Pelningfkagan Respon Kekebalan Non Spesifik dan Ekspresi Gen Kekebalan Kakap Putih (Lates
calcarifer

yang Diberi Alginat dan Multivitamin secara Oral

TRIKO ADITAMA, Prof. Dr. Ir. Alim Isnansetyo, M.Sc; Indah Istiqgomah, S.Pi., M.Si., Ph.D

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Al-Ela, A & Haitham, G. 2017. An introduction to selected innate immune-relevant
genes in fish. Applied ecology and environment research. 16 (2) : 955-976

Alpert, P.T. 2017. The role of vitamins and minerals on the immune system. Home
health care management & practice. 29 (3) : 199-202

Andriamanantoanina H & Rinaudo M. 2010. Characterization of the alginates from
five madagascan brown algae. Carbohydrate polymers. 82 : 555-560

Ashimova, S., S. Yegorov., B. Negmetzhanov & G. Hortenalo. 2019. Cell
encapsulation within alginate microcapsule: immunological challanges and
outlook. Frontier in bioengineering & biotechnology. 7 : 380

Aslam, M.F., S. Majeed., S. Aslam & J.A. Irfan. 2017. Vitamins : key role players in
boosting up immune response a mini review. Vitamins & minerals. 6 (1): 53-60

Azad I|.S., A. Panigrahi., C. Gopal., S. Paulpandi., C. Mahima & P. Ravichandran.
2005. Routes of immunostimulant vis-a-vis survival and growth of Penaeus
monodon postlarvae. Aquaculture. 248 : 227-234

Azeredo, R., C.R. Serra., A. Olivia-Teles & B. Costas. 2017. Amino acids as
modulators of the European seabass, Dicentrarchus labrax, innate immune
response: an in vitro approach. Scientific reports. 7 :18009

Baeke, F., T. Takiishi., H. Korf., C. Gysemans & C. Mathieu. 2010. Vitamin D :
modulator of the immune system. 10 : 482-496

Barman, D., P. Nen., S.C. Mandai & V. Kumar. 2013. Immunostimulants for
aguaculture health management. Marine science research & development. 3
(3):1-11

Bellows, R & Moore, R. 2011. Water soluble vitamins : B-complex and vitamin C. Food
& nutrition series factsheet. Colorado state university extension

Biller-Takahashi J.D., L.S Takahashi., F Pilarski., F.A Sebastiao & E.C Urbinati. 2013.
Serum bactericidal activity as indicator of innate immunity in Pacu Piaractus
mesopotamicus (Holberg,1887). Arg. Bras. Med. Vet. Zootec. 65 (6) : 1745-
1751

Biller-Takahashi J.Q & Urbinatti E.C. 2014. Fish immunology : the modification and
manipulation of the innate immune system : Brazillian studies. Anais da
Academia Brasileira de Ciéncias. 86 (3) : 1483-1495

Boltana, S., N. Roher., F.W. Goetz & S.A MacKenzie. 2011. PAMPs, PRRs and the
genomics of gram negative bacterial recognition in fish. Developmental and
comparative Immunology. 35 : 1195-1203

Boonyaratpalin M. 1997. Nutrient requirement of marine food fish cultured in
Southeast Asia. Aquaculture. 151 : 283-313

Brody T. 1999. Nutritional Biochemsitry 2nd edition. Academic press, California, USA

54



Pelningfkagan Respon Kekebalan Non Spesifik dan Ekspresi Gen Kekebalan Kakap Putih (Lates
calcarifer

yang Diberi Alginat dan Multivitamin secara Oral

UNIVERSITAS TRIKO ADITAMA, Prof. Dr. Ir. Alim Isnansetyo, M.Sc; Indah Istiqgomah, S.Pi., M.Si., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

Carpenter, K.J. 2012. The discovery of vitamin C. Annals of nutrition & metabolism.
61 : 259-264

Cheng, K., Q. Tang., X. Guo., N.A. Karow & C. Wang. 2020. High dose of dietary
vitamin D3 modulated the yellow catfish (Pelteobagrus fulvidraco) splenic innate
immune system after Edwardsiella ictaluri infection. Fish & shellfish
immunology. 100 : 41-48

Chi, C.C., Y.L Shiu, H.L Lin & C.H Liu. 2017. Immune response and disease
resistance of Barramundi, Lates calcarifer (Bloch), offered diets supplemented
with replete levels of tryptophan and whey. Journal of The World Aquaculture
Society.

