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Physiological Studies on Adaptation of Tilapia(Oreochromis niloticus)
in the Various Salinities
II. Serum Components Levels and Electrophoretic Patterns
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SUMMARY

This study was taken to examine serum components concentrations and electrophoretic
patterns of female tilapia(Oreochromis niloticus) living in 0%, 10%, 20%, and 30% salt concen-
trations, respectively.

The results obtained in these experiments were summarized as follows.

The level of albumin and total protein showed changes in each salinity, but didn’t signifi-
cantly(P<0.05) change in Oreochromis niloticus. The level of BUN didn’t significantly (P<0.05)
change, When fish were adapted from 0%, to 10%, 20% and 30%, each calcium level in every sal-
inity groups showed less than that of control, and didn’t significantly change in 10%,, 20%, 30%0
salinity. The level of calcium didn't significantly (P<0.05) change in each salinity. In 20%, sal-
inity, the level of cholesterol was at the highest peak. When fish were adapted from 0%, to 10%,,
20%, and 30%,, each glucose level gradually decreased. When fish were adapted from 0%, to 10%,
20%, and 30%. In 30%, salinity, the level of alkaline phosphatase was at the highest peak. The
level of serum enzyme such as SGOT and SGPT was higher in seawater-adapted group than in
freshwater group. The level of phosphorus changed significantly (P<0.05) in each salinity. Cor-
relation coefficient between serum albumin and glucose in 0%, was +0.924. Correlation coef-
ficient between serum SGOT and SGPT of individuals in 0%, was +0.917.

Fraction 1 of transferrin patterns of tilapia{Oreochromis niloticus) adapted in seawater was much
thicker than that of transferrin patterns of individuals adapted in freshwater. Also fraction No, a
wasn't observed in some individuals adapted in freshwater. These results showed that transferrin
adapted in seawater relatively increased. Slight differences, that is, showed to be observed in
total iron binding capacity and iron saturation rate between tilapia adapted in freshwater and in
seawater. The increase in total iron binding capacity was attributed to a rise in transferrin pres-

ent in the first fraction of serum protein adapted in seawater,
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Accordingly, the serum iron levels seemed to be related to salinity (%,).

(Key Word : Tilapia(Oreochromis niloticus), adaptation, serum components, transferrin,

electrophoretic patterns)

I.#% &

Ikeda®} Uematsu(1972) = #ok=2} ikl 4] @&
$1Q1 Salmo  gasrdneri, Seriola quinqueradiata®}
Cyprinus carpio®] Mi%ER transferrin®] &2} 3552
SRS FA4asided, s Hasgh(total iron
binding capacity) @l F#-& transferrin®] #/net
o} S ROl S, MWK EMEE TAN ke
7o) YA BT MiFER R Kigo] FA JEIRLS
o], kol EMEE MsECh kol EREE el K
#o] wtd EA Jehytin stk Ozakist
Kikuchi(1972) &= ERBE3IE FFRAIZ] sl SEREA]
2w 2R keSS WoBlErt Bndrs Wl
Shohal gk

Nagahama #%(1982)¢ parr, smolts& HoHE=
F{ERE parre] 45 miE sodium A#S g3 8
mE ek, smoltsel -9 MmiFH sodiume] 4
b7t Aol Fee1d #Bim @sE Jehitrt o=
R rERT ) A7 1S fgolle UhA] sk fd
< JJeRi vk @t

Kojima®} Izumi(1985) & ©F¥ masu salmong
smolt-transformationA] 71& #28 #aEst?] $l3l
A kel @Sl oS feiERA] AHEEE sodium
o) #tE 97stdrt, Richman 11T %(1987) 2
smoltificationt AN (Oncorhynchus  kisutch) 2|
miFH sodiume] #{k7} 0, 8, 129} 24kRE<T IRk
ofl X ] sk} FpLE skt pEIo] £2iEate] 48h
L EEE H &S (P<0.05) Eolval B ®E
skt

