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Abstract

¢ AIM:. To investigate the influence of propylene glycol
mannite sulfate (PGMS) on the expression of tumor
necrosis factor -o (TNF-a) and interleukin-1p (IL-1B),
in diabetic retinopathy by a rat model, to study the
mechanism of PGMS against diabetic retinopathy, and
provide a reliable theoretical and experimental evidence
for the PGMS to be applied to clinical prevention and
treatment of diabetic retinopathy.

e METHODS: Male Wistar rats were randomized into 4
groups, normal control group, diabetic control group
and PGMS in group, the PGMS in groups included the
doses of 50mg/kg and 100mg/kg. 1% streptozotocin
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(STZ) of 60 mg/kg was intraperitoneally injected in rats
to establish the diabetic models. The PGMS with the
doses of 50mg/kg and 100mg/kg were used to gavage in
different groups of models for 12wk. Twelve weeks later,
the animals were sacrificed and retinas were isolated.
The aqueous humors and serums were taken,
expressions of TNF - o and IL - 1B protein in retinas,
aqueous humors and serums were detected by enzyme-
linked immunosorbent assay (ELISA), respectively. The
location and the expression of TNF-a and IL-1B protein
in retina tissue was detected by immunohistochemistry.

e RESULTS: Twelve weeks after the use of PGMS, the
level of blood glucose was not changed. ELISA showed
that the expression of TNF-a and IL-1B protein in serum
and retina was significantly increased in diabetic control
group than in normal control group( P<0.05), but in the
groups which PGMS was given reduced, lower than
those in diabetes mellitus(DM) group, especially as the
concentration of PGMS increased ( P<0. 05). But the
levels of aqueous humor’s TNF-a and IL-1B proteins in
PGMS group were not reduced. Immunohistochemistry
showed that the TNF - o protein was almost not
expressed in normal control group. But the TNF - «
protein was highly expressed in diabetic control group.
The expression mainly located in the ganglion cell layer,
the inner plexiform layer, outer plexiform layer and
pigment epithelium. The TNF - o protein was weakly
expressed at the group of 50mg/kg PGMS, the TNF -«
protein was almost not expressed at the group of 100mg/kg
PGMS. When the normal control group was detected,
the IL - 1B protein was weakly expressed in the outer
plexiform layer. But the IL-1B protein was also highly
expressed in diabetic control group. The expression
mainly located in the inner plexiform layer, outer
plexiform layer and pigment epithelium. The IL - 1B
protein was weakly expressed at the group of 50mg/kg
and 100mg/kg PGMS.

¢ CONCLUSION: PGMS can treat the diabetic retinopathy
by downregulating the expressions of TNF-a and IL-1f
in early diabetic retinopathy. PGMS maybe have a good
control effect on early diabetic retinopathy.
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necrosis factor-a; interleukin-1p; diabetic retinopathy
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BB R H TR A PR I R I 535 45 Hh R M P T
R IRFE IR F- — o ( tumor necrosis factor, TNF—a) 1 41 Jitd
% -1B (interleukin—18,IL—1B) K25 AL A5 0, 4%
HWHE TR IR I R - B R PR o 100 P g A 2 1 T 5 1
IS TS IR

F5ik PRI T MR AR Wistar KL, BEALA> M 1E 3 %
HREH DRI 2 50me/ kg T R 16 97 40 A1 100mg/kg T
PEEEIRIT A, KEUR FBE IR A4 1 & (STZ) 60mg/kg —IK
PR fas PN S o A DR R R IR T L S 2
DO HBEBR A W S FREE 12wk, 4525 12wk JRALSEAS
R FIF A B AL B /K L, B ELISA 325 K6k
S BT 20 K BT P TNF -0 R TL-18 85 A 3
IRARA, G e AU 2R A DU R SRR D) IS TNF - 1 TL-18
EHRBNEL,

