The Study of Estrogenic like Effects and Toxicity of Smith Naturals Standardized Pueraria mirifica extract, in Mice. 

 Abstract 

Pueraria mirifica is found only in Thailand. Although there have been reports of findings plants in the same family of “Pueraria” in Thailand and Asian countries, these plants are of a different species and possess different efficacy and toxicity from Pueraria mirifica. 

Pueraria mirifica is a climbing plant, usually grows in mountainous areas, wrapping its vines around trees. There are three small leaves on each branch and purple blooms on the top. The tubers are round and stay underground. When cut, a white liquid, like skim milk, comes out. The shapes and sizes of Pueraria mirifica are diverse, depending on the environment in which it grows. The active ingredients are found within the roots, from which the extract is made. 

The objective of this research is to study the estrogenic-like effect of standardized Pueraria mirifica extract from Smith Naturals Co., Ltd. ( miroestrol is used as a marker to determine the standardization of the extract) compared to Progynova in hysterectomied mice. Progynova is the product, containing estradiol valerate and is commonly used in hormone therapy replacement. 

 This research is divided into 2 studies.  First, is the study of the estrogenic-like activity of standardized Pueraria mirifica extract in different doses when compared to different doses of Progynova in the ovarectomied mice, using the opened vagina (after receiving Pueraria mirifica), vaginal cells and the weight of wet and dry uterus are used as indicators. From the research, it was found that standardized Pueraria mirifica extract exhibits more estrogenic like effects than the Progynova, when the weight of the wet uterine is used as the indicator. It was also found that the dose of 0.2, 1.0, 5.04 and 30.28 mg of standardized Pueraria mirifica extract exhibits estrogenic effects equivalent to 2.8, 3. 9, 19.4 and 70.5 (g of Progynova respectively. Nevertheless, when the weight of the dry uterus is used as the indicator, it was found that 0.2, 1.0, 5.04, 30.28 mg of standardized Pueraria mirifica extract gave estrogenic effects equivalent to 2.3, 5.2, 30.3, and 66.1 (g of Progynova respectively. From this research information, we can conclude that using standardized Pueraria mirifica extract containing miroestrol in small doses increases responses of the uterus in mice, furthermore, using the product at higher doses, also increases responses of the uterus in mice, but at a diminishing rate. 

Second is the study of acute toxicity of standardized Pueraria mirifica extract to see its effects on organs and to see amount of various substances in blood.  The method is to provide 0.6 mg of Pueraria mirifica extract to each rat (This dose refers to 0.021 (g of miroestrol or 100 mg of standardized Pueraria mirifica extract which is the recommended dosage of 50 kg person per day.) and provide 0.6 and 3.0 mg (10 and 50 times more than the recommended normal dose respectively) to each male and female rat. From the result of this research, we did not find any acute toxicity in either sex, but Pueraria mirifica extract in high doses affected the weights of organs and values of some of the substances in blood. 

The conclusion of this research is that standard Pueraria mirifica extract ( miroestrol) exhibits estrogenic-like-activity when compared with Progynova, and 5.04 mg of Pueraria mirifica standardized extract (having 1 (g of miroestrol) gives equivalent effect to 19.4-30.3 (g of Progynova. And from the study, there was no acute toxicity and any abnormality in organs of mice in both sexes. However, Pueraria mirifica extract in the greater dose than physiological dose may for some extent affect weights of animal organs and some substances in the blood during the study. 

Principle of the Research 

It is widely accepted that the dried powder and the liquid extract of Pueraria mirifica exhibits estrogenic activity in mice. (Anucha, 1984; Arun and Yuthana, 1992; Udorn, 1983; Jones and Pope, 1960; Smitasiri et al, 1986 a, b; Sornsrivichai et al, 1987) It is because Pueraria mirifica has miroestrol (Cain, 1960; kashemsanta et all, 1963; Pope et all, 1958), which is an estrogenic-like hormone. Moreover, there are Puerarin, Daidzin, Daidzein, Genistin and Genistein (Ingham et all 1986) found in Pueraria mirifica. Pueraria mirifica has also been used as an ingredient in health products for humans. 

