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ABSTRACT 
Rupixiao Tablets (RPXT) is a Chinese Traditional Medicine compound and comprises of 15 Chinese medicines, but 

the effect of anti-mammary gland hyperplasia, toxicity and mechanism are not clear. We investigated the protective 

effect of RPXT on hyperplasia of mammary gland (HMG) induced by estrogen and progestogen in SD rats. The rats 

were randomly divided into three groups (n = 10), including normal control group, HMG model group and RPXT 

treatment group. The toxicity study of RPXT on HMG rats was performed at 500 mg/kg/day by i.g. for 35 consecutive 

days. Changes of nipple height and diameter, serum sex hormones levels and organ indexes, pathologic changes of 

mammary gland, heart, liver, spleen, kidney and lung, hematological and biochemical analysis were measured or ob-

served to evaluate the anti-HMG effect and toxicology of RPXT. The expression of AP-2α, P53 and caspase-3 in 

mammary gland of rats were analyzed by western blot. The results indicated that RPXT could remarkably decrease 

nipple height and diameter, uterus index and E2 concentration of HMG rat serum, and no toxicity at dose of 500 mg/

kg/day. AP-2α, P53 and caspase-3 expression in mammary gland was  significantly decreased in mammary gland of 

RPXT -treated HMG rats. The whole results indicated that RPXT has protective and therapeutic effects on HMG rats, 

and is a promising Chinese Traditional Medicine for human mammary cancer prevention which is related to caspase-

3, AP-2α and P53 expression. 
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1.INTRODUCTION 

Hyperplasia of mammary gland (HMG) is a kind of 

pathological hyperplasia of lobules of mammary 

gland, induced by the balance disorder of estrogen 

and progesterone in the middle-aged women. As a 

risk of causing mammary carcinoma, the morbidity of 

HMG is increasing nowadays [1-2]. So, it is important 

to discovery drugs that are more convenient, effec-

tive, and have fewer side effects for the  treatment of 

HMG, and to explore the anti-HMG mechanisms of 

these drugs. 

 

Rupixiao Tablets (RPXT) is a Chinese Traditional 

Medicine compound and comprises of 15 Chinese 

medicines and the main ingredients of RPXT are Cer-

vi Cornu, Taraxaci Herba, Laminariae seu Eckloniae 

Thallus, Trichosanthis Radix, Spatholobi Caulis;, No-

toginseng Radix et Rhizoma, Paeoniae Radix Rubra, 

Sargassum, Rhapontici Radix, Aucklandiae Radix, 

Scrophulariae Radix, Moutan Cortex, Prunellae Spi-

ca, Forsythiae Fructus, Carthami Flos. It acts to sof-

ten hardness, dissipate stasis, activate blood, relieve 

pain, clear heat and remove toxin [3], but the effect of 

anti-mammary gland hyperplasia, toxicity and mecha-

nism are not clear. 

 

In the present study, we evaluated the anti-HMG ef-

fects and the toxicity of RPXT at 500 mg/kg/day in 

HMG rats which were induced by estrogen and pro-

gestogen. The expression of caspase-3, AP-2α and 

P53 in mammary gland was detected by western blot. 

 

2. MATERIALS AND METHODS 

2.1. Chemicals  

Rupixiao Tablets (RPXT) was obtained from Liao-

ning Herbpex pharmaceulical (Group) Co., Ltd. Es-

trogen benzoate injection was purchased from Ningbo 

Second Hormone Factory. Progestogen injection was 

purchased from Shanghai general pharmaceutical 

Co., Ltd. Progesterone (P), Estradiol (E2), Prolactin 

(PRL) and Testosterone (T) ELISA kits were pur-

chased from Shanghai Hengyuan Biological Technol-

ogy Co., Ltd. All other regents and solvents were of 

analytical grade. 

 

 2.2. Animals and treatments   

Virgin female Sprague Dawley rats weighing 180–

220 g was supplied by Vital River Laboratory Animal 

Technology Co. Ltd. Experimental protocols fol-

lowed standards and policies of Shandong Academy 

of Pharmaceutical Sciences Animal Care and Use 

Committee. They were allowed for acclimation for a 

week before use. The rats were housed in plastic cag-

es with room temperature of 24±1°C with a relative 

humidity of 55±5% under a 12 h light-dark cycle and 

provided with rodent chow and water ad libitum. 

