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ABSTRACT The objectives of this study were to examine the effects of Korean mistietoe (KM) on performance and blood
characteristics in broiler chickens. A total of four hundred eighty, 1-d-old male broiler chicks (Ross) were divided into 4 groups
with 4 replicates of 30 birds each. The treatments were NC (antibiotics-free diet), PC (NC diet added antibiotics), 0.5% KM
(NC diet added 0.5% of KM) and 1.0% KM (NC diet added 1.0% of KM), and the birds were raised for 49 days. There
were no significant differences in feed intake and body weight gain among treatments. On d 49, the relative length of jejunum
in 1.0% KM tended to be increased or significantly (P<0.05) increased compare to those of other groups. On d 35, the colony
forming unit of Salmonella spp. of ceca significantly (P<0.05) decreased by feeding KM. The counts of lymphocyte of KM

significantly (P<0.05) increased compare to those of the PC.
(Key words : mistletoe, medicinal plant, broiler, performance, blood characteristics)
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Table 1. The experimental design

Antibiotics Treatment
o) x -
Basal diet + antibiotic' 0.05% + anti-cocci-
) o .
dial agent 0.03%
Tt x Basal diet added 0.5% Korean mistletoe powder
T2 x Basal diet added 1.0% Korean mistletoe powder

' crc, chlortetracycline.

MEn, CP 18.5%) ALREE o] 2338tk A1 ALES] u)
3 2 24 Table 20 YR

Table 2. The composition of basal diet

Phase I Phase 1
__________ A
Comn 44.71 49.05
Wheat 20.00 20.00
Soybean meal 25.60 21.50
Corn gluten meal 3.00 3.00
Tallow 3.30 3.10
Dicalcium phosphate 0.50 0.40
Limestone 2.00 2.00
Salt 0.25 0.25
Lysine-HCl 0.11 0.18
DL-Methionine 0.18 0.17
Mineral mix' 0.10 0.10
Vitamin mix’ 0.10 0.10
Choline-Cl 0.10 0.10
Crinacox 0.05 0.05
Total 100.0 100.0
Calculated analysis
Crude protein (%) 20.00 18.50
Crude fat (%) 4.68 445
Crude fiber (%) 275 2.62
Ash (%) 5.18 4.89
Phytase (%) 0.63 0.60
Available P (%) 0.40 0.38
MEn (kcal/kg) 3100.00 3140.00

Mineral mixture provided following nutrients per kg of diet : Mn,
85.71 mg; Zn, 64.29 mg; I, 0.57 mg; Se, 0.20 mg; Cu, 100.00 mg;
Fe, 57.14 mg; Co, 0.17 mg.

? Vitamin mixture provided following nutrients per kg of diet : vi-

tamin A, 20,000 1U; vitamin Ds, 4,000 IU; vitamin E, 15.81 mg;
vitamin K; 1.14 mg; vitamin By, 0.01 mg; niacin, 28.57 mg;
thiamin, 1.43 mg; folic acid, 0.50 mg; pyridoxin, 1.43 mg; ribo-
flavin, 7.86 mg; pantothenic acid, 14.29 mg; choline, 1.43 mg.
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Table 3. Effects of Korean mistletoe on growth performance in
broiler chicks

C-y C+H T1 T2 SEM
Initial BW (g/lbird) 462 466 463 461 013

Swk
BW (g/bird) 1,635 1,674 1698 1,669 1438
BW gain (gbird) 1,589 1,627 1652 1,623 1430
Feed intake (g/bird) 3,066 3,026 2973 3,149 2086
FCR (feed/gain) 193" 186 1.80° 194" 0.02

7wk
BW (g/bird) 2,583 2,647 2,668 2599 2270
BW gain (g/bird) 2,537 2,600 2,622 2553 2265
Feed intake (g/bird) 4,987 4,931 4,999 5,007 36.02
FCR (feed/gain) 197 190 19 195 0.08

C(-), Basal diet only; C(+), Basal diet + antibiotics; T1, Basal diet

+ 0.5% Korean mistletoe powder, T2, Basal diet + 1.0% Korean

mistletoe powder.

