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The Correlation Analysis between Blood Biochemical marker and Major lesions in farmed

Olive Flounder, Paralichthys olivaceus

Jong—nam Park

Department of Aquatic Life Medicine, The Graduate School,
Pukyong National University

Abstract

Olive Flounder(Paralichthys olivaceus) farmed at a fish farm located in Wando,
Jeollanam—do for 6 months from May to October 2020 was investigated at 1-month
intervals. As a result of statistically analyzing the results of 2 hematological
biomarkers(Hematocrit, Hemoglobin), 12 blood biochemical biomarkers(Alanine
aminotransferase, Alkaline phosphatase, Total bilirubin, Gamma glutamyl peptidase, Blood
urea nitrogen, Creatinine, Glucose, Total protein, Cholesterol, Albumin, Calcium,
Phosphate), and pathological analysis, Total bilirubin, Blood urea nitrogen, Cholesterol, and
Calcium levels were highly correlated with pathological lesions. As a result or the
analysis, TBIL levels increased when Intercellular oedema was observed in Gill, and BUN
increased when Activation of haematopoiesis appeared in Head kidney and Pericarditis
appeared in Heart. CHOL levels decreased when Tubular Atrophy in Body kidney and
Increase of MMC appeared in Spleen, and TBIL increased and Ca decreased when Hyaline
droplets were observed in Body kidney. In addition, when atrophy was observed in Liver,
BUN increased and CHOL and Ca decresed.
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Alanine aminotransferase(ALT) 10 ~ 1,000 U/L
Alkaline phosphatase(ALP) 10 ~ 1,000 U/L
Total bilirubin(TBIL) 0.1 ~ 30.0 mg/d¢

Gamma glutamyl peptidase(GGT) 57 1,500 U/L
Blood urea nitrogen(BUN) 5.0 7 200.0 mg/de
Creatinine(CREA) 0.1 ~ 20.0 mg/d¢
Glucose(GLU) 10 ~ 1,000 mg/d?

Total protein(TP) 20 7 11.0 g/de
Cholesterol(CHOL) 50 ~ 450 mg/dl

Albumin(ALB) 1.0 765 g/dl
Calcium(Ca) 4.0 ~ 16.0 mg/d¢
Phosphate(PHOS) 0.1 ~ 40.0 mg/d¢
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Table 3. Monthly hematological parameters(Hematocrit, Hemoglobin)

Farm May Jun Jul Aug Sep Oct
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Table 4.

Monthly Blood biochemical parameters by A farm(ALT, ALP, TBIL, GGT, BUN, CREA, GLU, TP, CHOL, ALB, Ca, Phos)

Farm May Jun Ju Aug Sep Oct
ALT(U/L)  3267+14.77° 12.57+3.11° 1644862 11.84+2.87° 19.6+19.92° 13.2+4.2¢
ALP(U/L) 166.8+72.85 108.47+39.54* 159.13+53.7° 16258+27.71° 151.47+4153 150.3333.82°

TBIL(mg/d)  0.31£0.24° 0.140° 0.1+07 0.1+0° 0.1120.03° 0.1207
GGT(U/L) 1.27+0.46 353+1.36 1.07+0.26 1.74+0.87 1.67+0.62 1.27+0.46

BUN(mg/dl) 2.67+0.67 3.85+2.38 3464149 2.58+0.45° 2.91+0.54% 2.96+0.75%

A CREA(mg/d)  0.16+0.09° 0.2+0.08" 0.19+0.12* 0.94+0.86" 0.15+0.07* 0.12+0.06*

GLU(mg/dl) 2513842 64.08+40.23™ 43.2+22.66 TA.37+45° 78.13+44.53¢ 79.2+35.41°¢
TP(g/dl ) 4.59+0.39" 5.76+1.05 467+0.7 6.44+0.83° 5.99+0.5™ 4.33+1.54°

CHOL(mg/dl)  21287+4887 31162412051 31313+395™ 423,63+44.89° 391.07+R.51° 393.6£109.8"
ALB(g/dl ) 1.2+0.13" 1.66+0.16° 1.15+0.19° 1.49+0.18" 1.43+0.24 1.53+0.18™
Ca(mg/dl) 12.05+0.63° 15.04+1.35" 14.63+1.06° 15.69+0.31¢ 15.32+0.68™ 15.27+0.92>

