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A8 H AR 2% & R T E A R R TIL - 1B IL -6,
TNF-a IL-4 IL-10 R F &K,
RSB B /RTEAY 4.8 .12 wk,C57BL/6N 4]
AR PS5 A8 B P 3 A LB R S5 3, 5 CS7BL/6) 41 [R) s
[) A28 A B A 25 5 (341 P<0.05) 5 BR P o 7% 1 AR A2
PRI ALL 12 wk 45 255 (P<0.05) , £ 41 A8 fb i 1L
B 22 5% (¥ P>0.05) ; MM 40 41 HE 3¢ {5 5,
C57BL/ONZL L W B 25 44 555, 20 M HE S g b L 3L, ek
2 s 1) AL T R PR A B 8 ) 3 S TR A 1 kS, CSTBL/6)
2 A0 T R 85 A OO , A L HE S AT T, TE R S S S 4k
Z5HUR . CSTBL/6N LM i CX3CR1 MR B T &
i) RN A PN NI DA YS &g D VA= e S )
&4 0.285+0.056, C57BL/6] 214 0.189+0.084 ( P<0.05) ;
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Abstract

e AIM: To observe the early retinal degeneration and
activation of microglia in C57BL/6N (Crb1™®™®) mice.

e METHODS ; Totally 15 male SPF C57BL/6N mice and 15
male SPF C57BL/6J mice were raised normally, and
fundus photography examinations were performed by
Micron- |l at the time of 0, 4, 8, 12 wk of enrollment to
calculate the number and area of retinopathy. At the end
of experiment, all mice were sacrificed and the right
eyeballs were removed to prepare retinal tissue slices.
After HE staining, the retinal tissue morphology was
observed under optical microscope while the location and
level of CX3CR1 expression were detected in
immunohistochemical staining. The left eyeballs were
removed to isolate retina, then Western-Blot was used to
analyze the expression of CD86 and CD206 proteins in
retina, and the concentration of IL-1B, IL-6, TNF-«, IL-4
and IL - 10 in retina was detected by
electrochemiluminescence.
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e RESULTS: The result of fundus photography
examinations showed that the number of retinopathy in
the C57BL/6N significantly increased at 4, 8, and 12 wk,
and there were differences in variations compared with
the C57BL/6J at the same time point (all P<0.05). In the
changes in area of retinopathy, there was a difference
between two groups at 12 wk ( P<0.05), but no difference
in variations within groups (both P>0.05). HE staining of
retinal tissue showed that the retinal structure of C57BL/
6N mice was abnormal, with loose and disordered cell
arrangement, and the photoreceptor layer was obviously
protruding to the inner side of retina with a drusen - like
protrusion. The retinal structure of C57BL/6J mice was
clearer, with orderly cell arrangement and no obvious
abnormality. Immunohistochemical results showed that
CX3CR1 was highly expressed in ganglion cell layer, inner
and outer plexiform layer, photoreceptor cell layer and
lesion in the retina of C57BL/6N mice, with a mean
density of 0.285+0.056 in C57BL/6N and 0.189+ 0.084 in
C57BL/6J mice (P<0.05). The results of Western - Blot
showed that the expression of CD86 and CD206 in retina of
C57BL/6N increased compared with that in C57BL/6J to
varying degrees, and the difference of CD86 was
statistically significant ( P<0.05). The results of cytokine
detection showed that the level of IL- 1B, TNF - « in
C37BL/6N was significantly higher than that of C57BL/6J,
while IL-10 was significantly lower (all P<0.05).

e CONCLUSION: The retinal degeneration of C57BL/6N
( Crb1™®® ) mice progressed slowly and gradually
aggravated with age. The retinal structure of the lesion
was disordered and accompanied by microglial infiltration
dominated by M1 polarization.

e KEYWORDS: C57BL/6N; retinal degeneration; age -
related macular degeneration; microglia; polarization
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(Nr2e3™) .RD8 ( Crb1™) .RD9 . RD10 (Pde6b™’) %5, &
ATAELR B i A AR o9 240 fH I 8 ) 175 100 T 12 3 B 1 R
W IR IR 7 i A AR AL, {8 6 B R4 AE 45 520 % RD /N R
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C57BL/6N Jg& Crb1™™* 4li 5 58715 1 ity Z2 /N B, A5 ML A2
FIA) AL O S A R, A MR P e DX YL 38 B i 14 /)
2 BT A0 ( microglia, MG) 5 ELWEA R 4, HARN R AT

