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ZEMK A (P<0.05)
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Abstract

e AIM. To explore the differentiation of bone marrow -
derived mesenchymal stem cells from peripheral blood to
the retina and the expression of ciliary neurotrophic factor
(CNTF). We also investigate the mechanism by which Bu
Shen Yi Jing Fang could treat dry age - related macular
degeneration(ARMD).

e METHODS. C57BL/6 mice were administered with
sodium iodate (NalO;) by tail intravenous injection. One
day after modeling, 3 x 10° green fluorescent protein
labeled bone marrow - derived mesenchymal stem cells
(GFP - BMSCs ) were injected into the tail vein. The
injected mice were randomly divided into distilled water
group and Bu Shen Yi Jing Fang group according to
random number table, and 12 mice in each group. The
mice were intragastrical administrated with either Bu Shen
Yi Jing Fang solution or distilled water every day. Twelve
healthy C57BL/6 mice were fed regularly as the normal
group. At 14d after the treatment, the differentiation of
GFP - BMSCs in retina was determined by
immunofluorescence, and the expression of CNTF in the
retina was detected by immunofluorescence and
quantitative real-time PCR.

e RESULTS: Immunofluorescence staining showed that
there were more glial fibrillary acidic protein ( GFAP) and
GFP double-stained positive cells in the Bu Shen Yi Jing
Fang group than in the distilled water group ( P<0.01),
and the positive rate of retinal pigment epithelium 65
(RPE65) was not significantly different between two
groups ( P>0.05). There were no Rhodopsin and GFP
double - stained positive cells in the two groups.
Immunofluorescence and quantitative real - time PCR
showed that the expression of CNTF in the Bu Shen Yi
Jing Fang group was higher than which in the distilled
water group ( P<0.05).

e CONCLUSION: Bu Shen Yi Jing Fang facilitated the
differentiation of peripheral blood stem cells into glial
cells in the retina and the expression of CNTF, which
might be one of the mechanisms of Bu Shen Yi Jing Fang
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in the treatment of dry ARMD.
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S M SR M B OBE AR P (age — related macular
degeneration, ARMD) /& & ik E K 50 & L) I A\ FEA T i
B E AL 7R TR B SO R R AR BT ESR R
A LM MO F Bk & B B 4 il B ( choroidal
neovascularization, CNV) 43 & T £ ARMD F1{E % ARMD,
BE&E X CNV BFFE TR A il 3 25 W6 97 BOG O EBE Db 3h
J397 3 ( photodynamic therapy, PDT) B T AR & 5 3, 14
ARMD (3677 BB BF B IR RARCR . T1E ARMD i
JiE B ik S A AR 1 R A A DO JE PN AR S SO )
@ [} (retinal pigment epithelium, RPE) 4 it i 1= S &%
SeANAEAR 5, BT TOEh Y a2 ekt L AR T A
A5 iDL & e 1 ARMD F9YR YT 4 ok T 178 I A
B, ANE S TS R ZUE5E SUAYT T ARMD &5
J7 W EH B 52 90 A 5 S oK 1% % ARMD /)N BRI
A —E A R4 VR T, JF 7T LS 51 A K1 R] 72 5T 1 20 i
( bone marrow—derived mesenchymal stem cells, BMSCs) 5] #p
JEL i T B 1) 40 R A U S ST AT AT S A
AR S WLEEAN I 40K 5 A A5 T LA 2 A1 J) 1T 240 B 1 0
o 240 i 53 Ak LA B R I s 2 20 v B R b 2208 57 R
(ciliary neurotrophic factor, CNTF) A9 3% ik, DLt — 25 B #
HAE AL,

1 BRI i

1.1 B

1A SRR SE Skl SPF 9 {d FiE JCHR ¥
C57BL/6 /NEL 36 L, 2 6~ 8 JRIH i [ b 5t 43 1) A 52
WS HARA IR w] SR 43 A2 72 VF P IE 4 55 0 SCXK (3E)
2016-0006] , & R PESE 7d J5 4% BE WL 7 R 15k R
iy 24 HJ 40mg/ kg BLER B4 ( NalO, ) JE /DK E S 45, JF
PEAE R A ST A A S B AR )

