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Hormone is a highly efficient biologically active 
substance secreted by endocrine glands or highly 
differentiated endocrine cells. It acts as a 
messenger in the body and regulates the 
physiological processes of the body by regulating 
the metabolism of various tissue cells.

Examination of the reproductive system and 
genetic factors is an important pre-pregnancy 
check. Prenatal examination refers to a series of 
medical care recommendations and measures for 
pregnant women. The purpose is to prevent and 
detect complications and prevent adverse effects 
by monitoring the pregnant women and the fetus. 
These reproductive systems and pregnancy tests 
include sex hormones six progesterone (P), 
testosterone (Ts), estradiol (E2), luteinizing 
hormone (LH), prolactin (PRL), follicle 
stimulating hormone (FSH) The ovarian function 
is evaluated by anti-Muller test tube hormone 
(AMH) and fetal premature insulin-like growth 
factor binding protein (IGFBP-1).

CUSAg offers a variety of IVD raw materials on 
reproductive and hormone tests, such as PRL, 

IGFBP-1, FSH, E2, Ts, 17α -OHP, LH, FA, 
DHEA, COR, Col. They have been validated 
through multiple platforms and can be used for 
the development of CLIA and LFIA kits.

01

02

05

08

11

13

15

18

22

Introduction

01

Catalogue

Introduction

Prolactin(PRL)

Insulin-like growth factor-binding protein 1(IGFBP1)

Follicle-stimulating hormone(FSH)

Estradiol(E2)

Testosterone(Ts)

17α-Hydroxyprogesterone(17α-OHP)

Luteinizing hormone（LH）

References



Prolactin(PRL)

Prolactin (PRL), also known as luteotropic hormone or luteotropin, is an hormone formed by a 
199aa mature chain consisting of three disulfide bonds. Prolactin is secreted from the pituitary 
gland in response to eating, mating, estrogen treatment, ovulation, and nursing. Prolactin is 
secreted in a pulsatile manner between these events. Prolactin also plays an essential role in 
metabolism, regulation of the immune system, and pancreatic development.

In normal individuals,prolactin concentrations increase in response to physiologic stimuli such as 
sleep, stress, exercise, sexual intercourse, and hypoglycemia, and are also elevated during 
pregnancy, lactation, postpartum, and in the newborn infant. Though, prolactin levels are found 
elevated  ven in non-pregnant and non-breastfeeding woman, or in male. The most common 
cause is a prolactinoma, a usually benign (not cancerous) prolactin-producing tumor of the 
pituitary gland.

The prolactin test may be used as part of a work-up for irregular menstrual periods, fertility 
problems, some types of thyroid or adrenal gland dysfunction, anorexia, and polycystic ovarian 
syndrome. Prolactin tests were also used to diagnose, or monitor treatment of prolactinoma. 
Symptoms of a prolactinoma include headaches, vision problems (if tumor growth is causing 
pressure on an the optic nerve), and galactorrhea (milk production outside pregnancy or 

breastfeeding, or in a male).

◎ Anti-Human Prolactin Monoclonal Antibodies
A new set of excellent anti-prolactin monoclonal antibodies, which was recently produced by 
CUSAg, makes possible the development of highly sensitive sandwich immunoassays. Our in-
house assays have a linear detection range from 0.25 to 200 ng/mL. All recommended MAb 
combinations were evaluated in large-scale clinical trials with serum specimens, which were 
detected in ARCHITECT Prolactin assay.

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

MAb combination A：CSB-DA320ImN①-CSB-DA320ImN②

MAb combination B：CSB-DA320ImN①-CSB-DA320ImN③

In order to ensure the qualities of PRL monoclonal antibodies, three batches of MAbs were 
evaluated via microplate-chemiluminescent immunoassays. The precisions of two CUSAg CLIA 

PRL assays are all ≤5% in intra assays and ≤10% in inter assays. Data from these tests are 
summarized in the following table.
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Target species

Host animal

Cell line used for fusion

Immunogen

Purification method, Purity

Presentation

Application

Catalog Number

Human

Mice Balb/c

Sp2/0

Human purified prolactin

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

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

CLIA and others

CSB-DA320ImN①  CSB-DA320ImN②  CSB-DA320ImN③

SpecificationProperties

Function and Injury Function and Injury

 Fig.1 Calibration curves for 
prolactin in sandwich 
chemiluminescence 

immunoassay (CLIA)

Calibration Curve 11

Precision2

MAB 
combinations Control

Inter assay (n=30)Intra assay (n=10)

Combinations 
A 

Combinations 
B 

Control Low

Control High

Control High

Control Low

%CV Mean Conc. 
(ng/mL)

SD %CVSD
Mean Conc. 

