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Aqueous Protein Concentration after Vitrectomy
for Diabetic Retinopathy
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Abstract

The protein concentration in the aqueous humor in 46 eyes with proliferative diabetic retinopathy
was quantitated before and after vitrectomy. Before surgery, the protein value as measured by a laser
flare-cell meter was 5 times that in normal control eyes. The value was elevated on day 3 after surgery
and gradually decreased to reach the preoperative value 1 month after surgery. The postoperative
protein value significantly increased in accordance with the complexity of surgical maneuvers until
day 17 when the 46 eyes were classified into 3 groups : simple-maneuver group (12 eyes), membrane
delamination group (18 eyes) and silicone oil group (16 eyes). The time course of aqueous protein
concentration in the simple-maneuver group was similar to that after vitrectomy for vitreous
hemorrhage in 8 eyes with prior branch retinal vein occlusion. The observed increase in aqueous
protein after vitrectomy seemed to be transferred from vitreous cavity to anterior chamber. (Acta
Soc Ophthalmol Jpn 96 : 364—368, 1992)

Key words: Diabetic retinopathy, Vitrectomy, Aqueous protein concentration, Flare-cell meter,
Surgical trauma

BURIGERSE @ 371 AURGTTERFNET 3 —39—15 BEEAYESDEEFEEE g 4

CERL2E12 A7 A%, FHIFETH 22 HRETEH)

Reprint requests to: Shinichi Yamazaki, M.D. Department of Ophthalmology, Gunma University School of
Medicine. 3-39-15 Showa-machi, Maebashi 371, Japan

(Received December 7, 1990 and accepted in revised form July 22, 1991)



Rk 443 A10H

I #

HMEEFRFMEBEECROEREMO#BELDH
e EFEFERHTERASIbIBEATE EHEZR
5. MRS HE LEMLL TV AT, =0
RABEMIOBELEE T3 0T, Tk, FOXHIC
T BT EREERA L,

HEZ7LVTeri—2 BV TORBEORED
ERATEE & e 0¥, BEEBEELECHEEARES
FRL, PEE EBETHBH R EGEYTRT I LA
BTV 59,

b b U E R BEE Ol T FMiiE o B &
HEERPAIEL, chix—o0iEL LT, FiFEE
DRE L+ ORRHELEBE L.

II N& &Gk

&, LR 1989 F 4 A To 8 2 AR T
Fifia M7 L o R R AR D 5 b, ik 158
LIEBEMCE 6 BRTHEB, £AFKBEERTH-
fz, Tlizohb 46 BOERSM2TT, FHERL
ERREL, 54.52 0.3 TH-7. BF22TIR, &F
19BcHb, 502 BE 507, EF1FC 1000
V¥ — 7L Tk A—2—%ERALT HTFEF
fiopi g, M3 H, ThALET1BECHE7 VT
ERREL, 7407 vEBERERACI Y EARE
(mg/dD) icBE L1, BIEEERETT, 7v7
B2 AT e MITE(E 5 Bl FHER & e,

BE IR AEIRAE 46 FRC, AT D 0.1 LT TH - 7o fE
L 36BDH -7, WHTFEREMAIBECHD, TD5
LI FAETHOAETH -7 bD0 22/, £L T, &
FHEAHMAETH b D16 B TH- 7o, FF |
EEE A E L TR0 25 B TH - o, IIBE S
B AT L T - 7oL 38 HE, o HEEE 3 B,

|

® 1 AR R REAE 46HR 0t B & A

i BF T #
30~ 3 2 5
10 3 3 6
50~ 16 6 22
60~ 4 5 9
70~ 1 3 4

i 27 19 46

365

L HBELETEh Tl DN RTH-
7=, Fiffix, Microvit 3-port system % FH\TiTLy,
EFic X WBR S 7 AT A 3 —, BRAXCEEER, M
oy, W—ERER, V2 v A ATk
1T L7, FMBRE, ESIFENLERBOBEIRL
hicoN A5 RTH- o, BEPICHRBESFIBICE -
L0 1R -1, HEORMEREIIELLIE L~
A — AORERIT ST, Tk, HAO SRR
WE - ERI R L, o SIREERE L TR
EEOHE L, MBITEESE CHiBO L5502
FLTHEO U EDE X 0.1% <222 VYV ARLH
6 El% 2 ~ 3@MOFA L 7.

