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Co-activation signal that induces/sustains pleiotropic effector functions of 
antigen-specific γδ T cells remains unknown. Here, Mycobacteria tuberculosis 
(Mtb) tuberculin administration during tuberculosis (TB) skin test resulted in 
rapid expression of co-activation signal molecules CD137 and CD107a by 
fast-acting Vγ2Vδ2 T cells in TB-resistant subjects (Resisters), but not 
patients with active TB. And, anti-CD137 agonistic antibody treatment 
experiments showed that CD137 signaling enabled Vγ2Vδ2 T cells to produce more 
effector cytokines and inhibit intracellular Mtb growth in macrophages (Mɸ). 
Consistently, Mtb antigen (Ag) HMBPP stimulation induced sustainable high-level 
CD137 expression in fresh and activated Vγ2Vδ2 T cells from uninfected subjects, 
but not TB patients. CD137+Vγ2Vδ2 T-cell subtype predominantly displayed central 
memory phenotype and mounted better proliferative responses than CD137-Vγ2Vδ2 
T-cells. In response to HMBPP, CD137+Vγ2Vδ2 T-cell subtype rapidly 
differentiated into greater numbers of pleiotropic effector cells producing 
anti-Mtb cytokines compared to CD137-Vγ2Vδ2 T subtype, with the non-canonical 
NF-κB pathway involved. CD137 expression in Vγ2Vδ2 T cells appeared to signal 
anti-Mtb effector functions leading to intracellular Mtb growth inhibition in 
Mɸ, and active TB disrupted such CD137-driven anti-Mtb effector functions. 
CD137+Vγ2Vδ2 T-cells subtype exhibited an epigenetic-driven high-level 
expression of GM-CSF and de novo production of GM-CSF critical for Vγ2Vδ2 T-cell controlling of Mtb growth in Mϕ. Concurrently, exosomes produced by CD137+Vγ2Vδ2 T cells potently inhibited intracellular mycobacterial growth. Furthermore, adoptive transfer of human CD137+Vγ2Vδ2 T cells to Mtb-infected SCID mice conferred protective immunity against Mtb infection. Thus, our data suggest that CD137 expression/signaling drives pleiotropic γδ T-cell effector functions that inhibit intracellular Mtb growth.
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The rise of drug-resistant Mycobacterium tuberculosis (Mtb) has extended the 
duration of tuberculosis (TB) treatment and reduced the likelihood of cure. One 
strategy to combat this issue is the development of inhibitors targeting the 
virulence factors of bacterial pathogens. Mtb' catalase (KatG) is crucial for 
its detoxification mechanisms and also serves as a significant virulence factor 
for the bacterium. In this study, twelve derivatives synthesized from 
5-fluoropyridine and benzo[b]thiophene demonstrated antimycobacterial efficacy 
with minimum inhibitory concentrations (MICs) varying between 0.5 and 32 µg/mL. 
Compound 2, 2-(benzo[b]thiophene-2-ylmethylene) hydrazine-1-carbothioamide, 
emerged as the most potent candidate. It effectively inhibited Mtb KatG. 
Molecular docking revealed that compound 2 binds  to the active site of Mtb-KatG 
with  docking score of 114. The rabbit skin tuberculosis model was employed to 
assess the virulence of Mtb. Animal study results indicated that the granulomas 
induced by Mtb after treatment with compound 2 were reduced in size, exhibited a 
lower bacterial load, and the bacteria were no longer aggregated, in contrast to 
those caused by untreated Mtb. Hence, compound 2 can be regarded as a molecule 
capable of neutralizing the virulence factors of Mtb. This research offers 
insights into the design of anti-Mtb molecules with novel mechanisms of action.
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BACKGROUND: Current diagnostic methods cannot effectively distinguish between 
latent tuberculosis infection (LTBI) and active tuberculosis (ATB). This study 
aims to explore novel non-invasive diagnostic biomarkers for LTBI and to 
elucidate possible molecular mechanisms of LTBI pathogenesis.
METHODS: Three GEO datasets (GSE19439, GSE19444, and GSE62525) were utilized to 
analyze the differentially expressed genes (DEGs). Functional enrichment studies 
were then performed on these DEGs. To ascertain potential diagnostic biomarkers, 
we utilized two different machine learning techniques: LASSO and RF. ROC curves 
were constructed in both the training and validation datasets to assess the 
diagnostic efficacy. The expression of identified biomarkers was verified by 
RT-qPCR in our own Chinese cohort. Using CIBERSORT, we estimated the abundances 
of 22 immune cell types in LTBI group, and subsequently analyzed the 
relationship between biomarker expression and immune cell infiltration.
