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Abstract

Aims: Inflammation is a natural response of the mammalian body to a variety of hostile agents
including parasites, pathogenic microorganisms, toxic chemical substances and physical
damage to tissue. The present investigation is aimed to study the immunostimulatory effect
of zingerone by analysing the various hematological and immunological parameters in male
wistar rats. Methods: Thirty healthy rats were divided into five equal groups viz. Control
(Group 1), administered food and water ad libitum, (Group 2), administered with olive oil
(Group 3), administered with zingerone, (Group 4), administered with concanavallin, (Group
5), administered with Cyclosporin A(csA), followed by zingerone. Conclusion: It was observed
that the zingerone treated rats succeed in persuading as effective compound in responding to
both specific and non-specific immune response.
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INTRODUCTION

The term immunostimulation comprises a
prophylactic or therapeutic reactions which target at
the stimulation of specific and nonspecific immune
system [1]. Immunostimulatory therapy is now being
recognised as an alternative therapy for various
disease conditions, involving the impaired immuno-
response of the host [2]. Natural products are the
therapy for treatment of diseases in recent years [3].
The medicinal plants are used as treatments of many
diseases along with folk medicine from different
parts of the world [4]. Ginger is used as spice and
food preservative in India, China, and South East Asia
and probably originated in India [5]. Ginger herb
used as nourishment and medicine, it has
antioxidant, analgesic, antimicrobial, antiparasitic,

anticancer, antiplatelet, hepatoprotective and
immune stimulatory properties [6]. Medicinal
properties of ginger were associated with many
active compound present in ginger. The major
constituent are pungent vanilloids, gingerol, paradol,
shagaols and zingerone [7]. Safety precautions
studies indicate that zingiber officinale even at very
high dose is well tolerated without any toxicity. Thus
zinger and its compound have potential for
developing in the modern medicine against various
diseases [8]. The principle reason for studying
immunomodulatory effect of zingerone, the active
component of zinger [9] is its antiemetic,
anticancerous, [10] and easily metabolisable effect.
[11]
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MATERIALS AND METHODS

Animal Ethical Clearance:

All the studies were conducted in compliance with
guidelines of Committee for the Purpose of Control
and Supervision of Experiments on Animals (CPCSEA
no. 971/bc/06/CPCSEA), Government of India at
Biogen Laboratory Animal Facility, Bangalore, India
and approved by the Institute of Animal Ethics
commission.

Experimental Design:

Treatment regimen was as follow:

Group I: Control, administered Food and water ad
libitum.

Group Il: Olive oil (Vehicle control) orally for 10 days
Group lll: Zingerone in distilled water orally given at
a dose of 10 mg/kg B wt, daily for 10 days.

Group IV: Concanavalin in 0.9% saline orally given at
a dose of 50 mg/kg B wt, daily for 10 days.

Group V: Cyclosporine A (CsA) in Olive oil orally given
at a dose of 20mg/Kg B wt, followed by Zingerone
orally at a dose of 10 mg/kg B wt, for 10 days.

Blood Collection

At the end of the treatment period, rats were fasted
overnight (water allowed) and blood was collected
from ocular sinus plexus under isoflurane anesthesia.
An aliquot of blood was collected in vacutainer tubes.
The first sample was collected in eppendorf tubes
with EDTA for haematological examination and the
second blood samples were collected in clean test
tubes and allowed to clot, then centrifuged for ten
minutes at 3000 r.p.m. Serum was separated and
stored in eppendorf tubes at — 20°C to be used for
biochemical studies. All the samples were analysed
in duplicates.

Hematological Assay:

The following hematological parameters were
determined using ADVIA 120 hematology system
(Siemens) White blood cells (WBC), Red blood cells
(RBC), hemoglobin (Hb), Differential Count, MCV,
MCH and MCHC.

Respiratory Burst Activity of Neutrophils:

Reactive oxygen radical production was assayed by
the reduction of Nitroblue Tetrazolium (NBT)
Anderson (1995).

Estimation of Immunoglobulins in Plasma:

Total immunoglobulin was determined by the
method described by Anderson and Siwicki (1995).
Protein Estimation:

Protein was measured using Dimension Xpand
Automatic Analyzer (Siemens).
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Statistical Analysis:

Parameters were analysed by analysis of variance,
one way (ANOVA) using SPSS. 21 versions. The mean
and standard error were calculated for each variable.
Data were normally distributed; therefore, post hoc
LSD multiple comparison was used to assess
statistical differences among different groups. For all
statistical examinations, results were considered
significant at p< 0.05.

