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Abstract 

YKL-40, also called human cartilage glycoprotein-39 is homologs of 

family 18 glycosyl hydrolases secreted by human macrophages. 

Although high levels of YKL-40 is associated with several diseases. 

YKL-40, a growth factor for connective tissue cells, a migration 

factor for endothelial and vascular smooth muscle cells, is expressed 

by several types of solid human carcinoma, including prostate 

carcinoma. 

The aim of this study was to evaluate diagnostic role of serum YKL-

40 levels in primary prostate cancer and detection of recurrences 

after radiotherapy. 

Methods: YKL-40 determined in serum samples from 50 patients 

with primary prostate cancer and 25patients with benign prostatic 

hyperplasia as control. Serum YKL-40 levels were measured by 

ELISA. PSA levels were also measured by using IMMULIT system. 

Results: Serum YKL-40 levels were significantly higher (P= 0.000) 

in patients with prostate cancer compared with control group 

whereas no significant elevation in BPH.  

Conclusion: High serum YKL-40 levels in patients with primary 

prostate cancer indicate that YKL-40 may have a function in the 

Progression of malignant diseases, whereas no significant elevation 

was observed in benign prostatic hyperplasia.  

Further studies are needed to elucidate the biologic role of YKL-40 

in cancer aggressiveness and in progression of malignant 

diseases.  

Keywords: YKL-40,PSA, Benign prostatic hyperplasia 
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INTRODUCTION 

Prostate cancer is the most frequently diagnosed non skin 

cancer and account for the second most common cause of cancer 

death in men (Jemal et al., 2004). 

Autopsy studies show that occult prostate cancer is common; 

indicating that screening at an early stage will be beneficial for early 

treatment (Potosky et al., 1995). 

Several studies have shown a familiar aggregation of prostate 

cancer and one obvious possible reason for this aggregation is 

inheritance of genes that cause prostate cancer (Gronberg et al., 

1996). 

At present diagnosis is based on examination of 

histopathological specimens from the gland most commonly 

obtained by several systematic transrectal core biopsies with 

guidance by transrectal ultrasound (Aus et al., 2005). 

Several treatment modalities are available for patients 

presenting with localized prostate cancer, e.g. radical prostatectomy 

(open or laparoscopic), external beam radiotherapy (EBRT), 

interstitial radiotherapy (IRT) or watchful waiting (WAWA). All of 

these treatment modalities have to be discussed with the patient and 

during this discussion the pro’s and con’s of each of the treatment 

modalities should be addressed. Based on age of the patient, co-

morbidity, PSA, Gleason grade and T-stage an individual decision 

will be recommended, usually (Boersma et al.1998,). 
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Radical prostatectomy is generally recommended for patients 

in the younger age group, because long-term follow-up is lacking. 

However, level 2 evidence to support or refuse this policy is lacking 

several technical improvements have been introduced in EBRT 

during the last years. Conventional megavoltage radiotherapy has 

been available since the introduction of the linear accelerator in the 

1960’s. For prostate cancer, doses of 60-66 Gy encompassing the 

prostate gland and a margin of normal surrounding tissue, with or 

without seminal vesicles, has been  standard (Boersma et al.,1998  ). 

YKL-40 is a glycoprotein in the chitinase protein family and 

the gene for YKL-40 is located on chromosome 1Q32 and is a 

mammalian member of the 18 glycosyl-hydrolase family secreted by 

cancer cells (Hakala et al., 1993). 

YKL-40 binds chitin of different lengths in a similar fashion as 

seen in family 18 chitinases, but has no chitinase activity, the amino 

acids essential for the catalytic activity in chitinases are three acidic 

residues Asp, Glu, and Asp. The mutation of Glu to Leu in YKL-40 

rules out its role as a glycolytic enzyme (Johansen et al., 2006).                                                                  

It was found that YKL-40 is expressed by several types of 

solid tumors (breast, colon, lung, kidney, ovary, prostate, uterine, 

pancreas, osteosarcoma, thyroid, oligodendroglioma, glioblastoma, 

and germ cell tumors) (Renkema et al., 1998). 

YKL-40, a growth factor for connective tissue cells, a 

migration factor for endothelial cells and vascular smooth muscle 

cells is expressed by several types of solid human tumors including 
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primary prostate cancer, also its level decrease after radical 

prostatectomy indicating a possible relationship between YKL-40 

levels and tumour burden (Recklies et al., 2002). 

 

AIM OF THE WORK 

 

The purpose of this study was to elucidating the role of serum 

YKL-40 levels both in diagnosis of primary cancer prostate and in 

detection of recurrence in cases with radiotherapy. 
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PROSTATE CANCER  

INCIDENCE: 

Prostate cancer develops primarily in men over fifty. It is the 

most common type of cancer in men in the United States, with 

186,000 new cases in 2008 and 28,600 deaths  in 2009 (Lippmann  

et al.,2009).  

It is the second leading cause of cancer death in U.S. and UK 

men after lung cancer. In the United Kingdom, where around 35,000 

cases are diagnosed every year and of which around 10,000 die of it. 

Many factors, including genetics and diet, have been implicated in 

the development of prostate cancer. The Prostate Cancer Prevention 

Trial found that finasteride reduces the incidence of prostate cancer 

rate by 30%. There had been a controversy about this also increasing 

the risk of more aggressive cancers, but more recent research 

showed this may not be the case (Redman et al., 2008). 

Although the rates vary widely between countries, it is least 

common in South and East Asia, more common in Europe, and most 

common in the United States.According to the American Cancer 

Society, prostate cancer is least common among Asian men and most 

common among black men, with figures for white men in between. 

However, these high rates may be affected by increasing rates of 

detection (American Cancer Society 2010).  
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   In Sweden, researchers recently found that prostate cancer 

really is "no longer a fatal disease." Even without treatment, 

researchers conclude that "only a small minority of men diagnosed 

with early-stage prostate cancer die from the disease," and that there 

is "no need to panic" .Modern screening tests have found cancers 

that might never have developed into serious disease, and that "the 

slight reduction of risk by surgically removing the prostate or 

treating it with radiation may not outweigh the substantial side 

effects of these treatments," an opinion also shared by the CDC 

(CDC, 2010). 

DIAGNOSIS 

A-Symptoms  

Early prostate cancer usually causes no symptoms. Often it is 

diagnosed during the workup for an elevated prostate specific 

antigen   noticed during a routine checkup. However, prostate cancer 

does cause symptoms, often similar to those of diseases such as 

benign prostatic hyperplasia. These include: 

• frequent urination                                                                           

• increased urination at night                                                                      

• difficulty starting and maintaining a steady stream of urine                      

• blood in the urine                                                                                   

• painful urination                                                                             
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• Problems with sexual function and performance, such as 

difficulty achieving erection or painful ejaculation  (Miller et 

al., 2003).  

Advanced prostate cancer can spread to other parts of the 

body, possibly causing additional symptoms. The most common 

symptom is bone pain, often in the vertebrae (bones of the spine), 

pelvis, or ribs. Spread of cancer into other bones such as the femur is 

usually the proximal part of the bone. Prostate cancer in the spine 

can also compress the spinal cord, causing leg weakness and urinary 

and fecal incontinence  (van der Cruijsen-Koeter et al., 2005).  

B-Investigations 

I-Detection of prostate cancer: 

1. Digital rectal examination  

Before the advent of prostate specific antigen testing, digital 

rectal examination was the principal method of prostate cancer 

detection and staging. While there is some correlation with final 

pathological stage, this modality has its limitations and is subject to 

inter-observer variability and clinical experience. (Hansel et al., 

2007).   

2. Trans-rectal ultrasound scans 

Trans-rectal ultrasound scanning (TRUS) is the most 

commonly used imaging modality for viewing the prostate. It allows 

an estimation of prostate gland volume and facilitates biopsy. Some 

cancers have variable ‘echo’ characteristics to distinguish them from 
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normal gland, which allows an estimation of tumor volume as well 

as capsular penetration and seminal vesicle invasion, all of which are 

associated with a poor clinical outcome. However only 60% of 

tumors are visible at TRUS and the remainders are not recognized 

due to their echogenicity which renders staging more difficult in this 

group of patients (Hittelman et al., 2004). 

A study that compared DRE and TRUS in 558 men prior to 

radiation therapy. This evaluation which was based on disease 

outcome and stated that there was no clinical meaningful superiority 

of TRUS over DRE (Hittelman et al., 2004). 

3. Laboratory investigation 

a-Prostate Specific Antigen (PSA)  

       PSA is a protein produced by the cells of the prostate gland. 

PSA is present in small quantities in the serum of normal men, and is 

often elevated in the presence of prostate cancer and in other prostate 

disorders. A blood test to measure PSA is considered the most 

effective test currently available for the early detection of prostate 

cancer, but this effectiveness has also been questioned .Rising levels 

of PSA over time are associated with both localized and metastatic 

prostate cancer (PCa)  (American Cancer Society ,2010). 

b-free- Prostate Specific Antigen (f-PSA), f/t PSA ratio 

       Most PSA in the blood is bound to serum proteins. A small 

amount is not protein bound and is called free PSA. In men with 
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prostate cancer the ratio of free (unbound) PSA to total PSA is 

decreased. The risk of cancer increases if the free to total ratio is less 

than 25%. The lower the ratio the greater the probability of prostate 

cancer. Measuring the ratio of free to total PSA appears to be 

particularly promising for eliminating unnecessary biopsies in men 

with PSA levels between 4 and 10 ng/mL (American Cancer 

Society, 2010). 

4. Prostate biopsy 

         Prostate biopsy is a procedure in which small samples are 

removed from a man's prostate gland to be tested for the presence of 

cancer. It is typically performed when the scores from a PSA blood 

test rise to a level that is associated with the possible presence of 

prostate cancer.The procedure, usually an outpatient procedure, 

requires a local anesthetic, with fifty-five percent of men reporting 

discomfort during the biopsy(American Cancer Society  2010). 

About a dozen samples are taken from the prostate gland 

through a thin needle - about six from each side. If the procedure is 

performed transrectally, antibiotics are prescribed to prevent 

infection. An enema may also be prescribed for the morning of the 

procedure. It is known that with increasing tumor volume there is an 

increased risk of extraprostatic extension, and at present imaging 

modalities have a limited accuracy in prediction of tumor volume 

(Sebo et al., 2000). 



Review of LiteratureReview of LiteratureReview of LiteratureReview of Literature    

 9 

5. TNM staging 

Evaluation of the primary tumor ('T') 

• TX: cannot evaluate the primary tumor 

• T0: no evidence of tumor 

• T1: tumor present, but not detectable clinically or with 

imaging  

o T1a: tumor was incidentally found in less than 5% of 

prostate tissue resected (for other reasons) 

o T1b: tumor was incidentally found in greater than 5% of 

prostate tissue resected 

o T1c: tumor was found in a needle biopsy performed due 

to an elevated serum PSA 

• T2: the tumor can be felt (palpated) on examination, but has 

not spread outside the prostate  

o T2a: the tumor is in half or less than half of one of the 

prostate gland's two lobes 

o T2b: the tumor is in more than half of one lobe, but not 

both 

o T2c: the tumor is in both lobes 

• T3: the tumor has spread through the prostatic capsule (if it is 

only part-way through, it is still T2)  
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o T3a: the tumor has spread through the capsule on one or 

both sides 

o T3b: the tumor has invaded one or both seminal vesicles 

• T4: the tumor has invaded other nearby structures 

Evaluation of the regional lymph nodes ('N') 

• NX: cannot evaluate the regional lymph nodes 

• N0: there has been no spread to the regional lymph nodes 

• N1: there has been spread to the regional lymph nodes 

Evaluation of distant metastasis ('M') 

• MX: cannot evaluate distant metastasis 

• M0: there is no distant metastasis 

• M1: there is distant metastasis  

o M1a: the cancer has spread to lymph nodes beyond the 

regional ones 

o M1b: the cancer has spread to bone 

o M1c: the cancer has spread to other sites (regardless of 

bone involvement) 

Quested from (From the AJCC 6th edition (2002) and UICC 6th 

edition). 
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6. Gleason Grading System. 

            The Gleason grading system the most frequently used system 

for grading the tumor, in which the first and second most common 

glandular patterns of the tumor are identified and scored, is used to 

help evaluate the prognosis of men with prostate cancer. Together 

with other parameters, it is incorporated into a strategy of prostate 

cancer staging which predicts prognosis and helps guide therapy. A 

Gleason score is given to prostate cancer based upon its microscopic 

appearance. Cancers with a higher Gleason score are more 

aggressive and have a worse prognosis (Fan et al., 2009).fig (1) 

 

Fig (1).Gleason grade Lower grades are associated with small, closely packed 

glands. Cells spread out and lose glandular architecture as grade text increases 

(Fan et al., 2009). 
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Evaluation of the histological grade ('G') 

       Usually, the grade of the cancer (how different the tissue is from 

normal tissue) is evaluated separately from the stage; however, for 

prostate cancer, grade information is used in conjunction with TNM 

status to group cases into four overall stages. 

