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Many studies bave been conducted in which fish were 
experimentally stressed and the ensuing changes in 
serum enzyme activities were recorded. Serum enzymes 
in rainbow trout were proposed as tools in the diag- 
nosis of water quality (Wieser and Hinterleitner 
1980). The examination of diatom flora was also pro- 
posed as an indicator of water quality (Lin 1979). 
Diatom flora bioassay is time-consuming and unecono- 
mical, but sert~ enzyme determination is easy and 
time-saving. If there is some relationship between 
the two aspects in water quality determination, the 
idea that serum enzyme in fish is an indicator in the 
diagnosis of water quality will be further supported. 

MATERIALS AND METHODS 

Fifteen water sampling sites were selected within a 
section, between Fushun and Nanzamu (see Figure I), 
of the Hunhe River and its tributaries. 0ne 10-L-water 
sample was obtained, 30 cm below the water surface, 
from each of the fifteen sites, respectively. �9 col- 
lecting period was from April 28 to May 4, 1984. Twen- 
ty-two carps (C r ~  carpio)weighing about 300 g 
each were bough-~oEom a local fishpond, about 50 km a- 
way from Fushun, in which the water was hot polluted. 
Having been acclimatized to the laboratory conditions 
(water temperature 23•176 PH 6.9• water being 
aerated with fresh air; I g breeding powder comprising 
one part of fish bone meal and five parts of soybean 
cake�9 g/d) for 10 d, one fish was put into a con- 
tainer containing one of the fifteen 10-L-water sam- 
ples. After the fish were exposed to the sampling wa- 
ter for 48 hr without food but with aeration, a 2-mL- 
blood sample was collected with a clean and dry all- 
glass syringe punctured carefully into the ventricle. 
Immediately after the syringe was withdrawn, the blood 
was transfered into a conical glass centrifuge tube 
and centrifuged at 4000 g for 20 min. In this way, 
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haemolysis hardly occured. The activity of the serum 
glutamate-oxaloacetate transaminase (GOT,E.C.2.6.1.1.) 
was measured (3ergmeyer 1974). The enzyme GOT results 
in the formation of oxaloacetate which can be converted 
to malate by the enzyme malate dehydrogenase (MDH) with 
the simultaneous conversion of NADH to NiD, a reaction 
wnich can be followed spectrophotometrically at 340 nm, 
The composition of the analytical system was: NADH 0.18 
mM, aspartate 100 mM, ~-ketoglutarate 6 mM, phosphate 
buffer PH 7.5, temperature 25~ 

At each sampling site, an additional 1-L-water sample 
was co!lected in the way mentioned above; then 15 mL 
iodine solution (6 g iodine of potassium, 4 g iodine, 
100 mL distilled water) was added. Most of the diatoms 
in the sampling water were classified and counted mic- 
roscopically under these conditions. But a few could 
not; they were classified and counted only after being 
treated with concentrated hydrochloric acid (ten parts 
of HC1, one part of sampling water) and boilig for 20 
min (Lin 1981). Finally, the biotic indices were cal- 
culated aecording to Shannor's formula (Wilhm I 967): 

D = - 

S 
N' 

i=I 

Where D stands for the biotic index of diatom; s, N, 
and Ni for the total number of the diatom species, the 
diatoms, and the ith species in a sample re~pectively. 

RESULTS AND DISCUSSION 

All the results are s~nmarized in Table I, Figure 2, 
and Figure 3. The different activities of serum GOT in 
different carps and the corresponding biotic indices 
of diatom summarized in Table I show some relationship 
between them. There has hot been any literature giving 
the normal range of the carp serum GOT in nature popu- 
lation around Fushun and Nanzamu in China, but accor- 
ding to this experiment, the activities of the serum 
GOT er the fish exposed to water samples No.1 and ~o.2, 
collected from two spring ponds which were not polluted 
and flowed into two tributaries far away from cities 
and towns, and water samples No.3 and No.4, collected 
upstream of the same two tributaries, which were con- 
s�9 slightly polluted, may be the normal range 
which lies between 120 and 340 mU/mL. As the pollution 
degree of water goes up, the activity of serum GOT in- 
creases considerably. To the first four water samples, 
although the biotic index of diatom changes slightly, 
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Figure 2. The activity of GOT and the biotic index 
of diatom. 
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Figure 3. The activity of GOT and the logrithmic 
value of the biotic index of diatom. 
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the corresponding serum GOT changes much. It means 
that the serum GOT is more sensitive to water pollu- 
tion than the biotic index o�8 diatom. The last two 
water samples were collected from t~o extremely pol- 
luted watercourses which just �8 out from ~shu~ 
which is a heavy in~ustrial ciiy with a population 
of more than one million. The experimental fish 
could lire for 48hrin these extremely polluted wa- 
ter samples and had a high value of serum GOT. 

In Table I, the data on fish GOT only apply to short- 
term (48 hr) exposure of fish, whereas the diatom data 
apply to long-term adjustments of diatom in the river. 
This is just the advantage. The purpose of this expe- 
riment is to find a short-term test which may bave the 
same function as one of some long-term test. Although 
the long-term effects of polluted water on fish may be 
the bases of other indicators of water quality, some- 
times it is difficult or impossible to find Cyprinus 
carpio in the highly or extremely polluted water . For 
example, Cyprinus carpio could not lire for 72 hr in 
the extremely polluted water sample. Even if the fish 
can be caught in the polluted water, the G0T can not 
be used as a sensitive indicator of water quality be- 
cause of biochemical adaptation. All these facts tell 
us that the serum GOT of Cyprinus carpio may be used 
as an indicator of water pollution in short-term test. 

Figure 2 shows the relationship between the activity 
of serum GOT and the corresponding biotic index. There 
is probably an exponential relationship between them. 
The activity of serum GOT and the logrithmic value of 
the biotic index of diatom are shov~ in Figure 3. 
There may be a linear relationship between them. &�8 
calculating, the corresponding regression function is: 

log�87 = 0.4118 - 0.00072 GOT (p < O.05) 

where BID is the biotic index of diatom, GOT is the 
value of the glutamate-oxaloacetate transaminase ac- 
tivity (unit: mU/mL). This result can �8 support 
the idea stated above. 
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