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Abstract. In recent years, the morbidity rate resulting 
from numerous types of malignant tumor has increased 
annually, and the treatment of tumors has been attracting 
an increasing amount of attention. A number of recent 
studies have revealed that the water channel protein aqua‑
porin‑5  (AQP5) has become a major player in multiple 
types of cancer. AQP5 is abnormally expressed in a variety 
of tumor tissues or cells and has multiple effects on certain 
biological functions of tumors, such as regulating the 
proliferation, apoptosis and migration of tumor cells. It 
has been suggested that AQP5 may play an important role 
in the process of tumor development, opening up a new 
field of tumor research. The present review highlighted 
the structure of AQP5 and its role in tumor progression. 
Furthermore, the expression of AQP5 in different malignant 
neoplasms was summarized. In addition, the influence of 
not only drugs, but also different compounds on AQP5 were 
summarized. In conclusion, according to the findings in the 
present review, AQP5 has potential as a novel therapeutic 
target in human cancer, and other AQPs should be similarly 
investigated.
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1. Introduction

Aquaporins (AQPs), a family of small (30 kDa/monomer) 
water channel proteins that are integral membrane proteins 
and expressed in all living organisms, serve a vital role in 
water homeostasis by regulating cellular water transport. 
To date, a total of 13 human isoforms (AQP0‑AQP12) have 
been found to be expressed in a cell‑ and tissue‑dependent 
manner  (1,2). In addition to water and glycerol, several 
other chemical substances, such as nitrate (3), arsenite/anti‑
mony (4,5), ammonia (6), nitric oxide (7), carbon dioxide (8), 
hydrogen peroxide (9), urea (10), silicon (11) and anions (12), 
also enter and exit cells through AQPs. In recent years, AQP5 
has been observed in the epithelium of various types of tissue, 
including that of the lacrimal (13), salivary (14) and airway 
submucosal glands (15), as well as type I lung cells (16) and 
pancreatic cells (17). As AQP5 has been observed in various 
pathological conditions, there has been an increasing amount 
of interest in its implication in carcinogenesis. An increasing 
number of studies (18,19) have shown that AQP5 is abundantly 
expressed in different types of tumors, such as respiratory 
system tumors, digestive system tumors, reproductive system 
tumors, and may serve as a prognostic biomarker to assess 
how aggressive a cancer may be. Therefore, as AQP5 may play 
an important role in tumor development, it has become a novel 
target for antitumor therapy.

2. Structure of AQP5

Raina et al (20) were the first to clone AQP5 cDNA from rat 
submandibular gland cells and confirmed that the gene was 
located at the distal end of chromosome 15 in 1995. Thereafter, 
an increasing number of studies on AQP5 have emerged. 
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AQP5 is composed of 265 amino acids and has a molecular 
weight of 28 kDa. However, the AQP5 protein (27 kDa) can 
also be found in mouse lung tissues, and the AQP5 protein 
(29 kDa) in mouse submandibular glands (21). This may be 
due to different tissue‑specific modifications. Similar to other 
AQPs, AQP5 exists as a tetramer in the cell membrane, and 
each monomer can be used as an independent water channel. 
A sequence analysis revealed that the AQP5 monomer is 
composed of a peptide chain, which has an N‑terminus and 
C‑terminus located on the inner side of the cell membrane (21). 
The peptide chain contains six α‑helix‑rich tandem hydro‑
phobic transmembrane regions and is connected by five loops 
(A‑E loops) (21). The AQP5 is embedded in the lipid bilayer. 
As shown in Fig. 1, which is adapted from Raine et al (20) and 
Woo et al  (22) as appropriate, the A, C and E rings are located 
outside the cell, and the B and D rings are located inside the 
cell. The B and E loops contain highly conserved amino acid 
sequences and aspartyl‑proline‑alanine (NPA) motifs (20,22). 
The NPA motif is a common feature of AQP molecules and 
is known to be located at positions 69, 70, 71, 185, 186 and 
187 (20,22). The B and E rings are embedded into the cell 
membrane at the NPA to fold into a single‑pore channel with 
the narrowest diameter being 0.3 nm, which the same size as 
a single water molecule (20,22). The entire AQP5 protein is 
embedded into the cell membrane in an hourglass‑like struc‑
ture (20,22). Due to the particular structure of AQP5, it serves 
an important role in the transmembrane transport of water.

