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ABSTRACT 
Methanolic extract of shade dried rhizome of Alpinia galanga (MAGE) was   prepared using Soxhlet apparatus through a minimal of 18 hrs running. Working 
doses of the MAGE were determined after LD50 study selecting two doses of 200mg/kg Bwt/day and 500mg/kgBwt/day. The ovariectomised mice were 
randomly allocated into four groups (n=6) viz. vehicle control (1% tween 80), positive control (E2), low dose MAGE (200mg) and high dose MAGE (500mg). 
After 7 days of oral treatment, animals were sacrificed by cervical dislocation. Sample tissues were carefully collected and weighted using Sartorius balance. 
Morphological observations revealed that E2 treated group showed positive sign of exogenous estrogenic activity by increasing uterine wet weight and relative 
increase in uterine/body weight ratio. While low dose MAGE treated group shows weak estrogenic activity by increasing uterine wet weight and uterine/body 
weight, but less pronounced than E2 treated group. The high dose MAGE treated group showed no estrogenic activity rather showed decrease uterine wet 
weight as well as morphologically constricted uterine horns which clearly suggests anti-estrogenic activity. The present study provides initial evidence towards 
establishing either estrogen agonistic or antagonistic hormonal property of MAGE in in vivo animal model.  
Keywords:  Alpinia galanga, ovariectomy, estrogenicity, anti-estrogenicity. 
 
INTRODUCTION 
Reproductive health and disorders have always been the 
crucial issues over generations across all civilization. Of late, 
the reliance on medicinal plant in solving such problems has 
been gaining recognition due to its negligible side effect, low 
cost and easy accessibility.1,2 The North east region of India 
not only being biodiversity hotspot3 but also has varied, rich 
and age old traditional and cultural heritage associated with 
it.4 This provides a goldmine of virgin resources that can be 
explored to gain novel molecules/formulation for therapeutic 
use. The plant Alpinia galanga also known as Greater 
galanga, Kalahujan, Kanghoo (English, Hindi and Manipuri 
respectively) belongs to Zingeberaceae family and has 
tremendous medicinal property. The rhizome extract of the 
plant in various solvents has been reported to possess several   
biological activities, such as antitumor,5 antioxidant,6 anti-
inflammatory,7 antifungal,8 antiviral,9 anti-bacterial,10 
gastroprotective,11 hypoglycemic,12 hypolipidemic,13 

immunostimulating,14 antileishmanial15 and apoptosis.16  
Earlier phytochemical analysis reveals the presence of 
alkaloids, saponin, glycosides, terpenoids, phenolics, 
flavanols, flavanoids, phytosterols, carbohydrates etc.17,18,21 In 
addition to having 1’S’-1’acetoxychavicol acetate as the 
active pungent principle,19 Kaemperol, Kaempferide, Galanin 
and Alpinin are the flavanoids identified from the rhizome.20 
Charles et al, (1992) reported crude oil content of the 
rhizome as 48% methyl cinnamate, 20-30% cineole, α-
pinene, β-pinene and camphor.21 

Traditionally, the Meitei community (non tribal majority 
community of Manipur, India) has been using the plant 
Alpinia galanga extract in various gynecological disorders 
viz. as abortificient, during parturition, enhancing male 
fertility.22,23,24 Our enthnomedicinal survey conducted during 
2009-2010 in different part of Manipur revealed that the 
aqueous extract of freshly grind rhizome of Alpinia galanga 
with three pinches of salt taken half a glass for 3 days can 
abort 2-4 month old pregnancy.  
However despite such traditional claimed there has been no 
published scientific evidence that can either substantiate or 

