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Coptis Rhizome and Phellodendron Bark 
Extracts and Berberine Inhibit the 
Development of Mouse Embryos 

Yukio Tsunoda* and Yoko Kato 

LahoratOlY of Animal Reproduction, College of AgriclIltllre, Kinki University, Nara 631-8505, 
Japan 

Abstract: After screening 269 crude drugs for their 
ability to inhibit the development of mouse zygotes, we 
found Coptis rhizome and Phellodendron bark to have 
inhibitory effects. We examined the effects of both 
extracts and of berberine, a major component of these 
plants, on in vitro development of zygotes and on full­
term fetal development in the mouse. Mouse zygotes 
were cultured in medium containing water-soluble 
extracts of Cop tis rhizome or Phellodendron bark, or 
berberine at various concentrations for 5 days and the 
potential of zygotes to develop to blastocysts was 
examined. In addition, superovulated mice were 
intramuscularly injected with berberine and mated, and 
examined for the in vivo development of fertilized eggs 
to blastocysts and full-term fetuses. In vitro 
development of zygotes to blastocysts was almost 
completely inhibited when they were cultured in medium 
containing more than 0.1 flg/ml Coptis rhizome, 10 flg/ml 
Phellodendron bark, or 0.01 flg/ml berberine chloride or 
berberine sulfate. When superovulated and mated 
females received 100 fl9 berberine chloride once a day 
for 2 to 14 days, the proportions of recovered 
blastocysts and full-term fetuses were significantly 
decreased. The present study indicates the potential 
use of berberine as a contraceptive for animals. 
Key words: Coptis rhizome, Phellodendron bark, 
Berberine, Antifertility 

Introduction 

Assisted reproductive technologies such as in vitro 
fertilization, intracytoplasmic sperm injection, freezing of 
embryos and gametes are now widely used in animal 
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husbandry, to rescue endangered species, as well as in 
human infertility therapy. Somatic cell nuclear transfer 
technology has also been developed to address these 
needs [1]. Fertility reduction and contraception in 
female animals are also important for avoiding 
unplanned reproduction in companion animals, wild 
animals and animals in zoos. Although effective 
contraceptive pills to control human fertility have been 
developed [2], practical non-invasive methods to inhibit 
fertility in female animals have not yet been established. 

A few natural products are known to have an anti­
fertility effect on animals. One example is gossypol, a 
natural component of cottonseed, which inhibits fertility 
[3]. Gossypol is a toxic factor indigenous to the cotton 
plant genus. In vitro treatment of gametes with 
gossypol or in vivo administration of gossypol disrupts 
estrous cycles, pregnancy, early embryonic 
development, sperm viability and sperm count [4, 5]. 
Gossypol administration in feed, especially to non­
ruminant and immature ruminant animals, however, 
also produces toxic effects such as labored breathing, 
dyspnea, depressed growth rate, and anorexia [4]. 

In our preliminary studies, we examined the in vitro 
development of mouse zygotes treated with 269 crude 
drugs, as listed in Table 1, at a concentration of 10 fl9/ 
ml. We found that 2 of the 269 crude drugs in the list, 
Coptis rhizome and Phellodendron bark, had inhibitory 
effects on the in vitro development of mouse zygotes to 
blastocysts. The roots of Coptis rhizome and 
Phellodendron bark are well known and widely used in 
traditional oriental herbal medicine. Coptis rhizome and 
Phellodendron bark contain berberine, which has anti­
malarial, anti-diarrheal, anti-inflammatory, and anti­
microorganism effects, as well as inhibitory effect on 
morphine-induced locomotor sensitization [6, 7]. 