Phos(mg/dl)  11.18+1.61° 16.49+2.91° 10.41+2.03" 16.39+3.11° 12.08+1.65" 14.39+2.7°
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Table 5. Monthly Blood biochemical parameters by B farm(ALT, ALP, TBIL, GGT, BUN, CREA, GLU, TP, CHOL, ALB, Ca, Phos)
Farm May Jun Ju Aug Sep Oct
ALT(U/L) 11.4+1.8° 20+7.3> 19.47+5.82" 25.55+5.27¢ 22+8.98% 18.4+5.64™
ALP(U/L) 138+53.67" 228 67+76.6 92.6+20.49" 188.06+32.23° 106.33+2588™ 106.07+2454°
TBIL(mg/dl) 0.1+0° 0.120" 0.12+0.06® 0.1+0° 0.17+0.15° 0.11+0.03*
GGT(U/L) 2.73+1.03 2.6+0.83 10 1.8+0.89 10 1.07+0.26
BUN(mg/dl) 3.87+2.52" 2.15+0.49° 2.13£0.29° 2.8+0.43° 2.11+0.59° 2.46+0.75"
_ CREA(mg/dl) 0.13+0.1° 0.25+0.14% 0.44+0.23" 0.41+0.22 0.4+0.21° 0.19+0.12°
GLU(mg/dl) 38+14.98 S0.87+4257™ 1294717526 26.25+14.75" 90.07+40.21™ 51.13+23.56™
TP(g/dl ) 4.83+0.81" 5.01+0.42¢ 493+0.37¢ 6.26+0.67 5.42+0.42° 4014154
CHOL(mg/dl)  26858£12519"  32367+69.32° 357.2+73.46 377.8+86.44° 364.4+75.6° 347.8+9352
ALB(g/dl ) 1.49+0.15° 1.32+0.14° 1.09+0.13° 1.48+0.13° 1.04+0.06* 1.3+0.17°
Ca(mg/dl) 1357+1.27° 14.85+0.82°¢ 14.3+1.06° 1567+0.53° 2454+36.93% 15.39+1.15%
Phos(mg/dl) 9.61+1.11 13.35+1.55™ 12.79+2.03° 14.75£2.15% 14.21+2.49> 16.03+2.06°
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g o \"*‘P:G'“f“f'i» LIRS
of oliver flounder  observed. A,B:
Intercellular oedema in gill, C,DZ'HyaIine dro in body kidney,
E,F: Tubular Atrophy in body kidney

Fig 1. Maijor lesions-
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) ot : B : E :
Fig 2. Major lesions of oliver flounder observed. A,B: Atrophy in
liver, C: Increase of MMC in spleen, D: Activation of

haematopoiesis in head kidney, E,F: Pericarditis in heart
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Table 6. Major tissue—specific lesions of Olive flounder

Tissue®) Major lesion(39) Detécted number
lesion
Aneurysm o} n=12
Intercellular oedema 0 n=7
Gill Lamellae fusion o} n=11
Hypertrophy 0 n=2
(D Necrosis X -
Hyperplasia o} n=50
Inflammation o} n=47
Bowman’s capsule enlargement 0 n=58
Hyalinedroplet o} n=18
Body Hydrophic degeneration 0 n=48
kidney Tubular Atrophy o} n=34
(7) Necrosis o} n=2
Glomerulusnephrititis 0 n=185
PUS o) n=23
N/C ratio X -
Head Necrosis X -
Kidney . In.crease of MMC . 0 n=12
Activation of haematopoiesis 0 n=33
(6) Activation of RES o} n=44
Pus X -
Aneurysm o} n=12
Atrophy 0 n=25
Hypertrophy o) n=59
Fatty change 0 n=37
Liver Hyaline dropl'et o} n=8
Nuclear alterations 0 n=2
an Necrosis 0 n=1
Increase of MMC 0 n=1
Hepatitis/Inflammation 0 n=19
PUS o} n=3
Bile duct Inflammation X -
Necrosis o} n=1
Spleen Increase of MMC 0 n=21
(4) Activation of RES 0 n=88
PUS X -
Increase of MMC 0 n=1
Heart Pericarditis o} n=66
Myocarditis o} n=19
®) Necrosis 0 n=4
PUS 0 n=1
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B gl 9 g At upo]lompA o] FHFAAE dotr7] 9
3 wElmEEz deddBEAds AygPsgda, 2 2= TBIL(mg/d)S
op7pn] R-Fyp o= 05009 #I FAIAES B, AN Hyline
droplet¥} %o 2 03399 4##AAE HAT BUN(mg/d)S H9EF3 %
o2 05509 73 ABAAE B, Falo TP doz 04109
AR, Ao Aeludn o=z 03082 AHAAAE HAUL
CHOL(mg/d)e 79153 o= 04429 AAAAS B, AAe Alx

