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Research on the Determination of in Vitro Anticoagulant Activity of Earthworms

WU Yali, MA Yunnan, ZHANG Qi, YU Xianglong, DU Shouying’(Beijing University of Chinese Medicine, Beijing
100029, China)

ABSTRACT: OBJECTIVE To establish a method to evaluate the anticoagulant activity of earthworms and corresponding
preparations based on the measurement of fibrinogen-thrombin time with automatic hemagglutination analyzer. METHODS
Pheretima guillelmi extracts was used as test sample, and BCA method was applied to measure the content of soluble protein,
and fibrinogen-thrombin time method was established to evaluate the antithrombin activity of earthworm, using the ratio of
active concentration to soluble protein concentration as the index. RESULTS The protein content of ten bathes earthworms
was (26.56+3.57)%. The specific activity of these earthworms was (34.64+3.98)U-ug™!, which was similar to the activity of
lumbrokinase (43.60 U-ug™), and 1.5-fold of purchased earthworm enzyme (22.17 U-ug="). CONCLUSION BCA method is
applied to measure the soluble protein content of earthworms, and it is verified to be reliable and convenient. The established
fibrinogen-thrombin time method express to be convenient operation, objective result and real-time measurement properties, with
satisfactory methodological evaluation results, and can be used to evaluate the bioactivity of earthworms and related
preparations.
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Tab. 1
earthworm extract and specific activity of lumbrokinase and
purchased earthworm enzyme(x + s )

AT EA

Soluble protein determination of ten batches of

it S E% S PE/U-mL! ELiE /U pg™!
051609B 24.29+0.48 1 666.66+25.25 35.87+1.02
051704 29.04+0.78 1915.42+11.44 35.16+1.84
051812 25.46+0.54 1451.7149.05 28.14+0.62
051813 24.72+0.66 1728.46 £11.80  35.24+0.81
T1818005 27.31+0.65 1 854.07+21.40 34.38+0.98
T1818006 23.38+0.40 1868.12+14.77 41.49+1.10
T1818007 20.07+0.18 1284.08+30.74 30.71+0.83
T1818010 30.78+0.54 1 892.80+21.92 31.15+1.02
T1818011 29.77+0.14 2024.28+0.91 34.73+0.46
T1818012 28.514+0.33 2273.54+7.34 39.85+0.91
logfﬁgm 26.56+3.57 1795.914267.84  34.64+3.98
0] YRR 7 - 2 000.00 43.60
4 i 5] g - 2453.20 22.17

rp [ BAR R 265 2019 4 10 A 55 36 B35 20

4 g

HE 25 2015 A R R IE M ) 6T HE 2
o, HIFRARANE RN E J7 vk 5 v fa br, B AT
SCHERU-V 2 3R F 241 4 B 1 PG VP A o 0 1T v
PE, ASES 0 2F 2 B B R T R A4 ) i)
SR AR 4 B R A — BT 5 BUE M E 1) E
T2, ARSI FTHACE 52 T A 4R AP AUE,
LT EREE 18 h Ekill, HAAFH A SRS
BAMWR, TEET REFEA S WE . KA
I8 7E 7K 08 LA T I o S A R A b, WP AL
7 Hb e () PUEERE PEVEAN FE bR ——Fib-TT.

Fib-TT 2 -0 e %o e I B () #0 kv 1, R
MoK FR e, A4 B s s i icle, AR E
1) 48 [F] 2 S FE bR, ANTE N I E J B 24
s Fd 77 v 8 AR RN T R AR B R
HEME R

mTRARANMEFEEARITERN
2~4 gL, WOFE4A E BN IMEE S BT A Fib-TT & 2 1
SHNEFZRMT, WESHEEAIRIKREN 04%.
MR 4E 75 ok 55 OV g7 vk, U R R I B R R
2 BP-mL',

AW R B R s Y EER R
R, HORVERR S, N, KA A4S A7
12T BEA BB E AT G SO T ok R85
IR 52 s 21300 B R i | U4 e 2 B B E M
WA 48 B () S F 5y, SeHEN e A B
R E O EER, MM s £F 485 1 i
JER, [RIAT H Fib-TT B AP M 4 vrAn 48
Fro ASER ik Fib-TT NHebR, FE0FFT K INAE
G MEIEE A, ] O bR R PR R L
JHEFA B ] $ EOOA I o1 I B 5 0 4 Fib-TT 2 R 4f
KR, TGRS RILE 250~3 000 U-mL™,
0~800 mg-L~', #1355 R&%45>0.99, PiHIi% 71k E
AR LIETIE . HAESRE %A, EENEE
BIawk, HTBEEREW, FFn] S IisE fl i,
HACRT FH T 3 254 () e g L 1 U

SCHR 22 K FH 25 5 W o R A 3 4 245 Hh vl i
P E AR, SARSLIGHTIHE R, DR
W PTIAS AL A R B S R R ICT BCA KRlE
&, WMCRH BCA I E, A ki,
B8, B0 2 M R 47 (RSD=2.11%) . &l &,
10 fitth KM P HEMEELDSTEAN
(26.56+3.57)%, &M N(1 795.91£267.84)U-mL!,

Chin J Mod Appl Pharm, 2019 October, Vol.36 No.20 -2529.