LB FHEMA & LT, HEESIRTEASEORIBH
WA Ui TR 07 8 IRAEAK, EEXNBA
LT, S0MROEFBR20BRE L -7,

Im # =X

7/ O B E B EE v, S OB IR R AR AE 2
160.1+67.9 mg/dl(mean+SD), EIREAZEREE DM T
fEH M A 148.7462. 7mg/dl TH-7(K 1), @HE
it, XEo 30.5+5.9mg/dl I~ TH 5 fEC LR L

BIEEARE
me/di

200

160.1 |- mm e
7 PR S A

100 4

W MRS BEER
BE  DRMEE

(208R) (468R) (8HE)

H1 WRMEECRE. MiioMEEQREL, #
FEBE PR R FARAE #5 160.1+67.9 mg/dl, RIS
Fe BAZERE R @ B8 F 44 H If 23 148.7+62.7 mg/dl T
Hh, EEXBO 30.5+5.9mg/dl iIclE~TH 5 £
e ER L T,



366

T (p<0.01, t-test), BERFMPAE 46 AR O A7 HiT D
BFEOBRE R WMTFAadmrH-738R Tk
170.4+65.8 mg/dl TH H, WFAEHIMm A < FS |
WEEHEE D oD T EFROEIE &L o7 8IRTIZ
147.6+78.4mg/dl TH o7, MEMECEHEE X &
matz,

BERHE 46 RO EEQRE LHEEBcmLx
(F2), #i#k 3 BT 680.0+517.6 mg/dl &<, +
W EBRECHAL LT, 1A TCRIERITOMEEE
L7c, fifk 24 B £ TIWEIMEL h AR ML TWL7e

Wi R B R N =46
mg/dl
1000+
Q
i
500
o
Q
? J S

war WmE38 10 17 24 3

@2 HMEERFABEOREINEEORE, #itk3
BT 680.0+517.6mg/dl & -8 L, LIEEIE LT
1 7 H CHRBMECES L, #itk 24 B % CTRAHiE
IO EFRHML Tt (p<0.01).,

t

IEECRE
mg/dl

1000

500 T- o

S

I

F
. .

BIRSE 9%6% 35

(p<0.01),
RAEIEOEM XC X - T, BAGERIERE, BAERY)
BB, o~V 2 v A0 IBRC SRR L, B
BIEBEL L, ETHD v 2 —DLOFEHICL hI§T4&
FHioHHRE LBIERTH D, HAEBTIMREE L
R D VIR 2 1T - 1ofEM, ) avAtq
FEHERVBRIIEmME TV a v A A ATIBEYEL
TERTHD, Thth, 1208, 18R, 16[BTH -1,
v 3 v A VRE, MREREGIBREY, BMIER(EROIE
THENMEFEARECLERL, WHEIBAL1THET
SHECHBEELH > 72(p<0.05) (H3), &<
VavAAABTRAEREREZTRL, WHE3ETH
1,000 mg/dl & &% & -7z, BA#H2,000mg/dl &
o IfERIR D o7, LMREEICEA LT, ikl 2
Bl i iaifEcE-S e, BRI TR, HE3
T# 300 mg/dl ¥ TER LAnd, #r 2 B TiiE
B L 7, HEREYRFEOMEINFRHRENE
B, vV avA A AL BRI O R ALE L
o, HMERETIBREEOFER THTE 1B A ICE A
Hh, oL FHFRAREXRAZET2 LELICHE
ALTwies, BHRNEEFEo DR —EAERY
75 &, HIBEAREXTREL:,
HIRMEBESOMTFEHmEA (R4) T, WTE
FMC LV TFHEELARESAE, HER3IETO
filit3 230.9+£176. 1 mg/dl TH v, #itk 2 8 CHEIE
T Ebotc, BMBEROMEIEEORECHD
D 5 BMIREAZESE L e+ 5 &, MEMCEEER

#Wisn W3 10

LEot 143 128
5 R R 18
@ U FAIE 16
[ ]
‘.
@
&y
i o O?I
e il i
17 24 31

3 HMRERFEREO MM EROBRE. WRIFEORER, vV aviq n
B, WMAEREYIBRTY, BAUR(ERHOMETLEAL, WERI AL 1T EETIREICHEE

EhH o7 (p<0.05),



P44 3 A108
AR RE
meg/dl
O BEBRSEARE
500 (RFHiHm)

