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BE. 8 9 XKHEE A 03 (FOXO03) . 40 il /v & -2
(IL-2)7ETHR ( DE) £ &5 B 1 5z 20 B K JH W Hp i) 3 3k
FiE BT PERFSY . 58 2019-03/2021-03 YK 4 DE
H 106 1], e [A] B 85 A {4 4G 2 o X i 1) FH S B
WG 7 PCR(qRT-PCR) YA K 25 1% I iz 20 M S 35 W b
FOXO03 7K ; Bt I 35 W Ff ( ELISA ) B A AE A rhIL-27K
S5 4AT DE FRE IR YT RS B9 TH BB 24 A fR] ( BUT) TH
IR (S T o) ARG (CFS) IR R IR TG R
8K, s Pearson M0 A DE HE S5 F 7 40 i JH & P
FOXO03 Fl IL-2 7KF #9486 M DL K =35 5116 IR 48 br 19
R S5XTIEY4IM L, DE 4 58 3% 25 5 T iz 40 i K JH
FOXO03 7K 347 B 1 B A%, IL -2 7K SF 3 W s (3 P<
0.01), S5IAIFHIAH L, DE #9897 5 45 5 1 Jz 40 i %
THIH FOXO03 /K- 8 9, IL-2 7K SF-BH 8 T 18 (3 P<
0.01) , Pearson FHICYE/ AT 4l K s, 45 B Bz 40 i vH
W FOXO03 Fil IL-2 /K34 &2 25 5UFH ¢ (r=-0. 531,
-0.469, P<0.01) , DE & IEI7 )5 BUT.S T t F845%8
IRYTHT_LTE, CFS $8h5 NFE () P<0.01) , DE B 45 -
A FOX03 /K35 BUT.S Tt B2 IEAHS% (r=0. 431,
0.457,%) P<0.01) ,5 CFS 24 (r=-0.469,P<0.01) ,
IL-2 /K5 BUT S T t ¥R FAHIE (r=-0.416,-0. 447,
¥1P<0.01),5 CFS EIEM XK (r=0.424,P<0.01) ;I HHK
FOX03 5 BUT.S I t £ IEAHE (r=0.421,0.443,3) P<
0.01),%5 CFS 2 iAHXK (r=-0.474,P<0.01),IL-2 5
BUT.S I t £HAAH¥ (r=-0.408.-0.429,3 P<0.01),5
CFS 2 IFAHE(r=0.419,P<0.01),
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Abstract

e AIM: To explore the expression and significance of
forkhead box class O3 (FOX03) and interleukin-2 (IL-2)
in conjunctival epithelial cells and tears of patients with
dry eye (DE).

e METHODS:. A perspective study. A total of 106 DE
patients who accepted from March 2019 to March 2021
were prospectively gathered, and 85 healthy subjects in
the same period were selected as the control group. The
level of FOXO3 in the conjunctival epithelial cells and tear
fluid was measured by real-time fluorescent quantitative
PCR (qRT-PCR) method; The level of IL-2 in the sample
was measured by enzyme - linked immunosorbent
(ELISA) method; The changes in clinical indicators of the
ocular surface such as break-up time (BUT), Schirmer |
test (S | t), cornea fluorescein staining (CFS) in DE
patients before and after treatment were analyzed; The
correlation between the levels of FOXO3 and IL-2 in the
conjunctival epithelial cells and tears of DE patients and
the relationship between the two and clinical indicators
were analyzed by Pearson correlation analysis.

