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Abstract

Objective: In this study, theimmunopotency of dried coriander seed (Cr), turmeric (Tu) and thyme (Th) powders feed additives in broilers
was investigated. Methodology: Three hundred, day old broiler chicks were divided into 5 groups, each of 3 replicate and kept for a
period of 35 days. A basal diet was used to which Cr, Tuand Th were added either solely at level of 0.75% or in mixture (Mx), while control
fed basal diet (C). Haemagglutinating Inhibiting (HI) antibody titre against Newcastle Disease (ND) was measured in sera of all birds. By
the end of the experimental period, three birds from each replicate were weighed and killed then bursa (Br), thymus (Thy) and spleen (Sp)
were extracted to calculate weight indices and fixed in formol buffer for morphometric measurements. Results: The Hi titres were higher
(p<0.05) in Cr and Tu compared with others. The Br, Thy and Sp weight indices were higher (p<0.05) in all groups than C, while those of
Tu, Th and Mx groups were higher (p<0.05) than Cr group. The morphometric measurements were higher (p<0.05) in all treated groups
compared to C, while values of Tu were higher (p<0.05) than Th and Cr groups. Conclusion: Dried Cr and Tu feed additives had an
immunomodulatory effect in broilers.
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INTRODUCTION

Nowadays, using of alternative phytobiotics feed
additives in the form of plant extracts or essential oils for
broilers is encouraged due to European banning of using
antibiotics as growth promoters'. Diseases especially
immune-suppressive ones, vaccination failure and misuse of
antibiotics cause great financial losses for poultry production
all over the world. It was found that natural herbs contain
variety of biologically active phytochemicals as flavonoids,

terpenoids, lignans, linalool and other essential oils
that proved antimicrobial, antioxidant, digestive and
immune-stimulatory  effects*®.  However, lately, the

immuno-modulation mechanisms of herbs and their
derivatives in poultry have been studied previously with
successful results>".

Coriander (Coriandrum sativum L.) is a medicinal plant
from the Umbeliferae family and the seeds contain
mainly essential oil linalool. Coriander proved potential
antibacterial'?, antioxidant' and stimulatory effect of digestive
process'.

The Curcuma longa L. of the family Zingiberaceae
named turmeric is an herb. Curcumin a major component in
turmeric has a potent antioxidant and anti-carcinogenic
activities as well as immune potency effect!>®,

Thymus wvulgaris is a herb in the Lamiaceae family and
the major components of thyme essential oil are thymol and
carvacrol that possess antioxidant properties'’, while phenolic
constituent shows greatantimicrobial activities'®and improve
performance parameters'®2,

The effect of herbs either singly or in combination on the
bird’s immune response was not previously fully studied.
Accordingly, the aim of the present study trial was to
investigate the immunopotency of dried coriander seed,
turmeric and thyme powders feed additives in broilers.

MATERIALS AND METHODS

Experimental design: A total of 300 days old Cobb 500 broiler
chicks were divided into 5 groups, each of 3 replicate and
reared on floor pens for a period of 35 days. Cobb broiler’s
specified basal diet were used to which coriander (Cr),
turmeric (Tu) and thyme (Th) were added either solely at level
of 0.75% or in mixture (Mx) at level of 0.25%, while control
birds were fed untreated basal diet (C). Haemagglutinating
Inhibiting (HI) antibody titers against Newcastle Disease (ND)
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vaccination were measured in sera of all birds to evaluate the
humoral immune response. By the end of the experimental
period, three birds from each replicate were selected
randomly then weighed and marked to determine live body
weight. Each bird was slaughtered then bursa (Br), thymus
(Thy) and spleen (Sp) were extracted and weighed
individually. Tissue samples from extracted organ were fixed
in 10% formol buffer to be used in morphometric
measurements. The weight indices of Br, Thy and Sp were
calculated and subjected to statistical analysis. All the birds
were maintained as per the guidelines and approval was taken
from the ethical committee of the faculty.

Lymphoid organs weight index: The organ weight indexes
were calculated according to Zhang et a/?'.

