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Abstract 
Trachyspermum ammi, commonly known as ajwain, is a commonly consumed medicinal herb used to 
treat a variety of ailments. Oral tradition suggest that it is unsafe for pregnant women to consume as it 
may cause early contractions and miscarriages. To test this claim, isolated uterine horns from laboratory 
mice that had been brought to the same physiological state as a pregnant mouse, were suspended in a 
physiological organ bath. Oxytocin was administered as a viability check prior to treating with ajwain 
concentrations of 0.41, 0.82, and1.64 mg/20 mL DeJalons buffer. ANOVA results indicated significant 
increases in both uterine contractile force (p<0.0001) and frequency (p<0.0001) following ajwain 
applications. While further testing is needed to see if this effect would translate to humans in vivo, these 
results do provide enough evidence to warrant cautiousness about consumption of ajwain while pregnant. 
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Introduction 
Trachyspermum ammi, also known as ajwain, is an annual herb that is primarily grown and 
cultivated in Egypt, Iraq, Iran, Afghanistan, Pakistan, and India [1, 2]. T. ammi is from the 
family Umbelliferae and goes by many different names, including ajowan, caraway, ajave 
seeds, ajvain, ajwan, Ethiopian cumin, omam, and omum [3]. It has historically been used to 
treat various ailments including diarrhea, abdominal pains, hyper/hypotensive disorders, and 
bacterial and microbial infections [4, 5]. Some of these treatments are largely anecdotal, and 
have been passed down through word of mouth from generation to generation. 
 Ajwain contains approximately 40% carbohydrates, 11% fiber, 15% of proteins, and 15% fat 
[6]. It has also shown to contain an abundance (3%) of saponins [7]. This is of particular interest 
as saponins have been shown to have a notable role in uterine muscle contractions [8].  
A recent pilot study investigated uterine smooth muscle contractility in response to a number 
of Indian Ayurveda herbals including ajwain [9]. The researchers found that a large bolus of 
ajwain, at a concentration of 0.64 mg/mL, produced a significant increase in contractile force 
in isolated mouse uterine tissues when compared to the tissue’s own spontaneous motility. 
With that study in mind, the goals of this investigation were to (1) further explore if additional 
concentrations of ajwain would produced contractile responses in a concentration dependent 
manner, and (2) to investigate if ajwain also affected the contractile frequency of the 
spontaneous motility that is endogenous to uterine smooth muscle under tension. If so, this 
additional information would be useful, as it validates the anecdotal stories passed down 
passed down via oral tradition which claim that ajwain may promote and/or augment labor. 

 

Methods and Materials 
The methods used in this investigation were modified from previous work done by Bristol and 
DeGolier [8], and were also approved by the Institutional Animal Care and Use Committee at 
Bethel University, St. Paul, Minnesota, USA. 
 

Preparation  
Eighteen virgin female mice (Mus musculus) were purchased from Envigo Inc. (Indianapolis, 
Indiana, USA) and were housed and cared for in Bethel’s animal care facility. Each mouse was 
injected with 0.1 mg of diethylstilbesterol (Sigma Aldrich, St. Louis, Missouri, USA) 24 hours 
prior to each experiment. This was done to bring the reproductive hormone levels in the 
uterine horns to the same levels as that of a pregnant mouse. 
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A stock solution of ajwain was prepared fresh before each 

experiment. This was done by grinding ajwain seeds (Deed 

Foods Inc., Union, New Jersey, USA) into a powder and 

mixing 1.8g with boiled distilled water. The solution was then 

filtered to remove any undissolved solid material. This 

undissolved material was then dried and the resulting mass 

was subtracted from the initial 1.8g ajwain in order to 

calculate the amount of ajwain (g/ml) that was administered 

to an organ bath. A DeJalons buffer was also prepared with 

the following composition (g/ L): 9 NaCl, 0.42 KCl, 0.5 

NaHCO3, 0.5 Glucose, and 0.08 CaCl2 [10]. 

 

Tissue dissection and equilibration 

Twenty-four hours after injection, the mice were euthanized 

via CO2 asphyxiation. Two uterine horns were dissected from 

each mouse and placed into chilled DeJalons buffer to help 

delay decomposition of the tissue. Each horn was then sutured 

on each end: one end was suspended on an internal standard 

anchored into a 20 mL organ bath filled with the DeJalons 

buffer, and the other end was tied to an AD Instruments 50g 

force transducer (Colorado Springs, Colorado, USA). Once 

fully suspended, the uterine horns were subjected to a tension 

of 0.8 g and allowed to equilibrate for a period of one hour 
[10]. During this time, the organ baths were flushed with 

DeJalons buffer every 15 minutes. 

