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Abstract

Pyrodinium bahamense var compressum is a harmful dinoflagellate that produces saxitoxin, which
causes paralytic shellfish poisoning (PSP) that is deadly to humans. A non-axenic culture of P.
bahamense was established using f/2 media from samples collected from Sepanggar Bay, Kota
Kinabalu, Sabah. Toxin analyses of cultures harvested on days 60, 120, 180, and 360 were performed
using high-performance liquid chromatography with a fluorescence detector and compared with
samples collected at the same location during the bloom in 2021. The highest cell toxin content was
found in the bloom sample (86.2 fmole/cell), and no toxin was detected in the culture 60 days old. In
addition, cell toxin content for the P. bahamense culture was low (9.4-16.5 fmole/cell). Based on the
toxin profile, P. bahamense comprises 84-98% of gonyautoxin 4. In summary, the current findings add
to the existing knowledge of the toxin profiling of P. bahamense, a toxic, harmful algal bloom species,
thus, leading to better toxin management. © Universiti Putra Malaysia Press.

Author keywords

Gonyautoxin; HPLC; PSP; Pyrodinium bahamense; saxitoxin
Reaxys Chemistry database information ©@

Substances View all substances (2)

.
HN
D= S0
N PN A,

By

View details View details

Powered by Reaxys

Sustainable Development Goals 2023 ®© v
SciVal Topics ® v
Metrics v
Funding details v
References (37) View in search results format >

1 Al

Export (i Print [XE-mail [7J Saveto PDF  Create bibliography

1 Adam, A., Mohammad-Noor, N., Anton, A., Saleh, E., Saad, S., Muhd Shaleh,
S.R.

Temporal and spatial distribution of harmful algal bloom
(HAB) species in coastal waters of Kota Kinabalu, Sabah,
Malaysia

(2011) Harmful Algae, 10 (5), pp. 495-502. Cited 49 times.
doi: 10.1016/j.hal.2011.03.006

View at Publisher


https://www.reaxys.com/?origin=Scopus
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=bf08320e54a52106da90bf67bf1fabef&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85151279885%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85151279885
https://www.scopus.com/record/display.uri?eid=2-s2.0-79957519619&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-79957519619&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.hal.2011.03.006&locationID=3&categoryID=4&eid=2-s2.0-79957519619&issn=15689883&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=67cb47e578fb443ec40684f378ccd7d6

] 2

Anderson, D.M., Kulis, D.M., Sullivan, J.J., Hall, S., Lee, C.

Dynamics and physiology of saxitoxin production by the
dinoflagellates Alexandrium spp.

(1990) Marine Biology, 104 (3), pp. 511-524. Cited 295 times.
doi: 10.1007/BF01314358

View at Publisher

Paralytic shellfish toxins in mussels, clams, scallops and oysters by liquid
chromatography post-column oxidation

(2011)

AOAC International

Band-Schmidt, C., Bustillos-Guzman, J., Morquecho, L., Garate-Lizdrraga,
I, Alonso-Rodriguez, R., Reyes-Salinas, A., Erler, K., (...), Luckas, B.

Variations of PSP toxin profiles during different growth
phases in Gymnodinium catenatum (Dinophyceae) strains
isolated from three locations in the Gulf of California, Mexico

(2006) Journal of Phycology, 42 (4), pp. 757-768. Cited 39 times.
doi: 10.1111/j.1529-8817.2006.00234.x

View at Publisher

Banguera-Hinestroza, E., Eikrem, W., Mansour, H., Solberg, I., Cirdia,
J., Holtermann, K., Edvardsen, B., (...), Kaartvedt, S.

Seasonality and toxin production of Pyrodinium bahamense
in a Red Sea lagoon

(2016) Harmful Algae, 55, pp. 163-171. Cited 14 times.
doi: 10.1016/j.hal.2016.03.002

View at Publisher

Farabegoli, F., Blanco, L., Rodriguez, L.P., Manuel Vieites, J., Garcia Cabado,
A.

Phycotoxins in marine shellfish: Origin, occurrence and
effects on humans

(2018) Marine Drugs, 16 (6), art. no. 188. Cited 87 times.
http://www.mdpi.com/1660-3397/16/6/188/pdf
doi: 10.3390/md16060188

View at Publisher

Gedaria, A.l., Luckas, B., Reinhardt, K., Azanza, R.V.