Kasahara %(1988)2 ATI#tdE 284 Oncor-
hynchus masouZ AN EH WA W BERC] KB
gl el sodiumel W/ Hhiste BES 1lvt
T #rstet. Usher % (1988)-2- ikkol A k=
B4 fiErr AU Nat ) Cl- 3] ek
t3E3H5ch Peterseny} Korsgaard(1989) += M 4o]
(Anguilla anguilla) S WK} ko] EEAIZAE o

Hikoll EREE HRae] sodium®l MRV BmselaL,
chald o) g sk Thil @ st

Yamauchi %(1991)°- JETFEE7} #HE 20
2 kel kRS ML RESEEY prolacting]
ol BiBE W|ES Ak, Wokst 1/4 5%
o] kR ol % HEES i TR MHE =317]d
A EER sodium ki 2 BERES] #L7} ATk
WA

Patras9} Stone(1961)2 rivanol S FIFs el
miFEEEe] FEAQ kel diste] B
Tsuyuki %(1965) += starch gel E§kEhg:ol olsl
Ay ek 50ed 7EA Q) dokE 2 BOKE EF AL o5
myogens¥} MM hemoglobinsS  srEEAIZTE
Fletcher®} Huehns(1968) & transferrin®] kot
e HiRslal o, gamelA]l Hol 2o Mg of
et Hole-o] Mk ¥ AL % TSt ks SaE
thes ARES $R kT

Hershberger®} Pratschner(1981) & miF+H #o]
2o srakul gugol L A fene] AAHEd FES
BAstaL, 28 Alelol ol aaeIol Al
o) 7} Ea| ghrhi B sk Th,

o]g} o] 9ol Az offFol Ulst PHE & I
71gEol] BE AF7h @ol ool gt 2t
Aol % %(1987) o] dalsoH(Oreochromis nilo-
ticus) S FAEASC WEIRIEBMGHNA HEEAZES o vt
o) EmEsleR Y BEE #HESNS BoliL, BE
Wrrckmol A R e HREEe dfow
4 #(1990) 0] 2o @ R #afse] B L 7HE
ol AABUAIN, Haolg wielEel EmEAl
7= ot Yolvp ofrbx] AR 4 ol A
Boo| BRikaEnge] wslol il TREH) #Fe) o}
27} Al8iE vk glct.

ulgba] ¥ e ofeirhA) Hs el A E vl
cheo] PSR IERIEAN BRI ERE, BiEce
gatgote]  ofejrhz] AR okige] ket
transferrin®] EEKENE H3E W FWEstad 3
=3

1

mo

O

—364—



I 4% A Hik

1. gzt & (etmof, Oreochromis niloticus)

ko] 23~26°C (24 + 1°C) o)L, i EE ] 6.3
+ 0.2 ppm, pH 7.280 IEH®Q) HBKE e 2(A9]
1.5m*?1 B =ol A EEZ2 100~350g( s 250g)
Q1 "ztglo} 200012l S 19894 6A30H E] 19894
10310 7HA filg sk,

K5 &
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2 0%, 10%., 20%, 30%NA Z+z} 26.868 mg /dl,
13.920mg /dl, 14.012mg /dl, 14.770mg /dlEA]
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/dl, 234.160mg /dlo. & o] 27}A| HEESripEe| A=
AEMH(P<0.05)°] 8132, 20%, 30%°1~ zHz} 336.
400mg /dl, 288.040mg /dIZA HE&M (P<0.05)
o] Rl AL Z veldtl. Glucoser 0%, 10%, 20
%, 30%°lA 2+zt 91.086mg /dl, 88.698mg /dl,
62.808 mg /dl, 55.834mg /dlEA] #ikPOE #Hb
she HS.ZA BEY ARME(P<0.05) 0] #FIEst
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Table 1. Serum components levels of Oreochromis niloticus from 0%, to 30%, salinity.