¢ RESULTS :Compared with the control group, the level of
FOXO3 in conjunctival epithelial cells and tear fluid in the
DE group was obviously reduced, and the level of IL-2
was obviously increased (all P<0.01). Compared with
before treatment, the level of FOXO3 in conjunctival
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epithelial cells and tear fluid of DE patients was obviously
up-regulated, and the level of IL-2 was obviously down-
regulated (all P< 0.05). Pearson correlation analysis
showed that the levels of FOXO3 and IL-2 in conjunctival
epithelial cells and tear fluid were obviously inversely
correlated (r=-0.531, -0.469, all P<0.01). After treatment,
BUT and S | t indexes of DE patients increased compared
with before treatment, while CFS decreased (all P<0.01).
The level of FOXO03 in conjunctival epithelial cells of DE
patients was obviously directly correlated with BUT and
S| t(r=0.431, 0.457, all P<0.01), and it was obviously
inversely correlated with CFS (r=-0.469, P<0.01), and
the level of IL-2 was obviously inversely correlated with
BUT and S| t (r=-0.416, -0.447, all P<0.01), and it was
obviously directly correlated with CFS (r=0.424, P<0.01);
tear FOXO3 was positively correlated with BUT and S | t
(r=0.421, 0.443, all P<0.01), and it was negatively
correlated with CFS (r=-0.474, P<0.01), and IL-2 was
negatively correlated with BUT and S | t ( r = -0.408,
-0.429, all P<0.01), and it was positively correlated with
CFS (r=0.419, P<0.01).

e CONCLUSION: the level of FOXO3 in conjunctival
epithelial cells and tears of DE patients is decreased, and
the level of IL-2 is increased. The two of which are closely
related to the ocular surface indicators of patients. They
are expected to become laboratory auxiliary indicators for
clinical monitoring and prognostic evaluation of DE.
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AR R R TR R R AR R AR
K, DE ) & ALl 28 5 R HR R B i s 00, 5 B Rk =
HRZIabREY), NIk, 5485 DE &4 KA U1 %
ENER7E LAy e D=9 8

3k HE & 03 (forkhead box class 03, FOX03) J&
FOXO ZEJ5H 4 KW F G R 22—, HoAr 340 M o v, 78
ZFhESE A A AR IR 0 H A S SR A
e R T A e YA L B A = 11 OB
#-2(interleukin-2,1L-2) j& —F Z M WM R EH T, S
SRR 22 B AL BN o IR IL-2 AR HE AR E Kk
JRN IL-2 7R Fh R E B T kA B ) A IR
T B A SIS R L, N B R IR

IL-2 KR E T AR5 R0, HLAA Y Sk 7 R
WS 9T I N R IR, — 3 Rk 9 Hh LA P IR A
™, Bk, AR E ST FOXO03 IL-2 7F DE & 45
JIES |- Rz 20 b B TH R i 2k ) S, B AR N B DE (R &
St $E S KA
1 3 &FAE
1.1 3% AiisEtEmFsT, #H 2019-03/2021-03 & B U
IR 1% DE 34 106 6, GIAFRHE. (1) DE BEFF G THRE
BWIbRES 5 (2) BE Y A ES B AER B (3) KEIE
AR AR, HEBRARIE . (1) &I AR ; (2) IR
WREEZ I F AR (3) ARG PN, AR B L BIR T &
PR IR 85 A it FRE A 35 S X B4, g9 ABRIE. (1) T8
R EE0 5 (2) BEAE TR AT AR L sl ORI F o5 (3) A
IMAIEFE . HEBRARIE (1) 3T 1mo WA IRRHRHAZ S, (2)
HIFHEREERERE; Q)R E ., AMIRYEZIA
HMRRIREBNERE, HAARBECHZ 5 24,
1.2 Ak
121 HFEARRE 78 DE BEWGITHIG 7 R EHA  TE
X B2 T R A B R SEAEAS A B SR AR AT 45 RRED 12 4
JLE T S TE 32 G 3 WUIR 235 eS8 PN T A 0.4% 1) £ 2 B A1
PR AR VR SRR I, SR I TE 25 B €21 15 min J5 WSCHE 45 I
R A B S B SR BT UE RS Ay 2 M B T EREE I L, U
FEARAF T RPMI1640 40 8% 328 b, MU R b 3R A5 4 e S
TR HE R, IR T -20C &, HRE T
AN R, 15 T 52 K3 BUHR P B R A 2 7% 0.9% 1 A4
BRERIK ROk b FAEIH W S R B K e IR A, R &
AR (MR 0.3 ~0.5mm) WA SZ 465 T IG5 1 sl AM it
AL FTEE 100 WL, F—20°C PRAF &I
122 RFIE51XEE  Trizol &5 ( FE 5 £ DUINA= BB A TR
AT]) , RNA 330 5 50 & ( R R A R A
7)) ,2XSYBR Green PCR Master Mix ik5 & [ 5 2 (JLE)
ARG R AT ], 518 (Rl E 3R B RHCA RA
A]) ,PCR ¥ 144X ( BIO-RAD) ,
1.2.3 FOXO3 7K F#&ill DE A FEAR A Trizol it
FL AT S RNA 420 AR 4 RNA 336 7 S35 60K RNA
FR i cDNA | ## 2XSYBR Green PCR Master Mix j&.7]
UL R 1T SR 2¢O 2 PCR (real —time fluorescent
quantitative PCR, qRT-PCR ) il %, qRT-PCR %514-:95°C %)
A7 30s,95°C 30s.,60°C 30s I 72°C 30s, HEAT 40 E
¥, LA GAPDH AWNZ 51T WLFR 1, AHXS ik G H#%
[ S I AR
1.2.4 1L-2 7K FAT  TL—2 7K AR 0 SR F il 156 G 2 i B
(enzyme—linked immunosorbent assay, ELISA ) 3%, j"#% $% I8
AIL-2 ELISA U & E B 4T i & g ik
BUAEMRHARA A,
1.2.5 G FRIEFRAE M TH B 8% 24 i) 18] ( break —up time,
BUT) 2R ANE I SRR TR E TR H
WAL G R B I I OS2 B 0 A 10 SR B B S TH B L 2
— U IR RS B ] N T 10s BESA PR B 3 IRk 4h
AOSEI94E  JH W 4 Wi 56 ( Schirmer [ test,S 1 t) ik
FHITF S, T G SSIEREhoh 1/3 2 A JE4E, TR Smin J&
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#&1 qRT-PCR5|#1F 5l

