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Common carp - Cyprinus carpio. 15 to 20%
Grass carp - Ctenopharyngodon idellus: 5 to 10 %
Silver carp - Aristichthys nobilis: 60 to 70%
Big head-Hypophtalmichthys molitrix: 5 to 10%
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« Carps:
— Many diseases are linked to Aeromonas
sp. infection in carps:

* Ulcer disease (Aeromonas sp., A.
hydrophila) =» Ulceration, exophthalmia,
abdominal distention

Bacteria enteritis/septicamia = swollen
anus, expanded belly, eyeball protruded, red
spot on the belly

Epizootic ulcerative syndrome (A.hydrophila, A.
sorbia, Aphanomyces invadans) = large red or

grey shallow ulcers with necrotic areas on skin and
fungus extending deep into the musculature

Eve disease (A. hydrophila)=» \ascularisation of
eye, become opaque, eye ball putrefied

Dropsy (Aeromonas sp.) = body scale siretch-
out, inflammation, ulceration, abdominal distension
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Probiotics: definition and principles

The term, probiotic, simply means “for life”, originating from the Greek words “pro” and
“bios” ( ).

probiotic as “a live microbial feed supplement which beneficially affects the host animal
by improving its intestinal balance”( )

The concept of probiotic activity modulation of the (GIT) could confer antagonism
against pathogens, help development of the immune system, provide nutritional
benefits and assist the intestinal mucosal barrier ( ).

Today probiotics are quite commonplace in health promoting “functional foods” for
humans, as well as therapeutic, prophylactic and growth supplements in animal
production and human health (

)

“A live microbial adjunct which has a beneficial effect on the host by modifying the host-
associated or ambient microbial community, by ensuring improved use of the feed or
enhancing its nutritional value, by enhancing the host response towards disease, or by
improving the quality of its ambient environment (

“A probiotic is an entire or components(s) of a microorganism that is beneficial to the
health of the host
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Organism AMinimum pH Optimum pH Maximum pH
Thiobacillus thiooxadans 0.3 2022 4.0-6.0
Sulfolobus acidecaldarms 1.0 2.0-30 5.0

Baalluz anidocaldarms 20 - 5.0
Zymomonas limdnen 3.3

Lactobacillus acideophilus 4.0-4.6

Staphylococons aurens 4.2
Eschenichia coli 14

Closmdnum sporogenes 3028

Erwinia caratovora 5.6




Temperature

Escherichia coli,Serralia
marcesens, Bacillus
stearothermophiius are on all three
plates

At 4 C (top) no bacteria grew
At 30 C (middle) both Serratia
marcesens and Eschenchia coli
grew

At 60 C (bottom) only Bacillus
stearothermophiius grows

What range of temperatures
calegorizes bacteria into
psychrophiles, mesophiles, and
thermophiles®

Why isn't Serralia marcesens red?
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Answers: 1. Gram-negative spirilli 2. Gram-positive bacilli 3. Gram-positive cocci

4. Gram-negative bacilli 5. Gram-positive cocci
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cocci, bacilli, spirilla Jslxis & 51 4u

Shape of entire .

colony
circular irregular

Elevation (seen — A
from side)

raised convex
Shape of edge O @
or margin

entire undulate
Surface texture smooth wrinkled

shiny

Q@ ™ =«

spindle

lobate

rough

filamentous

filamentous

dry

A

rhizoid

&

curled
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Probiotic strain

Uzsed on

Method of application

Beference

Streprococons laciis and
Lactobacillus bulgaricus
Lactobacillus sp. and
Camobacterium sp.
Vibrio alginolviicis

Camobacterium divergens

Bacillus megarerium,
B. subrilis, B. polymvyxa,
B. licheniformis

Vibrio pelagins

Gprobiotic
Psewdomonas fluorescens

Camabacterium sp.

Lactobacillus rhamnosus
ATCC 53103

Aeromonas hydrophila,
Vibrio fluvialis,
Camobacterium sp.,
Micrococcns lutens

Enterococows faecinm SFOR

L. rhamnosus JCM 1136
Boseobacter sp. stram 27-4

Hacillus circulans

Rotifers (Brachionus
plicarilis)
Commercial shrimp
hatchery

Intestines of
Atlantic salmon
Commercial product
{ Biostart)

Turhat larvas

Commerial product
l[ced freshwater fish
{Lates nil oficis)
Intestines of
Atlantic salmon
Culture collection

[ gestive tract of
ramnbow trout

Commercial product
{Cernmvet)

Culture collection

Turbot larvas, Terraselmis
copepod-fed larvae
Intestines of Labeo rohita

Turbot larvae

{ Scophrhalmus maxims )
Turbot larvae

Atlantc salmon

{Salmo salar L.)

