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[ Abstract] Objective To investigate the preventive and therapeutic effects of compound wild
chrysanthemum eye pad on blue light-induced alteration of meibomian gland function in mice and its mechanism.
Methods Sixty-four 15-week-old male C57BL/6] mice were divided into two groups of 32 mice each according to
random numbers for the prevention test and the treatment test. The respective 32 mice in the prevention and treatment
experiments were randomly divided into normal group,blue light group,solvent group and eye pad group according to
random numbers, with eight mice in each group,respectively. In the prevention experiments, mice in each group were
exposed to blue light at a wavelength of 460 nm and a light intensity of 2 000 Ix for 6 hours per day for 15 consecutive
days to establish a mouse model of meibomian gland function changes except for the normal group. The solvent group
and the eye pad group were treated with the corresponding eye pad before and after the blue light exposure for 25
minutes daily for the 15 consecutive days. The blue light group was treated with blue light exposure only for 15 days,
and the mice were photographed at the edge of the meibomian gland on day 15 to observe the function of the
meibomian gland except for the normal group. In the treatment test, all groups of mice except the normal group were
induced the altered function of the mouse meibomian gland by the above method. The solvent and eye pad groups were
treated with corresponding eye pads for 25 minutes in the morning and afternoon of each day for 15 consecutive days
after blue light exposure. The blue light group was kept in a standard environment for 15 days and the changes in
meibomian gland function of mice were detected by meibomian gland photographs on day 15. Photography of the eyelid
margin in vitro,oil red O staining,and hematoxylin-eosin staining were performed to observe the histologic changes in the
meibomian glands of mice after the preventive and experimental treatment. The relative expression of interleukin-13
(IL-18) ,IL-6,tumor necrosis factor-a (TNF-a),and interferon-y (IFN-y) mRNA in mouse meibomian gland tissues
was detected by real-time fluorescence quantitative PCR. The expression of nuclear factor-kB ( NF-kB) and
phosphorylation of NF-kB ( p-NF-kB) proteins in mice meibomian gland tissues was detected by Western blot to
assess the degree of amelioration of blue light-induced inflammation in mouse meibomian glands by the compound wild
chrysanthemum eye pad. This study was conducted in accordance with the Statement of the Association for Research in
Vision and Ophthalmology on the Use of Animals in Ophthalmology and Vision Research,and was approved by the
Animal Ethics Committee of Xiamen University ( No. XMULAC20220258). Results Compared with the normal
group,a gradually increased number of blocked meibomian gland openings,and a gradually decreased remaining area
of lower meibomian gland,were observed in the mice after 15 days of blue light group,and all the differences were
statistically different (all at P<0.05). In the prevention test,the number of obstructed opening in the eye pad group
was 1.833+0. 753, which was significantly less than 3. 667 £ 1. 033 in the solvent group ( P<0.05). The relative
remaining area of the lower lid meibomian gland in the eye pad group was 0.718+0.091, which was significantly
greater than 0. 624+ 0. 130 in the solvent group ( P<0.05). Hematoxylin-eosin staining showed inflammatory cell
infiltration in mouse meibomian gland in the blue light and solvent groups. There was no inflammatory cell infiltration
in eye pad group,and the morphology of the acini was similar to that of the normal group. Oil red O staining showed
that there was no significant lipid deposition in the groups. The relative expressions of 1L-13,1L-6,TNF-a,and IFN-vy
mRNA were significantly lower,and the relative expressions of NF-kB and p-NF-kB proteins were significantly lower
in the eye pad group than in the solvent group, showing statistically significant differences (all at P<0.05). In the
treatment test,the number of obstructed openings in the eye pad group and solvent group was 4.333+1.211 and
4.833+1. 722, respectively, and the relative remaining area of the lower meibomian gland was 0.572+0. 151 and
0.588+0. 154, respectively, showing no statistically significant differences ( both at P>0.05). Hematoxylin-eosin
staining showed inflammatory cell infiltration in mouse meibomian glands in the blue light and solvent groups, with a
similar morphology of acini as in the normal group. There was no inflammatory cell infiltration in eye pad group. Oil
red O staining showed that there was no significant lipid deposition in the groups. The relative expressions of IL-18,
IL-6,and IFN-y mRNA were significantly lower and the relative expressions of NF-kB and p-NF-kB proteins were
significantly lower in the eye pad group than in the solvent group (all at P<0.05). Conclusions Compound wild
chrysanthemum eye pad may have preventive and therapeutic effects on blue light-induced changes in meibomian
gland function by reducing the inflammatory response of meibomian gland tissue through the inhibition of the NF-kB
signaling pathway.
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Figure 1 Comparison of morphological changes in mice eyelid margins and meibomian glands at different time points between normal group and
blue light group A .Slit lamp microscopy images On day 0,the mice meibomian gland opening was normal and the eyelid margin was smooth in the two
groups. On the 7th day,the eyelid margin was less smooth in the blue light group compared to normal group,but no significant obstruction of the opening was
seen. On the 15th day, the openings were blocked in the blue light group compared to the normal group, with a decrease in the smoothness of the eyelid margin
(arrows) . On the 30th day,obstruction of the opening was severer in the blue light group compared to the normal group,and the eyelid margins were irregular
(arrows)  B:Photographs of meibomian gland in vitro On day 0,the mice meibomian gland was intact and neatly arranged in the two groups. On the 7th
day,the mice meibomian gland in the blue light group was generally intact without significant loss compared to normal group. On the 15th day, the mice
meibomian gland in the blue light group was abnormal, showing partial absence of the lower meibomian gland (arrows) compared with normal group. On the
30th day,the mice meibomian gland damage was more obvious with whole absence of lower meibomian glands (arrows) in the blue light group than in the