RESULTS: 166 DEGs were identified between ATB and LTBI groups, which are 
primarily associated with immune responses, inflammatory signaling pathways, and 
infection factors. Following that, 22 candidate diagnostic biomarkers for LTBI 
were selected in the machine learning process. Three up-regulated genes, MORN3, 
LLGL2, and IFT140, whose expression levels were not previously reported in TB, 
were validated using the training and validation cohort datasets. In our own 
Chinese cohort, we also found that MORN3 and LLGL2 showed good diagnostic effect 
using RT-qPCR method. Finally, we revealed the specific infiltration features of 
immune cells in LTBI and observed a notable correlation between potential marker 
expression and immune cells.
CONCLUSIONS: MORN3 and LLGL2 emerged as candidate diagnostic biomarkers for 
LTBI, following the elucidation of the key immune cell types involved. Our 
findings will contribute to providing a potential target for early noninvasive 
diagnosis of LTBI patients.
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BACKGROUND: Tuberculosis spondylitis (TS), commonly known as Pott's disease, is 
a severe type of skeletal tuberculosis that typically requires surgical 
treatment. However, this treatment option has led to an increase in healthcare 
costs due to prolonged hospital stays (PLOS). Therefore, identifying risk 
factors associated with extended PLOS is necessary. In this research, we 
intended to develop an interpretable machine learning model that could predict 
extended PLOS, which can provide valuable insights for treatments and a 
web-based application was implemented.
METHODS: We obtained patient data from the spine surgery department at our 
hospital. Extended postoperative length of stay (PLOS) refers to a 
hospitalization duration equal to or exceeding the 75th percentile following 
spine surgery. To identify relevant variables, we employed several approaches, 
such as the least absolute shrinkage and selection operator (LASSO), recursive 
feature elimination (RFE) based on support vector machine classification (SVC), 
correlation analysis, and permutation importance value. Several models using 
implemented and some of them are ensembled using soft voting techniques. Models 
were constructed using grid search with nested cross-validation. The performance 
of each algorithm was assessed through various metrics, including the AUC value 
(area under the curve of receiver operating characteristics) and the Brier 
Score. Model interpretation involved utilizing methods such as Shapley additive 
explanations (SHAP), the Gini Impurity Index, permutation importance, and local 
interpretable model-agnostic explanations (LIME). Furthermore, to facilitate the 
practical application of the model, a web-based interface was developed and 
deployed.
RESULTS: The study included a cohort of 580 patients and 11 features include 
(CRP, transfusions, infusion volume, blood loss, X-ray bone bridge, X-ray 
osteophyte, CT-vertebral destruction, CT-paravertebral abscess, 
MRI-paravertebral abscess, MRI-epidural abscess, postoperative drainage) were 
selected. Most of the classifiers showed better performance, where the XGBoost 
model has a higher AUC value (0.86) and lower Brier Score (0.126). The XGBoost 
model was chosen as the optimal model. The results obtained from the calibration 
and decision curve analysis (DCA) plots demonstrate that XGBoost has achieved 
promising performance. After conducting tenfold cross-validation, the XGBoost 
model demonstrated a mean AUC of 0.85 ± 0.09. SHAP and LIME were used to display 
the variables' contributions to the predicted value. The stacked bar plots 
indicated that infusion volume was the primary contributor, as determined by 
Gini, permutation importance (PFI), and the LIME algorithm.
CONCLUSIONS: Our methods not only effectively predicted extended PLOS but also 
identified risk factors that can be utilized for future treatments. The XGBoost 
model developed in this study is easily accessible through the deployed web 
application and can aid in clinical research.
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The development of tuberculosis (TB) therapy has been marked by the discovery of 
natural-product-derived streptomycin, followed by the introduction of NP-derived 
rifampicin, representing a significant milestone in the history of TB 
management. However, TB remains a global challenge, with the emergence of 
multidrug-resistant Mycobacterium tuberculosis highlighting the need for novel 
therapeutic agents. In this study, a bioinformatic approach was employed to 
investigate d-amino acid-activating adenylation domains, leading to the 
identification of cordysetin A (1), a novel trans-decalin tetramic acid 
antibiotic from the ascomycete fungi Cordyceps militaris. Cordysetin A (1) 
exhibits considerable activity against M. tuberculosis in vitro and in vivo 
while maintaining low cytotoxicity. These results reveal that the 
d-configuration of the amino acid within this hybrid polyketide-nonribosomal 
antibiotic is crucial for preserving its anti-tuberculosis efficacy. These 
findings emphasize the significant translational potential of cordysetin A as a 
promising candidate for TB treatment, furthering our understanding of 
bioinformatic approaches in the development of effective anti-tuberculosis 
agents.
