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ABSTRACT 

Chicken eggs have frequently been used as research models for pathogenic 

disease processes and human research biology. The inflammatory responses 

and immune suppressions significantly influence the growth of chicken 

embryo fibroblasts’s (CEFs) growth. In the current study, CEFs were 

isolated, grown and effect of temperature, serum, incubation, and viral 

growth were examined. An inverted microscope confirmed morphological 

features and spindle shape CEFs. It was revealed that 37 ºC temperature, 

24-48 h incubation time, and 10% fetal bovine serum (FBS) solution are 

best optimal conditions for cultivation of CEFs. Viral growth was more 

prominent with an increase in incubation time span. Haemagglutination 

(HA) and haemagglutination inhibition (HI) assays confirmed 1024 virus 

counts and 6 titer of blood. The current study is a contribution to the 

literature that could be explored to model a platform for the development of 

viral vaccines by using CEFs cultures. 

Keywords: chicken embryo fibroblasts, primary cell culture, vaccine 

development 

1. INTRODUCTION 

Numerous studies have used chickens and their eggs as research models 

pertaining to human biology and pathogenic disease processes. For the first 

time, Aristotle observed embryonic similarities among human and chicken 

egg development [1]. Chicken is also used as a relevant research model for 
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immunological studies because of its resemblance with human immune 

system [2]. In 1914, James Murphy studied host and graft response in a 

chicken embryo. It was observed that chicken embryo developed a 

defensive mechanism against the tissues from foreign species. The resistive 

potential could be induced in an embryo at the early stage of development. 

This can be achieved by implantation of graft from adult spleen or bone 

marrow to explicit immunologic creatures [3]. 

Despite the fact that this was a highly challenging process, chicken eggs 

were also used for culture and propagation of different viruses, for instance 

Newcastle, influenza, avian, small pox, and mumps to develop vaccines [4–

6]. Similarly, chicken embryonic neurons have the ability to invade mouse 

tumors which revealed that growth factors are important regulators for 

healthy and disease-related processes in cancerous cells [7]. The 

development of laboratory vaccines, discovery of bursa for antibody 

manufacturing, progress in oncology, immunology, cancer and genetics 

have all been significantly influenced by chickens [8]. 

The production of numerous extracellular matrix proteins, such as 

proteoglycans, glycosamineoglycans, and collagen has been achieved by 

chicken embryo fibroblasts (CEFs) [9–11]. Irregular form of active 

connective tissues inside CEFs cells makes them an essential component in 

several cell cultures [12]. Currently, it was reported that CEFs have variety 

of other roles in addition to the production of extracellular components [13]. 

CEFs are prepared in laboratories not only for genetic [14] and scientific 

studies [15], however, also to connect tissues and organs to the body [16]. 

Fibroblasts are the cells which are most frequently seen in connective 

tissues that play a pivotal role in the formation of collagen and extracellular 

matrix [17]. These cells also play a crucial role in wound healing process 

[18]. Fibroblasts have two or more speckled nuclei and branching 

cytoplasm [19]. There is a lot of rough endoplasmic reticulum (RER) in 

active fibroblasts. On the other hand, small sized inactive fibroblasts are 

termed as fibrocytes characterized by spindle shape and lower RER levels. 

Fibroblasts do not form flat monolayers like epithelial cells do, nor do they 

have a confined binding to the basal lamina on one side [20]. As isolated 

cells, they showed slower movement over the substrate. A CEFs have a life 

expectancy of 57 ± 3 days [21].  
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There is a difference in fibroblasts and fibrocytes.  The word “blast” 

refers to cells or stem cells that have their active metabolism [22]. The 

fibroblasts are in an activated condition, while the fibrocytes are quiescent 

as far as tissue metabolism and maintenance are concerned [23]. Since there 

are more proteins in fibroblasts, their cytoplasm was basophilic in nature. 