Growth response and toxin concentration of cultured
Pyrodinium bahamense var. compressum to varying salinity
and temperature conditions

(2007) Toxicon, 50 (4), pp. 518-529. Cited 43 times.
www.elsevier.com/locate/toxicon
doi: 10.1016/j.toxicon.2007.04.021

View at Publisher


https://www.scopus.com/record/display.uri?eid=2-s2.0-0025256419&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-0025256419&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fBF01314358&locationID=3&categoryID=4&eid=2-s2.0-0025256419&issn=00253162&linkType=ViewAtPublisher&year=1990&origin=reflist&dig=bb7e67832e6f10a4731e1a3056472c6f
https://www.scopus.com/record/display.uri?eid=2-s2.0-33746399338&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-33746399338&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1111%2fj.1529-8817.2006.00234.x&locationID=3&categoryID=4&eid=2-s2.0-33746399338&issn=00223646&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=8ac474ef219ab6f6b362aaeafb577750
https://www.scopus.com/record/display.uri?eid=2-s2.0-84961126082&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-84961126082&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.hal.2016.03.002&locationID=3&categoryID=4&eid=2-s2.0-84961126082&issn=18781470&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=998b78b749abe442eba408edfb8e5189
https://www.scopus.com/record/display.uri?eid=2-s2.0-85048066386&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-85048066386&src=s&origin=reflist&refstat=core
http://www.mdpi.com/1660-3397/16/6/188/pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fmd16060188&locationID=3&categoryID=4&eid=2-s2.0-85048066386&issn=16603397&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=dfcc8d13159713192a374d3008957477
https://www.scopus.com/record/display.uri?eid=2-s2.0-34548516174&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-34548516174&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.elsevier.com/locate/toxicon
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.toxicon.2007.04.021&locationID=3&categoryID=4&eid=2-s2.0-34548516174&issn=00410101&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=0ed722ec7f760826cb5aab063bd9ecb5

GUILLARD, R.R., RYTHER, J.H.
Studies of marine planktonic diatoms. I. Cyclotella nana
Hustedt, and Detonula confervacea (cleve) Gran.

(1962) Canadian journal of microbiology, 8, pp. 229-239. Cited 6325 times.
doi: 10.1139/m62-029

View at Publisher

Hayashi, R., Saito, H., Okumura, M., Kondo, F.

Cell bioassay for paralytic shellfish poisoning (PSP):
Comparison with postcolumn derivatization liqui
chromatographic analysis and application to the monitoring
of PSP in shellfish

(2006) Journal of Agricultural and Food Chemistry, 54 (2), pp. 269-273. Cited
9 times.
doi: 10.1021/jf050649t

View at Publisher

Hummert, C., Ritscher, M., Reinharde, K., Luckas, B.

Analysis of the characteristic PSP profiles of Pyrodinium
bahamense and several strains of Alexandrium by HPLC based
on ion-pair chromatographic separation, post-column
oxidation, and fluorescence detection

(1997) Chromatographia, 45, pp. 312-316. Cited 58 times.
doi: 10.1007/BF02505576

View at Publisher

[1 11 jipanin, S.J., Muhamad Shaleh, S.R., Lim, P.T., Leaw, C.P., Mustapha, S.

The Monitoring of Harmful Algae Blooms in Sabah, Malaysia
(Open Access)

(2019) Journal of Physics: Conference Series, 1358 (1), art. no. 012014. Cited
19 times.

http://iopscience.iop.org/journal/1742-6596

doi: 10.1088/1742-6596/1358/1/012014

View at Publisher

Landsberg, J.H., Hall, S., Johannessen, J.N., White, K.D., Conrad,
S.M., Abbott, J.P., Flewelling, L.J., (...), Steidinger, K.A.

