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Changes of hematological parameters in olive flounder Paralichthys olivaceus

exposed to pentachlorophenol

Ju-Chan Kang" and Eun-Yong Min

Dept. of Aquatic Life Medicine, Pukyong National University, Busan 608-737, Korea

Experiments were carried out to determine the hematological changes in olive flounder, Paralichthys olivaceus, after

sub-chronic dietary pentachlorophenol (PCP) concentrations (0, 0.1, 0.5 and 1.0 mg/kg) exposure 6 weeks. The RBC

count, Ht and Hb were significantly decreased in PCP 0.5 mg/kg exposed flounder compared to control group. The

flounder exposed to PCP concentration 0.5 mg/kg started to increase significantly in serum magnesium concentrations

after 4 weeks. The low concentration of serum calcium concentration was observed at 6 weeks of the experiment

in PCP concentration 0.5 mg/kg. Although serum total protein concentrations was significantly reduced compared to

the control group at PCP concentration 0.5 mg/kg, serum glucose concentration was found to be significantly increased

over the control group. A significant increment of GOT, GPT and LDH activities in the flounder serum was noticed

after 4 weeks at PCP concentrations over 0.5 mg/kg without typical changes of Al-P. These results indicate that

flounder can be affected by PCP in terms of inorganic matter, organic matter and enzyme activity in serum when

they were exposed to the PCP concentrations 0.5 mg/kg or higher.
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Pentachlorophenol (PCP)= A4 A|2A| Sof] AF

=
S50 (Shen ef al., 1997), T2 %o
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Table 1. Composition of the basal diet
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Table 13} 20k UG §u1E Aglo] PCPE
27 AARE=rg Ao (0, 0.1, 0.5, 1.0
mgkg), 720tk 2AIBe] WE WUt WA
A3 el $-8310] Zizte] @Rl TR A
2519 13 459 mE FFHLD, s

PCPE A7beb ke ARE Faotdck

Ingredients g/Kg
Casein, vitamin free 335
Gelatin 75

Corn starch 280
Dextrin 140
Squid liver oil 50
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Soy bean oil
Carboxymethylcelulose
Protease
Cellulose
Vitamin premix!

Mineral premix?

30
30
5
15
10
30

1The vitamin mix provided the following in mg/kg diet: vitamin A (500,000 IU/g), 8; vitamin D3(1,000,000 [U/g), 2; vitamin
K, 10; vitamin E, 100; thiamine, 10; riboflavin, 20; pyridoxine, 20;vitamin C, 50; nicotinic acid, 150; folic acid, 10; vitamin
Bi12, 0.02; biotin, 2; inositol, 400; choline chloride, 2,000; panthothenate, 200.

2Contains (as g/kg premix): NaCl, 43.3; MgSO4 - H20, 136.6; NaH2PO4 - 2H20, 86.9; KH2PO4, 239.0; Ca(H2PO4)2 - H20,
135.3; ZnSO4 - TH20, 21.9; Fe-citrate, 29.6; Ca-lactate, 303.89; AICls - 6H20, 0.15; KiOs, 0.15; Na2SeOs, 0.01; CuCly,

0.2; MnSOy4 - H20, 2.0; CoCl2 - 6H20, 1.0.

TN

oL ethylaminobenzoate (Sigma, USA)Z 1} A|
7 %, 1518 2A|S AHESH] | e (caudal
vein or artery)oJ| 4] A &3}o] RBC (Red Blood Cell)
count, Hematocrit (Ht) 2! Hemoglobin (Hb)& =743}
ek, gk et Bohe AASRE 25p)
Slato] TARE FRk A2, 4 CollA 2A17F FRk W]
S 6,000mpmofA] SEZE A4 - Fefsto] @S
253t

AT e

St %, Hemo-cyto-meter (Improved Neubauer, Germany)
£ olgste] et Anlgelq Aok izl
hematocrit HA|TCE FHS ZEF 3, Micro-
hematocrit centrifuge (Model; 01501, Hawksley and
sons Ltd., England)of|A4] 12,000rpm ©.2 587+ ¢14]
207 BT S5 on, Hoswts Ag
211 Q1= QAR kit (Asan Pham. Co, Ltd) 2 A-&:3}