Whereas, fibrocytes have acidophilic cytoplasm and lesser protein content 

[23]. Additionally, fibrocytes lack the endoplasmic reticulum (ER) that 

makes up fibroblasts. Fibroblasts are frequently used in cell cultures due to 

simpler cultivation [24]. Moreover, these provide favorable environment for 

growth. Fibroblasts can also produce permanent, well-known, and easily 

available cell lines [25]. Additionally, CEFs are relevant model for 

immuno-genic studies [26]. Furthermore, they generate induced pluripotent 

stem cells. A model system for numerous illnesses and disorders was 

provided by the fibroblasts [27–29].  

Marek's disease (MD), Newcastle disease (ND), and infectious bursal 

disease (IBD) are important in poultry businesses due to their pathological 

and immune-suppressive effects. These viruses are found all over the world 

and cause economic losses in young chickens [30]. As there was no 

successful practical treatment for MD and IBD, immunization appeared to 

be as the most effective and preventive approach. In hatcheries, the MD 

vaccine was given to freshly born chickens [31]. The current study was 

driven by the latest immunization approach for an active immune response 

against MD and IBD diseases.  

CEFs have diverse applications in the field of cell cultures [32], study 

of spinal fluids [33], cell programing [34], disease modeling [15], and 

development of vaccines [35]. CEFs are widely utilized in in-vitro ageing 

and development of cell culture lines. These are basically alternatives for 

inexpensive, convenient culturing, and replication of virus cells for the 

development of vaccines. CEFs cell cultures have several advantages 

relative to the other techniques in production of viruses and their vaccines 

due to higher efficiencies, lower contamination, minimum immunogenic 

variations, superior flexibility, and higher productivity and adaptation 

capabilities in shorter time periods [36]. Additionally, CEFs are capable to 

mimic hosts’ natural environment [37]. Recently, researchers have utilized 

fibroblast cell line for the evaluation of cytotoxicity of hydrogel materials 

as well [38–40]. 
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CEFs are prepared in laboratories not only for genetic and scientific 

studies, however, to connect tissues and organs to the body as well. CEFs 

play significant role in support of cell lines. Recently, proteinacious 

fibroblast growth factors (FGF) have been discovered that kindle 

differentiation and growth in fibroblast cells. Henceforth, in future, 

fibroblasts would register their significance in 3D cell cultures. CEFs can 

also be employed to produce chimeric birds and immunogenic living 

organisms. Likewise, immortalization deprived of genetic changes along 

with enhanced yield of meat could be an outbreak in modern cultured meat 

manufacturing [41]. Owing to the afore-mentioned advantages, it is 

imperative to culture CEFs in optimized conditions for their rapid growth 

and utilization in medico-biological, poultry, biological sectors.  

CEFs also act as useful cellular reagents in virology [42]. However, 

there are a number of factors that may affect the growth of CEFs. Although, 

some parameters about CEFs’ growth have previously been reported. 

However, the current study is unique since it not only provided all the 

optimized conditions and parameters for the growth of CEFs in a single 

manuscript but also reported the impact of NDV inoculation on CEFs’ 

cultures. In this context, the current study was conducted for isolation and 

rapid and contamination free cultivation of CEFs which reports simpler, 

flexible, contamination free, and rapid cultivation of CEFs which is 

advantageous for the biological researchers. 

2. MATERIALS AND METHOD 

2.1. Chemicals and Reagents 

Dulbecco Modified Eagle Medium (DMEM), ethylenediamine 

tetraacetic acid (EDTA), trypan blue, and trypsin were purchased from 

Biowest Manufacturers. Fetal bovine serum (FBS), pyodine, sodium 

chloride, potassium chloride, potassium di-hydrogen phosphate, sodium 

hydrogen phosphate, and ethanol were acquired from Sigma Aldrich. 

Amphotericin B (AMPB) and penicillin streptomycin (PS) were acquired 

from Calsson Laboratories Inc, and Fine Biotech Laboratories, respectively. 

