
200 

International Journal of Entomology Research 

www.entomologyjournals.com 

ISSN: 2455-4758 

Received: 16-03-2026, Accepted: 16-04-2026, Published: 01-05-2026 

Volume 11, Issue 2, 2026, Page No. 200-203 

 

Haemolymph lipid and protein alteration during larval development in Samia ricini infected with 

Nosema 

Alika Borphukan Borah1*, Dhiramani Bhuyan2, R K Bhola3 
1 Department of Zoology, University of Science and Technology, Meghalaya, Baridua, Ri-Bhoi, Meghalaya, India  

2 Department of Zoology, Jagannath Barooah University, Jorhat, Assam, India  
3 Department of Zoology, Gauhati University, Guwahati, Assam, India 

Corresponding Author: Alika Borphukan Borah 
 

 

 

 

Abstract 

Aim of the present investigation was to analyse the haemolymphs lipid and protein concentration in the last instar larva of 

Samia ricini inoculated with Nosema in three different seasons. It was found that during the development of 5 th instar larva of 

Samia ricini, in normal group haemolymphs lipid concentration was found to be comparatively higher on first two days, 

declining thereafter and again increasing up to highest level on 6th day during all three different broods in the year. On the 

other hand, infected groups exhibited significant increase of lipid concentration on all days except 1st day of July-August 

brood. During the month of July to August, it was found that haemolymphs protein concentration decreased significantly 

compared to control on day 3 post inoculation. The decline in protein concentration continued till the last day (day 6). During 

September-October and November-December, no significant difference was observed in haemolymphs protein concentration 

between control and inoculated larva till day 5 post inoculation. On day 6 post inoculation haemolymphs protein concentration 

was found to be significantly low compared to normal control. 
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Introduction 

Ericulture along with associated by-products is the 

sustainable source of livelihood for rural families in 

Northeast India. There are many factors that affect the 

success of commercial silk cocoon production, the menace 

of diseases being the prime one. The pebrine disease, caused 

by the microsporidian pathogen Nosema is one of the most 

deadly diseases in silkworms. Even though, most of the 

work has been done on the breeding aspect of silkworms, 

not much work has been published so far on pathological 

aspect of Samia ricini. Haemolymph is the only 

extracellular fluid of insects with diverse functions and 

reservoir for the products required for every physiological 

activity of the insect body, thus changes in the composition 

of haemolymph reflect the physiological and biochemical 

transformations taking place in the insect tissues (Pawar & 

Ramakrishnan,1977) [21]. Pathogens induce several 

biochemical and physiological alterations in insects 

(Martignoni,1964) [16]. The progress of infection by a 

pathogen in the host tissue can be monitored by studying the 

degree of variation in metabolic constituents Rajitha & 

Savithri,2014 [25]. To date, reports on cellular and 

biochemical changes after parasitic infection in Samia ricini 

are scanty. Present investigation was carried out to 

understand the change of haemolymph lipid and protein 

concentration during the development of Samia ricini 

infected with Nosema. 

 

Material and Methods 

Some disinfected eggs of Samia ricini were collected from 

Central Silk Production Centre, Azara, Guwahati and it was 

reared as per the sericulture manual, which was given by the 

Directorate of Sericulture, Government of Assam. Nosema 

spores were collected from infected larvae and crushed in a 

glass mortar and pestle with isotonic buffered saline. 

Crushed suspension was filtered through muslin cloth and 

stored in deep freezer. Spores were purified by 60% sucrose 

gradient method. 

 

Inoculation of larvae with Nosema spores 

Newly hatched healthy 5th instar larva was randomly 

collected from stock room, starved for 6 hours and divided 

into 4 batches, each batch with 50 larvae. 3 μl spore 

suspension containing 8x105 spores/ml was smeared on each 

castor leaf. Leaves were dried in air and used to inoculate 

larvae of three batches. Experimental batches were reared in 

a separate room. Control batch was provided with leaves 

smeared with distilled water. The inoculation was done 

during 3 different broods from July to December (July-

August, September- October and November-December).  

 

Haemolymph Collection 

Haemolymph was collected in a pre-chilled test tube 

containing a few crystals of thiourea by cutting the first 

proleg of 5th instar larva. Haemolymph was collected at an 

interval of 24hours for 6 days from day 0 post-inoculation. 

All the collected haemolymph was centrifuged at 3,000 rpm 

for 3 min and supernatant was used for estimation of lipid. 

