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ABSTRACT

Mentofin is a herba product containing 10 % eucalyptus oil, 10% menthol, 33% liquid builders and 47% saponins. Its
antimicrobial activity in vitro against Newcastle Disease (ND) virus and urease producing bacteria, and its effect on
antibody response of broilers to Newcastle Disease (ND) virus vaccine were evaluated. Mentofin at 0.5 % concentration
inactivated the lentogenic strain of ND virus within 15 minutes at interaction temperature of 37 °C and at 0.01%
inactivated Proteus vulgarus in nutrient broth while 0.0001% concentration inactivated the same bacteriain urease broth.
For evaluating its effect on antibody response of broilers to ND virus vaccine, one hundred day old broiler chicks were
divided in to four groups (A, B, C and D) with 25 birds in each. Each bird of group A and B was vaccinated against ND
and each bird of group A and C was treated with Mentofin while birds of group D served as negative control. Anti-ND-
HI antibody titer of all birds was monitored on 14, 21, 28 and 35 days of age. Mentofin treated broilers showed higher
consistent antibody titer as compared to untreated broilers. These birds when given challenge infection on 35 days of age
showed same protection as that of untreated vaccinated birds. However, un-vaccinated and Mentofin treated broilers
showed higher protection than those of non-treated unvaccinated. Mentofin did not show any effect on weight gain and
feed conversion ratio of the treated broilers. Moreover, droppings from Mentofin treated birds showed no urease
producing bacteria while 100 percent droppings of the Mentofin untreated birds showed urease producing bacteria.
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INTRODUCTION (IBD) and reactions of Newcastle disease (ND)

vaccination. It has positive effect on weight gain and

Poultry sector is one of the important segments ~ improves the FCR of broilers (Carli et al., 2008). It

of agriculture industry of Pakistan. Broiler meat reduce; Fhe _morb|d|ty and specmlc |65|an after infectious
contributes 23.8 percent of the total meat production in ~ bronchitisvirus (IBV) challenge infection (Barbour et al.,
the country (Economic Survey of Pakistan 2009-2010).  2008). Eucalyptus and peppermint oils potentiate both

The broilers suffer from co-infections resulting in  innate-cell mediated and humoral immune responses in
mortality and higher feed conversion ratio (FCR) (Nili ~Potent immunomodulatory effect on immune response of

chickens occurs quite often because of biological or  therefore, designed to investigate the antimicrobial
chemicals induced immune suppression, variation of  activity of Mentofin and its effect on antibody response
avian pathogens and irregular use of vaccines (Xie and  Of broilersto ND virus vaccine

Song, 2005). Immuno-suppressed flocks may have high

susceptibility to secondary infections and poor feed MATERIALSAND METHODS
conversion ratio and response to commonly used

vaccines (Sharma et al., 2000). In poultry production, Source of chicks: One hundred day old broiler chicks
application of immunostimulants is an essentia were purchased from Big Bird Hatchery, Raiwind Road,
requirement to improve the immunity of broilers. Some Lahore and were transported to Anima House of
herbal products whose mode of action is unknown, are Department of Microbiology, Faculty of Veterinary
effective immunopotentiating agents. Mentofin is one of Science (FVS), University of Veterinary and Animal
such products containing 10 % eucayptus oil, 10% Sciences (UVAYS), Lahore.

menthol, 33% liquid builders and 47% saponins. It is
used in poultry to reduce Escherichia coli (E. coli) related
lesions, mortality with acute infectious bursal disease

Experimental design: The broiler chicks were divided
into 4 groups (A, B, C and D) with 25 birds in each. All
groups were kept in separate cages in the same room. All
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the birds were given fresh water and feed containing
toxin binder (Mycosorb) ad lib. All the birds of each
group were given measured amount of the feed.

Vaccination: On day one, NDV and IBV vaccine
(Bivalent) was administered to each bird of group A and
B using spray method. On day 10 post first treatment
(PFT), oil based inactivated avian influenza virus (HgN,)
vaccine was administered to each bird of al groups
(0.3ml/bird: subcut: mid-dorsal side of neck). On day 11
PFT, live attenuated D-78 vaccine against IBD was
administered to birds of all groups through drinking
water. On day 21 PFT, live attenuated NDV and IBV
Vaccine were administered to each bird of group A and B
through drinking water.

Mentofin treatment: Mentofin (EWABO, Germany)
was administered to birds of group A and C in drinking
water (0.25ml/litre) at age of 5-7, 15-17, 25-31 and 39-41
days (Barbour et al., 2008).

Blood collection: Blood samples (3 ml) from each bird
of all groups were collected from wing vein on day 7, 14,
21, 28 and 35 of age using 5 ml disposable sterile
syringes. Each of the syringes was properly marked and
kept undisturbed at 4 °C for overnight and subsequently
at 37 °C for 2 hours. The serum thus separated from each
syringe was separated and transferred to properly labeled
serum vials. The serum samples thus collected were
stored at -40 °C till required for further processing.