The Newcastle disease vaccine made by Medion Company of Indonesia was 

used in the current study. 

2.2. Apparatuses  

Inverted microscope made in USA Thermo Fisher Scientific model 

AE2000, micropipette model 136 made by MicroLab, parafilm, sterilized 
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cell culture flasks, beakers, falcon tubes, forceps, and cell strainer were 

used. The centrifuge machine used was Z 326 model made by Hermle 

Labotechnik Germany possessing rotor type 221.55V02 with radii of 13.5 

cm).  

2.3. Methodology 

The current study was conducted in Immuno-Diagnostic Laboratory 

under aseptic conditions in the Faculty of Veterinary and Animal Sciences 

Department, Pir Mehr Ali Shah Arid Agriculture University, Rawalpindi. 

The complete synthesis process in the current study was performed in 

biological safety cabinet to prevent media contamination [43]. Additionally, 

all the mediums were used after disinfection, sterilization, and filtration. 

2.3.1. Media Preparation. A cell culture was prepared by removing the 

living cells from chick embryo and their subsequent growth in artificial 

media [44]. Following steps were involved in cell culturing. The culture 

media was prepared with the help of DMEM, FBS, PS, and AMPB. First of 

all, 44 mL of sterilized and filtered DMEM media and 5 mL of 10% FBS 

were poured in a falcon tube with the help of a pipette. Disinfected PS 0.5 

mL and 0.5 mL of sterile AMPB were also added to the above-mentioned 

falcon tube. This is how 50 mL of culture media was prepared.  

2.3.2. PBS and Trypsin-EDTA Preparation. NaCl (8g), Na2HPO4 

(1.44g), KH2PO4 (0.24g), and KCl (0.2g) were dissolved in DW. The pH of 

solution was set from 7.3-7.5 and final volume was adjusted to 1 L in a 

volumetric flask [45–47]. The solution was sterilized by autoclave [48]. 

Trypsin-EDTA solution was formulated by 0.025% trypsin and 0.01% 

EDTA in 40 mL of PBS in a falcon tube. This solution was used for the 

separation of cells from the embryo for cell culturing.  

2.3.3. Candling Process. The candling machine was used for embryo 

analysis inside eggs. In candling process, strong light (75-100 watt) was 

passed through the eggs in order to observe the development of embryo 

[49]. Candling procedure was performed on 10 days older incubated eggs 

by holding them against the light and air sac locations were marked by using 

a pencil. Eggs containing dead embryos were removed by this process [50].  

2.3.4. Removal of Chicken Embryo from Eggs. The pointed edge of 

10 dayd older egg was placed in a small sterile beaker. A sharp scissor was 

used to make a large circular hole at the blunt end of the egg. The egg shell 

above the air sac was removed by using sterile forceps. Embryo was 
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extracted slowly and was allowed to liberate itself from the yolk which is 

depicted in Fig. 1. The embryo was put into a sterile petri dish and washed 

with 70% ethanol and PBS solution in triplicates [51].  

2.3.5. Separation of Single Cell from Chicken Embryo. By using a 

sterile scissor, head, wings, feet, and body cavity were separated. The blood 

in embryo was also removed. The remaining embryo was minced into very 

small pieces. 1 mL of trypsin-EDTA was poured into petri dish that aids in 

cell separation followed by centrifugation [52]. The cell strainer was used 

to separate the cells and supernatant trypsin-EDTA.  