• GX: can not assess grade 

• G1: the tumor closely resembles normal tissue (Gleason 2–4) 

• G2: the tumor somewhat resembles normal tissue (Gleason 5–6) 

• G3–4: the tumor resembles normal tissue barely (Gleason 7–10) 

or not at all 

Of note, this system of describing tumors as "well-", "moderately-", 

and "poorly-" differentiated based on Gleason score of 2-4, 5-6, and 

7-10, respectively, a more contemporary consideration of Gleason 

grade is: 

• Gleason 3+3: tumor is low grade (favorable prognosis) 

• Gleason 3+4 / 3+5: tumor is mostly low grade with some high 

grade 

• Gleason 4+3 / 5+3: tumor is mostly high grade with some low 

grade 

• Gleason 4+4 / 4+5 / 5+4 / 5+5: tumor is all high grade (Miller et 

al., 2003). 
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7. Positron emission tomography scans 

    (PET scan) in some tumors e.g. breast allows complete body 

staging after administration of tracers such as 18 F-deoxyglucose. 

These tracers accumulate as a consequence of an increase in 

glycolytic metabolism in areas of tumor activity. A study suggests 

that it cannot distinguish reliably between benign prostatic 

hyperplasia and prostate cancer (Hong et al., 2009). 

While it may have some use at identifying metastatic disease 

in patients with relapse, its use at predicting stage at presentation is 

still controversial. A recent study of lymph node metastasis did not 

identify any of three patients out of ten that had positive nodes 

histologically (Hong et al., 2009). 

II-Detection of metastasis: 

A-Nodal metastasis: 

1. Computerized Tomography and Magnetic Resonance 

Imaging  

        Accurate nodal staging is essential in order that patients with 

metastatic disease are not treated inappropriately. This is of 

particular importance in patients undergoing perineal prostatectomy 

and Brachy therapy. The positive yield of CT scanning in patients 

with a PSA of 4-20ng/mL, or a Gleason score of 6 or less were 12% 

and 9% respectively and men with a PSA greater than 20ng/mL 

and/or a Gleason score of 8-10 had a positive yield of 20 % on CT 
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scan. This and previous studies suggest that imaging should be 

reserved for these high-risk patients (Albertson et al., 2000). 

The diagnosis of lymph node metastasis on CT scan is based 

solely on size. Any node greater than 1cm diameter in the short axis 

is considered to be abnormal. However, the sensitivity of diagnosis 

using the size threshold of 1cm is low in reports with a sensitivity 

ranging from 25-78%, and a specificity averaging around 90% 

(Albertson et al., 2000). 

Metastatic lymphadenopathy can be diagnosed also by MRI, 

with the added advantage over CT scanning that it can be performed 

at the same time as staging for extra-capsular disease. The sensitivity 

and specificity of this technique were 75% and 98% respectively 

(Iyer et al., 2005). 

2. Staging lymphadenectomy  

Pelvic lymphadenectomy remains the gold standard to obtain 

histopathological diagnosis of metastasis. This is performed as a 

separate procedure prior to perineal prostatectomy, radiotherapy or 

at the time of radical retro pubic prostatectomy. In the latter, nodes 

are usually examined by frozen section at the time of the surgery in 

high-risk patients (Miller et al., 2003). 

 B-Radioimmunoscintigraphy  

Radiolabelled monoclonal antibodies directed against prostate 

cancer-specific antigens are being developed to improve the 

diagnosis of metastatic disease to lymph nodes, viscera, and bone; it 
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may be useful when other imaging diagnostic tests fail to 

demonstrate metastatic disease in those at high risk, or those patients 

with an increasing PSA post radical prostatectomy (Watanabe et 

al., 2009). 

C-Bone metastasis  

Plain X-rays are poor at detecting bone metastasis, as there 

must be a change in density of at least 50% before metastasis are 

seen radio graphically. Due to the high sensitivity of radionuclide 

bone scintigraphy in detecting skeletal metastasis, bone scans have 

replaced the skeletal survey. Use of serum PSA has helped to reduce 

the number of newly diagnosed patients requiring bone scans. If 

bone scans are performed only on patients with a PSA over 

20ng/mL, less than 1% of bone secondaries bone scans will be 

undetected (Cooperberg  et al., 2009).  

Prognosis 

      In patients that undergo treatment, the most important clinical 

prognostic indicators of disease outcome are stage, pre-therapy PSA 

level and Gleason score. In general, the higher the grade and the 

stage the poorer the prognosis. Nomograms can be used to calculate 

the estimated risk of the individual patient. The predictions are based 

on the experience of large groups of patients suffering from cancers 

at various stages (Di Blasio, 2003).  
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PROSTATE CANCER TREATMENT OPTIONS 

Treatment for prostate cancer may involve: 

•  Active surveillance (monitoring for tumor progress or 

symptoms) 

•  Surgery (i.e. radical prostatectomy)  

• Radiation therapy including brachytherapy (prostate 

brachytherapy) and external beam radiation therapy 

•  High-intensity focused ultrasound (HIFU) 

•  Chemotherapy oral chemotherapeutic drugs 

(Temozolomide/TMZ)   

•  Cryosurgery  

• Hormonal therapy  or some combination (Braun et al., 2009).  

        Which option is best depends on the stage of the disease, the 

Gleason score, and the PSA level. Other important factors are the 

man's age, his general health, and his feelings about potential 

treatments and their possible side-effects. Because all treatments can 

have significant side-effects, such as erectile dysfunction and urinary 

incontinence, treatment discussions often focus on balancing the 

goals of therapy with the risks of lifestyle alterations. Prostate cancer 

patients are strongly recommended to work closely with their 

urologist and use a combination of the treatment options when 

managing their prostate cancer (Mongiat-Artus   et al., 2009).  
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          If the cancer has spread beyond the prostate, treatment options 

significantly change, so most doctors that treat prostate cancer use a 

variety of nomograms to predict the probability of spread. Treatment 

by watchful waiting/active surveillance, HIFU, external beam 

radiation therapy, brachytherapy, cryosurgery, and surgery are, in 

general, offered to men whose cancer remains within the prostate. 

Hormonal therapy and chemotherapy are often reserved for disease 

that has spread beyond the prostate. However, there are exceptions: 

radiation therapy may be used for some advanced tumors, and 

hormonal therapy is used for some early stage tumors. Cryotherapy 

(the process of freezing the tumor), hormonal therapy, and 

chemotherapy also are offered if initial treatment fails and the cancer 

progresses (Picard et al., 2009). 
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PROSTATE SPECIFIC ANTIGEN 

Biochemistry 

      PSA, also known as kallikrein III, seminin, semenogelase, γ-

seminoprotein and P-30 antigen) is a 34 kD glycoprotein 

manufactured almost exclusively by the prostate gland; PSA is 

produced for the ejaculate where it liquefies the semen in the 

seminal coagulum and allows sperm to swim freely. It is also 

believed to be instrumental in dissolving the cervical mucous cap, 

allowing the entry of sperm, It is a serine protease enzyme, the gene 

of which is located on the nineteenth chromosome (19q13) ( Dalley, 

1999). 

Serum PSA 

PSA is normally present in the blood at very low levels. The 

reference range of less than 4 ng/mL for the first commercial PSA 

test was based on a study that found 99% of 472 apparently healthy 

men had a total PSA level below 4 ng/mL. Increased levels of PSA 

may suggest the presence of prostate cancer. However, prostate 

cancer can also be present in the complete absence of an elevated 

PSA level, in which case the test result would be a false negative 

(Narizhneva et al.,2009). 

PSA levels can be also increased by prostate infection, 

irritation, benign prostatic hyperplasia (BPH), and recent ejaculation, 

producing a false positive result. (DRE) has been shown in several 

studies to produce an increase in PSA. However, the effect is 
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clinically insignificant, since DRE causes the most substantial 

increases in patients with PSA levels already elevated over 4 ng/mL 

(Ablin, 2010). 

   Table (1): The "normal" reference ranges for prostate-specific 

antigen increase with age, as do the usual ranges in cancer    

Age(years) <50 50 - 59 60 - 69 >70 

 Cancer 
No 

cancer 
Cancer 

No 

cancer 
Cancer 

No 

cancer 
Cancer 

No 

cancer 

5th percentile(ng/ml) 0.4 0.3 1.2 0.3 1.7 0.3 2.3 0.4 

95th percentile(ng/ml) 163.0 2.5 372.5 4.7 253.2 8.3 613.2 17.8 

Table (1):  (AUA the Medical News 2009). 

       Despite earlier findings recent research suggests that the rate of 

increase of PSA (the PSA velocity) is not a more specific marker for 

prostate cancer. However, the PSA rate of rise may have value in 

prostate cancer prognosis. Men with prostate cancer whose PSA 

level increased by more than 2.0 ng /ml during the year before the 

diagnosis of prostate cancer have a higher risk of death from prostate 

cancer despite undergoing radical prostatectomy ( Di Blasio et 

al.,2003). 



Review of LiteratureReview of LiteratureReview of LiteratureReview of Literature    

 20 

Free PSA and f/t PSA ratio 

However, both total and free PSA increase immediately after 

ejaculation, returning slowly to baseline levels within 24 hours .PSA 

levels can change for many reasons other than cancer. Two common 

causes of high PSA levels are enlargement of the prostate (benign 

prostatic hyperplasia (BPH)) and infection in the prostate 

(prostatitis). It can also be raised for 24 hours after ejaculation and 

several days after catheterization (Figueiredo et al., 2009). 

Many studies demonstrated that f/t PSA ratio can be used to 

improve detection of cancer. However, its ability to predict stage is 

still controversial. There are large studies in this area; some support 

that f/t PSA ratio can be used to predict stage whilst others cannot 

confirm its value (Sartor et al., 2008). 

There is variation between these studies in the type of free 

PSA assay used, the pathological classification, and the definition of 

advanced versus localized disease. A more recent study investigating 

the percentage of free PSA in black versus white men showed that in 

both groups there was a statistically significant increase in the 

probability of favorable pathological features as the percentage of 

free PSA increased (Catalona et al., 2000). 
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Uses of PSA in prostate cancer  

I. Prostate cancer screening 

          Prostate cancer screening is an attempt to find unsuspected 

cancers, and may lead to more specific follow-up tests such as a 

biopsy, with cell samples taken for closer study. Prostate cancer 

screening options include the digital rectal examenation and the PSA 

blood test. Prostate cancer is usually slow-growing and more 

common among older men. However, most cancers never grow 

enough to cause symptoms, and most men that have prostate cancer 

will never become aware of it in their lifetimes (van der Cruijsen-

Koeter et al., 2005). 

Ii. Diagnosis of prostate cancer  

         PSA is dependent on tumors size, differentiation, and stage, but 

on an individual basis it is not a good predictor of clinical or 

pathological stage. In a multi-institutional study of 4133 men, there 

was a linear relationship between increasing PSA and non-organ 

confined disease, 64% of those with a PSA less than 4ng/mL 

demonstrated organ confined disease while only 9% of men with a 

PSA over 50ng/mL had organ confined disease. Similarly the 

likelihood of lymph node involvement also increased with increasing 

PSA. Less than 1% of men with a PSA less than 4ng/mL had 

positive lymph nodes but 27% were positive if the PSA over 

50ng/mL (Lin et al., 2008). 
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Whilst PSA may be useful in its extremes, its predictive value 

is poor between the levels of 4-10ng/mL, which represents 

approximately 50% of men with prostate cancer. In view of its 

limitations, studies have looked at the various types of PSA assays 

available and its use in combination with other modalities in order to 

improve its predictive value (Lin et al., 2008).  

A study demonstrated that detecting complexed PSA as a 

single measurement enhances the specificity for detection of prostate 

cancer which is comparable to free PSA. (Brawer et al., 2000). 

Iii. Post-treatment monitoring 

         Each year, up to 70,000 men in the U.S. will have a 

"biochemical recurrence," a rising PSA level after failed definitive 

therapy. The ideal salvage therapy for these men is not clear and 

includes salvage local therapies and systemic approaches, of which 

the mainstay is hormonal therapy. Treatment needs to be 

individualized based on the individual's risk of progression as well 

as the likelihood of success and the risks of the treatment (Srikumar 

Chakravarthi et al., 2009). 

       PSA levels are useful for detecting and monitoring prostate 

cancer progression after radiotherapy. Evaluation of serum PSA 

level at 45 Gy of salvage radiotherapy for biochemical relapses after 

prostatectomy may serve as a significant prognosticator for both 

biochemical and clinical disease-free outcomes (  Mouraviev et al., 

2006) 
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       The optimal management of patients with an elevated post-

prostatectomy PSA level remains to be determined. In the pre-PSA 

sera, many patients received immediate adjuvant radiation therapy 

on the basis of adverse pathologic features following prostatectomy. 

However, since the advent of postoperative PSA monitoring, the 

PSA level has become the most specific measure for determining the 

presence of residual disease. An elevated postoperative PSA in 

correlation with other factors, such as pathologic stage and imaging 

studies, can be a specific marker of local recurrence in most patients. 

Through careful case selection, treatment design, and dose delivery, 

up to 80% of patients can achieve a complete response (PSA < 0.1 

ng/mL) following postoperative therapeutic irradiation for an 

elevated PSA. This treatment can be delivered with minimal toxicity 

to the rectum and minimal risk of increasing incontinence (Pantuck,    

et al., 2006). 

