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Inflammation is protective based response to inflammatory factors in living tissues with blood 
vessel systems. The five  are redness, swelling, heat, pain and immobility. Long-term 
inflammation may lead to chronic inflammation which can eventually cause several 
chronic diseases, including cardiovascular disease, cancers, autoimmune disease, etc.

Interleukin-6 (IL-6) is an inflammatory factor which plays an important role in the 
inflammatory response. It's a key component of inflammatory mediator network. IL-6 is 
rapidly produced during acute inflammatory reactions involving internal trauma, surgery, 
stress response, infection, death, tumorigenesis, and other conditions. IL-6 in serum 
level increases earlier than PCT and CRP. The combined detection of IL-6 and PCT 
will help doctors to diagnose, evaluate, and guide treatment and reduce the use of 
unnecessary antibiotics. The clinical significance of combined detection is as follows:

Serum amyloid A protein (SAA) is an acute-phase protein synthesized by the liver. It is a new 
test to assist diagnosis. The level of SAA in healthy people is below 10 mg/L. Taking infection 
diseases as an example, SAA testing can not only help to diagnose bacterial and viral 
infections, but also can dynamically observe the disease condition, treatment efficacy 
and then effectively guide clinical medicine. Therefore, it becomes the most popular 
test for the diagnosis of viral infection. Although its main clinical significance is 
similar to CRP, the combined detection of SAA and CRP can better complement each 
other. They generate the proof of diagnosis and judgment between bacterial and viral 
infection. Besides, they can reflect the clinical value which cannot be observed by 
individual marker. The clinical significance of combined detection is as follows:

CUSAg offers a variety of IVD raw materials on inflammation tests, such as IL-6, SAA1, PCT 
antibodies and antigens. They have been validated through multiple platforms and can be used 
for the development of CLIA, LFIA and LETIA kits.

1. For sepsis, IL-6 is a sensitive indicator for early diagnosis of acute infection. PCT is a 
diagnostic indicator for sepsis (bacterial), and CRP is an auxiliary diagnostic indicator for 
sepsis.

2. For inflammation and infection diseases, combined detection of CRP and PCT can not 
only improve the early diagnosis rate of infection, avoid missed diagnosis, but also reduce 
misdiagnosis and effectively guide the rational use of antibiotics.

3. IL-6 and PCT combined detection is more effective for sepsis diagnosis and help the 
whole course disease management.

1. SAA is more sensitive than CRP. It begins to elevate after about 8 hours and the up limit 
of reference range is earlier than CRP. It elevates earlier and drop faster and more dramatically. 
Therefore, SAA is more sensitive than CRP when stimulated by mild inflammation.

2. SAA elevates in the early stage of bacterial and viral infection. CRP often does not 
increase in viral infection. Therefore, the combined detection can offer powerful data for the 
judgment and diagnosis of early stage bacterial and viral infections.

3. The increased level of SAA and hsCRP is positively correlated with the possibility of 
predicting the risk of future cardiovascular events in healthy people. Therefore, SAA can be 
used as an indicator for predicting cardiovascular risk factors. Although the previous single 
hsCRP test has higher sensitivity with low specificity, the correctness of the risk 
assessment of coronary heart disease is affected. The correctness of SAA+hsCRP dual 
indicators applied to coronary heart disease risk assessment and prediction will be 
doubled.
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Interleukin-6(IL-6)

Interleukin-6 (IL-6) is an endogenous chemical which is active in inflammation and in B cell 
maturation. Besides being an immune protein, it is also a pyrogen, and is responsible for fever in 
autoimmune, infectious or non-infectious disease. It is produced in the body, wherever there is 
inflammation, either acute or chronic. It interacts with interleukin-6 receptor alpha to induce 
transcription of inflammatory gene products.

IL-6 is one of the key proinflammatory cytokines in triggering this response and is almost 
entirely responsible for inducing fever and the acute phase response in the liver. In life-
threatening infections, the IL-6 level is elevated and correlates with the severity of sepsis and 
death rate. IL-6 levels are also raised in almost all diseases that involve chronic inflammation 
such as diabetes and rheumatoid arthritis.

