Contents

Foreword by Steven B. Karch .........cccccooviiiiiiiiieee v
Preface ....ooouiiiieee e ix
CONITDULOTS ..ttt XXV
Product Identification Guide ...........ccccueeeeveeecveennneennne. following p.134

PARrT [ LEGAL/REGULATORY ASPECTS OF HERBAL PrODUCTS

Chapter 1: Legal/Regulatory Aspects of Herbal Products ................... 3
Melanie Johns Cupp
ParT II MONOGRAPHS
Chapter 1: Ma Huang and the Ephedra Alkaloids .........ccccecvveennnnnn. 11
Steven B. Karch
LT SOUICES c.vvieiiieiiieeiee ettt ettt e et e e be e st e e ssbeeessaeessaeessneensneenes 11
1.2 History and Traditional USes ........cccceeeerienienienienienienie e 11
1.3 Current Promoted USES ......cceeeeiieriieriieiiieeieecite et eieeeiee e svee e 12
1.4 Products AvailabIe .........ccccccueeviiiiiiiiiieciie e 13
1.5 PharmacolOZy ....cccooeerieriiiniiiiieniieiete ettt 15
1.5.1 INtrOdUCHION ...veeviiieeiiieiieeeie ettt eeeee s 15
1.5.2 Pharmacologic Effects .......ccccoviiiiiniiniiniineeeeeee 16
1.5.3 Metabolism and Elimination ............ccceeevvevreeeiieeenieeeseeenveeenes 16
1.5.4 Workplace and Sports Drug Testing ......c..cceceeveeneenienieeneene. 17
1.6 Drug INtEractions .......cceevuieriierieniieiienieeteste et 17
1.7 TOXICOLOZY wuveeetiiieiiieeiieete ettt 18
1.7.1 Neurologic DiSOTAErs ......c.cceveerienieneenieniienieneeneeneesee e 18
1.7.2 Renal DiSOTAETS ....cccueeeeuiieieiieiieecieeciee ettt e e 20
1.7.3 Cardiovascular DiS@ases ........ccceeeveererieerieeriieenieenieesveesvee s 21
1.7.4 Other Medical Problems and Effects.........ccccoccvvevivenieennnennne. 22

Xi



Xii Contents
1.8 Postmortem ToXiCOlOZY ...coeiriiriiniiniiiiiiiciicrcceceeeec e 23
1.9 Analytic Considerations ..........cceeereereeneerieneerienieneenee e 24
1.10 Methamphetamine Manufacture ...........cccccoceeriirieniiniiinncnicnceeeae 24
1.11 Commission E Recommendations ...........ccccceeeenienieneeneeneeneeneenne 25

Chapter 2: KavVa ..ooc.eeiiiiiiiieeiieeeeee et 31

Shawn Reeder and Melanie Johns Cupp
2.1 History and Traditional USEes .......c.cccocveviiriinicnecneinienienieneeeeees 31
2.2 Current Promoted USES ........coceviiriirieniiniinicnecneeneeeeeeeceeceee 32
2.3 Products Available .........ccoceiiiniiniinii 32
2.4 Pharmacologic/Toxicologic Effects ........cccccoveneeniiniiinicniinicncennn. 32
2.4.1 Neurologic Effects ......cccceviiiiriiniiniinicicnecececceceeceen 32
2.4.2 Dermatological Effects ......c..ccoccevvieniiniininicniinicniceceeeen 35
2.4.3 Musculoskeletal Effects ........ccoccooverviniinincncniinicceeee. 36
2.4.4 Antimicrobial ACHIVILY ...cccevviiriiriiniiniineere e 36
2.4.5 HepatotOXICILY ..vevvereereenieniieniieniienieesieenieesie et 36
2.4.6 Antiplatelet EffectS. ..o 36
2.5 Case Reports of Toxicity Due to Commercially
Available Products ..........cocceieeiiniiniiniiineecececeeee 36
2.6 Toxicity Associated with Traditional Use by Native Peoples ......... 37
2.7 Drug INteractions ......cocucevuieiiriirierienieneeeteeeeeeese et 38
2.8 Pharmacokinetics/ToXiCOKINEtICS ....c.eevueeruieniienieeniieniieieeiicieeieeneen 38
2.8.1 ADSOIPLION ..eouviriiiiiiiiiieiieiertcrtcece et 38
2.8.2 Metabolism/Elimination ............cccceevieerieeiiieinieeenieeeieesiee e 38
2.9 Analysis of BIOfIUids ...c.ccoceiviiniiniiniiiiiceceecceen 38
2.10 Chemical ANAlYSiS ...ccceeeeerieriinieniienieiet e 39
2.11 Regulatory StatUs .....ccccoceerieriiriiriieieeieeteeee ettt 39
Chapter 3: Ginkgo biloba .............cccoooveeeiiviiiiiiiiiiiiiieiiieeieeeeeeee 43
Forouzandeh Mahdavi and Melanie Johns Cupp
3.1 History and Traditional USe .......cc.ccecceeviiiieiinnieneiieceiceceeeeen 43
3.2 Current Promoted USe........ccccveviiririeniiniineeiinineeeenieneeeee e 43
3.3 Products Available .........ccoceevieviininiiiiinceee 43
3.4 Pharmacologic/Toxicologic Effects .......ccccoveviiniininniiniinieeeen, 44
3.4.1 Nervous System Effects ........ccccoveenieniinininieneceeeee, 44
3.4.2 Cardiovascular Effects .........cccccoivieienininicnininccenceeennen 46
3.4.3 Carcinogenicity/Mutagenicity/Teratogenicity .........cc..cceeeuuee. 46
3.4.4 Endocrine Effects .....c..covievenininieiniiccecienececceeeen 47
3.5 Case Reports of Toxicity Due to Commercially
Available Products ..........cceceevenirieieniinicicnenececeneeeeese e 47
3.6 Drug INtEraCtions .....cccueerueeriieniieniieieenitenieesitesee ettt 48
3.7 Pharmacokinetics/TOXiCOKINEICS .....ccvevuiruereeriiniirieienieniierenie e 48



Contents Xiii

3.7.1 ADSOIPUON eeeiniiiiiiiiiiicieeeceee st 48
3.7.2 DIStIDULION ..ottt 49
3.7.3 Metabolism/Elimination ........cc.ccceeeveenieneeneeneeneeneeneeneeneen 49
3.8 Chemical ANalysis ..cccccooiriiiriiiiiiiiiieet e 49
3.9 Analysis of Biofluids ......cccceeviiiiiiiiiiiiiiieccccecece e 50
3.10 Regulatory Status .......ccoceeveeriiriinienieiiceeceeceeceee e 50
Chapter 4: Valerian .........cccveeeiiieriiieeiiie et eeeesvreesaee e 53
Marlea Givens and Melanie Johns Cupp
4.1 History and/Traditional USes .......c.cccovveriiriinieneenieenienienieeceeeen 53
4.2 Current Promoted USES ........cocevieriirieniiniiniciecnecneeneeeeeeeeeeae 53
4.3 Products Available .........ccoceiiiniiniiniii 54
4.4 Pharmacologic/Toxicologic Effects ........ccccoveneniiniiinienienicneennen. 54
4.4.1 Central Nervous System Effects ........ccccocevvininiiniincncnnn. 54
4.4.2 Musculoskeletal Effects .........coccooveriininincncniniineceee, 59
4.4.3 ReProdUuCtiON ......ccceeeeereerierienieniienieenieeneenie ettt 59
4.4.4 Cardiovascular Effects ......cccccoveriiniinininiinicicnececeeeen 60
4.4.5 CYLOTOXICILY uvvervrereenreenieenieenieenieeieenie et et enteente e e b ere e eneees 60
4.5 Case Reports of Toxicity Due to Commercially
Available Products .........cccooviiiiiiiniiiiieeccce e 61
4.6 Drug INteractions ......cocuceceirierierieniieienieete ettt 63
4.7 Chemical ANALYSIS ...ccceeriiriiriinienienieieteeeeee e 64
4.8 Regulatory STAtUS .....coceeevviriiriirieeeeieeteete ettt 64
Chapter 5: St. JOhN'S WOTT ...cocuviiiiiiiiiiiiiieeeeeeeeeeee e 67
John T. Schwarz and Melanie Johns Cupp
5.1 History and Traditional USEes .......c.cccoceeviinienieneenienienienieeceeeen 67
5.2 Current Promoted USESs ........coceeeiriiriiniiniiniciecnecnecneceeeeeceeae 67
5.3 Products Available .......c..coceviiniiniiniii 68
5.4 Pharmacologic/Toxicologic Effects ........cccccoveneniiniinieniincneennen. 68
5.4.1 Neurological Effects......cc.cccocieriiniiniiniininicnieecccccceeen 68
5.4.2 Antimicrobial Effects .....c..ccocevieniiiiininiincccceee 70
5.4.3 MULAZENICILY ..eovvveiiiiiirieeniienieeneeieee et 70
5.4.4 Reproduction ..........coceeeeerierienienienieneenieeneenie et eeees 70
5.5 Adverse Effects and TOXICItY .....ccoceerieriiniiniieneeniinieneeeccceeeen 70
5.6 Drug INteractions ......ccccecuerieriirieriiniinieetcee et 72
5.7 Pharmacokinetics/ToXiCOKINELICS ....c.eevurerueinieenieeniiiiieiieieeeeieeneen 74
5.7.1 ADSOIPLION ettt 74
5.7.2 DISIIIDULION ..ottt 75
5.7.3 Metabolism/Elimination ...........ccccceevieeriiienniieinieenie e 75
5.8 Chemical ANAlYSIS ...coceeiiriiriinienienieieeeeeeee e 76
5.9 Analysis of BIOflIUids ...c..coceiiiniiniiniiiiiccceeeen 76

