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ABSTRACT

Cynodon dactylon is used in Iranian traditional medicine as a healing agent for reducing the complications of
diabetes mellitus. We proposed that Cynodon dactylon may perform its effects through moderating humoral and
cellular immune responses. We aimed to determine the possible effects of hydroalcholic extract of Cynodon
dactylonon humoral and cellular immune responses following the Revl challenge in the mouse model. 20 NMRI-
malemice were randomly grouped in two equal groups and immunized with Rev1[0.1 ml Revl+0.9 PBY. Mice in
the treatment group orally received 400 mg/kg hydroalcoholic extract of Cynodon dactylon every day from the
beginning of the study for 2 weeks. Blood samples were obtained from the animals 5 days after the last injection.
Moreover, 48 hr before bleeding time, Rev1[0.1 ml Revl+0.9 PBY was injected into the left hind foot pad of mice.
The levels of anti-Revl antibody and the specific cellular immune responses were measured by
microhemagglutination test and footpad thickness, respectively. Moreover, susceptibility of macrophages
respiratory burst and proliferation of immune cells were measured in order withNitroblue tetrazolium[NBT] and
Microculture Tetrazolium Assay [MTT]. The concentrations of IL-1, TNFa, 11-6, and IL-10 in the serum were
determined using commercially available ELISA kits. We found a significant increase in anti-Revl antibody levels
and simultaneously a significant decrease in the level of cellular immunity[ DTH] in the treatment group compared
to the control group. Lymphocyte proliferation index in splenocytes was significantly increased in the treatment
group. However, the level of respiratory burst in phagocytic population of splenocytes dramatically decreased in the
treatment group compared to the control. A significant decrease in IL-6, TNF-a , IL-1 and increasell-10 serum
levels were also seen in the treatment group. Cynodon dactylon extract could have an anti-inflammatory effect
through downregulation of pro-inflammatory cytokines and can be considered as the moderating immune system
compound.
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INTRODUCTION

Herbal drugs include plants, herbal complexes arbdi products or plant or even a combination ahgd which
were used thousand years before the advent of mattags and also used currently[1]. Herbal planésused all
over the world in different methods both in alldpatand traditional systems[2]. According to the NdoHealth
Organization [WHO], 80% of people worldwide, usaditional treatment[3]. Moreover, 60% of drugs é¢onéd by
the Federal Drug Association [FDA]during 1984-19@ére isolated from natural sources, especially tp[dh
Cynodon dactylon, also known as Bermuda grass,perannial grass native to the warm temperate apmictl
regions[4]. In Northwest Iran, C. dactylon is knoam “Chayer” and the aqueous extract of its rhizommewidely
used in the treatment of cardiovascular disordersh sas atherosclerosis and heart failure becausésof
hypolipidemic and cardiac tonic effects[5,6]. Iceat studies the anti-diabetic, anti-microbialffjpolipidemic[8],
hepatoprotective[9] and anti-emetic[10]effects yii@don dactylon have been established.

We aimed to investigate the effects hydroalchatizaet of Cynodon dactylon on humoral and cellitamunity in
NMRI mice after challenge with Revl.
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MATERIALSAND METHODS

Plant materials and extraction

C. dactylon was purchased from a traditional herbatket and the genus and species was authentiaatiéz

Herbarium of Botany in Urmia University, Urmia, tiawest Iran. The rhizomes of the plant were driedhiade and
coarsely ground to powder using an automatic grin2@0 g of the powder was mixed in 2 L of distllleater and
placed on a magnet stirrer at a temperature of 36°@ree days. The mixture was then filtered ¢htienes using
the Wattman’s paper. The solution was finally evaped to dryness for 12 hrs at 70°C. The total arhad the

crude extract obtained was 34 g. The extract wadedi with water in order to be given orally by gge

needle[11].

Six to eight-week-old male NMRI mice were purchasemn the animal house of Urmia University of Medlic
Sciences. The animals were housed for one weekebtife experiment, maintained under constant tegyner [22-
24°C] and 12 hr light/dark cycle and received fomad water ad libitum. Animal welfare was observed i
compliance with the regulations of Iran’s Ministsf/Health, and approved by the Medical Ethics Cottaaiof the
University for Animal Studies.

