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ABSTRACT

Background: -

Sphaeranthus Indicus Linn or East Indian Globe Thistle is a multi-branched aromatic herb consisting of
various medicinal properties, and is used in the treatment of skin conditions, as an antimicrobial,
immunomodulator, immunostimulant and in wound healing traditionally.[9] All the parts of the Sphaeranthus
Indicus have been utilized for the treatment of various disease conditions out of which the marketed herbal
formulations of Sphaeranthus Indicus were investigated for its toxicity profile which showed dose dependent
toxicity. Toxicity profile of this marketed formulation was not investigated in previous studies

Aim: -

Explore the acute and subacute toxicity profile of the following two marketed herbal formulation of
Sphaeranthus indicus linn for the safe use of traditional medicine and explore its potential for further
effectiveness.

Method: -

In Acute toxicity study of both herbal formulations, Total no. of animals used were 24 male Swiss albino
mice, weighing 25-30g, randomly assigned to experimental groups of Smg/kg,50mg/kg, 300mg/kg and
1000mg/kg with 3 mice each and receiving single dose of the extract at Smg/kg b.w,50mg/kg,300mg/kg and
1000mg/kg b.w respectively. Animals were monitored for 14 days for signs of toxicity, behavioral changes,
mortality etc.

In Sub-acute toxicity study, Total no of animals used were 70 Swiss albino mice weighing 25-30 g consisting
of male and female Swiss albino mice randomly assigned to experimental groups of 50mg/kg,
1000mg/kg ,2000mg/kg with control group been given distilled water. The extract of herbal formulation of
Sphaeranthus indicus was given at the doses of 50mg/kg,1000mg/kg,2000mg/kg per body weight of the mice
for 28 consecutive days. The studies were conducted in compliance with OECD guidelines 423 and 407.
Results: -

Acute toxicity study showed no mortality up to the dose of 1000mg/kg, but mortality rates increase with
higher doses. In subacute toxicity study, there was no mortality, up to the dose of 2000mg/kg with increase
in deaths at higher doses. The hematological and biochemical analysis of the blood parameters don't show
much significant differences. The histopathological analysis of liver shows marked lesions at higher doses.

Conclusion: -

It is concluded that the oral administration of doses of herbal formulation of Sphaeranthus indicus in acute
study don't cause any mortality or other changes up to the level of 1000mg/kg. At higher doses there are
possibilities of finding gross changes. In subacute study, no significant changes in the hematological,
biochemical, and histopathological parameters were observed. There is mild grade of lesion with repeated and
daily dosing of the drug at higher dose above 2000mg/kg indicating that at higher doses with repeated dosing
there is mild level development of toxicity signs.

Keywords: -Sphaeranthus indicus Linn, Hematology, Biochemical, Histopathology, toxicity.
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INTRODUCTION

Medicinal plants are an important part of our daily lives and are frequently used as therapeutic agents for
various diseases and conditions. In many developing countries ,80% population use some or other forms of
natural sources. In India, Ayurvedic system of medication contains various such use of medicinal plants. [9]
The whole part of the Sphaeranthus indicus plant are used for the treatment of variety of the disease conditions.
Sphaeranthus indicus Linn. is known by a variety of names such as Mundi in Hindi, Gorakh Mundi in Gujarati,
Sravani in Sanskrit and East Indian Globe Thistle in English. These herbs and its species are native to tropical
Asia, Africa and Australia. The plant Sphaeranthus indicus Linn belongs to the family Asteraceae and is
abundantly grown in the plains all over India, uphill to an altitude of 1500 m in the hills, especially as a weed
in the rice fields. [7]

