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Abstract

e Age-related macular degeneration (AMD) is one of the
major irreversible blinding disease affecting in nearly 50
million individuals globally. The pathogenesis and
prevention of AMD has become research focus for several
years. Amyloid B (AB), formed by hydrolysis of the
precursor protein, is synthesized and secreted in retinal
ganglion cells (RGCs) and retinal pigment epithelium
( RPE ) monolayer. Normally,
degradation of AR maintain a dynamic equilibrium. When
the balance was damaged, AP can deposit in retina which
not only constitute the main components of drusen but
activate complement system and induce inflammation in
local tissue. Here, we review the most recent findings
supporting the hypothesis that AR could be a key factor in
AMD which may offer a better understanding of disease
mechanism and develop new strategies affecting the
pathogenesis.

e KEYWORDS:. age - related macular degeneration;
Alzheimer disease; amyloid B; inflammation

the formation and

Citation; Wang L., Wang Y. Role of amyloid B in age —related
macular degeneration. Guoji Yanke Zazhi (Int Eye Sci) 2018; 18
(7):1211-1214

M

A WA R O 1 BE BE AR 4 (age —related macular degeneration,
ARMD ) 2B AE NHERY 2 BCE IR . ARMD A9 & L
HA BT 6 © B A I FOCE R R, B IEM AR
(Amyloid B, AR ) ¥ 2N WNAE B JR P U BRAE Y o vh A B B
VERT AR R A L AR [RIFE A TE AN AL I IR (8 2R T B 240 i
(retinal pigment epithelium, RPE ) FIAL # 22 55 40 fifi ( retinal
ganglion cells, RGC) [, EBHIEHLT , AR BY A= B0 AN S i Ak
Tl P, 5 S P R G AR FEHR N R AL,
AR HYREE AU B ARMD 35 55 BEHE (4 32 B2 A4, 38 7]
EAEST RPE Hl RGC, BUH A N AMASR AR |75 S IR PN G 0%
RAESUNL ™A FEREAS ARMD (¥ & e vh R #5%6 1E .
1K BB BE AB X ARMD (14 30055 £ AT A 285 060 92 9 )
Bt AR KA B

SRR AR W AH O B KA 1 5 BT 25 RV SR 5 B — TE A A
HH ; RIERAE

DOI.10.3980/j. issn. 1672-5123.2018.7. 10

Sl F: T8, TH. B IEMFEE M (AB) TEAF WM Gk 3 B AR 1k
R AE . EBRIREF 24 2018518(7) (1211-1214

05lF

A FH G ME B OBE AF PE (age - related macular
degeneration, ARMD) /& 50 %/ DL I 47 A B ZE80H M HR
W BEE TR E A IR & R ARMD 1 R R 2 %
AE ETHEES, IR _EXG ARMD 43 1k Aok i 2 |
Hi -4 ARMD (5 80% ~90% ', T ARMD LIRS EIE
(drusen) | it K] #£ 25 45 ( geographic atrophy, GA ) b & 31,
GA & DL A7 1 ¥ W IR 4 % b Bz ( retinal pigment
epithelium , RPE ) MG AZ 25 B MEFE T, RPE 2 JBOL 40 i
J2 R ke BB LA 23 A R TR A R R R A, e 260 5 30
T R A0 S S 0 A TR B L T ARMD
AR A — BRI AR IR R RO SE B PR B, T
ARMD AR AILEI AW, 22 Kot 58 A i Je 2 I 3 L[]
PEFIRYZE S5 ARk R B B T8 B FE R (1 (amyloid B,
AB) S 50 B B IR, HAE o v ke J AR T 5 53 A
BLL AR TE i 2H 20 v BT B RE AR R BT R 2K U B E
( Alzheimer disease,AD) 5 ARMD 7E &R WL FH IR LA
PIZ AL, ASSCHUXT AR 7E ARMD 19 & 95 13 A8 v i) S0 1
Fi e ARMD 5 AD BYAHSEHEBEFTERIA
1 AR SRR

PR EIEE TH: ARMD 1) E I RFFIEZ —, AR 2
TS e 1) B AL . AR i L HT R 3R H (amyloid
precursor protein, APP) 73 1 i, APP FERR [N F 24070 T
RPE J2 RGC 4, AR A 39 ~43 ML, Horh HA7 40
42 A E IR A IR BEBE )12 W5, Johnson 2817 A S 44
MR R, AR 2 UL A TE T RS I b | X Rh 2854

