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. cells derived exosomes on dry eye mice
i LI Juan,ZHOU Ying,TAN Gang,WANG Tian,XIAN Pan-
$ Pan LONG Qian-Fa

. [Abstraet] Objective To investigate the therapeutic effects of
+ human umbilical cord mesenchymal stem cells derived exosomes
‘ * (MSC-Ex0) on a mouse model of dry eye. Methods Thirty-two

healthy adult male BALB/c mice (64 eyes) aged 6 —8 weeks were se-

¢ lected in this study and divided into four groups randomly ( group A,
; B,C and D) ,with each group consisting of 8 mice. The dry eye model
was induced by eye drop of 2 g - L' benzalkonium chloridefor 14
+ consecutive days in group A, group B and group C. Group D served as
. the normal controls without any treatment. The A group was given 25
+ g - L' MSC-Exo eye drops, while the group B was given PBS eye
’ drops and the group C were not received any treatment as the nega-
’ tive control. The Schirmer I test( SIT) ,tear break-up time ( BUT) and
¢ corneal fluorescein staining (FL) were evaluated before and after eye
drops on day 1,day 4 and day 7. The cornea samples of all mice were
collected for histological investigation of corneal epithelium using he-
matoxylin and eosin staining, and ultrastructure of corneal epithelial
cells was further examined by transmission electron microscopy
(TEM). Results There were no statistical changes in SIT,BUT be-
+ fore therapy and 1 day after treatment among group A, group B and
¢ group C,and no statistical changes in FL between group A and group
B at both time points. Moreover there were significant differences in
SIT,BUT between group A,B,C and group D (all P <0.05). Signifi-
cantly more tear volume and longer BUT were shown on day 4 and
day 7 after treatment in group A than group B and group C(all P <
0.05).0On day 4 and day 7 after treatment, SIT and BUT were signifi-
+ cantly increased in group A (both P<0.05) ,and FL score was lower

ceo0o

*
*

*

ceo

.

¢ than before treatment (P <0.05). There were no significant differ-
* ences in SIT,BUT, FL before and after treatment in group B (all P >
0.05). No treatment was performed after modeling in group C,and no
. treatment was performed in group D. There were no significant chan-
ges in parameters of the two groups (all P >0.05). TEM showed that

+ the number of microvilli of corneal epithelium was large in group A,

ceoo

+ and they arranged neatly and had finger-like protrusions ; the microvilli
in group B decreased, shortened and arranged disorderly; they were
’ significantly reduced, shedding, and missing, and their arrangement
* was disordered in group C,while the microvilli in group D were fin-
ger-like ,neatly arranged and numerous. Group C was very different
> from group A and group D. Comelusion The exosomes derived
. . from mesenchymal stem cells exhibit signicantly therapeutic effects
. on dry eye mice model, which suggest that MSC-Exo administration is
a promising method for the treatment of dry eye.
+ [Key words] exosomes;dry eye;tear film function
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ABCASDUEFHARARITFENL(HHP<0.05), %HFEH4R.F7T XK, AASITH B4 .C A% 25w, A 41 BUT 4 B
W CHPRER, ZFAAKTFEL(HAP<0.05), BFEH4 R %TR,AASITRB4,C 4% 3, A 4 BUT & B
M CaAMRREK, ZFAFATFENL(HA P<0.05), BHEH4 RA% T R, A ASIT.BUT B8 &7FHNHA R Mm(IH A
P <0.05) ,FL #F 54538 57 s %A% (P <0.05) ;/ B 28SIT.BUT 538 /3 2 53 R %t F &L (34 P>0.05) ,FL 2 % £ 4% it
FEL(P>0.05);C AEHE RATE T ;D WARITHEATLZE, AL RAANIEFY RALA R TR A P>0.05), BAEILKT
M ABRABERMALEFRRER, MAEKT S HAEFBAAR ERMEER Y T4 H7F4;C A4 B L RME
ETRARIRY BLE A AN FID AR ERMALENSERRER HIEF KEFS;CA5 AUFDAARKE