5.10 Regulatory StatUs .....cccceceerieriiriiriieieeeeteee e 76



xiv Contents
Chapter 6: Chamomile ...........cooeeiiiiiiiiiiiiieeeeeeeeeee, 79
Melanie Johns Cupp
6.1 History and Traditional USEs ..........cccceeveenienienieneenienieeieeceeeeen 79
6.2 Current Promoted USES ........cccevuiririenenineeniinineeienineerese e 79
6.3 Products Available ..........coceevieiininiiiinince 79
6.4 Pharmacologic/Toxicologic Effects .......ccccovenieniininniinienieeeen, 79
6.4.1 Neurologic EffectS......ccceviiniinieniiniinieeeeeeeeeeeeeeen 79
6.4.2 Antineoplastic Effects .......ccccooeeiiiiiiniiiiieececeen 80
6.4.3 Anti-Inflammatory ACHVILY ......coceevirniiiiiieeieececeeeeeeeen 80
6.5 Case Reports of Toxicity Due to Commercially
Available Products .........ocecevirieieniniiicicccnecee e 80
6.6 Pharmacokinetics/TOXiCOKINEICS .....ccuevuirereeriiniieieieniinieienienieeeens 82
6.7 Analysis of Biofluids .......ccceeviiiiiiieiiieeie e 82
6.8 Regulatory Status ....c.cceoeeiieiiiieeieeieee et 82
Chapter 7: ECRIACEA . ........ccueeeeeeeeieeeiieeeiie e e eeieeeveeeine e 85
Julie Davis and Melanie Johns Cupp
7.1 History and Traditional USes .......c..ccoceeveiriiniinecnienienieniceceeees 85
7.2 Current Promoted USES ........coceeiiriiriiniiniiniciecnecneeeeeeeeeeeen 86
7.3 Products Available .......c..cocoiiiniiniinii 86
7.4 Pharmacologic/Toxicologic Effects ........ccccvveniiniiniiinieniinicneennen. 86
7.4.1 Immunologic Effects ......c.cccovverieniiniiniininecececcccccee 86
7.4.2 Antimicrobial/Antiviral Effects .....c..ccoccooeninininininenn. 87
7.4.3 Antineoplastic ACHIVILY ......cocerveerieriiiniiinienecneenecececeeeeen 89
7.4.4 Wound-Healing .......cccoceviiniiniiniiniiinnecececececeeeen 89
7.4.5 Anti-Inflammatory Effects .........coccoviriiiiiniinnnicee. 90
7.4.6 Mutagenicity/CarcinogeniCity .......cc.cceceerveerveeneeneeneeneeneennees 90
7.4.7 ReProdUuCtion ......ccceceeereerienieniieniienieeneenieene et 90
7.5 Case Reports of Toxicity Due to Commercially
Available Products .........cccooviiiiiiiniiiiieecce e 90
7.6 Chemical ANALYSIS ...ccceeriiriiriinienienieeeteeeeee e 91
7.7 Regulatory STATUS .....coceeeiiriiriiiieeiieieete ettt 91
Chapter 8: FEVErfeW ......cociiiiiiiiiiiiiiiieeeeeeeee 95
Brian Schuller and Melanie Johns Cupp
8.1 History and Traditional USes .........cccevvuiruirviiriiiniiiiiiiinieeiceiceeee 95
8.2 Current Promoted USES .......cceevueeviiiiiriiieiiiiieieciecieeie e 95
8.3 Products Available .........cccccociiiiiiiiiiiiiiiiiinee 96
8.4 Pharmacology/ToXICOIOZY .....coceruiriiriiniiiiiiicncececeee et 97
8.4.1 Neurologic Effects.....c.ccooiiviiiiiiiiiiiiiiiciecccceeecceiene 97
8.4.2 Anti-Inflammatory Effects .......ccccoovieveininiininiiieecicee 100

8.4.3 Mutagenicity/Carcinogenicity/Teratogenicity ........c..cc..cc..... 101



Contents XV

8.5 Case Reports of Toxicity Due to Commercially

Available Products .........ccoccooierieiiiiiiniineiecceeeeeeeeeeee 102
8.6 Drug INteractions........coceeeereerienienienienieceee e 102
8.7 Chemical ANalYSiS .cccooiiriiiiiniiinienieeieeceee et 103
8.8 ReguIation ......cocceriiiiiiiiiiiiceee e 103
Chapter 9: GarliC......cooueeriiiiieiiieeeeeee e 107
James Allman and Melanie Johns Cupp
9.1 History and Traditional USes .......ccc.cecevvuirviiiieriiiiiiiieiieiecieeens 107
9.2 Current Promoted USES ........coceeviieiiiiiiiniieiiiiecieeieeeeieeeceeeeieens 107
9.3 Products Available .......c..ccoceriiiiiiiniiiiiiie 107
9.4 Pharmacologic/Toxicologic Effects ........ccccooeriirniniinninninncnnens 109
9.4.1 Cardiovascular Effects .......ccccovieviiiiniiiiiiiieiieeeieciceee 109
9.4.2 Gastrointestinal Effects ..........cccovivviiniiiiniiniiicieeee 112
9.4.3 Antimicrobial ACHVILY ...cccccevirviiriiiriiiiiiiieeieeieeceeeceeae 112
9.4.4 Antineoplastic ACHIVILY ......ceceevirvirniriiiiieiieeeeeeeeeeeiene 113
9.4.5 Immunostimulant ACtIVILY .....ccccceceerveiriiriieniiinicnieriereceeee 114
9.5 Case Reports of TOXICILY .eo.ververieriiriinienicnieeiceeceeeeee e 115
9.6 Drug INteractions ......ccccocueriirierieniiniireeseenee et 118
9.7 Pharmacokinetics/ToXiCOKINEICS ...ccuvrrverrriieiniiiiiiieiieesieeeiee e 118
9.7.1 ADSOTIPLION ..ottt e 118
9.7.2 DIStIIDULION ...ttt et 118
9.7.3 Metabolism/Elimination ...........cccceevueeriieniiieiniieeie e 118
9.8 Analysis of BIOfIUIdS ...cccooviiriiiiiiiiiiiiiiiiiececce 120
9.9 Regulatory STatUs .....cccccoceeriiriiiiirieeeeeeeeeeete e 120
Chapter 10: GINEET .....c.ooiiiiiiiiiiiiiiiiiicee e 123
Charity Metz and Melanie Johns Cupp
10.1 History and Traditional USEs .......c..ceceevuieviirnieinenniieiieieeieeieeiens 123
10.2 Current Promoted USES .......ccceeviiriieniiiniiiiiieeieeiceieeieeieeieeieens 124
10.3 Products Available ..........cccccooiriiiiiiiiiiiiiciicceeeeeeee e 124
10.4 Pharmacologic/Toxicologic Effects .......ccccoveviiiinninninniincnncns 125
10.4.1 Gastrointestinal Effects ........coccevieviiniiniininniiieeceene 125
10.4.2 Anti-Inflammatory ACtiVILY .....coceevverniernerniniiniieieeieeiene 126
10 4.3 Use in MIZIaine ......eeeveeeiieeniieeiieeniee ettt 127
10.4.4 Cardiovascular Effects .........cccceviiviiiiiiiiiiniiiiiceiceee 127
10.4.5 MULAZENICILY ..uveeurieiririieeieeieeieete ettt 128
10.4.6 Reproduction ........ccccceceevieeiieiiinniinieeie ettt 128
10.5 Case Reports of Toxicity Due to Commercially
Available Products .........ccocieeiiiiniiiiiiiceccee e 128
10.6 Drug INteractions.........cocueeeerieriiriinienieeeesec ettt 129
10.7 Chemical ANalYSis ..ccccoeviriiiiiiiiiiiiiiiieececec et 129