1R PRI 4 P 35 PR | DRI RV /N BRUZE i 45 4 0
BE, 52 F & ATA N C5TBL/6N S04 Al 7 g T ARMD 1
SEESEYIRERICS]  CX3CR1 FERRE R EERIA T MG, 5H
Bt CX3CLI [0 15 5 % ST JRi i 28 40 i 3 1R X 4% 1k
F R S 58 TIE, % MG 9% AL ¥ 5, ARMD
AR TR RS A0 Do A M B 7 AR R B9 MG B 3R 35 CX3CRI
BT IR CX3CR1 ARG I SEAS 1] S B MG #9501
TEALE) MG 228 M1 AR M2 B S F & #E A [] A=
PRI RE I 2B AR 2 AR 4 1 i B S Ak, M1 BB b
W H R TR A S LN B LR N g SR BE R
T -a(TNF-a) IL- 1B IL- 12 %5 HA i 48 R0 (1) 40 g 1K
TR R, FE B R W ) A A MM, R bR B
4 iNOS .CD86 ,CD32 % ; M2 FUM AL B (1) TL—4 1L-10,
IL-13 ffE b A K K F-B (TGF-B) LA K AE & R i - 1
(Argl) JUT Bill 3 HE4E 11 3 (YM1/Chi313) 55, 7E41 i 4
i HZ IR A A B P2 AR S5 D T A B,
bR P AL G CD206 , Argl %5157 IEHORA R M1/M2
TR A KT A5 B 25 0 A T 7 5 BRSSP
PEAT W 3 AL 2451, X CD86/CD32 K CD206/ Argl
G R AR B BRI AT S MG BIAARIRES
AWFFEICRE T CSTBL/ON /)N BRI 400 I i A e
BitiFsF 1) 4 224k | I 38 1 % CX3CR1,CD86 ,CD206 Fit 4 I W
Z2 /NI I 240 M AR BRUES 1) 43 A S AR ARG O, 43 B A S T
ARMD SE 5 3l ) £ R (%) mT 454, ok iF — 25 0F 58 T 1
ARMD 45 HR JE AR A7 5 A8 4 T ) JEL
1 MR iE
1.1 88 SPF i EaEtE 10 JKS CSTBL/6N( Crb1™™)
/NER1S L C57BL/6)(Crb1™™) /NER 15 H (¥ 3 Jb 5 4
AL S E ARG BRA ) w55 T H A BE B i
PRES2EWE 58 T SPF G i shi) S 28, A il S 30 =8 2 )
SRS T AR, % T /N AR SO AS T R4 T S BT 8
FRS MR A5 A A, 29 1A A /)N BROSCHR IR 115 99 A HREC, HE B IR
H S0 SRR BEANTE & . AT B A EE B
SIS B PR ZE Bt 45 o A L (R BESR T« 2ryhyy21-21 -
03-09), EZIXH. bt/ B CX3CRI £ 5 k& Hi 1k
(GB11861,Servicebio) . #a i /N CD86 #i 14k ( GTX32507,
GeneTex) Hudi/ Bl CD206 {4 (ab64693 , Abcam ) . HRP
broig 1l 2E B ( GB23303, Servicebio ), V - PLEX
Proinflammatory Panel 1 i 7] & ( K15048D, MesoScale
Discovery) , FEEAUES  Micron— 1T /NS N IE 2 1% R 4t
( 32]# Phoenix Research Labs 2A#]) ,MSD &£ K+ .1k
R A BT AL (55 E Meso Scale Discovery, 5 Meso
QuickPlex SQ 120) ,
12 A3k
121 HERERERET SAMILERE S /KR, 5500
TEANART, A2H 4 .8 .12 wk, i ] Micron— I /N5 ) 48 ¥4 i
AR R G AT OUIR R (0 HR R BEAR ARG 2, FA 48 il A 3 T
P IE Hp 8 A I RO R I BT IR RS R, S RRHR AV A 3E
PR35 B 1) MR JES A6 25 JEL I 4 A Tmage J 344, LI/NEL A B
WFL Sk H 42 (papillary diameter, PD) N 5 #E, Ml B
0.2 PD A AL /IS B8 k3 800 748 0 5 2858 K A4 9 A
AR AR, AN 22 A B R ki, UL A TR A 22 Ak o At
TR Z R0 43 S S 74 5 AR A T AR Rl — o k2
AREEITE,
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122 BARR-FAREE FA/DNRIELRE NG —IK
K SR AR B K 12 h JEBOb o 7843 BRI J PR 43 o A R
BRI 4% Z R EEE 2 W, 4 C A5 T EE 72 b ff
HRB 20 JT 7 e R ER A 45 IR 2 U0 11V AR IR 23098 5 FF HR
B, SRR IR T S B B AR, VR IR AR IRFR 52 24 h 54
U A 3 YRR D SO T, B D R TR O 4 wm JE ZE D)
Jr ) 2 A0 T JE A W U o e DD R R T L
K LGB B R EERAEIT IR R - Y 4 (hematoxylin—
eosin staining, HE) J5{# FRG B Y] F F#GIX AR E S
123 mALEE HhlSam a1 B
JEEVR BE RS R OB I L 3 PAD , 16 S bt/ BL CX3CR1 £ 58
FEHLA(1:1 000) —HUIF & \HRP Aric 1Y Ll F 40 % —Hi i
FoRE Y BKE RS8R A A 6 1R
BIFIRAE . BEICEE HIR R A 30 0 1 sk Ul F sk bl
PEFE 3 D m LB B C % 0] Tmage J 2CFF 3 50 &
B3R UI A B R CX3CRI1 PHME R AR 6 5 (integral
optical density, 10D) FIBHH:AGR 2 AR, 1 7 F 587 2%
J (mean density, 10D/ FH Mg EEB) S RETERE
it

