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Preparation of anticoagulant peptide from casein and study on thrombolysis and
anticoagulation in vitro
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Abstract: Objective To study the preparation and separation method for anticoagulant peptide and the effect of anticoagulation and
thrombolysis in vitro. Methods The casein was hydrolyzed to prepare anticoagulant peptide using the mixed four enzymes such as
papain, pineapple proteinase, neutral protease, and alkali protease. The anticoagulant peptide was extracted using immobilized
thrombin. The effect of haemolysis and anticoagulation in vitro was investigated through the New Zealand rabbits experiments. Results
The conditions of preparation anticoagulant peptide were as follows: quality of casein was 15%, papain proteinase, pineapple
proteinase, neutral protease, and alcalase dosage were 1 500, 2 400, 1 000, and 1 250 U/(g casein), respectively, temperature was 50 C,
pH value was 7.0, and hydrolysis time was 4 h. The conditions for the extraction of anticoagulant peptide were as follows: the initial
concentration was 6 ATU (Anti Thrombin Unit)/mL, temperature was 30 ‘C, pH value was 5.0, and time was 30 min. Anti-extraction
temperature was 30 ‘C, pH value was 7.6, and time was 40 min. The purified anticoagulant peptide was analyzed via high performance
size exclusion chromatography. The molecular weight of purified anticoagulant peptide was equal to N-Hippuryl-His-Leu hydrate and
the main components were three peptides. The time of anticoagulation was more than 72 h and the time of hemolysis was 24 h in vitro.
Conclusion The main components of anticoagulant peptides are three peptides. The effect of hemolysis and anticoagulation in vitro is
good.
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F T B P 3 2 K] 25 2 v o T 375 % P oL 0 [ )
R 73 1 R AT — AW 1 0P 2B R 1 vty 48
{i7. (fibrinogen recognition site, FRS), AefF It
PYER R A B PR SLRR o 2T 4 1 3 Bl
B[P AR 7K e 22 R I 7 P i v 415 £
KIZ IS, C i, SRRk E IR,
AT ZLBUREL IS T, X576 22 Rl e PR
DA KA S T B A #5 B ORE, E
AR HTF R OB — AU m AR et ke . 2y
P, JKIEE C i 5L > 7 FRS 76 3& pH 4
PEFH 101 SiE, TERE N EE-KIE R EZ 59, 0
)T gk I T £ 4k 2 11 B RO R, A T I
(R o KR4 % BB, ) P gt o SR o2 SO )
DL 3 2R AR VR0 5 458 0 T PRI AR S, DT R I /K e
BTG B LA A A ARV N 5 7K
0P 2R (R B2, AR VR 1Y 8 T P 1 T /KR 2R ) 2

[P 7 A Bl DR i R80T — ST A R A AR £
A, MEBAEEME S 2 A s . W2 IE
SEAE S — R A AR S R e % A 2 %
BRI T Dy AT I R ) A% T E A e Il
(immobilization of thrombin, IT).

FARIKHE 2R B RUEAT BRI L) T H) 2 A8 . Wt
FURIN, BEEE 2> 1S A T R Bk s
PIKEL [HUEEILIL Canticoagulant peptide, AP). i
Rk B, FEAIE M TR P KRR E A,
ARG DI RE KRR RN AP, WFFURIN, ANIK
Je LR IR/ MR Rl s el . O T 3RAS AT LA
B T8 FLRERMCR) AP, ASSEZE: AT B 11 4 B Rk
1T AP [Wilg . 7 Bssise. b o DA INER 1
W AN, R E AR AT 4 BETR
B, AR B R SRR IR . AES FRS
SRS G AP BEHIK, ARG IT #4770 &, 26
oo 75— pH 4&AF N IT ZEWUKA#EY), AP 5 FRS
WL B R RIS S, TERT-AP H8W), Fk
WAHBEE L 5. A2 IREEUN, 35 pH 0%
FRS 5 AP A7 HIARES, (FIT 5 AP Z 8] &5 13
Wigd, SEWa, AP EHURBURINERAH, 78
[ IT 45 AP 3 ik 4 ifn B i o c5cdE v st I A
R E AP HOMCRE, TR AARSMITREIL . ¥ 1A S
By, I VP ISR RS, A AR
W (HPSEC) VEMIE AP IAHX 431 Ui (M) 43