o] cyan-methemoglobin O &2 =43}t &3 9]
TE71A38-2- chloride, phosphate, magnesium % calcium
o] thalo] ZARSIITE Chloride= colorimetric $]of|
o3| A=) kit (Sigma Diagnostics kit 461)0)] 2%
5119 ™, phosphate ‘g %=+ phosphomolybdenate
of| 2J&}o] clinic kit (Asan Pharm, Co., Lid)& A&5}0]
245}51ch Magnesium S 7] A9 B2 —1o0] o}
Tigse) EAfBloIA TRl BEEAE A4
o] B4 R o)A 515 ol ]
k= AdE|dEEY (Xylidyl blue method). 0= AIA]
3k} Calcium g%+ OCPC  (o-cresolphthalein
-complexon)H O &2 A|TE 11 Q1= AL kit (Asan
Pharm. Co., Ltd.)& A}&3}o] A=Fetgich @4 W
8717382 total protein, glucose & total cholesterol ]|
tfalo] ZARSHATE Total protein2 Biuret', glucose
= GOD/PODH, total cholesterol= colorimetric Fo]|
oJal| AJzkE]: kit (SIGMA Diagnostics kit)o] 23}
S7skelck 84 348499 WS GOT (Glutamic

A

Ol
-

oxalate transaminase), GPT (Glutamic pyruvate
transaminase), LDH (Lactate dehydrogenase) X AlIP
(Alkaline phosphatase)ol] thato] 24519tk GOTL}
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GOT= reitman-frankel ¥, LDH= ZAL7]21H, AlP=
kind-kingt © 2 JANE- kit (Iatron Pharm. Co. Ltd.,
Jepan) 2. Z5HAc CEPAY

I
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PCPo|| =24 AR, Paralichthys olivaceus2] &

1=

AEA < Ht 3 Hbg =9} H3HE Table 201 UERIT
A= SPSS FA| 213 (SPSS Inc )& ©F83le]  PCPOf =E A9 A8+ = Y Hie 25417
ANOVA testS AARE & Zaxfroah A< é*lé}oﬂ 0.5 mgkg oFde] 51, Ho= 0.5 mgkg 0|49 &&=
oo, P05 AP Qe AR sk oA 4FAIRE o7 s UERITHP<0.05).

Table 2. Changes of hematological properties in olive flounder, Paralichthys olivaceus exposed to dietary pentachlorophenol

for 6 weeks
Time Group
Parameter
(weeks) Control 0.1 mgkg 0.5 mg/kg 1.0 mg/kg
2 287.8+12.6° 268.9+15 3¢ 246.4+7.70 218.3411.7¢
RBC count 4 283.148.5° 274.8+13.5 234.7+10.4° 213.8+10.3¢
(X104mm?)
6 291.948.1¢ 27374134 256.3+12.3b 247.1417.1b
2 30.6+3.0° 28.042.7% 26341 4% 24,1428
(;I; 4 29.042.5¢ 2754100 23,0417 228411
(1]
6 28.9:3.6¢ 25.041.6% 22328 2014140
2 5.84]1.20 5.340.8° 5.141.30 46100
(gﬁi) 4 5.340.3? 5.540.52 4.2+] 2w 4.4+().20
6 510,40 4.9+0.8% 4.7+0.5% 424020

All data are presented as means+SE (n=10). Means in each row with a different superscript are significantly different (P<0.05).

RBC: red blood cell, Ht: hematocrit, Hb: hemoglobin

g3 nyQH 17, caleium EF= 0.5 mgkgo|Ate] w0l A 6554
PCPo| l=Z¥l HA|o @3 Fr]AdEe Hils ol vt B QI P<0.05). RHH PCPof| e

Table 3of] YEFHTE Magnesium &%=+ 0.5 mgkgo] = dXx|2e] @A chloride %

1 phosphate ‘§=2] -5-2J5t

Ao SO 45 ol fO% F/P BEEY  WEks AR B BAEA o

LN
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Table 3. Changes of serum inorganic parameters in olive flounder, Paralichthys olivaceus exposed to dietary pentachlorophenol

for 6 weeks

Parameter Time Group
(weeks) Control 0.1 mg/Kg 0.5 mg/Kg 1.0 mg/Kg
. 14724418 149.644.6° 145.344.0° 15054412
C(hlfl\r/gle 4 146.8+3.28 140.346.3° 154.46.00 151.345.9°
6 149,443 08 140.5+6.40 146.0+3. 12 145.742.18
2 2.40+0.2° 238041 2.49:0.6° 2.40+0.5°
Ph&iﬁ;‘te 4 2.5120.6° 2.40+0.9° 2304040 2.48+0.8°
6 2.48+0.5 2474020 25140.6° 2.46+0.7¢
_ 2 1.330.20 1.34+0.3¢ 142400 1.39:0.6°
Ma(grgi/s[‘)“m 4 .3720.3¢ 1.3320.5° 1.7220.5b 1.90£0.90
6 1.39:0.4¢ 1.400.3° 1.69£0.5¢ 1.88£0.70
, 2 2.80+0.4° 2.84+0.4° 2.7740.3 257+0.6°
C(aéﬁ;“ 4 2.46+0.28 2790 41 2.80+0.5° 2774030
6 277403 2.800.7° 1.820.20 1.9320.70

All data are presented as means+SE (n=10). Means in each row with a different superscript are significantly different (P<0.05).

