
Babool (Acacia nilotica)

Ramesh C. Gupta, Robin B. Doss, Rajiv Lall, Anita Sinha, Ajay Srivastava,
and Jitendra K. Malik

Abstract
The importance of Acacia plants in animal nutrition and in
the prevention and treatment of human and animal
diseases has been recognized for centuries. Babool extract,
obtained from Acacia nilotica (also known as gum Arab-
ica tree), is very rich in secondary metabolites such as
tannins, flavonoids, alkaloids, terpenes, fatty acids, etc.
These compounds exert antioxidative, anti-inflammatory,
anthelmintic, antidiarrheal, antispasmodic, antihyperten-
sive, antibacterial, antifungal, antidiabetic, antiplatelet
aggregatory, antiplasmodial, antimutagenic, anticancer,
acetylcholinesterase-inhibiting, diuretic, antipyretic, anal-
gesic, and many other effects. This chapter describes
various aspects of babool with special emphasis on its
nutritional value and applications in prevention and treat-
ment of diseases in animals.
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1 Introduction

Babool (Acacia nilotica) is a tropical tree, which can be
15–18 m high and 2–3 m in diameter. The tree is native to
the Indian and African subcontinents. Other names for babool

are babul, booni, babbula, Egyptian thorn, Egyptian acacia,
Indian gum arabic, thorn mimosa, thorny acacia, prickly
acacia, black piquant, kikar, sant tree, goma arabica, acacia
de cayenne, gommier rouge, and many others. Acacia
nilotica has several synonyms, such as Acacia arabica
(Lam.) Wild, Acacia arabica var. cupressiformis J. Stewart,
Acacia arabica var. Indica Benth., Acacia arabica var.
tomentosa Benth., Acacia benthamii Rochebr., Acacia
nilotica subsp. adansonii (Guill. and Perr.) Brenan, Acacia
scorpioides (L.) W. Wight, Acacia subalata Vatke, Acacia
vera Wild., and many others.

Babool has many chemical compounds, including tannins,
flavonoids, alkaloids, terpenes, fatty acids, etc. These
compounds exert antioxidative, anti-inflammatory, anthel-
mintic, antidiarrheal, antispasmodic, antihypertensive,
antibacterial, antiviral, antifungal, antidiabetic, antiplatelet
aggregatory, antiplasmodial, antimutagenic, anticancer, ace-
tylcholinesterase inhibitory, diuretic, antipyretic, analgesic,
and many other biological and pharmacological effects
(Rather et al. 2015). Currently, many phytoconstituents of
this plant are used as therapeutic drugs, while others are
under investigation for novel uses. This chapter describes
various aspects of babool, especially its nutritional value
and biological and pharmacological effects in the health and
diseases of animals.

2 Chemical Constituents in Babool

Babool (Acacia nilotica) is of significant nutritional, nutra-
ceutical, and pharmaceutical importance. Abbasian et al.
(2015) reported that mature and dry seeds of babool contain
potassium, iron, zinc, copper, and manganese (2.1, 203.1,
108.7, 322.7, and 1.09 g/100 g, respectively). The oil, crude
protein, and crude fiber contents in the seeds were found to be
4.1, 25.3, and 28.4% (fresh weight basis), respectively.

At least 66 chemical compounds have been identified in
various parts of babool (Rather et al. 2015). The main
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alkaloids and amines present include dimethyltryptamine,
5-methoxydimethyltryptamine, and N-methyltryptamine.
The extract has D-pinitol, kaempferol, gallic acid, ellagic
acid, (+/�) catechin, (�) epigallocatechin, and rutin. Babool
extract has an anti-inflammatory compound, androstene ste-
roid. In addition, the extract has cyclitols, fatty acids
(palmitic acid, stearic acid, arachidic acid, oleic acid, linoleic
acid, and coronaric acid), seed oils, nonprotein amino acids,
terpenes (niloticane, lupenone, and lupeol), saponins,
hydrolyzable tannins, flavonoids, and niloticane (Malviya
et al. 2011). The extract also contains a total phenolic
content ranging from 9.2 to 16.5% (Bushra et al. 2007) and
tannins and gallic acid from 24 to 42% (Rahaman 2010). In
some studies, tannin content in A. nilotica is reported at
18–27%, but in A. nilotica subsp. indica, the level could be
as high as 50% (Kumari et al. 2014). Babool pods have been
found to contain gallic acid, m-digallic acid, (þ)-catechin,
chlorogenic acid, gallolylated flaven-3, 4-diol robidandiol
(7, 3, 4, 5-tetrahydroxyflavan-3,4-diol), kaempferol,
umbelliferone, androstene steroid, D-pinitol, carbohydrate,
and catechin-5-galloyl ester (Singh et al. 2009a, b; Prathapa
Reddy et al. 2018).