1.2.4 Western—Blot #& Il #L & f£ CD86 #1 CD206 & B #J
EXRIZE  TIRLE RS 5050 BRI/ UG PR A 5500 B
ZEMIERBR, # T 35 mm JC B By R ML b, A AR B3R K
3 mL, PEREFRILE T 0K 48 AE 76 W 600 o IR A 25
FITI R BRRLGY | S ARBE A S g R I YT 2H SURN 3 B AR S 2
o, B AL S ek 2 BRI 9 /N B %) R ) B 2 2R ]
Western—Blot £ A X & CD86 . CD206 5 [ F AH XF 2 ik
i, MR Z IO R R 2R 11, 8 A2 1 SDS-PAGE Hi
vk R — P E (P CD86 Pk Bt CD206 HLik, #i
B EEYI S 1:1 000) (BEMR b2 K& OGS , i 1] AlphaEase
FC HAFXT H B4 5 N S 50 6% BEE #1770 4, 115
H B8 H B A R A &

125 BUEEXZZEAFRNAMBEXEEFEE B4
B 6 H/INER A A D0 5 2H 2 F Ak 2 s 22 PR A
RPE & & 8 025 00 90 I B 41 2 4% ]V - PLEX
Proinflammatory Panel 1 i3] & Ui BH 5, 2400 B JRE ) 30 e
FERTIN AR ih A VEAR BEE bk RO AR
EHURS I SR A AT AL RO E IL- 18 IL-6,
TNF-o IL-4 IL-10 ZMEH 7 & #KF

x1 AANMRANMERETHELE

B 3t2E 43 M7 A8 SPSS 27.0 B3 B AT 48 12
ST . FFAIER A 57 22 57 1T TR DL I B A o
FEFTR LR FL R A ST FEAS ¢« K256, 2 P9 R A G
XIREA ¢ K550 s AT 5 IR 0 A1 i 1 it BORE, SR 9 43 ar
ﬁM(PZS,Pﬁ)%ﬂ?,fiﬁH Mann - Whitney U Kus. LI P<
0.05 R HAGIT#E X,
28R
2AMBRERERELER A0 AL, A4,
8.12 wk FlEHLIERE 5 H/N R T SR (IR IS AR A 4
C57BL/6N 41/N B FEAS [R) R B2 110 400 o0 A 1 2 B, HR IS
T BRI R KNS 5 R BB, 2 0L T 4L
77 C5TBL/6] 47N RN /D UL ARms A%, 2% B A 38 i 174 HIR
JELEA WLIE 1 . C5TBL/6N ZH/NEAE AZH 4 .8 12 wk 1
L0 R A8 B8 i 55 N LB o3 ) e 22 S A et e X
(P<0.05) , 1 95 722 1h1 AR 55 A 20 i 2 531 FL 5 25 S 24 e e i
FE X (P>0.05); C57BL/6] H/NEALH, A4 4.8,
12 wh R o 5595 725 50 o AR I 0 222 1T AR 5 A 2B 4 331 L
BEFTCGHE L (P>0.05) . NIEBR LR — B0
i 2% PR G B BB T B 2 B A 25 08, B AR
A TA ] LB, PIAL/INERAAL 4.8 12 wk A0 9 FiE 5
AR AR R R 2 R SR B L (P<0.05) A4
12 wk PRZLAL I s A2 1T AR AR fb B LS 22 A BR it 22 B
(P<0.05) , A2 4.8 wk A ARAR f i e 22 S48 T
Gt L (P>0.05) , W#E 1,2,

