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Study on the role of the antioxidant enzyme peroxiredoxin in canine tumors.

Sakai, Hiroki
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The expression of PRDX1 and 2 in normal tissues of dogs was similar to that
in other animal species. In canine squamous cell carcinoma, the positive score of PRDX1 was higher
in oral squamous cell carcinoma with poor prognosis than in cutaneous squamous cell carcinoma,
suggesting that PRDX1 may be involved in the malignant dynamics in oral squamous cell carcinoma.
PRDX1 immunostaining may differentiate lymph node hyperplasia from lymphoma, as PRDX1 is negative in

normal lymph nodes but positive in T-cell lymphomas. The positive scores of PRDX1 and PRDX2 were
significantly higher in malignant hemangiosarcomas, and the suppression of PRDX1 expression in
canine hemangiosarcoma cell lines suggests that PRDX1 may be involved in the increased cell

proliferation of canine hemangiosarcoma cells.
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- % Figure 1 Immunohistochemistry of PRDX1 in normal tissues.
03 %)‘0) 75 hf,:; ;FJ:,Bi s (A) Squamous cells in the epidermis. (B) Squamous cells of hair follicles
CRVTE, MENBMIIL  (arrows) and sebaceous glands (arrowhead). (C) Apocrine sweat glands.
PRDXI B L X2 oWz b fa (D) Ma?r())phages in the dermis. (E) ](31())0d vessels in the subcutane(zui
P ST F3U tissue. (F) Fibroblasts in the dermis. (G) Striated cutaneous muscle. (H
PE"C, MR 45\ T, PRDXL 1 Mammary gland tissues in resting period. (I) Mammary gland tissues
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Figure 2. Immunohistochemistry of PRDX2 in normal tissues.
(A) Squamous cells in the epidermis. (B) Squamous cells of hair
follicles (arrow)and sebaceous glands. (C) Apocrine sweat glands.
(D) Macrophages in the dermis. (E) Microvessels in the dermis.
(F) Fibroblasts in the dermis. (G) Striated cutaneous muscle. (H)
Mammary gland tissues in resting period. (I) Mammary gland
tissues in lactation period. Myoepithelial cells were negative for
PRDX2 (arrow). Bar, 20 um.
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Figure 3. Immunohistochemistry of
PRDX1 and 2 in squamous cell
carcinoma.

(A) Cutaneous squamous cell carcinoma.
The IHC score of this sample was 3.33.
(B) Cutaneous squamous cell carcinoma.
The IHC score of this sample was 4.67.
(C) Oral squamous cell carcinoma. The
THC score of this sample was 9.67. Bar,
50 pm. (D) Oral squamous cell carcinoma.
The THC score of this sample was 2.33.
Bar, 50 pm. (E) The box-and-whisker plot
of PRDX1 IHC scores of squamous cell
carcinomas between the skin and oral
cavity. There was significant difference of
THC score of PRDX1 between cutaneous
and oral squamous cell carcinomas (p <
0.05). (F) The box-and-whisker plot of
PRDX2 IHC scores of squamous cell
carcinomas between the skin and oral
cavity. There was no significant difference
of THC score of PRDX2 between
cutaneous and oral squamous cell
carcinomas.

Figure 4. Immunohistochemistry of PRDX1
and 2 in lymphomas.

(A) B-cell lymphoma in the lymph node.
Lymphoma cells were weakly positive for
PRDX1. The THC score of PRDX1 in this
sample was 4.33. Bar, 50 um. (B) B-cell
lymphoma in lymph node. The nuclei of
reticular cells in the lymph node showed
weakly positive for PRDX2 (arrow).
Neoplastic cells were negative for PRDX2.
The THC score of PRDX2 in this sample was
0.00. Bar, 50 um. (C) T-cell lymphoma in the
lymph node. The nuclei and cytoplasm of
neoplastic cells were positive for PRDX1.
The THC score of PRDX1 in this sample was
5.33. Bar, 50 um. (D) T-cell lymphoma in the
lymph node. The nuclei of reticular cells
showed weakly positive for PRDX2 (arrow).
Neoplastic cells were negative for PRDX2.
The IHC score of PRDX2 in this sample was
0.00. Bar, 50 um.
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Figure 5. Immunohistochemistry of PRDX1 and 2 in canine hemangioma (HA) and hemangiosarcoma (HSA)
tissues.