The secondary metabolites described in Acacia nilotica
Delile included naringenin, niloticane, and several galloyl
and catechin derivatives isolated from the bark (Khalid
et al. 1989; Malan 1991; Eldeen et al. 2010), an androstene
steroid from the aerial parts (Chaubal et al. 2003), flavonol
glycosides from the seeds (Chauhan et al. 2000), triterpenes
botulin and β-amyrin from the roots (Prakash and Garg
1981), arabinobioses from the gum (Chalk et al. 1968), and
acanilol A and acanilol B (Ahmadu et al. 2009), together with
the known triterpene lupenone, from the stem bark. For
further details on chemical constituents in different parts of
babool, readers are referred to recent publications (Rana
2018; Prathapa Reddy et al. 2018).

3 Nutritional Value of Babool

In the subcontinents of India and Africa, and other tropical
regions, babool (Acacia nilotica) is used as an inexpensive
source of protein for livestock (Mlambo 2003; Mousa 2011;
Paswan et al. 2016). Babool contains about 13% crude pro-
tein and about 87% or more organic matter. Bargali and
Bargali (2009) found that babool fruit (pods and seeds)
contained 12% protein, 2% fat, 15.36% crude fiber, 5.26%
ash, 5.45% tannins, 0.26% phosphorus, 0.64% calcium,
0.13% magnesium, 1.28% potassium, 6.43% copper,
28.50 mg/kg zinc, 2650 mg/kg manganese, and 100 mg/kg
iron. Recently, Abdullah et al. (2018) evaluated the effect of
babool pods on nutrient digestibility, nitrogen balance, and
rumen liquor parameters (pH, total protozoa count, protein
concentration, and enzyme activity) in rams. The findings

revealed that inclusion of babool pods at the rate of 1.5 or
3.0% of the concentrate (equivalent to a tannin concentration
of 2.9 and 4.6 g/kg) for 3 weeks significantly improved the
total feed intake and the digestibility of crude protein, while
the digestibility of dry matter and crude fiber was signifi-
cantly decreased. Values of nitrogen intake and nitrogen
retained were significantly increased by babool supplement.
Rams receiving babool showed low protozoa count, protein
concentration, and enzymes (α-amylase, cellulase, and prote-
ase) in the rumen content, without any change in pH. It was
concluded that babool supplement can be used as a natural
protein protectant in ruminants by forming tannin-protein
complexes in the rumen to maximize the availability of
amino acids in the lower digestive tract. The significance of
tannins from A. nilotica and other acacia plants in the
ruminants ration is well documented (Mangan 1988; Scalbert
1991; Mlambo 2003; Mueller 2006). Also, babool pods at the
rate of 1.5 or 3.0% can increase the protein digestibility as
well as the nitrogen retained in the body. Abbasian et al.
(2015) found significant levels of minerals in the seeds of
babool. Therefore, babool pods/seeds can be recommended
as a dietary supplement of high-protein content and trace and
essential minerals to livestock.

4 Pharmacotherapeutic Effects

The leaves, roots, bark, flowers, pods/seeds, branches, and
gum extracts of babool have been used in various Ayurvedic,
Unani, Chinese, Egyptian, and other traditional medicines for
centuries. In general, acacia plants are very rich in bioactive
secondary compounds which can be indicated in the promo-
tion of health and prevention and treatment of human and
animal ailments. This fact can be substantiated with a few
examples, such as triterpenoid and saponins in cancer;
glucosides as diuretic and natriuretic; saponins, tannins, and
flavonoids in digestive disorders; polyphenols as
antioxidants; and tryptamine, tannins, saponins, and organic
acids as antiplasmodial (Saini et al. 2008).