10.8 Regulatory Status .......ccoceeieriiriiiiiiriieie et 129



XVi Contents

Chapter 11: Saw Palmetto ......cceevvieerieeeiiieeiee e
Amy Meadows and Melanie Johns Cupp

11.1 History and Traditional USEs .........ccecceevueenieinieiieniieiieieeieeieeiene
11.2 Current Promoted USES ........cceecveveriniecieneninicienenecreesie e
11.3 Products Available ........cccccevirieiinininiiienineciceceeee e
11.4 Pharmacologic/Toxicologic Effects .......ccccovivinniininninniiienens
11.4.1 Immunologic Effects .......coceriiiiiiiiiiiiiiieeeeeeceee
11.4.2 Genitourinary/Endocrine Effects .........cocceoevviniiniinicnnnns
11.4.3 Anti-Inflammatory Effects .......ccccooiiiiiiniiniiiiiiciicnee

11.5 Case Reports of Toxicity Due to Commercially
Available Products .........ccccoevieienininieieninieeeseecee e
11.6 PharmacokineticS/TOXiCOKINEHICS .....coerueereniriereiiniirieienienieeaeens
11.6.1 ADSOIPLON ...ttt
11.6.2 DIStITDULION c..evveniieiieiiiiiniicieteseeeene et
11.6.3 Metabolism/Elimination..........c.ccecevereeeenenceeeneeneneenennes
11.7 Analysis of Biofluids ......ccccooeiiiiiiiiiiiieeeeeeeeeeeeees
11.8 Chemical ANalysis ..ccccoevieiiiiiiiiiiiieieeece e
11.9 Regulatory Status ...ccc.eeceeeieiierieeieeieee e

Chapter 12: Panax GINSENE .....c..ccceeverieviieiienieniiiienieeieeeenieeieeenens
Angela Morgan and Melanie Johns Cupp

12.1 History and Traditional USEs ......c..ceeeevirviriieineriieiieieeieeieeiens
12.2 Current Promoted USES .......cccceevuieriieniieniiiiiieeieceeeeieeieeieeieens
12.3 Products Available ..........cccccooiiriiiiiiiiiiiicciceeeeeee
12.4 Pharmacologic/Toxicologic Effects .......ccccocviiriiniinniniinncnnens
12.4.1 Endocrine Effects ........ccocovviiriininiiniiiiieiecececeeceee
12.4.2 Neurologic Effects.......ccocvvviriiniiniiiiiiieiceccececee
12.4.3 Cardiovascular Effects .........ccccevieviiniiiiiiniiicicees
12.4.4 Hematologic Effects ........coceevirviiiiiiiiiiniinieceiceee
12.4.5 Immunologic Effects ........cocceviiriiiiiiiiiiiiiicceiceee
12.4.6 Antineoplastic Effects ......cccccooivviiniiniiiiniiniceeieeee

12.5 CaseReports of Toxicity Due to Commercially
Available Products ..........ccceveeviiniiniiniiniececccecececeeeen
12.6 Drug INteractions ......cc.cocuevieriiriiiniirieeieeeesee ettt
12.7 Pharmacokinetics/TOXiCOKINETICS .......covuervirieriiiriiriieieereeieeee
12.7.1 ADSOIPLION ..eeiiiiieiiieeiiie ettt
12.7.2 DISIIDULION ..ottt
12.7.3 Metabolism/ElmMination .........ccccceeveueeriieeniieeeniieenie e
12.8 Analysis of Biofluids .......ccccooiiiiiiiiiiiiiiiiiciccceccccecees
12.9 Chemical ANalYSis ..cccoeviriiiiiiiiiiiiiiee e
12.10 Regulatory Status .......cccccecerieriiiriiieiinieeeeeeete et



Contents

Chapter 13: Cranberry .......................................................................
Angela J. Lawson and Melanie Johns Cupp

13.1 HiStOI‘y and Traditional USEs «--«--reserrreemmemmminiiiiiiiee,
13.2 Current Promoted USES -+ -srsrrerrrrrremeremmintiiniiiiiiiiiiieieea,
13.3 Products Available < sceeeeesmmmmemeeeermmmiiiiitieeniiiieee e
13.4 Pharmacologic/Toxicologic EAfeCts soreeererrerermremmemnnenii
13.4.1 Antimicrobial ACtiVity .........................................................
13.4.2 Gastrointestinal Effects ««--x-creereeereerermemimmniiinii,
13.4.3 Renal Effects «reecreeeereeermmmmmiiiees
13.5 Chemical Analysis ..........................................................................
13.6 Regulatory SHLALUS w#errrrrerrrrnrrrsrenrrrereettttieie et

Chapter 14: Borage ............................................................................
Melanie Johns Cupp

14.1 HiStOI‘y and Traditional USEs s+« -rssererermmemmminiiiiiine,
14.2 Current Promoted USES -+ -srsrrerrrsrremerermimtiiniieiiiieeaa
14.3 Products Available < ----cceeesmmmrrmeeeemmmmiiiiiteeenniiiieee e
14.4 Pharmacologic/Toxicologic EAfeCts soeeererrerermsemmemnniniin
14.4.1 Anti—Inﬂammatory BffeCts «oeeererererenrermemmmnin,
14.4.2 Dermatologic EALfECts oreeeerrersermsemmemmini
14.4.3 Respiratory BATECts soveeeeererrernsenmeemmiiniinii
14.4 .4 Carcinogenicity ....................................................................
14.4.5 Hematologic EAfECts «oeeeeeererrrrmsrmsemmemniiiiiii s
14.4.6 Effects in Diabetic Neuropathy ...........................................
14.4.7 Cardiovascular Effects «---creeereereremrmine,
14.5 Case Reports of Toxicity ................................................................
14.6 PharmacokineticS/TOXIiCOKINELICS rwwrrrrrrrrrrrrerrrreereruamruiemieiiiniiaeinnn.
14.7 Chemical Analysis ..........................................................................
14.8 Regulatory SHLALUS w#errerrerrrrnrrrerenrerertetitteie e

Chapter 15: CalammUs eeeereerereereresermmmeiiiii
Melanie Johns Cupp
15.1 History and Traditional Uses -+ --ssessssersssmsssrsississssiissiinnes
15.2 Current Promoted USES «- - rsrrerrrsermermmriiiiiiiiiiiiiiiean
15.3 Products Available -« e
15.4 Pharmacologic/Toxicologic Effects « - swwrmmsrmrmssrissiisiniisnnnns
15.4.1 CAICINOZENICILY +rvrseressressssrrssssesssssssssssss s
15.4.2 Mutagenicity/GenotoxXiCity « s wrwssemssmsssrsssessnissssisisnns
15.4.3 Antimicrobial ACtivity - wssessssersssssssriisssisissiissisnes
15.4.4 Central Nervous System Effects -« wwrersssmmsisnininnns
15.4.5 Musculoskeletal Effects «-cc-ceeeeeeerreremeemieiniiii,



XViii Contents
15.4.6 Cardiovascular Effects ........cccovvieviiiiiiiiniieiiceicceeeeee 173
15.4.7LD,, 174
15.4.8 Reproductive Effects ........coooiveiiiiniiiniiiniieiicecceieeee 174
15.4.9 Local Anesthetic Effects ........cooceviiiniiiniiiiiiiceicenee 174

15.5 Case Reports Of TOXICILY .oveevveerienienienienieenieenieenieeieeieeieeieeaeens 174
15.6 Chemical ANALYSIS ...eeeveiieiiiieiiieniiesieeeee e 174
15.7 Regulatory Status ......coeceeereeeniieniieenieesiee ettt 174
Chapter 16: Chaparral ..........coociiiiiiiiiiiiiieeeeeeee e 177
Kim Melgarejo and Melanie Johns Cupp

