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Objective To observe the expression of heme oxygenase-1 (HO-1) in
s peripheral blood mono-nuclear cells (PBMC) of patients with diabetic retinopathy
+ (DR). Metheds All of the durations of the diabetes courses were greater than 6
months. Eighteen patients with non-diabetic retinopathy (NDR group) ,46 patients with
DR (DR group) and 20 healthy controls (control group) were included in this study.
There were 24 patients with non-proliferative diabetic retinopathy (NPDR) and 22 pa-
tients with proliferative diabetic retinopathy (PDR) . Peripheral blood samples were ob-
tained from all recruitments. HO-1 mRNA was analyzed by quantitative real-time poly-
merase chain reaction (qRT-PCR) . The correlation between the expression of HO-1 and
some physical parameters was also analyzed. Results The results of qRT-PCR
+ showed that the relative expressions of HO-1 mRNA in DR group, NDR group and con-
trol group were 0. 015 +0. 007, 0. 021 +0. 010 and 0. 027 + 0. 013, there was statistical
difference (F =10.888,P <0.001) . The expression of HO-1 mRNA in DR group was sig-
nificantly lower than those in the NDR group (P = 0. 014). There was no significant
difference in HO-1 mRNA between NDR group and control group (P =0. 125) . Compared

with NPDR group (0.018 +0. 007) , the relative expression of HO-1 mRNA was signifi-
8 cantly lower in PDR group (0.012 +0.007) (¢ = —3.052,P =0.004) . There was a corre-

E lation between expression of In (HO-1) mRNA and systolic pressure (3 = -0.011,P =
. 0.001) ,as well as clucosylated hemoglobin (3 =0.088,P =0.003). Conclusion HO-1
mRNA expression is decreased in DR and PDR patients compared with the controls, in-
dicating that HO-1 may play a protective role in DR development.

+ [Rec Adv Ophthalmol,2014,34 (1) :37-40 ]
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From the Southern Medical University

¢ [SRBEIRIY  BE s AL 9 6005 7 5 I 21 3R 0 4 k-1 A I R P ik
CHEE] BRY WML RN EE-1 (heme oxygenase-1, HO-1) £E 4 J 953 ¥ B i 955 2% (dia-

betic retinopathy, DR) B A JE i BN A Y i (peripheral blood mono-nuclear cell, PBMC) =8|
Sk, FIE EPRBEIRRTR R R T 6 A H I 2 OB R B AL 64 1], M4 I PR LA
WK E 43 Ky TR R 95 W R 5955 28 (non-diabetic retinopathy, NDR) 20 18 4] & DR 41 46 44,
o o DR AL F5 R £ A DR (non-proliferative diabetic retinopathy, NPDR) 35 24 5] Jz 1%

sc0e

+ "E7H DR (proliferative retinopathy, PDR) 35 22 il &% [RIIAT (A 8 B TR 3 20 AATE

o JgXEI . SR SERT 9% )6 5 te 2 A il B 28 % V. (quantitative real-time polymerase chain reac-
+ tion, qRT-PCR) K3l %41 PBMC "' HO-1 mRNA 1)L /K, L4k % 41 2 18] HO-1 mRNA %

ISP 225, IF40 BT HO-1 mRNA RIA/KP 5 H LR R 2 B A et 8558 oRT-
¢ PCR #:9 % B, DR 41.NDR 41 LL & %} I 241 PBMC " HO-1 mRNA A %t % ik & 2 W J2&
0.015 +0.007.0.021 =0.010.0.027 £0.013, ZF 1T eI 2#&E X (F =10.888,P <0.001)
HA, DR 20 HO-1 mRNA A% ik H BK T NDR 41 (P =0.014) ; NDR 20 5% 41t
RIS % X (P =0.125) ;s PDR 41 % PBMC ' HO-1 mRNA #1%F % ik &t
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0.012 +0.007, & T- NPDR 41 (0. 018 +0.007) ( = —3.052, P =0.004) . In (HO-1) mRNA F kKT LK% B = -
0.011,P =0.001) KHELIMEHH (8=0.088, P =0.008) A f£ 15 W # A 5. 4518  HO-1 mRNA 7t DR 3% [ PDR &3
PBMC H 3145 B F B, 427 HO-1 W RE 4 —MRIPPER RS L DR AR E SOt b g -

[ERELF13ERE,2014,34 (1) :37-40]

