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Introduction: Bala chaturbhadra churna (BC) is a poly-herbal, powder dosage
medicinal formulation traditionally used to treat bala roga (pediatric illnesses) in
Ayurveda (Indian system of medicine) particularly in fever, diarrhea, vomiting and
cough. The formulation consists of equal quantity of kanda (rhizome) of Cyperus
rotundus Linn. (Cyperaceae), phala (fruit) of Piper longum Linn. (Piperaceae), moola
(root) of Aconitum heterophyllum Wall. ex. Royale. (Ranunculaceae) and Shringi, horn
like out growth (gall) of Pistacia integerrima Stew. Ex. Brandis. (Anacardiaceae). Aim
and objective: To systematically analyse recent research updates highlighting the
therapeutic applications, safety, and efficacy of Bala Chaturbhadra Churna. Material
and Methods: A systematic search on bala chaturbhadra churna in Ayurveda classics

and scientific publications were analysed. Results: A total of nine full-text articles

Ewere identified through PubMed and Google Scholar using the keyword

“Balachaturbhadra Churna” and were reviewed for drafting this manuscript.
Discussion: Over all BC predominantly Katu—Tikta Rasa (pungent and bitter taste),

katu vipaka (Bio-transformed Rasa), ushna veerya (hot potency), Guna (properties)

like Laghu (light for digestion), ruksha and properties like Deepana (digestant),

Pachana (carminative)and grahi (absorptive). Thus it can cure Ama (metabolic
moiety), jwara (febrile illness), trishna (thirst), atisara (diarrhea), kasa (cough) and
shvasa (Dyspnea). It did not show any toxic effect in in vitro study. Most of the
contents of BC researched for their diverse therapeutic action like anti-diarrheal, anti-
pyretic, anti-inflammatory, analgesic, immuno-modulatory, anti-asthmatic activity,
anti-microbial activity, antioxidant action, hepatoprotective and cardioprotective

potential. Conclusion: Bala chaturbhadra churna is convincingly safe and potent

compound formulation for management of pediatric illnesses..
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1. INTRODUCTION:

Balacaturbhadra churna (BC)[1-3] is a well-known poly
herbal formulation described in the management of
bala roga (pediatric illnesses) like vomiting, diarrhea,
fever and respiratory disorders in ayurveda. BC is a
combination of three words namely bala (referring to
children under the age of 16 years), chatuh (four in
number) and bhadra (advantageous or auspicious).
Thus, it is considered as one of the compound
preparations consisting of four ingredients that are
advantageous to treat common gastro intestinal and
respiratory disorders illnesses in children. It is one
among the most prescribed formulation by ayurveda
pediatricians. However, less scientific documentation is
available on this drug. Thus, this review aims to compile
the recent research updates on this formulation.

Aim and objective: To systematically analyse recent
research updates highlighting the therapeutic
applications, safety, and efficacy of Bala Chaturbhadra
Churna.

2. MATERIAL AND METHODS:

A systematic search on bala chaturbadra churna in
Ayurveda classics and scientific publications were
analysed. A total of nine full text articles retrieved (from
PUBMED and Scholar google) using the key word
“Balachaturbadra churna”and were reviewed for
drafting this manuscript. Amongst them two review
articles, one in silico study, two clinical trials and one
experimental study were analysed to compile the

information on recent updates on Balachaturbarda

churna. The researches on the individual components
of BC were used as resources for further evidences to
discuss the efficacy and therapeutic potentials of BC.

3. Results and pharmacodynamic profile:

Bala chaturbhadra churna is a powder dosage form
prepared with equal quantity of kanda (rhizome) of
Cyperus rotundus Linn. (Cyperaceae), phala (fruit) of
moola (root) of

Piper longum Linn. (Piperaceae),

Aconitum heterophyllum Wall. ex. Royale.
(Ranunculaceae) and Shringi, horn like out growth (gall)
Stew. Ex. Brandis.