16.1 History and Traditional USEs .........cccceeeviieniieniieeniieniieeiee e 177
16.2 Current Promoted USES .......cceeuveeriiiiniiiiiieriieeiie et 178
16.3 Products Available .........ccocceeriieniiiiiiiniicee e 178
16.4 Pharmacologic/Toxicologic Effects .......ccccoveviiiiniinninninncnnens 178
16.4.1 Antineoplastic ACTVILY «...coveevrierieniienieenieeieeeeieeieeieeiene 178
16.4.2 HePatOtOXICILY ..eecveevieieeieeiieiieieeeeeie ettt 180
16.4.3 Effects on the Arachidonic Acid Cascade..........ccccocueennennne 180
16.4.4 NephrotOXiCIty ...ccueecveeueeriieriiriieieeieeie ettt 181
16.4.5 CarcinOZEeNICILY ....cocueeruienieeniiiiieiieieeteeie ettt 182
16.4.6 Dermatologic Effects .......cccccooieviniiiniininiinicicceiceee 182
16.4.7 Antihyperglycemic Effects .......c..coccevieniinieniinincncneens 182

16.5 Case Reports of Toxicity Due to Commercially
Available Products ..........cooooieeiiiiniiiiiiiecee e 182
16.6 Drug INteractions ......co.eeeueerueenieenienieiieneeeee ettt 187
16.7 PharmacOKINEtICS ......eeeviririiiiiiieniieesiieeeieeete ettt 187
16.8 Chemical Analysis/Analysis of Biofluids .......c..ccoceviiniinincncens 188
16.9 Regulatory Status .....cceeeeeriireenienieieeeeeieeieeste et 188
Chapter 17: COItSTOOt ....covuiiiiiiiiiiiiiieeeeeeee e 191

Amanda Dailey and Melanie Johns Cupp

17.1 History and Traditional USESs ..........ceceeveevieiiieiieniieiieieeieeieeiene 191
17.2 Current Promoted USES .......cccceevieriiniienieieieeeeiceiceieeieeieeieens 191
17.3 Products Available ..........ccoceiiiiiiniiiiiiieeeeeeeeeeeeene 192
17.4 Pharmacologic/Toxicologic Effects .......ccccoviviiniiininninninicnnens 192
17.4.1 Respiratory Effects .......coocevieniiniiniiniienieeececeee 192
17.4.2 Cardiovascular Effects .........cocceviiniiniininiiieceeeee 193
17.4.3 Antimicrobial Effects .......c.ccoooeviiiiiniiiinieeceee 193
17.4.4 HepatOtOXICILY ..ecoveeuieieeieeieeieeieeie ettt 193
17.4.5 Carcinogenicity/GenotOXiCity ......cccceerveeneenierrieenieeieeieeiens 194

17.5 Case Reports of Toxicity Due to Commercially
Available Products .........ccceeviiiieiieniinieieeeeeeeeeeee e 195
17.6 LD, 198
17.7 Pharmacokinetics/TOXiCOKINETICS ....c..eevueerueerieenieniieniieniienicenieenieens 198



Contents Xix

17.7.1 ADSOIPLION ..ottt 198
17.7.2 DIStIDULION ..ottt 198
17.7.3 Metabolism/Elimination ........c..cccceeveeneeneeniennieneeneenieeniens 198
17.8 Analysis of Biofluids/Chemical Analysis ......ccccoceevirviiriienncnnncns 199
17.9 Regulatory StatUs .....ccceceeeeirieriiiiieieeie ettt 200
Chapter 18: COMITEY ....oovveiiriiiiiiiiiiiceececceceece e 203
David Burch and Melanie Johns Cupp
18.1 History and Traditional USEs ......c..ceceevuieviiieineniieiieieeieeieeiens 203
18.2 Current Promoted USES .......ccceevieniiiniiiniiiiiieenieeieeieeieeieeieeieens 204
18.3 Products Available ..........cccccooiiriiiiiniiiiicceecee 204
18.4 Pharmacologic/Toxicologic Effects .......ccccooveviriiniinninninncnnens 204
18.4.1 Gastrointestinal Effects ........coccevieviiniiniininiiiicccicciee 205
18.4.2 HepatOtOXICILY ..cccveevieueeieeiiiiieieeiceie ettt 205
18.4.3 Carcinogenicity/MutagenicCity .........ccoceeveeveereesieenueenueenuenns 206
18.4.4LD,, 207
18.5 Case Reports of Toxicity Due to Commercially
Available Products .........ccceevieiieniiniiniiieecceeceeeeen 208
18.6 Drug INteractions.......ccocueriiriiriiriiniinie sttt 210
18.7 Pharmacokinetics/TOXiCOKINETICS .......covurrverieriiiriiiiieieeieeieeeene 210
18.7.1 ADSOIPLION ..ottt 210
18.7.2 DISIIDULION ..eeueiieiiieeiiie sttt 211
18.7.3 Metabolism/ElmMination ..........cccceeveveeriieenieeenieeenie e 211
18.8 Analysis of BIiofluids .......cccooeeiiiiiiiiiiiiiiiicccccccceceies 211
18.9 Chemical ANalysis ..ccccoeviriiiiiiiiiiiiiiieececec e 212
18.10 Regulatory Status .......ccccceceriiriiiiiiniinieeiereeeee ettt 212
Chapter 19: Scullcap........ccccovviiiiiiiiiiiiiiiiiii, 215
Jennifer Schumacher and Melanie Johns Cupp
19.1 History and Traditional USEs .......c..ceceevieniiiieinennieiieieeieeieeiens 215
19.2 Current Promoted USES .......ccceeveeriiiniiiniiiiiieenieeceieeieeieeieeieens 216
19.3 Products Available ..........cocccoviiriiiiiiiiiiiiicceceeeeee e 216
19.4 Pharmacologic/Toxicologic Effects .......ccccoceviriiniinninniincnncns 216
19.4.1 Antispasmodic Effects .....ccccocvieviiniiniiniiiiiiiieceiceee 216
19.4.2 HepatOtOXICILY ...ccueevuieueeieeiieiieieeieeieete et 216
19.4.3 Cardiovascular Effects .........ccccovieviiniininnniiiiieiceiee 216
19.4.4 Antimicrobial ACHIVILY .....coceevuieviinieniieniieiieeeeeeeieeiene 217
19.4.5 Anti-Inflammatory ACtiVILY .....cocoeevverviernieriiniieieeieeieeiene 217
19.4.6 Chemotherapeutic ACHVILY ....c.cocervvervieriieriiiniieieeieeieeieae 218
19.5 Case Reports of Toxicity Due to Commercially
Available Products ..........coocvieiiiiiniiiiieieeceeee e 218
19.6 Chemical ANAlYSis ..ccccoevuiriiiiiiiiiiiiieieec et 220