2% Mean within the same row with no common superscripts differ
significantly (P<0.05).
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Table 4. Effects of Korean mistletoe on carcass percent and

relative organ weights in broiler chicks

C-) CH T T2 SEM

Swk

Carcass percent (%) 66.74 6628 67.04 66.04 030
Liver (g/100g BW) 224 235 222 237 005
Spleen (g/100g BW) 014 012 013 013 003

Pancreas (g/100g BW) 025 026 025 028 001

B f fabrici
ursa of fabricius 024 029 027 022 00l

(¢/100g BW)
Abdominal fat

157 140 140 152 001
(2/100g BW)
Twk
Carcass percent (%) 71.64 7091 71.13 71.62 027
Liver (g/100g BW) 196 184 175 162 008
Spleen (g/100g BW) 200 218 197 205 004

Pancreas (g/100g BW) 0.11 012 009 011 001
Bursa of Fabricius

(/100g BW)
Abdominal fat

(g/100g BW)

019 021 020 022 0.01

022 023 019 020 001

C(-), Basal diet only; C(+), Basal diet + antibiotics; T1, Basal diet
+ 0.5% Korean mistletoe powder; T2, Basal diet + 1.0% Korean
mistletoe powder.
Values are means.
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Table 5. Effects of Korean mistletoe on weight and length of small
intestine in broiler chicks after 5 weeks of growing period

C() cH Tl (V) SEM

Weight
Duodenum 0.59 0.58 0.53 0.59 0.01

Jejunum 1.05 1.10 1.0t 1.11 0.03
Heum 0.90 0.92 0.94 0.93 0.02
Length - - c/100 g BW -
Duodenum 1.60 1.66 1.68 1.72 0.03
Jejunum 3.73 4.09 4.01 4.16 0.08
Tleum 3.85 435 432 430 0.08

C(-), Basal diet only; C(+), Basal diet + antibiotics; T1, Basal diet
+ 0.5% Korean mistletoe powder; T2, Basal diet + 1.0% Korean
mistletoe powder.
Values are means.

Table 6. Effects of Korean mistletoe on weight and length of small
intestine in broiler chicks after 7 weeks of growing period

) O T1 iy SEM'
Weight e 2/100 g BW —mrmmn
Duodenum  0.36 0.39 0.33 0.41 0.01

Jejunum 0.84 0.85 0.71 0.92 0.02
lleum 0.79 0.77 0.74 0.81 0.02

Lengh  — cn/100 g BW -eeem
Duodenum  1.06 1.09 1.02 1.07 0.02
Jejunum 262° 265"  251° 289" 005
lleum 268 291 257 298 0.06

I

o do @

A 719 2es 23 F5 WA SRR A
o

o glomE FF Ao glolME ASeld Fel A

td
L
T
il
wa
ok
_‘:_L
(2
12
=
)
(R
e
2
18
)
F
i
lo
mL
L
M = 4

4. WA LY D|ME 25

A$aro] Foi7h @At Ul WS FEo] u]X)i= Table 7]
YERIQIT) 55 28] A Hel7, Ao 1.0% A2
T7h 2GR R Ao} 0.5% 2Tl ws) FFF7L
223 OB (P<0.05), AR ol e TFHA X2
ol i) BE Aol A ZHAATHP<0.05). 753kl g
e BE AT 2ot BolA) @kt

o]$-A3} M217(2007)% AN F 4RI A|(Herb Mix Gold®)
2 Aek) Aleol A7bstge W) S 3 CL perfringens
S} E coli®] 2= Herb Mix Gold® 314412 H7isk Mg
F7F thzTtol| vIg) AU, Lactobacilli®} 5+ 23] Herb
Mix Gold®S 37}8 A 77t & AFE RAFAL B
18w} ok B A8 A sFe) Aol Xapr) 2
A Aol vls) Andekre dANIE A} &
o Aoz e

Ao BASHs ok 4SS 7] e 4 4%
Ao o8] MAEA 2 71AE 7ML g Hes A7

Table 7. Effects of Korean mistletoe on microflora of ceca in

broiler chicks

c)y < Tl T2 SEM

C(-), Basal diet only; C(+), Basal diet + antibiotics; T1, Basal diet

+ 0.5% Korean mistletoe powder; T2, Basal diet + 1.0% Korean

mistletoe powder.

