	Effects of BBs on cancer assessed in vivo

	Cancer type
	Study
	Cell line
	Animal model
	Treatment
	Tumor volume measurement
	Major outcomes for treatment
	Suggested mechanism of action
	Synergism

	Breast cancer
	R. D. Gillis et al. (2021)1
	MDA-MB-231
	orthotopic xenograft tumour implantation in mice
	carvedilol 
(2 mg/kg/day)
	bioluminescence
	carvedilol reduced primary tumour growth and metastsis only in SN activation
	-
	-

	Breast cancer
	M. Tibensky et al. (2021)2
	-
	N-methyl-N-nitrosourea-induced breas cancer in rats
	propranolol 
(20 mg/kg five times a week)
	caliper
	propranolol prolonged time of first palpable tumor detection, reduced tumor incidence
	increased Caspase-3 gene expression
	-

	Breast cancer
	R. P. Dawes et al. (2020)3
	-
	MMTV-PyMT mice,
spontaneous
	nadolol 
(1.5 mg in s.c. 
60-day continuous release pellet)
	terminal primary tumour weight, metastasis histology
	nadolol increased primary tumour weight and metastases
	increased exosomal TGFß2
	-

	Breast cancer
	D. Liu et al. (2015)4
	MCF-7/Her2
	17β-estradiol containing pellets plus orthotopic xenograft tumour implantation in mice
	propranolol 
(2 mg/kg i.p. twice a week) 
	caliper
	propranolol alone did not affect cancer growth
	inhibition of Akt, ERK and mTOR phosphorylation 
	propranolol reversed trastuzumab-resitence of cancer: propranolol+trastuzumab decreased tumour volume


	Breast cancer
	D. M. Lamkin et al. (2015)5
	MDA-MB-231HM
	orthotopic xenograft tumour implantation in mice
	propranolol 
(2 mg/kg/day s.c.)
	caliper, bioluminescence
	propranolol alone did not affect cancer growth, but inhibited phentolamine-induced tumour growth and metastases
	-
	-

	Breast cancer
	J. P. Campbell et al. (2012)6
	MDA-MB-231
	heterotopic xenograft tumour implantation in Foxn1nu BALB/c mice
	propranolol 
(0.5 g/L in drinking water ad libitum)
	caliper
	proppranolol inhibited sympathetic activation-induced tumour growth and metastastic bone colonization
	-
	-

	Lung cancer
	D. Hu  et al. (2021)7
	LLC
	heterotopic syngraft tumour implantation in mice
	propranolol 
(0.5 g/L in drinking water ad libitum)
	caliper
	propranolol alone inhibited tumour growth
	increased NK cell cytotoxicity
	grain-sized moxibustion ± propranolol combination: no difference in anti-cancer efficacy

	Lung cancer
	M. Niu et al. (2021)8
	H1975 or 
PC-9 or 
PC-9/AZDR
	heterotopic xenograft tumour implantation in mice
	nebivolol 
(10 mg/kg i.p. six times a week)
	caliper
	nebivolol alone inhibited tumor growth and cell proliferation  
	nebivolol upregulated FBXL2 expression which inhibits EGFR-driven tumour growth
	nebivolol + osimertinib/Grp94-inhibitor-1: strong inhibitory effects on osimertinib-resistant cells

	Lung cancer
	A. Chang et al. (2015)9
	A549
	heterotopic xenograft tumour implantation in mice
	carvedilol 
(26 mg/kg/day, p.o.)
	caliper
	carvedilol alone reduced tumor volume
	-
	-

	Colorectal cancer
	K. Y. Fjæstad et al. (2022)10
	MC38
	heterotopic syngraft tumour implantation in mice
	propranolol 
(0.5 g/L in drinking water ad libitum)
	caliper
	propranolol alone decreased tumour growth 
	anti-angionetic effect by decreasing intratumoral Vegfa gene expression
	proranolol increased anti-cancer efficacy of anti-CTLA4 therapy

	Colorectal cancer
	C. R. MacDonald et al. (2019)11
	CT26.CL25
	heterotopic syngraft tumour implantation in mice
	propranolol 
(10 mg/kg/day i.p.)
	caliper
	propranolol was used only in combination with radiation
	higher expression of granzyme-B in tumour microenvironment
	propranolol improved anti-cancer efficacy of radiation