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We conducted a retrospective study to investigate risk factors for tuberculosis 
care-seeking delay and diagnostic delays among pediatric pulmonary tuberculosis 
cases in Zhejiang Province from 2013 to 2022. Among 1274 cases, 49.61% 
experienced tuberculosis care-seeking delays (> 14 days from symptom onset to 
first hospital visit) and 14.91% faced diagnostic delays (> 14 days from initial 
consultation to diagnosis). The proportion of care-seeking delays ranged from 
37.42 to 64.89%, while diagnostic delay fluctuated from 6.11 to 21.02%. Urban 
residence (OR = 0.78, 95% CI 0.62-0.98, P = 0.030), first visiting a 
municipal-level hospital (OR = 0.57, 95% CI 0.45-0.72, P < 0.001), and 
diagnostic method (OR = 0.66, 95%CI 0.52-0.84, P < 0.001) were associated with 
tuberculosis care-seeking delay, whereas first visiting a municipal-level 
hospital (OR = 2.05, 95% CI 1.49-2.80, P < 0.001) was linked to diagnostic 
delay. Further analysis using a 28-day cutoff point revealed that children aged 
0-4 years, those from migrant populations, laboratory-confirmed patients, and 
those who first visited a county-level hospital were more likely to experience 
delays in seeking tuberculosis care. Thus, society should pay more attention to 
the health of rural, migrant, and 0-4-year-old children, as they are at higher 
risk of experiencing tuberculosis care-seeking delays.
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Tuberculosis (TB) remains one of the infectious diseases with high incidence and 
high mortality. About a quarter of the population has been latently infected 
with Mycobacterium tuberculosis. At present, the available TB treatment 
strategies have the disadvantages of too long treatment duration and serious 
adverse reactions. The sustained inflammatory response leads to permanent tissue 
damage. Unfortunately, the current selection of treatment regimens does not 
consider the immunomodulatory effects of various drugs. In this study, we 
preliminarily evaluated the effects of commonly used anti-tuberculosis drugs on 
innate immunity at the cellular level. The results showed that clofazimine (CFZ) 
has a significant innate immunosuppressive effect. CFZ significantly inhibited 
cytokines and type I interferons (IFNα and IFNβ) expression under both 
lipopolysaccharide stimulation and CFZ-resistant strain infection. In further 
mechanistic studies, CFZ strongly inhibited the phosphorylation of nuclear 
factor kappa B (NF-κB) p65 and had no significant effect on the phosphorylation 
of p38. In conclusion, our study found that CFZ suppresses innate immunity 
against Mycobacterium tuberculosis by NF-κB, which should be considered in 
future regimen development.
IMPORTANCE: The complete elimination of Mycobacterium tuberculosis (Mtb), the 
etiologic agent of TB, from TB patients is a complicated process that takes a 
long time. The excessive immune inflammatory response of the host for a long 
time causes irreversible organic damage to the lungs and liver. Current 
antibiotic-based treatment options involve multiple complex drug combinations, 
often targeting different physiological processes of Mtb. Given the high 
incidence of post-tuberculosis lung disease, we should also consider the 
immunomodulatory properties of other drugs when selecting drug combinations.
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Tuberculosis caused by Mycobacterium tuberculosis (M. tb) is a major public 
health problem with high morbidity and mortality worldwide. In our previous 
study, we found that a fermentation product of Streptomyces flavofungini 
TRM90047 exhibited anti-M. tb activity and decreased the expression level of 
several genes, including rpsL, Rplc and ClpC1. Guided by heteronuclear single 
quantum correlation-total correlation spectroscopy (HSQC-TOCSY) fingerprints and 
genome mining, we isolated two new 44-membered macrolides, desertomycin 44-1 (1) 
and desertomycin 44-2 (2), together with known desertomycin A (3) from S. 
flavofungini TRM90047. Three desertomycins showed anti-M. tb activity. The EC50 
values of desertomycin A, desertomycin 44-1 and desertomycin 44-2 were 25 µg/mL, 
25 µg/mL and 50 µg/mL, respectively. Molecular docking analyses revealed that 
the isolated desertomycins bound well to the RPSL, RPLC and CLPC1 proteins. In 
the present study, we describe the discovery of new anti-M. tb compounds guided 
by genome mining, HSQC-TOCSY and anti-M. tb bioassays.