Experimental design, Immunological challenge and evaluation

Mice were randomly allocated to two control andatneent groups of 10 mice each. Each group had ifads

Mice in the treatment group orally received 400 kgghydroalcoholic extract of C. dactylon every degm the
beginning of the study for 2 weeks. When the expert began, animals were intraperitoneally immuhitzice
with one weak interval by Revl [0.1 ml Rev1+0.9 PBEHood was extracted from their hearts 5 daysrafast
injection and the levels of anti-Revl antibody wereasured by microhemagglutination test as destpbeviously
[12]. Moreover, 48 hr before bleeding time, Revilsveaministered subcutaneously into the left hinat fwad of
each mouse and simultaneously the same volumeaspibate-buffered saline [PBS] was injected intoritjlet foot
pad as negative control. Footpad thickness was unedidefore bleeding time with a dial caliper ahd mean
percentage increase in footpad thickness was meghsagcording to the following formula: [Thickness left

footpad] _ [Thickness of right footpad] * 100/ [Ehihess of right footpad].

Quantification of total serum cytokines

The serum concentrations of each cytokine was ihirted using commercially available ELISA kits [eBazence,
San Diego, CA, USA]. Each well of a microplate wasated with 100ul of capture antibody, and incubated
overnight at 4°C. After washing [five times] wittuffer [1x PBS, 0.05% Tween-20] and blocking witlsas
diluent, serum and standard cytokines were add@witeidual wells and the plates were maintained2d at room
temperature. The plates were washed [5 times] bastth conjugated detecting mouse antibody was dddesach
well and incubated at room temperature for 1 h. plages were washed again and further incubatell awitdin—
HRP [horseradish peroxidase] for 30 mins beforea&n with 3,3,5,5- tetramethylbenzidine [TMB] stibn.
Finally, reactions were stopped by adding stoptemif1M H3PO4], and absorbance at 450 nm was nmedswith
an ELISA reader [Molecular Devices, Sunnyvale, TO&A]. The amount of cytokine was calculated from linear
portion of the generated standard curve.

Splenocytes proliferation

Proliferation potential of lymphocytes in splenaezytopulation was evaluated by MTT assay[12]. THerggytes
were plated in 96-well flat-bottomed plates in RPMKO medium supplemented with 10% fetal calf seflmi05
cells/100pl/well] and stimulated with 5Qu PHA solution [1 mg/ml] or medium alone. After T2 incubation,
cultures were pulsed with 20 of the MTT solution [5 mg/ml] for 4 hr at 37°Ch&n 150 ml DMSO was added and
shaken vigorously to dissolve formazan crystal. dptcal density [OD] at 550 nm was measured usiyoplate
reader [Dynatech, Denkendorf, Germany]. The expenisiwere done in triplicate sets. The results wepmessed
as the proliferation index according to the ratfoO®550 of stimulated cells with MOG35-55 to OD560non-
stimulated cells.

Respiratory burst in splenocyte population

Respiratory burst of phagocytic cells in splenogydpulation was checked using NBT dye reductiodescribed
previously with some modification[13,14]. In brigfQ0 ul of suspension of splenocytes were mixed withral bf
Staphylococcus aureus suspension [108 cell/ml] @ddml of 0.1% NBT in PBS [pH=7.4]. The mixture was
incubated at room temperature for 15 mins and sjulesely kept at 37°C for an additional 15 mins. Taduced
dye was extracted in dioxan and quantitated atrs20
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Statistical analysis
Data were analyzed by Studettést and presented as meantSD. P values less tBa&nwre considered
statistically significant.

RESULTS

Footpad thickness after challenge with REV1 wadopered as an indicator for evaluation of delayedetyof
hypersensitivity [DTH] reaction. Mice in the treamt group showed significantly lower DTH respondem the
control mice. Conversely, mean antibody titer i theatment group was significantly higher than thean
antibody titer in control mice[tablel].

Table 1: The footpad thickness per centage and the titer of anti-Rev1 antibody of examined animalsin control and treatment group

Groups Percent footpad thickness  Titr anti-Revibady
control 46.123+1.265 23.45645.216
treatment 16.111+2.324 169.526+7.145
P value <0.01 <0.001

Splenocyte proliferation and respiratory burst sbdva significant increase and decrease, respegtivelmice
treated with C. dactylon compared with the congrolup [table2].

