Vol. 40(3):169-176
http://dx.doi.org/10.4217/OPR.2018.40.3.169

Pop-up satellite archival tag (PSAT) | 2] 52}l u}&
3| xko o] A=) dHA uk-g-

Ocean and Polar Research | September 2018

HEP - 258"
Sl AR EALATE
(49111) FARFAA] Fmt Y= 385

Physiological Responses of Marine Fish to External Attachment of
Pop-up Satellite Archival Tag (PSAT)

Jin Woo Park and Sung-Yong Oh’

Marine Bio-Resources Research Unit, KIOST
Busan 49111, Korea

Abstract : Recently, the pop-up satellite archival tag (PSAT) is being used in studies as a method of using
satellites for monitoring organisms. Because PSATSs are attached directly on the organism being monitored,
it is used mostly on larger species since the health of the organism is an important concern. For this reason,
PSAT-based surveys are lacking in Korea with no studies on the physiological responses of organisms with
PSAT attached. Accordingly, as a basic biomonitoring study using PSAT, the present study investigated the
physiological changes in fish in response to the attachment of PSAT. The present study used red seabream
(Pagrus major) and Korean rockfish (Sebastes schlegelii) as the experimental fish. The PSAT was attached
to the muscle below the experimental fish’s dorsal fin using a mono filament (n = 3). To investigate the
changes in physiological responses according to PSAT attachment, blood samples were collected from all
experimental fish, including the control (n=3), at 1, 7, 14 and 21 days after the attachment. Upon blood
sample collection, whole blood was used to measure hematocrit and hemoglobin levels. After separating the
plasma, the separated plasma was used to measure the GOT, GPT, glucose, total protein, and cholesterol
levels. Meanwhile, the plasma cortisol, superoxide dismutase, and catalase levels were measured using the
ELISA method. The results showed that attaching the tag did not have any impact on the immunity and
stress response of the experimental fish. The findings in this study also demonstrated the possibility of using
PSAT for studying relatively smaller species living in the coastal waters of Korea.
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Fig. 1. mrPAT models used in our study

oNA ARSI

Ao AHEE PSATE AFole] A7|E efste]
electric tag A Z QA 21 wildlife computersel| 4] A 2HE] =
pop-up tag & 7F& 2 REol mPATE AR stgom,
NG tage] A7|9F FAE 27 127 mm, 40 g ot}
(Fig. 1). A2l mrPATE 2] eH4] Aol &&atr]dd=
7ol EaL sl whgste] s & Q7] Wil &
Ao M= mrPATS} Z7], FA 2 2éo] 78 dummy
mrPATS A &}ate] ARg-stith(Fig. 1). A48 ol= dummy
tag -2 A s 7HFE]A 7Y o) =R HA L, =]
5 7 FEE v tags FAFIATHFIg. 2). 23| &=
I FE B SA=R ol 2o FAteil e, T
2hS QJ8lA 23 o]E 2-phenoxy-ethanol (Sigma-Aldrich,
USA)Z P13 ¥ wilton applicator pin (wildlife computersyS
©]-8-5}4] mono filamentZ tags F2AZtH ZE Ao
= tag ¥ ¥ povidone iodine solution®.Z A% ]
9 oxytetracycline®] F7FE sf|FoA] oF&ate] 7o
OHA] =8

A 2 ¥4

Tag ¥-2 1Y, 79, 14, 2194 $E2 A3 (tag 5
Zhel thxH(tag PIF-EHellA ZH2) 3eke] e S Skl
t}. xjd& 23 o}E 2-phenoxy-ethanolZ 75| 5 heparin
o] M E FAV|E o]&3te] R oA A FH AL
2158 A 22 7](DRI-CHEM 4000i, FUJIFILM, Japan)Z
o]-83sle] Ad Ul hematocrit (Ht), hemoglobin (Hb)S =
Aokt =g g A4E21(12000 rpm, 5+, 4°C)
st s FF5 F 84 W glutamic oxaloacetic
transaminase (GOT), glutamic pyruvic transaminase (GPT),
glucose, total protein 2 total cholesterols ENEA 7S
ol gsted Ao, 4 Wl cortisol, superoxide
dismutase (SOD) ZZ2]3 catalase (CAT)= ELISAHS 9]
43t ZAHsIth. & ELISA® ©]F ELISA kit
(CUSABIO, China)E A}&-3}4] competitive inhibition
technique ELISAY o2 =439tk A8 WS Al zAL
oA AlFe Al wet PSR SH, Epoch



Effect of PSAT on Hematological and Stress Responses of Marine Fish 171

Fig. 2. Dummy mrPAT attached to Pagrus major (A) and Sebastes schlegelii (B)
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Fig. 3. Change of hematocrit (A), hemoglobin (B), glucose (C) and cortisol (D) levels in the blood and plasma of
Sebastes schlegelii according to attachment of PSAT. The asterisk indicates significant differences from tag

group (p <0.05)
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Fig. 4. Change of glutamic oxaloacetic transaminase (GOT) (A), glutamic pyruvic transaminase (GPT) (B), total
protein (C), total cholesterol (D), catalase (E) and superoxide dismutase (F) levels in the plasma of Sebastes

schlegelii according to attachment of PSAT
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Fig. 5. Change of hematocrit (A), hemoglobin (B), glucose (C) and cortisol (D) levels in the blood and plasma of
Pagrus major according to attachment of PSAT. The asterisk indicates significant differences from tag group

(p <0.05)
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