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# OE.HHN #4222 E4A K KMEE LICUCHLD £ 8 A B & )& (SHR) X & & & & &AL 7T
FegtE R BAE . ik SRR IAABFERARHRLENF(WKY)fo SHR K R & 16 2. FALH H WKY sF &
28 WKY + LDN57444 1, SHR =+ %8 28 #= SHR + LDN57444 %1, %28 8 X, WKY + LDN67444 241, SHR +
LDNG57444 #0i% 4: 47 UCHLI #7%4) # LDN67444[20 pg/(kg+ DJEFEHF ANMA ., KA FZKRMEFFLLLE
Ko AL R RE % 2 E AL, = A 24 (DHE) 3 ik A AL P B % R (ROS) K -F , B T # & & (Isolectin B4)/DAPI
Fe & M ALM N L e A L, R R E F PCR 4l UCHLL, X5 B F[ & @ ie/-4% (IL)-18.1L-6 it
& 58 B F-a (TNF-o) | 238 JR A I8 B B IR 7% v — 4% 3 82 5 82 (NADPH) £ 4L 8 (NOX) 1, NOX2,NOX4 mR-
NA KF,. &G R piEEian UCHLL 8 8#F F B T la(HIF-10) .3 28 W & 4 K B F (VEGEF) | 42 85 88 1L &
8 ¥ B B(p-AKT) B B2 AL A 4 % B F-kB(p-NF-«B) fo 88 82 4L B 47 %) & @ 8 o/B(p-1IKKa/B) & & K F,
ZHR 5 WKY K A& ,SHR X RALMW B A I b 5k 5 ROS A & An A &K 20 1038 75 48 1 38 m 5 9% 22 B3 44
A 2 A A#A,SHR X &AM UCHLL /K -F fok 45 £ 3 1% 3791 & 5 1L-18.1L-6 ., TNF-a,NOX1,NOX2 ,NOX4
KFH & p-AKT, . p-IKKa/B.p-NF-kB,HIF-1a \VEGF & & K F 80 2 & (35 P<<0.05), 5 SHR B2k
3, SHR+LDN57444 48 X R o JE BeAK AL W BE & S B2 (ROS A s Ae WK 20 033G 58 5% ) 3§ I 55 % 24045 A P
WA AL B £ A2 NOX1,NOX2 ., NOX4 K FBA%, p-AK T, p-1KKa/B. p-NF-«kB, HIF-1a, VEGF & & &K F &
& (3 P<<0.05), &it UCHL1 25 3 EAL MW B Jm K 69 & & K&, UCHLL & 4 6] AL 6] =T 4 52 38 1T 27 )
AKT . HIF-1a #= F #48 % 12 5 A4~ & (IKKa/B.NF-«kB fe VEGF) #9387 55 349, 49 %) UCHL1 T B4k o & , X &
AL JE A S B R K R e BAL B OK F
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Effect and mechanism of long-term inhibition of ubiquitin-carboxy-terminal hydrolase L1
on retinopathy in spontaneously hypertensive rats
DU Anjie ,SUN Songlin,ZHAI Juntao
Department of Ophthalmology ,Yuncheng Central Hospital /the Eighth Clinical Medical College of
Yuncheng Hospital Affiliated to Shanxi Medical University ,Yuncheng ,Shanxi 044000,China

Abstract: Objective To investigate the role and mechanism of ubiquitin-carboxy-terminal hydrolase L1
(UCHL1) in hypertension and retinopathy in spontaneously hypertensive (SHR) rats. Methods A total of 16
1-month-old clean Kyoto West (WKY) rats and 16 1-month-old SHR rats were randomly divided into WKY
control group, WKY+1LDN57444 group,SHR control group,and SHR+LDN57444 group,with 8 rats in each
group. The WKY +LDN57444 and SHR+ LDN57444 groups were treated with UCHL1 inhibitor LDN67444
[20 ug/ (kg » d)] by gavage for 4 months. Hematoxylin and eosin staining was used to detect the pathological
changes of the retina. The level of reactive oxygen species (ROS) in retina was detected by dihydroethidium
(DHE) fluorescence method. Isolectin B4/DAPI staining was used to detect the proliferation of retinal endo-
thelial cells. The mRNA levels of UCHL1,inflammatory cytokines [interleukin (IL)-18,IL-6,tumor necrosis
factor-a (TNF-a) | and nicotinamide adenine dinucleotide phosphate (NADPH) oxidase (NOX) 1,NOX2,and
NOX4 were detected by real-time fluorescent quantitative PCR. The protein levels of UCHIL1,hypoxia-induc-
ible factor-la (HIF-1a) ,anti-vascular endothelial growth factor (VEGF) ,anti-phosphorylated protein kinase B
(p-AKT), phosphorylated human nuclear transcription factor (p-NF-kB) and phosphorylated IKKa/B (p-

