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Abstract. Formulations from the traditional Indian medicine, Ayurveda, have long been considered to have potent life-styleenhancing effects, possibly by their effect(s) on key life-history attributes. Although several studies have reported beneficial effects
of these formulations on different components of life history, few have investigated their concurrent influence on various life-history
traits. Here, we report the results of an investigation showing the effect of two well-known Ayurvedic formulations, Guduchi and
Madhuyashti, on fecundity and longevity of Drosophila melanogaster. Flies were either grown (i.e., larval exposure) and/or maintained
(i.e., adult exposure) on standard food supplemented with 0.5% Guduchi or 0.5% Madhuyashti. It was observed that the longevity
of adult flies of both sexes was not affected on feeding Guduchi food, but fecundity of the females was greatly enhanced. Fecundity
was also found to be affected by the adult food and whether their mates were grown on Guduchi or normal food. Madhuyashti, on
the other hand, significantly reduced mean longevity and had a stimulatory effect on female fecundity. This fecundity enhancing
effect however seemed to be mediated through its effect on the males. Interestingly, much of these effects interacted with age in a
complex way, making it difficult to generalize the overall effect of these formulations on the reproductive output of the flies. Our
study underlines the importance of evaluating the interacting effects of these (and similar) formulations on a range of life-history
traits in a holistic way to understand their utility better.
Keywords. Guduchi; Madhuyashti; life-history traits; fecundity; longevity; Ayurveda.

Introduction
Ayurveda—‘Science of Life’ is an ancient healing
science which originated 5000 years ago in Indian subcontinent (Singh 2010; Patwardhan et al. 2015). Various
Ayurvedic formulations are thought to promote general
health of the individuals by improving various aspects of
life, such as reproductive output, longevity and disease
curing/preventing abilities and hence, they have received
substantial attention from a broad range of biologists
over the past couple of decades (Patwardhan 2014).
Many studies claimed to have found sufficient evidence
of the beneficial effects of these formulations on a range
of traits, from fecundity to longevity, by individually

assessing each of these traits. For example, feeding
Drosophila melanogaster larvae with rose extract obtained
from Rosa damascena resulted in a significant decrease in
the mortality rate in adults (Jafari et al. 2008). Similar
effects were seen with water or ethanol extract of Stachys
lavandulifolia Vahl. var. lavandulifolia (Altun et al. 2010);
Aloe vera extract (Chandrashekara and Shakarad 2011);
curcumin powder (Chandrashekara et al. 2011). Feeding
Caenorhabditis elegans with Withania somnifera tends to
increase their lifespan (Kumar et al. 2013). Since most of
these studies have limited themselves to studying only one
or few components of life-history traits, one fundamental challenge at the heart is to conclusively show their
overall beneficial effect on most (if not all) life-history
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traits, such that the sum total of the effect on survival
and reproduction remains beneficial. Importantly, none
of the above mentioned studies shed any light on reproductive output, while emphasizing the effect on lifespan.
Since trade-off between reproduction and longevity is
well known (Flatt 2011; Flatt and Heyland 2011), it is
almost impossible to assess if the observed lifespan extension is due to active lowering of rate of ageing by the
formulation or a by-product of reduced reproduction. This
line of reasoning can be extended to other life-history traits
as well, making the investigation of the concurrent effect of
the formulation on multiple life-history traits important.
Life history, the scheduling of reproduction and mortality through the life time of an organism (Stearns 1992;
Roff 1993), encompasses a range of crucial traits, such
as the rate of ageing, fecundity, development time, age
at reproductive maturity, age at cessation of reproduction and reproductive output at various stages of life. In
addition, there are traits, such as immunity to pathogens,
cost of reproduction, that indirectly affect life history
and therefore referred to as life-history-related traits. All
life-history traits share a common underlying physiology,
which is manifested as life-history trade-offs. In addition,
since every organism is adapted to a particular life history
(Partridge and Fowler 1992; Reznick et al. 1996), most lifehistory traits are usually optimized by several generations
of adaptive evolution. The utility of a life-style-enhancing
formulation is likely to be constrained by various interconnected life-history traits. Hence, understanding how the
interconnected life-history traits respond to the Ayurvedic
formulations is of prime importance, an idea which has
only recently received empirical attention.
Results from some of the relatively recent studies emphasize our criticism. Investigating the effect of Ayurvedic
formulations, Amalaki Rasayana and Ras Sindoor on various life-history traits using D. melanogaster, Dwivedi and
Lakhotia (2016) reported longevity, stress resistance and
fecundity. Not only did they find interesting concurrent
effects, but also observed that some traits were either unaffected or adversely affected. Zou et al. (2010) reported
increase in longevity without affecting the fecundity of
Mexican fruit flies (Anastrepha ludens) upon feeding adults
with a mixture of oregano and cranberry. Feeding larvae of
D. melanogaster, with food supplemented with the extract
of fruits of Emblica officinalis (Indian gooseberry) nectarine (Prunus persica) (Boyd et al. 2011; Pathak et al.
2011) and pomegranate (Balasubramani et al. 2014) significantly increased both lifespan and reproduction of the
adults. Feeding a blueberry extract was found to extend
the lifespan and increase thermotolerance in C. elegans
(Wilson et al. 2006). In addition, as evident in the results
of Dwivedi and Lakhotia (2016), the time and manner of
exposure (larval development or adult feeding) might significantly alter the final outcome. If a formulation affects
life-history traits by primarily affecting resource acquisition then larval exposure is likely to be more potent than