 

FIGURE 1. A Chicken Embryo Removed from an Egg 

2.3.6. Culture of Primary Chicken Embryo Fibroblast (CEFs). The 

PBS 10 mL was added in falcon tube and tube was centrifuged at 3000 rpm 

for 5 mins. Supernatant PBS was removed. Subsequently, 5 mL of sterile 

cultured media was added (containing DMEM 44 mL, 10% FBS 5 mL, 

AMPB 0.5 mL and PS 0.5 mL in 50 mL) in falcon tube and was centrifuged 

again at 3000 rpm for 5 mins. Supernatant culture media was discarded. The 

cell pallet and 15 mL of cultured media was added into cell culture flask 

followed by incubation for 24 h at 37 ºC as demonstrated in Fig. 2. After 24 

h, the growth of primary CEFs was observed under the inverted microscope 

at 100X magnification. 
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2.3.7. Media Changing. For the better growth of CEFs, the media was 

continuously monitored and changed. The cell culture flask was also 

washed with freshly prepared and sterile PBS. Subsequently, 15 mL of fresh 

disinfected culture media was added. Again, the cell culture flask was 

placed in an incubator for 24 h at 37 ºC [53].  

 

FIGURE 2. CEFs Transferred in a Cell Culture Flask 

2.4. Factors Effecting Chicken Embryo Fibroblast’s (CEFs) Growth 

Following factors were analyzed to assess their effect on CEFs. 

2.4.1. Temperature. The growth of CEFs was observed at 25, 30, 37, 

and 40 ºC after 24 h incubation under inverted microscope. 

2.4.2. Incubation Time. CEFs were incubated for 24, 48, 72, and 96 h 

at 37 ºC. Subsequently, the growth of CEFs and morphological studies was 

carried out.  

2.4.3. FBS Concentration. FBS is a common growth supplement for 

cells and tissue culturing media. It is made up of fibrin and clotting factors 

obtained from liquid portion of fetal calf blood [54]. It is harvested from 

bovine fetuses obtained from pregnant cows during slaughtering [55]. FBS 

solution 1, 2, 5, and 10% were added in culture medium and their effects on 

CEFs were inspected after 24 h incubation at 37 ºC. Cell viability or cell 

count for each FBS formulation was computed to determine the best FBS 

concentration for CEFs’ growth. 
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2.4.4 Cell Counting Method. For cell count calculation, cell culture 

media, 70% ethanol, trypan blue, trypsin-EDTA, and hemocytometer were 

used. Hemocytometer is an instrument which counts the cells and is 

presented in Fig. 3. For this purpose, specialized microscope slide with two 

identical chambers was brought into use. A 100 µL of cell suspension was 

pipetted out with the aid of micropipette and was poured into a micro 

centrifuge tube. Trypan blue dye was added to dilute cell suspension which 

allowed differentiation among living and non-living cells. Dye moved 

across the membrane of non-living cells and turned them blue in inverted 

microscope. The afore-mentioned suspension was pipetted out and filled 

both chambers of hemocytometer and was then observed under an inverted 

microscope. Both chambers of hemocytometer were divided into a grid 

pattern of 9 big squares with same dimensions. The only living cells were 

counted, since dead cells were blue and lacked definite structures [56].  

 

FIGURE 3. Hemocytometer used for Cell Counting 

2.5. Growth of Virus on Chicken Embryo Fibroblast (CEFs) 

The replication of virus was also examined in the following steps: 

2.5.1. Virus Inoculation. Viruses can be grown in the allantoic cavity, 

amniotic sac, yolk sac, and among other areas of the egg as well. NDV 

inoculation was carried out from 24 to 96 h at 37 ºC in CEFs. For viral 

inoculation, egg shells were disinfected with iodine followed by penetration 

via small sterile drill. After virus inoculation, eggs were sealed with paraffin 

and were incubated for a predetermined time period from 24 to 96 h. The 
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pictures of NDV inoculated eggs are displayed in Fig. 4. The eggs were 

broken after the stated incubation time and death of embryonic cells 

represented viral growth inside the eggs. 

 

FIGURE 4. Incubated Eggs Post Viral Inoculation 

2.5.2. Haemagglutination (HA) Test. The NDV viral strains 

agglutinate chicken red blood cells (RBCs). This test is performed to 

confirm the existence of viral particles. The substances which agglutinate 

RBCs are termed as haemagglutinins. Haemagglutinins are some viral 

proteins which are bound to the receptors present on the surface of RBCs. 

