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INTRODUCTION 
Physalis angulata, commonly known as cutleaf 

groundcherry, is a plant in the Solanaceae family, which 

is recognized for its diverse medicinal properties and 

traditional uses in cultures around the world.
[1]

 Its 

phytochemical composition has been Extensively studied 

to demonstrate antimicrobial activity. anti-inflammatory 

and antioxidant activity.
[1,2]

 

 

The rise of antibiotic-resistant bacteria has sparked 

renewed interest in biology, and Physalis angulata is a 

promising candidate for new therapeutic development.
[3]

 

In infections, Klebsiella pneumoniae de clin is relevant. 

with a variety of infections including bacterial infections 

Hematological infections
[4,5]

 due to susceptibility to 

resistance to multiple antibiotics. 

 

The key virulence factor of K. pneumoniae is the 

expression of specific genes, such as the K2A gene, 

which is associated with capsular polysaccharides to 

increase bacterial viability and virulence.
[6]

 

Understanding the structure of this gene is a key factor in 

the development of K. pneumoniae. Preventing K. 

pneumoniae infection is important for developing new 

treatment strategies. Studies have shown that Physalis 

angulata extract can inhibit the growth of various 

pathogens, including K. pneumoniae, suggesting that its 

pharmacokinetic properties can interfere with bacterial 

metabolism if altered.
[7,8]

 Ethanol extracts from Physalis 

anggulata are of particular interest because they are more 

antimicrobial in protecting the availability of 

phytochemicals than any other compound.
[9,10]

 

 

Research suggests that ethanol extract from Physalis 

angulata can modulate viral gene expression, possibly 

upregulate the K2A gene and reduce the pathogenicity of 

K. pneumoniae. Such effects may be mediated by its 

various mechanisms
[11]

, including to interfering with 

bacterial signaling pathways or even direct interaction... 

There is a bacterial cell membrane. Gene expression 

profile There have been some changes.
[12]

 

 

In vitro studies using K. pneumoniae isolates showed 

that Physalis angulata ethanol extract treatment resulted 

in significant changes in the expression levels of key 

virulence factors including the K2A gene.
[13]
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ABSTRACT 

The emergence of multidrug-resistant strains of Klebsiella poses a significant global health challenge, particularly 

for K. pneumoniae, which has been identified as a major concern by the World Health Organization This species 

harbors resistance genes bacterial resistance, including testing of 30 isolates of K. pneumoniae against tetracycline 

(100%) Found to be completely resistant The study examined the effect of Physalis angulata AH-ZE methanol 

extract concentration four concentrations (25, 50, 75, and 100 mg/mL) obtain on the regulation of the expression 

of the K2A gene essential for the capsule. The results showed that K2A gene expression increased at 25 mg/mL, 

while higher concentrations decreased expression, which was found to be completely inhibited at 100 mg/mL. 

Assuming concludes, the study reveals the significant effect of Physalis anggulata AH-ZE methanol on gene 

expression K2A gene in Klebsiella pneumoniae isolates. The findings suggest that high concentrations of the 

extract may inhibit K2A gene expression and Klebsiella pneumoniae isolates. 
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The importance of targeting infectious agents rather than 

simply inhibiting bacterial growth is highlighted by its 

ability to reduce the selective pressures that contribute to 

antibiotic production.
[14]

 If natural products such as 

Physalis angulata is used, it can be strategies not only to 

limit infection but also to reduce the occurrence of 

resistant strains.
[15]

 

 

Investigation of the effect of Physalis anggulata ethanol 

extract on K2A gene expression in Klebsiella 

pneumoniae isolated from clinical samples in Iraq could 

provide valuable insights into novel therapeutic 

strategies. Combining medical knowledge with modern 

scientific research can pave the way for new solutions to 

prevent antibiotic-induced diseases, improve patient 

outcomes and public health Further research is needed to 

identify pathways the specific mechanisms by which 

Physalis angulata influences bacterial gene expression 

are unclear.
[17]

 

 

MATERIALS AND METHODS 

Ethical Approval to Research 

An completed   ethical certificate to complete the search 

from the applicable committees in the Karbala University. 

 

Bacterial isolation 

Isolation was performed at Al-Hussein Hospital in 

Kerbala, where thirty hospitals were collected. Medical 

specimens were obtained from patients with suspected 

infection, and these specimens were transported to the 

laboratory under normal conditions to avoid 

contamination. 

 

Upon arrival at the laboratory, samples were processed 

using standard microbiological techniques. Each clinical 

specimen was inoculated with a selection of compounds 

specifically designed to stimulate the growth of 

Klebsiella pneumoniae. The media used included 

MacConkey agar and CLED agar which are effective for 

the isolation of Gram-negative bacteria. The plates were 

incubated at 37 °C for 24 h, allowing bacteria to grow 

and form distinct colonies. 

