
 Microbiome-gut-brain axis is an extremely crucial bidirectional 
signaling communication between the intestinal flora and the central 
nerves system. The two-way interaction may play an important role 
for our physical and mental health, which mainly based on the va-
gus nerve, and circulatory system [1,2], in which signaling molecules 
could transmit through the blood and across the brain blood barrier. 
Vast majority of researches, based on several animal models with an-
tibiotic administration [3], feces transplantation [3,4], germ-free ani-
mal [5], probiotic use [6] and synthetic microbiome colonization [7], 
showed that microbiota disruption may result in intestinal inflamma-
tion so that lead to neuroinflammation through the gut-brain interac-
tion, even progressing to neurodegenerative diseases. It was observed 
that antibiotics-induced gut dysbiosis decrease neurogenesis of 
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hippocampus with the same declination of cognitive function [7]. Fur-
ther, intestinal microflora had also been proven some contributions to 
perioperative cognition by Jiang et al, which applied compound anti-
biotics to eliminate the gut colonization, and found that mice showed 
an improved cognition without gut microbiota after anesthesia/sur-
gery [8,9]. Timothy et al. made a transplantation of gut microorgan-
ism from PD patients to mice, and found an enhanced motor dysfunc-
tion in mice. Therefore, the relationship between gut microbiome and 
cognition was increasingly prominent. These results were recently 
confirmed and extended by [10], who transplanted fecal microbiome 
from SAMP8 or SAMR1 mice into germ-free mice. In this separate 
study, obtaining the feces, GF mice had significantly lower cogni-
tive function compared with non-transplantation. Received bacteria 
of SAMR1 mice, GF mice showed higher advancements in cognition 
than those from SAMP1 mice [10].

 In contemporary researches, the mechanism of POCD mainly fo-
cus on neuroinflammation [11,12], Abeta [13] and cholinergic neuron 
[14],etc. The relationship between neuroinflammation and POCD has 
been proven and extended in a great number of studies. Zuo et al 
illustrated that NLRP3/caspase-1 pathway may be involved in isoflu-
rane-induced impaired cognition, which was related to the effect of 
improved hippocampal neuroinflammation in aged mice [15]. Addi-
tionally, the INTUIT study conducted by Miles Berger et al. revealed 
an increasing neuroinflammation underlying POCD, which based on 
an investigation including 200 patients older than 60 years of age 
[16]. Therefore, neuroinflammation might contribute to big propor-
tions of pathogeny of POCD.

 Obviously, there was an important connection among dysbi-
osis and neuroinflammation and cognition. In a study of our team, 
6-8-week-old CD-1 mice were administrated cefazolin or saline after 
laparotomy once per day for 5 days. One week later, gut microorgan-
ism disrupted and gut inflammation enhanced. Nevertheless, the con-
centrations of IL-1β in cortex in mice with surgery and cefazolin were 
lower than that with only surgery, and at the same time, IL-1β in mice 
with cefazolin alone, also showed a higher level than the former one, 
which means that cefazolin could lead to gut inflammation and inhibit 
the neuroinflammation from anesthesia/ surgery. As a result, cefazolin 
advanced memory and learning in mice after laparotomy, as well as 
might impair these abilities in mice without surgery [17]. A newly re-
search from Jiang et al. demonstrated the same trend. In his research, 
compound antibiotics treatment had been used for 4 weeks before 
surgery. From the perspective of Jiang, the elimination of microbiota 
by compound antibiotics could improve reference memory in Morris 
water maze, so that intestinal dysbacteriosis mediated anesthesia/sur-
gery-induced deficits [18]. However, there was a controversy in these 
two studies. Liang et al. described a declination of memory at group 
cefazolin only, on the opposite, Jiang et al. illuminated an increasing 
trend in memory at group antibiotics only. Maybe it is because that 
the former research is the application of only one kind of antibiotics 
for just 5 days, and the latter one is the administration of compound 
antibiotics for 4-week period. Time of utilization and quantity of anti-
biotics may contribute to the main reason for this difference.
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 Intestinal microbiome could have an impact on the function of 
cognition. It might alter the neuroinflammation in the center nervous 
system via the gut-brain axis. Perioperative antibiotics application is 
a major factor of gut dysbiosis, which might be effective to postop-
erative cognitive dysfunction. However, because of the antiinflam-
mation of antibiotic, it could have a double-side effect on cognition. 
Therefore, this review basically focused to explore the underlying 
relationship between gut microbiome and postoperative cognition 
deficits.
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 Additionally, Jiang et al. found that there were two types of bac-
teria (Lachnospiraceae and Ruminococcaceae) displaying the highest 
likelihood of contributing to learning and memory impairments after 
anesthesia/surgery [18]. An another research from Zhan, et al.(2019) 
[10], the effect of anesthesia/surgery-induced cognition dysfunction 
was elucidated. A total of 24 types of gut microbiota have been shown 
to be altered in the POCD phenotype. In the fecal samples of POCD 
mice, Firmicutes phylum and Tenericutes phylum was significantly 
decreased while the abundance of E. coli and Chlamydiae phylum 
showed an increasing tendency [19]. A research on the population of 
dementia [20], saji et al. demonstrated a strong relativity between a 
lower prevalence of Bacteroides and demented patients. These associ-
ations might be stronger than those for traditional dementia biomark-
ers. Further study could focus on finding out the specific types of mi-
crobiome which are the most relative to anesthesia/surgery-induced 
deficits.

 For the application of perioperative antibiotics, there are sever-
al benefits and harm. Although antibiotics could improve cognitive 
impairments after anesthesia/surgery, it disturbed the regular coloni-
zation in gut. In Liang’s experiment, he indicated that there was still 
dysbacteriosis in mice with surgery and cefazolin, when stopping the 
administration of cefazolin for 2 weeks, while the gut dysbiosis had 
been rebalanced in mice with cefazolin alone. That means surgery 
could prolong the recovery of gut dysbiosis, which is a very inter-
esting phenomenon [17]. Further study could be conducted for the 
relative behavior in animal model on this outcome.

 Furthermore, the result of Jiang et al. also indicated an improve-
ment of reference memory by oral gavage VSL#3, a seizes of com-
pound probiotics, in mice after anesthesia/surgery. It was indicated 
that VSL#3 could alleviate the negative effects on reference memory 
of anesthesia/surgery[18]. Meanwhile, it was observed that 3-week 
application of galacto-oligosaccharide (B-GOS) could alleviate neu-
roinflammatory and cognition deficits in rat after abdominal surgery. 
In their study, Yang et al. found that B-GOS downregulated the ex-
pression of SOCS3 after operation, which would be a gene marker of 
M2b/c microglia, a negative regulator of IL-6 signaling [21]. 

 Intestinal dysbacteriosis is known to be relative to neuroinflamma-
tion and cognition dysfunction. Although the relationship between the 
gut microbiome and human health has been known for a few years, 
Liang, et al.[17] now have suggested a novel linking of perioperative 
gut microbiosis to postoperative cognition dysfunction. Antibiotics is 
one of the most commonly applied perioperative medicine for pre-
venting from infection, while gut microbiota disorder is inevitable for 
a long time of antibiotics using. It is a complicated question that an-
tibiotics-induced dysbacteriosis could lead to perioperative cognition 
alteration. More studies need to be done to confirm this finding and 
extend how dysbacteriosis lead to cognition deficits. In addition, it is 
necessary that clinical researches should be designed to confirm this 
result in human body.
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