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Abstract

¢ Endotoxin-induced uveitis (EIU) has been established
as a common model of a special kind of human uveitis,
which has been linked to the infection of Gram-negative
bacilli. Despite the florid ocular inflammation, there are
no significant histopathological abnormalities in other
organs or tissues of rats during EIU induced by systemic
injection of endotoxin. The phenomenon that rats’ ocular
tissues are electively affected by endotoxin may reveal
some unknown particular sensitivity of rat’ s ocular
tissues. This article would review published papers on the
reason for the particular sensitivity of rats’ ocular tissues
to endotoxin, which might help to provide new ideas for
clinical treatment of human uveitis.

o KEYWORDS: endotoxin; uveitis; receptor; resident
tissue macrophage; vascular endothelial cell

Citation: Yan WM, Chen T, Long P, et al. Reason for the
particular sensitivity of rats’ ocular tissues to endotoxin. Guoji Yanke

Zazhi(Int Eye Sci) 2020;20(1) :49-51

03l&

A IR I — R H WLH 5 B R B Al BOF PEIR R
g, o IR 2% R LT R S8 P i 2 IR
Xof 7 2 R R AT R AR R R ML A e 1 22 BR ) (I
B 157 K Ah, o vk SRR A EAT i B S h 4 ) |
AL FH 53 P 8 2 58 98 0 O A TR0 N 2I 78 4 AR R AT
FHICHF ST BAT 2 X, R 3R 55 1 7 2 I % A A
(endotoxin—induced uveitis , ETU ) J&— & FH 194 %) i< % 30
PRy | PTASADL S A 22 T B B RS AH DG A 2R R
A MRS BT N T A AR W AR AL TRy R YT A
FHEBFEE . EIU AL AR S (LG R B N R
SRR B R M e kA A A TR AN N T R B AR
e AR 1) 4 2 S A AR G B A ML | AL 4 /0 | AR
SRR TEME AT A B S 2R AR (BT IR I SRR K
HEHFNEERIE TR EIU 48 R 42U B
B ARARE B, T H A AU B I 0 7 HE AR L ] 8 7)o 2
YUEAAL, KRG R AE 1980 AR b A B (HE A
WA TEFTEIEAE . A SRR BUIR N ZH 2100 N 3 R R
SRR T BE D DR HEA T SR A AT, LASBRE i YR T
B B AL BT SE S

49



EfRIERIEE 2020F 18 $£20%5 H£1H
815 :029- 82245172 85263940

http://ies.ijo.cn
B8 F{57%§.1J0.2000@ 163.com

1 KRIRAAANASRHEREBNAR

N E: % (endotoxin) X R £ 8 ( lipopolysaccharides,
LPS) 2 2= QR T 4 L BE 1 — A~ 2 iR 43, 2 o =2 B
PER 0 E BRI, 1980 4F Rosenbaum &4 K, TE
ZRpih RRR s 2 S A 25 R TN R AT IE S
K EROBUR 2P 70 280 B AR AR e 3 A 212 A5 BIHIE
S, KPR A R AR TR AR EIU, S 2SR A R A Y
PRt T R ATAT R SRR . KL EIU AT 5E o 42 B 45 24
WAR (W IR T ISk ) V5 P B RS T RS
TP A TE R LR AT S (BB A s TR 5 ) N R T 5 &
W EIUN KRR EIU 322280 A UUAR 2 i 480 4, 1k
AL A5 T R FE L R FL AR /DN 57K DR AT JBEBRE R AA T T
thARE A MR L BT P AU . ELU B9 ARAE S — e
TESNEER 24h J ik B @i, 2 )5 TF IR 2 , 297F 96h )5
R,

TF Rosenbaum EWFFR H B T AN FFETIHE T K
B ELU #1413 e 301528 V38 o P 2 28 100 3 S 5] o ik %)
JERETE R BUIR N 2 A RIE I, & B H e A28 H
(o0 il VB B R R N R R AR ) TSN B B
A B A 2 A8 4k, Mochizuki S5 58t & 3 AH [] /Y 31
Z7 ) KRN ALS B TR EALNGERELY
PR SRE RN BYIX IG5 T AN 22 35 B G T, I Xt
HAT IR AT T AHOCIR
2 KRIRNARAT NS RHFREEMN AR E
21 NSXRFSHEEREEEEIU LR WiHEREA
iz TS e B A an it It 05 | ki v i 45
PNBE I | N RE R IMURE AN 35 3R PR e SRR X BB ASE Al 3%
BT R FH 04 N 5 38 45 2 0 A 22 S e K e M s 5, i JEE T
iz Y N RE 2 AR R Y48 ETU @& BB FH I R (EIU 1 AR
FIEA 1mg/ kg, HERIALR 5.8 10mg/kg F171) , IXLLA
RUETE BT REHENNEERG, 7RI 4B B
BN EE R IMUAE , 5 BOM I 41 2U88 B N ™ A R 1 RE A
JO S LA WA BT PR B 2 2 A e . | k4, DT
SUEAHN ZH LS B R, TRk SeRirh 2 2 B G 2R
T N B ZERED A N 4 288 B 7= A R e P B4 40
SR T Sl N R I BR R a0 2ot il 45
Pk AL A8 PR S AU RS AR TR DR BN B R
(200pg) 3 JR FR LS T i 44 (U S N 4R 24) e AH I 4
SUANE IR AA T AR A WA R RS T
AL RELEAR N 5 B 2H 2477 A W (i B2 2L 84k