 

After incubation the colony is examined macroscopically. 

Putative colonies of Klebsiella pneumoniae were 

identified on the basis of a lactose solution. This resulted 

in pink colonies on MacConkey agar. Subsequently, 

biochemical tests were performed to confirm the strain 

isolated. These tests include oxidase, catalase, urease and 

fermentation tests using different carbohydrates. 

 

Gene expression 

Gene expression studies in Klebsiella pneumoniae have 

been greatly improved by using K2A gene-specific 

primers. The primers were designed to amplify the K2A 

gene and accurately detect its expression level. Selecting 

the appropriate housekeeping genes is important to 

ensure adequate expression. Because there is a solid 

reference point for comparison. General housekeeping 

genes include extraction of GAPDH and RNA from 

bacterial cultures as key steps in the process. As this 

allows for the extraction of high quality RNA required 

for subsequent analysis, the extracted RNA is 

spectrophotometrically checked for integrity and purity. 

or use gel electrophoresis Synthesis of complementary 

DNA (cDNA) by reverse transcription, where RNA is 

converted into a stable form suitable for amplification. 

 

Quantitative PCR (qPCR) is used to measure the 

expression of the K2A gene, The qPCR process includes 

cDNA templates, primers specific for the K2A gene and 

housekeeping genes, and a master mix of reagents 

necessary for amplification Thermal cycling conditions 

are optimized to ensure proper amplification of the target 

K2A gene  

 

Collection of plant 

Physalis anggulata were collected for this study in 

October at local markets. Fresh plants are carefully 

selected based on quality and maturity. After collection, 

the plants were dried in a shady place to preserve their 

phytochemicals and avoid degradation due to direct 

sunlight After thorough drying, the plants were dried 

using a suitable plant spinner was ground into a fine 

powder. This powdery method simplified the extraction 

procedure and ensured a large surface area for 

subsequent extraction of bioactive compounds. The dried 

and powdered Physalis angulata was then stored in 

airtight containers to maintain integrity until further use 

in extraction and testing. 

 

Etanol extraction of Physalis angulata 

The production of ethanol extracts from Physalis 

angulata requires several systematic steps to ensure 

efficient extraction of bioactive compounds. 

 

First, the pulverized plant material is carefully weighed 

to determine the required amount of extract. The specific 

concentration of ethanol is then measured, usually using 

a 1:10 (w/v) ratio of plant material to solvent, although 

this may vary depending on the desired concentration 

followed by plant of the powdered material together with 

the measured amount of ethanol in a suitable container 

such as a glass bottle or flask. The mixture is stirred 

thoroughly to completely saturate the plant material with 

the pigment. The container is then sealed to prevent the 

ethanol from decomposing and decomposing. The 

extraction process is carried out by incubating the 

mixture in a cool dark place for a specified period of 

time, usually 24 to 72 hours During this period the 

product may be shaken or stirred periodically for 

dispensing the mixture has worked well.  

 

Statistical analysis 

qPCR data were analyzed using the Livac method, also 

known as the ΔΔCt method Ct values for target genes, 

K2A, and housekeeping genes were recorded for each 

sample after qPCR was completed. ΔCt was calculated 

by subtracting the Ct value of the housekeeping gene 
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from the Ct value of the K2A gene that allowed 

normalization of target gene expression. 

 

RESULTS AN DISCUSSION 

The present study used RTq-PCR   to assess the under 

the influence of various Physalis angulata AH-ZE 

methanol extract concentrations. The findings 

demonstrate that in isolates treated with 25 mg/mL the 

levels of gene expression of k2A gene were increased. 

While k2A gene expression decreased as the 

concentration increased of methanol extract.

 

Table 1: Gene expression of the gene (k2A) using the Livak methods in Klebsiella pneumoniae when using the 

methanol extract Physalis angulata AH-ZE. 

Group 
No. 

sample 

CT 

(k2A) 

CT 

(16srRNA) 

∆CT 

Test 

∆CT 

Control 
∆∆CT 

Fold change 

(2^-∆CT) 
Mean S.D. 

 1 34.48 26.78 7.70 7.14 -.56 1.50   

 2 34.48 26.62 7.86 7.14 -.72 1.60   

 3 34.48 28.45 6.03 7.14 1.11 0.50   

 4 35.22 28.56 6.66 7.14 .48 0.70   

 5 34.69 25.76 8.93 7.14 -1.79 3.50 1.9 1.9±. 

