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Abstract
Background and Purpose: Irochel is a polyherbal formulation, comprises ethanolic extracts of Emblica officinalis, Cucurbita
pepo L, Triticum aestivum, Fagonia cretica, Momordica charantia, and Tribulus terristris. It is prepared for the management of iron
overload in transfusion-dependent thalassemia patients in which non-transfusion binds iron-produced reactive oxygen species
ROS that causes severe damages to the organs leads to death. Research Study: In this study, phytochemical, antioxidant-
DPPH assay, cytotoxicity, acute, and subacute toxicity in Wistar rats according to OECD guidelines 423 and 407, respectively,
was carried out. The pharmaceutical analysis was conducted following standard protocols. Results: The results exhibited that
each herb has a rich amount of phytochemical constituents. The DPPH assay showed IC50 values for Irochel and Gallic Acid
106.6 ± 4.28 [uM] and 21.8 ± 1.03 [uM], respectively. The LC50 124.327 μg/ml was obtained in cytotoxicity. In acute toxicity
(14 days) and subacute toxicity (28 days) studies, the results revealed no treatment-related toxic manifestations, or mortality.
Therefore, LD50 was found > 5000 mg/kg. However, there was some hematological and biochemical variations observed at 3
different doses of 2000, 300, and 50 mg/kg bw.Conclusion: Thus, Irochel has significant antioxidant activity and it is a safe drug
for human use.
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Introduction

Globally, thalassemia is a serious medical issue, it is a genetic
disorder in which the synthesis of globin chain of hemoglobin is
defective. It is more prevalent in the Mediterranean region but
now it is found all over the world particularly in Africa,
America, Pakistan, India, and Nepal. According to an esti-
mation, around 270 million carriers are found with hemoglo-
binopathies and different kinds of thalassemia. Out of which 80
million are carriers of β-thalassemia (β-T), whereas more than
23 000 births occur annually with β-ThalassemiaMajor (β-Tm)
and up to 90% of these occur in developing countries.1 Pakistan
has the largest number of transfusion-dependent thalassemia
(TDT) children, with about 8 million carriers whereas about
80 000 children are suffering from β-Tm. This imposes an
immense emotional, psychological, and financial burden on a
large population. Patients with β-Tm need lifelongmanagement
to prevent and control the effects of long-term adherence to

treatment. According to these guidelines management, strate-
gies for β-Tm comprise regular blood transfusion, iron che-
lation therapy (ICT), splenectomy, and, for affording patients,
hemopoietic stem cell transplantation (HSCT).2

Now thalassemia is emerging as a syndrome, regular
blood transfusion and effective ICT enable long-standing
control of the disease. Iron overload (IOL) is the most
common complication of TDT. Each unit of packed red blood
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cells (RBCs) comprises 200 to 250 mg iron. In TDT, iron from
transfusion usually contain to .3 to .6 mg/kg per day with an
expected 2 to 4 U packed RBCs transfused monthly. Senescent
RBCs are phagocytized by the reticuloendothelial system.
Consequently, labile cellular iron is released into the plasma to
bind transferrin. Transferrin binding is saturated due to re-
petitive blood transfusion, non–transferrin-bound iron (NTBI)
is transported that subsequently developed several compli-
cations by producing Reactive Oxygen Species (ROS) which
has devastating effects on vital organs; heart, liver, brain, and
endocrine glands by producing cellular functional impairment,
apoptosis, and necrosis. Impaired general growth, decreased
calcium absorption, absence of secondary sexual characteristics,
cirrhosis of the liver, cardiac failure, and cancer are the major
causes of quality-adjusted life years (QALY) and ultimately
early death and high mortality rate. Therefore, management of
iron overload due to repetitive blood transfusion is the main
challenge in the care of β-Tm and other TDT.3 In this regard, the
current available iron-chelating drugs for thalassemia patients,
that is, Deferoxamine, Deferasirox, andDeferiprone showed bad
compliance and significant adverse effects which also lead to
increase in complications and ultimate death.

In this scenario, a safe, effective, and convenient iron
chelator is the biggest demand of thalassemia patients.
Therefore, a polyherbal iron chelator - “Irochel,” was devel-
oped, which is safe, effective, and palatable for lifetime use.
This product is an extract-based polyherbal iron chelator made
up of 6 herbs; Fagonia cretica L. (Whole plant), Triticum
aestivum L. (Wheatgrass), Emblica officinalis L. (Fruit pulp),
Cucurbita pepo L. (Seeds), Momordica charantia L. (Fruit
Pulp), and Tribulus terristris L. (Fruit). The selected herbs
possesses vast range of pharmacological actions and used in
various disease conditions. As well as these herbs have a great
nutritional values. The wide range of pharmacological activi-
ties, that is, ferric reducing antioxidant potential, and iron
chelating ability, medicinal uses and rich amount of nutrients
support to manage comorbidities in patients with thalassemia.

Herbs have a rich amount of active phytochemical constit-
uents such as alkaloids, anthocyanins, flavonoids, glycosides,
phenols, resins, saponins, tannins, etc. which have accountable
biological and pharmacological actions. These bioactive com-
pounds have been accredited to secure toxicological potential
along with beneficial therapeutic effects. The toxicity of the
herbs has been attributed to the nature, quantity, and strength of
their bioactive compounds. As the use of traditional medicine is
rising globally, the recognition of community health and safety
issues are also progressively established.4

AIM of the Study

The rationale of this studywas to investigate the phytochemical,
antioxidant, and cytotoxic (Brine shrimps lethality assay) ac-
tivities and to analyze the toxicological studies and acute and
subacute toxicity on Wistar rats based on Organization of
Economic Co-operation and Development (OECD) guidelines

423 and 407, respectively. The aim of this study is to formulate
a safe drug for the management of IOL in thalassemia patients.
The results were analyzed through SPSS v. 23 by applying
paired sample t-test and the P-value was obtained.

Materials and Methods

Investigational Herbs

Fagonia cretica L. (FC) is a tropical, small, spiny, and erect,
under shrub that belongs to the family Zygophyllaceae. It is
found in the Asia and Africa. In Pakistan, it is abundantly
found in desert areas of Sindh, Baluchistan, and Khaiber
Pakhtoon Khwah. It is also known as Sachchi buti (Urdu);
Dhamasa (Tibbi name); Dhamaasaa (Unani); Shoka, Shakai
(Arabic), and Khrason thorn (English).5

It is reported that FC is heavenly rich in alkaloids, cou-
marins,6 phenolic compounds, saponins,7 flavonoid glyco-
sides and triterpenoids,8 amino acids, carbohydrates,
proteins,9 vitamins and minerals,10 and sterols.11

Its pharmacological actions reported as antioxidant, anal-
gesic, anti-inflammatory and wound healing, anti-allergic,
neuroprotective, cytotoxic and anti-tumour,12 dermatological,
anti-hemorrhagic,13 hepatoprotective, antidiabetic, antipyretic,
hematological,14 free radical scavenging, ferric reducing and
iron chelation, antimicrobial, and anti-fungal15 activities.

