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Table 1 Chemotherapy induced DI-AKI
	Type
	Herbal/ Active ingredients/ Formula
	Species, Source
	Drug
	Animal/Cell
	Dose, Duration, Route of H/A/F
	Dose, Duration, Route of drug
	Main outcome

	Histopathology
Scorea
	Study

	In vivo
	jian-pi yi-qi li-shui decoction 

	-
	cisplatin
	male, female Wistar rats
	1 ml/d for 7d, ig
	0.3 mg/d for 3d, sc
	SrCr↓, BUN↓, NAG↓, β2-mG↓, Na/K ATPase↑
	N
	(Cheng, 1992)

	In vitro
	magnesium lithospermate B

	Salvia miltiorrhiza Bunge [Lamiaceae]
	cisplatin
	LLC-PK1 cells
	2.5, 12.5, 25, 50,125 μM
	0.25 μM
	LDH↑, MDA↓
	N
	(Yokozawa et al., 1997)

	In vivo
	ginsenoside-Rd
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	male Wistar rats
	100 mg/kg/d for 30d, ig
	6 mg/kg for single injection, ip
	SrCr↓, BUN↓, MDA↓, SOD↑, GPx↑
	N
	(Yokozawa and Liu, 2000)

	In vivo and in vitro
	Panax notoginseng saponins
	Panax notoginseng (Burkill) F.H.Chen [Araliaceae]
	cisplatin
	rabbits/ rabbit proximal tubular cells
	100, 200 mg/kg/d for 6d, ig; 10/ 100mg for 24h
	5 mg/kg/d for 4d, ip
	SrCr↓, BUN↓, cell viability↑, DNA interstrand cross-link↓, DNA-protein interstrand cross-link↓, cytosolic free [Ca2+]i overload↓
	N
	(Liu and Zhou, 2000)

	In vivo
	Radix Salviae Miltiorrhizae extract
	Salvia miltiorrhiza Bunge [Lamiaceae]
	cisplatin
	rabbits
	0.1 g/d/kg BW for 7d, ig
	5 mg/kg for single injection, ip
	SrCr↓, MDA↓, LDH↓, GFR↑
	+
	(Jeong et al., 2001)

	In vivo and in vitro
	ginsenoside Rd
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	male Wistar rats/ LLC-PK1 cells
	1.5 mg/kg/d for 30d, ig; 25, 50, 125 μM
	6 mg/kg for single injection, ip
	SrCr↓, BUN↓, DNA fragmentation↓
	N
	(Yokozawa and Dong, 2001)

	In vivo
	Folium Ginkgo extract 
	Ginkgo biloba L. [Ginkgoaceae]
	cisplatin
	male SD rats
	100 mg/ml/kg/d for 10d, ig
	7 mg/kg for single injection, ip
	SrCr↓, BUN↑, NO↓, MPO↓, MDA↓, MTP↓
	N
	(Gulec et al., 2006)

	In vivo
	zingiber officinale Roscoe 
	Zingiber officinale Roscoe [Zingiberaceae]
	cisplatin
	male Swiss Albino mice
	250, 500 mg/kg for single dose, ig
	10 mg/kg BW for single injection, ip
	SrCr↓, BUN↓, SOD↑, CAT↑, GPx↑, GSH↑, MDA↓
	N
	(Ajith et al., 2007) 

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	cisplatin
	male Wistar rats
	15, 30, 60 mg/ml/kg/d for 5d, ig
	5 mg/kg for single injection, ip
	SrCr↓, BUN↓, TNF-α↓, SOD↑, GSH↑, CAT↑, LPO↓
	+
	(Kuhad et al., 2007)

	In vivo
	sesame oil 
	Sesamum indicum L. [Pedaliaceae]
	cisplatin
	female C57BL/6 mice
	0, 2, 4, 8 mL/kg for 3d, ig
	20 mg/kg for single injection, sc
	SrCr↓, BUN↓, MDA↓, hydroxyl radical↓, peroxynitrite↓, nitrite↓
	+
	(Hsu et al., 2007)

	In vivo
	tetramethylpyrazine 
	Conioselinum anthriscoides 'Chuanxiong' [Apiaceae] et al.
	cisplatin
	male Wistar
rats
	80 mg/kg/d for 7d, ig
	6 mg/kg for single injection, ip
	SrCr↓, BUN↓, NAG↓, GSH↑, SOD↑, TOX↑
	+
	(Ali et al., 2008)

	In vivo
	tetramethylpyrazine
	Conioselinum anthriscoides 'Chuanxiong' [Apiaceae] et al.
	cisplatin
	male SD rats
	50, 100mg/kg/d for 7d, ip
	8mg/kg for single injection, iv
	SrCr↓, BUN↓, MDA↓, NAG↓, SOD↑, GSH↑, GST↑, iNOS↓, NO↓
	N
	(Liu et al., 2008)

	In vivo
	Radix Rubiae extract 
	Rubia cordifolia L. [Rubiaceae]
	cisplatin
	male Swiss Albino mice
	250, 500 mg/kg BW for single dose, ig 
	12 mg/kg BW for single injection, ip
	SrCr↓, BUN↓, GSH↑, GPx↑, SOD↑, MDA↓
	N
	(Joy and Nair, 2008)

	In vivo
	Rhizoma Curcumae Longae extract
	Curcuma longa L. [Zingiberaceae]
	cisplatin
	male ICR mice
	100-200 mg/kg BW for 4d, ig
	12.5 mg/kg BW for single injection, ip
	SrCr↓, BUN↓, GSH↑, GPx↑, SOD↑, MDA↓, CAT↑
	+
	(Jariyawat et al., 2009)

	In vivo
	Acorus calamus L. extracts 
	Acorus calamus L. [Acoraceae]
	cisplatin
	male Swiss albino mice
	250 mg/kg BW for single dose, ig
	12mg/kg BW for single injection, ip
	SrCr↓, BUN↓, GSH↑, GPx↑, SOD↑, CAT↑,
	+
	(Sandeep and Krishnan Nair, 2010)

	In vivo
	glycyrrhizic acid 
	Glycyrrhiza glabra L. [Fabaceae]
	cisplatin
	male Swiss albino mice
	75, 150 mg/kg/d for 7d, ig
	7mg/kg BW for single injection, ip
	SrCr↓, BUN↓, DNA fragmentation↓, GSH↑, MDA↓, CAT↑, GPx↑, GR↑, QR↑
	+
	(Arjumand and Sultana, 2011)

	In vitro
	chrysanthemum indicum extract 
	Chrysanthemum indicum L. [Asteraceae]
	cisplatin
	HK-2 cells
	0.025–0.2 %v/v for 1h
	50 mM
	GSH↑, NAC↑, apoptosis↓
	_
	(Pongjit et al., 2011)

	In vivo and in vitro
	ginsenoside Rg3
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	male
BALB/c mice / LLC-PK1 cells
	5, 10 mg/kg/d for 15d, ig; 10, 20 μM
	2/5 mg/kg/d for 15d, ip; 50 μM
	SrCr↓, BUN↓, MDA↓, ROS↓, GPx↑, SOD↑, CAT↑, Nrf2↓, NQO1↓, HO-1↓
	N
	(Lee et al., 2012)

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	cisplatin
	male C57BL/6 mice
	100 mg/kg for single injection, i.p
	20 mg/kg for single injection, i.p
	SrCr↓, BUN↓, TNF-α↓, MCP-1↓, ICAM-1↓ 
	+
	(Ueki et al., 2013)

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	cisplatin
	male Wistar rats
	200 mg/kg for single dose, ig
	6 mg/kg for single injection, ip
	SrCr↓, BUN↓, LPO↓, GSH↑, GST↑, CAT↑,
MnSOD↓
	N
	(Waseem et al., 2013)

	In vivo
	hesperidin 
	Citrus × aurantium f. deliciosa (Ten.) M.Hiroe [Rutaceae] et al.
	cisplatin
	male Wistar
rats
	200 mg/kg/day for 10d, ig
	7.5 mg/kg for single injection, i.p
	SrCr↓, BUN↓, MDA↓, ROS↓, TNF-α↓, GR↑, MPO↓, GSH↑, CAT↑, GPx↑, caspase-3↓
	+
	(Sahu et al., 2013)

	In vivo and in vitro
	Chungsimyeonja
tang
	-
	cisplatin
	male SD rats/ PK15 cells
	100, 300, 500 mg/kg for 28d, ig
	5 mg/kg for single injection, ip
	SrCr↓, BUN↓, MDA↓, GSH↑ 
	+
	(Kim et al., 2014)

	In vivo 
	red ginseng 
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	male SD rats
	100, 300, 500 mg/kg for 28d， ig
	5 mg/kg for single injection, ip
	SrCr↓, BUN↓, MDA↓, GSH↑, TNF-α↓, apoptosis↓
	+
	(Kim et al., 2014)

	In vivo
	aged garlic extract 
	Allium sativum L. [Amaryllidaceae]
	cisplatin
	male Wistar
rats
	250 mg/kg/d for 21d, ig
	7.5 mg/kg for single injection, ip
	SrCr↓, BUN↓, MDA↓, GSH↑, CAT↑, SOD↑
	+
	(Nasr and Saleh, 2014)