© 2024. The Author(s).

DOI: 10.1038/s41598-024-65702-0
PMCID: PMC11266358
PMID: 39043745 [Indexed for MEDLINE]

9. Trop Med Int Health. 2024 Jul 22. doi: 10.1111/tmi.14034. Online ahead of print.

Prediabetes and the treatment outcome of tuberculosis: A meta-analysis.

Liang L(1), Su Q(1).

Lingbo Liang | Qiaoli Su*
*Correspondence Qiaoli Su, Email: suqiaoli1127@hotmail.com

Author information:
(1)General Practice Ward/International Medical Center Ward, General Practice 
Medical Center, West China Hospital, Sichuan University, Chengdu, China.

OBJECTIVES: Diabetes has been related to higher risk and poor prognosis of 
patients with tuberculosis, while the influence of prediabetes on the treatment 
outcome of patients with tuberculosis remains not determined. A meta-analysis 
was performed to evaluate the influence of prediabetes on treatment outcome of 
patients with tuberculosis.
METHODS: Relevant cohort studies were acquired through a search of Medline, 
Embase, and Web of Science databases. To minimise the influence of between-study 
heterogeneity, a randomised-effects model was used to pool the results.
RESULTS: Eight prospective cohort studies including 3001 patients with 
tuberculosis were available for the meta-analysis. Among them, 752 (25.1%) were 
with prediabetes at baseline, and the patients were followed for a mean duration 
of 17.7 months. It was shown that compared to patients with normoglycemia, those 
with prediabetes were associated with a higher incidence of unfavourable 
treatment outcome (risk ratio [RR]: 1.41, 95% confidence interval [CI]: 1.02 to 
1.96, p = 0.04; I2 = 56%). Subgroup analysis did not support that difference in 
study country (Asian or non-Asian), diagnosis (pulmonary tuberculosis only or 
also with extrapulmonary tuberculosis), mean age, follow-up duration, or study 
quality score had significant influence on the results (p for subgroup 
difference all >0.05). However, prediabetes at baseline was not associated with 
an increased risk of all-cause mortality during follow-up (RR: 1.59, 95% CI: 
0.75 to 3.38, p = 0.23; I2 = 54%).
CONCLUSIONS: Patients with tuberculosis and prediabetes may have a higher risk 
of unfavourable treatment outcome compared to patients with normoglycemia.
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Although para-aminosalicylic acid (PAS) has been used to treat tuberculosis for 
decades, mechanisms of resistance to this drug in Mycobacterium tuberculosis (M. 
tuberculosis) clinical isolates have not been thoroughly investigated. 
Previously, we found that decreased methylenetetrahydrofolate reductase (MTHFR) 
activity of Rv2172c led to increased sensitivity to antifolates in M. 
tuberculosis. In this study, we collected the genome-sequencing data of 173 
PAS-resistant and 803 PAS-sensitive clinical isolates and analyzed rv2172c 
mutations in those 976 isolates. The results showed that two mutations (T120P 
and M172V) on rv2172c could be identified in a certain proportion (6.36%) of 
PAS-resistant isolates. The results of AlphaFold2 prediction indicated that the 
T120P or M172V mutation might affect the enzymatic activity of Rv2172c by 
influencing nicotinamide adenine dinucleotide (NADH) binding, and this was 
verified by subsequent biochemical analysis, demonstrating the role of residues 
Thr120 and Met172 on NADH binding and enzymatic activity of Rv2172c. In 
addition, the effect of rv2172c T120P or M172V mutation on methionine production 
and PAS resistance was determined in M. tuberculosis. The results showed that 
both T120P and M172V mutations caused increased intracellular methionine 
concentrations and high level PAS resistance. In summary, we discovered new 
molecular markers and also a novel mechanism of PAS resistance in M. 
tuberculosis clinical isolates and broadened the understanding of the 
NADH-dependent MTHFR catalytic mechanism of Rv2172c in M. tuberculosis, which 
will facilitate the molecular diagnosis of PAS resistance and also the 
development of new drugs targeting Rv2172c.