(ng/mL)

4.52

49.05

4.61

49.31

0.34

1.09

7.6

2.2

0.21

1.67

4.5

3.4

4.43

48.95

0.41

1.5

9.3

3.1

4.71

50.25

0.35

1.93

7.4

3.8



Known concentrations of PRL were added to five aliquots of human serum. The concentration of 
PRL was determined using the CUSAg CLIA platform and the resulting percent recovery was 
calculated. The recovery percentage mean values of the PRL immunoassays using two MAb 
combinations were 99.7% and 97.6% respectively.

80 clinical blood samples were separately tested using MAb combination A and B on the CUSAg 
CLIA platform and compared to a diagnostic kit from Beckman Coulter. 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 immunoassays and 
comparison assays.

0.94

-1.76

0.98

80

Passing-Bablok
regression

Passing-Bablok
regression

A certain amount of excellent LH protein (Catalog Number: CSB-DP320G) is also offered, it 

could be used as calibrator in immunoassay.

◎ Prolactin protein

Insulin-like growth factor-binding 
protein 1(IGFBP1)

Insulin-like growth factor-binding protein-1(IGFBP-1) is synthesized and secreted by fetal or adult 
liver cells and decidualized endometrial cells during pregnancy. 

In maternal circulation, the concentration of IGFBP-1 increases after pregnancy, and IGFBP-1 is a 
major protein from the beginning of the second trimester to childbirth  in amniotic fluid. 

Premature rupture of fetal membranes (PROM) refers to rupture of fetal membranes before onset of 
labor. In perinatal period，PROM is relatively common complication as its occurrence rate is about 
10%. PROM may cause serious consequences such as  increased risk of  preterm delivery rates, 
perinatal mortalityand intra-amniotic infection.

IGFBP-1 is a highly sensitive biomarker for early diagnosis of PROM. IGFBP-1 could be sensitively 
detected in vaginal fluid after the leakage of tiny amounts of amniotic fluid as the concentration of 
IGFBP-1 in amniotic fluid is 100 to 1000 fold higher compared to that in human blood.

◎ Anti-IGFBP-1 monoclonal antibodies
CUSAg provides new antibodies for IGFBP-1 assay design.The sensitivity and specificity of 
anti-IGFBP-1 monoclonal antibodies have been repeatedly tested by gold 
immunochromatography assay (GICA).
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Recovery3

Regression 
Method

Regression 
Method

Slope

Intercept

Slope

Intercept

Number of samples

Number of samples

Correlation 
Coefficient（r）

Correlation 
Coefficient（r）

0.92

-1.15

0.97

80

Fig.2 Clinical comparison of CUSAg prolactin immunoassays and Access Prolactin

Clinical Comparison4

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 IGFBP-1 

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

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

Gold immunochromatography assay (GICA)

CSB-DA286GmN①

CSB-DA286GmN②



The calibrator were spiked with human IGFBP-1 at 0, 10, 20, 50, 100, 200 and 500 ng/mL in saline 
buffer. The IGFBP-1 test requirements consists of a pad containing monoclonal anti-hIGFBP-
1(CSB-DA286GmN①)antibodies conjugated to colloidal gold, a nitrocellulose strip containing a 

test line which contains monoclonal anti-hIGFBP-1 antibodies(CSB-DA286GmN②)，and a 
control line which contains polyclonal anti-mouse IgG antibodies. The minimal detection limit of 
CUSAg GICA IGFBP-1 assay is 20 ng/mL of hIGFBP-1 in saline buffer compared to a high-quality 
comparison kit and no prozone hook effect was observed up to 500 ng/mL.

At an in-house laboratory, a PROM test with known clinical outcomes was used to compare with 
the CUSAg anti-hIGFBP-1 antibody. Three amniotic fluid (AF1-AF3) samples from pregnant 
women were diluted to 1:10, 1:100, 1:1000, 1:2000, 1:5000 and 1:10000. 21 samples were 
tested, of which 3 vaginal secretion samples (VS4-VS6) from non-pregnant women were tested 
as the negative controls. There was 100% agreement between the results obtained from the high-
quality comparison kit (A) and immunoassay using CUSAg anti-hIGFBP-1 antibodies(B).