WBUE S 1d, BRI 3x10° Sk E5OEE A brid
A9 C57BL/6 /N KR & & 8] 78 5% T 20 i ( green fluorescent
protein labeled bone marrow — derived mesenchymal stem
cells, GFP~BMSCs ) , #R Ji5 BB 73 0y Z8 488 7K 21 S AD FF 2 K
TR R 12 2 TR SRS 1d, AN B AR T T
B R T2 HE B (8.8y/kg) , R 1 IR, AWK B
KRYFERMZEMAKES ., 7k 12 H@H c57BL/6 /MR
HRVE SRR I IEH A, 1RYT 14d B HEAT A C R AR TEAT .
YSRGS AR ARG S S e e 0K
1.1.2 T FI RS AN GG T B 5 Al B
BORTAFZH A, R e e ] v BE R B MR AR 2 [ 245 2 ik il 2
AR, We B R 880g/ L, LR A5 CER FIARIE Y CSTBL/6 /MR
BB IA] 75 141 i ( GFP —~BMSCs ) 4 4 Cyagen 25 7], NalO,
(SIGMA-ALDRICH /A %] ) , Triton— 100 ( It 524 JE B A4 1 B
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HARAW) A IE HE E (BSA) (bat e = X D4 Y4
AR HF 5% ), Anti — RPE65 ( ab78036 ) . Anti — Rhodopsin
(ab5417) , Anti — GFAP ( ab7260) . Anti — CNTF ( ab46172) .
Alexa Fluor ® 647 fRic A9 /MR 1gG H&L (ab150107) 1t
H Abcam 23], % PHHPRICILI DT A 1eG H&L(ZF-0316) I
HAG 5 A2 S W A W HOR A7 BR 2 F], TaqDNA 2R &
( Amplied Biosystems 2\ H]) ,Trizol Reagent RNA $#HUAF &
( Ambion 23] ) ,M-MLV Reverse Transcriptase ¢cDNA 5 —4%
ﬁﬁiﬁtfﬂjﬁ( Invitrogen /NEID) ,%{B\%"W@%( T ),
loading buffer DNA marker ( Jb G e Bl AR M R A BR A
7)) ,CM1850 yK ] Fi HL . DM2500 ' {855 ( £ [ Leica 2
")) OGS R A B ( H AR Olympus N PG E =
PCR 1% ( Amplied Biosystem A F] ) ,
1.2 Ak
121 RERHLE  FHEN A LA/, 52 BB A
ARHREK , HIFE VKR V) o —Hi0% B (Anti—-RPE65, 1:500;
Anti— Rhodopsin, 1: 50; Anti — GFAP, 1:500; Anti - CNTF,
1:500), 4°C i #&; PBST ¥ % 3 K, P F (Alexa
Fluor ® 647 Fric i J'Ht /N B 1gG H&L, 1:500; & J} B Fx
PO EHIR TgG H&L, 1:100) , 8% 28 IR 9% & 2h; PBST ¥
U 3 K, DAPL & 4L PBS Pk, Prod e st Ml B A, 9%
FEREE T WL, TR EF o RPE6S”  Rhodopsin” |
GFAP 4t ( RIZT 575 % ) .GFP* 4i g ( BN &¢ a5 ) DL &
RPE65 ,Rhodopsin ,GFAP 4fiffl 5 GFP XL UL 4l ( K 8 (5, 2¢
J6) #oim, THE FUAE [ BMSCs 236K (%) = X% BHE 41 At
BRI ALEF GFP™ 4 i %< 100% ) ], IR AT 481150 # o
1.2.2 LA HEE PCR M FiMEM A5/, 57
RV BR 20 AR IR BR, 43 55 M 87 66 A0 X I, 3% Trizol Reagent
RNA $2 U5 85 108 B A5 B2 UL I R AE A v 53 RNA L 1
M-MLV Reverse Transcriptase ¢cDNA 2 — % & iR 7 & 00
BESEA L cDNA M Y EE TN 2 HvR B . LA B—actin
KW Z, 51 9 X W ¥ % F. CNTF. F5 -
GCTTTCGCAGAGCAATCAC-3", RS~ AGAGGCCACCATCT
CCAAT-3; B—actin: F5’~ATATCGCTGCGCTGGTCGTC -3,
R5’-AGGATGGCGTGAGGGAGAGC-3", ¥ 1 4144 .95C
5min, (95°C 15s,60°C 15s,72°C 15s) x45 MER, 43 Hriss
filHNZR . SR 275 Jr vk b A T 5 B AR U A2 40 M7, AAct =
(IR B AR e (- SEIR N S HE Y o fH) -
(R IRZH H B9FEHEL o (-4 BRI B4 ot fH) o
G 45 LH R R i 2H 20 b CNTF mRNA FOAE X ik i
Giit24 oMy . R SPSS19.0 G b A #4758 143
BT, BB A5 1 25 (x+s) R . GFP—BMSCs 434k 1L )
JEE 40 B AY BH A2 2R 4 A SR B Mann - Whitney £ 35, CNTF
mRNA X 235 5ok FH 58 e FEAL BT 3R R 7 22 508, W
Wi He 3 T 5 22855 5K A Tamhane 34556 LA P<0.05
ERAGITEE L,
2R
2.1 #MZ #FE A X GFP-BMSCs 7 41 I B 43 14 &9 52 1
RPE 404 S E Bk RPE6S SyiE 58 S gL 0, % I, 1F 5 4
RPE 40fEHESRLEL | S0 BHPE (20 € 58h) Yefo; 28Kk 4l
FRNE 25K5 77 241 RPE6S FH A Yo oy A 3 55 , 240 M HE 51 A
FR B DLHCTE RPE6S Kz GFP % BH A 4H i , 19 25 A% 41
Ji BAPE 2245 R (12.63£2.69) % . (14.32+£5.57) %, H9K
HNEF 2545 5 21 B XU o BH P 40 B B 26 ik 4 2 B
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PR ZH 22 S G2 L (P=0.857) , WA 1.2, BOL
40 45 5 PE BT IK Rhodopsin G238 92 Y6 4% 8 & B, 1E & 41
Rhodopsin T2 7ERESCYN AN BEge k| o BHME (40 65%
) B ; 2R K 2H RN B A RS 7 AN B ES  EKRL, 2
TR A 55 PH PR g, 34 0] T GFP FH: 0 AR, (H A A1 BEIX
KRBTSR (& 3) o BT 4t 4 S PE UK GFAP 4
PEDE YL o K B, 1E K 41 GFAP 78 2L I i 5 40 | Miiller