  

2.3. Animal model and experimental groups  

The rats were randomly divided into three groups (n 

= 10), rats in the normal control group were adminis-

tered with normal saline intramuscularly, rats in other 

groups were treated with estrogen (0.5 mg/kg) intra-

muscularly for 30 days, and followed with progesto-

gen (5 mg/kg) for another 5 days to induce HMG 

model [4-5]. From the 36th day, rats were treated with 

RPXT (500 mg/kg) in RPXT group, normal saline in 

the normal control group and HMG model group by 

gavage for 35 days. 

  

2.4. Body weight, food intake, nipple height and 

diameter, and organ indexes  

Body weight, food consumption and nipple height 

and diameter of HMG rats were recorded on the first 

day of administration, and then once a week thereaf-

ter and until termination. Organ indexes (uterus, 

spleen and thymus) were calculated as uterus, spleen 

or thymus weight divided by body weight. Organ in-

dex was calculated by the following formulae: Organ 

index﹦(W organ×10)/ W body. Worgan and Wbody stand 

for the average weights of uterus/spleen/thymus and 

body of the rats [6]. 

  

2.5. ELISA  

At the end of experiments, blood samples were cen-

trifuge at 3000 rpm for 10 min at 4°C, the levels of 

sex hormone in blood serum was observed before the 

rats were sacrificed. E2, T, PRL and P concentrations 

in the HMG rat serum were measured by enzyme-

linked immunosorbent assay (ELISA) kits according 

to the procedures recommended by the manufacturer 



 

———————————————————————————————————————————————————

WWW.SIFTDESK.ORG 842 Vol-4 Issue-6 

SIFT DESK  

(Shanghai Hengyuan Biological Technology Co., Ltd, 

China). 

  

2.6 . Hematological assay and serum biochemistry  

Blood samples were collected for analysis of hema-

tology and serum  biochemistry at the end of experi-

ments. Hematological parameters included white 

blood cell count (WBC), red blood cell (RBC), hemo-

globin (HGB), hematocrit (HCT), mean corpuscular 

volume (MCV), mean corpuscular hemoglobin 

(MCH), platelet count (PLT), lymphocytes (LYM), 

monocytes (MON), neutrophilic granulocytes 

(NEUT), eosinophils (EOS), basophilic granulocyte 

(BAS). The clinical chemistry parameters included 

alanine transaminase (ALT), aspartate transaminase 

(AST), alkaline phosphatase (ALP), blood urea nitro-

gen (BUN), triglyceride (TG), total protein (TP), cre-

atine kinase (CK), total bilirubin (TBIL), albumin 

(ALB) and creatinine (CREA). 

  

2.7. Histological observations  

Tissues of mammary gland, heart, liver, spleen, kid-

ney and lung from all groups were fixed in 10% buff-

ered formalin, embedded in paraffin, sectioned into 4 

μm pieces and stained with Hematoxylin-Eosin (H-E) 

and examined using optical microscopy. 

  

2.8. Western blot  

The expression of AP-2α, P53 and caspase-3 in mam-

mary gland of RPXT group and HMG model group 

rats were analyzed by western blot. Total protein of 

them was transferred to Poluvinglidene Fluoride 

(PVDF) membrane (Millipore, USA). AP-2a, P53 and 

caspase-3 (1:1000, Cell Signaling Technology, USA) 

antibodies were added and incubated for 1 h at room 

temperature and then detected the corresponding HRP

-labelled secondary antiserum (1:4000, Santa Cruz 

Biotechnology, INC). A β-actin (1:5000, Santa Cruz 

Biotechnology, INC) antibody was used for loading 

control [6]. 

  

2.9. Statistical analysis  

Data were analyzed by Student’s two-tailed t test or 

Microsoft Excel and presented as the mean ± SD. 

