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Alleviative effects of activated charcoal and Houttuynia
cordata Thunb. in broiler chickens during aflatoxicosis
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This study was conducted to evaluate the alleviative effects of activated charcoal (AC) and Houttuynia
cordata (HC) singly or in combination in broiler chickens during aflatoxicosis. Activated charcoal (1% or
0.5%) and H. cordata (1% or 0.5%) were mixed into the diets for the ability to reduced the deleterious
effects of 2.4mg total aflatoxin (AFB,) kg™! diet on growing broiler chickens from 1 to 21 days of age. A
total of 160 1-day-old (Hyline Variety Brown) broiler chicks were housed in eight treatment groups
[Control, AFB,, AC 1%, HC 1%, AFB, plus AC 1% plus HC 1%, AFB, plus AC 1% plus HC 0.5%, AFB,
plus AC 0.5% plus HC 1%, AFB; plus AC 0.5% plus HC 0.5%] each consisting of 20 chicks. Compared to
control, 2.4mg AFB, alone treatment group significantly decreased body weight gains of chickens. The
addition of mixed AC 1% and HC 1% including 6, 7 groups to the 2.4mg AFB,-containing diet moderately
reduced the adverse effects of AFB, on performances of chickens. The chickens consuming 2.4mg AFB,
plus AC 0.5% and HC 0.5%-containing diet showed very slightly reduced the adverse effects on
investigated parameters compared to the AFB, only treated group. Also, the single addition of AC or HC to
the AFB,-free diet had no adverse effects in chickens. These results suggest that AC and HC mixed can
reduced the aflatoxicosis in broilers and may be contribute to a solution of the aflatoxicosis problem in
poultry production.
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Aflatoxin B,(AFB,)& Genus Aspergillus 258 A+
= Al 22t AMEERA, 7 RS HIET A8 5 E
o Atgo] AHHoR QHEE FHO| Fao|H
(Sweeney %} Dobson, 1998; Alexander -, 2001), 7=
FollAl AFB; £222] A2 FHRSHA A= 9l
tHGiambrone &, ]985 Espada %, 1992; Fernandez
5, 1994). AFB1 E29] 55 A% Q,*xﬂ aZ1HE w23t

ZhoF vt S A=A o 0] Q35 At oA A
Aofl gt AA A zeekar glci(Kubena 5,
1991; Shane, 1991; Azzam¥} Gabal, 1997). TE2] A}
7o} Holalgo] 2gEof Q= AFB & Léil"}i‘ioi
AABIL AEA F5S A A TEY S B
Sk A FALGS R B 2440
Aol SloAl 7H Fdigh Aol AlF3] s sfjok
3k A o] chBoutrif &} Canet, 1998; Santurio %, 1999).
2o o]22lAl RS HRU ke 250 AR
o wojatgo] 2EEo] Y= AFB S olWA A A5}
o, $ES 248 A2 % Qs Wil el thao)
A37} =345 o) A =d|(Harvey 5, 1993; Abonorag 5.,
1995; Balevi 5, 1998), o] 23t 4+ % AFB, I} 2=
ZAgtgo] ¥il 559 ¢ - o 2RH AFB, Y FE
Z4AZ 4 9= Aluminosilicates (Kubena

AAIO
===

-, 1991;
Ledoux %, 1999), Zeolite (Scheideler, 1993; Kececi =,
1998), Bentonites (Santurio %, 1999; Araba®} Wyatt,
1991), Clinoptilolite (Oguz$} Kurtoglu, 2000b; Oguz
%, 2000c), A&t (Jindal 5+, 1994; Galvano %, 1996)
Soll gigt AF-Eo] ot oz EAEL FEA
ujghdoln], 53 Zog dA glrKOlver, 1997).
&3 SEEAY A7E AaAIE de A A
oA et Sl B okg AEE0] ol 8HU
A= AT YofA AFT dtES 25 {3
A2 ATE SFUIL FEAES o83t A Hotr
7] YET YWHE o2 AFB, 4 A oA FojE=
AFB, 54:9] 55+ A Aol 2 A== AFB, =
29 FER AFE FYsk= Ao 7HF uEAsH
A Aefoll Al AFB o] L g5 & 7 vl
z} 219 9] o7 7tx] 27 whet vheksta AE 7|zk
T teFsith AFB, 529 F5 a3 7Pt & /i
Al o dEA e FEe /\Pﬁ kg% 2~
25mgo s gBiA qlu FAEEY &

of AgolA 71 TakE Fds AL S Ak ¢
2 Q17] W Eof(Kirana %, 1998; Rosa &, 2001) o] A

YolAE AFB & AIR kgd 24mg FER EU A}

o AT HCE A7h5te] 219§ wol )
of BEAQ LTI FGAIR HC7} HolA] AFB,

E4 35 G3E olu AE oY 4 e 3
7o) 1A A BL Sstalc.