3. Effect of AQP5 on cancer

The metabolic mechanisms of various tumor types are closely 
associated with the flow of water molecules across biofilms, 
and AQP‑mediated fluid transport is the main way in which 
water enters and exits cells (1). Therefore, AQPs may serve an 
important role in tumor growth, invasion and metastasis (1). 
Furthermore, AQP5 is a vital member of the AQP family, and 
appears to be a potential target for oncotherapy (18,19).

Cellular level
Cancer cell proliferation. A number of studies have shown 
that AQP5 can participate in tumorigenesis and tumor devel‑
opment by affecting tumor proliferation and apoptosis (23‑28). 
AQP5 knockdown in human breast cancer cells  (MCF7 
cells) was associated with decreased cell proliferation (23). 
Zhang et al (24) reported enhanced proliferation potential in 
lung cancer cells with high AQP5 expression, and decreased 
proliferation potential in lung cancer cells with low AQP5 
expression. In the aforementioned study, in mice that were 
injected with AQP5 cells within 2 weeks, tumor growth was 
found to increase significantly compared with the control 
group. It was also found that upregulated AQP5 was closely 
associated with the proliferation of digestive tumor cells, such 
as esophageal (25), gastric (26) and colon cancer cells (27). 
In a study on human chronic myelogenous leukemia (CML), 
it was first reported that AQP5 small interfering RNA 
(siRNA)‑treated LAMA‑84 CML cells exhibited a marked 
decrease in cell proliferation when compared with control 
siRNA‑treated cells (28). Furthermore, control siRNA‑treated 
cells exhibited a higher number of viable cells than AQP5 
siRNA‑treated cells (28). Therefore, these results confirmed 

that AQP5 can not only promote cell proliferation, but also 
inhibit cell apoptosis.

Cancer cell metastasis. Tumor cells can reach distant sites via 
the blood or lymphatic vessels, which is a phenomenon known 
as tumor metastasis (29). In order to determine whether AQP 
was associated with cell migration and its exact underlying 
mechanism, Chen et al (30) used short hairpin RNA to inhibit 
the expression of the AQP5 gene, and the results revealed that 
the migration potential of lung adenocarcinoma SPC‑A1 cells 
were significantly weakened. As aforementioned, AQP5 was 
not only closely associated with the proliferation of breast 
cancer cells, but also with their migration (23). A semi‑quan‑
titative assessment demonstrated that the AQP5 labeling 
intensity was significantly higher in invasive carcinoma with 
lymph node metastasis, compared with that without lymph 
node metastasis  (23). Furthermore, a high AQP5 expres‑
sion level was associated with aggressive lymph node status 
and the presence of distant metastasis in esophageal  (31), 
gastric (26), colon (32) and prostate cancer (33). In ovarian 
cancer, the expression of AQP5 was positively correlated with 
lymph node metastasis, but not associated with International 
Federation of Gynecology and Obstetrics stage, grade and 
histological type (34). A previous study demonstrated that the 
overexpression of AQP5 and Ki‑67 was significantly associ‑
ated with lymph node involvement in cervical cancer, and a 
positive correlation was identified between AQP5 and Ki‑67 
expression levels (35). Furthermore, the data also revealed that 
the overexpression of AQP5 and Ki‑67 was associated with 
a less favorable prognosis. Since it was proven by the afore‑
mentioned studies that AQP5 was associated with the ability 
of tumor cells to invade and metastasize, it can be concluded 
that AQP5 may serve as a potential novel target for to prevent 
tumor metastasis.