S5 5R 2525 12wk 5 UM PR 995 400 19X JIEf A 4SS 80 e H
i Xof A DR g R B ) IAUARE I8 A 5 0 ELISA G 3 1, 4 PR
5 20 R BRI 5 R0 I I PP ) TNF —oc AT TL-18 5 B 48,
HIEF X IR A, 22 A Gl 22 L (P<0.05) ;s H bk
Bt T 135 B R R TNF—o FI IL-18 W FH R, 5
FHIRR AL L 22 A Ge it L (P<0.05) , HH BEfR Ik
JE R REARAR B 2, E HOBE R T 15041 5 K o TNF -«
FIL-18 BAH M= AT BAME , Fped] 2L~ 46 3
HHY, 1E 6 BRZE 0 0 58 o LA AS 638 TNF - 35, BlEIR
FaZl TNF -« 25 [ 5 3 R RS | o T 40 I 24
HHHL)Z I IR)ZE SRR Z B R T B )2 5 50me/ kg HOBE
fiE T2 TNF - 552635, 100mg/ kg H B S T 41 TNF -
JUTFARFESE , AR IE 5 Xt IR 4100 R B TL-18 7E4ME 2
T eIk M PRIGH TL-18 ZE I AIR)Z AMNIRZ Rt %
R E R R R 50me/ ke HOMEE T 140 & 100me/kg H b
fiE T HiZH 1L-1B AR IE,

S50 - HORH TR R ] A B FR e U I B A v i) 5%
PR F TNF-o F1 TL=18 B9 72 A, 357 H ] 58X B PR 9 R
SR e SRR (Y

SFEEA  HORHER ; IR IR BE R F - AR - 1B BHIR
3 AR D) i A
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S| F R EE, U, k548, 45, OB R B PR K R
B AR R g P R TNF—o 1 IL— 18 F235 AU 2. [ B IR Rl 2%
5 2016;16(8) ;14441448

03l=F

W PRI AL X BE%5 45 ( diabetic retinopathy , DR) J&— 7}
W PR 72 B DL ) I RE R R s S U A
T REAE RN, 2 BAR R LR F AT AN A
TR 8 22 1Y SCRIRHR 18, 98 0 S I A B R A DXL 1~ 76 B PR A
P RS A iR 2 A i A — P G
RN ST e

%‘@%Hﬂ’ﬁ?ﬂ:?ﬁ?(tumor necrosis factor, TNF-a) |
F1 41 A Z (interleukin— 18, TL—1B) #IA K & 76 R 9E )
WL AR P R IR R o E Y A FA ) S
TR, HATC A KE R SCRIGE XA 725 T 5
W DR W& A OFFEH R R bl 8 ERAE Y . H R
(propylene glycol mannite sulfate, PGMS) J&—Fit it & Wi,

F TR T R M 2 W2 259, A F o R IL H A $1
REVER, TEHE R I B 9 H 12 24 de 3 40 ol 2R Pk R B4
FH AR R BRI A I 555 A2 w936 97 48 FH X HILH o R
WA RGE . AR O R 0B % 25 3AE H, 4
XA PE T TNF—o F1 IL— 1B 75 F- S48 R 955 90 I 5o 72
TRIPE R AR SE N F H R T B0 STZ 755 085 PR 9 K
R, AR B R 2 75 38 2 1 B D e K RS AL HR TNF -«
FIL-18 & Yk DA i bE PR s 400 Do) B35 22 1) 4 Jie
B AESE— 2 HRIT DR 19 RAE A AL ) S HBH s xd L (1)
IR ER

1 HRF A&

1.1 ##4

1.1.1 Kz 1L AR R 2= 5050 S ) o B8 L 1) 2 4
Wistar KL 60 H AR FH25°4 180 ~200g, i A K fl Iy 3K
Je 3B AR FE 7d 5 S5, S5 A TR L, g
DR IR , HIEBR £ R B, SR PR T Sl f A A A MR B HE B
AREBGENG , T IR H = 24 R IR BT 5% BT 8l 4 S 56 Hp
WEAT I 3%, B FR A MR R 23°C £2°C, B AN B T
3001x, S/ SRS E] 12h/12h,

1 1.2 YW REERA 5Kk R F (streptozotoein,
STZ) FriE IR FY B IR =4 ( 35 Sigma 2y ] ) ; H WA
(B MW /RGW); INF-o £k IE(ER
Immunoway) ; IL-10 £ FEREPLA ( £ E Immunoway) ; 1113
YR 1eG 35 & ( 36 E Immunoway ) ; 4 % 2H 214k 22355
& . DAB B E & (db b el AR), KR
TNF-a ELISA {5 & (YRR A R A R A A
KB IL-1B ELISA 5 & (B BUE - EA AR A ) .
1.2 7%

