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Comparative Study on Anticoagulant Activity in Vitro of Two Kinds of Pheretima by Different Extraction
Methods

YU Xiaojun!, ZHANG Bing?, XUE Qing', HE Mengyuan', XU Tong!, DONG Ping!, DAI Long?, GAO Peng!”
(1.Shandong University of Traditional Chinese Medicine, Jinan 250355, China,; 2.Shandong Food and Drug Evaluation and
Certification Center, Jinan 250014, China; 3.Binzhou Medical College, Yantai 264033, China)

ABSTRACT: OBJECTIVE To study the effect of wine processing on the anticoagulant activity of Pheretima in vitro, and to
provide scientific basis for clinical application of Pheretima. METHODS The traditional water extraction method and bionic
enzymatic extraction method were used to extract the raw and wine made Pheretima. Activated partial thromboplastin
time(APTT), prothrombin time(PT), thrombin time(TT) and antithrombin activity were seleced as activity indexes to evaluate the
anticoagulant activity of raw and wine made Pheretima. Then BCA method was applied to measure the content of soluble protein
and polypeptide. RESULTS When water extraction was used, the results of PT and antithrombin titration showed that the
anticoagulant activity of raw products and wine-processed products was the same. The results of TT showed that wine-processed
products had stronger anticoagulant activity than raw products. The results of APTT showed that Pheretima had procoagulant
activity, and in a certain range, the higher the concentration, the stronger the procoagulant effect. The content of protein and
polypeptide in wine-processed products was higher than that in raw products. When biomimetic enzymolysis extraction method
was used, the results of APTT and PT showed that the anticoagulant activity of wine-processed products was stronger than raw
products. The results of protein and polypeptide content showed that the content of wine-processed products was higher than that
of raw products. TT method and antithrombin titration method were not compared the difference between wine-processed
products and raw products. CONCLUSION Compared with the traditional water extraction method, the bionic enzymatic
extraction method can extract more protein and peptide components, and the bionic enzymatic hydrolysate has stronger
anticoagulant activity. The results of the two extraction methods show that the wine making of Pheretima is beneficial to the
dissolution of soluble protein and polypeptide, and could enhance the anticoagulant activity in vitro.

KEYWORDS: Pheretima; wine making; enzymolysis; anticoagulant; biological activity

EE&WHE: ARG HERBHHE AN T&EDH (2019JZ2Z2Y020906)
TEEEN: T/, I WA Tel: 18340078152 E-mail: 885014807@qq.com  “BIS{E&:mMs, 53 M4 #4Z  Tel: 15553115610
E-mail: gaopeng@sdutcm.edu.cn

A [ PO 224 2021 4F 12 A48 38 #5523 1 Chin J Mod Appl Pharm, 2021 December, Vol.38 No.23 .2955.



Mo, e, ok, ihEEAEN, PEIE, B
B, HBEL L RS, BAATERGEN, W%, F
Wit . FIREEDIRL, 76 (MARARIZ ) dhig Wid4R,
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fie 2 FPEEHCTT L, DA Ak 43 8 i T B A )
(activated partial thromboplastin time, APTT). #t
1ML i )i 5 8] (prothrombin  time, PT). #E I Ji A 8]
(thrombin time, TT)FI4TEE ML EE G 1A PFAN 8 Xt
J M T () A= i R ) AT AR A e R T
BN IR BCA AR Pl 2010 i $ O
SRCIRES i o SWNE SN G D I P =R )
AR AR S DR, A 24 e T ) A AR 2 1 A A B
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Pheretima aspergillum(E.Perrier)]; 5 &5 [ i (B G
Ji=1200U0-g", HEZGERAFARAR, 4t
51 20200925); AR LS : LO1A11Y110630).
BEIMEEELS . P26A10Y86836); BCA M E iR
FlE @S : L11D11G134141D)3W [ b 5 -4 1)
RHEAHBRAT; APTT, PT. TTik#&db 5 mit
kB AR AR, #5251 L-3122030,
F-3114040, 2020-313403); £f-4E8E AR (P EE M
ik E R, 5. 140626-201611),
1.3 zh¥y