1

Table1. Clinical comparison of diagnostic kit (A) and immunoassay using CUSAg anti-hIGFBP-1 antibodies (B).

“+”: positive, “-”:negative. “A”:high-quality kit, 
“B”:immunoassay using CUSAg anti-hIGFBP-1 antibodies

Samples

Dilution 1:1

A     B

1:10

A     B

1:100

A     B

1:1000

A     B

1:1200

A     B

1:5000

A     B

1:10000

A     B

－

－

－

－

－

－

AF1

AF2

AF3

VS4

VS5

VS6

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

－

＋

＋

－

＋

＋

－

－

＋

－

－

＋

－

－

－

－

－

－

The negative samples (0, 10 ng/mL human IGFBP-1) were respectively spiked in three urine 
samples (U1-U3). Addition of urine had no effect on the tests.

1

Three maternal blood samples (M1-M3) were randomly collected from pregnancy women. The 
samples were diluted to 1:1, 1:10 and 1:100 with saline buffer. There was also 100% agreement 
between the results obtained from the high-quality comparison kit (A) and 
immunoassay using CUSAg anti-hIGFBP-1 antibodies(B), showing the prefect capacity of 
resisting interference of our in-house assays. 

Samples

Dilution

M1

M2

M3

U1

U2

U3

1

1:1

A     B

1:10

A     B

1:100

A     B

Undiluted

A     B

＋
＋
＋
－
－
－

＋
＋
＋
－
－
－

＋
＋
＋
－
－
－

＋
＋
＋
－
－
－

＋
－
－

＋
－
－

－
－
－

－
－
－

CSB-DA286GmN① and CSB-DA286GmN② were stored at -20℃, 2-8℃ and 37℃ for 14 days. 
Amniotic fluid (AF3) sample was diluted to 1:500, 1:1000, 1:2000 and the calibrator were spiked 
with human IGFBP-1 at 0, 20, 50, 200 ng/mL. After then, these samples were detected, respectively 
(Table 3). The results show that the stability of CUSAg anti-hIGFBP-1 antibody is perfect.

Samples

temperature
-20℃ 2-8℃ (14 days) 37℃(14 days)

0 ng/mL

20 ng/mL

50 ng/mL

150 ng/mL

AF3(1:500)

AF3(1:1000)

AF3(1:2000)

-

+

+

++

+++

+++

++

-

+

+

++

+++

+++

++

-

+

+

++

+++

+++

++

-

+

+

++

+++

+++

++

-

+

+

++

+++

+++

++

-

+

+

++

+++

+++

++
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Linearity11

Clinical analysis2

Specificity3

A. Human urine

B. Maternal blood

Table2. Comparison of the specificities of diagnostic kit (A) and immunoassay using CUSAg anti-hIGFBP-1 antibodies(B).

“+”: positive, “-”:negative. “A”:high-quality kit, 
“B”:immunoassay using CUSAg anti-hIGFBP-1 antibodies

Thermal Stability4

Table3. Thermal stability of CUSAg anti-hIGFBP-1 antibodies

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

◎ IGFBP-1 protein

A certain amount of excellent IGFBP-1 protein (Catalog Number CSB-DP286I) is also 
offered, it could be used as calibrator in immunoassay.



Follicle-stimulating hormone(FSH)

Follicle-stimulating hormone (FSH) is a gonadotropin, a glycoprotein polypeptide hormone. 
FSH is synthesized and secreted by the gonadotropic cells of the anterior pituitary gland, and 
regulates the development, growth, pubertal maturation, and reproductive processes of the body. 
FSH and luteinizing hormone (LH) work together in the reproductive system.

In both males and females, primary hypogonadism results in an elevation of basal follicle-
stimulating hormone (FSH) and luteinizing hormone (LH) levels. FSH and LH are generally 
elevated in: primary gonadal failure, complete testicular feminization syndromes and 
menopause. FSH and LH are both decreased in failure of the pituitary or hypothalamus.

◎ Anti-Human FSH Monoclonal Antibodies
A new generation of anti-FSH monoclonal antibodies, which was recently produced by CUSAg, 
makes possible the development of highly sensitive and rapid sandwich immunoassays. The 
sensitivity and specificity of anti-FSH monoclonal antibodies have been repeatedly tested by 
chemiluminescence immunoassay (CLIA).Our in-house assays have a linear detection range 
from 0.32-200 mIU/mL. All recommended MAb combinations were evaluated in medium-scale 
clinical trials with blood samples.