adult exposure. However, that depends on the sex as well,
as sexes may differ substantially in terms of when they
acquire resources and how they allocate them. Therefore,
the outcomes may also depend on the sex under investigation, indeed many life-history traits are sex specific in their
expression (Nylin and Gotthard 1998; Vieira et al. 2000).
Here, we have investigated the effect of two well-known
Ayurvedic formulations: Guduchi and Madhuyashti on two
fundamental life-history traits, fecundity and longevity
using D. melanogaster as a model system. We specifically investigated the effect of time of exposure, sex
specific effects and concurrent expression of both reproduction and lifespan. Guduchi, also known as Giloy or
Amrita (Tinospora cordifolia) belongs to family Menispermaceae and the stem of the plant is used for its medicinal
properties. Madhuyashti (Glycirrhiza glabra) belongs to
the family Fabaceae and its root is claimed to possess
medicinal properties. Both the formulations have been categorized under Medha Kamya Rasayana as documented
in the Ayurvedic literature. Guduchi or Tinospora cordifolia comprises of many well-documented constituents such
as berberine, palmatine (Qudrat-I-Khuda et al. 1964; Bisset and Nwaiwu 1983; Kumar et al. 2000; Singh et al.
2003), tinocordiside (Maurya et al. 1995; Ghosal and
Vishwakarma 1997), tinocordifolioside (Wazir et al. 1995;
Maurya et al. 1997), cordifolioside A, cordifolioside B
(Gangan et al. 1994; Maurya et al. 1996) and tinocordifolin
(Maurya and Handa 1998). Similarly, Madhuyashti has
glycyrrhizin, glycyrrhizic acid or glycyrrhizinic acid as its
constituents (Damle 2014). These components are thought
to be responsible for anti-inflammatory, antiulcer, laxative, antimicrobial, antiviral, immune booster, antipyretic,
antioxidant, emollient and immunomodulator properties
of the formulations, thus promoting disease-free long life
(Patel et al. 2009; Gupta and Sharma 2011; Damle 2014;
Goel et al. 2014; Mittal et al. 2014). We grew/held flies on
food supplemented with (i) Guduchi and (ii) Madhuyashti
and investigated the effect of the exposure on fecundity
output for the first 20 days of their adult life and on adult
longevity. We analysed the effect of assay food (AF), male
growth food (MGF), female growth food (FGF) and age
on fecundity in a full factorial design. We also analysed the
effect of exposure to the formulations on adult survivorship and mean longevity.