ERTE
48 =

Al#lof] ARE-8) aflatoxin®} EH4JEk (activatec charchol:
AC)2 Sigma (St. Louis, MO, USA)ZEE F]3}o
ARESER A, o] 4 Z(Houttuynia cordata Thunb: HC)=
A oFx Al AAZCEE T kew)ollA
st} ALgBLATE. o420 2EL BR UABES Y
A7) 27 BABeAze £7 AT AR 300gE

o AT 900mlE }ate] 84 oA 347 Ft &
ol 53] U Sviel Qold gk

o oagk &
2 Azl egf e Age Asa
Aflatoxin 24mgS 50% o 2LZF 50mlo) ¢33 l_-T

Tme

T Lkge] Atso]l MeEA AUFTE 3] A
T AR A VIR F0R AL o 2 HEe Y

A7} vl &{UR22(13), AFB, 2.4mg/kg of diet 22),
AC 1%(3d), HC 1%(415), AFB, plus AC 1% plus HC
1%(5), AFB, plus AC 1% plus HC 0.5%(6-2), AFB,
plus AC 0.5% plus HC 1%(7<%), AFB, plus AC 0.5%
plus HC 0.5%(8), 013} 1, 2,3,4,5,6,7, 8 A2j2
2 AW gt 712 A=) B F AR A
S71= EFste] Al Aalol] HashaA ARzt
(20099 74 64 ~74 269) 21 5 FFs3ich

s ]

=X

a

og

S22 R A2

AREEL 797 H AFo) 70.6~72.3g == Hy-
line Variety Brown (% ?34]75_1 BHB, 3=)) 16013}11] =3

FQlste) AFAA 1 =7 £33 A7 & RS
743t F ATl 15&5}71] 87) Fo2 wixstn
Aol AMgstelnh Ad 713 5 AR B 212
é_hﬂ%i 23-24°C, A& E 504 10%, 3+7]314> 10- 14
3l/hr, 2% 12hrs/day S AeHgcE BE AHAFEL

E0noavw



Aflatoxind]| =5 HoflA

HYEn ojdRo EN2tE St 187

Table 1. Mortality and clinical signs of chickens treated with aflatoxin, activated charcoal and H. cordata for 21 days

Dose
, . ] AFB+AC  AFB,+AC  AFB,+AC  AFB,+AC0.5%
(“;‘;‘/('I‘igc’t)% Control - AFB  AC'1%  HCUI% 14 ne 1g  1%4HC05%  0.5%+HC 1% +HC 0.5%
Mortality 020° 0120 020 0120 020 0/20 020 0/20
Clinical signs
(Anorexia, 0/20 $/20 0120 0120 0120 0/20 1120 2120
Ataxia, et al)

*Value are expressed as numbers of dead or clinical signs animals/ total number of animals, "AFB,: aflatoxin, AC: activated charcoal, °HC: H. cordata

A8 ARl sutely Bejste] ARgsllth AtR
© Zo|AFE(WMIR) S, 2 AeEFE AREA
A

A2 X F0ig 43

xR HolA AFB, 5 ATA Fojmt
AFB| 549 & A oA 25 AFB, &5
29 FLE d+E Fysh= o] 7MY vhAsht
A Adejoll Al AFB°] LHEE wRE Z vetabo
Zh A9 ef ofg] 742 7o what oheFstal A 7|7k
& ogsich AFB, 529 5 anE 7MY # fd

A7 S ok gEA Q= EE AR kegd 2~
25mgo g2 A U FHAEAY SRS @izt
o] AN 7P a5 Szt A2 4 et 4
Z] Qlth(Kirana %, 1998; Rosa 5, 2001). o) A§ o} &
Z& AFB, 549 2528 AN & 9= EA-N
FTEE =Y JLEE AFB, 54 RS AR kg
T 24mgo 2 4 G A, WrhEd e
£ ©2|5}o] activated charcoal 1% 22}, Houttuynia
cordata 1% *8|d, AFB, 2 7}A}E9] activated char-
coal 1%8} H. cordata 1% 2], AFB, A 7}AFE|
activated charcoal 1%2} H. cordata 0.5% *|2]t, AFB,
H7 IR 0| activated charcoal 0.5% 2} H. cordata 1%
2], AFB, A 7}A}R9)| activated charcoal 0.5%$} H,
cordata 0.5% A 2|7t 2.2 AP oy, hRFL =4
7FEREA] G V| AR E 21Y B SEEk

Nm e AR AT AT 2 9 g0

L]
7} o} el zhek %A]W}w—? 8-14, 18|31 15-21Y

—21 o

ol 24+ U WA DA EDTAZ Aol
Yol o] HE14(RBCs), WHF4(WBCs), dotER
2] EZ|(Het), @A 2FHHD), B+ A Mo
(MCHC), B+ 28+ EMAZHMCH), F+ 783
(MCV), 434 WdE(neutrophils), Ats A Wg
(eosinophils), G754 W& L(basophils), ¥ ZF(lym-
phocyte), ¥ T3 Fl(monocyte) 5 ASEILEA7]
(HemaVet 950, USA)E o] &-3}0] A3}t

A WSSt ZAL: B3 St HAs A Fao
A QEe &, A4 AT oS dAdEE
(3.000rpm x 15min) 34 AL BHo] oA BH 4
3}5+A A} Kit (Fuji drichem, Japan)& ©]-8-3}9 total
bilirubin, Uric acid, AST, GGT, total protein, total
cholesterol, inorganic phosphorous, glucose, calcium,
CPK, BUN ,ALP, ALT, amylase2 A}5-E417|(Pronto/
E, BPCAL Italy) S ©]-§-5to] Z43Hitt

= A WIS AY: AY V1T B ke

5Mm AH& 759 hematoxylin &

o
cosin G4 & o] BB}t

SHXY
ARNA A2 54X 9] SAH BAL FAAE

computer program@] SAS (statistical analysis system)&
olg3to] SR A F one-way ANOVASIA 2]
g Fto] s &5 diste] dx2 2 Ay
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Z P<0.05% Dunnett’s t-testS ©]-23}

Z3p gl oA

QEIy WY

z+ A7AEo] A7k H7HEEC| AFB 9] /3%t &
e 2597 qio ddHegE At Wsls
vehf| A o= Ao g2 wokE chKubena - 1991; Har-
vey &, 1993; Abonorag %, 1995; Balevi %5, 1998; Kec-
eci 5, 1998; Oguz 5, 2000a; Albores =-, 2007) (Table 1).