6 H SD K FUl [ Jb 5t 4 AL S 18 sh iR
AIRAFE, A r=Fal ks . SCXK(5)2016-
0006 ; A 5 & (300+10)g; 3% 1 4 Al HIE S .
SYXK () 2017-0022.
2 HEk
2.1 MU R
211 ARSHER B 30 g R ZhRE, [Hige,
i, UIB, T, RwE, o550, A,
2.1.2 MR B 30 g HUBZH, TNA
3.75 g BOPEST, AR, FRE LSS (30 min),
BIOWAARN, FSCIOmk, WERm R AR,
BB, e, o S, AL
2.2 MU AR T T AT R
22,1 JKARHGEMT A “2.17 TR AR
WHE AR 2.0g, I 10 ffE LB F /KR
30min, Wk 30min, BHEER, BO
(4 500 rrmin"")10 min, % F¥EW, ULWEM 3 mL %
BT KEYE 2 JE B 0(4 500 rrmin') 10 min, &
I RIS, AETFKERZE 25 mL, L
2.2.2  PAERFRSREGETST S <217 TR A
i FUE Y R4 2.0 g, S0 10 f5 R BTk,
85 ‘CHR¥F 15 min, #MERE, BHIZE 40 C, Fith
FR pH % 2.0, fIIAHHEHBERIEIE 1%), 40 C
fifif# 1 h, 3 mol- L' A EALEHNIA M pH 2 8.0, il
ABEEA R L 1%), 40 CHH# 3h, 85 T4
¥ 15 min, & pH £ 7.0, B.0>(4 500 r'min!)10 min
5 F3EW, DU 3 mL B TR e 2 R B
(4 500 r'min")10 min, &I LIEWR, 28 TKER
% 25mL, AR
2.3 PRAMCEE I I ) 1)
2.3.1  F M/ 3E (platelet poor plasma, PPP)fY
fil#s  HUEEE SD KR, I8 ST 10%7K 5 SRR
i, M ESIPKBUNIFS 3.2% MM BR AN HTEET LA
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9 : 13841, 4 CE.L3 500 r'min')15 min, 5 PPP,
2.3.2 APTT I HL 270 pL PPP F1 150 pL %
AR ST, VR RFINAE S, B 50 uL A IUAE 5t A
50 uL APTT RF| T, 182, 37 CIHE
3 min, Al CaCla V& 50 pL, 10 SEEEFE A, W
DA FIS N S I . /KSR BURE & LA 58 K
RS AR, O A T B SBORE it DA 2 1 A
AR, A AT “2.2.27 TR AR
JIFiR, BRASIHIERI AR AL, HALER A .
2.3.3 TT M HL 270 uL PPP Al 150 pL A8
AR S), VESARRIIAE AL, B 100 pL AR A
FAAR T, 37 CHEF 3 min, Jil 100 pL TT X5,
JCSRBE ], R L2 BB S R K
PEIORE A DA L B Tk R 28 I, 5 A i B2 iR
FE A DA R 25 VIR . 25 11 0 i T 4%
“2.2.27 TURPiAESRIRETIAR, BRASINHOE B AR S,
HAL BRI
2.3.4 PTHYMZE HL 150 uL PPP 1 150 pL fHH
s IR ST, VE R IIAE &L, IHRL 50 uL R i
TFMHLAR T, 37 CHEF 3 min, il PT iX5 100 pL,
ICSRBE ], R LSS AR S R . 7K
PEIORE S DA L B 1K R 2s LI, 5 A I B i
R DA 2S PR 25 VR W . 25 1 g i T 4%
“2.2.27 WU ITEDT AR, BRAS IR AR S
HAE YR
2.3.5 A[EEBEKIEBOR APTT Mz 43l
“2.07 T AR MR FNE HOE By R 45 5.0 g, il 25 mL
FBEFIKIRM 30 min, SRJEHE “2.2.17 T A “M
W 30 min” EITEEAE, SAHLS . AL
BAS R 2K 24 0.050, 0.075, 0.100, 0.150,
0.200 g-mL~" H: 5 N B2 114 A= g K 7 Hb g 7K $
W, BUIE S AMREERSEE KRR “2.3.27 I
T E APTT,
2.3.6  BUEEMEFGHENE  BHEAS AW 100 pL
BHIXEH, IAE 0.5%(F)4EE [ R = H
SRS R IR 2% vh I (pH=7.4) 200 pL $£2), #
K H(37£0.5) C IR 5 min, 4 1 mL 4 10
PO AR I BEHA R (BF 4 min A0 1 YR, BRIK 2 L,
IR AR 5] R e, 1O SR T FE R I 5 W
MR, T B
2.4 MO BRIOE AT AR T 2 IR I
241 FE A bp [ 4 I ¥E & H (bovine serum
albumin, BSA)[EWRMECH] K 20 mg BSA T
BRI 2427 2021 4F 12 45 38 445 23 )