Saxitoxin puffer fish poisoning in the United States, with the
first report of pyrodinium bahamense as the Putative toxin
source

(2006) Environmental Health Perspectives, 114 (10), pp. 1502-1507. Cited 150
times.

http://www.ehponline.org/members/2006/8998/8998.pdf

doi: 10.1289/ehp.8998

View at Publisher


https://www.scopus.com/record/display.uri?eid=2-s2.0-73049174685&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-73049174685&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1139%2fm62-029&locationID=3&categoryID=4&eid=2-s2.0-73049174685&issn=00084166&linkType=ViewAtPublisher&year=1962&origin=reflist&dig=e01edb2ae53242a57d85f1a57288d866
https://www.scopus.com/record/display.uri?eid=2-s2.0-33644558041&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-33644558041&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2fjf050649t&locationID=3&categoryID=4&eid=2-s2.0-33644558041&issn=00218561&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=ad419ce105cf02da02f75216c462cb46
https://www.scopus.com/record/display.uri?eid=2-s2.0-0031008202&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-0031008202&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fBF02505576&locationID=3&categoryID=4&eid=2-s2.0-0031008202&issn=00095893&linkType=ViewAtPublisher&year=1997&origin=reflist&dig=e9ba3261f326a045a5ed35972bcf2f86
https://www.scopus.com/record/display.uri?eid=2-s2.0-85076566613&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-85076566613&src=s&origin=reflist&refstat=core
http://iopscience.iop.org/journal/1742-6596
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1742-6596%2f1358%2f1%2f012014&locationID=3&categoryID=4&eid=2-s2.0-85076566613&issn=17426596&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=97d4e0e3e65494f65cdb7930fec3fbe4
https://www.scopus.com/record/display.uri?eid=2-s2.0-33749494689&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-33749494689&src=s&origin=reflist&refstat=core
http://www.ehponline.org/members/2006/8998/8998.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1289%2fehp.8998&locationID=3&categoryID=4&eid=2-s2.0-33749494689&issn=00916765&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=f6d9162f37e02b428c35a139bff0c0e6

] 13

Lopez, C.B., Tilney, C.L., Muhlbach, E., Bouchard, J.N., Villac,
M.C., Henschen, K.L., Markley, L.R., (...), Hubbard, K.A.

High-Resolution Spatiotemporal Dynamics of Harmful Algae
in the Indian River Lagoon (Florida}—A Case Study of
Aureoumbra lagunensis, Pyrodinium bahamense, and
Pseudo-nitzschia

(2021) Frontiers in Marine Science, 8, art. no. 769877. Cited 6 times.
https://www.frontiersin.org/journals/marine-science#
doi: 10.3389/fmars.2021.769877

View at Publisher

Lorons, D., Jafar-Sidik, M., Ali, N., Mohamad-Azaini, F., Rodrigues, K.F., Chin,
GJ.W.L.

The variation of environmental profiles during harmful algal
bloom in Sepanggar Bay, Sabah, Malaysia

(2022) Journal of Oceanography, 78 (2), pp. 121-132.
http://www.springer.com/earth+sciences+and+geography/oceanography/jour

nal/10872
doi: 10.1007/s10872-022-00634-9

View at Publisher

Mohammad-Noor, N., Weliyadi, E., Aung, T., Adam, A., Hanan, D.S.M.

Effects of meteorological conditions on the occurrence of
cochlodinium polykrikoides and pyrodinium bahamense var.
compressum in coastal waters of Kota Kinabalu, Sabah,
Malaysia

(2014) Sains Malaysiana, 43 (1), pp. 21-29. Cited 12 times.
http://www.ukm.my/jsm/pdf_files/SM-PDF-43-1-2014/03%20Normawaty.pdf

Mohammad-Noor, N., Adam, A., Lim, P.T., Leaw, C.P., Lau, W.L.S., Liow,
G.R., Muhamad-Bunnori, N., (...), Muniandi, D.

First report of paralytic shellfish poisoning (PSP) caused by
Alexandrium tamiyavanichii in Kuantan Port, Pahang, East
Coast of Malaysia

(2018) Phycological Research, 66 (1), pp. 37-44. Cited 11 times.
http://onlinelibrary.wiley.com/journal/10.1111/(1ISSN)1440-1835
doi: 10.1111/pre.12205

View at Publisher

Montojo, U.M., Sakamoto, S., Cayme, M.F., Gatdula, N.C., Furio, E.F., Relox
Jr., J.R., Shigeru Sato, (...), Kodama, M.

