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Abstract
Bundit, O.!, Kanghae, H.!, Phromkunthong, W.! and Supamattaya, K.!
Effects of mycotoxin T-2 and zearalenone on histopathological changes in

black tiger shrimp (Penaeus monodon Fabricius)
Songklanakarin J. Sci. Technol., 2006, 28(5) : 937-949

The effects of T-2 toxin and zearalenone were studied in black tiger shrimp (Penaeus monodon
Fabricius). In the experiment, black tiger shrimp were fed with different concentrations of T-2 toxin, i.e. 0,
0.1, 1.0 and 2.0 ppm and zearalenone, i.e. 0, 0.1. 0.5 and 1.0 ppm. Shrimp with initial average weight of 4.7 g
were experimented for a-10-wk period. Supplementation of 0, 0.1 and 1.0 ppm T-2 produced no histological
changes in hepatopancreatic, hemopoietic tissue or lymphoid cell while at higher concentration of 2.0 ppm
atrophy, severe necrosis and degeneration of hepatopancreatic tubules, loose contact of hemopoietic tissue
and lymphoid organ occurred. Similar observations were noted for the treatments with 0.5 and 1.0 ppm
zearalenone - supplemented feed. Histological changes were, however, observed in hepatopancreatic tissue.
The scale of histological changes correlated with feeding period and concentrations of zearalenone shrimp
received.

Key words : T-2 toxin, zearalenone, black tiger shrimp, Penaeus monodon, histopathology
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Table 1. Composition of experimental diets with various levels of T-2 toxin and zearalenone

Raw material Diet

(g1kg" 1 2 3 4 5 6 7
Fish meal 260 260 260 260 260 260 260
Squid meal 100 100 100 100 100 100 100
Shrimp head meal 100 100 100 100 100 100 100
Soybean meal 100 100 100 100 100 100 100
Wheat flour 200 199.2858 192.8572 171.4289 199.375 196.875 193.75
Rice flour 71.8 71.8 71.8 71.8 71.8 71.8 71.8
Wheat gluten 60 60 60 60 60 60 60
Lecitin 20 20 20 20 20 20 20
Fish oil 40 40 40 40 40 40 40
Vitamin mixed’ 5 5 5 5 5 5 5
Mineral mixed? 20 20 20 20 20 20 20
Choline chloride 3 3 3 3 3 3 3
Cholesterol 5 5 5 5 5 5 5
Zeolite 15 15 15 15 15 15 15
BHT 0.2 0.2 0.2 0.2 0.2 0.2 0.2
T-2 toxin* 0 0.7142 7.1428 28.5714 - - -
ZEN?** 0 - - - 0.6250 3.1250  6.250
Total 1000 1000 1000 1000 1000 1000 1000

1Vitamin mixed (mg 100 g dry diet! unless indicated otherwise): thiamine 22.5; riboflavin 20.16; nicotinic
acid 36.7; Ca-pantothenate 24.0; inositol 98; biotin 0.5; folic acid 1.68; vitamin B12 0.005; menadione 13.28;

vitamin A 1150 IU; vitamin D3 230 IU; BHT 1; PABA 20; cellulose 89.88.

*Mineral mixed (mg 100 g diet’) MnSO, 2.5 mg; ZnSO,.7H,0 mg; FeSO,.7 H,0 3 mg; KIO, 0.5 mg; CuSO,.

5H,0 0.5 mg; CoCl,.6H,0 0.005 mg and Na SeO, 0.03 mg
*Stock T-2 toxin (140 ppm) **Stock ZEN (160 ppm)