Smith Naturals Co., Ltd. is one of the companies that uses and develops Pueraria mirifica. The company is interested in studying its Pueraria mirifica standardized extract from Saraburi source. The company claims to know the amounts of miroestrol and other substances including Puerarin, Daidzin, Daidzein, Genistin and Genistein) and wants to compare the potency of the extract with estrogen hormone which is widely available in public. This study chose “Progynova” of Shering Co., Ltd, Germany, as the estrogen hormone (1 tablet of Progynova contains 2 mg of estradiol valerate). 

This study uses the open vagina, vaginal cells, and the weight of wet and dried uterus of ovarectomized as an indicating factor, similar to the method of Zarrow et al, 1964 which is still an applicable way to test substances that produce estrogen like effects. 

In addition, Smith Naturals is also interested in studying its standardized extract of Pueraria mirifica to find out if it causes any acute toxicity in the test animals by doing acute toxicity in addition to observing death rate and other symptoms. This study would provide more detail information of the effect of Pueraria mirifica to the weights of animal organs. Arun and Yuttana (1992) reported that estrogen like effects of Pueraria mirifica significantly increased the weight of the uterine and this effect can be seen around the 9th day after the starting date of giving Pueraria mirifica to the animals. To reassure more accurate results, this study chose to study the toxicity of the extract on the organs in the 7th day after administration of Pueraria mirifica to the animals. 

Objectives 

To study standard Pueraria mirifica extract of Smith Naturals Co., Ltd. as it relates to: 

the estrogenic-like effect when compared to Progynova in hysterectomied mice. 

the acute toxicity and effect on organs relative to other values in the blood, in animals of both sexes. 

Materials and Procedure 

The Pueraria mirifica extract used in this research. 

The Pueraria mirifica extract used in this research is the Pueraria mirifica from Saraburi province, extracted and standardized by the method of Smith Naturals Co., Ltd.  The active ingredient, which is believed to be miroestrol, in the standardized extract, is set at 21mg / 100g by diluting the stock of extract, provided by the company, which has miroestrol at different level of concentrations. The stock of extract used in this study has miroestrol at 86.81 mg. / 100ml and it is diluted to 21mg. / 100ml to reach the standard. 

Dose of Pueraria mirifica extract given to the mice when compared to human weight 

Normally, each capsule of the product made by the company contains 100mg of standardized Pueraria mirifica; therefore, each capsules contains 0.021 ug of miroestrol (there is 21.0 mg. of miroestrol in 100g. of standardized Pueraria mirifica). 

The recommended dose of the product is 1 capsule (100mg of Extract) per day for a 50 kg. person. 

Therefore, the recommended dose of Pueraria mirifica standardized extract for a 1 kilogram person is 2 mg / day. 

Therefore, the recommended dose of Pueraria mirifica standardized extract for a rat weighting 30g. is 0.06 mg / day or (approximately 0.0126 (g of miroestrol / day). 

The dose of Pueraria mirifica standardized extract given to the rat in this test when referred to the human dosage is thus 0.06 mg / rat / day ( and this is used in this study). 

And the 10 times higher dose of Pueraria mirifica standardized extract for human is 0.6 mg / rat / day. (Approximately 0.126 (g of miroestrol / day). 

And the 50 times higher dose of Pueraria mirifica standardized extract for human is 3.0 mg / rat / day. (Approximately 0.63 (g of miroestrol / day). 

In this study when we mention Pueraria mirifica extract, it means Pueraria extract standardized in different concentrations of miroestrol in the standardized extract, not other substances in the extract. And we will use “ miroestrol” as the Pueraria mirifica extract 

This research is divided into 2 studies. 

The first study is the study of Estrogenic-like-effect of standardized Pueraria mirifica extract of Smith Naturals compared to the effect of Progynova in ovarectomized mice 

Tested animals: 

This study used three-week-old ICR species mice, purchased from the National Institute of Animals for Experimentation Mahidol University. They are transferred by airplane to Mae Fa Luang University. 

Treatment of the animals before the test: 

The mice are raised, 2 mice in one cage, in a temperature-controlled room, approximately 24±1o C using ventilation fans. The moisture is well controlled. Light is given for 14 hours and turned off for 10 hours. They are fed with mice feed from Pokkapan Animal Feed Co., Ltd. And during the whole period of study water and food are sufficiently provided. 

