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In vivo and in vitro Immunmodulatory Activities of Nerium oleander
Aqueous Leaf Extract in Rabbits
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Abstract: The in vitro effect of Nerium oleander (NO) aqueous leaf extract on humoral and phagocytic activity
and in vivo cellular immune response were studied in rabbits. Treatment of tabbits with the extract at 75 mg kg™
body weight subcutaneously not only diminished the production of antibodies, but also exerted an
inhibition on delayed type hypersensitivity reaction and phagocytic activity, whereas treatment of rabbits at
50 and 25 mg kg™ body weight subcutaneously caused stimulation of the immune system. These results
suggest the NO aqueous leaf extract exerts a marked immunomodulatory effect on the rabbits, immune system.
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INTRODUCTION

Adelfa (Neritum oleander) is amember of family
Apocynaceae (Dog bane family). Tt is an ormamental
shrub, densely branched tree, 1-10 m tall (Galey, 1998).
This plant grows outdoors in warmer regions and
sometime it is grown as a house plant. Tt is widely
cultivated in Mosul (Traq) along roadsides, edges of
woods and gardens. There are records that the plant can
be used as arodenticide, insecticide and for indigestion,
fever, ringworm, leprosy, venereal diseases (Galey, 1998;
Bose et al., 1999, Rhaymah et al., 2006). Herbal products
of the plant are increasingly used for their effects on the
immune system (Chumpon et al., 2002 b). These products
can affect the host immune system and therefore, they
could be beneficial in the treatment of immune related
diseases, or alternatively, they could cause inadvertent
side effects. In previous reports we observed that
aqueous leaf extracts of Nerium indicum, Cedrela
tubiflora and Trichilia elegans exert inhibitory activities
on both murine and human complement activation and
phagocytosis mediated by mouse peritoneal exudate
cells (Bhatia and Sandeep, 2004; Benencia et al, 1995;
Benencia e al, 2000). In this study, we describe, in
rabbits, the effects of aqueous leaf extract of Nerium
oleander on several rabbits immune parameters closely

related to humoral immunity, delayed type
hypersensitivity rtesponse (cellular immunity) and
phagocytic activity.

MATERIALS AND METHODS

Animals: The study included forty local breed rabbits, of
both sexes, 1-2 years age, (body weight 1-1.5 kg). Animals
were divided into 8 groups of 5 rabbits each.

Preparation of plant extract: Nerium oleander fresh
green leaves were used. The specimens were collected in
Mosul city (Traq) in late spring. The plant was properly
identified. Fresh plant leaves were washed with distilled
water. A 500 g quantity of the plant material was cut into
small pieces and blended using an electrical blender with
500 mL of 10 m M potassium phosphate buffer (pH 7.2).
The mixture obtained was pressed through acheesecloth
and the filtrate was centrifuged at 10000xg for 1 h. The
supernatant fluid was separated and sterilized by filtration
through nitrocellulose membrane (pore size 0.22 um)
obtaining a clear solution, which was dried by
lyophilization. Sterile extract were stored at-20°C until
used (Nores et al., 1997).

The study methods: Rabbits of all groups (1, 2, 3, 4, 5, 6)
were treated s.c. with the aqueous solution of the leaf
extract of Neriwm oleander daily (-2, -1, 0, 1, 2 days).
Animals of the first and second groups were treated at a
dose rate of 75 mg kg™ body weight. The extract was
dissolved in 1 mL of Phosphate Buffered Saline (PBS).
Amnimals of the 3rd and 4th groups were treated at a dose
rate of 50 mg kg™ body weight. While those of the 5th
and 6th groups were treated at a dose rate of 25 mg kg™
body weight. Animals of the 7th and 8th groups (control
groups) were treated with equal volume of PBS.

Effect of nerium oleander aqueous leaf extract on the
humoral immunity: Animals of the first, third and fifth
groups were used in this experiment. The ammals of these
groups were immunized with 2x10° of a sheep
erythrocytes (SRBC) in 0.1 mlL of PBS suspension
administered intraperitoneally on day 0. Five days after
immunization, blood was collected. The blood sample
was ncubated for 1 h at 37°C, centrifuged and the sera
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were pooled. The sera were incubated for 30 min at 56°C
mn order to inactivate the complement and stored at -20°C
until use (Huson and Hay, 1980). Titration of rabbit
haemagglutinating antibodies was used by a micro
technique employing 96 wells microplates (David et af.,
2003). Briefly, each well of the plate received 25 pL of
serial two fold dilutions of sera in PBS and each well
received an additional 25 pl, volume of 1 % (v/v) SRBC
suspension in PBS. After incubating the mixtures for 2 h
at room temperature the haemagglutinating capacity of the
sera was read Titers of sera were determined as the
reciprocal of the maximal dilution presenting positive
haemagglutination.