R Em5Y5-3 RG89 5-3
FOX03 GGAAGGGAGGAGGAGGAATG CTCGGCTCCTTCCCTTCAG
GAPDH GGAGCGAGATCCCTCCAAAAT GGCTGTTGTCATACTTCTCATGG

ICSIEAUE I B9 K /N T 10mm/Smin Ry B, £ I 5¢
YFE Y4, ( cornea fluorescein staining, CFS) .0 2% B[ & 4 {1,
1 2% B EL HOIR SR e (52 9 B L 28 AR R e ;3 S R
ARGt B R 2~3 %,
1.2.6 {897 At Fif DE BE 417 42 AT 10 AL i IR i A
R OIRBEHIRERTT 00 1%/ B8R 5 38 2wk,
Bt 43 W7 . R SPSS 22.0 ¢, 1505 k) L) 36
7N R XK T 5 TR TR AR e 22 (x£s) B AR
7, PR IE) Fe A AT I S7 FE AR ¢ K 56: VAT T e H 3R A IS
XFREAR ¢ K356 5 2R F Pearson AHIGAHT 1977 550 DE &3
ZENR R A JH T P FOXO03 il IL-2 7K B9 AH & DA B
FOXO03 IL-2 HIEIRFEIRAI LR, P<0.05 B 2ERA ST+
2R
21 MAZKE—MERIR A BREYEREE, T
KB, DE 41 106 6+ 55 36 1, Zc 70 6], 4% 40 ~ 61
(¥ 52.36+4.84) %, XFHRZH 85 fvh 31 i, £ 54 ],
AEWY 40~ 60 (1 51.61+4.79) % | 1 40 2 328 2 M 91 L 431
AR R 22 R TES T2 L (P>0.05) , B AT Hedk
22 WAZIRNELE LKA EERKRS FOXO3 A IL-2
KELLE  SRRAIAH LG, DE 2H 58 & 451 | iz 40 i K 30
Wb FOXO03 /KP4 W1 @ REAG, IL-2 ZK-F- 34 B 8 ey, 22
SHEGIEE X (P<0.05) , L& 2,
2.3 DE &FArmE4RE LR MK B 5 FOXO3 1
IL-2 K FEbB  HIBIraiHi L, DE & IRYT G 45 b
Y S HW H FOXO3 7K B 8 3R, IL-2 /KF B R
W, 22 A G EE L (P<0.01) , WL 3,
2.4 Z5FE R B FNIE &k B FOXO3 #1 IL-2 7K FE#18
XM Pearson A rab B BN, 4508 2 A0 THIR
H FOXO03 Fl 1L-2 /K32 B 3 A 58 (r=-0.531, P<
0.01;r=-0.469,P<0.01) K 1.2,
25 DE E&iBITAERKRIBIRE/LX DE BHIBITE
BUT .S I t $8Fr#IAI7 AT ETF, CFS $6 b5 TR, 22 R H 5
P2 L (P<0.01) , L3 4,
2.6 DE & & F AR FOXO3 #1 IL-2 K E 5IG K15
FREIXZ DE BEZE 40 FOX03 5 BUT .S |t
EAHY, 5 CFS BHMAHE IL-2 5 BUT.S Tt 2HAH%, 5
CFS B IEM (1 P<0.01) , WK 5,
2.7 DE B£&;38i% FOXO3 #l IL-2 kL 5 KIEHFRAX &
DE B #HM FOX03 5 BUT .S | t £IEME, 5 CFS &
A5G, 1L-2 5 BUT S [ t 2K, 5 CFS 21EM (3
P<0.01), L% 6,
3itit
Bl AT A TG FRBE AR 7 = AR B s
R $E R DE 1) & A R AW T HHAG LopE e 8
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N BFFTRW, DE B9 & AL i 22 i R 2 3 ) o A
), AR A AR B RAE T RE AT AR A TS o
SEAL RO R AE N DE & iy FE A