23 714

PCPof ezl &

A 71/3=2] BI3}E Table 40])
YERACY Total protein 5TF+= 454 PCP 5= 0.5
mg/kgo|/del koA FsHA Fhasielon,

glucose 5=+ PCP 5= 0.5 mgkg ©]A2] s=ojA4
2700] T3] fofat 271 UEpirp<00s), B
total cholesterol 5= | 27tof Hg| IA JeERAA|

w folek Aol wATA gtk

Table 4. Changes of serum organic parameters in olive flounder, Paralichthys olivaceus exposed to dietary pentachlorophenol

for 6 weeks
Parameter Time Group

(weeks) Control 0.1 mg/Kg 0.5 mg/Kg 1.0 mg/Kg
Total 2 3.95+0.7 3.99+0.92 3.94+]1.12 3.70+0.72
protein 4 3.8141.02 3.87+0.8° 2.1240.3b 2.05+0.5%
(g/dL) 6 4.15+1.52 3.80£1.32 2.22+0.4° 2.14£0.7°
2 41.242.92 39.243.92 51.44£2.8° 56.9+4.3b

Glucose
4 43.3£3.0¢ 45.545.6° 49.8+7.92 55.744.2b

(mg/dL)
6 44.0+4.32 47.0+4.8% 48.6+£3.2% 54.14£5.40
Total 2 252.549.22 243.9+7.6 229.2+12.82 238.749.6
cholesterol 4 257.0+6.9 248.5+12.22 246.6+11.8 249.5+9.6
(mg/dL) 6 251.6+6.12 254.5+15.4 239.0+8.9° 243.0+10.6°

All data are presented as means+SE (n=10). Means in each row with a different superscript are significantly different (P<0.05).
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PCPo|| 2% &% A2 o] LS Table 59
LeRATE @3 GOT 42 0.5 mgkg] soflA]
25 o] 58 ol TP EEE AL 4 GPT
B2 05 mgkg oA 45 o] FE Fojt 5

Table 5. Changes of serum enzyme activity in olive flounder, Paralichthys olivaceus exposed to dietary pentachlorophenol

717} B ITKP<0.05). E3F % LDH 4205
mgkg®] leof A 45 o|F, 1.0 mgkg®] sieoilr=
65FollA frofRt S77F TEE L L(P<0.05), B%

APZA] Wk e el

for 6 weeks
Parameter Time
(weeks) Control 0.1 mg/Kg 0.5 mg/Kg 1.0 mg/Kg
2 29.54£3 42 28.542.82 32.5+£3.9% 39.544.1°
(?((-)J) 28.944.07 31.242.22 33.5+3.8% 38.5+3.7°
6 30.242.3 31.543.0 33.543.4° 40.5+3.4°
2 11.2+1.8 12.842.22 13.243.12 15.242.92
(ET;) 4 10.9+£3.22 15.342.5% 17.2£1.9° 18.243.7°
6 11.442.12 14.843.72 20.2+1.2° 21.2+1.2°
2 258.549.28 259.947.6° 265.2+12.8° 278.7+13.6*
({“VI.)[IJ{.) 4 261.0£6.9 252.5+12.22 268.6+11.82 302.5+9.6b
6 256.6£6.12 271.5£15.4% 293.5+11.9 312.0£10.6°
AlP 2 6.241.2° 5.9+0.8° 6.0£0.7 6.7£1.6°
(K-A) 4 5.940.9 6.5+1.28 6.3£1.12 6.9£1.32
6 6.6+0.62 6.5+1.42 7.1£0.9 734212

All data are presented as means+SE (n=10). Means in each row with a different superscript are significantly different (P<0.05).