It is used in the hepatic, neurological, and hematological
problems, dysentery, fever, thirst, vomiting, gastritis, inflam-
mation, and skin diseases,16 thalassemia,17 and iron chelation.18

Emblica officinalis L. (EO) is a plant of the family of Eu-
phorbiaceae, well recognized as Phyllanthus emblica (Sci-
entific name) or Emblic Myrobalan (English), Gooseberry
(Indian), Amla, and Amalaki (Urdu). The fleshy fruit is edible,
small, globular, and yellowish-green. The fruit has an as-
tringent, sour, and bitter taste. It is abundantly found in Sri
Lanka, China, Malaysia, India, Pakistan, and Bangladesh. It
contains the richest amount of vitamin C, also contains fla-
vonoids, carbohydrates, tannins, saponins, glycosides, phe-
nolic, and many other compounds.19

The pharmacological activities of EO are well reported
such as analgesic, anti-inflammatory, antimicrobial,20 antidi-
abetic, hypolipidemic,21 antioxidant, cryo-protective,22 anti-
ulcerogenic,23 hepatoprotective activities against iron,24 and
iron chelating activity.25

The EO is widely used for the management of various
ailments ie diarrhea, inflammatory disorder, jaundice, head-
aches, nausea, vomiting, hair fall etc.26

Triticum aestivum L. (Wheatgrass). WG is a member of the
family Poaceae (Gramineae). It is also known as Hanta (Ar-
abic), Gandum (Persian), and Wheatgrass (English), Triticum
aestivum (Scientifically).27 It is cultivated on large scale in the
Middle East and Europe. It is the best source of chlorophyll.28

WG has an astounding phytochemical profile as it contains
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alkaloids, flavonoids, carbohydrates, proteins, amino acids, and
other bioactive compounds. It also contain rich amount of
nutrients, vitamins, minerals etc.29 Because of its rich chemical
composition, it possesses a wide range of pharmacological
actions like antioxidants,30 blood generators,31 blood purifiers,
anti-inflammatory,32 anti-arthritic,33 analgesic, iron-chelating,34

anticancer,35 hepatoprotective, cardioprotective,36 and many
more. It is used in the treatment of neurological, gastrointes-
tinal, hepato-biliary, endocrinological, hematological, cardio-
vascular, musculoskeletal, diabetes,37 rheumatoid arthritis,38

and dermatological disorders.39 It is used in form of powder
and fresh juice for thalassemia patients.40

Cucurbita pepo L. (CP) is also known as Kadoo (Urdu, Hindi,
and Saraiki) and squash (English). Seed, also known as pe-
pitas, are edible, small, flat, and green in color, belong to the
Cucurbitaceae family, and are cultivated extensively all over
the world such as China, India, Pakistan, Western America,
NorthernMexico, and Europe.41CP seeds are mostly used as a
dietary supplement as they contain proteins, polyunsaturated
fatty acids,42 phenolics,43 phytosterols, tocopherols, and
squalene.44 As well as it has a tremendous amount of elements
and minerals, that is, copper, zinc, manganese, phosphorus,
magnesium, etc.45 CP seeds exhibited great pharmacological
actions such as antioxidant including free radical scavenging
and iron chelation activity,46 anti-inflammatory,47 antidia-
betic,48 cardio-protective,49 anticancer, 50and antimicrobial51

activities. It is used in various medicinal disorders like in-
testinal inflammation, infectious conditions, diabetes, urinary
disorders, and analgesia,52 beneficial to treat bronchitis, burns,
gastritis, enteritis, neuralgia, headaches, fever, irritable blad-
der, and prostatic hyperplasia.53

Momordica charantia L. (MC) is a climbing herb that is belong
to the family Cucurbitaceae. The typical MC fruit is emerald
green, 20–30 cm long with an undulating warty surface, oblong
with tapering ends. It is also known as bitter melon (English),
Kareela (Urdu, Hindi), and Qasa-ul-hamar (Arabic). It is widely
grown in Bangladesh, China, India, other parts of Southeast
Asia, and Pakistan.54 It has an excellent phytochemicals and
nutrients profile that includes amino acids, proteins, carbohy-
drates, fatty acids, alkaloids, flavonoids, phenolic compounds,
phytosterols, saponins, and tannins.55 MC has a vast array of
pharmacological actions, like antioxidant, anti-inflammatory,
anti-leukemic, antiviral, hypotriglyceridemic,56 hypoglycemic
and antidiabetic,57 antihyperlipidemic,58 and antiulcer59 effects.
It is beneficial to treat various diseases for example diabetes
mellitus, anemia, malaria, carminative, jaundice, anthelmintic,
cholera, and ulcers.60

Tribulus terristris L. (TT) belongs to the family Zy-
gophyllaceae; is a well-known small prostrate shrub, 10–
60 cm in height. Its fruits are faint greenish-yellow with
spines. It is an annual shrub found in Africa, Australia,
Bulgaria, China, India, Mexico, Europe, USA, Spain, and

Pakistan. It is commonly known as Caltrops (English), Go-
kharu (Hindi), and Khar-e-Khasak Khurd (Urdu).61,62 It
contains flavonoids, glycosides, resins, alkaloids, saponin
kaempferol, and quercetin.63 It is rich in proteins and minerals,
phenols, terpenes, and steroids (saponins) present in its ex-
tracts.64 This excellent phytochemical profile exhibited
antioxidant,65 anti-inflammatory, antimicrobial,66 car-
dioprotective67 aphrodisiac diuretic,68 and iron-chelating69

properties.
Traditionally, all these herbs are used in various single and

compound pharmacopeial herbal formulations such as Jawar-
ish, Maajoon, Khameera, Kushta, Atrifal, syrups, and powder.

Plant Materials

Identification of Plants Part Used. All the plant materials were
purchased, collected, and grown authenticated by the taxon-
omist at Herbarium, University of Karachi. The voucher
specimens were deposited there for future reference. The herbs
identification voucher numbers are Fagonia cretica L. (H-02),
Wheatgrass (H-08), Emblica officinalis L. (M-04), Mo-
mordica charantia L. (M-05), Tribulus terristris L. (SB-31),
and Cucurbita pepo L. (SB-43)

Macroscopic (Organoleptic) Evaluation. Organoleptic evaluation
(sensory and morphological) of all medicinal plants were
performed as described earlier.70

Handling of Plants. Irochel is a polyherbal preparation consist
of the following herbs which were acquired or grown as
described below:

1. The whole plants of FC and TT (10 kg each) were
collected from uncultivated and desert areas near to
Madinat-al-Hikmah, Hamdard University, Karachi,
Pakistan. The fruits of TTwere separated. All the plant
materials were washed, dried under shade, crushed, and
used for extraction.

2. Wheatgrass (10 kg) was grown in the herbal garden
of the Faculty of Eastern Medicine, Hamdard Uni-
versity, Karachi (FEM, HU, KHI). Sprinkles water
twice a day for 10 days. After the young grass reached
the 5–7 inches height it was collected, washed with tap
water followed by distilled water, dried in mild sun-
light, and at room temperature of 37°C.

3. EO, MC, and CP (10 kg each) were procured from
the vegetable market at highway and local herbs
markets at Joriya Bazar in Karachi. The fresh fruits of
EO and MC were washed, cut into pieces, and de-
seeded. The resultant pulp was cut into small pieces,
and dried in the air. The CP (seeds) were cleaned,
washed, and shade dried.

Extraction Method. All the plant materials were grounded
coarsely and soaked in 98% ethanol 1:6 w/v %. After a week it
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was decanted and the filtrate obtained was 94% for each plant.
The material was soaked with the same ratio and decanted as
described above. Three such percolates were mixed and
evaporated on low-pressure 40oC using rotary evaporator
(Buchi R-200). The extracts of all plants were dried in the
dryer at 40oC, weighed and stored in the glass bottles, kept at
room temperature 37°C until further used.71

Formulation Preparation

The extracts of all herbs were mixed with a specific ratio to
prepare Irochel as mentioned in Table 1

Phytochemical Analysis

The phytochemical screening of each plant’s extracts sepa-
rately was done for the determination of proteins, carbohy-
drates, flavonoids, alkaloids, steroids, glycosides, terpenoids,
phenols, tannins, saponins, and resins by using standard
protocols as described by PK Mukharjee, (2019).70

Antioxidant Assay

The extract (Irochel) was analyzed for free radical scavenging
activity by 2, 2- diphenyl-1-picrylhydrazyl (DPPH). Gallic
Acid was used as standard. Different concentrations of the
extract were prepared, mixed with DPPH solution (.5 mg), and
allowed to react (for 30 min) at 37°C, and measuring the
absorption at 517 nm. The radical scavenging activity (RSA)
was calculated using the following equation

% RSA ¼ ADPPH� ASð Þ=ADPPH½ �× 100µ
AS: absorbance of the solution when the extract (Irochel)

has been added at a particular level and, ADPPH: absorbance
of the DPPH solution.72