Chirumbolo, S., G. Bjagrklund., A. Sboarina & A. Vella. 2017. The role of vitamin D in
the immune system as a pro-survival molecule. Clinical therapeutics. 39 (5) :
894-916

Chiu S.T., R.T. Tsai., J.P. Hsu., C.H. Liu & W. Cheng. 2008. Dietary sodium alginate
administration to enhance non-specific immune response, and disease
resistance of the juvenile grouper Epinephelus fuscoguttatus. Aquaculture. 277
: 66-72

Corbett, D & Robetrs, I.S. 2009. The role of microbial polysaccharides in host-
pathogen interaction. Biology reports. 1 : 30

Devakumar C & Chinnasamy A. 2015. Dietary administration of natural
immunostimulant on growth performance, haematological, biochemical
parameters and disease resistance of Asian seabass Lates calcarifer (Bloch,
1790). Aquaculture research. 1-15

Eddy F.B & Handy R.D. 2012. Ecological and Environmental Physiology vol 4: Fishes.
CPI Group : United Kingdom

Ellis A.E. 1999. Immunity to bacteria in fish. Fish & shellfish immunology. 9 : 291-308

FAO. 2018. The state of world fisheries and aquaculture- Meeting the sustainable
development goals. FAO, Rome, Italy

Fertah M., A Belkira., E.M Dahmane., M Taourirte & F Brouillette. 2017. Extraction
and characterization of sodium alginate from Morrocoan Laminaria digitata
brown seaweed. Arabian Journal of Chemistry. 10 : 3707-3714

Firdaus-Nawi M & Zamri-Saad M. 2016. Major Components of Fish immunity : a
Review. Pertanika Journal Tropical Agriculture. 39 (4) : 393-420

Fu G.H., Z.Y Bai., J.H Xia., F Liu., P Liu & G.H Yue. 2013. Analysis of two lysozyme
genes and antimicrobial functions of theri recombinant proteins in asian
seabass. Plos one. 8 (11)

Gannam, A.L & Schrock, R.M. 1999. Immunostimulants in fish diets. Journal of
applied aquaculture. 9 (4) :53-89

Gao, L., C. He., X. Liu., H. Su., X. Gao., Y. Li & W. Liu. 2012. The innate immune-
related genes in catfish. International journal of molecular science. 13 : 14172-
14202

55



Pelningfkagan Respon Kekebalan Non Spesifik dan Ekspresi Gen Kekebalan Kakap Putih (Lates
calcarifer

yang Diberi Alginat dan Multivitamin secara Oral

UNIVERSITAS TRIKO ADITAMA, Prof. Dr. Ir. Alim Isnansetyo, M.Sc; Indah Istiqgomah, S.Pi., M.Si., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

Gordeev L.1., D.V Mikryakov., L.V Balabanova & V.R Mikryakov. 2017. Composition
of leucocytes in peripheral blood of Patagonian toothfish (Dissosticus
eleginoides, Smith 1898) (Nototheniidae). Polar research. 36 (1)

Guardiola F.A., C. Porcino., R. Cerezuela., A. Cuesta., C. Faggio & M.A. Esteban.
2016. Impact of date palm fruits extracts and probiotic enriched diet on
antioxidant status, innate immune response, immune-related gene expression
of European seabass (Dicentrarcus labrax). Fish & shellfish immunology: 52 :
298-308