refute such claimed. Therefore, the present study was 
conducted to provide preliminary scientific evidence in in 
vivo animal model, taking the estrogen sensitive parameters 
like uterine wet weight, ratio of uterine weight to body 
weight and external uterine morphology. The experimental 
design was logical as estrogen being principle feminizing 
steroid hormone, maintains and regulates the normal 
metabolism of female reproductive system. Any alteration, 
disruption or modulation by plant derived bioactive molecule 
can be manipulated for potential biological intervention. 
MATERIALS AND METHODS 
Plants Materials and Extract Preparation 
The whole plant Alpinia galanga (Zingeberaceae) were 
collected from Imphal East, Manipur during July 2009 to 
April 2010 field visits and authenticated by Prof. P Kumar 
Singh, taxonomist from Department of Life Science, Manipur 
University, Imphal, Manipur. Shade dried rhizome powdered 
(10g) were extracted with methanol in a Soxhlet apparatus for 
a minimum of 18hr. The methanol from the extract was 
allowed to get evaporated to yield a concentrated semi-solid 
mass. The yield of the dried extract from the starting crude 
material was 20% (w/v). The concentrate was dissolved in 
1% tween 80, referred to as MAGE and was used for the 
present study. 
Animals Used 
Adult female albino mice (C3H) strain of average body 
weight (20±2g) and age groups were procured from Animal 
House Facility of Department of Zoology, Gauhati 
University, Assam, India. Animals were acclimatized to 
normal environmental conditions in the laboratory for one 
week. Standard pallet diet with vitamins and mineral 
supplements (supplied by Agrivet Farm Care Division, Glaxo 
Smithkline, Chennai, India) and water was given ad libitum. 
Estrous cycle was observed everyday by microscopic 
examination of vaginal smear. Only mice showing four 
consecutive regular cycles were considered for the present 
study. 
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Toxicity Study 
LD50 was determined by the method of Horn, (1956)25 and 
following Organization for Economic Cooperation and 
Development (OECD) guideline for testing chemicals section 
423(2001).26 The LD50 of MAGE was found to be 
4998mg/kg in mice by oral administration. Plant or plant 
product with LD50 values higher than 2000-3000mg/kg were 
considered as non toxic.25,27 This supported the logical usage 
of the plant in traditional medicinal practice. 
Chemicals  
All chemicals were supplied by North East Chemicals Ltd. 
Guwahati, India and by Himedia, Guwahati, India through 
the Department of Zoology, Gauhati University, unless 
specified.  
Experimental Design / Animal Experiment 
The mice were weighed and subjected to complete bilateral 
ovariectomy following the method used by Kalita et al., 
(1998).28 Briefly animals were exposed to mild anesthesia 
ketamine (50mg/kgBwt) / xylazine (10mg/kg Bwt) in the 
ratio 2: 1, through intramuscular injection. A small 1cm 
incision was made on the dorsal side just above and parallel 
to the lumbrical vertebrae. The ovary from both sides beneath 
the fat pads was removed one at a time and the incision was 
stitched immediately. The animals were allowed to recover 
for at least 3-4 weeks before experimental treatments were 
started. This creates an animal model for menopause during 
which endogenous circulating Estradiol (E2) concentration 
was negligible and the estrogen sensitive target tissues were 
in their basal state.29 The ovx female mice were randomly 
allocated into four groups (n=6) viz. control (1% tween 80), 
positive control (E2), low dose MAGE (200mg) and high 
dose MAGE (500mg). Tween 80 (1%, v/v, 0.1ml/mouse/day) 
in vehicle control, Estradiol (0.1mg/kg Bwt in 0.1ml 1% 
tween 80/mouse/day) in positive Control, MAGE (200mg/kg 
Bwt in 0.1ml/mouse/day) in low dose MAGE (200mg) and 
MAGE (500mg/kg Bwt in 0.1ml/mouse/day) in MAGE 
(500mg) were orally administered using gastric gavages 
feeding syringe for 7 consecutive days. The animals were 
weighted 24hrs after the last treatment and sacrificed by 
cervical dislocation under mild anesthesia (diethyl ether). The 
uteri, with its luminal fluid intact, were dissected free of 
adhering fat, mesentery, cervices and were weighed using 
Sartorius balance. Then uteri were photographed using Sony 
Digital Camera (Sony Cyber Shot DSC_W310) for 
morphological examination. The ratio of uterine to body 
weight ratio was calculated for each animal using the method 
of Yamasaki et al., (2000).30  
The study was carried out following approval from the 
Institutional Ethical Committee on the use and care of 
experimental animals (Gauhati University, Assam, India). 
Statistical Analysis 
The results were expressed as mean of 6 replicates ±SEM. 
Means were analyzed using a one way ANOVA and values 
of p< .05 were considered statistically significant (Mahajan, 
1997).31 