1.2.1 XRBERFHUEBNEIR S AR  Hop
BE il A9 1% STZ %8 s 732 5, 7705 60me/ kg, X B 41
WIFEST 1. 2mL TR FF B RN 2% th i, STZ VE T 48h J&
VT BTG I A A It A, DA R K RS S AR R L
Bl TESRAR BT OK S AR & S B> 16. Tmmol/L B,
PREES+++, HA 2R 28 2 IR K EUED 8 58 )
MRZE A B A RS L BRUKT I e O 55 T 1 5 00, e
Ji P B MR IR R A 5 1 O, 42 IS Bl R 43 1 1 5% X6
FRZH R PR s 21 H RS 3R 7 41 (50mg/kg 4 . 100mg/ kg
W), T H BRI RRE B AL 12wk, SRS R TP A
6 HUR B ST STZ Jo 4l PR A5 Y 3 55 R i 2y, 52 4 0 7
PREUET 4 H AR 453k 12 R REA SR, F
TEAE 12wk 8RR PSS T 7 20 10% K5 A AL FE 45 40
KA T PR R BRATIR A . 25 K U BR IR BR 5, 2 850
Ik, FH 10mL 33 5 28 D0 2R E T 220 S WG I i, #2500 )5
WML T , -70°C VKA & AR .

1.2.2 ELISA S EME XK R MR AL, FBKE IiFE
TNF-ac N IL-1B EAEE HUHIREK)E & Tk I, 4
BT B 7K U T v 2 DR Bl s 5t 000 170 5 25 B3 o bR A4 R 35
SEAAC SR B A 1 e/ L 1 T 0 300 0 vk 2 e
W, 510 2 W AR A B 100g/L &) 2 %%, 3 000r/min &5 0>
20min, WA T3F . $% AT IR 7 2 B0 A0 I T 3 L AT
Fg 7K LT T A e ) e B A ARG I 25 R A A T ARG, FH
BEFRAXAE 450nm I < 40 & A LG RE (AL, ) 18, PR3
DIR BEAEL, B REAS 1 B TR 2

1.2.3 BRALUFERZAXRMMEE TNF-a F0 IL-1B
FAXKIE VU LSAEEBRIIE 12wk 5 BORBR$EA
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&1 ELISARMEAXRME EK AMER INF-a ZEANSE (XS, pg/mL)
21 5 MR %L I i JrK 0 5
1E %X IR 2 6 23.71+1.86 11.36+1.98 27.76%1.52
WHIRIs 20 6 26.25+2. 57" 11.77+2.07° 59.83+5.78"
50mg/ kg HHRTER 4 6 23.85+1.88"" 10.92+2.00°%  46.25+3.59"¢
100mg/ kg H HHER 4 6 22.93£1.76"¢ 10.39+1.79%¢  37.11£2.03"°
F 30. 64 20.75 97.25
P 0.01 0.13 <0.01

T *P<0.05 vs 1% XRAH ;P<0. 05 vs BEIRIRAH ;P>0. 05 vs 1EH X HRZH ;£ P>0. 05 vs MHIRIKA .

F2 ELISAKMEHEKRRME BK AMEHR IL-1p EANSE (xS, pg/mL)
205 IR %% K AL P A

1E H X R 2 6 33.74%2.76 29.53+1.88 47.76%1.45
WHIRGs 20 6 37.23+2.36" 31.64£2.17° 69.83+2.36"
50me/ kg H R R4 6 33.52+2.98"°  30.872.11%%  56.25+1.58"°
100mg/ kg H AR 6 32.96+2. 57" 30.59+1.67°¢  49.11%3.29"°
F 45.35 38.70 78.59

P 0.10 <0.01

T *P<0.05 vs 1% XRZH ;P<0. 05 vs BEIRIRAH ;P>0. 05 vs 1EH XTHRZH ;£ P>0. 05 vs MHIRIRA

4% 225 P [ SE W0, 181 G 24h RS 6 B K | A7 i 4
WY R s 2K, PR E R, i E AL & B AT, 1B L
I3 TAEWRE A, 23 50 I S 40 B TNF -0 BT (1:100) |
Fbi B IL—1B Hild (1:200)4°C 1174 , 52 16 vhvk S5 TR hn 2B
PR 1gG, ZIRPFEE 15min, 1 2% J5 7% in it 51
SABC ZE{I% 7 30min, PBS #h )5 DAB )5 R K&
Yo WK, BN B A HIRERVEER 2 5K &R 58 B i
R R, Bk U R BEHLGE B S S 0BT, P45 Ak B 4 i S0
IIMTAS ALY X B G (OD) M,

