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The Tissues and Blood Components of Opsariichthys uncirostris amurensis in the Muddy Water Area.
Myung Ja Shin, Jong Eun Lee and Eul Won Seo*. Dept. of Biological Science, Andong National University,
Andong 760-749, Korea — Present study aims to investigate the effect of muddy water on gill and kid-
ney tissues and blood components of Opsariichthys uncirostris amurensis in Imha reservoir. As a result
of observing the gill tissues in muddy water with light and scanning electron microscopes, the edema,
the exfoliation of epitherial cells and fusion of the secondary lamellae were observed. The space be-
tween gill lamellae was irregular, and a lots of muddy debris around the secondary lamellae were
observed. In case of kidney tissues, the size of glomerulus was smaller and thickness of basal mem-
brane was broader and the empty space in Bowman’'s capsule was wider than those of the control.
The blood cells of O. uncirostris amurensis in muddy water were increased in number. Of the white
blood cells, acidophilic granulocytes were highly distributed, and the shapes were irregular. Among
the plasma ‘coimponents, the concentration of TP, ALB, A/G ratio, TG, CHOL, and AST were low,
whereas that of the inorganic materials was high. Based on the above results, it is considered that
muddy water possibly involves in the decrease of respiratory and excretory rates, giving rise to secon-

dary lesion of tissues.
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Andong
reservoir

St. 1 = Waryong-myeon Bangjang
St. 2 = Waryong-myeon Ocheon-ri
St. 3 = Dosan-myeon Seonyang-ri
St. 4 = Yean-myeon Gwidan-ri

St. 5 = Giran-myeon Yonggye-ri
St. 6 = Imhwa-myeon aksei

St. 7 = Imhwa-myeon cheonjeon-ri

St. 8 = Imdong-myeon Jungpyeong-ri

Fig. 1. Map showing the sampling stations in Andong and
Imha reservoir.
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Fig. 2. Micrographs of O. uncirostris amurensis gill. A:Gill in Andong reservoir was showing normal structure. Scale bar = 50um; B, C,
D: Gill in Imha reservoir. B: Fusion and Edema was showing between secondary lamella(arrows). Scale bar = 50um; C:
Respiratory epithelial cells were separated in secondary lamella(arrows). Scale bar = 20m; D: Clubbing and Winding was show-
ing in secondary lamellae(arrows). Scale bar = 20pm; PL, primary lamella. SL, secondary lamella.
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Fig. 3. Scanning electron micrographs of gill. A:Gillin Andong
reservoir was showing normal structure. Scale bar = 100
um; B, C, D: Gill in Imha reservoir. B: Muddy debris
were attached between primary and secondary la-
mellaarrows). Scale bar = 100yum; C: Winding of secondary
lamellae was shown(arrows). Scale bar = 60ym; D: Fusion
was showing between secondary lamella(arrows). Scale
bar = 60ym; PL, primary lamella. SL, secondary lamella.
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Fig. 4. Micrographs of O. uncirostris amurensis kldney A: Normal glomerulus of O unctrostns amurensis in Andong reservoir. Scale bar
= 20¢m; B: Nephrosclerositic glomerulus was shown in Imha reservoir. Scale bar = 20ym; BS, Bowman's space. DT, distal tubule. GL,

Glomerulus. PT, proximal tubule.

Fig. 5. Shape of blood cells. A, B: Type of blood cells in Andong and Imha reservoir. Scale bar = 5ym, C, D: Scanning electron micrographs

of red blood and white blood cells(arrows). Scale bar =

7.5um; E: Erythrocytes, M: Monocytes, L: Lymphocytes, hG:

Heterophilic granulocytes, aG: Acidophilic granulocytes, RBC: Red bleod cell, WBC: White blood cell.
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Fig. 6. Comparison of blood cell number of O. uncirostris amurensis in Andong and Imha reservoir. A: The number of red blood
cell were more in Imha reservoir. B: The number of white blood cell were more in O. uncirostris in Imha reservoir. |l
Blood cells in Andong reservoir. [J; Blood cells in Imha reservoir. RBC: Red blood cell, WBC: White blood cell, The values

are mean + SD (n=3).



