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Abstract. C1q tumor necrosis factor‑related proteins (CTRPs), 
which are members of the adipokine superfamily, have gained 
significant interest in the recent years. CTRPs are homologs of 
adiponectin with numerous functions and are closely associated 
with metabolic diseases, such as abnormal glucose and lipid 
metabolism and diabetes. Previous studies have demonstrated 
that CTRPs are highly involved in the regulation of numerous 
physiological and pathological processes, including glycolipid 
metabolism, protein kinase pathways, cell proliferation, cell 
apoptosis and inflammation. CTRPs also play important roles 
in the development and progression of numerous types of 
tumor, including liver, colon and lung cancers. This observa‑
tion can be attributed to the fact that diabetes, obesity and 
insulin resistance are independent risk factors for tumorigen‑
esis. Numerous CTRPs, including CTRP3, CTRP4, CTRP6 
and CTRP8, have been reported to be associated with tumor 
progression by activating multiple signal pathways. CTRPs 
could therefore be considered as diagnostic markers and 
therapeutic targets in some cancers. However, the underlying 
mechanisms of CTRPs in tumorigenesis remain unknown. The 
present review aimed to determine the roles and underlying 
mechanisms of CTRPs in tumorigenesis, which may help the 
development of novel cancer treatments in the future.
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1. Introduction

Due to the aging population and numerous environmental 
factors, the incidence of malignant tumors is increasing, which 
poses a major threat to human health (1,2). Patients with malig‑
nant tumors often experience very subtle signs and symptoms. 
This, combined with a lack of early diagnostic methods, lead 
to diagnosis at advanced stages and missed opportunity for 
early and effective treatments. In addition, due to the heteroge‑
neity of tumor cells with respect to gene expression, metabolic 
activity, proliferation and metastatic potential, actual treat‑
ment methods often fail to achieve satisfactory therapeutic 
outcomes. Personalized diagnostic methods and therapeutic 
options are therefore needed to improve the diagnosis and 
treatment of malignant tumors (3).

Previous studies have reported that fat metabolism is 
related to the development and progression of cancer (4,5). 
Fatty acid metabolism plays a key role in maintaining the 
microenvironment of malignant tumors, and lipid droplet 
metabolism has been demonstrated to be highly involved in the 
development and progression of multiple types of tumor (4). 
Adiponectin, an adipocytokine secreted by fat cells, exhibits 
some insulin‑sensitizing, anti‑diabetic, anti‑atherosclerosis 
and anti‑inflammatory properties on all cells (4). Furthermore, 
adiponectin was reported to be strongly associated with the 
development of several types of tumor, such as prostate cancer 
and breast tumor, suggesting its potential role as a therapeutic 
target and marker (6‑8). Subsequently, it is hypothesized that 
the effects of fat metabolism on tumors may be associated with 
adiponectin and its homologs.

Complement Cq1/tumor necrosis factor‑related protein 
(CTRP), a member of the adipokine superfamily expressed 
in and excreted by adipose tissue, has a high degree of 
sequence homology with adiponectin (9). Previous studies 
have demonstrated that CTRP family members are involved 
in the regulation of multiple physiological and pathological 
processes, including glucose and lipid metabolism, inflam‑
mation, cartilage formation and development, myocardial 
protection and vasodilation (10,11). In addition, CTRPs might 
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also be involved in the pathogenesis of multiple sclerosis and 
may be considered as biomarkers or therapeutic targets (12). 
The role of the CRTP family in cancer has attracted great 
interest and is being extensively studies. At present, several 
CTRP family members are considered as molecular media‑
tors that can regulate tumorigenesis and tumor cell invasion 
and metastasis (13,14). The present review aimed to determine 
the pathophysiological roles of CTRP family members in 
the development and progression of different types of tumor. 
CTRPs may therefore be considered as potential new targets 
for future research and clinical treatment of cancers.

2. CTRP family: General characteristics

Previous studies have demonstrated that adipose tissue 
serves as the primary energy storage organ of the body and 
has potent endocrine functions, since it secretes a variety of 
adipokines. CTRP is an adipokine superfamily of proteins 
discovered by Wong et al (15), which are structurally similar 
to adiponectin (15) and exhibit numerous functions, including 
blood lipid regulation (16,17), insulin sensitization (18) and 
anti‑inflammatory effects (19). Structurally, CTRPs are 
predominantly homotrimers; however, some CTRPs exist 
as heterohexamers (20). Apart from CTRP4, all CTRPs 
consist of an amino‑terminal signal peptide, a short vari‑
able region, a collagen‑like domain and most importantly, 
a globular carboxy‑terminal domain homologous to the 
complement protein C1q, which is crucial for their biological 
functions (9,13) (Fig. 1).

