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Zika virus (ZIKV) is a mosquito-borne flavivirus and a member of 
the virus family Flaviviridae [1]. ZIKV was first identified in monkeys in 
1947, while a group of researchers were monitoring yellow fever in 
Uganda [2]. In Brazil, an association between Guillain-Barré syndrome 
and ZIKV infection was reported in July 2015 [3]. WHO has established 
that congenital brain abnormalities such as microcephaly are the 
consequences of infection caused by ZIKV during pregnancy period. 
ZIKV is also a trigger of Guillain-Barré syndrome. Africa, the Pacific 
Islands, parts of the Caribbean, United States, Southeast Asia and 
Central and South America are the regions where the outbreaks 
of ZIKV have been observed [4]. There are a number of ongoing 
researches which are scrutinizing the connection between various 
neurological disorders and ZIKV.  

The studies on recent outbreaks have discovered that this virus can 
cause brain defects in unborn children[5]. If a woman is infected with 
ZIKV during pregnancy, this can increase the chances of miscarriage 
and also can cause microcephaly (i.e. abnormally small heads) and 
other related neurological disorders. The virus exerts these types of 
effects by passing from blood into the brain. In the developing brains, 
the virus can severely infect and destroy stem cells[6]. Interestingly, this 
capability of infecting brain’s stems cells might be a useful tool to fight 
fatal brain cancers triggered by mutated stem cells (Fig. 1).      
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Fig. 1 ZIKV is causative for irresistible microcephaly could offer 
up a miraculous new treatment scheme for the glioblastomas. 
The denouements are auspicious, but extensive further studies are 
prerequisite for disputing copious interfering factors.
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Recently a study of Zhu et al . ,  has been 
carried out to test the oncolytic effect of ZIKV on 
glioblastoma stem cells [7]. Glioblastomas start within 
the brain and is the most aggressive cancer [8]. 
Moreover, glioblastomas represent as many as 15 % 
of brain tumors [9]. These tumors can either arise from 
normal brain cells or can develop from a previously 
existing low-grade astrocytoma. Still now, there is 
no specific treatment plan to prevent these deadly 
brain tumors and they are very difficult to treat as 
well. Normally, surgery is the available treatment 
followed by radiation therapy and chemotherapy. 
Forlornly, the usual survival rate is very low and 
the length of survival is normally 12 to 15 months. 
Moreover, only less than 3 to 5 % of the patients 
survive more than 5 years[10]. As like in other healthy 
tissues, glioblastomas’ growth and development 
are controlled by stem cells that can undergo 
proliferation and generate other tumor cells. These 
glioblastoma stem cells are notorious and very 
hard to destroy, since they can bypass the immune 
system of human body. Moreover, they are resistant 
to radiation and chemotherapy. Nevertheless, 
following surgical removal of the original tumor, it 
is crucial to destroy these stem cells to stop further 
recurring of new tumors. 

Using viruses which will selectively target tumor 
cells can be one way to destroy the cancer stem 
cells. In fetus, ZIKV specifically can target neural 
stem and progenitor cells and can disturb the brain 
development [11]. However, in adults, the effects 
of the virus are less severe due the presence of 
comparatively fewer stem cells in adult brains. 

The researchers injected ZIKV into the brain 
tumors of 18 mice and saltwater (i.e. used as 
a placebo) into the brain tumors of 15 mice. 
Subsequent observations and comparisons with the 
mice in which saltwater was administered revealed 
that following 2 weeks of ZIKV injection, the tumors 
of the mice got sufficiently smaller and eventually 
survived longer [12]. These results are certainly 
encouraging. In human beings, if ZIKVes are used, 
they need to be injected directly into the brains while 
performing the surgery to remove the primary tumor.  
On the other hand, if the virus is introduced through 
other body parts except brain, immune system of the 
patient’s body can destroy the virus before reaching 
the brain [13]. 

Although the injection of such insipid virus that 
causes damage to the human brain seems shocking, 
nonetheless its use in adults might be safer because 
ZIKV primary targets neuroprogenitor cells that are 
sporadic in the adult brain. Oppositely, these target 
cells are copiously found in the fetal brain. This 
phenomenon further explains severe brain damage 
due to the infection caused by the ZIKV before birth. 
However, in adults, such infections are much more 

natural and exert mild symptoms [14].      

Furthermore, researchers discovered that ZIKV 
was also effective in destroying the cancer stem 
cells when exposed to the samples of human 
glioblastomas grown in a dish. On the other hand, 
when the researchers exposed this virus on normal 
and adult human brain cells free from cancer, they 
discovered that the virus did not infect this tissue and 
this finding further specifies the less severe effects 
exerted by the virus in adults [6]. Afterwards, the 
researchers experimented with the mice which were 
implanted with glioblastomas. Typically such types 
of mice die within a month, however the mice lived 
longer which were injected with ZIKV. Furthermore, 
researchers also found that 4 out of 9 mice were 
quiet alive at 2 months [6].         

Then, the researchers experimented with the less 
virulent (i.e. as compare to strains of the virus that 
are naturally occurring) Zika’s mutant strain. This 
attenuated strain of the virus is much more sensitive 
to the immune response of the body. Moreover, this 
attenuated strain was also effective in specifically 
targeting and killing the glioblastoma stem cells and 
found to be even more effective when used as a 
combination therapy along with a chemotherapeutic 
agent such as temozolomide. Temozolomide is 
an alkylating agent that is used in the treatment 
of glioblastomas (i.e. as a first-line treatment), 
astrocytoma (i.e. as a second-line treatment) and 
some brain cancers [15, 16].           

The researchers avow that this is the first step 
towards the safe and effective strains development 
of ZIKV that could turn into an essential tool in 
neuro-oncology and also can be used in the 
treatment of glioblastomas. But Tang et al., reported 
that ZIKV terminate and interrupt the growth of 
neural progenitor cells (NPC), which are accountable 
for the expansion of the nervous system [17]. In this 
study, the virus infected the mainstream of the NPC 
subsequently one-third death of the cells. In another 
study Souza et al., stated that ZIKV infection induces 
mitosis abnormalities and apoptotic cell death of 
human NPC [18]. Most of the existing studies of ZIKV 
against glioblastomas were conducted on rodent 
model however ZIKV is human virus not rodent 
virus. ZIKV comprises single-stranded positive sense 
ribonucleic acid (RNA) genome of about 11 kb [19]. 
But RNA virus is able to insert their genetic material 
into host chromosomes. Extensive preclinical, clinical 
studies and assessments of the ability of the strains 
to revert back to more virulent forms are required 
to address public health concerns. Furthermore, 
the safety issues for injected living virus according 
to regulatory bodies (FDA, MHRA, TGA) is also 
considered. In spite of these existing queries, the 
therapeutic potentiality of ZIKV suggests a dominant 
armament in the battle of glioblastomas.
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