Molecular level. AQP5 and its upstream and downstream 
signaling pathways serve an important role in tumor 
proliferation, invasion and migration  (19). The reticular 
activating system (Ras) pathway is a signaling pathway that 
plays an important role in the development of cancer; its 
basic structure is Ras/Raf/MEK/mitogen‑activated protein 
kinase (MAPK) (36). Extracellular‑signal‑regulated kinase 
(ERK) is one of the main subfamilies of MAPK, and is asso‑
ciated with cell proliferation and differentiation (36). There 
was an experimental study which demonstrated that AQP5 
was able to activate the Ras pathway and its downstream 
pathway via phosphorylation of the PKA consensus site in its 
cytoplasmic loop D, thereby directly promoting cell prolif‑
eration (37). In lung cancer cells, the proliferative ability of 
cells was found to be positively correlated with the expression 
level of AQP5 (24). At the same time, the expression levels 
of proliferation‑associated proteins, such as proliferating cell 
nuclear antigen and c‑Myc, were also enhanced in the cells 
expressing AQP5. In AQP5 cells with a high expression level, 
epidermal growth factor receptor (EGFR) phosphorylation 
was enhanced, and the ERK and MAPK signaling pathways 
were activated, while the activity of the EGFR/ERK/p38 
MAPK pathway was decreased following the deletion of 
AQP5. This result was consistent with the results of the study 
by Yang et al (38), in which AQP5 gene silencing inhibited 
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the proliferation, reduced the migration and promoted the 
apoptosis rates of human glioma cells by suppressing the 
EGFR/ERK/p38 MAPK signaling pathway. In colorectal 
cancer, Kang  et  al  (39) found that the overexpression of 
AQP5 increased the phosphorylation of retinoblastoma (Rb) 
protein, which may be achieved by activating the Ras/ERK/Rb 
signaling pathway.

Nuclear factor‑κB (NF‑κB), as the upstream regulator 
of AQP5, inhibits the expression of AQP5 (40). The NF‑κB 
pathway has been reported to downregulate the expression 
of AQP5 by inhibiting cAMP‑response element binding 
protein (CREB) phosphorylation, or by competitive binding 
to the CREB‑binding protein (40). Therefore, the expression 
levels of NF‑κB and AQP5 are expected to be negatively corre‑
lated. However, the regulatory relationship between NF‑κB and 
AQP5 was reversed in a CAOV3 ovarian cancer cell line (41). 
In the aforementioned study, a positive correlation was identi‑
fied between the AQP5 protein expression and NF‑κB, and 
the growth rate of CAOV3 cells was decreased by the inhibi‑
tion of the AQP5 protein. In an SKOV3 ovarian cancer cell 
line, the positive correlation between AQP5 and NF‑κB was 
verified again (42). Pyrrolidine dithiocarbamate (PDTC), a 
specific blocker of NF‑κB, downregulated the expression of 
NF‑κB and decreased its content in the nucleus and cytoplasm, 
resulting in a decrease in the mRNA and protein expression 
levels of AQP5 (42). At the same time, this effect also mark‑
edly decreased tumor cell proliferation (42). Therefore, these 
results suggested that the downregulation of AQP5 may inhibit 
tumor growth and be associated with NF‑κB (42). In conclu‑
sion, the correlation between NF‑κB and AQP5, which was 
reversed in certain tumors, may reflect the difference between 
normal and tumor tissue.

Chae et al (28) were the first to report that AKT phosphory‑
lation was enhanced in CML cell lines overexpressing AQP5, 
suggesting that AQP5 may regulate tumor cell proliferation 
and apoptosis via the AKT signaling pathway.