Four CTRP family members, CTRP3, CTRP4, CTRP6 
and CTRP8, have been reported to be associated with 
tumor promotion. In humans, CTRP3 mRNA is expressed 
in multiple tissues and organs, including adipose tissue, 
cartilage and the kidney, and it is highly abundant in the 
lung and spleen (21,22). It was reported that CTRP3 is the 
closest functional homolog of adiponectin, whereas CTRP4 
is a classic secreted protein. Unlike other CTRPs, CTRP4 
contains two globular C1q domains in series and lacks a 
collagen‑like domain (23). In mice, increased CTRP4 level 
has been observed in the heart, liver, brain and kidneys (10). 
In humans, CTRP4 is expressed in the testes, kidneys, fat and 
brain. In the brain, it is primarily expressed and secreted by 
neurons (23). A recent study demonstrated that CTRP4 is not 
only associated with metabolism but is also involved in the 
regulation of bone metabolism and the promotion of osteo‑
blast differentiation (24). CTRP6 is extensively expressed in 
the uterus, placenta, skin, lungs and fat in humans. CTRP6 
functions as a novel metabolic/immunomodulator by binding 
to a variety of microorganisms and endogenous ligands (25) 
and acts as an intermediate between obesity and the inflam‑
mation of adipose tissue or insulin resistance (26). The 
last tumor‑associated CTRP, CTRP8, is the least studied 
protein. This is partly attributed to the fact that CTRP8 is 
not expressed in mice, which makes its study more difficult. 
In humans, CTRP8 is expressed in the lungs and testes (27). 
It is currently known that CTRP3 promotes the proliferation 
of osteosarcoma cells (28). CTRP4 and CTRP6 are involved 
in the survival of human liver cancer cells and tumor tissue 
angiogenesis (14). CTRP8 enhances the invasiveness of glio‑
blastoma (GBM) (29). The role and underlying mechanisms 

of other CTRP family members in tumors require further 
investigation.

3. Osteosarcoma (OS) and CTRP3

Previous studies have reported that CTRP3 is strongly associ‑
ated with OS (29,30), which is the most common malignant 
bone tumor in adolescents, with an incidence of ~0.0004% 
worldwide. CTRP3 is a growth factor which presents two 
subtypes in humans, CTRP3A and CTRP3B. CTRP3 protein 
expression was demonstrated to be increased in the mouse OS 
cell lines NHOS and LM8, and it was shown to promote cell 
proliferation, and the effect of promoting cell proliferation is 
increased with the increase in CTRP3 level (30). In cartilage 
progenitor and endothelial cells, CTRP3 can activate the 
MAPK and PI3K/AKT pathways (27,31), which are crucial 
for cell proliferation, in response to growth factors and other 
control signals (32,33). The progression of OS is induced by a 
complex intracellular signaling network, and both the MAPK 
and PI3K/AKT pathways are key regulators of the proliferation 
and survival of OS cells (34,35).

Exogenous CTRP3 can promote the proliferation of OS 
cells via the ERK1/2 pathway, and activation of the ERK1/2 
pathway is associated with tumor angiogenesis. U0126, which 
is an inhibitor of the MAPK/ERK1/2 (MEK1/2) pathway, can 
block CTRP3‑mediated cell proliferation (36), suggesting 
that CTRP3 may play an important role in the development 
of OS. One possible mechanism may involve the promotion 
of vascular endothelial cell proliferation and new blood 
vessel formation via the MAPK/ERK1/2 signal transduction 
pathway, which would accelerate tumor growth and facili‑
tate the spread of tumor cells (Fig. 2). MEK5 also plays an 
important role in the occurrence and development of tumors 
and can be inhibited by U0126. Subsequently, MEK5 is likely 
to play a role in the development of OS via one of the path‑
ways regulated by CTRP3. However, there are currently no 
supporting evidence. Further investigation is therefore needed 
to explore this possibility. A previous study demonstrated that 
overexpression of the micro‑RNA (miR)‑495‑3p in human OS 
cell lines inhibits the proliferation, migration and invasion of 
OS cells by downregulating the expression of CTRP3, which 
is a direct target of miR‑495‑3p (36). CTRP3 could therefore 
be considered as a therapeutic target for OS. In addition, 
Kim et al (37) demonstrated that CTRP3 has a negative effect 
on osteoclast bone resorption activity both in vitro and in vivo 
through inhibition of osteoclast formation by acting directly 
on osteoclast precursors. Based on these data, the authors 
proposed that CTRP3 could be a potential treatment target 
for bone diseases associated with excessive osteoclast differ‑
entiation and bone destruction. At present, the underlying 
mechanism of CTRP3 effect in OS progression is unknown, 
and identification of the CTRP3 receptor would facilitate the 
investigation of its function and help determining its potential 
use in clinical application. These findings should be further 
verified in additional cell lines.

