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Effects of Natural Honeybee (Apis mellifera ligustica) Venom

Treatment on the Humoral Immune Response in Pigs
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ABSTRACT

This experiment was carried out to investigate effects of honeybee venom treatment on the humoral
immune response in pigs.

To investigate effects of natural honeybee venom on the concentration of immunoglobulin G, A, and M,
20 piglets(LY x D) from 3 sows were allocated into two groups bee venom-treated group(10 piglets) and
non-treated control(10 piglets). Natural honeybee venom was treated at 0, 3, 6 days after birth and the
acupoints were Hai-men(ST-25), Du-kou(CV-8) and Jiao-chao(GV-1) points at 0, 3 days after birth and the
regions of castration and tail amputation point at 6 days. Control group was injected 1m¢ of saline to the
same site. Concentrations of IgG, A, and M were measured with immunoturbidimetric method at 0, 3, 7,
14, and 21 days after treatment. To investigate the effect of bee venom on the production of antibodies
against hog cholera and atrophic rhinitis vaccines that were used as indicator antigens, 40 piglets(LYxD)
from 5 sows were grouped as bee venom-treated group (20 piglets) and control group(20 piglets). Natural
honeybee venom was treated at 0, 3days(castration, tail amputation) and 21days after birth. The acupoints
were Hai-men(ST-25), Du-kou(CV-8) and Jiao-chao (GV-1) points at 0 day, the regions of castration and
tail ampution at 3 days and Jiao-chao(GV-1) and Bai-hui(GV-20) points at 21days after birth(weaning).
Control group was injected 1ml of saline to the same site. Atrophic rhinitis vaccine was injected twice at
24 and 44 days after birth and hog cholera vaccine was also injected twice at 44 and 64 days after birth.
Antibody titers against Bordetella bronchiseptica and hog cholera virus were measured by using tube
agglutination and ELISA tests at 24, 34, 44, 54 and 74 days after birth.

Concentrations of IgG of treated group were 339.52, 366.48, 296.52, 242.06 and 219.06 mg/dl at 0, 3, 7,
14 and 21 days after birth, respectively. In contrast, concentrations of IgG in control group were
respectively 347.10, 334.14, 243.28, 205.18 and 191.58 mg/dl during same periods with treated group.
Concentrations of IgG at 0 day was not significantly different between the treated group and control group
but treated group were significantly increased by 10.28% at 3 days after birth (P<0.02), 21.88% at 7 days
after birth(P<0.01), 18.0% at 14 days after birth(P<0.07) and 14.3% at 21 days after birth(P<0.01).
Concentrations of IgA and Ig M were not significantly different. Antibody titers against hog cholera virus
were significantly increased by 57.0% at 24 days after birth(P<0.03), 74.6% at 34 days after birth
(P<0.006), 48.6% at 44 days after birth(P<0.017), 45.0% at 54 days after birth(P<0.16) and 44.4% at 74
days after birth (P<0.006) in bee venom treated group in comparison with control group. Antibody titers
against the Bordetella bronchiseptica was significantly increased in Beevenom treated group as 9.1%
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(P<0.32) at 24 days, 39.7% (P<0.002) at 34 days, 31.9% (P<0.02) at 44 days, 33.4% (P<0.01) at 54 days
and 57.3% (P<0.007) at 74 days after birth when compared with those of control group pigs.

Collecting together, the results in this study showed that immune responses were increased by treatment
of natural honeybee venom to pigs. These results suggested that the treatment of bee venom could be used
effectively for the increase of productivity in livestock industry.