	In vivo
	pseudoginsenoside F11
	Panax quinquefolius L. [Araliaceae]
	cisplatin
	male SD rats
	10 mg/kg/d for 9d, ig
	6 mg/kg for single injection, ip
	SrCr↓, BUN↓, LPO↓, GPx↑, SOD↑, Bax/Bcl2↓, p53↓, caspase-3/9↓
	+
	(Wang et al., 2014)

	In vivo
	zingiber officinale Roscoe 
	Zingiber officinale Roscoe [Zingiberaceae]
	cisplatin
	adult male albino rats
	120 mg/kg every other day for 4w, ig
	3.3 mg/kg BW for 3d, ip
	SrCr↓, BUN↓, Bax↓, Bcl-2↑,
	+
	(Ali et al., 2015)

	In vivo and in vitro
	Radix Ginseng, ginsenoside Rg3/Rg5/Rk1
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	male C57/BL6 mice/ LLC-PK1 cells
	120 mg/kg/d for 10d, ig; 50, 100, 250 μg/mL
	16 mg/kg for single injection, ip; 25 mM
	JNK↓, p53↓, caspase-3↓
	N
	(Park et al., 2015)

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	cisplatin
	male Wistar
Rats
	100 mg/kg/d for 10d, ig
	7 mg/kg for single injection, ip
	SrCr↓, BUN↓, MDA↓, NAMPT↑, SIRT1↑, SIRT3↑, SIRT4↑
	N
	(Ugur et al., 2015)

	In vitro
	Angelica Sinensis Radix
	Angelica sinensis (Oliv.) Diels [Apiaceae]
	cisplatin
	HK-2 cells
	5, 50 mg/ml
	10 mM
	cell proliferation↑, apoptosis↓, ROS↓
	N
	(Bunel et al., 2015)

	In vitro
	ferulic acid
	Angelica sinensis (Oliv.) Diels [Apiaceae] et al.
	cisplatin
	HK-2 cells
	1, 10, 50 μM
	10 μM
	cell proliferation↑, collagen deposition↓, apoptosis↓, ROS↓
	N
	(Bunel et al., 2015)

	In vivo and in vitro
	WZ tablet
	Schisandra chinensis (Turcz.) Baill. [Schisandraceae]
	cisplatin
	male NIH mice/ HK-2 cells
	0.5 g/kg/d for 10d, ig; 2, 5, 10, 20 μg/ml
	15 mg/kg for single injection, ip; 30 μM
	SrCr↓, BUN↓, MDA↓, ROS↓, GSH↑, LDH↓, SOD↑, Nrf2↑, NQO1↑, HO-1↑, GCL↑
	+
	(Jin et al., 2015)

	In vivo
	Panax notoginseng saponins 
	Panax notoginseng (Burkill) F.H.Chen [Araliaceae]
	cisplatin
	male SD rats
	31.35 mg/kg/d for single dose, ip
	5 mg/kg for single injection, ip
	SrCr↓, BUN↓, HIF-1↑, Bcl-2↑, Atg5↑, Beclin-1↑, BNIP3↑, LC3II/LC3I↑
	+
	(Liu et al., 2015)

	In vivo
	resveratrol 
	Reynoutria japonica Houtt. [Polygonaceae] et al.
	cisplatin
	female Swiss albino mice
	25 mg/kg/d for 45d, ip
	5 mg/kg/d for 45d, ip
	SrCr↓, BUN↓, GSH↑
	+
	(Osman et al., 2015)

	In vivo and in vitro
	trichosanthes kirilowii extract 
	Trichosanthes kirilowii Maxim. [Cucurbitaceae]
	cisplatin
	rats/ PK15 cells
	100 mg/kg/d for 4w, ig; 50 μg/mL
	5 mg/kg for single injection, ip; 15 μg/mL
	SrCr↓, BUN↓, GSH↑, MDA↓, ROS↓, p53↓
	+
	(Seo et al., 2015)

	In vivo and in vitro
	curcumin 
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	cisplatin
	male Wistar
Rats/ LLC-PK1 cells
	80 mg/kg/d for 10d, ig; 12.5, 25, 50, 100 µM
	7.5 mg/kg BW for single injection, ip;
25 µM
	SrCr↓, BUN↓, COX-2↓, caspase-3↓
	+
	(Song et al., 2015)

	In vivo
	Radix Ginseng
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	male SD rats
	100 mg/kg/d BW for 15d, ig
	7.5 mg/kg BW for single injection, ip
	SrCr↓, BUN↓, p53↓, IL-6↓, TNF-α↓, NO↓, TBARS↓, GST↑, GPX↑, CAT↑, SOD↑, GSH↑, Na/K ATPase↑
	+
	(Yousef and Hussien, 2015)

	In vivo
	aged garlic extract
	Allium sativum L. [Amaryllidaceae]
	cisplatin
	male Wistar
rats
	250 mg/kg/d for 21d ig
	7.5 mg/kg for single injection, ip
	SrCr↓, BUN↓, SOD↑, CAT↑, MDA↓, GSH↑
	+
	(Youssef Nasr and Al Shahat Ibrahim, 2015)

	In vitro
	aqueous extract of cinnamon bark 
	Neolitsea cassia (L.) Kosterm. [Lauraceae]
	cisplatin
	Vero cells
	10, 20, 40, 50 μg/mL
	10, 15, 20, 25 μg/mL
	caspase-3↓, HO-1↑, Cyto c↓, Bax↓, ROS↓
	N
	(ElKady and Ramadan, 2016)

	In vitro
	Radix Ginseng, ginsenoside Rg3
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	LLC-PK1 cells
	100, 250, 500, 1000 μg/mL; 25, 50, 125, 250 μg/mL
	25 µM
	JNK↓, p53↓, caspase-3↓
	N
	(Han et al., 2016)

	In vivo
	eisenia foetida extract
	Pheretimaas pergillum(E Perrier)
	cisplatin
	male SD rats
	300, 500 mg/kg/d for 5d, ip and/or ig
	7.5 mg/kg/d for 5d, ip
	SrCr↓, BUN↓, MDA↓
	+
	(Jamshidzadeh et al., 2016)

	In vivo
	ginsenoside Rg5
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	male ICR mice
	10, 20 mg/kg/d for 10d, ig
	25 mg/kg for single injection, ip
	SrCr↓, BUN↓, MDA↓, SOD↑, TNF-α↓, IL-1β↓, COX-2↓, NF-κB↓, Bax↓, Bcl-2↑, CYP2E1↓, 4-HNE↓
	+
	(Li et al., 2016)

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	cisplatin
	male Wistar
rats
	200 mg/kg/d for 4d, ig
	7 mg/kg for single injection, ip
	SrCr↓, BUN↓, MPO↓, TNF-α↓, Il-1β↓, IL-6↓, IL-10↑, MDA↓, caspase-3↓, Fas↓, FasL↓, p53↓
	+
	(Topcu-Tarladacalisir et al., 2016)

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	cisplatin
	male Wistar rats
	200 mg/kg/dose for 3 dose, ig
	5 mg/kg for single injection, ip
	SrCr↓, BUN↓, NGAL↓, Kim-1↓, caspase-3↓, TGFβ1↓, collagen I↓, collagen IV↓, α-SMA↓, MDA↓, CAT↑, GR↑, Nrf2↑, Hsp70/72↓, 3-NT↓, PKCβ2↓, claudin-2↑, occludin↑, E-cadherin↑, β-catenina↑
	+
	(Trujillo et al., 2016)

	In vivo
	pomegranate rind extract 
	Punica granatum L. [Lythraceae]
	cisplatin
	Wistar rats
	50, 100, 200 mg/kg/d for 10d, ig
	8 mg/kg for single injection, ip
	SrCr↓, BUN↓, SOD↑, MDA↓, GSH↑, TNF-α↓, caspase-3↓, Il-1β↓, IL-6↓
	+
	(Karwasra et al., 2016)

	In vivo
	plantago major 
	Plantago asiatica L. [Plantaginaceae]
	cisplatin
	male Wistar
rats
	300, 600,1200 mg/kg/d for 20d, ig
	7 mg/kg BW for single injection, ip
	SrCr↓, BUN↓, MDA↓, CAT↑ 
	N
	(Parhizgar et al., 2016)

	In vivo
	Radix Salviae Miltiorrhizae
	Salvia miltiorrhiza Bunge [Lamiaceae]
	cisplatin
	male ICR mice
	3 g/kg/d for 7d, ig
	20 mg/kg for single injection, ip
	SrCr↓, BUN↓, GSH↑, MDA↓, Nrf2↑, HO-1↑, NQO1↑
	+
	(Cao et al., 2017)

	In vitro
	licorice extract, glycyrrhizic acid 
	Glycyrrhiza glabra L. [Fabaceae]
	cisplatin
	HK-2 cells
	50, 100, 200, 400 μg/mL; 1, 2, 5, 10 µM
	40 µM
	caspase-3↓, PARP↓, p53↓, ROS↓, p21↑
	N
	(Ju et al., 2017)

	In vitro
	ginsenosides Rk3 and Rh4
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	male SD rats / LLC-PK1 cells
	2, 6 mg/kg/d for 5d, ig; 1, 5, 10, 25, 50 μg/ mL
	5 mg/kg for single injection, ip; 20μM
	SrCr↓, BUN↓, SOD↑, CAT↑, GR↑, ROS↓
	+
	(Baek et al., 2017)