Postmortem and histopathological examination: Birds
and their organs were subjected to careful postmortem
examination and gross abnormalities were recorded. The fixed
tissue specimens were processed and embedded in Paraffin
wax, sectioned at 4 um and then stained with Hematoxylin
and Eosin (H and E)%.

Morphometric measurements: Histoquantitative studies
were performed by counting the number of bursal (Br),
thymic (Thy) and splenic (Sp) lymphocytes according to
morphometric method of Biljana et a/%, the test areas of Br,
Thy and Sp were three random fields under light microscope,
lymphocytes in these fields were counted and then the mean
values were calculated for each sample.

Statistical analysis: The SPSS 18 software was used to
analyze data output from the study, while significant
differences among means were detected using LSD described
by Snedecor and Cochran®.

RESULTS AND DISCUSSION

Immuno-modulation can be defined as a change
(stimulating or suppressing) in the indicators of cellular,
humoral and non-specific defense mechanisms?. Herbal
plants exert immunological effects through their secondary
metabolites?.

Phytogenic plants proved their immune-stimulatory
activity through cytokine production, macrophage activation
and lymphocyte activity?” or anti-inflammatory activity?.
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Fig. 1: HI antibody titers against ND vaccination

The mechanism of action of phytogenic feed additives as
immuno-stimulating agents in poultry needs more focusing
and explanations.

Herein, the results of HI antibody titers against ND
vaccination (Fig. 1) indicated significant high levels in Cr, Tu
and Mx groups compared with control and Th groups, while
the titers of Cr and Tu groups were significantly higher than
Mx group. No significant difference were detected in Hl titers
of both Th and control groups. The (Br), (Thy) and (Sp) weight
indices were significantly (p<0.05) higher in all groups than
control, while those indices were significantly (p<0.05) higher
in Tu, Th and Mx groups as compared to Cr group (Table 1).
The morphometric measurements of Br, Thy and Sp obtained
from the histoquantitative studies (Fig. 2) revealed that all
treated groups were significantly higher than control, while
values of Tu and Mx groups were significantly (p<0.05) higher
than Th and Cr groups (Table 1).

The effect of mixture of different medical plants added to
the broilers ration to improve the humoral immune status of
the birds was evaluated with successful results®®3°, whoever,
other study of Daneshmand et a/3' reported no significant
effect of herbal plants with or without probiotic on immune
response to vaccination.

Scarcely or limit reports are available regarding the effect
of coriander seed on poultry immunity. Recently, the positive
effect of coriander on immune response has been
demonstrated already??, although Jang*® could not detect any
significant effects onimmune parameter. It was observed that
supplementation of coriander seed 0.3% to poultry diet
significantly improve the mean values of the total serum
protein®1* and this may accordingly increase the level of
circulating antibodies by indirect way.

Curcumin shows several pharmacological effects
including  anti-inflammatory,  antimicrobial, antiviral,
antifungal and antioxidant activities®. Considering the
immuno-stimulatory effect of turmeric, the finding of this
study is on accordance with earlier finding of Antony et a/®
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who have observed that curcumin increased the circulating
antibody titers against sheep red blood cells in bulb c
mice. As well, Kurkure et a/* detected that turmeric has
restored the reduced humoral response of aflatoxicosis
induced immune-suppression, thus carry the humoral
immune-stimulating potential. More recently, many
investigations3**' provided that turmeric feed additive had a
significant improvement effect on immune organs weight
index as well as antibody response against Newcastle disease
vaccination in broiler chickens due to its antioxidant
activity. Emadi and Kermanshahi** found that serum
immunologlobulins of chickens were affected by addition of
different turmeric turmeric powder levels into the feed,
correspondingly, IgA and IgM at 21 days of age and IgG at 21
and 42 days of age significantly increased in birds. The potent
immuno-modulatory mechanism of turmeric powder on
immune response was explained by Jagetia and Aggarwal®
who demonstrated that turmeric powder can modulate the
activation of T cells, B cells, macrophages, neutrophils, natural
killer cells and dendritic cells, therefore, elevated antibody titer
production and consequently betterimmune responses were
expected.