Cytotoxic Activity (Brine Shrimp Toxicity Assay)

The BSLAwas conducted in ICCBS followed by the standard
procedure as described earlier by Meyer’s et al, (1982).73 The

process was carried out in triplicate (3 test/Concentration) as
10, 100, and 1000 μg/ml of extract in 3 vials, added seawater
(2 mL), shrimps (n=30) were subjected, and the vials were
placed under the incubator at temp (28° + 1°C). After the
incubation period of 24 hours, the vials were inspected and the
number of dead larvae was counted, and the mortality percent
was calculated by using the equation given below

Deathð%Þ ¼ ðTotal nauplii� alive naupliiÞ × 100

Acute and Sub acute Toxicity in Wistar Rats. The experimental
study protocol on animals was approved by the Ethical Re-
view Board (ERB) of HU (reference number ERB-18-05).
Animal studies were conducted in the Faculty of Pharmacy
(FOP), HU, in July–August 2019. The animals of both gender
(n = 36) weighted (200–250 g). The animals n = 12 and n = 24
were used for the ACT and SAT, respectively. All the animals
had free access to a standard rat pellet diet and water. They
were housed in the polyvinyl chloride cages in the animal
house of FOP, HU, and KHI. The temperature was maintained
at 23 ± 2°C with a light/dark cycle of 12 hours each. The
OECD guidelines were used to carry out the whole
experiment.74

Acute Toxicity Study. (ACT) study was carried out according to
OECD guideline-423. All WRs (n = 12) were divided into 2
main groups. Group A: Control (n = 6; 3 females and 3 males)
and group B: treated group (n = 6; 3 females and 3 males), age
8 months, weighted 200–250 g.

The WRs were fasted for 12 hours before dosing. The
control group received normal saline orally through gavage.
The treated group received Irochel in the highest dose of
5000 mg/kg constituted in distilled water (1 mL). WRs were
observed continuously for 4 hours, and then after 24 hours,
daily, for a total of 14 days. The observations were included
skin, eyes, signs of nervous system toxicity; convulsions,
spasticity, tremors, back tonus, posture, ptosis, motor activity,
ataxia, pinna, exophthalmos, grasp, piloerection, lacrimation,
salivation, writhing, and unconsciousness, signs of gastroin-
testinal and renal disturbances; diarrhea, urination, signs of

Table 1. Formulation of Irochel.

Plant name Plant part (extracts) Dose concentration (%)
Approx. concentration of plant

extract in 500 mg tablet

Fagonia cretica L. Whole plant 18 90
Emblica officinalis L. Fruit pulp 18 90
Cucurbita pepo L. Seeds 18 90
Triticum aestivum L. Grass 18 90
Momordica charantia L. Fruit pulp 8 40
Tribulus terristris L. Fruit 8 40
Excipients 12 60
Irochel (test drug) 100 500
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respiratory disturbances; respiratory rate, dyspnea, and mor-
tality. The water and food intake and weight of the animals
were recorded daily.

Collection of Blood and Tissue Sampling. On day 15, after
overnight fasting, the rats were anesthetized using ketamine
(50 mg/kg) and xylazine (5 mg/kg), and blood was drawn
through cardiac puncture for the hematological and bio-
chemical profile. All the animals were sacrificed by cervical
dislocation. The body’s vital organs, that is, heart, liver, and
kidneys were excised, cleaned with saline water, and weighed.
Thereafter, gross examination for any abnormality was con-
ducted and samples were preserved in 10% formaldehyde. The
ROW was calculated as follows

Weightof organ=bodyweightof WRondayof sacrifice×100%

Hematological Analysis. Complete blood count comprises
hemoglobin (Hb),RBCs, packed cell volume (PCV), red cell
indices; mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), mean corpuscular hemoglobin concen-
tration (MCHC), as well as white blood cells (WBCs), dif-
ferential leukocyte count (DLC), and platelets were carried out
by an auto hematology analyzer (Sysmex KX-21).

Serum Biochemistry. The blood samples were centrifuged
(4000g) for 10minutes to obtain serum. The biochemical analysis
includes LFT comprises on Serum Glutamic-Pyruvic Transami-
nase (SGPT), Total Bilirubin (TB), Direct Bilirubin (DB), Al-
kaline Phosphatase (ALP), LP consists of Total Cholesterol (T.
Chol), High-Density Lipoprotein (HDL), Low-Density Lipo-
protein (LDL), as well as S. Urea, S. Uric Acid, and S. Creatinine
was carried out using a biochemistry analyzer (Merck Microlab
300), and fasting blood sugar (FBS) by glucometer.

Histopathological (Histo) Examination. The slide preparation
was carried out in the histopathological laboratory, Dow
University of Health Sciences, Karachi. The preserved organ
tissues (heart, liver, and kidneys) of control and treated groups
were processed and embedded in paraffin wax and sections
(4–6 μm) were prepared. After staining with hematoxylin and
eosin. The slides were examined under a microscope and
photographed.

Subacute Toxicity Study. The SAT study was conducted ac-
cording to the OECD guideline 407 to analyze the toxicity of
Irochel, in WRs for 28 days. The hematological and bio-
chemical parameters (LFT, LP, S. Uric Acid, S. Urea, and S.
Creatinine) were analyzed as described in the ACT.

Experimental Design

The WRs (n = 24 of both gender), aged 8 months, (weighed
200–250 g) were randomly distributed into 2 groups. Group

A-control group (n = 6; 3 males and 3 females) received
normal saline, and Group B-treated group (n = 18; 9 males and
9 females). Group B-further categorized into 3 sub-groups as
per the dose administered. The Irochel was constituted in
distilled water (1 mL) administered at 3 doses of 50 mg/kg (n =
6; 3 males and 3 females), 300 mg/kg (n = 6; 3 males and 3
females), and 2000 mg/kg (n = 6; 3 males and 3 females) per
day for a consecutive 28 days orally through gavage to
overnight fasted WRs whereas the control group.

The rats were observed for behavioral and morphological
changes, toxic manifestations, and mortality for 28 days. Ob-
servations included the same parameters as described in the
ACT. All the rats were sacrificed on day 29, blood samples and
vital organs (heart, liver, and kidneys) were collected for he-
matological, biochemical, gross, and histopathological analysis.

Gross necropsy and Histopathological Examination. Necropsy of
both groups (treated and control) was conducted and the
weights of the organs (heart, liver, and kidneys) were mea-
sured and fixed in 10% formaldehyde for histopathological
examination.

Relative Organ Weight (ROW). A careful dissection of se-
lected organs liver, kidneys, and heart was carried out and
ROW were obtained by the following calculation

ROW ð%Þ ¼ 100 × absolute organweight ðgÞ=bodyweightðgÞ

Hematology, Biochemistry, and Histopathology. The CBC,
serum biochemistry, and histopathological examination were
carried out the same as mentioned in the ACT study.75

Manufacturing of the TEST DRUG (Irochel)

Procedure. The Irochel 500mg tablets was formulated through
the standard procedures, that is,Mixing, Granulation, Drying,
and Tablet Compression as described by the Gad, S.C., 2008.
Granules were prepared by using a sieve (#40) and then set for
drying in a dryer (Memmert ULP-500, Germany) at 40°C.
After the dry granulation process, compression of tablets was
undergone a single rotary press machine in which the punch
size was 11 mm×8 mm. Talcum powder 100 mg/kg as a
lubricant, glucose syrup 20 g/kg of Irochel extract as a binder
and sodium benzoate 1.5 gm/kg as preservative were used for
the preparation of the 500 mg tablets.76

Pharmaceutical Analysis of the Irochel Tablet. The quality control
analysis of Irochel (500 mg Tablet) was carried out as per
the WHO guidelines for standardization of medicine
(Ghimire P et al, 2020). The general appearance; color,
odor, and taste of the tablets, the diameter and thickness
were measured on 20 tablets with the help of a thickness
tester such as Vernier Caliper (Mitutoyo 530-101), the
hardness (kg/cm2) of 20 tablets was measured by using a
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manual tablet hardness tester (Vinsyst VMT-1), the varia-
tion of weight (gm) was tested by weighing 30 tablets
separately, calculate the mean ± SD, and compare each
tablet’s weight to the mean weight.