	In vitro
	ginsenoside Rh3
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	LLC-PK1 cells
	100 μM
	25 μM
	JNK↓, ERK↓, p38↓, caspase-3↓
	N
	(Lee and Kang, 2017)

	In vivo
	saponins from the leaves of Panax quiquefolium L.
	Panax quinquefolius L. [Araliaceae]
	cisplatin
	male ICR mice
	150, 300 mg/kg/d for 10d, ig
	20 mg/kg for single injection, ip
	SrCr↓, BUN↓, SOD↑, MDA↓, GSH↑, TNF-α↓, IL-1β↓, caspase-3/9↓, NF-κB↓, CYP2E1↓, HO-1↓, NOX4↓, COX-2↓, iNOS↓, Bax↓, Bcl-2↑
	+
	(Ma et al., 2017)

	In vivo
	Zhen-Wu-Tang 
	-
	cisplatin
	male Wistar rats
	1 ml/100g/d for 4d or 10d, ig
	6 mg/kg for single injection, ip
	SrCr↓, BUN↓, TGF-β↓, Wnt↓, β-catenin↓, Nrf2↑, PI3K↑, Akt↑, Bax↓, caspase-3↓, α-SMA↓ 
	+
	(Liu et al., 2017)

	In vivo
	genipin
	Gardenia jasminoides J.Ellis [Rubiaceae]
	cisplatin
	male C57BL/6J  
mice

	1-10 mg/kg for single dose, ip
	20 mg/kg for single injection, ip
	SrCr↓, BUN↓, cystatin C↓, Kim-1↓, SOD↑, GSH↑, NADPH oxidase↓, 4-HNE↓, 3-NY↓, TNF-α↓, IL-1β↓, caspase-3/7↓, NF-κB↓, p38↓, JNK↓, PARP↓, DNA fragmentation↓
	+
	(Mahgoub et al., 2017)

	In vivo
	curcumin 
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	cisplatin
	male Wistar rats
	200 mg/kg/d for 3d, ig
	5 mg/kg for single injection, ip
	SrCr↓, BUN↓,
FIS1↓, OPA1↑, parkin↓, SIRT3↑, PINK1↓, Mitochondrial membrane potential↑
	+
	(Ortega-Domínguez et al., 2017)

	In vivo
	Panax quiquefolium L. berry extract
	Panax quinquefolius L. [Araliaceae]
	cisplatin
	male ICR mice
	150, 300 mg/kg/d for 10d, ig
	20 mg/kg for single injection, ip
	SrCr↓, BUN↓, MDA↓, CYP2E1↓, 4-HNE↓, GSH↑, SOD↑, TNF-α↓, IL-1β↓, COX-2↓, iNOS↓, Bax↓, Bcl-2↑, caspase-3↓, NF-κB↓, p38↓, JNK↓, ERK↓
	+
	(Ma et al., 2017)

	In vivo and in vitro
	Dendrobii Caulis extract
	Dendrobium nobile Lindl. [Orchidaceae]
	cisplatin
	male SD rats/ PK15 cells
	100, 300, 500 mg/kg/d for 28d, ig;
50 μg/mL
	5 mg/kg for single injection, ip; 15 μg/mL
	SrCr↓, BUN↓, p53↓, GSH↑, ROS↓, MDA↓
	+
	(Shin et al., 2017)

	In vivo
	galangin 
	Alpinia officinarum Hance [Zingiberaceae]
	cisplatin
	male Wistar rats
	25, 50, 100 mg/kg/d for 10d, ig
	8mg/kg for single injection, ip
	SrCr↓, BUN↓, SOD↑, MDA↓, GSH↑, TNF-α↓, IL-6↓, Bax↓, Bcl-2↑, 
caspase-3↓, DNA fragmentation↓, NF-κB↓, p38↓, JNK↓, ERK↓
	+
	(Tomar et al., 2017)

	In vivo
	fruits of Radix Ginseng
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	male ICR mice
	200, 400 mg/kg/d for 10d, ig
	25 mg/kg for single injection, ip
	SrCr↓, BUN↓, MDA↓, GSH↑, SOD↑, CAT↑, CYP2E1↓, 4-HNE↓, TNF-α↓, IL-1β↓, COX-2↓, iNOS↓, Bax↓, Bcl-2↑
	+
	(Qi et al., 2017)

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	cisplatin
	female Wistar rats
	200 mg/kg/d for 10d, ig
	7.5 mg/kg for single injection, ip
	SrCr↓, BUN↓, TNF-α↓, IL-1β↓, IL-6↓, IL-8↓, IL-10↑
	+
	(Kumar et al., 2017)

	In vivo and in vitro
	dioscin
	Dioscorea oppositifolia L. [Dioscoreaceae]
	cisplatin
	male Wistar rats, male C57BL/6J mice/ NRK-52E, HK-2 cells
	10, 20, 40 mg/kg/d for 12d, 15, 30, 60 mg/kg/d for 10d, ig; 0, 50, 100, 200 400, 800, 1600, 3200 ng/mL
	7 mg/kg(rats) and 25 mg/kg (mice) for single injection, ip; 1-12 μg/mL
	SrCr↓, BUN↓, GCLC↑, GCLM↑, HO-1↑, Keap1↓, Nrf2↑, AP-1↓, COX-2↓, HMGB1↓, IκB-α↑, IL-1β↓, IL-6↓, TNF-α↓, NF-κB↓, miR-34a↓, Sirt1↑, ROS↓, GSH↑, MDA↓, GPx↑
	+
	(Zhang et al., 2017)

	In vivo
	andrographis paniculata 
	Andrographis paniculata (Burm.f.) Nees [Acanthaceae]
	cisplatin
	male Wistar rats
	200, 400 mg/kg/d for 7d, ig
	10 mg/kg/d for 2d, ip
	SrCr↓, BUN↓, Kim-1↓, Nrf2↑, MDA↓, NO↓, MPO↓, GSH↑, SOD↑, GPx↑
	+
	(Adeoye et al., 2018)

	In vivo and in vitro
	Huaiqihuang extractum 
	-
	cisplatin
	male C57BL/6 mice/ TECs
	6 g/kg/d for 3d, ig; 0/6/12/18 mg/ml
	20mg/kg for single injection, ip; 75μM
	SrCr↓, BUN↓, Kim-1↓, HMGB1↓, TLR4↓, p65↓, NF-κB↓, TNF-α↓, Bax↓, Bcl-2↑, RIP3↓, MLKL↓
	+
	(Guo et al., 2018)

	In vitro
	butyl pyroglutamate 
	Morus alba L. [Moraceae]
	cisplatin
	LLC-PK1 cells
	0, 10, 25 μM 
	25 μM
	JNK↓, p38↓, caspase-3↓
	N
	(Lee et al., 2018)

	In vivo
	ginsenoside Re
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	male ICR mice
	25 mg/kg/d for 10d, ig
	25 mg/kg for single injection, ip
	SrCr↓, BUN↓, MDA↓, GSH↑, SOD↑, CAT↑, CYP2E1↓, 4-HNE↓, TNF-α↓, IL-1β↓, COX-2↓, iNOS↓, Bax↓, Bcl-2↑
	N
	(Wang et al., 2018)

	In vivo 
	wogonin 
	Scutellaria baicalensis Georgi [Lamiaceae] et al.
	cisplatin
	male C57BL/6 mice
	12.5, 25, 50 mg/kg/d for 3d, ip
	20 mg/kg for single injection, ip
	SrCr↓, BUN↓, Kim-1↓,
NF-κB↓, caspase-3/8↓, RIP3↓, MLKL↓, TNF-α↓, IL-6↓, p65↓
	+
	(Meng et al., 2018)

	In vivo
	asiatic acid 
	Centella asiatica (L.) Urban [Apiaceae] et al.
	cisplatin
	male C57BL/6 mice
	50, 100 mg/kg for single injection, ip 
	20 mg/kg for single injection, ip
	SrCr↓, BUN↓, Kim-1↓, IL-1β↓, TNF-α↓, MCP-1↓, caspase-1↓, Smad7↑, NF-κB↓, IκBα↑  
	+
	(Yang et al., 2018)

	In vivo
	tetramethylpyrazine
	Conioselinum anthriscoides 'Chuanxiong' [Apiaceae] et al.
	cisplatin
	male SD rats
	50, 100 mg/kg/d for 2w, ig
	7 mg/kg for single injection, ip
	SrCr↓, BUN↓, HMGB1↓, TLR4↓, NF-κB↓, HO-1↑, TNF-α↓, IL-1β↓, GSH↑, SOD↑, PPAR-γ↑, Nrf2↑, Bax↓, Bcl2↑, COX-2↓, caspase-3↓, NQO1↑, iNOS↓, Kim-1↓
	+
	(Michel and Menze, 2019)

	In vivo and in vitro
	anemoside B4 
	Pulsatilla chinensis (Bunge) Regel [Ranunculaceae]
	cisplatin
	ICR mice/ HEK 293 cells
	50, 100 mg/kg/d for 3d, ip; 3-12 μM
	20 mg/kg for single injection, ip; 20 μM
	SrCr↓, BUN↓, GSH↑, CAT↑, ROS↓, SOD↑, PARP↓
	N
	(He et al., 2019)

