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Choroidal Circulation in Experimental Autoimmune Uveoretinitis

I. Choroidal Blood Flow
in Experimental Autoimmune Uveoretinitis Induced by S-Antigen

Masaya Koyama
Department of Ophthalmology, Okavama University Medical school
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Abstract

Choroidal blood flow (CBF) was measured by a hydrogen clearance method in rats with experi-
mental autoimmune uveoretinitis (EAU) induced by retinal S-antigen. CBF in several stages of EAU
was correlated with the histopathologic observation by light microscopy: 1) CBF increased
significantly immediately after the onset of EAU, correlating with dilated choroidal vessels observed
histopathologically. 2) CBF decreased significantly 1-3 days after the onset, correlating with mechan-
ical compression of vessels by massive infiltration of inflammatory cells in the choroid. 3) CBF
decreased significantly more than 1 week after the onset, correlating with moderate proliferation of
the fibroblasts in the choroid and presumably reduced demand on blood supply as a result of degenera-
tion of the retinal outer layer. (Acta Soc Ophthalmol Jpn 92: 1139—1148, 1988)

Key words: retinal S-antigen, experimental autoimmune uveoretinitis, choroidal circulation, hydro-
gen clearance method, rat
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Fig. 1 A typical hydrogen clearance curve and its semilogarithmic line (LOG-
AMP output) in experimental autoimmune uveoretinitis. T1/2CAL indicates
half of the tissue hydrogen concentration (logarithmic scale). T1/2 (min.): The
time in minutes for the tissue hydrogen concentration to be reduced to half of
its numerical value. F(ml/min./100g) : Blood flow per weight of tissue.
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Table 1 Choroidal blood flow in each group on
days after onset of experimental autoimmune
uveoretinitis (EAU). 0D : immediately after onset
of EAU, 1-3D: 1-3 days, 1W: 1 week, 2W: 2
weeks, 3W : 3 Weeks, 4W : 4 weeks. Statistically
significant difference: ***: p<0.05, **: p<0.02,
*: p<0.002

-

| Group Number Choroidal blood flow (mi/min./100g)
| of rat eyes | Mean=SD
i Control 6 I 308, 6k 1.8
T
i 0 D 6 322, 4x18.°8 **
1 1
‘ 1-30 | 7 242, 1%£30. 2 * |
Tw | 6 | 218, 5%13,72 *
2w 6 274,.8x27, 6
| 3w & 261, 352,86
’ 4w g 287,022, T
KA
6
—
S %
o} n=6 #% 6
-~ 9
3 S S
g 300 *
~ 8
= *
- T
= . o=
= %
= 6
=
(o]
=
o
=]
=
o
b
(=]
£
(&

Control OD |-3D IW 2W 3W 4w

Fig. 2 Changes of choroidal blood flow in time
course of experimental autoimmune uveoretinitis
(EAU). 0D: immediately after onset of EAU,
1-3D: 1-3 days, 1W : 1 week, 2W : 2 weeks, 3W : 3
weeks, 4W: 4 weeks. Statistically significant
difference : ***: p<0.05, **: p<0.02, *: p<0.002.
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Table 2 Effect of EAU and ketamine (25mg/kg, i.
m.) on systolic blood pressure. The difference in
each situation is not statistically significant.
EAU : experimental autoimmune uveoretinitis, i.
m. : intramuscular injection, Number of rats=6.

After onset of EAU

Before

onset of EAU | Before i.m. After i.m.
of Ketamine ‘ of Ketamine |
[ . = \
Systolic blood |
pressure 110.3£6.2 ; 109.5%+5.8 116.7+£8.3 :
(Mean -t SO, mmHg ) 1 |




BEFN634E 7 H10H FESHE ORI S L 5 % (EAU) kT 5 IREEFBR O - L 63—(1143)

e s

Fig. 3 Normal rat eye as a control. R : Retina, C: Choroid, S : Sclera. (Masson
stain, original magnification *50)

Fig. 4 Immediately after the onset of experimental autoimmune uveoretinitis
(EAU): The choroidal vessels are extensively dilated. The focal and mild
infiltration with polymorphonuclear leukocytes and mononuclear cells are
observed. (Masson stain, original magnification >50)
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Fig. 5 One-three days after the onset of EAU : The choroidal vessels reduce by
massive infiltration with porymorphonuclear leukocytes and mononuclear cells.
The choroid is thickened. (Masson stain, original magnification > 50)
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Fig. 6 One week after the onset of EAU: The choroidal vessels reopen. The
extent of the choroidal infiltration becomes markedly decreased. The increase
of fibroblasts are seen in the choroid. A part or all of photoreceptor cells
disappear. (Masson stain, original magnification x50)



FI634F 7 A10H ERRBE CRERES 5 % (EAD) o3 B IREIEER O PF% - /MU 65— (1145)

L " 4 =y

.‘ 4 3 i o e
NP ot el

Fig. 7 Two weeks after the onset of EAU: The choroidal vessels are well
preserved. The fibroblasts in choroid decrease more than 1 week after the onset.
The choroidal infiltration disappears almost completely. A part or all photor-
eceptor cells disappear. (Masson stain, original magnification > 50)

Fig. 8 Three weeks after the onset of EAU : As compared with control eye (Fig.
3). there are no apparent changes in the choroidal vessels and the fibroblasts in
choroid are slightly increased. Nearly all photoreceptor cells disappear. (Mas-
son stain, original magnification x50)
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Table.3 Summary of choroidal blood flow and
histopathologic results. 0D: immediately after
onset of EAU, 1-3D: 1-3 days, 1W : 1 week, 2W :
2 weeks, 3W : 3 weeks, 4W : 4 weeks.

‘ Group Blood flow Histopathologic features |

Choroidal vessels dilated,
0O D Increased | Focal and mild infiltration in choroid

Choroidal vessels reduced by massive
1 -3 D | Decreased infiltration with polymorphonuclear leukocytes

and mononuc|ear cells

Choroidal vessels relatively preserved,
TW Decreased | Choroidal infiltration rapidly subsiding,
Fibroblasts increasing in choroid,

Part or all of photoreceptor cells disappearing

‘Churmda\ vessels well preserved,

2w Decreased | Choroidal infiltration almost disappearing,
Fibroblasts beginning to decrease,

Part or all of photoreceptor cells disappearing

T
Choroidal vessels well preserved,
3-4 W | Decreased | Choroidal infiltration completely disappearing,

Fibroblasts in a slightly larger number,
Near |y al| photoreceptor cells disappearing
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