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SUMMARY

This study was designed to evaluate the prophy-
lactic effect of bee venom apipuncture on dimin-
ishing the prevalence of pneumonenteric infec-
tions in newly born buffalo calves.

During the period of the study which lasted 6
weeks, a marked significant decrease of diarrhca
and respiratory infections was observed in the
bee venom treated calf group (n = 40) compared
to the control group (n = 44). In the bee venom
treated group 17.5% of the calves showed undif-
ferentiated diarrhea, 15% suffered pneumonia
while 67.5% of the calves remained healthy in
contrast to the control calf group in which preva-
lence of diarrhea and pneumonia were 29.5% and
18.5% respectively, whereas 45.5% remained
healthy. No deaths occurred in the bee venom
treated group, on the other hand, three calves died
in the control group.

The immunological investigation shr wed an im-
provement in the immune system as a result of
bee venom apipuncture giving maxim\'m antibod-

ies production represented by a significant in-
crease of IgG level.

Accordingly we can conclude that bee venom
could be used as a novel medication to improve
the health condition and immunological status of
buffalo calves without producing any side effects
or allergic reactions.

INTRODUCTION

Respiratory and enteric infections represent a se-
rious problem in buffalo calves farms. Approxi-
mately 76 - 80 % of the newborn calves get scour
within the first 2 weeks of their life to decrease
gradually until the 7th week (El-Garhy, 1982).

Various preventive and therapeutic approaches
have been used to address the problem of non dif-

ferentiated diseases in suckling calves. A stan-

dard preventive approach is to evaluate colostral
management by reviewing procedures for feeding
of colostrum and analyzing serum samples to de-
tect failure of passive transfer. Other evaluative
steps concentrate on treatment once disease de-



velops, which involves an assessment for disease
detection methods and use of treatments consist-
ing of antibiotics and electrolytes solutions.

Immunotherapy is another treatment module that
has been actively investigated in recent years, es-
pecially that the relationships between low serum
immunoglobulin concentration and incidence of
diarrthea (Boyd et al., 1974, Fisher et al., 1976
and Fallon 1978) and pneumonia (Hurvell and
Fey 1970, Thomas and Swan 1973 and Blom
1982) have been well established in calves.

Immunotherapy is based on non specific stimula-
tion of the immune system. It doesn’t involve rec-
ognition of specific antigen or targeting the im-
mune response toward a specific pathogen but
rather causes an overall immune response that
hasten the recognition of foreign proteins, restim-
ulating the normal immune response after a peri-
od of immunosuppression or increases anamnes-
tic response after immunization or exposure to
pathogens.

Apitherapy or bee venom therapy is one of these
immunotherapy treatment modules under investi-
gation. Simics (1994) reported that, bees have
been appreciated for medicinal purposes as a
treatment for chronic diseases and restoring the
vitality of the body.

In the present work immunoglobulins classes
(IgG, 1gM, IgA, and IgE) were measured in new-
ly born suckling buffalo calves following Bee
Venom- apipuncture to study the effect of Abe-
vac (A novel natural biological product that has
been developed composed of Bee venom prepara-
tion which has special pharmacological activity)
on serum immunoglobulin classes and their rela-
tionship with the susceptibility of the suckling

buffalo calves to diarrhea and pneumonia.

MATERIAL AND METHODS

Animals

Eighty four male and female buffalo calves of age
not more than one week and body weight 35 - 40
kg belonging to three different private farms in
Giza governorate were the subject of this study.
All the calves were born from mature buffaloes
and remained with their dams for colostrum suck-
ling. The calves were fed milk during the whole
period of treatment which lasted for 6 weeks. All
selected animals were assigned to non treated
control (n = 44) and treated groups (n = 40). All
animals were kept under the same managemental
conditions with regards to nutrition, housing and
necessary hygienic conditions. Animals were
keenly and regularly observed and any ill-health
conditions, abnormal signs or ailment were regis-
tered and clinically interpreted.

