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Abstract

e AIM: To establish a dry eye mouse model of iron
overload by intraperitoneal injection of iron dextran and
preliminarily explore its possible mechanism.

« METHODS: A total of 40 male C57BL/6 mice (taking the
right eye as the experimental eye) were divided into 4
groups by random number table method: There were 10
mice in the control group, each time by intraperitoneal
injection of 0.2mL of normal saline; Low - dose group,
middle- dose group and high - dose iron group with 10
mice in each group were the model group. Each time,
0.2mL of iron dextran solution with concentrations of 12.5,
25, and 50 mg/mL was injected intraperitoneally. One
injection 3d for a total of 28d. We observed the ocular
surface inflammation index, corneal fluorescein staining,
tear break-up time (BUT) and Schimer | test (Slt) on the
7, 14 and 28d after injection and evaluated the degree of
dry eye and ocular surface inflammation. After 28d, the
mice were sacrificed for cornea, conjunctiva and lacrimal
glands tissue for HE staining, Prussian blue staining and
tissue iron detection, to evaluate the inflammatory
reaction and iron overload. The
inflammatory factors interleukin - 13 (IL - 1),
necrosis factor - a ( TNF - ) and matrix metallo
proteinase-9 (MMP-9) were detected by enzyme-linked
immunosorbent assay (ELISA).

¢ RESULTS: Compared with the control group, the mice
in the model group showed a series of dry eye

expression of
tumor
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symptoms, the inflammation index of ocular surface in
mice were increased, the score of corneal fluorescein
staining increased, the BUT shortened and the amount of
tear secretion decreased (all P< 0.05). The cornea,
conjunctiva and lacrimal gland tissues of the mice were
damaged to varying degrees, the iron deposition on the
eye surface of the model group was more serious than
that of the control group, and the iron content of the
tissue was significantly increased than the control group
(all P<0.01). The contents of inflammatory factors (IL-
1B, TNF-a, MMP-9) in the cornea, conjunctiva and
lacrimal gland tissue of the mice in the model group were
significantly higher than those of the control group (all
P<0.01). With the increase of injection time and
concentration of iron dextran, the degree of dry eye and
ocular surface inflammation in mice gradually increased.
¢ CONCLUSION: The mouse iron overload dry eye model
was successfully established by intraperitoneal injection of
iron dextran, the mechanism may be related to the ocular
surface inflammation aggravated by iron overload.
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Handa %" BIF9 26 W 4 aod 28 ml 42 1F 1L - 1B.TNF-a
LG RRAE T 1235, i EE 9 A S, T 9% i 2 1 B &% 1
oML, AR TR et 25 | e IR i 45 5 AL, T4
X RAEFEFR HEAT I , e BUAR AL 20 /)N BUHR 3¢ % 4 5 4k 0
I, RAEFE N R 2 42U E P T R 3k 5 B 4R
SEIEAHE X AR AR Bk 2R 5 Ak 1) HR 45 5 AL o T B R 0T
R N5 51 R IR 22 R E S, (R HA V) ) 15530 4 4 1
TFit—W5E

HEFLBREAREHREANEZE R 2 — IR KA,
FHR AR FEVH R LR AR 7 i B S T R, 5 TH R o3 1 A
BUT 2IEMX, HBFLEE AR TiadE N, & — ks
AR, A AV I R 2 U0 Ak, 10 o S i PR 43, A
NF-kB {558 1 , LUK IAE S, 4 ZEFREHR 2 21 20 1) 2 3%
PEAEE R Y R, FATT I, AR ki 4k T e i
NF-kB {55518 % 0 8 AR AR 28 R4 S0

ZE L FRATT R A 5T 3 B DN BRI 1 G A e T
Bk, AT RLE R IR Fdad 2k, /N BRUIR 6 R , S EUN LT
IR A, BRI AN 22 0 B 3 K A T 4 I35 97 5
B MR AR AL T A H A e M THR LR (1 o i T R
o | R A A5 WL ) B HR A 367 B 8L 1B s it HL R
HE— AL 5 At 80 IR 2 41 405 A0t 2 A AL R 4R 4L T R
FEWIAEAY  AHIFSY 3 B HR e kA 28 mTn T B HR 3 R E
S AR D) /R AL B A5 55 B w5 i — 25 AT
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*8 BHNMRAE FHERBRARHT MMP-OEE