A5 Fo= 03219 AHAA, BFY MMCE7keh 22 03849
FHBAE BAT Calmg/dDe H52 o2 04449 HAJAE =

'

A1, AAle] Hyaline droplet® S0 2 03159 A ##AAES HcHTable
7).

Table 7. Correlation between lesions and blood biomarkers

Intercellular oedema((A)  Hyaline droplet(BK)
TBIL 3&AS 0.500 aA 0.339

P 0.000 P 0.000
Atrophy(LI) Adivation of heenatqpoiesis Pericarditis
BUN J3#A 4 0.550 ABA G 0.410 AAA G 0.308

P 0.000 P 0.000 P 0.000
Atrophy(LI) Tubular Atrophy  Increase of MMC(SP)

CHOL J#A<4 -0.442 FBA -0.321 FTA S -0.384
P 0.000 P 0.000 P 0.000
Atrophy(LI) Hyaline droplet(BK)

Ca BA T -0.444  FAAS -0.315

P 0.000 P 0.000
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Table 8. Biomarker score according to the degree of lesions

) Intercellular .
Biomarker Degree Hyaline droplet
oedema
normal 0.12+0.07% 0.12£0.07%
TBIL mild 0.1+1.322 0.12£0.04*
moderate 0.75+0.21° 0.35+0.32"
] Activation of ) o
Biomarker  Degree Atrophy(LI) L Pericarditis
haematopoiesis
normal 2.61+£0.66% 2.66+1.04% 2.69+0.84%
BUN mild 3.36£1.53% 3.07+1.4° 2.55+0.69%
moderate 5.36+4.1° 3.14£0.88* 3.35£2.47%
severe 741057 7.3+191° 5.09+2.72°
. Tubular Increase of
Biomarker Degree Atrophy(LI)
Atrophy MMC

normal
mild

moderate

CHOL

severe

358.93+90.86° 357.22+97° 358.85+93.03°

208.92+120.78*  318.8+90.8" 258+112.96"

164.43+£38.17°  24222+121.45°  215.4+100.23
125546293  193.67+49.74° -

Biomarker Degree

Atrophy(LI)  Hyaline droplet

normal
Ca mild

moderate

14.98+1.21% 14.89+1.25°
13.89+1.23" 14.16+1.7
12.47+0.93¢ 12.63+1.01°
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TBIL(mg/d!)

Intercellular cedema(Gl)

¥

1.0 1 .
0.8 1
0.6 4
0.4 -

0.2 1

T

0.0 T T T
normal mild moderate

Degree

Fig 3. Change in TBIL levels when intercellular oedema is
observed in the Liver
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Hyalinedroplet(BK)
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TBIL(mg/dl)
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0.0 : T T
normal mild moderate

Degree
Fig 4. Change in TBIL levels when Hyaline droplet is observed in

the Body kidney
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Atrophy(Ll)

10

BUN{mg/dl)
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i

Fig 5. Change in BUN levels WhenﬂAtrophy is observed in the
Liver
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Activation of haematopoiesis(HK)

10

BUN(mg/d!)

0 T T T T
normal mild moderate severa

Degree
Fig 6. Change in BUN levels when Activation of haematopoiesis

is observed in the Head kidney
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Pericarditis(HE)
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B a &
S 6-
IS
E
5
m 41
2 4
0 T T T T
normal mild moderate Severse
Degree
Fig 7. Change in BUN levels when Pericarditis is observed in the
Heart
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Atrophy(LI)

500

400

300

CHOL(mg/dl)

200 4

100 -

normal mid severe

Fig 8. Change in CHOL levels V\;He;{_jbxtrophy is observed in the
Liver
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Tubular Atrophy(BK)

500

CHOL(mg/dl)

normal severs

Fig 9. Change in CHOL levels WHen Tubular atrophy is observed
in the Body kidney
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CHOL(ma/d)