A-Non treated control group (n=44)

Some of the calves under investigation sufferec
from undifferentiated diarrhea manifested by
greenish yellow to grey feces with consistency
varying from watery to semi-solid. They endurec
as well from systemic illness (different degrees o
dehydration, dullness, simple fever (40°C) and in
appetence to milk). Other calves suffered fron
pneumonia and showed fever (40°C), nasal dis
charges, cough, dyspnea and respiratory distress.
Diarrheic calves were given oral rehydrating solu
tion (ORS, 500ml) every 4 hrs during the firt
day, and on the second day ORS was given wit
equal amount of milk. They were also treated b
Amoxicillin trihydrate 15mg/kg B.wt. deep I/}
injection, 1ml/10kg. B.wt. every 12 hrs for
days.
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Pneumonic calves were treated by potentiated
sulfonamides (25mg/kg I/V or I/M every 24 hr
for 5 days), bisolvon ampoules I/M (2 ampoules
daily for 2 days) and AD3E I/M injection once
every week

B- Treated groups (n=40)

Abevac vials: contain 1 mg bee venom in the
form of lyophilized powder manufactured by the
Egyptian organization for biological products and
vaccines (VACSERA), the powder is dissolved in
2 mi of distilled water

Certain accupoints were selected for Abevac in-
jections, the calves were injected /D on GV-1
(Jiao-chao) at the indentation between the base of
the tail and the anus and ST-25 (Hai-men) about
1 c¢m lateral to the umbilicus (Choi et al., 2003).

This apitherapy was carried out every second day
for 6 weeks, beginning with an initial dose of 0.2
ml of the dissolved powder, followed by a main-
tenance dose of 0.4 ml; each dose was divided for
both injection sites. Rectal temperature was
measured and the injection areas were checked
for adverse reactions every day during the treat-
ment period.

Some calves of this group were slightly diarrheic
while others showed bilateral serous nasal dis-
charges without signs of systemic reactions (nor-
~at milk appetite and normal body temperature).
Neither oral nor parentral antimicrobial therapy
was adininistered.

Samples

Blood samples were obtained from the jugular
vein of each calf in clean centrifuge tubes without
anticoagulants, just before treatment and at the
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end of everv week auring the test period 0
weeks). Sera were separated by centri‘ugation
and stored at -20°C until assayed. The ser. were
clear and free from hemolyses.

Determination of serum immunoglobulin classes
Serum TgG, IgM, IgA levels were measured by
single radial immunodiffusion technique (Manci-
ni et al., 1965 and Fahy and Mackelvey 1965) us-
ing specific plates for IgG and IgM and IgA
(Diffu-plat, Biochientifica S.A., Argentina). Ring
diameter was measured after 22 hrs (IgM, and
IgA) and 18 hr (IgG) of incubation at room tem-
perature, according to the manufacture’s instruc-
tions.

Serum immunoglobulins E levels were deter-
mined according to WHO, (1994)

The obtained results were processed statistically
according to SPSS, where mean value and stan-
dard error were presented. Comparison between

groups for significance was done using T test. '

RESULTS

The results revealed that 13 (29.5%) calf of the
control group suffered from undifferentiated diar-
rhea, 8 '(18.2%) suffered from pneumonia while
20 (45.5%) remained healthy. Two (4.5%) diar-
rheic and 1(2.3%) pneumonic calf died.

In the Abevac treated group 7 (17.5%) suffered
from undifferentiated diarrhea, 6 (15%) suffered
from pneumonia, while 27 (67.5%) of the calves
remained healthy throughout the study period
without occurrence of deaths (table 1).



Table (1) Diarrhea, pneumonia and deaths in control and Abvac treated groups

] Agiiial | - Diarrheic | . Pneumonic Healthy |  Deaths
ou s'. ~ o calves calves
group No. | % | No. | % | No. | % [ No. | % _
Control group :
(r=d) 13 29.5 8 18.2 20 45.5 3 6.8
Abovactreated |, | g5 | 6 | g5 | 27 | 675 | 00 | 00

group (n=40)

Table 2 Serum IgG (mg %) concentrations in control and Abevac treated groups

: Control group Abevac treated group
Before treatment 1629.17 £ 69.12 1621.06 £ 58.12
w1 1607.11 £ 71.52 1628.13 + 63.27
W2 1577.19£ 6322 1729.12+ 71.25 .
W3 - 1543.25 + 72.31 1699.18 + 67.32°
W4 1521.21 £ 6429 173729 £73.12"
W5 1497.16 £ 39.12 1817.79 £64.25
w6 1409.37 £ 43.13 1803.23+61.33 "