Significant difference is indicated as * p < 0.05 and 

** p < 0.01. 

3. RESULTS 

3.1. Effect of RPXT on nipple height and diameter 

in rats  

Figure 2 shows the Effect of RPXT on nipple height 

and diameter in rats. From the figure, the height and 

diameter of nipples (Left 2 and Right 2) of RPXT 

group and normal control group were obviously re-

duced compared with HMG model group (P＜ 0.01) 

during the intragastric administration for 35d. 

Fig.1 Height and diameter of left and right nipples in 

different groups. 

  

3.2. Effects of RPXT on uterus, spleen and thymus 

index in rats 

Figure 2 shows the Effect RPXT on uterus, spleen 

and thymus index in rats. From the figure, uterus in-

dex of RPXT group were significantly decreased (P＜

0.01) compared with  HMG  mod-

el  group.  Spleen  index  and  thymus  index  of 

RPXT group  had no significant difference (P>0.05) 

compared with HMG model group. These results in-

dicate that RPXT maybe play anti-HMG function by 

decreasing uterus index to inhibit hypertrophy and 

hyperplasia of the uterus. 

Fig.2 Effects on uterus, thymus and spleen index in 

different groups. 

https://www.siftdesk.org/articles/images/542/1.png
https://www.siftdesk.org/articles/images/542/2.png
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3.3. Effect of RPXT on serum sex hormone levels 

in HMG model rats 

Figure 3 shows the Effect of RPXT on serum sex 

hormone levels in HMG model rats. Com-

pared  with  normal  control  group,  HMG  model  ra

ts  serum  estradiol  (E2) concentration was obviously 

increased (P＜0.01); progesterone (P) and testos-

terone (T) concentration was significantly decreased 

(P＜0.05); prolactin (PRL) had no significant  differ-

ence  (P>0.05).  E2  concentration  of  RPXT  group  

was  decreased significantly compared with HMG 

model group ((P＜0.01), but T, P and PRL concentra-

tion of RPXT group had no significant difference 

(P>0.05). 

Fig.3 Serum sex hormone concentration in different 

groups. 

  

3.4. Effect of RPXT on mammary gland tissue  

Figure 4 shows the Effect of RPXT on mammary 

gland tissue. From the figure, Pathomorphology ex-

amination of mammary gland tissue in normal control 

group showed no proliferative lesions, no mammary 

ducts ectasia and no expansion of mammary lumens 

(Fig.4.A). The rat’s mammary gland tissue in HMG 

model group had histological abnormalities, includ-

ing significantly proliferative lesions, mammary 

ducts ectasia expansion of mammary lumens; acinus 

and lobules significantly increased (Fig. 4. B). Com-

pared with HMG model group, hyperplasia of mam-

mary gland in RPXT group was obviously alleviated, 

and the number of acinus was markedly decreased 

(Fig. 4.C). These results indicate that RPXT 

has  therapeutic effect on HMG rats induced by estro-

gen and progestogen. 

Fig.4 Histological images of mammary gland tissue 

(original magnification, 40×). (A) Normal control 

group; (B) HMG model group; (C) RPXT group 

 

3.5. Toxicity of RPXT in HMG rats   

The toxicity study of RPXT group and HMG model 

group rats include body weight, food intake, histo-

pathological analysis, hematological and biochemical 

analysis. Figure 5 shows the effect of RPXT on the 

food intakes and body weights of HMG rats with 500 

mg/kg. From the figure, the body weights and food 

intakes of the RPXT-treated HMG rats (500 mg/kg/

day) had no significant difference compared with 

HMG model rats. 

 

Figure 6 shows the histopathologic analysis by H&E 

staining of RPXT-treated HMG rats and HMG model 

rats. From the figure, the five organs (heart, liver, 

spleen, kidney and lung) had no obvious morphologic 

difference between RPXT group rats and HMG mod-

el group rats. 

 

There was no effect on hematological parameters and 

serum biochemical parameters between RPXT group 

and HMG model group, including WBC, RBC, HGB, 

HCT, MCV,MCH, PLT, LYM, MON, NEUT, EOS, 

BAS; and ALT, AST, ALP, ALB, BUN, TG, TP, 

CK, TBIL and CREA levels (P>0.05)(data not 

shown). These results indicated that RPXT has no 

toxic effect for HMG rats at dose of 500 mg/kg/day. 