Challenge infection: Each bird of each experimental
group was given challenge infection on 35 days of age
using velogenic strain of the ND virus obtained from
University Diagnostic Laboratory, UVAS, Lahore (0.2
ml: intranasal: 100 units of EIDgy). Clinical signs /
symptoms, morbidity and mortality were recorded for 10
days post challenge infection. The dead birds were
opened and postmortem changes were recorded
(Alexander, 2003).

Feed conversion ratio: Measured amount of feed was
given to each group of the birds. Weight gain of birds of
each group was recorded at weekly interval i.e., on 7, 14,
21, 28 and 35 days of age. At end of the experiment, FCR
at weekly basis was calculated of each group by using
following formula;

FCR = Feed consumed / Weight gain

Detection of urease producing bacterea: Samples of
dropping of birds of each group (5 samples/ group) were
collected at 35 days of age and were mixed in normal
saline. Then these suspensions were inoculated into tubes
containing nutrient and urea base broth (LAB®, UK). The
tubes were incubated at 37°C for 48 hours.

Antibody response: Each serum sample was processed
for monitoring anti-NDV-HI antibodies using hem-
agglutination inhibition (HI) test (Allan et al., 1978).
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Vaccine vial of live lentogenic strain of ND virus was
purchased and processed for determination of HA ftiter.
Its 4HA was determined for its application in HI test.

Antimicrobial activity: In vitro antiviral activity of
Mentofin against NDV was tested at different
concentrations, time and temperature (Barbour et al.,
2010). In vitro antibacterial activity of Mentofin against
urease producing bacteria (Proteus wulgaris) was
determined at different dilutions and time according to
the dilution technique (Tilton and Howard, 1987).

Statistical analysis. The data regarding HI titer was
processed for calculation of geometric mean titer
(Swayne et al., 1998) and data about weight gain was
analyzed using ANOVA (Steel et al., 1997).

RESULTSAND DISCUSSION

Mentofin treated broilers showed higher
consistent antibody (anti-NDV HI antibody titer)
response as compared to untreated broilers (Table 1).
Essential oils of Eucayptus and Peppermint in the
Mentofin preparation might have enhanced the anti-
NDV-HI antibodies in broilers (Awaad et al., 2010). The
herbal product treated birds show increased antibody
response to either NDV or IBDV vaccine (Barbour et al.,
2008). Similarly, layers treated with Polyimmune show
immuno-augmenting effect to NDV vaccine (Shabbir et
al., 2008). However, broilers treated with Habek Mint
(Mentha longifolia) do not show any modulation in
antibody response to NDV vaccine (Al-Ankari et al.,
2004).

Broilers treated with either Mentofin and
vaccinated with NDV or vaccinated only showed 87 %
protection. on 35 days age to challenge infection.
However, non-vaccinated broilers treated with Mentofin
showed higher protection (37%) as compared to that of in
non treated unvaccinated birds (25%). Presumably
Mentofin might have increased non specific resistance of
the birds. However, vaccinated broilers treated with
Mentofin show 35% protection, untreated but vaccinated
birds 25% and untreated and unvaccinated birds 0%
protection to challenge with velogenic strain of ND Virus
(Awaad et al., 2010). Biomin® IMBO (herbal product)
enhanced humoral immune response to live NDV
vaccine, but did not decrease post virulent NDV
challenge mortality (Mohammadamin and Qubih, 2010).

Inin vitro studies revealed that , 0.75, 0.50 and
0.25% concentration of Mentofin inactivated the
lentogenic strain of ND Virus within 5, 10 and 15
minutes, respectively at interaction temperature of 37 °C.
Concentration the Mentofin is inversely proportiona to
time required to inactivate the virus (Barbour et al. 2010).
Methanol extract of leaves, hexane extract of leaves as
well as the hexane and chloroform extract of seeds of
Neem (Azadirachta indica) are effective for inhibiting



Rehman et al.,

NDV and IBDV replication in VERO cdls and in
chicken embryos (Helmy et al., 2007).

Mentofin did not induce any effect on weight
gan and in FCR (Table 2). However, in some
experimental studies Mentofin treatment showed positive
effect on weight gain and FCR of broilers (Barbour et al.,
2008). Feeding of Habek Mint (Mentha longifolia) causes
improvement in the mean body weight, daily average
weight gain, feed intake and FCR (Al-Ankari et al.,
2004).