** Mean within the same row with no common superscripts differ
significantly (P<0.05).
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Swk
Total microbes  8.451° 8.079° 8491° 7.915° 0.15

Salmonella 7322° 6693 6350° 6.544° 0.11
E coli 7079 6740 6544 7.031  0.10
Twk

Total microbes 8475 7958 8214 8504 0.07
Salmonella 7327 7600 7.640 7.732 0.06
E coli 7990 8012 7763  8.075 0.06

C(+), Basal diet only; C(+), Basal diet + antibiotics; T1, Basal diet

+ 0.5% Korean mistletoe powder; T2, Basal diet + 1.0% Korean

mistletoe powder.

2® Mean within the same row with no common superscripts differ
significantly (P<0.05).
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Table 8. Effects of Korecan mistletoe on serum chemical com-

position in broiler chicks

) CH Tl T2 SEM

Cholesterol (mg/dL) 111.6* 926" 925" 659°  5.12
Triglyceride (mg/dL) 965 7277 743" 633" 419

BUN (mg/dL) 27 229 286 200 022
GOT (UL) 1183 1029 1112 974 4.67
GPT (U/L) 192 270 270 190 025
HDL-C (mg/dL) 7143 6257 7033 6343 315
LDL-C (mg/dL) 7.83 7.00 750 600 034

C(-), Basal diet only; C(+), Basal diet + antibiotics; T1, Basal diet
+ 0.5% Korean mistletoe powder; T2, Basal diet + 1.0% Korean
mistletoe powder.

BUN, blood urea nitrogen; GOT, glutamic-oxaloacetic transami-
nase; GPT, glutamic-pyruvic trans- aminase. HDL-C, high density
lipoprotein-cholesterol; LDL-C, low density lipoprotein-cholesterol.
*® Mean within the same row with no common superscripts differ

significantly (P<0.05).
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Table 9. Effects of Korean mistletoe on components of leuko-
cyte and erythrocyte profile in broiler chicks

c) O Tl T2 SEM

Leukocyte
WBC (K/xL) 2310 2108 2296 2573 0.84
HE (K/xL) 621 469 530 653 034
LY (K/zL) 13.59®  11.30° 1335° 1491 052
MO (K/pL) 220 197 224 260 0.t

EO (K/uxLl) 0.62 0.56 0.67 0.76 0.5
BA (K/u¢L) 0.22 0.13 0.18 0.23 0.02
Erythrocyte

RBC (M/¢L) 3.69 344 341 3.64 0.06

Hb (g/dL) 11.23 1058 1095 1128  0.18
HCT (%) 3423 3210 3172 3413 0.57
MCV (fL) 93.00 9335 9295 93.88 0.56
MCH (pg) 3045 3040 3120 3050 036

MCHC (g/dL) 32.75 3280 3287 3234 0.38
RDW (%) 1025  10.27 997 1012 0.10

C(-), Basal dict only; C(+), Basal diet + antibiotics; T1, Basal diet
+ 0.5% Korean mistletoe powder; T2, Basal diet + 1.0% Korean
mistletoe powder.

WBC, white blood cell; HE, heterophil; LY, lymphocyte; MO,
monocyte; EO, eosinophil; BA, basophil; RBC, red blood cell;
Hb, hemoglobin; HCT, hematocrit; hematocrit MCV, mean cor-
puscular volume; MCH, mean corpuscular hemoglobin; MCHC,
mean corpuscular hemoglobin concentration; RDW, red blood celt
distribution width.

2% Mean within the same row with no common superscripts differ

significantly (P<0.05).



