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Abstract: Serum transferrin (Tf) is an iron (Fe)-transporting protein with the property of reversibility in binding
Fe. Cetaceans are aquatic mammals that exhibit particularly high Fe bioavailability in the body. However, little is
known about serum Tf in cetaceans to date. The goal of this study was to determine the special characters of
serum Tf between cetacean species and several other vertebrate groups. Zones and types of serum Tf of cetacean
bottlenose dolphin( Tursiops truncatus) and rough-toothed dolphin( Steno bredanensis) were studied comparatively ,
for the first time, with bottom-living yellow catfish( Pelteobagrus fulvidraco ), sharptooth catfish( Clarias leather) ,
turbot ( Scophthalmus maximus ), margined bullhead ( Liobagrus marginatus ), Chinese sturgeon ( Acipenser
sinensis ) , amphibian tiger frog( Rana tigrina ) , terrestrial mice ( Mus musculus) and human ( Homo sapiens ) .
Electrophoretic separation of Tf was performed using discontinuous polyacrylamide gel electrophoresis (PAGE) .
An iron-specific stain method was used to identify the Tf and other Fe-binding proteins. Results suggested that the
Tf zones were divided into four areas (Tf I-Tf IV). Serum Tf possessed 4 — 6 bands in the bottlenose dolphins
and 5 Tf bands in the rough-toothed dolphin. These two Tf types in cetacean species were usually more
complicated than those of human and other animals studied except for tiger frog. In addition, cetacean serum Tf
distributed more widely across the serum Tf zones, and especially all serum Tf I-Tf IV zones in the bottlenose
dolphin. The concentrative areas of serum Tf bands and their relative activities seemed to be different between
cetaceans and other species, implying an adaptation for special water living habitats and respiratory patterns.
Furthermore, although the serum Tf zone patterns among the three bottlenose dolphins were the same, the Tf
bands were different from each other, suggesting the tendency of serum polymorphisms in serum Tf of the three
bottlenose dolphins. Further research will be required to deepen our understanding not only of the cetacean
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serological characters on iron-binding, but also of the molecular weight, isoelectric point, amino acid
component, and molecular basis of serum Tf in cetacean species.
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Fig.1 Comparison of iron-binding proteins between cetacean Tursiops truncatus ,

Steno bredanensis and other 8 vertebrate species
L ACIRYE) 2. B3, PS4 BBE 5. EH 7856 REE6F;7. REUE A38. REUE B;9./MR;10.A511. B %K BE; 12.9)
FBEIR LU;13. 508 18 IK LE; 14 B W8 IR ; 15 A GiilE) s TE [~ T IV R EBWA I~ IV
1. Homo sapiens ;2. Liobagrus marginatus ; 3. Acipenser sinensis ; 4. Pelteobagrus fulvidraco 3 5. Clarias leather ; 6. Scophthalmus maximus; 7. Rana

tigrina (A);8. Rana tigrina (B)39. Mus musculus ; 10. Homo sapiens 3 11. Tursiops truncatus (BE);12. Tursiops truncatus (LU);13. Tursiops
truncatus (LE) ;14. Steno bredanensis ;15. Homo sapiens (standard); TfI — TfIV serum transferrin type I— IV
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Tab.1 Summary of serum transferrin types between cetacean Tursiops truncatus ,

Steno bredanensis and other 8 vertebrate species

2 3 4 5 6 7 9 10 11 12 13 14
Tf I - - + - + + + + - - + + + + +
T I + + - - - - + + + + + + + + +
Tf I - - - - + + + + - + + + + + +
TN + + + + + + + + + + + + + - + + + -

2. B3 hEE 4 BBA 5. E T AN 6. R, 7. REUE A8 REUE B;9. /MR;10. A 1L MR B 8 K BE; 12. & % IK
LU; 13 REEK LE; U I EK; + RAS—KBEHRWT, + + RATFLABEARY, - RALEARWF
Notes: 2. Liobagrus marginatus ;3. Acipenser sinensis ;4. Pelteobagrus fulvidraco ;5. Clarias leather ;6. Scophthalmus maximus ;7. Rana tigrina (A);

8. Rana tigrina (B) ;9. Mus musculus ;10. Homo sapiens 3 11. Tursiops truncatus (BE);12. Tursiops truncatus (LU);13. Tursiops truncatus (LE);14.