	Colorectal cancer
	L. Sorski et al. (2016)12
	CT26
	syngraft tumour injection to spleen or portal vein in mice
	propranolol 5 mg/kg subcutaneously in a single dose
	number of surface hepatic metastases, liver weight
	propranolol alone did not affect metastasis
	NK cell activaiton
	etodolac+propranolol combination: improved host resistance to metastasis

	Melanoma
	F. Moisan et al. (2021)13
	A375
	orthotopic xenograft tumour implantation in mice
	propranolol 
(2 mg/kg/day)
	caliper
	propranolol was used only in combination with bevacizumab
	no significant anti-cancer activity
	bevacizumab+propranolol combination: no significant anti-cancer effect

	Melanoma
	K. H. Cleveland et al. (2018)14
	A375 with BRAFV600E mutation
	orthotopic xenograft tumour implantation in mice
	carvedilol 600 ug/day p.o.
	caliper
	carvedilol decreased tumour growth
	-
	-

	Melanoma
	X. Kuang et al. (2017)15
	A375
	orthotopic xenograft tumour implantation in mice
	propranolol 2mg/kg/day p.o.
	caliper
	propranolol alone did not affect tumour growth
	-
	propranolol enhanced anti-tumour effect of low dose sunitinib

	Melanoma
	K. M. Kokolus et al. (2017)16
	B16-F10
	orthotopic syngraft tumour implantation
	metoprolol 
(10 mg/kg/day i.p.) 
	caliper
	metoprolol alone did not affect tumour growth
	-
	metoprolol did not enhance anti-tumour effects of αPD-1+IL-2 combination

	Melanoma
	K. M. Kokolus et al. (2017)16
	B16-F10
	orthotopic syngraft tumour implantation
	propranolol 
(10 mg/kg/day i.p.)
	caliper
	propranolol alone decreased tumor growth
	-
	propranolol enhanced anti-tumour effects of αPD-1, αPD-1+IL-2 combination, but not IL-2

	Melanoma
	S. Maccari et al. (2017)17
	B16-F10
	orthotopic syngraft tumour implantation
	propranolol 
(10, 20, 30, 40 mg/kg/day i.p.)
	caliper
	propranolol decreased tumour growth in a biphasic dose (10 and 40 mg/kg/day)
	influencing systemic vascular resistance
	-

	Melanoma
	L. J. Wrobel et al. (2016)18
	-
	MT/ret mice, spontaneous
	propranolol 
(0.5 g/L in drinking water ad libitum)
	primary tumor occurrence (primary tumour-free survival), metastases 
	propranolol prolonged primary tomour-free survival, and delayed formation of metastases
	reduced myeloid infiltration, increased granzyme-B-expressing lymphid cells in primary tumours, increased NK and cytotoxic T-cells in metastases
	-

	Melanoma
	C. Zhou et al. (2016)19
	A375 or
human patient derived melanoma
	orthotopic xenograft tumour implantation
	propranolol 
(2 or 10 mg/kg/day i.p.)
	caliper
	propranolol decreased tumour growth (lower dose was more effective)
	inhibited proliferation, induced apoptosis and promoted cell necrosis in tumors
	-

	Melanoma
	L. J. Wrobel et al. (2015)20
	human patient derived melanoma
	orthotopic xenograft tumour implantation
	propranolol 
(0.5 g/L in drinking water ad libitum)
	caliper
	propranolol decreased tumour growth and metastases
	inhibited proliferation and angiogenesis, induced apoptosis through upregulation of TP53 and downregulation of Akt3 and HIF1a
	-

	Melanoma
	G-H. Deng et al. (2014)21
	B16-F1
	orthotopic syngraft tumour implantation
	propranolol 
(1 μmol/100 g/day by microosmotic pumps)
	caliper
	propranolol alone did not affect tumour growth, but inhibited tumor growth promoting effect of norepinephrine
	-
	-

	Prostate cancer
	D. Palm et al. (2006)22
	PC-3
	heterotopic xenograft tumour implantation in mice
	propranolol 
(1 μmol/100 g bw s.c. by microosmotic pumps) 
	bioluminescence
	significantly decreased lymph-node metastases and inhibited norepinephrine-induced tumour growth
	-
	-

	

	

	

	

	

	

	

	

	

	Effects of ACEIs on cancer assessed in vivo

	Lung cancer
	K. Nakaya et al. (2016)23
	A549
	heterotopic xenograft tumour implantation in severe combined immunodeficiency mice
	captopril 
(3 mg/mouse/day)
	18F-FDG-PET/CT imaging
	captopril reduced tumor volume and metabolic tumor volume
	-
	-