On the contrary, Mehala and Moorthy* recorded that
combination of Curcuma longa with Aloe vera plant feed
additive reduced the haemagglutination inhibition antibodies
titers values against Newcastle disease compared to control.
Nouzarian et a/* found that inclusion of turmeric powder
had nosignificantimpact on antibody titer production against
ND and influenza viruses. The lack of satisfactory effects of
turmeric on immune responses might be related to the
inclusion levels of the additive in the bird’s ration. Where in
rats curcumin at a dose of 10 and 20 mg kg™ b.wt. could not
enhance the IgG levels in the NK cells, whereas a higher dose
(40 mg kg™ did elevate IgG levels significantly, as well none
of the three doses of curcumin significantly enhanced either
delayed-type hypersensitivity or NK cell activity*®. The health
status of birds, hygienic status of experimental site, external
challenges, basal diets composition and digestibility may to a
great extent account for the contradictory reports in the
literature regarding the immuno-modulatory effect of turmeric
powder®,

Regarding thyme, it has been demonstrated to have
bactericidal and fungicidal effect*“ as essential oil as thymol
and carvacrol have been reported to possess antioxidant
activity and accordingly, elevated immune responses of
birds were predictable. In accordance with the results of this
study Hosseini eta/* found that inclusion of ground thyme
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Table 1: Organ weight index and morphometric measurement of bursa, thymus and spleen

Treatments*
Aspect Control Coriander Turmeric Thyme Mixture organ
Organ weightindex
Bursa 2.80+0.1¢ 43.64£0.26" 4.47+0.20° 5.05+0.54 401%£0.34%®
Thymus 4.02+0.25¢ 5.4310.46" 7.23£0.54 7.38£0.50° 6.581+0.47*
Spleen 3.20+0.32¢ 4.2010.26° 6.04£0.38° 5.57£0.49° 5.02+0.29%
Morphometric measurement
Bursa 153.00£3.54¢ 861.00£26.87° 366.50+3.54b 1743.00£31.11° 596.75+23.69°
Thymus 570.00%=14.14¢ 733.75+8.84° 597.50+10.61° 672.501+14.14° 650.75+8.13°
Spleen 1179.25+5.3¢ 2705.50+56.6" 3339.25+75.3° 6413.00+5.66° 4230.001+9.90°

*Means in the same row with different superscripts are significantly different (p<0.05)

in diets of broilers immunological response to sheep red
blood cells. It was observed that thyme not only act as
immune-stimulator but also thyme essence alleviate the post
vaccinal reactions to Newcastle disease®®. Contrary results
were obtained by Abdulkarimi*, Mansoub and Myandoab®
and Toghyani et a/**>3 who detected that application of
thyme in broiler diets failed to have favorable statistically
significant impact on humoral immune responses of the
broilers to vaccinations. These inconsistent results considering
the effect of thyme on theimmune response might be related
to the dose, type and preparation method of the additive and
also vaccination program used.

CONCLUSION

Dried coriander and turmeric powders feed additives
at level of 0.75% or a mixture of both of them had an
immuno-modulatory effect in broilers and could be used in
areas with high risk of viral infection as it will help in
maximizing the benefits of vaccines. Moreover, further
investigations on the interaction between the tested herpes
should be carried out with special attention to recommended
dose of each.

REFERENCES

1. Greathead, H., 2003. Plants and plant extracts for improving
animal productivity. Proc. Nutr. Soc., 62: 279-290.

Mitsch, P., K. Zitterl-Eglseer, B. Kohler, C. Gabler, R. Losa and
I. Zimpernik, 2004. The effect of two different blends of
essential oil components on the proliferation of Clostridium
perfringens in the intestines of broiler chickens. Poult. Sci.,
83:669-675.

Ghazalah, A.A. and AM. Ali, 2008. Rosemary leaves as a
dietary supplementforgrowthin broiler chickens.Int.J. Poult.
Sci., 7: 234-239.

Abdulkarimi, R., 2011. Immune response of broiler chickens
supplemented with Thyme exteract (7hymus vulgaris) in
drinking water. Ann. Biol. Res., 2: 208-212.