Remarkable difference in accumulation of paralytic shellfish
poisoning toxins among bivalve species exposed to
Pyrodinium bahamense var. compressum bloom in Masinloc
bay, Philippines

(2006) Toxicon, 48 (1), pp. 85-92. Cited 32 times.
doi: 10.1016/j.toxicon.2006.04.014

View at Publisher


https://www.scopus.com/record/display.uri?eid=2-s2.0-85120901019&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-85120901019&src=s&origin=reflist&refstat=core
https://www.frontiersin.org/journals/marine-science#
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3389%2ffmars.2021.769877&locationID=3&categoryID=4&eid=2-s2.0-85120901019&issn=22967745&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=5f13c143dbcf3abc592716f24e3fa6be
https://www.scopus.com/record/display.uri?eid=2-s2.0-85124496542&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
http://www.springer.com/earth+sciences+and+geography/oceanography/journal/10872
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs10872-022-00634-9&locationID=3&categoryID=4&eid=2-s2.0-85124496542&issn=1573868X&linkType=ViewAtPublisher&year=2022&origin=reflist&dig=626c713dee5bdd511eeca391752a60de
https://www.scopus.com/record/display.uri?eid=2-s2.0-84892590695&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-84892590695&src=s&origin=reflist&refstat=core
http://www.ukm.my/jsm/pdf_files/SM-PDF-43-1-2014/03%20Normawaty.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-85037650579&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-85037650579&src=s&origin=reflist&refstat=core
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1440-1835
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1111%2fpre.12205&locationID=3&categoryID=4&eid=2-s2.0-85037650579&issn=14401835&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=ebbc136a7f223f54b2201b15d8742931
https://www.scopus.com/record/display.uri?eid=2-s2.0-33746619642&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-33746619642&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.toxicon.2006.04.014&locationID=3&categoryID=4&eid=2-s2.0-33746619642&issn=00410101&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=15e54613c82aac63cff7971758d41490

[] 20

] 21

] 22

1 23

[ 24

Morquecho, L.

Pyrodinium bahamense one the most significant harmful
dinoflagellate in Mexico (Open Access)

(2019) Frontiers in Marine Science, 6 (JAN), art. no. 1. Cited 12 times.
https://doi.org/10.3389/fmars.2019.00001
doi: 10.3389/fmars.2019.00001

View at Publisher

Muhammad Shaleh, S. R., Doinsing, J., Peter, C., Anton, A,, Saleh, E.

Effects on salinity on interspecific growth interactions between 2 harmful
algal species Pyrodinium var. compressum and Cochlodinium polykrikoides
in laboratory cultures

(2010) Proceedings of the 13th International Conference on Harmful

Algae, pp. 95-97. Cited 2 times.

Environmental Publication Department
https://www.researchgate.net/publication/233985327_Effects_of_salinity_on_i
nterspecific_growth_interactions_between_2_harmful_algal_species_Pyrodin
ium_bahamanse_var_Compressum_and_Cochlodinium_polykrikoides_in_la
boratory_cultures

Mustakim, G. R., Anton, A., Samsur, M., Ayub, M. N. A.

Determination of PSP concentration in shellfish from Kuala Penyu, Sabah
using HPLC method

(2016) Transactions on Science and Technology, 3 (2-2), pp. 433-438. Cited 2
times.

Mustakim, G. R., Muhammad Shaleh, S. R., Ayub, M. N. A.

Effect of different concentration of soil extracts on the growth of Pyrodinium
bahamense var. compressum

(2019) International Journal of Fisheries and Aquatic Studies, 7 (5), pp. 353-
355.

Nishitani, L., Chew, K.K.
Recent developments in pralytic shellfish poisoning research

(1984) Aquaculture, 39 (1-4), pp. 317-329. Cited 38 times.
doi: 10.1016/0044-8486(84)90274-6

View at Publisher

Oshima, Y.

Postcolumn derivation liquid chromatographic method for paralytic shellfish
toxins

(1995) Journal of AOAC International, 78 (2), pp. 528-532. Cited 558 times.

https://doi.org/10.1093/jacac/78.2.528

Terrazas, J.O., Contreras, H.R., Garcia, C.