M 28R 41

20 160 58 30 400 IR0 S sl 45715 4 B ( retinal ganglion cells, RGCs)
PRI DRIk (LU0 ) 5 28 TR K L AANE 6 7 4
GFAP BHPEFRIE A IE H 3% 9%, 7] UL GFAP (GFP XUHLFH
PEANME , 2R K 2 A PP 2775 40 B JZ 0T L4 38 GFAP BHYE
Yety, #NEESAE T 4L GFAP ZEM AT 41IEIZE MR )Z &
3 T A OO JS 0 A A 2 2% MR B e €, PN A )2 5 A TR e
o, #NE SRS 40 XU 40 BH 2R 4 (30.50+8.10) % , W]
B T 2K 2H (15.65+3.89) % , Wi 2H 8] 2% S A e it
X (P<0.01), WLE 2 4,
2.2 MNEEEA TR CNTF RiX MR 0T
221 REXENXEMMAMES CNTF EARIEER 455
KB, IEHW 4L CNTF ZEM 2T 2 3k S fH v (4t
TN Yetrn, ZRIM/K AL I rh 3R 55 55 , A AE M 42797 40
M2 NAZEA R, #NE 25K 7 41 CNTF FE:
IR BIREEH AT, (H58 T2 K A TEph 2 A2 |
PR )2 1 AT D K 6 B 1 40 B, S0 A% )2 A 20 o BH M 48 i
(K5),
2.2.2 LB E £ PCR #& U #1 M AR &1 CNTF mRNA &%
1B5R  — 4 CNTF mRNA Rk EZ R A G722 X
(P<0.01) , ZEIB/KLAEAHMNE 2545 T AL CNTE mRNA
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GFP

