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Abstract: The effect of probiotics as dietary supplement on haematological parameters of the catfish Pangasianodon hypophthalmus
was studied under laboratory conditions. The fishes were fed for 60 days with two different diets supplemented with bacterial
suspension of Bacillus subtilis and Saccharomyces cerevisiae respectively at x10® CFU g™and control group was maintained without
the probiotic. Blood samples were collected at the intervals of 15, 30, 45 and 60 days. The haematological parameters such as total
erythrocyte count (RBC), total leucocyte count (WBC), haematocrit (Hct), haemoglobin (Hb) and haematological indices (MCV, MCH
and MCHC) were examined. Haematological parameters showed elevated levels in fishes fed with probiotic Bacillus subtilis
supplemented diet. The results indicate that Bacillus subtilis proves to be a better probiotic tool than Saccharomyces cerevisiae which

may be preferred for aquaculture practices.
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1. Introduction

Pangasianodon hypophthalmus is an aquaculture fish with
relatively high growth rate. Many disease outbreaks affecting
fish survival and its growth in aquaculture industry have
been reported [19]. Use of probiotic bacteria in aquaculture
is one of the new approaches that is gaining widespread
acceptance to control potential pathogens [8, 23]. Probiotics
can be defined as a live microbial feed supplement that
beneficially affects the host by improving the intestinal
microbial balance. Growth promotion or protection of fish
against bacterial pathogens can be achieved by selecting
bacterial strains which have the capacity to colonize the fish
by adhesion and to increase the digestive performance of fish
by producing vitamins. Bacillus licheniformes as dietary
supplementation significantly increases growth rate in prawn
and shrimp [13, 25]. Bacillus subtilis is a Gram-positive
bacterium, found in soil and the gastrointestinal tract of
ruminants and humans. B. subtilis is rod-shaped and can
form a tough, protective endospore, allowing it to tolerate
extreme environmental conditions. Bacillus spores are being
used as probiotic due to their immunostimulatory properties
on the gastrointestinal immune system [4]. Bacillus secretes
many enzymes that by degrading slime and biofilms allow
their antibiotics to penetrate slime layer around Gram
negative bacteria. Saccharomyces cerevisiae is the most
common yeast species, which produces energy substrates for
intestinal cells; thereby contributes to the healthy gut. The
cell wall extracts of S. cerevisiae (mannoprotein, glucan, and
chitin) are valuable, natural immunostimulants [7].

The present investigation was undertaken to study the effect
of probiotics Bacillus subtilis and Saccharomyces cerevisiae

supplemented diets on the haematological parameters in
catfish Pangasianodon hypophthalmus. Haematological
parameters help to understand the immune response to
disease resistance in the fish along with enhanced healthy
conditions.

2. Materials and Methods

The fishes were brought and acclimatized under laboratory
conditions for a period of one week in well aerated glass
aquaria. The fishes were distributed in three groups namely
Group 1 (B. subtilis diet), Group 2 (S. cerevisiae diet) and
Group 3 (control diet with no probiotic). The base diet
included ingredients such as fish meal, soya meal, rice
polish, wheat bran, corn flour, sunflower oil, cod liver oil,
vitamin+mineral mix, vitamin C, vitamin B-complex,
carboxymethyl cellulose (CMC), butylated hydroxytoluene
(BHT) and glycine. The probiotics were added to the base
diet at x10°® CFU g, fed twice a day in proportion of 4%
body weight of the experimental fishes. After an interval of
two days the water in the aquaria was changed to remove the
faecal matter. The water temperature varied between 26°C to
29°C and pH 7.2 maintained throughout the experimental
period.

Blood samples were collected in EDTA (anticoagulant)
tubes from the fish heart using 2 ml EDTA rinsed syringes at
the interval of 15, 30, 45 and 60 days. Haematological
parameters such as total erythrocyte (RBC) and total
leucocyte (WBC) counts were determined by using improved
Neubauer haemocytometer. Haemoglobin (Hb)
concentration was estimated by cyanmethemoglobin method
using Drabkin’s reagent (Biolab Diagnostics) and
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haematocrit value (Hct) was calculated. Using Dacie and
Lewis calculations, mean cell haemoglobin (MCH), mean
cell haemoglobin concentration (MCHC) and mean cell
volume (MCV) were determined.

3. Statistical Analysis

One way analysis of variance (ANOVA) and statistical
assessment of result was carried out using SSPS software 16
version.

4. Result and Discussion

Haematological parameters of Pangasianodon
hypophthalmus studied for the period of 15, 30, 45 and 60
days respectively are shown in Tables 1, 2 and 3.

Table 1: Haematological parameters of Pangasianodon
hypophthalmus fed at 15, 30, 45 and 60 days with diet
without probiotic.