The friability test was performed by using a friability (%)
test apparatus (Model: Curio Tech- Fb0498) following stan-
dard procedure, and the disintegration time of tablets was
measured in water (37°C) using the USP disintegration test
apparatus. Place a basket in .1 HCl for 1 hour and then in
phosphate buffer (KH2PO4 and NaOH .2 N) of pH 6.8,
maintaining the temperature at 37±2°C. Note down the dis-
integration time.77

Statistical Analysis

The data were analyzed by applying compare means and SD,
probit analysis, and paired sample t-test (SPSS version 23)
and the P-value was obtained.

Results

Organoleptic Evaluation

Plant identification has crucial importance in the preparation
of formulation either single or compound. In humans, there
are various sensory parameters and external perceptive
faculties such as touch, vision, smell, and taste which are
helpful in the identification of specific characteristics of
different parts of a plant, that is, texture, color, odor, and taste.

The organoleptic evaluation of selected plants is shown in
Table 2

Phytochemical Analysis of Plants

The phytochemical analysis of extracts of the selected plants
was conducted following the protocols as described earlier.
The results exhibited the presence of various significant nu-
tritional compounds such as carbohydrates, proteins, essential
oils signify the nutritional importance of Irochel as well as the
presence and absence of other chemical constituents viz a viz;
flavonoids, phenols, saponins, glycosides, tannins, and resins
which have therapeutic significance. See Table 3

Table 2. Organoleptic Evaluation of Selected Medicinal Herbs.

Perceptions FC WG EO CP MC TT

TEXTURE (SAFAIHA) Rough Smooth Smooth Smooth Rough Smooth
COLOR (LAWN) Dark green Green Brownish Brownish green Greenish yellow Light Brown
ODOUR (BU0) Bitter Proteinous Aromatic Slightly oily Slightly bitter No characteri-stic
TASTE (ZAIQA) Acidic Insipid Acidic (bitter acidic) Insipid Bitter Insipid

Organoleptic features of all herbs (FC= Fgonia cretica L., WG=Wheatgrass, EO= Emblica Officinalis, CP= Cucurbita pepo L., MC= Momordica charantia L., TT=
Tribulus terristris L.) used in Irochel formulation.

Table 3. Phytochemical Analysis of Medicinal Plants of Irochel.

Phytochemicals FC WG EO CP MC TT

CARBOHYDRATES (FEHLING’S REAGENT a AND B TEST) + + + + + +
PROTEINS (XANTHOPROTEIN TEST) + + + + + +
ALKALOIDS (MAYER’S TEST) + + + + + +
FLAVONOIDS (sulfuric ACID TEST) + + + + + +
PHENOLS (ferric CHLORIDE TEST) + + + + - +
SAPONINS (FOAM TEST) + + + + + +
GLYCOSIDES (using NAOH REAGENT) + + + + + +
TANNINS (ferric CHLORIDE TEST) + + + - + +
RESINS (TRITURATION WITH WATER) + - - + + +

Phytochemical analysis of all herbs (FC= Fagonia cretica L., WG=Wheatgrass, EO= Emblica officinalis, CP= Cucurbita pepo L., MC= Momordica charantia L., TT=
Tribulus terristris L.) used in Irochel formulation. + = Present, - =Absent.

Table 4. Physical Characteristics of Irochel Tablets.

Parameters Result

Color Black
Shape Round, Biconvex
Odor Characteristic
Taste Bitter taste
Size (mm) mean ± SD
Thickness 11.17± .123 mm
Diameter 4.830 ± .320 mm
Hardness of tablets 4.70 ± .923 kg
Weight of tablets 500.83 ± 2.245 mg

Physical characteristics of Irochel tablets consist of color, shape, odour, taste
and Size; Mean ± St. Deviation of thickness and diameter of tablets (n = 20).

6 Dose-Response: An International Journal



Antioxidant Activity (DPPH- FREE Radical
Scavenging Activity)

Free radicals scavenging activity of 1.1 diphenyl-2-
picrylhydrazyl (DPPH) is used to analyze the antioxidant ac-
tivity of plant extracts. The extract of the product was analyzed
for free radical scavenging activity (RSA) in comparison with
gallic acid as standard. At a concentration of .5 mg, Irochel
extract showed 85.7% significant RSA whereas gallic acid
showed 98.1% at the same concentration. IC50 values for Ir-
ochel extract and gallic acid were obtained 106.6 ± 4.28 [μg]
and 21.8 ± 1.03 [μg], respectively. See Table 4 and 5.

Cytotoxicity

As shown in Table 6, a progressive increase in mortality (%) of
brine shrimp with an increase in the concentration of the

solution was observed. At a concentration of 10 μg/mL, the
test drug showed low mortality that is 16.66% while at
1000 μg/mL it had a mortality of 86.66%. The probit value
was obtained by analyzing the observation. See Tables 6, 7,
and 8 and Figure 1

In Table 7, the result exhibited significant cytotoxicity
having LC50 124.327 μg/ml, whereas the standard error of the
mean was obtained .196 which has been analyzed by SPSS
v.23.

Table 8 exhibited log 10 concentration of different
concentrations of extract and observation of response. The
log estimation showed that the 95% CI was obtained as
.649–1.424 upper and lower limit of dose concentration. In
Figure 1, the probit mortality equations for Irochel were
measure as Y= 1.04x + 2.8833 log conc. The graphical
representation of probit and regression values; series 1
represents plotted line between log concentration and probit
values while series 2 denotes that the line was plotted
between log concentration and mortality fitted equation
using regression analysis. An approximately linear corre-
lation was observed among log of concentration and
mortality (%) in the probit and LC50 was obtained from the
best-fitted line method.

Table 5. In Vitro DPPH Radical Scavenging Activity of Test Drug.

Sample Concentration (mg) Inhibition (%) IC50 ± SEM (μg)

Irochel 0.5 85.7 106.6 ± 4.28
Gallic acid 0.5 98.1 21.8 ± 1.03

Table 6. Cytotoxicity of Irochel (Test Drug) in 24 Hours and LC50 Value.

Concentration (μg/ml) Organisms exposed Mortality (%) Survivors Probit value LC50 (μg/ml)->

10 30 16.66 25 4.03 124.327
100 30 40 18 4.75
1000 30 86.66 4 6.11
Control 30 — — — 46.6%

Table 7. The Probit Mortality Analysis.

Concentration (μg/ml) Log 10 conc Number of subjects Observed responses Expected responses Residual Probability

10 1.000 30 5 4.052 .948 .135
100 2.000 30 12 14.208 �2.208 .474
1000 3.000 30 26 25.021 .979 .834

Chi-square value is 286a.

Table 8. Probit Model Using Log Estimation.

PROBIT a

Parameter Mean Std. Error Z Sig

Dose limit at 95% Confidence
Interval

Lower bound Upper bound

Concentration 1.036 .198 5.245 .000 .649 1.424
Intercept �2.139 .425 �5.037 .000 �2.564 �1.715

PROBIT model: PROBIT(p) = Intercept + BX (Covariates X are transformed using the base 10.000logarithm.).
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Acute Toxicity Study

The ACTeffects of the Irochel at the dose of 5000 mg/kg were
analyzed according to the OECD guideline 423. No treatment-
related toxic manifestations, behavioral changes, or mortality
was observed during the course of the study. Therefore, the
test drug was considered safe at the highest dose of 5000 mg/
kg for human use.

Body weight measurement. The bodyweight of the rats was
observed weekly till the completion of the study and mean ±
standard deviation (SD) was calculated for both groups. The
results showed no significant variation between treated and
control groups. See Figure 2(a).

Subacute Toxicity Study

The SAT study was conducted following OECD guideline
407. The Irochel at 3 doses (50, 300, and 2000 mg/kg) was
administered to the treated group after an overnight fast for
consecutive 28 days orally through gavage, whereas normal
saline was administered to the control group. There was no
sign of toxicity and lethality observed in the treated and
control groups during the experimental period.

