Table 1: Characteristics of included studies
	Author
	Year
	Location
	animal 
	Sepsis model
	Type of EV 
	Isolation protocol
	measurement
	Candidate contents
	Dose of admistration
	Route of injection
	Time to administration
	antibiotic
	Time to observe results 
	Results
	Organ involvement measurement

	Study of mortality and inflammation

	Xiaohong Wang et al. (1)
	2015
	China
	Mouse C57BL/6
	CLP
	BMMSCs, Allogeneic
	Differrential centrifugation
	Confocal microscope and Western blotting
	miR-223
	3 ug/g
	IV
	1h after sepsis induction
	NR
	1.5 days
	mortality and inflammation
	Heart

	Antoine Monsel et al.(2)
	2015
	United state
	Mouse C57BL/6
	E.coli induce lung injury
	hBMMSCs, Xenogeneic
	Ultracentrifugation
	TEM and Western blotting
	NR
	90 mg 
	IV
	4h after sepsis induction
	NR
	3 days
	mortality and inflammation
	Lung

	Yuxian song et al.(3)
	2017
	China
	Mouse C57BL/6
	CLP
	ucMSCs, IL1b primed ucMSCs, Xenogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	Alix
	30 ug
	IV
	4h after sepsis induction
	NR
	7 days
	mortality and inflammation
	Lung, Kidney, and Liver

	Chia-Lo Chang et al. (4)
	2018
	Taiwan
	Rat SD
	CLP
	ADMSCs, Allogeneic
	Differrential centrifugation
	Western blotting
	NR
	100 µg
	IV
	3h after sepsis induction
	NR
	3 days
	mortality and inflammation
	Lung and Kidney

	Amir K. Varkouhi et al.(5)
	2019
	Canada
	Rat SD
	E.coli induce lung injury
	huUCMSCs, IFNg primed huUCMSCs, Xenogeneic
	Ultracentrifugation
	TEM, NTA and Flow cytometry
	NR
	
	IV
	30min after sepsis induction
	NR
	2 days
	mortality and inflammation
	Lung

	Rongxue Zhang et al. (6)
	2020
	China
	Mouse C57BL/6
	CLP
	huUCMSCs, Xenogeneic
	Differrential centrifugation
	TEM, NTA and Western blotting
	miR-146b
	120 ug
	IV
	3h after sepsis induction
	NR
	3 days
	mortality and inflammation
	Kidney

	Fang Gao et al. (7)
	2020
	China
	Mouse C57BL/6
	CLP
	huADMSCs, Xenogeneic
	Ultracentrifugation
	TEM and Western blotting
	NR
	100 µg
	IV
	4h after sepsis induction
	NR
	2 days
	mortality and inflammation
	Kidney

	Huimin Deng et al. (8)
	2020
	China
	Mouse C57BL/6
	LPS induced ARDS
	BMMSCs, Allogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	NR
	100 μg
	IT
	1h after sepsis induction
	NR
	7 days
	mortality and inflammation
	Lung

	Danyang Zheng et al. (9)
	2021
	China
	Rat SD
	CLP
	BMMSCs, Allogeneic
	Differrential centrifugation
	TEM, DLS and Flow cytometry
	mfn1, mfn2, OPA1, and PGC-1α
	2 × 107 particles
	IV
	0h after sepsis induction
	NR
	2 days
	mortality and inflammation
	GUT

	Qin Zhou et al. (10)
	2021
	China
	Mouse C57BL/6
	CLP
	huMSCs, Xenogeneic
	Ultracentrifugation
	TEM
	PINK-1
	2 ug/g
	IP
	0h after sepsis induction
	NR
	10 days
	mortality and inflammation
	Heart

	Jia Sun et al. (11)
	2021
	China
	Mouse C57BL/6
	CLP
	BMMSCs, Allogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	miR-27b
	30 ug
	IV
	4h after sepsis induction
	NR
	7 days
	mortality and inflammation
	NR

	Jie Chen et al. (12)
	2021
	China
	Mouse C57BL/6
	CLP
	huUCMSCs, Xenogeneic
	Differrential centrifugation
	TEM, NTA and Western blotting 
	NR
	30 UL
	IV
	6h after sepsis induction
	NR
	7 days
	mortality and inflammation
	Lung

	Mengying Yao et al.(13)
	2021
	China
	Mouse C57BL/6
	CLP
	MSCs, IL1b primed MSCs, Allogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	miR-21
	40 μg 
	IV
	4h after sepsis induction
	NR
	7 days
	mortality and inflammation
	Liver