Increase of MMC(SP)

500

Fig 10. Change in CHOL Ievélg when Increse of MMC is
observed in the Spleen
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Atrophy(Ll)

18

16 -

14 -

Calmg/dl)

Fig 11. Ch@nge in Ca le Atrophy is obser,xied in the
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X (Paralichthys oliveceus)s 1718 +A 02 ZALSIA . HE4 setw
El(Hematocrit, Hemoglobin) 27F#], dqAstst=  ule}v] E (Alanine
aminoTransferase, Alkaline Phosphatase, Total Bilirubin, Gamma Glutamyl
peptidase, Blood Urea Nitrogen, Creatinine, Glucose, Total Protein, Cholesterol,
Albumin, Calcium, Phosphate) 127}x|¢} ZZWgjshs HA Ax=S E7sH4
o7 ®A3 Ay ¥F total bilirubin, blood urea nitrogen, cholesterol,
calcium 3|7} 22 W Wy =2 AdAS Bt

A A3 Gillol A Intercellular oedemaz} #& =S w] TBIL 437}

A

ol\
N

k93, Head kidneyell Activation of haematopoiesis, Heartol
Pericarditis7} YElI% S wl BUNo|] S7Fst= 4S 2 AY. Body kidney
o 51 Tubular Atrophy¢} Spleendl] A Increase of MMC7} UENS w=

CHOL A7} #4333, Body kidneyoll 4] Hyaline droplet”} #+2% -5

)= TBILS Z7}stal, Caxs #H4aste %AS Bduh T3 Liverd A
Atrophy7} ##5 S = BUNS S7bstal, CHOLY Cayx 7HAstsE <

He ngn

il

_35_



F71 744

°©

o
=

2

=

N5

3}
S

Ab 44

S|
oy

=
E_
3|
2|
14
&l
u,
o
E_
=

oM = A Ho< W o) o

G X N o ow R

= T ° GOSN S R iR

N ﬁﬂ = AF S 2 W

= Mo R~y T S

T om0 By ot o X
X X ! B o o
Towoxr W M4 T o N\
T T o i wo T as T
e - gy R,
~ ® 4 o/ " e NG
Ay @ ) e - o 3R
N B o = T T, T,
G e wamﬂmmﬂﬂ@
ny o ay AH 3 ﬂ N ﬂ . o éo ‘m_ﬁ
A o == < ol
~ La i e » M o X o
N mM CV N = of H oo

v —
SO IC c p— = s

N i N <7
Jrﬂ O_E < HD ‘HA.I w . X ﬂ ZT ﬂuﬂ_
R\ A Ny AN 3
= oM R S R S

n N o= BN ol R/ /i A
S T W o~ . sl Y
. AR IO - M

O mo o T il
H B~ m Iy c]._ N Milr o 5 E <
syow X T, Ok = R X &
P Ea T ERE u e W
xR FE oo gD 2w
S N B RCom T
o - R U - R~
3 H X X T AN =0 o T

_36_



TAFREE, Sl o gAtEAl FEE dg 2021
g ebd Aol k3] A AL 2 AV AA

2t and A A 9. 2019. Monitoring of the mortalities
in oliver flounder (Paralichthys olivaceus) farms of Korea. Journal of fish
pathology v.32 no.1:29-35

In Sun Lee, Gyoo yong Chi, Kim jong won, Yong tae Lee and Kyu kon Kim.
2007. Study on Correlation with DSOM Fluents and CBC, Biochemical
Examination. Korean J. Oriental Physiology & Pathology 21(1):3087317

olgxl, Ad, o]YdF and AU, 2015. 1+ Af-shel FAAYsEA QA5 A

I 2 FYt3 A 6 1 87-97

o]d&8 and 41%59. 2013. Evaluation of the Effect of

o)
>
A
X
K
r
BN
o

Hemoglobin or Hematocrit Level on Dural Sinus Density Using
Unenhanced Computed Tomography. Yonsei Medical Journal, 54(1):28-33

D. Bernet, H. SchmidtW. Meier,P. Burkhardt-Holm and T. Wahli. 1999.
Histopathology in fish: proposal for a protocol to assess aquatic pollution.
Journal of fish diseases, 22. 25-35

Byeong hun Yoon and Yu seop Kim. 2017. Correlation Analysis of Cancer
Biomarkers and COPD Using the Word Embedding. Korean Language
Information Science Society 10a:251-254