	In vivo and in vitro
	ginsenoside Rb3
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	ICR mice/ HEK 293 cells
	10, 20 mg/kg/d for 10d, ig; 0.25, 0.5, 1, 2 μM
	25 mg/kg for single injection, ip; 20 μM
	SrCr↓, BUN↓, GSH↑, SOD↑, MDA↓, p62↓, Atg3↓, Atg5↓, Atg7↓, BNIP3↓, P-AMPK/AMPK↓, p-mTOR/mTOR↑, caspase-3/9↓, Bax↓, Bad↓, Bcl-2↑, Bcl-XL↑
	+
	(Xing et al., 2019)

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	cisplatin
	male SD rats
	100 mg/kg/d for 9d, ig
	7 mg/kg for single injection, ip
	SrCr↓, BUN↓, TNF-α↓, IL-6↓, IL-1β↓, KIM-1↓, NGAL↓, Bax↓, Bcl-2↑, NF-κB↓, OCT2↓, Ctr1↓, MDA↓, GSH↑
	+
	(Soetikno et al., 2019)

	In vivo
	Scutellariae Radix 
	Scutellaria baicalensis Georgi [Lamiaceae]
	cisplatin
	male C57BL/6J mice
	300 mg/kg/d for 16d, ig
	3 mg/kg/d for 14d, ip
	SrCr↓, BUN↓, apoptosis↓
	N
	(Huang et al., 2019)

	In vivo
	terminalia chebula extract 
	Terminalia chebula Retz. [Combretaceae]
	cisplatin
	male Wister rats
	50, 100, 200 mg/kg/d for 10d, ig
	8 mg/kg for single injection, ip
	SrCr↓, BUN↓, GSH↑, SOD↑, MDA↓, TNF-α↓, IL-1↓, IL-6↓, caspase-3↓, Bax↓, Bcl-2↑
	+
	(Kalra et al., 2019)

	In vivo
	zingerone
	Zingiber officinale Roscoe [Zingiberaceae] et al.
	cisplatin
	female Wistar rats
	25, 50 mg/kg/d for 7d, ig
	7 mg/kg for single injection, ip
	SrCr↓, BUN↓, SOD↑, CAT↑, GPx↑, GSH↑, AQP1↑, TNF-α↓, IL-1↓, IL-6↓, IL-33↓, NF-κB↓, iNOS↓, COX-2↓, p53↓, caspase-3↓, Bax↓, Bcl-2↑
	+
	(Kandemir et al., 2019)

	In vivo
	arginyl-fructosyl-glucose
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	male ICR mice  
	40, 80 mg/kg/d for 10d, ig
	20 mg/kg for single injection, ip
	SrCr↓, BUN↓, SOD↑, CAT↑, MDA↓, NF-κB↓, IκBα↓, TNF-α↓, IL-1β↓, IL-6↓, iNOS↓, COX-2↓, PI3K↑, Akt↑, caspase-3↓, Bax↓, Bcl-2↑
	+
	(Li et al., 2019)

	In vivo
	ginsenoside Rh2 
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	male ICR mice 
	20, 40 mg/kg/d for 10d, ig
	20 mg/kg for single injection, ip
	SrCr↓, BUN↓, Cyto c↓, p53↓, caspase-3/8/9↓, Bax↓, Bcl-2↑, iNOS↓, COX-2↓, TNF-α↓, NF-κB↓  
	+
	(Qi et al., 2019)

	In vivo and in vitro
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	cisplatin
	male C57BL/6 mice/ RAW264.7 cells
	100mg/kg/d for 3d, ip
	single injection, ip
	SrCr↓, BUN↓, IL-1β↓, IL-6↓, TNF-α↓, MCP-1↓, iNOS↓, Syk↓, NF-κB↓, Mincle↓
	N
	(Tan et al., 2019)

	In vivo
	propolis
	Colla Apis
	cisplatin
	male SD rats
	50,100 mg/kg/d for 14d, ig
	7 mg/kg for single injection, ip
	SrCr↓, BUN↓, TOS↑, TAS↓, OSI↓, MDA↓,  
	+
	(Yuluğ et al., 2019)

	In vitro
	icariin
	Epimedium brevicornu Maxim. [Berberidaceae]
	cisplatin
	HEK-293 cells
	0.25, 0.5, 1, 2 μM
	20 μM
	MDA↓, ROS↓, GSH↑, NF-κB↓, IL-1β↓, TNF-α↓, iNOS↓, Bax↓, Bcl-2↑, caspase-3/9↓, PI3K↑, Akt↑ 
	N
	(Zhou et al., 2019)

	In vivo
	sesamin
	Sesamum indicum L. [Pedaliaceae]
	cisplatin
	male Wistar rats
	5 mg/kg/d for 10d, ig
	5 mg/kg for single injection, ip
	SrCr↓, BUN↓, NGAL↓, Kim-1↓, IL-1β↓, TNF-α↓, TGFβ-1↓, cystatin C↓, MPO↓, SOD↑, CAT↑, GR↓, TAC↓, MDA↓, Nrf2↓
	+
	(Ali et al., 2020)

	In vivo
	Astragalus propinquus Schischkin and Panax notoginseng 
	Astragalus mongholicus Bunge [Fabaceae]; Panax notoginseng (Burkill) F.H.Chen [Araliaceae]
	cisplatin
	male C57BL/6 mice
	1972, 3943 mg/kg/day or 3d, ig
	20 mg/kg for single injection, ip
	SrCr↓, BUN↓, IL-1β↓, IL-6↓, TNFα↓, MCP-1↓, NF-κB↓, iNOS↓, Mincle↓
	N
	(Hui et al., 2020)

	In vitro
	Inchenhao-tang, Liuweidihuang-tang, Longdanxiegan-tang 
	-
	cisplatin
	NRK-52E cells and HK-2 cells 
	1.2 mg/mL
	50 µm
	SOD↑, p38↓, JNK↓, caspase-3↓

	N
	(Dachuri et al., 2020)

	In vitro
	ginsenoside Rk1
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	HEK-293 cells
	5, 10, 20, 30, 50, 75, 100, 125 μM
	5, 10, 20, 40, 80 μM
	GSH↑, MDA↓, Nrf2↑, HO-1↑, caspase-3/9↓, Bax↓, Bcl-2↑
	N
	(Hu et al., 2020)

	In vivo
	ganoderma lucidum
	Ganoderma lucidum (Curtis) P. Karst. [Ganodermataceae]
	cisplatin
	male SD rats
	500 mg/kg/d for 10d, ig
	12 mg/kg for single injection, ip
	SrCr↓, BUN↓, SOD↑, HMGB-1↓, NF-κB↓, caspase-3↓, LC3 II↑, TDT↓, EGFR↓
	+
	(Mahran and Hassan, 2020)

	In vivo and in vitro
	dendropanoxide
	Campanula latifolia L. [Campanulaceae]
	cisplatin
	male SD rats/ NRK-52E cells
	5, 10 mg/kg/d for 7d, ig; 5, 10 μg/mL
	6 mg/kg for single injection, ip; 20 μM
	SrCr↓, BUN↓, Kim-1↓, SBP-1↓, NGAL↓, Bax↓, Bcl-2↑, p53↓, SOD↑, GSH↑, MDA↓, CAT↑, TNF-α↓, IL-6↓, IL-1β↓, IL-10↑, Akt↓, AMPK↓, mTOR↑
	+
	(Park et al., 2020)

	In vivo and in vitro
	7-Hydroxycoumarin 
	Eucommia ulmoides Oliv. [Eucommiaceae] et al.
	cisplatin
	male C57BL/6 mice/ HK2 cells
	30, 60, 90 mg/kg/d for 3d; ip; 0-80 µM
	20 mg/kg for single injection, ip; 20 µM
	SrCr↓, BUN↓, Kim-1↓, RIPK1↓, RIPK3↓, MLKL↓, TNF-α↓, MCP-1↓, p65↓, IL-1β↓, caspase-3↓, cyclin D1↑, Sox9↑
	+
	(Wu et al., 2020)

	In vivo
	Panax notoginseng saponins
	Panax notoginseng (Burkill) F.H.Chen [Araliaceae]
	cisplatin
	male SD rats
	31.35 mg/kg/d for 3d; ip
	5 mg/kg for single injection, ip
	SrCr↓, BUN↓, ROS↓, MDA↓, NO↓, SOD↑, GSH↑, CAT↑, ATP↑, MMP↑, MPTP↓, 
	N
	(Li et al., 2020)

	In vivo
	pulchinenoside B4
	Pulsatilla chinensis (Bunge) Regel [Ranunculaceae]
	cisplatin
	male ICR mice
	150, 300 mg/kg/d for 10d, ig
	20 mg/kg for single injection, ip
	SrCr↓, BUN↓, TNF-α↓, IL-1β↓, iNOS↓, COX-2↓, Bax↓, Bcl-2↑, caspase 3/9↓, IκKα↓, IκBα↓, NF-κB↓, p38↓, JNK↓, ERK↓   
	+
	(Wang et al., 2020)

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	cisplatin
	female albino rats
	200 mg/kg/d for 7d, ig
	7.5 mg/kg for single injection, ip
	SrCr↓, BUN↓, iNOS↓, GSH↑, MDA↓, Bax↓, TNF-α↓, caspases 3↓
	N
	(Abd El-Kader and Taha, 2020)