Effect of nerintin oleander aqueous leaf extract on the
cellular immunity: The effect of Nerium oleander
aqueous leaf extract on Delayed-Type Hypersensitivity
(DTH) response 1 rabbits was done i the 2nd, 4th and
6th groups. Animals of these groups were sensitized by
intraperitoneal injection of a suspension containing 1x10°
SRBC in 0.2 mL of PBS (day 0). Seven days later (day + 7),
the flank skin of each rabbit was carefully freed of hair,
using hair clipper. A circular area was marked and wiped
with 70% ethanol. An aliquot of 1x10° SRBC suspensded
in 50 pul. of PBS was inoculated intradermaly using
tuberculin syringes mto the right side of the flank region
of each amimal 1 the center of the marked circular area for
elicitation of the DTH reaction. The left side of the flank
of the each ammals was moculated with 50 L, of PBS as
a control. Observation was made withun 24 h (+8 day) to
monitor the degree of swelling and redness of the skin.
Mean diameter and skin fold thickness were measured by
a caliper. The difference between the means of right and
left side skin thickness gave a degree of swelling which
was used for group comparisons (Schultz, 1982).

Effect of neritim oleander aqueous leaf extract on the
phagocytic activity: The phagocytic activity of the treated
and control ammals was tested by usmng the Nitroblue
Tetrazolium (NBT) reduction assay (Courreges et al.,
1994). Briefly, 1.5mL of 0.2 % NBT dye was mixed with the
same amount of the peritoneal fluid mn Hanks Balanced
Salts Solution (HBSS) for each amimal in silicon-coated
test tubes to prevent adhesion of phagocytic cells. The
mixture was incubated at 37°C for 30 min and washed
twice with PBS. Thin smears were made onto clean
glass slides, stained with 10 % Giemsa and examined
under oil immersion lens (<100). Cells taking blackish color
as a result of formazan reduction (positive cells) (Metacalf
et al., 1986) and those remaimng mtact were counted up
to 100 cells. Calculation was based on the:

Number of (NBT)

positive cells

Phagocytic Index (PI) = %100

Total number of

phagocytic cells

Statistics: The statistical significance of the data was
determined by Student s t-test. A P value less than 0.05
was taken as significant (Petrie and Watson, 1999).

RESULTS

Effect of Nerium oleander aqueous leaf extract on the
humoral immunity: The effects of different doses of the
extract on the production of the haemagglutinating
antibodies m rabbits are shown in Table 1. Significant
differences between treated and control ammals were
observed in the first, third and fifth groups. The treatment
of the ainmals at a dose rate 75 mg kg™ body weight of
the extract significantly inhibited (p<<0.05) the levels of
the haemagglutinating antibodies as compared to the
control group, whereas treatment at the dose rates of
50 and 25 mg kg™' body weight significantly stimulated
the levels of the haemagglutinating antibodies as
compared to the control group.

The effect of Nerium oleander aqueous leaf extract on
Delayed-Type Hypersensitivity (DTH) response in rabbit:
Asshown in Table 2, admimstration of the Nerium

Table 1:  Effect of Merium oleander aqueous leaf extract on on the
production of the haemagglutinating antibodies in rabbits

Treatment groups HAU (mean+SE)

1st (75 mg kg ! body weight) 30.242.7 *

3rd (50 mg kg™' body weight) 120.0+16.0%

Sth (25 mg kg™ body weight) 149£11.3%

Control 80.0+12.1%

HAU:is considered the reciprocal of highest dilution of serum with evident
agglutination, * Significant at p<0.05

Table 2: The effect of Nerirm oleander aqueous leaf extract on delayed-type
hypersensitivity (DTH) response in rabbit
Skin fold thickness

Skin fold thickness

Treatment groups (mm) on day 0 (mm) after 24 h
2nd (75 mg kg~ body weight) 3117 1.54£2.1%
4th (50 mg kg ! body weight) 2.3+0.3 3.3£0.2%
6th (25 mg kg™* body weight) 3.240.01 4.8+0.03*
Control 2.1+0.7 2.2+40.3