EER N AR, 5B, R BRI, 3228 DS o a4 o0 JE 05 72 A SR 5T



e 1294 - ERRBESFRE 2023466 A% 4 45% 11 1 Int J Lab Med,June 2023, Vol. 44,No, 11

IKKa/B) were detected by Western blot. Results

pathological damage such as increased central thickness, ROS production and endothelial cell proliferation. The

Compared with WKY rats, the retina of SHR rats showed

level of UCHLI1 and systolic blood pressure in the retina of SHR rats increased gradually from 2 months of
age,the levels of IL-18, IL.-6, TNF-a, NOX1, NOX2 and NOX4 increased, the protein levels of p-AKT, p-
IKKa/B,p-p65, HIF-1a and VEGF were significantly increased (all P <C0. 05). Compared with SHR control
group,the blood pressure of SHR+ LDN57444 group was decreased,and the pathological damage of central
retinal thickness,ROS production and endothelial cell proliferation were alleviated, the levels of retinal inflam-
mation, NOX1,NOX2, NOX4, p-AKT, p-IKKa/B, p-NF-kB, HIF-1a and VEGF protein were decreased (all
P <C0. 05). Conclusion
UCHLI1 may be achieved by inhibiting the activation of AKT,HIF-1a and its downstream signaling mediators
(IKKa/B,NF-kB and VEGF). Inhibition of UCHLI can reduce blood pressure,improve central retinal thick-

UCHLI1 is involved in the development of hypertensive retinopathy. Inhibition of

ness,and inhibit inflammation and oxidative stress.
Key words: hypertension; retinopathy;

oxidative stress

e ML AR PR 5556 48 (CHR) S 98 4k & T B % 1 5
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Gt FAZ AN OCHE ) B 1 B AR 72, S 508 1 A iR
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Ao i LICUCHL D AE R Hp R Ay 92 K il .
AR SR R A 1 R0z 3R R DA D R A, T AR
HEazs, il . UCHLL 5 & I & ALes M8 950 19
KA K R IAR G, W UCHLL 7T FAR i 45 %k &
11375 5 19 I s TH v B0 48 A 2 B3 )L OF e s B Rk
L CSHR) K B O I K R gh RE B A, 42K
UCHLI 7] A 5 & 1 e A 4 88 2% 5 30005, 88 i 78
HR T IERRE R . B Fse &3, SHR K BUK
AF 5 B AT ¢ B A 0 55 6 A0 it A5 A 2E B BE K b 45
G LR L O O B AR 4. Rk A BF ST 4 T SHR
KBl UCHL1 #1 % #%) LDN57444 4b ¥, DL # &
UCHL1 7£ HR H #9 7E F Fgs 2e L]
1 #RE5EHE
1.1 MR TS 1 A W 5 # 4E kR (WKY) Fi
SHR HtE K B4 16 XL KT 230~280 g. ¥ [ 4L 5T
@M LW S EARA RN AL S W ivF ol kS .
SYXK(H)2021-0010, il 77 5 {4 . (23 +2)°C 6 i 3F
55,12 hoOGR/SBEsEM, BBk,
1.2 V% 53857 LDN57444 (Selleck, 35 ) 5 77 K
F-er (HE) Je o il & (K35, P ED s 5t UCHLL
Yifk (Santa Cruz, EE); & 45 (DHE) 4 & iR 7|
% (Sigma, FE) ; Pr#fme L & M A B(p-AKT) |
8 A N A% 3 T F-keB (p-NF-«B) . B W2 1k «B # # &
I o/ B(p-1KKa/B) (B 53 T 1a(HIF-10) 41
R (CST, K ED s br i & W & A& K W+ (VEGE) $it ik
(Invitrogen, ),
1.3 i
1.3.1 SEgrdl Kzq2y Fn A R BUREEHL T 9 WKY Xf

ubiquitin-carboxy-terminal hydrolase L1;

inflammation;