of  Pistacia integerrima

(Anacardiaceae)[4] The rasa panchaka (ayurveda
pharmacological profile) of the ingredients are given in
table 1. To sum up, BC is predominantly seem to have
Katu-Tikta Rasa (pungent -bitter taste), katu vipaka
(Bio-transformed Rasa), ushna veerya (hot potency),
Guna (properties) like Laghu (light for digestion), ruksha
and properties like Deepana (digestant), Pachana
(carminative) and grahi (absorptive). Thus, it can be
therapeutically used to treat Ama (metabolic moiety),
jwara (febrile illness), trishna (thirst), atisara (diarrhea),
kasa (cough) and shvasa (Dyspnea). Considering the
overall profile of the compound formulation its
therapeutic applications can be extended to aruchi
(distaste), shula (abdominal pain) and krimi (worm
infestation). In other words, it can be a choice of drug in
almost all common respiratory and gastro intestinal
disorders in children including those of seasonal viral

etiology.[5]
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Table 1: Rasa panchaka (pharmacological properties) of ingredients in BC[6-10]

Ingredient Rasa Guna Veerya Vipaka Doshaghnata | Karma (pharmacologic | Rogaghnata
(action on | action) (Therapeutic utility)
Dosha)
Ghana Katu Laghu Sheeta Katu Kapha-Pitta- Grahi (absorptive), | Releives Trit (thirst),
(Cyperus (pungent) | (light), (cold) Rakta-hara Pachana, Deepana, | Jwara Aruchi
rotundus , Tikta | Ruksha (alleviate Swedajanaka (distaste),  Krimihar
Linn.) (bitter), (dry) Kapha, Pitta | (diaphoretic), (wormicidal), Atisara
Kashaya and Rakta | Mutra-Janaka
(astringen Dosha) (diuretic),
1) Stanyavardhana(galact
ogogue),
Artava-Janaka
(emmenagogue)Keshav
ardhana (promotes
hair growth),
Vrana-Ropana (wound
healing)
Katu Tikta | Laghu, Anushna Madhur | Vata-Kaphaha | Deepana, Vrisya | Swasa, Kasa,
Krishna Snigdha | (neither hot | a ra  (alleviate | (aphrodisiac), Rasayna | Udarroga (ascites),
(Piper (unctuo | nor cold) (sweet) Vata and | (rejuvenating), Jwara, Kustha (skin
longum usness), Kapha Dosha) | Rechaka (laxative), | disease), Prameha
Linn.) ushna Pittala (increases (diabetes  mellitus),
(hot) Pitta) Gulma (lump), Arsha
(haemorrhoids),
Pliharoga (splenic
disorders),
Shula  (pain), Aam
Maruta (rheumatism
due to Ama),
Kshaya(pthysis)
Aruna Katu Laghu Ushna Katu Kapha— Pachana (carminative), | Atisara , Ama, Visha
(Aconitum Tikta Ruksha Pittahara Deepana (digestive) (metabolic  moety),
heterophyllu (alleviates Kasa, Krimiroga
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m Wall.) Kapha and (worm infestation),
Pitta Dosha) Chardi (vomiting),

Amatisara (diarrhea
due to Ama)

Shringi Tikta Guru Ushna Katu Kapha-Vataha | Kasahara (cough Jwara, Shwasa

(Pistacia Kashaya (heavy ra (pacifies | reliving) (dyspnea

integerrima for (pungen | Kapha and | Hikka nigrahana (cures | Urdhavata(reverse

stew. ex digestio t) Vata Dosha) hiccough) peristalsis), Trit

brandis) n) (thirst), Kasa, Hikka
(hiccup), Aruchi
(anorexia), Chardhi ,
Atisara,  Raktapitta
(haemorrhage)

Balachaturbhadra Churna-in-silico study:

The in-silico study by  Choudhary KR et al[11]
demonstrates that present in BC such as, aconitine,
lappaaconitine from Aconitum heterophyllum, 2'-
hydroxyisorientin from Pistacia intergerrima and
guineesine, pipercide and piperoic acid from Piper
longum have the potential to bind favorably with SARS-
CoV-2 drug targets. Additionally, the study provides
evidence of their drug-likeness and ADMET properties,
suggesting that BC could be further explored as a
potential therapeutic option for treating SARS-CoV-2
infection. It might also prevent post-infectious disease,
characterized by MIS-C in rare cases and other viral
infections in pediatrics.

