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ABSTRACT

The effect of Biogen (2 g/kg feed) and levamisol
HC1 (1 g/kg feed) on phagocytic assay, activities of
serum enzymes (S.GOT, S.GPT, ALP), cholesterol,
creatinine, glucose, total proteins, albumin, globulin and
antibody titers before and after immunization of
Oreochromis niloticus (O. niloticus) by intramuscular
injection  (IM) with formalin killed Aeromonas
hydrophila vaccine were studied. The results proved
that Btogen and le¢vamisol HCI causes a marked
immunopotentiating effect more than control after IM
vaccination. The immunopotentiating effect of Biogen
and levamisol HCI covered both, the humoral and cell-
mediated immune response and a marked rise inthe
antibody titers at day 70 after vaccination which reached
to 9.0 £ 0.0 and 9.0 = 0.0 after IM vaccination
respectively, compared to the vaccinated control group
(6.5 = 0.5). Also. phagoovtic activity obtained from fish,
fed with ration supplemented with Biogen and levamisol
HCI  was significantly increased than ration
supplemented with basal diet (control group). The
results of enzyme activities (ALP, S.GOT, S.GPT) and
creatinine, cholesterol, glucose as well as total proteins,
albumin and globulin prove that the group fed with
ration containing Biogen and Levamisol HCl were
similar to control group in enzyme activities. The total
proteins also, appeared to be high in group fed on
ration containing Biogen and levamisol HCI than group
fed basal diet (control group). The relative survival
percentage after IM  vaccination was 69.80% and
59.80% in Biogen and levamisol HCI supplemented
groups respectively compared to the vaccinated non-
treated group where it was 23.20%.
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INTRODUCTION

In recent years, the need for an increase in the world’s food supply 1s
generally acknowledged. The serious shortage of animal proteins, manifested
by the poor health condition of people in many regions of the world, together
with the relative high price of animal proteins created a great demand towards
fish, which provides protein of high digestibility and nutritive value.

To day, much effort has been made to harvest fish from natural water
resources. However, the development of artificial fish breeding farms, based
on modern and scientific techniques to intensify fish production is being
attempted.

Oreochromis niloticus are important food fish in many tropical and
subtropical countries. More than 20 species of the genus Tilapia have been
cultivated in developing countries due to their high tolerance to adverse
environmental conditions, their relatively fast growth and the easy handling
tor breeding (Guerrero, 1982).

Few data are available on the use of Biogen and levamisol HCI as
immunostimulants in fish, broilers and large animals (Siwicki, 1987; Zeinab
and Alkelch, 1993; Yoshida ef al., 1995 and Saffinaze, 2001). The shortage
of literature concerning the effect of these immunostimulants enforced us to
study their effects on phagocytic assay, some serum enzymes, total proteins,
alburélin, globulin in Oreochromis niloticus as well as their effects on the
immune response to Aeromonas hydrophila vaccine.

MATERIAL AND METHODS
Biogen was supplied from China Way-Tawan, anew trade name for
probiotic. This product was added to the O. niloticus food at a rate of 2 g/kg
food. Levamisol HCI was supplied from Chemical Industries Development
(CID), Egypt. This product was added to the O. niloticus food by 1 g/kg food.
Aeromonas hydrophila was isolated from internal organs of diseased cultured’
Oreochromis niloticus obtained from Barseck Fish Farm. :

Experimental fish:

A total number of 360 Oreochromis niloticus (50 + 5 g body weight)
were obtained from Barseek Fish Farm, El-Behera, Egypt. Each forty fish
were kept in an artificial aeriated glass aquarium (measuring 100 x 75 x 50
. ¢m) containing dechlorinated tap water at a temperature of 20 — 23 °C, pH 7.1
— 7.3. The fish were fed with a 30% protein diet.

Experimental procedure:

The 'fish were divided into 3 equal groups (120 each). Those of group 1
were fed on free basal diet and kept as control, whereas those of group II and
I1] were fed on rations well mixed with Biogen and levamisol HCI 2 g/kg feed
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and 1 g/kg feed, respectively. The fish were fed once a day at a feeding rate of
5% of the body weight till the end of the experiment (12 weeks) (Coche,
1977). '

Blood samples:

At the end of the 2", 4" 6" 8" 10" and 12" week during the
experimental period, approximately 2 ml blood sample were collected from
ditferent groups via the caudal vessels from 3 fish using disposable syringe.