(A) Immunohistochemical (IHC) staining image for PRDX1 expression in canine HA. HA cells were negative for
PRDX1. THC score of this sample is 0.00. Bar, 50 pm. (B) IHC staining image for PRDX2 in canine HA. HA cells
were negative for PRDX2. IHC score of this sample is 0.00. Bar, 50 pm. (C) IHC staining image for PRDX1 in
canine HSA. HSA cells were positive for PRDX1 (arrows). IHC score of this sample is 12.00. Bar, 50 um. (D) IHC
staining image for PRDX2 in canine HSA. HSA cells were positive for PRDX2 (arrow). IHC score of this sample is
12.00. Bar, 50 pm. (E) The box-and-whisker plot of THC sores of PRDX1 in canine HA and HSA. IHC score of
PRDX1 in HSA was significantly higher than that in HA. Bar crossing the box-and-whisker plot expresses the
sample average. (F) The box-and-whisker plot of IHC sores of PRDX2 in canine HA and HSA. IHC score of PRDX2
in HSA was significantly higher than that in HA. Bar crossing the box-and-whisker plot expresses the sample
average (*p <0.05).
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Figure 6. The comparison of IHC scores of PRDX1 and 2 in histopathological subtypes of canine
hemangiosarcoma (HSA).

(A) The box-and-whisker plot of the immunohistochemical (IHC) scores of PRDX1 in each histopathological
subtypes of canine HSA. There were no significant differences in the expressions of PRDX1 among three
subtypes of HSA. (B) The box-and whisker plot of IHC scores of PRDX2 in each histopathological subtypes of
canine HSA. There were no significant differences in the expressions of PRDX2 among three subtypes. Bar
crossing the box-and-whisker plot expresses the sample average.
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A * (*:p <0.09) Figure 7. Analysis of PRDX1 and 2 expressions by

2 real time reverse transcriptase-PCR and western
blotting in PRDX1-knockdown experiment with the
hemangiosarcoma cells (JuB4 and Ud6) added
siRNA-PRDX1 (20 nM) or scRNA-PRDX1 (control)
(20 nM).
(A) The relative expression of PRDX1 mRNA in
JuB4 and Ud6 cell lines added siRNA-PRDX1 or
o scRNA-PRDX1. The expression level of PRDX1
mRNA in the hemangiosarcoma cell lines added
o = == siRNA-PRDX1 was lower than those in the cell lines
K added scRNA-PRDX1 (p <0.05). (B) The protein
& \f ?9‘29+ @‘" expression of PRDX1, PRDX2 and B-actin proteins in
K ; JuB4 and Ud6 cell lines added siRNA-PRDX1 or
& & scRNA-PRDX1. The protein expression of PRDX1 in
¢ hemangiosarcoma cell lines added siRNA-PRDX1
B was decrease in comparison to that in cell lines
added scRNA-PRDX1. However, there was no
PROXI — - change of the PRDX2 protein expression in cell lines
added siRNA-PRDX1 and scRNA-PRDX1.
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JuB4 Uds (:P <005  moure 8 The cell viability of canine

hemangiosarcoma cell lines (JuB4 and Udé) added
* siRNA-PRDX1 or scRNA-PRDX1.
100 r * 1 The absorbances of samples added each RNA-
1 S PRDX1 were normalized by the absorbance of
sample added medium instead of RNA-PRDX1 (No-
RNA). The relative cell viability of siRNA-PRDX1
(JuB4) and scRNA-PRDX1 (JuB4) were 0.539 (SD=
0.0338) and 0.893 (SD +0.0443). The relative cell
viability of siRNA-PRDX1 (Ud6) and scRNA-PRDX1
(Ud6) were 0.355 (SD £0.00746) and 0.836 (SD =+
0.0298). The cell viability of siRNA-PRDX1 cell lines
0.00 was lower than that of scRNA-PRDXI1 cell lines (p
QQJ# Q@\ & s &5 <0.05).
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