19.7 Regulatory StatUs ......cccoceeveeriiriirienieeieeeeee et 220



XX Contents

Chapter 20: LICOTICE ..uvviieiieeeiieeeiie et eiee et e eireeeaeeeennee s 223
Michael Newton and Melanie Johns Cupp
20.1 History and Traditional USes .........ccccevvuerieriiiriiinieniciieeeeee e 223
20.2 Current and Promoted USes .......c.cceevuerierienieniinieiieneeseeeee e 223
20.3 Products Available .........coccoooiiiiiiiiiiiiiiiie e 224
20.4 Pharmacologic/Toxicologic Effects ......c..ccoccvvinviniiniinicnienienn 224
20.4.1 Respiratory Effects ......cccooiiiiiiiniiiiiniiieccece 224
20.4.2 Anti-Inflammatory Effects......c..ccoovviniiniininiiniiiie 224
20.4.3 Adrenocorticotropic Effects........ccccooeriiniininiinicnicnn 225
20.4.4 Gastrointestinal Effects ..........ccoocevviiiiiiiiinnc 226
20.4.5 Antimicrobial ACHVILY «...cooverviiiiiiiirieeieeeeeeeeeee 226
20.5 Case Reports of Toxicity Due to Commercially
Available Products .........ccceevierieieinienieeeeeeeeeeeeee e 227
20.6 Pharmacokinetics/TOXiCOKINEICS ..c..uerueriiirienienieniienienieeriienieee 231
20.6.1 ADSOIPLION ..eeevvieeeiieeiieeiieesiieerte et e eereesreeeaeeeseeeeseeseveeenns 231
20.6.2 DIStIIDULION ..ouveiiiiiiiiiieiiectce et 231
20.6.3 Metabolism/Elimination...........cccceecervierieeniennieniieniesieeeene 231
20.6.4 Analysis of Biofluids .......cccceevevieeciieeiiieiie e 232
20.7 Regulatory Status ......cccceeierierieiieiiente ettt 232
Chapter 21: POKEWEEA .......oouieiiiiiiiiiiiiiieiceeeceeeee e 237
A. Heather Knight-Trent and Melanie Johns Cupp
21.1 History and Traditional USEs ..........ceceevuirviiinieriienneniieieeieeieeiens 237
21.2 Products Available .........cccceeeiiiiiiiiiiiiiieeieecceeeeee e 238
21.3 Pharmacologic/Toxicologic Effects .......ccccooveeviriiiiinninninicnnens 238
21.3.1 Antimicrobial Activity and Antineoplastic Activity .......... 238
21.3.2 Anti-Inflammatory ACtiVIty .....cccceeveervveriieriieniieniieieeieeeene 238
21.3.3 Cardiovascular Effects ........ccccovuieniiiniiiiniieiiceiceieeiee 238
21.3.4 Musculoskeletal Effects ........ccooceevieiiiiiniiiiieieeieeiees 239
21.3.5 Gastrointestinal Effects .........ccooceeviiiiiiiiiiiiieiciccies 239
21.3.6 Respiratory Effects .......coceeviriiiiiniiniiiciiieecceiceee 239
21.3.7 Neurologic Effects.......ccocerviniiniiniiniiiiccicccececeicee 239
21.3.8 Hematologic Effects .........cocceevirviniiniiiiiiiiieiceicee 239
21.4 Case Reports Of TOXICILY ..eevvverieriiriiniinicnieeicetceeeeeeeee e 239
21.5 Pharmacokinetics/TOXiCOKINETICS ...cuvvreveeeriieeniiieniiieniiiesiee e 242
21.6 Chemical ANALYSIS ...oeviieriiieiieiiieeite ettt 242
21.7 Regulatory StatUs .......ccccceeverierieriiieieeieeecete ettt 242
Chapter 22: SASSAFTAS «.....oeeeveeeeieeeciieeie e 245
David Hutson and Melanie Johns Cupp
22.1 History and Traditional USEs ..........ceceevuirniiiniiiniennieiieiicieeieeaens 245
22.2 CUITENE USES ..veieniiieiiieiiieeiiee ettt ettt et ettt et e e e e s 246

22.3 Pharmacologic/Toxicologic Effects .......ccccooeriiiiiiniininninicnnens 246



Contents XXi

22.3.1 Anti-Inflammatory ACtiVIty .....cocceeveerviervieriieniienieeieeieeiene 246
22.3.2 Antineoplastic ACHVILY «.c.eoveevrierieeniieieeieeieeieeieeieeeeeeens 246
22.3.3 CarciNOZENICILY ....eevueevieieriieiieiieieeie ettt 246
22.3.4 Antimicrobial ACtIVILY .....cocceevirviieiiiniiiiiiieeiceceieeeeeene 247
22.4 Case Reports Of TOXICILY ..cevcverieriiriiiriinicnterieeeceeeee e 248
22.5 Pharmacokinetics/TOXiCOKINETICS .......cevuiruiriieriiiriirienieniceieeene 249
22.5.1 ADSOIPLION ..ottt 249
22.5.2 DISIIDULION ..eeeutiieiiieeiiiesiie ettt 249
22.5.3 Metabolism/Elimination .......cc..ccceeveenieneeneeneeneenieeneeiens 249
22.6 Drug and food Interactions .........ccccceceevueevuiriieriierneniieeieeeeeeeeiens 250
22.7 Analysis of BIiofluids .......cccooiiviiriiiiiiiiiiieecceeeeceeeee 250
22.8 Regulatory Status ......cccoceevierierieriieieeieeeeeee et 251
Chapter 23: HaWthOIN .....cccviiiiiieiieeiiecee e 253
Jennifer Annon and Melanie Johns Cupp
23.1 History and Traditional USEs ..........ceceevuirvuiiniirnienniinieeiecieeieeiens 253
23.2 Current Promoted USES ........cceevueeiiirniiiniieiiiieeieeieceeieeieeeeeiens 254
23.3 Products Available ..........cccccoviriiiiiiiiiiiiiiice 254
23.4 Pharmacologic/Toxicologic Effects .......ccccooerviriinninninninicnnens 254
23.4.1 Cardiovascular Effects .........ccccoeieviiiiinniiniiiiiicceee 254
23.4.2 Neurologic Effects.......ccociriiniiniiniiiiiiciicececcecee 256
2343 LD, 256
23.4.4 Teratogenicity/Mutagenicity/Carcinogenicity ............c...... 256
23.5 Case Reports of Toxicity Due to Commercially
Available Products .........cccevievieniiniiniiiieeecceeceeeeeen 256
23.6 Pharmacokinetics/TOXiCOKINETICS .......cevuireirieriiiriirienieeiceeeeene 257
23.7 Chemical ANalYSis ..ccccooviriiiriiiiiiiiiiieieecee e 257
23.8 Regulatory Status ...c.cccoceeieriirieriiriceieeeeeee et 257
Chapter 24: ALOE .......oeeiuieiiiiiiiieeeeeee ettt 259
Tara Dalton and Melanie Johns Cupp
24.1 History and Traditional USEs ..........ceceevuirviiinieriienniiiieiieiecieeiens 259
24.2 Current Promoted USES ........cceevueeriiriiiiniieniiiieieeeeeeeeieeeeeieens 260
24.3 Products Available ..........cccceoviriiiiiiiiiiiiiic 260
24.4 Pharmacologic/Toxicologic Effects .......ccccooeriiriiiniinninniincnnens 261
24.4.1 Gastrointestinal Effects ........ccccevieviiiiiiiiiniiieeeee 261
24.4.2 Carcinogenicity/GenotoXiCity ......ccccevveevuervuervuernueenieenieenenns 262
24.4.3 HematopoietiC ACLIVILY «...covveeviieriieniieiieieeieeiceiceieeeeeeens 262
24.4.4 Antimicrobial ACtIVILY .....coceevviriiirniiiiiieieicceeeeeeeiene 263
24.4.5 Antineoplastic ACHVILY «...coveevvieviieneenieeieeieeieeeeeeeeeeeeens 264
24.4.6 Anti-Inflammatory and Wound
Healing ACHIVILY ...ooviviiiiiniinienieececeeeeeee e 264

24.5 Case Reports of Toxicity Due to Commercially
Available Products .........ccccevienieniiniiniiieccccceceeeeeeeen 266



XXii Contents

24.6 Potential Drug Interactions .........cccccecueeviirviriieriienicnieeiieieeiceiene 267
247 Pharmacokinetics/TOXiCOKINETICS ..ccuvvvrvierriieeniiieiieeniiiesiee e 267
24.77.1 ADSOIPLON ..ottt 267
24.77.2 DISTIIDULION ..eeeuviieiiieiiiesiiie ettt e 268
24.7.3 Metabolism/Elmination .........cccceeecueeriiennieiniieenie e 268
24.8 Analysis of Biofluids .......ccccooiriiiriiiiiiiiiiieeeccceeeceeeee 268
24.9 Regulatory StatUS ......cccoceeiirierieniieieeeeeteete ettt 269
Chapter 25: SENNA ....ccouiiiiiiiiiieeieeeee e 273
Melanie Johns Cupp
25.1 History and ChemiStry .......cocceevueerieeiieiieeieeieeieeieee e 273
25.2 Current Promoted USES ........cccevueeiiriiiiieiienieeiceiceeeee e 274
25.3 Products Available .........coccoooiiiiiiiiiiiiiiiie e 274
25.4 Pharmacologic/Toxicologic Effects ......c..ccoccvvinviniinicnicnienienn 274
25.4.1 Carcinogenicity/Mutagenicity/GenotoXiCity ......c...ccceeuuen.e. 274
25.4.2 Gastrointestinal Effects .........cccoocvviiiiiiiiinii 276
25.4.3 Laxative ADUSE ....ccceoviiriiriiiiiiieee e 278
25.5 Pharmacokinetics/TOXiCOKINEICS ..c..eeveeruierieniienieniienienieeie e 278
25.5.1 ADSOTPLION w.eeviiiiiiiieiiieiieite ittt 278
25.5.2 DIStrIDULION .eeueviiiiiiiiiiiiieetete et 279
25.5.3 Metabolism/Elimination ..........cccceeeueevervensiennienieniesieeeene 279
25.6 Chemical ANalySis ....coceeriiiiiiiiiiiiiieite e 279
25.7 Analysis of Biofluids .....c.cccooeriiiiiiiiiiiiiiiiicee 279
25.8 Regulatory Status ......ccceeieeierieiienieniee et 280
Chapter 26: Cascara Sagrada..........ccoeveeeviieiiiieniiieniieenieesee e 283
Amy Renner and Melanie Johns Cupp
26.1 History and Traditional USes .........cccevvueriiriiiiiieniieiiiiieeeeeeeeen 283
26.2 Current Promoted USES .......ccccevueeviiriiiiieiieiieeiceiceeeeeee e 283
26.3 Products Available .........c.ccoooiiiiiiiiiiiiiiii 283
26.4 Pharmacologic/Toxicologic Effects ......c.ccccvvinviniiniinicnienene 284
26.4.1 Gastrointestinal Effects .........cccoccvviiiiiiiiiinic 284
26.4.2 Nutritional/Metabolic Effects .........ccccoccevviniiniinicnncnn 284
26.4.3 Carcinogenicity/Mutagenicity/GenotoxiCity ......c...ccceeuuen.e. 284
26.5 Case Reports of Toxicity Due to Commercially
Available Products .........ccoceeveeiieiiinieieieeeceeeeeeeeee e 285
26.6 Drug INteractions .......ccoceerierienienienienie sttt sttt 285
26.7 Pharmacokinetics/TOXiCOKINEICS ..c..ceveeruiirienienienienie e 285
26.8 Analysis of Biofluids .....c.cccooeeiiiiiiiiiiiiicccce 286
26.9 Chemical ANalySis ...ccoceeriiiiiiiiiieiierteee e 286