In the present study, we demonstrated for the first 



Table 1. List of crude drugs examined 

Agaricus subrufcsccns Astragalus root Platycodon root 
Lycium l1uit Perilla herb Cypcrus rhizome 
Ginseng Artremisia capillaris 110wcr(l) M u I berry bark 
Ligustrum lucidul11 5t 10hl115 wort Atractyloocs lalleen rhizome 
Sarnower Medical cvodia Saffron 
Sibcriang ginseng Moutan bark Phellodcndron bark 
Asparagus root Amol11ul11 seed Alismu Rhizome 
Nuphar rhizome Hachimijio-gan Trichosanthes root 
Polygollatulll thizomc Artemisia capillaris l1ower(2) Rhubarb 
Maca Fragrant wormwood Kcishi-bukuryo-gan-ryo 
Epimedium herb Doku-dami Toki-shakuyaku-san-ryo 
Japanese angelica root Japanese pepper Boi-ogi-to 
Chinese yam Comus fruit Gorei-san-ryo 
Cnidium rhizome Nelumbo seed(l) Hannge-shashin-to 
Chinese knot weed Sinomeniul11 stem(2) Kakkon-to-ka-senkyu-shin'l 
Silvervine Leaf mustard Daio-kanzo-to 
Cistanchis Harba Lonicera leaf and stem Shakuyaku-kanzo-to 
Eucommia bark Plantago seed Bofu-tsusho-san 
Mugwort Enmeisou Seijo-bofu-to 
Ganodermataeeae Anemarrhell3 rhizome Hochu-ekki-to 
Leonuri herba Bupleurum root Chorei-to 
Turmeric Greenbrier Kakkon-to 
Peony root Coptis rhizome Otsuji-to 
Rehmannia root Scutellaria root Hachimi-jio-gan-ryo 
Swertia herb(l) Pueraria root Sho-saiko-to 
Saposhnikovia root Geranium herb Keishi-ka-ryukotsu-borei-to 
Cassia Gardenia fruit Mangnolia bark 
Clove Ophiopogon tuber Chuling 
Fig Areca Poria sclerotium 
Sweet hydrangea leaf Atractylon Cherry bark 
Aloe Fennel Wood betony 
Pine needle Japanese gentian Pinellia tuber 
Shiitake mushroom Chinese sage(l) Cimicifuga rhizome 
Ginger Jujube fruit Pomegranate leaf 
Garlic Ephedra herb Guava leaf 
Green lee Gambir Chu-sho-to 
Chinese clematis root Glehnia root Epigallocatechin 
Unemia hook Glycyrrhiza Epigallocatechin gallate 
Apricot Unpolished rice Catechin 
Loquart leaf Rchmannia root Epicatechin 

Epicatcchin gallate Processed aconite root 
Ylttan-gan Upland white 
Zuishi Rangoon creeper fruit 
Zuishi-torio Doliehos seed 
Smilax rhizome Japanese rush stern 
Saussurea root Hawtholl 
Achyranthes root( I) Gentiana 
Tartary buckwheat Peuceduni radix 
Black soybean leaf Ligusticum 
Frankincense Sappn wood 
Jujube seed Gastrodia tuber 
Forsythia Fruit Rehmannia root steeped in sake 
Angelica dahurica root Nelumbo seed(2) 
Burdock fruit Sehisandra fruit 
Asiassarum root Coltsfoot 110wer 
Mangnolia flower Roundleaf chastetree fruit 
Japanese peppermint Saiko-ka-ryukotsu-borei-to 
Corydalis tuber Sokei-katsu-ketsu-to 
Eagle-wood Zokumei-to 
Sinomenium stem(2) Resty 
Polygonull1 root RuminA 
Sophora root Longan 
Wax myrtle Malt 
Lesser galangai rhizome Hemp fruit 
Jasmine tea Winter melon seed 
Pu-ear-tea Fritillaria bulb 
Indian hemp China berry 
Fragrant tea Cobra lily 
Citrus unshiu peel Digenea 
Oolong tea Chinese sage(2) 
Chrysanthemum nower Sawtooth oak 
Japanese honeysuckle bud Japanese pagoda tree 
Suwarowato Massa medicata fermentat 
Tiger lily Mallotus bark 
Lithospermum root Peach kernel 
Figuwato Benzoin 
Lindcra roo Japanese quassia wood 
Schizonepeta spike Bamboo shavings 
Notopterygium rhizome Polygonatum thizome 
Cnidium monnieri fruit Swertia herb(2) 

Japanese angelica bark 
Japanese yew 
Rose fruit 
Nandill fhdt 
Nandin leaf 
Catalpa fruit 
Kaki persimmon leaf 
Lyciul11 leaf 
canee senna 
Dandelion 
Japanese red elder 
Field balm 
Common sage 
Tarragon 
Red pepper 
Anise seed 
Allspice 
Clove 
Cayenne pepper 
Bay laurel 
Solomon1s seal 
Korean cherry 
Dwarflilytur 
Cow herb 
Ume 
Hedysarum polybotrys 
Mimosa 
Immature orange 
Japanese torreya 
Fortune drynaria 
Soybean 
Scented rosewood 