Prevalence, variability and bioconcentration of saxitoxin-
group in different marine species present in the food chain

(2017) Toxins, 9 (6), art. no. 190. Cited 30 times.
http://www.mdpi.com/2072-6651/9/6/190/pdf
doi: 10.3390/toxins9060190

View at Publisher


https://www.scopus.com/record/display.uri?eid=2-s2.0-85068614306&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-85068614306&src=s&origin=reflist&refstat=core
https://doi.org/10.3389/fmars.2019.00001
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3389%2ffmars.2019.00001&locationID=3&categoryID=4&eid=2-s2.0-85068614306&issn=22967745&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=4d32821a39c144571953b7229cc33481
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-84892610782&src=s&origin=reflist&refstat=dummy
https://www.researchgate.net/publication/233985327_Effects_of_salinity_on_interspecific_growth_interactions_between_2_harmful_algal_species_Pyrodinium_bahamanse_var_Compressum_and_Cochlodinium_polykrikoides_in_laboratory_cultures
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-85073561476&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-0000618608&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-0000618608&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2f0044-8486%2884%2990274-6&locationID=3&categoryID=4&eid=2-s2.0-0000618608&issn=00448486&linkType=ViewAtPublisher&year=1984&origin=reflist&dig=8d5718fade0c7560de7f24e449413ff5
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-0000125828&src=s&origin=reflist&refstat=dummy
https://doi.org/10.1093/jaoac/78.2.528
https://www.scopus.com/record/display.uri?eid=2-s2.0-85020903398&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-85020903398&src=s&origin=reflist&refstat=core
http://www.mdpi.com/2072-6651/9/6/190/pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2ftoxins9060190&locationID=3&categoryID=4&eid=2-s2.0-85020903398&issn=20726651&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=0520bf85083f83071939c61749171e8f

[ 25 Oyaneder-Terrazas, J., Figueroa, D., Araneda, O.F., Garcia, C.

Saxitoxin Group Toxins Accumulation Induces Antioxidant
Responses in Tissues of Mytilus chilensis, Ameghinomya
antiqua, and Concholepas concholepas during a Bloom of
Alexandrium pacificum (Open Access)

(2022) Antioxidants, 11 (2), art. no. 392. Cited 3 times.
https://www.mdpi.com/2076-3921/11/2/392/pdf
doi: 10.3390/antiox11020392

View at Publisher

[ 26 Phlips, E.J., Badylak, S., Bledsoe, E., Cichra, M.

Factors affecting the distribution of Pyrodinium bahamense
var. bahamense in coastal waters of Florida (Open Access)

(2006) Marine Ecology Progress Series, 322, pp. 99-115. Cited 66 times.
doi: 10.3354/meps322099

View at Publisher

[ 27 Rodrigues, E.T., Nascimento, S.F., Pires, C.L., Godinho, L.P., Churro,
C., Moreno, M.J., Pardal, M.A.

Determination of intestinal absorption of the paralytic
shellfish toxin GTX-5 using the Caco-2 human cell model

(2021) Environmental Science and Pollution Research, 28 (47), pp. 67256-
67266. Cited 5 times.

https://link.springer.com/journal/11356

doi: 10.1007/s11356-021-15342-y

View at Publisher

[ 28 Schantz, E.J., Mold, J.D., Stanger, D.W., Shavel, ., Riel, F.J., Bowden,
J.P., Lynch, J.M,, (...), Sommer, H.

Paralytic Shellfish Poison. VI. A Procedure for the Isolation
and Purification of the Poison from Toxic Clam and Mussel
Tissues (Open Access)

(1957) Journal of the American Chemical Society, 79 (19), pp. 5230-
5235. Cited 149 times.
doi: 10.1021/ja01576a044

View at Publisher

[ 29 Suleiman, M., Jelip, J., Rundi, C., Chua, T.H.
Case report: Paralytic shellfish poisoning in Sabah, Malaysia
(2017) American Journal of Tropical Medicine and Hygiene, 97 (6), pp. 1731-