Joshi et al. conducted pharmaceutical, pharmaceutical
and high-performance

testing thin-layer

chromatographic standards for BC. Organoleptic

characters of BC shows that this powder is fine

consistency, astringent-bitter flavor, and light brown

color .[12] A quality control study was conducted on BC

by Ajazuddin and  Shailendra  Saraf  using
physicochemical, phytochemical and
spectrophotometric analysis. In which, moisture

content was within the acceptable range indicating a
good flow characteristics. Additionally higher alcoholic
extractive value (39.294 + 2.226) of BC was
demonstrated the study on phytochemical prove that
alcohol is the better solvent for BC.[13] In an another
study the available market samples were comparable to
the Standard formulation with respect to water soluble
extractive, alcohol soluble extractive, total ash value,
acid insoluble ash content, loss on drying at 105°C, as
well as phytochemical analysis and microscopic analysis
[14]. BC was effective in the management of kasa, mild
persistent allergic bronchitis[15].

Toxicological evaluation of balachaturbadra churna: [5]
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Nariya MB et al conducted toxicity study of
balachaturbadrika churna on Wistar albino rats of either
sexes each weighing between 150-200 g.

Acute toxicity

Oral administration of Balacaturbhadrika Churna in
doses of 360, 720, 1440 and 2000 mg/kg respectively in
four separated groups of rats against a control group
which received 10 ml/kg of 1% aqueous suspension of
carboxymethyl cellulose orally. Each group consisted of
six animals. The rats were monitored for behavioural
changes, signs of toxicity as well as mortality rate during
first four hours and later periodic monitoring until 14
days. However, BC treated group did not show any
changes in behaviour or acute toxicity study
parameters. Neither, there were any signs of toxicity or
mortality even at highest dose up to 2000mg/kg dose.
This obviously proves that BC does not induce any toxic
effect despite the presence of ativisha (A.
heterophyllum), a cardio—toxic drug.
Long-term toxicity evaluation:
Long-term toxicity evaluation was conducted by
administering doses of 450 and 900 mg/kg of BC orally
for continuous 45 days. Even with a dose of 900 mg/kg,
BC demonstrated any changes on hematological,
biochemical and histological parameters. At this higher
dose also there was no toxic effect BC was noted
validating its safety profile.

Research updates on Pharmacological Properties of BC
Contents:

Musta (Cyperus rotundus Linn):

C. rotundus have been extensively researched for

phenolic acids, flavonoids, ascorbic acids and essential

oils in the tuber and rhizomes. C. rotundus is proven for

n  u

its “antidiarrheal”, “anti-inflammatory”, “antibacterial”,

“antimalarial”, “anticonvulsant”, “anti-obesity”,

“antilipidemic”, “antidiabetic”, “antiandrogenic”,

“antigenotoxic, “anticancerous”, “antimutagenic”,

n u

“antioxidant”, “anti-uropathogenic”, “hepatoprotective”,
“cardioprotective”, “neuroprotective”, and “nootropic
activities”.[16]

Anti-diarrheal activity:

The methanol extract of Cyperus rotundus rhizomes,
administered in doses of 250 and 500 mg/kg,
demonstrated potent antidiarrheal activity against
diarrhea induced by castor oil in mice. [17] C. rotundus
tuber in aqueous extract demonstrated anti-diarrheal
activity in cases of infectious diarrhea. In addition, it
inhibits enteropathogenic Escherichia coli adhesion and
entero invasive E. coli and Shigella flexneri invasion into
Human epithelial type 2 cells by its antidiarrheal
action.[18]

Anti-inflammatory activity:

Tuber extract from C. rotundus showed significant anti-

inflammatory activity over paw edema in rats induced

by carrageenan. Cyperalin A has a strong
anti-inflammatory effect because it inhibits the
inflammatory mediator’s prostaglandin E2 (PGE-2),

cyclooxygenase-2 (COX-2), and arachidonate

5-lipoxygenase (LOX-5). Similar enzyme inhibitory effect
were also seen with PGE-2, COX-2, as well as LOX-5
enzyme in mononuclear cell lines of peripheral blood
after exposure to sugetriol triacetate, another
biologically significant C. rotundus chemical.[19-20]

