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[ Abstract] Background Statins has prominent roles in regulating lipids , anti-inflammation , autoxidation and
protecting vascular endothelial cells. Sartans can promote cell growth and the expression of cytokines. Since the
pleiotropic effects of statins and sartans on a variety of cell types,it is inferred that the two medicines can delay retinal
aging. Objective This study was to explore the anti-aging effect of simvastatin and telmisartan on the physiological
aging of retina.  Methods  Sixty-six three-month-old healthy SD rats were selected in this study, and 6 of them

served as the youth group and the right eyeballs were immediately enucleated. The other rats were raised until
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9-month-old in the same conditions and then randomly divided into the simvastatin group, telmisartan group and the
control group with 20 rats for each group. The simvastatin of 5 mg/kg and telmisartan of 8 mg/kg were given by
intragastric administration once a day in the simvastatin group and the telmisartan group until 17-month-old, and the
equal amount of normal saline was used in the control group in the same way. The number of survival rats was 12 in
the simvastatin group,10 in the telmisartan group and 8 in the control group. The right eyes were enucleated after heart
perfusion of 4% paraformaldehyde solution for the preparation of retinal paraffin sections. Retinal thickness was
measured by pathological examination, and the expressions of the retinal neuron markers, including Thy-1, protein
kinase C-a ( PKC-a ), opsin and rhodopsin, were detected by immunofluorescence technique to evaluate the
morphology of retinal ganglion cells ( RGCs), bipolar cells as well as the thickness of the outer segment of
photoreceptors.  Results  The retinal structure was clear in the rats of the youth group. However, the RGCs
arrangement and inner segment (IS) and outer segment (OS) structure were abnormal in the simvastatin group, the
telmisartan group and the control group. Compared with the rats of the youth group, the thickness of outer nuclear layer
(ONL) , outer plexiform layer (OPL) ,inner nuclear layer (INL) ,inner plexiform layer (IPL) and the total thickness
of the aging rats were decreased,and the IS/0OS thickness was increased in the simvastatin group and the telmisartan
group (all at P<0.01). Thy-1 stain showed that the number of RGCs was reduced in the simvastatin group,
telmisartan group and the control group compared with the youth group, and that in the simvastatin group was
increased in comparison with the control group (all at P<0.01 ). PKC-«a stain exhibited that the density of bipolar
cells was increased but the axon terminal bouton was declined in the simvastatin group, telmisartan group and the
control group compared with the youth group, and the axon terminal bouton was declined in the simvastatin group
compared with the youth group and the control group (all at P=0.000). Opsin and rhodopsin stains displayed that the
OS thickness was increased in the simvastatin group,telmisartan group and the control group compared with the youth
group,and that in the telmisartan group was reduced in comparison with the control group (all at P<0.01).
Conclusions As SD rat aging, retinal thickness is gradually attenuated and the number of RGCs is gradually
declined. Although the density of bipolar cells seem to be unchanged, their synaptic connections are decreased and the
OS is thicken. Simvastatin and telmisartan can delay retinal senescence by protecting retinal neurons against aging and
thinning thickened OS.

[ Key words] Aging/physiology; Retina/physiopathology; Aged; Eye proteins/drug effect; Neurons/

structure; Statins; Sartans; Animal, rats
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Xof B 4R LA ) JIEE P rhodopsin (9 B AR 30 )2 I8 AE
BN SR S X (3 P=0.000) . Bokepbn
25 A shodopsin {1 1 b i 2 P 4 48 16 40K B
Bl TR, 2R A58 L (P=0.000) ;¢ fl 7T
ZH K B rhodopsin 1) FH 1 bR 1C )25 J&8 B2 B X BRAT RS T
Fe HERTGITFEXL(P=0.052) (Kl 2,%2),
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fii o HEAFHE, ¢ RABTT 4 K 4
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7R BH 1 RGCs 114 2% 2K 5 [A] I, <= £l 7T 4H K BUOBUR 48
JiE 55 2 KT BRI, L % 2 % 0 E i), HE I Bt
SRR IR RGCs R R I £, WU 40 i e 1T 55K 5 8
A RE DR S VAl B AP S PN DR XS N SN
588 o
3.3 BOK VD IH N R A W I IR ) 5 e
U225 W) 02 1A B K R 1 Z 44 1 (angiotensin I
receptor typel , ATL) F5 4T , A K I IR Y70 J1 0 SE
MR R B A R AR . Ang I 2 B R - 148 B 5k
Z Z 4 (renin-angiotensin system, RAS) f¢ 32 2 ji, 43 i
RONER 1, P AE A M 38 2 GRS R SR | Bl ko A A
A 4t L A/ 5SS B I A 400 R A R AR R G
5 T R AT o R R A7 A B SE B FY RASTY 57
KAy DL ATL g WHR Yt FE 5 ATL %2
TRZE G PR A Bl 28 1005 3 i B B 98 1 R R 1 B ol 4
SR P 1 S i o | S 2 b S US|