normal group
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Table 1 Comparison of the number of obstructed mice meibomian gland openings

at different time points after blue light exposure between two groups (xzs,pcs)
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554 FL IS E] A IE B 4L 8, " P<0. 05
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®2 FAMNREXEESTERE SRR TIRAA R RERER (xxs)

Table 2 Comparison of the relative remaining area of lower mice meibomian

at different time points after blue light exposure between two groups (xs)

A T ) G AT T X 0 A% T AR

5 FEA

0d 7d 15d 30 d
IEH 4 8 0.971+0. 028 0.984x0. 039 0.914=0. 058 0.907=0. 043
wotd 8 0.995x0. 046 0.819x0. 058 0.620+0. 065"  0.407+0.079"

T F = 258.30,P<0. 0013 Fyypy = 57.47, P<0.001. 154 5 I ] A4 1E 3 41 Ho 42, “P<0. 05

(PR I 2507, LSD-t #:55)
Note: F, — =258.30, P<0.001; F

group 5 time

group , “P<0. 05 ( Two-way ANOVA ,LSD- test)

=57.47,P<0.001. Compared with respective normal
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2 WBIRWAP 15 d NERENRERBESIE R0 2B TR, W
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1S d i, GE 5 4/ B 206 1, TG G B
JUR I 100 BEL 2 5 i 06 R 50 4 /0 BRI B
JIR I 10 BEL 26 ] S, B 5 4 R B AR %
515 MR O 4 /0N B WGy 0 25 20 IE O, 1
LG AR R T VB ZE (1B 2) o 45 28 I Al A
T HBH ZE 80 SR LB, 22 = A e it
B X (F=20.12,P<0.05) , H: 4 iR I 24
e Al T 11 BHL 28 B > T AL, 22
A G T L (P<O. 05)(%%3)

BRI AR IR AR IR R, O R
15 d i, 1E 2/ B Tﬁﬂ?ﬂ%ﬁi H A 52
5 VG ZE R P T 2L I AR 52 A B AR A
PR3 G 5 IR DU AL Al e e A% 5 A B A
e, R FIWLBR (] 2) o #5411
BT M6z AR T e % i AR R P B, 22 S
Bl R L (F=31.24,P<0.05) , H+
R 0t 2L 5z A5 J T B A 0 30 4% T AR A K
THHL, 22 7 A G 8 L (P<0.05)
(£4),

Eté)ﬂF éJi

/N U AR MR T 1 LA 28, IS 28 0 T 5 W DI 2 i 59 £ )