Guimares, I.G., C. Lim., M. Yildirim-Asoy., M.H. Li & P.H. Klesius. 2014. Effect of
dietary levels of vitamin A on growth, hematology, immune response and
resistance of nile tilapia (Orechromis niloticus) to Streptococcus iniae. Animal
feed science & technology. 188 : 126-136

Halver J.E. 2002. Fish Nutrition 3rd edition eds Halver J.E & Hardy R.W . Academic
Press, California, USA

Hernandez, L.H., M.A.F. Araiza & P.R. Curiel. 2010. Vitamin A : requirements and
functions on aquatic organism. In : Cruz-Suarez, L.E., Ricque-Marie, D., Tapia-
Salazar, M., Nieto-Lépez, M.G., Villarreal-Cavazos, D. A., Gamboa-Delgado,
J. (Eds). Avances en Nutricion Acuicola X - Memorias del X Simposio
Internacional de Nutricion. Universidad Autbnoma de Nuevo Ledn, Monterrey,
México

Hine P.M. 1992. The granulocytes of fish. Fish & Shellfish immunology. 2 : 79-98

Hodge R. 2009. The molecule of life : DNA, RNA and Proteins. Facts on file Inc, New
York, USA

Hu, J., Jingmin Z & Shengjun W. 2021. The growth performance and non-specific
immunity of juvenile grass carp (Ctenopharyngodon idella) affected by dietary
alginate oligosaccharide. 3 Biotech. 11 (46) : 1-8

Hutson, K.S., L. Mata, N.A. Paul & R. de Nys. 2012. Seaweed extract as a natural
control against the monogenean ectoparasite, Neobenedia sp., infecting farmed
barramundi (Lates calcarifer). International Journal of Parasitology. 42 : 1135-
1141

Indrani D.J & Budianto E. 2013. A study of extraction and characterization of alginates
obtained from brown macroalgae Sargassum duplicatum and Sargassum
crassifolium from Indonesia. Dental Journal. 46 (2) : 65-70

Irianto A. 2005. Patologi Ikan Teleostei. UGM press :Yogyakarta

Isnansetyo, A., Amiqgatul F., Noer K & Murwantoko. 2016. Non-specific Immune
Potentiating Activity of Fucoidan From a Tropical Brown Algae (Phaeophyceae),
Sargassum cristaefolium in Tilapia (Oreochromis niloticus). Aquaculture
International. 24 : 465-477

Isnansetyo, A., H.M Irpani., T.A Wulansari & N. Kasanah. 2014. Oral administration
of alginat from a tropical brown seaweed, Sargassum sp.to enhance non-
specific defense in walking catfish (Clarias sp.). Aquacultura indonesia. 15 (1) :
14-20

56



Pelningfkagan Respon Kekebalan Non Spesifik dan Ekspresi Gen Kekebalan Kakap Putih (Lates
calcarifer

yang Diberi Alginat dan Multivitamin secara Oral

UNIVERSITAS TRIKO ADITAMA, Prof. Dr. Ir. Alim Isnansetyo, M.Sc; Indah Istiqgomah, S.Pi., M.Si., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

Istigomah, I., Sukardi, Murwantoko & Alim I. 2020. Vibriosis Management in
Indonesian Marine Fish Farming. E3S Web of Conferences 3rd ISMFR. 147 :

Jain M., A. Nijhawan., A.K Tyagi J.P Khurana. 2006. Validation of housekeeping
genes as internal control for studying gene expression in rice by quantitative
real-time PCR. Biochemical and biophysical research communications. 345 :
646-651

Juarez, G.A.P., M. Spasojevic., M.M. Faas & P. De Vos. 2014. Immunological and
technical considerations in application of alginate-based microencapsulation
system. Frontier in bioengineering & biotechnology. 2 : 26

Khoo, Choon-Kiat.,, A.M. Abdul-Murad., Beng-Chu Kua & A Mohd-Adnan. 2012.
Cryptocarion irritans infection induce The Acute Phase Response in Lates
calcarifer : a Transciptomic Perspective. Fish & Shellfish Immunology. 33 : 788-
794.