* Significant at p<:0.05, Values are mean+SE

Table 3: Effect of Merium oleander aqueons leat extract on the phagocytic
activity

Groups Phagocytic Tndex (mean+SE)
1st and 2nd (75 mg kg™ body weight) 31.0+0.4*
3rd and 4th (50mg kg™ body weight) 73.0£0.2%
Sth and 6th (25 mg kg ™! body weight) 89.0+0.2*
Control 66.0+0.01

* Significant at p<0.03
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oleander aqueous leaf extract at a dose rate of 75 mg kg™
body weight (second group) caused a significant
reduction of the skin swelling (thickness). When the
extract was given at the dose rate of 50 and 25 mg kg™
body weight, it caused a sigmficant increase n the skin
swelling (swelling and redness at the site of ijection) as
compared to pre immunization record and the control

group.

Effect of Nerium oleander aqueous leaf extract on the
phagocytic activity: Similar to what recorded with humoral
and cellular immunity, as animals of the first and second
groups (treated at the dose rate of 75 mg kg™ body
welght) produced a
percentage of mnitroblue tetrazolium positive cells n
comparison to control groups. In the third, forth, fifth and
sixth groups, there was a sigmficant increase i the

sigmficant reduction in the

percentage of mnitroblue tetrazolium positive cells n
comparison to control groups (Table 3).

DISCUSSION

In present study we demonstrated that the aqueous
leaf extract of Neriwm oleander, exerted a marked
immunomodulatory effect on the rabbits immune system.
The ir vitro immunomodulatory effect of Nerium indicum
leaves extract was reported earlier (Bhatia and Sandeep,
2004). The mhibitory and the stimulatory effect of the
extract on the production of the haemagglutinating
antibodies m the rabbits agamst SRBC may be attributed
to the decrease and increase in the number of the
antibody producing cells, respectively (Tizard, 1987).
When we studied, the effect of the extract on DTH, we
found that the extract interfered with the sensitization of
T cells (Tizard, 1987; Valentine and Lawrence, 1971 ) (at the
a dose rate of 75 mg kg™ body weight), while DTH
reactions observed on the skin of the experimental animals
treated with the extract at the dose rate of 50 and 25 mg
kg™ body weight 24 h post inoculation expressed the
existence of cellular mediated immumty response. The
cutaneous attributed to liberation of
lymphokines, and monocytes
chemotactic factor from sensitized T-cell (Valentine and
Lawrence, 1971). Thickening and the reddening of skin in
immunized animals are attributed to vasodilatation that
causes increase capillary permeability and local influx of
mononuclear cells at the site of inoculation (Valentine and
Lawrence, 1971; Rose et al., 1986). In this study, we also
recorded a significant decrease in the percentage of NBT

reaction 1s
skin reactive factor

positive cells in comparison to control groups. Ammals of
the other treated groups (50 and 25 mg kg™ bedy)

produced a significant increase in the the percentage of
NBT positive cells m comparison to control groups.
Phagocytosis 1s a vital biological process in elimination of
a foreign agent from the body, revealing a non specific
cell mediated immune reaction (Roitt ef al., 1993). The
increase m the the percentage of NBT positive cells,
indicates an increased in phagoeytic activity, which
enhances stimulation of macrophages (Burrelll, 1979).
Several reports have shown that some plants and herbs
such as Azadirachta indica (Vander et al., 1987), ginger
and tea were consistently immunosuppressive agents,
whereas dong guai, milk thistle and St. john, s wort were
consistently immunostimulatory i vitro (Chumpon ef al.,
2002a, b). Our results are the first report of an extract
obtained from NO capable of mnhibiting or stmulating
antibody production and causing DTH.

CONCLUSION

Taking together all the previously mentioned facts,
we can conclude that the NO extract has interesting
immunomodulating properties. At present we are
developing phytochemical studies in order to establish
the chemical nature of the principles responsible for the
activity reported in this research.

REFERENCES

Benencia, F., M.C. Courreges and F.C. Coulombie, 2000. In
vive and in vitro immunomodulatory activities of
Trichilia glabra aqueous leaf extract. T
Ethnopharmacol., 69: 199-205.

Benencia, F., M.C. Courregesa and F.C. Coulombie, 1995.
Immunomodulatory activities of Cedrela tubiflora leaf
aqueous extract. J. Ethnopharmacol., 49: 133-139.

