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Preliminary Studies on the Necropsy-Based Health Assessment Index (HAI) Using a
Ecological Indicator Species. An, Kwang-Guk™*, Ja-Hyun Kim, Dae-Yeul Bae and Jae-Yon
Lee (School of Bioscience and Biotechnology, Chungnam National University, Daejeon 305-
764, Korea)

Biological health in aquatic environments has been assessed by several approaches
using various bio-taxa. Especially, fish has been identified as one of the best
ecological indicators for an integrative health assessments in aquatic environments.
In this preliminary study, the necropsy-based approach using the Health Assessment
Index (Adams et al., 1993; HAI, Blazer, 2000), was employed for the assessments of
aquatic environments influenced by eff luent water from wastewater disposal plants
(WDP) near a urban stream (i.e., Gap-Stream). For the impact analysis from the
effluents, we developed 10 metric necropsy-based model including M; skin, M; fin,
M3 thymus, M4 spleen, Ms hindgut, Mes kidney, M7 liver. Mg eyes, Mg gill, and Mo
pseudobranch. We set up duplicate controls (natural upstream water plus 5 fishes in
each control tank) and duplicate treatments (effluent water from the WDP plus 5
fishes in each treatment tank) in the laboratory. Preliminary results showed that
HAI values in the controls were zero, indicating an excellent condition by the
criteria of HAI, while the HAI values in the treatments ranged between 40 and 150,
indicating a poor condition. Also, various health conditions, based on the index of
biological integrity (IBIl), species richness, tolerance guilds, and trophic guilds
supported the HAI approach. The HAI approach, not applied in Korea, not may be
used as an surrogate for ecological health assessment in lotic ecosystems
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Fig. 1. The Sampling sites (the control and treatment
sites) in Gap stream for the analysis of necropsy-
based health index.
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Table 1. The criteria of necropsy-based Health Assessment Index (HAI), the values and the fish conditions.

Criteria of HAI Values of HAI Fish conditions

Excellent (EX) 0 Normal : no apparent aberrations, no pollutant

Good (G) 10 Slight : Apparent one aberrations at fins or skin.

Fair (F) 20~30 Moderate : Increase pollutant, below three aberrations
Poor (P) 40~180 Severe : Observed many aberrations

Very poor (VP) 190~300 Very severe : Observed aberrations at most variable (organ)
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Table 2. Metric evaluations for necropsy - based health assessment index (HAI) in the controls (C:-Cs) and treatments (T1-

Ts).
. . Substitued Control (C) Treatment (T)
Metric Metric .
: M value for

# attributes etric symptoms the HAI Ci C, C3 C4 Cs T1 To T3 T4 Ts
Normal: no aberrations 0

My Skin Mild skin ab_erratlons _ 10 00 0 0 0 0 0 10 20 20
Moderate skin aberrations 20
Severe skin aberrations 30
No active fin erosion 0
Light active erosion 10

M Fins Moderate active erosion with some 20 0O 0 0 0 O 0 0 10 20 20

hemorrhage on the fin

Severe active erosion with some hemorrhage 30
No hemorrhage 0

Ms  Thymus Mildhemorrhage 10 00000 0 O0O0 0 O
Moderate hemorrhage 20
Severe hemorrhage 30
Normal black, very dark red, or red 0
Normal granular, rough apperance of spleen 0
Norular: containing fistulas or nodules of 30

My Spleen varying size 0O 0 0 o0 O 0 030 0 O
Enlarged: noticeably enlarged 30
Other: gross aberraitions not fitting above 30

categories

Normal: no inflammation or reddening 0

Ms Hindgut Slight mﬂtatmmatlon _or reddenlng. 10 00 0 0 O 0 010 0 O
Moderate inflammation or reddening 20
Severe inflammation or reddening 30
Normal: firm dark red color, lying relatively 0

flat along the length of the vertebal colume

Swollen: enlarged or swollen wholly or in part 30

Mottled: gray discoloration 30
Ms Kidney  Granular: granular appearance and texture 30 0O 0 0 0O 0O 30 030 0 O
Urolithiasis or nephrocalcinosis; white or cream-

colored mineral material in kidney tubles 30
Other: any aberrations not fitting previous 30
categories
Normal: solid red or light red color 0
“Fatty” liver, “coffee whit cream” color 30
Nodules in the liver cysts or nodules 30
Focal discoloration: distinct localized color 30
M7 Liver changes 0O 0 0 0O 0O 30 030 0 O
General discoloration: color change in whole
liver 30
Other; deviation in liver not fitting other 30
categories
No aberrations: good “clear” eye 0
Generally, an opaque eye (one or both) 30
Swollen, protruding eye (one or both) 30
Ms Eyes Hemorrhaging or bleeding in the eye 30 0O 0 0 0O 0O 30 0O 023 O
(one or both)
Missing one or both eyes 30

Other: any mainfestation not fitting the above 30
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Table 2. To be continued.

IR S (HA) =8 67

Metric  Metric . Substitued Control (C) Treatment (T)
4 attributes Metric symptoms YAl O . G, Ch Ci Co T T Ta Ta To
Normal: no apparent aberrations 0
Frayed: erosion of tips of gill lamellae
resulting in “ragged” gills 30
Cludded: swelling of the tips of the gill 30
Mo Gill lamellae 0O 0 0 0O O 30 0 023 O
Marginate: gills with light, discolored
margin along tips of the lamellae 30
Pale: very light in color 30
Other: any observation not fitting above 30
Normal: flat, containing no aberrations 0
Swollen: convex in aspect 30
Lithic: mineral deposits, white, somewhat 30
Mo Ef;arl:gl'? amorphous spots 0 0 0O0OO 0 OO0 0 O
Swollen and lithic 30
Inlamed: redness, hemorrhage, or other 30
Other: any condition not covered above 30
0 0 O O 0 120 0150100 40
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Fig. 2. The analysis of necropsy-based metrics using Rhynchocypris oxycephalus : (al) the control in skin, (a2) the
treatment in skin, (a3) the control and treatment fins, (b1) the control in spleen, (b2) the treatment in spleen, (c1)
the control in kidney, (c2) the treatment in kidney, (d1) the control in liver, (d2) the treatment in liver, (el) the
control in eyes, (e2) the treatment in eyes, (f1) the control in gills, (f2) the treatment in gills.
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