Kim et al.: Effects of Feeding Korean Mistletoe in Broilers 135

79 59 71e A2 FolAh yehdA esked,
%sz 31014 Ag-ako] )7k Al K2l Tl s
Fel m ETHP<005). Bl Tol QAN E Aol H7}
27k 2 AT sl 2 ehston), AR ol
e o @Y, BE ATl AYTY gAY A
% 1 2SS H2ATRbel & Aolg molA Atk $7
F007)12 TR AR (herb) S TS W
g?— 2 AT Yo Y BAs) 2 A WP7e) Y=
T, ST, BEIIT, FAT Sol vl vidl &8 AY
& RYAT §214Q Aol gtk Kustgich 2t
HY7ot FAF FAES AT Aol7t HPTL B
wslgEd, RBCS HYT SAHCNE WxETE AR
Arhrel 30 B P 9NE 2oeAR, tiee] 1)
3 AATEY $37h FoHoR By Husch
stoll glojA] W7ol AT B 9] 3= WBC:
12~30(K/ L), HE: 3~6(K/ 2L), LY: 7~15(K/ 2L), MO: 02~
2.0(K/ L), EO: 0.0~1.0(K/ #L), BA: 0.0~0.3(K/ L), RBC: 2.5
~3.5(M/ L), Hb:7.0~13.0(g/dL), HCT: 22.0~35.0(%), MCV:
9.0~14.0(fL), MCH: 25~37(pg), MCHC: 21 ~39(g/dL)E ¢
A 9=ul(Melvin, 1984), & A3 A3} 275 XL 2
€ HeTEel BT ¥ AT FA7) g A X
o 2HEA Vehto), A9-atolo] Hrld) me Wy R
A@7e W] U JdsHQ gols urt o AL
A7 988 Ao g wddch
Aol M ¢, TG T Rl P WF
oHA| 2 AFEE o] $ho.m(Becker, 1986), HZolE AAY 2
AEA BeAE AFeE A7) e RoE FeAR 3
DK"E“—’F- = 1997; Fisher et al,, 1997). ¥ 43N AS
golo] Al ] F7ER A& B F HZF 7t S8
= A% Be Zrkhs 29 B FEd, Asyol
A7ke 7hEol PAde ALY BAAE FAST
SRz re WATe) Y A P} Bal e $9) 57}
2 ola) 7] ©gdwo] A MIEA WHe wrEo 2
3 A% 2YEE 2AE /1540 e Ao AzEn
©e) TR ABEE HRF £ AE $5FL 7T
e ZANA AR UAFS ST, 23 5o} B
2 70 WY 3R 98 5¢ T & JAHWenk,
2003). 2 Y A, SuFe) YFA ALdole 87 Aw
W "7} FoiA A R &, gEe] O, g 529
Z7tol wWe A 37 A3 ol FF-71EC) A A
B 7S A g EAZA ALgo] T AeE
Alg €}

=

S

(3

Folae

il

B A7E 334 FUTE ASAlE $A 9
%

o a4 2 e B0 wRE e THE] As) A
ASHATE. 197 Ross SHolel S 4312 4, Wra g 304

A Z 48058 FA8E L, A48 AAe TFAA A=

A 7} ALg, A-9A0] 0.5% 2 1.0% A T2 %01
4997} ARSEkgTE AF A 71 el zkell Als A HEH
U ZA| ol QloIME ) QAT AE FEA T
2] Zolol] oJA ALaro] 1.0% 77t T ATl
vl Z7kshe ZAgFolvt %946}71 —7—7}3}9515KP<0-05)- A
3594, BN AdEde dee AFEelE o 2x

oP,l o°‘

FEISA LA 005 Aol Al AR Az
Feool Hs) GRS welTel 47} Fokshe Y wE

frefsi —’57} }%iEHP<0 03). wepr, 7A-¢-4dole} AR W
AVE SAGNA WA L Bl At olFH BAGH
<l %%}«% H)X) 7] ggot FAA A 2A2AMS o8 7ks
o] & Aoz AlmErh

(A0} 1 Agato), kAR, S, A, BASA, )

2 nAE)

AL A}

B AT 20064 FRE@EAAALR) Ados &
sytmsEs) etms SunF A Ak 9%
ALYk,

olE=d

Becker H 1986 Botany of European mistletoe(Viscum album L.).
Oncology 43:2-7.

Casewell M 2003 The European ban on growth-promoting
antibiotics and emerging consequences for human and ani-
mal health. J Antimicrobial Chemotherapy 52:159-161.

Chen HL, Li DF, Chang BY, Gong LM, Dai JG, Yi GF 2003
Effect of Chinese herbal polysaccharides on the immunity and
growth performance of young broilers. Poultry Sci 82:364-
370.