": Significant at P < 0.05
™. Significant at P < 0.01

Fig 1 Serum IgG (mg %) concentrations in control and Abevac treated groups
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Table 3 Serum IgM (mg %) concentrations in control and Abevac treated groups

Control group Abevac treated group
Bcfore treatment 179.06 + 13.29 184.22 £ 16.26
WL 178.09 + 16.07 182.19+17.21
Wy 17831 £19.17 181.13 + 18.29
W3 - 176.27+£13.26 179.24 + 18.30
W4 17522+ 17.21 175.60 £ 15.67
W5 174.21 £ 19,31 169.36 + 19.16
W6 172.36 + 14.36 168.50 + 16.70

": Significant at P < 0.05

Fig. 2 Serum IgM (mg %) concentrations in antibiotic control and Abevac treated groups
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Table 4 Serum IgA (mg %) concentrations in control and Abevac treated groups

w2 W3
~4— Control

W5

=&~ Abevac

, Control group Abevac treated group

Before treatment. 21.06£2.10 22.12£2.00

- Wl . 20.90+2.13 22.23+£2.19

W2 2093 +2.11 23.06 + 1.87

W3 20.82 £2.17 23.01 £ 198

W4 . 21.03+2.12 23.17+1.93

W5 21.08+1.97 23.07+1.98

W6 21.09+1.95 23.09 +1.91
Slgmﬂcant atP <0.05
**. Significant at P < 0,01
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Fig. 3 Serum IgA concentrations in control group «i:d Abevac treated group
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Table 5 Serum IgE (Iu/ml) concentrations in control and Abevac treated groups

Control group Abevac treated group
Before treatment 0.53 £ 0.07 0.53+0.07 ,
W1 0.52 + 0.06 0.49 = 0.05
-~ W2 . 052 £ 0.06 0.46 = 0.09
w3 0.54 +0.07 0.40 +0.03
W4 0.55 £ 0.03 0.39 £ 0.02"
W5 0.54 + 0.08 0.34+0.04
w6 0.56 + 0.09 0.30£0.06

. Significant at P <0.05
**: Significant at P < 0.01

Fig. 4 Serum IgE concentrations control group and Abevac treated group
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m logi ameters

Serum IgG level showed a slight significant in-
crease (1729.12 £ 71.25 mg/dl) 2 weeks from the
beginning of the trial (P < 0.05), followed by a
moderate significant increase (1737.29 + 73.12
mg/dl) 4 weeks and (1803.23 + 61.33 mg/dl) 6
weeks from the beginning of bee venom injec-
tions (Table 2 fig. 1).

On the other hand the contro! group showed a
serum IgG value of 1577.19 + 63.22 mg/d] after 2
weeks, 1521.21 + 64.29 mg/dl after 4 weeks and
1409.37 + 43.13 mg/dl after 6 weeks.

Serum IgM value (table 3 & fig. 2) showed a non
significant decrease in the buffalo calves treated
with bee venom while Serum IgA (table 4 & fig.
3) showed a non-significant increase within the
same group through out the trial period

Serum IgE (table 5 & fig 4) showed a non signifi-
cant decrease after 2 weeks followed by a slight
significant decrease 4 weeks later (P < 0.05)
reaching a moderate significant decrease (P <
0.01) 6 weeks from bee venom injections. The
estimated values were 0.64 £ 0.09 IU/ml after 2
weeks, 0.39 £ 0.02 IU/ml after 4 weeks and 0.30
+ 0.06 TU/ml after 6 weeks in the trial calves
group compared to 0.52 = 0.06 IU/ml, 0.55 =
0.03 IU/ml, and 0.56 £ 0.09 IU/ml after 2, 4, and
6 weeks respectively in the control calves group.