1 mL 2 IR HERC R4S 20 mg-mL™' BSA &,
Bt 50 pL BSA I (20 mg-mL )il 950 pL & 3L
KIRAI15E 1000 pg-mL~! BSA & -
2.4.2 BCA TAEWECH HL 20 mL BCA {5 A
5 0.4 mL BCA 5| B i182J%% BCA TAEW -
2.4.3 bR i S A S i AR A o
4 1000 pg-mL™' BSA ##% 0, 1, 2, 4, 8, 12,
16, 20 uL A 96 fLARHT. HL “2.2.17 T 454t
TR X 28 KSR 2 ul A 96 fLbrb ., B

“2.2.27 WUR £ VAR S S TR AR T 10 1%
PR R4S 4 uL T 96 FLARH 5 DL F 45 FLHI A 21
Rk M2 20 pL J5 , FHAN 200 uL BCA TAE# ,37 C
JFE 30 min, FEFRICIIE 562 nm AWERE, T1HE
AR 2R B [l 0H 7 R, AR R A o ph e AR Ao
DU ot P 2 RN 22 IR B i
2.5 GileEk

K HH SPSS 22.0 AR EAE AT 43T, 2K

WL x+s 3o, ZAMEAN ECR AR T 2=
8T, W R A Dunnett-t 5, P<0.05 F£Rn 2%

AR L
3 FR

3.1 APTT U4
A M e R M e K B U R A5 A it A 4 BOR
1 APTT MxESS R W2 1 E 1,

1 MR M R KR BUR B AT £ T F R BUR APTT
ME % R(Xts, n=6)

Tab. 1 Determination of APTT in water extract and bionic
enzymatic hydrolysate of raw and wine made Pheretima
(xxs,n=6)

e APTT/s
" K (i MR
Sk 24.50+0.30 25.10+0.19
A e 21.04+0.30V 55.13+0.34D3)
W e 21.4240.16D? 59.75+0.26123)

E: SEAAMLIL, DP<0.05; SAHIRAAIL, PP<0.05; S5KER
MLk, YP<0.05,

Note: Compared with the blank group, PP<0.05; compared with raw
made Pheretima, 2P<0.05; compared with water extraction solution,
)P<0.05.

APTT P25 R BoR, sl /KRB —E 1)
PREERIR, SAMIp AR EE, T8 Hb P £ % 1 35 14
T+ (P<0.05) 5 T {5 A= Bl S BB LA S 25 1R b st
miEYE, HS5Apd M, e brst mig v
BETHE(P<0.05).

APTT [ WA 2 PR I &A%, 25 e I
W EZAW, X, X, XI5, HibkEREA
AR B 1L 3 P 0 B K BV EL A R DO DA B I
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Fig. 1  Effect of water extract and bionic enzyme

hydrolysate of raw and wine made Pheretima on APTT
prolongation

PR — B B LRI 8 1853, T I (R BTG PR 85
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3.2 PTilELS
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) PT i 245 R L3R 2 &l 2,
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Tab. 2 Determination of PT in water extract and bionic
enzymatic hydrolysate of raw and wine made Pheretima
(x x5, n=6)

oy PT/s
! KR 1721 W L U
25 2 13.05+0.13 13.54+0.09
A b 14.08+0.29Y 15.50+0.259%)
5 i 14.21+0.30Y 17.27+0.30D2)3)

W SAEAAMLL, DP<0.05; SAHURAMIL, 2P<0.05; HKIER
AL, 2P<0.05,

Note: Compared with the blank group, YP<0.05; compared with raw
made Pheretima, ?P<0.05; compared with water extraction solution,
)P<0.05.

PT 45 Wn, Mo KPR AT —E HUBE %
P, NS EHF Te E 25, U5k UK
HAMEMPrEEn G, BS54 M, 1w
H R He B 00T 14 B 2 34 58 (P<0.05)

PT S i 2 MEPEEE iR 72, 25 A EE I H
FEZEAM., IS, ALIRY, WA SH
eI A 5 R 00 PR P a3, A T O
R, AT REAG AT S A s o
3.3 TT IEL

A b I R M 2K B BRGR S AT A T f  BOR
) TT W 458 W3 3 & 3,
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Tab. 3 Determination of TT in water extract and bionic
enzymatic hydrolysate of raw and wine made Pheretima
(xts, n=6)