Common rush 
Millettia 
Galla rhois 
Hairvein agrimony 
Variegated coral tree 
Trichosanthes kernel 
Clove Powder 
Japanese varelian 

Low stripcd bam boon 
Sweet hydrangea lear 
Talc 
Japanese climbing fern 
Zedoary 
Cassia seed 
Rakkyo 
Crcstcd latesummer mint 
Sieklefruit fenugreek 
Proccsscd ginger 
Ashitaba 
Achyrallthes root(2) 
Pharbitis seed 
Cherokee rose 
Beefsteak geranium 
Polygala root 
Ginkgo leaf 
Gcrman chamomile 
Field balm 
Chinaben"y 
Field horsetail 
Hikiokoshi 
Stellaria dichotoma 
Fcrn rhizome 
Valerian 
Chuling 
Conandron ramondioides 
Prunella spike 
False daisy 
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time that extracts of Coptis rhizome and Phellodendron 
bark, and berberine inhibit the development of zygotes 
in vitro and full-term fetal development in the mouse. 

Materials and Methods 

All experiments and protocols were performed in strict 
accordance with the Guiding Principles for the Care and 
Use of Research Animals adopted by the Kinki 
University Committee on Animal Research and 
Bioethics. All chemicals were purchased from Sigma­
Aldrich Chemicals Co. (St. Louis, MO), unless otherwise 
stated. 

Extracts of crude drugs 
Ten grams each of Coptis rhizome and Phellodendron 

bark (Uchida Wakennyaku Co. ,Tokyo, Japan) were 
ground to powder using a blender, and each powder 
sample was then boiled in 50 ml distilled water for 20 
min. The extracts were centrifuged at 900 g for 5 min at 
4°C. The supernatant was decanted, freeze-dried, and 
stored at 4°C until use. 

Embryo culture 
Superovulation was induced in adult hybrid F1 female 

mice (C57BLl6x DBA) by the injection of 5 IU equine 
chorionic gonadotrophin (eCG) and 5 IU human 
chorionic gonadotropin (hCG) 48 h apart. The mice 
were then mated with F1 males. Mated females were 
sacrificed 20 h after hCG injection, and eggs with 
cumulus cells were collected and treated with 300 NFU/ 
ml hyaluronidase in M2 [8]. Denuded eggs with two 
pronuclei were used for the experiments. Five to ten 
zygotes were cultured in 10 ,ul KSOM/aa [9, 10] 
containing 0.01 ,ug/ml to 1,000 ,ug /ml Coptis rhizome or 
Phellodendron bark extract, or 0.0001 ,ug/ml to 10 ,ug/ml 
berberine chloride or berberine sulfate trihydrate (Wako 
Pure Chemical Industries, Ltd., Osaka, Japan) under 
5% CO2 in air at 37°C for 5 days. The addition of Coptis 
rhizome or Phellodendron bark extracts, berberine 
chloride or berberine sulfate to the medium at 10 ,ug/ml 
had no effect on the pH (6.76 to 6.87) or osmolarity (250 
to 251 mOsm). 

To examine the effect of the timing of berberine 
treatment on the potential of zygotes to develop into 
blastocysts, we transferred 1-cell, 2-cell and 4-to 8-cell 
embryos and morulae cultured for 0, 22, 46 and 70 h, 
respectively, into the KSOM/aa supplemented with 0.1 
,ug/ml berberine chloride and cultured them for 118, 96, 

72 and 48 h, respectively. 

Effect of berberine administration on the in vivo 
development of embryos to blastocysts 

Superovulation was induced in F1 females with eCG 
and hCG injections, and then the females were paired 
with F1 males and intramuscularly injected with 100 ,ug 
berberine chloride according to the injection schedules 
described below. The day on which a female was 
paired with a male was designated as day O. Day 1 was 
the afternoon of the day when a vaginal plug was found, 
and day -1 means the day before day O. The females 
received 100 jig berberine once a day on day 1 (Group 
1; 1 injection), days 1 and 2 (Group 2; 2 injections), 
days 1 to 3 (Group 3; 3 injections), days -2 to 3 (Group 
4; 6 injections), or days -10 to 3 (Group 5; 14 
injections). All females were sacrificed on day 4 to 
recover embryos. Recovered eggs/embryos were 
classified as morulae, blastocysts, or others according 
to their developmental stage. Eggs/embryos classified 
as "others" included unfertilized eggs, and degenerated 
and retarded embryos. Control females received 0.1 ml 
distilled water following the same schedule as that used 
for the berberine administration. 