This bonding results in clumping which is macroscopically visible with a 

naked eye. The clumping of RBCs due to association of viral proteins and 

receptors on the membranes of RBCs is known as ‘haemagglutinins’ [57]. 

However, HA test does not distinguish infective and non-infective viruses. 

HA test was also used to determine the concentration of virus. RBCs were 

separated with the help of syringe and then centrifuged at 3000 rpm for 05 

mins. The supernatant was discarded and 10 mL of PBS was added in above 

falcon tube and was again centrifuged for 5 mins at 3000 rpm. This process 

was repeated twice and blood serum was collected. The collected blood 

serum is shown in Fig. 5. The PBS was added in first row of 96 well plates 

with the help of micro pipette. In first well of 96 well plates, 50 µL ND 

virus was added and then its 2-fold dilutions were made till the last well 

plate of the first row. Afterwards, all wells were poured with 50 µL of 1% 

RBCs and plate was incubated at 37°C for 30 mins and then titer of ND 
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virus was recorded. Fast colour spread in 96 well plates which indicates 

weak viruses. While, the stronger virus took more time for colour spread in 

96 well plates.  

2.5.3 Haemagglutination Inhibition (HI) Assay. 

Haemagglutinating occurs when viral proteins react with the receptors on 

the surface of RBCs. If NDV infected sera of chick is treated with NDV, 

agglutination would not occur which is known as HI test. 

Haemagglutination was inhibited due to the presence of antibodies in 

infected chick. These antibodies prevent RBCs binding to the virus [58]. In 

the absence of antibodies, surface molecules of RBCs are free to bind with 

viruses. HI test is a traditional method used in laboratories for classifying 

and subtyping haemagglutinating viruses. This test depends upon RBCs’ 

surface, sialic acid’s capability to bind with haemagglutinin protein of ND 

virus. HI test evaluates strength or titer of antibodies. If virus contains more 

antibodies then beads formation takes more time and vice versa.  

A 96 well plate was taken and then 50 µL of PBS was added to every 

well in the first row except the first well of the 96 well plates. Freshly 

prepared 4 HA units of antigen 50 µL were added in first well and first row 

of 96 well plates followed by successive 2-fold dilutions. The plate was 

incubated for 30 mins at 37 °C. Each well plate was poured with 50 µL of 

1% RBCs via micropipette. The bead formation was recorded. 

 

FIGURE 5. Blood Serum used in HA and HI Tests 
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3. RESULTS AND DISCUSSION 

3.1. Chicken Embryo Fibroblast’s (CEFs’) Growth in Culture Media 

An embryo of 10 days age was abstracted from the eggs and was 

cleansed three times with freshly prepared PBS solution. After the removal 

of body parts with a sterile scissor, embryo was minced into fine pieces and 

then 1 mL of trypsin-TEDTA was added. The afore-mentioned content was 

centrifuged and cells were separated by using a strainer. PBS solution 10 

mL was poured into the cells and was centrifuged for 5 mins at 3000 rpm. 

Subsequently, supernatant PBS was discarded and 5 mL of sterile culture 

media was added and centrifuged at 3000 rpm for 5 mins. The supernatant 

was decanted and then cell pallet and culture medium 15 mL were added in 

cell culture flask followed by incubation at 24 h at 37 ºC. Fig. 6 clearly 

demonstrates the production of rapid monolayers of CEFs. The CEFs also 

represented spindle shaped morphological features and cellular projections 

which are closely related to the study reported by Rekha et al. [19]. 

 

FIGURE 6. CEFs’ Growth under Inverted Microscope at 100X 

Magnification 

3.2. Factors Effecting Chicken Embryo Fibroblast’s (CEFs) Growth 

Changes in temperature, incubation time, FBS concentration, and viral 

propagation influenced the CEFs growth and results are appended in this 

section.  
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3.2.1. Temperature. The effect of temperature on growth of CEFs was 

determined at 25, 30, 37, and 40 ºC 24 h post incubation. For the evaluation 

of temperature influence on CEFs growth, 15 mL of culture medium and 

cell pallets were placed in a cell culture flask and then incubated for 24 h at 

25, 30, 37, and 40 ºC. After 24 h, the growth of CEFs was observed under 

an inverted microscope at 100X and results are depicted in Fig. 8 (a-d).  