The whole parts of the plant are widely used in traditional medicine for the treatment of various disorders. It
is an important indigenous medicinal plant used for the treatment of styptic gastric disorders, skin diseases,
Anti syphilitic, anthelmintic, glandular swelling, nervine tonic, analgesic, antifungal and laxative properties.
[8] The juice of the plant is styptic, and diuretic and it is said to be useful against liver and gastric disorders.
It is reported that flowers are highly alterative, depurative, cooling tonic and blood purifiers in skin diseases.
Dried and powdered leaves of plant are useful in the treatment of chronic skin diseases, urethral discharges
and jaundice. [8] Extract of S.Indicus has been reported for mast cell stabilizing activity and exhibited
tremendous antibacterial action against gram positive as well as gram negative bacteria. [9] The
phytochemical analysis of the plant showed that it contains eudesmanolide type of sesquiterpene possessing
immunoprotective and anti-inflammatory actions. It also reported to possess anxiolytic activity, neuroleptic
activity, antioxidant activity, wound healing activity, analgesic and antipyretic activity, thus based on these
characteristics, it is believed that S.indicus can be used as a safe nutraceutical for the treatment of various
disorders. [6] Although numerous pharmacological studies have been carried out with this herb, there is no
experimental evidence on its toxicity. Hence in the present study, single oral dose toxicity and 28-day subacute
oral dose toxicity studies were conducted in the mice. In this study, acute and 28-day subacute oral dose
toxicity and LD50 values were performed in experimental mice.[11]
MATERIALS AND METHODS
Plant materials: -
The herbal formulation containing pure extract of Sphaeranthus indicus Linn (Gorakh Mundi) in aqueous base
is procured from Dindayal Ayurved Bhawan (Haryana)-Herbal formulation I and Shree Baidyanath
Ayurved Bhawan (Uttar Pradesh)-Herbal formulation I1
Animals and housing: -
Healthy Swiss albino mice of both sexes (6-8 weeks old/20-25g) were used for the study. Animals were
maintained in standard household conditions of temperature, light and humidity. All animals were stored in
standard cage and maintained at (23+2)°C under 12h dark/light cycle. Healthy young adult animals are
randomly assigned to the control and treatment groups. Cages are arranged in such a way that possible effects
due to cage replacement are minimized. The animals were uniquely identified and kept in their cages for at
least 14-15 days prior to the start of the treatment study to allow for acclimatization to the laboratory
conditions. They were fed with standard rodent pellet diet food and water freely available. Animals are fasted
prior to oral administration of the herbal formulation. Studies were conducted as per CCSEA and OECD
guidelines 423,407 for acute and subacute toxicity study. The Institutional Animal Ethics Committe of Viva
Institute of Pharmacy, Virar, India (IAEC/VIP/2024/FEB/P/03), approved the study.
Preparation of extract doses: -
The herbal formulation doses were prepared accordingly by calculating the total quantity of the Sphaeranthus
Indicus linn present in each herbal formulation and actual body weight of the mice with doses given as Smg/kg
b.w of the mice,50mg/kg,300mgkg, 1000mgkg for acute toxicity study and 50mg/kg
b.w ,1000mg/kg,2000mg/kg b.w of the mice in subacute toxicity study respectively.. The herbal formulation
extracts were stored under cold conditions.
Acute Toxicity Studies: -
Acute toxicity test was performed as per guidelines of the Organization for Economic Co-operation and
Development (OECD) 423(Test No.423: Acute Oral toxicity —Acute Toxic Class Method,2002). Total 24
mice were divided into 4 groups of each herbal formulation with total groups counting to 8 and each group
containing 3 male mice each. Groups 1,2,3,4 of Herbal formulation I and Groups 5,6,7,8 of Herbal formulation
IT received 5Smg/kg,50mg/kg,300mg/kg and 1000mg/kg b.w of the mice and 50mg/kg,1000mg/kg and
2000mg/kg b.w of the mice respectively as single dose. The animals were monitored for mortality and other
visual changes during the first 30 min, then at regular intervals over the next 24 hrs., with close monitoring
during the first four hours. Animals were watched once a day for 14 days. Animals were provided food and
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water, and their daily intake was recorded. Body weight, food intake and water consumption were all recorded
and compared weekly to see if there were any changes. Deaths and other physical changes were recorded. At
the end of experiment, blood samples were collected for subsequent hematological and biochemical analysis.
The animals were sacrificed with anesthesia (Di-ethyl ether) and organs (lungs,spleen,heart,liver, brain,
kidney) were dissected and collected in 10% formalin for further histopathological studies.

Subacute Toxicity Studies: -

Sub-acute toxicity study of the herbal formulation of Sphaeranthus indicus Linn was performed on mice as
per OECD guideline 407 (OECD 2008). A total of 70 animals were divided into 12 groups for both herbal
formulation of Sphaeranthus indicus Linn, each with 5 male and 5 female animals. For 28 days, Control group
received vehicle, whereas Groups 1,2,3,4 received extract dose of 50mg/kg, Groups 5,6,7,8 received extract
dose of 1000mg/kg, Groups 9,10,11,12 received extract does of 2000mg/kg of b.w ,respectively. Body weight,
food and water intake, and the development of any side effects were all observed during the study. Weekly
weight, food and water intake was compared. Blood samples were taken at the end of the study for
hematological and biochemical analysis. After blood collection, animals were sacrificed using di-ethyl ether,
and the target organs (liver, brain, kidney,lungs,spleen and heart) were dissected and collected in 10%
formalin for histopathological studies.

Histopathological analysis

Organs that had been kept in formalin were imbedded in paraffin. A microtome cutter was used to slice
embedded tissues with a thickness of 5 um. The samples were stained with hematoxylin and eosin, and tissues
section were examined under an inverted microscope at 400x to observe histological changes in the organs.
Histopathological analysis was performed by Unique Biodiagnostic enterprises, Veterinary pathology
laboratory.

