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Abstract. Coelomocytes and haemocytes of 5 local species of earthworms were
studied. The structure of different cells is the same in different species. The total
and differential count of the haemocytes showed some species specificity. Perionyx
excavatus, a species that can be adapted to a wide range of temperature, on acclimation to 80 C cold, did not show any significant change in the total count of cells, but
did show some changes in the density of different stages of eleocytes.
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1. Introduction

The coelomocytes of earthworms are known to play major roles in regeneration,
immunity and wound healing (Kindred 1929; Chapron 1932; Liebmann 1942;
1947 ; Baily et al 1971 ; Hostetter and Cooper 1972, 1974 ; Burke 1974 ; Fischer
1977). Kollmann (1908) and Liebmann (1942) have examined the morphology of
different types of coelomocytes in the coelomic fluid of earthworms.
It is known in earthworms that the coelomic fluid is different from the blood containing haemoglobin. Physiologically and biochemically these two fluids differ
succintly in many properties (Laverack 1963). In the present study an attempt
has been made to compare the cell types circulating in these fluids of different species
of earthworms inhabiting Bangalore soils.
2.

Materials and methods

Earthworms Pheretima elongata, Megascolex mauritii, Octochaetoides beatrix,
Pontoscolex corethrurus and Perionyx excavatus were collected from the pastures
and gardens in University of Agricultural Sciences, Bangalore. Perionyx excavatus alone was acGlimated to 8° C for 15 days to find the influence of environmental
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stress on haemocytes and coelomocytes, and to examine the ftmctional importance
of these different cells.
For total count studies, the coelomic fluid was collected by introducing a fine
thin glass capillary behind the clitellum, and blood was drawn into separate capillary from the region of lateral hearts after making an incision on the dorsal surface.
Coelomic fluid and blood were transfwred on to cavity slides before drawing the
fluid into haemocytometer, and diluting with dilution fluid (Archer 1977). The
dilution fluid was earthworm Ringer (Rushton 1945) with 3 ~ acetic acid. The
blood was collected from a thin dorsal blood vessel without getting mixed up with
coelomic fluid following the procedure of Yeager and Tauber (1935).
Thin smears of the coelomie fluid and blood were prepared on microscopic slides
and air-dried before staining. The smears were examined using Wrights' Stain and
Leishman's stain (Archer 1977). Leishman's stain yielded a good contrast and
clear cellular details.

3. Results
Figure 1 shows the different coelomocyte and haemocyte types present in earthworms under investigation. The structure of individual cells, irrespective of their
distribution in different species seems to be the same in all worms studied. The
cell types presented in figure 1 also conform to the description by Liebmann (1942)
and have therefore been classified after him.
The total coelomocyte count did not show significant variation in worms (tables 1
and 2), except for Perionyx excavatus which had a higher count than rest of the
worms studied. The frequency of different coelomocytes (differential count) showed
considerable variations among different species. Lymphoidocytes were more in
number than eleocytes in each species. Among eleocytes, greater frequencies were
observed in mueocyte counts than those of vacuolocytes or granulocytes. Megascolex rnauritii had more mucocytes than other species. Pontoscolex corethrurus
showed greater densities of lymphoidocytes in the eoelomic fluid.
The haemoeyte count, unlike coelomocyte count varies in many species (tables 1
and 2). Megaseolex mauritii and Pheretima elongata showed comparable counts.
Low counts were obtained in Octochaetoides beatrix and high count was recorded
in Perionyx excavatus. The frequency of different haemocytes varied in worms.
In all species lymphoidocytes were more than eleocytes. Octochaetoides beatrix
and Pontoscolex corethrurus lacked trephocytes.
Figure 2 describes the survivability of different species exposed to different environmental temperatures. Octochaetoides beatrix tolerated only a narrow range of
temperature; Perionyx excavatus tolerated a wide range. Thus the species differed
in their tolerance to environmental temperatures.
Table 3 demonstrates the variations in haemocytes and coelomocytes in Perionyx
excavatus on acclimation to 8° C cold. Among the coelomocytes only the large
granulocytes decreased in number on cold acclimation. Significant reductions in
the number of large and aged vacuolocyte type of haemocytes were also noted.
But small vacuolocyte haemocytes increased in their density on cold acclimation.
The lymphoidocytes in both blood and coelomic fluid did not show any change in
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Figure 1. Coelomocyte and haemocyte types observed in earthworm
excavatus; A--Large and aged vacuolocyte ( x 900): B---Mucocyte
C--Large granulocyte (× 900); D--Small vacuolocyte (× 900);
granulocyte ( ,'," 900) ; F--Trephocyte ( x 540) ; G--Lymphoidocyte ( x
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Figure 2. Degree o f tolerance to the environmental temperature exhibited by
different species of earthworms.
Table 3. Total and differential count of cells compared in normal and cold acclimated Per±onyx excavatus.
Normal Perionyx

excavatus

Cold acclimated

Per±onyx
excavatus

Incidence o f change
on acclimation

Coelomocytes
Total cell count ( - - x 10s)]
Cumin of coelomic fluid
42.734- 3.35 (11)

38.224- 7.8 (9)

Nochange

Differential count (% total
cell population)
(A) Mucocytes
Vacuolocytes
Granulocytes
Large granulocytes
Lymphoidocytes

9.0 42-71q1.0
9"0 476.46-t-

No change
No change
No change
Decrease t
No change

12.3 41 9441.0
13.75-t73.94-t-

3.2
0-96
2'2
3.6

3.74
1.10
2.7
4.5

t =2.35
t = 1-8
= 4.75
t = 1.51

Haemocytes
Total cell count ( - - × 108)/
Cumin of blood

59.71-1- 9.16(7)

49"36-t-10.27(11)

No change t = 2.207

Differential count (% total
cell population)
(B) Trephocytes
Granulocytes
Vacuolocytes
Large vacuolocytes
Lymphoidoeytes

14.664. 3.9
1 •0
1.0
11.25 4- 3.3
69.53-1-11.38

12.0 4I •0
3.6947' 5 :t:
74.3 4-

No change t = 2.06
No change
Increase t = 7.079
Decrease t = 3.22
No change t = 1.329

2.2
1.38
2.3
4.9

Note : (A) Frequency of different types of Coelomocytes expressed as mean value -4- S.D. (15)
(B) Frequency of different types of haemocytes expressed as mean value -4- S.D. (15).
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their densities. Cold acclimation brought about a change only in eleocyte concentrations.

4. Discussion
In the present study a significant variation was observed in the haemocyte count
among the different groups of worms. In literature no significance is attached to
the variations in haemocyte count in worms. The greater number of cells in
coelomic fluid rather than in blood, has been attributed to the worm's immune
mechanism (Hostetter and Cooper 1972, 1974).
It is known that cold adaptation brings forth several metabolic changes in earthworms (Saroja and Roe 1965; Roe 1967). The present results showed that the
degree of adaptability varies with worms. In Perionyx excavatus, tolerant to a
wide temperature range, cold acclimated worms did not alter the densities of their
lymphoidocytes, the number of vacttolocytes however increased and that of large
degenerating cells decreased. According to Lavia and Hill (1972) the vacuolisation and nuclear pycnosis are signs of cell death. This suggests that acclimation
to cold environment requires the transfer of nutrient (may be at a faster rate) by
vacuolocytes, and also that the degeneration of cells is delayed.
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