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	cisplatin
	male C57BL/6 mice
	20 mg/kg/d for 6d, ip
	20 mg/kg for single injection, ip
	BUN↓, miR-181a↓, PTEN↑
	+
	(Huang et al., 2020)

	In vivo
	loganin
	Strychnos nux-vomica L. [Loganiaceae]
	cisplatin
	male C57BL/6 mice
	1, 10, 20 mg/kg for single dose, ig
	10 mg/kg for single injection, ip
	SrCr↓, BUN↓, IL-1β↓, IL-6↓, TNF-α↓, ERK↓
	+
	(Kim et al., 2021)

	In vitro
	panax notoginseng saponins
	Panax notoginseng (Burkill) F.H.Chen [Araliaceae]
	cisplatin
	HK-2 cells
	6.25 mg/mL
	6.25 μg/mL
	HIF-1α↑, BNIP3↑, 
Cyto c↓, Bcl2↑, Bax↓, 
caspases 3↓
	N
	(Li et al., 2021)

	In vivo
	ginseng polysaccharide
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	male ICR mice
	100, 200 mg/kg/d for 10d, ig
	20 mg/kg for single injection, ip
	SrCr↓, BUN↓, eIF2α↓, ATF4↓, CHOP↓, NF-κB↓, TNF-α↓, caspases 3↓, PI3K↑, AKT↑, PERK↓, Bax↓, Bcl-2↑
	+
	(Wei et al., 2021)

	In vivo and in vitro
	gypenoside XLIX
	Gynostemma pentaphyllum (Thunb.) Makino [Cucurbitaceae]
	cisplatin
	male C57BL/6 mice/ HK-2 cells 
	25, 50, 100 mg/kg/d for 3d, ip; 0.5-256 μg/ml
	20 mg/kg for single injection, ip; 20 μM
	SrCr↓, BUN↓, Kim-1↓, IL-6↓, TNF-α↓, MCP-1↓, P65↓, RIPK1↓, RIPK3↓, MLKL↓, IGFBP7↓, IGF1R↑, caspases 3↓
	+
	(Yang et al., 2021)

	In vivo and in vitro
	ginsenoside Rb3
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	male nude mice/ GP-293 cells
	10, 20 mg/kg/d for 28d, ig; 1, 2, 5 μM
	15 mg/kg/d every other day for 28d, ip; 
	SrCr↓, BUN↓, TGF-β↓, Smad2↓, Smad3↓, Bcl2↑, Bax↓, caspases 3/8/9↓, PARP↓
	N
	(Wu et al., 2021)

	In vivo and in vitro
	ginsenoside Rg3
	Panax ginseng C.A.Mey [Araliaceae]
	cisplatin
	male
Kunming mice/ HK-2 cells
	5 mg/kg/d for 10d, ig; 20, 40, 80 μg/ml
	4 mg/kg/d every other day for 10d, ip; 10 μM
	LC3II/I↑, Beclin-1↑, p62↓, NLRP3↓, ASC↓, caspase-1↓, IL-1β↓
	+
	(Zhai et al., 2021)

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	doxorubicin
	male Wistar rats
	200 mg/kg/d for 30d, ig
	7.5 mg/kg for single injection, ip
	SrCr↓, BUN↓, MDA↓, GPx↑, mitochondrial lipid peroxidation ↓
	N
	(Venkatesan et al., 2000)

	In vitro
	tetramethylpyrazine
	Conioselinum anthriscoides 'Chuanxiong' [Apiaceae] et al.
	doxorubicin
	NRK-52E cells
	10, 100 μM
	4 μM
	ROS↓, caspases 3/8/9↓, Bcl-xL↑, Cyto c↓, NF-κB↓, TNF-α↓
	N
	(Cheng et al., 2006)

	In vivo
	ginger
	Zingiber officinale Roscoe [Zingiberaceae]
	doxorubicin 
	female SD rats
	200, 400 mg/kg for single dose, ig
	15 mg/kg for single injection, ip
	SOD↑, CAT↑, GPx↑, GSH↑, GST↑, MDA↓
	N
	(Ajith et al., 2008)

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	doxorubicin
	male Wistar rats
	250 mg/kg for 56d, ig
	3.5 mg/kg for single injection, iv
	SrCr↓, MCP-1↓, TGF-β1↓
	+ 
	(Russo et al., 2018)

	In vitro
	wedelolactone
	Eclipta prostrata (L.) L. [Asteraceae]
	doxorubicin 
	MPC-5 cells
	1.25, 5, 20 μM
	4 μM
	SOD↑, CAT↑, GPx↑, MDA↓, IL-6↓, MCP-1↓, TNF-α↓, TGF-β1↓, IκKα↓, IκBα↓, NF-κB↓ 
	N
	(Zhu et al., 2019)

	In vivo
	Bu-zhong-yi-qi decoction 
	-
	5-fluorouracil
	Kunming mice
	1, 2 g raw herb/kg/d for 10d, ig
	100 mg/kg/d for 6d, ip 
	SrCr↓, BUN↓, SOD↑, CAT↑, GPx↑, caspase-3↓
	+
	(Xiong et al., 2016)

	In vivo
	garlic aqueous extract 
	Allium sativum L. [Amaryllidaceae]
	methotrexate
	male Wistar rats
	1 mL/100g BW for 7d, ig
	20 mg/kg for single injection, ip
	SrCr↓, BUN↓, MDA↓, GSH↑, NO↓,
	+
	(Ahmed et al., 2015)

	In vivo
	Rhizoma Curculiginis
	Curculigo orchioides Gaertn. [Hypoxidaceae]
	cyclophosphamide
	male Swiss albino mice
	1.5 mmol/kg BW for 5d, ip
	20 mg/kg BW for single injection, ip
	SrCr↓, BUN↓, IFN-γ↓, TNF-α↓, IL-2↓, GSH↑, GPx↑
	+
	(Murali and Kuttan, 2016)

	In vivo
	propolis
	Colla Apis
	methotrexate
	male Wistar rats
	100 mg/kg/d for 15d, ig
	20 mg/kg for single injection, ip
	HSP-70↓, apoptosis↓
	+
	(Ulusoy et al., 2016)

	In vivo
	mistletoe extract
	Viscum coloratum (Kom.) Nakai [Santalaceae]
	methotrexate
	female Wistar rats
	5 mg/kg/d BW for 10d, ip
	10 mg/kg/d BW for 3d, ip
	SrCr↓, BUN↓, GSH↑, SOD↑, MPO↓
	+
	(Sakalli Çetin et al., 2017)

	In vivo
	iridoid glycosides fraction 
	Scrophularia ningpoensis Hemsl. [Scrophulariaceae] et al.
	cyclophosphamide
	Male Swiss albino mice 
	25, 50, 100 mg/kg/d for 21d, ig
	200 mg/kg/d for 2d, ip
	SrCr↓, BUN↓, IL-1β↓, TNF-α↓, NF-κB↓, Bax↓, Bcl-2↑, caspase 3/9↓, PPAR-γ↑ 
	+
	(Sharma et al., 2017)

	In vivo
	chicoric acid
	Matricaria chamomilla L. [Asteraceae]
	methotrexate
	male Wistar rats
	25, 50 mg/kg/d for 19d, ig
	20 mg/kg for single injection, ip
	SrCr↓, BUN↓, Bax↓, Bcl-2↑, Nrf2↑, NQO1↑, HO-1↑, Kim-1↓, IL-1β↓, caspase 1/3↓, NF-κB↓, NLRP3↓, MDA↓, ROS↓, NO↓, GSH↑, SOD↑, CAT↑, GPx↑ 
	+
	(Abd El-Twab et al., 2019)

	In vivo
	Wuzhi capsule 
	Schisandra chinensis (Turcz.) Baill. [Schisandraceae]
	methotrexate
	male SD rats
	300 mg/kg/d for 3d or 7d, ig
	300 mg/kg for single injection, ip
	SrCr↓, BUN↓, MDA↓, GSH↑, SOD↑, GPx↑
	+
	(Chen et al., 2019)

	In vivo
	Folium Ginkgo extract
	Ginkgo biloba L. [Ginkgoaceae]
	methotrexate
	male SD rats
	60 mg/kg for 10d, ig
	20 mg/kg for single injection, ip
	SrCr↓, BUN↓, TGF-β↓, PI3K↓, Akt↓, mTOR↓
	+
	(Sherif et al., 2019)

	In vivo
	amomum subulatum fruits
	Elettaria cardamomum (L.) Maton [Zingiberaceae]
	methotrexate
	male BALB/c mice
	250 mg/kg/d for 10d, ig
	20 mg/kg for single injection, ip
	SrCr↓, BUN↓, TNF-α↓, IL-1β↓, IL-6↓, SOD↑, GPx↑, GSH↑, CAT↑, MDA↓, NO↓, 
	+
	(Drishya et al., 2021)

	In vivo
	rosmarinic acid 
	Perilla frutescens (L.) Britton [Lamiaceae] et al.
	methotrexate
	Wistar rats
	100,200 mg/kg/d for 12d, ip
	20 mg/kg/d for 3d, ip
	SrCr↓, BUN↓, MDA↓, GSH↑, CAT↑
	+
	(Jafaripour et al., 2021)