 

Oxytocin and ajwain treatments 

Once the equilibration period passed, each uterine horn was 

administered 10-5 M oxytocin (Sigma-Aldrich, St. Louis, 

Missouri, USA). This was done to confirm tissue viability and 

to serve as a positive contractile control as this endogenous 

hormone known to contract uterine tissue [11]. The oxytocin 

solution was left on each tissue sample for ten minutes, and 

then flushed with buffer at ten-minute intervals until the 

spontaneous motility of the uterine horns returned back to 

their basal levels of activity.  

Then, each uterine sample was administered a single 

concentration of the ajwain solution (g/20 ml organ bath) and 

allowed to interact with the tissue for 30 minutes. These 

applications were made after the completion of a full 

spontaneous motility cycle and under baseline tension. The 

resulting waveforms were collected and visualized using an 

AD Instruments PowerLab/4SP and AD Instruments 

LabChart 7 software (v7.3.8, Colorado Springs, Colorado, 

USA). 

 

Measurements and statistical analysis 

Changes in contractile force were measured from the resulting 

waveform trough to the peak force produced within the first 

five minutes of treatment exposure. To control for the 

possible force contribution that spontaneous motility might 

have had on the treatments, these were also measured in a 

similar manner and were considered as the “0” treatment.  

To normalize for the slight variation in the harvested uterine 

tissue masses, each uterine horn’s maximal contractile 

response to a given treatment was expressed as a percent of its 

initial contractile response to 10-5 M oxytocin (% Oxytocin). 

To determine if ajwain evoked any changes in contractile 

frequency, the number of spontaneous motility waveforms 

produced five minutes before an application of the ajwain 

treatment were counted and compared the number of 

waveforms produced in the first five minutes after the ajwain 

treatment. 

The data were summarized as means ± (SE) for each 

treatment for both contractile force and contractile frequency. 

Individual data were further analyzed using ANOVA for 

multiple comparisons among the means. Resulting P values < 

0.05 were subjected to the Tukey-Kramer post-hoc test (JMP 

4.0, SAS Institute, Cary, North Carolina, USA) which 

indicated which means were considered to be significantly 

different from each other. 

 

Results 

Figure 1 shows a resulting series of waveform patterns typical 

of the data collection. Spontaneous motility at baseline levels 

is observed prior to letter A. At letter A, oxytocin was applied 

and produced a rapid increase in contractile tension which 

slowly declined until the tissue was subjected to a washout. 

The contractile force following ajwain application (letter B) 

was also rapid, but in contrast to oxytocin, declined more 

rapidly and exhibited less of a plateau pattern. During this 

time (after letter B), it was observed that ajwain clearly 

increased the both the amplitude and frequency of the 

spontaneous motility.  

 

 
 

Fig 1: A) typical waveform obtained from an experimental trial. In this figure, the far-left portion of the waveform shows typical spontaneous 

motility (6.73 mN, 11.76% Oxytocin) from the uterine horn sample (prior to letter A). At letter A, oxytocin was applied and, in this sample, 

produced a contractile force of 31.7 mN. The dotted lines represent when the tissue bath was flushed with fresh DeJalons solution, creating two 

artifact spikes in the waveform. Once the tissue tension returned to spontaneous motility at levels similar to those prior to oxytocin treatment, the 

ajwain treatment (Letter B, 0.82 mg/20 mL) was applied and produced a contractile force of 18.05 mN (56.94% Oxytocin). The default y-axis 

(mV) was calibrated to grams and later converted to mN force. 
 

The means ± (SE) contractile forces and contractile 

frequencies for each ajwain treatment and the tissues 

spontaneous motility are presented in Figs. 2 and 3, 

respectively. Analyses were only completed only on tissues 

that demonstrated spontaneous motility (n=31), responded to 

oxytocin (n=31), and collectively had a sample size greater > 

3 per ajwain concentration. This included the concentrations 

of 0.41 mg/20 mL (n=9), 0.82 mg/20 mL (n =14), and 1.64 

mg/20 mL (n=8).  

All ajwain treatments increased contractile force when 

compared to spontaneous motility (Fig. 2), with the ajwain 

concentrations of 0.82 and 1.64 mg/20 mL producing forces 
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which were significantly greater. The peak ajwain response 

was produced by the 0.82 mg/20mL concentration which was 

also significantly greater than those produced by the 0.41 

mg/20 mL (Fig. 2, p<0.0001). 

 

 
 

Fig 2: Means (± SE) of uterine tissue contractile forces (% OXY) in 

response to increasing concentrations of ajwain (mg/20 mL organ 

bath). All ajwain treatments increased contractile force when 

compared to spontaneous motility. Statistical differences (p<0.0001) 

between columns can be denoted by a capital letter and a matching 

primed letter 

 

All ajwain treatments significantly increased contractile 

frequency when compared to spontaneous motility (Fig. 3, 

p<0.0001). The peak ajwain response was produced with the 

1.64 mg/20mL concentration. 

