Antimicrobial activity of Brassica rapa L. flowers extract on gastrointestinal tract infections and antiulcer potential against indomethacin-induced gastric ulcer in rats supported by metabolomics profiling


[bookmark: _Hlk84484586]Table S1: Sequences of the utilized primers in the immunomodulatory activity.
	Gene
	Primer sequence*
	Reference

	COX-2
	F 5′-TTCAAATGAGATTGTGGGAAAATTGCT-3′
R 5′-AGATCATCTCTGCCTGAGTATCTT-3′
	(Ezzat, Hassan et al. 2021)

	iNOS
	F 5′-TCTTGGTCAAAGCTGTGCTC-3′
R 5′-CATTGCCAAACGTACTGGTC-3′
	(Ezzat, Hassan et al. 2021)

	IL-6
	F 5′-AAAGAGGCACTGGCAGAAAA-3′
R 5′-AGCTCTGGCTTGTTCCTCAC-3′
	(Chase, Cone et al. 2016)

	TNF-α
	F 5'-ATGAGCACTGAAAGCATGATC-3'
R 5'-TCACAGGGCAATGATCCCAAAGTAGACCTGCCC-3'
	(Sandeep Varma, Ashok et al. 2011)

	NF-κB
	F 5′-GCGGGAGAGGGGATTCCCTGCGGCCCCG-3′
R 5′-CGGGGCCGCAGGGAATCCCCTCTCCCGC-3′
	(Ezzat, Hassan et al. 2021)

	GAPDH
	F 5'-ACCACAGTCCATGCCATCAC-3'
R 5'-TCCACCACCCTGTTGCTGTA-3'
	(Sandeep Varma, Ashok et al. 2011)


* F stands for forward and R stands for reverse.




[bookmark: _Hlk84484631]Table S2: Sequences of the utilized primers in the in vivo studies.

	Gene
	Forward primer
	Reverse primer
	Product length
	Reference sequence

	IL-10
	AGACCAAGGTGTCTACAAGGC
	AGAGAGCTCTGTCTAGGTCCTG
	144
	NM_010548.2

	GPX
	AGTCCACCGTGTATGCCTTC
	CCTCAGAGAGACGCGACATT
	112
	NM_008160.6

	NF-KB
	CCCTACGGAACTGGGCAAAT
	GCGGAATCGAAATCCCCTCT
	153
	NM_006501106.4

	MPO
	ATGCCCACCGAATGACAAGT
	AGCCATTGCGATTGACTCCA
	167
	NM _010824.2

	β-actin
	TGGCTCCTAGCACCATGAAG
	AACGCAGCTCAGTAACAGTCC
	193
	NM _007393.5




	
	[bookmark: _Hlk81420123]Table S3. MDA level within the control and the experimental groups
	

	[bookmark: _Hlk84052897]
	Study groups
	Test of significance

	
	Control group (n=15) 
	Ulcer induced group (n=15) 
	Treatment group (BRFE) 
    (150 mg/kg)	
(n=15)
	Treatment group 
(BRFE) 
    (300 mg/kg)	
(n=15)
	

	MDA 
	139.20 ± 9.8	
	311.60 ± 22.09
	183.40 ± 17.34	
	154  ± 7.05	
	

F= 395.904
P <0.001

	P1
	
	< 0.001**
	< 0.001**
	0.050*
	

	P2
	
	
	< 0.001**
	< 0.001**
	

	P3
	
	
	
	< 0.001**
	



SD: standard deviation, F for ANOVA test
 statistically significant if P ≤0.05
 highly statistically significant result if P ≤0.001
P1: comparison in relation to control group
P2: comparison in relation to ulcer induced group
P3: comparison in relation to treatment group (BRFE) (150 mg/kg)	



[bookmark: _Hlk84484733]Table S4. GSH level within the control and the experimental groups
	
	Study groups
	Test of significance

	
	Control group (n=15) 
	Ulcer induced group (n=15) 
	Treatment group (BRFE) 
    (150 mg/kg)
(n=15)
	Treatment group (BRFE) 
    (300 mg/kg)	
(n=15)
	

	GSH
	409.60 ± 30.63
	157.20 ± 16.76	
	301.20 ± 22.06	
	379.20 ± 29
	

F= 299.351
P <0.001

	P1
	
	< 0.001**
	< 0.001**
	0.009*
	

	P2
	
	
	< 0.001**
	< 0.001**
	

	P3
	
	
	
	< 0.001**
	


SD: standard deviation, F for ANOVA test
 statistically significant if P ≤0.05
 highly statistically significant result if P ≤0.001
P1: comparison in relation to control group
P2: comparison in relation to ulcer induced group
P3: comparison in relation to treatment group (BRFE) (150 mg/kg)	









[bookmark: _Hlk84484759]Table S5. PGE2 level within the control and the experimental groups
	