BRgH . WKY + LDN57444 44, SHR X} F& 44 f1 SHR-+
LDN57444 41,84 8 K. ff 2 N EEEHA T WKY +
LDN57444 # . SHR + LDN57444 2 K B ¥ H 44 24
LDN57444[ 20 pg/(kg + )], WYK,SHR X} I8 41 45 T
i ORI FRSE A A

1.3.2 imEWNE SAdRRA 1AH B, &
HTGBI R E 7 (Softron, H ) I & 1fi & L0 %, L&
6 MBI R, B HRKREDME 5 K, LY
{ELAE by 5 2 0 R L R A

1.3.3 WMBEHAER T KERREALE 4%
ZRHEEREE 48 h J5 . &WK B IR A a3,
5 pum BEEYI R &M, %R HE 3 @il & i B
BT RGN R BB HLE R 4 A = D
60 pm Y] R, 400 F505E T 4 BRIC SR .

1.3.4 DHE % )6 i A8 I 00 W 158 5201k D7 30K S &
5 SCHRL6 17, UK B IO 15 4 2 ) 28 2 R U0 s ok
F DHE 7£ 37 °C F$ % (5 pm) 30 min, BX53 262
B8 UL 28 I Bl L B 5 9K B2 40 IR iC 5% » H] Image ]
6. 0 3R HE AL DR B .

1.3.5 [6 T#ESE & (Isolectin B4) /DAPT 4 {2 46 il 11
W PN B A B B A A oL Y R R A O ik TR L
Dylight 594 #5iC 1Y Griffonia Simplicifolia Lectin |
Isolectin B4 #£ 4 °C Fi& 1k 12 h,I:FH DAPI = it F %
H 5 min, BX53 %6 W i 5% 2K BUEME , Image ] 6. 0
AR,

1.3.6 SEEFEEEE R PCR(gPCRO&M % ] gPCR
Ko D0 R0 9 JEE 20 40 UCHLL, R 4E W T LH 40 0 A B
(IL)-18. IL-6 i 988 IR JE I - CTNF-a) | FI T 1 41
(ROS) A= i AH 2% F5 PRI [ 38 i 784 0K ok e it Ve 4 — A 1 T
Bk (NADPH) & 4L (NOX) 1,NOX2,NOX4 JmR-
NA K JFREFAL P8B4 R IR 35k T 43 25 A2 TR 40 )
&, TRIzol —# S RNA, XA ULtraRT one
step qPCR Kit i F) & RNA 4% 5%8 cDNA, I LU
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HOABEMR AT PCR &7 1Y SOWAR R S 554y : 2 X UL~
traRT one step Buffer 12. 5 uLL . RNA 1 pg. E T i#5]
P4 1 pL.ULtraRT one step EnzymeMix 0.5 pL Hl
J& RNA i () W ZE KA 25 pl, KW REF:45 C
5% 30 min; WIZAEME 95 °C 2 min; 48P 94 °C 30 s, iR
K 65 °C 30 s, 4B 72 °C 30 s, 3 40 DGR LEAH 72
C 5 min, 5I¥FFIE 1,

1.3.7 HEHFENT P (Western blott) £ I #1 X B 2H
21 UCHLI. p-AKT. p-NF-kB. p-IKKa/B. HIF-1a.

ARPEAT AT B 0 4 S B T AR B (1. BCA 3
W 2R MR R A AR R IS N T e S R -
RN 0 B B JE X 40 g MR A DEAT LUK DL E T A
B E AR IIRR T REZER ., BT 5% BIE
A = B 1 h, BT p-AKT (L 2 1.000) . p-
NE-«B(1 : 1 000),p-IKKa/B(1 ¢ 1 000) \HIF-1a(1 :
5000 .VEGF (1 : 300)#ifk 4 CHHEF% . TBST ik
SWE.ZEE =4 (1 10 000) E WM E 1 h, *H
ECL fb 2% &St W/ 8 [ 4547 » Image-Pro Plus6. 0