1736. Cited 16 times.
http://www.ajtmh.org/docserver/fulltext/14761645/97/6/tpmd170589.pdf?

3A3F95AF6E8BSCF4A
doi: 10.4269/ajtmh.17-0589

View at Publisher


https://www.scopus.com/record/display.uri?eid=2-s2.0-85124493886&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-85124493886&src=s&origin=reflist&refstat=core
https://www.mdpi.com/2076-3921/11/2/392/pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fantiox11020392&locationID=3&categoryID=4&eid=2-s2.0-85124493886&issn=20763921&linkType=ViewAtPublisher&year=2022&origin=reflist&dig=c1610f89c26cd197281f0b0266595937
https://www.scopus.com/record/display.uri?eid=2-s2.0-33750208240&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-33750208240&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3354%2fmeps322099&locationID=3&categoryID=4&eid=2-s2.0-33750208240&issn=01718630&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=66213ec840512cbf52a9b8b05d17d4e7
https://www.scopus.com/record/display.uri?eid=2-s2.0-85110381716&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-85110381716&src=s&origin=reflist&refstat=core
https://link.springer.com/journal/11356
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs11356-021-15342-y&locationID=3&categoryID=4&eid=2-s2.0-85110381716&issn=16147499&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=b56f0ebb1817648e1ad8c646bae83d1f
https://www.scopus.com/record/display.uri?eid=2-s2.0-0000767982&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-0000767982&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2fja01576a044&locationID=3&categoryID=4&eid=2-s2.0-0000767982&issn=15205126&linkType=ViewAtPublisher&year=1957&origin=reflist&dig=e75932bbbfd87936ed778553ae44fecb
https://www.scopus.com/record/display.uri?eid=2-s2.0-85037047307&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-85037047307&src=s&origin=reflist&refstat=core
http://www.ajtmh.org/docserver/fulltext/14761645/97/6/tpmd170589.pdf?expires=1512371420&id=id&accname=12015&checksum=006948BA6FB28BF3A3F95AF6E8B5CF4A
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.4269%2fajtmh.17-0589&locationID=3&categoryID=4&eid=2-s2.0-85037047307&issn=00029637&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=0f1d0dada7c3332212d2ca74f9473abc

] 30

] 31

] 32

] 33

[] 34

] 35

Tang, Y., Zhang, H., Wang, Y., Fan, C., Shen, X.

Combined effects of temperature and toxic algal abundance
on paralytic shellfish toxic accumulation, tissue distribution
and elimination dynamics in mussels mytilus coruscus

(2021) Toxins, 13 (6), art. no. 425. Cited 3 times.

https://www.mdpi.com/2072-6651/13/6/425
doi: 10.3390/TOXINS13060425

View at Publisher

Usup, G., Ahmad, A., Matsuoka, K., Lim, P.T., Leaw, C.P.

Biology, ecology and bloom dynamics of the toxic marine
dinoflagellate Pyrodinium bahamense (Open Access)

(2012) Harmful Algae, 14, pp. 301-312. Cited 91 times.
doi: 10.1016/j.hal.2011.10.026

View at Publisher

Usup, G., Cheah, M. Y., Ng, B. K., Leaw, C. P., Ahmad, A.

Toxin profile and relative toxicity of three paralytic shellfish poisoning toxin-
producing dinoflagellates from Malaysia

(2006) Malaysian Applied Biology, 35, pp. 41-45. Cited 6 times.

Usup, G., Kulis, D.M., Anderson, D.M.

Growth and toxin production of the toxic dinoflagellate
Pyrodinium bahamense var. compressum in laboratory
cultures (Open Access)

(1994) Natural Toxins, 2 (5), pp. 254-262. Cited 85 times.
doi: 10.1002/nt.2620020503

View at Publisher

Vilarifio, N., Louzao, M.C., Abal, P., Cagide, E., Carrera, C., Vieytes,
M.R., Botana, L.M.

Human poisoning from marine toxins: Unknowns for optimal
consumer protection (Open Access)

(2018) Toxins, 10 (8), art. no. 324. Cited 79 times.
http://www.mdpi.com/2072-6651/10/8/324/pdf
doi: 10.3390/toxins10080324

View at Publisher

Wiese, M., D'Agostino, P.M., Mihali, T.K., Moffitt, M.C., Neilan, B.A.
Neurotoxic alkaloids: Saxitoxin and its analogs (Open Access)

(2010) Marine Drugs, 8 (7), pp. 2185-2211. Cited 544 times.