Body weight measurement. The bodyweight of rats was cal-
culated daily until the completion of the study and the mean ±
SD of all treated and control groups were obtained weekly for
28 days. The results showed a gradual rise in body weight of
the treated groups at the highest doses during the course of the
study but no significant difference in comparison with the
control group. See Figure 2(b).

Figure 2. (a) Body weight of wistar rats in acute toxicity, (b) Body weights of animals in subacute toxicity.

Figure 1. Cytotoxicity.
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On day 29, all the animals were sacrificed after anesthesia,
blood samples and body organs (heart, liver, and kidneys)
were collected for CBC and biochemical analysis and his-
topathological examination as mentioned in methodology.
Necropsy of dissected out organs was followed by the absolute
and ROW.

Relative organs weight (ROW). The dissected-out body organs
were weighed (g) and mean ± SD was calculated. See Table 9

Laboratory Analysis. The laboratory analysis was conducted in
the same manner as described in the ACT.

Hematology. The mean ± SD of CBC parameters and ESR
(mm/1st hr) were calculated and the P-value was obtained by
applying paired sample t-test between the treated and control
groups. See Table 10

The P-value in all CBC parameters were found to be >.05
and exhibited no significant differences in treated and control
groups except WBCs and platelet counts. The P-value of
WBCs count was obtained as .004 and .000 for the dose of

300 mg/kg and 2000 mg/kg, respectively, which is <.05 thus
found to be significant in comparison with the control group,
whereas at dose 50 mg/kg P-value was obtained as > .05
which showed no significant difference between the treated
and control groups. Similarly, in platelet counts the P-value
was found to be .000 for the doses of 300 mg/kg and 2000 mg/
kg which exhibited a highly significant difference between
treated and control groups while at the dose of 50 mg/kg the P-
valuewas found to be > .05 which demonstrated no significant
difference. All other parameters were found to be in normal
ranges. The mean ± SD values of RBCs and Hb were found
slightly increased in the rats receiving Irochel at the doses of
300 mg/g and 2000 mg/kg in comparison with the control
group. Similarly, the P-value of ESR at dose 50 mg/kg was
obtained as .043 which showed a significant difference
whereas at doses of 300 mg/kg and 2000 mg/kg the P-value
was found to be insignificant in comparison to the control.

As per Oslon, (2000), the study of hematological param-
eters is applicable to risk assessment because blood has great
prognostic importance for human toxicity (91%).78 As blood
provides a transport medium and carries many drugs and
xenobiotics due to which the RBCs, Hb%, WBCs, and
platelets are forced to expose to harmful substances in the
body. Any damage to the blood cells will consequently affect
the normal physiological functions of the body.79 Therefore,
the herbs which do not have adverse effects on parameters of
CBC suggesting the non-toxic nature of the drug. As far as
Irochel is concerned, a significant increase inWBCs suggested
that this polyherbal combination can be used safely as an
immune booster due to significant effects on the production of
WBCs which provides defense systems in the body. Increased
platelets count in a higher concentration of doses represents its

Table 9. Relative organs weight (mg) of Heart, Liver, and Kidneys of
Treated and Control Groups.

Animals groups Heart Liver Kidneys

Group-I (2000 mg/kg.bw) .88 ± .113 5.56 ± .599 .64 ± .095
Group-II (300 mg/kg.bw) .85 ± .074 5.38 ± .539 .63 ± .051
Group-III (50 mg/kg.bw) .79 ± .104 5.81 ± .545 .63 ± .064
Control .80 ± .133 5.61 ± .674 .65 ± .065

Mean and SD. n = 24 (n = 6; 3 _ and 3 \ in all Test and control groups).

Table 10. Complete Blood Count (CBC) and ESR of Different Doses of Test and Control Groups.

Complete blood
count

Test Groups

Control groupGroup-I (2000 mg/kg.bw) Group-II (300 mg/kg.bw) Group-III (50 mg/kg.bw)

Hemoglobin 13.36 ± .935 13.16 ± .516 12.18 ± .980 12.25 ± .904
RBCs 7.20 ±.315 6.86 ± .322 6.27 ± .521 6.89 ± .528
PCV (%) 38.25 ± 3.167 38.86 ± 3.018 35.43 ± 1.524 36.92 ± 2.270
MCH (pg) 28.53 ± 1.372 26.73 ± 1.850 27.25 ± 1.508 27.71 ± .483
MCV (fl) 80.033 ± 3.860 82.31 ± 3.348 81.18 ± 4.336 81.91 ± 2.85
MCHC (g/dl) 33.18 ± .861 31.41 ± .248 31.13 ± .725 30.46 ± .778
WBCs (10̂3/μl) 16.09 ± 1.569* 13.88 ± 2.978* 7.16 ± 1.590 7.40 ± 1.536
Neutrophils (%) 58.83 ± 4.875 61.83 ± 2.041 63.83 ± 3.430 60.83 ± 3.430
Lymphocytes (%) 33.66 ± 5.887 32.33 ± 2.250 30.33 ± 3.444 33.50 ± 2.880
Eosinophils (%) 2.83 ± 2.994 1.83 ± 1.329 1.33 ± .516 1.34 ± .816
Monocytes (%) 4.83 ± 2.041 4.00 ± 1.788 4.50 ± 2.073 4.33 ± 1.366
Platelet count (10̂3/
μl)

1 034 666.67 ± 212 366.350 * 898 000.00 ± 108 061.094* 368 166.67 ± 102 128.187 302 166.67 ± 82 387.193

ESR (mm/1st hr) 13.33 ± 1.966 10.16 ± 3.430 10.00 ± 3.577 12.66 ± 2.943

Mean and SD (n = 6 of each group). Normal Values: Erythrocytes: Hemoglobin (mg/dl): 11.5-16.4, RBCs (10̂6/μl): 3.9- 5.6, PCV (%); 40.7%–50.3% for men and
36.1%–44.3% for women, MCV (fl): 76-96, MCH (pg): 28-32, MCHC (g/dl): 32-36. Leucocytes: TLC (10̂3/μl): 4.0-11.0, Neutrophils (%): 40-75, Lymphocytes (%):
20-45, Eosinophil (%): 1-6, Monocytes (%): 2-10, Basophils (%): 0-1. Platelets (10̂3/μl): 150-400, ESR (mm/1st hr): In male 0-10, in female 0-18.
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effectiveness regarding coagulation; therefore, it may rec-
ommend in thrombocytopenia and other conditions in which
platelets count becomes decreased such as in TDT. As the drug
was administered to the normal WRs not diseased, therefore,
as the effects of test drug it increases the production of blood
cells including platelets count due to the increase production
of thrombopoietin hormone from the liver.

Serum Biochemistry. Themean ± SDof the LFT, LP, S. UricAcid,
S. Urea, S. Creatinine, and FBS were calculated and the P-value
was obtained by applying paired sample t-test through SPSS v. 23.

Table 11 showed mean ± SD of the LFT parameters
comprising TB, DB, SGPT, and ALP were evaluated in all
treated and control groups. These parameters are directly
related to hepatocellular damage. ALP is mostly present in the
bones, liver, kidneys, and digestive system. Increased serum
ALP level can suggest hepatic or bone disorders. In this study,
the decrease levels of ALP (within normal limits) in dose
dependent manner in comparison with control is due to
hepatoprotective effect of the test drug. Nontheless, results
demonstrated that there were no significant differences in liver
enzymes and bilirubin except in SGPT levels of group 50 mg/
kg for which the P-value was found to be .030 whereas in all
parameters of LFTs the P-value was obtained as >.05 which
exhibited no significant difference in the treated and control
groups, revealed that liver function has been maintained in rats
experienced Irochel for 28 days.