         It was concluded that following serial PSA levels in patients 

treated with androgen ablation for metastatic prostate cancer can aid 

in distinguishing favorable from no favorable responders early in the 

course of therapy and greatly assist in monitoring for progression 

(Miller  et al., 2003). 

        Measurement of the proportion of free PSA has improved the 

identification of patients with aggressive disease. Furthermore, the 

rate of increase in serum PSA reflects tumor growth rate and 

prognosis but, due to substantial physiological variation in serum 

PSA, reliable estimation of the rate of PSA increase requires follow-

up for at least 2 years. Algorithms based on the combined use of free 
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and total PSA and prostate volume in logistic regression and neural 

networks can improve the diagnostic accuracy for prostate cancer, 

and assays for minor subfractions of PSA and other new markers 

may provide additional prognostic information. (Stenman et al., 

2005). 
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YKL-40 

Chemical Structure of YKL-40: 

YKL-40 is a protein, which has been termed according to its 

molecular weight (40 kDa) and the one letter code for its three NH2-

terminal amino acids; tyrosine (Y), lysine (K) and leucine (L). It is a 

glycoprotein which contains a single polypeptide chain composed of 

383 amino acids (Johansen et al., 2006). 

YKL-40 is a member of the 18 glycosyl hydrolase family, a 

protein family which includes chitinases and chitinase-related 

proteins in which chitin is a polymer of N-acetylglucosamine, 

present in coatings and cell walls of many organisms(Kucur et 

al.,2008).  

YKL-40 shares significant amino acid sequence homology to 

bacterial chitinases but has no chitinase activity. The amino acids 

essential for the catalytic activity in chitinases are three acidic 

residues Aspartic acid, Glutamic acid, and Aspartic acid. The 

corresponding residues in human YKL-40 are Aspartic acid, Lucien, 

and Aspartic acid this mutation responsible for role out the chitinase 

activity. (Johansen et al., 2006). Fig (2) 
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Fig. (2): Ribbon diagrams of YKL-40. A, top view orientation. The eight 

parallel  strands that form the core are labeled 1- 8. -Helices of 

the TIM barrel domain are indicated by 1- 8. B, side view 

orientation. The  strands and  helices of the +  small domain are 

represented as 1'- 5' and 1', respectively. The disulfide bridges are 

also indicated (Mohanty et al., 2003). 

YKL-40 is a lectin and bound carbohydrates are not 

hydrolyzed. A 43 long carbohydrate binding cleft is present at the C-

terminal side of the β-strands in the (β/α) 8 barrel. The crystal 

structure of YKL-40 is similar in many aspects to the crystal 

structure of human chitotriosidase; therefore it can act as lectin 

which can bind to carbohydrate with no histolytic activity (Johansen 

et al., 2006). 
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YKL-40 binds heparin and amino acid sequence analysis 

reveals that YKL-40 contains one heparin-binding motif located in a 

surface loop. However, soaking of YKL-40 crystals or co-

crystallization in the presence of fully sulfated heparin did not result 

in evidence of binding at this site. It has been suggested that heparin 

sulfate is a more likely ligand of YKL-40, and unsulfated fragments 

of heparin sulfate can be accommodated in the binding groove of 

YKL-40 (Johansen et al. 2006). 

Two possible sites of glycosylation are found in the YKL-40, 

but only the NH2 terminal is glycosylated with two units of N-

acetylyglucosamine. Binding of either short or long oligosaccharides 

to human YKL-40 is possible, and the presence of two distinct 

binding sites with selective affinity for long and short 

oligosaccharides suggests that YKL-40 could function by cross-

linking two targets. Glycosylation is a unique feature of the YKL-40 

structure, as the residue corresponding to Arg
84
 does not exist in 

chitinases (Johansen et al., 2006). 

YKL-40 is also termed human cartilage glycoprotein 39. The 

gene coding for YKL-40 is located on chromosome 1q31-q32 and 

consists of 10 exons and spans about 8 kb of genomic DNA (Junker 

et al., 2005).  

The genes of all the other human mammalian chitinase-like 

proteins identified thus far are also located on chromosome 1. The 

sequence of the gene coding for YKL-40 has been published (Rehli 

et al., 2003). 
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Although the physiological function of YKL-40 is unknown, 

the pattern of its expression in the normal and disease state suggests 

a role in remodeling or degradation of the extracellular matrix 

(Johansen et al., 2006). 

It is strongly suggested that YKL-40 is an enzyme that 

hydrolyzes glycosidic bonds in an unidentified macromolecule in the 

extracellular environment of cells. Since chitin itself is not found in 

vertebrates, and since YKL-40 apparently does not possess chitinase 

activity, it is probable that divergent evolution of an ancestral chitinase 

altered the specificity of the vertebrate enzyme so that it now cleaves a 

different glycosidic linkage than the one targeted by the chitinase 

(Price and Johansen, 2003). 

 Tissue Distribution of YKL-40: 

Although the normal distribution of YKL-40 in mammals is as 

yet not completely known, it has been found in serum, synovial fluid 

and conditioned media of chondrocytes. Northern blot analyses have 

shown that YKL-40 mRNA is expressed at high levels in the liver, 

weakly by brain, kidney and placenta and at undetectable levels by 

heart, lung and skeletal muscles (Johansen et al., 2006). 

In normal bone marrow, the myelocyte-metamyelocte 

expresses YKL-40 protein, which is stored in the specific granules of 

neutrophil granulocytes and released from fully activated cells    

(Johansen et al., 2006). 
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 Serial analysis of gene expression has shown 288 fold 

increased YKL-40 transcripts in monocytes stimulated by 

granulocyte-macrophage colony stimulating factor, 182 fold in 

macrophage colony stimulating factor stimulated monocytes and 31 

fold increased YKL-40 transcripts in lipopolysaccharide stimulated 

monocytes (Suzuki et al., 2000).fig (3) 

 

Fig (3). YKL-40 protein expression determined by immunohistochemical 

analysis in cultures of human embryonic stem cells (A) and in a 

biopsy of human embryonal carcinoma (D). Membrane staining of 

the region enclosed by square labelled B in A (B) or strong 

cytoplasmatic staining are seen in embryonic stem cells in vitro (C) 

and in embryonal carcinoma cells in vivo (D) ( Ringsholt,et 

al.2007). 
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YKL-40 is secreted by macrophages during late stages of 

differentiation, by arthritic or differentiating fetal chondrocytes, by 

differentiated vascular smooth muscle cells, and by fibroblast-like 

synovial cells (Dasuri et al., 2004). 

In healthy connective tissue, YKL-40 may play a role in 

normal tissue remodeling. The substantial increase in YKL-40 

detected in the sera and synovial fluid of persons affected with 

connective tissue degradative diseases, and its absence in healthy 

cells, showed that the production and/or secretion of YKL-40 in 

connective tissue diseases is upregulated to an abnormal  increase in 

its level through the disease process. Thus, it is likely that YKL-40 is 

a cellular product which plays an active role in the disease process 

rather than merely a structural component of degraded connective 

tissue (Price and Johansen, 2003). 

YKL-40 in Different Diseases:::: 

In vivo, YKL-40 mRNA and protein are expressed by 

macrophages in inflamed synovial membrane, atheromatous plaques, 

arthritic vessels from patients with giant cell arthritis, and by arthritic 

chondrocytes (Volck et al., 2001). 

RT-PCR has shown that YKL-40 is one of the most 

differentially expressed genes in liver tissue from end-stage cirrhosis 

due to hepatitis C virus compared with non diseased liver tissue. 

Immunohistochemical analyses of liver biopsies from patients with 
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different liver diseases have found YKL-40 proteins in areas with 

fibrosis (Shackel et al., 2003). 

YKL-40 modulates vascular endothelial cell morphology by 

promoting the formation of branching tubules, indicating that YKL-

40 may function in angiogenesis by stimulating the migration and 

reorganization of vascular endothelial cells (Malinda et al., 1999).  

Elevated serum YKL-40 levels, compared with age and sex 

matched healthy subjects, are found in some patients with non 

malignant disease characterized by inflammation or tissue 

remodelling such as: 

• Rheumatoid arthritis: about 40% of patients with active disease 

and 13% of those with inactive disease have elevated serum 

YKL-40 (Vos et al., 2000). 

• Severe osteoarthritis: 16-30% of patients with severe 

osteoarthritis have elevated YKL-40 levels (Kronborg et al., 

2002). 

• Severe bacterial infections: about 80% of patients with severe 

bacterial infections have elevated YKL-40 levels (Koutroubakis 

et al., 2003). 

• Liver disease: 75-90% of patients with cirrhosis, 60% of patients 

with slight fibrosis and 25% of patients with fatty liver have 

elevated serum YKL-40 levels (Nojgaard et al., 2008). 
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• Chronic inflammatory diseases:  Giant cell arthritis is a chronic 

inflammatory disease characterized by vasculitis. 53% of patients 

with giant cell arthritis have elevated YKL-40 levels more than 

age and sex matched controls (Johansen et al., 2006). 

• Diabetes :Patients with type 2 diabetes have higher plasma YKL-

40 levels compared to subjects with normal glucose tolerance 

,and plasma YKL-40 is related to insulin resistance ,fasting 

plasma glucose, and plasma IL-6 ,but not to serum CRP or 

obesity .Patients with type 1 diabetes have elevated plasma YKL-

40 compared to healthy subjects, and increasing plasma YKL-40 

levels are associated with increasing levels of albuminuria .It is 

suggested that plasma YKL-40 is an emerging biomarker in 

patients with cardiovascular disease and diabetes (Rathcke ,2009).  

• However, YKL-40 level was found to be non significant in many 

conditions. It was found that 33 patients with benign 

gynaecologic disease all had normal serum YKL-40, except for 

two patients with atypical endometrial hyperplasia and slightly 

elevated serum YKL-40 (Dupont et al., 2004).  
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YKL-40 in Malignant Diseases: 

I-Function: 

The biological functions of YKL-40 in cancer are unknown. 

YKL-40 may play different roles depending upon the cell types and 

environment. YKL-40 probably has a role in proliferation and 

differentiation of malignant cells and protects the cells from 

apoptosis. YKL-40 also stimulates angiogenesis and has an effect on 

extracellular tissue remodeling, and YKL-40 regulates fibroblast 

activity and increases the degree of fibrosis surrounding cancer cells 

(Johansen, 2006). 

Membrane receptors of YKL-40 are not described. YKL-40 

induced activation of intracellular signal-transduction pathways 

suggests that it interacts with signaling components on the cell 

membrane. A thorough understanding of the pathobiology of a 

putative novel biomarker is not essential regarding its diagnostic or 

prognostic performance as a biomarker ((Johansen, et al., 2006).  

However, pathophysiological information is very useful in 

providing support for the validity of the clinical observations, as well 

as direct research that pertains to possible diagnostic and therapeutic 

applications (Johansen,et al.,2007). 

        Several studies of patients with solid tumors have demonstrated 

that serum YKL-40 is elevated, compared with healthy subjects, in 

some patients with primary or metastatic carcinoma of the colon, 

rectum, glioblastoma, breast, kidney, ovary, lung, prostate, 
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melanoma, as well as hematological malignancy as acute myeloid 

leukemia (Johansen et al., 2004).table (2) 

Table (2)The percentage of patients with elevated plasma 

YKL-40 is calculated as the number of patients in the different 

studies with plasma YKL-40 higher than the age-adjusted 95th 

percentile of plasma YKL-40 in healthy subjects (Høgdall,et al., 

2009). 
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1) YKL-40 in prostatic carcinoma 

2) YKL-40 in ovarian cancer: 

It was found that YKL-40 could be identified as a potential 

serum marker for the detection of early-stage ovarian cancer. It 

appears to be of value as the established tumor markers CA125 and 

CA15-3. It also predicts survival rate depending on the degree of its 

elevation which suggests progression of the tumor (Petricoin et al., 

2002). 

3) YKL-40 in malignant glioma: 

A study of high-grade
 
gliomas, showed that class prediction 

models, based on gene
 
expression profiles, provided a powerful tool 

to classify diagnostically
 
challenging malignant gliomas. Although 

the prediction model
 
used expression information from only 19 

genes,
 
many additional genes were differentially expressed between

 

glioblastomas and anaplastic oligodendrogliomas. One gene, YKL-

40,
 
showed an average expression level in predicted glioblastomas

 

82-fold greater than the average expression found in predicted
 

anaplastic oligodendrogliomas (Nutt et al., 2005). 

High YKL-40 serum levels have also been shown in 

glioblastomas, which were found to have 3- to 62-fold elevation of
 

YKL-40 levels over normal brain. Furthermore, there is
 
evidence 

that YKL-40 levels correlate with grade in astrocytic
 
gliomas 

(Tanwar et al., 2002). 
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4). YKL-40 in lung Cancer: 

The level of serum YKL-40 was found to be significantly 

higher in patients with small cell lung carcinoma than in normal 

healthy controls. About 35% of such patients had YKL-40 levels 

above the 95
th
 percentile of healthy controls. When comparing the 

levels of YKL-40 in a subset of patients who presented with 

extensive stage disease to its levels in another subset who presented 

with limited stage disease, the former group was found to be 

significantly higher than the latter one (Johansen et al., 2004). 