Hematological and biochemical analysis

K2EDTA tubes were used to collect the blood for hematological analysis. Hb(g/dL), PCV (%), RBC
count(mill/mm3), MCV(fL),MCH(pg),RDW (%), TLC (thou/mm3), segmented neutrophils (%),lymphocytes,
monocytes, eosinophils, basophils, neutrophils (thou/mm3),lymphocytes(thou/mm3),
monocytes(thou/mm3),eosinophils(thou/mm3),basophils(thou/mm3), platelets (thou/mm3) and mean platelet
volume(fL) were estimated in hematological analysis by Unique Biodiagnostics enterprises, Veterinary
Pathology Laboratory. Biochemical analysis was performed in blood samples in which albumin, urea,
creatinine, aspartate transaminase (AST), alanine transaminase (ALT) and alkaline phosphatase (ALP) were
analyzed by a Veterinary pathology laboratory.

Statistical analysis

Statistical tool one way ANOVA followed by Tukey’s multiple comparisons test was performed. The values
were significantly different when p<0.05. Results were expressed as Mean + SEM (Standard error of the
mean). Data analyses were performed by the Software GraphPad Prism 10.3.1

Results

Acute toxicity study

The body weight gain of treatment groups was comparable. During the 14-day study, there was no mortality,
and no behavioral abnormalities were seen at dosages of 5,50,300,1000 mg/kg b.w. The body weight gain of
the treatment groups was similar, but no statically significant difference was seen. Food and water intake were
slightly lower in the treated groups than in the control groups, but no significant differences were identified
in the individual groups. During the 14-day period following the treatment no deaths were recorded. The acute
toxicity test indicated that a single dose of the herbal formulation (2000mg/kg) administrated orally did not
produce morbidity or mortality in treated animals over a 14-day period.

Body weight gain, food and water consumption of mice treated orally with herbal formulation

During the entire study, there was no death recorded. There were no behavioral changes seen in either the
treated or control groups. As shown in Table 1, the body weight of all groups of animals increased in the first
and second weeks, but no significant changes observed. Food and water consumption did not alter

considerably
Table 1
Body weight gain of mice treated orally with herbal formulation in acute toxicity study.
Herbal Parameters Smg/kg 50mg/kg 300mg/kg 1000mg/kg
Formulation
Groups Group I Group III Group V Group VII
Herbal Initial weight(g) 16.2 £1.62 23.4 +£0.91 35.34+2.54 26.2 £2.15
Formulation One week(g) 26.3 £0.86 28.9 +£0.72 39.6 £2.71 28.3 £1.47
I Two weeks(g) 27.3£0.89 28.2+£0.79 38.6 £2.69 28.1£1.45
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Groups Group II Group IV Group VI Group VIII
Herbal Initial weight(g) 24.8 +£0.49 23.8 +£1.55 21.3 £1.82 23.4+0.91
Formulation One week(g) 28.6 £0.77 22.2+£1.53 29.1 £1.85 28.9+0.72
I Two weeks(g) 28.1 £0.73 22.0 £1.50 28.9 £1.80 28.8 £0.71

Values are expressed as mean + SEM. Statistical tool one way ANOVA followed by Tukey’s multiple
comparisons test was performed. There was no significant change in body weight, food intake, and water
intake in the treatment groups (p < 0.05).

Hematological parameters

All hematological parameters were estimated and found to be within normal limits, with no significant
differences. Statistical analysis was performed by one way analysis of variance (ANOVA) followed by Tukey
multiple comparison tests. P values < 0.05 were considered as significant.