DL A (R Sk ) MGz AN LU 5 IR Dt 21 £ D 5z Al R O 10 BHL 986 (3K ) CZLAE P g /N UG % o ke G BIR T 1 07 48 ) o 25 0 G2 AR A B T L, E
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Figure 2 Changes in mice meibomian gland tissue in different groups on day 15 in the prevention test

RS S

In slit lamp microscopy images, no significant

obstruction of the openings was observed and the eyelid margin was smooth in normal group. In blue light and solvent groups, creamy obstructed openings

(arrows) and irregular eyelid margins were seen. In eye pad group, few obstruction of the openings (arrows) were visible ( Within the red frames were

meibomian gland openings at the central mice eyelid margins). In photographs of meibomian gland in vitro, well-aligned and intact meibomian glands were

seen. In blue light and solvent groups, irregular meibomian gland and absence of lower meibomian glands (arrows) were observed in normal group. In eye pad

group , meibomian glands were intact and not missing
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®3 BHEHRSANRBRRGEF OREHSLLE (x25,19)
Table 3 Comparison of the number of blocked meibomian
gland openings among different groups in the

prevention test (xzxs,pcs)

4157 FEA I 0 J 11 L 2 5
EHA 6 0. 500£0. 837
oL 6 3.667=1. 633
wa 6 3.667+1.033

IR I 2. 6 1.833+0. 753"
FAA 20. 12

P{E <0.05

T SR AR, P<0. 05 (AR R J7 22 730 #r , LSD-1 K 58 )
Note ; Compared with solvent group,“P<0.05 ( One-way ANOVA, LSD-¢
test)

F4 FFHERRSAENREETRRHE R SKEREE (xxs)
Table 4 Comparison of the relative remaining area of lower
mice meibomian gland among different groups

in the prevention test (xzs)

4157 FEA M6 I T I K X 7 4% T R
ERA 7 1. 000+0. 076
bl 7 0.572+0. 061
Bl 7 0. 624£0. 130

HR b 241 7 0.718+0.091"
FE 31.24

P{E <0.05

T SR A L, P<0. 05 (AR K J7 22 70 #r , LSD-1 K55
Note ; Compared with solvent group,“P<0.05 ( One-way ANOVA, LSD-¢
test)

TANE- LY

AR N

B3 ?ﬁFﬁ*%AEF 15 d B} & 22/ R BE AR AR 40 21 FEE—T—%%EA. PIV N i AR S T U

2.3 TR LI A AL BRURG AR 4 4 P A e B
IRANGE - DHar e 25 S ORI H AL IG AR AR 1
SERE AR T T, 20 L HE 51 B8 IR ] TG 4 M A i 3R
T 5 W20 B A R I R HE 5 25 0L IR R TE S i, S
H%Mﬁ%%‘ﬂﬁt% [F1) 75 J5 240 i 3 8 388 o, MR ] 0 4%
P 200 i 922 3 5 9 R0 2L G R R R AT A AR ST WG AR
i A ) 70 5 400 o B 8 A P A R M Al IR 5 R O
2l g T RN N | N S IR S
2 M 32 U0 R R TS R AL A, R Ar a d. her O
e 25 R BRI A WG R AL AR U 2 G AR
BRI AR S8 W JE K &R DT, B B A OE H

(I&3),
2.4 RS A5 20N BRI A B 2 2k R M TR A
X ik i AR

TEH 4L W 6 4L ) AR AR LG 4 TL-18 L IL-6

TNF-o . IFN-y mRNA Mixf Rk & SR, 25584
Giil2k & X (F =50.56,26.97,66.81.23.71, ¥ P<
0.001) , H A HR NG 240 1L-1B . 1L-6 , TNF-a , IFN-y mRNA
FHXT 2R B RO A ME R A B REIK, 2R E %
HEE (¥ P<0.05) (£5),