Table2: Theresultsof NBT and MTT assaysfor animalsin control and treatment groups

groups NBT MTT
control 1/365+0/036| 0/465+0/13
treatment| 0/528+0/03 1/326+0/11
P value <0/ 001 <0/001

w
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The serum levels of IL-6, TNE; and IL-1 were checked using the ELISA kit accogdio the manufacturer’s
instructions[figure 1].
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Figurel: Effect of C. dactylon on the serum level of IL-6, TNF-e, IL-1 and | L-10compar ed with the control group[*: P<0.05]
DISCUSSION

C. dactylon has a key role in ethno-medicinal pcastand traditional medicinal systems. It is exiety useful in a
wide variety of diseases and disorders. Variousmphaognostic and pharmacological properties ofdktsact have
been previously investigated by researchers, stipgats medicinal. Recently, several studies hslvewn that C.
dactylon plays an essential role in improving inflaation, candidal and bacterial infections, lipiderand
glycemic disorders, reproductive system and feytiliype 1l diabetes mellitus, and breast cancgr[¥¥e studied
the effects of the hydroalcholic extract of C. gémt on humoral and cellular immunity in NMRI miedter
challenge with Revl. C. dactylon contains 28.17%yeres, 11.79% ash, 10.47% Proteins. Ash contaifg%®.
calcium, 0.58% phosphorus, 0.34% manganese, 0.28%m, 2.08% potassium. Dry grass contains pergt@ts
36.16% carbohydrate, 6.04 % proteins. It contalmenplic phytotoxins viz. ferulic, syringic, paracoaric, vanillic,
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para hydroxyl benzoic and orthohydroxy phenyl acetid[16,17]. Flavonoids and glycosides were fotmde
present in the aqueous extract of C. dactylon wdilkaloids, glycosides and flavonoids were repottetle present
in the ethanol extract of the plant [18]. Other pounds like vitamin Cj carotene, fats, palmitic acid etc. have also
been reported[19]. Analysis of leaves of C. dactyhy GC-MS technique revealed that C. dactylondsasontain
glycerin [38.49%)], 9, 12-Octadecadienoyl chloride]-[15.61%], hexadecanoic acid, ethyl ester [9d0ethyl -d-
glucopyranoside [8.42%], linoleic acid, ethyl eq32%], and phytol [4.89%][16]. Saponins, tannifiavonoids,
phenols in the ethanolic extract of C. dactylonehaignificant antioxidant activity by inhibiting ¥ and Nitric
oxide free radical[20].

In this study, the reduction in the respiratorydtun the phagocytic cells of the spleen cellshia treatment group
may be due to the antioxidant activity of C. damtytompounds. Mangathayaru and co-workers stutiew shat
oral administration of the C. dactylon juice at 2&@d 500 mg/kg in BALB/c mice increased humoralibaaty
response upon antigen challenge, statisticallyifiignt increase in antibody titre in the haematjghation antibody
assay and plaque forming cell assay[21]. The afiasnmatory properties of IL-10 include inhibitioof pro-
inflammatory cytokine production from macrophagesd dymphocytes and promotion of the IgG antibody
response[22]. In this study, It seems that theeimse in the proliferation of immune cells, the lev& anti-Revl
antibody and reduction in production of pro-inflamdory cytokines ]IL-1, IL-6, TNFx]could be attributed to the
production of IL-10 in the treatment group. T cmlédiated immunity has a substantial role in deteimgi the
extent of organ specific autoimmune diseases[23225H is one of the typical response patterns oéll-mediated
immunity[25].The first requirement for DTH reactiemthe priming of a special effector class of gati specific T
cells[26]. DTH response has long been believedetmbdiated by Thl cells[27, 28]. Despite the sigaift increase
in the proliferation of spleen cells in the treahingroup in our study compared to the control grdilgely reduction
in the respiratory burst could explain the decraaghe intensity of the DTH response. It is alsisgible that the
increased proliferation of T cells were as a restitteviation of T cell polarization in a non-Thikesttion.

CONCLUSION

C. dactylon may inhibit the release of cytokinesluding TNFe,IL-6 and IL-1 and increase IL-10 production.
These results showed the significant anti-inflanonatand immunomodulatory activity of C. dactyloroéctive
components. The modulation of inflammation anddiiggaling pathways involved require further study.
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