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Abstract: Pheretima aspergillum, a commonly used traditional Chinese medicine is mainly distributed in Lingnan areas of China, and
Guangdong and Guangxi Provinces are its genuine producing areas. The chemical composition of P. aspergillum are proteins and
peptides, enzymes, amino acids and dipeptides, nucleosides, fatty acid, steroids, lysoglycerophospholipids and inorganic elements, etc.
Traditionally, lumbrokinase, hypoxanthine and succinic acid were considered as the main effective components of P. aspergillum. In
this paper, the chemical composition and pharmacological effects of P. aspergillum were summarized. Based on above, the correlation
between enzymes, nucleotides, fatty acid and pharmacodynamics was analyzed, and the quality marker (Q-Marker) of P. aspergillum

were predicted based on traditional efficacy and modern pharmacology. As a result, the fibrinolytic protein, lumbrokinase, earthworm
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fibrinolytic enzyme, hypoxanthine, inosine, succinic acid, polyunsaturated fatty acid, amino acids and dipeptides were preliminarily

determined as the possible Q-Markers. It is suggested that specific determination methods should be established by focusing on the

active constituents, combining with synergistic effect of chemical substances in blood and measurability of chemical substances, so as

to provide basis for Q-Marker determination and quality assessment.

Key words: Pheretima aspergillum (E. Perrier); pharmacodynamic material basis; quality standard; quality marker; fibrinolytic

protein; lumbrokinase; earthworm fibrinolytic enzyme; hypoxanthine; inosine; succinic acid; polyunsaturated fatty acid; amino acids

and dipeptides
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Fig. 1 Chemical structures of amino acids and dipeptides in P. aspergillum
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Table 1 Amino acids and dipeptides in P. aspergillum

%5 A AFRR T SCHR
22 WER CeHiaN202  9,14-15
23 BER CsHoNO4 9,14-15
24 ER CoH1INO3 9,14-15
25 RAR CsH13NO> 9,14-15
26 HRHNEAR CoH1INO: 9,14-15
27 MEER C6H14N4O2 14-15
28 WA CsHuNO: 14-15
29 WAERK C3H/NO? 14-15
30 EHAER CsHiNO2S  14-15
31 HEER C4HoNO3 15
32 2HR C3H/NO;3 15
33 ER CeHi2N204S2 15
34 FREAR CsHi3NO:2 15
35 SE HCI CsHi3CIN202 15
36 HAER CsHoN302 15
37 tER CiuHi2N202  9,14-15
38 FHER CsHoNO; 14-15
39 REER C4H7NO4 15
40 HA® C2HsNO2 15
41 BEWARNAR C14H18N20s 14
42 HEWRNAR C12H16N203 14
43 EERBRENER CisH2N203 14
44 IR T REIR Ci2H2N202 14
45  HEAMERABE CioHisN4Os 14
46 IN(L-MHERBE-L-25 = ) Ci10H16N202
47  IN(L-THERBE-L- &) C1iHisN202
48  FR(L-FHEME-L- RN ZERE)  CiaHieN202
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R 5> 2 — o AT BREE ORI F v B AN H kR e
PE= T ORI R BRI i & 3 F0h 0.8 mg/g.
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®x2 IHRPBREERS
Table 2 Nucleosides in P. aspergillum

Pax
A )

T 1 4 et SCHR
49 RBERS CsHaN4O  9,14,18
50  EEMERS CsHaNsO2 9,18
51 JR¥EF CoHi2N20s  9,14,18
52 JRE CioHi3NsOs  9,14,18
53 RS CsHsNsO 9,14
54 WLFF CioH12N4Os  9,14,18
55 Bif CioHi3NsOs 14,18

56  JREERE

57 B fRmEnE

58 2 ENE

59 2-WESH

60  JIRRERS

61 JREMRIFIRIZL

62 3-TEFLTEME

63 3-JIRNENS-9-FL D FRIL R

C4HaN202 18
CsHeN202 18
CioH12N4O4 18
CioH13Ns04 18
CsHsNs 14
C1sH17Ns0s 14
Ci2HioN4O2 14
CsHoNsO3 14
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Table 3 Fatty acids in P. aspergillum