aas 2 L¥ o
AuAN (0 WinLaw) Lﬁmumswﬂaaﬂ@ﬂ*’n\mmuﬂqe
naen  wislEdsminlugag 4-5 nS/dn daselug
naaasdar 15 §2/§ Homs 3-5% vesiiwing/
T wlauiunnganimaaes Juaz 4 ass duan
10 “Yawi  Fouaztuiindminomsnlinniu - 4
Bmidndenn 2 Uadt duiinuanasanimaass
Wiuadnefanaidilu “Uandn 4, 8 uaz 10
log 'wdradrefsudazganisnaasg az 10 @ e
< o & 4o an
ANMINIILUREULUIIN L HDLEDINET AINIDUDY Bell
wae Lightner (1988) lag@aiinaiaia “wusinmiala
o 1 . U z o e QJQ’J v g 1 L
fu i uaznd@NLiedealii uiade wieen
e . IO
Nnduaziiandu a9dn  wasINHUi e
fMaganluainiussgiienein u lagliiemon
Y ) 4 q. ¥ 2 e
fradraduaa 72 Falus wieldinainesdudi |
X dwada o o d. o o
wadlaléimis dadeninanfnsnsufeuulamis

X oA A X Ao .
watgana tattaausat (hepatopancreatic tissue)
¥ . . XA
gantnand (lymphoid organ) wwian (gill) tholéie
9 C . X
$radadan (hemopoietic tissue)  WAZNAINLHD
(muscle) #8930 72 il wWaswduieanased
o Y . Ly a X 4
50% wasaniudinluiuduaaunsesaniattialae
1389 Automatic Tissue Processor (Autotechnicon
MonoMOD. 2A) mﬁ%‘mmgm“u 24 Humason (1979)
o E S o o X A
wasntuihdwiadslumsinan v udldaialie
shenasadlulaslan (Jung AG Heidelberg) wun 3-5
luasan dadardudunannsfion”™ Hematoxylin
& Eosin (H&E) (Bancroft, 1967) wanuiu laq
a1asuazindeg1ellaIi aunTURsuLUaIRY
3’ { U
LuaLﬁ@Iﬂﬂﬂﬁ@qﬁ;@%ﬁﬁﬁﬁﬁNﬂﬂ (Olympus AX 70)
L = U 1 aa
wastiufinnnlasndaananndinaa Olympus DP-
10



3. qUaIUASUNS NN,
Un 28 a1fun 5 n.8.-a.a. 2549

a X~ 2 a ' = A A a
1§W1ali]1ﬂL‘]ﬁ’]ﬁTﬂ‘ﬂ“tLﬁZ“ﬁﬁ1aquﬂﬂﬂ1iL‘llaflullfljaxi‘ﬂ%iLui’]tﬂﬂ’ﬂlfﬂ
941

930UIA  NA LazAme

Wan1INaaed

L. wamsulasuudasmatiietseIngiveninaie

o Yo a = =) = o 4

Hadlasy 1siAnuasdNaluy aaea 10 “Jav
L1 waved 13iimiy

PR a A 9 o
(2.0 WHLEN) L ANWOANTINLTNE)  AAUATNNNG
NAREY NU1HIIAARINBNELAILTANIINANEIEY 9

~ 4 X 4 v . X 4
naNIANEINSIAsULUasad ot lun wialde
du dantiundes adenr uladan wilan  uae
N 2 . . Mo X
niNtbedNdITasfInaIdn ldsuemistwton 13

=2 g.’/ g ! v o dl v a al a al . 1 3, 6 < &
nmsAnsluassl wudifinaidnld  Auiinuasdsdluusedudieg WueSifuauaclu
a

Yy & P Y v o & & o o A a a1 o e
JUIMMITUULU oY MINBNYNITAUANNLTINLY 3 7 WAULTUINUIUAINWNUANNNAUNGAD AW IBNFN BN

Table 2. Effects of mycotoxin T-2 and zearalenone on histopathological changes in black tiger shrimp

at 8 weeks.
Histological changes Control T-2toxin T-2 toxin T-2 toxin ZEN ZEN ZEN
0 ppm 0.1 ppm 1.0ppm 2.0ppm 0.1 ppm 0.5ppm 1.0 ppm
1. Degeneration of 0% 0% 0% 10% 0% 0% 30%
hepatopancreatic tubule (1/10) (3/10)
2. Atrophic change of 0% 0% 0% 10% 0% 0% 30%
hepatopancreatic tubule (1/10) (3/10)
3. Cell necrosis of 0% 0% 0% 10% 0% 0% 40%
hepatopancreatic (1/10) (4/10)
4. Infiltration of hemocyte in 0% 0% 0% 0% 0% 0% 20%
hepatopancreatic tubule (2/10)
5. Hemopoietic tissue 0% 0% 0% 0% 0% 0% 25%
- loose contact (1/4)
6. Lymphoid organ 0% 0% 0% 16.66% 0% 0% 16.66%
- loose contact (1/6) (1/6)