D% 10%, 20%0 30%0
mean + S.D mean + S.D mean + S.D mean £ S.D
S.E S.E S.E S.E
Albumin(g /dl) 1.728 + 0.2512 1.752 + 0.098° 1.716 £+ 0.269° 2.182 + 0.526*
0.112 0.044 0.120 0.235
BUN({mg /dl) 1.658 £+ 0.795 1.430 £+ 0.334* 1.376 £ 0.328° 1.628 £ 0.213°
0.355 0.149 0.147 0.095
Calcium(mg /dl) 26.868 £ 5.072°  13.920 £ 2.173* 14.012 £ 2.059®* 14.770 £ 1.351°
2.268 0.972 0.921 0.604
Cholesterol(mg /dl) 209.980 + 50.49° 234.160 = 36.02° 336.400 + 100.7% 288.040 + 42.43%®
22.58 16.11 45.02 18.98
Glucose (mg /dl) 91.086 + 27.19* 88.698 £ 19.17*  62.808 £ 14.65®® 55.834 + 24.01°
12.16 8.572 6.549 10.74
Creatinine (mg /dl) 0.612 £ 0.105° 3.154 £ 1.000°  2.268 £ 0.796®  1.834 + 0.423°
0.047 0.447 0.356 0.189
Total protein(g /dl) 3.798 £ 1.073 3.844 + 0.496° 3.250 £ 0.463*  3.892 + 0.676*
0.479 0.222 0.207 0.303
Triglycerides(mg /dl) 25.242 + 8.974°  289.080 + 79.65*° 238.060 + 44.53° 367.180 + 124.9*
4.014 35.62 19.91 55.86
A. Phosphatase(IU /L) 30.280 £ 9.737° 54.902 + 14.71° 47.876 +10.79> 87.458 + 34.12*
4.354 6.578 4.825 15.26
SGOT(AST)(IU /L) 314.120 + 46.66° 599.280 *+ 50.04* 597.980 + 200.4* 531.940 + 125.2°
20.87 22.38 89.61 56.01
SGPT(ALT)(IU /L) 26.200 £ 9.215° 14.548 + 4.064° 10.324 £ 3.797° 10.036 * 3.852°
4.121 1.818 1.698 1.723
T.Bilirubin(mg /dl) 3.908 + 0.4122 2,802 +£0.520°  1.212 + 0.091° 1.648 + 0.259°
0.184 0.233 0.041 0.116
Phosphorus(mg /dl) 0.676 = 0.155¢  7.988 £ 1.772° 18.426 + 1.366° 27.542 +1.794°
0.069 0.792 0.611 0.802

a-d : Values with different superscript are significantly different, P<(.05
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Table 2. A/G ratios of Oreochromis niloticus following transfer to seawater in various 0%, 10%,,

20%, and 30%, salinities.

w 0 10 20 30
protein(g /dl)

Albumin 1.73 1.75 1.72 2.18

Globulin 2.07 2.09 1.53 1.71

A /G ratio 0.836 0.837 1.124 1.275
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Art,

Table 4= 10%<] @5l A F43 7t midm
el MRS UEeRd Sloltt,

10%9] BEsrigpEoll Al albumin} total protein]
FEBY R Bg (+0.814) ©] 1L, calciumi} glucose®l
i3 BUN AR tRg= 22t +0.7703 40,6632 2
A BT Byl BRE Jeh, 18 total proteinit
£ Bol #AARA +0.7995 ER AL 2lvk Choles-
terol#} triglyceridesol] th&t calciume] AHEARMFe
zyzt —0.8512% —0.702% vFehflar itk Glucoseg}
triglyceridese] t} 38} cholesterol®] fHBIRATR= 242}
—0.828%) +0.8545 el L Qe

Triglycerides®} phosphorusel] théF creatinine 2]
FERI RS 2 —0.9359F —0.89901aL, HE (P <0.
01) o] A&EMS e, Alkaline phosphatase
o} SGPTZYe] #BABEfR+ +0.729¢1, SGPT,
total bilirubin, phosphorusel] ™ & SGOTel i3t
TEREREA S B o) wAlEA 1 fREe 2Ht -0
909, —0.808, —0.6572.2 eIyttt Total biliru-
bin, phosphorusdll W3k SGPTS] fHRIM R 5
el BAZA 1 R 22 +H0.725 3 +0.682=
vebstCE