26.10 Regulatory Status ......c.ceeieeierieiieiieniee et 286



Contents XXiii

Chapter 27: Dong Quai ......................................................................
Rayna De Rosa and Melanie Johns Cupp

27.1 History and Traditional Uses -+ wwewssemssrmssrsssrsssissssisssisnisisess
27.2 Current Promoted USES =+« srreerrrrrmmemmniiiiiiiine,
273 Products AVAIlable -+ swsereereeremrerrereereninenieieeee st
27.4 Pharmacologic/Toxicologic Bffects - wrumrmuiiiiiisininns.
27.4.1 Cardiovascular EfEcts -+« -w-e-reererrereeremresiesuereeenenienseeeneanes
27.4.2 Neurologic Bffects -«  wwemrmrmmssiisiisiisississisisnen,
27.4.3 Musculoskeletal Effects -+« rwerrereeremremierereeresessensenieneanes
27.4.4 Immunologic Effects/Antineoplastic
ACtiVity/Antimicrobial ACtiVity ....................................................
27.4.5 Anit_Inﬂammatory ACtiVity .................................................
27.4.6 Dermatological Effects « - rwerrssessmssissiiisisisiisiinee,
27.4.7 CArCINOGENICILY w++wrsreessressesssesssrssssssssssssississississs
27.4.8 BStrogenic Bffects « wwwrerrmrismssiisiisiiisiisisien,
27.4.9 Gastrointestinal Effects «--sereeerrererrmnmmn,
27.5 Drug TtErACTIONS -+ vvrvvrerrrrrerrnrensenraneteteii s
27.6 Chemical ANalysis « s s wsseesserssrmssmsssmisisisssisssisiiis
27.7 Regulatory SLALUS #erererrrrrrnrererrrerereterte e

Chapter 28: Cat's Claw «eeeeerererrrrrrrtiiiiiiiiiiiiiiiiiiiiiiiea
Melissa Dawn Bostic and Melanie Johns Cupp
28.1 History and Traditional Uses - -swssseessrmssmmsismsssrisssissie s
28.2 Current Promoted USES =-r-rerreerrrereemmmmmmietiiniiiiieiiieieeneaes
28.3 Products AVailable -« tessreeerreemsrerssrurmsiuresiiieniienitenieessreenseennes
28.4 Pharmacologic/Toxicologic Effects -
28.4.1 ANIVITAl BLFECLS «wvererrererrerersmrermeremensssesissessssesessesessesessesenns
28.4.2 Antineoplastic ACtiVity ........................................................
28.4.3 Antimutagenic ACtiVity ........................................................
28.4.4 CytOtOXiCity ..........................................................................
28.5 Case Reports of Toxicity Due to Commercially
AVAILADIE PrOQUELS -+ eereeeeerersermmmmmminienieininessesiesisesse e ssesenas
28.6 Regulatory SLALUS #erererrrrrenrererrnererereete it

PART IIT SUMMARY OF TOXICITIES AND DRUG INTERACTIONS

Chapter 1: Summary of Toxicities and Drug Interactions <«
Melanie Johns Cupp



2 Springer
http://www.springer.com/978-0-89603-791-5

Toxicology and Clinical Pharmacology of Herbal
Products

Cupp, M.J.

2000, X, 325 p., Hardcowver

ISEN: 978-0-B9603-791->

A product of Humana Press



	Toxicology and Clinical Pharmacology of Herbal Products
	Foreword by Steven B. Karch
	Preface
	Contents
	Contributors
	Product Identification Guide
	PART I Legal/Regulatory Aspects of Herbal Products
	Chapter 1: Legal/Regulatory Aspects of Herbal Products

	PART II Monographs
	Chapter 1: Ma Huang and the Ephedra Alkaloids
	1.1 SOURCES
	1.2 HISTORY AND TRADITIONAL USES
	1.3 CURRENT PROMOTED USES
	1.4 AVAILABLE PRODUCTS
	1.5 PHARMACOLOGY
	1.5.1 Introduction
	1.5.2 Pharmacologic Effects
	1.5.3 Metabolism and Elimination
	1.5.4 Workplace and Sports Drug Testing

	1.6 DRUG INTERACTIONS
	1.7 TOXICOLOGY
	1.7.1 Neurologic Disorders
	1.7.2 Renal Disorders
	1.7.3 Cardiovascular Diseases
	1.7.4 Other Medical Problems and Effects

	1.8 POSTMORTEM TOXICOLOGY
	1.9 ANALYTIC CONSIDERATIONS
	1.10 METHAMPHETAMINE MANUFACTURE
	1.11. COMMISSION E RECOMMENDATIONS

	Chapter 2: Kava
	2.1 HISTORY AND TRADITIONAL USES
	2.2 CURRENT PROMOTED USES
	2.3 PRODUCTS AVAILABLE
	2.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	2.4.1 Neurologic Effects
	2.4.2 Dermatological Effects
	2.4.3 Musculoskeletal Effects
	2.4.4 Antimicrobial Activity
	2.4.5 Hepatotoxicity
	2.4.6 Antiplatelet Effects

	2.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	2.6 TOXICITY ASSOCIATED WITH TRADITIONAL USE BY NATIVE POPULATIONS
	2.7 DRUG INTERACTIONS
	2.8 PHARMACOKINETICS/TOXICOKINETICS
	2.8.1 Absorption
	2.8.2 Metabolism/Elimination

	2.9 ANALYSIS OF BIOFLUIDS
	2.10 CHEMICAL ANALYSIS
	2.11 REGULATORY STATUS

	Chapter 3: Ginkgo biloba
	3.1 HISTORY AND TRADITIONAL USE
	3.2 CURRENT PROMOTED USE
	3.3 PRODUCTS AVAILABLE
	3.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	3.4.1 Nervous System Effects
	3.4.2 Cardiovascular Effects
	3.4.3 Carcinogenicity/Mutagenicity/Teratogenicity
	3.4.4 Endocrine Effects

	3.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	3.6 DRUG INTERACTIONS
	3.7 PHARMACOKINETICS/TOXICOKINETICS
	3.7.1 Absorption
	3.7.2 Distribution
	3.7.3 Metabolism/Elimination

	3.8 CHEMICAL ANALYSIS
	3.9 ANALYSIS OF BIOFLUIDS
	3.10 REGULATORY STATUS

	Chapter 4: Valerian
	4.1 HISTORY AND TRADITIONAL USES
	4.2 CURRENT PROMOTED USES
	4.3 PRODUCTS AVAILABLE
	4.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	4.4.1 Central Nervous System Effects
	4.4.2 Musculoskeletal Effects
	4.4.3 Reproduction
	4.4.4 Cardiovascular Effects
	4.4.5 Cytotoxicity