SIS IR B L Ak 2016 4E 5 HEE 34 55 5 ] Chin J Exp Ophthalmol ,May 2016, Vol. 34 ,No. 5 . 419 -

AT g 1 £ P O AR TR W T TR R A TS ARy

( peroxisome proliferator-activated receptor

PPARYy) #1 7 75 48 A . 301 B k3 o i A L JB 15 4k 5
WA R AR e 25 07 T 2 S VE . PPARy 7E L
W 32 22 92535 F RPE J2 OBJRSZ 4% 0S, 0] F 8 4 3 4
PEA T RMEA M T R KT 8 K R BN
ST B T RIEERERE AL TR R . S
S 56 £ TIF S K U0 HEL I b 28 AR 4 BT R A . E AT
FE B oK v B AT 4 R £ S AE R BUBO 4E 2 08
A IR K v 1T R I RPE 40 i %) 6 Jg 32 £ 08
T 25k B0 % W RE O Sk IS 3k T O R % A8 0S Y
PPARvy , M 117 Z2E 28 40 I 6 f1) 56 %

ZE TR B AT LS|k B A 2 2 0 B 25
(725 4k, , 4 W0 IR A5 9 RGCs 25 4 1 WU 40 il i 2
CAT B A o S AR A YT B K v 1 AT 4 3 AR
L 0 LR 200 L S 7 T B 2 Mk 6 2R % 5 RPE Xl
JEZ 7% OS [ 455 1) 75 WAk B 7 ok 4E 28 WL IR g o, L HL
PRHLIAS 7 HE— BT

S % ik

gamma,,

[1] Turner PL,Mainster MA. Circadian photoreception ; ageing and the eye’s
important role in systemic health[ J]. Br J Ophthalmol ,2008,92(11) :
1439-1444.DOI1:10. 1136/bjo. 2008. 141747.

[2] Samuel MA,Zhang Y ,Meister M, et al. Age-related alterations in neurons
of the mouse retinal J].J Neurosci,2011,31(44) :16033-16044. DOI ;
10.1523/JNEUROSCI. 3580-11.2011.

[3] Spear PD. Neural bases of visual deficits during aging[ J]. Vision Res,
1993,33(18) :2589-2609.

[4] PhPRHS , Mauk, i vE , 55 20100 I AR I A DG B 5 81k [T ] 3
P57 ,2004,25(6) 1538 -542. DOI1:10. 3321/j. issn. 0254-5853.
2004.06.012.

Sun QY ,Mei B, Wang HT, et al. Age-related morphological changes in
the retina of cats[ J ] . Zoological Res,2004,25(6) :538-542. DOI.10.
3321/j. issn. 0254-5853.2004.06.012.

[5] Ortak H, Cayli S, Ocakli, et al. Age-related changes of aquaporin
expression patterns in the postnatal rat retina[ J]. Acta Histochem,
2013,115(4) :382-388. DOI:10. 1016/j. acthis. 2012.09.013.

[6] Cavallotti C,Artico M, Pescosolido N, et al. Age-related changes in the
human retina[ J]. Can J Ophthalmol 2004 ,39(1) :61-68.

[7] Shimada A,Keino H,Satoh M, et al. Age-related loss of synapses in the
frontal cortex of SAMP10 mouse:a model of cerebral degeneration[]J].
Synapse ,2003 ,48(4) :198-204. DOI.10. 1002/syn. 10209.

[8] Terry RD, DeTeresa R, Hansen LA. Neocortical cell counts in normal
human adult aging[ J]. Ann Neurol,1987,21(6) :530-539. DOI. 10.

1002/ ana. 410210603.