%' AR S ¥R SOk

64 5811- =% CoHx0: 9,14

65 —HERIIEER C20H3002 9,14

66 47,10,13,16,19-—F BN CoHnO» 9,14

67 THAERR CisHz02  9,14-15

68 9-8IE-1,3.9-Tht —IRIR CiH21INOs 14

69 (S)-2-{[(EHEIL) I EIE}-5-2 CisHNOs 14

-SSR

70 3-FEED6- A 4- O CHsOs 1421

71 18RI R TIAIR CoH3003 14

72 +=kERR CisHxO2  14-15

73 9 TURIGER CuHx0: 14

74 PIERER CuHz0:  14-15,20

75 PRRIR CisHz00: 14

76 +HKERR CisH3002  14-15,
20-21

77 KNG CiH3002 14

78 TRAEIUMETR CoH302  14-15,20

79 TR EGTR CxH3402 14

80 VIR CisHnO2  14-15,20

81 A =IAIR CaoHaoO2  14-15,20

82 AFHANR CisHnO2  14-15,20

83 8,11,14- =R =JFIR CoHx02 14

84 JHIER CisH02  14-15,20

85 +-Lkilik Ci7H3402  14-15,
20-21

86 10,13,16,1922.25-F "B MR CusHuOx 14

87 17-FHk-6- )\ B/l CoHi02 14

88  2-[(92)-9-1 )\ MMt A ] 4 CaoHiOsS 14

89 HH:M CiHuO2  14-15

90 12-HIE: =Rk CiHz0: 15

91 12-FEA-DURKER CisH0: 15

92 14-FEEFIRKER CiHnO02 15

93 14-FIEA-7NHRIR Ci7H:0: 15

94 JURRIGIR CioH3602 15

95 +IUBRIR Ci9H3302 15

96 e ENEIR CoH302 15

97 AR CoHaoO2 15,20

98 JHIAMR CiHeOs 9,14

99 LR CioH2002 22

100 10-F2E+ R CisHas02 22
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Table 4 Lysoglycerophospholipids in P. aspergillum
i HEATER 2y Gk

110 3,5,9-trioxa-4-phosphapentadecan-1-aminium,7-(hexyloxy)-4-hydroxy-N,N,N-trimethyl-,inner C20H44NOgP 9

salt,4-oxide
111 3-hydroxy-2-[(5E,8E,11E,14E,17F)-5,8,11,14,17-icosapentaenoyloxy]propyl 2-(trimethylammonio) CasH4sNO7P 9

ethyl phosphate
112 lysopc (20 - 5) CosHasNO7P 9
113 1-hexadecanoylglycol-2-phosphocholine/isomer C23H4sNOP 9
114 1-0-1 WUkt FE-sn- T i -3- BERR ik C2HasNOP 9
115 2-ammonioethyl(2-hexadecyl-1,3-dioxolan-4-yl)methyl phosphate C22H46NOsP 9
116 2-37 3l P9k -sn- T -3-BE R AEL CaHsoNOP 9
117 1pc(16 - 0/0 - 0)/isomer C24Hso0NOsP 9
118 3-hydroxy-2-{[(82,11Z,14Z,17Z)-icosa-8,11,14,17-tetraenoyl]oxy } propyl(2-(trimethylammonio) C2sHsoNO7P 9

ethyl)phosphate
119 3-hydroxy-2-(pentadecyloxy)propyl(2-(trimethylammonio)ethyl)phosphate C23HsoNOsP 9
120 FIBEAGMLARGR (18 :2) CaHsoNOP 9
121 lysopc (20 - 4) CasHsoNO7P 9
122 (2R)-2-hydroxy-3-(pentadecyloxy) propyl 2-(trimethylammonio) ethyl phosphate C23Hso0NOgP 9
123 (2R)-1-{[(2-aminoethoxy) (hydroxy) phosphoryl]oxy}-3-hydroxy-2-propanyl (11Z,14Z,172)-11, C2sH4sNO7P 9