	Lung cancer
	S. Attoub et al. (2008)24
	LMN35
	heterotopic xenograft tumour implantation in mice
	captopril 
(2.8 mg/kg i.p. 
6 days a week)
	caliper
	captopril reduced primary tumor volume and angiogenesis, tendentially reduced lymph node metastasis
	-
	-

	Lung cancer
	R. R. Kohl et al. (2007)25
	A549
	heterotopic xenograft tumour implantation
	ramipril 
(2.5 mg/kg/day in drinking water ad libitum)
	caliper
	ramipril did not affect tumor response to radiation, but reduced radiation injury of normal tissue
	-
	-

	Colorectal cancer
	Y. Yang et al. (2020)26
	SW620
	heterotopic xenograft tumour implantation in mice
	enalapril 
(0.6 mg/kg/day p.o.)
	caliper
	enalapril alone did not affect tumour growth 
	enalapril + 5-FU: 
 EMT suppression, NF-κB/STAT3 suppression, MMP-9 and MMP-2 suppression
	enalapril+5-FU combination: reduced tumour growth, proliferation, angiogenisis, metastasis

	Colorectal cancer
	S. L. Koh et al. (2014)27
G. E. Riddiough et al. (2021)28
	mouse colorectal cancer cells, developed via dimethyl-hydrazine induction of colon carcinoma in CBA mice
	intrasplenic injeciton of cancer cells
	captopril 
(250 mg/kg/day i.p.)
	stereometric tumour burden analysis
	captopril decreased metastasis burden of regenerating liver remnant 
	captopril increased PD-1 expression in T-cells, modulates myeloid-derived suppressor cell populaitons
	-

	Colorectal cancer
	D. L. V. Ardila et al. (2020)29
	mouse colorectal cancer cells, developed via dimethyl-hydrazine induction of colon carcinoma in CBA mice
	intrasplenic injeciton of cancer cells
	captopril 
(750 mg/kg/day i.p.)
	stereometric tumour burden analysis
	captopril reduced metastatic growth and tumor viability, modulates spatio-temporal infiltration of lymphocytes into tumour
	-
	-

	Colorectal cancer
	T. Kochi et al. (2014)30
	-
	azoxymethane-induced colonic premalignant lesions in diabetic and hypertensive rats
	captopril 
(8 mg/kg/day in drinking water ad libitum)
	aberrant cryptic foci size and density
	captopril inhibits early size and density of aberrant cryptic foci
	reduced colonic epithelial expression of AT1R, ACE, TNF-alpha, IL-18, MCP-1, iNOS and VEGF mRNA expression
	-

	Colorectal cancer
	S. Wen Wen et al. (2013)31
	mouse colorectal cancer cells, developed via dimethyl-hydrazine induction of colon carcinoma in CBA mice
	intrasplenic injeciton of cancer cells
	captopril 
(750 mg/kg/day i.p.)
	stereometric tumour burden analysis
	captopril decreased tumor load
	increased number of liver AT1R-positive Kuppfer cells
	-

	Melanoma
	P. J. Wysock et al. (2006)32
	B78-H1
	heterotopic syngraft tumour implantation
	captopril 
(25, or 60 mg/kg/day)
	caliper
	captopril did not affect tumour growth
	-
	-

	

	

	

	

	

	

	

	

	Effects of ARBs on cancer assessed in vivo

	Breast cancer
	W. Li et al. (2021)33
	MCa-M3C
	orthotopic syngraft tumour implantation in mice
	losartan 
(40 mg/kg/day p.o.)
	caliper
	losartan alone did not affect tumour growth
	-
	losartan enhanced tumour response to radiation therapy

	Breast cancer
	L. E. Mainetti et al. (2020)34
	M-234p or M-406
	heterotopic syngraft tumour implantation
	losartan 
(150-200 mg/kg/day p.o.)
	caliper
	losartan alone did not affect tumour growth
	-
	losartan enhanced tumour response to cyclophosphamide: increased number of TUNEL+ and Foxp3+ cells, decreased number of HIF1-α positive cells, lower % of αSMA+ positive cells

	Breast cancer
	X-J. Cai et al. (2021)35
	NIH 3T3 & 4T1 (3:1)
	heterotopic syngraft tumour implantation
	candesartan 
(20 mg/kg/day p.o.)
	caliper
	candesartan decreased tumour growth and metastasis
	tumor vessel normalization and depletion of ECM, inhibition of metastasis by eliminating collagen‑I
	candesartan + pegylated liposome–encapsulated zoledronic acid combination: stronger decrease in active TGF-β1 but no significant improvement over single treatment