 

FIGURE 7. Influence of Temperature on CEFs Growth at 100X 

Magnification of Inverted Microscope. (a) 25 ºC (b) 30 ºC (c) 37 ºC, and (d) 

40 ºC  

It was observed that the CEFs growth was best at 37 ºC as shown in Fig. 

7c. Fig. 7a and 7b represent the CEFs growth at 25 and 30 ºC, respectively. 

However, mortal cells are more prominent at both of these temperatures. 

Fig. 7d represents the loss in spindle shape of fibroblasts due to the 

denaturation of proteins at 40 ºC. Hence, it was inferred that the optimum 

temperature of CEFs growth was 37 ºC. Early researchers reported that 

38.8-39.5 ºC is an optimum incubation temperature for CEFs growth under 

natural circumstances. Later on, the best optimal temperature, that is, 37.5-

37.7 ºC was stated for CEFs growth [59]. The results best match with the 

temperature reported by former researchers. 
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3.2.2. Incubation Time. CEFs growth was monitored at different 

incubation times, while temperature was kept constant at 37 °C due to 

superior growth of CEFs. Cell culture flask, comprising cell pallet and 

culture media 15 mL were incubated for 24, 48, 72, and 96 h and their 

outcomes are reflected in Fig. 8a-8d, respectively. It was observed that 

CEFs showed good growth at incubation time of 24 and 48 h where 

maximum number of CEFs appeared under the inverted microscope at 100x 

magnification. However, the cell growth was decreased at 72 and 96 h. In 

addition, maximum number of cells lost their shapes from spindle to circular 

at 72 h. The shape loss and decrease in CEFs growth is attributed to the 

emergence of more sensitivities that caused cell death [60].  

FIGURE 8. Effect of Incubation Time on CEFs Growth at 100X 

Magnification of Inverted Microscope. (a) 24 h (b) 48 h (c) 72 h, and (d) 96 

h  
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3.2.3. FBS Concentration. FBS is an accepted and natural media 

commonly employed for cell culture which is comprised of great quantity 

of nutrients for the growth of eukaryotic cells. It consists of vitamins, 

hormones, growth factors, trace elements, and proteins [61]. It is also used 

as a growth supplement for in-vitro cell cultures. The current study also 

investigated the impact of FBS quantity on CEFs production. For this 

purpose, four different culture mediums were prepared stated in Table 1 

which varies in FBS strength.  

Table 1. Four Different Culture Mediums Prepared by Different FBS 

Strengths. 

Culture medium DMEM (mL) FBS (mL) AMPB (mL) PS (mL) 

A 44 5 mL, 1% FBS 0.5 0.5 

B 44 5 mL, 3% FBS 0.5 0.5 

C 44 5 mL, 5% FBS 0.5 0.5 

D 44 5 mL, 10% FBS 0.5 0.5 

In subsequent step, CEFs pallet was taken in four cell culture flasks E, 

F, G, and H which were poured with 15 mL of culture medium A, B, C, and 

D, respectively. The culture flasks were incubated at 37 ºC for 24 h. The 

influence of FBS concentration was observed by inverted microscope 

(100X magnification). Fig. 9a-d corresponded CEFs growth in culture 

media A, B, C, and D, respectively. It was noticeable from the Figures that 

an increase in the FBS strength substantially enhanced CEFs growth. CEFs 

in culture media A which possessed 1% FBS represented slow rate of cell 

division, and lowest living cell count 10800 was determined with the help 

of hemocytometer. Culture medium B exhibited improved CEFs growth and 

cell division due to 3% strength of FBS. The sum of total living cells was 

864000 as shown in Fig. 9b. Further increment in FBS concentration up to 

5% promoted growth rates and living cell count at 1296000. Fig. 9d depicts 

superior cellular growth and cell division assisted by culture media D made 

up of 2160000 cells. Therefore, the preparation of culture media from 10% 

FBS is regarded as an ideal for fibroblast growth. It was concluded that 

unique biological compositions and higher FBS concentration not only 

induced speedy growth, however, also enhanced yield and efficiency of 

CEFs [62]. 
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FIGURE 9. Impact of FBS Concentration on CEFs Growth at 100X  