Rhodopsin
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3 BETEMERAMMIZ Rhodopsin Fik{E 5 (x400) o

F1 AZ514d FHEAURMEE CNTF mRNA RixER xS

21 51 CNTF mRNA ik
IEH 40 1.00+0.000
MK 1.313+0.069
FME AR 7 20 3.643+0.521

F 67.810

P <0.01

ZRk 5 IEH A L3, 2 R A SEi¥E L (P=
0.047.,0.038) , #MEF 6K r LB AR IR K 4 W E I, 25
HEit#m L (P=0.044) , W#E 1,
3itit
AT 35 35 1) sh W) B NalO, 5 5 59 T 1 ARMD
RS R E AT E R AMA A L 3 2 s B vk, AR
/RPT C5TBL/6 /N FUETE SF NalO, 6h J5 , RPE 4 Jfd H 3L 3R
BE;24h J5, B AN ML AN 1T 2L IF BB B AR I 15 3d
Bf B AN I 8 T3k B i e 7d B OGR4I SE e PE T,
IR RSP 5 | S RPE 2 884453 , 4k it S 08O 40 i 45
H LUK g B B RE I S T M ARMD 9 &0 R A AH
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Lo PR, Ve AR R4 T S5

X ARMD (367, SR IR B A T 51—
TEFRBE IR T R | (H I R S B 7 28 DD Y
ERE LTk 7/ B e o7 1)1 OK = AT P o RPN S B By o S
AN AT PR K AR T e ARMD R9YR YT I 7T RE, 5
WA J2: TS AT I A5 R PR 5% A0 T RE IR T SR
2t A BT IS T — e R EAT AR AEAS D )
R, LU AL PR ) 55 ) R ke 5 4 5 P ] 2L, A 400 i A
AEAR Gy i B85 T i S 40 0 B o0 RS 0 I 240 6 452 , £
TRk 6 ] AR 40 B I D T I R B DG i, R R IA
N NGRS RRA Y, < H B8, EH
A KA RS TSR, W RE A LA R, X 5 T
MR BT AL Z Ab . PR, Sl b R R O, AT AT fE
i M5 H B BMSCs BB S AE J7, A A% f 4 40 I B A2 1
BRI

HIMEF R 5 2 R i Z ST BB ST T ARMD B9 2246
J7 77 A E S AN B O 6 5 MUACHE TR IT 42
R H ; BN, SR AN R B I 2 1 I 2 &
ML ARk, BT H AR TR 0L MRS P
o BTARAT TR TE A AN 1 2 K5 5 mT LA S 28 5 KAk AL
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B4 SREEAURZAMMEE GFAP Rk ER (x400),

JR A PR A e [5] 52 5 S BE7 B ( Royal College of Surgeons,
RCS) K BRR 190 155 200 e f 9 17, 42k 41 J ot 40 i 7 R
PO S 14 SR S 27 3R DR 4 W 55 A AN 2R Ok
NalO, 55 fT1: ARMD /Nt 37, I T AfE f
SMJE 1L BMSCs 7EAL IR 88120 I /5 () BMSCs J2 75
RE 2 S BLAT DI RE I AL 190 5200 i e 22 3k — 2B R, 3R
gy Sy SRR Ak 2L ) IS IS iR e
2 A R 28 T8 434K 5 M AT T A 2 BMSCs 7] #2890 4
Ak, B4 it Ehpf 2870 A0 Y o A R A i TR 20T
A SRR R g B AT R BMSCs #Y3E5H L 3)
SR I R AR A oA BORS T 2 HE BMSCs 34 5 L
KB G4 Rk 40 1 4 7% 038 ) ( granulocyte colony —
stimulating factor, G—CSF) 2k o ANAL LG 2k B R Kb
i A 7 AREMEHE BMSCs 731y RPE 4 1 F1ZOL 240 i
B2 X 43 S e ot 400 Jf B 265 Sl WY Sk ) AR AR, AR
PR B A e Sy A8 51 M2 ociE R 2 5 1 - ik
J3t B (4175 5 SR WA T [ B 5 240 ) R T oA B8 1)
R AN T T3 5 53 0 22 e A L TR - RN 2206 5T, 2 SR
P2 B RS , T RS 5 e SR e 8 45 0 T A