	In vivo and in vitro
	dioscin
	Dioscorea oppositifolia L. [Dioscoreaceae]
	methotrexate
	male SD rats/ L-02 and NRK-52E cells
	15, 30, 60 mg/kg/d for 7d, ig; 25, 50, 100, 200, 400 nmol/L
	20 mg/kg for single injection, ip; 
5 μM
	SrCr↓, BUN↓, SOD↑, MDA↓, GSH↑, GPx↑, Nrf2↑, Keap1↓, HO-1↑, GCLC↑, NQO1↑ 
	N
	(Li et al., 2021)

	In vivo
	Huaiqihuang granule 
	-
	cyclophosphamide
	male SD rats
	3, 6 mg/kg/d for 5d, ig
	200 mg/kg for single injection, ip
	SrCr↓, BUN↓, SOD↑, MDA↓, CAT↑, NLRP3↓, caspase 3/9↓, NF-κB↓, Bax↓, Bcl-2↑, TNF-α↓, IL-1β↓, IL-6↓, p38↓, JNK↓, ERK↓   
	+
	(Zhang et al., 2021)




Table 2 Antimicrobial induced DI-AKI
	Type
	Herbal/ Active ingredients/ Formula
	Species, Source
	Drug
	Animal/Cell
	Dose, Duration, Route of H/A/F
	Dose, Duration, Route of drug
	Main outcome

	Histopathology
Scorea
	Study

	In vivo and in vitro
	cordyceps sinensis
	Ophiocordyceps sinensis (Berk.) G.H. Sung, J.M.Sung, Hywel-Jones & Spatafora [Clavicipitaceae]
	gentamicin
	male SD rats/ renal tubular cells
	0.5 g/kg/d for 7d, ig
	160 mg/kg/d for 7d, ip
	SrCr↓, BUN↓, NAG↓, LDH↓, Na/K ATPase↑, MDA↓, SOD↑, tissue calcium↓, c-myc↑, EGF↑
	N
	(Li et al., 1996)

	In vivo
	Folium Ginkgo extract
	Ginkgo biloba L. [Ginkgoaceae]
	gentamicin
	male Wistar rats
	300 mg/kg/d for 10d, ig
	80 mg/kg/d for 8d, ip
	SrCr↓, BUN↓, MDA↓
	+
	(Naidu et al., 2000)

	In vivo
	Folium Ginkgo extract
	Ginkgo biloba L. [Ginkgoaceae]
	gentamicin
	male SD rats
	100 mg/kg for 35d, ig
	5 mg/kg for single injection, iv
	SrCr↓, BUN↓, GSH↑, NO↓, NAG↓, SOD↑
	N
	(Abd-Ellah and Mariee, 2007)

	In vitro and in vivo
	tetramethylpyrazine
	Conioselinum anthriscoides 'Chuanxiong' [Apiaceae] et al.
	gentamicin
	male SD rats/ NRK-52E
	80 mg/kg/d for 7d, ip; 50, 100 μM
	20 mg/kg/d for 7d, ip; 
3 mM
	Bcl-xL↑, TNF-α↓, NF-κB↓, caspase-3/8/9↓, Cyto c↓
	N
	(Juan et al., 2007)

	In vivo
	VI-28 
	-
	gentamicin
	male SD rats
	80, 240 mg/kg/d for 12d, ig
	100 mg/kg/d for 8d, ip
	SrCr↓, BUN↓, GSH↑, SOD↑, GPx↑, GST↑
	N
	(Poon et al., 2008)

	In vivo and in vitro
	tetramethylpyrazine
	Conioselinum anthriscoides 'Chuanxiong' [Apiaceae] et al.
	gentamicin
	C57B6 mice/ NRK-52E
	80 mg/kg/d for 7d, ip; 0, 50, 100 mM 
	20 mg/kg/d for 7d, ip; 3 mM 
	SrCr↓, BUN↓, HO-1↑, Bcl-xL↑, Hax-1↑, NADPH↓, NF-κB↓, COX-2↓, caspases-3/9↓ 
	+
	(Sue et al., 2009)

	In vivo
	crocus sativus
	Carthamus tinctorius L. [Asteraceae]
	gentamicin
	male Wistar rats
	40, 80 mg/kg/d for 10d, ig
	80 mg/kg/d for 5d, ip
	SrCr↓, BUN↓, MDA↓
	+
	(Ajami et al., 2010)

	In vivo
	sesame oil
	Sesamum indicum L. [Pedaliaceae]
	gentamicin
	male SD rats
	1, 2, 4 ml/kg for single dose, ig
	100 mg/kg/day for 7d, sc
	SrCr↓, BUN↓, MDA↓, NO↓, osteopontin↓, superoxide anion↓, peroxynitrite radical↓ 
	+
	(Periasamy et al., 2010)

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	gentamicin
	male Wistar rats
	200 mg/kg/d for 7, 15, 30d, ig
	100 mg/kg/d for 6d, ip
	SrCr↓, BUN↓, LPO↓, SOD↑, GPx↑, GSH↑, GST↑, iNOS↓, NF-κB↓
	N
	(Manikandan et al., 2011)

	In vivo
	sesame oil
	Sesamum indicum L. [Pedaliaceae]
	gentamicin+ iodinated contrast
	male SD rats
	0.5 ml/kg for single dose, ig
	100 mg/kg BW for 5d, sc
	SrCr↓, BUN↓, MDA↓, superoxide anion↓, MPO↓, iNOS↓
	+
	(Hsu et al., 2011)

	In vivo
	Zingiber officinale and Curcuma longa
	Zingiber officinale Roscoe [Zingiberaceae]; Curcuma longa L. [Zingiberaceae]
	gentamicin
	male Wistar rats
	2%, 4% for 30d, ig
	100 mg/kg BW for 3d, ip
	SrCr↓, BUN↓, MDA↓, GSH↑, SOD↑, GST↑
	N
	(Ademiluyi et al., 2012)

	In vivo
	licorice
	Glycyrrhiza glabra L. [Fabaceae]
	gentamicin
	Wistar rats
	1kg licorice water extract for 12d, ig
	100 mg/kg/d for 12d, ip
	SrCr↓, BUN↓, MDA↓, GSH↑, TAC↑
	+
	(Aksoy et al., 2012)

	In vivo
	Radix Ginseng
	Panax ginseng C.A.Mey [Araliaceae]
	gentamicin
	male SD rats
	100, 200 mg/kg/d for 10d, ip
	100 mg/kg/d for 10d, ip
	SrCr↓, BUN↓, Bax↓, Bcl-2↑
	+
	(Kalkan et al., 2012)

	In vivo and in vitro
	Zhibai Dihuang Wan
	-
	gentamicin
	male BALB/c mice/ NRK-52E cells  
	1, 2 g/kg/d for 10d, ig; 30 μg/ml
	20 mg/kg/d for 10d, ip; 3mM
	SrCr↓, BUN↓, Bcl-2↑, caspase-3↓
	N
	(Hsu et al., 2014)

	In vivo and in vitro
	red ginseng extract
	Panax ginseng C.A.Mey [Araliaceae]
	gentamicin
	male SD rats/ NRK-52E cells
	100mg/kg/d for 40d, ig; 100 mg/ml
	100mg/kg/d for 10d, ip; 3 mM
	SrCr↓, BUN↓, GSH↑,
caspase-9↓, caspase-3↓, Bax↓, Bcl-2↑, Cyto c↓
	+
	(Shin et al., 2014)

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	gentamicin
	male SD rats
	100 mg/kg/d for 8d, ig
	80 mg/kg/d for 8d, ip
	SrCr↓, BUN↓, NGAL↓, Kim-1↓, Bcl-2↑, caspase-3↓, SOD↑, CAT↑, GSH↑, MDA↓, Nrf2↑, SIRT1↑, HO-1↑
	N
	(He et al., 2015)

	In vivo and in vitro
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	gentamicin
	male Wistar rats / LLC-PK1 cells
	400 mg/kg/d for 12d, ig; 10, 20, 30 μM
	75 mg/kg/12h for 7d, sc; 8mM GM
	SrCr↓, BUN↓, Nrf2↑, PGC-1α↑, Complex I↑, Complex II↑, Complex III↑, Complex IV↑, MPT↓
	N
	(Negrette-Guzmán et al., 2015)

	In vivo
	propolis
	Colla Apis
	gentamicin
	Swiss albino male mice
	500 mg/kg BW for 7d, ig
	80 mg/kg BW for 7d, ig
	SrCr↓, BUN↓, Kim-1↓, MDA↓, caspase-3↓

	+
	(Aldahmash et al., 2016)

	In vivo
	leaf extract of Eclipta alba
	Eclipta prostrata (L.) L. [Asteraceae]
	gentamicin
	female SD rats
	300, 600 mg/kg BW for 7d, ig
	80mg/kg/d for 7d, sc
	SrCr↓, BUN↓, CAT↑, MDA↓
	+
	(Dungca, 2016)

	In vivo
	rhizoma smilacis glabrae 
	Smilax glabra Roxb. [Smilacaceae]
	gentamicin
	male SD rats
	0.75, 1.5, 3g/kg for single dose, ig
	100 mg/kg for single injection, im
	SrCr↓, BUN↓, SOD↑, CAT↑, GSH↑, caspase-3↓
	+
	(Liu et al., 2017)