	Study groups
	Test of significance

	
	Control group (n=15) 
	Ulcer induced group (n=15) 
	Treatment group (BRFE) 
    (150 mg/kg)	
(n=15)
	Treatment group (BRFE) 
    (300 mg/kg)	
(n=15)
	

	PGE2
	43.80 ±3.67	
	24 ± 2.07	
	40 ± 1.46	
	43 ± 0.65	
	

F= 254.284
P <0.001

	P1
	
	< 0.001**
	< 0.001**
	0.766
	

	P2
	
	
	< 0.001**
	< 0.001**
	

	P3
	
	
	
	 0.003*
	


SD: standard deviation, F for ANOVA test
 statistically significant if P ≤0.05
 highly statistically significant result if P ≤0.001
P1: comparison in relation to control group
P2: comparison in relation to ulcer induced group
P3: comparison in relation to treatment group (BRFE) (150 mg/kg)





	
[bookmark: _Hlk84484796]Table S6. Nitric oxide level within the control and the experimental groups
	
	Study groups
	Test of significance

	
	Control group (n=15)
	Ulcer induced group (n=15)
	Treatment group (BRFE)
(150 mg/kg)
(n=15)
	Treatment group (BRFE)
(300 mg/kg)
(n=15)
	

	NO
	821.80 ± 14.73
	345.40 ± 7.68
	795.80 ± 9.31
	811 ± 11.45
	

F= 556.248
P <0.001

	P1
	
	< 0.001**
	< 0.001**
	0.048*
	

	P2
	
	
	< 0.001**
	< 0.001**
	

	P3
	
	
	
	0.002*
	


SD: standard deviation, F for ANOVA test
 statistically significant if P ≤0.05
 highly statistically significant result if P ≤0.001
P1: comparison in relation to control group
P2: comparison in relation to ulcer induced group
P3: comparison in relation to treatment group (BRFE) (150 mg/kg)	






[bookmark: _Hlk84484821]Table S7. IL-10 gene expression within the control and the experimental groups
	
	Study groups
	Test of significance

	
	Control group (n=15)
	Ulcer induced group (n=15)
	Treatment group (BRFE)
(150 mg/kg)
(n=15)
	Treatment group (BRFE)
(300 mg/kg)
(n=15)
	

	IL-10 gene expression
	1.25± 0.36
	0.75 ± 0.18
	0.96 ± 0.21
	1.06 ± 0.27
	

F= 218.64
P <0.001

	P1
	
	< 0.001**
	 0.004*
	 0.025*
	

	P2
	
	
	< 0.001**
	< 0.001**
	

	P3
	
	
	
	 0.047*
	


SD: standard deviation, F for ANOVA test
 statistically significant if P ≤0.05
 highly statistically significant result if P ≤0.001
P1: comparison in relation to control group
P2: comparison in relation to ulcer induced group
P3: comparison in relation to treatment group (BRFE) (150 mg/kg)



[bookmark: _Hlk84484878]Table S8. GPX level within the control and the experimental groups
	
	Study groups
	Test of significance

	
	Control group (n=15)
	Ulcer induced group (n=15)
	Treatment group (BRFE)
(150 mg/kg)
(n=15)
	Treatment group (BRFE)
(300 mg/kg)
(n=15)
	

	GPX
	1.34 ± 0.39
	0.75 ± 0.19	
	1.02 ± 0.22	
	1.2 ± 0.13	
	

F= 266.29
P <0.001

	P1
	
	< 0.001**
	 0.005*
	0.031*
	

	P2
	
	
	< 0.001**
	< 0.001**
	

	P3
	
	
	
	0.042*
	


SD: standard deviation, F for ANOVA test
 statistically significant if P ≤0.05
 highly statistically significant result if P ≤0.001
P1: comparison in relation to control group
P2: comparison in relation to ulcer induced group
P3: comparison in relation to treatment group (BRFE) (150 mg/kg)	




[bookmark: _Hlk81422167][bookmark: _Hlk84484913]Table S9. NF-KB level within the control and the experimental groups
	
	Study groups
	Test of significance

	
	Control group (n=15) 
	Ulcer induced group (n=15)
	Treatment group (BRFE)
(150 mg/kg)
(n=15)
	Treatment group (BRFE)
(300 mg/kg)
(n=15)
	

	NF-KB
	0.81 ± 0.08	
	1.75 ± 0.33	
	1.10 ± 0.25	
	0.83 ± 0.10	
	

F= 62.995
P <0.001

	P1
	
	< 0.001**
	 0.003*
	0.990
	

	P2
	
	
	< 0.001**
	< 0.001**
	

	P3
	
	
	