	Qin Zhou et al. (14)
	2021
	China
	Mouse C57BL/6
	CLP
	huMSC, Xenogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	PINK1
	2 μg/g 
	IP
	0h and 6h after sepsis induction
	NR
	7 days
	mortality and inflammation
	Heart

	Mahshid Akhavan Rahnama et al. (15)
	2021
	Iran
	Mouse C57BL/6
	E.coli induced sepsis
	huUCMSCs, Xenogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	NR
	1.5 μg/g
	IV
	5h after sepsis induction
	NR
	7 days
	mortality and inflammation
	Lung, Kidney, and Liver

	Liangjun Xia et al.(16)
	2021
	China
	Mouse C57BL/6
	LPS induce lung injury
	huADMSCs, Xenogeneic
	Ultracentrifugation
	TEM and NTA
	Mitochondria components
	10 ug
	IV
	4h after sepsis induction
	NR
	7 days
	mortality and inflammation
	Lung

	Yuan Su et al. (17)
	2021
	China
	Mouse C57BL/6
	LPS induced sepsis
	BMMSC, Allogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	miR-17
	100 μg
	IV
	1h after sepsis induction
	NR
	2 days
	mortality and inflammation
	NR

	Xiaoyan et al. 
	2022
	China
	Mouse C57BL/6
	CLP
	ADMSCs, Allogeneic
	Centrifugation and filtration
	NTA
	NR
	2 ug/kg
	IV
	4h after sepsis induction
	NR
	7 days
	mortality and inflammation
	NR

	Ruichao Niu et al. (18)
	2022
	China
	Mouse C57BL/6
	CLP
	BMMSCs, Allogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	miR-21a-5p
	40 μg 
	IV
	0h after sepsis induction
	NR
	7 days
	mortality and inflammation
	Lung, Kidney, and Liver

	Shan Cao et al. (19)
	2022
	China
	Mouse C57BL/6
	CLP
	AMSCs, hypoxia induced AMSCs, NR
	Ultracentrifugation
	TEM, NTA and Western blotting
	NR
	2 mg/kg 
	IV
	4h after sepsis induction
	imipenem
	7 days
	mortality and inflammation
	Lung, Kidney, and Liver

	Xiaoyan Wang et al. (20)
	2022
	China
	Mouse C57BL/6
	CLP
	ADSCs, Allogeneic
	Ultracentrifugation
	TEM, NTA, Fow cytometry and Western blotting
	NR
	2 ug/kg
	IV
	4h after sepsis induction
	imipenem 
	7 days
	mortality and inflammation
	Lung

	Haojie Yuan et al. (21)
	2022
	China
	Mouse C57BL/6
	CLP
	BMMSCs, Allogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	LncRNA KCNQ10T1 
	NR
	NR
	NR
	NR
	3 days
	mortality and inflammation
	Heart

	Wen Zhang et al. (22)
	2022
	China
	Rat SD
	LPS induce AKI
	AMDSCs, BMMSCs, Allogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	NR
	1x105 particles
	IP
	Before sepsis induction
	NR
	2 days
	mortality and inflammation
	Kidney

	Xiaoxia Wang et al. (23)
	2022
	China
	Mouse C57BL/6
	LPS induce lung injury
	BMMSC, Allogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	miR-130b-3p
	3 ug/g
	IV
	2h and 12h after sepsis induction
	NR
	4 days
	mortality and inflammation
	Lung

	Huimin Deng et al. (24)
	2022
	China
	Mouse C57BL/6
	LPS induced ARDS
	huADMSCs, huBMMSCs, huUCMSCs, Xenogeneic
	Ultracentrifugation
	NTA
	NR
	100 μg
	IT
	1h after sepsis induction
	NR
	7 days
	mortality and inflammation
	Lung

	Wei Peng et al. (25)
	2023
	China
	Rat SD
	CLP
	iMSC, NR
	Ultracentrifugation
	TEM, NTA and Western blotting
	miR-125b-5p 
	2 mg/kg 
	IP
	4h after sepsis induction
	NR
	7 days
	mortality and inflammation
	Lung

	Jizhen Cai et al. (26)
	2023
	China
	Mouse C57BL/6
	CLP
	huUCMSCs, Xenogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	miR-26a-5p
	5×106 particles
	IV
	Before sepsis induction
	NR
	7 days
	mortality and inflammation
	Liver