Distant metastasis is the leading cause of death in patients 
with malignant tumors  (43). Epithelial‑to‑mesenchymal 

transition (EMT) is one of the key molecular steps in distant 
metastasis (43). During EMT, epithelial cells lose intercel‑
lular connections and normal polarity, and acquire more 
mobile spindle‑like interstitial phenotypes, promoting the 
invasion and migration of cancer cells (43). In colon cancer 
cells, Cairicoside E (CE), a resin glycoside isolated from 
Ipomoea cairica (Convolvulaceae), inhibited the migration of 
colon cancer cells by inhibiting EMT (44). Notably, CE had 
no significant effect on EMT when AQP5 was silenced (44). 
These results indicated that the inhibitory effect of CE on EMT 
depends on the downregulation of AQP5. In addition, it was 
found that transforming growth factor β1 (TGF‑β1) promoted 
AQP5 expression, while AQP5‑overexpression upregulated 
p‑Smad2/3, thereby activating EMT  (44). Another study 
demonstrated that AQP5‑silencing inhibited the migration 
and invasion of colorectal cancer cells, which was accom‑
panied by altered expression of EMT‑associated molecules 
and weakened Wnt/β‑catenin signaling transduction  (45). 
AQP5‑silencing‑induced changes to the cell phenotype were 
partly restored following the reactivation of the Wnt/β‑catenin 
pathway (45).

In this section, the regulatory effects of different 
AQP5‑related signaling pathways on different tumors were 
summarized. As shown in Fig. 2, AQP5 can affect tumor cell 
proliferation, apoptosis and migration via multiple signaling 
pathways. However, whether these pathways interact with each 
other to participate in the regulation of tumor cell pathophysi‑
ology by AQP5 requires further investigation. Therefore, the 
development of therapeutic strategies using AQP5 as a drug 
target, although promising, requires an increased under‑
standing of the molecular mechanisms involved in tumor 
biology.

4. Expression of AQP5 in cancer

Due to the distinct structural characteristics and abnormal 
expression of AQP5 in different tumor types, an increasing 
interest in its involvement in cancer has emerged. In tumors of 

Figure 1. Structure of AQP5. This figure is adapted from Raina et al (20) and Woo et al (22) as appropriate. The AQP5 monomer is composed of a peptide chain 
whose N‑terminal and C‑terminal are located inside the cell membrane. The peptide chain is connected by five loops (A to E loop). The A, C and E rings are 
located outside the unit, while the B and D rings are located inside the unit. Both the B and E loops contain NPA motifs. The NPA motif is located at positions 
69, 70 and 71 of the B loop and 185, 186 and 187 of the E loop, respectively. AQP5, aquaporin‑5; N, aspartyl; P, proline; A, alanine.
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the digestive system, it was found that AQP5 was upregulated 
in tongue (46), esophageal (25), gastric (26,47), liver (48), bile 
duct (49) and colon cancer types (26,37,39), but was down‑
regulated in salivary gland adenoid cystic carcinoma (46). In 
ovarian tumors, Yang et al (34) reported that the expression 
of AQP5 was associated with the pathological characteristics 
of the tumor. It was found that the expression level of AQP5 
in malignant and borderline ovarian tumors was significantly 
higher than that in benign tumors and normal tissues. Secondly, 
the subcellular localization of AQP5 was also different between 
benign and malignant tumors. AQP5 was primarily located in 
the basal membrane of benign tumors, as well as the parietal 
membrane and basal membrane of borderline tumors, and was 
scattered at the plasma membrane of malignant tumor cells. 
In addition, AQP5 expression was found to be increased in 
cervical (35) and endometrial cancer (50). In lung cancer (51), 
patients with a positive AQP5 expression had a higher tumor 
recurrence rate and shorter tumor‑free survival time than those 
with a negative AQP5 expression. However, Machida et al (52) 
reported that the expression level of AQP5 was positively corre‑
lated with the degree of cell differentiation, but not prognosis. 
Therefore, the effect of AQP5 on the prognosis of lung cancer 

needs to be further studied. AQP5 overexpression was found 
to be associated with metastasis, poor prognosis, higher tumor 
grade and tumor recurrence in breast cancer (23,53). In addi‑
tion to the aforementioned studies, there are some other studies 
on the expression of AQP5 in malignant tumor tissues. AQP5 
was found to be upregulated in primary glioblastomas and 
astrocytomas (54). However, due to the low number of samples 
tested, further research is required to confirm these prelimi‑
nary findings. In prostate cancer, AQP5‑overexpression was 
associated with Tumor‑Node‑Metastasis stage (33,55), lymph 
node metastasis (33) and the cumulative survival rate (33,56). 
It can therefore be concluded that AQP5 is an independent 
prognostic indicator in prostate cancer.