2.5 PR S A A 2 0N BRI AR 20 21 NF-kB A
p-NF-kB 2 [ A0 4] 2 35 1 b4

Western blot £ Il 25 5 I 7, #5 56 2H 16 Al i 2 21

NF-«B#l p-NF-« B FH K 58 T 1E 5 41, IR 2 NF - B
MR

M A U MR AT 25 %%,ﬁﬂﬂ@ﬂﬁﬂ/—%&. Lﬁ{ﬁﬂiﬂ? Ji A4

[6] TG 20 2R 44 A R 58 A B R i 5 DG AL AR R S 3L AR ,Hiﬁilﬁluﬂﬂlﬁﬂmiﬁﬁzﬂxﬁéﬂiﬁ’@{x{lﬂ(su%) 3 T8 AR 2L AR AR 25 S AR TE B AR
Ji A ) 2L 2 A O A 2 P 440 ML E 0 AR Sk ) 5 MRS Dt 20 B A R At /K i) 2L 8038 A i 2, 9 P 240 L 952 0 2 32 g 1K ( X200, AR R =50 um) o 2L O Je )
UL EH A R G2 A ) 2EL I HR N 2L 5 AR R A R A P 4 T WA AR (X 100, BR R =50 um)

Figure 3 Histopathological manifestations of mice meibomian gland in different groups on day 15 in the prevention test By hematoxylin-eosin

staining , intact meibomian gland in morphology with tightly arranged cells and clear borders were observed in normal group, and no tissue hyperplasia or
inflammatory cell infiltration was seen between glands. In the blue light group, abnormally arranged meibomian glands with unclear borders, tissue hyperplasia
and inflammatory cell infiltration between glands (arrows). In the solvent group,basically normal gland with inter-gland tissue hyperplasia and inflammatory
cell infiltration (arrows) were seen. Reduced inter-gland tissue hyperplasia and inflammatory cell infiltration were seen in the eye pad group (X200, scale

bar=50 pm). By oil red O staining, no significant lipid deposition was seen in the meibomian glands and ducts in the four groups ( x100,scale bar=350 pm)
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x5
T3 R % B LB (vxs)

Table 5 Comparison of relative expressions of IL-13,IL-6, TNF-« and IFN-y mRNA

in mice meibomian gland tissue among different groups in the prevention test (xz=s)

TR R K AH/NMRERFEAL b IL-18 .IL-6 ' TNF-o IFN-y mRNA

IR Ut 21 1z A R T 11 L 26 5 W
ZTIEWH, ERWARIT¥E
(¥ P<0.05) (£ 7).

R B BIR AR IR R, HO

4151 FeA IL-18 IL-6 TNF-a IFN-y
BRG 15 d B, 1E % 4 /)N BRIG: AR AR

W 6 1.006=0. 050 1. 000+0. 136 1. 009+0. 064 1. 004+0. 094

;’ﬁﬂ * : : : T 24 g 5 s DR 2L I ) 4L A
[l 6 6.453+0.918" 3.681+0.921" 11.067+1. 631° 3.972+0. 852" )
: MR 5 2 Ik A ML 2 450, I R s 35
w4 6 6.101+0. 754 4.713+0. 806 10.613+1.232 3. 489+0. 840 I (S S BT I
R % 21 6 3.776+1. 044" 2.816+0. 567" 7.314x1. 481" 2.625+0. 985" ( )o L bz
F A4 50. 56 26.97 66. 81 23.71 XS ) A ol ARSI L, 22 R
P {H <0.001 <0.001 <0.001 <0.001 Giit B X (F =31.27, P <

VSRR AL AR, P<0. 05 ST OEAL AR, " P<0. 055 45 % 5 41 5 P<0. 05 (B [H 2 07 2% 43 4

LSD-¢ #50)  IL: A ML A 35 INE : IR R SE R 75 IEN : TR

Note : Compared with normal group,“P<0. 05; compared with blue light group, "P<0.05; compared with

solvent group, ‘P < 0.05 ( One-way ANOVA, LSD-¢ test)

IFN . interferon

I p-NF-«B K55 FH R4 (B 4) . 5% 40
A 700 AL HR s 4 06 ARk 41 81 rh NF-kB Al p-NF-
kB & ARG ik i DA R, E R A ST E R X
(F=37.85.,57.64,% P<0.001) , H: ff {R Jifi 41 NF-«B
I p-NF-kB 2 AR X ik U AR T R 4, 22 5+ 89
G AR X (¥ P<0.05) (% 6) .