A I OB 5 8 PR 99 A0 9 5 5 A2 (diabetic
retinopathy, DR) & “F I 9K 28 28 W 18 A T 47 K AF 5 11
oo M2 Z M4 HE-1 (heme oxygenase-1, HO-1) —
BN BA R A AP N8 BT R Pig Mg
PLACHT A0 B B 58 ) Dh e A9 R I HO-1 75 = bl
K5 TR BRI I A0 LA ROBE PR 05 50 A0 A 2R ) 40 T T
FEAE S IR 1. Da 25 P53 B AR HR ER 1 40 I
{2 % (retinal pigment epithelium, RPE) M j, K&
PURE R % HO-1 mRNA RIAR T 1E 5 41 5 5 1.
Js 4, H 2 3L AE DR B b (0 308 1 B0 i AN s .
PRk, 4 TR HO-1 6 DR R BL ik vh (46 i, A%
WFFCOWEE T HO-1 75 2 BUBE R 585 A0 i I 50> %
21 (peripheral blood mono-nuclear cell, PBMC) H )
235, LA WY DR AR & i L o S SRR 1R 96 97 3
AR A — 5 1 R A Al R S 56 SRt

1 #ERE5TE

1.1 —REZERE K 2011 48 11 H %2012 4F 12 H7E
JUARA N B BEHRBLRT A 73 M RHE Be 097 1 64 1] 2
TUBE PRI R AN AT 5, JEWE PR 0 R 1B KT 6
AN H o T SR T I S0 = A HE R O A
I A A B Ik R A A L T R R e, LA R I
LIPS Y S SR B e e IR AP S =g
BEAT TR IR s ZRBLKT 8 Bk B R i =% i L B IR
JEASE T, B P 9o 28 v R R 23 U HE LA DX 70 1) B e
BT T HR 26 L% 1% 52 (fluorescein fundus angiog-
raphy, FFA) K 2o £545 17 B B MR R AR A | IR i R (4
WA DL A2 FRA o A 45 08, AR 40 15 B DR ™ H F% 32 )
brAE s 64 151 2 U DR HE 5 b PR TE AR
W 5955 45 (non-diabetic retinopathy, NDR) 41 (18 1) «
DR 41 (46 #1> . I DR 41 4 45 o 3 4 & DR
(non-proliferative diabetic retinopathy, NPDR) i34 24
i), MR RS ZE SR I A P R L L 8 L R Y B K
I AEARAE s 349257 DR (proliferative retinopathy, PDR)
A 22 491, RS 12 SR I O PR A T A o L 3 A
R B A I 21 2 98 G B A0 0 It 9 45 0 X B
SRR KT 40 27, FLII M | 0B R0 M0 IR 35 1E 5 1 20 44
(7] 301 2 A4 A 1 £t BRI

1.2 7%

1.2.1 (FEFEAEE 0 30 min, L 15 min
Jei s SR FH HL 7 I s SO 52 K AR A I b I .
ZEE 10 h JE 58 2 RIF e RS R K ot 00 5 ot B R
N MR F2 W (alanine aminotransferase, ALT) « [ ] 4
R R N (aspartate aminotransferase, AST) | 1 L
B o ok T8 bR s 8, SR B 1 A 4 e RO €9 3%

Iy MRk 4T 25 11 (HbAle) &5

1.2.2 PBMC & RNA $2EU & WUH 7%, BUHT
fE AR I 2 mL N EDTA B, N FH ik EL 40 i 43 25
(TBD 72 &, " [#) 43 & PBMC, Fl Trizol #h $2
(TAKARA 2 #], HAD $&HUE RNA, & L 260 nm
1280 nm WA, TH LAl B A i . LU AE 1.8
~2.0 FAE R EAG AR A AT 10 37 55X

1.2.3 HER-IMNKATEREHMBERNRLE
FH W 538 7 &0 (TAKARA A+, HA) o %M Prim-
erS. O BAFBEVEB1, 519750 i il S iR AR K
HWAF AR HO-1 L3514 4:5" -CTTCTTCAC-
CTTCCCCAACA-3’ , THiE 51 ¥ J: 5" -GCTCTGGTC-
CTTGGTGTCAT-3" s =¥ K 5 24 193 bp. B-Nl3h &
1 (B-actin) Jy W Z; B-actin L i#51#): 57 -CATG-
TACGTTGCTATCCAGGC-3" , FiE5I% J: 5 -CTC-
CTTAATGTCACGCACGAT-3" , 7= ¥ K FE Ol 250 bp.
BRNVAR R 10 L, JE A 30 5 OV 92 v 2 wlLs
AL RNA WK K 500 wg « L' 53 5 RNA BiEZK & 25
£ 10 plo WM H:37 € 15 min,85 C 5 5,4
C K cDNA $% 2 VAR 2 10 L BL i, A58 A S
P € B T A W5 0 Y. (quantitative real-time pol-
ymerase chain reaction, qRT-PCR) R F) AT V.
JLrh eDNA 1 L, KR 187K 3.2 pl, qRT-PCR L
1904 wL, FHF51 0.4 pL,2 1% Taq ARG R
RV 5.0 Lo JRAIN DG i PCR X 4%
Ho MW 4AF:95 CHIAZE 2 min, 95 C 5 5,60 C
30 s, AT 40 MG PrAEARE R = 2 ALEAT
SN = NS S 2 RS E N AR e i 2
DA i il 2 0 o — e 2 L i 7 A R K i AR R
FERE R ELE o BARAT A B AR DA SR E
i DRI A SR BE DR R MR 7 1ol AR SRR A N
VR E 13 R R IR AT 1 Fa b, AT R IE ok 274,
ACt=Ctyyay — Cligsgaey» Ct R ARG AR W 1) Je N
1A 2 P PEAE 5 I S P H A