Unlike the aforementioned studies that focused on solid 
tumors, to the best of our knowledge, there is currently 
a limited number of studies that focus on AQP5 in hema‑
tological tumors. Chae et al  (28) reported that the AQP5 
expression level was relatively higher in patients with CML 
diagnosed at the advanced or blast phases when compared 
with those diagnosed at the chronic phase, and those with a 
high AQP5 expression level were more likely to develop drug 
resistance.

Figure 2. Signaling pathways associated with AQP5 in cancer. AQP5 is able to activate the EGFR/ERK/p38 MAPK pathway and also increase the phosphory‑
lation of Rb protein by activating the Ras/ERK/Rb signaling pathway. In ovarian cancer, it was found that there was a positive correlation between AQP5 
protein expression and NF‑κB. However, this is not the case in all cancer cells, as detailed in the manuscript. AQP5 can also enhance the phosphorylation 
of AKT to promote tumor cell proliferation. EMT is one of the key molecular steps in cancer distant metastasis. Overexpression of AQP5 can upregulate 
p‑Smad2/3 and Wnt/β‑catenin, thereby activating EMT. In summary, AQP5 participates in tumor proliferation and migration through a variety of complex 
signaling pathways. AQP5, aquaporin‑5; EGFR, epidermal growth factor receptor; ERK, extracellular‑signal‑regulated kinase; MAPK, mitogen‑activated 
protein kinase; NF‑κB, nuclear factor‑κB; Rb, retinoblastoma protein; Ras, reticular activating system; EMT, epithelial‑mesenchymal transition; TGF‑β, tumor 
growth factor‑β; p, phosphorylated.
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5. Influence of drugs and compounds on AQP5

Over the past few decades, significant progress has been made 
in understanding the fundamental role of AQP5 in various 
types of cancer. Further research on AQP5 revealed several 
drugs or compounds that can regulate the expression of AQP5. 
Therefore, AQP5 has potential as a powerful target for the 
development of new anticancer drugs.

Direct AQP5 inhibitors. Radiotherapy serves a vital role in 
the treatment of head and neck tumors, particularly nasopharyn‑
geal carcinoma. However, even after low‑dose radiotherapy, most 
patients still develop sinusitis, mucositis, bronchitis, pneumonia, 
fibrosis or soft tissue necrosis. AQP5 is the main AQP in the 
airway mucosa, and the rate‑limiting barrier in mucin produc‑
tion (57,58). The expression of AQP5 is closely associated with 
cilia function (59) and bronchoconstriction (60,61). To the best of 
our knowledge, Liu et al (62) were the first to report that ovato‑
diolide can enhance AQP5 membrane transport and reverse the 
inhibitory effect of histamine on CREB phosphorylation, thereby 
reducing the side effects of radiotherapy on nasopharyngeal 
carcinoma. Therefore, they inferred that treatment with ovatodi‑
olide is expected to restore normal nasopharyngeal physiology in 
patients with nasopharyngeal carcinoma following radiotherapy. 
Acetazolamide is an AQP inhibitor that is able to decrease AQP 
expression and AQP‑related functions (63,64). Huang et al (26) 
reported that the expression of AQP5 was significantly increased 
in gastric cancer tissues, and the inhibition of AQP5 expression 
by acetazolamide decreased the proliferative and invasive abili‑
ties of gastric cancer cells. In addition, AQP5 was involved in the 
differentiation of gastric cancer cells. The expression of AQP5 
was significantly upregulated in intestinal gastric cancer cells, 
while that of AQP5 was not identified in intestinal metaplasia 
and the diffuse type of the gastric cancer tissues. Treatment 
of MKN45 gastric cancer cells that stably expressed AQP5 
with HgCl2, an inhibitor of AQPs, significantly decreased the 
proportion of differentiated cells and the activity of alkaline 
phosphatase (65). Heavy metal compounds are certainly effec‑
tive AQP inhibitors, but their toxicity and lack of specificity 
substantially limit their therapeutic potential.