1211



EfRIERIEE 201B8F78 $£18% F7H
E815:029-82245172 85263940

http://ies. ijo. cn
EBBF{57%5:1J0.2000@163. com

BEFR A GE oy B 40 s, T A0 0 s A WL S R B I AL TR
DFRRE Hh & 20 AR WA W5 PR I i S R AR £
T rpty SRR A I SR Rl T I K B B S R
AB R B A B B BRI 0 32 BN, RS R R, I REE
BRIV T ARMD R ML, B HEHRAKRT
125 wm [AZCHEDYE 35 IR, 2 1 J8 = 0 30 ARMD 1) 2215
KD 2, AR 7 ARMD By #F & o 2 v A 42 JF 1 H,
Anderson %" % TR R A BLAA P48 DL 1 R A B0k 6 S
FRE AR B LR 2 Rl R 2 AR {H B 48 /0 B 3
P AL R A 509 K 2] AR, 7E 55 — T /N HLAR
WF5E T, Dentchev 25" % B[] i 77 76 B 55 B P 3t P51
YR ARMD HBOE LB ()5 19 AR FEAE HL i i T 8
afi HA BB U0 () ARMD 823 . Johnson 257 78 A A
TR0 24 mh S T B FROUE R A TE RS RE R I N AB 5 R
JEAMA R F €3, C5 55 M3 F BE A B A7, 278 AR
Al RES 5 AMARTE 1 5 1R 1 9RE KON, X 4~ & Bl AT RE 2
ARMD 3515 & Ji8 B 55 B i 5 St
2 ABTIME R R MEAIRE

RPE i3 /& ARMD &A=& JB 1) CHE0 5% . RPE 4 fifd
V) ) 52 A A 0 O 55 5 o Pt AR L AR b
B 3% RPE 480, N AT 09 AR R 460 3] RPE 40 M 3% v
TR A0 M R M4SN 2 AR K R P (vascular endothelial
growth factor, VEGF) T} EMEE EREATAERT( pigment
epithelium—derived factor, PEDF ) [ AR | Al & 12 fiE 8 357 4= 1L
B LN T S R EERH U Cao
AR RSN 5% RPE 40035 A AB J5 Al % & RPE %
k., %4k RPE 5 %3k IL-8 F1 MMP-9 , MMP-9 1] 5%
LR M (Z20-1) ME A H (oceludin) 52 A4 ) fi {4
FAR A b R 7 4, T 52 I RPE (8] 19 5 % 3% #
Bruban 2" 7E/NEL RPE—19 41 i 4 40 i W o A AR [
FEGIES RPE 4000 18] 7 42 B A 40 B 42 i Wi 4 & b Rz
BB T, SiIFsE b Lin % 78/ BRI E T
T4 AB1—-42 A 5|42 RPE 1 %1k i 0 % e R 6E H 1
IL-6F1 IL-8 RS . I MR 5T Uk 52, 78 A i &5 14 T
RPE 4l GERS 512 AR BIad E b, J5 & it — 4 S 8US 1
Z(ROS) [ FRIAHEZ  ROS HAT S Mk 20 b B 28 S 0 240 e
R e PR 38 B T BE , B &5 S RPE 41 A Al I (0 25 Kk
B2 R 45 L RTIR AR ATRESR RPE 4[] 1Y %
WEE RN RPE 16 M S A2 {f RPE AN ZE40 , J5 # 2
ARMD 973 1f5 12 JE2 ) G B
3 AR EBFNMEMZEEIER

W5 RN, b6 ARMD (9 37E i | 3k 36 RS0 146 ¥ 4 K 444
L SCRAZ AR AN E T3 22 | 33 Ud B B B BE b G
A3 Al e G AZ 28 AT — e B EAE A

Ning 2176 AD /N R & B0, B4 I3 36 1, RGCs 11
WZ)Z APP 32 3Rk AR S 2 AR FRAS B HA h 4 3¢
PES AR ZE AN IR T, 36 AT R A A0 i A MCP-1, 3%
175 B 2 5 | RS R S N, I A TR g 2 e, A ARG A ]
R 2 /N BU A8 f A L o B AR Al 51 /N BRI
IR i 2 2T 4 J2 I A5 L I RE 8 405 . Walsh 251 78 SD KR
ISR A AB(1-42)5mo 5 RGC U WA Wy /b | i —
AR HFEMELE FEAT B ST & B AR AT LTS Miller 4 i A1
O O e S 240 P, 5 | T R 4 A A e S AR R
(MHC-IT ) Feaki 2 | 51105 | 5 A0 P 48 fiE LW, Bruban
AL /BRI R T 5 AR J5 & 0 H: TS5 SO0 9 i N