138

Kim, SW., M.Z. Fan and T.J. Applegate, 2008. Nonruminant
nutrition symposium on natural phytobiotics for health of
young animals and poultry: Mechanisms and application.
J. Anim. Sci., 86: E138-E139.

Yang, Y., P.A.ljiand M. Choct, 2009. Dietary modulation of gut
microflora in broiler chickens: A review of the role of six kinds
of alternatives to in-feed antibiotics. World's Poult. Sci. J.,
65:97-114.

Hashemi, S.R. and H. Davoodi, 2010. Phytogenics as
new class of feed additive in poultry industry. J. Anim. Vet.
Adv., 9: 2295-2304.

Hashemi, S.R. and H. Davoodi, 2011. Herbal plants and their
derivatives as growth and health promoters in animal
nutrition. Vet. Res. Commun., 35: 169-180.

Landy, N., G. Ghalamkari, M. Toghyani and F. Moattar, 2011.
The effects of £chinacea purpurea L. (purple coneflower) as
an antibiotic growth promoter substitution on performance,
carcass characteristics and humoral immune response in
broiler chickens. J. Med. Plants Res., 5: 2332-2338.

Hashemi, S.R. and H. Davoodi, 2012. Herbal plants as
new immuno-stimulator in poultry industry: A review. Asian
J. Anim. Vet. Adv., 7: 105-116.

. Kavyani, A, A.Z. Shahne, J. PorReza, S.M.A.J. Haji-abadi and

N. Landy, 2012. Evaluation of dried powder of mushroom
(Agaricus bisporus) as an antibiotic growth promoter
substitution on performance, carcass traits and humoral
immune responses in broiler chickens. J. Med. Plants Res.,
6: 94-100.

Burt, S.,2004. Essential oils: Their antibacterial properties and
potential applications in foods: A review. Int. J. Food
Microbiol., 94: 223-253.

. Wangensteen, H., A.B. Samuelsen and K.E. Malterud, 2004.

Antioxidant activity in extracts from coriander. Food Chem.,
88:293-297.

Saeid, J.M.and A.S. Al-Nasry, 2010. Effect of dietary coriander
seeds supplementation on growth performance carcass traits
and some blood parameters of broiler chickens. Int. J. Poult.
Sci., 9: 867-870.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Asian J. Poult. Sci,, 10 (3): 134-140, 2076

Suvanated, C., 2003. Effect of turmeric (Curcuma longalinn.)
as an antioxidant on immune status and growth
performances of stressed broilers. M.Sc. Thesis, The
Chulalongkorn University Faculty of Veterinary Science,
Thailand.

Anand, V., M. Gulati, P. Rastogi, J. Dixit, M.A. Khan and N. Lal,
2012. Curcumin A therapeutic approach: A review. Spatula
DD, 2: 117-125.

Abu-Darwish, M., ZHA. Dieyeh, B. Mufeed,
A.R.M. Al-Tawaha and S.Y.A. Al-dalain, 2009. Trace element
contents and essential oil yields from wild thyme plant
(Thymus serpyllum L.) grown at different natural variable
environments, Jordan. J. Food Agric. Environ., 7: 920-924.
Varel, V.H., 2002. Carvacrol and thymol reduce swine
waste odor and pathogens: Stability of oils. Curr. Microbiol.,
44:38-43.

Al-Kassie, G.A.M., 2009. Influence of two plant extracts derived
from thyme and cinnamon on broiler performance. Pak. Vet.
J.,29:169-173.

Abdulkarimi, R, A.M. Aghazadeh and M. Daneshyar, 2011.
Growth performance and some carcass characteristics in
broiler chickens supplemented with thymus extract
(Thymus vulgaris) in drinking water. J. Am. Sci., 7: 400-405.
Zhang, H.M., H.D. Hunt, G.B. Kulkarni, D.E. Palmquist and
L.D. Bacon, 2006. Lymphoid organ size varies among inbred
lines 65 and 7, and their thirteen recombinant congenic
strains of chickens with the same major histocompatibility
complex. Poult. Sci., 85: 844-853.

