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ABSTRACT

This study investigated the influence of dietary calcium supplementation (Ca*")
to reduce the toxicity of sublethal lead concentration in Nile tilapia with emphasis on
hematological, biochemical, histopathological, and nuclear morphology analysis. The values
of 24, 48, 72, and 96 h LCx, of lead in tilapia were 247.51, 197.47, 193.36, and 182.38 mg/L,
respectively. Therefore, lead (Pb) concentration tested in the sublethal experiment was 45
mg/L, which corresponds to 25% of the 96 h LCs. Fish were fed with 0, 20, and 60 mg Ca?'/g
food for 30 days. Regarding the hematological investigation erythrocytes count, MCHC
showed significant elevation (p < 0.05). The Hct, Hb, and MCV were decreased significantly
with Pb exposure when compared with the control group (p < 0.05). In the gills of tilapia
exposed to Pb treatment, edema, lamellar cell hyperplasia, epithelial lifting, lamellar fusion,
and aneurysm were observed. In the liver, there were blood congestion in sinusoids,
vacuolation of hepatocytes, and necrosis. In the kidney, glomerulus’s atrophy, tubular
swelling, and also necrosis were seen. In the spleen, there were cell swelling, blood
congestion, and necrosis. In the testes, vacuolation, blood congestion, and necrosis were
found. No recognizable changes were observed in ovaries and muscles. The structural damage
could be correlated to the significant increase (p < 0.05) in aminotransferase activities and the
total amount of protein. The micronuclei values in erythrocytes, gills, livers, kidneys, and fin
cells showed significant increase. The nuclear abnormality (NA) shapes in erythrocytes, gills,
livers, kidneys, and fin cells were sorted into blebbed nuclei (BL), lobed nuclei (LB), notched
nuclei (NT), and binuclei (BN). The frequencies of each NA shape in the tissues of all
treatments observed were as follows: NT > LB > BN > BL. Fish fed with Ca®* supplemented
diets showed slight alteration when compared to the Pb only treatment groups. These results
indicate that dietary Ca®* will be protective in reducing Pb burdens in fish exposed to
environments contaminated with waterborne Pb.

KEY WORDS: NILE TILAPIA / OREOCHROMIS NILOTICUS | CALCIUM/
HISTOPATHOLOGY / HEMATOLOGY

116 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis/ v

HaURI TS N LR MIaan U uNBUBInzA2 luariia
DIETARY CALCIUM REDUCING EFFECTS OF WATERBORNE LEAD UPTAKE IN NILE
TILAPIA (OREOCHROMIS NILOTICUS)

v

MUAITAY S19UTI 4836495 SCPA/M

Q

ad A
INY. (WITFIINY)

v Aw v a Jd

A (= a a 4 A da
ﬂmgﬂﬁﬁﬂﬂ'lﬁﬂﬂiﬂy'nﬂﬂ'luwu‘ﬁZ ATTUY 97 \“Ifq]iﬁf]a, Ph.D., NI708 audnagy, D.V.M., Ph.D.
UNAAYD
= a a A 1 IS a o a
maAnylszaninmveseislamanuaasendenisannanuiluiyvenzna luariia
TasdnymanlasuulasmalaiaInewazdunil nensaamimalueierzaan 1aun mlen du la fhu
@ @ ] Y dy @ a = S A =S @ =
sumz 5914 wazndwiile wazdnvuziundedvoudadoauas mion du la uazaiy Tasmswday
v Y 4 ' 9
saadenluswnslai@desslmihmauazia sauismsasnniasasimansa@ula madinnuduius
' 3, v o oy @ o ' a I a A o A
szuhahminduazihminvesdunazla wamsAneldaundeanuiluivReundunna 24, 48, 72
waz 96 ¥ Tua 1IN 247.51, 197.47, 193.36 taz 182.38 HaansuA0ans MUSIFY MUIMMIAIANUTLTY
A g y= A 2 a o MY 1o A a v 1 a ) = Yy
e 1¥Anuanuiuibiuufuiouwduldwiiy 45 Hadnsudedns Temsdamauuna @ouwii o,
a a o @ [~ [ a a A o <
20 waz 60 Haaniuaensy Wuszezial 30 Su wumsnldsuunlamalariaine fe S1uuladenaaa
Ed v Y ' 1
1Az MCHC geiuedniitiod1Any @2y Het, Hb tag MCV aaasesniiiodnn lunquitidesdienznaie
=l = [ 1 A = 9 9 o a A a 4? @ 1
nlSeumeuiunquatugn (p=0.05) WeoAN¥IKIBNdBIgaNIsAl NUNNTamwINaTU U TaIZa1Y)
9 1 A @ dg} = A [ ~ A A o ] 1 4 dy @
laun mIsnuan i@ Imsirenswnuvesivion wuliideans sesinmeluaaduaziiionisTudu
' o : & o a4 g )
wumstoveaTnaylsda msvamvesie lanaziiieaelula numaaiimsvin deanwazitionslulig
' ' S A o g o ' o ' Y] F ' A &
wogesInmeluad deanwazitiomeludume diusilunazndmiiolar linumsulaouunilas Fens
' Ed '
nlasumlasmanensanmillianuduiuseduiiiod iy <0.05 fumalasunlasuesszaueulasd
@ ] a = ' < o
aminotransferase 1182 total protein M3AnBIANBAZFUT VDT IATET WUA1 MN Tuidadoaua 1len A

o w

A 4? 1A 1 3 A A @ = @
ngul@l MUVUDINUYUITAINY (p§0.05) a4 NA UDUUALADALAY LYNDN AL "lmmzm’u nuluanyue

GRNG| 1A blebbed nuclei (BL), lobed nuclei (LB), notched nuclei (NT) 1@< binuclei (BN) Taslions1ANud
Y ' v '
fall NT> LB> BN> BL e ldemsiaSuunadeununmsnlasuulaimalafiaineaz3ual wend
) Y v
ANNVDI0I8IA19Y LazanBazvoIHAAded anad Worsunumsaesluagnuiieed1aned 1nHans

AnvagyIdhensdawaunaadeuiilszaninmaemsaannuidluiinvesnzmlulaniia ld

116 i1






