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Architectural Changes with Duration of Hypertension in the Retinal Capillary

Network of Spontaneously Hypertensive Rats

Masabumi Kubo and Hiroshi Yoshimoto

Department of Ophthalmology, Hirosaki University School of Medicine

Abstract

Narrowing of the retinal artery in hypertension
has been considered as an indicator of peripheral vas-
cular resistance, which is largely caused by contrac-
tion or narrowness of retinal arterioles. But the rela-
tionship between peripheral vascular resistance and
the retinal capillar network is little known. To study
this relationship, three groups of age-matched rats
were used : normotensive Wistar-Kyoto rats 6, 15, and
20 weeks, of age, and spontaneously hypertensive rats
(stroke-resistant spontaneously hypertensive rats and
stroke-prone spontaneously hypertensive rats) 6, 15,
and 20 weeks of age. The size of the retinal capillary
network in a given area was measured in these
groups. There was no difference in the size of the
retinal capillary network at any point in the Wistar-
Kyoto rats. There was no difference in the size of the

retinal capillary network among the three groups at
6 weeks of age, but there was a significant increase
in spontaneously hypertensive rats at 15 weeks. We
could not measure the size of the retinal capillary net-
work in part of the spontaneously hypertensive rats
at 20 weeks.

These results suggested that retinal capillary net-
work becomes larger with duration of hypertension
and it acts to increase peripheral vascular resistance.
(J Jpn Ophthalmol Soc 102:3—7, 1998)
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Sz, A0 L SE T o8BI T Id, Bl i Er o
FEAEASHGE 2 TR D, BN A & i B P i B v
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b L, SIS B AU T s iU E o FER LS X D TMLET O
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MAFHEHAS M T A £ 2 6N 5. FHIE, 2O &
HE By 3507 5 K8 AT o 48 H % o i fT o fER
M2 kA & Mt L7z,

m % B )ik

EBBWIEEEME YA A —KMBRT v b
(Wistar-Kyoto rat : BLF, WKY) (22 T/ER 6 i 8
PC, 15 5 5 PC B X UF 20 M # 4 PC o FHTIL, £ 72, @& i
I ¥ 589E 7 v b (spontaneously hypertensive rat:ELF,
SHR) Tl 5845E 7 » b (stroke-resistant sponta-
neously hypertensive rat @ B F, SHRSR) (22T %
6 MW 6 P, 15 JMHs 7 VLI X UF 20 kS 1 PC o El14 DL, ik
BB 5EEE S b (stroke-prone spontaneously hyper-
tensive rat : BLF, SHRSP) (22T 6 s, 15 M4 2
nZh 7 PLds X UF 20 MG 1 VLot 150L, 4k T461C o M
DHEBOAZE NIz, B, ThHEDERTH Wz WKY,
SHRSR, 3 & OF SHRSP i, ¥ X TSHR & EHEET IV
LRI S A B A L 72, MU 1, tail cuff method (2 X
W, L 11 B A Sk 2 T (PS -100, BRATF I 58) % JH v Tl
L7=. s, MRERS I 2 o, RREM R O4REE L L THA
J 4% 7 52 L 2. R 55T A 0 A R o BB R 1L, =
LY WDETF LINT A L AL A L FHE - [ M
J i Ak (intravenously  injected  gelatin - fluorescein
preparation, IVGFP) IZ##0 L T47 » 72, = — 7 v R
FT¥sFrmM7ant LA, P2 A(7NMT L
4 FF) % one shot THfE L, 11 5 IZIER & Hiih L
MR ER o> £ 5L 7 5 L 7= 2202, 1 o SIS B AR & 1 TR
L 7=. Blue violet (BV) #& 44 B4 98 ( BH 2 -RFK, #
) S AL N T 4 v F —410 nm, WYL 7 £ v ¥ —530
nm) & HVRES L, Mo i R R 4 e L 72 #2102, £
O DEBEMMF R OB Zr-72. 7B, 22T

