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Abstract

An experimental study was performed to clarify the mechanism of corneal ring formation by
bacterial endotoxin. Keratitis with corneal ring, produced by intracorneal injection of as little as
1.0ng of E. coli endotoxin, was also formed by intracorneal injection of Re-endotoxin and free lipid
A (a component of the endotoxin molecule) of Salmonella minnesota. This indicated that the active
component of the endotoxin molecule, concerning the induction of corneal ring, is the lipid A moiety.
E. coli endotoxin produced the most prominent corneal ring, which was followed in activity by Re-
endotoxin and lipid A. Phorbol myristate acetate (PMA), a cancer promoter, also induced keratitis
with corneal ring. Re-endotoxin very markedly activated complement, and this level of activity was
followed in decreaning order by those of lipid A than E. coli endotoxin, while PMA did not activate
complement. This demonstrated that complement was not a major factor as to the mechanism of
corneal ring formation. Subconjunctival injection of dexamethasone inhibited corneal ring formation,
while intravenous injection of aspirin exacerbated the corneal ring. This also suggests that the
lipoxygenase-reaction products of arachidonic acid is related to the corneal ring formation by
endotoxin. (Acta Soc Ophthalmol Jpn 91 : 465—472, 1987)

Key words : corneal ring, bacterial endotoxin, lipoxygenase-reaction products lipid A, phorbol myris-
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1.0ug 5 i3 100ng |5 LBt hZfhse
# (100%) &=, Fi:, 0K XU1.0ng TREIAENT
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%1 E coi HEHEK X5 AEEREBEOHRE

Dose of No. of rabbits No. of eyes with

endotoxin corneal ring (%)
control 8 o/8( 0)
100 pg 8/8 (100)
control s o0/8( 0)
10 pg 8/8 (100)
control 5 0/5( 0)
1.0 pg 5/5 (100)
control 6 0/6 ( 0)
100 ng 6/6 (100)
control 7 o/7( 0)
10 ng 5/7(71)
control 4 o/4 ( 0)
1.0 ng 2/4 ( 50)

FOWEIBILTOML ThH b, 100ug OF 5 & T,
PR AR R I R R O RAR O R - [BAR, BEE O
WS, BEOEHERM, RO fMms X OfEES
FeE Lichs, AREEHTH-T, 2 ~4 BRI
BREERE, WRoOREI EEL T, BEAHEAL, AR
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Bl AECRREEFE SFTs LU, AFRR
BEIEEAZT B Th - & bR E -7, W0ug @
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FREA2 BRI, BEOEKRFTM & SEEOMEES X
CIIEoFRMAL LN, 3~4 BEICIRBEAR
7o BBk L CHEERESIE, TR oMM L, Ml
WIRE TR & Wiz, T OBROM X O peak (1,
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WRIRE AR L, —2, SRIRcEAERRRE
B E Rk -7,

Re BIEAES, lipid A ##1 L A X BREOELIT

HERSGE 918 45
#2 ReMEMHH, lipid A I X % AEEKIE O
TR,

Endotoxin
preparation

No. of rabbits No. of eyes with
corneal rings (%)

control & 0/ ( 0)
Re 5/5 (100)
control - o/5 ( 0)
Lipid A 5/5 (100)

% 3 Phorbol myristate acetate = X % iR i
BOWHE,

Dose of No. of

No. of eyes with

PMA rabbits corneal rings (%)
control 5 0/5( 0)
10 pg 5/5 (100)
control 0/5( 0)
5
1.0 pg 5/5 (100)

SHE. coli NHH#H10ug DBE LR TH - 1o,

ERoOABRS v —F 0T, AEERRERES
BEESHE coli W%, Re BEMHEH, lipidA o
IETh - 1.

(3) Phorbol myristate acetate (PMA) OiEfE

PMA D105 5\ ikl Oug %86/ L 7580 A idm ik
BEOHWREBLR I ICRLE, WIhosEicsu
Th, 5HEF 5 HR(100%) i Al RS 2 R L 7,
M T AR R SR & b o 1,

PMA 0105 Akl 0pg OEGE TR, & Lol
LEREOEBAYE LA, 1.0uglchs\TRET
Hote, TORBIE, HABEROPELREFEKTH-
ey, AR VEATR- T, Ticbb, PMA #
E24RsR R, BEoIRBER, BREEMENm, 1w
oFe, HRAEds X 0P PMA #8580 Mo EEH B
Lic, 2 Bffiid, BE, BEREE UHEORZEIE
WL, TS OTRAGES b itha T A5,
REBETHEE -7, 3 ~4 A, Ak
Biarr bR E b mAORIEHE L,

2. Myeloperoxidase (MPQ) &%

100, 10, 1.0g, 100, 10, 1.0ng @ S B E. coli A ##
dh B\ I IBER A S LicmEo MPO G2 X
2R L. FRFN0.37TH0.20 CEHHEEERE)
(kf F20.02+£0.01), 0.33%0.13 R 120.03+0.04),
0.21%0.15(xf80.01+0.01), 0.16 0. 12(xtH80. 02+
0.01), 0.16+0.10(xf#0.03+0.05), 0.09CxH80.01)
THH, TLDTRVGEEKRFUELEL R,
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SHE. coli A&, Re BIEM#HE, lipid A, PMA
OFATEEACRE R 3 IR LA L 51, Re MR #EH
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subconjunctival
injection

corneal No. of eyes with
injection corneal rings (%)

dexamethasone  E.coli LPS o/6 ( 0)

saline E.coli LPS 6/6 (100)

460 nm

0.9
0.8
0.7 |

P <0.05

0.6 |
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MPO activity
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