T1 25% 6 34.48 26.96 7.52 7.14 -.38 1.30   

 7 33.43 26.22 7.21 7.14 -.07 1.00   

 8 33.48 26.96 6.52 7.14 .62 0.70   

 9 33.6 26.33 7.27 7.14 -.13 1.10   

 10 35.70 27.33 8.37 7.14 -1.23 2.30   

 1 34.7 29.90 4.80 7.14 2.34 0.20   

 2 34.92 27.31 7.61 7.14 -.47 1.40   

 3 34.52 27.98 6.54 7.14 .60 0.70   

 4 35.61 26.18 9.43 7.14 -2.29 4.90   

 5 34.32 27.98 6.34 7.14 .80 0.60 0.7 0.7± 

T2 50% 6 35.62 27.98 7.64 7.14 -.50 1.40   

 7 34.43 29.06 5.37 7.14 1.77 0.30   

 8 34.82 27.98 6.84 7.14 .30 0.80   

 9 34.12 27.98 6.14 7.14 1.00 0.50   

 10 35.02 27.50 7.52 7.14 -.38 1.30   

 1 38.71 33.05 5.66 7.14 1.48 0.40   

 2 35.71 30.78 4.93 7.14 2.21 0.20   

 3 35.56 30.77 4.79 7.14 2.35 0.20   

 4 35.71 30.78 4.93 7.14 2.21 0.20 0.4  

 5 38.41 30.60 7.81 7.14 -.67 1.60  0.4 ± 

T3 75% 6 38.56 33.02 5.54 7.14 1.60 0.30   

 7 38.41 30.66 7.75 7.14 -.61 1.50   

 8 36.71 30.78 5.93 7.14 1.21 0.40   

 9 38.86 30.78 8.08 7.14 -.94 1.90   

 10 38.71 32.84 5.87 7.14 1.27 0.40   

 1 39.74 34.92 4.82 7.14 2.32 0.20   

 2 36.76 31.24 5.52 7.14 1.62 0.30   

 3 38.74 33.10 5.64 7.14 1.50 0.40   

 4 37.72 33.01 4.71 7.14 2.43 0.20   

 5 38.75 33.03 5.72 7.14 1.42 0.40 0.1  

T4 100% 6 37.75 33 4.75 7.14 2.39 0.20  0.1.  

 7 38.77 33.2 5.57 7.14 1.57 0.30   

 8 37.71 31.25 6.46 7.14 .68 0.60   

 9 38.73 32.94 5.79 7.14 1.35 0.40   

 10 38.93 35.9 3.03 7.14 4.11 0.10   

Control mean C 34.43 27.29 7.14 7.14 .00 1.0 1 .0  

 

This level indicates there are significant differences in gene expression between the groups and compared to the control 

group. Graph (1) for the relative gene expression of the k2A gene showed a significant difference between the 

experimental treatments (T1, T2, T3, and T4) and the control group at a probability level of p<0.05. 
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Figure 1: Rate gene expression of K2A gene in K. pneumoniae when    was used Different concentrations of 

Physalis angulata AH-ZE methanol extract. 

 

The concentration of 50%, 75% and 100% of the 

solution of the alcoholic extract of Physalis angulata 

negatively affects   the level of gene expression and thus 

affects the formation of the biofilm of K. pneumoniae 

bacteria, which leads to a reduction in the growth of 

bacteria, while the concentration of 25% of the extract 

showed a clear effect on increasing the level of gene 

expression of the k2A gene   which indicates the activity 

and effectiveness of this gene in activating and 

maintaining the biofilm, which leads to an increase in the 

growth of pathogenic bacteria.  We conclude that the 

higher the extract concentration the lower the gene 

expression of the k2A gene of, indicating the efficiency 

of the alcoholic extract of Physalis angulata with a 

concentration of (50, 75 and 100) % as an anti-biofilm 

formation. These results are consistent with what was 

explained by the researcher (18), Some studies have 

indicated that about the use of the extract as an inhibitor 

of proteins and enzymes and that the Physalis extract 

contains some phenolic, alkaline and tannin compounds 

that can change the charge on the surface and then 

interact with the components of the cell and interact with 

the process of membrane formation.
[19][20]

 Tannins inhibit 

enzymes and proteins present in the cell membrane, 

reduce the ability of the microbial cell to adhere and 

inhibit the transport enzymes surrounding the cell as well 

as the microbial and also work to form complexes with 

polysaccharides.
[21]

 In conclusion, higher concentrations 

of the Physalis angulata extract are associated with lower 

expression levels of the K2A gene. This finding suggests 

that the alcoholic extract at concentrations of 50%, 75%, 

and 100% effectively inhibits biofilm formation 
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