Preparation of mice for the experiment: 

After the arrival of mice from Chiangrai airport, they are at rest for 3 days in the experiment room. After that, we inject Nembutal blended with normal saline through the abdominal. After the mice fall asleep, the ovaries are removed from the mice by the normal procedure. They are at rest again for another 14 days for recovery with sufficient food and water. 

Grouping of the mice: 

We divided the test mice into 14 groups, 8 mice in each group. 

The first group is the control group receiving 1 percent of methylcellulose (Methocel of Fluka Company) 1 ml. / rat / day for 2 days. 

The second to the eighth group received ground Progynova (Shering: each tablet contains 2 mg. of estradiol valerate) mixed with 1% methyl cellulose at 0.24, 1.20, 6.00, 12.00, 36.00, 60.00 and 84.00 (g / rat / day respectively by gavage for 2 days. 

The ninth to the fourteenth group received Pueraria mirifica extract mixed with 1% of methylcellulose at 0.2, 1.0, 5.04, 10.08, 30.28 and 50.420 mg / rat / day respectively by gavage for 2 days. (Miroestrol = 0.042,0.212,1. 060,2.120,6.360, and10.590 (g respectively) 

Note: This study adjusted the amount of miroestrol in the extract to be in the same standard. Therefore, miroestrol is used in different doses, to test different levels of effect, in this experiment. 

Two days after sufficient feed was provided to the mice, the animals are sedated using ether. The vagina is then checked and the body is weighed. If the vagina opens, we check the vaginal cells by using a vaginal smear and microscope. Subsequently, the uterus is removed to see the wet weight by using a 4 digit electrical balance (Metler: ToledoModel AB 204). The uterus is dried at 60 oC for 2 days and was weight again by electrical balance to see the dry weight. The ratio of wet uterine weight towards the dried uterine weight (wet uterine weight: dried uterine weight) is used to calculate the mean ± standard deviation value and statistic analyze by using Analysis of variance (ANOVA), least significant difference (LSD) 

The wet and dried uterus weight of Progynova group is calculated to find out the regression line and then used for drawing a standard curve of Progynova. 

The value of the wet and dried uterus weight of mice in the groups received miroestrol is compared with the standard curve of Progynova, then used to calculate the strength of the estrogenic like effects of Pueraria mirifica standardized extract at 5.04 mg (having 1 (g of miroestrol) compared to Progynova. 

The second study is the study of acute toxicity of standardized Pueraria mirifica extract of Smith Naturals Co., Ltd. and the effect towards organs together with other substances in the blood of the animals in both sexes. 

Tested animals: 

This study used fully-grown mice that have never been breed before, weighing from 25 - 30 grams and 20 - 25 grams respectively. They are ICR species purchased from The National Institute of Animals for Experimentation of Mahidol University. They were transferred by airplane to Mae Fa Luang University. 

Treatment of the animals before the test: 

As same as the first study. 

Preparation of mice for the experiment: 

After the arrival of mice from Chiangrai airport, they were at rest for 3 days feed with sufficient food and water. 

Grouping of the mice: 

We divided the test mice into 4 groups, 10 mice in each group (deprived of food one night before the test) 

The first group is the control group receiving 1 percent of methylcellulose (Methocel of Fluka company) 1 ml. / rat / day (only once in the morning). 

The second to the fourth group received 0.06, 0.6, and 3.0 mg/ of standardized extract (10 folds and 50 folds of human dose) mixed with 1 percent of methylcellulose respectively, by gavage, only once in the morning. 

 Behavior of mice after receiving feed every 30 minutes for 6 hours, and again at the 24th hours is observed, and recorded. They were feed with normal feed as usual, afterwards. 