FOX03 /& FOXO K EH iy — 0, v fEdl e iz v 5
DNA 254, AMITIAH FOXO03 J&—Fp K HF 5N | 776 T HL
REZ R B R FOXO03 20 i 5 3] 40 g 4% , 38 5 3
F2s A O 3ok PR 38 7 & 450 S Ak L S8 V8T A e A A o
PERT Chen %61 RFF 58 32 W, 08 00 55 e ik oL 2 163 1t
T FOXO03 K4 % IR 20 8 38 AR, HLiZ 9 2 e il
BERE RN, LS W R0, 5B A
PR N B A LG R RS Tk T P R AR S T 4 R
AMPK #RAF RS 5% K 7 FOXO3 7K SF-32 240 ), [ s 41 i
B4 1A 35 1 B 2 T R X T R R M R A P e A 0 TE L
il AR gE R WA AL S DE M & A% V1A G, Liu
DS R B BRI DE /)N B I 480 Ak 107 38 B I 3 o
HABE FOXO03 /K4 %f B8 41 25 B AR, AR 9T 45 R &
L, DE 41 E 45 T Rz 40 S I H T FOXO03 7K 35046 IR
HENFEIE, F RS DE &% 5 F 4k N i 1 5 A
X 20697, DE 35 FOX03 /K38 & i, H BUT,
S T &b AT T S BTt CFS 8 AR 2 F %, 5 Chen
AU Lin BV WESE AL, $E8 FOX03 25 T DE M &
A IRIT IR R IR R REAS B T —E MWK E . DE &
FOEE A0 JHIK FOXO03 /KE5 BUT .S Tt ¥4 3%
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*2 MAZKELEELRAMREERS FOXO3 1 IL-2 /KFELbE xXxS
" 25 K 4 i THTK
2151 1%k g
FOX03/GAPDH IL-2(pg/mL) FOX03/GAPDH IL-2(pg/mL)
DE 41 106 0.57+0.08 48.73+7.79 0.62+0.09 36.16+5.66
X R 2R 85 1.03+0.18 29.64+4.86 1.02+0.17 22.43+4.22
t 23.578 19.719 20.861 18.597
P <0.01 <0.01 <0.01 <0.01
0 R AR ARG
#* 3 DE BEHEBITFAMEEELEMAMKEBRFS FOXO3 #1 IL-2 7Kk F b3 xxs
; ZEIE T Bz 41 TH
2151 1% a
FOX03/GAPDH IL-2( pg/mL) FOX03/GAPDH IL-2( pg/mL)
TRITHT 106 0.57£0.08 48.73+7.79 0.62+0.09 36.16+5.66
BRI )R 106 0.79+0.11 34.37+5.35 0.84=0.12 29.77+4.89
t 15.294 18.895 16.261 9.312
P <0.01 <0.01 <0.01 <0.01
%4 DE BEAFaERKIERTN x+s L2 KFPEHANERE B ET S, A5 ,DE 45
QE%U @Ji& BUT( S) S I t(mm/Smin) CFS( Z&) zﬁﬂ%tﬂiélﬂﬂ@&?ﬁ%ﬁ* IL-2 7J<¥%i<iﬁl] ,DE /%%Ylél\ﬁ
BT 106 5.43x1.17  6.37+1.24  2.74+0.62 JE AR L B A SRR P TL=2 DK P B8A 7 AT . A,
WIFE 106 9.82+2.03  10.49£2.18  1.67+0.48 5 Pinto—Fraga %" Kwon % 2 HF5 250, 2R 1IL-258 5
' 20.377 18.000 15.565 DE &%, H HOK PR 6E 5 B B R 1H S 2 2 o2,
P <0.01 <0.01 <0.01 DE HBA 450 F 2 4 JHW IL-2 5 BUT. .S [ 1 & B 3