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Mycobacterium tuberculosis infection has emerged as a global public health 
issue, predominantly manifesting as pulmonary tuberculosis. Bone and joint 
tuberculosis, with spinal tuberculosis accounting for approximately 50%, 
represents a significant form of extrapulmonary tuberculosis. Over the past 
years, there has been a rise in the incidence of spinal tuberculosis, and 
research concerning this area has gained significant attention. At present, 
animal models provide a means to investigate the pathogenesis, drug resistance, 
and novel treatment approaches for spinal tuberculosis. New Zealand rabbits, 
possessing a comparable anatomical structure to humans and capable of 
reproducing typical pathological features of human tuberculosis, are extensively 
employed in spinal tuberculosis research using animal models. This article 
comprehensively evaluates the strengths, considerations in strain selection, 
various modelling approaches, and practical applications of the rabbit model in 
studying spinal tuberculosis based on pertinent literature to guide fundamental 
research in this field by providing valuable insights into appropriate animal 
model selection.
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Introduction. Pre-existing fluoroquinolones (FQs) resistance is a major threat 
in treating multidrug-resistant (MDR) tuberculosis. Sitafloxacin (Sfx) is a new 
broad-spectrum FQ.Hypothesis. Sfx is more active against drug-resistant 
Mycobacterium tuberculosis (Mtb) isolates.Aim. To determine whether there is 
cross-resistance between Sfx and ofloxacin (Ofx), levofloxacin (Lfx) and 
moxifloxacin (Mfx) in MDR Mtb.Methods. A total of 106 clinical Mtb isolates, 
including 23 pan-susceptible and 83 MDR strains, were analysed for Sfx, Lfx and 
Mfx resistance using MIC assay. The isolates were also subjected to whole-genome 
sequencing to analyse drug-resistant genes.Results. Sfx exhibited the most 
robust inhibition activity against Mtb clinical isolates, with a MIC50 of 0.0313 
µg ml-1 and MIC90 of 0.125 µg ml-1, which was lower than that of Mfx (MIC50 = 
0.0625 µg ml-1, MIC90 = 1 µg ml-1) and Lfx (MIC50 = 0.125 µg ml-1, MIC90 = 2 µg 
ml-1). We determined the tentative epidemiological cut-off values as 0.5 µg ml-1 
for Sfx. Also, 8.43% (7/83), 43.37% (36/83), 42.17% (35/83) and 51.81% (43/83) 
MDR strains were resistant to Sfx, Mfx, Lfx and Ofx, respectively. 
Cross-resistance between Ofx, Lfx and Mfx was 80.43% (37/46). Only 15.22% (7/46) 
of the pre-existing FQs resistance isolates were resistant to Sfx. Among the 30 
isolates with mutations in gyrA or gyrB, 5 (16.67%) were Sfx resistant. The 
combination of Sfx and rifampicin could exert partial synergistic effects, and 
no antagonism between Sfx and six clinically important anti-Mtb antibiotics was 
evident.Conclusion. Sfx exhibited superior activity against MDR isolates 
comparing to Lfx and Mfx, and could potentially overcome the majority 
pre-existing FQs resistance in Mtb strains.
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OBJECTIVE: Diagnosing tuberculosis (TB) can be particularly challenging in the 
absence of sputum for pulmonary tuberculosis cases and extrapulmonary TB (EPTB). 
This study evaluated the utility of nanopore-based targeted next-generation 
sequencing (tNGS) for diagnosing TB in tissue samples, and compared its efficacy 
with other established diagnostic methods.
METHODS: A total of 110 tissue samples from clinical cases were examined. The 
sensitivity and specificity of tNGS were benchmarked against a range of existing 
diagnostic approaches including hematoxylin and eosin (HE) staining in 
conjunction with acid-fast bacilli (AFB) detection, HE staining combined with 
PCR, HE staining paired with immunohistochemistry (IHC) using anti-MPT64, and 
the Xpert Mycobacterium tuberculosis (MTB)/rifampicin (RIF) assay.
RESULTS: The sensitivity and specificity of tNGS were 88.2 and 94.1%, 
respectively. The respective sensitivities for HE staining combined with AFB, HE 
staining combined with PCR, HE staining combined with IHC using anti-MPT64, and 
Xpert MTB/RIF were 30.1, 49.5, 47.3, and 59.1%. The specificities for these 
methods were 82.4, 88.2, 94.1, and 94.1%, respectively. Analysis of drug 
resistance based on tNGS results indicated that 10 of 93 TB patients (10.75%) 
had potential drug resistance.
