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Introduction: Contraction of the uterus is an important physiological phenomenon that determines the function-

ality of the uterus for pregnancy and abortion. Curcuma longa, a member of the ginger family (Zingiberracaeae) 
has been used in traditional medicine because of its various therapeutic properties. Curcuma longa is believed to 

be beneficial to the female reproductive system by preventing unwanted uterine activity in early pregnancy or 

treat preterm labour. There are however, no scientific facts verifying the effects on the uterus to support its folklore 
use as tocolytic agent. The aim of this study was to determine the effects of aqueous extract of Curcuma longa 

rhizome and its possible mechanism of action on uterine contraction.  

Methods: The Isolated longitudinal uterine strips were dissected from non-pregnant rats, mounted vertically in an 
organ bath chamber, and exposed to the aqueous extract of Curcuma longa rhizome at a concentration of 25 - 200 

mg/ml. The effects of the extract at a concentration of 50 mg/ml on spontaneous and oxytocin-induced (10 nmol/L) 

contractions were investigated.  
Results: The results of the study revealed that the extract significantly (p < 0.05) inhibited both spontaneous and 

oxytocin-induced uterine contractions (n = 10). The extract also inhibited oxytocin-induced contraction in the 

absence of exogenous calcium (n = 10).  
Significance: The result of this research has shown that Curcurma longa extract possesses or exerts tocolytic 

effect that delays uterine contraction in rats and this finding justify its folklore uses in traditional medicine to 

prevent unwanted uterine activity in early pregnancy or treat preterm labour. 
@ 2019 Faculty of Veterinary Medicine, University of Ilorin, Nigeria. All rights reserved. 
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Introduction 

Contraction of the uterus is an important physiological phe-

nomenon that determines the functionality of the uterus for 

pregnancy and abortion. Abortion is a significant risk to preg-

nant animals worldwide. Most threaten abortion cases in do-

mestic animals and man are caused by persistent uterine con-

tractions. There are many factors that might predisposed to uter-

ine contractions that might cause abortion; uterine defects, im-

munological problems, hormonal imbalances, infections and 

foetal abnormalities (Strobino et al., 1986; Hay et al., 1994). 

The most common cause of spontaneous abortion during the 

first trimester is chromosomal abnormalities of the embryo or 

foetus (Schorge et al., 2008), accounting for at least 50% of 

sampled early pregnancy losses (Jauniaux et al., 1999). Ad-

vancing maternal age and a female's history of previous spon-

taneous abortions are the two leading factors associated with a 

greater risk of spontaneous abortion (Jauniaux et al., 1999). A 

spontaneous abortion can also be caused by accidental trauma; 

intentional trauma or stress (Foetal homicide laws, 2012).  

Several medications are used clinically as uterine relaxant or 

“tocolytics”, including magnesium sulphate, indomethacin, β2-

adrenergic receptor agonists, atosiban, progesterone, prostagla- 

 

ndin synthesis inhibitors, nitric oxide donors, and calcium (Ca) 

channel blockers (Wray, 2007). These drugs function to prevent 

the uterine contractions. However, there is still controversy about 

their effectiveness and long-term safety, especially to foetus 

(Kim and Shim, 2006). These considerations underline the con-

tinued use of traditional medicinal plants or plant products. 

Along with the quest to obtain novel tocolytics from plants, one 

plant that has long been used in traditional medicine, particularly 

in the treatment of inflammatory conditions and reproductive 

disorders is Curcuma longa (Ammon and Wahl, 1991; Srimal, 

1997; Prasad et al., 2014). In the past it is believed that various 

extracts of Curcuma longa have been reported to cause signifi-

cant decline in pregnancies in female rats (Garg et al., 1978). It 

has also been reported that post-coital administration of aqueous 

extract of rhizome of Curcuma longa at the dose 500 mg/kg pre-

vented pregnancy in all the treated female rats by preventing ov-

iductal contraction which regulates the egg transport towards the 

isthmus for successful fertilization (Yadav and Jain, 2010).  