(Key words : Honeybee venom, Immunoglobulin, Acupoints, Jiao-chao)
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Table 1. Experimental design for measuring of
Immunoglobulin concentration  (head)

Treatment Control
Male Female Total Male Female Total
1 2 2 4 2 2 4

Litter

2 2 1 3 2 1 3
31 2 3 1 2 3
Total 5 5 10 5 5 10

(2) HC, AR BHI7} 244

BE 5T AE F 407F TR A}
o] FEAEC] AESE Ay dadd 22
F71 X EHEE Yo L5 ATl 55 20
5, dixTol 55 2055 viA]3}sick(Table 2).
Table 2. Experimental design for immune

responses against hog cholera and
atrophic rhinitis vaccines”  (head)

Litter Treatment Control
Male Female Total Male Female Total
| 3 2 5 3 2 5
2 2 2 4 2 2 4
3 2 1 3 2 1 3
4 2 2 4 2 2 4
5 2 2 4 2 2 4
Total 11 9 20 11 9 20
Y Vaccination

Hog cholera vaccine (Bayer Korea) was injected at
44 and 64 days after birth.

Artropic rhinitis vaccine (Hemo PR, Bayer Korea)
was injected at 24 and 44 days after birth.
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Table 3. Acupoints of honeybee venom treat-
ment according to different stage for
Ig concentration measurement

Days

after birth Acupoints Location

ST-25 About lcm both sides
(Hai-men) (left, right) to the umbilicus

CV-8 .
0,3 (Du-kou) Center of umbilicus
GV-1 Indentation point between the
(Jiao-chao) base of tail and the anus
6 Castration and tail amputation

Table 4. Acupoints of honeybee venom treatment
according to different stage for antibody
titer measurement

aﬂg‘{sirth Acupoints Locaﬁon

ST-25 About lcm both sides
(Hai-men) (left, right) to the umbilicus

CV-8 .
0 (Du-kou) Center of umblicus
GV-1 Indentation between the base
(Jiao-chao) of tail and the anus
3 Castration and tail ampution

GV-1 Indentation part between the
(Jiao-chao) base of tail and the anus

21 GV-20 Junction of lumbar and sacral
(Bai-hui) vertebrae alone the medial
plane

(2) HCSH AR BHH7F 2 MBS 93 M=
= #g|

9 1 Al Aot *ﬂf‘lc'ﬂ” Hes}
€ Ao 24Y S8 9 TrEse) 4
ohsle D3 1mleld AAelsink 399 Aol=
A &) B9 2 19}e), 2199 Ao o]
f 2 ol% AEHAE A7) ete] m
48, WY 22k Y% 1vlelE A el
Ale E9E Table 4 2 Fig. 1, 2, 33} 2ok
Jiao chao(GV-1)

04
Du kouGV-8)

Hai hen(§~P2§)

Fig. 1. Acupoints for honeybee venom treatment
of piglet at birth(for measurement g and
HC, AR antibody titer) and 3days after
birth(for measurement Ig).

tail amputation

Castration zone

Fig. 2. Acupoints for honeybee venom treatment
of piglet at 3(for measurement HC, AR
antibody titer) and 6days after birth (for
measurement Ig).

Bai hui(GV-20)

Jiao chao(GV-1)

Fig. 3. Acupoinfs for honeybee venom treatment
of piglet at 21days after birth (for
measurement HC, AR antibody titer).

— 936 —



Cho et al. ; Effects of Honeybee (Apis mellifera) Venom

S5 Me|gd

0=
ol
>
i
H
0=

6. AEE

(1) N=& Y3

LS Ao AHEE By F5L 0%
gjet (talian, Apis mellifera ligustica)d-2] A
+ AMEEGith A FoAME 5 Jle 35
Folls UFERE zo|7} glo] Frdel B50]
F9k A3 A2FEY 98-S A9t
(& 5, 1998).

(2) M=o 485 FAULYY

AlEd o]FEAlA Aoz A 4
< 7ide] AR" AlegHd o] Aoyl
el AEAA AR o)A s AEAA
ez Alesigich

7. :H

8L vacutainer (Becton Dickinson vacutainer
systems, USA)E o]$-3te] AdiAelx AP
sgon, Ig ¥% SAAPANE At 3,
7, 14 2 2193 AP T, HCS AR FA]

2% AL 24, 34, 44, 54 R 740 o

st AFA 71A] YA sampling boxol] @
o Al&3] $4% o $AY d7kA] Ig HAE
£ g2 P 2@, HCY AR AR
A4 g dHL B3 o ~20Ce] W
5 Rysigich '