Kuang, J., X. Yan., A.J. Genders., C. Granata., D.J. Bishop. 2018. A quantitative of
technical considerations when using guantitative real-time PCR analysis of
gene expression in human exercise research. Plos One. 13 (5) :1-27

Kumar, G.D., M. Karthik., R. Rajakumar & K. Baskar. 2019. Effect of Avicennia marina
extract on Labeo rohita (Ham) challenged with Pseudomonas fluorescens.
Biotechnolgy research & innovation. 3 : 54-59

Kumar, S., C. Prakash., N.K. Cadha., S.K. Gupta., K.K. Jain & P.K. Pandey. 2018.
Effect of dietary alginic acid on growth and haemato-immunological responses
in Chirrinus mrigala (Hamlton, 1822) fingerlings. Turkish journal of fisheries &
aguatic science. 19 (5) : 373-382

Labowska M.B., | Michalak & J Detyna. 2019. Methods of extraction,
physicochemical, properties of alginates and their applications in biomedical
field: a review. Open chemistry. 17 : 738-762

Leal, E., C. Zarza & C. Tafalla. 2017. Effect of vitamin C on immune responses of
rainbouw trout (Onchorynchus mykiss) leukocytes. Fish & shellfish immunology.
67 :179-188

Li, P., K. Mai., J. Trushenki & G. Wu. 2008. New developments in fish amino acids
nutrition : towards functional and environmentally oriented aquafeeds. Amino
acids.

Livak K.J dan Schmittgen. 2001. Analysis of Relative Gene Expression Data Using
Real-Time Quantitative PCR and The 2 2t Method. Method. 5 : 402-408

Lulijwa R., A.C Alfaro., F Merien., J Meyer & T Young. 2019. Advances in salmonids
fish immunology : A review of methods and techniques for lymphoid tissue and
peripheral blood leucocytes isolation and application. Fish & Shellfish
immunology. 95 : 44-80

Maggini, S., E.S. Wintergest., S. Beveridge & D.H. Hornig. 2007. Selected vitamins
and trace elements support immune function by strengthening epithelial barriers
and cellular and humoral immune responses. British journal of nutrition. 98 (1) :
29-35

57



Pelningfkagan Respon Kekebalan Non Spesifik dan Ekspresi Gen Kekebalan Kakap Putih (Lates
calcarifer

yang Diberi Alginat dan Multivitamin secara Oral

TRIKO ADITAMA, Prof. Dr. Ir. Alim Isnansetyo, M.Sc; Indah Istiqgomah, S.Pi., M.Si., Ph.D

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

GADJAH MADA

Magnadottir, B. 2006. Innate Immunity of Fish (overview). Fish & Shellfish
Immunology. 20 : 137-147

Majhi, P & Sahu, N.P. 2000. Role of vitamin C and E in immune response of fish.
Seafdec asian aquaculture. 22 (1) : 9-12

Marcovitz H. 2011. Gene Therapy Research. Reference Point Press, San Diego

Mathew, G. 2009. Taxonomy, identification and biology of seabass (Lates calcarifer)
in National Training on Cage Culture of Seabass. CMFRI, Kochi

Mazrouh M.M., E.M Amin., M.A Hegazi., K.A Hussien & Z.I Attia. 2015. Some
haemotological parameters and blood picture of Oreochromis niloticus in
Manzalah Lake, Egypt. Journal of Environmental Science, Toxicology and Food
Technology. 9 (5) : 11-19

Mclntosh, E.D.G., M. Broker., J.Wasil., J.A Welsch & R. Borrow. 2015. Serum
bactericidal antibody assay — the role of complement in infection and immunity.
Vaccine. 33 : 4414-4421

Mohamad, N., Mohammad, N.A.A., Ina, S.M.Y., Mohamad, Z.S., Nurrul, S.N.,
Nurhidayu A., Sayaka M & Tomoo S. 2019. Vibriosis in Cultured Marine Fishes
: a Review. Aquaculture. 512 :