102 YBULRIX| 2007, Vol.17. No. 1

A
10
EER Andong R.
(1 ImhaR
g 4
=
E o4
[$]
2 ﬂ
0 ' ﬁ[
A/G ratio
Plasma Componems of TP, ALB, A/G ratio
C
1200 - WEm AndongR.
[ ImhaR.
1000 4
g 800 |
b
5 500
i
<
400 -
200 4
0l
ALT AST

Plasma Components of ALT, AST

B
600
S Andong R.
500 2 ImhaR
T 400 4 ﬂ
E 3m
g 200 -|
160 W
o
e CHOL
Plasma Components of TG, CHOL
D
140
B Andong R.
120 [ ImhaR
—~ 100
S
E 80
E 60 -|
© 404
20 4
0
Na c1 Pi

Plasma Componernts of Na, Cl, Pi

Fig. 7. Comparison of plasma components of O. uncirostris amurensis in Andong and Imha reservoir. A: Concentrations of total
protein(TP) and albumin(ALB). B: Concentrations of triglyceride(TG) and cholestero( CHOL). C: Activities of alanine amino-
transferase(ALT) and aspartate aminotransferase(AST). D: Concentrations of Na, Cl and Pi. Il Plasma components in Andong

reservoir. [[]; Plasma components in Imha reservoir. The values are mean %

CEZE AFO| R AR %* 9] ot@ujo} Z+o A H-9]

2 =g “}177}7‘] HEo

E 4‘_% Jaye] FA}
3ol g 2L 35 ?J’iﬂ 7‘“11 ol X5 F
& AHI]. B FroHE Bl A
FodAA FAE
2 Az, A 7%
% Ro= ”‘g Ztet}

g mx L
2
fr
o

ok )

M rlo

S

tlo

o,

lo

)

b
é
=
o J-\
.L
l
o

0
==

o M

—_

nejolA AbA —’F%%*&ﬂ

e 2= e o = ook

o 2

>
N
N,
oR
o
mlo

o
5
b
iy
g

o2

-\9 2

o,

SN

flo

ro oon

S

o

N

-4

it

s

FiN

o

fru

Wright =& Giemsa E49] ¢
Atk oA 3 ol f e e 2
E@a®og 74, o
T YEYE, g7 (HHY3
ooole YT 2 ThFe
ALY v EZRE F7 3 Aol g} 1 EAe] o
2A vehdoh49]. AZolF9 4 Fe g2 AR e
8 HETEAN, 2 $E £ w}a} t2n 2Eg 29 84
9 &5 wa}t 4 ab QJuba 0 2 5x 10° ~ 4x
10/mm® FEo|n, ML &= 2x 10* ~ 15x 10°/mm’ A}o)
of ¥l Hog %}E%xi Aok & AreMz el ¥
Fe A U 238 79 e g5 A 24 4

=)
)
gt
-
it
sud
S
ol
fd

_l>'

b
N 2
H
Z
el
H
m
T
1
2
o

s =
1g B oXx

ofr
}o{, o |
o
fed
O
-
d
i

;U, O{N
}O‘l
ofN
H

fA3E o159 @

_\_mﬁ

3
_1_.,JR

X

o

‘49.

SD(n=3).

&S WA de Jog Aztdn &4 g9 ndda 48
7o 7 e w4 Ushd AL 52 AT A Wl A4
ot 589 Aoty B Hdtd o g A7 A4
B ALE ARHY BEYE FE 52 AL B4R 93 94
B *ﬂi‘ﬂ Aol 75} €- ol 7190 Ao Azte

[119]. = 01%54 THHEL 4L =3d A% WA}
T &S BUY 5 Y FaF A2 AHEG. o
HHLE o)f7t LEEA E2HUS W BB F5 B
o, AR &4 L Asde HFF 42 Ast] EF
F SUAP)Y $5& Zidhs 2% BolA fn27).
2 QTR Sedn vy neje) 33027 o
HAQ BF AR vEE Y £47)E T8 34
F R gFe 4%, 9%, A AR T, AE, 2%
% Aol A 8 #2 8737 2Ed 2 Foll B g Aol
b dADR1627], dutH oz FFolFolME 4-7 g/dlg

202 FelA YY) £ ATINE £ 9029 g
e Qe ool $Xo TFAYLY, BFIA A4



s naoA 2 g/dl @ B FFL B AL g4
Adsts nejrt g v gAe] =2 Hol gue F
Al AR &3 2 Ande AFS el doltE