Table 12 showed mean ± SD of lipid profile. The serum T.
Chol exhibited that there was a significant decrease in all the
treated groups in comparison with control in a dose-dependent
manner as the P-value was obtained as .001 and .007 for the

300 mg/kg and 2000 mg/kg, respectively. However, at dose
50 mg/kg the P-value was found to be >.05. Similarly, the P-
value for serum TGs obtained as .010 and .002 for the doses of
300 mg/kg and 2000 mg/kg, respectively, in comparison with
control which exhibited significant differences, while the P-
valuewas found to be >.05 in at the dose of 50 mg/kg. There is
no significant change in serum HDL and LDL levels as the P-
value were found to be >.05 in all treated and control groups.
T. Chol is a lipoprotein (a waxy substance) produced by the
liver and the decrease in T. Chol levels in dose dependent
manner is due to the hypocholesterolemic effects of the test
drug. Similar effects were observed in HDL levels as well.
TGs are a most common type of lipid in the circulating blood,
and store excess energy from the diet a person eats. Therefore,
increase in TGs levels in circulating blood is due to the nu-
tritional value and oily nature of the test drug. The results
shows that Irochel has significant effects on lipid profile.

Table 13 shows the mean ± SD of FBS level, S. Urea, S.
Uric Acid, and S. creatinine of all treated and control groups.
The results exhibited that the test drug did cause significant
differences in some parameters of renal functions. The P-value
of S. Uric Acid was found to be .003 for the group receiving
dose 50 mg/kg and .006 for the dose 2000 mg/kg which are
<.05 thus considered as a significant difference whereas at
dose 300 mg/kg the P-value was obtained as .067 showed no
significant difference. Similarly, the P-value was found to be
.046 for the levels of S. Urea at dose 2000 mg/kg, which
showed a significant difference, while at dose 50 mg/g and
300 mg/kg the P-value was found to be insignificant in all
treated groups. S. creatinine and FBS level the P-value was
evaluated as >.05 demonstrating no significant difference

Table 11. Liver Function Test of Different Doses of Test and Control Groups.

Liver function tests

Test Groups

ControlGroup-I (2000 mg/kg.bw) Group-II (300 mg/kg.bw) Group-III (50 mg/kg.bw)

Total bilirubin (mg/dl) .65 ± .258 .78 ± .116 .70 ± .089 .83 ± .081
D. Bilirubin (mg/dl) .03 ± .016 .03 ± .011 .03 ± .013 .02 ± .005
SGPT (U/L) 24.50 ± 5.683 27.16 ± 7.082 23.66 ± 7.201 22.16 ± 6.177
ALP (U/L) 75.83 ± 24.677 88.50± 16.330 93.83 ± 28.868 117.50 ± 37.436

Mean and SD (n = 6 of each group). Liver Function Test: TB (mg/dl): h 1, DB (mg/dl): h .30, SGPT (U/L): In male up to 41, in females up to 33, ALP: male 40-130,
females 35-105.

Table 12. Lipid Profile of Different Doses of Test and Control Groups.

Lipid profile

Test Groups

ControlGroup-I (2000 mg/kg.bw) Group-II (300 mg/kg.bw) Group-III (50 mg/kg.bw)

T. Cholesterol (mg/dl) 70.16 ± 28.237* 93.50± 13.307* 115.16 ± 36.972 144.83 ± 19.742
Triglyceride (mg/dl) 106.16 ± 18.367* 74.33 ± 14.066* 88.00 ± 19.565 106.83± 17.531
HDL (mg/dl) 27.00 ± 7.375 36.50 ± 11.113 34.50 ± 5.683 32.16 ± 2.562
LDL (mg/dl) 56.16 ± 11.771 49.16 ± 16.509 58.33 ± 7.527 58.83 ± 7.250

Mean and SD (n = 6 of each group). Lipid Profile: T. Chol (mg/dl): h 200, TGs (mg/dl):h 150, HDL (mg/dl): 45-65, LDL (mg/dl): h 130.
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compared to the control. All the parameters were found in
normal limits after the administration of the test drug for 28
days which exhibits that Irochel has nephroprotective effects.

In the evaluation of FBS level, the mean ± SD exhibited as
88.80 ± 7.259, 87.20 ± 15.610, and 82.80 ± 8.642 at the doses
of 50, 300, and 2000 mg/kg, respectively, which delineated a
slight decrease in all treated groups in dose-dependent manner
when compared to the control. However, the P-value for all
groups was found to be .391, .583, and .168, respectively,
which is considered insignificant. This slight decreasing effect
on the blood glucose level may be appeared due to the
presence of MC which has a significant effect in lowering the
blood glucose level. Shuo Jia et al, (2017) delineated that
numerous pharmacological researches revealed that cucurbi-
tanes from MC are responsible for hypoglycaemic and anti-
diabetic activity. Moreover, Cucurbitane-type bioactive
principles have been isolated from the methanol extract of MC
which could lower blood glucose in diabetic animals.80

Therefore, Irochel could provide good support for prevent-
ing or managing diabetes mellitus in patients with thalassemia.

Histopathology. The results of histopathological examination
of vital organs (heart, liver, and kidney) was exhibited no
pathological findings in morphology under the light micro-
scope. See Figure 3.

Pharmaceutical Analysis of Irochel

Irochel was subjected for the evaluation of characteristic
parameters according to WHO guidelines such as physical
parameters (form, size, shape, color, and texture), uniformity
of weight, disintegration time, hardness, and friability. These
standard parameters were also found to be acceptable as per
the British and US Pharmacopoeias specifications.

The quality control pharmaceutical analysis of the poly-
herbal formulation comprising physical characteristics of

Table 13. Serum Urea, Uric Acid, Creatinine, and Blood Glucose Levels of Different Doses of Treated and Control Groups.

Renal profile and FBS

Test Groups

ControlGroup-I (2000 mg/kg.bw) Group-II (300 mg/kg.bw) Group-III (50 mg/kg.bw)

S. Urea 26.50 ± 4.593* 33.16 ± 7.626 34.83 ± 6.493* 35.83 ± 7.139
S. Uric acid 4.50 ± 1.048* 4.66 ± 1.632 4.00 ± .894* 6.33 ± .816
S. Creatinine .83 ± .163 .90 ± .200 .71 ± .194 .81 ± .248
FBS 82.80 ± 8.642 87.20 ± 15.610 88.80 ± 7.259 92.60 ± 6.693

Mean and SD (n = 6 of each group). Uric Acid, S. Urea (mg/dl): 10-50, S. Uric Acid (IU/l): male 3.4-7.0, female 2.4-5.7, S. Creatinine (mg/dl): male .6-1.5, female.
5-1.5, FBS (mg/dl): 70-110.

Figure 3. Histological slides of heart, liver and kidneys of test and control groups.
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tablets which showed that Irochel is a round, shiny black
colored and bitter taste tablet having a characteristic odor. The
tablet average weight is 500.83 ± 2.245 mg with a diameter of
4.830 ± .320 mm, thickness 11.17 ± .123 mm, hardness 4.70 ±
.923 kg, friability .929%, and disintegration time was 32
minutes. See Table 4

Discussion

Herbal medicines are considered safe because they are natural.
Besides this increasing global popularity, a lack of evidence on
the pharmacologically important actions of the polyherbal
formulations, has created an apprehension over the quality,
efficacy, and safety of the plant products. Therefore, it is
necessary to evaluate the presence of phytochemicals, sig-
nificant pharmacological activities, and toxicity of these
formulations to avoid adverse or lethal effects. This study was
focused on the organoleptic and phytochemical analysis of
each plant and plant extract as well as antioxidant, antimi-
crobial, cytotoxicity, and ACT and SAT investigation of a
polyherbal formulation based on plants extracts.

Ascorbic acid (vitamin C) was discovered as the first an-
tioxidant molecule. In plants, such acid is involved in the
regeneration of tocopherol (vitamin E) and carotenoids. The
latter can also act as an antioxidant and liposoluble redox
system, protecting against lipid peroxidation. Many types of
research studies showed that β-carotene could be regenerate
vitamin E from the tocopherol radical; consequently, the re-
sulting carotenoid radical cation would repair by ascorbic acid.
The studies establish that polyphenols and carotenoids are the
2 main kinds of antioxidant phytochemicals, and they con-
tribute the most to the antioxidant properties of foods/plants.81

Hence, the medicinal herbs of this polyherbal formulation
comprises both food and medicinal plant. Therefore, ex-
hibiting significant antioxidant activity.