RESULTS AND DISCUSSION

The haematological study to analyse total
erythrocyte count (RBC) and total leucocyte count
(WBC) in the blood of Control rats and other treated
rats were represented in Figure 1. The study revealed
significantly elevated levels (p<0.01) of RBC and WBC
in Zingerone treated rats when compared to control
rats. There seems to be significantly increased
(p<0.05) difference between Zingerone and ConA
treated rats. ConA is an immunostimulant which has
increased level in WBC & RBC zingerone is also having
similar activity as Con A. The level of WBC in CsA +
Zingerone treated animals were found to be
significantly decreased (p<0.05) when compared to
ConA and ZO treated rats,CsA is known
immunosuppressor , the decreased level is restored
by the immunostimulatory effect of ZO compared to
control, narrating the immunostimulatory nature of
Z0 on CsA induced rats.

The effect of lead on haematological changes in male
albino rats and its ameliorative effect by different
doses of Zingiber offcinale extract [12]. The mean
RBC and Hb values were reduced significantly
(P<0.05) in lead treated rats but the mean WBC
values were increased, whereas significant
improvement was noticed in ginger treated rats, the
increased RBC and Hb values and WBC levels were
normal in dose dependent manner. The alteration in
haematological parameters indicated decreased
lifespan and fragility of RBC and damage to liver and
kidney in lead poisoned male wistar albino rats.
Likewise, to evaluate the effect of Annona muricata
extract on Sprague—dawley rats, even though results
were significantly higher than normal, no negative
effects were observed [13]. The results were found
to be similar to our findings in haematological
indices.

The Differential count analysis in the blood samples
of Control rats and other treated rats were
represented in Figure 2. The study revealed
significantly elevated levels (p<0.05) in Lymphocytes,
eosinophils and decreased level (p<0.01) in
Neutrophils, Monocytes with Zingerone treated rats
when compared to control rats. There seems to be
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significantly increased (p<0.01) difference between
Zingerone and ConA treated rats in lymphocytes
levels. The levels of Eosinophils and basophils were
found to be significantly decreased (p<0.05). The
levels of Lymphocytes, neutrophils, eosinophils,
basophils and monocytes in CsA+ Zingerone treated
animals were found to be significantly (p<0.01)
altered when compared to control.
Immunomodulatory effect of ocimum basilicum linn
in Clarius batrachus fishes, differential count analysis
revealed that, thrombocytes were found to be
abundant in the blood of all treated fishes [14]. The
amount of Lymphocytes, Eosinophils and Neutrophils
at higher doses were decreased at the end of the
experiment as compared to the control group,
similar to our findings.

The values of Mean corpuscular volume (MCV),
Mean cell haemoglobin (MCH) and Mean cell
haemoglobin concentration (MCHC) levels in control
and other treated animals were tabulated in Table 1.
The MCV levels of ZO and ConA treated rats were
found to show significantly (p<0.05) heightened data
than control rats. The levels of CsA + ZO treated rats
were found to be significantly (p<0.05, p<0.01)
increased than ZO and ConA rats narrating the
immunomodulatory potential of ZO comparable to
ConA.

The MCH and MCHC levels of ZO treated rats were
found to be on par with that of control. The levels in
ConA treated rats shows significantly increase
(p<0.05) difference from control rats explaining its
immunomodulatory or stimulatory potential. The
MCH levels of CsA + ZO treated rats were found to
show significantly (p<0.001, p<0.01) increased than
Z0 and ConA rats narrating the immunostimulatory
nature of ZO comparable to ConA. The levels of
MCHC in CsA + ZO treated rats were found to show
significantly (p<0.01, p<0.05) increase than ZO and
ConA rats narrating the immunostimulatory nature
of ZO comparable to ConA.

The comparative study of the effect of
Cinnamaldehyde and ConA in gold fish and found
increased level of RBC in ConA and Cinnamaldehyde
treated fish, [15] our findings show similar results.
The levels of total protein, Immunoglobulin and
haemoglobin in control and other treated rats were
represented in Figure 4. The study revealed
statistically increased (p<0.05) levels of total protein
in ZO treated rats when compared to control rats.
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The TP levels in ConA treated groups were found to
be statistically moderately increased (p<0.01) when
compared to ZO levels. The TP levels in CsA + ZO
treated rats were found to show significantly
increased level (P<0.001) from ZO treated rats,
narrating the immuostimulatory property of ZO.
There is significant increase (p<0.05) in
immunoglobulin (Ig) levels of ZO treated rats when
compared to control rats. The Ig levels in ConA
treated groups were found to be similar -(P<0.01)
with ZO treated rats. The Ig levels in ConA + ZO
treated rats were found to show significantly
decreased (P<0.001) from ZO treated rats, explaining
the immunostimulatory nature.

