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Effects of honeybee (Apis mellifera L.) venom by water
supply on the performance of broiler chicken
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This study was conducted to investigate the antibiotic effects of bee venom (Apis mellifera) on the growth
performance and blood characteristics in broiler chicken. 1-day-old broiler chicks were randomly divided
into 3 groups with 3 replicates of 5,000 birds each. The treatments were control without antibiotic and bee
venom, 0.5ppm or 1ppm bee venom. The final body weight and body weight gain were significantly higher
in bee venom than control (P<0.05). The feed conversion ratio in all treated groups were significantly
improved as compared to that of control (P< 0.05). No significant differences among the groups were
observed in the contents of total cholesterol, aspartale aminotransferase (AST), alanine aminotransferase
(ALT), total protein, albumin and globulin in blood serum. The white blood cell, red blood cell, heterophil,
lymphocyte, and stress indicator (heterophil:lymphocyte rate) were not significantly different among the
groups. The superoxide dismutase-like activities in the groups that were water containing bee venom were
significantly increased compared to those in the control group (P<0.05). It has been suggested that bee
venom promotes the growth of broilers without any negative effect when added in broiler water.
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T EAELe
A, 7He] Als 848 ] 7
o] g S22 Qg g F7het e FAgol =
% 9t (Hernandez &, 2004). EU: 2005d7HA] ALR
W SHAAE AR 2280 2 avilamycinil} flacophos-
pholipol 181 A EAZ salinomycin sodium}
monensin sodium¥} ZH 420kS A3 E -85
% tHEuropean Union, 1998). 4] X &g o]e]e] &7
o2 FAAY M-S SAEIT QUrh whebA ofH-g
T JFEE o2 FAE dAT 2R A
#A, A4, TEEA 23 AR EE 52
ZAoz XA 22X AIBRLT89 A 9 A
o] ZAL A3t A7t &s] T Yrh(Wenk,
2000).

S5 WABWA ZHT PF FAF L WY
7 5O BNE 2 BEE HAg} 2R B
Bgol 2ol $Yayon 2AULH 1Y, 5F

5:19

o] ZZle|| ARE-Elo] 231 v, 1992; Abbadie®}
Besson, 1994; Yoon %, 2009). 852 t}ofglh A 5o
Balxon TAEo0 dud ol Welol=r} BaE
(Hebermann®} Reiz, 1965; Vick¥} Shipman, 1972;
Kwon £, 2006; Moon %, 2007)3} &}2H-8-(Fennell
2 1967; 74, 1992), 738 %t AE-2F-8(Curcio-Vonlan-
then £ 1997; Yoon %, 2009), %27} Shkenderov e}
Gencheva, 1976; Rudenko£} Nipot, 1996) 'f,"———‘ el e 3
dth BEL 2% 94 2 ATl el 2F gaEt
£¢ WO}, B8 2% y7oIM o B Aoz o
24 9lcHFennell 5, 1967, Abbadieﬂf Besson, 1994).
FYe e g5o] AES AT W FEE Fiet 7
2 QA A AnE vepdckT 819l emi(Han %’-,
2009a) E3H Z,.%MJ A F3d 2 ARz 25

& AR A4 fofeh uiet A2 0] g anyy }
Ue ALR %.P‘W Aol 5 FAZL o] 8F I Uk
(Han -, 2009b).

2 AFE oA AlFEE HYE By drlE
Avg 83t YF B AT B5& o8t
SA L] AEE W AT iAol wigt EIE dot
A AAjshgict.

M g Y
Nz % T

o] AYY BHL AYF Bo| BE AWFAA

EIE F%)‘é oj-g-3te A ‘:’bld oh2 kol A A
S 2007) ASt APA 2R AMESHA

2 20099 3¥HE 1097HX (871 Y) A7
= 01 Ak AR H ol A NA RSBt en, 19
% S8§F Wola(otutofolA)E 37) AE ol 3vHE
L2 A¥E 500005 FAUR wjAskr: 1937
B 21487t A7 2 at9lem, 2247 e &4
A E7)8 Uieol AAR(EEALR, =& 424 5
otk AlR 9 S84 AFEA AR 3
o, S AbeFta]ol] Sated TeE|shaleh A3
T2 2 AFk, ek FA7LL2 BRI
Z} Agdtel 5 Rt Sojsf 4L onjAd
A3t 35 olel Fof 2|43k 5 Sppmol 4} Foi
ofj Al X[AFSH= ZA7} ekl 7o 2 Al olA
B52 AY 159 3540 242 13297 B E 5F3
I, AY 23e} 434 42 1540 FoAE A6
Fom & A7) 428 et Fojgke A 1
TR 15U 5o AEE AlH0.5ppm)L 0.1ppm/
bird, %% AlEw(1ppm) 0. prm/blrdol AL, AH 3
A 15 St AsERA "2 0.4ppmsbird, L&
% Al ¥+ 0.8ppm/bird ©] % th