NF-kB 65 000
p-NF-kB 65 000

4 TR AMINA AL R NF-«B #1 p-NF-kB EARER
KB W GH NF-kB Fl p-NF-xB & [ K B 3% T 1E 5 41, IR 41 NF-
kB Fl p-NF-kB K ES FHEMA 1 IEH 42 15064395

;4. R 0540 NF-«B: # [ T «B; p-NF-«B: i 2 1L #% H T «B;
B-actin: B-fAILzhE
Figure 4  Electrophoretogram of NF-kB and p-NF-kB protein

expression in mice meibomian gland tissue in different groups in the
prevention test Grayscale intensities of NF-kB and p-NF-«kB proteins
were stronger in the blue light group than in the normal group, weaker in
the eye pad group than in the solvent group 1:normal group;2: blue
light group;3:solvent group;4:eye pad group NF-kB: nuclear factor-

kB ; p-NF-kB : phosphorylation of nuclear factor-kB

2.6 07 SR A AL/ BRI HR IR AR G4 B LR
BEBLAT A B R, WO BRSY 15 d i GE
/I BRI ZO6 T JIG IG: ARIR T 11 BHL 26 5 WL AL A R 4
BRI 2H /] BSCRG: A U T 10 BEL 2 B S G 5 09 2 B Al ik
SR S) o A AL AR IR I H B 28 80 Bk T gL, 22

FAGITFE X (F=28.34,P<0.05) , K i 56 4 A

IL: interleukin; TNF; tumor necrosis factor;

0. 05) , v 4 5 41 R 0 20 065
JI I G R OGS ) 4 T AR B SN T OE
WA, ERHAERITFE L (Y
P<0.05) (#38),

R 6 MBI EH/NREIRIRALF NF-xB F0 p-NF-xB

EREMNRIEELE (x2s)
Table 6 Comparison of the relative expression of NF-xB
and p-NF-kB proteins in mice meibomian gland tissue

among different groups in the prevention test (xzs)

15 B A 4 NF-«B p-NF-kB

I 4 2 3 1.000+0. 348 1. 000£0. 202
W 3 2.361£0. 549" 1. 066+0. 850"
el E | 3 1.977+0. 146 1.150+0. 114
AR I 2 3 1. 631+0. 233" 0.933+0. 182°
F {4 37.85 57. 64
Pl <0.001 <0.001

M IE R AL HH, TP <0. 055 5 4L e, P <0055 5 I 41
B, OP<0.05(FLR R 7 22704, LSD-t K 45)  NF-xB:#% [H T «B;p-NF-
kB BRI IE T «B

Note : Compared with normal group,”P <0. 05; compared with blue light

group,”P < 0.05; compared with solvent group,°P < 0.05 ( One-way
ANOVA ,LSD-¢ test)

of nuclear factor-kB

NF-kB: nuclear factor-kB; p-NF-kB : phosphorylation

2.7 BT SIS BRSO 2 2 A R
TRANE — 2L G 0 25 R R IE R AL AR R 1A
SEHE AR IE T, 200 R HE B B IO ) T 4% M 4 R
T 5 TG L G AR R AR AR HE S 2L IR TE S e, e
ANV ) 78 5T 4 0 2ok 3 4 n, Bt AR ] s 3R 4% M A i R
T 5 3 70 4L G Al i AR T 285 6 A 5 3% G Al i ot A4 ] 72
JoT 2 3 R G AR R A AR 2 TR T 5 TR 2 B AR R
PR SE 3 AN, 21 2384 A5 R 98 1 41 = 10 4
FILH IS . el O Y g5 IR Bon I 4l i edl
TRV ZE R D0 2 R A B R A B S A8 P 1 T8 K B R
LB S S IE R (KE6) .
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L HR I 2

ZLBRAT A T A AR

BRI AR R AT IR

BS5 jArkm15dSANRIEERAR/TULE KRBT DA TR, 15 4/ RIS AR IIT 1R UL BT AR 28 5 WG 2R 7 500 25 R IR i
ZELAG AR T DL L AR S (T Sk ) BG5S BN (LA P g /0N BRORG: S o e B AR R TT 1 48 ) o 35 0% B AR AL 411 BT DL T R LB AR R HE 510 R 5 G AR
I 6 K 5 U DG 2R A 7 2B R O 2 AR RS A S HEI L T R AR MR R A e R ()