1212

2 AMZIZ BT K RGC 41 M 1 9 20 | 3% 26 fF 58 452 7R
AB Y% RGC HAT#PEME

L PP 28 32 40 BDNF  TrkB . CNTF 344 & M7
4 ARMD F135 GHR I 28 rp A SR S 2% o
EIE N T E Y Ak, Erk K Stat3 i B E R VR
Garzon 25" L F AB REMEFRAR BDNF A3k, I H0H H )5
BIE 5 5 S, e & 6Ll 3K 328 S B 2B AT e s,
Gupta %57 EIM 4 B BDNF LR &5 AR ik £ L
) Ay R AR

WA R 22 (R PR R B AR Y S H DU HoAth 2
RUHR R (AN OB RR ) A, A ALY Bh 22 350 VE
1€ DBA/2] 5 YEHR /N R AL X 5 o ] LS 0 381, Bl o 4 i 34
£ APP Al AR 7 RGC VLA, X Fh UL AL BT 68 /2 i 42795 40 ity
P 0 B D PR 22— A R R T O HIR AR TR e A R
RGC EHUTAAY AR 5 T-H) RGC Uiz & 45T, HAh
TR A AR ZE BB s th il WL F] RGC (P 12,
Guo %52 HE—25 R B 43 Wb BRI i) S BELIE AR #4203 , ]
AR 381 400 100 S ot 22 7 40 i 9 8 1 0 %o RE AL 8 ik 2>
Tsuruma 252 ARAMESR A RGC 41 il I A AB, ZE AT 5|
A RGC AR T, BRI MRS L 56 30— 2 UESE T AR
HA HEmamip s,
4 AR BRI M IE R AEHIE A

Z I FEUE 52, 12 1 R E 7F 3% 58 IRPE Y BT ARMD
KRBT RET HEZAEM ., ARMD B 1 k2% i 4l 21
Gkl EIRRe e ke i oM = ] R A O S O
Bruch JIEAR P4 36 BN HL RS R 7R 0 TR B B AR e 5 |
R P S JRE RN 45 8 E AN ¥R > B 25 AR I 0 K, A
TEPLFERRTE DK W Fr 2 s B 3, WF 9T K B A REWS
BRI N R0 N . Kurji 258 7EMK MG 3% RPE 21 g
HOA AR AT RGN 2 Fif 35 R g A% | JH: v R 40 i L kg %
B EREN Hoh TL-8 KA N IE W K54,
Zhao %5 e /NEUAR N K R, Bt 25 /) BUAE 4 1 8 K, AB 7
RPE ZRE A £ b2 5 S IR A9 (MAC) £ik
W2 | J5# & NLRP3 RIERM NS Y, iEe N S [
o R G5 S RAE SV ., Howlett 257 7 K BRUBE BE MR s P
TS AR ARSI 31 A0 Do JE /)N J5g T 440 e A R g I A4 i 4
2, J5 R RE RN ) EE ELRRAE e AR I 2 2 % 3
IR TR 2 IL-1B8  TNFau A1 MIP1 o 25 48 i PR 1 FoKG
BRFDRL T 19 1 2 38, RORE N 7 1E — 25 7= A 1 13 1 4R
(ROS) , G AL B N, 75 SRl B R 7 A SR 4 iR R
i W AR PR AR A B9 IE i, Kurji 22" F1 Wang 25
I KB AR B RPE 41 fENS 18 155 MCP-1 19
a3 CFB 321k M IL-1B IL-8 FI CFI fY & ik,
FMARIE AR S H O 5 R T R AE I AR R A & ARMD
RIRME RN, C3 BAMASS IGR R h ELE N T, B
SEHRES [ 5% MR AT BTG | B 2 IR A2 5 T S 4m
MM . Wang 2522 FE KA EE 5 A RPE 40 Jifd v 46 ) )
AB AT FAMAR T B FAMA R F 1 ki m, Wi ¥l
i C3b 1Y 24, 51 kS #b 1R 55 H R SE ik BE G . Ding
SO FE ARMD AR /N BB G VE S AR PidA, T i< 3
RPE 14754 % B 41 B & gie 3% LA & C3 TEAL M | RPE J2
BRI D . H P2 C3 JE B9 B 45 7, 76 bR
CFH (5% 3 /N Bodn] DLW 2] 545 ARMD A9 ek 74, an
AB IYUTERY O DL EBFST R AR Al @ ik 34 €3 Y 2 i
TR MR 55 B AR AT 3 S0 1 00 I I 4 o M s



