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ABSTRACT

To investigate the effect of aflatoxin B; on suﬁvival rate and ultrastructure of liver
during chick embryogenesis electron microscopic methods were used. After injection of
aflatoxin B, into the yolk, ultrastructural changes in the liver of chicken embryo were
observed. The results were as followed.

1. 12-day old chicken embryos were treated with single injection of aflatoxin B with
the dose of 0.0005 ug, 0.005 ug, 0.05 ug, 0.5 ug, 2.5 ug, 5.0 ug each. Chicken embryos
treated with the dose of 0.5 pg of aflatoxin B, had survival rate of 22%. The
embryos treated with 2.5 ug of aflatoxin B, hardly survived.

2. Chicken embryos treated with 0.05 yg of afatoxin B, had hatched in 30%, but once
hatched, they all survived.

3. After administration of 0.05 ug of aflatoxin B, into the 12-day old chicken embryo,
the electron microscopic studies were examined during development stages.

The nuclei of hapatocytes became irregularly shaped and the structures of endoplasmic

reticulum were changed to spherical types at 20-day old chicken embryo. Also, mito-
chondria became to be dilated and severe fibrosis was induced in the cytoplasm. How-

ever, the hepatocytes became almost normal in 30-day old young chicken.
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9 Fusariums 52| F3o|7} QA= 23 AHAIES
M 2 AN A FhEe) o)A Al Absoht AL $ulse
Ao|r} (Patterson, 1977). A7A g2 Fgo
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& FE= Aoz 484 aflatoxing olv] UgEAZE &
23 dimethylnitrosamine ieh% F 3, 750W2) ¥&
Hf71H S vebdcha 22 590 (Theron, 1965).

Afiatoxin® Aoz F27} §AG 1759 o4
A7} WA= ol (Wyllie and Morrehouse, 1978).
o] 52 w232 ulE 79 (thin layer chromato-
graphy : TLC)ell oA 2&S: Y42 Mol vz}
A B (blue)#, G (green)To.2 FE3H o]55 44
T FEY YAAERA 2, +F SelA BAFE A
£ M (metabolized toxin)Z2.2 ¥F3}. B, G, ¥
M3t 7249 EApdol 42431717} 2184 B, G: 2 M,
7} 494 o (Horton ef al., 1972; Bennett and
Lee, 1979). 1 Fol|A SAo: 714 Zsid, §E 7t
of YA £4E F= ALz ¢ aflatoxin Bl
pH 3 ©|3}9] A=} pH 10 o] doteld) 281 4b
A, 24 9 AAds gepdelM BetA s o
v defl dsled Aol AA 280~300°Coll A -E3f
e

Wogan® Newberne (1967)¢] 934 15 ppb4]
aflatoxin B, &3Al82 3 (Fisher rat)E AlSst

Ash, F3A 685, @AM 80l zhqte] 100%,

PAEe] Fof F3F 100 g olste) Foz wekAse
e oz Bysgon, Wi ojgdx Bl
S, AgRAte] 44 So) 5T BIsgh

Aflatoxing Fol wtel zHpAdel] Zelz} Qlovt A
#, #, FAASe], 7Ve} s, A5 SolA
5 woteiaz 2Agdeh A7 2E3ACe 914
g g shsAel A

Aflatoxin®] AX A2jH 2kgel geiMe AET}
H<tRA 9 njEZEglel Y-§ (mitochondrial swell-
ing)& Fsle zke) wpsbE, Aub, gl Atk
L gAghd= ¥} ¢)ok (Bababunmi and Bassir,
1972; Donaldson ef al., 1972; Hsieh, 1974;
Busby and Wogan, 1985)

Ak pEolA aflatoxin®] HASAE B el
A dF7t epoxided AL, ot A TAE
DNAS 971% Fohdsh Agstel A3 444 T2
oA zUgoEA LUYRAAE e A2 FEA Y
). o83 aflatoxin-DNAY] FH2FAF aflatoxin
-DNA adductgz ‘3]-04 Akgte] 79tz A el aflatoxin

-DNA adduct7} &A§e] <4=iA it} (Garner and
Wright, 1973; 7}, 1984).