After 6 days, feeding was stopped for one night (on the 6th night), the animals were anesthetized using ether and then weighed. The animals’ blood was taken though the intraorbital sinus. The hematocrit values were calculated using hematocrit centrifuge (Hettich) and some of the values in blood such as cholesterol, GOT, GPT, using test kits by Roche and Reflotron 

 The brain was investigated to check any abnormalities in the brain. The heart, lung, liver, kidney, stomach, spleen, pituitary gland, adrenal gland, penis, testicles, prostate gland, seminal vesicle, ovary and uterus. Afterward, these organs were removed for weighing, by using a 4 digit electrical balance (Metler AB 204) and the statistical analysis was by the Analysis of variance (ANOVA), least significant difference (LSD). Results of the study: 

The first study is the study of estrogenic like effect of standardized Pueraria mirifica (miroestrol) of Smith Naturals Co., Ltd. compared to Progynova in ovarectomized mice. 

From table 1, it is shown that after the second day of the test and observing the result the next day, the vaginas of all ovary-removed mice, open when given the maximum dose of Progynova (84 (g / rat / day). 

However, not all of the vaginal cells are cornified cells. There are nucleate cells blended with leucocytes and cornified cells. In the miroestrol group, it is found that vagina of the all mice opened when the Pueraria mirifica extract dose was more than 10.08 mg and the cells were not solely cornified cells. The results of vaginal cells were as same as Progynova group. 

     From the effect of miroestrol to the open vagina and vaginal cells, it is shown that miroestrol used in this test, exhibited effects similar to Estrogen and the effect is more potent than Progynova. From table 2, it is found that Progynova can increase the weight of the animals in every dose but only Progynova doses of more than 6.00 (g / rat / day significantly increases the weight of the wet and dried uterus (P<0.05, P< 0.01).  And the effect of miroestrol to the weights of the wet and dried uterus of the mice also showed that miroestrol in this study has a very strong Estrogenic like effect. It is evident that the weight of the wet and dried uterus of the Pueraria mirifica extract group is significantly higher than the control group, beginning with doses of 0.2 mg / rat / day ( P<0.05, P<0.01) (Table 3). When the weight is compared to the Progynova group (Table 2), it is more obvious that miroestrol used in this study exhibited Estrogenic-like-effects more potent than Progynova (Graph 2,4 ). 

     From this experiment, Progynova in this study increased the weight of ovarectomized mice more than normal (Graph 1). On the other hand, doses of Pueraria mirifica standardized extract used in this study did not greatly affect the weight (Graph 1) and this is much different from Progynova. 

 The Estrogenic like effects of Pueraria mirifica extract compared to standard curve of Progynova, using the weight of wet uterus, as an indicator (Graph 3), was found at 0.2, 1.0, 5.04, 30.28 mg of Pueraria mirifica standardized extract, gave estrogenic effects equivalent to 2.8, 3.9, 19.4, 70.5 (g of Progynova respectively. 

Using the weight of the dry uterus as an indicator (Graph 5) it was found that 0.2, 1.0, 5.04, 30.28 mg of Pueraria mirifica standardized extract was equivalent to 2.3, 5.2, 30.3, 66.1 (g of Progynova dose respectively. 

     From the first study, it is found that using standardized extract in low doses demonstrates a positive response in the uterus and a better response, when used in high doses, but with declining efficacy. The Pueraria mirifica standardized extract at 5.04 mg (having 1 (g of miroestrol) gives the same positive good effect as 19.4 - 30.3 (g of Progynova. 

The second study is the study of toxicity of standardized Pueraria mirifica extract in mice for acute toxicity, as it affects organs and some values in blood of mice. 

In this study (Table 4 and 5), we use the dose of Pueraria mirifica extract compared to human weights (0.06 mg / rat) and given to mice, at 10 and 50 times greater than the dose supplied to humans (0.6 and 3.0 mg / rat respectively). After giving the extract to the mice (once) there was no sign of acute toxicity, as there was no sign of any abnormality within 6 hours of observation. 

Regarding the result of standardized extract in different doses given to male mice, only once, with regard to the weight of organs and blood values ( Table 6, 7, 8), it was found that every dose in the test did not significantly affect the body weight or organs, including the brain, heart, lung, liver, kidney, stomach, spleen, pituitary gland, adrenal gland, penis, testicles, prostate gland, seminal vesicle, ovary and uterus, different from the control group. Only Pueraria mirifica extract at the dose of 0.6 and 3.0 mg significantly affected the weight of the pituitary gland and testicles. They were significantly lower than the control group ( P<0.05, P<0.01). Besides, it was found that Pueraria mirifica standardized extract at different doses did not differ from values of hematocrit, hemoglobin, cholesterol and GPT from the control group, except in the group receiving Pueraria mirifica at 0.6 mg / rat which significantly increased the cholesterol, more than the control group (P<0.05). 