CONCLUSION: Targeted next-generation sequencing achieved higher accuracy than 
other established diagnostic methods, and can play a crucial role in the rapid 
and accurate diagnosis of TB, including drug-resistant TB.
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Tuberculosis (TB) is the leading cause of human death worldwide due to 
Mycobacterium tuberculosis (Mtb) infection. Multiple lines of evidences have 
illuminated the emerging role of NLRP3 inflammasome-mediated pyroptosis in the 
clearance of pathogenic infection. In the current study, we sought to 
investigate the functional role and feasible potential mechanism of BRD4 in 
Mtb-infected macrophages. We observed that BRD4 was distinctly ascended in THP-1 
macrophages upon Mtb infection. Functionally, intervention of BRD4 or pretreated 
with JQ1 obviously restricted Mtb-triggered cell pyroptosis, as evidenced by 
declination of protein level of the specific pyroptosis markers including 
Cleaved Caspase 1, gasdermin D (GSDMD-N) and Cleaved-IL-1β. In the meanwhile, 
disruption of BRD4 or JQ1 application remarkably prohibited excessive 
inflammatory responses as characterized by reduce the production of the 
inflammatory factors such as IL-1β and IL-18. Concomitantly, disruption of BRD4 
or administrated with JQ1 manifestly repressed Mtb-aroused Nod-like receptor 
family pyrindomain-containing 3 (NLRP3) inflammasome activation, as witnessed by 
attenuation of protein levels of NLRP3, Pro-Caspase1 and apoptosis-associated 
speck-like protein (ASC). The above findings clearly demonstrated that 
suppression of BRD4 exerted great influence on regulating Mtb-elicited 
inflammatory response by coordinating NLRP3 inflammasome-mediated pyroptosis. 
More importantly, perturbation of BRD4 or JQ1 employment notably restrained 
endoplasmic reticulum (ER) stress triggered by Mtb-infection, as reflected by 
noticeably lessened the levels of GRP78, CHOP and ATF6. In terms of mechanism, 
ER stress agonist tunicamycin profoundly abrogated the favorable effects of BRD4 
inhibition on Mtb-triggered pyroptosis, inflammation reaction and inflammasome 
activation. Collectively, these preceding outcomes strongly illuminated that 
inhibition of BRD4 targeted ER stress to retard NLRP3 inflammasome activation 
and subsequent cell pyroptosis and prevention of inflammatory response in 
Mtb-infected macrophages, highlighting that blocking BRD4 might serve as a 
promising candidate for protection against Mtb-triggered inflammatory injury.
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6-phosphogluconate dehydrogenase (6PGDH) is an essential enzyme in energy 
metabolism and redox reactions, and represents a potential drug target for the 
development of therapies targeting trypanosomes, plasmodium, or other pathogens. 
Tuberculosis, caused by Mycobacterium tuberculosis, is a contagious disease that 
severely affects human health, with approximately one-third of the world's 
population infected. However, the protein structure, exact oligomeric state, and 
catalytic mechanism of 6PGDH in Mycobacterium tuberculosis (Mt6PGDH) have 
remained largely unknown. In this study, we successfully purified and determined 
the structure of Mt6PGDH, revealing its function as a tetramer in both solution 
and crystal states. Through structural comparisons, we clarified the tetramer 
formation mechanism and the oligomeric organization of short-chain 6PGDHs. 
Additionally, we identified key residues for coenzyme recognition and catalytic 
activity. This work not only deepens our understanding of the enzymatic function 
of Mt6PGDH but also lays a foundation for the development of drugs targeting 
this enzyme.
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BACKGROUND: Differentially expressed genes/proteins (DEGs/DEPs) play critical 
roles in pulmonary tuberculosis (PTB) diagnosis and treatment. However, there is 
a scarcity of reports on DEGs/DEPs in lung tissues and blood samples in PTB 
patients.
OBJECTIVE: We aim to identify the DEGs/DEPs in lung tissues and blood samples of 
PTB patients and investigate their roles in PTB.
MATERIALS AND METHODS: The lung granulomas and normal tissues were collected 
from PTB patients for proteomic and transcriptomic analyses. Gene Ontology (GO) 
and Kyoto Encyclopedia of Genes and Genomes (KEGG) analyses annotated the 
functions of DEGs/DEPs. The GSE107994 data set was downloaded to identify the 
DEGs/DEPs in peripheral blood. The common DEGs and DEPs were identified. A 
nomogram was established. Pearson correlation analysis was conducted.