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 
curve for the best two-site combination is shown in Fig.1. Detection antibodies were labeled with 
horse reddish peroxidase (HRP) and capture antibodies were coated onto 96-microwell plate. 
The best selected MAb pair for human FSH immunoassays is (capture-detection respectively): 

A two member buffered protein based panel was assayed, using a single lot of reagents, in 
replicates of ten at two separate times on the CUSAg CLIA platform. As shown in table 1, the 
system showed excellent precision with CV≤10%. 

Known concentrations of FSH were added to five aliquots of human serum. The concentration of 
FSH was determined and the resulting percent recovery was calculated. The recovery percentage 
mean value of the FSH immunoassay using CUSAg FSH MAb was 104.0%.
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Target species

Host animal

Cell line used for fusion

Immunogen

Purification method,Purity

Presentation

Application

Catalog Number

Human

Mice Balb/c

Sp2/0

Human follicle-stimulating hormone

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

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

SpecificationProperties

11 Calibration Curve

Fig.1 Calibration curve for FSH 

sandwich chemiluminescence 

immunoassay (CLIA)

2 Precision

Panel n
Mean Conc.

(mIU/mL)
SD %CV

Control 1

Control 2

10

10

5.61

64.93

0.54

5.42

9.6

8.3

13 Recovery

CSB-DA443BmN① - CSB-DA443BmN②

CLIA, LFIA

CSB-DA443BmN①

CSB-DA443BmN②



72 clinical blood samples were separately tested on the CUSAg CLIA platform and compared to 
a diagnostic kit from Siemens. 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.

◎ FSH protein

A certain amount of excellent FSH protein 
(Catalog Number : CSB-DP443I) is also 
offered, it could be used as calibrator in 
immunoassay.

Estradiol(E2) 

Estradiol (E2) is an estrogen steroid hormone and the major female sex hormone. It is involved in 
the regulation of the estrous and menstrual female reproductive cycles. Estradiol is responsible for 
the development of female secondary sexual characteristics such as the breasts, widening of the 
hips, and a feminine pattern of fat distribution in women and is important in the development and 
maintenance of female reproductive tissues such as the mammary glands, uterus, and vagina 
during puberty, adulthood, and pregnancy.It also has important effects in many other tissues 
including bone, fat, skin, liver, and the brain. Though estradiol levels in men are much lower 
compared to those in women, estradiol has important roles in men as well. Apart from humans 
and other mammals, estradiol is also found in most vertebrates and crustaceans, insects, fish, and 
other animal species.

Estradiol is produced especially within the follicles of the ovaries, but also in other tissues including 
the testicles, the adrenal glands, fat, liver, the breasts, and the brain. Estradiol is produced in the 
body from cholesterol through a series of reactions and intermediates.The major pathway 
involves the formation of androstenedione, which is then converted by aromatase into estrone 
and is subsequently converted into estradiol. Alternatively, androstenedione can be converted 
into testosterone, which can then be converted into estradiol. Upon menopause in women, 
production of estrogens by the ovaries stops and estradiol levels decrease to very low levels.

In addition to its role as a natural hormone, estradiol is used as a medication, for instance in 
menopausal hormone therapy, for information on estradiol as a medication, see the estradiol article.

◎ Anti-human E2 Monoclonal Antibody
A new generation of anti-E2 monoclonal antibodies, which was recently produced by CUSAg, 
makes possible the development of highly sensitive immunoassays. The sensitivity and specificity 
of anti-E2 monoclonal antibodies have been repeatedly tested by enzyme-linked immuno sorbent 
assay ( ELISA ). Our in-house assays have a linear detection range from 0.05 -2 ng/mL.

10 11
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14 Clinical Comparison

Fig.2 Clinical comparison of 

CUSAg FSH assay and 

commercial diagnostic assay

Propertie

Target species

Host animal

Cell line used for fusion

Immunogen

Purification method, Purity

Presentation

Application

Catalog Number

Human

Mice Balb/c

Sp2/0

E2 conjugated protein

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

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

Specification

ELISA，CLIA，LFIA

CSB-DA006ICmN①



E2 conjugated protein was coated onto microplate, then added the monoclonal antibody and E2 
standards, finally joined the second antibody labeled by horseradish peroxidase (HRP). Quantity 
of HRP combination was inversely proportional to the amount of standard. Our in-house assays 
have a detection range 0.05 -2 ng/mL.