Although A. nilotica has many medicinal properties, some
of them are described here in brief, while others are listed in
Table 1.

4.1 Antioxidative and Anti-inflammatory

The extracts from various parts of babool contain many
chemical constituents that possess metal chelation, free radi-
cal scavenging, and antioxidative properties. Antioxidative
activity can be attributed to kaempferol, umbelliferone, and
many phenolic compounds present in the babool extracts. In
in vitro studies, Singh et al. (2008, 2010) demonstrated that
kaempferol and umbelliferone exhibited antioxidative
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activity in a dose-dependent manner. Singh et al. (2009a) also
reported free radical scavenging and metal chelation effects
of babool’s green pod extracts.

Babool pods and seeds are an easily accessible source of
natural antioxidants, which can be used as supplement to aid
the therapy of free radical-mediated diseases such as cancer,
diabetes, inflammation, etc. (Amos et al. 1999; Pareek and
Choudhry 2013). In several other studies, it was reported that
the extracts of babool have strong free radical scavenging and
antioxidative activities, which may be due to hydroxyl
groups existing in the phenolic compounds (Kalaivani and
Mathew 2010; Sultana et al. 2007; Singh and Arora 2007).

Vadivel and Biesalski (2012) also found that the methanolic
extract of A. nilotica seed materials contain a total free
phenolic content of 14.57 � 1.69 g catechin equivalent/
100 g extract. The levels of ferric reducing antioxidant
power (FRAP, 1840 mmol Fe2+/mg extract), inhibition of
β-carotene degradation (53.26%), and radical scavenging
activity against DPPH (64.91%) and superoxide (53.23%)
radicals were reported (reviewed in Pareek and Choudhry
2013). Some studies also provided evidence that among all
extracts, the acetone extract exhibited the highest
antioxidative activity, and this was related to total phenolic
content (Sundaram and Mitra 2007; Rather et al. 2015).

Table 1 Phytoconstituents in babool (Acacia nilotica) and their biological and pharmacological properties

Biological/
pharmacological activity Bioactive phytoconstituents References

Antioxidative and free
radical scavenging

Kaempferol, umbelliferone, gallic acid, ellagic
acid, epicatechin, rutin, tannins

Singh et al. (2008, 2009a), Kalaivani and Mathew (2010), Rajbir
et al. (2010), El-Toumy et al. (2011), Abuelgassim (2013a),
Rasool et al. (2013), Sokeng et al. (2013), Mohan et al. (2014)

Anti-inflammatory Androstene, peltogynoids (acanilol A and
acanilol B), cassane diterpene (niloticane),
triterpene (lupenone)

Dafallah and Al-Mustafa (1996), Chaubal et al. (2003), Ahmadu
et al. (2009), Eldeen et al. (2010), Jigam et al. (2010), Sokeng
et al. (2013)

Immunostimulatory Flavonoids, alkaloids, phenolics, steroids,
terpenoids, saponins, and tannins

Umaru et al. (2016)

Antibacterial, antiviral,
and antifungal

Terpenoids, polyphenols, tannins, alkaloids,
saponins, glycosides, flavone, quercetin
3-gallate, nilobamate

Bhargava et al. (1998), Mustafa et al. (1999), Hussein et al.
(2000), Elizabeth et al. (2005), Banso (2009), Mohamed et al.
(2010), Pai et al. (2010), Vijayasanthi et al. (2011), Fatima et al.
(2012), Mbatchou and Oumar (2012), Oladosu et al. (2013),
Raheel et al. (2013), Bashir et al. (2014), Dev et al. (2014), Rai
et al. (2014), Shanker et al. (2014), Sharma et al. (2014a, b),
Srivastava et al. (2014), Abbas and Elhag (2015)

Periodontitis and otitis Tannins Pai et al. (2010), Sharma et al (2014)

Antidiarrheal and
anthelmintic

Tannins Agunu et al. (2005), Misar et al. (2008), Bachaya et al. (2009)

Antiplasmodial Alkaloids, tannins, terpenoids El-Tahir et al. (1999), Jigam et al. (2010), Alli et al. (2011, 2016),
Bapna et al. (2014)