§ TT/s
IR EREE 1 HE B R IO
EHZ 20.81+0.22 22.5140.15
HEH T 21.99+0.32 58.84+0.21D9
W 22.33+0.25D% 58.97+0.25D3

H: SAEAAMLL, DP<0.05, SAMIBAAMIL, 2P<0.05; HKIRIK
A, HP<0.05,

Note: Compared with the blank group, "P<0.05; compared with raw
made Pheretima, ?P<0.05; compared with water extraction solution,
)P<0.05.
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Fig. 3  Effect of water extract and bionic enzyme

hydrolysate of raw and wine made Pheretima on TT
prolongation
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ALEKEEBOR T, S4B, Wi
LR ME W W50 (P<0.05), 154 Wi B BOR
A= e 55T e BT RE I G PR JC A 2 R 2 Fh
WO R, TSRS, A R AT
HEIG PE 5 T K
3.4 R[FIHRBEKIREUR APTT e 2551

ATV FE KRB APTT M EZE R W 4
Kl 4,

R4 M RATER A F K E KRB APTT N 2 4 %
(xts, n=3)

Tab. 4 Determination of APTT in different concentration
water extracts of raw and wine made Pheretima( x £ s, n=3)

— APTT/s

leml e T W kT
0.000 22.00+0.12 22.00+0.12
0.050 18.88+0.16" 19.04+0.08"
0.075 18.00£0.16" 18.20+0.04"
0.100 17.16+0.20D 17.36+0.08"
0.150 16.16+0.18" 15.84+0.16Y
0.200 15.28+0.24" 14.72+0.08"

E: 0.000 g'mL! Bizs I, S HAMIL, DP<0.05,
Note: 0.000 g-mL~" was the blank reference solution. Compared with the
blank group, VP<0.05.
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Fig. 4 APTT shortening effect of different concentrations of
water extracts of raw and wine made Pheretima
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22021 4 12 A% 38 &4 23 1

=S HATEEE &I ODTERELER(XLs, n=3)
Tab. 5 Antithrombin titration results of different processed
products of Pheretima( x £ s, n=3)

TR PRI 5 1 A% SR UL
451 THFEBEM A DUSEMBETE  THFENE N A HUSE MBS
R/ L P/U-mL! A/UL  HE/U-mL!
ZEHZI 2£0 - 240 -
HEH e 240 <0.2 801 0.8
LY A 2+0 <0.2 8+01 0.8

e Hapdit, YP<0.05.
Note: Compared with the blank group, VP<0.05.
FE MTBE MG M, R AT R 2 K B2 P I 0
PR, PUIE I P A vk R R AR A A 2 5
15 2B Bl P2 ORI A 45 R 5 TT 4553 —2, R
il I S e B T A AR
3.6 EHH. ZIREEINELSR

LI BSA xR, SRAT BCA ¥ $2 Ok
W R 22 K, b o il 2 Rk Il A T R
Y=2.00x10"*X+0.016 1(R*>=0.999 0, n=6)., 7KHEH
W e A5 HE Bl AR ORI R . 22 IR B i I 45
W6,

R6 HAARIRAGABERERAZTGRSKEENE
Tab. 6 Determination of protein and polypeptide in water
extract and bionic enzymatic hydrolysate of Pheretima

215 IKPEBGR /ug- mL! A A b B U /pg - mL !
A H e 5411.67 24 558.25
Wb g 6378.33 25 141.58

FEAGRENEZ R YR, TS K ERRE &
DA BRSO/, W e 1 2 K 3 L AR
T o A A T OB 22 K B R T KR
PO B I PSR T KPR, 3 1 B b e 22 K 2
i & FE ORI 1 A ALY o
4 g

wWwlRAENESHEENEAR, HLER. £
WK B A3 I R FE B BEAE T Rl 15 A6 B A 25
EERATE I ZIK, X T BOKBEBCGR A A
Fif PR IO AP BRE I T PR 25 AR K . AR R, 2
FREEEOT 2R e 25 R KRN . KSR,
ok 70 B AL T TR A 1 A B A R R S 22 574
APTT A1 TT Z5 R ¥ 87, WA OB PTEe 1%
PRI R R . (AR R GL T, TT FIPTEE I B
T YR R I TS 25 5%, {3 PT Fl APTT
BE AT RSN . B B 2 KB I 2
RALEH, WHE RO E A R 2K A S
e Bk, 2 FhERECE Y BIRFRE, WEAB T
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