SHEY, HAR, IE
FARS hF F2A AT ANAZE Aol
RESAT, ABAHES NV F WL Foig
AFE F4, FoIPOI QL As] HAFES 7
shgleh. AR AW B WASE Fotol
g e i,

gt} 2y 53

N 1 3HASEE(Stefand}t Gudrun, 1974)5 8}7]
A e T8 &3 Al 4 7 BT AFS FA
IS 2 s4u el elshuolA A
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stoich A o2 HE Eelste % 0.2mlE
#3}o] pH 8.5 Tris-HCI €8 3ml12} A|@Ho) 715t o}
&9l 3mM2] pyrogallol 0.1ml& A 7}8}o] 25°Col 4]
3057k ujoFstalct. wiokst & IN HCI 0. 1mlS H7}bst
of ¥kg-S A=A A7l & 420nmof|A EFP=E &4}
FhAY. E3F AT o IS HUl g A
2] 7(Ac), Tris-HC1-&- o] 3wk H471stal pyro-
gallol2 F7FsHA] 9F-2 A2} 7H(A0)S 22t 420nmoj| A
UV/VIS spectrometer (Perkin Elmer, USA)E AR8-3}
SHEE 4, S Feth

FABLE(%)=[1 - {(Ac-At)/Ao}]x 100

e 9‘11%]7]— A= K;—EDTA Vacuum tube (Vacutai-
ner, BD, USA)o] Wo] WA Hi & 258 B A7
(Hamat 8, SEAC, Italy)& o]-&38}o] B89t ol
o] AIs}etE AHARS 23t HHL serum vacuum tube
(Vacutainer, BD, USA)¢|| Yo YA B3 & &4 2 ¢
HEYZI(3HY, ) E 083t 4°CoflA] 2,000x g2
3087 Belgh thg AEAskshLA 7| (ADVIAIGSO,
Byer, USA; Cobas Inetra, Roche, Switzerland)& ©]-&
stoct & T AHE 529t AST Y ALT e 2+
7} kit(OMAoF, =D& ARg-ste] ZAsHAch

Aol d& BE 27 SAS (SAS enterprise
guide 3.0) 57 7] 219 o] §3tel HASHY
o, General Linear Model Procedure S ©0]&-3lo] &
AEAE AASHR L, Hezhel 2442 Turkey’s
A ST

honestly significant difference-testS

Table 1. Performance of broiler chickens fed bee venom (mean + SE)

74 il 3

MY, LR, MEHTHE X 2+8

%iﬂo%"‘au 5 %E}LL38+03g, Ak 55
A 38+03g, e 5 APz 38+06g°ﬂ
A AE f}f%ifﬂal &1, 5+227g, Ak F5He

& 1,396 +4.9g 31xE BEAH LS 1,415£5.4¢
Urebston, zhzh S 43.8+0.4g 48.5+1.3g 49.1
+1.7g2 S84 Z271=thHP<0.05) (Table 1). A
gAFZA dAM AsE 55 ARTES 665112,
Ter BE A7 67.2+1.6 o] AT B3 o)
Mi= 644+1602 Aol 1n BE g
TR o, FAYLEH dsk g5 AL
AtE Ad3Eo] FYsHA B E T HARE S AFE
9 nkr B xalo] z+zb 4.7%, 4.5% o)gen

LA a2 83%2 BE HalZo] g5 ¥ ot
Ebytch (P<0.05).
Uz Juor 2y

= Bt 8% s 24 niAe 9T Fig.
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Fig. 1. Effect of bee venom on anti-oxidation of serum in broiler
chickens. The values are mean + S.E. of three independent
experimentsa. *: P<0.05