Figure 5 Changes in mice meibomian gland tissue in different groups on day 15 in the treatment test In slit lamp microscopy images, no significant
obstruction of the openings was observed in normal group. In blue light group, solvent group, and eye pad group, creamy obstructed openings (arrows) and
irregular eyelid margins were seen ( Within the red frames were meibomian gland openings at the central mice eyelid margins). In photographs of meibomian

gland in vitro,well-aligned and intact meibomian glands were seen in normal group. In the blue light group, solvent group, and eye pad group, irregular

meibomian gland and absence of lower meibomian glands (arrows) were observed

R7T BIFTREANRBRRT DEEH SR (x25,4)
Table 7 Comparison of the number of obstructed mice
meibomian gland openings among different groups

in the treatment test (xzxs,pcs)

2531 FEA & I M 1 L 2 i
ERA 6 1. 000+0. 894
ot 6 4.500+1. 643"
A 6 4.833+1.722

HR 0% 2. 6 4.333+1.211°
FE 28.34

P <0.05

1 5 IEW A H AR, " P<0. 05 (FL K K 7 220 47, LSD-1 K4 )
Note; Compared with normal group,®P <0.05 ( One-way ANOVA, LSD-¢
test)

RS AITETHREE/NRERR TIRAENNFRERLE (xzs)
Table 8 Comparison of the relative remaining area of lower
mice meibomian gland among different groups

in the treatment test (xxs)

2591 FEA Mz R A T Iz A X 8 % T AR
ERA 7 1. 000£0. 103
ot 7 0.542+0. 100"
A 7 0. 588+0. 154

IR 0% 2. 7 0.572+0. 151"

F {H 31.27

P{E <0.05

T 5 IE W 4 LA, P<0. 05 (B K 3y 2270 7, LSD-¢ 4 45 )
Note : Compared with normal group,®P <0.05 ( One-way ANOVA, LSD-¢
test)

2.8 AT ICIE A5 /0N BRI AR 2 2 g 1k DR A G
FiE A

SEI 7 PCR ORI 25 5 Won , IE % 4l LD
2 79 2L R s A R Al R 2 2 rp TL-18 (IL-6 [ TNF-a |
IFN-y mRNA FH%f %3k & SR L8R, 22 5 A G it 2
Y (F=45.04 35.68.39.94 30. 13, ¥ P<0.001) , 3
FrHR G 20 TL-18 \IL-6 £ IFN-y mRNA AH Xt 2 ik & 0 5.
MFHEICAMBERNA, ZFHARITFEX (Y
P<0.05) ; A4, TNF-oo mRNA A XF 2635 7t 5 ok 4l
FERA LR, ZF LRI E X (¥ P>0.05)
(£9),
2.9 BT IR A& A/ BUK BRIR 414U NF-«B I
p-NF-«B H H Rk & K

Western blot £ I 45 5 W7 , W 56 20 16 d g 2 21
NF-kB il p-NF-«B & [ K B 3 T 0F & 41, IG5 4
NF-«kB Fl p-NF-«B 2 K5 FHA4L(E 7). IEH
A5 R A R A AR G 4 I B R 4 4L P NF-«B Al
p-NF-kB 2 [ AH X 2% i i S L3, 22 R 389 g it 2
B Y (F=43.13,P<0.001;F=21.31,P=0.004) , Hrh
MR 20 NF-kB il p-NF-xB 25 [ A0 & 15 & 0 2 A%+
WOCHMBE RN, 25 WA G FE L (¥ P<0.05)
(£10),
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Figure 6 Histopathological manifestations of mice meibomian gland in different groups on day 15 in the treatment test By hematoxylin-eosin

staining, intact meibomian gland in morphology with tightly arranged cells and clear borders were observed in normal group, and no tissue hyperplasia or
inflammatory cell infiltration was seen between glands. In blue light and solvent groups, disordered meibomian glands (arrows) with unclear borders and
abnormal morphology, obvious tissue hyperplasia and inflammatory cell infiltration between glands. Meibomian glands with intact structure, regular
morphology , reduced inter-gland tissue hyperplasia and inflammatory cell infiltration than solvent group were seen in eye pad group ( X200, scale bar =
50 wm). By oil red O staining, regular morphology and structure without significant lipid deposition was seen in the meibomian glands and ducts in four

groups ( X100, scale bar=50 pum)

