
Comparison of direct and indirect immunofluorescent method for 
determination of somatic cell count 

Abstract 

Immunofluorescence methods rely on specific target antigen labeling (somatic cell) with antibody-fluorescent dye conjugate. Anti-

neutrophil antibody was chemically conjugated to fluorophore (FITC). The fluorophore allows measuring the remaining unbound 

conjugate (Ab-FITC) in the solution by fluorescence spectrophotometer. Two different immunofluorescence methods were used – direct 

and indirect methods. Direct immunofluorescence method uses a single antibody directed against the target of interest. The primary 

antibody is directly conjugated to a fluorophore. Indirect immunofluorescence method uses two antibodies. The primary antibody is 

unconjugated and a fluorophore-conjugated secondary antibody directed against the primary antibody is used for detection. 

The calibration curves for somatic cells in buffer model solutions were obtained. The concentrations of somatic cells in model solutions 

were from 1x104 to 3x106 cells. The measured linear range of somatic cells in buffer samples by direct method was from 2x104 to 3x106 

cells and by indirect method was from 4x104 to 3x106 cells. The signal obtained in direct methods may seem weak compared to indirect 

methods, where significant signal amplification is due to secondary antibodies. The indirect method was more sensitive than direct 

method. Conjugated primary antibodies are usually more expensive than their unconjugated counterparts. Secondary antibodies are 

relatively inexpensive compared to primary antibodies. Further cost savings may be made by using the same conjugated secondary 

antibody to detect different primary antibodies. 
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Fig.1. Comparison of direct and indirect 

immunofluorescence analyzes. 

Antibody – FITC conjugates were purified from the unbound compounds by gel 

filtration with Sephadex G25 Medium. Anti-bovine neutrophil antibody – FITC 

conjugate was in fraction 6 (Figure 2), and anti-sheep IgG antibody – FITC conjugate 

was in fractions 5 and 6 (Figure 3). 

UV-Vis and fluorescence spectrophotometric assays of the prepared conjugates were 

done. The observed shifts in the both analyzes proved the conjugates obtaining. When 

UV-Vis scans are performed, anti-bovine neutrophil antibody and anti-sheep IgG 

antibody are immunoglobulin G type and has absorption peak at wavelength 272 nm. 

Fluorescent dye FITC has absorption maximum at wavelength 484 nm. The obtained 

conjugates have shifted peaks at 230 nm (for antibody) and 492 nm (for FITC), which 

proved the compound binding (Figure 4 and Figure 5). Figures 4a and 4b show UV-

Vis spectrophotometric assays, and Figures 5a and 5b show fluorescence 

spectrophotometric assays of the obtained conjugates. 

Fig. 2. Sephadex G25 gel filtration of 

anti-bovine neutrophil antibody – FITC 

conjugate, absorbance at 280 nm (♦) and 

at 495 nm (▲). 

Fig. 3. Sephadex G25 gel filtration of anti-

sheep IgG antibody – FITC conjugate, 

absorbance at 280 nm (♦) and at 495 nm 

(▲). 

Fig. 4a. UV-Vis spectrophotometric 

assay of free FITC (red), anti-bovine 

neutrophil antibody – FITC conjugate 

(black) and unlabeled anti-bovine 

neutrophil antibody (blue). 

Fig. 4b. UV-Vis spectrophotometric 

assay of free FITC (red), anti-sheep IgG 

antibody – FITC conjugate (black) and 

unlabeled anti-sheep IgG antibody 

(green). 

Fig. 5a. Fluorescence 

spectrophotometric assay of free 

FITC (green) and anti-bovine 

neutrophil antibody – FITC 

conjugate (red). 

Fig. 5b. Fluorescence 

spectrophotometric assay of free 

FITC (green) and anti-sheep IgG 

antibody – FITC conjugate (red). 