Aoz Andc oid Fd A 1 24E olFe
G HE ARZ o] &HI 3lem, A/G e BE &4 1
fA &L o2 Yehyed, ol ¢7ue §Fd IF

o
£ e

Ao A€o
Y 0 2 FAAIG)H 2828 B(CHOL)Y BEE
&, 48, AAF7Is Bolg A FFolut 44w
Aoz QA o152 & A7) 259 1 @
AAMTC)H F8 26 E(CHOL) FFo] % R
g 2ol B4 5o Aol dalo 71AF Aoz
B, £ $AAIG)Y trie] quAgez o
Aoz Az ¥y Aolia
d5ze] WA 2z
A 5&7;} M e HEe,
HlE%J_ 2 PEZEgo YoM dAgA, A27F &4
£ de 2902 WAy EFY FYo] FUIstEE &
732%1«1 4ol He 2AEFE QA Add )&
3 gTH21,2224] R obnlieat HolHaE YAWAN F
%, A4, v o] BAGY o FAE et v
opp| =4t Mol A4 (ALT, AST)&A2 Z7)3H)
FAUE LY ool ol ZALD T
Aohs njol L F4S Uedled o
22 {Iste] Bo] Hol Fel7t $A4 XA
AaA 2072 8Ao] Z71E AOZ A
ot vigrge s ne ¥4
dAHE T F DUA(TP), ‘?——v}—‘?—‘?l(ALB), A/G
G), #7128)8(CHOL), of2stEoc}r) =70l
244 ﬂaow BiA R Rt

—r

)i

R
)
£

ox _>f’_,
o $ 3

H o @ re o fo

o;:-,—‘—'
o_b_lv,ﬂrlfrlo

b
ot
e 4z m

2o
4
18

2 rg i-N

0{1‘ o
% b
ol
=i
to &

L
g
% to
ol '
ro &

o
oo
Iql'F an

FAAR(IC)H EHI*HE(CHOL)«] Jae god
y 2 479,

2o 4o ke T oM

$ o N b

7 o179 oirtul, A% 2 FY AL vA e
Ab8E7] 9fsted EH:"—?"_ dats o B 12
Ashs 18 g Hlu ZARIES. g4 9 128 ofrtv]
B AE ke F ojxA e o] SEgler,
P A e BERHHos wgs glen o8
9 R o] ‘:‘:3111711 BEHAG A 242 dnrHog
AFPAIZY FEEHL AFPAS] 71T FAY FEHE &
A=A, 5‘_°“P Friy ¢ F3tol ¥A aFEUS

g49 nd 7 Folv HFFo2 4P9 a4}
F2 gdHglen, 487 94 NE4 Fe ugsq 1y

o
=

9

> H“ _IS"_‘,
g
& 2
18
rO
[
offl of
Fir fol

=

1

Hu
Oft ohl

H

~

o

o Hl3] ohA =9
TG, CHOL, AST¢]
7124

A/GH & & §

Journal of life Science 2007, Vol. 17. No. 1 103

o =G FA4YE F TP, ALB, A/GH],

g dHoz WA vehtoy 7
FFe o w2 Aoz depyn. =¥ TP, ALB,
Fhexe} 2ol7k IR o1} TG, CHOL, AST&

2 g Aolg Yuit. 28A0E g4t opjrg &
28, 93, 4NAZY 4@ 3 A3 AFAY 5
25 on, 874 Sk YRR FPAolE
Gehin Qg olele 2Bz uol S olFe B
WA s A2E 24, 42ld BIE A & 5 98 R
22 Alg ¥t
#0238
1. Brill, R. W,, P. G. Bushnell, D. R. Jones and M. Shimizu.

10.

11.

12.

13.

1992. Effects of acute temperature change, in vive and in
vitro, on the acid-base status of blood from yellowfin tuna
(Thunnus albacares). Can. |. Zool. 70, 654-662.

Byme, P., D. Speare and H. W. Ferguson. 1989. Effects of
a cationic detergent on the gills and blood chemistry of
rainbow trout Salmo gairdneri. Dis. Aquat. Org. 6, 185-196.
Chandrasekar, S. and N. Jayabalan. 1993. Hematological
responses of the common carp, Cyprinus carpio L. exposed
to the pesticide endosulfan. Asian Fish. Sci. 6(3), 331-340.
Esteban, M. A., ]. Munoz and ]. Meseguer. 2000. Blood
cells of sea bass (Dicentrarchus labrax L.). Flow cytometric
and microscopic studies. Anat. Rec. 258, 80-89.