Nz}

A A 77He E5to] gI2TS uEete] BE A Aflatoxin3} H7HAIE T4 3 A AlF 7I%F F<t
2] oA HARE 5-ES ¢l oL aflatoxin T A 2] o W HZL AFB, THE o] gjz2T} A7)
T A= A8 FE 2 gFo)] B Ae AS # o

T e FAVHE ¥ 4 A RoAE dz
T E+= aflatoxin T H2|o] v|s)] £33 At T
3E e 4 glolet

olgigt Aite thE AFAEo] HIE Foigt AFB,
FEQ HH BRI Aol EFeta AEe A
et Ao dAsE ol Hol o FE|
of v]1# AFB,°l tfste] WS 7HA 1L Sl Ao
e, E=3F AFB, 7t 98-S Uetyoltt stelete

S Skt ARgE ol vlste @AsHA HAast
o, Alg 717 A3 sk A1Y 744 AFB,
RS B3He 2 M2 2ol A AFB, T Az wr} 7t
43Hs 75 Holthh oFR Fof 149 o FRE 2
Yg712] AFB, 9= el Br} Zrlsts AgS }
Hlen, 499 FAFE /\l?‘J 717 E =} 7‘5_’. 3%
B} ol2d AL A J =
AR e a7AEel Ao SA BEe
2 m(Alexander %, 2001; Kubena %, 1991; San-

Table 2. Effect of aflatoxin, activated charcoal and H. cordata on the chickens performance for 21 days

Items Control AFB, 2.4mg/kg of diet AC 1% HC 1%
Live body weight (g)

Day 0 77.8+0.812 77.1£0.812% 81.1+0.812% 79.5+0.81%°

Day 7 143.9+2.28" 127.5+2.28° 141.24+2.28° 144.6 +£2.28

Day 14 201.5+5.56* 178.6 +5.56° 194.4+5.56* 201.4 556"

Day 21 323.8+£4.99% 291.3+4.99¢ 323.0+4.99* 326.61+4.99°
Body weight gain (g)

Days 0 -7 66.1+1.69* 504+1.97° 60.1+1.54° 65.1+1.02*
Days 8 - 14 57.6+5.28° 51.1+£7.34* 53.2+6.56° 56.8 % 1.10°
Days 15 - 21 122.3+8.35* 112.7+6.41° 128.6+6.18° 1252 +4.65
Days 0 - 21 246.0+21.28° 214.2:+19.34° 241.9+13.64° 247.1 £10.68°

Daily body weight gain (g)

Days 0 -7 9.44+1.42° 7.20+1.35° 8.58 +1.25° 9.30+1.15°
Days 8 - 14 8.22 +2.85% 7.30+1.65° 7.60+1.28° 8.114+0.92
Days 15 - 21 17.47 £1.36° 16.10+1.05° 18.37+1.32° 17.88 £ 1.24°
Days 0 - 21 11.71+1.58° 10.20+1.26° 1151+ 1.07% 11.76 £1.03*

Total feed intake (g)

Days 0 -7 273.55+12.81* 254.12+12.81° 285.50+12.81° 298.01 +12.81°
Days 8 - 14 271.40+13.20° 250.76 + 13.20° 278.97+13.20° 275.32+13.20°
Days 15 - 21 272.32+18.45° 247.43 +18.45° 271.72+18.45° 272.66 +18.45°
Days 0 - 21 817.27 +38.89* 752.31+38.89° 836.19+38.89° 845.99+36.71°

Daily feed intake (g)

Days 0 -7 39.07 +£2.53° 36.30+2.15° 40.78+2.61% 42.57+£2.19*
Days 8 - 14 38.77+£1.87° 35.82+3.05° 39.85+2.64° 39.33+1.35°
Days 15 - 21 38.90+2.05° 35.34+231° 38.81+1.89° 38.95+1.53*
Days 0 - 21 38.91+3.16° 35.8212.36° 39.81£2.43° 40.28 £ 1.36*

Feed conversion Feed/Gain (g)

