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LSTHE ROLE OF STRESS AND MICROBIOTA IN TRIGGERING HISTOMONOSIS
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LSHISTOMONOSIS HORIZONTAL TRANSMISSION
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H. meleagridis feeds on E. coli 

for growth and multiplication
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THE MAIN CHALLENGES TO TURKEY GUT HEALTH TO PREVENT HISTOMONOSIS

Coccidiosis 

Clostridium 

E. Coli 

Histomoniasis

Positive flora Lactobacillus...

Integrity of the intestinal wall

Design a solution with selected active ingredients:

✓ Which act on parasites and on “negative” bacteria 

✓ In order to: favoring the balance of the microbiota and the gut integrity. 

OBJECTIVE



Benefits of botanical active ingredients

A wide range of activities : 

• Antiparasitic (Histomonas, Eimeria)

• Antibacterial (Clostridium...)

• Intestinal integrity 



IN VITRO SELECTION OF ACTIVE SUBSTANCES WITH ACTION 
ON HISTOMONAS

6IDENA Partnership - University of Veterinary Medicine Vienna 2018-2019 
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STUDY OF THE EFFECT OF BOTANICAL ACTIVES ON THE GROWTH AND 
VIABILITY OF HISTOMONAS MELEAGRIDIS CULTURED IN VITRO.

– VIENNA UNIVERSITY- 2019

• In vitro test of active ingredients on Histomonas meleagridis

• Validating the effect of IDENA solution: FORKEY LS 

• Produced in association with the Clinic of Poultry and Fish Medicine of 
the University of Veterinary Medicine Vienna.
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LSMATERIALS & METHOD
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• H. meleagridis / Turkey / Austria / 2922 / C6 culture supplemented with Escherichia coli for use in
tests.

• Viable H. meleagridis count by a Neubauer cell counting chamber (bright line haemocytometer)
after 24, 48 and 72 h incubation with different compounds selected by Idena.
▪ The Minimum Lethal Concentration (MLC) was determined as the concentration at which no live or motile organisms were

detected after 24 h of incubation.

• Live protozoa were counted after 48 and 72 h to confirm the results obtained after 24 h of
incubation.

• In addition, 100% eradication was confirmed by inoculation of the respective cell suspension into
fresh culture medium without the addition of a plant substance.

IDENA ’s plan 
extracts

Antihistomonas
Activity 
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LSRESULTS
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x 103 histomonas

Mixtures
Bioactive 

conc.(ppm)
0H 24H 48H 72H Mann- Whitney U Regrowth

1
100 100 169 223 343

500 100 149 226 284

2
100 100 36 16 8 p< 0,05

500 100 3 0 0 p< 0,05

3
10 100 151 175 241

50 100 96 117 138

4- FORKEY LS AB
100 (Incl. 10 EO) 100 44 132 379

500 (Incl. 50 EO)

Equiv. 2,5 kg/ton AL437AB
100 0 0 0 p< 0,05 NO

5- FORKEY LS 
100 (Incl. 10 EO) 100 32 103 241

500 (Incl. 50 EO)

Equiv. 1 kg/ton AL841
100 0 0 0 p< 0,05 NO

6
10 100 89 167 236

50 100 0 0 0 p< 0,05 NO

7
10 100 80 191 151

50 100 12 34 67 p< 0,05

8
100 (Incl. 10 EO) 100 94 97 99

500 (Incl. 50 EO) 100 0 0 0 p< 0,05

9
10 100 128 198 339

50 100 102 367 574

10
60 (Incl. 10 ppm EO) 100 9 55 147

300 I(ncl. 50 ppm EO) 100 0,6 0 0 p< 0,05

DMZ 0,4 100 0 0 0 p< 0,05

Negative control 100 154 163 301

* mean number of live cells of three independent experiments, each performed in triplicate

Table 1 : List of substances with the
applied concentrations and mean
count of H. meleagridis before and
after 24, 48 and 72 H of incubation

No regrowth of the parasite in a 
further incubation in fresh 
medium
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LSRESULTS
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• => significant reduction of live H. meleagridis cells, without re-growing in a further culture 
with fresh medium, 

=> FORKEY (concentration of 500 ppm) in vitro (=1 kg/ton in feed of FORKEY) significantly 
reduced H. meleagridis and prevented redevelopment after 48 and 72 hours..