DISCUSSION

Since newly born calves are neurologically well
developed but physiologically immature they are
vulnerable to several infectious agents. However
in the last years in the calf industry, outbreaks of
diarrhea or pneumonia tend to be sporadic with
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low morbidity and mortality rates. Varioas pre -
ventive and therapeutic approaches have becn
used to address the problem of non differentiatcd
diseases in suckling calves. One of the novel
treatments in the animal field is the application of
bee venom therapy which is the part of apitherapy
which utilizes bee venom in the treatment of
health conditions. Apitherapy has been used in
human beings (Lin, 1987, Feng, 1989) and in pigs
(Hwang and Jenkins, 1988 and Lin et al., 1988)
for the purpose of diarrhea treatment.

One of the studies involving human beings was
performed by Lin, (1987) in which 86.8% of 170
children suffering from infantile diarrhea, recov-
ered and even chronic diarrhea that showed resis-

tance against previous treatments with traditional = *

Chinese or western medicines was reduced using
apitherapy (Feng, 1989). On the other hand Choi
et al., (2003) concluded from the trial they de-
signed to examine the therapeutic effect of honey-
bee venom in piglets (n = 47) with bacterial diar-
rhea that bee venom therapy was effective in
controllirig bacterial diarrhea in preweaning pig-
lets up to 93.6%.

The purpose of the present study was to shed
some light on the ability of bee venom to alleviate
the clinical signs of diarrhea and respiratory dis-
eases of newly born buffalo calves or to prevent
them during the maintenance of bee venom thera-

py.

In the bee venom treated group only 17.5% of the
calves showed undifferentiated diarrhea, 15% suf-
fered from pneumonia, while 67.5% of the calves
remained healthy in contrast to the control calf
group in which prevalence of diarrhea and pneu-
monia was 29.5% and 18.5% respectively where-
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as 45.5% remained healthy. No deaths occurred
in the bee venom treated group, while three
calves died in the control group. From the later
we could conclude that injection of bee venom
has effectively lowered the incidence of diarrhea
and respiratory infections in calves.

Apitherapy does not only possess a strong anti-
bacterial, antifungal and radioprotective effect
(Aretmove 1958) but is also known to induce an
immunomodulating effect (Roger et al., 1992). It
could enhance the release of endogenous opoid
peptides. This compound may not only boost the
immune system but also reduces the intestinal re-
sponse to the enterotoxins (Hwang and Jenkins,
1988).

Stimulation of the immune system could be clear-
ly seen from the significant boost in the total lev-
el of serum IgG in bee venom injected calves
along with a significant decrease in serum IgE 6
weeks from the beginning of the study when

compared to the control calves.

Increase in the total level of serum IgG could be
interpreted as a direct immunological reaction to
Phospholipase A2 (PLA2) which represents the
major antigen and allergen in the bee venom con-
stituents (Kagey-Sabotka, et al., 1976 and M ller
et al., 1995).

Normally, as an initial response to bee sting, low-
affinity IgG1 anti-PLA, antibodies are elicited
(Aalberse, et al., 1983). Repeated exposure to bee
venom generates high-affinity IgG4 anti-PLA an-
tibodies (Carballido, et al., 1993 and Lucas,
1990). Akdis et al., (1996) demonstrated that in-
creased IL-10 production at the beginning of bee
venom immunotherapy. TL.-10 was mostly pro-
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duced by PLA-specific T cells, and maintair
by B cells and monocytes. IL-10 has a direct ¢
mitogenic effect on B cells and promotes B ¢
antibody production (Stites ct al., 1997). The

creased IL-10 production also accounts fo:
change in PLA-specific IgE and IgG4 ratio in

vor of IgGG4 (Akdis et al., 1996).

Decrease in Serum IgE could be explained by
triggering of Th1 cytokine IFN- as a result of i
venom immunotherapy (Sccrist, et al., 1993, .
tori et al.,, 2000, von Garnier et al., 2000). 1
secreted IFN-7 lowers the IgE production (St
et al.,, 1997). As previously reported by Miil
(1994) and Akdis et al., (1996) decrease in |
production means decrease in systemic aller

reaction.

The results of this study therefore encourage u:
recommend the use of intradermal bee venom
lution injections as a natural immunomodulato
give immune protection against enteric and
piratory diseases which arc considered the n
important influencing factors in nconatal

mortalities.
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