Table 2
Haematological and Biochemical analysis of experimental mice treated orally with herbal formulation for 14
days
Observation:
Group Hb |RBC (WB C|PLT |PCV |MCV |[MCH [ MCH |N E L M
gm |[x 10°[X10° |[X10° [ % fl pg C % % % | %
/cmm | /cmm | cmm gm/dl
(Gsﬁ?ci)_ 110420 | 55540 | 7.4340. | 515.67 | 26,37+ | 1777 | 15,13+ | 33.90+ | 64.67 | 1.00+ | 27+ | 033+
416 | .34 39 +64.19 | 0.58 ’ 0.46 1.40 +4.84 | 0.58 |2.61 |0.27
Group — I1| 9.77+ | 6.87£0 | 6.60+0. | 533.00 | 27.30+ | 47.23+ | 15.67+ | 35.60+ | 57.33 | 1.00£ | 44+ | 0.33%
(3Mice) 1.13 .94 40 +50.11 | 0.58 0.58 0.72 2.03 +3.96 | 0.58 | 1.46 | 0.27
Group —|10.37 | 6.81£1 | 7.2840. | 473.00 | 33.17+ | 46.27+ | 14.53+ | 32.33+ | 53.33 | 1.00£ | 18+ | 0.33+
III (3Mice) | £1.07 | .17 46 +36.35 | 0.87 1.89 0.61 1.19 +2.89 10.58 |0.57 |0.27
7
Group—1IV | 10.73 | 7.37+0 | 8.00+0. | 511.33 | 32.67+ | 47.27+ | 15.33+ | 33.87+ | 60.67 | 1.00+ | 33.3 | 0.33+
(3Mice) +1.10 | .54 84 +11.82 | 0.67 0.49 0.32 1.54 +2.03 | 0.58 | 3+2. |0.27
34
Group — V| 10.00 | 6.56+0 | 11.20+ | 378.33 | 38.30+ | 42.57+ | 16.67+ | 35.17+ | 54.33 | 0.33£ | 44+ | 0+0
(3Mice) +1.63 | .62 0.47 +27.47 1047 1.49 0.75 1.75 +5.80 | 0.33 | 1.25
Group—VI | 11.63 | 6.17+1 | 10.63+ | 560.33 | 38.43+ | 46.87+ | 15.60+ | 32.60+ | 56.33 | 1.00+ | 32.3 | 0.33+
(3Mice) +1.49 | .23 1.99 +33.11 | 0.70 0.30 0.78 2.14 +4.10 | 0.58 | 3+£1. | 0.27
77
Group —|10.23 | 6.01£0 | 8.97+0. | 562.67 | 33.37+ | 47.90£ | 15.33+ [ 32.37+£ | 59.00 | 0.67+ | 23+ | 0.33%
vil +1.20 | .80 97 +34.35 1 0.78 0.84 0.67 1.05 £5.79 10.67 |2.08 |0.27
(3Mice)
Group —|8.67+ | 6.17x1 | 7.51+0. | 493.33 | 23.10+ | 47.57+ | 15.17+ | 32.10+ | 47.00 | 0.33+ | 35.6 | 0.67+
VI 0.32 .03 42 +15.87 | 0.61 0.70 0.58 0.81 +5.58 1 0.33 | 7£2. | 0.66
(3Mice) 04
Abbreviations: -
Hematology
Abbreviations | Parameter Units Abbreviations | Parameter Units
HB Hemoglobin g /dl MCHC Mean Corpuscular | g/dl
Hemoglobin
Concentration
RBC Red Blood Cell Million/cmm MCH Mean Corpuscular | Mg/dl
Hemoglobin
WBC White Blood Cell Thousand/cmm | H Heterophile %
PLT Platelets Lakhs/cmm E Eosinophils %
PCV Packed Cell Volume % L Lymphocytes %
MCV Mean Corpuscular Volume | g/dl M Monocytes %

One way ANOVA followed by Tukey’s multiple comparison test was performed. The values were
significantly different when p < 0.05.

Serum biochemical analysis

The results of biochemical analysis of all treatment groups (5 mg/Kg,50mg/kg 300 mg/Kg, and 1000 mg/Kg)
were no significant difference detected (p < 0.05). The data were expressed using the mean + SEM (p < 0.05).
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Alterations in serum concentration of creatinine were observed. A slightly decrease difference was observed
in the levels of serum total cholesterol and triglyceride level.

The results of biochemical analysis of all treatment groups

Groups AST IU/L ALT IU/L ALP IU/L BUN mg/dl CHOL mg/dl
Group -1 34.33+6.61 37.67+3.51 43.67+3.50 12.00+0.96 47.00+5.36
(3 mice)

Group — 11 40+3.46 47.67+4.34 52.00+4.49 17.20+0.54 51.67+3.95
(3 mice)
Group — 111 47.67+£5.72 34+2.19 42.67+6.80 13.73+0.56 45.67+4.56
(3 mice)
Group - 1V 45+4.30 37.00+£5.47 45.00+4.71 13.20+0.87 59.67+£2.67
(3 mice)
Group -V 138.33+£5.04 | 56.67+5.74 40.67+8.69 9.47+0.90 37.00+5.47
(3 mice)
Group — VI 45.67+6.09 77.00+5.70 35.33+4.79 27.77+1.11 97.33+5.13
(3 mice)
Group — VII 59+3.21 61.37+0.22 151.33+13.17 | 22.03+0.64 81.33+7.44
(3 mice)
Group -VIII 35.67+4.45 52.33+3.44 15.67+1.82 12.50+1.10 55.00+4.25
(3 mice)

Values are expressed as mean + SEM. Statistical tool one way ANOVA followed by Tukey’s multiple
comparisons test was performed. The values were considered significantly different when p value <0.05.
There was no significant change in the parameters during the treatment.