Bhatia, A. and K.T. Sandeep, 2004, Evaluation of in vitro
immunomodulatory effects of Nerium indicum leaves
extract. Indian science Congress (Biochemistry,
Biophysics and Molecular Biology section)
organized by Indian Agricultural Research Institute,
New Delhi.

Bose, T.K., RK. Basu and B. Biswas, 1999. Cardiovascular
effects of yellow oleander ingestion. J. Ind. Med.
Assoc., 97: 407-410.,

Burrell, R., 1979, Experimental Immunology, (5th Edn.),
Burgess  Publishing Company, Minneapolis,
Minnesota, USA., pp: 1-102.

Chumpon, W., 5. Kittur, I. Siddiqui, D. Bruch, S.
Wilasrusmee and D. Kiltur, 2002. Tmmunostimulatory
effect of Silybam Marianum (Milk thistle) extract.
Med. Sci. Mamt, 8: 439-443,

1049



J. Anim. Vet Adv., 6 (9): 1047-1050, 2007

Chumpon, W., S. Kittur, J. Siddiqui, D. Bruch, S.
Wilasrusmee and D. Kiltur, 2002, In  vitro
immunomodulatory effects of ten commonly used
herbs on murine lymphocytes. J. Altern. Complemen.
Med., 8: 467-475.

Courreges, M.C., F. Benencia, C.E. Coto, E.J. Massouh
and F.C. Coulombie, 1994. In vitro antiphagocytic
effect of Melia azedarach leaf extracts on
mouse peritoneal exudates cells. J. Ethnopharmacol.,
43:135-141.

David, O.F., K. Wright, K. Klein, K. Dabiri, K. Cosulich
and R. George, 2003. Enhancement of the humoral
immune response by FEchinacea purpurea in
female Swiss mice, Immunopharma. Immunotoxicol .,
25: 551-555.

Galey, F.D., 1998. In: Toxic Plants and Other Natural
Toxicants. Garland, T. and A.C. Barr (Eds.), GAB
Intrenational, New York.

Huson, .. and P. Hay, 1980. Chapter 5 Antibody
Interaction with Antigen. In Thomas, A. (Ed.),
Practical Tmmunol. Blaclkwell, Edinburgh, pp: 131.

Metacalf, T., J. Gallin, W. Nanseef and M. Root, 1986.
Transduction mechanism receptor. In: Laboratory
Manual of Neutophil function. Raven Press, New
York, TTSA., pp: 87-97.

Nores, MM., M.C. Courreges, F. Benencia and F.C.
Coulombie, 1997, Immunomodulatory activities of
Trichilia glabra aqueous leaf extract. T.
Ethnopharmacol., 55: 99-106.

Petrie, A. and P. Watson, 1999. Statistics for Veterinary
and Animal Science. Oxford, UK.: Blackwell Science
Ltd.

Rhaymah, M.S., B.A. Al- Badram and M.I. Al- Farwachi,
2006. The effect of aqueous extracts of Nerium
oleander leaves against mites inrabbits. Proceeding
of 4th Scientific Conference, College of Veterinary
Medicine, University of Mosul, pp: 43.

Roitt, 1., A. Brostoff, D. Male, 1993. Defect in
phagocytosis, Immune Deficiency. Tn: Immuneology
(3rd Edn.), Mosby-Year Book. Europe Limited,
Lynton House, London, UK., pp: 108.

Rose, R., H. Friedman and L. Fahey, 1986. Manual of
Climical Laboratory Immunology, (3rd Edn.), Am. Soc.
Microbiol., Washington DC, pp: 282-289.

Schultz, R P., 1982. Assay of cellular immumty. J. Am. Vet.
Med. Assoc., 181: 1169-1176.

Tizard, L., 1987. Vetermmary Immunology, An Introduction
(3rd Edn.), W.B. Saunders Company. Philadelphia,
pp: 11-23.

Valentine, F. and T. Lawrence, 1971. Cell-Mediated
Immunity. Tn: Adv. Int. Med., 17: 51-93.

Vander Nat, IM., I.P.AM Klerx, H. VanDijk, K.T.D.
Desilva and R.P. Labadie, 1987. Immunomodulatory
activity of Azadirachta indica aqueous leaf extract. J.
Ethnopharmacol., 19:125-130.

1030



