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Abstract

Studies have demonstrated that plant extracts possess various biological characteristics, 
including immunomodulatory activity. Heracleum persicum (Apiaceae), a medicinal plant 

.
H. persicum

relative organ weight, delayed type hypersensitivity (DTH) response and haemagglutination titre 

P 

the plant doses examined. The H. persicum P < 0.05) in 

H. persicum showed a stimulatory 
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Introduction

The immune system is involved in the etiology, 
macrophages, natural killer cells and complement 

natural products as an alternative to conventional 

decades (3). Medicinal plants serve as therapeutic 

these plants and their isolated constituents have * Corresponding author:
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immunomodulatory activity are Viscum 
album, Panax ginseng, Asparagus racemosus,
Azadirachta indica, Tinospora cordifolia,
Polygala senega and Ocimum santum (9-11). The 

Heracleum persicum
(Apiaceae), known as “Golpar”, is a large shrub 

microbial (12). H. persicum contains volatile 

has been reported (15, 16). However, there is no 
in-vivo immunomodulatory 

H. persicum in animal 
models.

Experimental

Plant extract

and authenticated by Dr. Mirtajaldini,
, Iran. A voucher specimen 

Pharmacognosy Department, 
S P
Medical S

H. persicum was prepared, 

dried. The extracts with a suitable adsorbent 

Animals

mice (20-25 g). The animals were bred and 
maintained under standard laboratory conditions 

A commercial pellet diet and water were given 
ad libitum.

Treatment protocol
The plant extract was suspended in normal 

animals. Group I (control) received normal 
saline; group II, plant extract 50 mg/kg body 
weight; group III, plant extract 100 mg/kg; and 

weight gain (percentage) and relative organ 

each animal.

Assessment of humoral immune functions
Animals within the experimental groups were 

th

studied in these animals.

Haemagglutinin titre assay
Haemagglutinin titre (HT) assay was 

antibody titre was assigned to the highest serum 
dilution showing visible haemagglutination.

Delayed type hypersensitivity response
The delayed type hypersensitivity (DTH)

immunized with 1×109

were again challenged with 1×10  cells in the 
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Liver function  and blood parameters 

transaminase (SGOT), serum glutamate pyruvate 
transaminase (SGPT) and blood parameters 

relevant kits (Span Diagnostics, Surat, India). 

control and three treatment group), as described 

described above.

Determination of LD50

administered by i.p. injection  in increasing 

50

16 (19).

Statistical analysis

accepted at P < 0.05. The results are expressed 
as means ±SE (standard error).

Results

Group
Relative organ  weight (mean ± SE) in grams

Spleen Liver Kidney

Plant extract (50 mg/kg) 0.5 ± 0.12 5.2 ± 0.4* 1.1 ± 0.1

Plant extract (100 mg/kg) 0.59 ± 0.1* 5.5 ± 0.2* 1.2 ± 0.1

Plant extract (200 mg/kg) 0.76 ± 0.14* 6. 0 ± 0.3* 1.3 ± 0.1*

Control 0.37 ± 0.07 4.6 ± 0.6 1.1 ± 0.2

Values are presented as mean ± SE of six mice. 
*P 
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Test sample

H. persicum (950 mg/kg)      H. persicum (100 mg/kg)       H. persicum (200 mg/kg)

Control                                Dexamethasone

0.5

0.4

0.3

0.2

0.1

0

Table 1. H. persicum

Figure 1. H.persicum extract on DTH response in mice, compared with dexamethasone and the control group.



Acute toxicity and LD50 determination
50

than 1600 mg/kg. Hence,this plant was not lethal 

effect of plant extract on body weight and 
lymphoid organ weight

H. persicum extract 
showed toxicity or mortality in the extract-

kg,compared with the control group (P < 0.05) 
(Table 1). 

Effect of plant extract on humoral immunity 
parameters

In the haemmaglutination titre (Table 2), 

groups (P < 0.05).

Effect of plant extract on cell-mediated 
immunity parameters

(P < 0.05) increase 
in DTH response (Figure 1), compared to the 
control animals. In this study, dexamethasone  

to the control group (P < 0.05).

Effect of plant extract on liver enzymes and 
blood parameters

with H. persicum
this study (P 

control group  (P < 0.05) (Table 3).

Discussion

H. persicum has primarily been described 

in traditional medicine. This plant has been 

present study, H. persicum showed an overall 

both humoral and cellular immunity. In the HT 
test, the plant showed an increased response 
with all the tested doses, but this increase was 

coumarins, which can augment the humoral 
response by stimulating the macrophages and 

(21). It appears that 100 mg/kg is the optimum 
humoral immunity dose in mice. An increase in 

test, the DTH response, which directly correlates 

The mechanism behind this elevated DTH 
during the CMI responses could be due to the 

the antigen, they are converted to lymphoblasts 

Group Treatment for 5 days HT ( Mean ±SE)

I Plant extract (50 mg/kg) 5 ± 1*

II Plant extract (100 mg/kg) 7 ± 1*

III Plant extract (200 mg/kg) 4 ± 1

IV Control 2 ± 1

* P 

P 

Table 2. H. persicum

pretreatment.
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(23). An increase in DTH response indicates 
that the H. persicum extract has a stimulatory 

H. persicum 

cells. Recent reports indicate that several types 

(25). Some reports have suggested that these 

stimulating agents, i.e. directly enhancing 

constituents also possess antioxidant properties 
and they may induce the immunostimulant 

to possess immunomodulatory properties (26-

been reported (29, 30). 
H. persicum has stimulated both humoral, 

system. H. persicum 

immunostimulatory agent (31). There are 

H. maximum and H. nepalense. The 
H. maximum . stimulate the 

H. 
maximum 

dose-response curve (32). It has been shown 
H. nepalense,

increase in HT, compared to the untreated 

mg/kg (33). 

that H. persicum also has appreciable 
immunostimulatory activity, but it is not 
possible at this juncture to single out the most 

this plant. However, based on the published 

to be the most likely candidates eliciting 

H. persicum in human is simple, since 

constituents in the Iranian household. Its 

shrimp lethality assay (15). However,based on 
the results obtained in this study,it seems that 

use in immunocompromised individuals are 
still to be investigated. Finally, we suggest that 
H. persicum

Acknowledgements

study. 

Table 3. H. persicum

Immunomodulatory Activity of Aqueous Extract of Heracleum persicum Desf. in Mice

Group Treatment SGPT SGOT WBC Hb (g/dL) RBC (× 106/mm3)

I Plant extract (50 mg/kg) 56.63 ± 19.02 112.30 ± 37.04 6.60 ±1.32* 13.64 ± 0.57 9.42 ± 0.48-

II Plant extract (100 mg/kg) 54.5 ± 27 129.41 ± 33.01 4.32 ± 2.13 13.34 ± 0.42 9.44 ± 0.72

III Plant extract (200 mg/kg) 53.71 ± 25.01 120.81 ± 29.03 5.02 ± 1.90 13.30 ± 0.92 9.18 ± 0.51

IV Control 72.84 ±16.87 106.64 ± 20.14 4.92 ± 1.63 15.04 ± 1.63 9.73 ± 1.32
*P
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