Duncan DB 1955 Multiple range and multiple F test. Biometric
11:1-4.



136 22 = A

Fisher S, Scheffler A, Kabelitz D 1997 Stimulation of the spe-
cific immune system by mistletoe extracts. Anticancer Drugs
8:33-37.

Guo FC, Williams BA, Kwakkel RP, Li HS, Li XP, Luo JY,
Li WK, Verstegen MWA 2004 Effect of mushroom and
herb polysaccharides, as alternative for an antibiotics, on the
cecal microbial ecosystem in broiler chickens. Poultry Sci
83:175-182.

Kang TB, Chae DJ, Chang SH, Mun SH, Kim JB, Her E 2000
The effect of Korean mistletoe extract M11C(non-lectin com-
ponents) on TNF-¢ release and expression from macro-
phages. Korean J Immunol 22(4):207-215.

Klein R, Classen K, Berg PA, Ludtke R, Werner M, Huber R
2002 In vivo-induction of antibodies to mistletoe lectin- I
and viscotoxin by exposure to aqueous mistletoe extracts: a
randomised double-blinded placebo controlled phase [ study
in healthy individuals. Eur J Med Res Apr 30:7(4)155-163.

Melvin JS 1984 Physiological Properties and Cellular and Che-
mical Constituents of Blood.(DUKES' PHYSIOLOGICAL
OF DOMESTIC ANIMALS 10").

Otte JM, Chen CX, Brunke G, Kiehne K, Schmitz F, Folsch
UR, Herzig KH 2001 Mechanisms of lectin (Phytohemag-
glutinin)-induced growth in small intestinal epithelial cells.
Digestion 64:169-178.

SAS 2002 SAS User's guide. Statistics, Version 8.¢, SAS Ins-
titute Inc, Cary NC.

Wenk C 2003 Herbs and botanicals as feed additives in mo-
nogastric animals. Asian-Aust J Anim Sci 16:282-289.
Yoon TJ, Yoo YC, Kang TB, Her E, Kim SH, Kim K, Azuma

I, Kim JB 2001 Cellular and humoral adjuvant activity of

lectins isolated from Korean mistletoe(Viscum album colo-

$Aarole] &7 Hol A

ratum). Int Immunophamacol 1(5):881-889.

A5z 48 o3 NFF NFA AR A2 9y
7243 2003 FHIALEH7IAE ]88 $Al 9] Salmonella
FA Ea} hEHe) 8] A 43:41-47.

SRS 1994 AL A 9-o)(Viscum album C ) F2E9
24 YoAe] X Z2d v]X= 9. =gt
AL =

Az 15l A uielz] 2003 ALE% Blended Essential Oil
(CRINA) 717} $A19) A4akdzl GudA o] 88, 23l
D AE FE 2 AS Ul it 246 viXle 9% T
B2 3}8}+38] A] 45(5):777-786.

A71E A Ags ARE o)lFs A3 S F9E
At o] ) ARAA 39 2003 4 ALAe] &
E MIICHIE " 7AE)9) AF B A E25H
Tumor Necrosis Factor- @ 28] & 3}2} AlF o] Sarcoma 180
o2 §58 &3] A% AAan. A3 A 34(3)
210-217.

&7 AR UEE 2335 A9Z 70T HES 2004
& B4 E(Animunin PowerQ),] FA71 A4 ARE
A7 AN 2 FUA 2580 v 9T =57}
238}38)A) 31(4):237-244.

$eE 4% ZEE o4 AW Azuma [, 750 1997
B2AF A-Abo] FEB(Viscum album coloratuny, KM-110)
o] Mdets gl AR ES]A] 19:571-581.

o]-?—x w01 7] 2007 7} F4A)A|(Herb Mix Gold®) 717}

A AL BRI F8E ST E S A] 34(1):37-42.

o]%% 1985 thEtA Bt 3FFAL pp. 295-296.

TR FFE Mol7] 2001 WA ]Zﬂ(Miracle20®)7} %74191
A2 FYga OI%g i%LH nAE dF L HY 7
ol PlXE 9 B EAHEE]A] 43:671-680.

FJ off

)-

rr o

r°"