	Breast cancer
	T. Takiguchi et al. (2021)36
	4T1-Luc
	orthotopic syngraft tumour implantation
	valsartan 
(60 mg/kg/day p.o.)
	micro-computed tomography imaging
	valsartan attenuates tumour growth and metastases induced by angiotensin-II
	attenuated upregulation of protein expressions caused by Ang II (c-Myc, cyclin D1, fibronectin, vimentin, αSMA and Snail)
	-

	Breast cancer
	Y. Ma et al. (2019)37
	MDA-MB-231, or
4T1
	orthotopic xenograft tumour implantation
	losartan 
(40 mg/kg/day p.o.)
	caliper, bioluminescence imaging
	losartan reduces tumor growth and lymph node metastasis
	reduced CXCR4/SDF-1α expression
	-

	Breast cancer
	R. Coulson et al. (2017)38
	-
	MPA+DMBA-induced breast cancer
	losartan 
(600 mg/L in drinking water ad libitum)
	timet o first tumour incidence
	losartan delayed tumor onset, inhibited progression
	decreased cytokine production, decreased TGFβ1, integrin β3, connective tissue growth factor
	-

	Breast cancer
	T. Xia et al. (2018)39
	4T1
	heterotopic syngraft tumour implantation
	losartan 
(2.5, or 10 mg/kg/day i.v.)
	caliper
	losartan did not affect tumour growth
	-
	-

	Breast cancer
	E. Oh et al. (2016)40
	MCF7, or
AGTR1-overexpressing MCF7
	heterotopic xenograft tumour implantation
	losartan 
(90 mg/kg i.p. three times a week)
	caliper
	losartan inhibited tumor growth and angiogenesis upregulated by AGTR1 overexpression
	increasing mesenchymal markers and decreasing E-cadherin levels
	-

	Breast cancer
	D. R. Rhodes (2009)41
	MCF7-AGTR1
	orthotopic xenograft tumour implantation
	losartan 
(90 mg/kg/day)
	caliper
	losartan reduced early and late tumor growth
	-
	-

	
	
	MCF7-Gus
	orthotopic xenograft tumour implantation
	losartan 
(90 mg/kg/day)
	caliper
	no effect on tumor growth
	-
	-

	Lung cancer
	D. Volonte et al. (2021)42
	-
	K-RasLA2-G12D mice
	losartan 
(50 mg/kg/day i.p.)
	number of surface lung tumors
	losartan inhibits lung tumor formation
	downregulation of phospho(Tyr705)-STAT3, upregulated AGT and HMGA1 mRNAs
	-

	Lung cancer
	D. P. Regan et al. (2019)
	4T1-luc, or CT26-luc, or CT26-GFP
	heterotopic syngraft tumour implantation
	losartan (60mg/kg/day i.p.)
	bioluminescence imaging
	losartan supressed pulmonary metastasis growth
	sustained blockade of inflammatory monocyte recruitment
	not performed

	Colorectal cancer
	E. Tabatabai et al. (2021)43
	CT-26
	heterotopic syngraft tumour implantation
	candesartan 
(6.5 mg/kg/day i.p.)
	caliper
	candesartan inhibited tumour growth
	decreasing collagen content, inducing tumor necrosis and changing the oxidant/antioxidant balance in tumor tissue
	candesartan enhanced the anti-tumor effects of 5-FU

	Colorectal cancer
	M. Hashemzehi et al. (2021)44
	HT-29
	heterotopic xenograft tumour implantation
	losartan 
(90 mg/kg/day i.p.)
	caliper
	losartan inhibited tumor growth
	inhibiting angiogenesis and changing the oxidant/anti-oxidant balance in tumor tissue
	losartan enhanced the anti-tumor effects of 5-FU

	Colorectal cancer
	U. Dougherty et al. (2019)45
	-
	Apc+/LoxP ; Cdx2P-Cre mice
	losartan 
(160 mg/L in drinking water ad libitum)
	colonoscopy
	losartan decreased cancer incidence and tumour size
	reduced pAKT and pERK
	losartan+vitamin D combination: tumor multiplicity was numerically less, reduced β-catenin expression and ADAM17 from VD single treatment was not observed in the combination treatment