Steno bredanensis ; “ +” one protein band, “ + +” two protein bands,“ — ” no protein band
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Fig.2 Sketch map of serum transferrin types of
three Tursiops truncatus
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1. Tursiops truncatus BE; 2. Tursiops truncatus LU; 3. Tursiops
truncatus LE



43 HEW, % MBEKIEEBRKEREREAN SR 555

F TAERE KA R R K3 Y f A
Y (WE T/KAESY) XM Tf B LBBT T
BRI, L T R BT 8%, R R T K
BRN&% ., TEILER b, EH— BT B KY
3P i A AE 3l (B R AL S A W B 1R B 26 3 )
MiE Tf B HEE; ML 6 KW R G & T Mkl
BER A REE; M Tf Wakfo FENE;
& Tf M5 T REMPBRR TE. FTEXEPR
MBREE B2 B2 K3 Y miE Tf ZHH A
ThaE bR K, DA RO Safe R AR s B

BT R R BARAE KA R R M
AFxE, PEARFHAFAAGEANGELRESL K
REBEXNZERAE, ARXXFARLENKRF £
RBRABRFLETTHESFY, E—FRFEH,

B2
[1]  Smithies O, Hiller O. The genetic control of transferrin
in human[J]. Biochem J, 1959, 72:121 — 126.

[2] Welch S. A comparison of the structure and properties
of serum transferrin from 17 animal species[ J]. Comp
Biochem Physiol B, 1990, 97(3) :417 — 427.

[3] Testa U. Proteins of iron metabolism[ M]. Boca Raton
London New York: CRC Press, 2002.

[4] ® #.5R&.% B.%. MAKALOFEZREE
HIRE ZSHERRLI]. K=%R, 19%, 20(2):
168 — 174.

[5] & %87 HWAFHEELEMEZEEQTK
SREMBRLT]. £PET R%4£R, 2000, 28
(1):85-88.

[6] Aisen P, Listowsky I. Iron transport and storage
proteins[J]. An Re Biochem, 1980, 49:357 — 393.

[7] Stafforda J L, Belosevic M. Transferrin and the innate
immune response of fish: identification of a novel
mechanism of macrophage activation[J]. Dev Comp
Immunol, 2003, 27(6 — 7) :539 — 554.

[8] Van Campenhout A, van Campenhout C M, Lagrou A
L, e al. and lipid
peroxidation : implications in diabetes mellitus[ J]. Free
Radic Res, 2003, 37(10):1069 — 1077.

[9] Paecz P M, Marta C B, Moreno M B,

Apotransferrin  decreases

Transferrin  modifications

et al.
migration and enhances
differentiation of oligodendroglial progenitor cells in an

in vitro system[J]. Dev Neurosci, 2002, 24(1):47 —

58.

[10] Liu Y, Sun J, Zhang J, et al. Effects of transferrin on
the growth and proliferation of porcine hepatocytes: a
comparison with epidermal growth factor and
nicotinamide[J]. Chin Med J, 2003, 116(8) :1223 —
1227.

[11] de Jong G, van Dijk J P, van Fijk H G. The biology of
transferrin[ J] . Clin Clim Acta, 1990, 190 (1 -2):1 -
46.

[12] #7 f&. S REMIHALIFOEBAK KL H L
(J]. =W E, 1994, 6(5):13 - 14.

[13] Andrews N C. Iron homeostasis: insights from genetics
and animal models[J]. Nat Rev Genet, 2000, 1:208 —
217.

[14] Yang J, Kunito T, Tanabe S, et al. Accumulation of
iron in Dall’ s porpoise Phocoenoides dalli off the
Sanriku coast of Japan[J] . J Fish China, 2003, 27(5) :
420 — 424..

[15] Gallien C L, Chalumeau-le-Foulgoc M T, Fine J M.
Comparative study of serum proteins in four dolphin
species ( Cetaces-Odontocetes) [ J]. Comp Biochem
Physiol, 1970, 37(3) :375 - 385.

[16] BE2M, BFEM, MR, LELREODSHE
[(J]. KAELEYEIR, 1989, 13(1):76 - 82.

[17] Cassens I, Vicario S, Victor G, et al. Independent
adaptation to riverine habitats allowed survival of ancient
cetacean lineages[ J]. PNAS, 2000, 97(21):11343 —
11347.

[18] Rasmussen D I, Koehn R K. Serum transferrin
polymorphism in the deer mouse[J]. Genetics, 1966,
54(6) :1353 — 1357.

[19] Gahne B. Studies on the inheritance of electrophoretic
forms of transferrins, albumins, prealbumins and plasma
esterases of horses[ J]. Genetics, 1966, 53(4):681 —
694..

[20] Watson-Capps J J, Mann J. The effects of aquaculture on
bottlenose dolphin ( Tursiops sp.) ranging in Shark Bay,
Western Australia[ J]. Biol Conserv, 2005, 124 (4):
519 - 526.

[21] Stuntz W D, Kucklick J R, Schantz M M, et al.
Persistent organic pollutants in rough-toothed dolphins
( Steno bredanensis ) sampled during an unusual mass
stranding event[ J]. Mar Pollut Bull, 2004, 48(1 —2):
164 - 173.

[22] &6 4, ZF #,% %.BRKBEATRSREIL
A TR, 2001, 21(2):32-39.



	RCL1.pdf
	RCL2.pdf
	RCL3.pdf
	RCL4.pdf
	RCL5.pdf