4. The role of CTRP4 and CTRP6 in liver cancer

Chronic infection and inflammation are primary predisposing 
factors for several types of tumor. For example, simultaneous 
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infection with hepatitis B and hepatitis C viruses increases the 
risk of developing hepatocellular carcinoma (38). In addition, 
inflammatory signals play key roles in tumor development 
and progression, such as JAK/signal transducer and activator 
of transcription 3 (STAT3) in multiple myeloma (39) and 
PPARγ/nuclear factor‑κB (NF‑κB) in lung cancer (40). CTRP4, 
which is highly expressed in hepatocytes and bile duct epithe‑
lial cells, is a novel tumor‑promoting factor involved in the 
regulation of inflammatory signaling pathways in tumor cells. 
Minimal expression of CTRP4 mRNA has been observed in 
the hepatoma cell line HepG2 and the human colon cancer 
cell line HT29 (38). Furthermore, overexpression of CTRP4 
activates the NF‑κB signaling pathway, which in turn induces 
the production of multiple tumor‑related cytokines, such as 
interleukin (IL‑)6 and tumor necrosis factor‑α (TNF‑α) (41).

The NF‑κB signaling pathway induces and maintains 
a chronic inflammation microenvironment, which is the 
most important mechanism of tumorigenesis (42). The 
Ginkgo biloba extract EGB761 has been shown to induce apop‑
tosis in hepatoma cells by inhibiting the NF‑κB/p53 signaling 
pathway (43). IL‑6 is related to liver cancer and IL‑6 signaling 
upregulates androgen receptor expression. Androgen receptors 
decrease the expression of tumor suppressor p53 and enhances 
the production of reactive oxygen species (ROS) and subse‑
quent DNA damage and mutation, eventually contributing to 
malignant transformation of liver cells (44). A previous study 
demonstrated that inhibition of IL‑6 by estrogen can reduce 
the risk of liver cancer in women (45). IL‑6 is also the primary 
cytokine that regulates the STAT3 pathway. A previous 
study reported that CTRP4 can activate STAT3 signaling 
pathway (46), which regulates the transcription of various 
genes, including apoptosis suppressor genes Bcl‑xL, MC1‑1, 
X2AP and two‑way regulatory gene C‑myc. Through STAT3 
pathway, CTRP4 regulates the survival, proliferation, differen‑
tiation and invasion of tumor cells as well as inflammation and 
immunosuppression (47). A previous study in animal models 
have demonstrated that colorectal carcinoma cell‑derived 
TNF‑α can facilitate tumor growth and metastasis (48). Studies 
examining the effects of chemotherapy on the hepatoma cell 
line HepG2 have reported that activation of inflammatory 
factors by CTRP4 can promote tumor cell survival through the 
activation of anti‑apoptosis pathways (14,49). Although there is 
no direct evidence that CTRP4 could induce liver cancer, it is 
reasonable to propose CTRP4 as a potential hepatocarcinogen 
that may upregulate the expression of inflammatory factors by 
activating the NF‑κB/STAT3 signaling pathway, regulating 
therefore the pathological processes of liver cancer (Fig. 3).