5) YKL-40 in colorectal cancer: 

High preoperative levels of YKL-40 were found to be 

significantly decreased in the first postoperative samples after 

successful resection of colorectal cancer. It was also shown that 

curatively operated patients who had high postoperative YKL-40 

levels had a 6.9 folds increased risk of developing recurrence more 

than those who had normal YKL-40 levels postoperatively. Also, 

estimation of YKL-40 levels within the first six months after 

successful resection demonstrated that patients who had elevated 

postoperative YKL-40 levels had significantly lower survival than 

those who had normal postoperative YKL-40 levels (Cintin et al., 

2002). 

6) YKL-40 in melanoma: 

Serum YKL-40 was found to be
 
an independent prognostic 

factor for relapse and death of patients with stages I and II 
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melanoma. They found
 
that 13% of the patients before definitive 

surgery had elevated
 
serum YKL-40 compared with healthy patients, 

and that these
 
patients had the poorest prognosis. Multivariate Cox 

analysis
 
including serum YKL-40 and other factors as sex, age, 

primary tumor site, ulceration, thickness,
 
Clark level, and 

histological subtype demonstrated that serum
 
YKL-40 was an 

independent prognostic factor for both relapse
 
and death. When 

applying the predefined cut level to baseline samples, they observed 

that an elevated
 
serum YKL-40 was an independent prognostic factor 

for overall
 
survival but not for relapse-free survival, as was the case

 

when they analyzed YKL-40 as a log-transformed covariant. This
 

can imply that a more optimal cut level exists (Schmidt et al., 

2006). 

7) YKL-40 in acute myeloid leukemia:  

It has been found that, 52% of acute myeloid leukemia patients 

at time of diagnosis had elevated serum YKL-40 compared with 

healthy subjects. These patients had the poorest prognosis. The 

biological functions of YKL-40 in  hematological malignancies has 

not yet been defined, but it has been suggested that it may play a role 

in proliferation and differentiation of malignant cells protecting them 

from undergoing apoptosis( (Bergmann et al., 2005). 

8) YKL-40 in Breast Cancer: 

In the patients with failure of inducing complete remission, 

high YKL-40 was a stronger predictor of survival than high HER2 

level. The lack of correlation between them and their independence 
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of their impact on time to progression and survival indicates that 

they have different biological activity and function. More over, 

among patients with normal serum HER2 level, a subgroup could be 

identified with high serum YKL-40 level with significantly worse 

prognosis (Jenson et al., 2003). 

II-Role of YKL-40 in Prognosis of malignant diseases: 

Pre-treatment plasma YKL-40 is an independent prognostic 

biomarker of short overall survival in patients with different types of 

adenocarcinoma. This was found both at time of first cancer 

diagnosis and at time of relapse in patients with localized or 

advanced breast, colorectal, endometrial, non-small cell lung, ovary, 

cervix, prostate and adenocarcinoma (Jensen et al., 2010). 

 Plasma YKL-40 was independent of other routinely used 

biomarkers (i.e., estrogen receptor status, serum levels of human 

epidermal growth factor receptor 2 (HER2), CEA, carbohydrate 

antigen (CA) 125, prostate-specific antigen (PSA), lactate 

dehydrogenase (LDH) and clinical parameters (i.e., age, 

performance status, tumor stage, histology) when tested in 

multivariate Cox analysis. In many of these studies, but not all, pre-

treatment plasma YKL-40 was also a prognostic biomarker of 

recurrence- or progression-free interval. Plasma YKL-40 may 

therefore provide additional information of prognosis in patients 

with different types of adenocarcinoma (Jensen et al., 2010).  
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III-Ykl-40 and Treatment Response  

Few studies have evaluated if pre-treatment plasma YKL-40 is 

a predictor of treatment response. Plasma YKL-40 decreased in 

patients after curative operation for colorectal cancer, whereas 

patients with elevated plasma YKL-40 six months after operation 

had shorter recurrence-free interval and overall survival .In patients 

with first recurrence of breast cancer high plasma YKL-40 predicted 

less responsiveness to anthracycline therapy ,and high plasma YKL-

40 was a predictor of second-line chemo resistance in patients with 

ovarian cancer .Pre-treatment plasma YKL-40 was an independent 

prognostic biomarker in patients with metastatic prostate cancer 

treated with endocrine therapy, we have found that high plasma 

YKL-40 in patients with metastatic colorectal cancer before (3)lines 

treatment with cetuximab and irinotecan was associated with short 

progression free survival and short overall survival (Pelloski et 

al.,2005) . 

Iv-Monitoring  

Early changes in biomarkers are investigated as potential 

predictors of response. They may be useful in early identification of 

patients unlikely to benefit, so as to spare them ineffective and 

potentially toxic treatment. Furthermore, monitoring plasma 

biomarkers in cancer patients without evidence of disease might 

allow for earlier detection of recurrence. There is limited 

information regarding changes in plasma YKL-40 during treatment 

of cancer patients. Increase in plasma YKL-40 during follow-up 
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after curative resection of colorectal cancer was related to increased 

risk of recurrence and death .In patients with metastatic prostate 

cancer treated with endocrine therapy, high plasma YKL-40 during 

treatment was related to short survival .In patients with metastatic 

pancreatic cancer, an increase in plasma YKL-40 four weeks after 

start of chemoradiotherapy was also associated with short survival 

(Schultz et al.2010).  

Serum YKL-40 a new "tumor marker" in cancer 

patients 

The term "tumor marker" embraces a spectrum of molecules of 

widely divergent characteristics, but sharing an association with 

malignancy that facilitates their application in the clinical detection 

(diagnosis and screening) and management (monitoring and 

prognosis) of cancer patients. Tumor markers are classified 

according to six different clinical criteria such as biochemical 

characteristics, organ specificity, or clinical usefulness in order to 

assess the value of tumor markers in clinical practice (Kucur et al., 

2008).  

The acceptance of novel tumor markers in clinical settings 

requires thorough validation before being implemented into routine 

clinical use. In order to propose guidelines on how promising tumor 

markers progress from the laboratory into the clinic, the "tumor 

marker utility grading system" is introduced (Kucur, et al., 2008). 

According to this system, YKL-40 on the "utility scale" is 

neither organ- nor tumor-specific, but the present 12 retrospective 
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clinical studies of 1,712 patients with eight different types of solid 

cancer indicate that serum concentrations of YKL-40 may be useful 

as a "prognosticator" and may have a role in screening and 

monitoring of cancer patients. Elevated serum YKL-40 levels are 

found in a subgroup of patients with eight different types of solid 

tumors (including several types of Adenocarcinomas, small cell 

carcinoma, glioblastoma, and malignant melanoma). The highest 

serum YKL-40 levels are found in patients with advanced cancer 

and with the poorest prognosis and serum YKL-40 provided 

independent information of survival (Kucur et al., 2008).  

A tumor marker can be classified according to six different 

clinical criteria such as biochemical characteristics, organ 

specificity, or clinical usefulness in order to assess the value of 

tumor markers in clinical practice 

Is serum YKL-40 a tumor marker? 

• The YKL-40 is not produced exclusively by specific tumor 

cells (not tumor specific). 

• The YKL-40 is not absent in healthy or benign disease (not of 

high specificity). 

• The YKL-40 is not present frequently in the targeted 

malignancy (not of high sensitivity). 

• The marker may be detectable in early stage subclinical 

disease (may be useful for screening). 
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• The marker's concentration reflects prognosis for an individual 

patient prognosticator. 

The marker's degree of expression may correlates with 

therapeutic results (may be useful for monitoring). (Mitsuhashi et 

al., 2009). 

 

Determination of YKL-40 in Tissues and Body fluids: 

YKL-40 could be determined in many other samples or 

specimens other than serum or plasma. These include: 

• Synovial fluid 

• Cerebrospinal fluid (CSF) 

• Bone marrow samples 

• Tissue samples, such as liver, kidney, lung, synovial membrane 

and tumor tissues (Johansen et al., 2006). 

1.Specimen precautions for YKL-40: 

• Several factors must be considered when handling blood 

samples for the measurement of YKL-40. The time interval 

between drawing of blood and centrifugation of blood stored at 

room temperature must be less than 3 hours for serum and 8 

hours for EDTA plasma samples. Otherwise, significant and non 

disease related elevations of YKL-40 are found in the serum and 
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EDTA plasma samples left on to clot for a longer time when 

compared with YKL-40 concentrations in serum and EDTA 

plasma samples centrifuged within one hour after venipuncture 

(Johansen et al., 2006). 

• If blood is stored at 4°C before centrifugation, YKL-40 

concentration is stable in serum for 24 hours and in EDTA 

plasma for 72 hours. Degranulation of neutrophils with the 

release of YKL-40 from their specific granules is the most likely 

explanation for this time dependent increase in serum and 

EDTA plasma YKL-40 concentration   (Harvey et al., 2000). 

• YKL-40 concentrations in corresponding serum and EDTA 

plasma samples are correlated , although YKL-40 may show 

slight higher results in serum compared with EDTA plasma, 

with a YKL-40 serum / EDTA plasma ratio of 1.4/1. This is 

probably caused by a small release of YKL-40 from activated 

neutrophils during the coagulation process (Harvey et al., 

2000).  

• YKL-40 concentration in serum is stable in samples stored up to 

5 days at room temperature, up to 9 days at 4°C and at -80°C for 

at least 8 years. Repetitive freezing and thawing of serum 

samples up to 9 times has no effect on serum YKL-40 

concentration (Johansen et al., 2006) 
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2.Methods of Determination of YKL-40: 

YKL-40 concentrations in human serum or EDTA plasma can 

be determined by a radioimunnoasssay (RIA) procedure (Johansen 

et al., 1993) or by a commercial two-site, sandwich type ELISA 

(Harvey et al., 1998). 

Techniques for the detection of YKL-40 gen include, 

Polymerase Chain Reaction (PCR), Microarray cDNA analysis, In-

Situ Hybridization (ISH) and Immunohistochemistry. 

a-Immunoassay procedures: 

i) Radioimmunoassay (RIA): 

Principle: 

Although the radioimmunoassay technique is extremely 

sensitive and specific, it requires special precautions, since 

radioactive substances are used. A known quantity of an antigen is 

made radioactive by labeling it with gamma-radioactive isotopes of 

iodine attached to tyrosine. This radiolabeled antigen is then mixed 

with a known amount of antibody for the antigen and as a result, the 

two chemically bind to one another. Then a sample of serum from a 

patient containing an unknown quantity of that same antigen is 

added. This causes the unlabeled (or cold) antigen from the serum to 

compete with the radiolabeled antigen for binding sites (Price and 

Johansen, 2003).  

Either polyclonal or monoclonal antibodies may be used in the 

immunoassay procedures. Polyclonal antibodies may be raised by 
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multiple subcutaneous or intramuscular injections of substantially 

pure YKL-40 or antigenic YKL-40 peptides into a suitable non-

human mammal. (Price and Johansen, 2003). 

Advantages: 

Radioimmunoassay (RIA) is most preferred for its sensitivity. 

A radioisotope will, therefore, be the preferred label (Harvey et al., 

1998). Examples of metallic ions which can be directly bound to an 

antibody, or indirectly bound to the YKL-40 antigen include 
125
I, 

111
In, 

97
Ru, 

67
Ga, 

68
Ga,  

89
Zr, 

90
Y and 

201
Tl. 

125
I is preferred because 

of its ease of attachment without compromising of antigen binding 

specificity (Johansen et al., 2006).
 

Disadvantages: 

It requires special precautions as hazards of preparing and 

handling of a radioactive antigen, emission of gamma radiation that 

requires specific equipment and dealing with the waste products of 

the radioactive material, since radioactive substances are used. 

(Price and Johansen, 2003). 

ii) Enzyme-Linked-Immuno-sorbent Assay (ELISA): 

Principle: 

It implies the same principle of radioimmuno-assay, but the 

antigen antibody reaction is measured using colorimetric signals 

instead of a radioactive signal. The immunoassay procedures used 

are quantitative to distinguish the levels of YKL-40 in patients from 

normal levels which may be present in healthy humans and/or 
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background levels measured in the patient. Competitive and 

sandwich assays on a solid phase using detectible labels (direct or 

indirect) such as enzymes, the label will provide a detectible signal 

indicative of binding of antibody to the YKL-40 antigen (Johansen 

et al., 2006). 

Advantages:  

Ease of handling multiple samples without the disadvantages 

of dealing with the hazards of radioactive material as its principle 

depends on   antigen antibody reaction which is measured using 

colorimetric signals instead of a radioactive signal. Therefore, there 

are no hazards of radioactive material. 

Disadvantages: 

    Less sensitive than radioimmunoassay (RIA). (Johansen et al., 

2006). 

b- Polymerase Chain Reaction (PCR): 

Principle: 

A polynucleotide encoding YKL-40 may be detected using 

quantitative polymerase chain reaction protocols. The preferred 

method for performance of quantitative PCR is a competitive PCR 

technique using a competitor template containing an induced 

mutation of one or more base pairs which results in the competitor 

differing in sequence or size from the target YKL-40 gene template. 

Aminated or biotinylated strands of the PCR products  

are immobilized and the unbound complementary strands are 
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separated in an alkaline denaturing wash and removed from the 

reaction environment. Sequence-specific oligonucleotides ("SSO's") 

corresponding to the target and competitor nucleic acids are labelled 

with a detection taq (Price and Johansen, 2003). 