RESULTS  
The treatment of ovariectomised (ovx) adult mice with E2 or 
two different dose levels of MAGE for 7 consecutive days 
showed changes either in absolute uterine wet weight or 
uterine/body weight ratio in relation to ovx control group 
respectively (Fig.1; Fig.2). External morphology of the 
uterine horn in all the experimental groups showed visible 
changes with respect to the control group (Fig.3). As 
expected, the E2 treated group showed an increase in both the 
uterine wet weight as well as uterine/body weight ratio as 

compared to control group at statistically significant p-value 
(p<0.0001). The low dose MAGE (200mg) group also 
showed an increase in the absolute uterine wet weight and 
uterine/body weight ratio from the control group (p<0.0001) 
but less pronounced than the E2 treated group. Interestingly, 
the high dose MAGE (500mg) group showed unexpected 
results by a decrease in uterine wet weight and uterine/body 
weight ratio significantly lower than the basal control group. 
E2 treated group showed visible increase in size from the 
control group. Both the two dose levels of MAGE showed an 
elongation of the uterine horns but high dose MAGE (500mg) 
showed prominent constricted uterine horns as compared to 
all the other experimental groups. 
DISCUSSION 
Different plant extracts that are being used for fertility 
control, as fertility enhancer, or in treatment of post 
menopausal symptoms and any other gynecological disorders 
have been shown to possess either estrogenic or anti-
estrogenic property.32 Despite common use of the plants in 
traditional folklore medicine, to our knowledge, there are no 
reports in literature which evaluate the estrogenic activity of 
A. galanga rhizome extract. The parameters evaluated in this 
study are useful indices to assess the potential of a plant as an 
estrogenic/antiestrogenic agent. One of the early markers of 
estrogenic action is the fluid imbibition and retention by 
uterine horn due to enhanced microvascular permeability.33 

This along with increases in protein synthesis, mitotic index 
etc. may contribute to increase uterine weight.34 A classical 
mouse uterotrophic assay measures an increase in uterine wet 
weight of ovx mice after exposure to test substance.35 

The result of the present study demonstrated that the low 
dose MAGE (200mg) has potential estrogenic activity as 
evident by a statistically significant increase of uterine wet 
weight in the treated dose. The present study reveals that the 
estrogenic activity of this plant extract was found to be very 
low as compared to that of E2. Further studies involving 
graded dose at levels lower than the lowest dose of the 
present study might be helpful in more accurate 
determination of estrogenic potential of the MAGE with 
respect to Estradiol.  
Of particular significance is the surprising negative 
uterotrophic response by high dose MAGE (500mg) treated 
group that contradicts the effects of the threshold dose 
response model which is widely viewed as most dominant 
model in toxicology. Rather this finding is consistent with 
Calabrese’s concept of hormetic-like biphasic dose response 
model characterized by low dose stimulation and high dose 
inhibition.36 The statistically significant decrease in uterine 
weight much below the basal level of control group may 
suggest potential anti-estrogenic property at the tested dose 
level. In addition morphologically constricted or atrophic 
uterine response strengthens our findings as far as anti-
estrogenic activity is concerned. This can be explained in the 
light of inhibition of uterine fluid imbibitions by anti-
estrogenic substances or estrogen antagonist in the classic 
fluid imbibitions assay.37 Experimental design involving a 
negative control group (established anti-estrogen like ICI 
182,780) in addition to much higher graded dose levels than 
the present high dose MAGE (500mg) might yield fruitful 
results in determining the optimal dose ranges eliciting anti-
estrogenic response. 
The result of morphological parameter in the present study 
also provides an interesting area of research. As such 
significant elongation of uterine horn in both the tested dose 
level of MAGE (but not the other treatment groups) points 
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towards possible role in early stage preparation of 
implantation reaction. Estrogen primed uterus is a 
prerequisite for progesterone activity that initiates and 
maintains decidual cell reaction at the implantation sites.38 