Fro B MSC-Exo i# MR xR T RA B L0936 7 AF R, A 2 A e R T IR 69 76 97 W R AT %

[XBIA]  shasth; TR EB 4
(FES%S] R772.2

AP UILA (exosome ) Szt 241 Jifd i A1 B 70 1 —Ff , AR
30 ~ 150 nm, Hy 4 il N 2 B 1A 5 BT IR Rl 5 5 ML
ORI, 451 K 3 1 L IR 28 AN A% TR 1 microRNA
(miRNA) 21 T AF S HAE MR IT 259 8 B ik |
HEPERRIC I % 45 2 2 E o A DRSS, 6] 78 i
T4 i A1 25 445 ( mesenchymal stem cells derived exo-
somes , MSC-Exo) 2 5 Hi it 2 id M AERK S
TR A A AU s 5
S B AR O AR L BT I IR 2 , MSC-Exo %R Jig
YR QA U A D 1 TR 28 Ik 2% TR 5, 29 L RIS
St P 7 R R A I A 9 s A B BRARIR T IR
R, 17 ELIE X A1 REA M S 8 A I i R
ENL, HFT IS MSC-Exo 1647 T IR I AHSC AT, [A]
2% e IR & A i dee e d R R R IR R 4 It
D MSC-Exo X /N iR T AR B A — & BRI PR
AR PR LU % 2 IR A /D BR T IR SR,
Jataz MSC-Exo i PBS AbPR 38 i+ TH AR B8 X RS2 )
HA TR N BT IR B AIEI T RCR

1 #R5EFEE

1.1 %

1.1.1 SCIezhiy  eHE 32 H M BALB/c /)N
BL,6 ~8 Jlie AT 18 ~22 g, Il T 74 42 383l K
PR 2 RSB Bl TP s, Sk TG R s S AR 9 S 55 31 )
(SPF Z¢5i#y) o i BT I8 Ao A FIR G B A A R
H RIS TC 0 o W 24 HUNEUE TARMERREE : &
JE(25£1) °C, B (60 +10)% , 2% 1) 12 h H#%
JEIHA(8 100 ~20 : 00), Frfa B/ R L T M [F Y
IR . ASHE5E T 0 S i A FR A5 1k 150 3870
(BRREILE T, LR S SIREH & e
XTSI IR B AL BE AT 1, (R B 3R A5 T P 42
SR AE RS (BRPU AR ) h e R By 2t
1.1.2 ABFE1m MSC-Exo jHERERIGI &  MSC-
Exo % MR W& 9 il 2 (b B & W & Fl B ig 5
201811538991.3) : MSC-Exo £33 1 M7, —80 C{i

Y. 25 g - LTUAhA, e H A2 B
SRHECRE, T MR8 C B, fe 200 2 G TR J7 (84 1Y

50
1.2 Ak
1.2.1 SARAE 32 H(64 R) @Y BALB/

¢ /NEL BERLE A A B .C.D PUZH, R4 8 H (16 [iY) .
R D ALIE R X IRE) 8 AN TAb3Ah, Higk 24 HILA
2 g LTUORHLABRIROBUIR AR 2 Wk, 182 2 A dar
R IR R R R T RRTAYT A 41k
FH MSC-Exo Ji IR IR, 7K 3 K, i%E2E 7 d;B 4
PBS Z2 oIk , 5K 3 Ik, 2L 7 d; C 21 Ky YRR
HRZH SRS AN TIRIT o 3 ATEIR YT AT AATT 5 46
147 TGS 57N BRUTH ) A SCH8 b , £ 45 - 1H
WAy W S 85 ( Schirmer [ test, SIT) | 1H 5 i 2L i []
(tear break-up time, BUT) . ff IR %¢ Y Z 4L {4 ( corneal
fluorescein staining, FL) #F43, FAH by B[] 2 e 48 H
FALERELLZY AT ARG - 20 Y (6 5B 5 i 1 S e
RS FA R K AU A AR A .