All samples of droppings from Mentofin treated
birds did not show urease producing bacteria while 100%
droppings of the untreated birds showed the growth of
same bacteria. Herbal products might be working as
antibacterial agent against urease producing bacteria and
ultimately mitigating the environmental level of
ammonia. However, essentia oil blend (CRINA) did not
reduce the intestinal numbers of C. perfringens (spore
forming bacteria) compared to a non-supplemented
control group (Abildgaard et al., 2010). It is observed that
Mentofin at more than one percent concentration in
nutrient broth inactivated the Proteus vulgaris while its
0.0001 % inactivated the bacteria in urea broth (Table
3&4). In urea broth akaline pH might have augmented
the antibacterial activity of the Mentofin. Eucalyptus oil
has antibacterial activity against non spore forming
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bacterial species such as Haemophilus influenzae, H.
parainfluenzae, and S. maltophilia and S. pneumoniae
(Cermelli et al., 2008)

In conclusion Mentofin mitigate ammonia
production in poultry sheds and as immuno-stimulant in
poultry. This effect may enhance the non specific
resistance of the birds against mild respiratory problems

Table 1: Effect of Mentofin on the antibody response
of broilersto Newcastle disease virus vaccine

Treatment (Group of Geometric mean titer of anti-

Broilers) NDV-HI “antibodies at different
n=25 age (days) of broilers
14 21 28 35
Vaccinated + 6.1(69) 6.4(84) 7.2 7.5
Mentofin treated (A) (247 (181)
Vaccinated (B) 54 6.1 6.6 6.9
(42)

(64) 97) (119

Mentofin treated and -
non-vaccinated (C)
Non Vaccinated

Non Treated (D)

+

Figuresin Table shows GMT on the basis of well number of the
serum dilution while figures in parenthesis indicate the GMT on
basis of dilution data of the serum

Table 2: Effect of Mentofin on Weight gain and FCR of broilerson weekly basis

Treatment (Group) n=25

Weight (grams) and FCR of vaccinated broilers at different age (days)

7 14 21 28 35
Vaccinated + Mentofin Treated (A) 1084(11)  2852(15)  574.9(16) 9451 (1.7) 1256.1 (2.0)
Vaccinated (B) 117.8(10)  309.2(1.4) 595(1.5) 993.0 (1.6) 1267.8 (2.0)
Mentofin Treated (C) 127.2(09)  349.2(1.2) 680(14)  1096.7(L5) 1374 (1.8)

Non Vaccinated + Non Treated (D) 121.8(1.0)  349.7(1.2)  676.1(14)  1073.0(L5) 1350.7 (L.9)

F Figures in parenthesis show FCR values of the respective group of birds and figure outside the parenthesis show the values of
weight gain. Thereis no significant difference in weight gain and FCR va uesin the same column of respective group of birds.

Table 3: In Vitro Antibacterial Activity of Mentofin
against Proteousvulgarusin Nutrient Broth

Table 4: In Vitro Antibacterial Activity of Mentofin
against Proteus vulgarusin Urea Broth

Dilutions  Incubation Timefor Interaction of Mentofin
of with the Urease Producing Bacteria (hours)
M entofin 8 16 24 48

107 + - - -

10° + - - -

10° + + + +

10" + + + +

Proteus vulgarus was isolated from broiler droppings and was
inoculated in each dilution of Mentofin in nutrient broth. Each
tube was incubated at 37 °C for 48 hours. Loop full material
from each dilution was transferred to urea agar on 8, 16, 24 and
48 hours of incubation. Growth of the bacteria and development
of pink color on the urea agar is indication that Mentofin did not
inactivate the bacteria.

Dilutions Incubation Time (hours) for Interaction of
of M entofin with the Urease Producing Bacteria

M entofin 8 16 24 48

10? + - - - (8.0)
102 + - - -(8.0)
103 + - - -(9.0)
10 + - - -(9.0)
10° + + - -(10.0)
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rProteus vulgarus was isolated from broiler droppings and was
inoculated in each dilution of Mentofin in urea broth. Each tube
was incubated at 37 °C for 48 hours. Loop full material from
each dilution was transferred to urea agar on 8, 16, 24 and 48
hours of incubation. Growth of the bacteria and development of
pink color on the urea agar is indication that Mentofin did not
inactivate the bacteria. Figures in parenthesis indicate the pH of
the medium. Positive sign + indicates that bacteria was
remained viable and grew well on urea agar.



Rehman et al.,

Acknowledgements. Authors of the research paper are
highly grateful to VET MED, Pakistan for financial
assistance of the project in the best interest of poultry
Industry.

REFERENCES

Al-Ankari, A. S.,, M. M. Zaki, and S. I. Al-Sultan (2004).
Use of Habek Mint (Mentha longifolia) in
Broiler Chicken Diets. Int. J. Poul. Sci., 3 (10):
629-634.

Alexander, D. J. (2003). NewCastle Disease. Diseases of
Poultry, 11", Ed., Eds, Saif, Y. M., H. J. Barnes,
J. R. Glisson, A. M. Fadly, L. R. McDougald,
and D. E. Swayne, USA: lowa State University
Press.1164-1168 p

Allan, W. H., J. E. Lancaster, and B. Toth (1978).
Newcastle disease vaccines production and their
use. FAO United Nations, Room: pp: 57-62.