Mohan, K., S. Ravichandran., T. Muralisankar., V. Uthayakumar., R. Chandirasekar.,
P. Seedevi., R.G. Abirami & D.K. Rajan. 2018. Application of marine-derived
polysaccharides as immunostimulant in aquaculture : a review of current
knowledge and further perspectives. Fish & shellfish immunology. 86 : 1177-
1193

Mohd-Shaharuddin, N., A. Mohd-Adnan, B.C Kua & S. Nathan. 2013. Expression
profil of immune-related genes in Lates calcarifer infected by Cryptocaryon
irritans. Fish & Shellfish Immunology. 34 : 762-769

Montero, D., M. Marrero., M.S. Izquierdo., L. Robaina., J.M. Vergara & L. Tort. Effect
of vitamin E and C dietary suplementation on som eimmune parameters of
gilthead seabream (Sparus aurata) juveniles subjected to crowding stress.
Aquaculture. 171 : 269-278

Ngo D.T., N.M Wade., | Pirozzi & B.D Glencross. 2016. Effect of canola meal on
growth, feed utilisation, plasma biochemistry, histology of digestive organ and
hepatic gene expression of barramundi (Asian seabass; Lates calcarifer).
Aquaculture. 464 : 95-105

Novriadi, R. 2016. Vibriosis in Aquaculture. Omniakuatika. 12 (1) : 1-12

OECD. 2020. Aquaculture production barramundi (Lates calcarifer).
https://stats.oecd.org/Index.aspx?DataSetCode=FISH AQUA (diakses 1 Juni
2020)

Okutucu B., A. Dincer., O. Habib & F. Zihnioglu. 2007. Comparison of five methods
for determination of total plasma protein concentration. Journal of biochemical
and biophysical methods. 70 : 709-711

58


https://stats.oecd.org/Index.aspx?DataSetCode=FISH_AQUA

Pelningfkagan Respon Kekebalan Non Spesifik dan Ekspresi Gen Kekebalan Kakap Putih (Lates
calcarifer

yang Diberi Alginat dan Multivitamin secara Oral

UNIVERSITAS TRIKO ADITAMA, Prof. Dr. Ir. Alim Isnansetyo, M.Sc; Indah Istiqgomah, S.Pi., M.Si., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

Paria A., J Dong., P.P.S Babu., M Makesh., A Chaudhari., A.R Thirunavukkarasu.,
C.S Purushothaman & K.V Rajendran. 2016. Evaluation of candidate reference
genes for qualitative expression studies in Asian Seabass (Lates calcarifer)
during ontogenesis and in tissue of healthy and infected fishes. Indian journal
of experimental biology. 54 : 597-605

Pawar, S.N & Edgar, K.J. 2012. Alginate derivatization : A review of chemistry,
properties and applications. Biomaterials. 33 : 3279-3305

Perez-Garcia, L.A., D.F. Diaz-Jimenez., A Lopez-Esparza & H.M. Mora-Montes.
2011. Role of cell wall polysaccharides during recognition of Candida albicans
by the innate immune system. Journal of Glycobiology. 1: 1

Philipose K.K., S.R.K Sharma., N. Sadhu., N.G Vaidya & G.S Rao. 2010. Some
aspect of nursery rearing of Asian seabass (Lates calcarifer, Bloch) in indoor
cement tanks. Indian journal of fish. 57 (4) : 61-64

Pontigo, J.B., J. Saravia., R. Oyarzun., M.P. Gonzalez., C. Hawes., F.J. Moreira., J.
Pino., S. Wadsworth., J.L.P. Mufioz & L. Vargas-Chacof. 2019. Modulation of
the Expression of Immune-related Gene in Atlantic and Coho Salmon during
Infestation with the Sea lice Caligus rogercresseyi. Fishes. 4 : 42-54

Prasad G & Charles S. 2010. Haematology and leucocytes enzyme cytochemistry of
a threatened yellow catfish Horabagrus brachysoma (Gunther 1864). Fish
Phisiol Biochem. 36 : 435-443

Pusdatin KKP. 2018. Kelautan dan perikanan dalam angka tahun 2018. Pusat Data,
statistik dan informasi, Kementerian Kelautan dan Perikanan, Republik
Indonesia, Jakarta.

