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ABSTRACT

Objective:  Develop a new immunofluorescent assay (IFA) that detects IgG anti-F-Actin antibodies comparably to the IgG F-Actin 
ELISA and is easier to interpret than the anti-smooth muscle antibody (ASMA) currently tested on mouse kidney/stomach/liver (KSL) 
slides.

Method:  The IgG F-Actin IFA is used for the screening and semi‑quantitative determination of IgG anti-F-Actin antibodies in human 
serum when tested on rat epithelial substrate. A sample is considered positive if specific staining is observed in the F-Actin fibers 
surrounding most cells in a hexagonal pattern and sometimes observed in the fibers crossing over cells. Sera from 493 normal blood 
donors and 100 INOVA library samples with varying disease states were tested on both IgG F-Actin IFA and IgG F-Actin ELISA. An 
additional 307 INOVA library samples that tested positive on IgG F-Actin ELISA were tested on IgG F-Actin IFA.

Results:	 The new IgG F-Actin IFA was positive for 9 of the 593 normal /other disease state samples (98.5% specificity) compared to 
the IgG F-Actin ELISA that was positive for 30 of the 593 normal /other disease state samples (94.9% specificity.) The new IgG F-Actin 
IFA was positive in 265 of the 307 INOVA library samples that tested positive on IgG F-Actin ELISA (86.3 % positive agreement.)

Conclusion:  The IFA developed with rat epithelial substrate gave comparable results to the IgG F-Actin ELISA.  The interpretation of 
this substrate is straightforward compared to reading the ASMA pattern on commercially available Mouse KSL slides. The presence 
of IgG anti-F-Actin antibodies can be used in conjunction with other serological tests and clinical findings to aid in the diagnosis of 
autoimmune hepatitis and primary biliary cirrhosis overlapping with autoimmune hepatitis.

INTRODUCTION

Autoimmune hepatitis (AIH) is a disease associated with 
progressive inflammation of the liver accompanied by 
fatigue, anemia, abdominal discomfort, aching joints, itching, 
jaundice, enlarged liver, nausea and vomiting, abnormal 
blood vessels on the skin, liver scaring, and fluids in the 
abdomen. 

IgG anti-F-Actin autoantibodies are the main component 
of what have been called anti-smooth muscle antibodies 
(ASMA).1-6 These antibodies are found in up to 80% of 
autoimmune hepatitis (AIH) patients and up to 30% of 
patients with primary biliary cirrhosis2,6, but may also be 
found, usually at low titers, in individuals without AIH.  ASMA 
are heterogeneous and include antibodies to filamentous 
(F) and globular (G) forms of actin as well as non-actin 
components such as tubulin and intermediate filaments.3,4,7 
Several autoantibodies are associated with AIH. However, IgG 
antibodies to F-Actin are the most specific autoantibody for 
AIH. 2,5 

While IgG F-Actin ELISA tests, such as the QUANTA Lite™ Actin 

IgG ELISA, allow detection of IgG anti-F-Actin antibodies in an 
objective and quantifiable manner, some laboratories prefer 
IFA methodology to screen for IgG anti-F-Actin antibodies or 
to confirm their presence when detected by the conventional 
rodent kidney/stomach/liver (KSL) tissue sections. Currently, 
IFA on KSL is the most sensitive technique to detect ASMA.5,6   
Discrimination of IgG anti-F-Actin from IgG anti-G-actin and 
other antibodies to components of smooth muscle is often 
difficult using conventional IFA substrates such as KSL tissue 
sections or HEp-2 cells.2,5  The discrimination of anti-F-
actin from other autoantibody specificities is important in 
improving the characterization of ASMA. At the moment, 
a “gold standard” method to do this is not available. 1,2  
Slides made with rat intestine epithelial cells prepared 
using proprietary growth and fixation methods offer a new 
substrate for detection of IgG anti-F-Actin antibodies by IFA.  
This substrate overcomes some of the limitations of other 
IFA procedures since the IgG anti-F-Actin pattern is distinct 
and other antibodies that cause an interfering pattern on KSL 
slides do not interfere on the rat epithelial cell substrate.
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IMMUNOFLUORESCENCE

+ IgG anti-F-Actin antibody
 on rat epithelial substrate

+ ASMA on stomach (KSL) + ASMA on kidney (KSL)

PERCENT  AGREEMENT TOTAL PERCENT  AGREEMENT

Table  1
ELISA POSITIVE

Quanta Lite™ 
Actin IgG ELISA 

Positive

Quanta Lite™ 
Actin IgG ELISA 

Negative
TOTAL

IgG F-Actin
IFA Positive

265 0 265

IgG F-Actin
IFA Negative 42 0 42

TOTAL 307 0 307

Positive % agreement: 265/307 (86.3%)

Table  2
NORMALS AND OTHER DISEASE STATES

Quanta Lite™ 
Actin IgG ELISA 

Positive

Quanta Lite™ 
Actin IgG ELISA 

Negative
TOTAL

IgG F-Actin
IFA Positive

4 5 9

IgG F-Actin
IFA Negative 26 558 584

TOTAL 30 563 593

Positive % agreement:  4/30 (13.3%)
Negative % agreement:  558/563 (99.1%)
Overall agreement:  562/593 (94.7%)
IFA Specificity:  584/593 (98.5%)
ELISA Specificity:  563/593 (94.9%)

Table  3

Quanta Lite™ 
Actin IgG ELISA 

Positive

Quanta Lite™ 
Actin IgG ELISA 

Negative
TOTAL

IgG F-Actin
IFA Positive

269 5 274

IgG F-Actin
IFA Negative 68 558 626

TOTAL 337 563 900

Positive % agreement:  269/337 (79.8%)
Negative % agreement:  558/563 (99.1%)
Overall agreement:  827/900 (91.9%)
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AUTOANTIBODIES TO PHOSPHATIDYLSERINE - PS/PT COMPLEX

METHODOLOGY
Dilute sera 1:40 in PBS.  Incubate sample on slide for •	
30 minutes.  Wash for 5 minutes.  Add FITC conjugated 
anti-human IgG, and incubate for 30 minutes.  Wash for 
5 minutes.  Add mounting media, apply cover slip and 
read slide at 20x and 40x magnification.

A sample is considered positive if the specific staining of •	
the F-Actin fibers are observed surrounding the cells in a 
hexagonal pattern and/or in the F-Actin fibers crossing 
over the cells.  Any other pattern is considered negative.

DISCUSSION

The IgG anti-F-Actin IFA on rat epithelial cells may be •	
used as the initial screening technique for the detection 
of anti-F-Actin antibodies or as a confirmatory procedure 
if ASMA is positive on KSL substrate.

Studies on clinically defined patients with diseases •	
such as AIH, PBC, AIH/PBC overlap, and related liver and 
autoimmune rheumatic diseases that compare results 
on the new IgG anti-F-actin IFA to results on KSL IFA 
substrate and IgG F-Actin ELISA need to be performed to 
determine the disease specificities of the 3 assays.

Further work comparing samples with defined patterns •	
on KSL (such as SMA-T,    SMA-G and SMA-V) to results on 
F-Actin ELISA and F-Actin IFA on rat epithelial cells would 
be informative.

CONCLUSIONS

The specificity of IFA and ELISA methods for detection •	
of IgG anti-F-Actin autoantibodies are comparable.

 The procedure for staining the slides for IgG anti-F-•	
Actin IFA is similar to other IFA protocols (two ½ hour 
incubations, each followed by a wash.)

 Reading the positive and negative patterns on the •	
new IFA with rat epithelial cells as the substrate is 
straightforward and easier to interpret than mouse 
KSL.
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