Abildgaard, L., O. Hojberg, A. Schramm, K. M. Balle,
and R. M. Engberg (2010). The effect of feeding
a commercial essential oil product on
Clostridium perfringens numbers in the intestine
of broiler chickens measured by real-time PCR
targeting the toxin-encoding gene (plc). Animal
Feed Sci. and Technol., 157: 181-189.

Anonymous, (2009-10). Pakistan Economic Survey
Planning and Development Division, Govt. of
Pakistan, Islamabad, pp: 29-30.

Awaad, M. H. H., G. A. Abdd-Alim, K. S. S. Sayed,
Kawkab, A. Ahmed, A. A. Nada, A. S. Z
Metwalli, and A. N. Alkhaaf, (2010).
Immunostimulant effects of essential oils of
peppermint and eucalyptus in chickens, Pakistan
Vet. J, 30 (2): 61-66.

Barbour, E. K., R. G. El-Hakim, M. S. Kaadi, H. A.
Shaib, D. D. Gerges, and P. A. Nehme (2006).
Evaluation of the histopathology of the
respiratory system in essentia oil-treated
broilers following a challenge with Mycoplasma
gallisepticum and/or HgN, Influenza virus. Int.
J. Appl. Res. Vet. Med., 4(4): 293-300.

Barbour, E. K., R. H. Yaghi, H. A. Shaib, |.T. Tayeb, and
F.T. Sleiman (2008). Evaluation of an essential
oil in treatment of immunosuppressed-
coinfected broilers. American-Eurasian  J.
Sustain. Agri., 2(3): 212-218.

Barbour, E. K., R. H. Yaghi, L. S. Jaber, H. A. Shaib, and
S. Harakeh (2010). Safety and antiviral activity
of essential oil against Avian Influenza and
Newcastle Disease virus. Int. J. Appl. Res. Vet.
Med., 8(1): 60-64.

1011

J. Anim. Plant Sci. 23(4):2013

Cali, K. T., K. Onat and E. Gunaydin (2008).
Application of Mentofin® in broilers with
clinical Infectious Bursa Disease to reduce
Escherichia coli related problems after
vaccination against Newcastle Disease. Turk. J.
Vet. Anim. Sci., 32(2): 73-78.

Cermelli, C., A. Fabio, G. Fabio, and P. Quaglio (2008).

Effect of Eucalyptus essential oil on respiratory
bacteria and viruses. Curr. Microbiol., 56: 89-
92.

Helmy, W. A., H. |. Abd-Alla, H. Amer, and M. M. El-
Safty  (2007). Chemical composition and in
vitro antiviral activity of Azadirachta indica A.
Juss (Neem) leaves and fruits against Newcastle
Disease virus and Infectious Bursa Disease
virus. Aust. J. Basic and Appl. Sci., 1(4): 801-
812.

Ley, D. H. (2003). Mycoplasma gallisepticum Infection.
In: Diseases of Poultry, 11" ed., Eds., Saif, Y.
M., H. J. Barnes, J. R. Glisson, A. M. Fadly, L.
R. McDougald, and D. E. Swayne, USA: lowa
State University Press, 722-744 p

Mohammadamin, O. G., and T. S. Qubih (2010). Effect
of  industriad  product IMBO®  on
immunosuppressed broilers vaccinated with
Newcastle disease vaccine. Iragi J. Vet. Sci.,
24(1): 37-40.

Nili, H, and K. Asasi (2002). Natural cases and an
experimental study of HgN, Avian Influenza in
commercial broiler chickens of Iran. Avian
Pathol., 31(3): 247-252.

Sharma, J. M., I. J. Kim, S. Rautenschlein, and H. Y. Yeh
(2000). Infectious Bursal Disease virus of
chickens: pathogenesis and immunosuppression.
Dev. Comp. Immunol., 24: 223-235.

Steel, R. G. D. and J. H. Torrie and D. A. Dickey (1997).
Principles and Procedures of Statistics. 3 ed.
McGraw Hill, New Y ork, pp: 137-167.

Swayne, D. E., J. R. Glisson, M. W. Jackwood, J. E.
Pearson and W. M. Reed (1998). Isolation and
identification of avian pathogens. 4" ed.
American Association of Avian Pathogens. 251-
254 p

Tilton, R. C. and B.J. Howard (1987). Antimicrobial
susceptibility testing. In: Carson D, Birchor S,
Clinical and Pathogenic Microbiology. Mosby
Co, St Louis. 121-115p

Xie, Y. X. and Z. Y. Song (2005). Causes and control
measures of ND immunization failure. Livestock
and Poultry Industry, 178(2): 21.