Putri D.N., S. Subekti., M.F. Ulkhag, R. Kusdarwati., D.S. Budi & H. Kenconojati.
2020. Infection analysis of Rhadinorhyncus bicircumspinis in barramundi (Lates
calcarifer) from pond and floating net cage in Situbondo waters. IOP conf series
: Earth and environmental science. 441.

Qiang, J., A. Wasipe., J. He., Y.F. Tao., P. Xu., J.W. Bao & D.J. Chen. 2019. Dietary
vitamin E deficiency inhibits fat metabolism, antioxidant capacity, and immune
regulation of inflammatory response in genetically improved farmed tilapia
(GIFT, Oreochromis niloticus) fingerlings following Streptococcus iniae
infection. Fish & shellfish immunology. 92 : 395-404

Ramesh D & Souissi S. 2018. Antibiotic Resistant and Virulence Traits of Bacterial
Pathogen from Infected Freshwater Fish, Labeo Rohita. Microbial
Pathogenesis. 116 : 113-119

Rauta P.R. B. Nayak & S Das. 2012. Immune system and immune responses in fish
and their role in comparative immunity study : a model for higher organism.
Immunology letters. 148 : 23-33

Rhein-Knudsen N., M.T Ale., F Ajalloueian & A.S Meyer. 2017. Characterization of
alginates from Ghanaian brown seaweeds : Sargassum spp. And Padina spp.
Food hydrocolloids. 71 : 236-244

59



Pelningfkagan Respon Kekebalan Non Spesifik dan Ekspresi Gen Kekebalan Kakap Putih (Lates
calcarifer

yang Diberi Alginat dan Multivitamin secara Oral

TRIKO ADITAMA, Prof. Dr. Ir. Alim Isnansetyo, M.Sc; Indah Istiqgomah, S.Pi., M.Si., Ph.D

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
Riche M. 2007. Analysis of refractometry for determining total plasma protein in hybrid
striped bass (Morons chrysops x M. saxatilis) at various salinities. Aquaculture.

264 : 279-284

Rufchaei, R., Alireza M., Seyed H.H., Alireza V & Shiva N. 2020. Effect of Dietary
Administration of Water Hyacinth (Eichhornia crassipes) Leaves Extract on
Innate Immune Parameters, Antioxidant Defence and Disease Resistance in
Rainbow Trout (Onchorynchus mykiss). Aquaculture. Article in press

Sakai, M. 1999. Current research status of fish immunostimulants. Aquaculture. 172
: 63-92

Sakthivel M., B. Deivasigamani., T. Rajasekaran., S. Kumaran & K.M. Alagappan.
2015. Immunostimulatory effect of polysaccharide compound from seaweed
Kappaphycus alvarezii on Asian seabass (Lates calcarifer) and it's resistance
againts Vibrio parahaemolyticus. Journal of marine biology and oceanography.
4:2

Saphawi, S & Zamry, A.A. 2016. Response of Asian seabass, Lates calcarifer juvenile
fed with different seaweed-based diets. Journal of applied animal research. 44
(1) :121-125

Saurabh S & Sahoo P.K. 2008. Lysozyme : an Important Defence Molecule of Fish
Innate Immune System. Aquaculture Research. 39 : 223-239

Savan R & Sakai M. 2006. Genomics of fish cytokines. Comp. Biochem & Physiol. 1
: 89-101

Schipp, G., J. Bosmans & J. Humphrey. 2007. Northern territory barramundi farming
handbook. Northern territory governemnt, Australia