AF7HA vhekst ekEA R sleEA Sl HA] v
Ax gkl q3 ej2iztA Wpgez zAk v gloy
aflatoxine} ¥4 (embryogenesis)ell m}X+ J3Fe
79 23 6t gleh

B o= wetEAdz o2)xl aflatoxine] e
Wi DAFRE AEEe] A o gAY wlA T
Z nAy GgE ol FIF HEF A&AFE £
Arat7] S1se] wA FQl Awie] e aflatoxin B,
(AFBL)E F8t2 #ADAEE A&2&S AL
o ERAAdu)A R nAF2E st

ER T
1. A¥ x2

Ao A3 Avie Ad AFA BEEE A4 A
F FaAeA FF TS ¥y 81639 FUE ol 43
ok, F3e) g FA = 55 gol it

AMBAEE= £eE Wyttenbach 5 (1981)9] ulej
utgl 37} (egg shel)E 70% 422 £%3 F 21
gauge® FAALZ 7ol F4E& E9cl Microsy-
ringeE o|£3ted corn oile] =9 aflatoxin B,
(AFB)E 10 WA E39 ] F48t2 A3 3
gz Bqsigon 37.5°CR fAHe g7)d F
I FHA7HAM Fikg d AEEE BAs. AFB,
o =Y P A Sske] 1294 Avl
0.0005, 0.005, 0.05, 0.5, 2.5, 5.0 ug?] AFB,S
13] #9138 §F 39 <1 1594 AwjolA F=H2 A&
£+% ). gE=2F= corn oild B FUIY
. o] F 60%2] AEES vehd 0.05 pg AFBE o
Al 129 A el 13] Fdste] 1594 A, 1894 A
W, 2044 A -3 59, F3} 159, F3 304974
A4S s ARE A '

2. Mxsod de

rg
I

dE2F3 AFB; AzlEY 73S 1~2 mm’Y 27|12
zte} 2.5% glutaraldehyde® A3 ¥ 1% osmium
tetroxide2 F1A& s, ofd A3 RE AJF
< 0.1 M JAgFSAoR Mgl en, T3t 4%
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ooz 2Aslgt. ABRE 4EXE A4 (60~
100%) 2.2 243}3 propylene oxideZ &#-& |3
71 ©& Epon 812¢] Eujslgich. )= 242 60°C
ovendA 24X7+ FFA# F zutAH] (ULTRA-
CUT, Reichert-Jung)Z ol43te] ZubdH (70 nm)
2 "S- uranyl acetated} lead citrate®. 43}
£33 174 (Hitachi H-600)22 75 KVelA] %3
33 ARE Zedetsdet

2z
1. Aflatoxin0| A[uie] M=o ojxE F&

129 Awlel 0.0005, 0.005, 0.05, 0.5, 2.5,
5.0 ug9 AFB& 13 F<lstm 39 ¢ A7
2o ME 88%e AEEE Hold 4k 0.0005 ug
& 76%, 0.005pge 64%, 0.05pg 60%, 0.5 uge
22.0%, 2.5uge 3.3%, 5ugd 0% AEES vehy

Table 1. The 3 day-survival rate of 12 day-old-em-
bryos after injection of aflatoxin Bi.

Dose of injected Total number of  Number of  Percentage
aflatoxin Bi(#g)  embryos tested  survivors  of survival
* control 50 44 88.0
0, 0005 50 38 76.0
0.005 50 32 64.0
0,05 50 30 60.0
0.5 50 11 22.0
2.5 50 2 3.3
5.0 60 0 0

* control : injected with 10 w/ of corn oil only

Table 2. The survival rate of 12 day-old-embryos
after injection of aflatoxin B (0,05 ug/em-
bryo). .

