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Influence of hyaluronidase on turnover of traumatic vitreous hemorrhage
Zhou Qiong ,Huang Qin. Affiliated First Hospital of Nanchang University , Nanchang 330006 ,China

Abstract Objective Many clinical researches have determined the clinical effectiveness of hyaluronidase on vitreous
hemorrhage. However, the data of relevant experimental study is lack. The aim of this study was to investigate the effect of
hyaluronidase on traumatic vitreous hemorrhage turnover. Methods The animal model of traumatic vitreous hemorrhage was
established in 28 right eyes of 28 New Zealand pigmented rabbits. 0.002 pmol/( min - L) hyaluronidase was injected
intravitreously in 14 model eyes 1 day after operation, and the same amount of balance salt solution( BSS) was injected at the
same way in other 14 model eyes. The fellow eyes were as blank controls. The clinical ocular examinations were performed under
the slim-lamp and ophthalomoscope, and intraocular pressure was detected using indentation tonometers at the 1st,3rd,7th,14th,
21st and 28th day. Then two rabbits from each group were sacrificed and vitreous sample was drawn respectively in the time points
above for the detect of basic fibroblast growth factors( bFGF ). The histological changes of retina were evaluated under the light
microscopy and scan electron microscopy. Results No the inflammatory reaction was seen in ocular anterior segment in model
eyes. The grade of vitreous opacity based on Forrester criteria was lower in hyaluronidase injection group than BSS injection group
in the 14th,21st and 28th day (P < 0.05). The intraocular pressure was significantly declined in the 1st and 3rd day after
injection in hyaluronidase injection group compared with BSS injection group and normal group( P <0.05). The bFGF level in
vitreous was elevated in hyaluronidase injection group and BSS injection group with the increase of time and showed a more
dominant enhance in BSS injection group. Edema of retina and vacuolar degeneration of retinal ganglion cells ,thickness of inner limiting
membrane were found under the light microscopy in hyaluronidase injection group and BSS injection group, but the proliferative
membrane was less in hyaluronidase injection group and BSS injection group. Conclusion There is no obvious retinal toxicity of
hyaluronidase in the dose of 0.002 wmol/(min - L) after intravitreous injection. This procedure can accelerate the disappearance of

vitreous hemorrhage and delay proliferative vitreous retinopathy. Its adverse effect is temporal reduce of intraocular pressure.

Key words hyaluronidase; traumatic vitreous hemorrhage; proliferative vitreous retinopathy

BHE BN KIITBSHHBREYRBIMERBERLERNEW, HiE 28 AFE2O4%, FR M3k
BARRMAAER AR ISEXMBIR, 1dERHALS LR AMMBEX B, G4 14 R4(14 2l), XRAFBEEE
5t % WA BT B2 ¥ 0. 002 pmol/(min « L), Pt X B0 B A R i 45 0. 1 mL BSS, AFHIT4A#HE 1.3.7.14.21 28 d MER
EATRBT BRI A . B 2 S S0 s 4T IR B B, 4l B3 B A W 0 s B A A 4T 4 4 B AE K IR F (bFGF) B R
Bk URBRETHAREENE., SR H4 1445, ERAGFEBAE R EH B8 TR BE , &40 g
ERAHTHBEL(P<0.05), HAHF 1d3d,ERARERMEANBARELBEERYBELITEEL(P<0.05),5
PRt A KR ER BRI EEN(P<0.05), HEN (B, FRAS bFCF MR BIRERE, MEM RAgE
TR AR 2 UL ST U0 4 R BE e SR AR B B T K M R 2 T A s R O R R R AR e B
I M AT R A B, B S U RS 20 TU T 4 HE B 385 4K e oy 0 5 o 400 90 B S e 4 A, T S A
P 3 B R R I 0 AR, 8 LR R — 3T M BRI

XEiIR BYIRERE; SNSRI B A R A B AR

SEE R776.4 RI988.1 EKHRIRED A IXTELHRST 1003-0808(2009)07-0572-05

B B AR ML R BRS040 8 DL 89 3F R AE , i T BB K

Ve 07 ;330006 B B K% — M B E B IR A (32 BI04 BE
L e T % L B, B A AT 90 4 B B R B i
B IRAE R : JH 3% ( Email : giongz-ms@ 126. com ) MR EME HRETE, 7 Tk 184 . EHRRE