From the follow up of results giving Pueraria mirifica (miroestrol) only once, in different doses to female mice, to demonstrate changes in weight and blood values (Table 9, 10, 11), it was found that Pueraria mirifica standardized extract at every dosage, did not result in any significant differences, as it relates to the body weight and weight of the brain, heart, lung, liver, kidney, stomach, spleen, pituitary gland, adrenal gland, penis, testicles, prostate gland, seminal vesicle, ovary and uterus of the test group, from the control group. The exception is the group that used Pueraria mirifica extract at 0.6 mg / rat which resulted in the weight of the pituitary gland to be significantly less than the control group (P<0.05) We also found that Pueraria mirifica extract at the dose of 0.6 mg / rat also decreased the weight of the kidney, significantly lower than the control group (P<0.05). Pueraria mirifica extract at 3.0 mg / rat also caused the weight of the spleen and pituitary gland to be significantly lower than in the control group (P<0.05). It was also found that Pueraria mirifica standardized extract at different doses did not differ in values for hematocrit, hemoglobin, cholesterol and GPT from the control group, except in the group that received Pueraria mirifica standardized extract at 0.6 mg / rat which significantly increased the value of cholesterol, more than the control group (P<0.05). 

In the investigation of mice’ organs in different groups, abnormalities were not found. 

Table 1 

This table shows the comparison between the result of Progynova and Pueraria mirifica extract (miroestrol) to the total of mice that are in estrus. 

Group 

The total of mice in estrus 

(the third day) 

Character of cornified cell 

tested 

Opened vagina 

1% methylcellulose 1ml / rat / day (for 2 days) 

Progynava µg / rat / day 

(for 2 days) 

0.24 

1.20 

6.00 

12.00 

36.00 

60.00 

84.00 

Extract mg / rat / day 

(for 2 days) 

0.2 

1.0 

5.04 

10.08 

30.28 

50.42 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

0 (0%) 

0 (0%) 

0 (0%) 

0 (0%) 

7(87.5%) 

6 (75%) 

6 (75%) 

8(100%) 

0 (0%) 

0 (0%) 

5(62.5%) 

8(100%) 

8(100%) 

8(100%) 

- 

- 

- 

- 

                 L2 

                 L2 Co 

                 L2 Co 

                 L2 Co , Co 

- 

L2 

- 

                 L2 Co, Co 

                 L2 Co 

                 L2, Co 

Features of found cells 

L2 : nucleated cells and leucocytes 

L2 Co : nucleated cells, leucocytes (with cornified cells) 

Co : cornified cells 

Remarks: Extract contains 0.042, 0.212, 1.060, 2.120, 6.360, and 10.590 µg of miroestrol respectively. 

Table 2 

This table shows mean values of the weights of mice, weight of wet and dry uterus in term of percent by weight between controlled group of female mice and Progynova receiving group of female mice in different doses. (2 mice per group) 

Dose (1 ml/day) 

2 days 

Body weight (g) 

Uterine wet weight (mg%) 

Uterine dried weight (mg%) 

1 % mc 

22.37(1.18 

39.99(8.20 

10.58(1.95 

Progynova  0.24 (g 

25.37(1.40** 

35.67(2.91 

8.33(0.79 

Progynova  1.20 (g 

24.50(1.77* 

69.63(5.92 

14.33(1.23 

Progynova  6.00 (g 

26.00(1.51** 

90.77(8.85* 

17.95(1.90* 

Progynova  12.00 (g 

25.25(1.38** 

208.44(74.42** 

35.10(11.51** 

Progynova  36.00 (g 

24.25(1.90* 

245.00(52.31** 

38.39(7.12** 

Progynova  60.00 (g 

25.75(2.49** 

260.34(48.12** 

37.34(7.27** 

Progynova  84.00 (g 

26.12(0.99** 

231.18(50.31** 

35.35(3.96** 

     mean ( standard deviation, = P<0.05, ** = P<0.01 

Table3 

This table shows mean values of the weight of mice, weight of the wet and dry uterus in terms of percents, by weighing the controlled group of female mice and Extract group of female mice, in different doses. (2 mice per group) 