50% inhibiting concentration(IC50)is used to measure the antibody sensitivity. The IC50 is lower , 
the sensitivity is higher. According to the competition curve forE2, the percentage binding rate was 
calculated, that is, the OD value of the standard substance divided by the OD value of the unadded 
standard substance. When the binding rate was 50%, the corresponding standard substance 
concentration was called IC50. According to the fig.1, IC50 of E2 was 220 pg/mL.

◎ E2 conjugated protein

CSB-DM006B1 and CSB-DM006O1 are also offered by CUSAg . It can be used as  immunogen 
and calibrator.

Standards of control low and control high were repeatedly measured 10 times using self-made 
reagents with CUSAg E2 antibody. The CV% of two are all <10%, as shown in table 1.

Control Low

Control High

10

10

61.07

522.32

4.81

26.22

7.88

5.02

Control Mean Conc. (ng/mL)n SD CV (%)

Testosterone (Ts)

Testosterone (Ts) is the primary male sex hormone and an anabolic steroid. In male humans, 
testosterone plays a key role in the development of male reproductive tissues such as testes and 
prostate, as well as promoting secondary sexual characteristics such as increased muscle and bone 
mass, and the growth of body hair.In addition, testosterone is involved in health and well-being, and 
the prevention of osteoporosis.Insufficient levels of testosterone in men may lead to 
abnormalities including frailty and bone loss.

Testosterone is a steroid from the androstane class containing a keto and hydroxyl groups at the three 
and seventeen positions respectively. It is biosynthesized in several steps from cholesterol and is 
converted in the liver to inactive metabolites. It exerts its action through binding to and activation of the 
androgen receptor. In humans and most other vertebrates, testosterone is secreted primarily by the 
testicles of males and, to a lesser extent, the ovaries of females. On average, in adult males, 
levels of testosterone are about 7 to 8 times as great as in adult females. As the metabolism of 
testosterone in males is greater, the daily production is about 20 times greater in men. 

In addition to its role as a natural hormone, testosterone is used as a medication, for instance in the 
treatment of low testosterone levels in men and breast cancer in women. Since testosterone levels 
decrease as men age, testosterone is sometimes used in older men to counteract this deficiency. It is 
also used illicitly to enhance physique and performance, for instance in athletes.

◎ Anti-human Ts Monoclonal Antibody
A new generation of anti-Ts monoclonal antibodies, which was recently produced by CUSAg, 
makes possible the development of highly sensitive immunoassays. The sensitivity and specificity 
of anti-Ts monoclonal antibodies have been repeatedly tested by enzyme-linked immuno sorbent 
assay ( ELISA ). Our in-house assays have a linear detection range from 0.1 -20 ng/mL.

12 13
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11

2

3

Competition Curve

IC50 

Precision

Fig.1 Competition curve for E2 in 
enzyme-linked immuno sorbent assay 

(ELISA)

Table 1. Analysis of the precision of CUSAg E2 assay

Properties

Target species

Host animal

Cell line used for fusion

Immunogen

Purification method, Purity

Presentation

Application

Catalog Number

Human

Mice Balb/c

Sp2/0

Ts conjugated protein

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

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

Specification

ELISA,CLIA,LFIA

CSB-DA005ICmN①



Control Low

Control High

10

10

0.68

12.73

0.05

0.92

7.35

7.23

Control n Mean Conc. (ng/mL) CV (%)SD

◎ Ts conjugated protein

CSB-DM005B1 and CSB-DM005O1 are also offered by CUSAg. It can be used as  immunogen 
and calibrator.

17α-Hydroxyprogesterone (17α-OHP)

17α-Hydroxyprogesterone (17α-OHP) is an endogenous progestogen steroid hormone related to 
progesterone. It is also a chemical intermediate in the biosynthesis of many other endogenous 
steroids, including androgens, estrogens, glucocorticoids, and mineralocorticoids, as well as 
neurosteroids.

Under the brand name Gestageno, 17α-OHPhas been marketed for clinical use in Argentina. 
However, esters of 17α-OHP, including hydroxyprogesterone caproate, as well as 
hydroxyprogesterone acetate and hydroxyprogesterone heptanoate to a much lesser extent, have 
been used far more widely in comparison, and when "hydroxyprogesterone" is referenced from 
the standpoint of medical use, what is usually being referred to is actually, in general, 
hydroxyprogesterone caproate.