Material and methods
All the experiments were carried out using OregonR+
strain of D. melanogaster. The strain is maintained on
standard sugar–cornmeal–yeast medium at 23±1◦ C. For
the purpose of the experiment, flies/eggs were derived from
the stock and then transferred to media containing the supplement depending on the specific experiment. To prepare
the supplemented food, 100 mL of fresh normal sugar–
cornmeal–yeast food was taken and allowed to cool to

Complex effects of Ayurvedic formulation

39–40◦ C. To this, 0.5 g powder of Guduchi (for Guduchi
supplemented food, hereafter referred to as G-food) or
Madhuyashti (for Madhuyashti supplemented food, hereafter referred to as M-food) was added and thoroughly
mixed. The powders were made from the root of the plant
Glycyrrhiza glabra (Madhuyashti) and the stem of the plant
T. cordifolia (Guduchi) which was commercially procured
from Arya Vaidya Sala, Kottakal, Kerala. After mixing,
the warm food was poured into bottles, plates or vials
as per the procedure of the particular assay. The abovementioned concentration of the supplement (i.e. 0.5%) was
chosen after careful screening of a range of concentrations.
Both the formulations were tested for their effects on larval to adult survivorship and development time at various
concentrations ranging from 0.5% to 5%. Complete details
of this calibration study can be found in the figure 1 in
electronic supplementary material at http://www.ias.ac.in/
jgenet/.
Fecundity assay

To assess the effect of the supplements on the reproductive
output, flies were first grown on formulation supplemented
and normal food. To this effect, 100-synchronized first
instar larvae were collected from normal food and transferred to experimental bottles having 20 mL of food
(normal or supplemented). Adults were collected within
1 h of eclosion as virgins under ether-anaesthesia. Virgin
males and females were held in separate vials for three
days at the density of 20 individuals per vial. Thus, we collected two types of males: normal and supplemented; and
two types of females: normal and supplemented. On the
3rd day, sexes were combined to set up crosses in assay
cages (volume of the cage is 261,562 mm3 ). The combination was done in a full 2×2 factorial design, by combining
one vial of females and one vial of males. The assay cages
thus contained 20 males and 20 females. Ten assay cages
were set up for each combination, five in normal and five
in supplemented food. Thus, the design of the experiment
involved a full factorial set up assessing the effect of growth
food (food on which the larvae were grown) and AF (food
on which the adults were combined, the assay cages). A
schematic diagram of the full factorial design is given in
figure 2 in electronic supplementary material. For every 24
h fresh food was provided in these cages and the number
of eggs in the old food plate was counted. This was done
for 20 days, i.e., till 23 days post eclosion. Separate experiments were conducted to investigate the effects of Guduchi
and Madhuyashti.
Longevity assay

First instar larvae were collected and grown in normal
and supplemented food. One-hundred synchronized larvae were cultured in 20 mL of food in a bottle. The adults
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(both males and females) were collected as virgins (<1 h
post eclosion) and were held in cages with 20 males and 20
females in a cage. Adults collected from each food regime
were held in a matched food regime. Five replicate cages
were set up for each treatment. Flies were transferred to
fresh food every alternate day and mortality was recorded
every day. The assay continued till all the flies were dead.
A single assay was done with three treatments: control,
G-food and M-food.
Data analyses

The results of the fecundity assay were analysed using
repeated measure analysis of variance (ANOVA) in full
factorial design. AF, MGF and FGF were taken as fixed
factors, while age was modelled as repeated measure.
Multiple comparisons were done using Tukey honestly
significant difference (HSD). The mortality data were
analysed in two approaches: (i) using Kaplan–Meier survivorship analysis. Here, data from the two sexes were
analysed separately. The two formulations were compared
with the controls in separate analyses and (ii) two-factor
ANOVA on the mean longevity, using treatment and sex as
fixed factors. The three treatments were considered as three
levels, making this a three-sample ANOVA. However, Mfood and G-food are two completely different treatments
and the analysis did not aim at comparing M versus G.
Specifically, the multiple comparisons were done between
M versus C and G versus C using a Student’s t-test. All the
analyses were done at α = 0.5 level of significance using
Statistica (Statsoft v. 13.3) for Windows.