	Colorectal cancer
	F. Asgharzadeh et al. (2022)46
	CT-26
	heterotopic syngraft tumour implantation in mice
	valsartan 
(40 mg/kg/day p.o.)
	caliper
	valsartan reduced tumour growth
	induction of apoptosis via inhibiting RAS pathway
	valsartan increased the anti-cancer efficacy of 5-FU

	Colorectal cancer
	S. C. W. Stevens et al. (2015)47
	C26
	heterotopic syngraft tumour implantation in mice
	losartan 
(10 mg/kg in drinking water ad libitum)
	terminal tomour weight
	losartan reduced tumor weight
	reduction in adenocarcinoma cell proliferation
	-

	Melanoma
	S. Ishikane et al. (2018)48
	B16-F10
	syngraft lung metastasis model (tail vein injection)
	valsartan (10, or 20, or 40 mg/kg/day in drinking water ad libitum)
	nodule counting
	valsartan alone did not affect metastases, but inhibited angiotensin-II-induced metastatic colony formation
	-
	-

	Melanoma
	A. H. Otake et al. (2010)49
	B16-F10
	orthotopic syngraft tumour implantation
	losartan 
(75 mg/kg/day doubled every 3 days until 300 mg/kg/day p.o.)
	caliper
	losartan decreased tumor volume, no decrease in metastasis
	lower new vessel formation in tumors
	-

	Prostate cancer
	A. Alhusban et al. (2014)50
	PC3
	heterotopic xenograft tumour implantation
	candesartan 
(6.5 mg/kg/day i.p.)
	caliper
	candesartan inhibited tumour growth
	inhibited VEGF mRNA expression Independent of AT2-R activation
	-

	Prostate cancer
	S. Takahashi et al. (2012)51
	-
	TRAP rats, spontaneous
	telmisartan or candesartan 
(2 or 10 mg/kg/day in drinking water ad libitum)
	counting total acini in each prostatic lobe
	both doses of candesartan or telmisartan attenuated prostate carcinogenesis
	activation of caspases, inactivated p38 MAPK, down-regulated androgen receptors
	-

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	

	

	Effects of MRAs on cancer assessed in vivo

	Colorectal cancer
	W-H. Leung et al. (2013)52
	-
	C57BL/6J-APCMin/J mice
	spironolactone (1.25 mg/mouse i.p. twice a week)
	polyp counting
	spironolactone decreased number of polyps
	increased the expression of Raet1 ligand in the polyps, up-regulation of NKG2DL expression independent of the MR pathway
	-

	
	
	HT29, or HCT116
	heterotopic xenograft tumour implantation in mice
	spironolactone (1.25 mg/mouse i.p. twice a week)
	bioluminescence imaging
	spironolactone inhibits tumor metastasis
	antimetastatic effect is independent of MR but activation of the ATM–ATR pathway requires the activation of RXRγ
	-

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	

	Effects of SGLT2Is on cancer assessed in vivo

	Breast cancer
	J. Zhou et al. (2020)53
	MCF-7
	heterotopic xenograft tumour implantation
	dapagliflozin 
(100 mg/kg/day p.o.)
	caliper
	dapagliflozin delayed tumor growth
	-
	-

	Breast cancer
	A. R. Nasiri et al. (2019)54
	E0771
	heterotopic syngraft tumour implantation in obese and non-obese mice
	dapagliflozin 2.5 mg/kg/day in drinking water ad libitum
	caliper
	dapagliflozin slows tumor growth in insulin-dependent manner
	reversing hyperinsulinemia
	-

	Colorectal cancer
	A. R. Nasiri et al. (2019)54
	MC38
	heterotopic syngraft tumour implantation in obese and non-obese mice
	dapagliflozin 2.5 mg/kg/day in drinking water ad libitum
	caliper
	dapagliflozin slows tumor growth in insulin-dependent manner
	reversing hyperinsulinemia
	-

	Colorectal cancer
	J. Korfhage et al. (2022)55
	-
	C57BL/6J-Apcmin mice, spontaneous
	chow containing 180 parts per million canagliflozin for 30-72 days
	intestinal section imaging
	canagliflozin increased intestinal adenoma burden in female mice
	-
	-

	Prostate cancer
	C. Scafoglio et al. (2015)56
	PC3
	heterotopic xenograft tumour implantation
	canagliflozin
(30 mg/kg/day p.o.)
	microPET/CT imaging
	canagliflozin reduced tumor growth
	increased central necrotic area
	canagliflozin+gemcitabine combination: higher reduction in tumor growth
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