Antidiabetic,
hypoglycemic, and
antiplatelet aggregatory

Tannins, tannic acid, kaempferol, umbelliferone Shah et al. (1997), Liu et al. (2005), Ahmad et al. (2008), Asad
et al. (2011), Omara et al. (2012), Abuelgassim (2013b), Kumari
et al. (2014), Roozbeh et al. (2017)

Antihypertensive and
antispasmodic

Triterpenoids Gilani et al. (1999), Jangade et al. (2014)

Antihypercholesterolemic/
hypolipidemic

Saponins, glycosides, tannin Ahmad et al. (2008), Tanko et al. (2014)

Antipyretic and analgesic Polysaccharides, organic acids, flavonoids Dafallah and Al-Mustafa (1996), Jigam et al. (2010), Alli et al.
(2014), Safari et al. (2016)

Gastroprotective Polyphenols Bansal and Goel (2012)

Hepatoprotective Flavonoids, alkaloids, phenolics, steroids,
terpenoids, saponins, tannins

Kannan et al. (2013)

Diuretic Saponins, alkaloids, glycosides Krishna et al. (2011)

Anti-asthmatic Sonibare and Gbile (2008)

Anti-acetylcholinesterase Diterpene niloticane Eldeen et al. (2005), Krowch and Okello (2009)

Antimutagenic and
anticancer

Polyphenols, γ-sitosterol, gallocatechin-5-0-
gallate

Meena et al. (2006), Singh et al. (2009b), Sakthivel et al. (2012),
Sundarraj et al. (2012)

Prolactin release and milk
production

– Sawadogo et al. (1989), Lompo-Ouedraogo et al. (2004)

Molluscicidal Phenolic tannins Hussein Ayoub (1982), Hussein (1982)

Larvicidal p-Pinitol Chaubal et al. (2005)

Metal chelation Phenolic compounds Singh et al. (2009a)
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Phytoconstituents, such as androstene, peltogynoids
(acanilol A and acanilol B), and triterpene (lupenone), pres-
ent in the stem bark of Acacia nilotica (L.) Delile are reported
to exert anti-inflammatory activity (Ahmadu et al. 2009).
Ahmadu et al. (2009) tested acanilol A and acanilol B as
kinase inhibitors against CDK1, GSK3, CK1, and DYRK1A
and found acanilol B as a DYRK1A inhibitor with an IC50

value of 19 μM. Eldeen et al. (2010) demonstrated that
cassane diterpene niloticane from the bark extract exhibited
COX-1 and COX-2 inhibitory effect with IC50 values of
3.6 μM and 189 μM, respectively. Chaubal et al. (2003)
attributed anti-inflammatory activity to 3-β-acetoxy-
17-β-hydroxyandrost-5-ene present in the aerial parts of
babool. In in vivo studies, carrageenan- or formalin-induced
paw edema model and cotton pellet-induced granuloma
model in rats, A. nilotica extract significantly reduced the
inflammatory reaction (Dafallah and Al-Mustafa 1996;
Sokeng et al. 2013; Safari et al. 2016).

4.2 Antimicrobial

The leaves, flowers, pods/seeds, bark, and root of A. nilotica
have been extensively studied for their antimicrobial
(antibacterial, antiviral, and antifungal) activity. Banso
(2009) reported that the stem bark extract of the plant pos-
sessed certain bioactive constituents including terpenoids,
tannins, saponins, and glycosides. The antimicrobial activity
of the extracts was assayed against Streptococcus viridans,
Staphylococcus aureus, E. coli, Bacillus subtilis, and Shi-
gella sonnei. The plant extract exhibited antimicrobial activ-
ity against all the test microorganisms. B. subtilis was found
to be the most susceptible, and Candida albicans was the
most resistant to the plant extract. The minimum inhibitory
concentration of the extract ranged between 35 and 50 mg/
ml, while the minimum bactericidal concentration ranged
between 35 and 60 mg/ml. Fatima et al. (2012) assessed
antibacterial activity of leaf bark and root extracts (aqueous
and ethyl acetate) of A. nilotica (L.) Del. against
Xanthomonas malvacearum bacteria and found that ethyl
acetate extracts of the root seem to contain greater
antibacterial components than the pure antibiotic (streptomy-
cin or tetracycline), with a concentration of 500 μg/ml. Saini
et al. (2008) reported that the methanolic extract of A. nilotica
pods shows antimicrobial activity against E. coli, S. aureus,
and A. niger.