Results
Analyses of the fecundity data from the Guduchi assay
indicated a significant effect of all main effects and interactions, except the three-way assay, i.e. food×MGF×FGF
interaction (table 1). Clearly, G-food in which the flies were
grown and were held as adults (AF) had significant effect
on the fecundity of the females. On an average, females
had ∼17.5% higher fecundity when the AF was Guduchi
supplemented (figure 3 in electronic supplementary material), but the relative difference in fecundity was also found
to depend on the type of food the females grew in (figure
4 in electronic supplementary material), the type of food
their mates grew in (figure 5 in electronic supplementary
material), and the age at which fecundity was being measured (figure 1). Females grown on G-food on an average
had 7.3% higher fecundity (figure 1, c&d) compared with
females grown on control food (figure 1, a&b). Similarly,
males grown on supplemented food made females produce
∼3% more eggs (figure 1, a&c) compared with males grown
on control food (figure 1, b&d). On an average, fecundity
showed two distinct peaks, one around 2 days of age, while
the other one at around 13 days of age (figure 1, a–c) and
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Table 1. Summary of the results of the analysis of fecundity data from
the Guduchi assay using a full factorial repeated measure ANOVA, taking
AF, MGF and FGF as fixed factors and age as the repeated measure.
Effect
AF
MGF
FGF
AF×MGF
AF×FGF
MGF×FGF
AF×MGF×FGF
Age
AF×age
MGF×age
FGF×age
AF×MGF×age
AF×FGF×Age
MGF×FGF×age
AF×MGF×FGF×age

SS

DF

MS

F

P

510.02
17.27
105.53
281.01
19.12
25.62
0.01
7000.91
1085.34
86.45
108.58
34.75
55.58
202.84
82.30

1
1
1
1
1
1
1
19
19
19
19
19
19
19
19

510.02
17.27
105.53
281.01
19.12
25.62
0.01
368.47
57.12
4.55
5.71
1.83
2.93
10.68
4.33

179.85
6.09
37.21
99.09
6.74
9.03
0.00
631.49
97.90
7.80
9.79
3.13
5.01
18.30
7.42

<0.001
0.019
<0.001
<0.001
0.014
0.005
0.952
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Significant P values at α = 0.05 are in bold. SS, sum of squares; DF, degree
of freedom; MS, mean square.

(figure 6 in electronic supplementary materials). This general pattern of age-specific fecundity is however completely
violated if females were grown in G-food and the assay
was done in the same food as well, while the males were
grown in control food (figure 1d). Here, after the first peak,
fecundity consistently declined with age till the next 20
days. Though the beneficial effect of Guduchi on the early
life fecundity was not much significant, later life (post 8
day) fecundity is significantly elevated in the presence of
Guduchi supplement either in AF or in growth food (male
or female). Higher fecundity of females under Guduchi AF
compared to control AF, especially post 8 day, was not evident when both males and females were grown on G-food
(figure 1c; for comparison of mean fecundity, see figure 7
in electronic supplementary material).
Analyses of the fecundity data from the Madhuyashti
assay indicated significant effects of assay condition and
MGF (table 2) (figures 8 and 9 in electronic supplementary material). Fecundity was almost 20% higher when
adult flies were held in M-food. Females mated to males
that grew in M-food on an average had ∼4% higher fecundity. Interestingly, the effect of FGF was not significant,
neither were any of the two-way interactions involving
assay condition and either of the growth foods (table 2)
(figures 10 and 11 in electronic supplementary material). However, the three-way interaction between assay
condition×MGF×FGF was found to have a significant
effect, indicating that relative advantage of the assay condition supplement depends on the growth food of both males
and females (figure 12 in electronic supplementary material). This is unlike what was observed earlier where G-food
did not provide relative advantage. Although age had a significant main effect, the rest of the interactions involving

age also had significant effects (table 2). Figure 2 describes
the age-specific schedule of fecundity output observed in
the assay females. Although the scheduling is roughly similar across the treatments, mean per capita fecundity of
the females grown on control food (figure 2a) or M-food
(figure 2b) was clearly higher when they were held in (i.e.,
AF) supplemented food compared to the unsupplemented
control food in most of the later age classes.
Analyses of the mortality data revealed that the two formulations differentially affected survivorship (i) Guduchi
reduced female survivorship, especially at the later part
of the life, although the effect was only marginally significant (log-rank test, χ 2 = 3.745, df = 1, P = 0.05,
figure 3a). It did not significantly affect male survivorship
(log-rank test, χ 2 = 0.704, df = 1, P = 0.4). Analysis using
two-factor ANOVA revealed a significant effect of the
treatment on mean longevity of the flies (table 3; figure 3b).
However, multiple comparison did not show any significant difference between the G-treatment and C-treatments
(Student’s t-test, t = 0.289, df = 24, P = 0.77).
(ii) Madhuyashti drastically reduced male survivorship
(log-rank test, χ 2 = 11.954, df = 1, P = 0.0005, figure 3a), while it did not affect female survivorship (from the
graph it looks like that the females are affected too) (logrank test, χ 2 = 0.298, df = 1, P = 0.6, figure 3b). Multiple comparisons on the mean longevity results revealed a
significant difference between M-treatment and
C-treatments (Student’s t-test, t = −2.14, df = 24, P =
0.04, figure 3b). On an average, a 12% reduction in
mean longevity was observed in the presence of Madhuyashti. This effect was more pronounced in males (∼16%
reduction). Mean longevity results also validated the wellknown effect of sex (table 3), where females were found to
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Figure 1. Effect of AF × MGF × FGF × age interaction on mean per capita fecundity of the females. Per capita fecundity of females
grown in control food (FC, a, b) and G-food (FG c, d), mated to males grown in either control food (MC, b, d) or G-food (MG, a,
c), when held in either control food (C) or G-food (G) at various ages (1–20 days). Error bars represent standard error of means.