Total Number Percentage
number of of of

Developmental days
post-injected with

aflatoxin Bi{pg) embryos tested survivors survival
15 days 50 35 70.0*
18 days 50 28 56.0
20 days 50 17 34,0
hatching 50 15 . 30.0
5days after hatching 50 15 30,0
15days after hatching 50 15 30.0
30 days after hatching 60 15 30.0

* Z test : not significant (P>0.05)

2o} (Table 1).

125 AHujel] 0,05 uge) AFB, & 13) F3512 A7t
ZA3E & A 1594 AEle 70%, 189A)
Aule 56%, 209A Awle 34%, 2 F3E2
30%o]gch, dwt HaEld ALHgoa By AEIY
(Table 2).

2. Zzale] MAH0AN pa

12954 Aol 0.05pugs) AFBS F4U% F 044 ¢
AdE XY v T2 H3E Avrd F2 ¥
ute) W 283 ATA7)Te v|EEEE el AE
A g AR 5o FrlFAde] 3 =t

1298 A ZelMe AAHQ A ZHo ) AlE
7135 HAHYTY. AT nEZ= oty &
A Fol FHYon XA FHolE W] v
e 24w d (sinusoid capillaries)® 2 325
Aot =3 FFFWel QAMEQ o) E FHAEL
(Kupffer cel) = A= (Fig. 1a, b).

AFB; §o ¥ 34A¢l 159ulo A& 1290 B} 9
Eoko] 47t BT, v|EZ=Eoke YEE AE
=9} (Fig. 2a, b).

18gulel M= A X7 3k oepat A 72 HstE
Boon Auage) AAHAW FES FEE eyt
(Fig. 3a, b). D]EZEg ol dEHe] FAHT, =
EFHE FE Jepidch. 18YudlAe $4ER F
ol A4-3 (fibrosis) o] #A3] velde (Fig. 3c).

209 wjollANE HEofe] BAsd #AHT dux
#AA3s F4A FAHT (Fig. 4a). 2FAY e &
Adg FPN F2E At BFAg 2N F2E
BT nEZEe] ot M3 E FAsH (Fig. 4b).
18 ufo) H)sle] AL F9el] A3 (fibrosis)el
A st (Fig. 4c).

F3 59 AubA Y] REL ofdsh} o wHye
olxAx ¥ (Fig. 5a). e} B|EZ=ejohy
9 zexdH @A LAY T3 48 AR
=9l (Fig. 5b).

2 1590 AWt o] -3} 5dof uldle] FolE
o ¥ v|EETeol= AAHoR sjEdAd 9o
(Fig. 6a, b). 4 dAFYA = A3] HHF (fibro-
sis)o] & A= YT Holo] AHo| we} FHa 2
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2Ae) 4% B399 (Fig. 6c).

0QuelAE EHHez FeTAY IF 4L B
2% 4 9low, 43} s)ek AT 27 BEe] A
o 77he Welz HEHAG (Fig. 7a, b).

99 A3 ¥ F Z4He 2R HBH: A
& B3 3o AR Ho] JAsh Wor|Re B
Q Aoz 47,

n #

Aflatoxing Aspergillus flavus$t Aspergillus
parasiticus®] AQ WAAHEE By, B, Gi, G0,
gt FEAA A, FEHE M, M, Py, Q
183 aflatoxicol Fo] &g},

Aflatoxing & Ustn 4 AslEE o8 9 2
g AFER o] Feolal HFHER}E|} fEA 3A
A 24EAF s AFBE WAEE 55, AAF,
EE 71EAE oA EF #AEE F%el (Asper-
gillus flavus) EHE AYAH= FFo] =4 (myco-
toxin)olth, o|AL FE FAESL F3ld FE A
FollA FA=] AHEE 2 54 Edo] Hy Sddle]
3 2 3] H71% o (Ong, 1975).

ofZe|7te} ofrlete] A Ao, F A b9 ul
=7 B2 AQeA FAE 49 aflatoxin F%, A9
(283 gA)A 215+ aflatoxin®] ¥ 7Htae)
A dAM B A7 AAEAS (Campbell,
1970; Alpert et al., 1971). 924 7ite] %2 29
o} A} aflatoxin?] 29=7F B4 ey, 2 A9 F
9] AHME AdeFe] aflatoxine]l ZHEH afla-
toxinel 7kt fridel F83 ARl Al EIHY
t} (Shank et al., 1972).