	In vivo
	ferulic acid 
	Angelica sinensis (Oliv.) Diels [Apiaceae] et al.
	gentamicin
	male Albino rats
	100 mg/kg/d for 19d, ig
	40 mg/kg/d for 9d, ip
	SrCr↓, BUN↓, NAG↓, CAT↑, PPAR-γ↑

	+
	(El-Ashmawy et al., 2018)

	In vivo
	aqueous garlic extract
	Allium sativum L. [Amaryllidaceae]
	gentamicin
	male Wistar rats
	250 mg/kg/d for 21d, ig 
	80 mg/kg/d for 21d, ip
	SrCr↓, BUN↓, GFR↑, TNF-α↓, IL-6↓, INF-γ↓, MDA↓ Kim-1↓, SOD↑
	+
	(Galal and Abd El-Rady, 2019)

	In vivo
	cinnamic acid
	Neolitsea cassia (L.) Kosterm. [Lauraceae]
	gentamicin
	male Wistar rats
	50 mg/kg/d for 12d, ig
	100 mg/kg/d for 12d, ig
	SrCr↓, BUN↓, MDA↓, CAT↑, GSH↑, GPx↑, NO↓
	+
	(Babaeenezhad et al., 2021)

	In vivo
	daphnetin 
	Chaenomeles speciosa (Sweet) Nakai [Rosaceae] et al.
	gentamicin
	ICR mice
	40 mg/kg/d for 7d , ip
	100, 200 mg/kg/d for 7d, ip
	SrCr↓, BUN↓, MDA↓, GSH↑, MPO↓, Nrf2↑, keap-1↓, HO-1↑, NQO1↑, GCLC↑, GCLM↑, NOX4↓, caspase-3↓, p53↓, Bax↓, Bcl-2↑, NF-κB↓
	+   
	(Fan et al., 2021)

	In vivo and in vitro
	panax notoginseng saponins
	Panax notoginseng (Burkill) F.H.Chen [Araliaceae]
	polymyxin E
	female ICR mice/ TCMK-1 cells
	10 mg/kg/d for 14d, im; 0, 50, 100, 200 μg/ml
	15 mg/kg for 14d, im; 150 μg/ml
	SrCr↓, BUN↓, SOD↑, MDA↓, GSH↑, GPx↑, caspase-3/9↓, Bax↓, Bcl-2↑, mitochondrial membrane↑
	+
	(Zhang et al., 2019)

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	polymyxin E
	BALB/c mice
	10, 100, 200 mg/kg/d for 7d, ip
	15 mg/kg for 7d, im
	SrCr↓, BUN↓, ROS↓, LPO↓, GSH↑, GSSG↓, 
	+
	(Vazin et al., 2020)

	In vivo and in vitro
	silybum marianum
	Silybum marianum (L.) Gaertn. [Asteraceae]
	vancomycin
	male Swiss albino mice/ Vero cells
	400 mg/kg/d for 10d, ip; 400 mg/ml
	300 mg/kg/d for 10d, ip; 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 mg/ml
	SrCr↓, BUN↓, p53↓, p21↓, Cyto c↓
	+
	(Malkani et al., 2020)

	In vivo
	punica granatum peel ethanol extract
	Punica granatum L. [Lythraceae]
	vancomycin
	male SD rats
	100 mg/kg/d for 14d, ig
	443.6 mg/kg/d every alternate day for 14d, ip
	SrCr↓, BUN↓, MDA↓, SOD↑, CAT↑, GSH↑, CRP↓, caspase-3↓, Bax↓, Bcl-2↑,
	+
	(El Bohi et al., 2021)




Table 3 NSAIDs induced DI-AKI
	Type
	Herbal/ Active ingredients/ Formula
	Species, Source
	Drug
	Animal/Cell
	Dose, Duration, Route of H/A/F
	Dose, Duration, Route of drug
	Main outcome

	Histopathology
Scorea
	Study

	In vivo
	yam
	Dioscorea oppositifolia L. [Dioscoreaceae]
	acetaminophen
	male Wistar rats
	500 and 100 mg/kg for single time, ig
	1200 mg/kg for single injection, ip
	SrCr↓, BUN↓, SOD↑, GPx↑, GSH↑,
	+
	(Lee et al., 2002)

	In vivo
	quercetin + curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	acetaminophen
	male Wistar rats
	20 mg/kg/d + 50 mg/kg/d for 15d, ig
	650 mg/kg/d for 15d, ig
	SrCr↓, BUN↓, SOD↑, GPx↑, GSH↑, CAT↑
	N
	(Yousef et al., 2010)

	In vivo
	zingiber zerumbet Smith ethyl acetate extract
	Zingiber officinale Roscoe [Zingiberaceae]
	acetaminophen
	male SD rats
	200, 400 mg/kg/d for 7d, ip
	750 mg/kg/d for 7d, ig
	SrCr↓, BUN↓, MDA↓, SOD↑, GSH↑
	+
	(Abdul Hamid et al., 2012)

	In vivo
	Jujubae Fructus
	Ziziphus jujuba Mill. [Rhamnaceae]
	ibuprofen
	male SD rats
	500 mg/kg/d for 5d, ig
	400 mg/kg/d for 5d, ig
	SrCr↓, BUN↓, MDA↓, GST↑, CAT↑
	+
	(Awad et al., 2014)

	In vivo
	galangin
	Alpinia officinarum Hance [Zingiberaceae]
	acetaminophen
	male BALB/c mice
	125 mg/kg for single dose, ig
	600, 1200 mg/kg for single dose, ip
	SrCr↓, BUN↓, GSH↑ 
	+
	(Tsai et al., 2015)

	In vivo
	cinnamomum zeylanicum L. 
	Neolitsea cassia (L.) Kosterm. [Lauraceae]
	acetaminophen
	BALB/c mice
	200 mg/kg/d for 14d, ig
	200 mg/kg BW for single dose, ig
	SrCr↓, BUN↓, TAC↑, TOS↓
	+
	(Hussain et al., 2019)

	In vivo and in vitro
	sika deer antler protein 
	Cornu Cervi Pantotrichum
	acetaminophen
	male C57BL/6 mice/ HK-2 cells
	40, 80, 160 mg/kg for 10d, ig; 2 mg/mL
	300 mg/kg for single injection, ip; 10 mM
	SrCr↓, BUN↓, Kim-1↓, GSH↑, NGAL↓, SOD↑, Cyto c↓, CAT↑, MDA↓, Nrf2↑, NQO1↑, caspase-3↓, Bax↓, Bcl-2↑, HO-1↑, FoxO1↓, PI3K↑, Akt↑
	+
	(Ruan et al., 2019)

	In vivo
	corn silk methanolic extract
	Zea mays L. [Poaceae]
	acetaminophen
	male Wistar rats
	400 mg/kg/d for 5w, ig
	2 g/kg for single dose, ig
	SrCr↓, BUN↓, MDA↓, SOD↑, GPx↑, caspase-3↓, NF-κB↓, SIRT5↑, Nrf2↑, 
TGFβ 1↑, PCNA↑ 
	+
	(Wans et al., 2021)



Table 4 Contrast induced DI-AKI
	Type
	Herbal/ Active ingredients/ Formula
	Species, Source
	Drug
	Animal/Cell
	Dose, Duration, Route of H/A/F
	Dose, Duration, Route of drug
	Main outcome

	Histopathology
Scorea
	Study

	In vivo
	astragaloside IV
	Astragalus mongholicus Bunge [Fabaceae]
	iopamidol
	male SD rats
	20 mg/kg/d for 7d, ig
	2.9 g iodine/kg for single injection, iv
	SrCr↓, BUN↓, cystatin C↓, Kim↓, p38 MAPK↓, caspase-3↓, Bcl-2↑, Bax↓ 
	+
	(Gui et al., 2013)

	In vivo
	tetramethylpyrazine
	Conioselinum anthriscoides 'Chuanxiong' [Apiaceae] et al.
	iohexol
	male SD rats
	80 mg/kg/d for 4d, ip
	1.5-2g iodine/kg for single injection, ip
	SrCr↓, BUN↓, p-p38 MAPK↓, FoxO1↓, Bcl-2↑, Bax↓, iNOS↓, CysC↓, UNAG↓, UGGT↓
	N
	(Gong et al., 2013)

	In vivo
	Xuezhikang powder
	Monascus purpureus Went. [Aspergillaceae]
	iohexol
	male SD rats
	2400 mg/kg/d for 3d, ig
	20 ml/kg for single injection, iv
	SrCr↓, BUN↓, MDA↓, NO↑, TNF-ɑ↓, IL-6↓
	+
	(Chu et al., 2016)

	In vivo
	tetramethylpyrazine
	Conioselinum anthriscoides 'Chuanxiong' [Apiaceae] et al.
	iohexol
	male SD rats
	80 mg/kg/d for 4d, ip
	1.5-2g iodine/kg for single injection, ip
	SrCr↓, BUN↓, Drp1↓, Mfn2↑, CCL2↓, CCR2↓, LC3B-II/I↓, Beclin-1↓, p62↑, procaspase 9↑, caspase 3↓, TNF-α↓, ROS↓, IL-6↓, CysC↓, UNAG↓, UGGT↓
	N
	(Gong et al., 2019)