Table 2. Summary of the results of the analysis of fecundity data from the
Madhuyashti assay using a full factorial repeated measure ANOVA, taking
AF, MGF and FGF as fixed factors and age as the repeated measure.
Effect
AF
MGF
FGF
AF×MGF
AF×FGF
MGF×FGF
AF×MGF×FGF
Age
AF×age
MGF×age
FGF×age
AF×MGF×age
AF×FGF×age
MGF×FGF×age
AF×MGF×FGF×age

SS

DF

MS

F

P

631.14
36.26
1.04
3.80
10.98
1.56
33.80
4642.62
301.03
212.84
130.15
158.50
153.61
110.60
104.94

1
1
1
1
1
1
1
19
19
19
19
19
19
19
19

631.14
36.26
1.04
3.80
10.98
1.56
33.80
244.35
15.84
11.20
6.85
8.34
8.08
5.82
5.52

87.83
5.05
0.15
0.53
1.53
0.22
4.70
107.09
6.94
4.91
3.00
3.66
3.54
2.55
2.42

<0.001
0.032
0.706
0.472
0.226
0.645
0.038
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.001

Significant P values at α = 0.05 are in bold.
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Figure 2. Effect of AF × MGF × FGF × age interaction on mean per capita fecundity of the females. Per capita fecundity of females
grown in (a, b) control food (FC) and (c, d) M-food (FM), mated to males grown in either control food (MC, b & d) or M-food
(MM, a and c), when held in either control food (C) or M-food (M) at various ages (1–20 days). Error bars represent standard error
of means.

have almost 14% shorted longevity on an average, irrespective of the treatment. The interaction between treatment
× sex was not significant.
According to us, in figure 3A, a&b do not match and we
observe that M does not affect longevity of females, but in
figure 3B we observe that compared between C G M, M is
less than G in comparison to C.

Discussion
Ayurvedic formulations are widely known to have ‘quality
of life’ enhancing properties. We subjected the conjectured beneficial effect of two such Ayurvedic formulations,
Guduchi and Madhuyashti, to experimental verification
using a fruit fly model system. We quantified the effect of
these formulations on two fundamental life-history traits,
fecundity and longevity. The results suggest that depending on the context, both the formulations have beneficial
and detrimental effects on the two traits. These effects
are (i) expressed in a complex way often showing agespecific pattern of cost and benefits, (ii) sex specific in

nature and (iii) dependent on the time of exposure to the
formulation marginally detrimental, sex specific, effects.
While Guduchi was found to be marginally detrimental to
females, increasing mortality in the later part of their lifespan, Madhuyashti was highly detrimental to the males.
When adults were held on formulation supplemented
food (either Guduchi or Madhuyashti), reproductive output was generally higher indicating that both formulations
somehow stimulated reproduction. The mechanism of
such stimulation may happen through involvement of
neurogenic genes such as Notch and Delta (Ruohola
et al. 1991) and segment polarity genes such as hedgehog (Forbes et al. 1996), ovo (Mkvel-Ninio et al. 1994),
Bicaudal-D (Suter et al. 1989). The observation that
Guduchi supplemented FGF significantly increases the
fecundity of the females indicates that Guduchi may be
involved in increasing the ovarian reserve (BouletreauMerle et al. 1982; R’kha et al. 1997; Klepsatel et al.
2013; Mendes and Mirth 2016; Lobell et al. 2017), either
by increasing the size of the ovary and/or by increasing
the number of developing oocytes a female is born with.
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Figure 3. Survivorship curves of (a) females and males grown and held in the three food types, control, Guduchi supplemented and
Madhuyashti supplemented. (b) Mean longevity of the adult females (grey bars) and males (black bars) grown and held in the three
food types, control, Guduchi and Madhuyashti supplemented. The error bars represent standard error of means.