[9] Gao H, Hollyfield JG. Aging of the human retina. Differential loss of
neurons and retinal pigment epithelial cells[ J]. Invest Ophthalmol Vis
Sci, 1992,33(1) : 1-17.

[10] Aggarwal P, Nag TC, Wadhwa S. Age-related decrease in rod bipolar
cell density of the human retina:an immunohistochemical study[ J]. J
Biosci,2007,32(2) :293-298.

[11]Kim CB, Tom BW, Spear PD. Effects of aging on the densities,
numbers, and sizes of retinal ganglion cells in rhesus monkey [ J].
Neurobiol Aging,1996,17(3) :431-438.

[12]Harman A, Abrahams B,Moore S,et al. Neuronal density in the human
retinal ganglion cell layer from 16-77 years[ J ]. Anat Rec,2000,260(2) :
124-131.

[13]Sharpe LT, Stockman A. Rod pathways: the importance of seeing
nothing, by Lindsay T. Sharpe and Andrew Stockman, Vol. 22, pp. 497-504
[J/OL]. Trends Neurosci, 2000, 23 (1) : 39. http://linkinghub.
elsevier. com/retrieve/pii/S016622369901509X.

[14]Guymer RH, Chiu AW, Lim L, et al. HMG CoA reductase inhibitors
('statins) :do they have a role in age-related macular degeneration? [J].
Surv Ophthalmol ,2005,50 (2) : 194 —206. DOI: 10. 1016/j. survophthal.
2004. 12.002.

[15]0lson EA, Hainsworth DP, Davis G, et al. Eye on statins: a
comprehensive review[ J]. Mo Med,2013,110(4) :344-348.

L1615k E , Bife. = fly 77 % BP9 JIEE e o, B 38 332 #5245 F Bel-2 Al

BAX Lk R A T ng s LI ] AR IR A A4 35 ,2014,50 (11) -
826-832. DOT:10.3760/cma. j. issn. 0412-4081.2014.11.006.
Zhang Y, Yan H. Effect of simvastatin on retinal Bel-2/Bax expression
and cell apoptosis in rats with ischemia-reperfusion injury[ J]. Chin J
Ophthalmol ,2014,50 (11) : 826 - 832. DOI: 10. 3760/cma. j. issn.
0412-4081.2014.11.006.

D17 THAHE T, skt , AN 53, 55 S AR 7T X PR K B30 38 1k K R 1Y

W25k MLV TR T RIB R [T ], sh A IR B A4 75 ,2012,48(5) -
444-449.DOI:10.3760/cma. j. issn. 0412-4081.2012.05.016.
Hu YB,Zhang JK,Sun ZY ,et al. Effects of simvastatin on expression of
connective tissue growth factor in vitreous and retina of diabetic rats[ J].
Chin J Ophthalmol ,2012,48 (5) : 444 -449. DOI. 10. 3760/ cma. j.
issn. 0412-4081.2012.05.016.

[ 18 ] Nagai N,Tzumi-Nagai K, Oike Y, et al. Suppression of diabetes-induced
retinal inflammation by blocking the angiotensin I type 1 receptor or
its downstream nuclear factor-kappaB pathway[ J]. Invest Ophthalmol
Vis Sci,2007,48(9) :4342-4350. DOI:10. 1167 /iovs. 06-1473.

[19] Wilkinson-Berka JL. Angiotensin and diabetic retinopathy [ J]. Int ]
Biochem Cell Biol, 2006,38 (5-6) : 752 - 765. DOI. 10. 1016/j.
biocel. 2005. 08. 002.

[20 ] Imayama I,Ichiki T,Inanaga K et al. Telmisartan downregulates angiotensin
Il type 1 receptor through activation of peroxisome proliferator-activated
receptor gammal J ]. Cardiovasc Res,2006,72 (1) : 184 -190. DOI; 10.
1016/]. cardiores. 2006.07.014.

(W Fs H 1 :2016-01-23)
(ARSCHRE . F Py fhia)

B - MEE - R

#R 57 AR 7 32 3L 4 B 1F B IR R R

SMILE : /M) 171 #f8 JIR Al 58 I HE AR

FS-LASIK: "R Hl B 69 HE 23 0O A IR (07 8 BEA
(A Tl 4 40 3



	中华实验眼科杂志2016-5期封插.pdf
	14_yk5ml_PS.pdf
	14_yk5a_PS.pdf
	14_yk5b_PS.pdf



