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Summary :

The gut microbiota is a collection of trillions of microorganisms that live
in the digestive tract and play an important role in maintaining overall
health by being involved in various physiological processes. Dysbiosis of
the gut microbiome has been linked to several diseases and conditions,
including hepatitis B virus (HBV) infection. As well as HBV is a major
global health problem and is a significant public health issue in Yemen.
However, none of previous studies have investigated the effect of khat
chewing on the HBV patients’ gut microbiome, therefore this thesis aimed
to study the gut microbiota diversity in khat-chewing HBV patients
alongside study number of biochemical and hematological parameters
among these patients. This study was conducted at the Liver Diseases
Consultant Center in Sanaa City/Yemen for six months to fill out the
guestionnaires and collect blood and fecal samples.

Methods: 80 participants were divided into an even group: HBV patients
and healthy. Each of these two groups was further divided into an even
subgroup: khat chewers and non-khat chewers. The HBsAg and HCVADb
detection tests, complete blood counts (CBC), liver function tests, lipid
profiles and kidney function tests. Stool Samples underwent 16S RNA
gene sequencing.



Results: A total of 40 (50%) HBV patients and 40 (50%) healthy
individuals were included. 23(57.5%) were HBV patients male, 69,6% of
them were khat chewers, and 17 (42.5%) were HBV patients female, 23.5%
of them were khat chewers. While, 26(65%) were healthy male, 15(75%)
of them were khat chewers, and 14(35%) were healthy female, 5(25%) of
them were khat chewers. The study found statistically significant
associations between khat-chewing HBV infection and some demographic
variables as gender, education level, marital status, household incomes,
occupations, and residence (p<0.05). And between HBV infection
(regardless khat chewing) with education level, marital status, household
Incomes, occupations, residence, blood transfusion (p<0.05).

The findings of laboratory parameters showed a statistically significant
increase in the values of BT (p=0.001), BD (p=0.011), AST (p=0.001),
ALT (p=0.001), ALP (p=0.003), TGs (p=0.007), urea (p=0.001), creatinine
(p<0.001), uric acid (p<0.001), lymphocytes(p=0.001), monocytes
(p<0.001) and RBC (p=0.017), while significantly decrease in the values
of albumin (p<0.001), HDL-c (p<0.001), neutrophils (p<0.001), and
platelets (p=0.025) in the khat-chewing HBV patients compared to non-
khat healthy. On another note, there was a statistically significant increase
in the values of HDL-c (p=0.005), while significantly decrease in the
values of BT (p=0.021), ALP (p=0.008), albumin (p=0.026), TGs
(p=0.005), urea (p=0.015) and uric acid (p<0.001), total leucocytes
(p=0.001), eosinophils (p=0.027), RBC (p=0.020) and platelets (p=0.013)
in the non-khat HBV patients compared to healthy khat chewers.

HBYV infection showed a statistically significant increase in values of AST
(p=0.031), ALT (p=0.038), and monocytes (p=0.033), while significantly
decrease in the value of albumin (p<0.001), total leucocyte (p=0.002),
neutrophils (p<0.001), lymphocytes (p<0.001) and platelets (p=0.001) in
HBYV patients compared to healthy individuals. On the other hand, there
are a statistically significant increase in AST (p=0.003), ALT (p=0.003),
and lymphocytes (p=0.013), while significantly decrease in the values of
albumin (p<0.001), total leucocytes (p<0.001), neutrophils (p=0.008), and
platelets (p=0.006) in the khat-chewing HBV patients compared to healthy
khat chewers. Furthermore, there are a statistically significant increase in
the values of lymphocytes (p=0.010), while significantly decrease in the
values of albumin (p<0.001) and neutrophils (p=0.004) in the non-khat
HBYV patients and non-khat healthy people.



The variable of Khat-chewing showed statistically significant increase in
the values of BT (p=0.003), BD (p=0.039), AST (p=0.002), ALT
(p=0.001), ALP (p=0.042), TGs (p=0.038), urea (p=0.003), creatinine
(p<0.001), uric acid (p<0.001), monocytes (p=0.010) and RBC (p=0.033),
while significantly decrease in HDL-c (p=0.010) in the Kkhat-chewing
patients compared to non-khat patients. On the other hand, it showed a
statistically significant increase in the values of BT (p=0.007), BD
(p=0.023), ALP (p<0.001), TGs (p=0.001), urea (p=0.007), creatinine
(p=0.008), uric acid (p=0.004), total leucocytes (p=0.004), Eosinophils
(p=0.042), RBC (p=0.010), while significantly decrease in the values of
albumin (p=0.006) and HDL-c (p<0.001) in healthy khat chewers
compared to non-khat healthy.

The gut metagenomic alpha diversity showed no significant differences in
Chaol, evenness, Shannon and Simpson’s diversity between healthy and
patients, nor between the four subgroups (padj>0.05).

Actinobacteria, Bacteroidetes, Firmicutes and proteobacteria were the
most abundant phyla accounting for 97.11% in patients and 99.01% in
healthy groups. The higher Faecalibacterium, Bacteroides, Blautia and
Dialister (11.83%, 5.74%, 4.76% and 2.1%, respectively) and lower
Prevotella 9, Bifidobacterium, Alloprevotella, Agathobacter, Clostridium
sensu stricto 1 and Lactobacillus (10.09%, 2.16%, 2.35%, 2.15%, 1.93%
and 1.79%, respectively) were the most noticeable changed among the
genus level in HBV patients compared to healthy individuals. On the other
hand, khat chewers showed lower Prevotella 9 (13.97% and 8.82%),
Bifidobacterium (3.17% and 2.32%), Lactobacillus (2.51% and 0.48%) in
healthy and patients, respectively.

Conclusion: khat-chewing with/or HBV infection have a significant an
impact on the function of the immune system, hepatotoxicity,
nephrotoxicity and contribute to arthritis by decreasing lymphocytes,
neutrophils and increasing AST, ALT, creatinine and uric acid. Besides,
khat chewing may increase the risk during HBV infection and could also
impact the speed of disease progression and treatment outcomes as it has
an effect on the gut microbiome diversity. More studies required to study
the significant effect of HBV infection with/or khat chewing on the gut
microbiome.
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