Atlantic cod fry

Channel catfish

Turbaot

C'reachmnis miloficns
Rainbow trout
{Oncorfiynchus mykd s5)
Atlantic salmon

Bainbow trout

Bainbow trout

Anguilla anguilla

Eainbow trout
Turbot larvae

L. rohita

Ennchment of

lve food
Ennchment

of rotifers

Bathing m bacterial
5 LIS PET S10n
Addition to diet

Addition to
pond water

Additon to
cultune water
Additon to diet
Addition to
culture water
Additon to diet

Addition to diet

Addition to diet

Addition to diet

Addition to diet
Addition to
culture water
Addition to diet

CGrarcia de la Banda

et al. (19973

Gratesoupe (1994

Austin et al. (1995)
Gildberg and Mikkelsen
{19498

Queiroz and Bovd (1998)

Ringg and Vadstein ( 1998)

Maik et al. ( 1999)
Crram et al. (19949

Robertson et al. (2000)
Mikoskelamen et al. (2001

[nanto and Austin (2002

Chang and Liu (2002)

Panmigraln et al. (2004)
Hjelm et al. (2004)

Ghosh et al. (2004
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e Disc Diffusion
e Well Diffusion
e Cross Streak
e Co-Culture
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Vibrio static responses (mm)

Run order
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Temperature
Q)
NaCl Con. (%)
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Rainbow Trout fed with Bactocell / Control feed.
Faeces are collected, lyophilized and analyzed
to calculate apparent digestibility of:

Bactocell -
Caontrol |:|

Apparent Dige stibiltty (% . 0.05
p<O,

Energy Lipids Glucids Proteing Dry Matter

Energy Lipids Gluclds Proteins | Dry Matter
Temoin 86,01% 94,80% 52, 70% 93,10% 78,20%
Bactocell® 86,63% 95,30% 55,90% 93,50% 79,10%
p 0,31 0,06 0,04 0,04 0,04

Bactocell increases digestibility of
Dry Matter, Proteins and Glucids
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Species Treatment Initial weight Final weight apparent FCR Survival rate

Common Carp Control 5.9 16,6 2.7 68%
Bactocell (0,01%) 6,2 18.4" 26 76%"
OTC 6,1 19,9* 24 80%™

Mile Tilapia Control ) 19,1 2.5 T12%
Bactocell (0,01%) : 20,8” 24 80%~
OTC : 21,6" 25 68%*
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Species

common
carp

Nile
Tilapia

Groups

Control

Bactocell

Control

Bactocell

Differential leukocytic count (o)

Monoeyte Basophils

1.93 + T7.79 +

TPL g
2.24 + T7.84 £+
0.03! 0.02%

Lymphocyte

S0.48 +
ol

T.860 +
0.02'
.05 +
0.04"

2.26 =
0.02!
254+

.01

51.20 =
0.61°
54.84 +

0.15°

Eosinophils

9.99 -
T "
10.06 =
0.03!

10.00 =
004"
10.66 =
0.17¢

Meutrophil

26.38 =

L]

27.68 +

0.05"

26.40 =

0.03%

27.77

0.03°

Phagocytic activity
& index

P hagoeytic
[ndex

2.70 +
g

Fhagoeyvile
Acriviny

19.33 +
o8

23.80 =
D.12°

J.48 =
0. 10F

348 =
h.09"

20.45 +
0.23f
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Control Probiotic

Haematocrit (PCV %) 36.19 =46 324636
Haemoglobin (g dI™') 9.26 = 1.4 9.11 = 1.8
RBC (10° cells uI') 1531 £0.13 1. 40=0.15
MCV (fl) 24148 = 1665 231.56 = 1021
MCH (pg) 6128 = 10.09 65.13= 10.39
MCHC (g dl™) 551 £4.68 28,17 £4.65
Serumalbumin (g I')’ 99 = 1.72 14.21 = 1.76
Serum g obulins {g ' : .10 28.96= 3.0
Albumin/globufin ratio’ : ; (.44 = (109
l'otal serum protem (g ™) 4392 =315 41.67=13.8

= ||m1=-llL=ulm'l=lﬂlmn:=—m-m

Leucocytes ( 107 cells ul) 3.60 £ 0.76° 4.34=0.98°

Lysozyme activity (L) mrP ) 280.7 = 56.3" 379.0= 146.8°

Lespiratory burst (ODsom) | D331 =0.032 D344 =0.050

Values expressed as means = standard deéviation

* DifTerent superscript letters in the same row mdicates signilicant differences
between groups (P < 0.05)

RBC - Red blpod cells

MCV - - Mean corpuscular volume. = (PCV x 1000)/RBC (10" ur*)

MCH - Mean corpuscular haemoglobin. = hemoglobin ((gd I') x 10YRBC ( 10/
MCHC - Mean corpuscular hagmoglobin concentration. = hemoglobm (g d ')
'n=16

“n=18




Figure x : Probiotic effect on the occurence of deformities
in serveral farmed fish species
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Lower FCR
— Higher survival in all the farms

mmm mortalité témoin mmm mortalité bactocell & PM hactocell » PM témoin —a— mortalité cumulée bactocell —— mortalité cumulée témoin |

250,0

mortalité cumulée

bactogell

bactocell

I P Y puis
bactocell , aat termains melange
melanges avec B13

(voir|512) W

*

Poids Moyen (g)

mortalité (%)
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B= Bactocell, C= Control
VI J ¥ el

Duration (D) 301

Init. weight (kg) 0.408 0.417

Final weight (kg) 3.316 2.915

Initial Biomass (kg)

6864 7920

Final Biomass (kg) 48011

Biomass produced
(kg)

Feed consumption
(kg)
FCR

40091 + 3571 kg

53528 | 50469 + 3060 kg

1.27 -0.0418

SGR (%) + 0.05%

Cumm. Mortality (kg) 3230 -527
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