U i% N (34.64+3.98)U-pg™' . H LU iE 5 W8] iy b v
A, ER TN S LR G 1S 5.

gr BRTIR, ARSI DLERR I B R HUY) N
FN G, @A T O AR AR A R e
e, JenT T VR H e K G AH G i) 7R L v
(A4 SR 78 $8 A5, BT DA ] 24 i b e 1) R R
HbRAE SR AL 225, [ I Ry 2 37 B b o ) 7 ) R
BHIOTERMESH . Wi SR T
e ] A 1 S LR, R I BRI B R I B
RAFpprit g, wldk—Baesaif, 2474
ML T, 32 ) 45 A Bt i AS BB ) Al
Lt

REFERENCES

(11 hEZ. —H#[S]. 2015.

[2] DUH, SUNJM, GUO X Q, et al. The chemical composition
and pharmacological action of earthworms [J]. Jilin J Tradit
Chin Med(# Pk H £ 24), 2014, 34(7): 707-709.

[3]1  XUAIA, ZEGELr, DUNGNE. ok 2 PR e s 1], (7R
FREEZL R, 2012, 31(7): 529-531.

[4] MIHARA H, SUMI H, YONETA T, et al. A novel fibrinolytic
enzyme extracted from the earthworm, lumbricus rubellus [J].
Jpn J Physiol, 1991, 41(3): 461-472.

[5] PANR, ZHANG Z J, HE R Q. Earthworm protease [J]. Appl
Environ Soil Sci, 2010(2010): 1-13.

[6] SUB, WANG Z B, GUO Y D, et al. Research on the method
of fibrinogen-thrombin time by coagulometer for quality
control of hirudo [J]. Chin J Pharm Anal(Zi¥) /#7244 &),
2014, 34(10): 1802-1806.

[77 LIJ,XUY T, WANG Y X, et al. Study on best preparation

-2530- Chin J Mod Appl Pharm, 2019 October, Vol.36 No.20

(8]

]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

procedure of Lumbricus for anticoagulated blood region in
vitro [J]. China J Chin Mater Med("'[E #1257 &), 2011,
36(7): 850-853.
LI T, YANG J, ZHANG T. Optimization of water extraction
and purification process of Lumbricus by multiple indicators
grading method [J]. Chin J New Drugs(*'[E #1257 &), 2016,
25(19): 2255-2261.
XU YL, WUY, LI PC, et al. Re-evaluation for quality
standard of Compound Lumbrical Capsule based on enzyme
activity [J]. Chin Tradit Herb Drugs(HH&i24), 2017, 48(7):
1340-1343.
K, AR RSO FIE TN E R E R L] ErEA
&, 2001, 16(6): 465.
WANG Y H, LI S N, HUANG C H, et al. Sirtl activation by
post-ischemic treatment with lumbrokinase protects against
myocardial ischemia-reperfusion injury [J]. Front Pharmacol,
2018, 9: 636.
ZHAO J, L1 L, WU C, et al. Hydrolysis of fibrinogen and
plasminogen by immobilized earthworm fibrinolytic enzyme II
from FEisenia fetida [J]. Int J Biol Macromol, 2003, 32(3-5):
165-171.
ZHAO J, PAN R, HE J, et al. Eisenia fetida protease-111-1
functions in both fibrinolysis and fibrogenesis [J]. J Biomed
Biotechnol, 2007, 2007(5): 97654.
VERMA M K, PULICHERLA K K. Broad substrate affinity
and catalytic diversity of fibrinolytic enzyme from Pheretima
posthumous-Purification and molecular characterization study
[J]. Int J Biol Macromol, 2017(95): 1011-1021.
Tidde, 2Rk, FRIEE. KU 2G4 7 dh AT A R
Q& mIED]. TR ESE, 2010, 37(6): 1100-1101.

CHEN L Y, ZHANG Y, QI F, et al. Compared with the
dissolubility proteins and activity of fibrinolytic enzyme
between fresh earthworm and dry earthworm [J]. Chin J Exp
Tradit Med Form(* [B 524677 71 %%), 2012, 18(8): 89-92.

Wefis H 1 2019-02-20

(A 5i9: T

R E BB F 252 2019 4 10 A 58 36 B35 20 ]