The medicinal herbs of the test drug are rich in vitamin C,
vitamin E, polyphenols, and carotenoids. That is why it could
be a strong antioxidant and play a significant role against ROS
due to IOL.

The Irochel exhibited significant antioxidant activity as
IC50 was found 106.6 ± 4.28 which help in decreasing the
production of ROS in TDT. In subjects with TDT, ROS
formed due to free and excess iron in the body cause tissue
damage ultimately results in injurious effects on organs
manifested by malfunctioning of those organs, consequently
leads to death. This is the main cause of mortality in subjects
with TDT. Due to the significant antioxidant potential, it
removes free radicals from the body and preventing deposition
of ROS in the tissues, thus ultimately protect organs from
damaging effects of ROS and enhance their functional ca-
pability. Moreover, ROS causes damage to RBCs membrane
components which increases the rigidity and fragility of the
membrane of RBCs that leads to hemolysis of RBCs and the
release of Hb into the plasma. Therefore, the antioxidant
potential of Irochel not only protects body tissues and organs

from injurious effects of ROS but also prevent hemolysis of
RBCs by strengthening membrane stability.

Epidemiological studies have shown that flavonoids are
linked to reduced incidence or mortality from CVD globally.
The excessive production of oxidants is 1 of the prime etiology
of CVD. Oxidative damage can cause endothelial cell injuries
and deleterious vasodilator effects. Studies have proven that
polyphenols could modify molecular events and improve
endothelial function. Therefore, it has a significant role in the
prevention of CVD. Moreover, polyphenols also protect the
cardiovascular system by reducing blood pressure and in-
flammatory conditions besides oxidative damages.82

The herbs used in this polyherbal formulation showed
significant phytochemicals and nutraceutical importance;
therefore, acquired strong antioxidant, and free radical scav-
enging activity. Thus, Irochel is a natural antioxidant based on
plants that could be used to reduce oxidative damage, comprises
not only foods but also contain medicinal herbs. It may play an
important role in delaying the oxidation process initiated by free
radicals and other oxidizing reactions and subsequently inhibit
polymerization chain reactions. This might protect against
diseases. Due to its significant antioxidant activity through
reduction of the oxidation of unsaturated fatty acids, it is also
beneficial in preventing and treatment of diabetes mellitus in
these subjects as it is 1 of the consequences of ROS due to IOL.
Thus, it could be very much helpful in preventing co-
morbidities caused by oxidative damages.

The BSLA characterize a fast, cost-effective, and easy to
conduct bioassay for testing natural medicine extracts’ cy-
totoxicity and anti-tumor properties. This is the most sug-
gestive test for quality control of herbal products as well. LC50

of a given plant extract in BSLA depends on the potential of
bioactive constituents in it.83

The results of cytotoxicity by BSLA proven that the test
drug has significant cytotoxicity showing LC50 124.327 μg per
ml in dose-dependent manner. This indicated that herbs in this
product have rich bioactive compounds that can play a sig-
nificant role in maintaining and preservation of health. This
can be evaluated for anticancer activity in the future. As far as
thalassemia is concerned a study indicated that the incidence
of cancer was 3.96 and 2.60 per thousand subjects—years of
thalassemia. There was about a 52% higher incidence of
cancer in TDT subjects, which was found in children below
the age of 10 years.84 A research study has proven that
bioactive compounds such as flavonoids, steroids, triterpene,
saponin, and glycosides have significant cytotoxic activity,
particularly flavonoids and triterpenoids can be the main
compound that possesses anti-cancer activity.85 Based on the
research studies on individual herbs of Irochel, it can be
considered as a cancer-protective drug for thalassemia sub-
jects. These results open a door to analyze the anti-cancer
activity of the test drug deeply in the future.

In toxicity evaluation of plant extracts by BSLA LC50

values lower than 1000 μg/mL are considered toxic. The
degree of lethality was found to be directly proportional to the
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dose concentration of the drug, ranging from the lowest
concentration to the highest concentration. The results of this
study manifested that this extract-based polyherbal formula-
tion showed significant cytotoxicity in response to greater
concentration.

Polyherbal formulations are used in traditional medicines
with a vast variety of dosage forms and have great importance
in Unani medicine for the management of numerous diseases.
In this study, the ACT and SAT of a polyherbal formulation
were analyzed in Wistar rats. The ACT study was carried out
for 14 days at the highest dose of 5000 mg/kg in which no
morbidity and mortality was observed. This proves that the
Irochel is safe for acute management up to the dose of
5000 mg per kg. Thus, this polyherbal formulation, with LD50

> 5000 mg/kg is considered to be safe for acute use in TDT
patients for the management of IOL.

In SAT, the Irochel was administered at the doses of 50,
300, and 2000 mg/kg/day, the results exhibited no abnormal
behavior or any other sign of toxicity during the course of the
study. There was a gradual increase in body weight of the
treated groups in the highest doses relative to that of control
(Figure 2(a)and(b)). These results proposed that this poly-
herbal formulation did have a positive effect on the body-
weight of the rats due to its significant nutritional value.

However, no significant changes in the absolute weight of
the vital organs (heart, liver, and kidneys) of the rats indicate
no gross toxic effects of the test drug on these organs. Demma
et al (2007) described that “relative organ weight is more
indicative of toxicity than absolute organ weight.”86 More-
over, the results also exhibited that there were no significant
variations in the ROW (Table 9), no gross and microscopic
toxicity (Figure 3) of these organs in both groups was found.
The gross and microscopic findings also suggested that there
was no injurious effect of the test drug on these organs.

The results exhibited significant changes in some param-
eters of CBC, that is, RBCs, WBCs, Platelets, and Hb%. The
biochemical parameters of LFT, LP, and renal markers in
different concentrations of doses 50, 300, and 2000 mg/kg
exhibited no abnormal findings.

The results of CBC showed different effects of Irochel on
WBCs and platelets count significantly increased in a dose-
dependentmanner in comparisonwith control. IncreasedWBC is
referred to as leukocytosis while increased platelet count is called
as thrombocytosis. The increase in mean ± SD levels of RBCs
and Hb % in comparison with control indicates that the product
either contains erythropoietin hormone or a substance alike that
stimulated the production of RBCs or Hb %, or it decreased the
RBCs fragility. These findings were also supported by studies
conducted individually on herbs that constitute this polyherbal
formulation, that is, FC,87 EO,88 and WG 89in which there is a
significant rise in Hb%, RBCs, WBCs, and platelets count.

However, blood glucose level showed a dose-dependent
decrease in comparison with control. This hypoglycemic action
of the test drug is also very beneficial for thalassemia patients.
As the global prevalence of diabetes mellitus in patients with

thalassemia major was estimated at 9%, out of which the in-
cidence of diabetes in patients with beta-thalassemia major
(β-Tm) was reported 6–27% in some countries such as United
Arab Emirates (10.5%), Oman (27%), Taiwan (26.8%), South
America (14%), and Italy (6.5%).90 Besides, insulin deficiency,
chronic liver disease, viral infection, and/or genetic factors may
also be contributory factors in the development of diabetes
mellitus in patients with β-Tm.91

These outcomes delineated that Irochel could be safely
employed for the treatment of IOL in β-Tm patients at different
doses as per OECD guidelines.74,75 The presence of EO as an
ingredient in this formulation has proved to as vital organ
protective also having strong chelating ability due to the sig-
nificant amount of vitamin C in it.26 The formulation also
contains CP which has great nutritional value along with me-
dicinal properties.92 Likewise, WG, known as green blood also
has remarkable nutritional importance and it contains chloro-
phyll which is considered to be helpful in the generation of Hb
%.93 The MC is also used as food although having great me-
dicinal properties.94 The FC is a famous herb for the man-
agement of chronic diseases and recent studies on β-Tm patients
revealed significant results for ICTas well as maintenance of Hb
level.95 However, TT is used traditionally as a diuretic and
analgesic. It also has a good nutritional composition.96

These results of Irochel are supported by toxicological
studies carried out on medicinal herbs of Irochel ie The toxi-
cological studies on FC conducted by I Nazir, et al, (2017)97

and L Badshah, F Hussain (2011),16 on EO by Middha S. K.
et al, (2015),98 and Phetkate P. et al, (2020),99 onCP by RCB.
Cruz. et al, (2006),99 and Malgwi et al, (2014),99 on WG by
Khan N, et al, (2015)99 and Abed K.A.K., et al, (2017),99 on
MC by Abalaka, M. E., et al, (2009),100 and Husna, R. N.,
et al, (2013),101 and on TT by Zhu W. et al, (2017),102 and
Ruxandra . et al, (2020).103

In the histopathological analysis, there were no changes
found in the morphology of heart, liver, and kidney at a dose of
50 mg/kg/day, 300 mg/kg/day, and 2000 mg/kg/day.