5 RN EE R 50X 2L i A AR ]| EIU 52
A3 A R O FRUHR BRAD R A7 (2 IS BT I R KO T
SRR N TR R 7R LR VAL 2035 & B e 0 B A 2
O M E ARG E LA NI A AR, X
7 I BUIR P A 20T BE A7 78 MRS SR, 36 R A 7
ESURN
22HBEHAERNELHEREE X TEUPLAR
R P 2H B PP e e 9 D BT A — ol s DA R 2 B R
FREEREG AR IR LI %0 855 (AL 550 st
BERAAS DKER I =30 40 ) N 2 35 9 LA B 82 4 i 1Y)
it 48 2 | Ty XP R B vh BT 57 A B T 3 U2 R 47, A
/52 DN Shy A 2 R PR A IR I 3 R, A =z T Al
W AN ] B R i R A )y RE B Z BN R JF

50

P TS W A A, 5 | RS AN AT 00 (1) JRRE IR S I, 7
DAY o L5 235 ) ) R R 2 T R s 3 i A BRUHIR P A1 2K o
VRAGIR rp ) P B 2 e AU A R R SR, A A
T AE R B R S A O Y AR IC M N R R S A
P FEAASAS ] T] A5, R SR P 40 47 P9 25 55 Ak ke 2 24 )
LT B B S E . Bhattacherjee 451 & BUK
Ing WEE R BN KRB EIRENS E T EH
200000ng (200g) PN 7 K J& U1 7= Az 0 B 9 2 20 R 9 &2 g
ARRL, BT, A BT A T — IS R Y R,
¥ EIU A0 P8R 2 1 B0 i U LAY 1mg/ kg 98/ 3]
1/8(mg/kg) i, FIT3RAG 14 41 28 J8 0 A FEE ARV sk
AR 1R IR T R, (5 T D0 4 B S A O 7 ot | T
TR R RARAE

DL B SCAFs 25 4w, REIR ML ZUF A B
AR ER RS ELZENNER, EIU P REIRA
ZH 2= AR B R ARRE 5 FL TP T B I N B R N I B A
K, T T AR R BRUIR PN 4 ZUAS B T B A7 A6 B A RR IR 1
o HOGT N BE 2 e BE R, Rk BRI 3 S AR N R o A N B
R e H AL R B 5 B A 212 AR R, KR
AR P ZH 28040, W] 5 7= A B 8 ) S SR
23 ARANALME N EAMBEEZRE 05N L4
Judbi i R RIELZBWEERNEZ —, B E B2
(thromboxane B2, TXB2) J& Il # & A2 ( TXA2) AR5 4,
HAE M/ R I o L PR R, KRR
IR FERNEZ b G, KR eA TXB2 BB 41
JRAE ETU R R BRUAT AR B DR A% 1 785 P BIVAT ot /IS Al R v
PANMEREE . MHC I 2840 R PR R iR S m N A A
RAES L, THAER LS NEEER 6h J5, 2Eur BB {4 i
R A MHC I 2850 JE YL (A7 E | R T IR A
MEZ57T EIU B RAE SN . 53 5% 7E KRR 5 4k i
TS N R 25, & 80 L0 TR A o 7+ BERH B 9 5k
TEA TR AR T 1 5 T AE S5 93, ARAE DV 2R J , i RS R A4S
(0 I AT A7 FE B ZE B G  Fly e e D o RS R A o 4
B LA 5 I3 A FL B 0 I HE s A0, vT RB R HLA R A
KAVEFIRNE  7E EIU KRl 5 HEAEH]