Ay o )P [ 52 A L R 43 125 At Ak ot it Jik
AT MR D HRIE . ARSI S A5 IR AT HE A AE
W JSURHRT 97 ¥ I A% 1 305 1) 11 /N RS 2 P sl Dl g
P SR AERE S B B ARAR .
1 {XEE5HH

HEML O R, KRB RZDNARAR, fits
110526-3, 500 NIH/Jfi; JSis /340 25%I% & (5
e, BEEE 1 (dhogal), E2 R R AT
KRINEABE (Pa) 4X10° Ulg. W HEAM (Br)
5X10° Ulg. "FIEEFIRE (NP) 2X 10° Ulg. Btk
FIlE (AP) 4X10° Ulg, J PEEMAF, &g,
il LT 4ERR A R, SE[E Biosharp AR, #ELI40%E,
KIEZXT I, )TRERNREAF], #5 110617, Hik
ali; IR M (triosephosphate-isomerase, M,:
26 625). ILEREE (myoglobin, M,: 16 950). I
JikE§ Caprotinin, M,: 6 512). i% % B (insulin-B,
M.: 3 496). FF#fik (bacitracin, M,: 1 423). 5
JRIE-2H A -2 E R (N-Hippuryl-His-Leu hydrate,
M,: 433), BigFDGRAARA R, @ik,
WA B EZEBAFA R do5t, | RE M
QA PNGE N

S SR A R VG 22 AR i 2 450 g, ERES
V) HE XM 20 A BRA R S5 B

VirTis Benchtop V2K ¥ ML, & VirTis
A LC20A mRGBAR A, HAEEA A ;
CR22G {RIEA R 00 HL, HITACHI /A5 TU-1901
BOEHEAN AT WA 6T, Jbat A A s
AF]; PHS-2F pH i, Bl RGN AR A A
EL200 TR, HARHEAR; IB-2 fEEL6 4
RS, SIAE IS RA R S REEK
F, AERK R s F100 5005 AHNL, HAS
AT
2 AEEER
2.1 ®WNERAE
211 ZKIE IR BN E RARAER T2 /KIE 3R
TR FH LA AR LB I BYS ) B CATUD
% /b (ATUmML) Ko, WE J5 8k e i
SENEEET B KR Z N TS pH 5.0
A PRER KR, ORI 20 ATU/mL R 5E W
Rk 7K I AR
2.1.2  BRILEEARAE R A5 St Pl ok 5 FH B A7
A BRI g A R ) R AL (NIHD & 2 /b
(NIH/mL) 7R H— e B¢ i 1 5 & & pH



¢ % Chinese Traditional and Herbal Drugs 38 47 % %8 11 8 2016 £ 6 A

* 1877 ¢

5.0 AEFER KV AR , WO RA RS 20 NIH/mL ¥ 2 W,
BT Ay 5 11 WA HE VTR -

2.1.3 SRRV VIS D0 8 B W FR A R A %
ARSI PR 58 1 JSAC FEE N 5 LA ZK I 3R R VA 2 e
3 XA T B R i S L P
A8 pH (EAH AR K AR, FCHI AN pH B ASIF]
WREE (e R, & H .

2.14 IR Z=HIS SAZH GEL) BT
FREL— 2 i, S50k ik a2 % (3%
(ZOR

2.1.5 IT [l HARAGE % 1 400 FOEN
AN B WL ERE LA, TR pH fE. AR
FEE T W e AN RN IR], DUR & )45 1T 1 L2404 1T
JEWTAE IT, J11 0.2 mol/L pH 7.6 BEFRZE T (£ 0.5
mol/L NaCD) &2 PEMHE T 280 nm A AL TR,
Wt F 50 CHEF, %M.