A portion of blood was collected containing anticoagulant (0.1 ml of
4% sodium citrate solution/l ml blood) for determination of phagocytic assay
(activity and index) according to Kawahara et a/., (1991).

The blood serum was separated by centrifugation at 3000 rpm for 15
minutes and kept at — 20 °C until assayed. Serum transaminase (glutamic-
pyruvic transaminase, GPT, and glutamic-oxalacetic transaminase, GOT)
were determined according to Reitman and Frankel, (1957), while serum
alkaline phosphatase was estimated according to the modified method of
Kind and King, (1954). Serum cholesterol, creatinine and glucose were
determined according to Schettler ef «l, (1975), Bartels, (1971) and
Trinder, (1969), respectively. Serum total proteins and albumin were
determined according to Doumas et al., (1981) and Reinhold, (1953), while
serum globulin was calculated as the difference between total proteins and
albumin (Coles, 1974), also albumin to globulin ratio (A/G) was calculated.

Determination of phagocytic activity and phagocytic index:
Phagocytic activity was determined according to Kawahara et al,

(1991). 50 ug Candida albicans culture were added to 1 ml of citrated blood

and shaken in water bath at 23 — 25 °C for 3 — 5 hours. Smears of blood were

then stained with Giemsa solution.

Phagocytic activity (PA) = percentage of phagocytic cells containing yeast

cells.

Number of yeast cells phagocytosed

Phagocytic index (PI) =
Number of phagocytic cells

Immunostimulant measurement, and challenge test:

The initial immunization with formalin killed Aeromonas hydrophila
vaccine was followed by a challenge with the same antigen at the end of the
experiment (day 70 after vaccination) in the three groups (120 each)
according to Elis, (1988). The relative percent survival (RPS) was calculated
according to Amend (1981}).

A virulent strain of A. hvdrophila was inactivated by formalin
according to Sakai et al., (1984). The inactivated A. hydrophila was tested for
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safety and sterility according to Anderson ¢f al., (1970). The formalin
mactivated A. hvdrophila preparation was mixed with an equal volurae of
sterite  saline (Badran, 1990). The bacterial number was adjusted at
Macfarland’s tube No. 2 (6 x 10" cells/ml). 0.2 m! of formalin-inactivated
bacterial suspension was injected IM into fish. Seven days post-injection with
inactivated bacteria and on weekly intervals throughout 10 weeks, 2 fish vwere
taken from each group for blood collection from the caudal vessels and scrum
was then separated. The immune response to A. fivdrophila was detected by
microagglutination test after prepuaration of stained antigen according to
Eurell ef al., (1979) and Collins ef af., (1976) respectively. After the antibody
titration, the survival fish were intraperitoneally (IP) challenged with 0.1
ml/fish containing 9 x 107 cells of the virulent A. Invdrophila. Dailv morbidity
and mortality were recorded.
Vaccinated mdriality %
RPS=1- x 100
Control mortality

Statistical analysis:
Statistical analysis of the obtained data was performed using the
Statistical Analysis System (SAS, 1987).

RESULTS

The effect of Biogen and levamisol [HCI supplementation on the cell-
mediated immunity of O. wniloticus was evaluated by measuring the
phagocytic activity and index (Table 1). The mean percentage of phagocyvtic
activity was higher in th¢ O wiloficus supplemented with Biogen and
levamisol HCI than and control groups.

No significant differences ot ALP, S.GOT and S.GPT in Biogen and
levamisol HCI supplemcnted groups as compared to control (Table 2). Also,
from Table (3), noted that no signiticant differences in creatinine, cholesterol
and glucose in Biogen and levamisol FCI supplemented groups, except,
glucose in levamisol HCI supplemented groups. However, a signilicant
increase of total proteins and globulin especially in the last 4 weeks of Biogen
and levamisol HCI supplemented groups, while, no significant differences of
albumin in all treated groups (Table ). :

Injection vaccination (IM}in Biogen and levamisol HC! supplemented
groups have a significant immunopotentiating effect on the antibody
production of O. niloticus fish. In the Biogen and the levamisol HCI
supplemented groups, the IM application of deromonas hydrophila vaccine
elicited higher mean of antibody titers (9.0 £ 0.0, 9.0+ 0.0) respectively,
Table (5).
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It is worthy to be noted that the injection vaccination (IM) in Biogen
and levamisol HCl supplemented groups has been proved to be more
efficacious to immunize fish against Aeromonas hydrophila than control
vaccinated groups. The relative survival percentage was 23.2%, 69.8% and
59.8% vaccinated (control, Biogen and levamisol HCI supplemented groups)
respectively. While, non-vaccinated (control, Biogen and levamisol HCI
supplemented groups) were 0%, 49.8% and 39.8% respectively as shown in
Table (6).