Days 0 -7 4.23+0.09° 5.04+0.05* 4.75+£0.07° 4.57+£0.04°
Days 8 - 14 4.71+0.06" 4.90+0.04° 5.24+0.03° 4.84+0.13°
Days 15 - 21 2.3940.02° 2.194+0.08° 2.11£0.07° 2.17£0.05°
Days 0 - 21 3.32+0.03° 3.51+0.06° 3.454+0.05° 3.42+0.06°
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Table 2. Continued
AFB,+AC AFB,+AC AFB,+AC AFB,+AC
Items 1%+HC 1% 1%+HC 0.5% 0.5%+HC 1% 0.5%+HC 0.5%
Live body weight (g)
Day 0 76.8+0.812° 76.5+0.812° 77.6£0.812° 77.2+0.812"
Day 7 123.3+2.28"™ 109.2 +£2.28¢ 120.5+2.28° 117.7 £2.28°
Day 14 195.3+5.56® 191.7+5.56* 195.8 +5.56™ 187.7 +£5.56™
Day 21 306.9 +4.99° 310.6 +4.99% 306.9+4.99° 307.2+4.99°
Body weight gain (g)
Days0-7 46.5+1.69° 32.7+1.97° 429+ 1.54¢ 40.5+1.02°
Days 8 - 14 72.0+£5.28° 82.54+17.34° 753 +6.56° 70.0£1.10°
Days 15 - 21 111.6+8.35° 118.9+6.41° 111.1+6.18° 119.5 +4.65°
Days 0 - 21 230.1421.28* 234,1:419.34° 229.3+13.64° 230.0:+10.68"
Daily body weight gain (g)
Days 0 -7 6.64+1.42% 4.67+1.35¢ 6.12+1.25° 5.78+1.15¢
Days 8 - 14 10.28 +2.85° 11.78 +1.65° 10.75+1.28° 10.00+0.92°
Days 15 - 21 15.94+1.36° 16.98 +1.05° 15.87+1.32° 17.07 +1.24°
Days 0 - 21 10.95+1.58* 11.14+1.26® 10.91+.07® 10.95+1.03*
Total feed intake (g)
Days0-7 264.72+12.81° 279.49 +12.81° 260.35+12.81° 266.70 +12.81°
Days 8 - 14 268.12+13.20° 270.98 +13.20° 262.35+13.20° 263.29 +13.20°
Days 15 - 21 263.29 + 18.45° 268.15 + 18.45° 257.16+18.45° 263.74 +£18.45
Days 0 - 21 796.13 + 38.89¢ 818.62 + 38.89* 779.86 1 38.89° 793.73 £ 38.89°
Daily feed intake (g)
Days 0 - 7 37.81+2.53" 39.9242.15 37.19+£2.61%* 38.10+2,19%
Days 8 - 14 38.30+1.87° 38.7143.05 37.47+2.64° 37.61+1.35
Days 15 - 21 37.61+2.05° 38.30+2.31° 36.73+1.89° 37.67+1.53*
Days 0 - 21 37.91+3.16* 38.98 +£2.36° 37.13+2.43* 37.79 £ 1.36°
Feed conversion Feed/Gain (g)
Days 0-7 5.69+0.09° 8.54+0.05¢ 6.07+0.07* 6.59 +£0.04*
Days 8 - 14 3.72+0.06° 3.28 +£0.04¢ 3.48+0.03¢ 3.76 £0.13¢
Days 15 - 21 2.35+0.02* 2.25+0.08% 2.31+0.07® 2.20+0.05°
Days 0 - 21 3.46+0.03° 3.49+0.06 3.40+0.05° 3.45+0.06°

#edMean + SD with different superscripts in the same row differ significantly (P< 0.05)

turio &, 1999; Harvey 5, 1993). o]i= o|u] <&A ¢\
= W& AEEE(AFB)0] H|E F-2 4 7|7lo]A]
U AlF Sl 43S vA= Ho® ok, B A
oAl Z3435t H7HAIE (AC, HC)o] AFB, 524 943}
o] 33 4 A Aoz FohE ci(Table 2).
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Ad A 717 FU%Y AR A FH " AFB, ©E A
L A

o] w3}t ZH H7HA) AHejd Bk (o4 A #
tlen, g AFR AHFS AlH 794 AFB, ]
AC 0.5%2} HC 1% #7}3t 3 AFB, ol AC 0.5%%}+
HC 0.5%E 713t 9+ AFB, & ) 1} u]|s3)h
AEFS B F 8YRH *lﬂ‘ﬁ"‘—i Al 7HR] 4 Atm
A3 FS AFB, ©5A g 2ot AFB o &4 37 &
AL FREE 715 Fo] AFB, ©E A Hoh ¥
71T AR 2788 Al TYU7HA] AFB,

PN R

+

i

B

O

Ao

o] AC 1%} HC 0.5% 712 AFB, o] AC 0.5%2} HC
1% 2]+ AFB, o AC 0.5%2} HC 0.5% &7}l
A AFB, @EH el Bl AlREE sfAo] At
AES B =Y o]= AFB, £ 2 QIgl UA|He &
2l Ao HaEw, 8Y o|FEE 2147t H7HA
£ A2 BE o] AFB, E5A T Bt d|5HA|
Abe Bg7fAo]l et ol3dt AR AlZte] 7
I s JIHAE0] AFB, 9 28-S YA AL

B2 F&E, o]23 Ao AFB, Folsre} HIHA
ZF7} 2l e a5 A} FARE A%

2 K 9o m(Alexander 5, 2001; Kubena %, 1991;
Santuno 5 1999; Harvey &, 1993), AFB, ©@-% A&
o] H7HIE T3 FET AlR A& ¥ o=z
= o AdoA FH7IjE F7HAIEC] AFB, o2 QI3
*h?n FEAHE TSt S AdE UErY

Ao 2 223 &= Q) ATKTable 2).
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Ad) A7)5F 2 AFB, 5 A2l 1M F
Ado] iz FVHE £ A Aol visto
AA3] F7FeEAAL, A4, w1, AE Fee) A7) &
F T3 8FolA AFB, ©5 ARi Bt oft 2
233, H et uite] Fe AFB, O A2 3
7He EF A AtololA f-94 gl ¥iskE
2 & Uik o3t Arbe ohE W AT A
7+ A7) WRE tha 2polE B X YH Alexander %, 2001;
Espada 5, 1992; Harvery &, 1993; Balevi &, 1998;
Scheideler, 1993), 7H49] A7) 25 7= 7H31e 8-
ora Aoy} WalzA sty a7olA @A A
o = ALR Hol 7o xHkel £H o2 st
o] 739 A7) FAZL F71%t A2 5% 4= ok
A FA Sk A%, 9%, P A% &7 FA7E
T} 8ol A Rt A& AFB, 9] 3 wiFolztal
& Bds7lole ofEgol Jlew, HAE S

A gellA &t d fAHA AFB, ©E A B
Th= 2438 Fekol F7hskAl o2 2 H7HA7}
AFB, & &3} Al7l=d 9%FE& vt ggddg
(Table 3).