8. ZAIS @ EAMY

(1) Immunoglobulin &4

IgG, IgA, IgM9] FEFAL ugql o]d
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£ 9% Fig 59 2ok £42F 34994
IgG = Azl FoAE Yeplr] A%
e, 3939 16 FEE ARE AT
©] 36848 mg/dl, HET-°] 334.14 mg/diZ &
= Aol 103% =] Yelgoip<0.02). o] 2}
o= 793l 21.9% (P<0.01), 144 = 18.0%

400 —&— Treatment |
339.52 368.48 —— Control
- 296.52
T 300 3=
S 334.1 242.06
é 219.06
43.2!
8 200
205.18 4g94.58
100 1 1 1 L
0 3 7 14 21
Days after birth

* Values are mean + SEM

Fig. 5. Concentration of Immunoglobulin G in
piglets of honeybee venom treated
and control group.
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S By
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3 2276 2232
S 25 .L
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= 2 27.26 -
E 1978 2278 2226

5 18.02

10 L

] 3 7 14 21
Days after birth

* Values are mean + SEM
Fig. 6. Concentration of Immunoglobulin A in
piglets of honeybee venom treated and
control group.

3) IgM
AEE A e €3 M 5o W3}
= Fig. 79} o). [gM S A5 A2z

A HETRG A AR A o me

TEE BYEY BAAQ ol i) 1
U Fl= AR gkAnt 2190 o]
IeM S5 AES AZolA 420mgd, o)
27| 268mgdlE YEE ATl 56.7%
FE FEE 2THP<0.53).

M T2 F AT EF Aldo] x
WA rasigiol 14909 e Zr)ee %]
FE Yehcd,

5 “':Q_Treatment ——.—-Conm*

N

3.68
3.56

,I 4.2
£L

.

IgM (mg/dl)
w

N

t I 5 2.82
2.16 ' 24 68

1.78 EE
1 N
0 3 7 14 21
Days after birth

* Values are mean + SEM
Fig. 7. Concentration of Immunoglobulin M in
piglets of honeybee venom treated and
control group.

2. Hog cholera virusofl cyst stxyz}

AES A7t HC virusel] o3t A 7}
PlAE 9 Fig. 87 2k Antibody titer:=
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48.6% (P<0.017), 54032 450% (P<0.16), 74
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Z3o] vste] AL e s ey,

800 —&— Treatment —pg— Contryf—

g
>

Antibody titer
-
8

g

o

24 34 44 54 74
Days after birth
* Values are mean 4 SEM
Fig. 8. Antibody titer against hog cholera
virus in piglets of honeybee venom
treated and control group.

— 938 —

328 Koo



Cho et al. ; Effects of Honeybee (4pis mellifera) Venom

3. Bordetella bronchisepticacl] thst &tz 7}

A8-5°] Bordetella bronchiseptica®) ¥+ 3
Aztell vlx= &1 Fig. 99 72t} Antibody
titere 2493 (P<032)wlE A|2sln A7) 7kl
AA &S AT AP 4 Jehgs
o 2% 2% fojie] A =i AEE
AT dizdol vsld 34AFE 39.7%
(P<0.002), 44U 3L 31.9% (P<0.02), 543 ol 4]

T 334%(P<0.01), 74P = 57.3% (P<0.007)

2 5 HeEE 230

Bordetella bronchiseptica®l] W& 2.A] |33
Aol Za dAx HCAAS) vz
5499 d7tx] AGEGed S AT
ZAEAEI}t o AL Ao wEE I

1400 __.l —e—Treatment —— Control l__
1200
1000

800

1040,

824.0

O\ 328.4 - / //%;

1

Antibody titer
D
3

200
248.9 110.0
0 1 1
: 24 34 44 54 74
Days after birth

* Values are mean + SEM

Fig. 9. Antibody titer against Bordetella bronchi-
septica in piglets of honeybee venom
treated and control group.
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