	Cui Jin et al. (27)
	2023
	China
	Rat SD
	CLP
	BMMSCs, NR
	Ultracentrifugation
	TEM, NTA and Western blotting
	NR
	100 ug
	IV
	3h after sepsis induction
	NR
	7 days
	mortality and inflammation
	Kidney

	Natália G. Blanco et al. (28)
	2023
	Brazil
	Mouse C57BL/6
	CLP
	stress induced BMMSCs, ADMSCs, LMSCs, Allogeneic
	Ultracentrifugation
	NTA and Western blotting
	NR
	3x106 particles
	IV
	24h after sepsis induction
	NR
	2 days
	mortality and inflammation
	Lung, Kidney, and Liver

	Yin Chen et al. (29)
	2023
	China
	Mouse C57BL/6
	CLP
	huAMSCs, Xenogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	TGF-b
	1x106 particles
	IV
	4h after sepsis induction
	NR
	1 days
	mortality and inflammation
	Lung

	Paulius Valiukevicˇius et al. (30)
	2023
	Lithuania 
	Mouse C57BL/6 
	LPS induce lung injury
	huUCMSCs, Xenogeneic
	Tangential flow filtration filter 
	NTA and Flow cytometry
	NR
	5× 105 particles
	IP
	4h after sepsis induction
	NR
	7 days
	mortality and inflammation
	Lung

	Kento Homma  et al. (31)
	2023
	United state
	Merino sheep 
	P. aeruginosa induced lung injury
	huBMMSCs, Xenogeneic
	Ultracentrifugation
	NTA
	NR
	2× 109 particles
	IV
	30min after sepsis induction
	NR
	1 days
	mortality and inflammation
	NR

	Study of inflammation

	Ying–Gand Zhu et al. (32)
	2014
	China
	Mouse C57BL/6
	LPS induce lung injury
	hMSCs, Xenogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	NR
	1.5× 106 particles
	IV and IT
	0h after sepsis induction
	NR
	2 days
	inflammation
	Lung

	Xiao-Dan Tang et al.
	2017
	China
	Mouse C57BL/6
	LPS induce lung injury
	huBMMSC, Xenogeneic
	Ultracentrifugation
	TEM
	NR
	NR
	IT
	1h after sepsis induction
	NR
	2 days
	inflammation
	Lung

	Kyong-Su Park et al. (33)
	2019
	South Korea
	Mouse C57BL/7
	E.coli induced sepsis
	huBMMSCs, Xenogeneic
	Ultracentrifugation
	TEM and NTA
	NR
	2× 109 particles
	IP
	0h after sepsis induction
	NR
	1/4 days
	inflammation
	NR

	Xiaomeng Yi et al. (14)
	2019
	China
	Mouse C57BL/6
	LPS induce lung injury
	BMMSC, Allogeneic
	Differrential centrifugation
	TEM, NTA and Flow cytometry
	miR-30b-3p
	100 µg
	IV
	Before sepsis induction
	NR
	2 days
	inflammation
	Lung

	Qi Hao et al. (34)
	2019
	United state
	Mouse C57BL/6
	LPS induce lung injury and E.coli induced lung injury
	huBMMSC, Xenogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	miR-145
	1x1010 particles 
	IV
	4h after sepsis induction
	NR
	1 days
	inflammation
	Lung

	Xuxia Wei et al. (35)
	2020
	China
	Mouse C57BL/6
	LPS induce lung injury
	huUCMSCs, Xenogeneic
	Exosome Isolation Reagent 
	TEM and Western blotting
	miR-377-3p
	2× 105 particles
	IT
	4h after sepsis induction
	NR
	2 days
	inflammation
	Lung

	Xiaozhi Bai et al. (36)
	2020
	China
	Mouse C57BL/6
	LPS induced sepsis
	AMSCs, Allogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	miR146a
	200 ug
	IV
	0h after sepsis induction
	NR
	1 days
	inflammation
	Lung, Kidney, and Liver

	Yongju Pei et al. (37)
	2021
	China
	KM mouse
	CLP
	BMMSCs, Allogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	miR0-141
	2 ug/g
	IV
	1h after sepsis induction
	NR
	3 days
	inflammation
	Heart