BT 0T SR FH SPSS 17. 0 Gii T2 3 647 55114y
Mo R SEBENLIR T 7 4L 2K I SE ki, 4
H I Shapiro-Wilk K556 (w K356 ) 2 IE S04 (¥ P>
0.05) , % Bartlett £ 5077 2555 (3 P>0.05) , A K 4845
BIEHR TR xts FoR , S Z A R B R 5 22
A3, 4RI 22 AR ] SNK—q #6536, DL P<0.05 HES:
EEE N0
2R
2.1 KBRMF . BK UMES TINF-c EHRENE
ELISA YA AN 45 5% 5875, i PR3 2 R BRIt ¥ 55 00 I e o g
TNF-o 5 & R E X BB, 2R A ST % 8 X
(P<0.05) , Hblfg 1 105 i 3s S A0 M o TNF - o0 25 3¢
BH R4 B E BRAL, 2 R A ST & L (P<0.05) , Hrf
100mg/ kg H RS X} TNF —a 2 11 1 BEARAE FH 42 5S0mg/kg
HBEERE R 8 (P<0.05) ; B3 /K TNF-o 25 4541 L 22
A GIEE X (P>0.05,5K 1),
22 KRBMFE B UMERIL-1B ZEASTENE
ELISA 1A 25 5 7, W PR 28 K BRI v -5 00 19X e 1)
IL-1B A& B IE X AN, 22 A it E X
(P<0.05) , H Wi T 75 135 S 00 R TL-18 & 88
BE IR 4 E BRI, 2R A G L (P<0.05) , H
100mg/ kg HHEERXT IL-18 2 I A FEARAE FH %L 50me/kg T
WHESVE R (P<0.05) s ik IL-1B BAKH LK E H
WAGIFE X (P>0.05,%2),
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2.3 BAARUMIE TNF-o REARALZFER Hgd
UL 2RI 235 SR 1E H % IR JLF- A E 3k TNF-a A,
BEIRFEAL TNF—o 25 152 R R RS, F2 A 1L I 6 o
AT HI)Z AR )ZE SRR )ZE B B R T B2 )2 50me/ kg
HOWEEE T 4] TNF-« 8 5 55 3835 ; 100mg/ kg H R T
gl TNF-a S FIJLPARIL (B 1,%£3)
2A4KBAXRUME IL-1p REALANUFER EWX
TEZ AL AR TL-18 3R I 7ESMZ )2 i 238, BRI 4 11—
1B HHFIREHNIRIE SPPRZ R R TR 2 Rk,
50mg/kg HAHEEEZ K 100mg/ kg HHERESZH 1L—18 HF 400 R
AR ERIA (F2,33),
3itig

DR A PR fe & L A BRI 7 O A RE , B Y f S Al
OR R Tz MG SR B AT AT 2R B R
g HL SO A X FEE T LA R G S 38 B AU 38 - R - A TR T T
AR ZIWIRYT AL TR RO B, T4 MV 2 WA
DR 2 —Ff 5 S AH OGP 2 95 , v I 3 350 11 240 I A 400 9 i
LHALPI ARG, 7= AL 1 R E PR T, 5 & B 114 R RE
R RAER TR F A, RER TR
TR TR A 4 1 I Fi T SSOHE PR 9 400 19X 14 453473 , SRk i
RYEH F IL-1B.TNF-a #IA A5 DR &4 kR % V)
I,

IL-18 /& IL-1 FEFEF G Z—, 2 —F7E DR &
Az R R SN T A BOCR TR 1, BE RS T ) JHL b %) 240 i 11
FAEE B 4HAEIE 1L, 76 F AR A BT Bk | B RE B
EEA Y BRI E BRSNS PR s 0
SR AR P53 IL-1B8 7= 4, 7 B A IL— 18 W AT LLGE i 42
HEREI o> T 2238 AR il SR 0 R B 3 A R A I
PRI AR S AE ) TNF—o S —Fh B A 1R 2 ThE Y 4 1
IR, JH BP0 40 il 5 s A B AL S 7 A, AR R BR
TNF - 2235 380 ] LA R W i DR 2 9 1 7™ & )
2 AT DABI 5 A B2 7, A2 3 11 400 6 80 B DL R SR 4 | I
2 S BRI 55 2 A S g A p e O Hed w0 it A
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1 GREAALZENSHEXRAME TNF-a EEHZX (DAB,x400)