22 MMMRALN HE LR HE LEL5E NN C5TBL/
6J 2 /) EUHR PG L IO SE45 ) 15 AT 45 )% 24 LR 1) 35 5 2 41
ZEF U ; CSTBL/ON ZH /N BURT UL AR I B 245 ) S o, D ek
2 2 1) AR O R 0 B 8 P B B8 B ( Drusen ) £ ™82, 41
P2 AR A HES 2L AR S S5 R TR AL , A% )2 4 i
HEF B A B I (B 2)

23 RBMANLBER g bR C5TBL/6N /)
R A0 P B 22 0 B )22 L PO DIR 2 TR 200 )2 K
b Ak 4RI DB ) A B R R R Y 8, CSTBL/6] 4/ ER
PRI BE U] A UL BH B 35 4 (81 3) . &4 CX3CR1 £
C57BL/6N 20 /)N BRI A 7 72400 %85 B o4 0.285+£0.056
C57BL/6] 404 0.189+0.084 , 22 F 4 851475 X (P<0.05,
K 4),

(nzlo"&;is’/l\)

x| N A 4 wk A 8 wk A 12 wk Ad wk A8 wk A12 wk

C57BL/6N £ 32.00+14.39  39.70+12.44*  40.80+8.51°  45.30+11.60° 7.70£6.99 8.80+8.70 13.30+10.67

C57BL/6] 41 2.10+1.91 2.50+2.17 2.30+2.79 2.90+2.92 0.40+1.65 0.20+2.53 0.80+2.53

¢ 3.213 3.001 3.606

P 0.009 0.013 0.005
7" P<0.05 vs AR,

*x2 WANMNRUAMERTEAR LS [n=10,M(Py,P,) ,PD]
x| A A4 4 wk A4 8 wk A 12 wk A4 wk A8 wk A12 wk
C57BL/6N 4 (0,0.062) (0,0.138) (0,0.196) (0,0.412) (0,0.031) (0,0.049) (0,0.184)
C57BL/6J 41 (0,0) (0,0) (0,0) (0,0) (0,0) (0,0) (0,0)

VA -0.162 -1.027 -2.000
P 0.871 0.304 0.045
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3 ' ¢
o i P
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0.3+ T
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CX3CR1T 44 ) % i
°
T

0.0

C57BL/6N4L
4 WAMNRMME CX3CR1 FHNXEZE

2.4 Western—Blot #& il # £8/)» FR ¥ W f& CD86 #1 CD206
EANEMNRIEE A REE 9 H/NEUY BRI R R 2
ZUE1T Western—Blot Kl , 455 i/~ 5 C57BL/6J 41AH L,
C57BL/6N /N N CD86 5 CD206 2414k T4 2 /K
S A /N R AL CD86 B (AN A LI R
A2 X T CD206 4 A X ik it [ 25 7 B4
P23 X (CD86:0.530+0.132 vs 0.183+0.042, P<0.05;

C57BL/6JZ
*P<0.05 vs C57BL/6N 41,

CD206:0.487+0.204 vs 0.183+0.051,P>0.05) , WLI& 5.,

25 MA/NRUMBERMEETEEE FABE6 K/
BELBALHIR 1) 400 Do) 21 2 ol FH H Ak 2 67k 22 TR A 0 5 7)
52 I 4 M AR A AR G B R PR R e, 45 S R CSTBL/
6N ZH /N S IL-1B \ TNF-o [ 7K F- 55 T C57BL/6J
/ML IL-10 & W BAK T C57BL/6) 41/, 22 534
HAG 2 X (P<0.05) , W& 3,
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EIC57BL/6N
B ;J 0.8 IC57BL/6J
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& 0.6

'_‘_._:’_‘

5 0.4

©

N a

[=)]