Another member of the CTRP family, CTRP6, is also 
overexpressed in liver cancer. A previous study reported that 

CTRP6 mediates a dose‑dependent increase in IL‑10 synthesis 
by macrophages following activation of ERK1/2 (24), 
suggesting that CTRP6 might have some anti‑inflammatory 
effects. In addition, CTRP6 inhibits the IL‑8/VEGF pathway 
to inhibit the proliferation and metastasis of ovarian cancer 
cells (50). However, in Hep3B hepatoma cells, CTRP6 
knockout triggers apoptosis and inhibits cell migration and 
invasion (51), suggesting that CTRP6 could have either carci‑
nogenic or anti‑tumor effects depending on the type of cancer. 
Overexpression of CTRP6 in hepatoma cells not only facili‑
tates the phosphorylation of AKT in sinusoidal endothelial 
cells but also promotes tumor angiogenesis and inhibits the 
apoptosis of hepatocellular carcinoma cells (52). Furthermore, 
inhibition of CTRP6 blocks the migration and survival of 
hepatocellular carcinoma cells by inactivating the AKT 
signaling pathway (49). In xenotransplants of hepatoma cells, 
CTRP6 reduces the area of central intravascular necrosis by 
accelerating tumor neovascularization (53). In a study on clear 
cell renal cell carcinoma (ccRCC), Lin et al demonstrated that 
CTRP6 mediates tumorigenesis by modulating the cell cycle 
at the G2M checkpoint, epithelial‑mesenchymal transition 
and angiogenesis. Furthermore, CTRP6 may also participate 
in tumor progression by activating the AKT and ERK1/2 
signaling pathways (54). According to these findings, the 
underlying mechanism of CTRP6 in hepatoma cells is likely 

Figure 1. Structure of C1q tumor necrosis factor‑related proteins [modified 
from Schäffler et al, 2012 (14)].

Figure 2. Schematic diagram of CTRP3‑mediated promotion of osteosar‑
coma cell proliferation. CTRP, C1q tumor necrosis factor‑related protein; 
miR, micro‑RNA.



KONG et al:  RELATIONSHIP BETWEEN CTRP FAMILY AND TUMORS4

to be similar to that in ccRCC; however, further investigation 
is required. Modulating the levels of secretory CTRP6 may 
therefore be considered as a new treatment approach for liver 
cancer.

5. Roles of CTRP4 and CTRP6 in colon cancer

Colon cancer is a primary malignant tumor of the diges‑
tive tract. The risk factors for colon cancer are complex and 
diverse, and the mechanisms underlying its development and 
progression remain unclear. However, it is well known that 
some inflammatory factors are implicated in the development 
of colon cancer, and a variety of inflammatory mediators, 
including IL‑6, TNF‑α and IL‑10, have been reported to be 
involved in regulating the progression and metastasis of colon 
cancer (55,56). Previous studies have reported an increased 
expression of CTRP6 in colon cancer tissues, regardless of 
patient sex and age, tumor size, degree of differentiation and 
depth of invasion (57). In addition, CTRP6 overexpression was 
demonstrated to decrease the expression levels of pro‑inflam‑
matory factors, such as IL‑1β, IL‑6 and TNF‑α, and increase 

the expression of the anti‑inflammatory factor IL‑10 (58). A 
decrease in CTRP6 expression increases the aggressiveness of 
ovarian cancer cells, while CTRP6 overexpression inhibits the 
proliferation of cancer cells (51). Conversely, CTRP6 knockout 
in glomerular mesangial cells inhibits the generation of intra‑
cellular ROS and inflammation (59). The expression level of 
CTRP6 is significantly increased in high glucose‑induced 
glomerular mesangial cells, and CTRP6 knockdown causes 
significant decrease in TNF‑α, IL‑1β and IL‑6 production 
levels in these cells. Treatment with LY294002, an inhibitor of 
Akt, reverses the induction effects of CTRP6 overexpression 
on ROS production, inflammation and extracellular matrix 
accumulation in mesangial cells. In addition, activation of the 
AKT/NF‑κB pathway promotes the growth, migration and 
invasion of colon cancer cells (60). Because of these discrep‑
ancies, the specific underlying mechanisms of CTRP6 in colon 
cancer remain to be determined. However, CTRP6 is closely 
related to the occurrence and development of colon cancer.