SEetellA Bad 7ot Y] Yeext: BY 71
d, C¥ 7td, 4EA 774, ¥A44%F (hemochro-
matosis), B9*AZ= (glycogen storage disease),
74 AEnME (clonorchiasis), ¥4 % aflatoxine] §)
=4, o]E FoM BY 7193} aflatoxing 437} 714
%23 9P AAZ A HT 9} (Ray, 1986).

AFB;o] Aol 4= 32A9 oudt F9]¢ 3
ZE Ao A 2AHAH Bue A gk T F
T (1991)2 3Fe) aflatoxind Fo3ld A E njA)

2o 5 Fol A%e] Welsh WA vy YA
A BE 4ol vehde AZavde] WaeA Ay
o 293 ZEATAY Bgel dedtin Luay

2

£

13
A
PEIE
WA Z
Ao o

2335

3 (1991 AFB.& F9 ¥ 2A% Fo 2
g FA HWE FAoE FxI RS #HAY
on, F2 7124 AXY AEAF Ao 2
AL & 4 A Eadgeh, =3 o
o AT E Folut A dAR W=
T A2 24 Aol F28 48L 9
o

£ A3 74 AFB: ATAN 224E AAEy
Aoz FAZ A o] EAEA HYHT AxAY
of A& A-§2 (fibrosis) & 3t ALz Hel,
AFB;o] DNAY 9 FFAA F3s wide 319
BuEa® gA3w ojviE HfFel o5 A= 7
Atel whebAd A ghe] sbg-sieleta Al

Aflatoxin®] AE A23A ogfel] glojAl, ALt
93t 282 lysosomal enzymeg FH|AA A Eute]
EoAAdL zyscty 18 Adekunle$) Elegbe
(1974), 18]3 Pokrovsky & (1972)¢] 237} gic}.
Bababunmi$t Bassir (1972)% aflatoxine] DNP-
inducible ATPase activityZ #8A4AAM 7+ 1)
EZg o} 9§ (swelling) A 71} 31913, Doherty
s} Campbell (1973) o|sh2e mlE2=eo} J4
(swelling) & A|EZE bt ¢ =& ¢ Abole] AA} Aol
uh3-o] Ade] 7]elsle A2z FA89wh. Theron
(1965)2 aflatoxine BEELEHRE FA 7} Qled, 2%
A2l %7439 (early degranulation)g ¥2o7dy
8l9.2, Pong3} Wogan (1970)2 aflatoxine] #¢] 7+
ZA A zuAEA)e] £ (disorganization)$} 7
2849 A& foidsie =3 RNA poly-merase &
g dAgg R

2 A3 AF Foq F A7) AR & 45 nEE
Zelope] 4 (swelling) ¥ FA o] 3] F7lH
A2 2XA9] FHIANE FFY 5 gl Ao RuES
dxsiqdet. =y 23h F Aol QA et
AZNA7)He) W AR HEFH

Schoental (1970)2 #}38t4 22 tlofst E4<) pyro-
lizodine alkaloids, alkylnitrosamines, 7, 12-dime-

4 e

-
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thybenz[alanthracene, aflatoxin Eo] ALz
g sEY o ATEARE A4y FAskg.