 The measured values are compared to derived target nucleic 

acid content, using a standard curve separately derived from PCR 

reactions amplifying templates including target and competitor 

templates. Target and competitor nucleic acid PCR products are then 

added in solution to the solid phase support and a polymerization 

step is performed. The unbound sense strands of the polymerization 

product are removed under the denaturing conditions described 

above (Johansen et al., 2006). 

c- Microarray cDNA analysis: 

Principle: 

DNA microarray consists of an arrayed series of thousands of 

microscopic spots of DNA oligonucleotides, called features, each 

containing picomoles of a specific cDNA sequence. This can be a 

short section of a gene or other DNA element that are used as probes 

to hybridize cDNA or cRNA target samples. Probe-target 

hybridization is detected by fluorescence-based detection (Rakic et 

al., 2003). 

Several studies have evaluated YKL-40 gene expression using 

microarray gene analysis. Different human tissues and cells are 

tested: monocytes and macrophages, thyroid carcinomas, fetal 
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chondrocytes, gliomas and Helicobacter-infected murine stomach 

(Rakic et al., 2003). 

d-In Situ Hybridization: 

Principle: 

It is a type of hybridization that uses a labeled complementary 

DNA or RNA strand (probe) to localize a specific DNA or RNA 

sequence in a portion or section of tissue (in situ). In situ 

hybridization techniques have evaluated YKL-40 mRNA expression 

in frozen and formalin-fixed paraffin-embedded tissues in different 

human tissues: synovial membrane from RA patients, normal and 

atherosclerotic coronary arteries and aorta, cartilage and osteophytic 

tissue from OA patients and healthy adults and from normal and 

fetal bone (Connor et al., 2000). 

e- Immunohistochemical analysis: 

Principle: 

Immunohistochemistry is the process of localizing proteins in 

cells of a tissue section exploiting the principle of antibodies binding 

specifically to antigens in biological tissues .Several 

immunohistochemical procedures for the detection of YKL-40 

protein expression in biopsies of human tissues have been described 

using well known immunohistochemical methods for frozen or 

formalin-fixed paraffin-embedded tissues. An affinity purified rabbit 

antibody against human YKL-40 or a mouse monoclonal antibody 

against human YKL-40 were used as primary antibody. Different 
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human tissues are evaluated: liver, bone marrow, cartilage, synovial 

membrane, peripheral blood mono-nuclear cells, and atheroslerotic 

vessels (Ramos-Vara, 2005). 

Recently, a new technique to determine plasma YKL-40 has 

been developed using the proximity ligation assay (PLA) .This 

method employs pairs of antibodies coupled to DNA 

oligonucleotides such that when the antibody pairs bind to the target 

protein, the local concentration of DNA oligonucleotides increases 

to allow for enzymatic ligation of the two strands (Fredriksson et 

al., 2008). 

 The resulting amplicons are unique for each specific protein 

detected and can be measured in a highly quantitative manner by 

real-time quantitative real time polymerase chain reaction (qPCR). 

The PLA technique can be multiplexed for simultaneous detection of 

multiple proteins, is highly sensitive with limited background, and 

requires only 10 µL of plasma. This technology has been piloted in 

small scale biomarker studies where YKL-40 is one of 83 

biomarkers .However, more validation studies are needed (Chang,et 

a.,2009). 

3) Reference Range of YKL-40: 

The median serum concentration of YKL-40 in healthy adults 

is 93ng/L (90% percentile= 95ug/L; 95% percentile= 124ug/L). 

There is no difference in serum YKL-40 between genders, but serum 

YKL-40 level increases in elderly people. There is no circardian 

variability in serum YKL-40 and the long time coefficient of 
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variation in serum YKL-40 levels is less than 5% during a three year 

period. It is suggested that any changes in serum YKL-40 levels of 

more than 20% should be considered indicative of a significant 

change (Johansen et al., 2006). 
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YKL-40 IN PROSTATE CANCER 

 High serum YKL-40 levels in patients with primary prostate 

cancer indicate that YKL-40 may have function in the progression of 

malignant diseases, where as no significant elevations was observed 

in benign prostatic hyperplasia. Serum YKL-40 elevation in high 

grade cancer groups, and its decrease after radical prostectomy 

indicates possible relationship between YKL-40 levels and tumor 

burden (Kucur et al., 2008) 

High serum level of YKL-40 independently reflects increased 

aggressiveness and decrease response to therapy in prostate cancer 

patients. Patients with high serum level of YKL-40 progressed and 

died twice as fast as patients with normal serum levels. They were 

significantly deteriorated at reccurance and had more extensive 

disease with more different metastatic sites and frequent liver 

involvement (Jenson et al., 2003). 

It has been found that, its influence was of great value even 

after accounting for other independent prognostic variables, as nodal 

involvement at primary prostate cancer diagnosis, liver metastasis, 

more than two metastatic sites and failure to induce complete 

remission (Jensen et al., 2003). 

In 2006 Johansen et al., found that the sensitivity of serum 

YKL-40 in detecting metastatic disease seems to vary with the 

localization of metastasis. Elevated YKL-40 serum level were seen 

in 46% of the patients with prostate cancer recurrence, and its 

elevation seems to be more frequent in patients with high tumor 
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burden, 58% in patients with metastasis to viscera,48% for bone and 

only 20% for metastasis to soft tissue compared to healthy subjects. 

The median serum YKL-40 levels were significantly high in 

patients with bone or visceral involvement compared with patients 

with tumor recurrence and with healthy subjects. Therefore, its 

elevation might indicate the spread of cancer to viscera or bones. 

Local recurrence, skin metastasis and solitary lymph nodes 

metastasis do not tend to be detected with this marker (Johansen et 

al., 2006). 

YKL-40 levels in patients with high grade and expected short 

survival patients were well above normal values at time that prostate 

cancer reccurence was first suspected. It is apparent that periodic 

evaluation of serum YKL-40 level after initial diagnosis would have 

led to earlier diagnosis of recurrence (Johansen et al., 2006). 

Preoperative serum YKL-40 level in patients with primary 

prostate cancer reflected increased tumor aggressiveness, since the 

patients with high levels had shorter relapse free survival, as well as, 

overall survival than patients with normal YKL-40 serum levels 

(Jensen et al., 2003). 

Elevation of serum YKL-40 in prostate cancer patients at time 

of first recurrence after radiotherapy has been shown to predict 

shorter time to progression and shorter survival rate compared to 

patients with normal serum YKL-40 of first recurrence (Johansen et 

al., 2006).  
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        On the other hand, high serum chitotriosidase activity in 

patients with high score in (Gleason Scoring System) demonstrates 

the importance of possible role of macrophage involvement in 

cancer progression. Macrophage-produced factors play a critical role 

in cancer progression either by paracrine signaling pathways and\or 

through local destruction of the extra cellular matrix, thus enhancing 

invasion and metastasis (Kucur et al., 2008).  
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SUBJECTS AND METHODS 

I. SUBJECTS:  

 This study was conducted on 50 prostate cancer patients 

recruited from the Surgery and Oncology departments of national 

cancer institute, and 25 benign prostatic hyperplasia (BPH) age 

matched subjects serving as a control group.  

 A. Patients' Group (n=50): 

This group included (50) patients attending the Surgery and 

Oncology departments of national cancer institute. Their ages ranged 

from 59 to 80 years. They were divided into 2 groups:  

Group I: This group included (25) patients with diagnosed primary 

prostate cancer. Their ages ranged from 51 to82 years. 

Group II: This group included (25) prostate cancer patients with 

distant metastasis to bone, viscera, and soft tissue after 

radiotherapy course. Their ages ranged from 50to 80 

years. 

B. Control Group: This group included (25) age matched BPH 

males. Their ages ranged from 50 to 79 years. BPH proven by TRUS 

and biopsy. 
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All individuals included in this study were subjected to the 

following:  

1. Full history taking with special emphasis on:   

a. Duration of the disease  

b. Previous benign or malignant prostate disorders. 

c. Family history of prostate cancer or other malignancies.  

2. Thorough clinical examination and histopathological staging of 

prostate cancer (patients only) to determine: 

         a. Size of prostate tumor  

b. Location of the metastasis.  

c.Gleason score. 

3. Laboratory investigations which include:  

a) Measurement of serum T-PSA levels by IMMULITE PSA 2000 

b) Measurement of serum free PSA levels by IMMULITE PSA 2000 

c) Measurement of serum YKL-40 levels by enzyme linked 

immunosorbent assay (ELISA). 

Methods and using instruments 

 I. SAMPLES:  

Under complete aseptic condition, venous 5cm bloods were 

collected by venipuncture from all patients and healthy controls:  
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Samples were left to clot for 30minutes. Serum were separated by 

centrifugation at 1000xg for 10minutes then divided into 2 aliquots:   

1. The first aliquot was used for estimation of PSA, free PSA.  

2. The remaining part was stored at -20
o
C until the assay of YKL-

40. 

II. METHODS:  

1-Measurement of serum T-PSA:  

*Using enzyme chemiluminescent technique on IMMULITE PSA 

2000.  

Samples were obtained before PR examination, catheterization, 

prostatic biopsy, prostatectomy or prostatic massage. 

a-Principle: 

       IMMULITE PSA 2000 is a solid phase, two-site 

chemiluminescent immunometric assay. The solid phase, polystrene 

bead enclosed within an immulite test unit, is coated with a 

monoclonal antibody specific for PSA .The patient serum sample 

and alkaline phosphates-conjugated polyclonal antibody is incubated 

for approximately 30 minutes at 37°c in the test unit with 

intermittent agitation, PSA in the sample is bound to form an 

antibody sandwich complex. Unbound complex is then removed by 

a centrifugal wash, after which the substrate is added and the test 

unit is incubated for 10 minutes. 

------------------------------------------------------------------------------------------------------- 

*manufactured by Siemens Medical Solutions Diagnostic 
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     The chemiluminescent substrate, a phosphate ester of adamantly 

dioxetane, undergoes hydrolysis in presence of alkaline phosphates 

to yield an unstable intermediate. The continuous production of this 

intermediate result in the sustained emission of light, thus improving 

precision by providing a window for multiple readings. The bound 

complex and thus also the photon output, as measured by the 

illuminometer is proportional to the concentration of PSA in the 

sample. 

b-Reagents: 

1. PSA test units (each unit contains one bead coated with 

monoclonal goat anti- PSA antibody). 

2. PSA reagent wedge (6.5 ml alkaline phosphates conjugated to 

polyclonal murine anti-PSAantibody in buffer with 

preservative). 

3. PSA adjustors set (two vials low and high). 

4. PSA sample Diluent (for the manual dilution of patient 

samples). 

5. Chemiluminescent Substrate Module (consisting of a 

phosphate ester of adamantly dioxetane in a buffer with 

enhancers and preservatives. 

6. Probes wash Module. 

7. Probe cleaning Kit. 
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c-Reference range: 

PSA has a reference range of 0-4ng / ml 

d-Automation: 

       The IMMULITE system automatically calculates test results for 

controls and patient samples from the observed signal, using a stored 

Master Curve to calculate T- PSA and F-PSA. 

2-Measurement of serum f-PSA:  

*using enzyme chemiluminescent technique on IMMULITE PSA 

2000. 

a-Principle: 

      IMMULITE 2000 Free PSA assays are 

• Automated, solid-phase sequential chemiluminescent 

immunometric assays. The solid phase, a polystyrene bead, is 

coated with a monoclonal antibody specific for epitopes on. 

• PSA that would be rendered inaccessible by complex 

formation between PSA and alph l antichymotrypsin (ACT). 

 

 

 

---------------------------------------------------------------------------------------------------

*manufactured by Siemens Medical Solutions Diagnostic  
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The patient sample and a buffer/serum matrix are simultaneously 

introduced into the test unit/reaction tube, and incubated for 

approximately 30 minutes at 37°C with intermittent agitation. 

During this time, free PSA in the sample binds to the anti-fPSA 

monoclonal antibody-coated bead. Unbound serum is then removed 

by a centrifugal wash. An alkaline phosphates-labeled polyclonal 

goat anti-free PSA antibody is introduced and the test unit/reaction 

tube is incubated for another 30-minute cycle. The unbound enzyme 

conjugate is removed by a centrifugal wash. Substrate is then added, 

and the test unit/reaction tube is incubated for a 5 minutes on the 

IMMULITE 2000. 

The chemiluminescent substrate, a phosphate ester of 

adamantly dioxetane, undergoes hydrolysis in the presence of 

alkaline phosphates to yield an unstable intermediate.The continuous 

production of this intermediate result in the sustained emission of 

light. The bound complex, and thus also the photon output as 

measured by the illuminometer, is proportional to the concentration 

of fPSA in the sample. A quantitative result is then obtained by 

comparing the patient result to a stored Master Curve. 
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b-Reagents: 

1- Free PSA Bead Pack :each barcode 200 beads, coated with 

monoclonal murine anti-PSA antibody specific 

2- Free PSA Reagent Wedges: stable at 2-8 °C, 11.5mL of a 

protein buffer matrix, with preservative; 11.5mL alkaline 

phosphatase (bovine calf intestine) conjugated to polyclonal 

goat anti-PSA antibody specific for PSA in a buffer containing 

human serum, with preservative. 

