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A B S T R A C T  

Objective: To study the relationship between the 
expression of PS2 protein and Estrogen (ER) and 
Progesterone Receptor (PR) status and their prognotie 
value in breast cancer, Methods: Using the 
immunohistochemical method, PS 2 protein expressions 
were detected in 105 cases with breast cancer, Results: 
The positive rate of PS2 protein was 50.48% (53/105) in 
105 cases. The positive rate of PS 2 in the patients who 
survived five years or more was 56.96% (45/79), which 
was higher than that of those who lived less than five 
years (30.77%, 8126). In the ER, PR (+) patients, the 
positive rate nf PS 2 was higher (76.74%, 33/34), than 
that of those with ER, PR (-) (22.5 %, 9/40). Conclusions: 
Our results suggest that the expression of PS2 protein 
was positively correlated with the 5-year-survival and 
that of ER and PR in breast cancer. It is considered that 
PS z may be as a prognostic predictor, and detection of 
PSz protein expression was useful for a guiding 
treatment of breast cancer. 
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The PS2 protein was secreted from estrogen- 
dependent cells. In recent studies, it has been 
demonstrated that the expression of PS~ was closely 
correlated with the estrogen receptor (ER) and 
progesterone receptor (PR) in cancer tissues. 
Detection of PSi. gene expression was more valuable 
than that of ER as a prognostic index of breast 
cancer. I~j The aims of this study were to determine the 
relationship among the expression of PS2, ER and PR 
status, menopausal status, lymphatic metastases, as 
well as survival time after operations in 105 cases 
with invasive ductal breast carcinoma. 
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MATERIALS AND M E T H O D S  

Samples  

One hundred and five cases of invasive ductal 
breast cancer, who had undergone modified 
mastectomy, being hospitalizing in Beijing Cancer 
Hospital, Beijing Medical University from 1991 to 
1992 were studied. All of them were females. The age 
of the patients ranged from 27 to 73 years old 
(average 50), There were 40 cases who had isolatera] 
axillary lymph node metastasis found at the time of 
operations. Of them, 26 patients have died during the 
5 years after operations. 

Agents  and Methods 

The PS2 was detected with routine paraffin 
sections. The first antibody was mouse anti-human 
monoclonal antibody (Zymed, Cat No. 003118) at a 
dilution of 1 to 30. The detection procedure was done 
as described in LSAB Kit protocol (DAKO, K681). 
TBS instead of the first antibody was used in the 
negative control. 

ER and PR were detected by dextran-coated 
charcoal (DCC) method. More than 10 fmol/mg of ER 
or PR was defined as positive expression. [~1 

Results  Determinat ion 

The PS: positive cell was defined when there 
was an aggration of brown particles in the cytoplasm 
of the breast cancer cells and there was a tendency to 
assemble around the nucleus. The positive expression 
of PS2 was determined when the positive cells were 
more than ten percent ~3'*~. 

Statistical Analysis  

X 2 test was used in this study. 

RESULTS 

The Rate of PS2 Expression in Invasive Ductal  
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Breast Carcinoma 

The rate of positive expression of PS2 was 
50,48 % (53/105) in all 105 patients. 

The Association of PS2 Positive Expression and ER, 
PR Status 

In 43 cases which both ER and PR were positive, 
thirty-three cases (76.74%) were PS2 positive, and in 
40 cases with both ER and PR negative. Only 9 eases 
(22.5%) were PS2 positive. The PSz expression was 
significantly correlated with the steroid receptor 
status (P(0.01) (Table 1). 

Table 1. The relationship between positive expression of  PS: and ER, PR status 

Stero!d.receptor Cases PSi+ (%) PS~ (%) 
ER-, PR- 40 
ER-, PR+ 7 
ER+, PR- 15 
ER+, PR+ 43 

Total 100 

9 (22.5) 31 (77.50) 
1 (14.28) 6 (85~7t) 

10 (66.66) 5 (33.33) 
33 (76.74) 10 (23.26) 
55 (50.48) 52 (49.52) 

The Difference of PS2 Expression in Patients with 
Different Menopasual Status, Axillary Lymph 
Node Metastasis at the Time of Operation and 
Survival Times 

The rate of PS2 positive expression in groups of 

premenopasual , negative metastasis of lymph node 
and survival time of more than 5 years after operation 
were significantly higher than that of the group of 
postmenopasual, positive metastases of lymph 
node and survival time of less than 5 years. (P<0.05) 
(Table 2) 

Table. 2 The relationship among PS,_ expression, manopau.~al status, lymph node metastases and survival time 

Clinical material Cases PSi+ (%) 
Menopausal status 

Pre 60 31 (51.67) 
Post 45 22 (48.89) 