O o0
20] upba A o] AR A Aof] 4222 Thelsla,
Yol &8 sistedo] digt Ang 248 4

@)t} (Khattak and Hafeez, 1996). PCPo]| =%
o] RBC 4, Higk 2 Hbs= 05 mekgol o] 55
oA sl ARk veRiaL Sl ol vl

7ol TS 7HAAL 9lo ofeh e =E

71| & HIEs Tor“e‘i‘i% Ao 34 Hrf
(Witters, ef al., 1990). o]57} &4
o 61710 2 H Hs e W5 o
o= goll9] pH HEF O 2 ALY A0 (Osmotic
shifts) o] FaF= 1]x|7] W2l Ae=
¢} (Milligan and Wood, 1982). Johansson 5 (1972)-2
Clophen A50 (10 pgg fish weight)S Salmo truttaof]

39) 524 77 Folat 2k Ho 20k Higho] 2
S H 15}, Aroclor 1254 Coturnix coturnix
japonica°ﬂ Fol3lS o Hb 5=} HtghS 7asto]
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asieh gxjshn gl
Ax)0] HF7|AJEQ] calcium FE+ 0.5 mgkg
olge] PCPBwolH feld 1S bl
magnesium 5= 0|9} W= §-003 2715 et
ek Cadmium (42 1g'L, 15d)0] el QJoie] 4
calcium s 7446kl (Yamawaki et al., 1986),
aldrin®]] =25 Clarias batrachus™ &3 calcium©|
Al Aok Bl ols Ae] A 3
el SJaf FEEE Ao FAE B3 =4
A =25 offe duhAeR EF cleiums
7F Ao, 9l Ao Al iAo
A 715 A, obk] Auajze) ot Eapg
ot B g 57 1s9] Adsfiell itk (firo and Yasuo,
1977, Roch and Maly, 1979). w2bA], Gx]of| ojA =
PCPO| &A= A712] A3l = Q3] calciumg=7} 4]
516t 7s/do] Am, magnesiumE=2] F7t=
O o@EAn iR 24 Sl BRow
FelE A Ma et al., 1995)2kal AzbElch
|2 ¥4 total protein == 0.5 mgkg o442
PCP oAl folab 24RO, ghucose] 35
& folsl Z71oke 4R Lhekick olR o) B4
$71Re sjka e 1) ofgt il ole] 4
22 TelE 4 Gl 09 AR AGECh
0 ojf7} EARAY] 1BHNS v o) B4
Aol ) &4 1 Ao A8 Aol olsh
o] @7 total protein®] Fle= Ttk AFFS Hel
T} (Yamawaki ef al., 1986 ; Khattak and Hafeez, 1996
; Shen et al, 1997). ©2bA] gX]2] A total protein®]
e 44719 Aol o3t Ao m of ) gHA
G glucose ] Few GPHAoR o HEH =&

)9S o} Z7}= Ho|=d), o] catecholamineso]]

C

Q1 789 cortisolof] OJ3F THalE Raf) 2o et
o oFA 9l Gluthe} Hanke (1985)] JatH
HCB (100 £g L)E T2AIRF F2k Jolol] =aA 2l
o &7 glucose FE2| F7Ftrhal 819lal, PCBs
=20 oJ8)] FA7H45:019] total protein “FE== Aad}
1, Salmo trutta®] glucose 5=+ =715 K of(Mayer
et al., 1985) & A3} FARE FFS e
|9 ¥4 GOT, GPT X LDH 42 0.5 mgkg
o439] BP0l ool Z71H A% Liekick
@ 7ol GOTe} GPTe] TS B2 9
o] Bl 2] 2418 QKo ofF o] Agto]
0]-8%] 11 9] o (Sakamoto and Yone, 1978; Shich,
1978; Smith and Ramos, 1980), YuH4 0 &2 =AEZ
of oJ3f] ¥H-E3tc} (Casillas and Ames, 1985; Rao et
al, 1990). S| that o] o] e 714

PRTIY)

oJ3)) P5of| deetck (ki 1971). wiekA, PCPY
= PR T 22of AelE Wot E Fof UE=
53k AR A7, 5 FA)
QA A5A A AlzAl= €% LDH
S Z7HA71Y (Balint et al., 1995; Zheng and
Nicholson, 1996), 1 912 =AJE210] 2o o5t
Ao W 7 22]ofA LDH7F 850l = A
@7 LDH 248 7k} 5}5ich (Casillas and
Ames, 1986). wj2ha], 'H2]2] E4 LDH 2449] 57}
< 2t 229 el Qs @ Fofl LDH7} =4
et 223 4 9Jk o] e} mojme]
0.5 mgkg olFe] PCP Fieof Hojfe 45 o]} ezt
1 gA BRUe] PR 97148 9L fol
e FEAo R oA Jlo R AlrE o] Ak
P

CPol tiet BashaAie AN & Q&
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