N=8

g T b 0 o

W @38 10 17 24
4 #WBEEIRS SR EES O T4 H mF M H o 6
BIEEOEE, 3 H7T230.9+176.1 mg/dl
Lich, WmHE2BCHAERX TEb -, BEMiERE
BB TsLHEERI IR,

f}‘oﬁ:.
IV % %

SEIDIEGIFFT, T EFHTE o RN KRR EERE
OHMBEEARE R, EEBOSEOBETH -, i
FEFMmE LTMBEAREX ER Ly, fiiho
RPBIENEMC B IRE, LIt ) 2 vH I AR
EIECHEEARE B L, BB oMt
ORIFEORE D, BIRFASBECOMBE LA L1 T
B o to, HEAERERFREE T, W 1A THEE
HEgE M oEczEmE L,

WTFHEFHOEIG & b X 5 iAo |
RS E LT A HEERFEEEE T, MIBEES
BEIEEROMHS5ED 160mg/dl THo7cdd, 2o
EEABRTERE O 7 v 7 () WEYSLEY, T
bbb, ThEITERNCHECShinhs T,
ERRREERONERATEORENAECEHL T
Wit inh Z el B,

HEOMBEEORE FAOEAR & LT, mEREKif
DFEFE L, BTEFOEAD, MTHEEE—-FE~
OBENEIE LRSS, BRATOMEEKMOBE
CBIL T, BARIEEC L AF5EY A5 b, HIEER
I3 HEREAE T (L AR R R AR I e X TR E O BE S
BBHEEIRTWEY, —F, HEMLELLORESLHT
M D TFERECRELcSEOEAR, —8
FATH~BEHLES. FboAMEEOERED LR
KELHELTWB, HETOMBEEERENWT
EHMOH -7 BB ELh-8RLEOMTEERE
oo teZ bk, Fio, TR Mm-S BT SRR
DR RRAEECLEELRENERD 3
EREBICERTAYC LeE 2D L, WM TROEKE

WTEFHEONMEERRE - LG 367

KMOWENKE RBEZTE LTI,

bhbh BTSRRI O EEORENE T 3 B
Lo, AEEEMEEL, &b, AREOER
A SICEELT 7 VT2 A — % —HIEOEEL
bWl tREELIHTHS, HiE1HBLIV
2 A CONMBEORER 3HEOEIVEVEHEE
2hs,

FERR AR OME 3 B COMBRBRER, ¥
680 mg/dl Th-7teht, ZhREBAEEAECHTS
HEREA AT+ IRER v ABERTOME I ED
MEEQBREYD 2 ~3fEThh, ¥, HBEITEME
TO7Vv7 (F) YLD, HMFEFEREaREF
TDRARFOE¥ S L FiRHOBEV-2E 25 &,
HEERREEECH T 2B FEFERoF s,
HABFMEBERIC LT b0 TR EW25,

RARIEOEM X2 X » T IR IERE, M
[EGIRRRE, v ) a v I A FHEO IFMTH®BITAEZT
BREEND -0, BARESERICTE D@ EFMN
BENPAKEI BB LEERLTWS, BHTEAR
FRET 5 EFMEMAEL ky, BHERROR
NEL B0 L—HETH B,

BEEGRECRBtOBMTHHnRS2 L, ED
CHIEEGBRESE LA Lz 22, fERMpIT S
BETBEE ATV MEEE OB FERT R
Wied, O &, BFEFERMcX D, HTEE?
LAIBE~DEADBIVNESR LT EHEHRLT
W5,

i) 2 v A A BT EEORE N EEYE
L7coit, ~V = v 4 AFRRBCMEORIER R 2%
GV EWVD, TRETCHLRTVWREERE—HT5,
YV avAAATEYET D LS R FEFHR T,
WA & L DA IEL, ThbRTETAED
BE#A~DRENKE o iofon, MEBEMOBEY
FTETARES LB xbhE, Tk, LECER
MR AL A £ U CTIRAXEE R T -72h, ThiF
MREIZINb > T 5,