DISCUSSION

Immunostimulants have been extensively studied in fish species both at
whole animal and on a cellular level. The immunostimulants attach to specific
receptors on the cell surface of the phagocytes and lymphocytes. This
activates the cell resulting in increased production of enzymes that can
destroy pathogens, chemical messengers (interferon, interleukins and
compiement proteins) that stimulate other arms of the immune system and
increased activity of T and B .lymphocytes (Raa ef al., 1992; Matsuo and
Miyazono, 1993).

In the present study, the results revealed that Biogen and levamisol HCl
potentiates the immune response stronger than basal diet supplemented
groups. The mmmunopotentiating effect covers both the humoral and cell-
mediated immune response. The immunopotentiating effects of Biogen and
levamisol HCI are based on the use of naturally arising metabolites as active
substances for a nutritional performance promotion. As it has been shown
previously in higher animals such as swine, cows, poultry and fish (Ramadan
et al.,, 1991 and Glawischnig, 1991), these biogenic performance promoters
have a positive effect on the intestinal flora, thereby improving the digestion,
availability of natural feed, supply of nutrients and utilization of energy which
influence the growth of animals and fish.

Biogen and levamisol HCI increased phagocytic activity and index in
tested fish. Nearly similar results were reported by Siwicki, (1987) and
Yoshida ef al, (1995) who used levamisol for stimulation of phagocytic
activities in Cyprinus carpio L and African catfish. The effects of Biogen and
levamisol HCl may be due to the activation of immune memory and
macrophages by lymphokines which exist in fish and play an important part in
the cell-mediated immunity as stated by Roberts, (1989).

In the present work, the results cleared that Biogen and levamisol HCI
potentiate the immune response after mtramuscular injection (IM) with
formalin killed Aeromonas hydrophila vaccine. Following IM injection of
Aeromonas hydrophila vaccine, Biogen and levamisol HCI elicited higher
antibody titers which are maintained for a longer period and led to higher
protection than control groups. This phenomenon corresponds to those of
Johnson et al., (1982); Plumb, (1984} and Roberts, (1989). They found that
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the IM injection of the vaccine stimulates the antibody production and leads

therefore to a better protection. This phenomenon is supported by increase of
total proteins, globulin and phagocytic activity.

Studies as performed and presented will lead to improvements in fish
diets. Such impreved diets can lead to improved disease resistance in
vaccinated as well as non-vaccinated fish. Thus, immunostimulants are
particularly suitable for boosting immature immune systems. Effective against
a number of opportunistic pathogens. Usetul at times of known stress such as
transportation and vaccination. Enhances immune response to conventional
vaccines.
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Table (1): Phagocytic assay in different experimental groups (means * standard error).

Periods Phagocytic activity Phagocytic index
GP1 GP2 GP3 GP1 G2 GP3

2" week 1268133 a 1450+ 0.73 b 1322+0.17a 460+031a 59140.11b 480+0.12a
4™ weck 13.11+1.24a 1473+ 0.17 a 13.15:033a 490=051a 577£0.03 b 490+ 0.14a
6" week 1273+ 122 a 1622+134b 15.12+£0.34b 463041 a 6.10£0.71b 540+ 0.15b
8™ week 13.74 +1.09a 1941 +£171b 1890+ 043 b 480+033a 720+£034b 6.80£0.17b
10" week 1453+ 1.37a 1855+ 1.54b 18.24 £0.51b 511£0.54 a 7.10+£024 b 6.80+0.31b
12" week 13.25+£1.12 4 19342+ 120b 18.394+ 034 b 490+0.2%a 720£0.09b 6.50+0.32b

GP 1 = control; GP 2 = Biogen; GP 3 = levamisol.

Letters on GP2 or GP3 other than that on the control (GP1) indicates significant difference (P<0.05).