Anti-ulcer activity:
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Greatest ulcer reduction activity comparable to

ranitidine was shown by powder extract from the C.
rotundus tuber in two animal models involving gastric
mucosal injury brought on by aspirin in rats and

histamine-induced ulcer guinea pig. [21] These

therapeutic effects could be attributed to flavonoids,
saponins, alkaloids, terpenoids and also glycosides in
the drug. Flavonoids, in particular, are well-known for

their  cytoprotective  properties  with proven

antiulcerogenic efficacy. Additionally chloroform extract
of C. rotundus was also beneficial to treat gastric
lesions.[22]

Anti-allergic activity:

Ethanolic extract from C  rotundus rhizomes

demonstrated anti-allergic properties. Sesquiterpenes

were discovered to inhibit the 5-LOX-catalyzed

producing leukotrienes. In addition, they inhibited
B-hexosaminidase production and its degranulation.

Phytochemically C. rotundusis rich in essential oils,
polyphenols, alkaloids, and saponin contents [23-24]

“

Other active chemical constituents include “o-

cyperone”, “cyperene”, “cineole”, “B-selinene”,

“sugeonol”, “patchoulenone”, “sesquiterpenes”,
“oleanolic acid”, and “glycerol” [25-26]. C. rotundus has
very high concentrations of a-cyperone that suppresses
LPS-induced COX-2 expression in RAW264.7 cells that
inhibits the production and mRNA expression of IL-6,
and inflammatory cytokines. Furthermore, treatment
with a-cyperone in LPS-induced RAW 264.7 cells
effectively inhibits the transcription activity of NF-kB

and thus preventing nuclear translocation to p65 NF-kB

subunit [27] which could be attributed to effects of
Musta.

Anti-inflammatory Activity

C. rotundus extract (500 mg/kg) oral and a-cyperone
(480 and 800ug/kg) through intra peritoneal route
effectively prevents the onset of pain induced by cold
and mechanical pressure. C.  rotundus extract
significantly down regulated the gene and protein
expressions of tyrosine hydroxylase and noradrenergic
receptors (al- and a2-adrenergic), that are upregulated
by paclitaxel. Additionally it reduced the paclitaxel
induced elevation of tyrosine hydroxylase
expression. These findings are suggestive of alleviation
of neuropathic pain by C. rotundus possibly through
inhibition of NE/pAkt signals at spinal cord. [28]
Moreover a potent anti-inflammatory activity noted
edema and cotton

against carrageenin-induced

pellet-induced inflammation in rats which was
comparable to that of hydrocortisone. [29]

Ovicidal and Larvicidal Effect

Essential oil in C. rotundus possesses ovicidal and
larvicidal property on eggs, and larvae of Aedes
albopietus in a concentration ranges between 5 and 150
pmm. The ethanol extract from the drug had peak
activity against bacteria. [30] Additionally a significant
activity against helminthes was seen with 50 mg/ml
concentration. This was equivalentto that of
albendazole. [31] Similarly, anti-plasmodial activity was
very good with C. rotundus extracted in Ethyl acetate
medium (IC 50 < 10-10 pg/mL). [32]

Neuroprotective effect:
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The rhizome extract of Cyperus rotundus exerts oxido-

nitrosative and anti-apoptotic effects in human

neuroblastoma SH-SY5Y cells, protecting against

neuronal damage. This can be attributed to effective
modulation of SIN-1-induced apoptotic biomarkers,
including Bcl-2 and Caspase-3, thereby mitigating
proteolytic cell injury.[33]

Pippali (Piper longum):

Various studies have explored and highlighted
numerous properties of Pippali (P. longum L.) through
“anti-arthritic”, “anti-asthmatic”, “anti-diabetic”, “anti-

epileptic”, “anti-inflammatory”, “anti-microbial”, “anti-

” o«

oxidant”,

” u

anti-stress”,

n u

anti-tumor”, “anti-ulcer”, as well
as “immunomodulatory” properties [34-35]. It acts as
hepato-protective by reducing lipid peroxidation levels
and increasing the levels of glutathione (GSH). [36]
Additionally it has cardio-protective effect against
biochemical and histopathological damages of acute
myocardial infarction in rat models. Furthermore, P.
(50 mg/kg)
properties in the pulmonary thrombosis mice model

[37].

longum L. shown anti-thrombogenic

Anti-diarrheal activity:

The ethanol extractives of P. longum fruit and its bio
active compound piperine, were significantly effective in
improving cecal amebiasis in rats, with a reduction of
90% and 40%, respectively[38]