	Xuan Liu et al. (38)
	2021
	China
	Rat SD
	LPS induce lung injury
	BMMSCs, Allogeneic
	Exo Quick TC 
	TEM, NTA and Western blotting
	NR
	50 uL 
	IV
	4h after sepsis induction
	NR
	
	inflammation
	Lung

	Jiangmei Wang et al. (39)
	2020
	China
	Mouse C57BL/6
	CLP
	MSC,NR
	Ultracentrifugation
	Western blotting
	miR-27a-3p
	50 ug
	IV and IT
	30min after sepsis induction
	NR
	2 days
	inflammation
	Lung

	Weijun Shen et al. (40)
	2022
	China
	Mouse C57BL/6 
	CLP
	ADMSCs, Allogeneic
	Ultracentrifugation
	TEM and Western blotting
	circ-Fryl
	200 ug
	IV
	NR
	NR
	7 days
	inflammation
	Lung

	Fateme Eshghi et al. (41)
	2022
	Iran
	Mouse BALB/C 
	LPS induced sepsis
	huUCMSCs, Xenogeneic
	Differrential centrifugation
	TEM, DLS and Flow cytometry
	NR
	2 ug/kg
	IV
	1h after sepsis induction
	NR
	2 days
	inflammation
	Lung, Kidney, and Liver

	Lijuan Xu et al. (42)
	2022
	China
	Mouse C57BL/6
	LPS induce lung injury
	huADMSCs, Xenogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	Nrf-2
	0.5× 109 particles
	IV
	12h after sepsis induction
	NR
	1 days
	inflammation
	Lung

	Chengkuan Zhao et al. (43)
	2023
	China
	Mouse C57BL/6
	CLP
	huAMSCs, Xenogeneic
	Exosome Isolation Reagent 
	TEM, NTA and Western blotting
	miR-150-5p
	100 µg
	IV
	24h after sepsis induction
	NR
	2 days
	inflammation
	Lung

	Hector Gonzalez et al. (44)
	2023
	Ireland
	Mouse C57BL/6
	E.coli induce lung injury
	huBMMSCs and huUCMSCs Xenogeneic
	Ultracentrifugation and Tangential flow filtration filter 
	NTA and Flow cytometry
	NR
	5x108 particles
	IV
	4h after sepsis induction
	NR
	1 days
	inflammation
	Lung

	Jia Liu et al. (45)
	2023
	China
	Mouse C57BL/6
	LPS induce lung injury
	BMMSCs and LPS primed BMMSCs, Allogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	ATG2B
	30 ug
	IV
	4h after sepsis induction
	NR
	2 days
	inflammation
	Liver

	Yiming Tao et al.(46)
	2023
	China
	Mouse C57BL/6
	LPS induce lung injury
	BMSC, Allogeneic
	Ultracentrifugation
	TEM, NTA and Western blotting
	miR-125b-5p
	2× 109 particles
	IV
	2h after sepsis induction
	NR
	3 days
	inflammation
	Lung

	Hui Xu et al. (47)
	2023
	China
	Rat SD
	LPS induce lung injury
	BMMSCs, Allogeneic
	Ultracentrifugation
	TEM and NTA
	miR-223
	200 ug
	IV
	1h after sepsis induction
	NR
	1/4 days
	inflammation
	Lung

	Alvin Tieu et al. (48)
	2023
	Canada
	Mouse C57BL/6
	LPS induce lung injury
	huUCMSCs, Xenogeneic
	Ultracentrifugation
	NTA and Western blotting
	NR
	15 ug
	IV
	0.5, 5, 10, 24h after sepsis induction
	NR
	3 days
	inflammation
	Lung

	Lei Pei et al. (49)
	2023
	China
	Mouse C57BL/6
	LPS induced sepsis
	MSC, NR
	Ultracentrifugation
	TEM, NTA and Western blotting
	NR
	10 mg/kg
	IV
	0h after sepsis induction
	NR
	1 days
	inflammation
	Liver


Abbreviation: rat SD; Sprague Dawley rat, KM mouse; Kunming Mouse, CLP; cecal ligation puncture, MSCs; mesenchymal stem cells, BMMSCs; bone marrow derived mesenchymal stem cells, UCMSCs; umbilical cord derived mesenchymal stem cells, ADMSCs; adipose derived mesenchymal stem cells, huBMMSCs; human bone marrow derived mesenchymal stem cell, huUCMSCs; human umbilical cord derived mesenchymal stem cells, huADMSCs; human adipose derived mesenchymal stem cells, iMSC; induced mesenchymal stem cells, TEM; transmission electron microscope, NTA; nano-tracking analysis, DLS; dynamic light scattering, IV; intravenous injection, IP; intraperitoneal injection, IT; intratracheal injection , and NR; not record 


