SCICHAE R 1T Hl4 T 24 1F A vt M Bk 4 v
¥ 6 NIH/mL. pH 7.6, 30 ‘C[H5E 6 ho HEiiLEHL LG
W T 6 NIH/mL, g 7400 J A A 7S 1k
FEPAECE, B ] 0 I L AR T TR 2 s pHL AF
B9 7.6, B 73 S g vk rh i A0 A R s R AN
FIFBES> TR s [ e 30 CHYTA] 6 h, [
SE FRI LU 45118 3] 5 K, Jo 200 P-4 v i P R A I ]
2.1.6 4 FhiE MR HRIE/KAESAEfiE  Pa. Bry
NP. AP 4 M AMGH /e — i & TR R a3
WK AR PR 255256, DURA 25 F MBS« pH
H~ KRR B & JRPIRE ORESH0, A
4 B A 7K AR ER LA

DRI RS A AR W], S ) i K AR A
Pa: 7% 50 ‘C. pH 6.8, JK¥IIKRSE 6% & vl
FIREH & 5 000 Uy W) 4 hs Br: Wi 55 C.
pH 7.0+ WIS 4% B v I 11 1 FH & 12 000
U. WA 3.5 h; NP: #ifE 50 C. pH 7.0, KA
B 5% BECEE S AR 4 000 Uy BTH] 3 hs
AP: % 50 ‘C. pH 8.0. JRMIIKIE 5% iR
1 (A FH & 5000 U B 1] 4 he
2.1.7  BSER IR 4 BRRA KR IR A K AR 2
faAr TR e — e L BVR A3 5 5, 76— %
pH 2555 1F F/KARIR Y — s 18], LASRTS AT T 1)
R

N T AT RERE EL AR Ny AP, RS
FIH 4 FhiE ARGEAT G B KR . AR S A
KIFEN T ER T2, KiK. b T fiitk

SN, ARSEEGIERR TR AR R .

4 PRI BAE YR EE 2 FIA 20%, 1%KL (T
% B VRN B O AT, S KRR . TR
KA IRRY, JRYIIREE 2R 15% I 0Re0r, IRk
IR FE 2 NS 15%. AP [)55¢iE pH {E 4 8.0,
R 3 B A P e P v, K E pH {EIEFE 7.0
I EAR AP JE )2 B s, (RBGE A HAR 3 Fp
Mg, RASUREAE; Br BGE/KARIEE N 55 C,
FiAN 3 PR 50 °CL IR EEERE 50 CRIZK RN
BRI F]; Pay AP [FZKFEI T30 4 h, T Br.
NP 435124 3.5 h A1 3.0 h, A 7 AR & IR K Al
SR AR DR IS [A], A I TR G HE 4 ho 2B % 18,
TR B K AR 2L R AR 22 R 15%, pH 7.0+
HRE 50 C. JKMERRE 4 h, BE7CESER (AN
Pa1500U. Br2400U. NP1000U. API250U.

P TR R K G, TR &
100 CLR%F 10 min, AR ER)E, T4 °C, 15000
r/min 2.0 20 min, B EIEW, BIFSE AP WESEH
TRE B KR A3 7124 260 ATU/mL.
2.1.8 RAEEKYINPURILE S e IR
IKFRINE I ATU 3R, W58 T332 0 56 1 g g o
BIGUR N
2.2 AP HJIT Z2BUAOIE R E 22

AR 0 3 RS B K R R
pH {H, fff FRS 5 1E LA (W IR AP ay ks,
PEAR RS H 2 M AE s g | 0 E T B GE 75,
AP 55 AE 1T L, R IT-AP 654, iz 51
ey B R

VI B P IR T T A5 T 7 A P 28 VK R
—EWREE, AR A NRET AP I IT AHUSES,
5 RS AR /3 1) ATU, H5 ATU ZEHU%,

ATU FHUR = GEEURTE R Prst s ATU— 20U
VAV R PUEINAR JE ATU)/ 2 BT P Pt ik B ATU

FEANSZEGELIT 0.10 g, AP ¥ 40 mL 43 50
SR pH. ITH. AP IRFEREM . AN 5ERE,
Jeit, AR IT-AP &Y,
220 EX AR ST AP R 8
ATU/mL. pH 5.3, ¥ 20. 25. 30, 35, 40 CF
53 AEHL 40 min. W45 S5 I E AT ATU JEi
HE IR, e BOEiRE .

NGRS E R AR E i SR
43.33%. 57.92%. 66.25%. 65.83%. 66.25%. i)
KT 30 CHf, FBCRMEET =Mk, 30 Cik
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R, PR AR WA S . it
WERT 30 °C, FHREET R AP 21345 (M RE &
FHREG I, AR - B AT RIS 0, AR )
IT-AP EAYHEBEE, FREE G, HE
WLE] 30 CIN, ORI T AP BUEIA B K
SELLEAER IT 1) FRS 456, FEPCRAEH . I
JEIRE T R, AR U ) FRS, B6
PIBCEASTIIN. WAERE 30 CHIE.