	In vivo
	Xuezhikang
powder
	Monascus purpureus Went. [Aspergillaceae]
	ioversol
	male SD rats
	2400 mg/kg/d for 3d, ig
	3 g/kg or single injection, iv
	SrCr↓, BUN↓, NGAL↓, Kim-1↓, MDA↓, SOD↑, TNF-ɑ↓, IL-6↓
	+
	(Zhou et al., 2021)




Table 5 Other drugs induced DI-AKI
	Type
	Herbal/ Active ingredients/ Formula
	Species, Source
	Drug
	Animal/Cell
	Dose, Duration, Route of H/A/F
	Dose, Duration, Route of drug
	Main outcome

	Histopathology
Scorea
	Study

	In vivo and in vitro
	schisandrin B
	Schisandra chinensis (Turcz.) Baill. [Schisandraceae]
	cyclosporine A
	male KM mice/ HK-2 cells
	20 mg/kg/d for 4w, ig; 2.5, 5, 10 μM
	30 mg/kg/d for 4w, sc; 10 μM
	SrCr↓, BUN↓, MDA↓, GSH↑, ROS↓, apoptosis↓
	+
	(Zhu et al., 2012)

	In vivo and in vitro
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	cyclosporine A
	male SD rats/ HK-2 cells
	30 mg/kg/d for 21d, ig; 10, 50, 100 µM
	20 mg/kg/d for 21d, sc; 2 µM
	SrCr↓, BUN↓, GSH↑, SOD↑, MDA↓, ROS↓, CAT↑, Bax↓, Bcl-2↑, NF-κB↓

	+
	(Huang et al., 2018)

	In vivo 
	Schisandrae chinensis fructus extract
	Schisandra chinensis (Turcz.) Baill. [Schisandraceae]
	cyclosporine A
	rats
	216 mg/kg/d for 7d, ig
	50 mg/kg/d for 7d, ig
	SrCr↓, BUN↓, GSH↑, SOD↑, MDA↓, Nrf2↑, CAT↑, Bax↓, Bcl-2↑
	+
	(Wei et al., 2021)

	In vitro
	Radix Ginseng extract
	Panax ginseng C.A.Mey [Araliaceae]
	aristolochic acid
	HK-2 cells
	5, 50 µg/mL
	50 µM
	cell proliferation↑, apoptosis↓, ROS↓
	N
	(Bunel et al., 2015)

	In vivo
	panaxydol
	Panax ginseng C.A.Mey [Araliaceae]
	aristolochic acid
	male Wistar rats
	10, 20 mg/kg/d for 20d, ig
	10 mg/kg/d for 10d, ip
	SrCr↓, BUN↓, Nrf2↑, NQO1↑, HO-1↑, Keap1↓, 4HNE↓, NOX-4↓, SOD↑, CAT↑, GPx↑, LPO↓
	N
	(Guo et al., 2021)

	In vitro
	tetramethylpyrazine
	Conioselinum anthriscoides 'Chuanxiong' [Apiaceae] et al.
	sodium arsenite
	HK-2 cells
	50μM, 100μM
	2.5, 5, 10 µM
	ROS↓, GSH↑, β-catenin↓, NF-κB↓, p38 MAPK↓, COX-2↓, TNF-α↓, cytochrome c oxidase↑, mitochondrial membrane potential↑
	N
	(Gong et al., 2015)

	In vivo
	curcumin
	Curcuma aromatica Salisb. [Zingiberaceae] et al.
	arsenic trioxide
	Sanshui white ducks
	400 mg/kg/d for 28d, ig
	4, 8 mg/kg/d for 28d, ig
	MDA↓, Nrf2↑, caspase-3↓, Bax↓, p53↓, p62↑, Cyto c↓, mTOR↑, LC3II/LC3I↓, Atg-5↓, Beclin1↓, Pink1↓, Parkin↓, SOD↑, GSH↑, CAT↑
	+
	(Wu et al., 2021)

	In vivo
	tanshinone IIA
	Salvia miltiorrhiza Bunge [Lamiaceae]
	folic acid
	C57BL/6 mice
	15 mg/kg/d for 2d, iv
	250 mg/kg for single injection, ip
	SrCr↓, BUN↓, PCNA↑, NGAL↓, Bcl-2↑, caspase-3↓, iNOS↓, MCP-1↓, fibronectin↓, collagen I↓
	+
	(Jiang et al., 2016)

	In vivo
	licorice extract
	Glycyrrhiza glabra L. [Fabaceae]
	brucine
	male SD rats
	3.6 g/kg/d for 7d, ig
	50 mg/kg/d for 7d, ip
	SrCr↓, BUN↓, MDA↓, SOD↑, GSH↑, caspase-3/8/9↓, Bax↓, Bcl-2↑, STAT3↓, Akt↓, Fas↓, Cyto c↓
	+
	(Zhang et al., 2019)




Table 6 Composition of herbal formulas
	Herbal formulas
	Composition

	jian-pi yi-qi li-shui decoction
	Astragali Radix, Rhizoma Atractylodis Macrocephatae, Rhizoma Alismatis, Polyporus, et al.

	VI-28
	Radix ginseng, Cornu cervi, Cordyceps, Radix salviae, Semen allii, Fructus cnidii, Fructus evodiae, Rhizoma kaempferiae

	Zhibai Dihuang Wan
	Anemarrhenae Rhizoma, Cortex Phellodendri Chinensis, Rehmanniae Radix, Dioscoreaopposita, Cornus officinalis Sieb.et Zucc., Rhizoma Alismatis, Moutan Cortex, Poria cocos (Schw.) Wolf

	Chungsimyeonja-tang
	Nelumbo nucifera, Dioscorea japonica, Asparagus cochinchinensis, Liriope platyphylla, Polygala tenuifolia, Acorus gramineus, Zizyphus jujuba, Dimocarpus longan, Thuja orientalis, Scutellaria baicalensis, Raphanus sativus, Chrysanthemum indicum

	Bu-zhong-yi-qi decoction
	Astragali Radix, Glycyrrhizae Radix et Rhizoma, Radix Codonopsis, Angelicae Sinensis Radix, Citri Reticulatae Pericarpium, Cimicifugae Rhizoma, Bupleuri Radix, Rhizoma Atractylodis Macrocephata

	Zhen-Wu-Tang
	Zingiber officinale Roscoe, Paeoniae Radix Alba, Poria cocos (Schw.) Wolf, Rhizoma Atractylodis Macrocephatae, Aconiti Lateralis Radix Praeparata

	Huaiqihuang extractum
	Trametes robiniophila Murr., Lycium barbarum, Polygonatum sibiricum

	Inchenhao-tang
	Artemisiae Scopariae Herba, Gardeniae Fructus, Rheum officinale Baill.

	Liuweidihuang-tang, 
	Rehmanniae Radix, Dioscoreaopposita, Cornus officinalis Sieb.et Zucc., Rhizoma Alismatis, Poria cocos (Schw.) Wolf, Moutan Cortex

	Longdanxiegan-tang
	Radix Gentianae, Gardeniae Fructus, Scutellariae Radix, Rehmannia glutinosa Libosch, Plantaginis Herba, Rhizoma Alismatis, Akebiae Caulis, Glycyrrhizae Radix et Rhizoma, Angelicae Sinensis Radix 


*a: No score (N), pathological score reduced (+), no change in pathological score (-).
Abbreviation: Bcl-2, B cell lymphoma-2; BNIP3, adenovirus E1B 19 kDa-interacting protein 3; BUN, serum urea nitrogen; COX2, cyclooxygenase-2; EGF, epidermal growth factor; FIS1, mitochondrial fission 1 protein; FoxO1, Forkhead box O 1 transcription factors; GCL, glutamate cysteine ligase; GFR, glomerular filtration rate; GPx, glutathione peroxidase; HIF-1, hypoxia inducible factor; HO-1, heme oxygenase-1; HSPs, heat shock proteins; IGFBP7, IGF binding protein 7;IGF1R, IGFBP7 to IGF1 receptor; IS, Indoxyl sulfate; IMA, ischemia-modified albumin; JNK, c-Jun N-terminal kinase; Kim-1, kidney injury molecule-1; MDA, malondialdehyde; MPO, myeloperoxidase; MTP, micro total protein; NAG, N-acetyl-h-D-glucosaminidase; NGAL, neutrophil gelatinase-associated lipocalin; Nrf2, NF-E2-related factor 2; NF-kappaB, nuclear factor-kappa B; NQO1, NAD(P)H:(quinone acceptor) oxidoreductase 1; OPA1, optic atrophy 1 protein; OSI, oxidative stress index; PARP, poly(ADP-ribose) polymerase; PCNA, proliferating cell nuclear antigen; PINK1, (PTEN)-induced putative kinase protein 1; RPF, renal plasma flow; SBP-1, selenium binding protein-1; SOD, superoxide dismutase; TAC, total antioxidant capacity; TECs, tubular epithelial cells; TDT, terminal deoxynucleotidyl transferase; TGF-β, transforming growth factor-beta; TOS, total oxidant status; TOX, total antioxidant activity; 3-NY, 3-nitrotyrosin; 4-HNE, 4-hydroxynonenal; 8-OHdG, 8-hydroxy-2'-deoxyguanosine; α-SMA, alpha-smooth muscle actin.
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