Aflatoxin®] WotA-2 aflatoxin £#}¢} furan por-
tionel] Sl olF Al o3t A7]d o|Fe} cyto-
chrome Puso®] 2H4-S PolA 2 3-epoxider} =
DNAS$| guaninee] 9l& N-73 F#2¢std R &
vepdcks A Qle

ABA] Hggel dYFQl Ave] v|X& G o
T 2ARE 39 g (1983)0] Ao 3] HHEA
9] d%4ql 4-nitroquinoline-1-oxide (4NQO)E FY
sle] Zbge] A Aol wA= GuE A7)9FHY
v oz BAsta, gt 2 (1983)9 Awje] 437 A
ool WA 4Q0Y ofsF, 7] (1984)9] Alo]AAe]
A3}t geial Ao w)X) = 6-aminonicotinamide
P 9 ] (1988)9] F54 HeClot Awje] F3:4744
il Ao AL T ol Base] g}

ooFg JerEA o ke A 32 FYA x
#e A A AR A ez FAH
2943 vy uAg de] 9 ALz 47
Ho}. Huffer (1984)2 2.5ppm?) aflatoxing broiler
HolgloA g A AF 2 A9 7 F49 74
5ol Fasglew zbe AAe] Frigein Rusy
t}. Smith® Hamilton (1970)2 5 ppm¢ aflatoxin
& Wolgle] Foi7 Az 744, WA 9 J#9 =sst
F718t 2 e, A A o] FrtER WRI

B A AL aflatoxin T F A|gbo] Ax} & &
E Ao F7hste ¢9 RIuEH dAEgH. o
gut H313 Aubatgie] ZtAst WAl FeIA £
Z7F RS L9EA 42 ANAQ AFA Y Folt
3 Az,

=3, F3 309 2AdA AFB.9] I3 59471 35
He #A-E Holerl 4R wel aflatoxine] o
FAPY £ SH4EA T s|524422 AFBlo|
LAY =7 gz Ay oo & 7
< dF7} A& o] Fejzjol @ Holo}

2 =

Aflatoxin Bio] Awe] MEE} M 22 ¥ 3o n)
e gy ZAR] Y3 FHARE A ubE o
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A4 AREE e 28d F3 F 30due
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ek
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FIGURE LEGENDS

Electron micrograph of ultrastructural feature of the 12 day-old embryo liver. a : lower magnifi-
cation Bars=4 um N : nucleus, M (arrows) : mitochondria b : magnified view of mitochondria Bars=
0.4 um ER (arrows) : endoplasmic reticulum.

Electron micrograph of the liver in the intoxicated 15 day-old embryo. a: lower magnification Bars=4
um b . magnified view of mitochondria Bars=0.4 um N : nucleus, M (arrows) : mitochondria begining
to be transformed. ) .

Electron micrograph of the liver in the intoxicated 18 day-old embryo. a: lower magnification Bars=4
um b : magnified view of mitochondria Bars=0.4 um c¢ : magnified view of fibrosis Bars=1 pum N :
nucleus, M (arrow) : mitochondria transformed, ¥ : fibrosis showing collagen bundle (*), ER
endoplasmic reiculum, FD : fat droplet.

Electron micrograph of the liver in the intoxicated 20 day-old embryo. a: lower magnification
Bars=2.5 um b : magnified view of endoplasmic reticulum Bars=0.4 um ¢ : magnified view of
fibrosis Bars=1 pm N @ nucleus, M : mitochondria, FD : fat droplet, ER (arrows) : endoplasmic
reticulum.

Electron micrograph of the liver in the 5 day-old chicken. They were intoxicated with AFB, at 12
day-old embryo, a : lower magnifit:ation Bars=4 um b : magnified view of mitochondria Bars=0,4
um Nt nucleus, M : mitochondria, FD (arrows) : fat droplet.

Electron micrograph of the liver in the 15 day-old chicken. They were intoxicated with AFB, at 12-
day-old embryo. a : lower magnification Bars=4 ym b @ magnified view of mitochondria Bars=0.4
pm c¢: glycogen accumulation and fibrosis Bars=1um N ! nucleus, M :@ mitochondria, FD : fat
droplet, G : glycogen, F : fibrosis.

Electron micrograph of the liver in the 30-day-old chicken. They were intoxicated with AFB, at 12-
day-old embryo a @ lower magnification Bars=4 um b : magnified view of mitochondria Bars=0.4 yum

N : nucleus. M : mitochondria.
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