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　Lack of reliable antibodies against estrogen receptor β (ESR2), a nuclear estrogen receptor, has stalled ESR2 research. Thus, 

the recent discovery of a well-validated antibody against human ESR2 (PPZ0506)1 provided momenta to develop new ESR2 

detection systems. To utilize PPZ0506 for immunohistochemical detection of rodent ESR2 proteins, our previous studies 

confirmed its specific cross-reactivity against rat and mouse ESR2 proteins and optimized protocols for immunohistochemical 

staining of rat and mouse sections with PPZ05062―4. Here, we present the immunohistochemical procedures optimized in our 

previous study with some modifications (Supplementary Text; https://doi.org/10.1272/jnms.JNMS.2023_90-209) and show 

representative photomicrographs obtained following the procedures in Figure 1, 2. Specific immunoreactive signals were 

observed in granulosa cells of rat and mouse ovaries (Fig. 1A), epithelial cells of rat dorsal and ventral prostate (Fig. 1B), and 

neurons of rat and mouse brain subregions containing the principal nucleus of the bed nucleus of the stria terminalis, 

paraventricular nucleus, and posterodorsal part of the medial amygdala (Fig. 2).
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Fig.　1　

100 µm100µm100 µm

50 µm

50 µm

Rat Mouse

1st AB (+) 1st AB (-) 1st AB (+) 1st AB (-)

An
te

rio
r

Ve
nt

ra
l

An
te

rio
r

Ve
nt

ra
l

D
or

so
la

te
ra

l
Prostate

Anterior

Dorsal

Lateral

Ventral

La
te

ra
l

D
or

sa
l

Anterior

Dorsolateral

Ventral

1st AB (+) 1st AB (-) 1st AB (+) 1st AB (-)

Ovary Ovary
Rat Mouse

1 mm 1 mm

500 µm

Prostate

Prostate

Seminal vesicleSeminal vesicle

Urethra

Urethra

Vas deferens
Vas deferens

A B

C D

Immunohistochemistry for ESR2

139J Nippon Med Sch 2023; 90 (2)



Fig.　2　
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Fig. 1	 Distribution of ESR2-immunopositive cells in the genital organs

	 Immunostained paraffin-embedded sections prepared from ovaries (A, B) and male urethra-surrounding organs 

(C, D) of rats (A, C) and mice (B, D). Sections were reacted with and without PPZ0506 [1st AB (+) and (-)], and 

then counterstained with hematoxylin. The dashed squares in upper panels A and B indicate the location of 

corresponding magnified images in lower left panels. The boundaries of each lobe of the prostate are indicated 

by dashed lines in upper panels of C and D. Magnified images of the respective lobes of the prostate are 

represented in lower panels of C and D. Although staining was observed in mouse seminal vesicles, these 

signals were not attributed to immunoreaction of PPZ0506, as similar signals were observed in the 

corresponding antibody-omitted controls (Supplementary Fig. 1; https://doi.org/10.1272/jnms.JNMS.2023_90-

209). Scale bars, 500 μm in upper images of A and B, 100 μm in lower images of A and B, 1 mm in upper images 

of C and D, and 50 μm in other images of C and D.

Fig. 2	 Distribution of ESR2-immunopositive cells in the brain

	 Immunostained frozen brain sections containing the principal nucleus of the bed nucleus of the stria terminalis 

(BNSTp), paraventricular nucleus (PVN), and posterodorsal part of the medial amygdala (MePD) from rats (A) 

and mice (B). Sections were reacted with or without PPZ0506 [1st AB (+) and (-)]. The dashed squares in low-

magnification images (left panels) indicate the location of high-magnification images (middle panels). Scale 

bars, 500 μm in low magnification images and 100 μm in high magnification images. 3v, third ventricle; f, fornix; 

lv, lateral ventricle; opt, optic tract.
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