3- Free PSA adjustors: Two vials (Low and High) of lyophilized 

fPSA in a buffer solution, with preservative. Reconstitute each 

vial with 3.0mL distilled or deionized water. Stable at 2-8°C 

for 30 days after reconstitution. 

3- Serum YKL-40 assay: 

 *using ELISA kit supplied by R&D system 

 a- Test Principle:  

This assay employed the quantitative sandwich enzyme 

immunoassay technique. 

A monoclonal antibody specific for YKL-40 has been pre- 

coated onto a micro plate. Standards and samples were pipetted into 

the wells and any YKL-40 present was bound by the immobilized 

antibody. 

 

--------------------------------------------------------------------------------------------------------------- 

*manufactured and distributed by RϑD system  
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After washing away any unbound substances, an enzyme 

linked polyclonal antibody specific for YKL-40 was added to all 

wells. Following a wash to remove any unbound antibody enzyme 

reagent, a substrate solution was added to the wells and color 

developed in proportion to the amount of YKL-40 bound in the 

initial step. The color development is stopped and the intensity of the 

color was measured (Johansen et al., 1992).  

b- Reagents preparation:  

All reagents were brought to room temperature before use:  

The buffer:  twenty mL of Wash Buffer concentrate was 

diluted into deionized or distilled water to prepare 500mL of Wash 

Buffer. 

Substrate solution: color reagents A and B were mixed 

together in equal volumes within 15 minutes of use and put in bottle 

protected from light. 200 µL of the resultant mixture were required 

per well.  

Calibrator diluent RD5P (1X): twenty mL of calibrator 

diluent RD5P concentrate were diluted into deionized or distilled 

water to prepare 100mL of calibrator diluent RD5P (1X). 

YKL-40 Standard: The YKL-40 standard was reconstituted 

with 1.0mL of deionized water. This reconstitution produces a stock 

solution of 40.000pg/mL. The standard was allowed to sit for a 

minimum of 5 minutes with gentle agitation prior to making dilutions. 
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       Nine hundred µL of calibrator diluent RD5P (1X) was pipetted 

into the 4000pg/mL and 500µL into the remaining tubes. The stock 

solution was used to produce a dilution series. Each tube was mixed 

thoroughly before the next transfer. The 4000pg/mL standard serves 

as the high standard. Calibrator Diluent RD5P (1X) serves as the 

zero standard (0pg/mL). Fig. (4) 

 

 

Fig. (4): YKL-40 Standard serial dilution 

c- Sample preparation: 

Serum samples required a 50 fold dilution. A suggested 50 

fold dilution is 10 µL of sample + 490 µL of calibrator diluent RD5P 

(Johansen 2006). 
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d- Procedure: 

All reagents and samples were brought to room temperature 

before use. 

1. All reagents were prepared, samples, and working standards as 

mentioned previously. 

2. One hundred µL of assay diluent RD1-34 was added to each 

well.  

3. Fifty µL of standard, control, or sample was added per well. 

Covered with the adhesive strip provided and incubated for 2 

hours at room temperature.  

4.  Each well was aspirated and washed; the process was repeated 

three times for a total of four washes. It was done by filling 

each well with wash buffer (400µL) using a bottle. After the 

last wash, any remaining washed buffer was removed by 

aspiration or decanting. The plate was inverted and blotted 

against clean paper toweling. 

5. Two hundred µL of conjugate was added to each well. 

Covered with a new adhesive strip and incubated for 2 hours at 

room temperature.    

6.  The aspiration wash as in step 4 was repeated.  
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7. Two hundred µL of substrate solution was added to each well, 

incubated for 30 minutes at room temperature and protected 

from light.  

8. Fifty µL of stop solution was added to each well. The color in 

the wells changed from blue to yellow.  

9. The optical density of each well was determined within 30 

minutes, using a micro plate reader set to 450nm (Johanen 

2006). 

e- Calculation of Results:  

     A standard curve was constructed by plotting the mean 

absorbance for each standard on the y-axis against the concentration 

on the x-axis and a best fit curve through the points on the graph was 

drawn.  

f- Reference range: 

YKL-40 has a reference range of 15-93ng/ml. 
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RESULTS 

SUBJECTS:  

This study was conducted on 50 prostate cancer patients recruited 

from the Surgery and Oncology departments of National Cancer 

Institute, and 25 patients with Benign prostatic hyperplasia (BPH) 

serving as a control group.     

They were classified as follow: 

 Group I: Twenty five patients with diagnosed primary prostate 

cancer. 

Group II: Twenty five patients with prostate cancer radiotherapy 

treated. 

Group III: Twenty five patients with benign prostatic hyperplasia 

(BPH) served as control. 

Patient characteristics: 

I. Age  

Group I: ranged from 51 to 82 years with mean of 67.12 ± 8.11 

years. 

 Group II: ranged from 50 to 80 years with mean of 66.48 ±7.80 

years. 

 Group III: ranged from 50 to 79 years with mean of 67.32 ±6.45 

years.  
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II .Frequencies  

� Frequency of grade 

Table (3): Frequency of grade in primary cases (n=25) and 

radiotherapy cases (n=25) 

Group I Group II  
 

N (%) N (%) 
p-value 

Grade 1 4/25(16 %) 5/25(20 %) 

Grade 2 15/25(60%) 15/25(60%) 

 

0.904 

Grade 3 6/25(24 %) 5/25(20 %)  

 

         The frequency of grades in Group I: 4/25 cases in grade I 

(16%), 15/25 were in grade II (60 %) and 6/25 were in grade III 

(24%). In Group II: 5/25 were in grade I (20%), 15/25 were in grade 

II (60%) and 5/25 were in grade III (20 %) this was statistically 

insignificant (p=0.904). Fig (5) 
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  Fig (5): Frequency of grade in all studied groups. 

� Frequency of Metastases: 

Table (4): Frequency of metastasis in primary cases (n=25) 

and radiotherapy cases (n=25). 

  The frequency of patients with metastasis in Group II was 

25/25(100%) which was statistically significantly higher than that of 

Group I which was 13/25 (52%) p=0.034. Fig (6) 
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Fig (6): comparison of metastasis frequency between Group I 

and Group II. 

 

Group I Group  II 
 

N (%) N (%) 

 

  P value 

With Metastases  13/25(52 %) 25(100.0%) 

 Without 

Metastases  
12/25(48 %) 0(0 %) 

0.034 
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� The combined Gleason score 

Table (5): Frequency of Gleason score in primary cases (n=25) 

and radiotherapy cases (n=25). 

           The frequency of low Gleason score in Group I was 11/25 

(44%) which was statistically insignificantly higher than that of 

Group II [8 /25(33.3%)], (p=0.19).   

The frequency of high Gleason score in Group I was [14/25 

(56%)] which was not statistically significantly different than that 

of Group II [17/25 (66.7%)], (p=0.19). Fig (7) 
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Fig (7): comparison of Gleason score frequency between 

Group I and Group II. 

Group I Group  II 
 

N (%) N (%) 

 

P value 

Low score(<5)  11/25(44 %) 8/25(33.3%) 

 High score(>5) 14/25(56 %) 17/25(66.7%) 

     

   0.19 



ResultsResultsResultsResults  

٦٩ 
 

III. As regarding laboratory investigations the following results 

were obtained:  

Table (6) Serum YKL-40, total PSA and f/t PSA ratio in the 

studied groups: 

 Group I Group II Group III P value 

YKL40 (15-90ng/ml) 190.4 a 

(125-219) 

62.1b 

(41.1-77.4) 

19.3 b 

(16-24.3) 

0.00 

PSA (up to 5ng/ml) 20.1a 

(5.2-55.1) 

3.2 b 

(0.5-5.3) 

0.6 b 

(0.1-1.7) 

0.00 

f/t PSA ratio 0.32 

(0.1-3.3) 

0.34 

(0.25-0.46) 

 0.78 

*a Median carrying different initials statistically significantly differ 
at p value<0.05. 

*b Data are represented as median (25th -75th percentile). 

 

 

     The median serum total PSA levels was statistically significantly 

higher in patients with prostate cancer versus that of the control 

(P=0.000) 

     There was also a statistically significant difference in primary 

prostate cancer patients compared with radiotherapy group (P= 

0.000). Fig (8) 
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Fig (8): Median T- PSA Levels in all the studied groups 

 

    The median f/t PSA ratio was not statistically significantly 

different in Group I and Group II (P=0.78). Fig (9) 

median f/t PSA ratio

0.31

0.315

0.32

0.325

0.33

0.335

0.34

0.345

group I group II

median f/t PSA ratio

 

 Fig (9): Median f/t PSA ratio in group I and group II. 
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      Serum YKL-40 levels were higher than the upper reference 

range (93 ng/ml) in 26/50 (52%) in the patients group, and 0% had 

high YKL-40 level in control group. 

      The median Serum YKL-40 levels was statistically significantly 

higher in patients with prostate cancer versus that of the control 

(P=0.000) 

     There was also a statistically significant difference in primary 

prostate cancer patients compared with radiotherapy group (P= 

0.000). Fig (10) 
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Fig (10): Median YKL-40 in all the studied groups. 
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Table (7): Serum YKL-40 level in Group I and Group II 

according to the presence of metastasis. 

Group I  

With 

metastases 

With no 

metastases 

Group II 

With 

metastases 

P 

value 

YKL40 

(15-90 ng /ml) 

213.2 

179.4-224.4 

165.3 

100.7-210.3 

62.1 

41.1-77.5 

0.034 

T-PSA 

(up to 5 ng/ml) 

23.4 

5.7-55.05 

17.2 

4.7-62.5 

3.2 

0.5-5.3 

0.849 

f/t PSA ratio 0.26 

0.09-3.3 

0.76 

0.1-4.8 

0.34 

0.25-0.46 

0.66 

*Data are represented as median (25th -75th percentile). 

 

         The median serum YKL-40 level was statistically significantly 

different in patients with prostate cancer with metastasis versus that 

of patients without metastasis (P value=0.034) Fig (11). 

    Meanwhile, the median serum total PSA and f/t PSA ratio levels 

were statistically insignificantly different (P value=0.849, 0.66) 

respectively. 
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Fig (11): Median YKL-40 in the studied groups according to the 

metastasis. 

Table (8): Serum YKL-40 level in Group I and Group II 

according to the Gleason score. 

Group I Group II  

Low score High score Low score High score 

YKL40 
(15-90 ng /ml) 

190 
105.3-217.2 

193 
126.1-220 

63.5 
35-80 

 

57.6 
41.1-77.4 

 

PSA 
(up to 5 ng/ml) 

20.1 
5.1-54.3 

18.8 
4.1-63.1 

2.8 
0.8-8.8 

 

3.3 
0.42-5 

 

f/t PSA ratio 0.26 
0.1-1.6 

0.33 
0.1-6.8 

0.4 
0.27-0.86 

0.33 
0.25-0.44 

Data are represented as median (25th -75th percentile). 

 

      The median serum YKL-40,T-PSA levels and f/t PSA ratio were 

statistically insignificantly different in patients with prostate cancer 

with low score versus that of patients with high score in GroupI and 

Group II   (P value >0.05). 
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Correlations: 

Table (9): Correlations between serumYKL-40 and serum PSA 

level and f/t PSA ratio 

T-PSA f/t PSA ratio  

YKL-

40 

r= 0.574(**) 

p=0.000 

r= 0.577(**) 

p=0.000 

** Correlation is significant at the .01 level (2-tailed). 

      The serum YKL-40 levels were statistically significantly 

positively correlated with serum T-PSA (r= 0.574, p=0.000) and with 

serum f/t PSA ratio levels   (r= 0.577, p=0.000) in all cases. 

Diagnostic value of YKL-40 in detecting  patients with prostate 

cancer  

     As a diagnostic tool for primary cancer prostate, the area under 

the curve (AUC) of Receiver operating characteristic curve (ROC) 

of YKL-40 was 1 (95%CI = 1 to 1) compared to 0.894 (95%CI = 

0.79 to 0.99) for PSA. Fig (12) 

    At a cut-off value of   serum YKL-40   41.6 ng/ml, it had a 

sensitivity of 100%, a specificity of 96%, and an accuracy of 97.6%, 

for the detection of primary prostate cancer patients.  

       The ability of YKL-40 to differentiate the patient with primary 

prostate cancer from those with radiotherapy treatment yielded an 

area under the ROC curve of YKL-40   1 (95%CI = 1 to 1) 

compared to 0.807 (95%CI = 0.79 to 0.99) for PSA. Fig (13) 
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Fig (12): Multiple Receiver operating characteristic curves of 

prostate-specific antigen and YKL-40 in detecting primary 

prostate cancer  

Area under the ROC curve of YKL-40 was 1.000 

Area under the ROC curve of PSA was 0.894 
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Fig (13): Multiple Receivers operating characteristic curve of 

prostate-specific antigen and YKL-40 in detecting prostate 

cancer from those of radiotherapy treated patients. 

 

Area under the ROC curve of YKL-40 was 1.000 

Area under the ROC curve of PSA was0.807  
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Statistical analysis: 

Qualitative data were statistically expressed as percentages 

and frequencies. For comparing categorical data, Chi square (χ2) test 

was performed. 