Group Body weight (g/bird) Feed intake Mortality
Initial Final Gain (g/d/bird) (%)
Control 38+0.3 1,265 +22.7% 43.8+0.4° 64.4+1.6° 8.3
Low (0.5ppm) 38+03 1,396 +4.9° 48.5+1.3° 66.5+1.2° 4.7°
High (1ppm ) 38+0.6 1,415+5.4° 49.1+1.7° 672+1.6 45b

*Numbers in each row that are followed by the same letter are not significantly different (P <0.05)



180 gtalol - 0|2 - 0{FE - ¥ - B 0| S-USH

Table 2. Effect of bee venom on blood profiles in broiler chickens (mean + SE)

Grou Total-cholesterol AST Total protein Albumin Globulin
P (mg/100ml) (U/L) (U/L) {g/100ml) (g/100ml) (g/100m})
Control 108.5+3.1* 204.2+3.6° 14910.6* 3.85+£0.09° 1.65£0.03* 2.11+0.03°
Low (0.5ppm) 108.2+2.4* 206.5+3.5% 15.14£04% 3.95+0.06* 1.68+0.03* 2.08 +0.03*
High (Ippm) 106 £3.5¢ 203.9+6.0° 15.6+0.6" 3.85+0.06 1.69 £0.06* 2.08 +0.06°
AST: Aspartate Aminotransferase, ALT: Alanine Aminotransferase
Numbers in each row that are followed by the same letter are not significantly different (P <0.05)
Table 3. Effect of bee venom on haematological profile in broiler chickens (mean + SE)
Grou White blood cell Red blood cell Heterophil Lymphocytes Heterophil :
P K/l M/ul K/ul K/ul Lymphocyte
Control 154+0.7° 5.6+0.5° 45+0.6* 82+0.2% 0.55%
Low (0.5ppm) 16.2+0.3* 6.2+0.6° 54+£09° 9.5+0.3% 0.57
High (1ppm ) 159+0.9° 6.3+0.6* 52+£03° 9.1£0.6* 0.58*

Numbers in each row that are followed by the same letter are not significantly different (P <0.05)

1ol ek B3 ) SOD ALY 2T B
o §ES FooA] e dEe] vstel 5L F

S8 BE He2old A W SOD A0l £
S wS AT UERITHP<0.05). Zeh} A
HE A2 DR AP o] kst BHEE
Sol3 Zoli= ¢oir.

glo10] 271 B OISt T WD}

7 71 A 9 229 £4F o 5E UEl= A
£2 o]-&-E|= total protein, albumin, globulin, total chol-
esterol, AST W ALT 32 A& W A|2& diX] 48
U 74 29 A] SPAAS ddse A B2 ol& =
4= 9lt} Table 20412} ZFo] &2 total cholesterol 2]
219 Qo] EAeEEH Aek 5 AHute 242
108.5+3.1mg, 108.2+2.4mg2. 2 A3 Xo|& Ho|X
ororon 1k 2= Holdoil 106.2+3.5mgl R
S e $AE RO HIT Aole AATHP
<0.05). AST ¥ ALT 2% BE Zxja) 21 X5 X
2 7holl §-23F Xpo]E Hojr] ¢kttt Total protein
Boll YoHE RA 223} DBE BE A2 7}
7+ 3.854+0.09U2} 3.85+0.06UE =}ol7} ¢lglo, A
= BEFA T e 3.95+0.06U $XS
Holor}t G931 Aol ¢IYTHP<0.05). Albumin2]
219 Qlo] FH TS 1.65+0.03g, AsE =4
7T e REHTL 247 1.68+0.03g, 168+
0.06go 2 A3t 55 At 7ol §o5t Ao
7F 9led, 55 Ao AdoHE AeEs 1Fke
A tzhol] Xfo} GA] FRIE|A] ¢kt P <0.05). Glo-

bulin 2] 9A] A B= X e B5 A
2l 29 $2]7F 242k 2.08+0.03g7}, 2.08+0.06g0. 2
Zoron, RAeat 55 Ao o= 5% &}
o} ¢19tHP<0.05).

