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Changes of Hematological Constituents in the Mullet,
Mugil cephalus Exposed to Chromium
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The study was carried out to investigate the changes of hematological parameters induced by waterborne exposure

of chromium (Cr) in the mullet, Mugil cephalus. The mullet was exposed to sub-chronic concentrations of chromium

(0, 25, 50, 100, 200 #gL Cr) for 4 weeks. The major hematological findings were significant decreases in the red

blood cell (RBC) count and hematocrit value in mullet exposed to >50 ¢g/L Cr. Although serum calcium concentration

was significantly reduced at >50 pg/L Cr, magnesium concentration was found to be significantly increased at >100

(gL Cr. The serum glucose and total protein concentrations were significantly increased at 200 ug/L Cr. However,

serum triglyceride concentration did not show any noticeable changes in the range of 25~200 #g/L Cr of chromium

compared to control group during the experimental period. A significant increment of GOT (glutamic oxalate

transminase) and GPT (glutamic pyruvate transminase) activities was noticed at >100 £g/LL Cr. These results indicate

that hematological and serum biochemical changes in the mullet by waterborne exposure to chromium are affected

at more than 50 gL Cr.
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(Bagchi ef al., 2002). AJESHA A AE] U] 67} 2 &
(o)A 37) 2B 020 HE SHe 67 2
= eI SRt viAYEe R AL Sl
(Arillo and Melodia, 1990; Lushchak et al., 2008). 2=
ol 7Pt sk 4= UL, AR FAEF e HIE
2ot aaA wAYZ s EoisA o
(Lushchak, 2008). Cr**-2 &2 Cr07 = CrOgf 29|
< FHi= EAslo] HEolF ol oF Al

E3) A & Sof7lt} (Valko et al., 2005). waHA]
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CrrEe Criffo] Aa Y= F57] ¢ 4tk (De
Flora, 2000). Cr(VD) F&2] A%, w4, 74, del,
H=/do] SHoA g Ag-Eo] lem (von
Burg and Liu, 1993), 7}-8-A1} E-8A 67} 352
Fek QI AlEZ W FEA] W, T 9 SHHolE
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ChRt thAlge A5k (Nath and Kumar, 1987),
A SEY 252 2AAA AR E4E 0P
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et al., 2006, Lushchak et al., 2008).
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272 Table 13} Pt} AYPLHL potassium
dichromate (SIGMA-ALDRICH. Inc., USA)E &5
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Table 1. The chemical components of seawater and
experimental condition used in the experiments.

Item Value
Temperature (C) 20.0£1.0
pH 8.120.5
Salinity (%o) 33.5+0.6
Dissolved oxygen (mg/L) 7.1£0.3
Chemical oxygen demand (ug/L) 1.13£0.1
Ammonia (mg/L) 12.5£0.7
Nitrite (mg/L) 1.3+0.3
Nitrate (mg/L) 11.48+1.0
Chromium (¢g/L) =< 0.1
gl
Aol AL 1S WH|al7] $15) heparin-Na

(5000 LU, F2AIoNE Al 1818 74171 A8
sfo] ulnAuelA YHstsch AT Bolow
RBC (red blood cell) count, hemoglobin (Hb) 5= %

hematocrit (Ht)E SA] 2415}tk RBC count:=
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Hendrick’s diluting solution ©. 2 &1L 4004} 3|4
3, hemo-cytometer (Improved Neubauer, Germany)E
og3}0] ekl Ao Axsigick Hes He wA
T Y2 NS Yo microhematocrit centrifuge
(Model; 01501, HAWKSLEY AND SONS Ltd, England)
oA 12,000 pm, 5t HAEE = T=ETH
(Micro-Haematocrit reader, HAWKSLEY AND SONS,
England) © &2 Z45}4ck Hb 5= YA kit (Asan
Pharm. Co., Ltd.)E ©]-83}] cyan-methemoglobin'H S
2 =x35h9}

SRR

A3 ML 4T, 3000g2 5E7F PAEE
(MIKRO 22R, Hettich, Germany)s}o] &A-2 Eo|s}
At Btk @Fo® AR IR B A
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27148 4
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(calcium)2 OCPCH, w}1U< (magnesium)%
Xylidyl blue Ho] o] AlBEa Qe QAR kit
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5ol dat (glucose)S GOD/POD W, Zphalz

(total protein)>- Biuret H, S A% (tr1glyceride)-fi—
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oxalate transminase)?} GPT (glutamic pyruvate
transminase)+= Reitman-Frankel ¥, ALP (alkaline
phosphatase)~= Kind-king ol 2Jolo] QAR kit
(Asan Pharm. Co., Ltd.)E o]&3}o] =As}%ich