Table (2): Activities of serum alkaline phosphatase (ALP), glutamic pyruvic transaminase (GPT) and glutamic

oxalacetic transaminase in different experimental groups (means + SE).

 perieds L ALPAUmeomh [T SGPT (UM S.GOT (U/L)

e e S e ) GP3 GP1 GP2 GP3 GPI GP2 GP3
ek i 1421+ 14.50 + 14.65 + 7422 £ 72.11 £ 71.15 £ 73.18 72.44 £ 7355+
- 0.71 a 03] a 0.35a 1.31a 0.13 a 121 a 0.77 a 0.78 a 1.31a
A week 14.27 - i 14.30 = 14,78 £ 73,51+ 7315+ 7035 = 74.1_3 + 7343 £ 7248 &

- 0.39a 0.11a 0.27a 1.37-a 0.17a 0.78 a 0.45a 1.37a 0.93 a

6" week 14.55 + 14.20 £ 1473 + 74.50 & 73.73 £ 7221 + 73.51 & 72.51 + 73.81 +
0.22a 027 a 0.13a 1.34 a 1.22 a .34 a 0.16a 1.81a [.37a

" week 1531 £ 1428 + 14.89 + 74.71 £ 7241 £ 68.73 £ 73.13 74.34 + 72.78 +
0.39a 022 a 031la 1.39a 0.78 a 1.23 b 077 a 1.38 a 1.23a

10" week 1443 + 14,91 = 14,97 £ 73.81 + 7331+ 69.11 + 75.14 7351+ 7341 £
071 a 037a 0.12 a 1.31a 1.22 a 093 b 093a 0.81a 0.83a

12 week 1439 & 14.83 = 1493 + 74.81 = 72.43 + 71.13 & 74.24 + 72.13 & 73.78 +
0.28 a 024 a 0.13 a 139a 131a 0.17a 0.53a 0.39a 1.39a

GP 1 = control; GP 2 = Biogen; GP 3 = levamisol.

Letters on GP2 or GP3 other than that on the control (GP1) indicates significant difference (P<0.05).
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Table (3): Serum creatinine, cholesterol and glucose in different experimental groups (means + SE).

Periods Creatinine (mg % Cholesterol (mg %) * Glucose (mg %)
GP1 GP2 GP3 GP1 GP2 GP3 GP1 GP2 GP3
M \week 0.67 0.65+ 0.67 % 189.0 + 169.33+ 181.34+ 72.81+ 68.91 + 71.83 +
- 0.07a 0.05a 0.08a 373 a 2.14b 2.78b 2.09a 1.87 a 1.39 a
4N week 0.81 + 0.69 £ 0.71 = 194.0 + 189.51+ 183.71= 72.11=% 7031 + 7491+
0.09a 0.01b 0.08 b 4.11a 241 a 1.98b 1.39a 1.91a 1.73 a
6" week 0.73 + 0.71 £ 0.72 187.23 + 185.35« 188.71+ 71.31+ 7131 = 78.55+
0.08 a 0.09 a (.09 a 3.74 a 2.33a 2.78a 1.31a 1.71 a 122 a
8" week 0.77 = 0.81 & 0.83 194,11 ¢ 189.31= 187.38+ 73.71+ 73.71 + 81.71 =
STweek | 007a | 001a | 009a | 395a | 2742 | 278a | 128a | 189a | 191b
10" week 0.73 0.69+ 071+ | 18741« 19074+ 189.78+ 73.81+% 70.89 & 8438 =
. ¢o0sa | 002a 0.08a | 37la 1.87a 29l a 1.39a __137a | 183b
19 week 0.69 + 0.68 = 0.69 = E 191.50 + 184.89+ 188.91+ 72.88+ 79.89 + 8278 =
< 0.03a 0.03 a 008a | 313a .39 1.94a 1374 28l a 133 b
GP 1 = control; GP 2 = Bioven: GP 3 = fevamisol.
Letters on GP2 or GP3 other than that on the control (GP1) indicates significant difference (P<0.05).”
 Table (4): Serum total proteins, albumin and globulin in different experimental groups (means + SE). L
Periods Total proteins (g %) ] Albumin(g%) Globulin (g %)
o Grr 1 G2 1 GP3 ¢ GPL ¢ Gr2 [ GP3 | GPL [ GP2_ [ GP3 ]
2" week 5814+007a ! 284=2018a | 57620190 | 348+0.18a | 3.16+0.15a ) 3.17+£025%a | 236+x0.14a | 2.68+0.14a | 259+0.11 a
| 4Tweek 63T R0030 T AT90030 [ S62- 0304 [ 38340220 [ 321 +0.15a [ 2852 018b [ 25140312 | 2.08+0.17a | 27740.13 4
| 6"week | 638+004a| 6810132 6480092 ] 3.71£027a|3.74+021a 352+0.18a 2.67+0.16a|3.07+021a|296+0.18a
8" week 6350122 | 742+£0.11b | 70320112 | 393+022a | 3.794+025a | 4070092 | 242+0.07a | 3.63+£0.12b [ 296+0.12b
10" week 636=x0.15a | 7.89+022b | 7304+0.13b | 3.53+0.132 | 398003 a | 4.18+0.17a | 2.83+031a (391 +0.15b | 3.12+£0.13b
12" week 66620 11a ) 823x0.14b 3854£009a | 396+020a)2.712041a | 438+£0.19b | 3.54£0.16b