1.2.2 SITHM LML, — o 'E T/ AR
St AN 173 b, 1T 60 s bR R RN S B 21
MRERLT A R K TR i AT
YR AT I I 3 4 ) 22 6, I el [ — A7 A ) B s
[T N 0 ey £ T @ N

1.2.3 BUT & {1 ul 10 g - L7 3806540
TR A S5/ S B v, (LR B, 7E 2B T
B WG T WS SR A R £ D B 1
S IR AT VR A I R A R i A
I E (] — AR A ) 0 B[] b e BRI B 1 3 M
T AR

1.2.4 FEEFLES A1 ul 10 g - L7 9RER
T MR T A S5 /N R ES R v, (i HC R B, 7E BT
S WL A 4 /N BRUA E b R sl A 1 7 0 B S
Flo PPr22% S0k 1L DR A IR 23 4 DRI, 5
— RO -3 73, BANRRIEIRUER: (1)0 43 T
et ()1 RS <5 a5 (3)2 40 g



IRBFH R 2019410 #5394 #5104
Rec Adv Ophthalmol ~ Vol. 39 No. 10 October 2019

http .//www. ykxjz. com -+ 903 -

=5 D (4)3 e HERE =5 Rl A 2R
Pea a5ty , Sar ERRY 12 53

1.2.5 HE®& a7 | ARRESHLR YR
PR X ZE LN 2,40 g - L' Z RS )5, HA
I U AT AR AL et AT RS
Eisfi

1.2.6 ESTBETFREMENE SOk 11-12],
SIS B W) AR AR AR TR 88 2. 5% 13 — R i [
2h,10 g - L™"BRERIE E 1 ~2 h, ZEHSEE K, 4
T, 2 A R A AR IR UL AU Bt B e 8 )5 T i
F B T I,

1.3 Zit=Z A& fii 7 SPSS 20. 0 it 4 &
GraphPad Prism 7. 00 4b B SZ56G K04, 118 7ORk LY
B+ AR TR BRI X K50 BRALIBY T RS
S 2L ][] — B () i %) 35850 b Ao T o R 0 o 4 3
T 26500, 2 HBCR T 2253 I BRI LU A, K
K #E 0 =0.05,

2 #R

2.1 HBEMNRBTEIETREUISIRE RILK
BIFET A BRI Ja A S A VB LC =415 D 4]
SIT .BUT 25494 Giitr i X (¥ P <0.05) ik
JYRT A B.C =4 E 22 B NG it2a 0 L (¥ P>
0.05) . JITIEEH 1 K, A 4SIT ) BUT ¥R ULH 2
B R 22 S B G (¥ P >0.05)
BITIES 4 KRBT KA ASITR NN, BUT &
KOTATE 25 A gt 3 (39°8P <0.05) .
B ZHSIT BUT JCH e 242, 167 AT A 2 S ¥ 04 it
FREX(¥HP>0.05), CHBTEIR 2R TSR
B (H R P>0.05), 54 RHTRKAH
SIT# B 21 .C AWK, A 41 BUT % B 41 .C 411]
BIER, ZER A G EE L (¥ P<0.05), D
A E] R 225 B R G E (¥ P >0.05) .
2.2 AREFLIES A4NGIFESH T R, MREEAR
B RILE G (B 1A) 5B AR RS 7 K, fisn]
WA IREGE (] 1B) 5 C B MR FL PR Xk
W, SR IRE G (] 1C) 5D AL, &
W, REG(E1D) o
A B PIZLAIT RIS 1 KA FL 2EI

M, Z R TG L (1, =0.341,1, =0.512,
¥k P>0.05) , B EIEIT BT ANAYT 556 1 KA IR
FL PFor EU 88, 22 S 0 Ge 1438 L (1, =0.469,1, =
0.573, ¥ P>0.05), J&ITJ55 4 R BT KR,A 4
A FL YE BORTT T WA 5%, 2 R A St B X
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D4 16 5.68+0.65 5.56 £0.41  5.62+0.51 5.69 £0.53

5 BAL.CAME, A AIRYT RS 4 RiESITERMA G
X,*P<0.05

®2 FBAMNRIBTRIFGT E&RE S BUT LLig

(x%5)
" e YT I BUT/s
= BUT/s FRES EXES 57 K
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B#4l 16 3.60+0.89 3.80x0.44 4.00x0.70 3.800.44
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{5 B4L.C M, A A [ ifYT RS 4 Kk BUT 204 St
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®3 JBHEHNRIBTEAETE&RE R AE FL
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E: 5 B AL, A A ARTRS 4 KEMMK FLIF 2R A5 3R
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