O 0.21 ﬁ ﬁ

)

a

o 0.0

CD86

CD206

B 5 Western-Blot #& i H/NRALMIE CD86 1 CD206 EHHIHEFTRIZE A Western—Blot Al 455 ; B # IR E ;* P<0.05 vs

C57BL/6N 4,

3 BWHNMRUMERERFEEILE (X£Ss,pg/mL)
4y4 IL-1p IL-6 TNF-a IL-4 IL-10
C57BL/6N 41 0.079+0.011 5.247+0.331 0.182+0.028 0.017+0.017 0.526+0.478
CS7BL/6] 41 0.048+0.015 3.093+1.464 0.113+0.006 0.053+0.025 1.648+0.384
‘ 2.818 2.484 4.183 -2.047 -3.170
P 0.048 0.068 0.014 0.110 0.034
3itit YL F I REAE , LA I A Rt A 7 3o PR 46 ) L At R

IEAEZ CSTBL/6 /NS — > 50 5 R 4L 1) /)
STl w1 LU I il R Y R 71 = S S E S O S M
192 B [ 57 DAEBFTEBE 43 25 5 CS7BL/6] Fil CSTBL/6N ilF
Z!" 5 C57BL/6) ANl C57BL/6N /MBS RD8 2875 1Y
i 5T, X E—Fh Crbl ( Crumbs Homolog 1) 3 A E A& 11
FZATIRER K, Crb1 36 P 2 B 38 T P AX #2482 40 F AL
RS, FL 4wt (1 Crbl R 12— P AR LS SR, 5
S5 B BHIEINVEE RO DLSh & L A 48 8 5 SN Z |
2 S R 1 5 5 A 4 Muller P22 K8 5 200 it FN ' Jik A2
i 2 IR 7 7, 2 O T A A 6 v A R A, TR I
Crb 1 3 R 2 5 0038 2R 48 1F % A= BRIh A S BEVE T, (H
RDS 75 25 S8 b 2505 1 (R 9 M T i 122 5 [H) I g i
2B B BAT Crb1 3£ RD8 9758 9 C57BL/6N /R,
AREE £ 2 = 248 1 A0 0 B3 A | e B A0 0 55 2% 75 S A
i AR ZEEL L X CSTBL/6N /N I BFSE A B F X
ZFR AT PRI I HLHIARZR , 73 LA A DG sl
RIF AT REME

AT B BF 58 LA C5TBL/6N /) Bl A B 58 % 4, 5
CS7BL/6] AHHLEE, 14 Je MK CSTBL/6N /)N AR JIE 9 22 Y
TEAZEARE IR E S AR RN sh S8k, IREEE %4
FKeEF] CSTBL/ON /N R B 35 PR 2 745 5 400 190 S A 1 ) 1 9%
KFRHHIEAT T AT SEAFGY, K Bk Fp AR AE 7 AR IS B4
RIS AR R I B BE R FE S RIS T AL
S22 G T X5 5] 5 1 €0 B A DX sl AR X 7 8 00 ) fS 4 A1
S BRI B R B R SR (HR BRI Z 25 )
RERGEFA | H B Gl A T 200 B AL 200 A Fry v A B 2 )7
RS ) (EREAE A BT 55 30 2 45 o T IR M S (528
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VR S A8 S AR AR T AR HIFSE e B Crbl FE R %
A | e B R PRSI A8, 3 Ao 52 15 1 S e S 400 PO O A o A
FETE 12 wk P BERS [A] (1) 3h A28 Ak, S B FfRe ik 76— B B
(] A Y AR Al i 3 S i e i A 5 45 B X HIB S22 Y LSS 3 T
Crb 1™ S A8 X WL R S (R 52 0, #E FRATT A S 38 v, IRE2 3]
10 JA i i bfEPE CSTBL/6N /N BRI 0 B 1 5 SOk iz il —
B SEH AR S, I CSTBL/6T /N BN /D DL e 2 ek A |
R T B IR AN — B0 B S 158 25, 8 R A BOHE T H L TR
MBI 5 A P 4 1) 24 57, 45 3R s CSTBL/
ON /] FUHRS JE 97 A5 50 8k I Fsf [1) 320 45 18 T, 90 35 A% T L %) A
A I 2 $E 7 30 o 00 D) 6 A A i AT % 3 1 2 R AT R
0 HR I R e | AR PE IR 2 DL SR R e 2 A, )
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