750+ 015 bJ 395=0.13a

GP 1 = control; GP 2 = Biogen: GP 3 = levamisol.
Letters on GP2 or GP3 other than that on the control (GI'1) indicates significant difference (P<0.03).
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Table (5): Antibody titers (log+g) in different experimental groups (means * standard error).

Weeks post-vaccination

I

Neli v BN B SR RN SR UL B O ]

|
I

10

Table (6): Eilect o Biogen and levamisol HCI on protection of Oreochromis niloticus against a virulent strain of |
after vaccination by intramuscular injection of Aeromonas hydrophila vaccine

- N SIS ST P
lcromoncs Ly diophile

. (n=30).

‘ Weeks post=vaccination F—*‘ R T -
( Non-vaccinated | Vaccinated

e e

Vaccinated Control Vaccinated + Biogen | Vaccinated + Levamisol |
2.0+0.0 ' 3.5£0.0 4.0=0.0
2.0£0.0 4.5+0.5 4.5%0.0
2.5£0.0 5.5+0.0 4.5£0.0
3.0+£0.0 7.5£0.5 5.5£0.5
4.540.5 8.0+0.0 6.0=0.0 |
4.5+0.5 9.0+0.5 6.5+0.5 |‘
0.5+0.5 9.540.5 8.0+0.5 |
6.5+0.0 10.0+0.5 8.5+0.0 l
7.5+0.0 10.040.5 9.0+0.0 |
0.5£0.5 9.0x0.0 9000

Control |

Survival
Mortality %

3 : S
Relative percent survival
(RPS)

Non-vaccinated

Biogen

Vaccinated

Levamisol !

J
!
| Non-vaccinated | Vaccinated

5 9 18 | 12

15 21 12 18

50 30 60 40
49.80 69.80 39.80 5980

(100Z) 10 (7)) "ON “IX 194 T PN 194 fons-1iag




Beni-Suef Vet. Med. J. Vol. X1, No. (2) Oct., (2001).

g yadl paloli
Jloww! (8 ducliodl Wl svic Jgjustaslil g Gumgadl il

Wdg,2ud ywlisog ¥Vl zlald (sdaidl wndadul

oot A 23 Bsiaadoli JA g (3l

bl e d 3o B (Aade anSan ) Jy il g (Aide aaS/an
g 3 e bl A ) LAl Bl e a3l A al oy il
osSlal o onst o Sy 5 S (SGOT,  SGPT, ALP) Adbisl
EENEY | JUEPSING ST B I P YG s DI EN UEIVPTN ) [P N gt Py vl
S g s Ul ge gV L) B8 ey 5l Ale o g B oLl

G g VO VL1 P NPT [ VORI 1P 5 1 G2 W
el a1 e p L) NS e elial Slend By ale Wi
L sl glSlal Llall d e sanall 8l ie Aalleall Wit 3
Sl S e g 3Ble e @3 A Wl A e genadl A TSV LAY S
San 3 Ll o A el s g o g el el g e gl
Oy W7 S slall ol o S0 5l S0 5 (SGOT, SGPT, ALP)
o el G Al e g mpan LS O lal 5 a1 S
e Lo bl de ganall 55 saelall 5 o ) Lo 30e e e
Adaliall e ganall o dlle cilS Al s g ) A

relative SUI'ViVal) ‘\_A.B.LLA.“ CﬂLA—-A-HY'l 4_!_uu.\ uil du_wbﬂ\ L._\_:u.'a_J 3

(—d Aol Sl Y1 — gaanll JLdad e sl aa (percentage
—> Jaoml il g om sl LS jele 2 30le sl Al il e gendll
e e A bal Sl 6 Lein Al s 9459.80 569,80

0023.20 L.zstc GOl