Quantitative data were described in terms of mean ± standard 

deviation (± SD) if normally distributed. They were represented as 

median and interquartive range if data were not normally distributed.                  

Comparison of quantitative variables between the study groups was 

done using (Mann Whitney) test. Correlation between various 

variables was done using Spearman rank correlation. A probability 

value (p value) less than 0.05 was considered statistically significant. 

SPSS (Statistical Package for the Social Science; SPSS Inc., 

Chicago, IL, USA) version 15 for Microsoft Windows. 
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DISCUSSION 

Prostate cancer is the most frequent cancer in males. In 

patients diagnosed at an early time in the natural history of the 

disease, a number of prognostic factors including prostate-specific 

antigen, tumor grade, and clinical stage can be used to predict the 

outcome of the primary treatment and prognosis. However, in 

patients with late stages (i.e., patients developing a hormone 

refractory PCa) the prognostic significance of PSA declines (Khan 

and Partin, 2004). 

Serum prostate specific antigen   levels have proved to be sensitive 

markers for the diagnosis of prostate cancer. In addition, PSA levels are 

useful for detecting and monitoring prostate cancer progression after 

radiotherapy.  However, the lack of specificity is an important limitation 

of PSA. Various approaches were developed to improve the low 

specificity of total PSA, despite these encouraging results, several 

problems remain with regard to the f/t PSA ratio. It has been 

confirmed that f/t PSA ratio increases with older age and prostate 

size (Sartor et al., 2008). 

      High frequency and poor prognosis of patients with metastatic 

PCa emphasize the need for both additional and better biomarkers; 

new prognostic biomarkers may add to our knowledge, predict 

which PCa patients might benefit from additional therapy, early 

detection of metastatic PCa and its prognosis (Hittelman et al., 

2004). 
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YKL-40 has recently attracted attention as a biomarker of 

metastatic cancers and chronic inflammatory conditions, as well as a 

possible effect or molecule contributing to specific features that is 

characteristic of neoplastic glial cells (e.g. invasiveness, radio 

resistance) (Johansen et al.,2009). 

YKL-40 is a member of glycosyl hydrolase family; a protein 

family which includes chitinases and chitinase-related proteins. It is 

normally expressed by many types of cells including activated 

monocytes and macrophages in inflammatory conditions, also, it is 

expressed by normal bone marrow cells, myelocytes and 

metamylocytes and it is also stored in specific granules of 

neutrophils and released from activated forms. It is expressed by 

several types of solid tumors including prostate, breast, colon, ovary 

and lung. Measurement of serum levels of YKL-40 are used to 

evaluate proliferation, survival and invasiveness and inflammatory 

process around the tumors, as well as angiogenesis and remodeling 

of extra cellular matrix. Therefore YKL-40 is neither organ nor 

tumor specific (Roslind et al., 2008). 

The aim of the current study was to evaluate the diagnostic, 

prognostic, and follow up role of YKL-40 compared to the standard 

PSA tumor marker for prostate cancer patients in comparison to 

control subjects. 

In a trial to study serum YKL-40 as a diagnostic marker; the 

present study was conducted on 50 prostate cancer patients, divided 

into 25 primary prostate cancer patients Group I and 25 radiotherapy 
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treated prostate cancer patients Group II. The results of the patient 

groups were compared to the results of 25 age matched BPH patients 

who served as the control Group III. 

In this study the mean of age in Group I was 67.12 ± 8.11years 

and it ranged from 51 to 82 years. In Group II the mean was 66.48 

±7.80 years with a range from 50 to 80 years. While in Group III the 

mean was 67.32 ±6.45 years and it ranged from 50 to 79 years. 

In this study the frequency of grade I in Group I was 4/25 

(16%), while in Group II was 5/25 (20%); grade II in Group I was 

15/25 (60 %), and it was 15/25(60%) in Group II; grade III was 6/25 

(24%) in Group I and 5/25 (20%) in Group II. And that was 

statistically insignificant (p=0.904). 

Regarding frequency of metastasis this study showed that it 

was higher in Group II [25 cases (100%)] than in Group I [13/25 

cases (52%)] and this difference was statistically significant 

(p=0.034). 

In this study 11/25 (44%) of patients in Group I showed low 

Gleason score while it was 8/25 (33.3%) in Group II and this was 

statistically insignificant. While 14/25 (56%) of patients in Group I 

showed high Gleason score and it was 17/25 (66.7 %) in Group II 

and this was statistically insignificant (p=0.19).  

Regarding the median of serum total PSA levels it was 

statistically significantly higher in patients with prostate cancer 

versus that of the control. There was also a statistically significant 
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difference in primary prostate cancer patients compared with 

radiotherapy group (p=0.000). 

     Regarding the median of f/t PSA ratio it was statistically 

insignificantly different in Group I and Group II (p=0.78). 

This is in accordance with Brasso et al., (2006) who reported 

the presence of a significant relation between serum PSA and 

disease progression. Although the determination of PSA is 

recognized as the best diagnostic tool for the early detection of PCa, 

the sensitivity and specificity of PSA is not sufficient, when PSA 

alone is used to predict the probability of PCa within the 4-10ng/mL 

range. On contrast to this study they found that patients with PCa 

have lower f/t PSA ratio than patients with BPH have. It has been 

suggested that the f/t PSA ratio allow better discrimination between 

BPH and PCa compared with t-PSA. 

Regarding serum YKL-40 levels; the median was statistically 

significantly higher in patients with prostate cancer than that of the 

control. It was higher in Group I than in Group II and this difference 

was also statistically significant (p=0.000). 

This was in line with Kucur and associates (2008) in their 

study on 93 patients with primary prostate cancer and 61 patients 

with benign prostatic hyperplasia; they found that serum YKL-40 

levels were significantly higher (P < 0.001) in patients with prostate 

cancer compared to control group whereas there was no significant 

difference between BPH and control group. They concluded that 

high serum YKL-40 levels in patients with primary prostate cancer 
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indicate that YKL-40 may have a function in the progression of 

malignant diseases, whereas no significant elevation was observed in 

benign prostatic hyperplasia. 

Serum YKL-40 levels were higher than the upper reference 

range (93 ng/ml) in 26/50 (52%) in the patients group, and 0% had 

high YKL-40 level in control group. 

This was in agreement with Schmidt and colleagues (2006) 

who found that forty-five percent of their patients had elevated 

serum levels of YKL-40, which was significantly higher than those 

in healthy persons. 

This was also supported by Dehn and colleagues (2003) who 

found that serum YKL-40 level was elevated in primary prostate 

cancer, whereas no significant increase was observed in BPH. The 

authors explained this increased level of YKL-40 it is expressed by 

cancer cells in patients with primary prostate cancer. 

On the other hand Johansen and associates (2009) stated that 

plasma levels of YKL-40 were elevated in a subgroup of patients 

with primary or advanced cancer compared with age-matched 

healthy subjects, but also in patients with many different diseases 

characterized by inflammation. Elevated plasma YKL-40 levels 

were an independent prognostic biomarker of short survival. They 

concluded that there is still insufficient evidence to support its value 

outside of clinical trials as a screening tool, prognosticator of 

survival, predictor of treatment response and as a monitoring tool in 

the routine management of individual patients with cancer or 
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diseases characterized by inflammation. The authors recommended 

large prospective, longitudinal clinical cancer studies are needed to 

determine if plasma YKL-40 is a new cancer biomarker, or is mainly 

a biomarker of inflammation. 

In this study the median serum YKL-40 level was statistically 

significantly higher in patients with prostate cancer with metastasis 

versus that of patients without metastasis (p=0.034). However; the 

median serum T-PSA and f/t PSA ratio difference were statistically 

insignificantly (p= 0.849, 0.66 respectively). 

This was in accordance with Johansen and associates (2007) 

who stated that highest serum YKL-40 was found in patients with 

metastatic cancer with the shortest recurrence-free interval and 

shortest overall survival. 

This was supported by another study on YKL-40 which stated 

that there was an association between serum YKL-40 level and 

tumor progression and more aggressive clinical course (Yamac et 

al., 2008). 

This was in agreement with Ozdemir and Cicek, (2011) who 

stated that elevated serum YKL-40 levels were strongly associated 

only with metastatic stage of the PC disease of the patients. 

On a different set of patients; Johansen and colleagues 

(2006) worked on breast cancer patients. They observed higher 

serum levels of YKL-40 in patients with metastasis, compared to 

non metastatic patients. 
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In this study , the median serum YKL-40 level between 

patients with low Gleason score and patients with high Gleason 

score was statistically insignificant in Group I and Group II 

(p>0.05). 

This was supported by Ozdemir and Cicek, (2011) in their 

study on the association of serum YKL-40 level with tumor burden 

and metastatic stage of prostate cancer; they found no association of 

elevated YKL-40 levels with Gleason score groups. 

On the other hand Johansen and associates (2007) observed 

that serum YKL-40 levels were increased within Gleason subgroups. 

Preoperative serum YKL-40 was elevated in 19% of Low Gleason 

score, in 46% of medium Gleason score, and 55% of high Gleason 

score. They assumed that an elevated serum YKL-40 level at the 

time of diagnosis may reflect increased cancer prostate 

aggressiveness since patients with high serum YKL-40 have also 

higher Gleason score. Serum YKL-40 decreasing after radical 

prostatectomy in patients with high preoperative serum YKL-40 

indicates that serum YKL-40 reflect tumor burden. 

The serum YKL-40 levels were statistically significantly 

positively correlated with serum T-PSA (r= 0.574, p= 0.000) and 

with serum f/t PSA ratio (r= 0.577, p=0.000) in all cases. 

This was in agreement with Lata and associates (2010) who stated 

that levels of YKL-40 in serum were found elevated in tumors at various 

sites, as well as over-expression in tumor tissue. It was observed that 

higher titers YKL-40 levels were associated with shorter overall survival 
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and disease-free period. They suggested that measuring the concentration 

of YKL-40 in serum and its expression in tumor tissues may serve as a 

valuable and independent prognostic factor. 

This study showed that at a cut-off value of serum YKL-40 

41.6ng/ml had a sensitivity of 100%, a specificity of 96%, and an 

accuracy of 97.6%, for the detection of primary prostate cancer 

patients. 

In a study done in Turkey on 34 men with newly diagnosed 

untreated PCa, 34 men with biopsy proven benign prostate 

hyperplasia (BPH) and 29 healthy young men, serum YKL-40 

concentration in men with PCa, BPH and controls were 165.67 ± 

107.84ng/ml, 137.38 ± 82.04ng/ml and 69.69 ± 18.46, respectively. 

Serum YKL-40 level was correlated with tumor burden in 30.4% of 

the patients with PCa (p=0.04). A cut-off serum YKL-40 value of 

92.6ng/ml produces 70.6% sensitivity and 93.1% specificity. The 

authors suggested that elevated serum YKL-40 levels may be a 

useful indicator of tumor burden and metastatic stage of PCa, and 

recommended further studies to elucidate the meaning of YKL-40 in 

tumor burden and invasiveness (Ozdemir and Cicek, 2011). 

However Schultz and Johansen (2010) stated that at present 

plasma YKL-40 can not be regarded as a new cancer biomarker, and 

FDA has not yet approved the use of plasma YKL-40 as a biomarker 

in patients with cancer or any other disease. YKL-40 is not tumor 

specific as it is also produced by non-malignant cells, e.g., 

inflammatory cells. YKL-40 is not highly specific for tumor as it is 

also elevated in patients with diseases characterized by acute or 
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chronic inflammation, tissue remodeling and fibrosis. YKL-40 is not 

highly sensitive as it is only elevated in a subgroup of cancer 

patients. 
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CONCLUSION &&&& RECOMENDATIONS 

    High serum YKL-40 levels in patients with primary prostate 

cancer indicate that YKL-40 may have a function in the progression 

of malignant diseases, whereas no significant elevation was observed 

in benign prostatic hyperplasia. Furthermore, serum YKL-40 

elevation in higher Gleason subgroups and decrease after radical 

prostatectomy indicate a possible relationship between YKL-40 

levels and tumor burden. High serum   YKL-40 is associated with 

poor outcome of metastatic PC patients.  

          Further studies are needed to elucidate the biologic role of 

YKL-40 in cancer aggressiveness and in progression of malignant 

diseases.  

We believe that the results of this study together with other 

reviewed studies hold promise in the move toward understanding 

prostate cancer and its management using radiotherapy .Further 

study with larger sample sizes and longer follow-up evaluation is 

required before the diagnostic and prognostic significance of testing 

for YKL-40 as serum marker of cancer diseases. This would help to 

determine the cut off level of YKL-40 in primary prostate cancer and 

prostate cancer with distant metastasis in a larger group of patients, 

to assess the relationship between YKL-40 and PSA and to assess 

the YKL-40 levels in response to different treatment modalities such 

as radical prostatectomy, radiotherapy and hormonal treatment.  

Further studies should be focused on YKL-40 as a target for 

development of new cancer therapeutics. 
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SUMMARY 

Prostate cancer is the most frequent cancer in males and is 

estimated to be responsible for 29,900deaths in United States in 

2004, over the past few decades, cancer prostate management has 

undergone significant changes characterized by the less aggressive 

approaches to diagnosis and treatment. 