Table 5% 20%°] BEaMgx 243 2 miFK
sy el MRS Yeld slojch

20%2] HEsrEpEo) A calcium¥} alkaline phos-
phataseoll ik albumin®] HIBIFRET =5 B2( 0.
730 and —0.703) °]at, SGOT2} phosphorusoﬂ )
3 BUN2| #HBRF#: 217 +0.6897 +0.795.2.:24]
% RO BERE ek, calcium¥}b alkaline
phosphatase®e] AF#tybAlz= o] yHAIZ A 7L R
= 40,838 ol i (P<0.01) o FEtts veRd i
9lr}, Glucose 9} triglyceridesell th$} cholesterol
o] FRABEAAR = 42 —0.9313 —0.8235 VR AL 9l
o, o]gd Axke oA AFH 10%1412F frAFst
AFe Jelgen, glucosedt triglyceridesel #i
BRRMRE +0.709 o131

Triglycerides, alkaline phosphatase, SGPTell
th3&k creatinine?] MPAEHE 27t +0.940, 0.
626, —0.677% vERNSle, 53] creatinine}
triglyceridese}e} & &S PEE(P <0.01) o) &M
S yellgul. Total protein®} total bilirubin}he]
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MR GR el AAEA 1 fREEE +0.716 ©)H,
SGOT¢} phosphorus ko] FEBRGR= B2 B2 A
2L Ry +0.717-8 HeRASITH

Table 62 30%°] Eﬁfm%mﬂ A 28 2 i
syigel AHERMRE Ve ol

30%, ) BEsyigo) A cholesterol, glucose, total
proteinol] 3l albumine] FHBHIREE =5 o) T
AzA 2k 4+0.714, 4+0.719, +0.951, +0.958 ©|
a1, E3) total protein?} total bilirubinol &t
albumin®| FHEIFEE 2% 58 @E(P<0.001) 4
AHEMS el Calcium, creatinine, SGOT,
SGPTell sk BUNeO #BifRg= 2zt +0.623,
+0.851, —0.704% L}H”i}ﬁ’. ®g BUNH
creatinine HifE (P <0.01) ¢ %,@JI’{% et
Calcium3} SGOT9}i= fae] dAIRA —0.9228
elfar 91k Glucose®} creatinine o] thék choles
terol©] ARG 7H2E +0.6999F +0.799% ERY
31T

Total protein¥} total bilirubin?te] #HEARAGRE
+0.99882 4] mE(P<0.001) 2 AEHS eI
v}, Triglycerides®} SGPT= +0.836 ©}iL, SGOT
9} phosphorus®l HEABE= o] TAIEA T REK
= H0.626 o7 el oludt AE B4 B
m data]obiz 0% 30%2 o)FAIZIF Harx|l
30%°0 M= s 7 QAvkal Al )

3. HiGtE EEy %S RS BECKENHE] 4L

Fig.1, 2= 22 ioke) kol =8¢ detajo}
RE] WA e gel fil-
tration column chromatographyOH ofall A srHt
80 0iF By 2 transferrin®] EEAIHES L
Elth o gict,

Fig.3 A9} -Bell A xiz vpel go], 3hisl HEigik
% bands= kel -9 d5-9] thE band B i
A ) A HeRRter

ol el 8k fEHi= ok kel 3H-S-H dtglote]
i transferrin®] &ol AiEo g fmdE Aoz 8
BHEICE URA] gbslkxbAE okt kel A-8-H JlAlE
Atolol) sl #A REATYF 8 MLMZEEA APt
EHE JehiaL 9 . ol& gk asol 2
O e el Abse kel HgH MAS miF &

(Oreochvomis niloticus) ¥

ka8 4 Q)
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Fig. 1. Polyacrylamide-slab gel electrophoresis of tilapia(Oreochromis niloticus) serum
phenotypes. Tf : Transferrin. Stained with Coomassie brilliant blue R-250.
1,3,5,7 9: Freshwater-adapted Fish, 2, 4, 6, 8, 10 : Seawater-adapted Fish.
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Fig. 2. Polyacrylamide-slab gel electrophoresis of tilapia(Oreochromis niloticus) transferrin

phenotypes. Samples were prepared by rivanol-precipitation method. Stained with
Coomassie brilliant blue R-250.