Dev et al. (2014) examined antimicrobial activity of aque-
ous, chloroform, ethanol, and methanol extracts of different
parts (stem, leaf, seed) of A. nilotica (L.) Del. against E. coli,
Agrobacterium tumefaciens, Bacillus aureus, Candida
glabrata, and Aspergillus niger. Only the methanolic extract
showed good activity against all bacteria and fungi (except
A. niger) due to the presence of alkaloids, saponins,

flavonoids, tannins, and glycosides in the leaf extract. Rani
and Khullar (2004) observed moderate antimicrobial activity
of methanol and aqueous extracts of A. nilotica toward
multidrug-resistant Salmonella typhi.

In some studies, antimicrobial activity of A. nilotica has
been reported against pathogens involved in periodontitis
(including Streptococcus mutans; Sharma et al. 2014a, b)
and otitis (Pai et al. 2010).

Like some other plant products (Vanden Berghe et al.
1986; Vlietinck and Vanden Berghe 1991; Vlietinck et al.
1997), A. nilotica extract has been reported to exert antiviral
activity against fowl pox, Newcastle disease, and hepatitis C
virus (Hussein et al. 2000; Mohamed et al. 2010).

Antimicrobial activity of babool extracts appears to be due
to hydrophilic compounds such as polyphenols,
polysaccharides, terpenoids, tannins, alkaloids, saponins,
glycosides, flavone, and quercetin 3-gallate. The antifungal
activity may be attributed to polyphenols and nilobamate
(Bhargava et al. 1998; Mbatchou and Oumar 2012; Rai
et al. 2014).

A dental chew formulation ACANIL (Vets Plus Inc,
Menomonie, WI, USA), which contains babool extract and
white curcumin, showed a great effect on reducing halitosis
in dogs. In in vitro studies, ACANIL has shown a zone of
inhibition on microbial colonies, and the effect was compa-
rable to chlorhexidine (data presented at the 26th American
Dental Congress 2017, Philadelphia, PA, USA). In proof of
concept clinical studies, ACANIL has been found signifi-
cantly effective (unpublished).

It is suggested that babool extract can be used as an
antimicrobial nutraceutical in humans and animals.

4.3 Antiplasmodials

A good number of plant extracts have been found to possess
antiplasmodial activity (Ibrahim et al. 1991; El-Tahir et al.
1999; Alli et al. 2016). El-Tahir et al. (1999) reported that
ethyl acetate extract of A. nilotica, by having tannins and
terpenoids, exerted a very strong inhibitory potential
(IC50 ¼ 1.5 μg/ml) against Plasmodium falciparum. The
methanol extract of A. nilotica seed exerted high activity
with an IC50 value of 0.9 μg/ml. The husk also revealed
highly potent antiplasmodial activity where the methanol
extract and the water extract showed IC50 values of 4.9 and
7.5 μg/ml, respectively. Recently, Alli et al. (2016)
demonstrated that a particular fraction (F-1 rich in alkaloids
and phenolics) of A. nilotica root (50 and 100 mg/kg body
wt) produced a significant and dose-dependent reduction in
Plasmodium berghei-infected mice compared to the control
and also significantly increased the survival time of the mice
compared to the control group. The same fraction also
ameliorated malaria-induced anemia by improving PCV in
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treated mice. However, this fraction of A. nilotica could not
reverse the reduced body temperature and weight loss
associated with rodent malaria. In several other studies,
roots, twigs, and other parts of A. nilotica extracts have
shown strong antiplasmodial potential (Alli et al. 2011;
Bapna et al. 2014). Taking all findings into consideration,
A. nilotica extract (particularly Fraction-1) appears to be an
alternative therapy to conventional drugs which have an issue
of drug resistance.