Abbreviations: -

Serum Biochemistry
Abbreviations | Parameter Units
Bili Serum Bilirubin Mg/dl
SGOT Serum Glutamic Oxaloacetic Transaminase (AST = Aspartate Amino Transferase) IU/L
SGPT Serum Glutamic Pyruvic Transaminase / (ALP = Alanine Amino Transferase) IU/L
ALP Serum Alkaline Phosphatase IU/L
PRO Serum Total Proteins g/dl
ALB Serum Total Albumin g/dl
BUN Blood Urea Nitrogen Mg/dl
CREAT Serum Creatinine Mg/dl

Histological analysis

The liver,kidney,brain,lungs,spleen and heart were sectioned for histological study to observe the changes in
organs at the dosages of 5mg,50 mg, 300 mg, and 1000 mg/kg. Observation by the microscope showed no
remarkable histological changes. Apoptosis was not seen in the liver images. The kidney glomeruli and
tubules were normal in histology. Brain showed normal architecture.

H.F. I-Herbal Formulation | H.F.II-Herbal Formulation II
Organ

300 Mg/Kg 1000 Mg/Kg
HFI -

Lungs

Group VII

Group il
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Histopathological images of organs (Lungs, Spleen, Heart, Liver, Brain, Kidney) in mice after oral
administration of herbal formulation of Sphaeranthus indicus linn for 14 days at the doses of 5 mg, 50mg,
1000 mg/Kg ,2000mg/kg Bw. Apoptosis was seen in the liver images at higher doses. The Lungs, Spleen,
Heart, kidney glomeruli and tubules were normal in histology. Brain showed normal architecture.

Subacute toxicity study
Mortality and behavioral observations

In the 28-day subacute toxicity study, there was no behavioral change, and no mortality was recorded at the
doses of 50, 1000, and 2000 mg/Kg b.w. of herbal formulation. There were no adverse events which was
recorded in any of the treated groups.
Body weight gain of mice treated orally with herbal formulation for 28 days

The body weight of animals in all groups was increased in the first and second weeks, but no significant
change was recorded among all the groups. Food consumption and water intake were similar in the control
and treated groups without any significant change.

Herbal Parameters M/F | Control S50mg/kg 1000mg/kg 2000mg/kg
Formulation
Groups Control Group I/Il | Group V/VI | Group IX/X
Initial weight(g) | M | 26.8 £1.58 | 24.3 £1.523 | 24.8+1.62 26.9 +0.98
F 23.342.10 |25.2+0.96 22.4 +0.71 24.7 +1.88
Herbal One week(g) M | 289+1.94 |25.6+1.69 26.1 £0.48 29.2 £0.80
F 26.2+1.48 |29.4+1.27 26.2 £1.24 26.6 £1.63
Formulation | Two weeks(g) M | 28.7+£193 |25.7+1.68 27.6 £0.35 30.3+0.95
1 F 29.9+1.39 |29.8+1.29 26.9 +1.27 27.7 £1.61
Three weeks(g) M | 283+1.89 |26.1+1.69 27.2 £0.32 29.1 +0.75
F 2944132 | 293 +1.21 25.5 +£1.69 26.6 £0.95
Final weight(g) M |29.1+1.97 |253+1.64 25.7+£1.61 29.5+0.75
F 29.5+1.31 |29.1£1.19 25.3+£1.65 26.3 £1.54

Values are expressed as mean + SEM. Statistical tool one way ANOVA followed by Tukey’s multiple
comparisons test was performed. There was no significant change in body weight, food intake, and water
intake in the treatment groups (p < 0.05).

Herbal Groups M/F | Control | Group III/IV | Group VII/VIII | Group XI/XII
Formulation

Initial weight(g) | M | 26.8 £1.58 | 23.8 £1.56 21.7 £1.31 29.9 +£2.03
F 23.3+£2.10 | 19.1 £1.048 25.9 £0.94 27.2 £0.63
Herbal One week(g) M |289+1.94|322+0914 23.9+1.47 33.2 +£0.87
F 26.2+£1.48 | 23.5+2.21 27.9 £0.80 27.3 £1.69
Formulation | Two weeks(g) M | 28.7£1.93 | 32.8 +0.91 24.5 £1.69 31.3+0.83
1 F 29.9 £1.39 | 25.5£2.20 27.6 £0.79 27.8 £1.61
Three weeks(g) | M | 28.3+1.89 | 31.1 £0.92 22.9+1.43 32.1+£0.75
F 29.4 £1.32 | 24.5£1.59 26.7 £0.56 27.1 £0.56
Final weight(g) | M | 29.1 £1.97 | 30.5 £0.81 24.8 £1.65 29.8 £2.01
F 29.5+1.31 | 24.8 £1.89 25.8 £0.93 26.3 £1.62

Values are expressed as mean = SEM. Statistical tool one way ANOVA followed by Tukey’s multiple
comparisons test was performed. There was no significant change in body weight, food intake, and water
intake in the treatment groups (p < 0.05).