Anti-pyretic and anti-inflammatory activity:

Decoction and alcohol soluble extract of Amalakyadi
Gana (Amalaki, haritaki, pippali, and chitraka) shown
moderate anti-pyretic activity in rats may be due to

inhibition the enzyme cyclooxygenase and reducing the

levels of PGE-2 within the hypothalamus.[39] oral
administration of P. longum root powder as aqueous
suspension of in a dose of 200, 400, and 800 mg/kg in
mice and rats, exhibited a mild opioid-like analgesic
effect while indicating potent “non-steroidal anti-
inflammatory drug” (NSAID)-type analgesia which was
comparable to standard NSAIDs.[40] Moreover P
longum fruit decoction demonstrated marked anti-
inflammatory activity on carrageenan induced rat
edema [41-42].

Antiasthmatic activity:

P. longum fruits extractives either in petroleum ether or
alcohol and decoction remarkably decreased the
production of histamine from mast cells when given at
100 pg/kg dose in Guinea pigs.[43]

Anti-microbial activity:

The essential oil in P. longum shows “anti-bacterial
activity” against multiple bacterial strains.[44] It also
shows anti tubercular activity.[45]

Immunomodaulatory effect:

A mixture of alcoholic extract Piper longum fruit and
immuno stimulative effect on

“piperine”  shows

hematopoietic system indicating stem cell

proliferation.[46] Pippali rasayana containing P. longum
shown Giardia

immunostimulatory  activity  in

lamblia  infected mice infected by activating
macrophages, as evidenced by increased macrophage
migration index and phagocytic index[47].
Hepatoprotective activity:

Piperine was protective against hepatotoxicity induced

by tertiary butyl hydroperoxide and carbon tetrachloride
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through reduced lipid peroxidation in both in vitro and
in vivo models[48-49].
Antihyperlipidemic activity:
“Piperlonguminine”, “piperine”, and
“pipernonaline” extractives from ethanol extract of
the P. longum L. fruit demonstrated “anti-
hyperlipidemic” activity in vivo which was comparable
with that of the commercial anti-hyper lipidemic drug
simvastatin[50].

Bioavailability enhancer

Piperine from P. longum known to enhance the
bioavailability of various drugs may be through
increased absorption may be through modulation of
lipid dynamics and conformational change of enzymes
in the intestine. It also enhances the oral bioavailability
of phenytoin in humans[51-53].

Safety Profile of P. longum

Acute toxicity studies indicated no mortality and
morbidity when P. longum fruit was administered at
doses of 3 to 5 g/kg to animals in a pharmacological
study. However, fruits of P longum should be used
cautiously in pregnancy and lactation, the because of
contraceptive activity in experimental models and

potential interactions.[54] Furthermore, the plant
appears to be nontoxic and safe, as no deaths were
reported even with high doses of the plant
extracts.[55]

Ativisha (Aconitum heterophyllum Wall ex Royle):
A.heterophyllum Wall ex Royle. is an important
medicinal herb whose tuberous roots are used in the
management of dyspepsia, abdominal colic, diabetes

and diarrhea. Roots are extensively used to correct

appetite, to treat fever, to prevent recurrent illness and
also as tonic to boost vitality. Additionally it is used to
treat gastro intestinal complaints like vomiting and
diarrhoea in children. It also serves as a remedy for
poisonous bites from snakes and rats and scorpion
sting.[56]

Anti-pyretic activity:

The antipyretic activity of aqueous, chloroform and
hexane extracts of roots of Aconitum heterophyllum on
yeast induced pyrexia against standard drug aspirin have
been evaluated. The results indicated that the extracts
did not show any toxic effects up to 1.6 g/kg dose and
also did not exhibit significant antipyretic activity [57].
Anti-diarrheal activity:

A. heterophyllum was investigated for antidiarrheal
effect on castor oil-induced diarrhea in mice and found
to have an inhibitory impact on ricinolic acid
secretion.[58]

Anti-inflammatory activity:

A. heterophyllum  demonstrated in  cotton
pellet-induced granuloma in mice similar to
diclofenac sodium, a nonsteroidal

anti-inflammatory drug.[59]
Hypolipidemic activity:
Methanol extractives of A. heterophyllum tubers
showed a lipid lowering effect on obesity induced by
diet in rats through inhibition of
hydroxymethylglutarate Coenzyme A reductase
and activation of lectin cholesterol acyl transferase
enzymes.[60]

Antioxidant activity:
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Ativisha also shown to have antioxidant activity that was
comparable to Vitamin C.[61]

Karkatshrungi (Pistacia integerrima Stew. Ex. Brandis.):
Pistacia integerrima is traditionally used for various
ailments especially to treat cough, reduced appetite,
dyspeptic vomiting, phthisis, asthma and dysentery.
Galls of P. integerrima are bitter, aromatic, and known
for their expectorant and tonic properties.[62-63] They
in combination with other drugs are used to treat snake
bite and scorpion sting as well.[64] Extract from bark
decoction of P. integerrima is used to treat jaundice and
hepatitis in few area of Pakistan.[65] Stem resin is
wound healing.[66] Fruits are edible besides being
remedy for liver disorders.[67, 63]

Anti-diarrheal activity:

Alcoholic and aqueous extracts of Karkatshringi
suppressed E. coli and Vibrio cholera but Enterococcus
faecalis was inhibited by the aqueous extract. [68]
Further, methanolic extract of P. integerrima given orally
to mice protected them from castor oil-induced
diarrhea, comparable to the action of loperamide, and it
was also shown to be safe with no signs of acute
toxicity.[69]

Anti-oxidant activity:

Ethanol extract of leaf galls was studied for anti-oxidant
activity and was linked to high total phenolic and
flavonoid concentration than aqueous extract. [70] P.
integerrima has expectorant properties and help in
clearing mucus from the lungs, bronchi, and trachea. It
is effective in treating childhood whooping cough. It

controls hiccoughs as well. Anti-asthmatic activity of

pistacia is attributed to LOX-5, and histamine release
inhibition properties.[71]

Discussion:

Balachaturbhadra Churna as the name suggests, is a
safe and effective formulation, particularly beneficial for
the pediatric population in managing common
gastrointestinal and respiratory illnesses. The presence
of Musta imparts pachana, grahi, swedajanana, and
mutrajanana properties, contributing significantly to the
jwarahara (antipyretic), atisarahara (anti-diarrheal),
and shothahara (anti-inflammatory) actions of BC.
Avitisha, with its deepana and pachana qualities,
further enhances the jwarahara, atisarahara and
amaharana (detoxifying) effects of the formulation.
Karkataka Shringi plays a key role in addressing
respiratory conditions, offering kasahara (anti-cough),
shwasahara (anti-asthmatic), hikkahara (anti-hiccup),
and chardihara (anti-emetic) benefits. Pippali, apart
from its disease-alleviating properties, is well known for
its rasayana (rejuvenating), vrishya (aphrodisiac), and
pachana (digestive stimulant) actions. It also improves
the the formulation,

bioavailability of thereby

enhancing the overall therapeutic efficacy of

Balachaturbhadra Churna. Recent researches provide
evidence for immune-modulating, anti-inflammatory,
anti-bacterial,

anti-spasmaodic, anti-asthmatic,

anthelminthic, antioxidant, anti-fungal,

hepatoprotective, cardioprotective and analgesic
activity of BC. Thus it can be potentially used as both
curative and preventive medicine safely in both acute
and chronic conditions. This formulation is effective to

relieve acute cough, congestion, loss of appetite and
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loose stools. It also restores appetite and energy during
and recovery phase of illnesses. Recurrent and chronic
conditions that respond good to BC include loss of
appetite, loose stools, vomiting, abdominal pain and
milk intolerance etc. The therapeutic actions of BC can

be attributed the chemical constituents of the

respective component drugs present in it.
Conclusion:
Safety and efficacy of BC have been studied in in vitro

and in-silico studies. Experimental studies on

components of BC serve as evidence for proposed
action of the formulation. Very few clinical trials are
published on BC in spite being frequently prescribed in
pediatric illnesses. Researches on drug Standardization
and clinical efficacy are the need of the hour to generate
further clinical evidence on the efficacy of BC. Various
dosage forms of BC should be explored to enhance the
palatability and acceptance in pediatric population

along with its safety and efficacy.
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