VEGF R #x  FIHAZ A RS BH L s -7 KB 7
=1 qPCR 5| #1 FF 5
A EmsIH G —3" K545 —3"
UCHLI1 CGGCCCAGCATGAAAACTTC TTATTGGCCACTGCGTGGAT
IL-18 CTCTGTGACTCGTGGGATGATG CCACTTGTTGGCTTATGTTCTGTC
1L.-6 TCTGCTCTGGTCTTCTGGAG TTGCTCTGAATGACTCTGGC
TNF-a TGATCGGTCCCAACAAGGA TGCTTGGTGGTTTGCTACGA
NOX1 GCTCCTAAGAGGCTCCAGAC TGGGTGCATGACAACCTTGG
NOX2 CTGCCAGTGTGTCGGAATCT AATGGCCGTGTGAAGTGCTA
NOX4 TGGCCAACGAAGGGGTTAAA CACTGAGAAGTTCAGGGCGT
GAPDH AGTGCCAGCCTCGTCTCATA GATGGTGATGGGTTTCCCGT
1.4 ZEil2gAb# SR A SPSS26. 0 B4 fr ikt (P<<0.05) ;5 SHR A4 4%, SHR + LDN57444

AN, BIESH AT RERL 2 -5 FR. M
2 8] e R FH AR ST AR A ¢ K5, 22 4l IA) L Aok B R
Bl EM DL P<0.05 NESHGI¥E X,

2 ZF £

2.1 HHAKBAME UCHLL K¥EHE&E 14A %
A, SHR Xt B8 21 F1 WKY X B8 21 K B R i UCHLL
mRNA FIE K2R a8 =B L (P>0.05), 2.6
AR5 WKY X B4 He i, SHR X B8 2H K B )
B UCHL1 /K FBH 8 F 5 (P<<0. 05) ., JLIE 1,

2.2 FHAKRRIMELE 5 WKY X B4 T,
SHR X} FR 41 K B 46 FE N 2 A F & T 46 2 5 7 &

11 Atk 20N Bi#k 6Bk
WKYZFBB4E SHRXJBBZH WKYXTHRZE SHRXJBBZH WKYRFHRZE SHRXJBRZH

- e e GEn GEp GED G | @~ o~ oo quwe | UCLHI

TS e —— —— a—
A

- @ @ @ | GAPDH

w UCLHIEBRRIAKE

ZH R B W 4 B R IR (P << 0. 05), H R K &E =
WKY X B2 KBRS Il e 7K -, T WKY X B8 20 Fn
WKY+LDN57444 21K BRI 46 IR 25 5+ B 1% 5
X(P>0.05), WK 2,

2.3 FAKBRUMBEIE S %K HE PR
7N P WKY K U IR 2 21 5¢ 3, 45 44 385 B s SHR
X 2H R R AR R B 4o 2 3 40 )22 A I R O M R
Ji o H e A R ) R R BH I R )R IR )2
(IPL) . )2 (INL) Ak PR 2 COPL) 5 1fii SHR +
LDN57444 2 A B ) B JE B A SHR X 8 41 BH 4 ik
JEER AR XS ML (P<C0.05), WLIA 3,

/2>
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m SHRAHERLE a f?)“ = SHRXTERZE a
a o
=2 a
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1
ﬂ' 1l HN BT el Ea
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1T A# 2MAE oAl ¢ 1MAlR 2ABR oNAR

1 : A S Western blot #5illl WKY X} 84151 SHR X 2 K R 7E 1.2.6 A~ H BB UCHLL & H/K ¥ ;B 3 UCHL1 & FHKF & =45 it
ZE L C o qPCR K91 UCHL1 B9 mRNA K ;5 WKY X B 4] KR b#,* P<<0. 05,

& 1

2.4 A4 K R IR SR AR BOK O e 5 WKY
X B4 He A, SHR X BE 2 K B I BE ROS 7K F Tt 3
(P<C0.05) ;5 SHR X} B4 4, SHR + LDN54777
2R AL B 21 ROS 7K R (P <20, 05) 4 3k #6 22

FAHAKXBRAME UCHL] &k F b3

SEZTE INL DL Eiggs], WKY X4 f1 WKY +
LDN57444 H K FAM L ROS K2 F G4 E
X (P>0.05), WK 4,

2.5 &2 KR D P B A AR B RIS OO LE A
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Isolectin B4/DAPT Y25 R 7R , 5 WKY X 4 b
A, SHR W R 2H K A I AR B2 48 i Tsolectin B4 %€
SR EE B W (P <<0. 05); 5 SHR X BR 41 [ %%,
SHR-+LDN57444 20 K B R RS P 2 41 i 2¢ 't o i
B B A (P <<0. 05), WKY Xf M40 fil WKY +
LDN57444 4 K B B P K2 28 il Tsolectin B4 %¢ 5l
W 2 R G E R X (P>0.05), WL 5,