AN TR) i A7 P LA P R A AR T e A [ i R
S R M B R 4 L PN B A0 i R BT P B A
B B E) A F v B R 33 o e R R A i A X PN B
RN RRR U |, 7] e R IUAE FL PN B 4L SRk HE APt
TFREENFR T2, BIRE TEHNNERI SN
I -G 7K B B IR, Pl e 2 f T I VRE 20 P 7 3R 5 0 i
SR LA PR B2 200 ) R S 2 AR 5 5, SR VY B A i, 5
A I AP A P 1 I R B, oG T R AR A 0l A 2
TAETEX TP N FE R R R AR AR A B, AT LA
TR 2, 5 255 I B R AR 10045 P 2 40 B R Pl e & 2E
FEA AN AR ELAE A IF SRR S N B 2R A S A
FSCIE DR o A5 PR 7 200 e R ik 8 RE TR -1 kA, S — el
A A4 JEE R 2 | BT PR BRE BR A 1T A5 PN B 4 3 ik BB R K
F, 5 LT A R LA N B A0 S SRR B B A el B
R4 I HAEZ B N HE R, 3 5 T 54 i vk
S 6 55 S RE 20 A, 5 | B i ARE S

BT JES G PR AR I M) B2 400 P AR K 1 1T RS ETU Pk
SR A 2= A B g RAE R B T RE SR 2 —



Int Eye Sci, Vol.20, No.1 Jan. 2020 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email .1J0.2000@ 163.com

2.4 XRRAAL TLRA ZEMHIHKYE  1E EIU 0 i
hONBER K EE T2 S TLRY 21K 45 &, i s 2 —
BHNRAE LN o Chang ERI, N B P TLR4 52
TRR 23635 T Hi J5t a8 5 20 i v ( 32222 B W 40 il ARG 58
ARANNE) |, X LE3RIK TLRA 32 14 1) 20 i3 22 o T I J5E AR 358
B R A, DL T BB ol 4 R BRI B T & L
TLR4 SZ AR BCB 7013 757 20M T Ha WLAR A LG i BLAY P 75
ZR, IR LR T TR B AR B IR B 5 TR AE 5 e B R
RO AFAE TLRA R )52

TLR4 52 AATE A BUIR P 2 2L 3 FhoRe 3 4 A1 5 U] i
e R BUR LU N3 R U TR 2 —
25 KRIRNAREBERMABMEHRYE EEAIEE
EIU B 72 o 4 OGS R A R it) 2 R A PN Y
HAE A BRI, T2 PP AN A BRI, ™ A
MIER TS5 EIU 0% 4 R B B5e R,
R B A B I 3 1) L i AP AE — T iz I AU A
G 200 L 9015 0 4 3k 6 0 i DR A 7 T IR AR
0 R B bR 2 b 1 A 55 TN S B A 5 b T BB LA
FE—ANZABL A 2HL 2 [ A I 200 L 0 245 25 g, 3k 280 241 2L
A B WA 55 5 A8 PN B 40 286 BA, A Wk LV P AR i A
KIRAFAE BRI RAE R o, AN R . X SEE R 2 i 9
BERWG S BEBCR AN A -, A 5 7 R S, 2
IF6] A e 4 7 A B R A P A R ok o A1 T =X, T R 3
JER SR YL AU N R e U R I 2 —
3ING

25 LR AN RE R 5T 0 R B A I R AR rh )
R PN ZH U0 YRR 2R 7 A B JE S ) S R, O R AN S 1R T
PNRE 2R TE IR N 2 B URe S 1 5 BR300 T AT A 2 LT JE
PR AR I P B2 20 3 T B b oA B R SRR SZ AR, o [
AL SE WA K H R T TLR4 32 U7 T BB HR A i 55
SRR A3 A 3 R PR 20 U T A 2 R I VR
PR ity N BE R S RURR S ) 7 A A R T R A BT, A
777 A WY B RAE . B/ T 3 R BT R R A4 5
EASUAE I N R A0 AR [ 2 2 R A B Y 2%
AT REREIT R BUIR P ZH SURFAY R R , NI R Il R B3R T
N 4 JIE A AR (L ) SE B
SE 3k
1 Yadav U, Ramana KV. Endotoxin — Induced Uveitis in Rodents.
Methods Mol Biol 2019;1960:161-168
2 Ando Y, Keino H, Kudo A, et al. Anti - Inflammatory Effect of
Dehydroxy methylepoxyquinomicin, a Nuclear factor—kappaB Inhibitor,
on Endotoxin—Induced Uveitis in Rats In vivo and In vitro. Ocul Immunol
Inflamm 2019 [ Epub ahead of print ]
3 Sakamoto K, Inukai M, Mori A, et al. Brilliant Blue G protects against
photoreceptor injury in a murine endotoxin—induced uveitis model. Exp
Eye Res 20183177 45-49
4 Rosenbaum JT, Mcdevitt HO, Guss RB, et al. Endotoxin—induced
uveitis in rats as a model for human disease. Nature 1980;286 (5773) .
611-613
5 Uchida T, Honjo M, Yamagishi R, et al. The Anti-Inflammatory Effect
of Ripasudil (K-115), a Rho Kinase (ROCK) Inhibitor, on Endotoxin—
Induced Uveitis in Rats. Invest Ophthalmol Vis Sei 2017; 58 (12) .
5584-5593