IJCRT2508312 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | c695



http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 8 August 2025 | ISSN: 2320-2882

Hematological parameters

All hematological parameters were estimated and found to be within normal limits, with no significant
differences between the control and treated groups (p < 0.05). Statistical analysis was performed by one way
analysis of variance (ANOVA) followed by Tukey multiple comparison tests. P values < 0.05 were considered
as significant

Observations: -

SUBACUTE TOXICITY STUDY-HEMATOLOGICAL

Group | S [Dos [Herbal |Hb |[RB |WB |PLT |PC |[MC MC MC [N |[E |[L M
s e |e Formul |[gm |[C x|C X |X \% VA |H |HC (% [% |% |%
X ation 106 |10 |10°5 | % pg | gm/
cm |(cm | cmm dl
m m
Group |[M|50 |HFI 8.0 |5.35 (7.16 |507. [22.4 |41. |18. [36.0 [54.]0.8 [45. |0.4+0.
I mg/ 4 £+ + 0 +£|4 £|24+|18+(2 =x|6=+|+ |2 +£|245
5 Mice kg 0.5 {048 [0.50 |27.6 {0.72 1.3 |0.8 |1.23 |1.5/0.3|3.1
1 0 6 6 0 |7 |7
Group (F (50 |H.FI 8.6 |5.81 [8.00 |412. [23.0 |45. |[16. [33.0 [55.]0.8 [42. |0.4+0.
II mg/ 0 +|+ + 8 |0 £|18%+|62+|8 |2+ |8 £]245
5 Mice kg 0.7 {045 {043 422 |044 |15 |04 |0.84 [3.6 (03|37
2 9 0 5 9 |7 |2
Group [M|50 |HFII |82 [4.63 [4.62 |522. |239 [44. |13. [32.9 |44. /0.4 |49. |0.2+0.
111 mg/ 4 £+ + 0 |8 £|08+|96+(4 +|(8+|+ |8 £{200
5 Mice kg 0.4 [0.37 |0.51 |41.8 |091 [0.8 |0.6 |1.02 {29 (0.2 |26
1 2 2 6 7 14 |0
Group |F |50 |HFII |93 |6.74 |7.23 |427. |29.1 [42. |14. |32.6 |50. | 0.4 |35. |0.4%0.
v mg/ 8 £ |+ + 6 |0 £|76x|22+/6 =£[(4£|+ |0 £|245
5 Mice kg 0.2 {034 |0.78 [49.1 |0.81 |04 |0.6 [0.21 |3.4]0.2 2.0
6 5 2 0 7 14 |2
Group (M| 100 |H.FI 8.1 1695 |8.14 |539. |33.6 |52. [16. |34.5 |81. ][04 |25. |0.4+0.
\Y% 0 0 £|+ + 2 |6 £|76+|90+|6 |8+ |+ |0 +|245
5 Mice mg/ 0.6 {0.62 |0.22 {383 |[1.08 |{0.8 |09 052 |32]0219
kg 2 0 0 5 9 14 |5
Group (F (100 |H.FI 8.7 16.87 |534 |692. [26.9 |44. [16. 389 [49.]0.8 |44. |0.4+0.
VI 0 6 |+ + 8 |4 +£[44+£|70£|0 £|6£|£ |6 £|245
5 Mice mg/ 03 [0.62 099 [81.0 [1.64 (0.8 |09 190 |42 |03 64
kg 9 3 9 6 3 17 |1
Group (M| 100 |H.FII |7.3 |539 |6.00 |447. |23.4 [42. |18. |[42.7 |49. 0.8 |49. |0.2+0.
VII 0 6 £|+ + 0 +|2 +£|8+|30£[0 +£|2+|+ |2 =200
5 Mice mg/ 0.4 [0.80 [0.36 [46.1 |0.65 |22 |05 [2.69 |44 (03|65
kg 4 0 3 5 2 |7 |6
Group | F | 100 |H.FII 85 [7.59 |6.08 |361. |28.1 |46. [15. |353 |47.]0.6 |48. |0.2+0.
VIII 0 2 £+ + 8 |0 £(32+|94+|2 *£|4+|£ |6 £|200
5 Mice mg/ 0.5 10.72 [0.75 [37.5 [2.08 |0.7 |09 [0.86 [2.2]04 |3.0
kg 6 9 9 7 0 |0 |6
Group (M |200 |H.FI 7.0 |4.79 |5.86 [491. |18.3 |44. |15. |35.0 |52.]0.6 |45. |0.2+0.
IX 0 6 £|+£ + 2 |2 £|50£|190+(2 £|2+|+ [0 £|200
5 Mice mg/ 0.8 {0.31 |0.66 [61.7 {0.69 |0.8 |06 [1.07 |3.6 |04 64
kg 5 6 7 9 1 |0 |0
Group (F (200 |H.FI 82 |7.55 |7.00 |486. |15.5 |52. [17. |41.2 |67.]0.4 |50. |0.4+0.
X 0 6 £|+£ + 4 £|5 £|24+|74+ |8 £|2x|x |4 £]400
5 Mice mg/ 0.6 {048 |1.06 [20.2 |6.17 |2.1 |0.6 [4.49 |85]0.2 |49
kg 5 0 1 1 3 14 13
Group | M|200 [HFII |9.1 [6.65 |13.5 |421. |33.8 [46. |17. |36.4 |57.(0.2|50. |0.2+0.
XI 0 0 +|+ 8 |8 |6 +£[60+|20+|0 £[6+|+ |8 £[200
5 Mice mg/ 0.6 [0.37 {097 |44.0 |0.62 [0.6 |14 |0.80 [2.6 (0.2 |44
kg 3 7 4 6 6 10 19
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Group | F [ 200 |HFII 8.0 |5.78 [6.14 |569. |27.9 [45. |17. |45.1 |54. 0.4 |47. | 000
XII 0 8 £+ + 0 +£|6 +|8+|42+|4 +|0+|+ 6 +
5 Mice mg/ 0.7 10.83 |0.71 |51.6 |2.90 |52 |08 [390 |57 /04 |12.