Dose (1 ml/day) 

2 days 

Body weight (g) 

Uterine wet weight (mg%) 

Uterine dried weight (mg%) 

1 % mc 

22.37 ( 1.18 

39.99 ( 8.20 

10.58 ( 1.95 

Extract 0.2 mg 

24.63 ( 1.19* 

90.11 ( 11.46* 

17.62 ( 2.76* 

Extract 1.0 mg 

24.13 ( 1.89 

105.48 ( 16.85** 

20.67 ( 3.82** 

Extract 5.04 mg 

24.25 ( 1.67 

176.44 ( 28.10** 

30.69 ( 4.58** 

Extract 10.08 mg 

22.63 ( 2.07 

300.82 ( 67.63** 

44.82 ( 6.91** 

Extract 30.28 mg 

23.38 ( 1.77 

261.37 ( 70.01** 

38.69 ( 8.26** 

Extract 50.42 mg 

23.38 ( 2.50 

249.69 ( 66.32** 

38.06 ( 8.15** 

     mean ( standard deviation, = P<0.05, ** = P<0.01 

Remarks: Extract contains 0.042, 0.212, 1.060, 2.120, 6.360, and 10.590 µg of miroestrol respectively. Table 4 

This table shows the symptom of mice after feeding male mice every 30 minutes for 6 hours. 

Group 

(Feed once) 

Symptom of mice 

Observation minute after feed 

1%methylcellulose (1ml/rat) 

0 

30 

60 

90 

120 

150 

180 

210 

240 

270 

300 

320 

Pueraria mirifica extract 

(Miroestrol in Extract) 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

-0.06 mg /rat  (0.0126 µg) 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

-0.6 mg /rat  (0.126 µg) 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

-3.0 mg /rat (0.63  µg) 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

Remarks: Pueraria mirifica extract is composed of miroestrol, a chemical that the company uses as marker in the extraction process. 

Table 5 

This table shows the symptoms of mice after feeding female mice every 30 minutes for 6 hours. 

Group 

(Feed once) 

Symptom of mice 

Observation minute after feed 

1%methylcellulose (1ml/rat) 

0 

30 

60 

90 

120 

150 

180 

210 

240 

270 

300 

320 

Pueraria mirifica extract 

(Miroestrol in Extract) 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

-0.06 mg /rat  (0.0126 µg) 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

-0.6 mg /rat  (0.126 µg) 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

-3.0 mg /rat (0.63  µg) 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

normal 

Remarks: Pueraria mirifica extract is composed of miroestrol, a chemical that the company uses as marker in the extraction process. 

Table 6 

This table shows the weights of the organs of male mice receiving 3 doses of Extract once, 0.06, 0.6 and 3.0 mg / rat compared to 1% methylcellulose control group, after the seventh day of feeding. 

Group 

(1 ml/day, 1 day) 

Weight of organs of male mice 

± S.D. 

Weight of body 

(g) 

Weight of brain 

(mg%) 

Weight of heart 

(mg%) 

Weight of lung 

(mg%) 

Weight of liver 

(mg%) 

Weight of kidney 

(mg%) 

Weight of stomach 

(mg%) 

   1%methylcellulose 

33.30±1.77 

1493.27±86.48 

432.36±41.33 

680.02±73.63 

5147.46±311.16 

1649.89±202.12 

2818.77±1061.55 

- Extract 0.06 mg 

32.30±1.75 

1535.15±87.02 

427.68±35.18 

717.44±78.83 

5205.99±358.22 

1767.38±194.37 

2983.28±913.99 

- Extract 0.6 mg 

32.90±1.37 

1495.95±98.69 

417.39±29.66 

699.23±55.70 

5140.53±798.89 

1637.61±227.94 

3294.60±989.69 

- Extract 3.0 mg 

31.70±2.21 

1513.03±132.94 

448.14±28.05 

711.20±74.90 

5015.02±411.73 

1619.10±232.84 

2770.73±492.23 

Remarks: Pueraria mirifica extract is composed of miroestrol, a chemical that the company uses as marker in the extraction process.  Giving doses contain 0.0126, 0.126, and 0.63 (g of miroestrol respectively. 