Interleukin-6 (IL-6) has been emphasized by reports of elevated circulating as well as 
intracardiac IL-6 levels in patients with congestive heart failure (CHF). IL-6 may contribute to 
the progression of myocardial damage and dysfunction in chronic heart failure syndrome 
resulting from different causes. As the cause of CHF in cardiomyopathy, myocarditis, allograft 
rejection, and left ventricular assist device (LVADs) conditions, circulating IL-6 levels are 
associated with the severity of left ventricular dysfunction, and are also strong predictors of 
subsequent clinical outcomes.

◎ Anti-Human IL-6 Monoclonal Antibodies
Four anti-human IL-6 monoclonal antibodies were recently developed by CUSAg, which make 
possible the development of highly sensitive and rapid sandwich immunoassays. Our in-house 
assays have a linear detection range from 0~1500 pg/mL. All recommended MAb combinations 
were evaluated in medium-scale clinical trials with blood samples from normal and patients with 
chronic infections, autoimmune disorders, certain cancers, and Alzheimer’s disease.

Specification

Target species

Host animal

Cell line used for fusion

Immunogen

Purification method,Purity

Presentation

Application

Catalog Number

Properties

Human

Mice Balb/c

Sp2/0

Human IL-6

Protein G affinity chromatography, >90%(SDS-PAGE)

Mab solution in PBS with 15 mM NaN  (pH 7.4)3

CLIA and others

CSB-DA436EmN①  CSB-DA436EmN②

CSB-DA436EmN③  CSB-DA436EmN④

Calibration Curve11

All MAbs were tested in pairs as capture and detection antibodies to select the best two-site MAb 
combinations for the development of a quantitative sandwich immunoassay. Calibration curves for 
several best two-site combinations, which utilized different anti-IL-6 MAbs, are shown in Fig.1. 
Detection antibodies were labeled with horseradish peroxidase (HRP). The best selected MAb 
combinations for the development of quantitative human IL-6 immunoassays are (capture-detection 
respectively): M b combination A: CSB-DA436EmN  CSB-DA436EmN

MAb combination B: CSB-DA436EmN② CSB-DA436EmN④

MAb combination C: CSB-DA436EmN③- CSB-DA436EmN④;

MAb combination D: CSB-DA436EmN④- CSB-DA436EmN②.

A ①- ④;

- ;

Fig.1 Six-point calibration curve for IL-6 
sandwich chemiluminescence immunoassay 

(Calibrator concentrations: 0, 2.5, 25, 250, 750, 
1500 pg/mL)

Precision2

One high control (700 pg/mL) and one low control (5 pg/mL) were evaluated by our CUSAg 

CLIA IL-6 assay using the MAb combination B in 10 consecutive runs, the results are 

summarised in the table below:

Sample n Mean Conc. (pg/L) SD %CV

Control 1

Control 2  

  

10

10

4.46

688.51

0.33

28.65

7.4

4.2
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科赛格诊断试剂原料——专业的，正确的

Serum amyloid A protein (SAA1) 

Serum amyloid A1 (SAA1) is a protein that in humans is encoded by the SAA1 gene. SAA1 is a 
major acute-phase protein mainly produced by hepatocytes in response to infection, tissue injury 
and malignancy. When released into blood circulation, SAA1 is present as an apolipoprotein 
associated with high-density lipoprotein (HDL). SAA1 is a major precursor of amyloid A (AA), 
the deposit of which leads to inflammatory amyloidosis.

Serum amyloid A (SAA) and C reactive protein (CRP) are the most sensitive acute phase 
proteins in plasma. Plasma concentrations of these proteins increase up to 1000-fold of their 
physiological levels in response to inflammation. In plasma both SAA and CRP are believed to 
be derived mostly from the liver. Hepatocytes secrete these proteins by the induction of 
inflammation related cytokines such as tumour necrosis factor α, interleukin 1, and interleukin 6. 
Although some differences in cytokine regulation by hepatocytes has been noted between SAA 
and CRP, clinical observations suggest that plasma concentrations of these two proteins are 
highly correlated with each other in most inflammatory diseases.