Int Eye Sci, Vol. 18, No.7 Jul. 2018 http . //ies. ijo. cn
Tel.029-82245172 85263940 Email .1JO. 2000 @163. com

5 ARMD 5 R 7R 3% ifg #A 9 RO 48 K 1

AD 2 — B WL X 28 R SRR AT LACAZ
IR N RER B, Fo BEARE 2 M 22 0 AP AR RAEIE
IEAEBE, AL S AR BTG, ARMD J2 iR 0 5
WHRAT SR, 5 AD R Z MM Z AL, (1) B4R
S YT IE T AR T . I X 35 IR 58 4F BE R AT
EE I, P B AR KRB AR R, BR T AB,
BALHE tau HE RIEN T BT A T H A S A KR
A RMAS B3, MRS SRR ARMAC TR T 50 2 e g 3
FERPIFAESRHLE] AT R R A AR, (2) #MAR
fedtfa 25 AD Fl ARMD Y & ad 7, 22 FfrpMAR R -1 ] i
FEET AD f 3% K R ARMD B8 25 B P 35 38 S 9 o
A\ RPE Zififd ik Z A AMA R AR A2 18 1 1, 4
C3.C5.CFH (CFB CFI %, SR 7t 3L e (A fd 7n AR AE
B35 CFI 45410 P C3b 246 J Jo ik P 1Y 1e3b, AR
i A S A AR I A /N S 24 PR B IL- 18\ TNF -«
RN T, [ 02 RPE 40} 5 £ ik CFB, Zetterberg
S5 RETE 2008 A KL RIFFE Hh A B, #5741 CFH B Y
ARMD EH B 5 K/ AD AHECT IR, A5 0 5 A BAE
KA E] Clq.Clr.Cls €2 .C3.,C4.C5.C6.C7 .C8 F1C9
EAMAHE T, HaX SB[ 75 AD B K A X ek 3 5A
Bt DRSBTS IR T RN 38 o R [ A AR 5 L A A
AR VT, e R R E S BT B R R . (3)
P 5 SR EAT R i ol PO e A P 2
il AR RS I, R B i mF B TS A A/ B2 AD 198
R IE PR, Yoshida S5 78120/ B rb )4 2 S0 HIR 38 ok 72
15 RPE 410 1) 2548 7 £ R 7 4 11 A9 Bedit  RPE 41 g 3
JEREE I R BT BIE B LA e 4 i 23K VEGE 3 221 %
ik PEDF Jgi /0% 3 5 ARMD 19 W B8 A AR K A A Bl 2
AB AN APP, Fll APP,/PSTAES %5 JE DX /1N B
AD R TT H B AR FEHR FB A O, (H T ZE AU TN )2
00 DO P4 o 24 At i 0
6 RE

B2 AR 15 K OF B 2504035 , ARMD S84 I8 A D& PE3% B
AR 2 SR BE PR T R IR . AB MR AR R & BLAE
AD H BAT EE ORI N 3R BLE RS AE ARMD A
A FIE R A T SR 1 — 20 F 5830 5 R AR
ARMD Zp3d A v B4R FH AL , O30 22 DA 300 3 A %
1 ARMD Y577 it .
BEXH
1 VanNewkirk MR, Weih L, McCarty CA, et al. Visual impairment and
eye diseases in elderly institutionalized Australians. Ophthalmology
2000107 (12) :2203-2208
2 Ong BB, Ah-Fat FG. Age-related macular degeneration. Br J Hosp
Med (Lond) 2016;77(2) :C18-21
3 Friedman E. Update of the vascular model of AMD. Br J Ophthalmol
2004;88(2) :161-163
4 Zarbin MA. Current concepts in the pathogenesis of age — related
macular degeneration. Arch Ophthalmol 2004 ;122(4) :598-614
5 Seddon JM, Cote J, Page WF, et al. The US twin study of age—related
macular degeneration; relative roles of genetic and environmental
influences. Arch Ophthalmol 2005;123(3) :321-327
6 Yates JR, Moore AT. Genetic susceptibility to age related macular
degeneration. J Med Genet 2000;37(2) :83-87
7 Johnson LV, Leitner WP, Rivest AJ, et al. The Alzheimer’s A beta —
peptide is deposited at sites of complement activation in pathologic

deposits associated with aging and age —related macular degeneration.