http://www.mdpi.com/1660-3397/8/7/2185/pdf
doi: 10.3390/md8072185

View at Publisher


https://www.scopus.com/record/display.uri?eid=2-s2.0-85109902408&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-85109902408&src=s&origin=reflist&refstat=core
https://www.mdpi.com/2072-6651/13/6/425
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fTOXINS13060425&locationID=3&categoryID=4&eid=2-s2.0-85109902408&issn=20726651&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=9b53c877ed29ab79ab04cbba0f3df8f1
https://www.scopus.com/record/display.uri?eid=2-s2.0-84856113033&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-84856113033&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.hal.2011.10.026&locationID=3&categoryID=4&eid=2-s2.0-84856113033&issn=15689883&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=8c2563ac35289400b425d1a654283212
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-84856106946&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-0027946542&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-0027946542&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2fnt.2620020503&locationID=3&categoryID=4&eid=2-s2.0-0027946542&issn=15227189&linkType=ViewAtPublisher&year=1994&origin=reflist&dig=dc241d1b2c72f97e3128ae649972cfc1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85051461537&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-85051461537&src=s&origin=reflist&refstat=core
http://www.mdpi.com/2072-6651/10/8/324/pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2ftoxins10080324&locationID=3&categoryID=4&eid=2-s2.0-85051461537&issn=20726651&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=e98387d294f2f436cd9a30311e3ba1cc
https://www.scopus.com/record/display.uri?eid=2-s2.0-77955299705&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-77955299705&src=s&origin=reflist&refstat=core
http://www.mdpi.com/1660-3397/8/7/2185/pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fmd8072185&locationID=3&categoryID=4&eid=2-s2.0-77955299705&issn=16603397&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=9b57a625e290594d809c00e562d7c5ab

< Back to results

1ofl

[ 36

] 37

Yahumin, S., Rodrigues, K.F., Chin, G.J.W.L.

CHARACTERIZATION OF THE SAXITOXIN BIOSYNTHETIC
STARTING GENE, sxtA, IN THE TOXIC DINOFLAGELLATE,
Pyrodinium bahamense var. compressum (Open Access)

(2022) Journal of Sustainability Science and Management, 17 (7), pp. 151-164.
http://jssm.umt.edu.my/
doi: 10.46754/jssm.2022.07.011

View at Publisher

Yhiguez, A.T., Lim, P.T., Leaw, C.P., Jipanin, S.J., lwataki, M., Benico,
G., Azanza, R.V.

Over 30 years of HABs in the Philippines and Malaysia: What
have we learned? (Open Access)

(2021) Harmful Algae, 102, art. no. 101776. Cited 42 times.
https://www.journals.elsevier.com/harmful-algae
doi: 10.1016/j.hal.2020.101776

View at Publisher

2 Mohammad-Noor, N.; Kuliyyah of Science, International Islamic University Malaysia,
Pahang, Kuantan, Malaysia; email:normawaty@iium.edu.my
© Copyright 2023 Elsevier B.V., All rights reserved.

~ Top of page


https://www.scopus.com/record/display.uri?eid=2-s2.0-85135833423&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
http://jssm.umt.edu.my/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.46754%2fjssm.2022.07.011&locationID=3&categoryID=4&eid=2-s2.0-85135833423&issn=26727226&linkType=ViewAtPublisher&year=2022&origin=reflist&dig=8d4aa22746f1034bdc0904fa912e4ae3
https://www.scopus.com/record/display.uri?eid=2-s2.0-85080874266&origin=reflist&sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85151279885&refeid=2-s2.0-85080874266&src=s&origin=reflist&refstat=core
https://www.journals.elsevier.com/harmful-algae
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.hal.2020.101776&locationID=3&categoryID=4&eid=2-s2.0-85080874266&issn=18781470&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=a3af700959a5177592533e653c324c2e
mailto:normawaty@iium.edu.my
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=4b5e29edc2c773b6836a64c22770ce95&sot=b&sdt=b&sl=130&s=TITLE-ABS-KEY%28Paralytic+shellfish+profiles+produced+by+the+toxic+dinoflagellate+pyrodinium+bahamense+from+Sepanggar+Bay%2c+Malaysia%29&offset=1&origin=recordpage

About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters
Language

BAFERZRTI D
EEBEPIRE
BERZRPIRE

MpocMoTp BEPCUM Ha PYCCKOM Si3bIKe

Customer Service

Help
Tutorials

Contact us

ELSEVIER

Terms and conditions 71 Privacy policy 71

Copyright © Elsevier B.V 71. All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the use of cookies 7.

& RELX


https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/
https://www.elsevier.com/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/