Magnification under Inverted Microscope at 37 ºC after 24 h Incubation. (a) 

1% FBS (b) 3% FBS (c) 5% FBS, and (d) 10% FBS 

3.2.4. Impact of Viral Inoculation. ND virus was inoculated to the 

eggs from a minute cavity and that opening was sealed with paraffin 

followed by incubation for 24, 48, 72, and 96 h at 37 ºC. NDV inoculation 

effected CEFs which is displayed in Fig. 10. Fig. 10a-d illustrates the effect 

of viral growth for the period of 24, 48, 72, and 96 h correspondingly. It is 

recognizable that cell death increased by the increase in incubation time. 

The cell death rate was highest at 96 h incubation, while lowest at 24 h 

which is evident from Fig. 10a-d). 



Cultivation, Identification, and Parameter Optimization… 

80 

Scientific Inquiry and Review 

Volume 8 Issue 2, 2024 

 

 

FIGURE 10. Effect of NDV Inoculation for Different Incubation Time on 

CEFs Growth at 100X Magnification of Inverted Microscope. (a) 24 h (b) 

48 h (c) 72 h, and (d) 96 h.  

3.3. HA Test 

HA test was conducted to evaluate titer of ND virus. The time period 

taken by the virus for color spread in 96 well plates was used to determine 

the titer. The PBS 50 µL was added to first row of 96 well plates followed 

by the addition of 50 µL of NDV in the first well of first row. 2-fold 

dilutions of NDV were prepared and then 50 µL of 1% RBCs were poured 

in all well plates of first row and the 96 well plate was incubated at 37 ºC 

for 30 mins. Fig. 11 represents agglutination in the last two wells of first 

row. The computed viral concentration was 1024. 
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FIGURE 11. HA Test Showing Agglutination RBCs in Last Two Wells at 

37 ºC 

3.4. HI Test 

 HI is a traditional method used in laboratories for classifying or subtyping 

haemagglutinating viruses. In HI test, bead formation reveals the strength 

of antibodies. The bead was formed in 6th well of 96 well plate. Hence, the 

titer of blood was 6, displayed in Fig. 12. 

 

FIGURE 12. HI Test in 96 Well Plates after Second Time Incubation at 37 

°C 
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4. CONCLUSION 

In the current study, CEFs were successfully isolated and grown in 

culture media. The isolation and growth of spindle shaped CEFs was 

confirmed by an inverted microscope at 100X magnification. Additionally, 

the effect of temperature, incubation time, FBS concentration, and viral 

growth were studied. It was revealed that CEFs were best grown at 37 ºC. 

CEFs were found more sensitive to temperature above 37 ºC and their 

spindle shape became round at 40 ºC. Incubation time also effected the 

growth of CEFs. The best growth of CEFs was observed in incubation time 

of 24 and 48 h. However, deaths of cells were more prominent when 

incubation time span was 72 and 96 h. The culture media prepared from 

10% FBS exhibited best CEFs development. The computed cell count were 

10800, 864000, 1296000, and 2160000 for 1, 3, 5, and 10% FBS. ND virus 

was efficaciously inoculated and it was propagated. The viral propagation 

was directly proportional to the time span, however, inversely related to 

CEFs growth. HA and HA tests were also conducted. HI test confirmed the 

haemagglutination with viral titer of 1024. From HI test, blood titer was 6. 
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