The quality control pharmaceutical analysis of the test drug
comprising physical characteristics of tablets which showed
that Irochel is a round, shiny black colored and bitter taste
tablet having a characteristic odor. The result exhibited that the
size of the granules was uniformed, the flow of granules from
the hopper was uninterrupted, lubricant was mixed well and
particles were evenly distributed, and dies, punches, as well as
the speed of the machine, was normal during manufacturing.
The disintegration time indicates that Irochel will be dis-
integrated in the alkaline flora of the intestine. WHO guide-
lines (2019) and the drug regulatory authority of Pakistan have
mentioned standard measures for polyherbal formulations are
same as for conventional medicine.104

Conclusion

Thus, Irochel is a natural antioxidant based on plants that
could be used to reduce oxidative damage, comprises not only
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foods but also contain medicinal herbs. It may play an im-
portant role in delaying the oxidation process initiated by free
radicals and other oxidizing reactions and subsequently inhibit
polymerization chain reactions. Moreover, due to its signifi-
cant antioxidant activity through reduction of the oxidation of
unsaturated fatty acids, it is also beneficial in preventing and
treatment of diabetes mellitus in these subjects as it is 1 of the
consequences of ROS due to IOL. Thus, it could be very much
helpful in preventing co-morbidities caused by oxidative
damages and early death.

The findings of theACTstudy revealed that the test drug is safe
with a single oral dose of 5000 mg/kg/day. The 28 days of SAT
study, also shown no toxic effects at all doses according to OECD
guidelines. Thus, the Irochel is considered to be safe as it did not
cause either any toxicity or lethality. Hence, it is concluded that
this polyherbal formulation can be prescribed for therapeutic use
in humans for long-term management of IOL in β-Tm patients.

This study is an acknowledgment with the traditional
knowledge about these novel herbs and the results of earlier
experimental investigations. The plant sources of food and
drugs heavenly rich bioactive compounds that possessed
astounding biological and phyto–pharmacological activities
that play a crucial role not only in the cure of various diseases
but also in maintaining health.
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33. Bálint G, Apáthy Á, Gaál M, et al. Effect of Avemar® - A
fermented wheat germ extract - On rheumatoid arthritis pre-
liminary data. Clin Exp Rheumatol. 2006;24(3):325-328.

34. Mukhopadhyay S, Mukhopadhyay A, Gupta PR, Kar M, Ghosh
A. The role of iron chelation activity of wheat grass juice in blood
transfusion requirement of intermediate thalassaemia. Blood.
2007;110(11):3829. doi:10.1182/blood.v110.11.3829.3829.

35. Bonfili L, Amici M, Cecarini V, et al. Wheat sprout extract-
induced apoptosis in human cancer cells by proteasomes
modulation. Biochimie. 2009;91(9):1131-1144. doi:10.1016/j.
biochi.2009.06.001.

36. Rajoria A, Mehta A, Mehta P, Ahirwal L, Shukla S, Bajpai VK.
Evaluation of antiproliferative and hepatoprotective effects of
wheat grass (Triticum aestivum). Acta Biol Hung. 2017;68(2):
150-161. doi:10.1556/018.68.2017.2.3.

37. Sharma S, Shrivastav VK, Shrivastav A, Shrivastav BR.
Therapeutic potential of wheatgrass (Triticum aestivum L.) for
the treat-ment of chronic diseases. South Asian Journal of
Experimental Biology. 2014;3(6):308-313313. doi:10.38150/
sajeb.3(6).p308-313.

38. Nenonen MT, Helve TA, Rauma AL, Hanninen OO. Uncooked,
lactobacilli-rich, vegan food and rheumatoid arthritis. Rheu-
matology. 1998;37(3):274-281. doi:10.1093/rheumatology/37.
3.274.

39. Fahey JW, Stephenson KK, Dinkova-Kostova AT, Egner PA,
Kensler TW, Talalay P. Chlorophyll, chlorophyllin and related
tetrapyrroles are significant inducers of mammalian phase 2
cytoprotective genes. Carcinogenesis. 2005;26(7):1247-1255.
doi:10.1093/carcin/bgi068.

40. Durairaj V, Hoda M, Shakya G, Babu SPP, Rajagopalan R.
Phytochemical screening and analysis of antioxidant properties
of aqueous extract of wheatgrass. Asian Pacific Journal of
Tropical Medicine. 2014;7(S1):S398-S404. doi:10.1016/S1995-
7645(14)60265-0.

41. Akomolafe S, Oboh G, Oyeleye S, Molehin O, Ogunsuyi O.
Phenolic composition and inhibitory ability of methanolic ex-
tract from pumpkin (cucurbita pepo l) seeds on fe-induced
thiobarbituric acid reactive species in albino rat’s testicular
tissue in-vitro. J Appl Pharmaceut Sci. 2016;6(9):115-120. doi:
10.7324/JAPS.2016.60917.

42. Kim MY, Kim EJ, Kim Y-N, Choi C, Lee B-H. Comparison of
the chemical compositions and nutritive values of various
pumpkin (Cucurbitaceae) species and parts. Nutrition Research
and Practice. 2012;6(1):21-27. doi:10.4162/nrp.2012.6.1.21.

Ghayas et al. 15

https://doi.org/10.1155/2018/7967135
https://doi.org/10.5897/AJB10.1154
https://doi.org/10.22037/ijpr.2011.1034
http://www.phytojournal.com
https://doi.org/10.3109/09637486.2011.560565
https://doi.org/10.1016/j.phymed.2013.01.002
https://doi.org/10.1016/S0378-8741(02)00041-7
https://doi.org/10.1016/S0944-7113(00)80091-4
https://doi.org/10.1515/1553-3840.1583
https://doi.org/10.3329/icpj.v5i2.26441
https://doi.org/10.3329/icpj.v5i2.26441
https://doi.org/10.1080/01635587809513598
https://doi.org/10.9790/3008-1203072428
https://doi.org/10.1080/01635580701308083
https://doi.org/10.4103/0973-1296.197660
https://doi.org/10.4103/0973-1296.197660
https://doi.org/10.1182/blood.v110.11.3829.3829
https://doi.org/10.1016/j.biochi.2009.06.001
https://doi.org/10.1016/j.biochi.2009.06.001
https://doi.org/10.1556/018.68.2017.2.3
https://doi.org/10.38150/sajeb.3(6).p308-313
https://doi.org/10.38150/sajeb.3(6).p308-313
https://doi.org/10.1093/rheumatology/37.3.274
https://doi.org/10.1093/rheumatology/37.3.274
https://doi.org/10.1093/carcin/bgi068
https://doi.org/10.1016/S1995-7645(14)60265-0
https://doi.org/10.1016/S1995-7645(14)60265-0
https://doi.org/10.7324/JAPS.2016.60917
https://doi.org/10.4162/nrp.2012.6.1.21


43. Andjelkovic M, Van Camp J, Trawka A, Verhé R. Phenolic
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