Hzoll tet 2F 3Jio 4 £ H

AFB, @5 Aela 189 Ad $3v = dizd 9
A7HAE E3det A Aol vt #AsHA F7)s)
et olHE Aike Mo AFB, 9] target organ?l
Ag U = Aoy o E A Aatel YA sk
thJindal =, 1994; Albores -, 2007; Hegazy 5, 1991,
Oguz 5, 2000c). H7HA1E &7 7, 89 Fgel A

F3H7F AFB, @5 AeFEo adhs o=
vebt=t oleidt d4S Agsr]E dAEAE of
HAWE AC H7ha1E0] 1%4] 5, 6+-2] AoiFaule
713t L2 Ko} ofnt 741 AC 7} vl-&o]
W7 g Ao FEHh A% Ad Fapuist

Table 3. Absolute organ weight in chickens treated with aflatoxin, activated charcoal and H. cordata for 21 days

Group
Parameter Control AFB, 2.4mg/kg of diet AC 1% HC 1%
No. of animals
20 20 20 20
Liver (g) 8.34 +0.30 9.80 +0.30° 7.27+0.30° 7.00+0.30°
Heart (g) 2.04+0.09% 1.85£0.09% 2.13+0.09° 2.05+£0.09%
Brain (g) 2.08+0.03 2.0+0.03 2.05+0.03 2.0240.03
Lung (g) 1.81+0.08 1.50+0.08" 1.69 +0.08% 1.6440.08°
Kidney (g) Left 1.64+0.15° 1.62+0.32° 1.50+0.33 1.48+0.13°
ey e Right 1.60+0.18a 1.59+0.19° 1.54+0.36 1.50+0.17°
Bursa of fabricius (g) 1.59+0.10° 1.3940.10° 1.71 +£0.10° 1.56 +0.10°
Thymus gland (g) 2.124:0.39% 1.62:£0.41° 2.314041° 2,094 0.44%
Spleen (g) 0.81+0.06 0.75+0.06 0.73+0.06 0.79+0.06
Table 3. Continued
Group
AFB,+AC 1% AFB,+AC 1% AFB+AC 0.5% AFB,+AC 0.5%
Parameter +HC 1% +HC 0.5% +HC 1% +HC 0.5%
No. of animals
20 20 20 20
Liver (g) 7.61+0.30> 6.9640.30° 7.33£0.30° 6.94 4 0.30°
Heart (g) 2.04+0.1% 202 +0.09% 1.75 +0.09% 1.73 £0.09°
Brain (g) 2.02+0.03 ©2.09+0.03 2.05+0.03 2.00+0.03
Lung (g) 1.65+0.08® 1.724+0.08® 1.52+0.08° 1.50+:0.08°
Kidney (2) Left 1.68+0.15° 1.494+0.32° 1.48+£0.33° 1.44+0.13¢
Y& Right 1.62+0.18° 1.50+0.19° 1.46 +0.36° 1.42+0.17°
Bursa of fabricius (g) 1.50+0.11* 1.73+£0.10° 1.18+0.10% 1.14+0.10°
Thymus gland (g) 2.17+0.47° 2.08+047° 2234047 2.04+047°
Spleen (g) 0.76 +0.06 0.77+0.06 0.76 +0.06 0.78+0.06

®Mean + SD with different superscripts in the same row differ significantly (P<0.05)
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zh Ajztel s AAAT &, & S 26
ks %ﬂ%"ﬁ oujE Fofslvle FEH, 1
A, vEe A FEele Ao

2
gt W sk7t =] R] QFSkTH(Table 4).
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gojsha] Hap 27oA BFFA, WEFE AL

E 374 2544 74 Azt 23 vk #
AR FASH R FostA] oLt ME ghoAl
Eo) A W eigtell glolAl AEzte) ofn|E Fofst
7l oYt &% AFB, ©= X2 oM =F A
7} iz W AFB, o} HrHAlE EFE 2F ARl
vjste] @AsHA F7t st o= AFB, H47F E
T W8-E fustgledE Az, AFB 2k W7
& B34 5, 6,7, 8 ATollA= AFB, @5 AT

7l AL oy o3t FAE 53] 1P ¥
| 225ty 7oA AFB, A ]l 7l A
3 454 vhgol e e Ao o 25
& sHAsEIL QltkTable 5). AFB, ¥ H7HAE &%
37,8 A2l 53] 8 AejFellA RBC gro] A8
Hadt 310 ek j18e odstont 6115."'-

Wi K02 gaitney Y WA 2 3
o)

A LJ'EJF“}' RO= ‘1301‘ H"‘i‘;‘i —JM%} Hon ’S‘
st ele o 7} IitHTable 5). AFB1 e Ay
2o YE AL gzgol vistel AR FasIAL,
AFB 3} H7HAIE E83 ZF AP oA g2AAE
dzzuct o gastg ot folde AP o
k31, AFB, T AHd Eops $71E Zes Hop
A7}A17} 9A] AFB, 2] 4&S ZAAA AT B 4= 9}

o o=

AFB, 0] HF7E 4

Qe AT thehte

527} S9A A A= Ao ol A -
e s Emr;t{ Hapolekn AztElofxsl, o] b A, FA, P
7FAI(AC, HC)7} AFB | & QI%t gFAl Hh-g-& ABA -