kg 1 5 4 4 9 0 |93

Data are expressed as mean + SEM. One way ANOVA followed by Tukey’s multiple comparison test was
performed. The values were significantly different when p <0.05.

Hematology
Abbreviations | Parameter Units Abbreviations | Parameter Units
HB Hemoglobin g /dl MCHC Mean Corpuscular | g/dl
Hemoglobin
Concentration
RBC Red Blood Cell Million/cmm MCH Mean Corpuscular | Mg/dl
Hemoglobin
WBC White Blood Cell | Thousand/cmm | H Heterophile %
PLT Platelets Lakhs/cmm E Eosinophils %
PCV Packed Cell | % L Lymphocytes %
Volume
MCV Mean Corpuscular | g/dl M Monocytes %
Volume

One way ANOVA followed by Tukey’s multiple comparison test was performed. The values were
significantly different when p < 0.05.

Serum biochemical analysis

The results of biochemical analysis of all treatment groups (50 mg/Kg, 1000 mg/Kg, and 2000 mg/Kg) where
no significant difference was detected (p <0.05). The data were expressed using the mean + SEM (p <0.05).
Statistical tool one way ANOVA followed by Tukey’s multiple comparisons test was performed. The values
were considered significantly different when p value <0.05. There was no significant change in the parameters
during the treatment.

SUBACUTE TOXICITY STUDY- BIOCHEMICAL ANALYSIS

Groups AST IU/L ALT IU/L ALP IU/L BUN mg/dl
Group I 219.6 +34.3 174.6+21.44 |92.6 + 3.23 12.78 £ 0.55
(5 Mice) 50 mg/kg

Group II 304.4+37.5 147.8+37.64 | 174.2+35.34 14.26 +0.64
(5 Mice) 50 mg/kg

Group 111 353.4+44.1 714.8+76.44 |161.2 +8.00 13.00+1.11
(5 Mice) 50 mg/kg

Group IV 276.4+26.7 297.4+37.8 |117.6+26.23 12.16 £ 0.60
(5 Mice) 50 mg/kg

Group V 213.6+£27.2 362 +31.75 163.2 £10.34 12.00 + 0.64
(5 Mice) 1000 mg/kg

Group VI 370 £50.9 175.6+36.54 |197.2+13.84 12.34 + 0.69
(5 Mice) 1000 mg/kg

Group VII 395.2+37.5 310.8+£33.51 |170.2+58.00 20.16 +1.47
(5 Mice) 1000 mg/kg

Group VIII 367.8+37.9 110.4+11.40 |173.4+31.73 14.50 £ 0.53
(5 Mice) 1000 mg/kg

Group IX 296.2+£61.8 305.6+77.43 | 334.8 +£58.09 14.86 £ 0.71
(5 Mice) 2000 mg/kg

Group X 2444+ 44.0 148.4+ 54.89 | 327.6 £39.18 15.16 +£0.62
(5 Mice) 2000 mg/kg

Group XI 418.4+419 255+59.14 | 208.2+26.56 17.26 +1.18
(5 Mice) 2000 mg/kg

Group XII 237.4+63.1 64 + 19.85 76.2 + 8.00 16.92 £2.06
(5 Mice) 2000 mg/kg

Data are expressed as meant SEM. Statistical tool one way ANOVA followed by Tukey’s multiple
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comparisons test was performed. The values were considered significantly different when p <0.05. There was
no significant change was found in biochemical parameters.

