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Effect of  seasonal  variations and cold acclimation on serum transaminase activity of  common Indian frog Rana 
tigrina 1 

Kavindra  Singh and Km. N. Singh 

Postgraduate Department of Zoology, Bareilly College, Bareilly 243001 (India), 28 December 1977 

Summary. A definite seasonal change is observed in 2 transaminases, SGOT and SGPT of R. tigrina. Cold acclimation 
significantly depresses transaminase activity of serum. 

Although t ransaminat ion reactions have been well-docu- 
mented and a number  of studies have been made on the 
kinetics and properties of  transaminases in mammal i an  2-4 
and n o n m a m m a l i a n  tissues 5-9, very little information is 
available on the effect o f  cold acclimation and seasonal 
variations on the transaminase activity. Almost nothing is 
known about  these factors in amphibians.  The present work 
is an attempt in this direction to fill the void. 
Materials and methods. The frogs of both the sexes ranging 
from 200 to 500 g in weight were obtained from the local 
suppliers and kept in a vivarium mainta ined outside the 
laboratory in perfectly natural  conditions. The blood was 
always obtained by aortic puncture from pithed and dis- 
sected frogs. Transaminase activities were recorded for 
each month  during 1976 to 1977. The influence of  cold 
acclimation was studied by keeping the frogs at 13~ 
(inside the refrigerator), whereas the room temperature was 
38 ~ at the same time. The frogs were taken out at regular 
intervals and their transaminase activity was determined. 
Appropriate controls were run simultaneously. Transami-  
nase activities were determined according to Rei tman and 
Frankel  ~~ using Spectronic-20 Spectrophotometer, at a tem- 
perature of 37 ~ and pH 7.5. The results are expressed in 
RF-units.  1 RF-un i t  is equivalent  to the formation of 

4.82x 10 -4 IxM glutamate /min.  The points in  the figures 
represent an average of 5-6 readings+SEM. 2 transami- 
nases aspartate aminotransferase (EC 2.6, 1.1) and L- 
alanine aminotransferase (EC 2.6, 1.2) would be referred 
here after as SGOT and SGPT respectively. 

Results. The values of SGOT and SGPT observed 
throughout the year are shown in figure 1. SGOT has been 
found much more active than SGPT. The serum transami- 
nase activity is lowest in January (SGOT 45.7+1.0 and 
SGPT 12.5+0.99), rise gradually till the peak values are 
observed in August (SGOT 133.6+2.0 and SGPT 
28.8+1.35). Thereafter the activity again shows a gradual 
fall till almost the same level is reached as in January. The 
effect of  cold acclimation of the frogs kept at 13 ~ for 
various periods has been shown in figure 2. A steep fall was 
recorded in  transaminase activity from 2nd day onwards. 

Discussion. It is well-known that transaminases are widely 
distributed in plant  and animal  tissues ~1 and establish a l ink 
between the metabolism of amino acids, carbohydrates and 
fats. The normal  values of  SGOT and SGPT recorded in 
R. tigrina compare favourably with the values recorded for 

1 2  13  6 9 other vertebrates ' and invertebrates - ,  where G O T  ac- 
tivity has been  observed to be higher than GPT. 
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Fig. 1. Monthly average SGOT (@ @) and SGPT 
(O Q) activity showing seasonal change in Rana tigrina. 
(Average values of the whole year: SGOT 87.6+6.0: SGPT 
20.0+2.0 RF-units.) 
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Fig. 2. Effect of cold acclimation on SGOT (0-----------0) and 
SGPT (O O ) activity in Rana tigrina. 
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There does not seem to be any work done on the variations 
in transaminase activity at different times of  the year. A 
definite change exists in the transaminase activity of 
R. tigrina. The average values of SGOT and SGPT record- 
ed for the whole year can be divided into 3 phases. In the 
first phase, from November to March, the values are 
relatively low (SGOT 50.0-80.0 and SGPT 15.0-19.0). The 
2nd phase is close to average values, and in the 3rd phase 
the values are higher with the peak in August. The high 
values of transaminase activity (3rd phase) seem to be in 
direct correlation with spawning period. The high level of  
this enzyme may be indicative of active phase and higher 
metabolic activities in frogs in this period. This may also be 

related to rise in serum glucose 14 and protein Is reported in 
this animal, during the same period. 
Low values of  SGOT and SGPT observed in December 
and January appear to be related with fall in temperature 
(40 ~ in summer to 15 ~ in winter). This is also corrobo- 
rated by the results of  the experiments on cold acclimation 
of  the frog. Low values of  SGOT and SGPT are observed 
when the frogs are acclimatized at low temperatures. Rat 
tissues 16 exposed to cold for 72 h also show a rapid fall in 
transaminase activity at early stages, but they regain the 
normal level after some time, but no such change was 
observed in frog serum upto 168 h. This may be due to the 
poikilothermic nature of these animals. 
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On the modification of sulfhydryl groups by 4-cyclopentene-l,3-dione' 
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Summary. 4-Cyclopentene-l,3-dione reacts quantitatively with sulfhydryl groups of both cysteine and the sulfhydryl 
containing protein pinguinain. A 10fold excess of the reagent totally modifies cysteine after 15 min at room temperature 
and the single sulfhydryl group in native pinguinain is totally modified by a 48-86fold excess of  reagent. 

Recent work from this institution 2'3 has shown that the 
sulfhydryl reagent NEM induces electrical excitability in 
the ventroabdominal flexor muscles of the crustacean A tyas 
occidental& a naturally nonexcitable tissue. As a result of 
this work it has been proposed that the effects of NEM in 
these tissues depend on the induction of new properties in 
the membrane proteins, likely to arise from the conversion 
by NEM of -CH2-SH side chains to polar thioethers. 
Neither the nitrogen nor the chains attached to it appear to 
be essential for this effect, as 4-CPD 4, a compound similar 
to NEM but containing a methylene group instead of a 
tertiary nitrogen also induces excitability 5. Although this 
compound has not been regarded as an SH reagent we 
decided to study whether 4-CPD does in fact react with 
sulfhydryl groups. The modification of a protein with 4- 
CPD may have interesting effects on its tertiary structure 
because of the presence of 2 symmetrical carbonyl groups 
in the reagent molecule which will enable it to form 
hydrogen bonds with neighboring NH 2 groups in the pro- 
tein. 
Materials and methods. Chemicals. 4-CPD was from Al- 
drich; cysteine from Sigma; DTNB from Calbiochem; 
BAPNA from Merck; precoated silica gel plates from 
Kontes/Quantum; Sephadex gels from Pharmacia. 
Reaction of 4-CPD with cysteine: TLC. 1-mM solutions of  
cysteine and 10-mM solutions of 4-CPD were prepared in 
5 mM phosphate buffer at pH 6.0. 0.5 ml of  each solution 

was mixed for 15 min at room temperature and 30 gl of the 
reaction mixture was spotted in 20x 4 cm precoated silica 
gel plates and chromatographed using butanol: acetic acid: 
H20 (4:1 : 1) as solvent. Equal volumes of the cysteine and 
4-CPD solutions were spotted as references. Cysteine and 
its thioether were detected by staining with ninhydrin spray 
and 4-CPD with iodine vapors. An identical experiment 
was performed with the same solutions at pH 7.6. 
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Modification of SH groups in the protease pinguinain by 4-CPD. 
The ordinate shows the DTNB titratable groups (gmoles) left after 
addition of varying amounts of 4-CPD. Modification performed in 
5 mM phosphate at pH 7.6. The reaction was allowed to proceed 
for 1 h. 