PAAC, HC)7H AFB, e U of WelzHakd AgolA Ae YZT7 44 ymphoid
Table 4. Relative organ weights of chickens treated aflatoxin, activated charcoal and H. cordata for 21 days
Control AFB, 2.4mg/kg of diet AC 1% HC 1%
Parameter -
No. of animals
20 20 20 20

Liver (g) 2.580+0.231* 3.33640.342° 2.2504+0.364" 2.140+0.172*

Heart (g) . 0.634+0.018 0.630+0.026 0.662+0.014 0.632+0.031

Brain (g) 0.641 £0.025 0,693 +0.026 0.637+£0.031 0.621+£0.023

Lung (g) 0.561+0.015 0.513+0.013 0.525+0.046 0.505+0.038

Kidney (g) Left 0.511+0.016 0.564 +0.024° 0.467 +£0.026* 0.452 +0.034°

yie Right 0.492 +0.024* 0.552+0.034° 0.486+0.021* 0.463 +0.038*
Bursa of fabricius (g) 0,492+ 0,024* 0,485+ 0.025" 0.534+0.024* 0.486+0.028°
Thymus gland (g) 0.658 + 0.025° 0.562 + 0,068* 0.714 +0.051* 0.641 £0.067°
Spleen (g) 0.252+0.018 0.2651+0.023 0.231+0.013 0.245+0.015
Table 4. Continued
AFB,+AC 1% AFB,+AC 1% AFB,+AC 0.5% AFB+AC 0.5%
Parameter +HC 1% +HC 0.5% +HC 1% +HC 0.5%
No. of animals
20 20 20 20

Liver(g) 2.480+0.281° 2.240+0.165* 2.390+0.238* 2269 +0.157*

Heart (g) 0.665+0.014 0.652+£0.023 0.571+£0.032 0.583 £0.021

Brain (g) 0.663 £0.024 0.683+0.014 0.6741£0.034 0.653+£0.023

Lung (g) 0.542 £0.025 0.553 +0.031 0.502+0.026 0.495+0.032

Kidney () Left 0.5534+0.045% 0.481+0.024* 0.482+0.031* 0.475 +0.034%

yie Right 0.531 £0.024% 0.474 +0.032° 0.483+0.016% 0.463 £0.062°

Bursa of fabricius (g) 0.492+0.051* 0.564+0.051° 0.385+0.013% 0.372 £0.048°

Thymus gland (g) 0.716 £0.623* 0.672 +0.062° 0.731 +0.048* 0.661 £0.035°
Spleen(g) 0.258 +0.035 0.254+0.023 0.253+0.013 0.252+0.013

®Mean = SD with different superscripts in the same row differ significantly (P<0.05)
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(1990) Hegazy *—(1991)0]

o B2 B4 o ARE Wl ol BAF R
7 gHsE gt A Aol YAshes der
Hol AFB = HA7|o] J&g ujd Aoz fdH
tH(Table 5).

UHYOILE AN 2l

AFB, ©r& A #9 total proteinX| 7} o] F3}
AFB,3} B7HAIE E2d BE Helzof vstel @A
s Zashetisn] ol AFBo] Sl BAE A3
St ot Adukel A2 skck(Smith, 1982; Dafalla &,
1987). =3t AFB, W= 279 glucose 2] 7} tf| 223
AFB 7} H7HE-g T8 ZF Aol vjste] #As}

A Zastget ol ot AFB, o] 7HtelA A
MAS FEdste 7789 glucose thAtel FE-S vzl
Atz AYzrEoh 113 71s Aste) xR A A
£ ALTZ|¢} ASTE] gt AFB, T XElzofA dix
T 9 H7HAIE &3t ZF Hejol nlste] HA|sHA
Z7kste] AFB, A 2|2 da|dtol 7he] &ifo] dty

eSS ¢ 4 Qga o= 7he] We|xAEA Aol
ol kA&t QlrKTable 6, Fig. 1, 4). &3}
AFB; &5 H2l& AQg HrHES E3% 2 Az

&+ B3] 6, 7504 creatine phosphokinase (CPK) 7Fo]
WABHA F718tdEd o] CPKE ATPE ©]§3819
creatine-Z phosphocreatine & 2 A3FA|A 2+ 737 &

=, e 4l 23S, 8T 5ollA] phosphocreatine
of AU RA 752 T 4 UEE SHe B

=

A0|BE(Wallimann £, 1992) HUVHH& &388F 2zt
Azl CPK7L 3715 A2 Hd7HE0) AFB, 9 &
& QBT 2 AAYIIS) e ST
qae & Aer F5dch 1 9 5 5 TBI, Uric
acid, GGT, TCHO, IP, Calcium, BUN, ALP, amylase
S BaAe =AU FHS BoAU FAHLE &
o312 gkotrt. o] Aup ohE Hprte] Autel &4
BB 2 QB L gl dF B X = Alo|sl Ay}

S G

£ U gled ol & d1xEe] £4% AFB, &
of §79] 2ol B AP FEY tHE 82 F Sal-
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L2 2 AzZrElti(Table 6).
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2 fA @ Ao A7) Sae] thxdat AFB 2 H7HE
& &3 Aust Aeld ot @3] S datol

Table 5. Hematological values of chickens treated with aflatoxin, activated charcoal and H. cordata for 21 days

Group
P . Control AFB, 2.4mg/kg of diet AC 1% HC 1%
arameter No. of animals
20 20 20 20