2.2.2  pH {EX AU AP WK 8 ATU/mL.
pH {5k 4.4, 47, 5.0, 53, 5.6, Ll “2.2.17
TS 5 FR) o a8 70 ) HEAT S, A HAS R s
WAHI) ATU JEHSRIeE,  #iE od pH {H.

ANTR] pH RN A% HR) 52w &5 243 0] Ay (B
17.5% 44.17%. 65.42%. 50.83%. 32.5%. pH i
iK1 5.0, ZEHCRRE pH (A =3 n, pH 5.0 1A
Bk, pH HAT 5.0, B pH {ETF A K. R
A2 pH {H3¥ M FRS Bl PEHE F1A AP (IR I 3L A1 /iR
5, RAATH— pH fHE&M T, FRS 47 IEHLAT 1)
SRR AP Al SR A ()R A R R B K,
CTHEHEHIT-AP HEYHELSRE, FIPE
BRI . WEZ pH i, FRS 5 AP XU7ik:—
D7 (RS 2 2520, iy FAer IS TR b, TRk
RG>, BRI, ARSI AH pH
HIEFE 5.00
223 WXTAERL M AP 3% 8 ATU/mL, X
FH 3R S50 72 1) e il B RN pHLAE, 23 A ASHX 20+
25, 30, 35. 40 min. SV 25 oS I E AR ) ATU
FHVFEERISCR, i BE AL U A]

I )50 A5 PR 8 1 45 5 53 ) A [ C 6 46.67%
59.17%- 65.00%- 64.58%- 64.58% . A<HLI )l 54,
HIT 4561 AP A2, FREARA . AF1AE
SERGIINTTE], IT 5 AP 74, AWEASIAF
e BN IT 5 AP &8 Tl ) N, frfE—
AT R o BIIA T SR, SO BE IS )39 0 ) IT-AP
BEMAERTT W5, ARCEANIIN . kP4
RN EAVIREERRIEK, FERNRERRS. 25
PR AN ], RBAYIE AN, AHL
I [A]AY. 24 30 min.
2.2.4 AP WRFEEXEHUN Zm R FIR S e
M IdE s pH A IIE], 20 50%E 4. 5. 64 7. 8
ATU/mL # BRI o SN 455 e AR ATU JF:
THELRNCR, e ol AP IR

AP 0T 6 ) 52w g5 L 43 o0 Dk [ml Wi 2

54.58%. 58.75%-+ 64.17%- 65.00%. 64.17%. {E#K
AR, IT-AP EEWNAERE R T 35
i, PSS AP KBS YIHRE A %)
KFR RNIFHE GRS 0 ATU/mL, P
BN s AP WRFEARIE i) 2 A ik AR,
ARG AP IRFESE NS SR BEAH N £ 5
FAR I 5 R AR IT 5 AP IR 340 N34
RJEAETWIT ;s AP WRFEIAR|—E LS, IT-AP &
GRS R AR, AR R b
AR AP AR A AT . AT AP
EIRIR P 6 ATU/ML 535
2.3 AP Y IT ZEEURYIER RIS

DAAEHLI ] CAD AP ¥RJE (B) ZHUEE (O
K pHAH (D) #HAT 5 HF 4 K IEASIRE, PLieE
B T 241
231 ERREEAE ADUEZRE A SRR
VHRCR AR 1, T ESHTILER 2,

