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[Abstract] Ent-labdane diterpenoid lactones, the principal constituents of Andrographis paniculata , have a wide range of
pharmacological effects, such as antibacterial, anti-viral, anti-inflammatory, antipyretic, and anti-cancer effect, etc. In this
review the biotransformations of four principal ent-labdane diterpenoid lactones of A. paniculata are discussed from the
following aspects: substrates and types of reaction, transformation systems, and structure activity relationships. Moreover, the

currently-existing problems and the prospects are also described to provide reference for further studying the biotransformation

of ent-labdane diterpenoid lactones of A. paniculata.
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Fig 1 Structures of four principal ent-labdane diterpenoid lactones of A. paniculata

1. Andrographolide; 2: 14-Deoxyandrographolide; 3: Neoandrographolide; 4: 14-Deoxy-11,12-didehydroandrographolide
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Tab 1 Biotransformation reaction systems and reaction types

of four principal ent-labdane diterpenoid lactones of A. paniculata

Substrate Systems of reaction Types and locations of reaction
Andrographolide Microorganisms Addition reaction (12,13-C=C-,8,17-C=C-)
Aspergillus ochraceus™") Climination reaction(13,14)
Rhizopus stoloni fer ™ Oxidation reaction
Serratia proteamaculans %) (3,14-OH—>=0,19-CH, OH—>-COOH)
Metabolism relevant Reduction reaction(16 =0—>-OH)

Lactobacillus brevis, human intestinal bacterial®*
Chicken serum!3]
Liver microsomes {rom humans, dogs and rats"3%

Others

Hairy roots of Polygonum multi florum3*)

Neo-andrographolide Microorganisms Hydrolysis reaction (glycosidic bond)
Aspergillus niger AS 3. 739015 Hydroxylation(2,3,7)
Mucor spinosus AS 3. 2450016 Epoxidation(8,17-C=C-)
Metabolism relevant Addition reaction(8,17-C=C-)
Human intestinal bacteria®*’ Oxidation reaction(19-CH, OH—>-COOH)
Dehydro-andrographolide Microorganisms Hydroxylation(2,7,9)
Cunninghamella elegans 2% Epoxidation(8.,17-C=C-)
Cunninghamella echinulata*" Addition reaction(11,12-C=C-)
Cunninghamella blakesleana**) Oxidation reaction(3-OH—>=0)
Deoxy-andrographolide Microorganisms Hydroxylation(1,2,7,9)
Fusarium graminearum ") Epoxidation(8,17-C=C-)
Cunninghamella blakesleana **] Addition reaction(8,17-C=C-,13,14-C=C-)
Cunninghamella echinulata > Oxidation reaction(3-OH—>=0)

Cunninghamella blakesleana *2]

Alternaria alternata ™"

20 6 A A 3 T 5 BT 2E 0 S I IR B B AR TR 3al
FEGE LD N TR B AL ) 2d ., 2e 20 28 T
L ENER ALY 1a b K 0 BUOKZEOENER ALY 4d . de 487 B K E
PNTE 55 AL 77 1) 4a, 4b ., et 2 25 40 5 0 3 N R 10 MPTR TG, XA 25X 2,
AT W) 22, 2b, 2 B W B AT #0640 ) iR

9%%99%33

3 BUFUHBNERXRRR

s

3a 2d 2e 2f 2g 4d de 4f

B2 mAzLE_GENBEEELTINE

Fig 2 Structures of biotransformed products of four principalent-labdane dlterpenoid lactones of A. paniculata
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