Byeong-Hun Yoon, Young-shin Youn, Hye-jeongSong, Jong-dae Kim,
Chan-young Park, Yu-seopKim. 2017. Correlation Analysis of BioMedical
Entities using Word Embedding, /CBET

Young-shin Yoon, Chan-youngPark, Jong-daeKim, Hye-jeongSong and

_37_



Yu-seopKim. 2016. New Biomarker Discovery of Specific Disease using
Word Embedding, /METT

Joon kyun Jeon, Pyong kih Kim, Yong joo Park and Hyung tack Huh. 1995.
Study of Serum Constituents in Several Species of Cultured Fish.
J.Korean Fish Soc.28(2):123-130

Heyong Jin Roh, Bo-Seong Kim, Ahran Kim, Nam Eun Kim, Yoonhang Lee,
Won-Kyong Chun, Tho Diem Ho and Do-Hyung Kim. 2018.
Whole-genome analysis of multi-drug-resistant Aeromonas veronii
isolated from diseased discus (Symphysodon discus) imported to Korea.
Journal of fish diseases v42(1):147-153

A A

e

, AAZF 43 and Z5F3%. 2003. Hematological Changes of Olive
Flounder, Paralichthys Olivaceus Exposed to Aroclor 1254. 3=+317] A &+
3] 21(2):114-119

Lee nam sil, Kim aran, Seo han gil, Choi he sung and Cho mi young. 2021.
Histopathological Examination of Mpyxosporean—Infected Olive Flounders
Paralichthys olivaceus, Cultured in Jeju Island, South Korea. 7The Korean
Society of Fisheries and Aquatic Science v54(5):660-667

Lee Jae-Young, Kwon Jeong—Hyun, Kim Ku-Tae and Shoji-Igawa. 2008.
Effect on the change in blood pressure, RBC, hematocrit and hemoglobin
and risk factors for cardiovascular disease of combined exercise in the
older women prehypertensives(JNC-VII) during 12 weeks. 8+ 3] <]
17(2):929-937

Choi hye sung, Jun lyu jin, Kim seoung min, Lim hee young, Yeo in kyu and
Jeong joon bum. 2012. Clinical features of fish with pathogens isolated
from emaciated olive flounder Paralichthys olivaceus. The Korean Society

of Fish Pathology v25(2):67-76

_38_



A53], olFA ¥, AFA and °ls|d. 2002. Effects of Medicinal Herb
Extract on Non - specific Immune Responses , Hematology and Disease

Resistance on Olive Flounder , Paralichthys olivaceus by Oral Administration.

gF=of B 8] %] 15(1):25-35
294, H9d4 and FAA. 2010. Comparison of Hematological Properties in

Cultured Olive Flounder Paralichthys olivaceus on Different Growth

Stages and Seasons. Development&Reproduction 14(2):131-141

_39_



	Ⅰ. 서론
	Ⅱ. 재료 및 방법
	1. 실험어류
	2. 혈액학적 파라미터 분석
	1) Hematocrit
	2) Hemoglobin

	3. 혈액생화학적 파라미터 분석
	4. 조직병리학적 파라미터 분석
	5. 통계분석

	Ⅲ. 결과
	1. 혈액학적 파라미터
	2. 혈액생화학적 파라미터
	3. 조직병리학적 결과
	4. 상관관계 분석
	5. 병변별 정도에 따른 혈액 바이오마커 수치

	Ⅳ. 고찰
	Ⅴ. 요약
	Ⅵ. 참고문헌


<startpage>7
Ⅰ. 서론 1
Ⅱ. 재료 및 방법 2
  1. 실험어류 2
  2. 혈액학적 파라미터 분석 2
   1) Hematocrit 2
   2) Hemoglobin 3
  3. 혈액생화학적 파라미터 분석 3
  4. 조직병리학적 파라미터 분석 4
  5. 통계분석 4
Ⅲ. 결과 5
  1. 혈액학적 파라미터 5
  2. 혈액생화학적 파라미터 7
  3. 조직병리학적 결과 13
  4. 상관관계 분석 17
  5. 병변별 정도에 따른 혈액 바이오마커 수치 18
Ⅳ. 고찰 30
Ⅴ. 요약 35
Ⅵ. 참고문헌 36
</body>