%*5 DE BEHELE LFMA FOXO3 # IL-2 /K FE 55 KigHR
X &

FOX03 IL-2
EI=Z7
it r P r P
BUT 0.431 <0.01 -0.416 <0.01
STt 0.457 <0.01 -0.447 <0.01
CFS -0.469 <0.01 0.424 <0.01
#< 6 DE 2&EHi% FOXO3 1 IL-2 kK FE5IEKIEIRMXER
FOX03 IL.-2
eI
EI*,T r P r P
BUT 0.421 <0.01 -0.408 <0.01
STt 0.443 <0.01 -0.429 <0.01
CFS -0.474 <0.01 0.419 <0.01

IEASG, 5 CFS 2 1 & 7 AH ¢, #2758 FOXO03 7] i Bt DE
BRI A R, 0T B DE I PR A I A9 A= 9 b

IL-2 S 113 AR IR ok R4 e 2 1, a1k
P F R — 7, 58 T 240 R S 40 = A 5
5 22 A BRI BEOE AR Pinto—Fraga %7V ST K
I DE BEESZIAIT A 22d J5 IL-2 MR IE B3 T, 3
FHIL-22 A& A7 DE MW EWARE Y, Chen
22 9T DE BEALN R B, 76 DE 2 1L-2 1Y
IKEA BB, W76 RAE M5, IL-2 7K T B 3 3k 28 K
-, Kwon 25 VS S BB PR s P B BE /K i f8 25 B K o

TS, 5 CFS £ B3 1B, #2718 IL-2 78 DE iy & 41
R R AR VR R A AR DE i R W K7 85004l 9
AMSHZTE R, Pearson 00T 45 R W~ , gh R
A JHWE T FOXO03 Fl IL-2 7K F 34 5 B A G, #oR
HALHI AT RE N #E HLK FOXO03 7K [, o 8 AL 1 i1
FHREL, A & A TS & RAE R IR, 1L-27K
VB F, R DE R K RE

25 bk DE B 458 F A2 40 M iH W FOXO03 /K
SRR IL-2 AP, —F 5 R IR RIS A R B U Y
& , AT HWr DE 915 19 & ARG, AT B A DE I PR W )
RSy VAl 1 52 0% % B B8 AR, DE 19 & AL A2
FOXO03 ,IL-2 7£ DE A fpq it 2 v iy HARHIL I 1 75 76 4 5 1Y
WGt — 28R, Wi 8 DE iR R Bt vl S 19 = %
Wt
S0k
1 WK, SKLLT;, AB2E. Nef2/HO-1/NQO1 75 HRAE 5 2 45 5t b i
A A B TH W A 3R R S SRR AR IR BE A4 2021539(4) 1 798-801
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3EIRGE, Eik, ST, 4 FOXO03 AHXCAE SR 2 5 4 i 1wy
WEFTHE . BE2E25k 2019;25(7) 1 1249- 1254
4 FFRER, SR, I S A g ot ) Z2E b B 40 P ot L i
IL-2 IL-6 PGE2 /K352 M. R BE2% 2021;32(21) ;2766-2768
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