(pg/mL)
20 531 bl 2 TH
X HE2H 5.542+0.413 4.663+0.175 7.206+0.300
EFIELA  7.167£0.368"  6.557+0.407"  10.122+0.205"
PRI 9.363+0.613""  8.520£0.541"¢  12.720+0.336"

EFEA 11.965£0.751"10.230+0.844" %" 16.755+0.654"
F 74.754 58.096 293.010

P <0.001 <0.001 <0.001
H:"P<0.01 vs XF M4, P<0.01 vs MKH &4, "P<0.01 vs
FRFEA

Sk

1 Kuo MT, Fang PC, Chao TL, et al. Tear proteomics approach to
monitoring Sjogren syndrome or dry eye disease. Int J Mol Sci 2019;20
(8):1932

2 Gartaganis SP, Georgakopoulos CD, Exarchou A, et al. Alterations in
conjunctival cytology and tear film dysfunction in patients with beta —
thalassemia. Cornea 2003;22(7) :591-597

355, REIE, T, S /R SRR R R B
I DIRERYFEME. P I B SR Be Sl 2013335(5) :547-552

4 Laria C, Alio JL, Ruiz—Moreno JM. Combined non-steroidal therapy in
experimental corneal injury. Ophthalmic Res 1997;29(3) :145-153

5 Pauly A, Brignole —Baudouin F, Labbé A, et al. New tools for the
evaluation of toxic ocular surface changes in the rat. Invest Ophthalmol Vis
Sci 2007;48(12) :5473-5483

6 Kaido M, Kawashima M, Shigeno Y, et al. Randomized controlled
study to investigate the effect of topical diquafosol tetrasodium on corneal
sensitivity in short tear break—up time dry eye. Adv Ther 2018;35(5) .
697-706

7 Stupp F, Weigel A, Hoffmann TK, et al. Schirmer — test zur
bestimmung des feuchtezustands der nasalen mukosa. HNO 2019;67(5) .
379-384

8 Zhang J, Zhao H, Yao G, et al. Therapeutic potential of iron chelators
on osteoporosis and their cellular mechanisms. Biomedecine Pharmacother
2021137111380

9 Sakamoto K, Suzuki T, Takahashi K, et al. Iron - chelating agents
attenuate NMDA -Induced neuronal injury via reduction of oxidative stress
in the rat retina. Exp Eye Res 2018;171.:30-36

10 JEREER, AR, shRie, 55, TR T/KF ARS8 hE 4
LUk 5 A fba# 243 2020529(3) :278-281

11 Song DL, Kanu LN, Li YF, et al. AMD-like retinopathy associated
with intravenous iron. Exp Eye Res 2016;151.:122-133

12 Gerber PA, Rutter GA. Therole of oxidative stress and hypoxia in
pancreatic beta — cell dysfunction in diabetes mellitus. Antioxid Redox
Signal 2017;26(10) :501-518

13 Jafari R, Heydarian S, Karami H, et al. Ocular abnormalities in
multi—transfused beta—thalassemia patients. Indian J Ophthalmol 2015;
63(9) .710-715

14 Shu WT, Baumann BH, Song Y, et al. Iron accumulates in retinal
vascular endothelial cells but has minimal retinal penetration after IP iron
dextran injection in mice. Invest Ophthalmol Vis Sci 2019; 60 (13) .
4378-4387

15 Handa P, Thomas S, Morgan — Stevenson V, et al. Iron alters
macrophage polarization status and leads to steatohepatitis and
fibrogenesis. J Leukoc Biol 2019;105(5) :1015-1026

16 2N, C.WayneSMITH. HR 3R i 1) B A HLE]. BRFFHT )R 2002;
22(5) :297-300