100mg/mL H¥HERL

100mg/mL HHHER4

*3 KHEAKRRWME TNF-o 1 IL-18 EERBHEANXFRK

2 ERGRERAAUFZERRMAME IL-1p ZEEHIZEL (DAB,x400)

EENEL xx£s
gy 4 R %L TNF-a IL-1B
1EH X RR AL 6 272443 19716
W PR 20 6 791+85° 29132°
50mg/ kg HHEHR4H 6 536+74" 215+22%
100mg/ kg H AR 6 321665 209+21"°°
F 332.27 187.27
P <0.01 0.01

1" P<0.05 vs 1EF X HB4H ;°P<0. 05 vs BEIRIFZH ;°P<0. 05 vs 1%
HbEmRAL,

PN A K PR 18 3 0 L % It 787 PN B A g e B AR K TR
DR R A L R ) A [ SR R T 3R TR DR v
AR R R AYER T IL-18 . TNF-o FIRBERL, ta] D) 38
T OIS 7N TS 240 B 1500 P R 240 e 2R B 1 45 =X R e A
JHE Py SR A R A0 L4 A B R S B TR B A A A
L DR HE MG TL—1B  TNF—o ¥ B 48 0F % 4 T, 3 A
T RS DR M R A E AR R IR A OC

HWEER 2 R S R S & R I e
PR AUEREA (PSS) 114 5L Ay b AF i 175 B A — oo o B AIG 43 7
IR ZWERAY, BEIE & 20, C A KRR,
PGMS A {R47 1l 45 P9 Bz 240 Ml %o 52 R PR 7 K Z ik 22
TR RIVE RN S PRGNS % I 0 K L 9 Rz 40 4 i 52
IR, HBEEE REA ] 22 5 BH B DUSCR B SR AR K
I PR A0 SR AE 445 [ st JHL A A A R A R
RN A BmERBE G BA IR, HOREE T A
T P K BB I R g R A kT I R
A8 Z2 W55 3= I H BRI T AR ARORS PR £8 38 04 1t B A2 4b
JE I A 9 E R F B K g A A R A L sl Y 4k
PEAAEZ — B ATTT DA R DR - DL R 5 B8 22 1 R
MG S5 R MR R T PGMS #4138 T DL E F
Wk £ L, e AR L TG A K

A TEF T IR B B RG AL ; C.50me/ mL HAEERZ ;D

A IEHE XA, B BRI 4 ; C:50me/mL HBHERZL; D

Kok (5T W], TNF-o #1 TL-1B 7E DR K5 705
5T TR, 5 S W s LR w4 A o AR A
FE, AT ELISA K 4 95 4 AUAR 7 A6 I A B g R LA
B IF 45 5 3 WY 3al 4SS A 20 4 P R BRUAE 3mo I L 35
T AR 5 H 1 TNF - A1 TL— 13 4 15 % % BRALTH 57, 33X
150045 AR Y SCHRZ — 200, 107 25 7 HOBE IR 70T 5, X
P GAE R 723K 1 35 A, R FRATTR T ELISA A
KEFKH TNF—a Fl IL-1B (9335, FoAT & BUBE R 5 K
B3 K TNF - 1 TL-18 5 i 5 1E 50 BRALR 22 57 T
it S, MHBERE T UG, Bk TR R TR R ik
JCW AR, BT I TT BE -5 L SIHE PR X HR R F 45
P vh T B A R R I IS b G 30 A4 B 1 | AR i 454
ARR,HIRIX DT LA — DI UESE, i S FRAT]
AL HORE R REA ] DR R BRI LA SR ) 5 2%
P+ TNF-a Fl IL- 1B 25 FH By R IK , 3% Pl A28 A fig 52 H
W75 3 4 B AL X 5 A A AL

ARTFFEUESS , HWEBE AT DR A B IE B A0 ) A 5 4
P TNF-o A1 IL-1B 8 R 5 A 0 1A, 3 m] A
FBE TR 0 T8 PR T 1R 190 IS 7 ) S A R TR O R AR T H
B G T HBEER XS DR #9367 KA RIALH] A9 AT 5 i 40 T 9
G B, M TWE DRI B AL 4 A LA I S 2%
HAR M R R A AR R L ) — i B TR,
TR o W DR AL P 55 22 B35 ¥ A P A R AR L] o 15 0 —
AHESE, BA TR AR HORE IR B Tl PR _E 367 B bR s PR
PO i 72 ik T 4 0 B AN S B AR
Sk
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