Length of uterus in polytocous species like mice increases at 
the time of implantation, to accommodate multiple 
blastocysts along the length. Endometrial hyperplasia around 
areas of multiple implantation sites is responsible for the 
increases in length.39 Therefore an in vivo implantation assay 
along with assessment of progestrogenic property of the 
MAGE in future might be a rational choice. 
Overall, the results of the present study for the first time 
demonstrated the estrogenic potential of the rhizome extract 
of A. galanga at the tested dose of 200mg/kg Bwt. Although 
ovx mice uterotrophic assay has been the gold standard for 
determination of estrogenicity of a substance26,37,40 yet 
assessment of other estrogenic end points cannot be rule out 
in establishing the molecular mechanism of action of the 
MAGE.  
As such the present study also for the first time provides 
initial evidences towards determining anti-estrogenic 
potential of the A. galanga rhizome extract. The MAGE 
eliciting such versatile response may in part be attributed to 
the presence of wide ranges of phytochemical and essential 
oils etc. as mentioned previously. The consistent results of 
the three parameters in all the experimental groups suggest 
negligible errors in conducting the present study. The 
traditional claimed of the use of A. galanga by Meitei 
community (Manipur, India) has been in part substantiated by 
our findings along with generation of a plethora of directions 
for further research. In vitro bioassays for determination 
steroid hormonal property, photochemical analysis using 
HPLC, molecular approach and in different model, age 
group, sexes etc. might be helpful not only in elucidating 
mechanism of action but also in exploring possible bioactive 
molecules for therapeutic application. 
ACKNOWLEDGEMENT 
The author expresses warm gratitude to Institutional Ethics 
Committee and Department of Zoology, Gauhati University 
for providing permission for the use of animals in experiment 
as well as necessary infrastructure. The author is thankful to 
traditional herbal healers (Maibas), indigenous peoples and 
Meitei community of Manipur, India for providing 
information regarding traditional used of medicinal plants 
which forms the basis of the present study. The author 
extends sincere thanks to Prof. P Kumar Singh taxonomist 
from Department of Life Science, Manipur University, 
Manipur, India for authenticating the plant sample. Also 
warm gratitude goes to Dr. O. Hemchandra Singh, PDF in 
Department of Zoology, Gauhati University for his help in 
statistical data analysis. Lastly but not least the author 
remains indebted to all his family members, research 
supervisor and colleagues for their consistent moral and 
financial support provided. 
REFERENCES  
1. Fransworth NR, Bingel AS, Cordell GA, Crane FA, Fong HHS. 

Potential value of plants as source of new antifertility agents. II. J Pharm 
Sci 1975; 64: 717-54 

2. Dennis VC: Tyler’s Herbs of Choice, The therapeutic use of 
phytomedicinals. 3rd ed. New York: CRC Press Tylor & Francis Group; 
2009. 

3. Mittermeier RA, da Fonseca, GAB, Brooks T, Pilgrim J, Rodriues A. 
Hotspots and coldspots. American Scientist 2009; 91: 384. 

4. Rangan l, Basak S, Sarma GC. Ethnomedical uses of Zingiberaceous 
plants of Northeast India. Journal of Ethnopharmacology 2010; 132: 
286-296.  

5. Itokawa H, Morita H, Sumitimo T, Totsuka N, Takeya K. Antitumor 
principles from Alpinia galanga. Planta Med 1987; 53: 32. 

6. Kubota K, Ueda Y, Yasuda M, Masuda A. Occurrence and antioxidative 
activity of 1’-acetoxychavicol acetate and its related compounds in the 
rhizomes of Alpinia galanga during cooking. R Soc Chem. 2001; 
274(Spec Publ): 601-607. 