◎ Anti-Human SAA1 Monoclonal Antibodies

◎ IL-6 protein

Anti-SAA1 monoclonal antibody has been developed for five years, which could be used in 
development of immunoassays for human serum amyloid A1. All the antibodies were evaluated 
in CUSAg in-house colloidal gold immunochromatogragphic assay and latex enhanced 
immunoturbidimetric assay, respectively.

4 5

Recovery3

Known concentrations of IL-6 were added to five aliquots of human serum. The concentration of 

IL-6 was determined by CUSAg CLIA platform and the resulting percent recovery was 

calculated. The recovery percentage mean value of the IL-6 immunoassay using MAb 

combination B was 87.0%.

Clinical Comparison4

23 samples from apparently healthy donors and patients with chronic infections were detected 

with CUSAg CLIA IL-6 assays using MAb combination B. As shown in Fig.2, The correlation 

coefficient between our home-grown assay and comparison assay is over 0.97, these results 

reveal these monoclonal antibodies can be applied to double-MAb-sandwich-immunoassays.

A certain amount of excellent IL-6 protein (Catalog Number CSB-DP436E) is also offered, it could 

be used as calibrator in immunoassay.

Fig.2 Comparison of CUSAg IL-6 CLIA 
and commercial diagnostic assays

SpecificationProperties

Target species

Host animal

Cell line used for fusion

Immunogen

Purification method,Purity

Presentation

Application

Catalog Number

Human

Mice Balb/c

Sp2/0

Human serum amyloid A

CSB-DA118BmN   CSB-DA118BmN   CSB-DA118BmN

CSB-DA118BmN⑥  CSB-DA118BmN⑦  CSB-DA118BmN⑨

CSB-DA118BmN⑨  CSB-DA118BmN⑩  CSB-DA118BmN⑫

① ② ⑤
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Protein G affinity chromatography,90% (SDS-PAGE)

MAb solution in PBS with 15mM NaN  (pH 7.4)3

LFIA, LETIA, CLIA and others
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11 Calibration Curve

A. LFIA platform

A set of SAA1 calibrators with the concentration of 0-300 mg/L was detected on CUSAg LFIA 
platform using two anti-SAA1 monoclonal antibodies. The capture antibody was stripped on the 
nitrocellulose membrane, and the detection antibody was conjugated to fluorescent 
microspheres; The best selected MAb combination for the development of semi-quantitative 
human SAA1immunoassays is (capture-detection): 

CSB-DA118BmN② - CSB-DA118BmN⑤

Fig.1 Semi-quantitative 

detection of SAA1 protein 

in colloidal gold 

immunochromatogragphic 

assay

B. LETIA platform

C. CLIA platform

SAA1 antigens specifically react with anti-human SAA1 monoclonal antibodies which were 
precoated on latex beads, resulting in agglutination and increase in turbidity. The calibration 
curve was fitted according to the relationship between absorbance values and SAA1 
concentrations.

Two SAA monoclonal antibody pairs were applied on CLIA platform. A set of 0-300 mg/L SAA 
protein was tested, and fitted to logistic curve.

MAb pair C: CSB-DA118BmN⑨- CSB-DA118BmN⑤
MAb pair D: CSB-DA118BmN⑩- CSB-DA118BmN⑤

Fig.2 Calibration curve of SAA1 

in particle-enhanced 

turbidimetric immunoassay

Fig.3 Calibration curve of SAA 

in chemiluminescent 

immunoassay

Fig.4 Quantitative detection of 

the concentration of the SAA1 in 

the blood samples

12

A. LFIA platform

Clinical Comparison

28 samples from apparently healthy donors and patients with acute or chronic inflammation were 
detected with the CUSAg LFIA SAA1 assay. As shown in Fig.4, the detection signals of T line 
were proportional to the concentration of the SAA1 in the sample tested by commercial kit.

 Inflammation  Inflammation

MAb pair A: CSB-DA118BmN - CSB-DA118BmN⑥

MAb pair B: CSB-DA118BmN⑫- CSB-DA118BmN⑦

⑫



B. LETIA platform

C. CLIA platform

Anti-SAA1 monoclonal antibodies were also evaluated in medium-scale clinical tries with 100 
blood samples from donates. Fig.5 showed that the correlation coefficient(r) is as high as 0.93 
between in-house latex reagents and Siemens SAA immunoassay. These results show good 
agreement between the two systems. 