F1 L&) EXKBIZITEER
Table 1 Design and results of Ls(4%) orthogonal test

B n  ATU

RIS A/min (ATUmL™) C/'C D E(EH) e
1 20(1)  4(1)  20(1) 44(1) (1)  24.58
2 20() 52 252) 47(2) () 3021
320(1)  6(3) 30(3)503) () 6667
4 20(1) 7M@) 35@) 53(@) @) 3917
5 25Q2)  4(1)  252) 50(3) (4) 4625
6 25Q2) 52 20(1)53@4) () 3417
7 25Q2) 6(3) 35@) 44(1) (2) 5125
8 252) T(4) 303) 47Q2) (1) 4833
9 3003) 4(1) 30(3)53@4) () 5833
10 303) 5@2) 35@)503) (1) 5917
11 303) 63) 20(1)47Q) @) 6042
12 3003) 7)) 25Q2) 44(1) ()  47.08
13 35@) 4(1) 354) 47(2) (3) 375l
14 35(@)  52) 3003) 44(1) ) 4750
15 35(@) 6(3) 25(2) 53@4) () 5254
16 35(4) 7)) 20(1)50(3) () 5125
K;  160.63 166.67 170.42 170.41 184.62
K, 180.00 171.05 176.08 176.47 191.04
K3 225,00 230.88 220.83 223.34 185.43
K, 188.80 185.83 187.10 184.21 193.34

R 64.37 64.21 50.41 52.93 8.72
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x2 HESH
Table 2 Analysis of variance
WERIE  WZETII AW FE BEN
A 545.320 3 40.162 P<<0.01
B 646.050 3 47.581 P<0.01
C 382.071 3 28.139  P<<0.05
D 426.038 3 31377 P<0.01
E (iR %) 13.578 3

Fo05(3,3)=9.28  Fo(3,3)=29.46

MNFE T IR ZE S BT el L, s R KNI
) A>B>D>C; 3 2 (W7 25 W4 KW, AL B.
D HiEE| T EZE (P<0.01) /K, Ciks| T B
(P<<0.05) /KFs RIE T E4MR AsBD;Cs, HIAE
ERINFA] 30 min. AP ¥ 6 ATU/mL. pH 5.0, #5HX
W 30 C.
232 RIE TELAFMRARRE %M “2.1.57 1
I, 1T, USRI M R T
ST T 3 APUB i IR AERGRE, KRk
WA T E&M, AT T 3 41 PAT SRR E Lk T
25T ME TS S RICR 3 0h 69.17%. 68.75%
69.17%, “FHIIE N 69.03%, 48RRI %% T
24 REBRIEIREER

RAFWOE I SRR pH (EH, 858 1T &5
AP Z [R5 7, A AP S BT MR AE VR R IR I A
RAHLLL ATU [ ORI A Fabn b AT VR

ATU [BI 3 = g 2R 3 Prst LIS ATU/ R AEEL
HIVABH Pt K & ATU

RS 20 mL AN [R] pH {E ¥ 0.20 mol/L
WRRZZ I, LIRWR R T AP 1 IT FRENEE . pH
fH IFRIEAT AL
240 XA /E pH 7.4, WL 20,
25, 30, 35, 40 CHrAlx#HL 50 min. ZJ&, 4%
BRI IT, WA ATU, TR, i
B .

RN 200 25, 304 35. 40 CHRAEHLN
Wi 285 50 531 4 IR 45.83% 57.50% 62.50%-
61.67%- 62.50%. it SEAZANT S AL B R ) - 2K
LLE: WRERRI IT-AP 2 A5G RE 158D,
I3 RAL R IT R AP [RIERAR, BRI AP 20
A%, ATU [HISCEAR BEEREL T &, EAY50
FETA NP, BEBOH K AP BoEB N, ATU [Hig

It 30 CHFEIA P r, ATU [mleik 5
K LS, EEWn S L6 RN gk
SERET P47 55, ATU [RIICREAN P B L 1 - o o 34
Ihe ARG EEEFE 30 CHIE.
2.4.2  pH {EX AIUIEm DL “2.4.17 T g 1)
BOGELE N OB, #E pH 7.2, 7.4, 7.6, 7.8,
8.0 7 HIEF 50 min. AW, ZrBIEEMIT,
WE AR ATU, THEIRFEICE, 1€ 5ol pH {H.

pHE A 7.2, 7.4, 7.6, 7.8. 8.0 X} R AKHLHI 5%
Wi 5 543 59 4 [ 50.83% 57.5% 60%- 59.17%
59.17%. pH {H 5200 IT-AP 2 &4 3k A1 Kb
P AT ) I O, DTS5 1 125 B PR 185 AR
AP R ME S R IR R T IR A S A L.
PERREE R A5 7 fAer s TT Hh Bt 2 SRR R 5L T IR 1k
IRBE by IE HAar o B E RS RN L. Y AR pH
AT PR BRI, FRS 15 AP A5 1k 5,
AP FUFTRE IR BT B [ 26 pH (B 488 T 7, ATU
ISR AW F; pH 7.6 ALIE R R, R A
Yoy ff 5 T AL B A B P i, ATU [RfCR A
Bl K; ZJE PR s pH H, ATU IR A
Ihe SASHL pH (N IEFE 7.6.
2.4.3 WA RRAEHLAIEM SR AR SE0 6 7 (1)
B IE L~ pH B 730l ) A< HY 30, 35+ 40, 45, 50 min.
SEEE, B IR IT, WEWAR ATU, TR AREL
e, i E B IE I ]