2.6 % 4H K BRI E TL-18, IL-6, TNF-o, NOX1,
NOX2.NOX4 mRNA /K H#  qPCR 458 %M. 5
WKY Xf #8240 b %, SHR X%F B8 20 & B4 R0 A T1-18.
IL-6.TNF-o« .NOX1.NOX2.NOX4 mRNA 7K F#J B
W (P <<0.05), 5 SHR % B 4H It %, SHR +
LDN5477 41K B I | 3 45 36 A K SF 2 01 5
R (P <C0.05), WKY X} 4] F1 WKY + LDN57444
il N S S G (R T R = VS i i 2 8

WKY %F B 4H WKY+LDN5744448
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B 4 RPN R =R A A & e A3
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Isolectin B4/DAPI

A S e ) R Tsolectin B4 (21 (0) Ye{h, ; B Sy Y
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SHR: BRZH
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L. ; tl: Ei
[ BopieE]
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INL 2 05
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2.7 HHAKRMME p-AKT. p-IKKa/B. p-NF-«B,

HIF-1a . VEGF K 8 Western blot 45 3R BN,
5 WKY *F #B4 H#%, SHR %F B8 41 Kk B R I p-
AKT,p-IKKa/B.p-NF-«B, HIF-1a, VEGF % 1 /K

M@ THm (P <<0. 05); 5 SHR X B4t %%, SHR +
LDN54777 4 K B M p-AKT . p-IKKa/B. p-NF-
kB.HIF-1a, VEGF & 7K F B AIK (P <<0. 05) ; WKY
X FEZH A WKY -+ LDN57444 28 K BURE R SR 98 A5
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FEHKFERTEGIFEL(P>0.05, WE 7,
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NS 5 WKY B2 e, “ P<<0. 0555 SHR X M4 4. " P<<0. 05,
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RSP R EE Tax seiEm, PL RS R E B, UCHLL
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M M RAE | PN Rz IR B AT R AL /i A Kk R T
7SI BT L RS & B 1L-18 KR T T
g1 % bk 4 AR 1k, 5 20N 2 P0IBT, o
Hb S TL-1B.TL-6  TNF-o 7 G5 B R 98 5T S by H 3 [m]
EHWMBEN. S5 M8 Bk R L5000
NOX Fl VEGF 1938 o 5] 422 50 3 00 0 15 i %57 387 A=, 14
I 190 5 P B 40 A T . ROS B R Gk
e 3 AFAE W AE 5 40 T, R4 0F ROE L N B2 40 i 344 4 A
T B OB A A I i T R G BEFE YT . NOX
il %2 %% (NOX1 . NOX2 Fl NOX4) 1 g B I i 1fi 45 9
B ROS 19 3 BRI, v] 51 & /4 S 40 il 1) 6k 35
Lo AT 5 SOOI TE 25 22 A8 AL D) BE B A . A 5T
ER R, 6 A H W SHR BRI R b2 48 4 40 it R
F(IL-1B.IL-6 . TNF-o) fil NOX1,NOX2 ,NOX4 /K-
B WKY KRBT E, I8 & 1 00 AR P Bz 46 A 1
BEJ7 . X 5 ITE R B 45 1 — 2 . A A S &
M. 5 SHR X} M4 I8, # 52 LDN54777 4b B 1Y
SHR K B 58 b A 48 B KO B 8 IR, G s 2
S L IR 51 1 4R TR R S Ak W ) e A A
HR (% J& b 7 vh & #7 24 H L, il UCHLL /3R
TR RE IR b B AR I 38 8 403 AR E AR 48 Ak W Y
B,

Z A5 S e HR Hp o . 35 AKT . [7]JE
P B2 1. NOX., % fk 4 K I F B1/Smad 1l NF-
kB, BEST R B, UCHLL 5 5 458 &A1 3 70 30
ok i A8 5 98 A DG Y 22 B AR R Y B R R4S pS3L A
NE-«B #4418 11 o« Fl HIF-1"9%, 585 i — L5 &R
UCHL1 MEH PLH & B, 5 WKY KB, SHR
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