Serum Biochemistry: -Values are expressed as mean = SEM. Statistical tool one way ANOVA followed by
Tukey’s multiple comparisons test was performed. The values were considered significantly different when
value <0.05. There was no significant change in the parameters during the treatment.

Abbreviations Parameter Units

Bili Serum Bilirubin Mg/dl

SGOT Serum Glutamic Oxaloacetic Transaminase (AST =|IU/L
Aspartate Amino Transferase)

SGPT Serum Glutamic Pyruvic Transaminase / (ALP = Alanine | [U/L
Amino Transferase)

ALP Serum Alkaline Phosphatase IU/L

PRO Serum Total Proteins g/dl

ALB Serum Total Albumin g/dl

BUN Blood Urea Nitrogen Mg/dl

CREAT Serum Creatinine Mg/dl

Subacute toxicity study

Histological analysis

The liver, kidney, brain, lungs, spleen and heart were sectioned for histological study to observe the changes
in organs at the dosages of 50 mg, 1000 mg, and 2000 mg/kg. Observation by the microscope showed no
remarkable histological changes. Apoptosis was not seen in the liver images.

H.F. I-Herbal Formulation | H.F.II-Herbal Formulation 11
Organ
1000 MgKg 2000 Mg/Kg |
H.FI
Liver
H.FII
Group VI Group XII
Subacute Toxicity Study
H.F. I-Herbal Formulation | H.F.II-Herbal Formulation 11
Organ Groups

| 50 Mg/Kg | 1000 Mg/Kg 2000 Mg/Kg
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H.F 11
Group IV Group VIII Group 5(11
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H.F I
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Heart H.F I
Group 11 Group VI Group X
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DISCUSSION

Herbal medicines are used throughout developing countries and play a key role in the management of various
chronic diseases and in recent times have received a great preference by researchers as alternative source to
allopathic pharmaceutical drugs. Sub-acute toxicity is a repeat-dose study performed to expose any deleterious
changes in body weight, haematological and biochemical indices that may arise during repeated
administration of a test substance. In acute toxicity study, mice treated at graded doses did not show any signs
of adverse reactions and no changes in animals’ behaviours during monitoring.[11]

In the sub-acute toxicity study, the observed no significant difference in the body weights at doses 50
mg/kg ,1000mg/kg ,2000mg/kg body weight in mice during 28-day oral administration of herbal formulations
may indicate that the animals were having healthy growth based on their food intake as well as the plant
extract. In the subacute toxicity study, the mean body weight and the percentage body weight gain of mice in
both treated were like those of the control group at the end of the experiment. The haematological analysis is
very important because hematopoietic system, being one of the most sensitive targets of toxic chemicals, is
an important index of physiological and pathological status of animals and human. In this study, the test group
of animals did not show any significant deviation in the haematological parameters. The prolong
administration of herbal formulation appeared to have beneficial effects on their hematopoietic system. Blood
is the main medium of transport for many nutrients and foreign bodies in the body. Due to this reason,
components of the blood such as red blood cells, white blood counts, platelets and haemoglobin are first
exposed to significant concentrations of toxic compounds. Damage to the blood cells has an adverse effect on
the normal functioning of the body, since the administration of extract did not cause any significant change
in the haematological parameters, therefore the herbal formulation can be suggested non-toxic. Transaminases
such as Aspartate and alanine aminotransferase are distinguished indicator of liver function and used as
biomarkers. ALP is most often measured to indicate bile duct obstruction. Liver parameters such as, AST,
ALT were within normal range as like control group suggesting that sub-acute administration of extract did
not cause deleterious effect on liver functions. The elevated levels of these enzymes are clinically measurable
indications of potential risks to normal liver function. In addition, observed a significant protective effect by
lowering the serum AST, ALT and ALP, might be an indication that herbal formulation may have some
hepatoprotective properties. Creatinine is most often measured for the indication of renal function and any
rise in the levels of these parameters indicates a marked renal damage.[11]

CONCLUSION:
Acute and subacute toxicity was performed on mice orally. Oral administration of single dose of the extract
2000 mg/Kg did not cause mortality. 28-day treatment did not show mortality at the dose of 50, 1000, 2000
mg/Kg. Biochemical and haematological parameters were within the normal range and there was no
significant difference recorded. Histopathology of liver, kidney, brain, lungs, spleen and heart revealed that
no major toxicity was found. Therefore, it is concluded that acute and subacute treatment by herbal
formulation of Sphaeranthus indicus linn did not cause significant toxicity.

In conclusion, the present study provides valuable data on the acute and subacute toxicity profile of the herbal
formulation extracts of Sphaeranthus Indicus Linn in Swiss albino mice. The present investigation
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demonstrated that the extract at level up to 2000 mg/kg body weight has no harmful effects and considered as
non-toxic and safe.[11]
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