Secombes, C.J, T Wang, S Hong, S Peddie, M Crampe, K.J Laing, C Cuningham &
J Zou. 2001. Cytokines and innate immunity of fish. Dev. & Compar.
Immunology. 25 :713-721

Senapin, S., H.T. Dong., W. Meemetta., W. Gangnonngiw., P. Sangsuriya., R.
Vanichviriyakit., M. Sonthi & B. Nuangsaeng. 2018. Mortality from scale drop
disease in farmed Lates calcarifer in Southeast Asia. Journal of fish disease. 1-
9

Shiau S.Y & Lin Y.H. 2015. Dietary Nutrients, Additives and Fish Health eds. Lee
C.S., C. Lim., D.M Gatlin lll., C.D Webster. Willey Blackwell, New Jersey, USA

Shiu, Ya-Li., Hsueh-Li Lin., Chia-Chun Chi., Shinn-Pyng Yeh & Chun-Hung Liu. Effect
of Hirami Lemon, Citrus depressa hayata, leaf meal in diet on the immune
response and disease resistance of juvenile Barramundi, Lates calcarifer
(Bloch), against Aeromonas hydrophila. Fish & Shelfish Immunology. 55 : 332-
338

Shoemaker C., D.H Xu., B LaFrentz & S LaPatra. 2015. Dietary nutrients, additives
and fish health eds C.S Lee., C Lim., D.M Gatlin Ill & C.D Webster. Willey
Blackwell

60



Pelningfkagan Respon Kekebalan Non Spesifik dan Ekspresi Gen Kekebalan Kakap Putih (Lates
calcarifer

yang Diberi Alginat dan Multivitamin secara Oral

TRIKO ADITAMA, Prof. Dr. Ir. Alim Isnansetyo, M.Sc; Indah Istiqgomah, S.Pi., M.Si., Ph.D

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

GADJAH MADA

Siddiqui N. 1976. Seasonal, size and comparative study of plasma protein of four
airbreathing freshwater fishes. Proc Indian Acad Sci. 85 (6) : 384-390

Siwicki A.K, Anderson D.P & Studnicka M. 1994. The Immune System of Fish.
Archives of Polish Fisheries. 2 (1) : 67-79

Srivastava, P.K & Pandey, A.K. 2015. Role of immunostimulants in immune
responses of fish and shellfish. Biochemical cell archive. 15 (1) : 47-73

Su, J., R. Zhang., J. Dong & C. Yang. 2011. Evaluation of internal control gene for
gRT-PCR normalization in tissues and cell culture for antiviral studies of grass
carp ( Ctenopharyngodon idella). Fish & shellfish Immunology. 30 : 830-835

Talpur, A.D., M. Ikhwanuddin & A.M.A. Bolong. 2013. Nutritional Effect of Ginger
(Zingiber officinale Roscoe) on Immune Response of Asian Sea bass, Lates
calcarifer Bloch, and disease Resistance against Vibrio harveyi. Aquaculture.
400-401 : 46-52

Tort L., J.C Balasch & S Mackenzie. 2003. Fish immune system: a crossroads
between innate and adaptive responses. Inmunologia. 22 (3) : 277-286

Trichet V.V. 2010. Nutrition and immunity: an update. Aquaculture Research. 41 :
356 - 372

Tuller, J., C. De Santis & D.R Jerry. 2012. Dietary influence of fucoidan
supplementation on growth of Lates calcarifer. Aquaculture research. 1-6

Vallejos-Vidal, E., F. Reyes-Lopez., M. Teles & S. MacKenzie. 2016. The response
of fish to immunostimulant diets. Fish & Shellfish Immunology. 56 : 34-69

Van Doan, H., S.H Hoseinifar., W. Tapingkae., S. Tongsiri & P. Khamtavee. 2016.
Combined administration of low molecular weight sodium alginat boosted
immunomodulatory, disease resistance and growth enhancing effect of
Lactobacillus plantarum in Nile Tilapia (Oreochromis niloticus). Fish & Shelfish
Immunology. 58 : 678-685