1.3 FitFESH KM SPSS 13.0 Gl 24 4FT4
TP, EEEA R x x5 Ron. BRI 2
FER I K Levene 25, 41 1) 3 [K 22 05 1 S A4 L 4
KA ANOVA J5 225y BT sl O FEAS ¢« K350, 2 T L
BRH LSD 7% HZAH KK Pearson 73 #7712, T
bR ) 5% F Spearman 43 A1 77 V5 #E 4T A 55 43 Bt .
% JCIT A BT 0 B HO-1 K35 5 & N R HI 6 &
P<0.05 AZERA G FE L.

2 R
2.1 —fEZEER  NDR Z41.NPDR ZH.PDR 4. % 4
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P 5 L T R K e I 0 S R B R I 2R A
FH 52 CAST Rl ALT b, =R it % m L. %4
cPRIAE RS B PR 99 95 B HbA e I JULIF LL 3%, 25 5 2
HE 125 X . NDR 41.NPDR 41 )2 PDR 4 #E4T
P LEAS R I, PDR 4L4EHRE by (51.5 £8.0) %, &/
T NDR 411 (61.3 £12.0) % ¢ NPDR 41 (66.9 +
9.0) % (P =0.021.0.001) ; NDR 41 & PDR 4| #i J§
J93 998 B B A T NPDR 41; PDR 20/ HbAlc {4 N
(7.6 £1.7)% , W A% T NDR 4101 (9.3 £2.2) %
NPDR 4 9.5 £2.6) % (P =0.005.0.002) , ifj i%
S A ULIEZKSF R (191 +£179) pmol « L1, B & T
NDR £ (#] (69 + 18) pmol = L' }2 NPDR 41 (1] (68 =
18) wmol * L™ (P =0.004.0. 005) »

2.2 HO-1 mRNA B9ERiX  qRT-PCR Kl & B,
HO-1 FRAFI AL 1) 51— W TR 5 At i 2, SL9 39 7= 0 i
B PELE (1) . DR 41 NDR 41 L2 % B 4H PBMC
t HO-1 mRNA FH XK IK5 5 73 7 24 0. 015 £0. 007 .
0.021 £0. 010.0. 027 0. 013, Z R H G il ¥ = X
(F=10.888,P <0.001) . HH', DR 41 HO-1 mRNA
FRIAE A 2 3 5 8 5K T NDR 41 (P =0.014) , NDR
HEXTA A, ZR EHh bR X (P =0.125),
HE—2 %t DR 41+ NPDR & % F1 PDR % 7 1 i
75, PDR 40 #3% PBMC ' HO-1 mRNA Mixf k& A
0.012 £0.007, & # 1K T NPDR 4 (0. 018 +0.007) ,
ERAEFEFI¥E L (= -3.052,P=0.004) .

Figure 1  Dissociation curve of HO-1 and B-actin. A: HO-1; B: B-actin - HO-1B-actin J&f & . A: HO-1 517 14k ; B: B-actin 155 28

2.3 DR £E# HO-1 mRNA RiZBHEEERZHA

F HO-1 mRNA ik AT In (HO-1) 1E A% ¥, A
KM B BoR, In (HO-D 54 s (r = - 0. 357,
P =0.009) .HbAle (r=0.263,P =0.046) {7 {F 3

AR (K 2) o 2 BRI H 2 M &K B, In (HO-1)
W) 54k (X1 (B= -0.011, P =0.001) K&
HbAle (X2) (B =0. 088, P =0.008) it 37 4 3¢, 1] )4
JFEN Y= =3.416 —0.011X1 +0. 088X2.,

Figure 2 Correlation between expression of In (HO-1) mRNA and systolic pressure, clucosylated hemoglobin  In (HO-1) mRNA 3K I 5 e 4 T