17α-OHP is also the parent compound of a class of progestins referred to as the 17α-
hydroxyprogesterone derivatives. Among others, this class of drugs includes chlormadinone 
acetate, cyproterone acetate, hydroxyprogesterone caproate, medroxyprogesterone acetate, and 
megestrol acetate.

◎ Anti-human 17α-OHP Monoclonal Antibody
A new generation of anti-17 -OHP monoclonal antibodies, which was recently produced by 
CUSAg, makes possible the development of highly sensitive immunoassays. The sensitivity and 
specificity of anti-17α-OHP monoclonal antibodies have been repeatedly tested by sandwich 
chemiluminescence immunoassay (CLIA). Our in-house assays have a linear detection range 
from 0.5 -50 ng/mL. 

α
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Ts conjugated protein was coated onto microplate, then added the monoclonal antibody and Ts 
standards, finally joined the second antibody labeled by horseradish peroxidase (HRP). Quantity 
of HRP combination was inversely proportional to the amount of standard. Our in-house assays 
have a detection range 0.1 -20 ng/mL.

11 Competition Curve

Fig.1 Competition curve for Ts in 
enzyme-linked immuno sorbent 

assay (ELISA)

50% inhibiting concentration (IC50) is used to measure the antibody sensitivity. The IC50 is lower , 
the sensitivity is higher. According to the competition curve for Ts, the percentage binding rate was 
calculated, that is, the OD value of the standard substance divided by the OD value of the unadded 
standard substance. When the binding rate was 50%, the corresponding standard substance 

concentration was called IC50. According to the fig.1, IC50 of Ts was 0.73 ng/mL。

2 IC50 

Standards of control low and control high were repeatedly measured 10 times using self-made 
reagents with CUSAg Ts antibody. The CV% of two are all <10%, as shown in table 1.

3 Precision

Table 1. Analysis of the precision of CUSAg Ts assay

Properties

Target species

Host animal

Cell line used for fusion

Immunogen

Purification method, Purity

Presentation

Application

Catalog Number

Human

Mice Balb/c

Sp2/0

17α-OHP conjugated protein

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

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

CLIA,ELISA

CSB-DA011ICmN①

CSB-DA011ICmN②

Specification
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17 -OHP conjugated protein was coated onto microplate, then added the monoclonal antibody 
and 17α-OHP standards, finally joined the second antibody labeled by horseradish peroxidase 
(HRP). Quantity of HRP combination was inversely proportional to the amount of standard. Our 
in-house assays have a detection range 0-50 ng/mL .

α

11 Competition Curve

50% inhibiting concentration (IC50) is used to measure the antibody sensitivity. The IC50 is lower , the 
sensitivity is higher. According to the competition curve for 17α-OHP, the percentage binding rate was 
calculated, that is, the OD value of the standard substance divided by the OD value of the unadded 
standard substance. When the binding rate was 50%, the corresponding standard substance 
concentration was called IC50. According to the fig.1, IC50 of 17α-OHP was 1.16 ng/mL.

Clinical blood samples were separately tested using CUSAg 17 -OHP antibodys on the CLIA 
platform. Data from this study were compared to that of commercial diagnostic kit. 

α

2

4

IC50 

Clinical Comparison

Standards of control low and control high were repeatedly measured 10 times using self-made 
reagents with CUSAg 17α-OHP antibody. The CV% of two are all <10%, as shown in table 1.

3 Precision

Control Low

Control High

10

10

0.92

34.77

0.089

1.22

9.6

3.51

Control n Mean Conc. (ng/mL) CV (%)SD

Table 1. Analysis of the precision of CUSAg 17 -OHP assayα

Fig.1 Competition curve for 17 -
OHP in sandwich 

chemiluminescence immunoassay 
(CLIA)

α

Fig.2 Clinical comparison of CUSAg 17 -OHP immunoassays and commercial diagnostic kitα

◎ 17α-OHP conjugated protein

CSB-DM011B1 and CSB-DM011O1 are also 
offered by CUSAg . It can be used as  
immunogen and calibrator.