 

 
 

Fig 3: Means (± SE) of uterine tissue contractile frequencies in 

response to increasing concentrations of ajwain. All ajwain 

treatments (0.41 – 1.64 mg/20 mL organ bath) significantly 

increased contractile frequency when compared to the tissues 

spontaneous motility (p<0.0001) 
 

Discussion 

The results from this investigation support that ajwain 

increases both the force and frequency of smooth muscle 

contractions in isolated mouse uterine horns. This was 

logically expected as previous research has showed that 

ajwain contains a high portion of saponins [7], and that 

saponins have been shown to increase the contractile activity 

of isolated mouse uterine tissue [8]. 

The scientific literature documents that smooth muscle 

contractile responses to ajwain are quite variable. This likely 

depends upon (1) what organs the tissues were harvested 

from, (2) whether the experimental framework was completed 

in vitro or using a whole animal model, and (3) which 

biologically active constituents interacted with variable 

receptor signaling pathways.  

For example, smooth muscle samples that were isolated from 

the ileum [12, 13], the trachea, and the bronchial tree [12] and 

treated with ajwain, all showed significant increases in 

contractile force. In contrast, Gilani et al. [14] demonstrated 

that ajwain had an antispasmodic effect on isolated jejunum 

preparations from rabbits. Similarly, Hejazian et al. [15] found 

that ajwain had an antispasmodic effect on isolated rat ileum. 

Such antispasmotic tissue behaviors could support claims 

from oral tradition that ajwain is effective in treating 

indigestion and diarrhea [2, 16]. 

Ajwain administration also affects muscle tone from tissues 

within the cardiovascular system. Ajwain is reported to 

reduce heart rate in anaesthetized rats [17], relax isolated rabbit 

aorta preparations [14] as well as to reduce blood pressure in 

anaesthetized rats [14, 17, 18].  

 Of the known active constituents in ajwain, saponins likely 

have a role in increasing contractile activity. Saponins may 

increase cell membrane permeability by creating large pores 

in muscle cells which would potentially allow calcium to 

enter the muscle cell and initiate contraction [19]. However, 

over time, a muscle cell in a hypercalcemic state may show 

signs of weakness and fatigue [20]. It might be possible that if a 

uterine horn sample had been exposed to very high 

concentrations of saponins, it may experience weakness and 

fatigue due to the elevated influx in calcium. Perhaps this is 

why the results presented in Fig. 2 show that while the ajwain 

concentration of 0.41 and 0.82 mg/20 ml bath produced 

concentration-dependent responses, the greatest concentration 

used, 1.64 mg/20 mL, actually evoked a weaker response than 

0.82 mg/20 ml concentration. 

It would be worthwhile to determine if any of the other active 

constituents work synergistically or in tandem with saponins 

to promote contractile activity. For example, Trachyspermum 

ammi protein (TAP) has been shown to remove excess 

calcium from epithelial tissues within the kidney [21]. It 

remains to be determined if TAP could aid in preventing 

uterine smooth muscle tissues from reaching hypercalcemia 

once it becomes saturated with saponins. 

Another constituent that warrants further research is thymol, 

which is the most abundant aromatic component found in 

ajwain’s essential oil [6, 22]. Hejazian et al. [15] demonstrated 

that thymol (isolated from ajwain) had an anti-spasmodic 

effect that was inversely proportional to the contractile 

activity in rat ileal tissue. This is consistent with other studies 

which have shown thymol to reduce contractile activity in 

isolated gastric smooth muscle from guinea pigs [23]. Thymol 

(isolated from thyme) also reduced contractile activity in 

tracheal and ileal tissues examined from rats [24]. 

Ajwain is frequently consumed during lactation as it is high in 

protein, fiber, calcium, iron, zinc, copper, and phosphorus [25]. 

It would be beneficial to know what amount of ajwain is 

considered safe for a woman to consume when pregnant and 

approaching labor [26]. With the potential for biological 

activity from several ajwain constituents [13, 28], identifying 

and understanding their absorption and consequent 

distribution, as well as their metabolism and excretion would 

require additional complex investigations beyond the scope of 

the direct exposure of an aqueous seed extract to isolated 

uterine smooth muscle as reported herein. Even though ajwain 

has been the subject of a number of animal studies, there is a 

lack of clinical human studies which would help to 

substantiate the medical claims handed down via oral tradition 
[29]. 

 

Conclusion 

In conclusion, ajwain was shown to significantly increase 
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both contractile force and frequency of isolated mouse uterine 

horns. While further testing is needed to see if the effect 

would translate to humans in vivo, these results do provide 

enough evidence to warrant cautiousness about consumption 

of ajwain while pregnant. This information can be considered 

useful, as it validates the anecdotal stories passed down by 

way of oral tradition that ajwain may be used to promote and 

augment labor. 
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