Lymph node metastasis 
Positive 40 22 (55.00) 
Negative 65 31 (47.69) 

S urviv',d time 
>5 years 79 45 (56.96) 
<5 years 26 8 (30.77) 

DISCUSSION 

The PSi_ gene was located in chromosome 21q 
and was regulated by estrogenJ ~ The coded protein 
was a kind of secretive protein which includes 84 
amino acid residuals, r< Many researchers used ER 
and PR status as the index of whether to apply 
endocrinotherapy or not, but about 30 to 50 per cent 
of breast cancer patients could not get the 
anticipanted results with endocrinotherapy. However, 
the effect of this therapy could be seen in some ER 
negative patients. It has been demonstrated by 
immnnohistochemistry that the ER positive cells were 
not distributed evenly. According to reports of many 
researchers, the PS_~ protein is closely association with 
ER and PR status. General speaking, breast cancer 
patients with ER and PR positive were positive of PS2 
expression. The patients with negative of ER and PR 
had extremely less positive expression of PSi. 

Therefore, PS, was more valuable than ER status in 
predicting the reaction on endocrinotherapy of breast 
cancer patients and the expression of PS~ protein 
seemed to be correlated with the tumor's biological 
behavior, t~l 

The rate of positive PS: expression in breast 
cancer was not identical. It was 43 to 58 per cent 
according to Thampson report, is1 We found that the 
incidence of positive expression of PSz was 50A8% in 
our ] 05 cases with invasive duetal breast cancer. 

PS2 was regulated by estrogen and its 
transcription was under control and induced through 
estrogen. The PS2 protein was depended on the 
existence of E R  Therefore, there was close 
relationship between PSz protein and ER, PR status. 
The study of Coin on 446 cases of primary breast 
cancer found that there were 174 cases all positive 
with PS2, ER and PR, 12 cases (less than 3%) were 
PS~ positive but ER and PR were negative. 80 cases 
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(about 18%) were PSz negative but both ER and PR 
were positive t~. We analyzed 105 cases with invasive 
ductal breast cancer. Among them the cases with all 
positive PS2, ER and PR, and the cases with PS2 
positive but both ER and PR negative were 33 and 9, 
respectively (P(0.01). It means the positive 
expression of PS~ was positively correlated with the 
steroid receptor status. 

Most of the researchers thought that the 
correlation between PS~ expression and ER status was 
more obvious in premenopausal women (less than 50 
years old) than postmenopausal women (more than 50 
years old). Detre reported that this correlation was 
100 per cent in women less than 50 years old TM. Our 
study showed that the positive expression of PS2 in 
premenopausal women was higher than those of 
postmenopausal women. This result indicated that the 
positive expression of PS2 might be affected by 
endocrine and may have instructive significance to 
the endocrinotherapy. 

Generally speaking, the prognosis of breast 
cancer patients with axillary lymph node metastases 
was not good. The study by Gion indicated that PS2 
expression was an important prognostic factor, 
especially for the patients with lymph node 
metastasis tsl. There was the tendency of early- relapse 
and insensitivity to endocrinotherapy in patients with 
PS2 negative expression, re1. In our study, 22 out of 40 
patients with axillary lymph node metastasis were PS2 
positive (55%), whereas 47.6 per cent (31/65)patients 
had no auxiliary lymph node metastasis. Eleven out of 
26 patients who had axillary lymph node metastasis 
and whose PS~ expression was negative died within 5 
years after their operation. 

Many researchers strongly recommended that 
PS2 expression is a very useful prognostic factor for 
breast cancer. With the research on 205 cases of 
breast cancer, Fockens found that there was distinct 
difference of 5-year survival rate in the two groups of 
PS2 positive and negative. The times of overall 
survival and disease free survival in the group of PS2 
negative were obviously shorter than that of PS: 
positive group. The rates of relapse and mortality of 
patients with PS2 negative was 2.5 to 5.0 times higher 
than that of patients with positive PSz m. In our study, 
the rate of PS: positive expression was 56.96% in the 
group of patients whose survival time were longer 
than 5 year (45/79), but it was 30.77% in the group of 
patients with survival time was less than 5 years 
(8/26). The difference was of significance. 

Although the exact function of PS2 is not clear, 
we demonstrated that positive expression of PS2 is 
closely associated with ER and PR status, as welI as a 
patient's 5-year survival rate. The factor of PS, can be 
as an important prognostic factor of patients with 
breast cancer and may have instructive significance to 
endocrinotberapy for the premenopausal patients. 

Fig. 1 invasive ductal carcinoma of breast 200 x 
PS~ protein positive 

Fig. 2 invasive ductal carcinoma of breast 
PS2 protein positive 
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