Luteinizing hormone(LH)

Luteinizing hormone (LH, also known as lutropin and sometimes lutrophin) is a hormone 
produced by gonadotropic cells in the anterior pituitary gland. LH is a heterodimeric 
glycoprotein. Each monomeric unit is a glycoprotein molecule; one alpha and one beta subunit 
make the full, functional protein. 

Luteinizing hormone (LH) is an important hormone both men and women produce. This 
hormone is known as a gonadotropin, and it affects the sex organs in both men and women. For 
women, it affects ovaries, and in men, it affects the testes. LH plays a role in puberty, 
menstruation, and fertility. 

◎ Anti-human LH antibodies
A new generation of anti-LH monoclonal antibodies, which was recently produced by CUSAg, 
makes possible the development of highly sensitive and rapid sandwich immunoassays. The 
sensitivity and specificity of anti-LH monoclonal antibodies have been repeatedly tested by 
chemiluminescence immunoassay (CLIA).Our in-house assays have a linear detection range 
from 0.01-250 mIU/mL. All recommended MAb combinations were evaluated in medium-scale 
clinical trials with blood samples.

Properties Specification

Target species

Host animal

Cell line used for fusion

Immunogen

Purification method,Purity

Presentation

Application

Catalog Number

Human

Mice Balb/c

Sp2/0

Human luteinizing hormone

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

MAb solution in PBS ( pH 7.6)

CLIA

CSB-DA280ImN①  CSB-DA280ImN

CSB-DA280ImN③  CSB-DA280ImN④

②

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 
curve for the best two-site combination is shown in Fig.1. Detection antibodies were labeled with 
horse reddish peroxidase (HRP) and capture antibodies were coated onto 96-microwell plate. 
The best selected MAb pair for human LH immunoassays is (capture-detection respectively)

11 CLIA platform

A. Calibration Curve

B. Clinical Comparison

Fig.1 Calibration curve for LH 

sandwich chemiluminescence 

immunoassay (CLIA)

18 19

Function and Injury Function and Injury

CSB-DA280ImN① - CSB-DA280ImN②

40 clinical blood samples were separately tested on the CUSAg CLIA platform and compared to 
a diagnostic kit from Siemens. 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.

Fig.2 Clinical comparison of 
CUSAg LH assay and commercial 

diagnostic assay
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2 LFIA platform

A. Antibody Pair Selection

B. Clinical Comparison

The LH test requirements consist of a pad containing monoclonal anti-LH antibodies  conjugated 
to colloidal gold, a nitrocellulose strip containing a test line which contains monoclonal anti-LH 
antibodiesand a control line which contains polyclonal anti-mouse IgG antibodies Eight samples 
were detected via the CUSAg LH LFIA using two monoclonal antibody pair, respectively. The 
best selected MAb combination for the development of semi-quantitative human LH 
immunoassays is (capture-detection): 

50 urine samples were also tested by CUSAg LFIA LH assays, and compared to commercial test strips. 
The results showed that both of positive and negative coincidence rates of CUSAg assays were in 
accordance with commercial tests. Partial results were revealed in Fig. 4 due to limited space.

28 serum samples were detected with the CUSAg LFIA LH assays. As shown in Fig.3, the T/C 
were proportional to the concentration of the LH in the sample tested by Roche ECLIA kit. 

CSB-DA280ImN③ — CSB-DA280ImN②

CSB-DA280ImN③ — CSB-DA280ImN④

LH concentration
 (m IU/mL)

Mab pair A Mab pair B

T/C             T             C T/C             T             C

1

3.5

7.68

11.13

22.2

35.33

39.03

50.35

0.04 

0.06

0.08 

0.12 

0.18 

0.30

0.35

0.47 

0.04

0.05

0.08

0.11

0.19

0.32

0.34

0.41

2.16

3

4.57

6.47

10.47

19.23

20.91

24.79

2.45

3.27

4.14

7.77

10.76

17.19

18.91

26.87

60.88

53.81

56.42

55.75

57.34

64.51

60.57

53.13

59.59

64.76

51.00

59.95

55.96

54.04

55.35

66.06

Fig. 3 Detection of serum samples by CUSAg LH immunoassay and commercial immunoassays

Fig. 4 Clinical comparison of CUSAg LH immunoassay and commercial immunoassays

Referenced LH strips

CUSAg LH strips

◎ LH protein

A certain amount of excellent LH protein 
(Catalog Number:CSB-DP280I) is also offered, it 
could be used as calibrator in immunoassay.

Table 1. Detection of small-scale serum on LFIA platform
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