 

Estimation of Lipid and Protein 

Haemolymph lipid was estimated by Sulpho-

phosphovanillin technique (Frings and Dunn, 1970) [11], a 

modified technique of Chabrol and Charonnat (1937) [7]. A 

Total haemolymph protein was estimated according to 

Lowry et al. (1951) [15] method.  

 

Result and Discussion 
Haemolymph lipid concentration was found to be 0.820 
mg/ml in control and 0.788 mg/ml in the infected larva on 
day 1 during summer (Table 1). No significant difference 
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was observed on day 1 between control and infected larvae. 
The haemolymph lipid concentration remained almost 
constant from day 2-5 in the normal larvae and increased 
significantly on day 6. Infected group exhibited significantly 
higher lipid concentration compared to respective control 
from day 2-6. 
During the month of September-October the lipid 
concentration was found to be 0.818 mg/ml in normal larvae 
on day 1, decreased on day 3 and increased thereafter till 
day 6 (1.12 mg/ml). No significant difference was observed 
in between control and infected larvae on day 1. However, it 
was found to be significantly higher in infected group which 
increased from 1.20 mg/ml on day 2 to 1.80 mg/ml on day 
6.Haemolymph lipid concentration were found fluctuating 
from 0.92-1.37 mg/ml in normal 5th instar larvae from day 
1-6 in November-December, an increasing trend was 
observed in infected group where it was found to increase 
from 1.2 mg/ml on day 1 to 2.11 mg/ml on day 6. Although 
no significant difference in lipid level was observed on day 
1 between control and infected group, but it was found to be 
significantly higher in infected group from day 2-6. In the 
control group the lipid concentration remained almost static 
from day 1-6, whereas the infected group exhibited a 
twofold increase from 1.2 mg/ml on day 1 to 2.11 mg/ml on 
day 6. All the data were analysed by using the statistical 
computer application SPSS 16.0 was used. The data 
generated was average of three independent experiments. 
All the data were subjected to independent sample t-test and 
means were compared 0.05 level of significance.This study 
shows significant increase in the lipid concentration of 
haemolymph in infected larvae than normal larvae. An 
increased level of lipid content was recorded by many 
authors. It is mentioned that lipids are mobilized to the 
haemolymph in response to immune challenge (Cheon et 
al., 2006, Dettloff et al., 2001, Mullen et al., 2003) [8, 10, 18]. 
A study of mosquito-parasite interaction (Plasmodium 
falciparum and Anopheles gambiae) confirmed that infected 
field mosquitoes present an increased transcriptional level of 
lipophorin proteins (Mendes et al., 2008). Aboul et al. 
(1991) [1, 17] found double fold elevation of haemolymph 
lipid level in Plodiainter punctata larvae after treatment 
with Bacillus thuringiensis and suggested that increased 
lipid level may be due to conversion of some proteins into 
fat (Raina,1980; Rostom et al.,1972) [23, 26] during starvation. 
Similar observations were reported by Govindan et al. 
(1998) [12] in silkworm larvae infected with NPV. Lipids 
could be used as an energy source or for membrane 
biogenesis at the site of infection or in hemocytes (Arrese 
and Soulages, 2010) [2]. On the other hand a decreased level 
of haemolymph lipid was reported by Rajasekhar et al. 
(1992) [24], suggesting that pathogen might have utilized the 
lipid. Sarma et al. (1994) and Bennett and Shotwell (1972) 

[5, 27] explained that infested larvae use lipid for producing 
enzymes to remove pathogens. During July to August it was 

found that haemolymph protein concentration decreased 
significantly compared to control on day 3 post inoculation. 
The decline in protein concentration continued till the last 
day (day 6). During the months of September-October and 
November-December, no significant difference was 
observed in haemolymph protein concentration between 
control and inoculated larva till day 5 post inoculation. On 
day 6 post inoculation haemolymph protein concentration 
was found to be significantly low compared to normal 
control (Table 2). Here it was found that during the 
development of 5th instar larva of Samia ricini, there is a 
rapid increase in the haemolymph protein concentration 
which attains its peak at the end of larval life irrespective of 
the season. Similar observations have been recorded where 
protein concentration was found to be higher at the end of 
larval stage in the silkworms (Ito and Arai, 1963, Banno et 
al., 1993, Murthy et al., 2014) [4, 14, 19]. Nutrition plays an 
important role in the development and metamorphosis 
particularly in lepidopteran insects where adult is a non- 
feeding stage (Srivastava et al., 1982) [29]. High 
concentration of haemolymph proteins have been correlated 
with high consumption of mulberry leaves and subsequently 
high rate of conversion and their accumulation in 
haemolymphs of Bombyx mori (Banno et al., 1993, Aruga, 
1994) [3, 4]. It has been proved that larval fat body is active in 
the synthesis and secretion of haemolymph proteins during 
the larval growth. When larva cease to feed these proteins 
are again selectively removed from the haemolymph and 
stored as intracellular granules for use at the time of 
metamorphosis (Chen, 1978) [9]. High protein concentration 
is an indication of greater metabolic activity. Synthesis and 
utilization of haemolymph proteins are conditioned by 
genetic and hormonal control (Hurliman and Chen, 1974) 