IRFLBEFL 2009 427 A& 27 57T H

2 — FMAFER IR Yy B , VT LUSE B b AR F T B AR, 4T
DB AR BER R RS, PP AR BB O L , T BB BE A
P B BB G {0 o B O i ko B 3 AR A VA T AR
R ABE TN o O R R A T IR B B A
A, 025 B v RIS R IR A M B 3 R R
M V5 B % w, & 35 % B B K 5 B & ( posterior
detachment of vitreous, PVD) B 1] & ¥ , 2 3% 38 4 1) &I
A5y T 16 B AR M B 38 A 12 1L SE B AR 4 o

1 #REF=Z
1.1 ¥

1.1.1 ZEgY 3 HBHA2aR28 R, hE
2.0 ~2.5 kg, MEHEARIR , A R¥ EF IV LR
R

1.1.2 FEulH B ZA(EE Sigma A d]) ;5
HH AR e ( WA — A LR R AL ) 5 S Wi A AT 4 4
J 4 K B F ( base-fibroblast growth factor, bFGF ) -ELISA
R & (SEE TPTAH]) o

1.2 EETrk

1.2.1 zh¥od AR VLR Y& o 0538
EFMm B A, AR A XTI, WAESELdFH
BB LR T 2R ik K 3h 4 43 D SE 36 4H A BH vk BR 4,
14 H,

1.2.2 shthsm B m e B ek /D FH %R E
TESRER, YR, AN H S E K EB ST 3% K E L7
W (1 mL/kg) BREE, 3550 TF I, Bi A 3R 1 1R W v 0 45 i
B RFRREE, 705 9:00 ~3 .00 AYERES AN A BE , fA AR
% J5 2 mm &b FTRIEA J7 5 0 ) 3 B A 0T, 20 40 K
dm R S SR S R B, m PR TR BT O, e B S A B
FA7iK S mm, FREERBR, BB T 45 O R BE RS ik 8y
Bk, 8-0 JE Lk in Wrag & U0 1 R ERES . I 1 mL 1E
AWM 0.2 mL HE&#BIKMEABHEER, RE
TR + KREES 0.1 mL 3REEE T H 5,
FIFE IRy i + EERBEBRR, E8EF 1 H
WL H R 15% B i BE BE SR TR IR W SR, B H 3 Kk,
MfEmERB S AR, B0 LR, A FASHF—
ANFEW o

1.2.3 425k M BEEIR AR B HI1ES 1d
Y75 ,7ET7:00 A AL E 3 mm &b SER A E AT BB
& A 0. 1 mL %5 B B R B 0. 002 pmol/(min - L),
B X B 41 v 4% 0.1 mL BSS, 37 BP & 25 JF 10 o R #(
&5 o

1.2.4 HBUTHRER A 7R A H 7 A0 I K
BERT6h KRB 5 1.3.7.14.21 28 d R PRI WMELR

- 573+

B8 R AE R AL, A B =X B o A 0 R R A B2
ft.o FFRF Forrester 5 2% 432 1 1) W 22 9% 185 A IR v A2
Ry, PIMT 25 W R AE D B AR A il U B L, T
K PBAETELAEN; 1R - BERECERH, HBKR
ANV 5 T 5% - 2035 38 MR ) B AT L0 4 BRUEES 5 IV 4% B B 4
hotEH, AER LD EABZHY, KESBREFERE; V
P BEESIRTEM IR E R
1.2.5 BHEFEIKE bFGF Bl 45 25 )5 45 B (8] f 5
WHMMME BALSHENLMBR2 R, KBEE T
11005 R MBS 3 mm 4,7 B4 LI EMT
T B A BB R b e, 5 ROBR R B B R R W
0.5 mL,5 000 r/min Z.0> 5 min )5, 37 B - 20 C#-1F,
FABE BX % 05 TR B, WU E BE RS 4K R BFGF ) R B
1.2.6 HZURHFERE TEREZHBELAEE T
BRFTHR BRBRA , L 77 12:00 {7 f LB 4 £ b i, TR
o1 IE 2% BY B F L, B30 o oler A8 e Aotk A . R B R T R
3:00 ~9:00 /KFEF LY FFIRBR, 774 419 F 22 W
£2, RJH HMias-2000 i+ HLEHR 3T R G5, kT A
FEMLIEEL 5 4~ 400 590 BF , A5 100 348 A= R 19 AR 4F 4 40 1
B, BT BGRIT ST
1.3 Sritors:

SR A SPSS 13.0 Gt 8 kA7 G it 2= b 3, 2
20 AN [7) B ] o 38 3 A VR Do AT 480 43 A B B R FH B A
56,2 28 O[] ek fi) o A4 R (386 A S R4 4 4 Bl B2
bFGF ik R L B R R L BEAR M ¢ K230, P <
0.05 HERBEHIT¥E L,

2 &R

2.1 ZBLAT WL R AT S 00
S B 2H 0 BH e PR 2E AR BR SIS S IR T L AR
KA Y, M THHIR4~5dHB, ALK
HAJRELME MM Y E W, BB Tyndall( - ), Bk
PRI BLAL TR I .
2.2 HEERGREARELT MR AR E BE
25 F X IR 2 A 25 e () s BB A Y R IR o, B Y
BV M. SCId 7T dRTEA XK 2RO, JRkn L
FRML A B, RSP BB ARG o 7 d J5 &8 5 B ik
HA I B I A, AR R SR AT AR R DL R B 8 A %
ROE1,2), XA 7 dATRAFRLRHA,7dfE
T R P oA I BR AR SR 0R A R AR, I T M R R 3
AERR(ES3,4),
2.3 SIS R PH M X B AR (R A R B 3 AR 4y
FfE o









- 576 -

W 17 B o B N 0 BK B 24 ) B TR B VR T RS R ST R
REARBWEEWN R FRMREEZGAE, MM T XRE
TESTRRBE I vk . &850 3 W R AR R W1 LA 33 I b5 A4
o /N 32 0 375 BF B R A IR, IR 9 K, 20 B K 1E 30, A
i {6 BR PR F# AR o Zimmerman'™ JESZ T/NRE R & A £
FEBEFRMAENNEE LR, Rankova £ BE5 T 2/
ZYBEAR R E S R 62 IR, b FH % B BB B8 300 IU
FUER W B ABREE BT 4T, R B BT LB E
FERMEIFABFRRE /DRENBERKB I ENHE
Grierson 4510 X 37 i) 57 R g %ot /0 32 160 0 5% i 36 47 T 25
FRA, K P VR AR A T LA /N B2 W 2 8] Y ES R0
Ko UERHAERH T LRHAELRZF 1 ~3dH
EH R K PAEXT B4R EA L TR, 4525 7d J5,
BT AL A A A2 R 24 35 0 12 %, IR AR K o7 1 &)
BIIEH K, Ul B 3% B AR B 20 1U ¥ A G B 3% 35 14
FEE H o R A4 B AR — 2 M A, 3 5 K SN TS R AN Ko

R AR 2 R S b 8 DLR A, B B AR
AN AT T R 3 A= PR B R W ) BB 9% A2 ( Proliferative
vitreoretinopathy ,PVR) , B2 L M il £ E M H
HRIE, B AL B AR AR 0936 57 B R 5 PVR BT BN
RREVIMER, S B BE MY i PVR ) 3 A
W B R BT R B 40 A AR A B LA A B AR Y 3
AB BN, PVR R WL BE XA 45 09 3 A R
RPN AR T A R A B AR, Y
R LA 32 B RAE M5 55 B R W B, BBk i
— PR O 2 A B 0 VR B T 4T B AR X S A A R
.83 PVR M40 8, Cassidy ' gOBF SR,
£ PVR B3 4R bFGF R WK B 75 . Kon &1
BT 140 B17 B 387K U1 E1 R B 4 B 3 1R b bFGF
RIBREWEE, KB PVR BB B AWK P bFGF
FEKERBERTLPVRE HS5 PVR K ™ERE
RUIE . R4 SE6F 89 bFGF ] 5l 8 40 L A5 22 457 54,
T2 AT 4E 40 M 7™ A RS R . 7E PVR 86 4: B K i & i
KA % A bFGF A1 bFGF &', bFGF i i LA
TILNTHAE PVR (998 B b & AR R 3
JEif6 & I f7 (the retinal pigment epithelium, RPE ) 4 i
DNA #9458, fR i RPE ff) 43 34 38 A= | [ B S0 2 A B 40
M2 Miiller 20 Jfd #9 A A1 4 34 I ; 00 38 & 40 il & 9 Bz 5T
BEE SRRESEECQRMRE, N ME R,
RFFHAEMBEER; AW AR EEEA, EMREEA,
Bl A 4 % Be B 1 45 40 M A0 2 T RO = A, AT {2 3 PVR
BB A, 7 S5 3658 2o A6 W 3 38 4k bFGF A9 T & ¥k
FE BB TR e R B R G A AR T R A A A MR 2
SRR, % U R B VR AL BB A, I T BB R AR

Chin Ophthal Res, July 2009, Vol. 27,No.7

69 T R, DR 2 AR o R A R B A 45 405, R BRI T
5 0 i B AR M IR 1) RE B, AT R T 4 PVR
o bFCF fy ik, W k2> 7 RPE 20 R £F 4E 40
R A D 2 B AR P B T B S A T R
2 PVR WIE BURTR J& .