	4.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	4.6 DRUG INTERACTIONS
	4.7 CHEMICAL ANALYSIS
	4.8 REGULATORY STATUS

	Chapter 5: St. John’s Wort
	5.1 HISTORY AND TRADITIONAL USES
	5.2 CURRENT PROMOTED USES
	5.3 PRODUCTS AVAILABLE
	5.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	5.4.1 Neurological Effects
	5.4.2 Antimicrobial Effects
	5.4.3 Mutagenicity
	5.4.4 Reproduction

	5.5 ADVERSE EFFECTS AND TOXICITY
	5.6 DRUG INTERACTIONS
	5.7 PHARMACOKINETICS/TOXICOKINETICS
	5.7.1 Absorption
	5.7.2 Distribution
	5.7.3 Metabolism/Elimination

	5.8 CHEMICAL ANALYSIS
	5.9 ANALYSIS OF BIOFLUIDS
	5.10 REGULATORY STATUS

	Chapter 6: Chamomile
	6.1 HISTORY AND TRADITIONAL USES
	6.2 CURRENT PROMOTED USES
	6.3 PRODUCTS AVAILABLE
	6.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	6.4.1 Neurologic Effects
	6.4.2 Antineoplastic Effects
	6.4.3 Anti-Inflammatory Activity

	6.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	6.6 PHARMACOKINETICS/TOXICOKINETICS
	6.7 ANALYSIS OF BIOFLUIDS
	6.8 REGULATORY STATUS

	Chapter 7: Echinacea
	7.1 HISTORY AND TRADITIONAL USES
	7.2 CURRENT PROMOTED USES
	7.3 PRODUCTS AVAILABLE
	7.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	7.4.1 Immunologic Effects
	7.4.2 Antimicrobial/Antiviral Effects
	7.4.3 Antineoplastic Activity
	7.4.4 Wound-Healing
	7.4.5 Anti-Inflammatory Effects
	7.4.6 Mutagenicity/Carcinogenicity
	7.4.7 Reproduction

	7.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	7.6 CHEMICAL ANALYSIS
	7.7 REGULATORY STATUS

	Chapter 8: Feverfew
	8.1 HISTORY AND TRADITIONAL USES
	8.2 CURRENT PROMOTED USES
	8.3 PRODUCTS AVAILABLE
	8.4 PHARMACOLOGY/TOXICOLOGY
	8.4.1 NEUROLOGIC EFFECTS
	8.4.2 Anti-Inflammatory Effects
	8.4.3 Mutagenicity/Carcinogenicity/Teratogenicity

	8.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	8.6 DRUG INTERACTIONS
	8.7 CHEMICAL ANALYSIS
	8.8 REGULATION

	Chapter 9: Garlic
	9.1 HISTORY AND TRADITIONAL USES
	9.2 CURRENT PROMOTED USES
	9.3 PRODUCTS AVAILABLE
	9.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	9.4.1 Cardiovascular Effects
	9.4.2. Gastrointestinal Effects
	9.4.3 Antimicrobial Activity
	9.4.4 Antineoplastic Effects
	9.4.5 Immunostimulant Effects

	9.5 CASE REPORTS OF TOXICITY
	9.6 DRUG INTERACTIONS
	9.7 PHARMACOKINETICS/TOXICOKINETICS
	9.7.1 Absorption
	9.7.2 Distribution
	9.7.3 Metabolism/Elimination

	9.8 ANALYSIS OF BIOFLUIDS
	9.9 REGULATORY STATUS

	Chapter 10: Ginger
	10.1 HISTORY AND TRADITIONAL USES
	10.2 CURRENT PROMOTED USES
	10.3 PRODUCTS AVAILABLE
	10.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	10.4.1 Gastrointestinal Effects
	10.4.2 Anti-Inflammatory Activity
	10.4.3 Use in Migraine
	10.4.4 Cardiovascular Effects
	10.4.5 Mutagenicity
	10.4.6 Reproduction

	10.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	10.6 DRUG INTERACTIONS
	10.7 CHEMICAL ANALYSIS
	10.8 REGULATORY STATUS

	Chapter 11: Saw Palmetto
	11.1 HISTORY AND TRADITIONAL USES
	11.2 CURRENT PROMOTED USES
	11.3 PRODUCTS AVAILABLE
	11.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	11.4.1 Immunologic Effects
	11.4.2. Genitourinary/Endocrine Effects
	11.4.3 Anti-Inflammatory Effects

	11.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	11.6 PHARMACOKINETICS/TOXICOKINETICS
	11.6.1 Absorption
	11.6.2 Distribution
	11.6.3 Metabolism/Excretion

	11.7 ANALYSIS OF BIOFLUIDS
	11.8 CHEMICAL ANALYSIS
	11.9 REGULATORY STATUS

	Chapter 12: Panax Ginseng
	12.1 HISTORY AND TRADITIONAL USES
	12.2 CURRENT PROMOTED USES
	12.3 PRODUCTS AVAILABLE
	12.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	12.4.1 Endocrine Effects
	12.4.2 Neurologic Effects
	12.4.3 Cardiovascular Effects
	12.4.4 Hematologic Effects
	12.4.5 Immunologic Effects
	12.4.6 Antineoplastic Effects

	12.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	12.6 DRUG INTERACTIONS
	12.7 PHARMACOKINETICS/TOXICOKINETICS
	12.7.1 Absorption
	12.7.2 Distribution
	12.7.3 Metabolism/Elimination

	12.8 ANALYSIS OF BIOFLUIDS
	12.9 CHEMICAL ANALYSIS
	12.10 REGULATORY STATUS

	Chapter 13: Cranberry
	13.1 HISTORY AND TRADITIONAL USES
	13.2 CURRENT PROMOTED USES
	13.3 PRODUCTS AVAILABLE
	13.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	13.4.1 Antimicrobial Activity
	13.4.2 Gastrointestinal Effects
	13.4.3 Renal Effects

	13.5 CHEMICAL ANALYSIS
	13.6 REGULATORY STATUS

	Chapter 14: Borage
	14.1 HISTORY AND TRADITIONAL USES
	14.2 CURRENT PROMOTED USES
	14.3 PRODUCTS AVAILABLE
	14.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	14.4.1 Anti-Inflammatory Effects
	14.4.2 Dermatologic Effects
	14.4.3 Respiratory Effects
	14.4.4 Carcinogenicity
	14.4.5 Hematologic Effects
	14.4.6 Effects in Diabetic Neuropathy
	14.4.7 Cardiovascular Effects

	14.5 CASE REPORTS OF TOXICITY
	14.6 PHARMACOKINETICS/TOXICOKINETICS
	14.7 CHEMICAL ANALYSIS
	14.8 REGULATORY STATUS

	Chapter 15: Calamus
	15.1 HISTORY AND TRADITIONAL USES
	15.2 CURRENT PROMOTED USES
	15.3 PRODUCTS AVAILABLE
	15.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	15.4.1 Carcinogenicity
	15.4.2 Mutagenicity/Genotoxicity
	15.4.3 Antimicrobial Activity
	15.4.4 Central Nervous System Effects
	15.4.5 Musculoskeletal Effects
	15.4.6 Cardiovascular Effects
	15.4.7 LD50
	15.4.8 Reproductive Effects
	15.4.9 Local Anesthetic Effects

	15.5 CASE REPORTS OF TOXICITY
	15.6 CHEMICAL ANALYSIS
	15.7 REGULATORY STATUS

	Chapter 16: Chaparral
	16.1 HISTORY AND TRADITIONAL USES
	16.2 CURRENT PROMOTED USES
	16.3 PRODUCTS AVAILABLE
	16.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	16.4.1 Antineoplastic Activity
	16.4.2 Hepatotoxicity
	16.4.3 Effects on the Arachidonic Acid Cascade
	16.4.4 Nephrotoxicity
	16.4.5 Carcinogenicity
	16.4.6 Dermatologic Effects
	16.4.7 Antihyperglycemic Effects

	16.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	16.6 DRUG INTERACTIONS
	16.7 PHARMACOKINETICS
	16.8 CHEMICAL ANALYSIS/ANALYSIS OF BIOFLUIDS
	16.9 REGULATORY STATUS

	Chapter 17: Coltsfoot
	17.1 HISTORY AND TRADITIONAL USES
	17.2 CURRENT PROMOTED USES
	17.3 PRODUCTS AVAILABLE
	17.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	17.4.1 Respiratory Effects
	17.4.2 Cardiovascular Effects
	17.4.3 Antimicrobial Effects
	17.4.4 Hepatotoxicity
	17.4.5 Carcinogenicity/Genotoxicity