HbAlc IHIFEHT
3 it
DR J& T8 R 998 Sl Il 5 I R 22—, P2 ] DA
HE. KRR R M, &4 N N X DR )k
JE 5 JULIE X H 5L P B 4 T /6 1) O A AT
HEEEMY . BB IR S, 7644 S 40 B 1% 37 %
SRR  HO-1 £F RPE 41 i PN % 40 f L 6% 57 28

YA AP TT 40 B Miiller 40 U b 34545 K 1K, 76 Vi
R FHEER N AR, HO- fghsii
BTGB B 28 BUIE T RS B RN SR AR B R
WA T AL Th BE . HO-1 RIAM T A5 Nef2/
ERK 15 5l B 0G0, O] fg 5l 4215 S A
VB A BE-1 (R 0E, BB S I - la
P53. 0 W 2 4 K Kl 7+ (vascular endothelial growth
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factor, VEGF) 7K1 A 5% o, X0 JR 95 /)N B I 9 R
I, LR FE LI, HO-1 7640 W 20 R0 1 3R I8 T v
H B I9 1F5 ( 33E i, HO-1 1) 2232 PR A, 3k 1 5 5%
PUAAAL BRI BEAR

AWFFEUESE, DR #2341 HO-1 mRNA HI X %
TA T B AR T AR R A A TR JIBE 5 A% T PR s BB, $
7~ HO-1 Rk 7KF 11 B A 7T B2 2 30 DR K AR 1
Kz —o AREFFN DR B W 3E—2 0 #r &3, PDR
HH PBMC ' HO-1 mRNA %3k & &0 BAL T Np-
DR 5, 3278 HO-1 Al EZ2 5 | DR Witk g, 3L
FIEACE AR T BE N T DR ™ ERE L.tk
BATTHED, A o PBMC H HO-1 [ /5 32 3k 7] fE Xt
DR (MR R R — MR R .

SR Zhang 2 OV o0 I, K FH 5 % HO-1 siR-
NA . JEEENIBRI ] HO-1 36 1 S 401 00 T i bR HO-
1 2077, ¥ fe 3% B\ RPE 41 i VEGF [J3&
I8, $E78 HO-1 BA (R 33 B g /EH . ik,
k25 B HO-1 7E DR 8k J& b (94 T, i T 31+
HO-1 7E DR 5 HR 5y 3B 11 20k 45 O, 7] i £ Bl g JR
993 SN AEIRY DL K A A I B A i 55 7 6 3k — 20 el Y
HAE P

AT DR I BE A O S BEAL A, 7 3 A
HEAT 20 M1 K B, PDR 835 10 4F W8 S B IR 5 95 2 %
HbAle K] BAK T NPDR 8. FATTHEN X 7]
fE -5 v IR () “AR 2 5% BTl “ARhiciz”,
JEFEBE g B B e IR 2K ST SR A R 0 TN g
1 21 S Ip 45 1), RIS S B RF B2 A8 e 78 1E 5 7K °F, DR
SNSRI R IE AT AR 2 gk SR R R, ME DL B . RE A
VAT A O A DL R 3R 8 A 18 T 1) AR 4b S
1 e M AR A2 IR G e A e e v R 5 22 A
FHEY o oA B PR A R e /N U A I o
2 AT 5 PDR R ERIE.

B PR B i 55 DR 247 2 0 R B 2 11 . % I
RAE, 3 2 A7 A0 A5 FL 1) 1R R s LD, st A% A
F VP ZOR ) 2 U REIE I L B 1IN C B0
IR T S RRE R Y R, A W S S
T AE W IR b AT LUK HLVEAS T AR R Y R TR,
PDR 35 MVLEF 75 2 5 2% = T NPDR 8 SOk I
ALY 5903 A FRBE PR i 23, $2 78 PDR [ 2E 5 IR
R 5 T REAFAE SN VIR R Bhah, AT
DR F A E ML HO-1 mRNA 193815 5 4 s H A7 4
Kbk, X AT HO-1 3 1 15 1045 Th BE A S I h g
BET S 5 10048 50 R4 (i 1 A o 07

Zr ERTIR , AW IR, LEBE PR AR KT 6 A
H 2 ZUHE PRI g, H PBMC ' HO-1 mRNA )
TR B AR T AR H TR IO 505 A% 1o PR s BB, S

7E PDR & PR IA B BAK T NPDR 35, 2R T
HO-1 FIAKF BRI AT 82 20 DR KA K I R
Kz —, 139 HO-1 [ & ] fg & 9097 DR 18T
iz,

2% 30k
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