1% abnormality = (number of abnormality/total) x 100

Table 3. Effects of mycotoxin T-2 and zearalenone on histopathological changes in black tiger shrimp

at 10 weeks.
Histological changes Control T-2toxin  T-2 toxin T-2 toxin ZEN ZEN ZEN
Oppm 0.1 ppm 1.0ppm 20ppm O0.1ppm 0.5ppm 1.0 ppm
1. Degeneration of 0% 0% 0% 30% 0% 30% 70%
hepatopancreatic tubule (3/10) (3/10) (7/10)
2. Atrophic change of 0% 0% 0% 30% 0% 20% 50%
hepatopancreatic tubule (3/10) (2/10) (5/10)
3. Cell necrosis of 0% 0% 0% 10% 0% 30% 60%
hepatopancreatic (1/10) (3/10) (6/10)
4. Infiltration of hemocyte 0% 0% 0% 0% 0% 10% 40%
in hepatopancreatic tubule (1/10) (4/10)
5. Hemopoietic tissue 0% 0% 0% 16.66% 0% 0% 37.5%
- loose contact (1/6) (3/8)
6. Lymphoid organ 0% 0% 0% 25% 0% 0% 16.66%
- loose contact (1/4) (1/6)

1% abnormality = (number of abnormality/total) x 100
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Figure 1. Hepatopancreas of healthy black tiger shrimp (control diet) showing complete

structure of different cell type, B =

B-cell (Blasenzellen), R = R-cell (Storage or

Restzellen), F = F-cell (Fibrillazellen) (arrows) (H&E, Bar = 100 pm)

Figure 2. Severe atrophic changes of hepatopancreas observed in shrimp fed with diet
containing T-2 toxin 2.0 ppm for 8 weeks. Arrow indicates R-cell that was reduced

in size (H&E, Bar = 100 um)

[Color figure can be viewed in the electronic version]
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Figure 3. Black tiger shrimp fed with diet containing T-2 toxin 2.0 ppm for 10 weeks. De-
generation of hepatopancreatic tubules and increasing of infiltration of hemocyte
into the intertubular space (arrows) (H&E , Bar = 50 pm)

Figure 4. Atrophy changes, Degeneration of hepatopancreas and infiltration of intertubular
tissue with hemocytes (arrows) in black tiger shrimp fed with diet containing 0.5
ppm zearalenone for 10 week (H&E, Bar = 200 pm)

Figure 5. Atrophy changes, Degeneration of hepatopancreas and increasing of infiltration
of intertubular tissue with hemocytes (arrows) in black tiger shrimp fed with diet
containing 0.5 ppm zearalenone for 10 week (H&E, Bar = 50 pum)

[Color figure can be viewed in the electronic version]
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Figure 6. Black tiger shrimp fed with zearalenone 1.0 ppm for 10 weeks. Degeneration of
hepatopancreas and necrotic tubules were encapsulated by hemocyte (arrows)
(H&E, Bar = 50 pm)

Figure 7. Severe degeneration of hepatopancreatic tubules in black tiger shrimp fed with
diet containing 1.0 ppm zearalenone for 10 weeks (H&E, Bar = 100 pm)

Figure 8. Normal histology of hemopoietic tissue of black tiger shrimp (control diet) (H&E,
Bar = 100 pm)
[Color figure can be viewed in the electronic version]
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Figure 9. Severe loose contact of hemopoietic tissue (arrows) observed in shrimp fed with
diet containing zearalenone 1.0 ppm for 8 weeks. (H&E, Bar = 100 pm)

Figure 10. Severe loose contact of hemopoietic tissue (arrows) observed in shrimp fed with
diet containing zearalenone 1.0 ppm for 10 weeks. (H&E, Bar = 100 pm)

[Color figure can be viewed in the electronic version]
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