An amount of samples from donors (n=34) were respectively detected by the Siemens SAA 
immunoassay and CUSAg SAA CLIA immunoassay. The results revealed good correlation 
between CUSAg SAA CLIA assays and other comparison kit.

Fig.5 Clinical comparison of CUSAg LETIA immunoassay and commercial immunoassays

Fig.6 Clinical comparison of CUSAg CLIA immunoassay and commercial immunoassays

1◎ SAA1 protein

A certain amount of excellent SAA1 protein (Catalog Number CSB-DP118B) is also offered, it 
could be used as calibrator in immunoassay.

C-reactive protein(CRP)

C-reactive protein (CRP) is an annular, pentameric protein found in blood plasma, whose levels 
rise in response to inflammation. It is an acute-phase protein of hepatic origin that increases 
following interleukin-6 secretion by macrophages and T cells.

CRP is used mainly as a marker of inflammation. The level of C-reactive protein (CRP), which 
can be measured in human blood, increases when there's inflammation in patient’s body.  It is not 
a specific test. That means it can reveal that you have inflammation somewhere in your body, but 
it cannot pinpoint the exact location. Measuring and charting CRP values can prove useful in 
determining disease progress or the effectiveness of treatments.

A high-sensitivity C-reactive protein (hs-CRP) test, which is more sensitive than a standard test, 
also can be used to evaluate the risk of developing coronary artery disease, a condition in which 
the arteries of your heart are narrowed. 

◎ Anti-Human CRP Monoclonal Antibody
A new generation of anti-CRP monoclonal antibodies, which was recently produced by CUSAg, 
makes possible the development of highly sensitive immunoassays. CUSAg antibodies are 
evaluated on different types of platforms: lateral-flow immunochromatogragphic assay (LFIA), 
chemiluminescent immunoassay (CLIA) and latex-enhanced turbidimetric immunoassay (LETIA).

Specification

Target species

Host animal

Cell line used for fusion

Immunogen

Purification method, Purity

Presentation

Application

Catalog Number

Properties

Human

Mice Balb/c

Sp2/0

Human C-reactive protein

Protein G affinity chromatography, >90%(SDS-PAGE)

Mab solution in PBS with 15 mM NaN  (pH 7.4)3

CLIA, LETIA, LFIA

CSB-DA402GmN①

CSB-DA402GmN②  CSB-DA402GmN③

CSB-DA402GmN⑤  CSB-DA402GmN⑥

8 9
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CRP proteins specifically react with anti-CRP monoclonal antibodies(CSB-DA402GmN①)precoated 

onto latex beads to form insoluble complexs, resulting in turbidity increasing, and then the increasing 
of absorbance is detected by automatic biochemical analyzer. Our in-house assays have a linear 
detection range from 0-150 mg/L(Fig.1). 

Calibration Curve11

A. LETIA platform

Fig.1 Calibration curve for CRP 
in latex-enhanced turbidimetric 

immunoassay (LETIA).

A set of CRP calibrators with the concentration of 0, 0.1, 0.5, 2, 10, 20, 50 and 100 mg/L was detected on 
CUSAg LFIA platform. The capture antibody was stripped on the nitrocellulose membrane, and the 
detection antibody was conjugated to colloidal gold. The best selected MAb combination is (capture-

detection): CSB-DA402GmM⑥-CSB-DA402GmM⑤.

B. LFIA platform

Fig.2 Semi-quantitative detection of CRP protein in colloidal gold 
immunochromatogragphic assay

Two monoclonal antibodies were tested in pairs as capture and detection antibodies for the 
development of a quantitative sandwich immunoassay. Calibration curve for the best two-site 

2combination is shown in Fig.3 (R  >0.99),which detection range is 0.002-0.4 mg/L. The MAb 

combination for quantification of human CRP is (capture-detection): CSB-DA402GmN③- CSB-

DA402GmN②.