Effect of berberine administration on fetal development 
For experimental convenience, superovulation was 

induced in F1 females with injections of 2.5 IU eCG and 
2.5 IU hCG 48 h apart, and the females were mated 
with F1 males and then received 100 ,ug berberine 
chloride for 6 days according to the schedule for Group 
4 (6 injections, on days -2 to 3). Mated females were 
sacrificed to examine the numbers of live and dead 
fetuses on day 18.5 (day 0.5 was the morning ofthe day 
on which a vaginal plug was observed). Control 
females received 0.1 ml distilled water. Preliminary 
studies demonstrated that the proportion of blastocysts 
that developed in vitro into young after transfer to 
pseudopregnant recipients injected with 2.5 IU eCG and 
2.5 IU hCG was not significantly different from that after 
transfer to naturally mated pseudopregnant recipients 
(36% vs. 46%). 

Statistical analysis 
The developmental data were analyzed by the chi­

square test and data on the number of fetuses were 
analyzed by t-test. A P-value of less than 0.05 was 
considered to be statistically significant. 
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Table 2. Effect of the extracts of Coptis rhizome and Phellodendron bark on the in vitro development 
of mouse zygotes 

Treatment Concentrations No. of zygotes No. (%) of zygotes developed to 

(Jlg/ml) cultured 

Control 94 92 (98)' 76 (81)' 
Coptis rhizome 0.01 61 60 (98)' 24 (39)b 

0.1 71 65(92)' 2 (3)C 
73 66 (90)' 0 

10 71 14 (20)b 0 
100 30 0 0 

1,000 30 0 0 
Phellodendron bark 0.01 43 43 (100)a 37 (86)' 

0.1 36 36 (100)a 21 (58)b 
20 20 (I oo)a 10 (50)b 

10 19 18 (41)' 3 (7)' 
100 26 0 0 

1,000 30 0 0 

,-c: Values with different superscripts in the same columm differ significantly (P < 0.05). 

Table 3. Effect of berberine on the in vitro development of mouse zygotes 

Treatment Concentrations No. of zygotes No. (%) of zygotes developed to 

Cllg/ml) cultured 2-cell 4-8-cell morulae blastocysts 

Control 94 93 (99)' 88 (94)ab 83 (88)' 72 (77)" 
Berberine cloride 0.0001 43 42 (98)' 42 (98)' 37 (86),b 35 (81)' 

0.001 53 51 (96)' 51 (96)' 47 (89)a 42 (79)" 
0.01 40 39 (98)' 34(8W 29 (73)b I (3)b 

0.1 43 43 (100)' 0 0 0 
41 5 (J 2)b 0 0 0 

10 41 0 0 0 0 

Control 60 57 (95)' 57 (95)" 57 (95)" 39 (65)" 
Berberine sulfate 0.001 63 58 (92)' 58 (92)' 58 (92)' 21 (33)b 

0.01 62 59 (95)a 50 (8IY' 22 (35)b 0 
0.1 59 55 (93)a 17 (29)' 0 0 

55 25 (4W 0 0 0 
10 55 0(0) 0 0 0 

"-c: Values with different superscripts in the same columm differ significantly (P < 0.05). 

Results 

Effect of CopUs rhizome, Phellodendron bark and 
berberine on the in vitro development of zygotes 

Coptis rhizome at a concentration of more than 0.1 
Jlg/ml and Phellodendron bark extracts at a 
concentration of more than 10 Jlg/ml almost completely 
inhibited the potential of zygotes to develop into 
blastocysts (Table 2). The development of zygotes to 
blastocysts was significantly reduced by Coptis rhizome 
at a concentration of 0.01 ,llg/ml and by Phellodendron 
bark at concentrations over 0.1 Jlg/ml. 

The potential of zygotes to develop into blastocysts 

was almost completely inhibited when embryos were 
treated with 0.01 Jlg/ml berberine chloride or berberine 
sulfate (Table 3). The inhibitory effect of berberine was 
dose-dependent. 

The inhibitory effects of berberine chloride on in vitro 
development were observed in embryos treated at all 
stages from the i-cell to the morula. Even morulae 
treated with 0.1 Jlg/ml berberine chroride did not 
develop into blastocysts (Table 4). 