RESULTS: Eighty-three DEGs/DEPs were identified. These DEGs/DEPs were mainly 
enriched in the movement of cell or subcellular components, regulation of 
cellular component biogenesis, and actin filament-based process as well as in 
the pathways of inositol phosphate metabolism, adherens junction, 
phosphatidylinositol signaling system, leukocyte transendothelial migration, 
regulation of actin cytoskeleton, and tight junction. There were eight common 
DEGs/DEPs (TYMP, LAP3, ADGRL2, SIL1, LMO7, SULF 1, ANXA3, and PACSIN3) between 
the lung tissues and blood samples. They were effective in predicting 
tuberculosis. Moreover, the activated dendritic cells, macrophages, monocytes, 
neutrophils, and regulatory T cells were significantly positively correlated 
with TYMP (r > .50), LAP3 (r > .50), SIL1 (r > .50), ANXA3 (r > .5), and PACSIN3 
(r < .50), while negatively correlated with LMO7 (r < -0.50) (p < .05). ADGRL2 
and SULF1 did not have a significant correlation (p > .05).
LIMITATIONS: The sample size was small.
CONCLUSIONS: Eight common DEGs/DEPs of lung tissues and blood samples were 
identified. They were correlated with immune cells and demonstrated predictive 
value for PTB. Our data may facilitate the diagnosis and treatment of PTB.

© 2024 The Author(s). Immunity, Inflammation and Disease published by John Wiley 
& Sons Ltd.
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INTRODUCTION: Gejie Zhilao Pill (GJZLP), a traditional Chinese medicine formula 
is known for its unique therapeutic effects in treating pulmonary tuberculosis. 
The aim of this study is to further investigate its underlying mechanisms by 
utilizing network pharmacology and molecular docking techniques.
METHODS: Using TCMSP database the components, potential targets of GJZLP were 
identified. Animal-derived components were supplemented through the TCMID and 
BATMAN-TCM databases. Tuberculosis-related targets were collected from the TTD, 
OMIM, and GeneCards databases. The intersection target was imported into the 
String database to build the PPI network. The Metascape platform was employed to 
carry out Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) 
enrichment analysis. Heatmaps were generated through an online platform 
(https://www.bioinformatics.com.cn). Molecular docking was conducted between the 
core targets and core compounds to explore their binding strengths and patterns 
at the molecular level.
RESULTS: 61 active ingredients and 118 therapeutic targets were identified. 
Quercetin, Luteolin, epigallocatechin gallate, and beta-sitosterol showed 
relatively high degrees in the network. IL6, TNF, JUN, TP53, IL1B, STAT3, AKT1, 
RELA, IFNG, and MAPK3 are important core targets. GO and KEGG revealed that the 
effects of GJZLP on tuberculosis mainly involve reactions to bacterial 
molecules, lipopolysaccharides, and cytokine stimulation. Key signaling pathways 
include TNF, IL-17, Toll-like receptor and C-type lectin receptor signaling. 
Molecular docking analysis demonstrated a robust binding affinity between the 
core compounds and the core proteins. Stigmasterol exhibited the lowest binding 
energy with AKT1, indicating the most stable binding interaction.
DISCUSSION: This study has delved into the efficacious components and molecular 
mechanisms of GJZLP in treating tuberculosis, thereby highlighting its potential 
as a promising therapeutic candidate for the treatment of tuberculosis.
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OBJECTIVES: To evaluate the resistance of Mycobacterium tuberculosis to 
Rifampicin (RIF) and Isoniazid (INH) using enhanced qPCR methodologies.
METHODS: This study compared the detection of drug-resistant mutations in the 
rpoB and katG genes using AuNP-qPCR and No-AuNP-qPCR. Calibration curves were 
constructed to correlate the amount of template with the Ct values for resistant 
strains.
RESULTS: The AuNP-qPCR method demonstrated high efficacy in detecting RIF 
resistance with an area under the curve (AUC) of 0.951, sensitivity of 97.92%, 
specificity of 87.5%, and overall accuracy of 95.31%. Similarly, INH resistance 
detection by AuNP-qPCR showed an AUC of 0.981, sensitivity of 98.08%, 
specificity of 94.44%, and accuracy of 97.14%. Comparatively, No-AuNP-qPCR 
yielded lower performance metrics for RIF resistance (AUC: 0.867, sensitivity: 
91.67%, specificity: 75%, accuracy: 87.5%) and INH resistance (AUC: 0.882, 
sensitivity: 88.46%, specificity: 83.33%, accuracy: 87.14%).