7. Nagashekar M and shivaprasad HN. Anti-inflammatory and analgesic 
property of the tropical preparation of Alpinia galanga Willd. Biomed 
Contents. 2005; 1(1): 63. 

8. Janssen AM, Scheffer JJC, Acetoxychavicol acetate, an antifungal 
component of Alpinia galanga. Planta Med 1985; 51: 507. 

9. Ye Y, Li B. 1’S-1’-Acetoxychavicol acetate isolated from Alpinia 
galanga inhibit human immunodeficiency virus type 1 replication by 
blocking Rev transport. J Gen Virol 2006; 87: 2047 

10. Oonmetta-areea J, Suzukib T, Gasalucka P, Eumkeb G. Antimicrobial 
properties and action of galangal (Alpinia galanga Linn.) on 
Staphylococcus aureus LWT Food Sci Tech 2006; 39(10): 1214-1220 

11. Masuda H, Ponpiriyadacha Y, Morikawa T, Ochi M, Yoshikawa M. 
Gastroprotective effect of phenylpropanoids from the rhizomes of 
Alpinia galanga in rats: structural requirements and mode of action. 
European journal of Pharmacology 2003; 471: 59-67. 

12. Aktar MS, Khan MA, Malik MT. Hypoglycemic activity of Alpinia 
galanga rhizome and its extract in rabbits. Fitoterapia 2002; 73(54):  
623-628. 

13. Achuthan CR, Padikkala J. Hypolipidemic effect of Alpinia galanga 
(Rasna) and Kaempferia galanga (Kachoori). Indian J Clin Biochem. 
1997; 12(1): 55-58. 

14. Bendjeddou D, Lalaoui k, Satta D. Immunostimulating activity of the 
hot water soluble polysaccharide extracts of Anacyclus  pyrethrum, 
Alpinia galanga and Citrullus colocythis. Journal of 
Ethnopharmacology. 2003; 88: 155-160. 

15. Kaur A, Singh R, Dey CS, Sharma SS, Bhutani KK, Singh IP. 
Antileishmanial phenylpropanoids from Alpinia galanga(Linn) Willd. 
Indian Journal of Experimental Biology. 2010; 48: 314-317. 

16. Banjerdpongchai R, Punyati P, Nakrob A, Pompimon W, Kongtawelert 
P. 4’ – Hydroycinnamaldehyde from Alpinia galanga (Linn.) induces 
human leukemic cell apoptosis via mitochondrial and endoplasmic 
reticulum stress pathways. Asian Pac J Cancer prev. 2011; 12(3): 593-
598. 

17. Jadu SB, Indurwade NH, Sakar DM, Fuloria NK, Ali MD, DAS S, Basu 
SP. Galangoflavonoid isolated from Rhizome of Alpinia galanga(L) 
Swartz (zingeberaceae) Tropical Journal of Pharmaceutical Research. 
2009; 8(6): 545-550. 

18. Barik BR, Kundu AB, Dey AK. Two phenolics constituents from 
Alpinia galanga rhizomes. Phytochemistry. 1987; 26: 2126. 

19. Yang E, Eilerman RG. Pungent principle of Alpinia galanga(L) swartz 
and its application. J Agri Food Chem. 1999; 47: 1657-1662. 

20. Chudiwal AK, Jain DP, Somani RS. Alpinia galanga Willd.-An 
overview on phyto-pharmacological properties. Indian Journal of 
Natural products and Resources. 2010; 1(2): 143-149. 

21. Charles DJ, Simon JE, Singh NK. Bio active principles/constituents- the 
essential oils of Alpinia galanga Willd. J Essen Oil Res 1992; 4(1):  81-
82. 

22. Singh BKH.  Plants used in medico-sexual purposes by Meitei culture. J 
Econ Taxon Bot 1996; 12(Addl.series): 27. 

23. Sinha SC: Medicinal Plants of Manipur. Imphal: MASS and Sinha; 
1996. 

24. Gurumayum JS, Pukhrambam C, Kishor RK. Gingers of Manipur: 
Diversity and potentials as bioresources. Genet Resour Crop Evol. 2011; 
(April): 04. 