Although, administration of aqueous extract of Curcuma longa 

has been reported to prevent pregnancy in rats, its effects on uter-

ine contractility have never been investigated to support its folk-

lore use as tocolytic agent. Therefore, the aim of this study was  
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to determine the effects of aqueous extract of Curcuma longa and 

its possible mechanism of action on uterine contractility in non-

pregnant rats. 

Materials and methods 

Plant identification, collection and extractions 

Fresh rhizome of Curcuma longa was purchased from custom 

market of Maiduguri, Borno State, Nigeria and submitted for 

confirmation by a Botanist from the Department of Biological 

Sciences, University of Maiduguri, Nigeria and a set of voucher 

herbarium (Species Vet. 219 B) was deposited in the Department 

of Veterinary Physiology and Biochemistry, University of Mai-

duguri, Nigeria. 

Extraction and isolation 

Fresh rhizome of Curcuma longa was sliced and dried at room 

temperature. The rhizome was pulverized using motor and pes-

tle. Fifty grams of the ground rhizome was measured using 

ADA120/C chemical balance (Mettler Toledo, UK) and mixed 

with 250 ml of distilled water and allowed to stand for 48 hours 

at room temperature before the mixture was filtered. The aque-

ous rhizome extract was extracted with distilled water using a 

Soxhlet extractor (Pyrex™ soxhlet apparatus allihn condenser, 

Fisher Scientific, United States) and yielded 20 % w/w of the 

extract which was paste in nature. It was concentrated in a rotary 

evaporator, leaving a small yield of the extracted plant material 

(20 % w/w of the extract) in the glass bottom flask and was stored 

in an air-tight container at about 4ºC until required (Anabolic-

minds Achive, 2003; James et al., 2014).  Various phytochemical 

and elemental constituents were analysed according to the meth-

ods described by Tel and Hagarty (1984) and Tiwari et al. 

(2011).  

Experimental animals  

Ten adult non pregnant albino rats weighing (120-140 grams) 

were purchased from Sanda Kyarimi Zoological Garden, Maidu-

guri, Borno State. The animals were managed according to the 

International Guiding Principles for Biomedical Research 

(Council for International Organizations of Medical Sciences 

and the International Council for Laboratory Animal Science, 

2012) and the experiment was approved by the Faculty Ethics 

Committee of the Faculty of Veterinary Medicine, (Reference 

Number: UM/FVM/VPP/3.2.2. 552/AUP-R141), University of 

Maiduguri, Nigeria. The rats were kept in plastic cages at the 

Laboratory Animal House belonging to the Department of Vet-

erinary Physiology and Biochemistry, University of Maiduguri, 

Nigeria and were allowed to adapt to the laboratory environment 

for 2 weeks before the commencement of the experiment. The 

rats were fed standard feed (pelletized grower’s mash) and water 

was provided ad libitum. 

Preparation of uterine tissues 

Mature non pregnant female albino rats were humanely sacri-

ficed by cervical dislocation (Office for Research Ethics & Inte- 

grity | Animal Care & Use Standard, 2016) and the uterine horns 

were rapidly excised and carefully cleaned of surrounding con-

nective tissues and opened along the mesenteric border. The uteri 

were isolated and immediately placed in the physiological saline 

solution. To measure force, a uterine strip was attached at each 

end to metal hooks (Smith et al. 2005), with one hook attached 

to a transducer (Meditech Technologies India Private Limited) 

under a resting tension of 1g in an organ bath containing physi-

ological salt solutions of the following composition in (g/l): 

NaCl (9.0), KCl (0.42), glucose (0.50) NaHCO3 (0.50) and CaCl2 

(0.06) gassed with 100% oxygen and maintained at 37ºC, pH 7.4 

(Smith et al. 2005). The tissue 1g tension was allowed to equili-

brate for one hour before addition of the extract or the oxytocin. 

The electrical signal from the transducer was amplified and con-

verted to a digital signal and recorded on a computer using Chart 

software, as described by Munglue et al. (2013).  