• FORKEY is a good alternative to limit the parasitic risk associated with
Histomonas meleagridis



IN VITRO trials on EIMERIA
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LSIN VITRO TEST ON EIMERIA

12Biology of Eimeria according to Chapman, 2010

Developpement phase

Invasion phase

Gametogonia phase

Sporulation phase

Spozoroite 
phase

Screening according to 

the Eimeria cycle
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LSIN VITRO TEST ON EIMERIA
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Development of a methodology to test the bioactives on the 
different phases of the Eimeria cycle:
✓ Oocysts sporulation

✓ Sporozoites invasion

✓ Development (schizogony)

Screening model

Confidential INRA methodology 
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LS

Biocidal effect on

sporozoite

In vitro model coccidia
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PREMIX01 0,05%

PREMIX02 0,05%

Live Sporozoites 

100 % 
mortality

SE15401_T
Dilution : 
0,05% to 0,005%

RD14020_G
Dilution:
0,05% to 0,0125%

RD14020_M
Dilution:
0,05% to 0,0125%

RD14020_A RD14020_ERD14020_D 0,05% RD14020_F 0,05%

RD14020_N 0,05% RD14020_Q SE15401_U SE15401_Y 0,05%

RD14020_O
Dilution 0,05%

Dead Sporozoite by 
heating

Positiv control for 
mortality 

neg. control for 
mortality 

<50%
 mortality 

no significativ mortality 

10 ppm

Use of different 

marking 

techniques to 

visualise the 

survival of 

protozoa
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LSIN VITRO CELL-BASED MODEL – RESULTS (1)

A B C D E F G K L M N O Q R H I J S T U V W

SPORULATION % efficiency’ 97 13,8 6,8 93 97 78 88 NA 8,2 9 96,0 49,0 NA 5,3 100 18 7 23 9,7 38 52 8,5

INVASION % efficiency 1 2 23 22 2 9 20 5 3 12 0 23 63 0 57 0 0 34 22 0 36 4

DEVELOPPEMENT
% efficiency 74 37 94 80 49 42 90 18 12 18 0 54 57 20 75 28 35 59 79 71 17 0

Selectivity Indexe

7,9 - 16,8 21,0 - - 22,3 - - - - 8,4 215,3 - 8,6 - - 9,1 18,2 12,4 - -

• Of the 37 compounds tested by IDENA => 20 actives or mixture of actives have an 

effect on at least one of the 3 phases of the parasite cycle

• SI (Selectivity Index = efficacy/ toxicity ratio) allows to select the most effective and 

least toxic mixtures for the epithelial cell 

Optimisation of bioactive selection for the best control of 

biological cycle of Eimeria



In vitro activity of botanical active ingredients on bacteria 
(Enterococci, Clostridia, Lactobacilli)
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LS

A B DC

INGREDIENTS Blend A Blend B Blend C Blend D

STRAINS OF C. PERFRINGENS (CP)

CP s1 >512 8 32 4

CP s2 >512 4 8 4

CP s3 >512 4 8 4

CP s4 >512 4 32 4

STRAINS OF « NEGATIVE » BACTERIA (NB)

NB s1 >512 32 >512 8

NB s2 >512 16 >512 8

NB s3 >512 64 >512 8

NB s4 >512 8 >512 8

NB s5 >512 128 >512 8

STRAINS OF « POSITIVE » BACTERIA  (PB)

PB s1 >512 32 >512 >512

PB s2 >512 512 >512 >512

PB s3 >512 16 >512 >512

PB s4 >512 32 >512 >512

PB s5 >512 32 >512 >512

PB s6 >512 8 >512 >512

PB s7 >512 8 >512 >512

A- No or little antibacterial effect =
high MIC

B – Antibacterial against Clostridium
perfringens but also against positive
microflora

C – Antibacterial on Clostridium
spp. and no action on positive
microflora (e.g. Lactobacillus spp.)

D – Activity against Clostridium + 
negative bacteria (e.g. 
Enterococcous spp.) 
VERY GOOD POTENTIAL FOR THESE BIO-

ACTIVES

ANTIBACTERIAL EFFECTS: CHOOSING THE RIGHT COMPOUNDS
BY PERFORMING A RELEVANT SCREENING OF THE COMPONENTS

• Screening of ingredients as part of a
study conducted in partnership with a
pharmacy university (Lille, France)

• Selection of active ingredients with
efficacy on Clostridium perfringens with
no effect on beneficial flora

➔ Minimum Inhibitory Concentration 
(MIC) Measurements with agar 
diffusion technique

EXAMPLE OF AGAR DIFFUSION RESULTS
(MIC results- µ/ml)

17
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FORKEY LS : an original solution for turkey production