Table 7 

This table shows the weights of the organs of male mice receiving 3 doses of Extract once, 0.06, 0.6 and 3.0 mg / rat compared to 1% methylcellulose control group after the seventh day of feeding. 

Group 

(1 ml/day, 1 day) 

Weight of organs of male mice 

Mean ± S.D. 

Mean weight of spleen 

(mg%) 

Weight of pituitary gland 

(mg%) 

Weight of adrenal gland 

(mg%) 

Weight of penis 

(mg%) 

Weight of testicle 

(mg%) 

Weight of prostate gland 

(mg%) 

Weight of seminal visicle 

(mg%) 

   1%methylcellulose 

363.90±82.57 

7.55±2.15 

17.95±4.09 

120.63±12.34 

805.52±96.02 

56.22±16.54 

662.62±110.29 

- Extract 0.06 mg 

495.01±163.84* 

8.62±2.11 

20.00±3.13 

125.55±14.85 

819.14±127.63 

62.05±13.04 

757.69±194.36 

- Extract 0.6 mg 

385.63±135.54 

10.03±2.30 

16.88±4.17 

114.22±10.74 

668.52±103.14** 

52.78±14.94 

712.14±118.47 

- Extract 3.0 mg 

439.38±113.35 

11.71±6.09* 

17.14±5.05 

113.48±13.36 

810.11±99.19 

56.20±15.06 

712.76±125.19 

* = P<0.05, ** =P<0.01 

Remarks: Pueraria mirifica extract is composed of miroestrol, a chemical that the company uses as marker in the extraction process.  Giving doses contain 0.0126, 0.126, and 0.63 (g of miroestrol respectively. 

Table 8 

This table shows analysis of the data of male mice blood receiving 3 doses of Extract once, 0.06, 0.6 and 3.0 mg / rat compared to 1% methylcellulose control group after the seventh day of feeding. 

Group 

(1 ml/day, 1 day) 

The total of rat 

Data of blood injection 

Mean ± S.D. 

Haematocrit (%) 

Haemoglobin 

(%) 

Cholesterol (mg/dl) 

GPT 

(U/I) 

   1%methylcellulose 

10 

41.50±4.35 

16.12±2.16 

130.10±11.56 

63.94±60.87 

- Extract 0.06 mg 

10 

42.70±2.50 

15.66±1.96 

132.80±11.75 

51.94±37.61 

- Extract 0.6 mg 

10 

42.00±2.21 

16.18±1.48 

141.00±13.72* 

45.77±26.56 

- Extract 3.0 mg 

10 

42.50±1.90 

15.82±1.57 

125.10±10.15 

93.87±62.05 

* = P<0.05 

Remarks: Pueraria mirifica extract is composed of miroestrol, a chemical that the company uses as marker in the extraction process.  Giving doses contain 0.0126, 0.126, and 0.63 (g of miroestrol respectively. 

Table 9 

     This table shows the weight of the organs of female mice receiving 3 doses of Extract once, 0.06, 0.6 and 3.0 mg / rat compared to 1% methylcellulose control group after the seventh day of feeding. 

Group 

(1 ml/day, 1 day) 

Weight of organs of female mice 

Mean ± S.D. 

weight of body 

(g) 

Weight of brain 

(mg%) 

Weight of heart 

(mg%) 

Weight of lung 

(mg%) 

Weight of liver 

(mg%) 

Weight of kidney 

(mg%) 

Weight of stomach 

(mg%) 