4.4 Anticholinesterase

Eldeen et al. (2005) reported that A. nilotica possesses anti-
cholinesterase properties. Krowch and Okello (2009) further
demonstrated the activity of A. nilotica root in an aqueous
extraction (IC50 0.079 mg/ml) to be about tenfold more
potent than with leaf (IC50 0.7 and 0.5 mg/ml for ethyl acetate
and ethanol extracts, respectively) and bark (IC50 1.3 mg/ml
ethyl acetate extraction). Acetylcholinesterase inhibition
kinetics revealed a concentration-dependent mixed type inhi-
bition (noncompetitive uncompetitive), similar to that found
with galantamine. A. nilotica extract was found not to be as
strong AChE inhibitor as galantamine. However, by having
antioxidative, anti-inflammatory, and acetylcholinesterase
(AChE) properties, A. nilotica could provide the basis as a
novel poly-pharmacological treatment of chronic cognition
syndrome in senior dogs and cats.

4.5 Anti-diabetic, Hypoglycemic,
and Hypolipidemic

Currently, a variety of herbal treatments are recommended
for the management of type 2 diabetes. Karau (2013) reported
that the aqueous extract of A. nilotica exerts an antidiabetic
effect which may be due to the release of insulin from
pancreatic β-cells. Babool is known to have a very high
content of tannins, and tannic acid stimulates the transport
of glucose and inhibits adipocyte differentiation, thereby
producing an antidiabetic effect (Liu et al. 2005; Kumari
et al. 2014). In alloxan-induced diabetic rabbits, methanol
extract of A. nilotica pods (400 mg/kg body wt) showed
significant reductions in blood glucose, plasma total choles-
terol, triglyceride, and low-density lipids. In a similar study
conducted on alloxan-induced diabetic rats, methanolic
extract of fruits of this plant did not significantly reduce
serum glucose but did reduce serum levels of triglycerides
and low-density lipoprotein cholesterol (Abuelgassim 2013a,
b). However, in the streptozotocin-induced diabetic rat
model, methanolic extract of A. nilotica pod extract
(150 and 300 mg/kg body wt/day for 60 days) lowered
blood glucose levels, restored serum urea, and creatinine

levels as well as the normal histopathological architecture
of the kidney (Omara et al. 2012). Asad et al. (2011) found
that A. nilotica leaf extract (300 mg/kg body wt) produced
hypoglycemic and antiplatelet aggregation effects in
streptozotocin-induced diabetic rats.

Pareek and Choudhry (2013) assessed the effect of babool
pods powder (2, 3, or 4 g/day) on blood glucose and lipid
levels in type 2 diabetic subjects. After 4 weeks of treatment,
the patients showed reduced fasting blood glucose (10–19%),
postprandial (7–35%), triglyceride (6–18%), LDL (7–10%),
total cholesterol (5–11%), VLDL (7–15%), HDL cholesterol
(5–10%), and blood pressure (8–13%). Significant changes
occurred in the postprandial glucose, triglyceride, VLDL
cholesterol, and blood pressure of the subjects receiving
4 g/day dose. In several other studies, babool pod products
have been found to exert antidiabetic, hypoglycemic, and
hypolipidemic effects (Ahmad et al. 2008; Rahaman 2010;
Roozbeh et al. 2017). The observed antihyperglycemic effect
of A. nilotica extracts in diabetes may be due to multiple
mechanisms: (1) increased insulin release from pancreatic
β-cells, (2) antioxidative effect, (3) anti-inflammatory effect,
and (4) increased glucose transport to tissues from circula-
tion. In conclusion, it can be suggested that a diet
supplemented with babool products will produce antidiabetic
effects and reduce risk factors associated with cardiovascular
and renal diseases.

4.6 Antipyretic and Analgesic

Alli et al. (2014) investigated the effect of an aqueous extract
of A. nilotica root on pain and fever in rats. These
investigators used Brewer’s yeast suspension to induce
pyrexia and the hot plate, tail immersion, and acetic acid-
induced writhing tests as nociceptive models for the analgesic
study. In a dose-dependent manner, the extract produced
significant reduction in rectal temperature at 200 and
400 mg/kg body wt. At these dose levels, significant analge-
sic activities were observed in the hot plate, tail immersion,
and acetic acid-induced writhing, and the effects were com-
parable to acetaminophen (150 mg/kg body wt). In a recent
study, Safari et al. (2016) demonstrated antinociceptive (not
dose-dependent), anti-inflammatory (80.07%), and antipy-
retic effects (98.89%) of aqueous extract of A. nilotica bark
(150 mg/kg) in mice. These studies provided scientific sup-
port for the use of A. nilotica root and bark extracts for fever,
inflammation, and pain.