Haematological Days
parameters | Initial | 15 30 45 60
RBC 228 | 235 | 251 | 2.74 | 3.02
(x 10%ul™y | £0.04 [+ 0.04| +£0.06 |+ 0.06|+ 0.04
WBC 493 | 498 | 520 | 533 | 5.40
(x10°%ul™) | £0.6 | £04|+£0.53 |£0.83]|+0.53
3.97 | 446 | 512 | 573 | 6.20
Hb(@/dL) | 0 4 [ 1.05| + 042 |+ 0.42|= 0.64
1097 | 12.84] 1547 | 16.60 | 17.47
0,

Het () | 1110 083 £ 103 |« 113|+ 1.72
4486 | 51.14| 53.95 |55.76| 56.79

MCVL) | 100 |+ 139 + 024 |+ 2.55|+ 1.66
15.40 | 17.77] 1836 | 19.40|20.15

MCH (2) | . g0 |~ 1.05] + 138 |+0.68|=0.77
3432 |34.66| 35.06 | 35.29]35.71

MCHC (¢/dL) | |30 |4 0.59] +0.15 |« 0.13]+ 0.13

Table 2: Haematological parameters of Pangasianodon
hypophthalmus fed at 15, 30, 45 and 60 days with probiotic
Bacillus subtilis supplemented base diet.

Haematological Days
parameters Initial 15 30 45 60
RBC 228+ 278+ 312+ [3.46+| 3.92+
(x 10%/ul™") 0.04 | 0.04 | 0.06 | 0.06 | 0.04
WBC 493+ |541+(574+[6.02+] 637+
(x 10%/ul™") 0.6 04 | 053 | 083 | 0.53
Hb (¢/dL) 397+ 536+ |607+|674=] 778+

0.42 1.05 042 | 042 0.64
10.97 £|15.26 £|17.17 £{18.97 £| 21.77 +

0,
Het (%) 112 | 28 | 113 | 113 | 172
44.86 £|54.87 £|57.03 £|59.54 £| 62.29 =
MCVAL) |00 | 139 | 024 | 255 | 1.66
15.40 £|19.28 £|20.85 £|21.48 £| 22.65 =
MCH®2) | 580 | 105 | 138 | 068 | 077
MCHC (gidLy |32 #[35.12 £[35.85 £[36.53 [ 37.06 =

030 | 059 | 0.15 | 0.13 0.13

Table 3: Haematological parameters of Pangasianodon
hypophthalmus fed at 15, 30, 45 and 60 days with probiotic
Saccharomyces cerevisiae supplemented base diet.

Haematological Days
parameters Initial 15 30 45 60
RBC 228+ | 248+ [2.68+|297+|3.35=+

(x 10%pl™h 0.04 0.04 | 0.06 | 0.06 | 0.04
WBC 493+ | 522+ [536+(5.61+[578+
(x 10°/ul™h 0.6 0.4 0.53 | 0.83 | 0.53

@i | o | o5 | oar | 04z | 0is
e oo |0 e s s
Mev ) | 100" | 150 oz sass| 166
MCH (pg) 1540+ | 18.36 + |19.26 £|20.11 |21.32 +

0.80 1.05 1.38 |£0.68| 0.77
3432 + | 34.99 + |35.32 £|35.98 |36.69 +
MCHC (L) | 30 | 059 | 015 |£0.13] 0.13
RBC- Red Blood Cell count, WBC- White Blood Cell count,
Hb- Haemoglobin, Hct- Haematocrit value,

MCV- Mean Corpuscular Volume, MCH- Mean Corpuscular
Haemoglobin, MCHC- Mean Corpuscular Haemoglobin
Concentration

p values: RBC (0.23), WBC (0.16), Hb (0.51), Hct (0.62),
MCYV (0.63), MCH (0.50), MCHC (0.41)

Fish under intensive culture conditions are badly affected
and often fall prey to different microbial pathogens.
Chemotherapeutic substances as antibiotics are often used as
a curative measure. Probiotics and their products which
provide health benefits have been used as one of the
alternative to reduce the effects of chemotherapeutic
substances [19]. Probiotics are considered as natural
immunostimulants which are biocompatible, biodegradable,
safe for environment as well as human health, adding to the
nutritional value of the organism [10].

According to Marzouk et al.,, 2008, B. subtilis and S.
cerevisiae are frequently used probiotics which adhere and
colonize the O. niloticus gut, preventing the adhesion and
colonization of specific fish pathogens. B-glucan and chitin
secreted by S. cerevisiae have been described as powerful
immunostimulants in fish and mammals. They stimulate the
cellular and humeral non-specific defence of fish against
diseases [20, 26]. Kumar et al., 2014, reported increased
levels in the haematological parameters of climbing pearch,
Anabas testudineus fed with Bacillus licheniformis. All the
haematological parameters showed increased levels in P.
hypophthalmus fed with B. subtilis as compared to S.
cerevisiae in the present study. Further, Bacillus subtilis
supplementation in diet may help to enhance immune
response thereby increase disease resistance in the fishes.
This is in agreement with work reported by Ziemer and
Gibson, 1998. Jessus Ortuno et al., 2002, reported that oral
administration of yeast, Saccharomyces cerevisiae, enhances
the cellular innate immune response of gilthead seabream.
The present investigation suggests that probiotics B. subtilis
and S. cerevisiae may be used in supplementing fish diet to
increase disease resistance and provides a control strategy in
aquaculture to curb mass mortalities due to pathogens.
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