There is significant increase (p<0.05) in haemoglobin
(Hb) levels of ZO treated rats when compared to
control rats. The Hb levels in ConA treated groups
were found to be statistically increased (p<0.05)
when compared to ZO levels. The Hb levels in ConA +
ZO treated rats were found to show significantly
moderate decreased (P<0.01) from ZO treated rats
explaining the immunostimulatory nature of ZO and
significant difference (p<0.05) from Control.

The total protein levels were increased in Clarius
batrachus fishes when administered with a high dose
of ocimum basilicum extract, indicating the
immunomodulatory effect of ocimum basilicum linn
[14].

The haematological analysis revealed the
immunomodulatory nature of ZO comparable with
ConA. Further the respiratory burst activity was
performed to analyse, how far the innate immune
system of animals was altered by the compounds.
Figure 4 represents the Respiratory burst levels of
Control, Olive oil, ZO, ConA and CsA + ZO treated
animals. The ZO treated groups showed significantly
(p<0.01) elevated activity when compared to control
animals, and showed slightly significant (p<0.05)
variation from ConA adding to the
immunostimulatory credential. ZO + CsA treated
group animals showed significantly decreased
findings with ZO and ConA treated group (p<0.001
and p<0.01 respectively).

Generally, immunostimulants increse the non-
specific immunity by activating the respiratory burst
activity, a good indicator of immunity, hence
increased respiratory burst activity in zingerone fed
rat, stipulate that it can act as an immunostimulant
similar results were reported by other scientist. [16].
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TABLE: 1 Mean corpuscular volume (MCV), Mean cell haemoglobin (MCH) and Mean cell haemoglobin
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concentration (MCHC) levels in control and other treated animals.

Parameters Control olive oil Zingerone Con A CsA+Zingerone
MCV (fl) 60.43+0.75 60.30+0.48 62.05+0.6 %" 61.77¢1.6 %" 63.32+0.8 < ™"
MCH (pg) 20.83+1.4 22.70+1.9 20.53+0.9 @™ 21.43+1.8°"  23.07+0.76¢" "
MCHC (g/dl) 34.52+1.2 36.27+¢0.98  34.15#1.4°"™  35,05+0.78°" 36.30+1.24¢" ¢

Comparisons were made between a- control vs
zingerone; b - zingerone vs Con A; c - Zingerone vs
CsA + Zingerone; d-Control vs CsA +Zingerone.
Results are expressed as mean + SEM (n=6), ns —non

significant *(p<0.05) ** (p<0.01) *** (p<0.001) were
considered to be statistically significant. One-way
ANOVA followed by student’s t test using SPSS21
software package.
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Figure 1: Total Erythrocyte and leucocyte count in control and other treated rats.

Comparisons were made between a - control vs
zingerone; b - zingerone vs Con A; c - zingerone vs

CsA +Zingerone; d - Control Vs CsA +Zingerone.
Results are expressed as mean =

SEM (n=6),

*(p<0.05) ** (p<0.01) were considered to be
statistically significant. One-way ANOVA followed by
student’s t test using SPSS21 software package.
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Figure 2: Differential count analysis of control and other treated rats.
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Comparisons were made between a- control vs
zingerone; b - zingerone vs Con A; c - Zingerone vs
CsA +Zingerone; d - Control vs CsA +Zingerone.
Results are expressed as mean = SEM (n=6), ns-non
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significant *(p<0.05) ** (p<0.01) *** (p<0.001) were
considered to be statistically significant. One-way
ANOVA followed by student’s t test using SPSS21
software package.
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Figure 3: Total Protein, immunoglobulin and haemoglobin levels

Comparisons were made between a- control vs
zingerone; b - zingerone vs Con A; c - Zingerone vs
CsA + Zingerone; d - Control Vs CsA + Zingerone.
Results are expressed as mean = SEM (n=6),

*(p<0.05) ** (p<0.01) *** (p<0.001) were considered
to be statistically significant. One-way ANOVA
followed by student’s t test using SPSS21 software
package.
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Figure 4: Respiratory burst activity in control and other treated rats.

Comparisons were made between a- control vs
zingerone; b - zingerone vs Con A; c - Zingerone vs
CsA + Zingerone; d - Control Vs CsA + Zingerone.
Results are expressed as mean + SE (n=6), *(p<0.05)
** (p<0.01) *** (p<0.001) were considered to be
statistically significant. One-way ANOVA followed by
student’s t test using SPSS21 software package.

CONCLUSION
The present hematological studies prove the
immunostimualtory effect of zingerone. The

immuological studies authenticate that zingerone
can be used to improve general immune status of the
individuals. Further, molecular mechanism based

studies may throw more light on the effective
designing of zingerone as the common
immunostimulant.
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