Direct modulation of AQP5, even by therapeutically unpal‑
atable heavy metal ions, are the best demonstration that AQP5 
inhibiting drugs can have a therapeutic effect in specific tumor 
types. By studying these direct regulators of AQP5, it may 
be possible to provide new development directions for tumor 
targeted therapy.

Genetic (siRNA) silencing of AQP5 expression. Chemotherapy 
is one of the main treatments for advanced cancer; however, 
its effectiveness is limited (66). One of the main reasons for 
that is the drug resistance of tumor cells. Multidrug resistance 
can be divided into two categories (66). The first is the classic 
drug resistance mechanism, involving energy‑dependent 
drug pumps, which is mediated by drug‑resistant membrane 
glycoproteins, including P‑glycoprotein  1 (P‑gp), multi‑
drug resistance‑associated protein 2 and resistance‑related 
protein (66). The other is a resistance mechanism involving 
resistance enzymes, such as DNA topoisomerase  II 
(TOPO II), thymidylate synthase (TS) and protein kinase C 
(66). AQP5 expression was found to be increased in human 
colon cancer tissues and was positively correlated with P‑gp, 

glutathione S‑transferase Pi and TOPO II (27). Following the 
use of siRNA‑mediated genes to silence AQP5 expression in 
HT‑29 colon cancer cell lines, the sensitivity of these cells to 
chemotherapy drugs cisplatin (DDP) and 5‑fluorouracil (5‑FU) 
was increased  (27). In addition, resistance to imatinib 
mesylate, a tyrosine‑kinase inhibitor used in CML treatment 
at the chronic phase, was also associated with higher levels of 
AQP5 expression (28). siRNA targeting AQP5 reduced the cell 
proliferation rate in CML cells.

The effectiveness of certain Traditional Chinese 
Medicine (TCM) agents in the treatment of diseases has been 
widely accepted. Youyou Tu, chief scientist, Institute of Chinese 
Materia Medica China Academy of Chinese Medical Sciences 
Beijing (Beijing, China), received the Nobel Prize in Physiology 
or Medicine in 2015 for her discovery of artemisinin, a drug 
used to treat malaria, which saved millions of lives around 
the world (67). In recent years, certain natural plant‑derived 
compounds have attracted increasing attention in the field of 
antitumor drug development. The Realgar‑Indigo naturalis 
formula has been proven to be effective in treating human acute 
promyelocytic leukemia (68). Furthermore, CE, a resin glyco‑
side isolated from Ipomoea cairica, was found to be cytotoxic 
to tumor cells in a study by Yu et al (69). A follow‑up study 
revealed that CE had no significant effect on EMT markers and 
p‑Smad2/3 following AQP5 silencing, indicating that CE may 
also inhibit the EMT process by downregulating AQP5 in CRC 
cells, thereby inhibiting the metastasis of cancer cells (44). In 
summary, gene silencing of AQP5 by siRNA is also a reasonable 
method to directly inhibit AQP5. If certain drugs can suppress 
tumor growth by silencing the AQP5 gene, this may represent a 
major advancement for antitumor therapies.