Madhuyashti supplement in the FGF was found to have
no effect on fecundity. Such effect of juvenile growth environment on adult phenotypes is not unheard of in D.
melanogaster, various environmental conditions, such as,
dietary restriction, crowding, heat shock, etc. have profound consequences on a range adult traits (reviewed in
Prasad and Joshi 2003).
A similar effect of the MGF, where females produced
significantly higher number of eggs when mated/held
with males grown in supplemented food, is relatively difficult to explain because that would require males to
stimulate females for increased egg production and/or
oviposition. Both the formulations were found to have
this effect. Although the increase in fecundity was only
marginal (3–4%) compared to the enormous effect of the
supplement in the adult food (which is also accessible to the

Table 3. Summary of the results of two-factor ANOVA on
mean longevity data using treatment (control, M-food, G-food)
and sex as fixed factors.
Treatment
Treatment
Sex
Treatment × sex

DF

SS

F

P

2
1
2

135.96
185.16
59.64

3.51
9.57
1.54

0.045
0.005
0.235

Significant P values at α = 0.05 are in bold.

females), the effect was nonetheless statistically significant.
Further experiments are needed to assess the mechanism of such effects. One additional observation however
shed some light on this issue. In Madhuyashti experiment, we found males which grew in supplemented food
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showed significantly higher mortality as compared with
G-food. Among many things that may affect longevity of
male fruit flies, reproductive effort is one of the strong
determinants of male longevity. Several previous studies
have reported the physiological trade-off between male
reproductive effort and somatic maintenance, leading to
more reproductively active males dying faster (Prowse
and Partridge 1997). Therefore it is possible that males
that were grown on M-food invested more in reproduction (behaviour and/or physiology) and therefore had
reduced longevity. This theory is also in line with the
observation that MGF, i.e. Madhuyashti, had a greater
effect on female fecundity (4% increase) than Guduchi (3%
increase). As fruit fly males are known to possess ability
to modulate their mate’s oviposition through the seminal
fluid-mediated effects (Wolfner 2009), one possible mechanism of such effect is that Madhuyashti males produce
quantitatively and/or qualitatively different seminal fluid
that cause both increased fecundity in their mates and
increased mortality in them as a cost of producing richer
seminal fluid (Wigby et al. 2009; Bretman et al. 2013).
One of the most important finding in our study is the
myriad significant interaction terms in fecundity analyses.
Most of the two-way, three-way and four-way interaction terms were found to be statistically significant in the
fecundity experiments with both the formulations. These
generally indicate the complex nature of the effects of each
of the factors we have discussed so far and the caution
that we should take in emphasizing on the effect of any
of such formulations. For example, Guduchi supplement
in the assay (adult) food generally caused a significant
increase in female fecundity, however the increase in fecundity was restricted to middle and later part of life (after 8
days of adult life). In addition, the increase in fecundity
was also found to depend on the nature of female and
MGF. This effect on late life fecundity was much lower
when both males and females were grown in supplemented
food (figure 1b). Similarly, the advantage of Madhuyashti
supplement in the adult food was found to depend on age,
male and FGF. Such complex nature of the effect of exposure to the formulations is not surprising given that the
life-history traits, including lifespan, fecundity, reproductive effort etc. are usually physiologically interconnected.
Such interconnection has been repeatedly shown in a large
number of studies (Rose et al. 2004) and is considered as
a general attribute of life history.
In conclusion, our study provides ample evidence to suggest that Madhuyashti and Guduchi affect fecundity and
longevity in fruit flies. These effects are expressed in an
age-specific manner and appear to depend on the time
of exposure. At least some of the effects of Madhuyashti
are sex specific in nature. The overall effect represents the
complexity of the physiology underlying the life-history
traits. To the best of our knowledge this is the first study
attempting to understand the effect of Ayurvedic formulations on the life history of a model organism in the

context of the complexity of the underlying physiological
connections between traits.
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