WBC (K/ul) 19.37 +1.02% 20.37 £ 1.02 19.73 +1.02%¢ 21.7741.02°
RBC (m/ul) 2.68+0.17° 2.57+0.17° 2.57+0.17° 2.77+0.17°
Hb (g/dl) 10.31£0.26° 10.56 +£0.26* 10.72+0.26* 10.45 +0.26
HCT (%) 28.15+ 1.64° 26.33+1.64° 27.02+1.64° 28.88 +1.64°
MCV (1) 105.11+4.13° 102.50 £4.13° 106.20+4.13* 104.54 +4.13°
MCH (pg) 38.52+2.54% 41,21 +2.54% 43.53+2.54%® 37.8342.54%®
MCHC (g/dl) 36.70 £ 1.65% 40.25+1.65° 40.67 £ 1.65° 36.24 +1.65°
RDW (%) 10.21 £2.50° 9.89+2.50° 11.59 +2.50° 10.25 +2.50°
PLT (K/ul) 30.20 +2.84 31.1142.99% 21.00+2.84¢ 24.40+2.84°
MPV (fl) 8.35+0.25° 8.53 +0.25° 8.40+0.32° 9.44 +0.28°
Neutrophil (%) 29.29 +0.95° 42.70£0.95° 35.70+£0.95° 34.75+ 095"
Lymphocyte (%) 55.70+1.32* 46.41 +£1.32° 50.96+1.32% 54.73+1.32°
Monocyte (%) 10.61£0.20® 10.23£0.20% 9.74+0.20° 9.9040.20°
Eosinophil (%) 3.50+0.32¢ 4.62+0.32> 5.82+0.32¢ 5.56+0.32%
Basophil (%) 091 +0.17° 1.50+0.17° 2.33+0.17° 2.07+0.17°
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Table 5. Continued

Group

AFB|+AC 1% AFB,+AC 1% AFB,+AC 0.5% AFB,+AC0.5%
Parameter +HC 1% +HC 0.5% +HC 1% +HC 0.5%

No. of animals

20 20 20 20
WBC (K/ul) 17.34+£1.07% 17.71 £ 1.02% 16.71+£1.02° 18.42 +1.02%
RBC (m/pl) 2.61+£0.17° 2.4440.17° 1.60+0.17° 0.84+0.17°

Hb (g/dI) 9.46+0.26 9.48 £ 0.26 8.90+0.26" 8.20+0.26°
HCT (%) 27.03+1.75° 24.97 + 1.66° 1648 +1.75° 14.60+2.63°
MCV (1) 103.73 £4.35° 102.23 +4.13° 82.01 +4.35b 74.95 +6.53
MCH (pg) 36.34 +£2.68 40.09 + 2,54 44.49+3.03° 46.07 + 4.64°
MCHC (g/dl) 35.06+1.74% 39.34 + 1.65* 39.3342.13*® 33.35+3.69°
RDW (%) 10.10£2.64° 10.44 +2.50° 23.19+2.64° 28.43 +3.96°
PLT (K/ul) 28.00+2.99% 38.80+2.84> 51.20+4.02° 46.50 +6.35%
MPYV (f]) 8.6410.26" 9.88 +0.25° 8.24+0.25° 8.13+02.25°
Neutrophil (%) 31.25+1.00° 32.15+£0.95° 31.64+0.95 31.36 £0.95°
Lymphocyte (%) 52.67+1.39% 51.14+£1.32° 52.69+1.322, 52.66+1.32
Monocyte (%) 10.65+0.22% 10.58 +0.20® 10.14 +£0.20% 11.09+0.20°
Eosinophil (%) 4,13+0.32% 4.65+0.32% 4,18+0.32¢¢ 3.84+0.32%
Basophil (%) 1.30+0.18™ 1.48+0.17° 1.35+0.17" 1.04+0.17%*

edMean + SD with different superscripts in the same row differ significantly (P < 0.05)

AFB AFB+AC+HC AFB+AC+HC

Fig. 1. Comparative gross appearance of livers from control (1), AFB, only treated-group (2), AFB, plus AC (1%) and HC (1%) group (3),
AFB; plus AC(0.5%) and HC (0.5%). AFB1 only treated-group liver (2) is pale yellow but AFB1 plus AC and HC group (3, 4) liver
is slightly affected when compared to AFB, (2) only group.

c AFB HC AC
AFB+AC+HC AFB+AC+HC AFB+AC+HC ’
0.5) (1) 1) ©.5) 0.5 (0.5) AFB+AC

Fig. 2. Spleens of chicken treated with aflatoxin and AC, HC. AFB, only treated spleen was shown atrophy when compared to control and
others treated groups.
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Table 6. Serum biochemical values of chickens treated with the dietary supplementation aflatoxin, activated charcoal and H,cordata