LS
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LS
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FORKEY on field results

LS
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LS
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Turkey – 60 000 turkeys / week with FORKEY

South America FORKEY in replacement of 
histomonostats IN THE FEED

FORKEY - HISTORICAL FIELDS RESULTS
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Turkey – Summary for standard and free range production  

Results during year 2003 – French poultry organization

Mortality (%)

Nifursol FORKEY
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FORKEY – FIELD RESULTS
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FORKEY Liquid:

APPETENCY TESTS
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APPETENCY TESTS: MATERIAL AND METHOD
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• Material and method:

▪  control flock: 

✓11 700 female turkeys 52 days of age

✓water given by the general line (Plassons)

▪ Test flock : 300 female turkey, same age, same building coming from the same flock, 

✓grouped at 42 days In the trial barn (among the control flock)

✓Water distributed with the same kind of drinkers as the control flock (Plassons)

• Forkey liquide was distributed by independant tanks 

• for 5 days at 1 L/1000 Liters drinking water

Aim: to evaluate FORKEY Liquid appetency on meat turkeys 
In collaboration with Chene Vert Vet Pratice
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COMPARAISON TRIAL AND CONTROL FLOCKS
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Days Trial flock Control flock

D-2

D-1

D0 Forkey L Orniacid 0,5 L/1000L

D1 Forkey L Tylosine

D2 Forkey L Tylosine

D3 Forkey L Tylosine

D4 Forkey L Hydrocare 0,5 L/1000L

D5 Hydrocare 0,5 L/1000L

D6 Hydrocare 0,5 L/1000L

Measurements:

• 50 turkeys, from both groups, were weighted at 
the first day and at the end of treatment

• Water consumptions were recorded daily in both 
groups



WATER CONSUMPTION

• Drop in water consumption the 
first day for the trial group, then 
recovering of normal intake

• No sign of dehydratation noticed

• The stop of treatment the last 
day did not lead to 
overconsumption the days after

29

Water consumption per turkey in 

Liter per day

D0 D4

D0 D4

Water consumption in % of the control 



WEIGHING AND LITTER RESULTS

• Growth is better on the trial group 
(despite the Tylosine treatment on the 
control group)

• The farmer noticed a good litter which 
was improving along the trial

30

weighing

ADG (g/day)



FORKEY:

Field results
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FEEDBACK FROM ON FARM USERS (LIQUID FORM)

Use on meat turkeys 
flocks diagnosed 
with histomonosis

From slight improved situation 
to clearly stop of increased 

mortality

Use on other farms 
without 

histomonosis:

- Improvement in litter quality

- avoiding in antibiotics 
treatment use

No histomonosis outbreak during 
the lifetime of these flocks 
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CONCLUSION ON LIQUID FORM USE

Positive effect on 
histomonosis 

declared flocks:

stop in mortality 
increasing 

turkeys continue to drink water 
whereas they have stopped to 
eat => possible action of liquid 

product

Unlike to powder form => visible effect on 
histomonosis disease



FORKEY : application
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LS

idena.fr

PRODUCT CODE Rate of incorporation into drinking water

Standard turkeys
Free-range turkeys

guinea fowl – game birds

FORKEY LIQ SV494L – can 5 Liters 0,4 à 0,8 Liter/m3 0,4 à 1 Liter/m3

30

• Use in periods of risk or in case of digestive disorders .

• 5-day treatment in drinking water.

• Do not add FORKEY LS to feed and water at the same time (or adjust the 

dosage).

FORKEY LS - UTILISATION
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LSIMPLEMENTATION IN TURKEY PRODUCTION

To be added directly in the feed or to be mixed in the premix first

PRODUITS
Rate of incorporation 

into the feed
Turkey Hybrid or BUT

FORKEY LS 
(Large Spectrum)

To use without coccidiostat in feed 

0.7 to 1 Kg/T

0 to 10 weeks of life 

minimum

0.8 Kg/T from 0-50 days

0.7 Kg/T >50days

FORKEY LS ION 
(Large Spectrum and Organic)
To use without coccidiostat in feed 

1.75 to 2.5 Kg/T

2 Kg/T from 0-50 days

1.7 Kg/T > 50 days

▪ Possible use of from 10 weeks to slaughter to maintain digestive balance.

▪ No contraindication to maintain an "economical" chemical coccidiostat from 0 to 5 weeks (only cost).



To prevent the risk of parasites 
and improve turkey performance. 

37

Thanks for your 
attention!

Dr Jean-Marie WATIER

jeanmarie.watier@idena.fr
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