6 Gu R, Lei B, Shu Q, et al. Glucocorticoid —induced leucine zipper
overexpression inhibits lipopolysaccharide —induced retinal inflammation
in rats. Exp Eye Res 2017;165;151-163

7 Okumura A, Mochizuki M. Endotoxin — induced uveitis in rats:
morphological and biochemical study. Jpn J Ophthalmol 1988;32(4) .
457-465

8 Herbort CP, Okumura A, Mochizuki M. Endotoxin—induced uveitis in
the rat. A study of the role of inflammation mediators. Graefes Arch Clin
Exp Ophthalmol 1988;226(6) : 553-558

9 Zheng XF, Hu XY, Ma B, et al. Interleukin — 35 Attenuates D —
Galactosamine/ Lipopolysaccharide — Induced Liver Injury via Enhancing
Interleukin— 10 Production in Kupffer Cells. Front Pharmacol 2018;
9:959

10 Huang Y, Li J, Cao Q, et al. Anti—oxidative effect of triterpene acids
of Eriobotrya japonica ( Thunb.) Lindl. leaf in chronic bronchitis rats.
Life Sci 2006;78(23) :2749-2757

11 Herbort CP, Chan CC, Nussenblatt RB. Endotoxin—induced uveitis in
the rat: a hypothesis for preferential involvement of the anterior uvea.
Curr Eye Res 1990;9(Suppl) :119-124

12 Rosenbaum JT, Hendricks PA, Shively JE, et al. Distribution of
radiolabeled endotoxin with particular reference to the eye: concise
communication. J Nucl Med 1983;24(1) :29-33

13 Bhattacherjee P, Williams RN, Eakins KE. An evaluation of ocular
inflammation following the injection of bacterial endotoxin into the rat foot
pad. Invest Ophithalmol Vis Sct 1983;24(2) :196-202

14 Yan WM, Zhang L, Chen T, et al. Effects of hydrogen—rich saline on
endotoxin—induced uveitis. Med Gas Res 2017;7(1) :9-18

15 Yan W, Chen T, Long P, et al. Effects of Post—Treatment Hydrogen
Gas Inhalation on Uveitis Induced by Endotoxin in Rats. Med Sci Monit
2018;24.3840-3847

16 Yang P, de Vos AF, Kijlstra A. Macrophages and MHC class Il
positive cells in the choroid during endotoxin induced uveitis. Br J
Ophihalmol 1997;81(5) :396-401

17 Forrester JV, Worgul BV, Merriam GJ. Endotoxin—induced uveitis in
the rat. Albrecht Von Graefes Arch Klin Exp Ophthalmol 1980;213(4) .
221-233

18 Zhao Z, Hu J, Gao X, et al. Activation of AMPK attenuates
lipopolysaccharide—impaired integrity and function of blood—brain barrier
in human brain microvascular endothelial cells. Exp Mol Pathol 2014 ;97
(3):386-392

19 Chang JH, Mccluskey P, Wakefield D. Expression of toll — like
receptor 4 and its associated lipopolysaccharide receptor complex by
resident antigen—presenting cells in the human uvea. Invest Ophthalmol
Vis Sct 2004 ;45(6) .1871-1878

20 Chen W, Hu X, Zhao L, et al. Expression of toll-like receptor 4 in
uvea—resident tissue macrophages during endotoxin—induced uveitis. Mol
Vis 2009;15:619-628

21 Yang S, Lu H, Wang J, et al. The effect of toll-like receptor 4 on
macrophage cytokines during endotoxin induced uveitis. Int J Mol Sci
2012;13(6) :7508-7520

22 Pouvreau I, Zech JC, Thillaye — Goldenberg B, et al. Effect of
macrophage depletion by liposomes containing dichloromethylene —
diphosphonate on endotoxin—induced uveitis. J Neuroimmunol 1998 ;86
(2):171-181

23 WREH B/ BT, A5 PN TR ER TR T A DR SRR A I 4 14 I A
o Toll BEAZAA 4 [k, RAEIRBLJ4AR. 2010;46(4) : 355-361

51