Bancroft, J.D. and M. Gamble, 2008. Theory and Practice of
Histopathological Techniques. 6th Edn., Churchill Livingstone,
New York, London, Madrid.

Biljana, M., R. Ana, A. Ruzica, D. Ljiljana and M. Mileva, 2008.
Changes in lymphatic organs of layer chickens following
vaccination against Marek's Disease: Histological and
stereological analysis. Acta Vet., 58: 3-16.

Snedecor, G.W. and W.G. Cochran, 1967. Statistical Methods.
6th Edn., Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi,
India, Pages: 593.

Bakuridze, A.D.,M.S. Kurtsikidze, V.M. Pisarev, R.V.Makharadze
and D.T. Berashvili, 1993. Immunomodulators of plant origin
(review). Pharmacol. Chem. J., 27: 589-595.

Hashemi, S.R., I. Zulkifli, Z. Zunita and M.N. Somchit, 2008. The
effect of selected sterilization methods on antibacterial
activity of aqueous extract of herbal plants. J. Biol. Sci.,
8:1072-1076.

Tan, B.K.H. and J. Vanitha, 2004. Immunomodulatory and
antimicrobial effects of some traditional Chinese medicinal
herbs: A review. Curr. Med. Chem., 11: 1423-1430.

Li, X.Y.,2000. Immuno-modulating components from Chinese
medicines Pharm. Biol., 38: 33-40.

139

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Kong, X.F., Y.L. Hu, Y.L. Yin, G.Y. Wu, R. Rui, D.Y. Wang and
C.B. Yang, 2006. Chinese herbal ingredients are effective
immune stimulators for chickensinfected with the Newcastle
disease virus. Poult. Sci., 85: 2169-2175.

Khaligh, F., G. Sadeghi, A. Karimi and A. Vaziry, 2011.
Evaluation of different medicinal plants blends in diets for
broiler chickens. J. Med. Plants Res., 5: 1971-1977.
Daneshmand, A., G.H. Sadeghi, A. Karimi and A. Vaziry, 2011.
Effect of oyster mushroom (Pleurotus ostreatus) with and
without probiotic on growth performance and some
blood parameters of male broilers. Anim. Feed Sci. Technol,,
170:91-96.

Al-Jaff, F.K, 2011. Effect of coriander seeds as diet ingredient
on blood parameters of broiler chicks raised under high
ambient temperature. Int. J. Poult. Sci., 10: 82-86.

Jang, J.P., 2011. Effect of different levels of coriander oil on
performance and blood parameters of broiler chicks. Ann.
Biol. Res., 2: 578-583.

Ali, H.A,, F.F. Mohamed, H.A. Abdellatif and F.I. Massoud,
1992. Effect of Boi-tonic on broiler performance. Proceedings
of the 2nd Congress Faculty of Veterinary Medicine,
(CFVM'92), Cairo University, pp: 91-95.

Garcea, G., DP. Berry, DJL. Jones, R. Singh and
A.R. Dennison et al, 2005. Consumption of the putative
chemopreventive agent curcumin by cancer patients:
Assessment of curcumin levels in the colorectum and their
pharmacodynamic consequences. Cancer Epidemiol.
Biomarkers Prev., 14: 120-125.

Antony,S.,R.Kuttan and G.Kuttan, 1999.Immunomodulatory
activity of curcumin. Immunol. Invest., 28: 291-303.

Kurkure, N.V., S.P. Pawar, S.M. Kognole, A.G. Ganorkar,
A.G.Bhandarkarand D.R.Kalorey, 2001. Ameliorative effect of
turmeric (Curcuma longa) iniduced afaltoxicosis in cockerels.
Indian J. Vet. Pathol., 10: 35-35.

Al-Sultan, S.I., 2003. The effect of Curcuma longa (Tumeric)
on overall performance of broiler chickens. Int. J. Poult.
Sci.,, 2:351-353.