Indirect effectors of AQP5 expression. Ovarian cancer appears 
to be associated with AQP5. Epigallocatechin gallate (a poten‑
tial cancer drug), PDTC (an NF‑κB specific inhibitor) and 
DDP (first‑line drug in the defense against cancer), all inhibit 
proliferation and induce apoptosis of ovarian cancer cells by 
downregulating AQP5 expression (41,42); These drugs can 
downregulate AQP5, which might all be associated with the 
nuclear transcription factor NF‑κB. It has been reported that 
hyperosmotic stress induced by sorbitol treatment reduced 
AQP5 expression in breast cancer MCF7 cells, which was also 
associated with a significant reduction in cell proliferation and 
migration (23).

In addition, there are certain physical environments that 
can exert antitumor effects by activating the expression of 
AQP5. A previous study has shown that the hypotonic solu‑
tion at low temperature increases the initial water influx by 
activating AQP5, thereby enhancing the cytocidal effect on 
gastric cancer cells (70). Therefore, low‑temperature lavage 
under hypotonic conditions may have the potential to become 
a new method of reducing the peritoneal recurrence of gastric 
cancer following radical surgery. As mentioned above drugs 
and certain physical environments can suppress tumors by 
regulating the expression of AQP5, which may not be a strong 
evidence in the development of antitumor drugs (23,41,42,70),. 
However, it also provides new evidence for AQP5 to become a 
target and prognostic indicator of antitumor therapy.

In conclusion, multiple substances can affect the regulatory 
effect of AQP5 on tumors. The substances include TCM and 

https://www.spandidos-publications.com/10.3892/ol.2021.12571
https://www.spandidos-publications.com/10.3892/ol.2021.12571
https://www.spandidos-publications.com/10.3892/ol.2021.12571


WANG et al:  AQUAPORIN‑5 AS A NEW DRUG TARGET6

western medicine agents, as well as compounds. A previous 
study (71) showed that puerarin and 5‑FU have a significant 
synergistic effect on gastric cancer cells. Puerarin can enhance 
the antiproliferative effect of 5‑FU and decrease the dose 
required for 5‑FU treatment without increasing toxicity. It 
was therefore hypothesized that combining TCM and western 
medicine may achieve more favorable anticancer effects than 
each of them alone, by synergistically inhibiting AQP5. That is 
to say, this combination could not only enhance the therapeutic 
effect, but also decrease the adverse side effects of various 
drugs. Of course, the exact method of effectively combining 
TCM and western medicine to maximize the therapeutic effect 
is a very complex subject that requires further study.

6. Conclusions and perspectives

The incidence of cancer has been increasing annually due 
to the pressure of fast‑paced life, environmental pollution, 
bad living habits, such as smoking, alcoholism, etc. In order 
to improve cancer treatment, a large number of targeted 
studies are constantly being performed. After establishing 
the anticancer effects of AQP1, there has been considerable 
interest in the development of other AQPs for use in antitumor 
therapy (29). A number of studies have proven that AQP5 can 
be an effective therapeutic target against cancer. In the present 
study, the structural characteristics of AQP5 were first briefly 
described. Secondly, the effects of AQP5 and its expression 
in different tumor types were summarized. In addition, a 
comprehensive summary of drugs and compounds that can 
affect the antitumor effect of AQP5 was provided. AQP5 
participates in all stages of malignant tumors, including 
tumor occurrence, development, recurrence, metastasis, 
drug resistance and prognosis. Although several potential 
AQP modulators have been identified, discovering better 
modulators, including those that have the ability to target 
specificity, is not without its challenges (72). In addition, the 
exact molecular mechanism underlying the role of AQP5 in 
tumors has not yet been fully elucidated. To the best of our 
knowledge, a genetic link between AQP5 and any known 
tumor types has not yet been identified. This may be due to 
the current research on AQP5 being relatively new. Therefore, 
more comprehensive and in‑depth research is required to 
build on these findings. In conclusion, with the continuous 
increase in research on AQP5, the investigation into various 
treatment methods based on the expression and regulation of 
AQP5, with the aim of intervening in the biological behavior 
of tumors, will provide new ideas and methods for the clinical 
treatment of cancer.
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