Van Doan, H., S.H. Hosseinifar., W. Tapingkae., S. Tongsiri & P. Khamtavee. 2016.
Combined administration of low molecular weight sodium alginate boosted
immunomodulatory, disease resistance and growth enhancing effects of
Lactobacillus plantarum in Nile tilapia (Oreochromis niloticus). Fish & Shellfish
Immunology. 58 : 678-685

Vandesompele, J., K. De Preter., F. Pattyn., B. Poppe., N. Van Roy., A. De Paepe &
F. Speleman. 2002. Accurate normalization of real-time quantitative RT-PCR
data by geommetric averaging of multiple internal control genes. Genome
biology. 3 (7) : 1-12

Wang T & Secombes C.J. 2013. The cytokines network of adaptive immunity in fish.
Fish & shellfish immunology. 35 : 1703-1718

Whyte, S.K. 2007. The innate immune response of finfish : a review of current
knowledge. Fish & shellfish immunology. 23 : 1127-1150

61



Pelningfkagan Respon Kekebalan Non Spesifik dan Ekspresi Gen Kekebalan Kakap Putih (Lates
calcarifer

yang Diberi Alginat dan Multivitamin secara Oral

TRIKO ADITAMA, Prof. Dr. Ir. Alim Isnansetyo, M.Sc; Indah Istiqgomah, S.Pi., M.Si., Ph.D

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
Wu, Yu-Chi., Yi-Fan Lu dan Shau-Chi Chi. 2010. Anti-viral Mechanism of Barramundi
Mx against Betanodavirus involved The Inhibition of Viral RNA Synthesis

through The Interference of RdRp. Fish & Shellfish Immunology. 28 : 467-475

Yang J.S.,Y.J Xie & W He. 2011. Research progress on chemical modification of
alginate: a review. Carbohydrate polymers. 84 : 33-39

Yang, D & Jones, K.S. 2008. Effect of alginate on innate immune activation of
macrophages. Journal of biomedical materials research part A. 411-418

Yangthong, M., N. Hutadilok-Towatana, J. Thawonsuwan & W. Phromkunthong.
2016. An aqueous extract from Sargassum sp. enhances the immune response
and resistance against Streptococcus iniae in the Asian seabass (Lates
calcarifer Bloch). Journal Applied Phycology. 28 : 3587-3598

Yeh, S.P., C.A. Chang., C.Y. Chang., C.H. Liu & W. Cheng. 2008. Dietary sodium
alginate administration affects fingerling growth and resistance to
Streptococcus sp. and iridovirus, and juvenile non-specific immune responses
of the orange-spotted grouper,Epinephelus coioides. Fish & Shellfish
Immunology. 25 : 19-27

Yilmaz, E. 2019. Effects of dietary anthocyanin on innate immune parameters, gene
expression responses, and ammonia resistance of Nile tilapia (Oreochromis
niloticus). Fish and Shellfish Immunology. 93 : 694-701

Yudiati, E., A. Isnansetyo., Murwantoko., Ayuningtyas., Triyanto & C.R. Handayani.
2016. Innate immune-stimulating and immune genes up-regulating activities of
three types of alginate from Sargassum siliquosum in Pacific white shrimp,
Litopenaeus vannamei. Fish & Shellfish Immunology. 54 : 46-53

Yudiati, E., A. Isnansetyo., Murwantoko., Triyanto & C.R. Handayani. 2019. Alginate
from Sargassum siliquosum simultaneously stimulates innate immunity,
upregulates immune gene, and enhances resistance of Pacific White Shrimp
(Litopenaeus vannamei) against White Spot Syndrome Virus (WSSV). Marine
biotechnology. 21 : 503-514

Zou, J & Secombes, C.J. 2016. The Function of Fish Cytokines. Biology. 5 : 23-50

62



	DAFTAR PUSTAKA

