {kHE S hicil TR bFGF B X b +f5LL
HEWISTHD, BREDEWF A1 L/ T v M1
REATHAREERFOERBCIAE Y TH -1, —7h,
MREERTOEFHRE X H ng/ml & —BICE 2 DA
TWBH, 88 pg/ml B 5 X Fh Ll FoRE©HBE
WA AREYYE TS, T2 TH5ENR, IHRED
Bif7c ELISA (i CEEZRA AL, TORR, KUEH L
I O 3HOMETOBEAK TR, DFGF #EHEFRLLT
Thote, LichisT, EEBKFICEbFGF i E4ET
BZELTHIECHETHELEELLRL, £, HIE
ZHRIFECIRIM3HMET1IEBICbFGF 3 X his
2%, TRT50pg/mlLATFTHh Y, MBEZEHICE 2HE T
FHETHELCHLBMTHS LHBIZh, ThicxlL
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TFEMET-c 2 BT, KEEHBEME 1EET
400~500 pg/ml, F& 1.4ng/ml &t & h, E8EAY
T H 100~200 pg/ml BRI S hie, Ll bkan, EWEK
22 bFGF BEHET 5 & LTLBET, K&k LR
PRI X R HBRECIFERST, KEEBEfE VGO A
BEEY N5 &, bFGF OBEANTIHE L FBKHEE
DEEALAZEVELNE ST, SEOB TR
DB K bFGF 3k dhik bR AR & HE0E U 158 5 IREE
CELTED, MEFHOBEECIRE{EET 2R
FTHHAHEMNNE L bhie, BRACHEERicksT
HWREECIHEE, ik 2 »BCEFRBICET S,
SEIOFEF T, ik 8 HAE ML Th 100~200 pg/ml
® bFGF EH &R Tk b, - OBEECIRKLME LM
Mot 3 A BREFR AR = &, EOKSE LR
DR RET AETE 1 2Tl {, bFGF Lo H
FORKFREE SRR T L THRER ST 5
Z T EXBEAE - BEOETEIEOMEE & #RT 5,
BRENEEL T 2 ~ 3F L CER It 5 ER KRR
CRONDZ EXH B, THIZEEL T bFGF 23 8451{R
ERFIZRoTWABENE I NRESDEZATHTH S,
4ml, IOL B & IEBMERED bFGF BEICHEZE IR
L, FRRIC IOL BiEZ 1T\, %0 K RICik phaco ©
HTIOL #BH L fah -7 3 fliconwT RO
B EZERYRADEM T, LLiehb, BiEED
FHHERERE L D I bFGF EAREY R LI &
hoEzBE, OLBACL AHEID SO TR WS

EHERIT A, KA FORENKE L, ThiT
HLTRYTHLIOL 2 BHETLC LIk 5B,
Tz, FOBEN~RAZ INEOTRIEVWAEE
25, ¥, FREBET L ZO 22T id bFGF
BECEEFENAEIL - LY, FEEDTRM-
RREEE - TW5, BEFREL NS THITERISHE
OFBE L LTHEENS, bFGF o EAPAIZOTRS
B LT BERD B, Kbk L MEeE D
MM THhHERGBOLOEEDNE 2 Bh, WTEELS
BARHFICBIT LTV AHEMS, miTHICE AKHick%
ShAWEEITETE R, BT b HEKoMMTE
HEERTVBDOTHA D, ToEMBERIZOVWTHLE
RAvh 7ot B, 41X in situ hybridization #% BT
AdhfE Ll X 5 bFGF @EL > WTBE L, &
HEOWHEMYN BB LW O EREELN, ST IRcE
5.

TGFa 1z2\\Tid, BKFH 5 IEFiEFhoFIEIC
SWTHBECRIBRHIATELT, BRkbicloRE
FETHO0ETFHTH 7. SEORBRTIX, EH
BREBIUHBEOBKPICIEHBAL T Tho1e
2, i3 HE»LETHINL, &&T 140 pg/ml i
Sh, Mk IBABCEHOCEREBALT -7, #Hn
DR, Bk L bicdie<, Kdhik bR ao B

AHREEE 98% 45

ET5RFO1I2THHFREID SN, KEhEEY
BIEL T3 EREZIRL Dotz

LA EA b, firde 530k i b oz il K o> B4 % (R 5
H5FELRETFO1I2FVFGFTth s :E 2 bR, F
4, bFGF-#++ Y v 1~10nM O EE T bFGF © 7
vaIT=AMLLTEE, FERRY K& LMD
BERE 2P 2 21 & oG E oY, SEo LR
TR EREMN I E K+ bFGF 2389 2 A - T
¥eEpg/mBEHE IR E0b, HiEEHO bFGF 7
"oy A — O AT O AR O B - BE O
iz in vivo IR\ THLEHTH S ATEMLTIRE X h,
S LI HERN, ERERMHEI I hE 7B TH S,
ez sichich, Y CRMEZ LUK B
BBt LET, X, B0 ZHE, CHAOREEEL
fo, B EBEEE, B ETFmTad, FHRmERE TR
LEF,
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