Prostate-specific antigen   is the most useful marker for early 

detection of PCa. The established PSA cutoff for differentiating 

cancer and nonmalignant prostatic diseases is 4 ng/mL. 

  A candidate marker for detection of prostate cancer is YKL-

40 which is a glycoprotein of 40 kDa molecular weight. It is a 

member of the 18 glycosyl hydrolase family, a protein family which 

includes chitinases and chitinase-related proteins. 

It is speculated that YKL-40 has a function in cancer 

expansion and invasiveness and the function of YKL-40 in different 

cancer conditions. 

In this regard, our study aimed to evaluate the clinical utility of 

serum YKL-40 in comparison to PSA in patients with prostate 

cancer. Our study was conducted on 50 male patients who presented 

to the surgery and oncology units of national oncology institute. The 

patients' group included Group I (n=25) with primary prostate 

cancer, and Group II (n=25) with prostate cancer with distant 

metastasis and reciving radiotherapy course. In addition, 25 BPH 

subjects were served as controls. 
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All subjects were subjected to full medical history taking, 

clinical examination, routine laboratory investigations, YKL-40 was 

measured by ELISA and total PSA and free PSA were measured by 

IMMULITE 2000. 

Serum YKL-40 levels were higher than the upper reference 

range (93 ng/ml) in 26/50 (52%) in the patients group, and 0% had 

high YKL-40 level in control group. 

Serum levels of PSA and YKL-40 were higher in Group I and 

Group II compared to control group in addition the level of YKL-40 

was statistically significantly higher in Group I group compared to 

Group II group. 

The median serum levels of PSA, F-PSA and YKL-40 were 

statistically significantly higher in Group I than that of Group II 

(p=0.000). 

       Also the median serum YKL-40 level was statistically 

significantly differ in patients with prostate cancer with metastasis 

versus that of patients without metastasis (P value=0.034). 

      The median serum YKL-40,T-PSA levels and f/t PSA ratio were 

statistically insignificantly different in patients with prostate cancer 

with low score versus that of patients with high score in Group I and 

Group II   (P value >0.05). 

      Serum YKL-40 levels were statistically significantly 

positively correlated with serum-PSA and f/t PSA ratio (r= 0.574 

&0.577, p=0.000&0.000 respectively) in all cases.  



IndexIndexIndexIndex 

PATIENTS DATA 

Primary Cancer prostate 

Pt. Age Grade 
Gleason 

score 

Metastasis 

 

Ykl-40 

(15-90ng/ml) 

f/t-PSA 

ratio 

T-PSA 

Up to 

4ng/ml 

1 70 II ٥ Ye  210.9 0.08 5.9 

٧٦ ٢ II ٥ No  ٢١٧ 0.11 ٥٤�٣ 

٥١ ٣ II ٥ Yes  ١٢٢�٨ 0.07 ٨٤�٤ 

٤ 55 III ٩ Yes  ٢٢٦�٧ 9.6 ٠�٥ 

٥ 82 II ٥ No  ١٤٦�٩ 1.2 ٤�٥ 

٦ 68 II ٧ Yes  ٩٤�٤ 0.084 ٨٨�٦ 

٧ 68 II ٥ Yes  ٢٢١�٨ 255 ٠�٠٢ 

٨ 62 III ٧ Yes  ٢١٨�٨ 0.11 ٣٢ 

٦٤ ٩ III ٧ No  ٢١٧�٢ 0.09 ٧٠�٤ 

٦٦ ١٠ I ٧ No  ١٨٣�٦ 0.09 ٣٠٦ 

١١ 70 I ٥ No  ١٩٠ 0.1 ٣٤ 

٧٢ ١٢ II ٥ No  ١٢٧�٣ 18 ٠�٤ 

٦٦ ١٣ I ٥ No  ٩٥�٢ 1.6 ٢٠�١ 

٦٢ ١٤ II ٧ Yes  ١٩٥�٦ 4.8 ٥�٦ 

٥٤ ١٥ II ٧ No  ٢١٩�٣ 0.32 ١٤�٣ 

٥٨ ١٦ II ٧ No  ١٨٨�٤ 5.8 ٥�٣ 

٦٧ ١٧ II ٥ Yes  ٢٤٤�٢ 0.26 ٣٢�٢ 

٧٠ ١٨ III ٩ Yes  ٢٦٣�١ 0.13 ٥٦ 

٧٠ ١٩ II ٩ Yes  ١٦٨.. .٣  1.13 ١٠�٢ 

٦٩ ٢٠ I ٥ No  ٩٩�١ 49.2 ٠�٥ 

٦٥ ٢١ II ٧ Yes  ٢١٣�٢ 0.34 ٢٣�٤ 

٥٩ ٢٢ II ٥ No  ٩٥�٣ 1.6 ٥�١ 

٨٠ ٢٣ III ٧ No  ١٠٥�٣ 0.17 ٦٥�٢ 

٧٤ ٢٤ II ٩ Yes  ١٩٠�٤ 0.25 ٥٤�١ 

٧٣ ٢٥ III ٧ Yes  ٢٢٢�١ 1.9 ١٠�٣ 



IndexIndexIndexIndex 

 

Post radiotherapy cases of cancer prostate 

Pt. Age Grad Gleason Metastasis 
YKL-

40 

F/t-PSA 

ratio 
T-PSA 

٦٦ ١ III ٩ yes ٨٨�٨ 1 ٠�٠١ 

٦٨ ٢ I 5 Yes ٦٩�٤ 0.4 ٣�٢ 

٨١ ٣ II ٧ Yes ٦٥�٢ 0.3 ٠�٣ 

٧٩ ٤ II ٧ Yes ٨٧�٧ 0.26 ٤�١ 

٥٥ ٥ II ٧ Yes ٨٢�٠٥ 0.4 ٣�٥ 

٦٥ ٦ II ٧ Yes ٥٠ 0.6 ٠�٥ 

٦٦ ٧ I ٥ Yes ٥٣�٣ 0.46 ١�٥ 

٨٢ ٨ I ٥ Yes ٢٨�٤ 0.4 ١٢�١ 

٧٠ ٩ II ٩ Yes ٤٣�٨ 0.46 ١�٣ 

٧١ ١٠ I ٥ Yes ٥٩�١ 0.23 ٨�٢ 

٦٣ ١٢ II ٧ Yes ٨٢�٣ 0.4 ٠�٣ 

٧٤ ١٣ II ٧ Yes ٤٦�٩ 0.5 ٠�٠٢ 

٦٥ ١٤ III ٩ Yes ٣٦�٩ 0.22 ٤ 

٦٤ ١٥ III ٧ Yes ٧٨�٥ 0.25 ٣�٢ 

٦٦ ١٦ II ٥ Yes ٦٨�٠٥ 0.34 ٩�١ 

٥٦ ١٧ II ٧ Yes ٤٠�٥ 0.31 ٥�٤ 

٥١ ١٨ II ٥ Yes ٢٨�٩ 1.1 ٠�٦ 

٦٣ ١٩ II ٥ Yes ٨٣�٧ 0.25 ٢�٤ 

٧٥ ٢٠ II ٧ Yes ٧٤�٣ 0.25 ٠�٨ 

٥٥ ٢١ I ٧ Yes ٣٤ 0.34 ٥�٢ 

٦١ ٢٢ III ٩ Yes ٦٩ 0.25 ٠�٤ 

٦٨ ٢٣ III ٩ Yes ٧٠ 0.34 ٢٢ 

٦٨ ٢٤ II ٧ Yes ٤٣�٠٨ 0.21 ٤�٧ 

٦٤ ٢٥ II ٧ Yes ٢١�٧ 0.39 ٦�١ 

 



IndexIndexIndexIndex 

Control cases (All control cases are normal) 

Pt. YKL-40 PSA 

٠�٢ ١٧�٨ ١ 

٠�٠٢ ٩�٧ ٢ 

٠�١ ٢٣�١ ٣ 

٢ ٢٨�٥ ٤ 

٠�٠٢ ٣٤ ٥ 

٠�٠١ ١٨ ٦ 

١�٢ ١٤ ٧ 

٢�١ ٢٢�١٧ ٨ 

٠�٠٣ ١٤�٣ ٩ 

٠�٤ ١٥�٥ ١٠ 

٠�٥ ١٩�٣ ١١ 

٣�١ ١٧�٢ ١٢ 

١�٤ ٢٥�٥ ١٣ 

٠�٦ ٢٢�١٣ ١٤ 

٠�٦ ٢٢�٣ ١٥ 

٠�٥ ٢١�٧ ١٦ 

٠�١ ٤٠�٢ ١٧ 

٠�٠٢ ١٥�٠١ ١٨ 

٣�٢ ٢٢�٤ ١٩ 

١�٠٢ ١٨�٧ ٢٠ 

٢�٣ ٤٣�٠٧ ٢١ 

٢�٢ ٣٣�٢ ٢٢ 

١�٢ ١٦�٠٥ ٢٣ 

٠�١ ١٧�٤ ٢٤ 

25 16 1.3 

 
 



Arabic Summary 

 ١

 الملخص العربى

ومسؤل عن وفـاة حـوالي      ورام انتشارا   األكثر   من أ  البروستاتاسرطان   يعد  
لقد حدث في العقود القليله الماضـيه        .٢٢٠٠٤ حاله في الواليات المتحده عام       ٢٩,٩٠٠

  . تغيير كبير في طرق التشخسص والعالج

PSA  أن  دوج و ، أورام البروستاتا  لتشخيص  المستخدمة دالالت األورام اهم  من 
نـانو  ٤هـو   الذى يفرق بين أورام بروستاتا واألمراض غير السرطانية        PSAمستوى  

 .مل/جرام 

   YKL-40     كتلـة    ذو بروتينانـه جليكـو    .هو الداللة المرشحة لالختبـار
 شبيهه ی وه١٨ عائلة الجاليكوزايل یلٳ YKL-40ينتمي و   بالكيلودالتون ٤٠الجزيئية

 .) ت القادره علي تكسير الكايتيننزيمامجموعه من اإل(يزنللكايتي

 له فى تمدد الخاليا السرطانية وانتشارها فى عدة أنواع  YKL-40يفترض ان 
 . من األورام الخبيثة

 الدراسة هـو تحديـد مسـتوى      هذه   الهدف من    في ضوء ما سبق فقد كان          
YKL-40  ة و هى   المستخدم ة مقارنة بالداللPSA.   مـريض  50  علـى  دراسـة ال وقد  

 و تـم    ،بالمعهد القومي لـالورام    األورام   وحدتى الجراحة و    من   االبروستات نسرطاب
عانى من المرحلـة المبكـرة مـن        ي مريض   ٢٥مجموعتين األولى تضم    لي  إ متقسيمه
  سـرطان  مرحلة متـاخرة مـن     عانى من ي مريض   ٢٥ تضم الثانية و البروستاتاسرطان

 من نفـس    رجل٢٥ضابطة   وقد ضمت المجموعة ال    . العالج االشعاعي  تحتاالبروستات
 في هـذه    ضىوقد خضع جميع المر    .يعانون من تضخم البروستاتا الحميد     الفئة العمرية 

-YKL  نسـبة و تم قياس . كلينيكياإل فحصالو ريخ الطبي الكاملاالتى أخذ لإالدراسة 

صل بإستخدام بالم PSAبةقياس نس و بالمصل بإستخدام الطريقة المناعية اإلنزيمية  40
 .طريقة الوميض الكيميائى

 

         



Arabic Summary 

 ٢

عن المتوسط  %)٥٢ (٢٦/٥٠كان أعلي في YKL-40       بينت الدراسه ان مستوي 
       . في المجموعه الضابطه% ٠في حاالت المرضي و) مل/ نانوجرام٩٣(المرجعي

ائية  إحصداللةأعلى بشكل ذو  PSAو YKL-40  وقد أثبتت الدراسة أن مستوى      
 وYKL-40  وأن مسـتوى .مرضى مقارنـة بالمجموعـة الضـابطة   ال  مجموعتيفي

PSA ٠,٠٠(أعلى فى المجموعة األولى عن المجموعة الثانيةP= (. 

يختلف بشكل ذو دالله احصائيه في حـاالت األورام         YKL-40أيضآ كان مستوى         
 ).P=0.034( المنتشره خارج البروستاتا عن الحاالت غيرالمنتشره

 اليختلف بشكل ذو دالله احصائيه في f/t PSAوPSAوYKL-40أما مستوي         
 في حاالت المرضـي     الحاالت ذات المعدل المنخفض عن الحاالت ذات المعدل العالي        

(P>0.05) 

 f/t    وPSA مع  ايجابى ارتباطذو ٠YKL-4مستوى  أن بينت الدراسةو قد  

PSA والثانيه المجموعة االولىفي  ) (r=0.574,0.577 & p =0.00,0.00بالتتابع. 

 حساسه  داللهيعد  يمكن أن    YKL-40 أنعلى ذلك فقد أثبتت الدراسة           و  
إضافته إلى التحاليـل المسـتخدمة      بننصح  كما   ،البروستاتالتشخيص سرطان   و مبكره   

 سوف يحسن القدرة على العالج      وأنه تطوره تشخيصل و ًامبكر لتشخيص المرض  ًحاليا
 .  المتابعة الدقيقةالمبكر و 
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