FoJAJ2 SPSS
| 2 (SPSS Inc.)S o]-&- ]—01 ANOVA testE

M A]SFe] Duncan's multiple range testE E3f] P <

0.05 o u SolAo] 9l= Ao=R 7IEs)Th

2}

A A4

67} Aol 2l 5ole] N 4 HSk= Table.
20f] YERHTE RBC count’=25=2}0]] 100 2 200 gL
Cro] oA FoJ3k ) Bk glom, 4522}
ofl= 50, 100, 200 gL Cr SEo A GoJAQ] THrs
UERATH (P < 0.05). Ht 3R 252310]] 50, 200 18/l

SEA F-94 Q1 ST ek H, 45410
£ 50 18l Cr oPd9] “srollA FolAl $71E HEt
Wtk (P < 0.05). 3HH Hb = HE AIFLoA
FofRh wso] TAER] ootk

Table 2. Changes of RBC count, hematocrit value and hemoglobin concentration in mullet, Mugil cephalus exposed to

chromium for 4 weeks.

Parameters Period Chromium concentration (¢g/L)
(weeks) 0 25 50 100 200
RBC count 2 45.44+4.27a 40.36£9.72ab  38.48+3.01ab 35.68+5.64b 35.08+4.93b
(x104/mm3) 4 59.36+5.35a 51.60+6.45ab 47.88+5.78b 48.52+2.30b 45.68+5.47b
Hematocrit 2 35.25+4.30a 36.23£2.17a 45.75+3.90b 39.25+2.28ab 49.50+1.80b
(%) 4 38.75+4.15a 39.75+3.03a 58.00+3.87bc 52.00+6.60b 64.00+3.32¢
Hemoglobin 2 6.43+1.46a 6.99+1.67a 6.29+0.98a 7.2340.65a 6.86%1.09a
(g/dL) 4 7.68+1.57a 8.29+1.20a 7.69+1.28a 7.25+0.47a 8.04+1.59a

Values are mean£S.E. Values with different superscript are significantly different (P <0.05) as determined by Duncan's multiple

range test.
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Table 3. Changes of serum calcium and magnesium concentrations in mullet, Mugil cephalus exposed to chromium for

4 weeks.
Parameters Period Chromium concentration (/L)
(week) 0 25 50 100 200
Calcium 2 15.51£1.29a 16.68+0.81a 15.23+1.14a 16.30+0.93a 12.79+1.63b
(mg/dL) 4 14.43£0.78a 13.98+1.27a 11.72£0.92b 12.01£0.50b 10.78+0.56b
Magnesium 2 4.34+0.50a 4.1240.70a 4.62+0.52ab 4.3240.80a 5.4140.56b
(mg/dL) 4 4.15+0.18a 4.47+0.21ab 4.35+0.19a 5.47+0.14b 5.03£0.39b

Values are meantS.E. Values with different superscript are significantly different (P <0.05) as determined by Duncan's multiple

range test.

Table 4. Changes of serum glucose, total protein and triglyceride concentrations in mullet, Mugil cephalus exposed to hexavalent

chromium for 4 weeks.

Parameters Period Chromium concentration (£g/L)
(week) 0 25 50 100 200
Glucose 2 59.55+17.60a 54.20+6.67a 51.72415.76a  75.78+9.81ab  82.83+11.65b
(mg/dL) 4 57.3845.01a 61.84+5.56a 66.05+4.59a 62.68+6.43a 51.00+8.44a
Total protein 2 4.67+0.15a 4.88+0.06a 4.70+0.18a 4.51£0.07a 4.77+0.12a
(g/dL) 4 5.07+0.04a 5.25+0.09ab 4.98+0.23a 5.16£0.07ab 5.78+0.08b
Triglyceride 2 78.52£15.45a  99.83+18.50a 66.11+£8.95a 76.51+7.81a 98.32+35.13a
(mg/dL) 4 108.60£6.95a  106.14+2.86a 96.67+6.61a 97.02+11.13a  116.49+29.48a

Values are meantS.E. Values with different superscript are significantly different (P <0.05) as determined by Duncan's multiple

range test.
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Table 5. Changes of serum GOT, GPT and ALP in mullet, Mugil cephalus exposed to hexavalent chromium for 4 weeks.

Period Chromium concentration (1g/L)
Parameters
(week) 0 25 50 100 200
GOT 2 13251 442 14.02+2.15a  15.78+1.53ab  14.86+1.48a  17.68+1.46b
(karmen  unit) 4 12.94£1.47a  16.18£2.21ab  15.70+1.47a  18.15+3.33bc  21.12+2.70c
GPT 2 6.40+0.60a 6.92+0.24a 8.020.63ab  10.12+0.30b  9.63+0.49b
(karmen unit) 4 6.32+0.30a 7.89+0.70ab  7.56+0.59b 9.95+0.31b 10.01£0.91b
ALP 2 351£0.64a  4.26+0.48ab 3.69+027a  4.18+0.46ab 5.1540.33b
(K-A) 4 3.66+0.49a 3.58+0.41a 3.61£0.25a 4.42+0.35ab 5.7240.12b

Values are mean+S.E. Values with different superscript are significantly different (P <0.05) as determined by Duncan's multiple

range test.
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