 

Chemicals and physiological solutions 

The solvents and chemicals used were of analytical grade and 

obtained from Sigma Chemical Ltd, UK. All stock solutions 

were prepared and stored in accordance with the guideline of the 

producer. The physiological salt solution with pH 7.4 was pre-

pared with the following composition (g/L): NaCl (9.0), KCl 

(0.42), glucose (0.50), NaHCO3 (0.50) and CaCl2 (0.06). In some 

experiments, CaCl2 was omitted in the physiological solution to 

determine the effects of the extract on intracellular calcium re-

lease. Oxytocin was dissolved in distilled water and used at the 

final concentration of 10 nmol/L to produce a phasic contraction.  

Statistical analysis 

Data were analysed using statistical software IBM SPSS Statistic 

22. Data were expressed as mean ± SEM. Differences between 

group means were analysed by one-way Analysis of Variance 

(ANOVA). Differences were statistically significant when p < 

0.05.  

Results 

Concentration-response effects of the aqueous extract of Cur-

cuma longa on the amplitude and frequency of contraction of rat 

uterine strips 

Aqueous extract of Curcuma longa rhizome inhibited spontane-

ous contractions in a concentration-dependent manner (Figure 

1A). At each concentration (50 – 200 mg/mL), the amplitude and 

frequency of the spontaneous contractions was gradually re-

duced (Figure 1B). 

 

Effects of the aqueous extract of Curcuma longa on oxytocin-

induced uterine contraction 

The effect of aqueous extract of Curcuma longa rhizome on con-

traction induced by oxytocin (10 nmol/L) were investigated. As 

expected the contractile response of the uterine strips were aug-

mented by oxytocin (Figure 2). Upon the extract application, a 

significant reduction in the amplitude of contraction occurred 

(Figure 2).  
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Figure 1A. Aqueous extract of Curcuma longa rhizome inhibited spontaneous contractions in a concentration-dependent manner.  
Red arrows show normal uterine base line contraction and white arrows show treated response using aqueous extract of Curcuma longa rhizome. 

 

 
 

 

Figure 1B. A dose–response graph of aqueous extract of Curcuma longa rhizome on uterine contractile activity. 
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Figure 2. The contractile response of the uterine strips was augmented by oxytocin.  
Red arrows show uterine base contraction induced by oxytocin and white arrows show treated response using aqueous extract of Curcuma longa rhizome. 

 
 

 

Figure 3. The extract also inhibited oxytocin-induced contraction in the absence of external calcium entry (n = 10).  
Red arrows show uterine base contraction induced by oxytocin in the calcium free physiological solution and white arrows show treated response using aqueous ex-

tract of Curcuma longa rhizome. 

 

Effects of the aqueous extract of Curcuma longa on contraction 

induced by oxytocin in calcium free physiological solution 

The effect of aqueous extract of Curcuma longa rhizome on con-

traction induced by oxytocin in calcium free physiological solu-

tion was investigated. The extract also inhibited oxytocin-in-

duced contraction in the absence of external calcium entry 

(n=10) (Figure 3).  

 

Phytochemical and elemental analysis 

It was confirmed that the aqueous extract of Curcuma longa con-

tained alkaloids, flavonoids, saponins and terpenoids. Elemental 

analysis of the aqueous extract of Curcumin longa rhizome re-

vealed the presence of potassium (2%), magnesium (1.46%), cal-

cium (0.70%), phosphorus (0.24%) and sodium (0.03%). 

 

Discussion 

This study demonstrated that the aqueous Curcuma longa extract 

significantly reduced contractions both in the presence of extra-

cellular and intracellular calcium sources when present. As the 

myometrium does not have functional ryanodine receptors 

(Dabertrand et al., 2006) and there was no calcium-induced re-

lease (Taggart and Wray, 1998), this might have influenced ino-

sitol 1, 4, 5-triphosphate (IP3) - induced calcium release chan-

nels. It could be inferred from this study that the aqueous Cur-

cuma longa rhizome extract might have disrupted calcium entry 

and release from sarcoplasmic reticulum via G-protein signalling 

pathway (Taggart and Wray 1998). The extract might also have 

acted as oxytocin analogue which competitively inhibited oxyto-

cin by a reversible, competitive antagonist of the oxytocin recep-

tor (OTR) and decreased contractions and improved uterine re-
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ceptivity due to its ability to reduce intracytoplasmic calcium re-

lease and down regulate prostaglandin synthesis (Pierzynski, 

2011; Younger et al., 2017). The results of the study also indicate 

that the extract might also act like an oxytocin receptor blocker 

in vivo. This possibility was further substantiated by the ability 

of the extract to reduce the contraction of oxytocin in calcium 

free physiological solution; thus, it is suggested that part of its 

action may be involved with an intracellular mechanism which 

reduces IP3-induced calcium release from the internal store. 