CONCLUSIONS: AuNP-qPCR exhibits over traditional qPCR methods, making it a 
promising tool for rapid and precise detection of drug resistance in 
Mycobacterium tuberculosis. This method's robust performance underscores its 
potential to improve diagnostic protocols and contribute to more effective 
management of tuberculosis treatment.
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Genitourinary tuberculosis (GUTB), especially penile tuberculosis (PTB), is a 
disease often overlooked by urological specialists, especially in Europe, where 
the pathology is less frequent. In this report, we described a case of penile 
tuberculosis (PTB) characterized by ulcers on the penis. After the patient was 
administered three months of anti-tuberculosis treatment (isoniazid 0.3 g/qd, 
rifampicin 0.6 g/qw, and ethambutol 0.75 g/qd), the ulcer disappeared. The 
patient was followed up for seven months and showed no recurrence.
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PURPOSE: Voriconazole, a first-line therapeutic agent for chronic pulmonary 
aspergillosis, is metabolized by the cytochrome 450 enzymes, specifically 
CYP2C19 and CYP3A4. Rifampicin and rifapentine act as inducers of the cytochrome 
P450 enzyme. The current study explored the potential drug interactions arising 
from the co-administration of voriconazole with either rifampicin or 
rifapentine, as well as the duration of this effect on serum voriconazole levels 
after discontinuation of rifampicin or rifapentine.
PATIENTS AND METHODS: A retrospective study was conducted in tuberculosis 
patients with chronic pulmonary aspergillosis. These patients underwent a 
combination therapy involving voriconazole and rifampicin or rifapentine, or 
they were treated with voriconazole after discontinuation of rifampicin or 
rifapentine. The serum concentrations of voriconazole at steady-state were 
monitored. Data on demographic characteristics and the serum voriconazole levels 
were used for statistical analyses.
RESULTS: A total of 124 serum voriconazole concentrations from 109 patients were 
included in the study. The average serum concentration of voriconazole fell 
below the effective therapeutic range in patients treated with both voriconazole 
and rifampicin or rifapentine. Notably the co-administration of rifapentine led 
to a substantial (>70%) decrease in serum voriconazole levels in two patients. 
Moreover, this interfering effect persisted for at least 7 days following 
rifampicin discontinuation, while it endured for 5 days or more after 
discontinuation of rifapentine.
CONCLUSION: Concomitant use of voriconazole and rifampicin or rifapentine should 
be avoided, and it is not recommended to initiate voriconazole therapy within 5 
or 7 days after discontinuation of rifapentine or rifampicin. Therapeutic drug 
monitoring not only provides a basis for the adjustment of clinical dose, but 
also serves as a valuable tool for identifying drug interactions.
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The prevalence of non-tuberculous mycobacteria (NTM) infections has been on the 
rise in recent years, especially among the elderly population and other 
immunocompromised groups. Risk factors for NTM infections include advanced age, 
preexisting pulmonary diseases, and low body mass index. This study presents a 
case of NTM pulmonary disease attributed to Mycobacterium intracellulare, which 
was rapidly identified using metagenomic next-generation sequencing (mNGS). An 
82-year-old male presented with persistent fever, cough, and shortness of 
breath. Initial assessments revealed an elevated white blood cell count and 
high-sensitivity C-reactive protein, with chest CT showing newly formed nodular 
shadows and cavity formation. Sputum tests confirmed NTM infection through 
positive acid-fast staining and mNGS, which rapidly identified M. intracellulare 
within 48 hours. Subsequent sputum samples confirmed the diagnosis using 
traditional methods. The patient had a complex medical history, including 
pulmonary tuberculosis, chronic pancreatitis, chronic hepatitis B, diabetes, and 
malnutrition. The patient was treated with a combination of cefotaxime, 
moxifloxacin, clarithromycin, and acetylcysteine, in addition to receiving 
nutritional support. After the treatment, there was an improvement in symptoms, 
normalization of body temperature, and a decrease in cough and sputum 
production. This case highlights the significance of mNGS in promptly diagnosing 
and treating NTM pulmonary disease, especially in elderly patients with various 
underlying health conditions. The collaborative effort among different medical 
specialties enabled more thorough patient care, ultimately leading to better 
outcomes. Incorporating cutting-edge diagnostic techniques such as mNGS 
alongside a holistic treatment approach is crucial for the successful management 
of NTM infections in at-risk populations.
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