Fig. 5 Effects of RPXT on the food intakes (A) and 

body weights (B) of HMG rats with 500 mg/kg. 

 

https://www.siftdesk.org/articles/images/542/3.png
https://www.siftdesk.org/articles/images/542/4.png
https://www.siftdesk.org/articles/images/542/5.png


 

———————————————————————————————————————————————————

WWW.SIFTDESK.ORG 844 Vol-4 Issue-6 

SIFT DESK  

3.6. Western blot analysis of mammary gland tis-

sues 

Figure 7 shows the expression of AP-2α, P53 and 

caspase-3 in mammary gland tissues of HMG model 

and RPXT-treated rats by western blot. From the fig-

ure, AP-2α, P53 and caspase-3 expression in mamma-

ry gland was significantly decreased in mammary 

gland of RPXT -treated HMG rats. 

Fig.7 Western blot analysis of mammary gland tis-

sues. The expression of AP-2α, P53 and caspase-3 

was analyzed by Western blot in mammary gland tis-

sues of HMG model and RPXT-treated rats. 

 

4. DISCUSSION 

This study provides evidence that RPXT has protec-

tive and therapeutic effects on HMG rats and no tox-

icity at dose of 500mg/kg. Uterus and mammary 

gland are the main target organ of estrogen [7]. RPXT 

could decrease E2 concentration, uterus index and 

hyperplasia of mammary gland of HMG rats, so 

RPXT should have protective effect on uterus and 

mammary gland of HMG rat and play the role of anti-

HMG by regulating hormone level. The heights and 

diameters of nipples, volume and number of mamma-

ry lobules and acinus in RPXT group rats remarkably 

decreased. The results reveal that the mammary gland 

of RPXT group rats recovered well and RPXT has 

therapeutic effect on HMG rats induced by estrogen 

and progestogen. 

 

Caspase-3 is involved in carcinogenesis and progres-

sion of breast cancer，which suggests that increased 

expression of caspase-3 is common events in breast 

cancer. The expression of caspase-3 protein in inva-

sive duct carcinoma (IDC), ductal carcinoma in situ 

(DCIS) and HMG was higher than that in tumor adja-

cent tissues and that in IDC and DCIS was higher 

than that in HMG[8]. The expression of caspase-3 in 

breast cancer was significantly higher than in breast 

benign hyperplasia and normal breast, and that of in 

breast benign hyperplasia was higher than that in nor-

mal breast[9]. AP-2 and P53 family members have 

different function at various developmental and life-

time periods. P53 family is related to the function and 

expression of AP-2 family members during different 

stages of normal development or disease processes[10]. 

AP-2α is a member of AP-2 family and required for 

normal growth and morphogenesis and an important 

for cellular functions such as proliferation, apoptosis 

and differentiation in the mammary epithelium under 

physiological conditions[11- 12]. The western blot re-

sults indicate that the expression of caspase-3, AP-2α 

Fig.6 Histopathologic analysis by H&E staining of organs (heart, liver, spleen, kidney and lung) of RPXT-
treated HMG rats compared with HMG model rats.  

https://www.siftdesk.org/articles/images/542/6.png
https://www.siftdesk.org/articles/images/542/7.png
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and P53 in mammary gland of HMG model group 

was higher than that in mammary gland of RPXT 

group. The reasons may be that the degree of HMG 

reduced by RPXT is  related to the expression of 

caspase-3, AP-2α and P53 in mammary gland. Low-

expression of AP-2α and P53 caused by RPXT in 

mammary gland reduce cell proliferation, or lead to 

cell cycle arrest and then suppressed mammary gland 

growth and morphogenesis. The exact anti-HMG ef-

fect mechanism of RPXT need more studies to clari-

ty. 

 

CONCLUSION 

RPXT has protective and therapeutic effect, no toxic 

effect on HMG rats, and is a promising Chinese Tra-

ditional Medicine for human mammary cancer pre-

vention which is related to caspase-3, AP-2α and P53 

expression. Further studies would focus on the exact 

anti-HMG effect mechanism of RPXT.  
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