14,17-icosatrienoate
124 #IMBEAEHHGL (18 1 1) C26Hs2NOP 9
125 2-(stearoyloxy) ethyl 2-(trimethylammonio)ethyl phosphate/isomer C24H4sNO7P 9
126 1-O- 7Nkt HE-2- 32 Fh-sn- T i1 -3- B R A A 57 4 A 1/101 Co4Hs:NOGP 9
127 (2R)-3-{[(2-aminoethoxy) (hydroxy) phosphoryl] oxy}-2-hydroxypropyl (112,14Z,172)-11,14,17-  C25HssNO7P 9

icosatrienoate
128  2-oleoyl-sn-glycero-3-phosphorylcholine C6Hs2NO7P 9
129  (E)-2-(heptadec-1-en-1-yloxy)-3-hydroxypropyl(2-(trimethylammonio)ethyl)phosphate C24H4sNO7P 9
130 2-aminoethyl2-[(1E)-1-hexadecen-1-yloxy]-3-hydroxypropyl hydrogen phosphate C21H44NO6P 9
131  (2R)-3-[(12)-1-heptadecen-1-yloxy]-2-hydroxypropyl 2-(trimethylammonio)ethyl phosphate C24HasNO7P 9
132 oleoyl-lysophosphatidylcholine C6Hs2NO7P 9
133 2-aminoethyl(2R)-3-[(12)-1-hexadecen-1-yloxy]-2-hydroxypropyl hydrogen phosphate C21H44NO6P 9
134 (2R)-3-[(5E)-5-heptadecen-1-yloxy]-2-hydroxypropyl 2-(trimethylammonio) ethyl phosphate C24H4sNO7P 9
135 2-eicosadienoyl-sn-glycero-3-phosphocholine C2sHs4aNO7P 9
136 1-0-F-tkgd-sn-HH il -3- B B B S A4 1 CasHsaNOP 9
137 (E)-3-hydroxy-2-(octadec-1-en-1-yloxy) propyl[2-(trimethylammonio)ethyl]phosphate Co6HsaNOsP 9
138 2-aminoethyl 3-(hexadecyloxy)-2-methoxy propylhydrogenphosphate C22HasNOgP 9
139 1-eicosadienoyl-sn-glycero-3-phosphocholine C2sHs4aNO7P 9
140  (2R)-3-{[(2-aminoethoxy)(hydroxy)phosphoryl] oxy}-2-hydroxypropyl(11Z,142)-11,14-icosadienoate ~C2sH4sNO7P 9
141 2-ammonioethyl[(2R,4R)-2-(14-methylpentadecyl)-1,3-dioxolan-4-yl] methyl phosphate/isomer C2H4NOsP 9
142 2-[(2-propyloctadecanoyl)oxy]ethyl 2-(trimethylammonio)ethylphosphate C27HsaNO7P 9
143 lysopc (p-18 : 0) Ca6HsaNOgP 9
144 1B H I -3- BRI B CosHsNOP 9
145 2-aminoethyl(2R)-3-[(13Z)-13-docosen-1-yloxy]-2-hydroxypropyl hydrogen phosphate Co7HseNOP 9
146  (2R)-1-{[(2-aminoethoxy)(hydroxy)phosphoryl]oxy}-3-hydroxy-2-propanyl(11E)-11-icosenoate CosHsoNO7P 9
147 1-0- )\ k- 2-F2 He-sn- T JH1-3- WL HEL ik CasHseNOsP 9
148 1-icosanoyl-sn-glycero-3-phosphocholine C2sHssNO7P 9
149  (2R)-3-{[(2-aminoethoxy)(hydroxy) phosphoryl]oxy}-2-hydroxypropyl(11Z)-11-icosenoate CasHsoNO7P 9
150 lysopc [20 : 1(112)] C2sHseNO7P 9
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Fig. 2 Prediction analysis diagram of P. aspergillum Q-Markers based on component-efficiency-pharmacologic action
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