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Analysis of the pathological role of HO-1 in kidney cancer cells and cancer
interstitial tissue and construction of new therapeutic strategies
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The present study investigated the association between HO-1 expression
levels and the pathological features, clinical outcomes and other associated factors in patients
with non-muscle-invasive bladder cancer (NMIBC). HO-1 expression levels in high-grade and pTl tumors

were significantly higher compared with low-grade and pTa tumors, and were correlated with the
proliferation index, lymph vessel density and COX-2 expression levels. Kaplan-Meier survival curves
associated HO-1 expression with a poor prognosis in metastasis-free and cause-specific survival.
Furthermore, HO-1 expression was identified by multivariate analysis to be a significant predictor
for cause-specific survival. HO-1-associated activities are regulated by cancer cell proliferation,
lymphangiogenesis and COX-2. HO-1 may be a potential therapeutic target and a useful predictive
prognostic factor in patients with NMIBC.
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Anti-HO-1 (Enzo Life
Sciences Inc., Farmingdale, NY, USA;
#ADI-SPA-896-F; dilution, 1:200);
anti-Ki-67 (Dako, Glostrup, Denmark;
#M7240; dilution, 1:100); anti-CD34
(Dako; #M7145); anti D2-40 (Dako; #M3619;
dilution, 1:50); anti-VEGF-A (Santa Cruz
Biotechnology Inc., Dallas, TX, USA;
#sc-152; dilution, 1:120); anti-VEGF-C
(Zymed; Thermo Fisher Scientific, Inc.,
Waltham, MA, USA; #18-2255; dilution,
1:70); anti-VEGF-D (R&D systems Europe,
Ltd., Abingdon, UK; #MAB286; dilution,
1:100); and anti-COX-2 (Immuno-Biological
Laboratories Co., Ltd., Gunma, Japan;
#18515; dilution, 1:40)
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(P = 0.040)
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#1 HO-LOOFEHL L BRI EL 07 R & O BIfR Follow up period (months)
HO-1 expression Positive: 72 61 55 36 20 7 5
Category All patients Negative Positive P-value Negative: 75 64 59 47 2014 3
S 147 75 7 . Number of patients at risk
Age, years; mean + SD 669:130 7052115 o077
Gender, n (%) 0377
Male 116 5749.1) 59(509) C (%)
Female 31 18(58.1) 13419 100
Grade, n.(%) 0040 .
Low 76 45(592) 31408) :—: 80
High 7 30 423) 4617 =
pT stage, n (%) 0031° g = 60 Positive
Ta 58 36 (62.1) 220379 ff E
Tl 8 39438 50 (56.2) o =5 40
“Analyzed by Student’s t-test; *analyzed by #* test. Samples with percentages of positively stained cancer cells <median and >median values § - 20
were considered negative and positive, respectively. HO-1, heme oxygenase 1 SD, standard deviation; pT stage, pathological tumor stage. S 5 Log rank P=0.017
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Microvessel density(MDV)  lymph vessel
density(LVD) proliferation index(Pl)
COX-2 vascular endothelial growth
factor(VEGF) HO-1
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#2 HO-10¥E5 L REIN - & oY Metastasis Cause-specific survival
HO-1 expression Multivariate malysis® Category HR 95% CI P-value HR 95% CI P-value

Carcgory Negative Fontiye Pl o ikl P Gender (male vs. female) 288 0372261 0314 198 0251577 0517
VEGF-A, % 30.8£13.0 312¢129 0.839 - - - pT stage (high vs. low) 1.32 0.40-4.47 0.649 263 0.70-9.93 0.153
:,'égﬁgf, Zg ztﬁ; :‘QZ*ﬁZ gggf : - - Grade (high vs. low) 481 131-17.69 0018 9.16 197-42.56 0.005
il Frere s . ot L0613 e Adjuvant treatment (performed 216 027-17.07 0216 157 0.19-1286 0673
MVD, no/HPF 588199 6342180 0.100 - - - vs. not performed)

LVD, no/HPF 24.5:103 289:124 0021 L7 059-2.31 0.659 HO-1 (positive vs. negative) 217 0.66-7.11 0217 408 1.06-15.66 0.040
PL % 19.8:7.0 241279 <0.001 264 134523 0005

Dataare presented as the mean + standard deviation. *Analyzed by Student’s -test; *adjusted by pT stage and grade; “analyzed by Cox regression HR, hazed ratio; C1, confidence interval; T stage, pefhological tmor stage; HO-1, heme oxygeases 1.

analysis. HO-1. heme oxygenase 1: OR, odds ratio: CI, confidence interval; VEGE. vascular endothelial growth factor: COX-2, eyclooxy-
‘genase-2; MVD, microvessel density: LVD, lymph vessel density: P proliferation index: pT stage, pathological tumor st HPE, number
per high-power field (x200 magnification).
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expression in non-muscle-invasive bladder
cancer: Correlation with cell
proliferation, angiogenesis,
lymphangiogenesis and expression of VEGFs
and COX-2. Oncol Lett. 2017 Jan; 13(1):
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