   1%methylcellulose 

25.70±2.83 

1951.71±253.31 

426.69±36.97 

760.68±97.91 

4687.02±397.24 

1256.07±120.41 

3219.31±1240.74 

- Extract 0.06 mg 

26.70±1.49 

188.047±163.05 

380.32±121.53 

789.51±107.34 

4510.58±261.92 

1182.64±86.64 

3651.90±1144.20 

- Extract 0.6 mg 

26.10±1.79 

1873.88±200.79 

407.31±52.76 

750.81±70.93 

4493.63±557.40 

1156.23±136.93* 

3569.31±1357.73 

- Extract 3.0 mg 

26.90±1.45 

1859.82±116.59 

397.17±33.01 

743.87±48.56 

4510.64±422.23 

1172.20±83.27 

3282.85±968.14 

* = P< 0.05 

Remarks: Pueraria mirifica extract is composed of miroestrol, a chemical that the company uses as marker in the extraction process.  Giving doses contain 0.0126, 0.126, and 0.63 (g of miroestrol respectively. 

Table 10 

This table shows the weight of the organs of female mice receiving 3 doses of Extract once, 0.06, 0.6 and 3.0 mg / rat compared to 1% methylcellulose control group after the seventh day of feeding. 

Group 

(1 ml/day, 1 day) 

Weight of organs of female mice 

Mean ± S.D. 

Mean weight of spleen 

(mg%) 

Mean weight of pituitary gland 

(mg%) 

Mean weight of adrenal gland 

(mg%) 

Mean weight of ovary 

(mg%) 

Mean weight of uterine 

(mg%) 

   1%methylcellulose 

414.90±67.90 

16.68±6.92 

28.68±5.52 

48.08±17.18 

429.15±226.63 

- Extract 0.06 mg 

378.68±58.04 

11.29±1.66* 

28.23±4.37 

48.72±17.87 

404.80±161.81 

- Extract 0.6 mg 

385.27±114.53 

13.00±4.53 

29.82±5.76 

38.53±10.79 

474.54±340.19 

- Extract 3.0 mg 

340.56±65.01* 

11.91±5.91* 

26.30±4.70 

40.30±8.09 

456.79±247.77 

* = P<0.05 

Remarks: Pueraria mirifica extract is composed of miroestrol, a chemical that the company uses as marker in the extraction process.  Giving doses contain 0.0126, 0.126, and 0.63 of miroestrol respectively. 

Table 11 

This table shows the analysis data of female mice blood receiving 3 doses of Extract once, 0.06, 0.6 and 3.0   mg / rat compared to 1% methylcellulose control group after the seventh day of feeding. 

Group 

(1 ml/day, 1 day) 

The total of rat 

Data of blood injection 

Mean ± S.D. 

Hematocrit (%) 

Hemoglobin 

(%) 

Cholesterol (mg/dl) 

GPT 

(U/I) 

   1%methylcellulose 

10 

39.40±3.83 

118.30±11.51 

163.01±57.94 

34.99±15.13 

- Extract 0.06 mg 

10 

40.40±2.87 

117.40±7.72 

166.01±69.48 

46.91±31.61 

- Extract 0.6 mg 

10 

39.30±2.75 

108.80±3.82* 

160.45±46.35 

25.71±7.60 

- Extract 3.0 mg 

10 

41.40±4.22 

116.90±7.50 

148.51±53.93 

26.86±13.60 

* = P<0.05 

Remarks: Pueraria mirifica extract is composed of miroestrol, a chemical that the company uses as marker in the extraction process.  Giving doses contain 0.0126, 0.126, and 0.63 (g of miroestrol respectively. Discussion 

From the study, it was found that the standardized Pueraria mirifica extract of Smith Naturals, using miroestrol as a reference marker in standardization, exhibits estrogenic-like effects at different dosages in estrus, the characteristic of vaginal cells and the weight of the wet and dry uterus of hysterectomised mice used as indicators. The opening of the vagina, the characteristic of vaginal cells and the weight of the wet and dry uterus indicated a better result in this study than in previous studies (Anucha 1984; Arun and Yuthana, 1992; Udorn, 1983; Jones and Pope, 1960; Smitasiri et al, 1986 a, b; Sornsrivichai et al, 1987) which did not use a standardized extract of Pueraria mirifica as the test material. Although, we cannot fully confirm that the marker which was used in standardization was only miroestrol, we at least we have the HPLC data from the company as a reference. 

     The comparison between the effect of Pueraria mirifica standardized 
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