Fennel R. H and V. M Pardo. 1967. Experimental glomer-
ulonephritis in rats. Laboratory Investigation 17, 483-488.
Ferguson, H. W. 1989. Gill and pseudobranchs In:
Systemic pathology of fish. lowa State University
Press/Ames pp. 11-40. '
Ford, D. E. 2001. Reservoir transport process. In:
Thornton, K. W, B. I, Kimmel and F. E. Payne (eds),
Reservoir Limnology-Ecological. Perspectives. John Wiley
& Sons Inc., pp. 15-41.

Haney, D. C,, D. A. Hursh, M. C. Mix and J. R. Winton.
1992. Physiological and haematological changes in chum
salmon artificially infected with erythrocytic necrosis
virus. |. Aquat. Anim. Health 4, 48-57.

Hickman, C. P. and B. F. Trump. 1968. The kidney. In:
Hoar, W. S. and D. ]. Randall{ed.), Fish Physiology, Vol.
1. Academic Press, London pp. 91-239.

Kim, 1. S. 1997. Tllustrated encyclopedia of fauna and
flora of Korea. Freshwater Fishes. Vol. 37. Ministry of
Education pp. 279-280.

Kim, . S. and ]. Y. Park. 2002. Freshwater fishes of Korea.
Kyohak Press, Seoul pp. 182-183.

Kim, . S, S. Y. Kim and J. Y. Park. 2002. The abnormal
tissues of gill and kidney of crucian carp Carassius auratus
in the polluted water of Mangyong river, Korea. Korean .
Ichthyol. 14(1), 70-75.

Landberg, J. H. 1993. Myxosporean parasites of common
snook in Florida. ]. Aqua. Ani. Health 5, 102-109.



104

14.

15.

16.

17.

18.

19.

BB X| 2007, Vol. 17. No. 1

Lee, Y. C, Y. ]. Chang and B. K Lee, 1977
Osmoregulation capability of juvenile grey mullets (Mugil
cephalus) with the different salinities. ]. Korean Fish Soc. 30,
216-224.

Lie, Oe., R. Waagboe and K. Sandnes, 1988. Growth and
chemical composition of adult Atlantic salmon (Salmo sal-
ar) fed dry and silage-based diets. Aquaculture 69,
343-353.

McLeay, D. J. and D. A. Brown. 1979. Stress and chronic
effects of untreated and treated bleached kraft pulpmill
effluent on the biochemistry and stamina of juvenile coho
salmon (Oncorhynchus kisutch). |. Fish. Res. Board Can. 36,
1049-1059.

Ogbeibu, A. E. and D. J. Oribhabor. 2002. Ecological im-
pact of river impoundment using benthic macro-in-
vertebrates as indicators. Water Research 36, 2426-2427.
Peterson, M. S. 1990. Hypoxia-induced physiological
changes in two mangrove swamp fishes; Sheephead min-
now, Cyprinodon variegatus Lacepede and sailfin molly,
Poecialla latipinna (Lesueur). Comp. Biochem. Physiol. 97,
17-21.

Rand, T. G. and D. K. Cone. 1990. Effect of Ichthyophonus
hoferi on condition indices and blood chemistry of ex-

20.

21
22,
23.

24.

25.
26.

27.

perimentally infected rainbow trout (Oncorhynchus my-
kiss). J. Wild. Dis. 26, 323-328.

Roberts, R. J. 1989. Fish pathology. pp. 318. 2nd ed.,
Bailliere Tindall, London.

Sakamoto, 5. and Y. Yone. 1978. Requirement of red sea
bream for dietary iron. 2. Bull. Jap. Soc. Sci. Fish 44(3),
223-225.

Shich, M. 5. 1978. Changes of blood enzymes in brook
trout induced by infection with Aeromonas salmonicida. .
Fish Biol. 11, 13-18.

Shikata, T., D. Kheyyali and S. Shimeno. 1993. Effect of
feeding rates on hepatopancreatic enzymes and body
composition in common carp. Nissuishi. 59, 835-839.
Smith, A. C. and F. Romos. 1980. Automated chemical
analysis in fish health assessment. ]. Fish Biol. 17, 450.
Wetzel, R. G. and G. E. Likens. 1991. Limnological
analyses. 2nd ed. Spring-Verlag New York Inc., USA. pp.
15-30. _
Wetzel, R. G. 2001. Limnology of Lake and River
Ecosystems. 3rd Edition. Academic Press. California. USA
pp. 1006.

Yanagiswa, T. and K. Hashimoto. 1984. Plasma albumins
in elasmobranchs. Bull. Jap. Soc. Sci. Fish 50, 1083,