1,3,5,7, 9 : Freshwater-adapted Fish, 2, 4, 6, 8, 10 : Seawater-adapted Fish.
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Fig. 3. \‘Diagram by dual-wavelength spectroscanner{at 280nm) and polyacrylamide-slab gel
electrophoresis of seawater-adapted transferrin(A) and freshwater-adapted transferrin(B)
fractions of tilapia(Oreochromis niloticus).

Be) AMA fractiondl] EA3t= transferrin®] #
o FgstA gk webA] mith ol 2 9] ki B
SiREE (%) 2 2H3 A s Aoz gt
ol R WEWNS Salmo gairdneri, Seriola
quingueradiata®t Cyprinus carpio®] MW trans-
ferrin®] 87} 52 @& FHEIAS v, Mok
488 (total iron binding capacity)el FALS
transferrin®] st o}5- ks BRC] 913, K
AR TR e Aol AR miEN $EE
AKigo] A VeI, kol AR fEmE T i
kol @ fagee] Aigo] Bt w4 YelHTi #

=
T

#3%t Tkeda®} Uematsu(1972) 9] #F o ML # £
£ vepliATh

Table 70l Vel nle} o] gkl EEE et
oM Oreochromis niloticus) 2] transferrin®] TR kED
%A vehdbe BHAES oF 70% (P<0.001)E
ERfSleE dl, oleldt Xl F(1991) 0] Ba2dh ik
M rEQl 27 Folo] A oF 67.5%9 A}
g RRE UERIT

Table 7. Ratios of manifestation on transferrin following polyacrylamide gel electrophoresis in
seawater-adapted Oreochromis niloticus.

Manifested

No. Fish Non-manifested
Mean 100 30% 70%*

* : Significant difference(P<0.001)
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N =

19894 6A 308 %€ 108 31H7HA] A& RHE 4T
#EEBNA FEH 100~350g( 3 250g) L Heb
ok (Qreochromis niloticus) = WHHAZ FHSA
0%, 10%, 20%, 30%,3] Eksr MEEol A Bl #mEe
datyo} Aol miF Rl BE AR, 18
PAE 7] AHBIRGR 2 transferrin®] BEKEME A
3} 1) 1 BERAC.Z Pk B dojvie AFENY
#{et 1 ##8% (mechanism)-& #WaU7] SisiA &
WEE Rzt

A gl A doixl gRe o 2o

Oreochromis wniloticus® 7% 2% albumini}
total protein®} skigo] Z+ EE5rilRECN A L7t A
o, HEM(P<0.05)°] §l%aL, BUN kit HE
#(P<0.05) o] FFESHA 3kt Calcium K#-L- #
REZT 9 Yebgs, 10%, 20% 2212 30%2
KL HEEo] FEstA 23ttt Cholesterol ki
2 20%°04 M =A ek, glucose KL
f@ikigo 2 ol oh Alkaline phosphatase® ki
2 30%004 P EA Jeld:, kel Bz
Oreochromis niloticus®] SGOTSF SGPT B#&e K
w2 okol RS fEREC) BE KiERT 5 &
A vElto ™, phosphorus K& zt BSR4
At (P<0.05) A 3t}

Oreochromis niloticus®] 73-F 0% 2] B4 A RER
H mi#FF albumin®} glucose<}e] +ERRREL: 0.
9247 A [5<] FABIRILRS JERRRL, 0% A miH
SGOTe}t SGPTel +HRARER= +0.91724 B 4
RRRAfROIATH

kol Blizc @M detsgoHOreochromis niloti-
cus) 9] transferrin® 25 5709 fractiong 7}A| 52
glom, ] 471219 fractiond ikl EmEE o}
2 fEseet 1 v vissht, AN A fraction i
Kol EmEE (Aol AHA fraction FAETE A
FAA JeRd, okl EmE fEge] A=
ol#]gt A A fractiono] H o] HEHA &2 3=
FERE AT o]l e &R E kel sEEE Helgjolo
transferrin®] &o| O R BimE Roz Bkw
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