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Elephants are members of the broad evolutionary tree leading to 
ungulates or hoofed mammals. With the extinction of most of their close 
relatives, they are themselves the last couple of twigs of a once great 
evolutionary branch whose ramification extended all over the globe 
in the geologically recent past. The study on biochemical polymorphism 
in Indian elephants was undertaken with a view to supply information 
which could be correlated by geneticists with economic and fitness traits 
and thus to evolve a new breeding policy which will help in the preser-
vation of this valuable species. 

Materials and Methods 
Samples of blood for the study were collected from 36 clinically 

healthy Indian elephants, of bath sexes and varying~in age from 9 years to 
50 years, maintained under ideal nutritional regime by the Forest Depart-
ment of the Government of Kerala and Temple Devaswoms. Blood 
samples (5 ml) for the determination of polymorphism in haemoglobin 
were collected from the ear vein into clean tubes containing EDTA as 
anticoagulant. By centrifugation, the erythrocytes were separated and 
these were mixed with an equal volume of isotonic saline, and centri-
fuged again. The washing was repeated twice. A 2.5°i° aqueous sus-
pension of washed erythrocytes was used for spotting. 

Serum for polymorphic studies on albumin was prepared by keeping 
another samole of blood, collected simultaneously from the ear vein, in 
a plain glass tube in a slanting position for 25 min and then keeping it in 
a refrigerator for 10 hrs. The sample was then centrifuged (2600 x g) for 
15 min to separate out the clear serum. 

For studies on haemoglobin, a 1.5% solution of pure Japanese 
agar in Tris—EDTA—Boric acid buffer (pH 8.9) was used as the vessel 

~,, buffer and also to coat the slides (3 ml;slide) 2 u! of washed erythrocyte 

* Part of the M. V. Sc. Thesis submitted by the first author to the Kerala Agri-
cultural University. 
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Fig. 1. 
Electrophorogram—Haemoglobin 

Fig. 2. 
Electrophorogram—Albumin 
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suspension in a strip of filter paper was kept one centimeter away from the 
end on the gel. The run was for 10 hrs (current intensity: 2 mAjslide) , 
The slides were fixed in two stages, with acetic acid-methanol-water 
mixture (1:7:2) (Fixative I) for 30 min and then in acetone-water mixture 
(9:1) (Fixative I I) for 4 hrs. The slides were then covered with wet 
filter paper and dried in an incubator at 40°C overnight and then stained 
with Benzidine stain (0.25°~0) for 10 min and later destained with 
methanol-acetic acid-water mixture (4:1:5) for 15 min. In the case of 
albumin a 1.5 io solution of pure Japanese agar in Tris-citric acid buffer 
(pH 5.8) was used to coat the slides (3 ml/slide). The tank was filled 
with Boric acid-sodium hydroxide buffer (pH 7.8) and the run was made 
for 2 hrs (2.8 mA/slide). 2 ul of serum was used for spotting. The slides 
were fixed on identical lines as described above. Amido Black 10 B 
stain (0.1 %) was used for staining (15 min) and then the slides were 
destained following the procedure described above. 

Results and Discussion 

Electropherograms of haemoglobin revealed only one type of band 
in the case of Indian elephants (Fig. 1). This is in agreement with the 
findings of Janusch and Janusch (1964) in African elephants. All the 
animals studied for albumin polymorphism showed two bands, a fast 
moving dark stained fraction namely AIbA and a slow moving light 
stained fraction AIbB (Fig. 2). None of the animals studied showed a 
single band. It appears that a mendelian co-dominant mode of inheritance 
in albumin variants might have been operating in elephants. In the present 
study, elephants homozygous for fast moving (AIbA) or slow moving 

(Alb6 ) alleles could not be observed as evinced by absence of single 
band. 

No conclusion could be drawn based on this limited work in 36 
Indian elephants. Studies on a large number of animals is needed to con-
firm existence of polymorphism in elephants. 

Summary 

Blood samples from thirty-six Indian elephants varying in age 
from 9 to 50 years and of both sexes belonging to the Forest Department, 
Government of Kerala grid Temple Devaswoms, were subjected to agar-gel 
electrophoretic study for haemoglobin and albumin polymorphism. All 
the animals showed a single band with regard to haemoglobin. But in 
the case of albumin two bands were consistently seen, a fast moving dark 
stained fraction (AIbA) and a slow moving light stained fraction 
(Alb B ). None of the animals studied had a single band for albumin, 
establishing the fact that a mendelian co-dominant mode of inheritance 
exists in elephants. 
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