Proc Nail Acad Sci U S A 2002;99(18) :11830-11835

8 Anderson DH, Talaga KC, Rivest AJ, et al. Characterization of beta
amyloid assemblies in drusen: the deposits associated with aging and
age—related macular degeneration. Exp Eye Res 2004;78(2) :243-256
9 Dentchev T, Milam AH, Lee VM, et al. Amyloid-beta is found in
drusen from some age—related macular degeneration retinas, but not in
drusen from normal retinas. Mol Vis 2003 ;9 :184-190

10 Yoshida T, Ohno—Matsui K, Ichinose S, et al. The potential role of
amyloid beta in the pathogenesis of age—related macular degeneration. J
Clin Invest 2005 ;115(10) :2793-2800

11 Luibl V, Isas JM, Kayed R, et al. Drusen deposits associated with
aging and age—related macular degeneration contain nonfibrillar amyloid
oligomers. J Clin Invest 2006;116(2) :378-385

12 Cao L, Wang H, Wang F, et al. AP —induced senescent retinal
pigment epithelial cells create a proinflammatory microenvironment in
AMD. Invest Ophthalmol Vis Sci 2013 ;54(5) :3738-3750

13 Bruban J, Glotin AL, Dinet V, et al. Amyloid—beta(1-42) alters
structure and function of retinal pigmented epithelial cells. Aging Cell
2009;8(2) :162-177

14 Liu C, Cao L, Yang S, et al. Subretinal injection of amyloid -8
peptide accelerates RPE cell senescence and retinal degeneration. Int J
Mol Med 2015;35(1) :169-176

15 Ning A, Cui J, To E, et al. Amyloid-beta deposits lead to retinal
degeneration in a mouse model of Alzheimer disease. Invest Ophthalmol
Vis Sci 2008 ;49(11) :5136-5143

16 Walsh DT, Bresciani L, Saunders D, et al. Amyloid beta peptide
causes chronic glial cell activation and neuro — degeneration after
intravitreal injection. Neuropathol Appl Neurobiol 2005 ;31(5) :491-502
17 Bruban J, Maoui A, Chalour N, et al. CCR2/CCIL2 - mediated
inflammation protects photoreceptor cells from amyloid — B — induced
apoptosis. Neurobiol Dis 2011;42(1) :55-72

18 Zhang C, Li X, Gao S, et al. Performance Analysis of Global
Navigation Satellite System Signal Acquisition Aided by Different Grade
Inertial Navigation System under Highly Dynamic Conditions. Sensors
(Basel) 2017;17(5) :pii: E980

19 Garzon DJ, Fahnestock M. Oligomeric amyloid decreases basal levels
of brain — derived neurotrophic factor ( BDNF) mRNA via specific
downregulation of BDNF transcripts IV and V in differentiated human
neuroblastoma cells. J Neurosci 2007 ;27(10) :2628-2635

20 Gupta V, You Y, Li J, et al. BDNF impairment is associated with
age—related changes in the inner retina and exacerbates experimental
glaucoma. Biochim Biophys Acta 2014 ;1842(9) .1567-1578

21 Goldblum D, Kipfer — Kauer A, Sarra GM, et al. Distribution of
amyloid precursor protein and amyloid—beta immunoreactivity in DBA/2]J
glaucomatous mouse retinas. [nvest Ophthalmol Vis Sci 2007 ;48 (11) .
5085-5090

22 Guo L, Salt TE, Luong V, et al. Targeting amyloid—beta in glaucoma
treatment. Proc Natl Acad Sci U S A 2007 ;104 (33) :13444-13449

23 Tsuruma K, Tanaka Y, Shimazawa M, et al. Induction of amyloid
precursor protein by the neurotoxic peptide, amyloid—beta 25-35, causes
retinal ganglion cell death. J Neurochem 2010;113(6) :1545-1554

24 XA A28 AW AR S B BEAS PR I R A AEAL I A F T AR,
I PRARBI4eRE 201414 (3) :451-453

25 Kurji KH, Cui JZ, Lin T, et al. Microarray analysis identifies
changes in inflammatory gene expression in response to amyloid — beta
stimulation of cultured human retinal pigment epithelial cells. [Invest
Ophthalmol Vis Sci 2010;51(2) :1151-1163

26 Zhao T, Gao J, Van ], et al. Age—related increases in amyloid beta
and membrane attack complex: evidence of inflammasome activation in
the rodent eye. J Neuroinflammation 201512121