Group
Control AFB, 2.4mg/kg of diet AC 1% HC 1%
Parameter
No. of animals
20 20 20 20
Uric acid (mg/dl) 3.84 +0.46® 4,10+ 0.46% 3.68 £0.46%° 4.45+0.51°
TBIL (mg/dl) 1.72+0.22 1.63+0.25 0.92+0.22 1.40£0.25
AST (U 166.33 £22.47* 19433 £22.47° 156.00 +19.46° 157.00£22.47*
GGT (U 55.00+5.49 60.40+5.49 56.60+£5.49 52.50+£6.04
Total protein (g/dl) 3.5340.30° 2.8540.26° 3.33+0.30° 3.73 £0.30°
T.cholesterol (mg/dl) 102.00 +6.28% 118.80+6.28" 82.00+6.28" 101.50 - 7.03%
ALP (U 323220+ 135.60 3461+ 135.60 3500.00 £ 135.60 3500.00 4+ 151.60
Glucose (mg/dl) 265.00 + 8.86* 214,60 +8.86" 239.80 + 8.86% 242.00 +9.90*
Calcium {mg/dl) 8.32+0.66 8.70£0.66 7.82+0.66 8.60+0.74
CPK (U/ly 1405.60 + 109.6° 1576.00 + 109.6* 1915.80 + 109.6™ 1926.00 + 122.5%
BUN (mg/dl) 2.00+042 2.38+0.36 1.35+0.36 1.27+0.42
L.phosphorus(mg/dl) 7.90 4:0.99% 9.90+0.86" 6.28 +0.86" 7.77+£0.99%
ALT (U 10.33 +2.07* 18.67+2.07° 5.50+1.79° 6.00+2.07°
Amylase(U/) 551.40+118.95 919.00+132.99 733.20+118.95 928.75+£132.99
Table 6. Continued
Group
AFB+AC 1% AFB+AC 1% AFB|+AC 0.5% AFB,+AC 0.5%
Parameter +HC 1% +HC 0.5% +HC 1% +HC 0.5%
No. of animals
20 20 20 20
Uric acid (mg/dl) 3.25+0.51%® 3.40+0.51%® 2.50 +0.60° 3.60+0.46*
TBIL (mg/dl) 1.50+0.25 1.00+0.25 1.70+0.29 1.42+0.22
AST (U 157.33 £22.47° 139.00 £ 27.53¢ 150.67 £22.47% 156.67 +22.47°
GGT (U/l) 55.75+6.04 6500+ 5.49 50.67 +6.98 55.60+5.49
Total protein (g/dl) 3,78 +0.26* 3.23+0.26® 3.10+0.30° 3.37+0.30°
T.cholesterol (mg/dl) 105.25 47.03* 102.25 £7.03° 107.00+8.11* 110.00+6.28*
ALP (UM 3243.00+175.06 3500.00+ 175.06 3500.00+175.06 3279.60+ 135.60
Glucose (mg/dl) 252.00+9.90° 265.50+9.90 261.33+11.44* 250.60 + 8.86*
Calcium (mg/dl) 7.95+0.74 8.14 +0.66 8.77+0.85 8.04 +0.66
CPK (UM 1626.25 + 122.5%% 200000+ 122.5° 2000.00 + 141.5° 1767 +109.6®
BUN (mg/dl) 1.334+0.42 1.83+042 1.40+0.42 1.534£0.42
1. Phosphorus (mg/dl) 7.63 00,99 8.37 +0.99% 8.47 £ 0.99* 8.73 +0.99%
ALTUN) 6.33 £2.07° 11.33+2.07 9.76 £2.07° 11.2541.79*
Amylase (U/1) 779.25+132.99 740.20+ 118.95 648.33 +153.57 696.20+118.95

“Mean + SD with different superscripts in the same row differ significantly (P < 0.05)
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Fig. 5. The Iymph node from bursa of Fabricius from chicken
treated with aflatoxin for 21 days reveals various degrees
of atrophy of lymphatic nodules with lymphoid cell deple-
tion, 40 X

Fig. 3. Thymus gland of chicken treated with aflatoxin showed
sever atrophy (B) when compared to AFB, plus AC and

HC (A).
v ; : A\
NECREE . \
l.. - » )
; ' SR . e L Fig. 6. Appearance of bursa of Fabricius of a chicken with AFB,
BT e e e R C plus activated charcoal (1%) plus Houttuynia cordata
4 el o U T (1%} for 21 days was shown similar normal construct

when compared to AFB1 only treated group, 40 X,

Fig. 4. Liver section from chickens fed AFB, alone had severe

and widely distributed fatty infiltration with cytoplasmic H7tElo] 2= AR AC 0.5%9F HC 0.5% A 2],
vacuolation of hepatocytes, X 100. AFB, S4:0} A7MA|7} E3EA] e gx2Fos 1}
7ol 219 F¢ Fdste] A7HAI(ACSE HC)7h AFB,
S4Qe} o] nAE GRS BAS A3 chat

2 £ 2E AEE U

798 gl 20099 79 195¥E 21477 AFB, 1. Gyk5Akabato) A AFB, ta% Az
2.4mg ©E A, AFB,-free Ab2 ) AC 1% A2, #E 2 5ol EAe AE #F Q T AL
HC 1% 2], AFB, 2.4mgo] A7}Eo] Q& Abioj AFB, &} H7HAE Egg A A2lFolA= AFB, =
AC 1%%} HC 1% 33t A2, AFB, 7} H7}E o B Q3 F5 FA4o] EA3] AaEH U
A= AbEo] AC 1%9} HC 0.5% 2], AFB, 7} H7) 2. AFB, 5471 £9} Sl AR HyHIE £
g0} 9l Ak= o] AC 0.5%2} HC 1% 2|, AFB,7} ZF A29 AFol AFB, @5 Ao H|gte] {24
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Fig. 7. The thymic lymph node from chicken treated with afla-
toxin after 21 days reveals sever lymphoid cell depletion,
40X%.

Fig. 8. Microscopic appearance of atrophic spleen of a chickens
after 21 days on dietary aflatoxin, Splenic red pulp
became hypoplasty and lymphoid cell depletion in white
pulp, 40 X.
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