Effect of berberine chloride administration on early 
embryonic development in vivo 

The administration of berberine did not affect the 
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Table 4. Effect of the timing of berberine chloride treatment on the development of mouse embryos 

Group Timing of treatment No. of embryos No. (%) of embryos developed to 

Developmental stage (h cultured 

Control 
Berberine 

I-cell H 
I-cell (0) 
2-cell (22) 
4-8-cell (46) 
morula (70) 

70 
48 
29 
47 
47 

70 (100) 
44 (92) 

70 (100)" 
3 (6)b 
I (3)b 

66 (94)" 
o 
o 
8 (I 7)b 

66 (94) 
o 
o 
o 
o 

Berberine chloride was added to the culture medium at the concentration of O. I ,Llg/ml. "-b: Values with different superscripts 
in the same columm differ significantly (P < 0.05). 

Table 5. Effect of berberine chloride administration on the ill vivo development of embryos 

Administration NO.offemales No. (%) of mated No. of eggs/ 
No. (%) of revovered embryos at 

Group period paired with females (with embryos recovered 
(day) males vaginal plug) (a verage per morulae b lastocysts otbers 

mated female) 

G3:DW 3 14 10 (71) 334 (33.4) 124 (37)" 145(43)" 65 (19)" 
G I: Berberine 9 6 (67) 173 (28.8) 49 (28? 95 (55)b 29 (17)" 
G2: Berberine 2 8 6 (75) 126 (21.0) 37 (29)" 41 (33)' 48 (38? 
G3: Berberine 3 14 13 (93) 366 (28.2) 105 (29)b 138 (38)' 123 (34)b 

G6:DW 6 14* II (85)*** 131 (11.9) 54 (41) 46 (35)" 31 (24)" 
G6: Berberine 6 25** 18 (82)*** 123(6.8) 50 (41) 12 (lO)b 61 (50? 

GI4:DW 14 7* 5 (83) 103 (20.6) 23 (22) 68 (66)" 12 (12) 
G14: Berberine 14 II * 9 (90) 164 (18.2) 62 (38) 68 (41)b 34 (21) 

"-c: Values witb different superscripts in tbe same columm and tbe same experiment differ significantly (P < 0.05). *One female in 
eacb group died before mating. **Three females died before mating. ***One female in each group died before embryo recovery. 

Table 6. Effect of berberine cbloride administration on fetal development 

NO.offemales NO.offemales No. (%) of mated No. of fetuses 
Treatment paired with mated (witb females witb 

males vaginal plug) fetuses live (average ± SO) dead 

OW 16 15 ( 94) 9 (60) 156 (17.3 ± 6.7)" 4 
Berberine 16 16 (100) 10(63) 121 (12.1 ± 3.7)b 5 

"-b: Values with different superscripts differ significantly (P < 0.05). 

proportions of mated females (Table 5). When 100 ,Llg 

berberine was intramuscularly injected for 2, 3, 6 or 14 
days, the percentage of recovered embryos at the 

blastocyst stage in each group was significantly smaller 

than that in controls (10% to 41 % vs. 35% to 66%, 
respectively). A few mice died following berberine 

injection, before or after mating (4 out of 25 and 1 out of 

11 mice), or following distilled water injection (2 out of 

14 and 1 out of 7 mice) in Group 6 and Group 14, 
respectively. 

Table 6 shows the effect of berberine injection on the 

development to full-term. The proportions of females 

mated (100% vs. 94% in the control group) and with 

fetuses (63% vs. 60% in the control group) on day 18.5 
did not differ significantly from the control group. The 

average number of live fetuses in the berberine­

administered females was significantly lower than that 

of the control females (12.1 vs. 17.3, respectively). 

Discussion 

Coptis rhizome and Phellodendron bark are widely 

used for the treatment of gastroenteritis, diarrhea, 

cholera, and human immunodeficiency virus (HIV) in 



traditional Chinese medicine [6, 7], and herbal 
medicines containing Coptis rhizome or Phellodendron 
bark are commercially available in Japan. Berberine is 
an alkaloid component of Coptis rhizome and 
Phellodendron bark [7] that is used to treat diseases 
such as hypotension, vasorelaxation, diarrhea, 
respiratory infection, HIV and human cancer cells [7, 
11]. Although berberine administration to pregnant 
women is not recommended, because berberine 
displaces bilirubin from serum-binding proteins, causing 
jaundice, kernicterus, and brain damage in infants, 
there are no reports on the toxicity of berberine at 
clinically relevant doses [7]. When berberine chloride 
dihydrate was administered in the feed to pregnant mice 
on days 6 to 17 of gestation, 33% of mice administered 
a high dosage of berberine (1,000 mg/kgBW/day) died 
from unknown causes, but prenatal mortality, average 
litter size, and percentage of male fetuses were not 
affected [12]. 