27 Howlett DR, Bate ST, Collier S, et al. Characterisation of amyloid—

1213



EfRIERIEE 201B8F78 $£18% F7H
E815:029-82245172 85263940

http://ies. ijo. cn
EBBF{57%5:1J0.2000@163. com

induced inflammatory responses in the rat retina. Exp Brain Res 2011;
214(2) :185-197

28 Wang J, Ohno-Matsui K, Yoshida T, et al. Amyloid —beta up —
regulates complement factor B in retinal pigment epithelial cells through
recruited macrophages/microglia: Another

cytokines released from

mechanism of complement activation in age - related macular
degeneration. J Cell Physiol 2009;220(1) :119-128

29 Wang J, Ohno—Matsui K, Yoshida T, et al. Altered function of factor
I caused by amyloid beta; implication for pathogenesis of age — related
macular degeneration from Drusen. J Immunol 2008 ;181(1) :712-720
30 Ding JD, Johnson LV, Herrmann R, et al. Anti—amyloid therapy
protects against retinal pigmented epithelium damage and vision loss in a
model of age —related macular degeneration. Proc Nail Acad Sci USA
2011;108(28) : E279-287

31 Hoh KJ, Morgan JE, Jeffery G. Aged complement factor H knockout
mice kept in a clean barriered environment have reduced retinal
pathology. Exp Eye Res 2016;149:116-125

32 Anderson DH, Radeke MJ, Gallo NB, et al. The pivotal role of the

complement system in aging and age — related macular degeneration:

hypothesis re—visited. Prog Retin Eye Res 2010;29(2) :95-112
33 Hageman GS, Anderson DH, Johnson LV, et al.
haplotype in the complement regulatory gene factor H ( HF1/CFH )

A common

predisposes individuals to age —related macular degeneration. Proc Natl
Acad Sct U S A 2005;102(20) :7227-7232

34 Yasojima K, Schwab C, McGeer EG, et al. Up-regulated production
and activation of the complement system in Alzheimer’s disease brain. Am
J Pathol 1999 ;154(3) :927-936

35 Dutescu RM, Li QX, Crowston J, et al. Amyloid precursor protein
processing and retinal pathology in mouse models of Alzheimer’s disease.
Graefes Arch Clin Exp Ophthalmol 2009 ;247(9) :1213-1221

36 Ding JD, Lin J, Mace BE, et al. Targeting age —related macular
degeneration with Alzheimer’s disease based immunotherapies: anti —
amyloid—beta antibody attenuates pathologies in an age—-related macular
degeneration mouse model. Vision Res 2008 ;48 (3) :339-345

37 Liu B, Rasool S, Yang Z, et al.

reduce {beta} —amyloid plaques but exacerbate vascular deposition and

Amyloid - peptide vaccinations

inflammation in the retina of Alzheimer’s transgenic mice. Am J Pathol

2009;175(5) :2099-2110

XTHRAMERRE T M

P D S HA S R E LT (LK ER) FA

Bt BTRHAT S AT

7N

R B AP T Ty Nag s BB K &) # H & LogMAR
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BHATERAXHIXNRXE

Snellen 73 %51E 5% /NEE SR B (5 rFRiR) | BNV PEHA XIS (LogMAR) | ETDRS id4r

20/10 2.0 5.3 -0.3 96 ~ 100
20/12.5 1.6 5.2 -0.2 91 ~95
20/16 1.25 5.1 -0.1 86 ~90
20/20 1.0 5.0 .0 81 ~85
20/25 0.8 4.9 0.1 76 ~ 80
20/32 0.63 4.8 0.2 71 ~75
20/40 0.5 4.7 0.3 66 ~70
20/50 0.4 4.6 0.4 61 ~65
20/63 0.32 4.5 0.5 56 ~60
20/80 0.25 4.4 0.6 51 ~55
20/100 0.2 4.3 0.7 46 ~50
20/125 0.16 4.2 0.8 41 ~45
20/160 0.125 4.1 0.9 36 ~40
20/200 0.1 4.0 1.0 31 ~35
20/250 0.08 3.9 1.1 26 ~30
20/333 0.06 3.8 1.2 21 ~25
20/400 0.05 3.7 1.3 16 ~20
20/500 0.04 3.6 1.4 11 ~15
20/667 0.03 3.5 1.5 6 ~10
20/800 0.025 3.4 1.6 1~5
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