	 0.007 *
	


SD: standard deviation, F for ANOVA test
 statistically significant if P ≤0.05
 highly statistically significant result if P ≤0.001
P1: comparison in relation to control group
P2: comparison in relation to ulcer induced group
P3: comparison in relation to treatment group (BRFE) (150 mg/kg)
	

[bookmark: _Hlk84484957]Table S10. MPO activity within the control and the experimental groups
	
	Study groups
	Test of significance

	
	Control group (n=15)
	Ulcer induced group (n=15)
	Treatment group (BRFE)
(150 mg/kg)
(n=15)
	Treatment group (BRFE)
(300 mg/kg)
(n=15)
	

	MPO
	0.81 ± 0.07	
	1.86 ± 0.11	
	1.07 ± 0.25	
	0.83 ± 0.10	
	
F= 162.292
P <0.001

	P1
	
	< 0.001**
	< 0.001**
	0.978
	

	P2
	
	
	< 0.001**
	< 0.001**
	

	P3
	
	
	
	< 0.001**
	


SD: standard deviation, F for ANOVA test
 highly statistically significant result if P ≤0.001
P1: comparison in relation to control group
P2: comparison in relation to ulcer induced group
P3: comparison in relation to treatment group (BRFE) (150 mg/kg)








	
	Study groups
	Test of significance

	
	Control group (n=15) 
	Ulcer induced group (n=15) 
	Treatment group (BRFE) 
    (150 mg/kg)	
(n=15)
	Treatment group (BRFE)
(300 mg/kg)
(n=15)
	

	B-actin
	0.81 ± 0.06	
	1.88 ± 0.11	
	1.07 ± 0.25	
	0.84 ± 0.10	
	

F= 173.956
P <0.001

	P1
	
	< 0.001**
	< 0.001**
	0.944
	

	P2
	
	
	< 0.001**
	< 0.001**
	

	P3
	
	
	
	< 0.001**
	


[bookmark: _Hlk84484977]Table S11. B-actin level within the control and the experimental groups
SD: standard deviation, F for ANOVA test
 highly statistically significant result if P ≤0.001
P1: comparison in relation to control group
P2: comparison in relation to ulcer induced group
P3: comparison in relation to treatment group (BRFE) (150 mg/kg)
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Antimicrobial activity of  Brassica rapa   L. flowers  extract on gastrointestinal tract infections and  antiulcer potential against indomethacin - induced  gastric ulcer in rats supported by metabolomics  profiling       Table S1:   Sequences of the utilized primers   in the immunomodulatory activity .  

Gene  Primer sequence*  Reference  

COX - 2  F  5 ' - TTCAAATGAGATTGTGGGAAAATTGCT - 3 '   R 5 ' - AGATCATCTCTGCCTGAGTATCTT - 3 '  ( Ezzat, Hassan et al.  2021 )  

iNOS  F 5 ' - TCTTGGTCAAAGCTGTGCTC - 3 '   R 5 ' - CATTGCCAAACGTACTGGTC - 3 '  ( Ezzat, Hassan et al.  2021 )  

IL - 6  F 5 ' - AAAGAGGCACTGGCAGAAAA - 3 '   R 5 ' - AGCTCTGGCTTGTTCCTCAC - 3 '  ( Chase, Cone et al.  2016 )  

TNF - α  F 5' - ATGAGCACTGAAAGCATGATC - 3'   R 5' - TCACAGGGCAATGATCCCAAAGTAGACCTGCCC - 3'  ( Sandeep Varma,  Ashok et al. 2011 )  

NF - κB  F 5 ' - GCGGGAGAGGGGATTCCCTGCGGCCCCG - 3 '   R  5 ' - CGGGGCCGCAGGGAATCCCCTCTCCCGC - 3 '  ( Ezzat, Hassan et al.  2021 )  

GAPDH  F 5' - ACCACAGTCCATGCCATCAC - 3'   R 5' - TCCACCACCCTGTTGCTGTA - 3'  ( Sandeep Varma,  Ashok et al. 2011 )  

* F stands for forward and R stands for reverse.           Table S2:   Sequences of the utilized primers   in   the   in vivo   studies .    

Gene  Forward primer  Reverse primer  Product  length  Reference  sequence  

IL - 10  AGACCAAGGTGTCTACAAGGC  AGAGAGCTCTGTCTAGGTCCTG  144  NM_010548.2  

GPX  AGTCCACCGTGTATGCCTTC  CCTCAGAGAGACGCGACATT  112  NM_008160.6  

NF - KB  CCCTACGGAACTGGGCAAAT  GCGGAATCGAAATCCCCTCT  153  NM_ 006501106.4  

MPO  ATGCCCACCGAATGACAAGT  AGCCATTGCGATTGACTCCA  167  NM   _010824.2  

β - actin  TGGCTCCTAGCACCATGAAG  AACGCAGCTCAGTAACAGTCC  193  NM   _007393.5  

   