CTRP4 expression is increased in the human colon cancer 
cell line HT29 where it functions as a dual activator of NF‑κB 
and IL‑6 (41), which are important regulators of cancer 
development and progression. However, a previous study 
on mice has shown that overexpression of CTRP4 not only 
inhibits the production of IL‑6 but also inhibits the initiation 
of colon cancer induced by DSS/AOM, which is a method used 
to extablish colon cancer model through drugs (47). These 
findings were further supported by in vitro experiments. For 
example, the human recombinant CTRP4 can inhibit the 
lipopolysaccharide‑induced overexpression of the inflamma‑
tory factor TNF‑α in macrophages, suggesting that CTRP4 
may have a potential protective factor in inflammatory bowel 
disease (61), which is an independent risk factor for colon 
cancer (62). The role of CTRP4 in colon cancer remains 
therefore controversial. Although the therapeutic significance 
of CTRP4 in colon cancer has yet to be determined, it is clear 
that CTRP4 is involved in the regulation of the inflammatory 
network and that it serves a crucial role in the development of 
colon cancer.

6. GBM and CTRP8

GBM is a malignant brain cancer with the highest malignancy 
grade among astrocytic tumors (63). CTRP8 was recently 
discovered as a novel ligand of the G protein‑coupled receptor 
relaxin family peptide receptor‑1 (RXFP1) and was detected 
in fatal GBM cases (64). CTRP8 can activate the PI3K, 
PKC and JAK2/STAT3 signaling cascade in brain tumor 
cells (65) Owing to its important molecular role in cancer, 
RXFP1 has been extensively investigated in breast, endo‑
metrial, prostate and thyroid cancers. The effects of RXFP1 
activation in GBM cells include increased cell motility, 
tumor expansion, tissue invasion and metastasis (66), tumor 
growth and angiogenesis (67). The mechanism underlying 
CTRP8/RXFP1‑mediated aggressiveness of GBM tumors 
involves the RXFP1/PI3K/PKC/cathepsin B signaling 
cascade. In GBM cells, two biologically active peptides with 
homologous sequences in the N‑terminal region of the C1q 
globular domain of CTRP8 activate RXFP1 via cAMP and 
PI3K‑PKC/PKC‑ERK1/2 signaling. In addition, activation of 
RXFP1 by CTRP8 increases the production and secretion of 

Figure 3. Schematic diagram of CTRP4‑mediated induction of the 
development and progression of liver cancer. CTRP, C1q tumor necrosis 
factor‑related protein; NF‑κB, nuclear factor‑κB; TNF‑α, tumor necrosis 
factor‑α; IL‑6, interleukin‑6; EGB761, Ginkgo biloba extract; STAT3, signal 
transducer and activator of transcription 3.
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cathepsin‑B protein and increases the invasiveness of GBM 
cells via the laminin matrix (68). The U251 GMB cell line 
and HEK293 cells, which do not express RXFP1 but have 
exogenous expression of RXFP2, do not respond to elevated 
cAMP, indicating that the RXFP1‑mediated signal activation 
is cell‑type specific (27). In addition, the inhibition of cathepsin 
B secretion and invasion by CTRP6 suggests that CTRP6 may 
act as a competitor of CTRP8 for binding to RXFP1 and may 
subsequently block CTRP8 signaling as the concentration 
of CTRP6 increases (66). We therefore hypothesized that 
CTRP6 may affect the development and progression of GBM. 
However, further clinical verification is required. A recent 
study by Thanasupawat et al (64) reported a novel role for 
CTRP8 in the protection of GBM cells from DNA alkylation 
damage induced by the chemotherapeutic drug temozolo‑
mide (TMZ) (69). This study showed that the mechanism 
underlying CTRP8‑induced chemotherapy resistance involves 
activation of the newly discovered RXFP1/STAT3 signaling 
pathway and upregulation of a new target of this pathway, 
N‑methylpurine DNA glycosylase. This mechanism boosts 
the DNA repair system and consequently promotes activation 
of the anti‑apoptotic pathway involving Bcl‑2 and Bcl‑XL in 
GBM cells. Treatment with TMZ increases cell resistance 
to DNA alkylation via CTRP8/‑RXFP1/‑STAT3, thereby 
improving the survival rates of patients with GBM. The effects 
of CTRP8 in GBM are summarized in Fig. 4.