Kumari, P., M.K. Gupta, R. Ranjan, KK. Singh and R. Yadava,
2007. Curcuma longa as feed additive in broiler birds and its
patho-physiological effects. Indian J. Exp. Biol., 45: 272-277.
Gowda, N.K.S., D.R. Ledoux, G.E. Rottinghaus, A.J. Bermudez
and Y.C. Chen, 2008. Efficacy of turmeric (Curcuma longa),
containing aknown level of curcuminand a hydrated sodium
calcium aluminosilicate to ameliorate the adverse effects of
aflatoxin in broiler chicks. Poult. Sci., 87: 1125-1130.
Sadeghi, GH., A. Karimi, S.H.P. Jahromi, T. Azizi and
A. Daneshmand, 2012. Effects of cinnamon, thyme and
turmericinfusions onthe performance andimmune response
in of 1-to 21-day-old male broilers. Revista Brasileira Ciencia
Avicola, 14: 15-20.



42.

43.

44,

45.

46.

47.

48.

Asian J. Poult. Sci,, 10 (3): 134-140, 2076

Emadi, M. and H. Kermanshahi, 2007. Effect of turmeric
rhizome powder on immunity responses of broiler chickens.
J. Anim. Vet. Adv., 6: 833-836.

Jagetia, G.C. and B.B. Aggarwal, 2007. Spicing up of the
immune system by curcumin. J. Clin. Immunol., 27: 19-35.
Mehala, C. and M. Moorthy, 2008. Effect of Aloe vera
and Curcuma longa (Turmeric) on carcass characteristics
and biochemical parameters of broilers. Int. J. Poult. Sci.,
7:857-861.

Nouzarian, R., S.A. Tabeidian, M. Toghyani, G. Ghalamkari and
M. Toghyani, 2011. Effect of turmeric powder on
performance, carcass traits, humoral immune responses and
serum metabolites in broiler chickens. J. Anim. Feed Sci.,
20: 389-400.

South, E.H., J.H. Exon and K. Hendrix, 1997. Dietary curcumin
enhances antibody response in rats. Immunopharmacol.
Immunotoxicol., 19: 105-119.

Basilico,M.Z.and J.C.Basilico, 1999. Inhibitory effects of some
spice essential oils on Aspergillus ochraceus NRRL 3174
growth and ochratoxin a production. Lett. Applied Microbiol.,
29:238-241.

Thakare, M., 2004. Pharmacological screening of some
medicinal plants as antimicrobial and feed additive. M.Sc.
Thesis, Virginia Polytechnic Institute and State University,
Blacksburg, Virginia, USA.

140

49.

50.

51.

52.

53.

Hosseini, S.A., A. Meimandipour, F. Alami, A. Mahdavi,
A. Mohiti-Asli, H. Lotfollahian and D. Cross, 2013. Effects of
ground thyme and probiotic supplements in diets on
broiler performance, blood biochemistry  and
immunological response to sheep red blood cells. Ital.
J. Anim. Sci., 12: 116-120.

Feizi, A. and M. Nazeri, 2011. Thyme essential oils
(Thymus vulgaris) alleviate vaccination reactions in broiler
chickens. Ann. Biol. Res., 2: 464-468.

Mansoub, N.H. and M.P. Myandoab, 2011. The effects of
different levels of Thyme on performance, carcass traits,
blood parameters of broilers. Ann. Biol. Res., 2: 379-385.
Toghyani, M., M. Tohidi, A.A. Gheisari and S.A. Tabeidian,
2010. Performance, immunity, serum biochemical and
hematological parameters in broiler chicks fed dietary thyme
as alternative for an antibiotic growth promoter. Afr. J.
Biotechnol., 9: 6819-6825.

Toghyani, M., M. Toghyani, M. Mohammadrezaei, A. Gheisari,
S.A. Tabeidian and G. Ghalamkari, 2011. Effect of cocoa and
thyme powderalone orin combination on humoralimmunity
and serum biochemical metabolites of broiler chicks.
Proceedings of the 2nd International Conference on
Agricultural and Animal Science, VYolume 22, November
25-27,2011, Singapore, pp: 114-118.



	ajpoultry.pdf
	Page 1