Based on the inhibitory effect of the extract on the oxytocin-in-

duced contraction, it was concluded that the aqueous extract of 

Curcuma longa rhizome has relaxation effect on uterine contrac-

tion and this finding justify its folklore uses in traditional medi-

cine to prevent unwanted uterine activity in early pregnancy or 

treat pre-term labour. 

The observed uterine relaxation effects of the extract in the pre-

sent study may be due to the decrease in the tendency for ROS 

and cortisol surge, and the inhibition of prostaglandin PGF2α 

which may be obtained by interfering with an intracellular mes-

senger responsible for contractile proteins effects (Caritis, 2005; 

Bernal, 2007; Simhan and Caritis, 2007; Muglia and Katz, 2010). 

There are reports by others that the plant rhizome contains difer-

uloyl methane, demethoxy curcumin and bisdemethoxy curcu-

min (Tayyem et al., 2006). In addition, there is evidence that 

these compounds possess antispasmodic effects in the guinea pig 

and rat uterus (Ithipanichong et al., 2003). Therefore, the uterine 

relaxant effect of the plant extract could be due to diferuloyl me-

thane, demethoxy curcumin and bisdemethoxy curcumin con-

tents which possibly exhibited tocolytic effects as oxytocin re-

ceptor antagonist and prostaglandin-synthetase inhibitors by in-

terfering with endogenous myometrial stimulators (Caritis, 

2005; Bernal, 2007; Simhan and Caritis, 2007; Muglia and Katz, 

2010).  

The results of the phytochemical screening showed that the aque-

ous extract of Curcuma longa rhizome contained alkaloids, fla-

vonoids, saponins and terpenoids. Several effects of flavonoids 

on smooth muscle contraction have already been clearly de-

scribed (Okunrobo et al., 2012; Kupittayanant et al., 2014). Pos-

sible mechanisms included protein kinase inhibition (Srivastava 

1985; Hollenberg, 1993), increasing cAMP (Landolfi et al., 

1984; Buxton, 2004), inhibiting Ca influx (Di Salvo et al., 1993), 

and decreasing protein kinase activity (Duarte et al., 1994; 

Webb, 2003). 

Elemental analysis of the aqueous root extract of Curcuma longa 

rhizome revealed the presence of potassium, magnesium, cal-

cium, phosphorus, and sodium. It could be inferred that the de-

crease in uterine contraction caused by Curcuma longa rhizome 

extract could be due to its potassium content. This is in line with 

a reported study by Heaton et al. (1993), who reported that met-

abolic inhibition produced by cyanide, produces an increase in 

potassium ion efflux from the myometrium. This increased K+ 

efflux will lead to hyperpolarization of the myometrial mem-

brane and thus decrease excitation and cause initial loss of spon-

taneous contraction in the uterus. Yildirim et al. (2014) reported 

that magnesium sulphate was found to reduce uterine contraction 

and was used to treat pre-term labour. The result of this study 

revealed optimum quantity of magnesium. It could be inferred 

that the elements found in the extract may be responsible for the 

observed decreased in uterine activity and therefore, the extract 

could be used to treat abortion due to hypomagnesaemia. 
 

Conclusion 
 

The result of this research has shown that the aqueous extract of 

Curcuma longa has relaxation or tocolytic effect on uterine con-

traction and this finding justify its folklore uses in traditional 

medicine to prevent unwanted uterine activity in early pregnancy 

or treat preterm labour. The aqueous extract of Curcuma longa 

contains important chemical constituents that are responsible for 

its pharmacological action on the uterus. Further studies involv-

ing cell biophysics is needed to give further credence to the ex-

tract mechanism of action.  
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