7. Tumor‑related roles of the other CTRP family members

A recent study demonstrated that CTRP1 mRNA expres‑
sion is significantly higher in GBM tissues compared with 
normal tissues. Knockout of the CTRP1 gene significantly 
inhibits the proliferation and migration of human GBM 
cells, suggesting that CTRP1 may promote the progression 
of human GBM, thereby leading to a poor prognosis in 
patients (70). Regarding the development and progression of 
chondroblastoma, CTRP3 induces the activation of liver AKT 
signaling pathway and inhibits the expression of liver gluco‑
neogenesis enzymes, thus reducing liver gluconeogenesis 
and lowering glucose levels, which promote the proliferation 
of chondrogenic cells (27,71). Qu et al (72) reported CTRP8 
overexpression in gastric cancer as well as its involvement 
in the proliferation and migration of gastric cancer cells. 
CTRP6 downregulation induces cell cycle arrest at the G2M 
checkpoint and apoptosis in gastric cancer cells. This finding 
indicates that CTRP6 increases the sensitivity of gastric 
cancer cells to apoptosis. In addition, as a direct target of 
miR‑29b, CTRP6 regulates tumor progression and may 
function as either a tumor promoter or a tumor suppressor, 
depending on the type of cell or tissue. Downregulation of 
CTRP6 in MCF‑7 breast cancer cells increases tumor aggres‑
siveness (73), while CTRP6 overexpression in SKOV3, 3AO 
and HO8910 epithelial ovarian cancer cells inhibits prolif‑
eration and migration by blocking the IL‑8/VEGF pathway. 
Furthermore, a previous study reported that CTRP6 expres‑
sion is increased in ccRCC and is positively correlated with 
disease stage (51). A very recent study demonstrated that 
inhibition of CTRP6 can attenuate cell proliferation, migra‑
tion, invasion and promote apoptosis in vitro and in vivo 
in non‑small cell lung cancer (74). However, in a previous 

study, aberrant C1QTNF6 expression is implicated in terrible 
prognosis accompanied with damage of cell potential in 
lung adenocarcinoma (75). CRTP6 seems therefore to play 
opposite roles in different studies. All these studies are still 
at early stages and the underlying mechanisms of numerous 
CTRPs remain unknown.

8. Conclusions

By activating numerous signaling pathways, the CTRP family 
plays important roles in human cancers in various tissues and 
organs, such as the digestive tract, brain and bone. CTRP3 
promotes angiogenesis in bone tumors by activating the ERK1/2 
pathway, thereby accelerating tumor growth and promoting the 
spread of cancer cells (27). CTRP4 modulates tumor develop‑
ment and progression by activating the NF‑κB/STAT3 signaling 

Figure 4. Schematic diagram of the role CTRP8 in GBM.GBM, glioblas‑
toma; CTRP, C1q tumor necrosis factor‑related protein; RXFP1, relaxin 
family peptide receptor‑1.
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pathway in hepatocytes and colon cancer cells and inducing the 
expression of multiple tumor‑associated cytokines (10). CTRP6 
exhibits both carcinogenic and anti‑tumor effects, which are 
cancer‑type dependent. CTRP6 is expressed in colon cancer 
and ovarian cancer cells where it exerts different functions. In 
colon cancer, CTRP6 inhibits tumor development and progres‑
sion by decreasing pro‑inflammatory factors and increasing 
anti‑inflammatory factors (26). In ovarian cancer, CTRP6 
inhibits the proliferation and migration of cancer cells by 
blocking the expression of IL‑8 and vascular endothelial growth 
factor pathways (52). Conversely, overexpression of CTRP6 in 
hepatocellular carcinoma increases tumor angiogenesis, whereas 
CTRP6 silencing can activate the AKT signaling pathway. 
Subsequently, CTRP6 promotes apoptosis in hepatoma cells 
and prevents cell invasion. The effects of CTRP8 have been 
reported in brain tumors. CTRP8 binds to RXFP1 to activate the 
RXFP1/PI3K/PKC/cathepsin B signaling pathway and conse‑
quently increases the invasiveness of GBM cells (29). The roles 
of these CTRP family members have also been investigated in 
other cancers, such as gastric cancer, ovarian cancer and renal 
cell carcinoma, and are summarized in Table I. CTRP family 
members are widely expressed, which provides the basis for their 
function in multi‑system tumors. However, studies examining 
CTRPs are still insufficient, and further investigation is crucial 
to expand our understanding on CTRP biological functions and 
CTRP‑related diseases. At present, studies demonstrated that 
CTRPs have the potential to be considered as therapeutic targets 
in numerous types of cancer, which offers glimmer of hope for 
potential treatment strategies.
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