R BAFXREHNREERAL S IL-18.IL-6 TNF-a,

1 2 3 4
. Rk Y+
IFN ‘y.mRNA *EX'J.":EL_E l:l:i.i‘t (x%s) NF-«B — | 6500
Table 9 Comparison of relative expressions of IL-18,IL-6,
TNF-a and IFN-y mRNA in mice meibomian gland tissue =|
B-actin ' - 42000

B7 BIRESEHABRRAEL S NF-«B 1 p-NF-xB EERIZHE
KB Western blot £l 45 B 7% , #5640 NF-«B Fl p-NF-«B & 1 /&
BRI 6 6.995:0.770  6.684+0.705 13.153£2.673  7.154£0.992 BT IE# 4L, B 5 41 NF-xB F1 p-NF-xB 2 [ K BF 55 F i 7 41
LAEH A 2 0004 3 M4 ;4 RG240 NF-«B: % F «B;p-NF-
kB B R A% F kB B-actin: -l H A

Figure 7  Electrophoretogram of NF-kB and p-NF-kB protein

among different groups in the treatment test (xzs) p-NF-kB 65 000

4 BAE IL-1p IL-6 TNF-o IFN-y

E#H4 6 1.006+0. 164  0.999+0.129  1.004+0.120 0. 994+0. 133

Wok4 6 6.783+£1.232° 6.487+1.451" 11.749£2.255" 7.2920. 960"

s 6 4.010£1. 161" 4.923x1.131" 11.953+1.938 4. 887+1.996"

FAH 45.04 35.68 39.94 30.13

P <0.001 <0.001 <0.001 <0.001 expressions in mice meibomian gland tissue in different groups in the

W HIERA R, P<0.05; 5 641 H & ,"P<0.05; 5 7% 3% 41 treatment test Western blot analysis showed that grayscale intensities of
HA S P<0. 05 (PP 205 25 40 07, LSD- Ko 8 )  IL. [ 20 i 4 25 ; TNF . NF-kB and p-NF-«kB proteins were stronger in blue light group than in
JHR R BE I TN : T4 R normal group. Grayscale intensities of NF-kB and p-NF-kB proteins were

Note : Compared with normal group,®P <0.05; compared with blue light weaker in eye pad group than in solvent group 1:normal group;2: blue
group,”P < 0.05; compared with solvent group,‘P < 0.05 ( One-way
ANOVA, LSD-¢ test) IL: interleukin; TNF; tumor necrosis factor; IFN
interferon kB ; p-NF-kB : phosphorylation of nuclear factor-xB

light group; 3 :solvent group;4:eye pad group NF-kB: nuclear factor-
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F10 AFIRIANRERIALA S NF-kB 71 p-NF-xB
EoAMRIEELR (xs)

Table 10 Comparison of the relative expression of NF-kB
and p-NF-kB proteins in mice meibomian gland tissue

among different groups in the treatment test (x=s)

2153 FEA & NF-«B p-NF-kB
EwA 3 1. 000£0. 197 1. 000=0. 270
ot 3 1.093£0. 194" 1. 160£0. 066"
sl 3 0.983+0. 105 0.924+0. 064
Rt 201 3 0.805+0. 136" 0.777+0.291"
F{H 43.13 21.31

P <0. 001 0. 004

5 E 4L LR, P<0.05; 5 ik 4L L EE, " P <0. 055 5 ¥ I 41 Lk
B,°P<0. 05 (MR R J5 225047, LSD-t K3 %)  NF-kB:#% [H T kB;p-NF-
B BB L A% K T «B

Note ; Compared with normal group,”P < 0. 05; compared with blue light

gmup,hP < 0.05; compared with solvent group, P < 0.05 ( One-way
ANOVA,LSD-t test)

of nuclear factor-kB

NF-kB : nuclear factor-«B ; p-NF-kB : phosphorylation

3 itig
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