C. CLIA platform

Fig.3 Calibration curve for CRP in sandwich 
chemiluminescence immunoassay (CLIA)

Clinical Comparison2

Anti-CRP monoclonal antibodies were also evaluated in medium-scale clinical trials with 
random blood samples from donates (n=50). Fig.4 showed that the correlation coefficient (r) is 
as high as 0.98 between in-house latex reagents and commercial CRP immunoassay.

A. LETIA platform

Fig.4 Clinical comparison of CUSAg CRP 
immunoassay 

and commercial diagnostic assay

10 11
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◎ CRP Protein
A certain amount of excellent CRP protein (Cat: CSB-DP402G) is also offered by CUSAg. It 
could be used as calibrator in immunoassay and applied on Western Blotting.

20 samples from apparently healthy donors and patients with acute or chronic inflammation were 
detected with the CUSAg LFIA CRP assay. Fig.5 showed that the detection signals of T line were 
proportional to the concentration of the CRP in the sample tested by commercial kit.

B. LFIA platform

Fig.5 Semi-quantitative 
detection of the concentration 

of the CRP in the blood 
samples(The serum were dire
ctly added onto strips without

dilution )

A study was performed where 48 specimens were tested using two antibody combinations and 
compared to a high-quality comparison assay. Data from this study is analyzed and summarized 
in the following figure (Fig.6). 

C. CLIA platform

Fig.6 Determination of clinical samples using 
CUSAg MAb on CLIA platform
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Procalcitonin(PCT)

Procalcitonin (PCT) is a 116 amino acid precursor of calcitonin. Calcitonin is exclusively produced by 
C-cells of the thyroid gland in response to hormonal stimuli, whereas PCT can be produced by several 
other cell types from a wide range of organs in response to inflammation or infection.

PCT is a good marker of bacterial infection because its level in the blood of normal subjects is very low 
and because viral infections cause only a minor increase in PCT concentration. Plasma PCT has a half-
life of 25–30 hours. Levels typically increase within 3–6 hours of the stimulus, and higher levels 
are associated with poorer prognosis. Elevated values are highly suggestive of an infection, 
typically bacterial, with a systemic response (sepsis, or severe sepsis or septic shock). In 
addition, the diagnostic value of PCT is further supported by the close correlation between PCT 
concentration and the severity of inflammation.

PCT has been shown to be a useful tool that can aid in the diagnosis of sepsis. PCT levels can be 
helpful in facilitating early diagnosis thus allowing for early therapeutic interventions that have been 
shown to improve patient outcomes.

◎ Anti-Human Procalcitonin Monoclonal Antibodies
Three high sensitively anti-procalcitonin monoclonal antibodies were recently developed by 
CUSAg. All recommended antibody pairs were evaluated in medium-scale clinical trials with 

®serum specimens detected by VIDAS  B.R.A.H.M.S PCT kit.

SpecificationProperties

Target species

Host animal

Cell line used for fusion

Immunogen

Purification method,Purity

Presentation

Application

Catalog Number

Human

Mice Balb/c

Sp2/0

Human procalcitonin

Protein G affinity chromatography, >90%(SDS-PAGE)

Mab solution in PBS with 15 mM NaN  (pH 7.4)3

CLIA and others

CSB-DA131DmN①  CSB-DA131DmN② 

CSB-DA131DmN③  CSB-DA131DmN④

CSB-DA131DmN⑤  CSB-DA131DmN⑥

12 13



11 Calibration Curve

All monoclonal antibodies were tested in pairs as capture and detection antibodies to filtrate the 
best two-site MAb pairs for the development of quantitative sandwich immunoassays. 
Calibration curves for the best two-site antibody pair are shown in Fig.1. Detection antibody was 
labeled with horse reddish peroxidase (HRP). The best selected antibody pair for quantification 
of human procalcitonin is (capture-detection respectively):

MAb pair A: CSB-DA131DmN③- CSB-DA131DmN②
MAb pair B: CSB-DA131DmN④- CSB-DA131DmN②
MAb pair C: CSB-DA131DmN③- CSB-DA131DmN⑤
MAb pair D: CSB-DA131DmN③- CSB-DA131DmN⑥