SEZ N H

Kuppermann BD, Thomas EL,de Smet MD, et al. Pooled efficacy results

from two multinational randomized controlled clinical trials of a single

-

intravitreous injection of highly purified ovine hyaluronidase ( Vitrase) for
the management of vitreous hemorrhage [ J]. Am J Ophthalmol, 2005,
140(4):573 584
2 BERAEET KA. KRS EVHAME KRG EHG TGS
BARRMmT]. IR AMMEER AL IR 55 4% 3 ,2002,6 (24 ) : 675
Cleary PE,Ryan SJ. Experimental posterior penetrating eye injury in the
rabbit. [: Method of production and natural history[ J]. Br J Ophthalmol,
1979,63 (2):306 - 311
4 Forreter JV,Edger W, Millar W, et al. Enhancement of vityius clotysis by
urokinase : made of action[ J]. Exp Eye Res,1982,34:895 - 907
Kaplan P,Doval M, Majerova Z, et al. Iron-induced lipid peroxidation and
protein modification in endoplasmic reticulum membranes. Protection by
stobadine[ J]. Int J Biochem Cell Biol,2000,32(5):539 - 547
PR, ZM NEE. S PARTHBAAROLYZRHR[I]. &
IR ER A £, 1995,11: 257 - 259
7T ERFEGRENNER.F ABRYEBEUNEXRAOBERSE
BEEl)]. AR5 5 ,2004,40(7): 459 - 464
KRB EWNHE EYURMRBERBFASGOEHFARERI]. B
SNEZE - BRAL 24,2001 ,25(4):212 ~ 216
RN RRW Tl , & EUABEREZWHERARII]. R
RLB R ,1994,14(1):1 -4
10 Zimmerman LE. Demonstration of hyaluronidase-sensitive acid
mucopolysaccharide in trabecular and iris in routine paraffin sections of
adult human eyes;a preliminary report[ J]. Am J Ophthalmol,1957,44(1):
1-4
Rankova CB, Siarov NP, Petkova N. Application of hyaluronidase after
unsuccessful trabeculectomy(J]. Doc Ophthalmol 1992 ,80(4 ):381 - 383
12 Grierson I,Lee WR, Abraham S. A light microscopic study of the effects
of testicular hyaluronidase on the outflow system of a baboon ( Papio
cynocephalus) [ J]. Invest Ophthalmol Vis Sci,1979,18(4):356 -360
13 Hui YN, Liang HC,Cai YS, et al. Corticosteroids and daunomycin in the
prevention experimental proliferative vitreoretinopathy induced by
macrophages[ J]. Graefe” s Arch Clin Exp Ophthalmol ,1993,231: 109 - 141
14 Lashkari K, Rahimi N, Kazlauskas A, et al. Hepatocyte growth factor
receptor in  human RPE cells: implications in proliferative
vitreoretinopathy [ J]. Invest Ophthalmol Vis Sci, 1999 ,40(1): 149 - 156
15 Cassidy L, Barry P, Shaw C, et al. Platelet derived growth factor and
fibroblast growth factor basic levels in the vitreous of patients with
vitreoretinal disorders[ J]. Br J Ophthalmol 1998 ,82(2):181 - 185
16 Kon CH, Occleston NL, Aylward GW, et al. Expression of vitreous
cytokines in proliferative vitreoretinopathy { J ]. Invest Ophthalmol Vis
Sei,1999,40(3):705 -712
17 Amin RH, Frank RN, Kennedy A, et al. Vascular endothelial growth
factor is present in glial cells of the retina and optic nerve of human
subjects with nonproliferative diabetic retinopathy [ J]. Invest Ophthalmol
Vis Sci,1997,38: 36 - 47
18 /DR, WHE, BEEM, B BERAEARERBFSOEBLE
1024 B RO RIERIRBSER). PEEEERIMR&E,
1998 ,14:33 -34

w

W

(=2}

oo

o

1

—

(W5 :2008 09 -02 &[5 :2009 -05 -18)

(A% EHD)