4.7 Antihypertensive and Antispasmodic

Gilani et al. (1999) reported that a methanol extract of babool
pods caused a dose-dependent (3–30 mg/kg) fall in arterial
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blood pressure, and the observed effect was independent of
muscarinic receptor stimulation or adrenoceptor blockage. In
the in vitro studies, these investigators found that the plant
extract produced a dose-dependent (0.3–3 mg/ml) inhibitory
effect on force and rate of spontaneous contractions in guinea
pig atria. Similarly, it inhibited the spontaneous contraction
of rabbit jejunum in a concentration-dependent (0.1–3 mg/
ml) manner. The extract inhibited K+-induced contractions in
rabbit jejunum at a similar concentration range, which
suggests that the antispasmodic action of babool is mediated
through calcium channel blockage, and this may also be
responsible for the antihypertensive effect.

4.8 Antimutagenic and Anticancer

This antihypertensive effect appears to be independent of
muscarinic acetylcholine receptor stimulation or
adrenoceptor blockade. The same extract is also known to
exert antispasmodic activity (Gilani et al. 1999). Lompo-
Ouedraogo et al. (2004) demonstrated that an aqueous extract
of babool stimulated milk production (59% greater) and
prolactin release in female rats. This could consequently be
helpful in lactating animals and women. In Africa, babool
extract has been used for cough, asthma, diarrhea, dysentery,
conjunctivitis, skin diseases, tumors, cancers, and leprosy
treatment, and in Egypt for diabetes mellitus treatment.

In a recent study, Umaru et al. (2016) treated rats with
babool pod aqueous extract (50, 100, 200, and 400 mg/kg)
daily for 21 days and found that the extract had immunosti-
mulatory and anti-hemostatic properties.

Other ethnopharmacological claims include antimicrobial
(antibacterial, antifungal, antimalarial), antidiarrheal, antiox-
idant, antispasmodial, antihypertensive, antidiabetic,
antimutagenic, anti-inflammatory, analgesic, antiplatelet,
anticancer, and molluscicidal activities (Amos et al. 1999;
Rajvaidhya et al. 2015). It has been used as an anthelmintic in
ethnoveterinary medicine (Bachaya et al. 2009). A 50%
ethanolic extract of the stem bark in a preliminary biological
screening exhibited antiprotozoal activity against Entamoeba
histolytica in dogs and cats.

5 Toxicity and Safety

Al-Mustafa (2000) found a low toxicity potential of babool
extract in rats receiving 2% and 8% acacia diet for 2 and
4 weeks. There was no change in serum biomarkers for
hepatic and renal functions, fasting glucose, and
triglycerides. No histopathological changes in liver sections
and no deaths in animals were noted. Alli et al. (2015)
reported that the aqueous extract of Acacia nilotica root
was found to be safe in a single acute dose (50, 300, and

2000 mg/kg body wt) in mice. The estimated oral LD50 in
mice is 5000 mg/kg. The IP LD50 in mice was reported to be
500 mg/kg (Bhakuni et al. 1969). In a 28-day subacute study
(125, 250, and 500 mg/kg babool extract) in rats, doses
higher than 250 mg/kg body wt appeared to cause hepatotox-
icity (Alli et al. 2015). There was no evidence of nephrotoxi-
city in the subacute toxicity study. These authors suggested
NOAEL <250 mg/kg body wt.

6 Concluding Remarks and Future
Directions

Babool has been widely used for multipurpose (nutritional,
nutraceutical, and pharmacological) in human and animal
medicine for centuries. Different parts of babool (bark, root,
fruits/pods, leaves, and gum) have different chemical
constituents, and accordingly their applications differ in dis-
ease conditions. The root portion of the tree is widely used in
traditional treatment of diseases because of its wide margin of
safety. Antioxidative and anti-inflammatory properties of
A. nilotica play significant roles in ameliorating various
diseases. Based on acute toxicity in mice, aqueous extract
of babool root extract is safe up to a dose of 2000 mg/kg; and
its NOEL in rats is reported to be <250 mg/kg/day. Repeat
exposure at higher doses may cause hepatotoxicity.
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