25. Horn HJ. Simplified LD50 (OR ED50) Calculations. Biometrics 1956; 
311-322. 

26. OECD guideline for testing chemicals. Acute oral toxicity- acute toxic 
class method (423); 2001. 

27. Rhioani H, El-Hilaly J, Israili ZH, Lyoussi B. Acute and sub-chronic 
toxicity of aqueous extract of the leaves of Herniaria glabra in rodents. 
Journal of Ethnopharmacology 2008; 118: 378-386. 

28. Kalita JC, Milligan SR, Balasubramanian AV. Relative potency of 
xenobiotics estrogens in an acute in vivo mammalian assay. 
Environmental Health Perspective.1998; 106(I): 23-26. 

29. Baeza I, De Castro NM, Gimene-Llort L, De la Fuente M. Ovariectomy, 
a model of menopause in rodents, cause premature aging of nervous and 
immune systems. Journal of Neuroimmunology 2010; 219: 90-99. 

30. Yamasaki K, Swaki M, Takatsuki M. Immature rat uterotrophic assay of 
Bisphenol A. Environmental Health Perspective 2000; 108: 12-19. 

31. Mahajan BK: Significance of difference in means. In: Mahajan BK, 
Methods in Biostatistics for medical and research workers. 6th ed. New 
Delhi: JAYPEE Brothers Medical Publishers (P) Ltd.; 1997. 130-55. 

32. Gebre E, Makonnen E, Zerihun L, Debella A. The possible mechanisms 
for the antifertility actions of the methanolic root extract of Rumex 
steudelli. Afr Health Sci 2005; 5: 119-25. 



Yungkham Rajeevkumar Singh et al. IRJP 2012, 3 (5) 

Page 426 

33. Rockwell LC, Pillai S, Olson CE, Koos RD. Inhibition of vascular 
endothelial growth factor/vascular permeability factor action blocks 
Estrogen-induced edema and implantation in rodents. Biology of 
Reproduction 2002; 67: 1804-1810. 

34. Jefferson WN, Padilla-Banks E, Clark G, Newbold RR. Assessing 
estrogenic activity of phytochemicals using transcription activation and 
immature mouse uterotrophic responses. Journal of Chromatography B; 
2002; 777: 179-189. 

35. Marky CM, Michaelson CL, Venson EC, Sonnenschein C, Soto AM. 
The rodent uterotrophic assay. Environ Health Perspective 2001; 109:  
A569-A570. 

36. Calabrese EJ, Baldwin LA. The hormetic dose-response model is more 
common than the threshold model in toxicology. Toxicological Science 
2003; 71: 246-250 

37. Astwood EB. A six hour assay for quantitative determination of 
estrogen. Endocrinology 1938; 23: 25-31. 

38. Curtis Hewitt S, Goulding EH, Eddy EM, Korach KS. Studies using 
estrogen receptor alpha knockout uterus demonstrate that implantation 
but not decasualization-associated signaling is estrogen dependent. Biol 
of Reproduction 2002; 67: 1268-1277. 

39. Finn CA. Increase in the length of the uterus at the time of implantation 
in the mouse. J. Reprod. Fert.1968; 17: 69-74. 

40. EDSTAC Final Report: Appendix K, Brief overview of assays 
considered for tier 1 screening. Chapter 5. 1998.

 

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

Control(vehcle) E2 MAGE(200mg) MAGE(500mg)

Treatments groups

Ut
er

in
e 

w
et

 w
ei

gh
t (

gm
)

 
Fig.1. Variation of uterine wet weight against various experimental groups (n=6). P-value < 0.0001 at 0.05 level of significant. 
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Fig.2. Variation of ratio of uterine wet weight to body weight in different experimental groups (n=6). P-value < 0.0001 at 0.05 level of significance 
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Fig.3. Photo plates showing external uterine morphology of different experimental groups. 
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