To date, although there have been a number of 
pharmacologic and therapeutic studies of Coptis 
rhizome, Phellodendron bark and berberine [7, 13], their 
effects on fertility have not been reported. We found 
that water-soluble extracts of Coptis rhizome, and 
Phellodendron bark inhibited the development of mouse 
zygotes to blastocysts in vitro. We also found that 
berberine, a component of both natural products, 
inhibited the development of mouse zygotes. Moreover, 
intramuscular injection of berberine decreased the 
frequency of blastocysts and full-term fetuses. To our 
knowledge, this is the first report that Coptis rhizome, 
Phellodendron bark, and berberine inhibit the 
development of mouse zygotes. 

The precise mechanisms by which both natural 
products and berberine inhibit the development of 
zygotes are not clear. Because the development of 1-
cell, 2-cell, 4 to 8-cell, and morula-stage embryos to 
later stages was inhibited after the administration of 
berberine chloride, its inhibitory effect is likely related to 
cell division of blastomeres rather than embryonic 
genome activation, which occurs at the 2-cell stage in 
the mouse [14]. Berberine inhibits the growth of various 
types of cancer cells by inhibiting DNA topoisomerase I 
and by inducing cell-cycle arrest and apoptosis, mainly 
through the caspase-3 or Fas/FasL signaling pathway 
[13, 15, 16]. Serafim et a/. [17] reported that berberine 
at low doses promotes G1 arrest but at higher doses 
results in G2 arrest. In the present study, we did not 
examine the cell cycle stage or apoptosis in 
development-arrested embryos after berberine 
treatment. Because most zygotes treated with 0.01 /1g/ 

Tsunoda, et al. 45 

ml berberine chloride developed to the morula stage, 
but only a few berberine-treated embryos developed 
into blastocysts, and morulae treated with 0.1 /1g/ml 
berberine chloride did not develop to blastocysts, it is 
possible that berberine inhibits the cell differentiation in 
the morula. 

The present study demonstrated that berberine 
administered to female mice once a day for 2 to 14 days 
after superovulation significantly decreased the 
proportion of recovered blastocysts and the fetal rate 
compared with those of control females. Although the 
precise mechanism is not clear, berberine administered 
intramuscularly may travel to oviducts and uteri through 
epithelial cells and inhibit embryonic development. 
Unlike gossypol [4], the toxicity of berberine except at 
an unusually high dosage has not been reported. The 
findings of the present study indicate the potential use 
of berberine as a contraceptive for animals. However, 
effective procedures to enhance the transport of 
berberine to the genital tracts have to be developed, 
because the inhibition of fetal development is not 
complete. Follow-up in vivo studies are needed to 
demonstrate that fertility can be restored. Further 
studies should be conducted to reveal the mechanism 
of inhibitory action of berberine on the embryonic 
development. 
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生薬269種の水抽出物について，マウス前核期受精卵の発生能
に及ぼす阻害効果を検討した.その結果，オウレンとオウバク抽出

物ならびにそれらの主要成分であるベルベリンに，マウス前核期受

精卵の発生能を阻害する作用があることが判明した.オウレンでは

0.1μg/ml，オウバクでは 10f.1g/ml.ベルベリンでは 0.01μg/mlを
添加した培地で培養されたマウス前核期受精卵は.n壬盤胞への発生
がほとんど完全に阻害された.また. 100 f.1gベルベ1)ンを 1B 1 
回，交配の前後に 2~ 14日間雌マウスに筋肉内投与すると. fi壬盤

胞への発生率が有意に低下するとともに，妊娠満期における飴子数

が有意に減少した ベルベリンは，人や動物医薬品の成分として配

合されている‘ベルベリン投与雌における受胎阻害作用は完全では

なかったが， さらに投与方法を検討することにより，雌動物へのべ

ルベリン投与は動物の非侵蝕的な受胎阻害法となる可能性が示唆さ

れた.
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