Table 3-& F+5 53 55 A7t 3 24| 1]
A& FFE Ui HEFE FHeftolA 154
+03K, A% 2@ 1% BEE AFoA gzt &
16.2+0.3K, 15.9+0.9K2} 428 Ht} Ao

Ao = —‘%i%fq:rtqm 56+05M, AEE W TEE
Brago)A 247 & 62+0.6M, 63+0.6M2] 4=

A& Bt 5= %L-’F‘)ﬂ ©}3t heterophil 2] 2] A
Lol Two A ZHz 5.4+09K, 5.2+ 0.3KPL
ZxlEle] AL 45+06K2 BE Aol tha
¥ FAE oy, frod Z}O]-c: R AUTHP <0.05).
Lymphocytes 2] 73-$ Fx 8] A= 8.2+0.2K, A5%=
9l p=r HEAaldoa] zZFz 9.54+0.3K, 9.1 +0.6K
2 oha e £AE BP0, 8 Aol ot
(P<0.05)(Table. 3). Heterophil®} lymphocyte?] 8}-&
AN BE FHE AT FT Hoj= YAt

(P<0.05).

i %

BE2 eHHRE XY Ay X R ARSH e
o, Aol HaAe SAAEEEA WY g5 E0l
U WA Ag X5 a3t SedictE AAAET
A Eol wrEElT 9tk Vick®} Shipman, 1972; Lin,
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1987). @A7IA] v A =2 %
=0 40% oIS A W
11£, 84 55, Aty &4 o}
ElE AEo] 4F 02 AHFTHA, 1992).
Aegdzgor JHaHg, Fa5 2, 2
HY7ls A3t ©@ AP CREE BT A8
1xlo] ¢JtiHabermanni} Reiz, 1965). 3
Zta oA B52 Aolsls EHoA
sto] g Aladhs BesS A &8
8HE ARSI 9lo, FYoA s B2 AF 5
FAHAIU A A SHe AR o2 o] §E I e Aol
ol B oju] AAEQF obet 7hE9] A &
0, AEEE A D 715 A ota g 53O
2 qu 9 x50 2R B FEY oo Aledh=
o2 AREEL ATHE| 5, 1999a; 2 5, 1999b;
Lin, 1987).

aeiv A7 SR o) A sUE ARSANE
o] Algo] 7HgdtH, Yol ulet FET Sigof Aol
5 2E3 9lo] YA A8 9 o] oYtk dHE
Zk51 Qitt w3k Aopdls Mg AREEof SRR AL
A 7o) "o ARSo] of Al7]ol= Alwol ARt
ol 2= F o] 7IA] EAFLE sl FH4bsTt B
o] st o]Fo|AA] Aokt T, oAl &
EQRAZAE AHEst] 5 AHF7F 7Hs ol whet
AHT 552 7159 A9 A5 ¢ A st
/\Pi‘i A AR o] Wy S 9 A [jut

NA Foll &xp7t S8t AR gejA Qlof, 4

7t AR 759 AW ARE Hste B5S A
312 91th(Han 5, 2009a; Han %, 2009b). E3} 2=
AAFASHZAN ZF5ES HAAE X}E'L'Gﬂ/ﬂ
B AFHoes A8 = A ok gejA <)
o] ol 7141 BAAE A=8h= Ao, ok %
ANze AAY HojgE F7HA7]= Aojtk(Lint
Roger, 1980). 352 FHAMEOA FAAY] Fgo=z
At WA= P Ago] sk ¥t ofyzt
e FAAZE QA AN7RR] FH o] Bz HZg A
5 S5 EA AR IFA L] FAHEe AYARE 7
SHA & = Qs MEE FAA dAANZA A7t
ehs] Y =) ar Qi

AG7HR] KA 9] A RS Ast FAA diAld
T AEF g3 ARHHAF F7L WA 4%
as Bulo] JiA 9 g, A 2gof 9)ate] AAE
o] MA"ETE A+ 217t gdttt(Jamaroz 5,

d

o
[+]
Rl

mL‘ flo oo

ik o[r i

2005). Carvacrol, cinnamaldehyde %! capsaicin®] $H
H A EFEES SAo FARL W AR 8789]
Q013 AAEQGTHE B1iv) 9le ¥hdJamaroz 5,
2005), TioFet £50] HEFEEE SAXR U] H7h
Fof Aoz Aol ztel7t giitke AR}
Q) 21 tHSchiavone 5, 2007).
kA o] A= FAA A 249 o] § Ths
e 7H 558 B3 @ FARES A A ALt
4, WOy 9 W Bl lA dae 7
o} Z/Fe= Y %—3 23tEAE Zh3 QIA] got
z Sofsteiebe w5
onl, #4712 AL 2
& 2UY gof 2E¥