Fig.1 Calibration curve for procalcitonin in 
sandwich chemiluminescence 

immunoassay (Six calibrator concentration: 
0, 0.1, 0.5, 2, 10, 50 ng/mL)

12 Clinical Comparison

70 clinical blood samples were separately tested using four MAb pairs on the CUSAg CLIA 
platform and compared to a diagnostic kit from bioMerieux. Data from this study were analyzed 
using the Passing-Bablok regression method and are summarized in the following table and scatter 
plot. Results reveal good agreement between CUSAg immunoassay and comparison assay.
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◎ PCT protein
A certain amount of excellent PCT protein (Cat: 
CSB-DP131D) is also offered by CUSAg. It 
could be used as calibrator in immunoassay. 

®Fig.2 Clinical comparison of CUSAg PCT immunoassays and VIDAS  
B.R.A.H.M.S PCT assay

14 15



Trypsinogen-2(PRSS2)

Trypsinogen-2 (PRSS2) is a 25 kDa pancreatic proteinase, encoded by the PRSS2 gene.

PRSS2 are secreted at high concentrations into pancreatic fluid, but a small proportion
escapes into the blood circulation. PRSS2 exists in  pancreas with inactive zymogen, which is
activated by enterokinase.

When pancreatitis were damaged, the concentration of PRSS2 is high in the blood 
circulation. Because of RSS2 relatively small size, PRSS2 are readily filtered through the 
glomeruli. For unknown reasons, the tubular reabsorption of PRSS2 is lower, and 
consequently, the urinary concentration of PRSS2 is high. Measurement of urinary PRSS2 is 
considered useful in diagnosing acute pancreatitis and assessing its severity.

◎ Anti-PRSS2 monoclonal antibodies

Four latest anti-PRSS2 monoclonal antibodies have been developed by CUSAg. On the LFIA, 
multiple clinical samples have been respectively tested by self-made anti-PRSS2 antibody and 
high-quality anti-PRSS2 antibody, the results had good correlation between them. This product is 
qualified for the application of IVD assay development.

SpecificationProperties

Target species

Host animal

Cell line used for fusion

Immunogen

Purification method, Purity

Presentation

Application

Catalog Number

Human

Mice Balb/c 

Sp2/0

Human PRSS2

Protein G affinity chromatography, ≥90%(SDS-PAGE)

Mab solution in PBS with 15 mM NaN  (pH 7.4)3

ELISA, LFIA and other possible application

CSB-DA441BmN①

CSB-DA441BmN②
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Linearity

The PRSS2 test requirements consists of a pad containing monoclonal anti-PRSS2 antibodies 
conjugated to colloidal gold, a nitrocellulose strip containing a test line which contains 
monoclonal anti-PRSS2 antibodies, and a control line which contains polyclonal anti-mouse IgG 
antibodies. The best selected MAb combinations for the development of semi-quantitative 
human PRSS2 immunoassay is (capture-detection ) :CSB-DA441BmN②-CSB-DA441BmN①

Their measuring range is 10-10000 ng/mL.

Clinical analysis

The semi-quantitative assays (CUSAg anti-PRSS2 antibodies and reference antibodies) for the 
detection of PRSS2 were developed. 25 samples (10 urines and 15 serum) from donors were 
semi-quantitatively analyzed by them. There was 100% agreement between the high-quality 
reference anti-PRSS2 antibodies and immunoassay using CUSAg anti-PRSS2 antibodies for the 
25 samples.

Table1. Clinical comparison of serum PRSS2 by reference anti-PRSS2 antibody and  CUSAg anti-PRSS2 antibodies.

       Samples 

methods

Reference  antibodies

CUSAg antibodies

8

+

+

6

++

++

1

+++

+++

“+”: general positive, “++”: positive, “+++”: intense positive. “-”: negative. 

16 17



Fig.1 Comparison of urinary PRSS2 between CUSAg antibodies and reference antibodies
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◎ PRSS2 protein

A certain amount of excellent PRSS2 
p ro te in (Ca ta log Number CSB-
DP441I) is also offered, it could be 
used as calibrator in immunoassay.
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