	17.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	17.6 LD50
	17.7 PHARMACOKINETICS/TOXICOKINETICS
	17.7.1 Absorption
	17.7.2 Distribution
	17.7.3 Metabolism/Elimination

	17.8 ANALYSIS OF BIOFLUIDS/CHEMICAL ANALYSIS
	17.9 REGULATORY STATUS

	Chapter 18: Comfrey
	18.1 HISTORY AND TRADITIONAL USES
	18.2 CURRENT PROMOTED USES
	18.3 PRODUCTS AVAILABLE
	18.4 PHARMACOLOGICAL/TOXICOLOGIC EFFECTS
	18.4.1 Gastrointestinal Effects
	18.4.2 Hepatotoxicity
	18.4.3 Carcinogenicity/Mutagenicity
	18.4.4 LD50

	18.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	18.6 DRUG INTERACTIONS
	18.7 PHARMACOKINETICS/TOXICOKINETICS
	18.7.1 Absorption
	18.7.2 Distribution
	18.7.3 Metabolism/Elimination

	18.8 ANALYSIS OF BIOFLUIDS
	18.9 CHEMICAL ANALYSIS
	18.10 REGULATORY STATUS

	Chapter 19: Scullcap
	19.1 HISTORY AND TRADITIONAL USES
	19.2 CURRENT PROMOTED USES
	19.3 PRODUCTS AVAILABLE
	19.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	19.4.1 Antispasmodic Effects
	19.4.2 Hepatotoxicity
	19.4.3 Cardiovascular Effects
	19.4.4 Antimicrobial Activity
	19.4.5 Anti-Inflammatory Activity
	19.4.6 Chemotherapeutic Activity

	19.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	19.6 CHEMICAL ANALYSIS
	19.7 REGULATORY STATUS

	Chapter 20: Licorice
	20.1 HISTORY AND TRADITIONAL USES
	20.2 CURRENT PROMOTED USES
	20.3 PRODUCTS AVAILABLE
	20.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	20.4.1 Respiratory Effects
	20.4.2 Anti-Inflammatory Effects
	20.4.3 Adrenocorticotropic Effects
	20.4.4 Gastrointestinal Effects
	20.4.5 Antimicrobial Activity

	20.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	20.6 PHARMACOKINETICS/TOXICOKINETICS
	20.6.1 Absorption
	20.6.2 Distribution
	20.6.3 Metabolism/Elimination
	20.6.4 Analysis of Biofluids

	20.7 REGULATORY STATUS

	Chapter 21: Pokeweed
	21.1 HISTORY AND TRADITIONAL USES
	21.2 PRODUCTS AVAILABLE
	21.3 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	21.3.1 Antimicrobial Activity and Antineoplastic Activity
	21.3.2 Anti-Inflammatory Activity 
	21.3.3 Cardiovascular Effects
	21.3.4 Musculoskeletal Effects 
	21.3.5 Gastrointestinal Effects 
	21.3.6 Respiratory Effects
	21.3.7 Neurologic Effects
	21.3.8 Hematologic Effects

	21.4 CASE REPORTS OF TOXICITY
	21.5 PHARMACOKINETICS/TOXICOKINETICS
	21.6 CHEMICAL ANALYSIS
	21.7 REGULATORY STATUS

	Chapter 22: Sassafras
	22.1 HISTORY AND TRADITIONAL USES
	22.2 CURRENT USES
	22.3 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	22.3.1 Anti-Inflammatory Activity
	22.3.2 Antineoplastic Activity
	22.3.3 Carcinogenicity
	22.3.4 Antimicrobial Activity

	22.4 CASE REPORTS OF TOXICITY
	22.5 PHARMACOKINETICS/TOXICOKINETICS
	22.5.1 Absorption
	22.5.2 Distribution
	22.5.3 Metabolism/Elimination

	22.6 DRUG AND FOOD INTERACTIONS
	22.7 ANALYSIS OF BIOFLUIDS
	22.8 REGULATORY STATUS

	Chapter 23: Hawthorn
	23.1 HISTORY AND TRADITIONAL USES
	23.2 CURRENT PROMOTED USES
	23.3 PRODUCTS AVAILABLE
	23.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	23.4.1 Cardiovascular Effects
	23.4.2 Neurologic Effects
	23.4.3 LD50
	23.4.4 Teratogenicity/Mutagenicity/Carcinogenicity

	23.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	23.6 PHARMACOKINETICS/TOXICOKINETICS
	23.7 CHEMICAL ANALYSIS
	23.8 DRUG INTERACTIONS
	23.9 REGULATORY STATUS

	Chapter 24: Aloe
	24.1 HISTORY AND TRADITIONAL USES
	24.2 CURRENT PROMOTED USES
	24.3 PRODUCTS AVAILABLE
	24.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	24.4.1 Gastrointestinal Effects
	24.4.2 Carcinogenicity/Genotoxicity
	24.4.3 Hematopoietic Activity
	24.4.4 Antimicrobial Activity
	24.4.5 Antineoplastic Activity
	24.4.6 Anti-Inflammatory and Wound Healing Activity

	24.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	24.6 POTENTIAL DRUG INTERACTIONS
	24.7 PHARMACOKINETICS/TOXICOKINETICS
	24.7.1 Absorption
	24.7.2 Distribution
	24.7.3 Metabolism/Elimination

	24.8 ANALYSIS OF BIOFLUIDS
	24.9 REGULATORY STATUS

	Chapter 25: Senna
	25.1 HISTORY AND CHEMISTRY
	25.2 CURRENT PROMOTED USES
	25.3 PRODUCTS AVAILABLE
	25.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	25.4.1 Carcinogenicity/Mutagenicity/Genotoxicity
	25.4.2 Gastrointestinal Effects
	25.4.3 Laxative Abuse

	25.5 PHARMACOKINETICS/TOXICOKINETICS
	25.5.1 Absorption
	25.5.2 Distribution
	25.5.3 Metabolism/Elimination

	25.6 CHEMICAL ANALYSIS
	25.7 ANALYSIS OF BIOFLUIDS
	25.8 REGULATORY STATUS

	Chapter 26: Cascara Sagrada
	26.1 HISTORY AND TRADITIONAL USES
	26.2 CURRENT PROMOTED USES
	26.3 PRODUCTS AVAILABLE
	26.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	26.4.1 Gastrointestinal Effects
	26.4.2 Nutritional and Metabolic Effects
	26.4.3 Carcinogenicity/Mutagenicity/Genotoxicity

	26.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	26.6 DRUG INTERACTIONS
	26.7 PHARMACOKINETICS/TOXICOKINETICS
	26.8 ANALYSIS OF BIOFLUIDS
	26.9 CHEMICAL ANALYSIS
	26.10 REGULATORY STATUS

	Chapter 27: Dong Quai
	27.1 HISTORY AND TRADITIONAL USES
	27.2 CURRENT PROMOTED USES
	27.3 PRODUCTS AVAILABLE
	27.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	27.4.1 Cardiovascular Effects
	27.4.2 Neurologic Effects
	27.4.3 Musculoskeletal Effects
	27.4.4 Immunologic Effects/Antineoplastic Activity/Antimicrobial Activity
	27.4.5 Anti-Inflammatory Activity
	27.4.6 Dermatological Effects
	27.4.7 Carcinogenicity
	27.4.8 Estrogenic Effect
	27.4.9 Gastrointestinal Effects

	27.5 DRUG INTERACTIONS
	27.6 CHEMICAL ANALYSIS
	27.7 REGULATORY STATUS

	Chapter 28: Cat’s Claw
	28.1 HISTORY AND TRADITIONAL USES
	28.2 CURRENT PROMOTED USES
	28.3 PRODUCTS AVAILABLE
	28.4 PHARMACOLOGIC/TOXICOLOGIC EFFECTS
	28.4.1 Antiviral Effects
	28.4.2 Antineoplastic Activity
	28.4.3 Antimutagenic Activity
	28.4.4 Cytotoxicity

	28.5 CASE REPORTS OF TOXICITY DUE TO COMMERCIALLY AVAILABLE PRODUCTS
	28.6 REGULATORY STATUS


	PART III Summary of Toxicities and Drug Interactions
	Chapter 1: SummaryofToxicities andDrugInteractions

	Index