35 v E SO & BRI S B L £ 2 ~ 3 mm B
P AR E TRET. T4, GHERICE A
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K37 J-ASAI00Z R L. gL EHEa—F~
o (BT 2 B (KC-8TA, 2 —F ») & Hlvy, Bl
HOMHE 12472 ) ORET A HE L7z, 1IN 72 D 4014
OHH 1Y 72 0 omfEE EE L B0 o T
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1. FE - AEROEBNZTL

WKY T, 6 8 T5~5.5mm, 158 T6.0~6.5
mm 3 X U020 HE T 6.0~6.5mm Tdh - 72. SHRSR #f
TI2 6 M® T5mm, B X 15 M K & 20 M T 6 mm,
SHRSP # Ti3 6 M T5~5.5mm, 15 i T6 ~6.5
mm BL20EKTE6.0mm Tho7. BREE IR
oW BRI L7z, 72, 3 BRI THAER

LAENEDORT RESL X OMBEE ALRD 3 8FH
TOREXE TR -7 (FKT).

2. WKY,SHRSR # & U SHRSP O fl/E##

WKY O Ifil 1 12, 6 4 6 T145 = 6. 0 CF £ fifl + 85 i {
2 )mmHg, 15 M #E T 124 +8. 7 mmHg 3 X U 20 M T
124+12.6 mmHg & 1F % IfilJF T& - 7=. SHRSR @ IfiL 1+
1% 6 JET 159+ 14. 5 mmHg, 15 M#H T 204 £ 14.7mmHg
5 X U 208 T 221 mmHg T# - 7z. SHRSP T 6 4
# T 167+12.0 mm Hg, 15 8 #i T 206 £12. 4 mmHg B
L8 20 ET 220 mmHg TaHh-7z. 6 M TREZ SHRSR
M WKY #E & 0 ilE 5 %?W) [f]IEF ]2 £ 72 SHRSP
PEL WKY BEX 0 )E B 522 72,15 Mmoo e &
SHRSR# B L (OFSHRSPHETIZFWKY B X h & L:
o 7245, SHRSR B & SHRSP B & ORI 85 % 2
Dotz (F2)

*1 BROCHHLUHE - ARFOEFNEL
6 H 15 34 20 34
M (mm) 5.2+0.3 6.0+0.4 6.3x0.3
WKY ki (g) 176+5.5 295+7.1 432=17.9
1L%~4 8 5 4
M (mm) 5.0%0.1 6.0%0.0 6.0
SHRSR  fki (g)

168 £ 13.0 282 + 13.0 417

L% 6 7 1

MEE (mm) 5.2+0.3 6.2 0.2 6.0

SHRSP k& (g) 174 £ 11.0 306 * 8.9 350
UV~ 7 7 1

ER i+ B (R
WKY : ERME” £ 2% —5485% 7 » b, SHRSP : 5 5,
7845 » b, SHRSR : B8RS » b

%2 AUEHAME (mmHg) DREFRIZEAL

6 4 1558 20 M
WKY 145 = 6.0 124 + 8.7 124 + 12,6
SHRSR 159 = 14.5° 204 = 14.7 221
SHRSP 167 £ 12.0%% 206 £ 12.4™° 220

D p<0.05 7 p<0.01
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gL 72, 6 T 41,1210, 6 CPH9MH = BEHE AR %) um?, 15
HHET 44. 74,9 pm’, B X U205 T 41,4+ 9.2 um* T

3 WEBEMEOME 1 EY ) OFH( um?) DEE
5[

6 ik 15 34 20 4
WKY 41.1 %= 10.6 44.7 £ 4.9
SHRSR 35.6 £ 4.8
SHRSP 39.3% 6.7

41.4 9,2
57:8 = 10.0** 75.1
61.6 = 11.6**  FHARE

i p<0.01
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