KA

M 2R O 41

FVEH, FL T fil A0 o0 B v R OE W LT AR BT AR O
TR 0 FEE A 475 B 301 e Joi 4 i oAy O 4P 20 2 9 52 i — 20
P, 2 B VPR B TG %2, GFAP SRk IG N, BE L pb 28
B 7% A F (neurotrophic factors, NTFs) FIHLE LT, & 5 #
ZARPE Y AR T A A B, TE AR S AR PR A S A
HPEFR  MSCs TE— € 45 111 T B BE 234 )i it 28 Ji5c 5 40 it A
Mot RM LB EME N IRe, 20 m i 00T %
*#‘rﬁz[ZS—ZG] R

HHTIAN MSCs 46 5 W 199 J5E AR P 458 0 1 L T — 7 T
T TN T B AL, I 15 IR 2 71 S A
W B 20, BT AR R AE s T A i T S — T ki
1k 55253 WA HI 77 A2 CNTF | Jili P vk b 28 75 37 A (brain -
derived neurotrophic factor, BDNF) R AT 4k 4 i A 1 IR
F (basic fibroblast growth factor, bFGF) 4¢ NTFs L) K 31
TOAH G 45 A A7 H0 00 0 B %) SO B8 v 3R 5K R,
PR R 546 42 5T CNTF AR Sy 10 19 JBEE A 47 v B 0T 52
W Z P EE IR T2 — , 52 F 5 240 R i 28 T S T
(L 207 A S A0 0 S e 228 T HL A ) S A R4
WF5E LB, CNTF BEHS N AMZ )2 IS B | i/ O 4 g 9 1
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CNTF
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B 5 HEREMNEZESHAMMER CNTF FRiXFR (x400),

$2 O AN i Y A7 T B T, R R R R AT
VIR R A 5L [ M SIS 5 A 3 (signal transducer
and activator of transcription 3, STAT3) ROBERR 1k , )87 B
ZHREXOGF 1 T PRI B L R, AR S
WLZE T AN 25K J5 % CNTF LE R W0 I R 5 i 52 ), 25 2R
AN 2565 )7 41 CNTF mRNA FIER 11 019 32 35 5 B 28 K
EHIHGIN SR AM B 454G O T AGEHE CNTF i9Ri5, J1 A
WFFE R L, AR i 28 2R 40, I 400 i A A2 458 30 T LA
JrUh CNTF, 25 FR K f 22 52 45 CNTF DA JIZ it 48 M v
T, OF A 45 5 X IR R AR AR S, T
CNTF mRNA FIE ik 5 5 T4 M s ik ppr s
GFAP AH—Z, NI BA TN+ ¥ #5085 77 — J7 T fie 4L )
JBEAS By CNTF R8I0, 5 S0 nT B8 i 0 2 23 P I T
AR CNTF {47 SZ L IIEL

L LA i ARSI AT R AN B R 7 e 1 it
BMSCs 711 ARMD /| B 28 AL 0 Ji5€ 3 £ S J5 ot 48
FFAEHERL M IS CNTF [R5 3% ] BE 240 B 2k 5 DR 4P L
PO A 1 A A3 ) A FHBIL A
SE K
1 Parmeggiani F, Romano MR, Costagliola C, et al. Mechanism of
inflammation in age - related macular degeneration. Mediators Inflamm
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205K, R, GO, AN SR X T AR R AR DG B B Bl
PREALE B K IR T 40 M 2 B s . b [ b B IR A 7R 2017527
(1).3-7
3SR, ANBE KT IEHE A BB RS T AN MG S T AR R R G B B
AEPERFE RS, P R BE 2017
4SR5, XSRS, A R AN R 00 JIRAS 433 ) v 2
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