Direct immunofluorescence analysis was made with variety concentrations of somatic cells in buffer 

and anti-bovine neutrophil antibody – FITC conjugate. Comparison of direct and indirect 

immunofluorescence methods for somatic cell count determination was made. 

The direct immunofluorescence method is based on single antibody capturing to an antigen containing 

cell. Antibody is labeled with fluorescent dye for further immunofluorescence analyzes. Only one 

antibody binds to one antigen epitope. Whereas, the indirect method consists of primary antibody 

specific for target antigen, and secondary antibody labeled with fluorescent marker and binding affinity 

to primary antibody. More than one secondary antibody joins to the primary antibody. That provides 

fluorescence signal amplification and higher sensitivity. 

The samples with anti-bovine neutrophil antibody – FITC conjugate and somatic cells have a linear 

range 2x104 to 3x106 cells/mL. Coefficient of determination (R2) is 0.8937 and equation of the line is y = 

-4E-05x + 406.01. While the samples with secondary antibody (anti-sheep IgG antibody – FITC) have a 

linear range 4x104 to 3x106 cell/mL, but the coefficient of determination is higher 0.9218 and the 

equation is y = -6E-05x + 401.55. The performed direct and indirect immunofluorescence analyzes are 

shown in Figure 6. 

Fig. 6. Immunofluorescence analyzes of somatic cell count 

with direct method (▲) and indirect method (■). 

Microscopic comparison of direct and 

indirect immunofluorescent staining 

confirmed visually the advantages of the 

secondary antibody usage. Fluorescent 

dye TO3CN stained all of the somatic cell 

nuclei and they were red. Direct 

immunofluorescent staining was 

performed with anti-bovine neutrophil 

antibody directly bound to the antigen 

neutrophil surface. Whereas indirect 

assay had primary antibody (anti-bovine 

neutrophil antibody) which was linked the 

antigen neutrophil surface, and secondary 

antibody (anti-sheep IgG antibody – 

FITC) which bound the primary. Figure 7 

shows direct and indirect staining and 

proved the indirect method stronger 

coloration. 

Fig. 7. Immunofluorescence microscopic analyzes of somatic cells with direct (left) and 

indirect (right) staining. 

CONCLUSION 

Anti-bovine neutrophil antibody – FITC conjugate and anti-sheep IgG antibody – FITC 

conjugate were prepared. Direct and indirect immunofluorescence assays were compared. 

Indirect immunofluorescence analysis with sheep anti-bovine neutrophil antibody (primary 

antibody) and anti-sheep IgG antibody – FITC conjugate (secondary antibody) could provide 

reliable information about udder health by neutrophil cell count estimation. 

The obtained secondary antibody could be used for differential counting of milk somatic cells 

and mammary gland diagnosis with variety of specific primary antibodies so the process 

become economically accessible. 

If the somatic cell count is higher than usual, the proposed immunofluorescent methods could 

be used as an additional analysis for udder health. These methods allow rapid and reliable 

observing of the milk neutrophil count as an inflammation indicator. They are perspective 

techniques which can be added in diary industry. 
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CONCLUSION 

Anti-bovine neutrophil antibody – FITC conjugate and anti-sheep IgG antibody – FITC 

conjugate were prepared. Direct and indirect immunofluorescence assays were 

compared. Indirect immunofluorescence analysis with sheep anti-bovine neutrophil 

antibody (primary antibody) and anti-sheep IgG antibody – FITC conjugate (secondary 

antibody) could provide reliable information about udder health by neutrophil cell count 

estimation. 

The obtained secondary antibody could be used for differential counting of milk 

somatic cells and mammary gland diagnosis with variety of specific primary antibodies 

so the process become economically accessible. 

If the somatic cell count is higher than usual, the proposed immunofluorescent 

methods could be used as an additional analysis for udder health. These methods 

allow rapid and reliable observing of the milk neutrophil count as an inflammation 

indicator. They are perspective techniques which can be added in diary industry. 