HAEFHFcafihxRBRLTF v EE2NTD
pars plicata ~® 2 + LV AHME X, T hic, BHVY v X
¢ haptics IZ £ 2 EtRE~OEEL ML, HFHET
W TIZEARMED parsplana #ZF+H5 - &tk b, M
HREAMOWE B s o T ThoaH, MECEH
EAOBRAEAREEN AT EEbb L3E LT
v, WTHFRT, FHEESEC D3 MKEEK
MOBEOEIG LN ERIDTHAHH, LIthaT,



368

MBEAOEEIHTEE»LHBE~OBTICL S
OLHEMERS,

HHRERO 2k L, HEONBEELREOH
Bk, BIRPAEFESOM T AE LT LFEE
<, BERFEEELD S LT CHTERERO TR
MAEL B LR, Xbig, IRt
2 HCHIBMECRIE Lic o &b, ARSI KRR
OHWEG ST FAEFROFHEREIIZEL 2
BCHETALL 2T I,

SEo 46 BT, IigOIMEL <4 -~ AR 1ED
RAE L Tedr otz T, fTANC 38 MR cUA B ERRE
WER SR TR0 &, BT HRECET | R
BEMEEAE L1 todiT, A e WBE AT 2 fehs - 1ok
Flhicix, BRAXEREWR E >V = v 4 1 AT & HfT
Licied sELbRS, ¥, LEFAT, HED 7 4
7 v e o fo, EEH BN, BERREHES |
Eglg o T A FRFERED 7 4 7 ) vHTHIZoW
THAL, & SRS A g RE - K i i SRR T OF A
Blcz 4« 7Y vHIEERREL s BTV 5, bh
bhOESCREAGHEBEEROLES L, i,
KRR 2 1T - EA VA E TR TH gL D2,
74 7Y v e s te—onBHTHA D, Th
bbb, WTEEHOBEAL CICAKELL LFhE M
Bo7 4 7)) vHTHEREE bl e v,

LhbX b, SR RAREBE S+ 5 W FEFilo
R, BREEIESCRLBEBAL, Loy
VavA A AFTERPETAEATELVY, BEKEO
HECE LRV I OATEBEILL LERENG,

Bdibnichich, BER2 CfRE CRMEBH L
RHBEEFEKL—ERCER L ET,

AiR&EE 9%6% 3%

FHRUOEEIH 94 B ARRBFES B TRELL,

D

2)

3

4)

5)

6)

)

8)

9

10)

1D

X ik
*E O RE X OBERYGM b Wkt
m7 o b4 Y —DOEREIGH, BER 37: 1083
—1087, 1983.
TR B, =HMF, 2ILFMF, i BRI
fEHE @ Ocular Fluorophotometry, HREE 79:370
—372, 1985.
B R, AARE, BEERE 0 v - -
ITHESEC L AR REREE,. BR&HE
91 : 102—106, 1987.
Sawa M, Tsurimaki Y, Tsuru T, et al: New
quantitative method to determine protein con-
centration and cell number in aqueous in vivo.
Jpn J Ophthalmol 32 : 132—142, 1988.
nEE R, KEIER, MNRRMEE, i BEEFEH L
MEERORE, 1., MIEERE - oM BER 43
1005—1008, 1989.
IRk S, KEHEER, ARRRME, i BRBELATE
EORE, 2. tBEOFELIVEEBOMEE
BB OB, HRlE 44 : 381—384, 1990.
FOEM, EAMK, ARERE M S SEST
DA RE O E B & ESAFEM, BR 44
671—675, 1990.
Cunha-Vaz JG: The Blood-Retinal Barriers.
New York, Plenum Press, 195—210, 1980.
HHiE—, FBEA, THASB, i | BEHAKHE
FLALIRE |7 & 31 if 2K Sh A BE 41 118 H i © o il e
fEDZE, EEHR 44 : 763—767, 1990.
FHEHBTF, U8 ¥, EE B b BRAEED
MR ST AT ERED 7 « 7Y A
. EZEE 39: 661—665, 1985.
Zivojnovie R: Silicone OQil in Vitreoretinal
Surgery. Dordrecht, Martinus Nijhoff/Dr W,
Junk Publishers, 127, 1987.