=~ ?—xl ot Hol BEE F47E Bl B

3 3 T4 sttt KA iAol ol FEAF
I dFEAE, AARGHE BF 55S Ad A
oA FAetat vty §ostA A e
o, 55 A 5= el Zol7t ¢ldthP<0.05). &
= i%EHLPJ | ARES FA g2l vlste] {-o)5HA B
o, 55 5% 7F fAg 2kol= TP <0.05).

E3h 552 SAC Fosieizte Zhaol lojAl
7 d 229 &4 AEE Uehlle ARE ol§EHe
(Lumeij, 1997) % Zd A H|E, AST, ALT #u} ol
2} total protein =X]of {-2J% o7} U2 B(P
<0.05), o)== &=l gt 7+ 2 22 9] &Ao] glo
o, gl oz RAPAQ Fio] gle Aoz wdy
Act dutd o=z ofoka AY D 71 7]% o]/ Al total
protein & albumin FE+ A%y, AW W = 9
AJA] total protein ¥ globulin ~2]= F7}8kct 1y o4y
At} utgbA] albumind} globulin H]-&9] 4= 7
7)% o]AF ¥ d=A A3} o] HE ghksi
5] gt Chemcky®} Berger, 2004). €A <4 &
ol 1 total protein, albumin, globulin ¥ albuminx}
globulin H]&ofl T3t 4+ 2|7t S =o] YA &
Aejo]7] wiZof of At Aol gk P AP
A9, B50] 7 &4l 7|er 54 Ad A
o EZo] ¥ AeR AdE At 5 F4ts &4
of B=0o] v|A= S A Y SOD fAEES &
A%t At BAe+ ?l izl H]ste] B-=5& A7

= ATl @3 W SOD FARHol F<JaH
=4 Y= ﬁﬂi 1= R THP<0.05). watA]
BEo ol | A3} FAL M= Hoa Tt

SR, §F A% W Fas 240 g A7t e
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Aoz AZEL BT 240 dolME AEdA
# 2 o]&E+= heterophil® lymphocyte ¥]-&<f] 3lo]
A 7| EAA Aot 35 AR bl Zolrt
HslA) gigros, Mypel AT 240l BEe) A
27} 9L u)x| A k= Aoz FHolE|Qic)

o|e] AME F=5L 5ol Friste SA &
Fol, FoF 37 717 ol AR w2l A
As 57 4 AAREE 5§ Aol AAdEE er
UrebL} 7]E2] 38 A] A2 A o] 7hsAdo] el
Solck Eah $EL Wol Aake] Wz} 2 9 2o
EA4o] gle 2R AEEgNen, 85 F48t 58
S ML R 7154 SA Bilole A& Ae=
=1, B $50) YA} % KA ol
ol gt A7t o] Fojxof & Ao & AlgErh

2Lk

L
=
o]
e
b

oR

i

2

of A& H7IE & o)A Az 13ke] FA
Aol 5= AHE il‘é— Agste] 2eR BEE 3
ol F7leke] 14348 28LH7MA] §5& Folst

oS shlrh A2l 5,00059] SOk}
ofelA)E izt AH 7I7F & 4% 0.5ppm3}
lppmo] £ EE5 F3t & oFA Q] AT
ol vlAle YL AR Ur%I’Jr e HAe
ATk

1.4 FRAF, SAZ JoA 55 A+ 25
oAl 71E2FAAA iz HiE f-olsHAl F7FL
(P<0.05), 55 A7} g4 diztol vis] Abg 8.
ol FostA WA= HTHP<0.05).

2. 55 A} 7128 A 2o €9 ] FF
g E, AST @ ALT, total protein, albumin, glo-
bulin X|= F4&k 2oj7t RATHP <0.05). WE L, &
&7, heterophil, lymphocyte @ AEH L X HQ)
heterophil:lymphocyte B]-&-& 2}o]7} glich.

3.8% 334]—;], 3)‘_1-1.-\ S q.E].LH = SOD &4 Al
€ 55 AT diztl vl fo8tA =A ‘%EP
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