[13]. In the present study, a steady increase in the 
haemolymph protein concentration during the development 
of last larval instar in all the three broods indicates the 
influence of dietary proteins with no effect of season 
provided dietary status remain the same. Padma Sree & 
Ramani (2015) also found significant reduction in protein 
and lipid content of hemolymph compared to control Group 
after inoculation of fungal pathogen.After this study higher 
protein concentration was observed in the larva of 
Antheraea mylitta infected with polyhedrosis virus, 
however, on the last day the protein concentration was 
found to decrease significantly compared to control (Singh 
et al., 2011) [28]. Increase in the haemolymph’s protein 
concentration was related to increased synthesis and release 
of fat body proteins, production of antimicrobial substances 
such as lectins, defensins and attacins. Pombo (1998) [22] 
also reported production of viral induced protein in 
silkworm larva infected with baculovirus. Watanbe et al. 
(1971) reported active synthesis of midgut proteins as well 
as polyhedron proteins induced by polyhedrosis viral 
infection which continued till the end of larval life. 

 

Table 1: Haemolymph lipid concentration (mg/ml) in 5th instar larvae of Samia ricini infected with Nosema in three different broods 
  

Season 

Haemolymph lipid Concentration (mg/ml) 

Days after Inoculation 

Treatment 1 2 3 4 5 6 

July-August 
Control 0.820±0.178 0.773±0.206 0.773±0.316 0.750±0.404 0.828±0.183 1.180±0.730 

Infected 0.788±0.318 0.838±0.577 1.200±0.163* 1.440±0.743* 1.450±0.491* 1.540±0.568* 

September-
October 

Control 0.818±0.466 0.810±0.209 0.698±0.222 0.715±0.273 0.775±0.403 1.12±0.103 

Infected 0.893±0.318* 1.20±0.105* 1.60±0.098* 1.32±0.135* 1.67±0.543* 1.80±0.183* 

November-
December 

Control 1.00±0.178 0.92±0.147 0.81±0.240 0.72±0.568 1.00±0.16 1.37±0.543 

Infected 1.20±0.105* 1.47±0.674* 1.67±0.543* 1.59±0.960* 1.80±0.183* 2.11±0.338* 

*Significantly different p<0.05 



  

202 

Table 2: Haemolymph protein concentration (mg/ml) in 5th instar larvae of Samia ricini infected with Nosema in three different broods. 
 

Season 

Haemolymph Protein Concentration (mg/ml) 

Days after Inoculation 

Treatment 1 2 3 4 5 6 

July-August 
Control 36.68±3.32 43.06±2.98 47.11±3.97 52.12±4.31 53.73±4.07 60.00±3.68 

Infected 35.40±3.23 41.86±4.67 33.60±2.28* 30.60±1.94* 28.20±1.39* 23.33±1.63* 

September-October 
Control 45.38±3.60 46.52±3.09 51.31±1.79 55.11±3.38 54.82±4.35 60.66±4.80 

Infected 43.47±3.61 45.54±2.83 49.66±2.44 53.81±3.36 52.95±4.00 53.29±2.32* 

November-December 
Control 44.69±5.32 47.25±4.31 52.62±1.90 52.69±1.94 55.18±2.62 61.20±3.43 

Infected 42.47±5.69 46.02±4.26 51.43±2.35 52.00±1.31 52.58±2.74 51.06±5.81* 

*Significantly different p<0.05 
 

Conclusion: 

The Present study has significant alteration in haemolymphs 

lipid and protein of 5th instar Samia ricini larvae infected 

with Nosema. A statistically significant increase in 

haemolymphs lipid concentration was observed in infected 

larvae from day 2 post inoculation, indicates mobilization of 

lipid to meet increased energy demand and immune 

response during infection caused by Nosema. On the other 

hand decrease in haemolymphs protein level in infected 

larvae indicates in possible utilization of proteins in defence 

mechanism and metabolic adjustments. These findings 

highlight the haemolymphs lipid and protein concentration 

as the indicators during infection and physiological stress 

for better understanding and management of disease 

condition in eri silkworm culture. 
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