I} 1) 4 304 35 40, 45, 50 min X} [ A HL 1) 5%
Wil 25 S35 4 DGR 49.17% 57.50%  62.50%
62.50%- 62.50%. XAEHUBSNA TN, F5E—
SE I TA) A4 ek 21747 Ao S N AE T 5 — I TE], IT-AP
I3 ARRE N ARSI AP B B s [ 384 i 2 5 5
BRI ], N A HOR N B R A BRI 5
IT 455 R IT-AP (1) AP %%, OV IAE
ST, ATU [RICRIE SR 2 )6, ATU Rl
SRANDRI I TA) (R 3G 0 T B o K1 S5 AR (1] B 3 %
40 min.
2.5 AP HJIT RERMIERIRIE

PURZERUN ] (A AR (B) M pH
i (O HHAT 4 NE 3 KFIEASIRE, it e AH
(1) T &5
251 ERWRE I REBOEAZ WG ZH . &2
R WK 3, J 2 WAk 4.

N 3 IR ZE S BT el S, S e R AR R R
FRPT R C>B>A; R4 M TT 20T 45 R,
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Table 3 Design and results of Ly(3*) orthogonal test

W¥S  A/min B/T C  DeEry [FMCER%
1 30(1) 20(1) 7.2(1) (1) 42.08
2 30(1)) 25(2) 742 2) 50.02
3 30(1) 303 7.6(3) 3) 62.92
4 35(2) 20(1) 7.4(2) 3) 50.42
5 35(2) 25(2) 7.6(3) (1) 55.04
6 35(2) 303 7.2(1) 2) 52.08
7 403) 20(1) 7.6(3) 2) 59.17
8 403) 252 72() 3) 47.08
9 403) 303 742 (1) 61.25
K, 155.02 151.67 141.24  158.37
K, 157.54 152.14 161.69 161.27
K; 167.50 17625 177.13  160.42
R 1248  24.58  35.89 2.90
x4 HENW
Table 4 Analysis of variance
WRERIE 2T AmE FE BEE
A 29.034 2 19.591  P<<0.05
B 131.743 2 88.895 P<<0.05
C 216.076 2 145.800 P<<0.01
D (% %) 1.482 2

Fo05(2,2)=19.00 Fo01(2,2)=99.00

A. B RIZEMEmEES] 7B (P<0.05) KF,
C = Rsgms 8] TR (P<0.01) 7K. fik
TE4MM AsB;Cs, Bl pH 7.6, 30 ‘C. 40 min.
252 fRIE T ELAMRRARRE: %8 “2.1.57 I
T, T, R ARG IE K e fE T
ST T 3 APUB iR R A BGRL:, KEfL
R R AHU T 24, ATU [BISCR Y 514 65.00%-
65.42%- 65.42%, “FIEIEA 65.28%, KL
2.6 AP M, 5 7SEEHI HPSEC 7347

F HPLC LA HPSEC 752 AP M, 43 Aiivis [,
AP M, 5 A Ju ) HPSEC 43 i & 1. AP %
W5, HEAKEHI 10 ATU/mL % H . 08t
FE A 5 F1EEBCKT Protein-Pak 60 (WAT085250). Wi
A4 0.05 mol/L Tris-HC1 (pH 7.2), AR F 0.7
mL/min, MWK 214 nm, &R 25 C. SRS H
IR Sl WIERE . KA. BRI & B AT
JE o IR B R -

ME 1A%, £EZ 18 min I HEL AP 4> 1 110%F
TEWRE K, 55 R - R - R IR, 3R
RS T 3 K

AP ik
1
\24 54
o s 10 15 20 2

t/min

IR NG 2-WIBRERE 3-1MkEE  4-BREE B S-ATRIK
6- 15 PRI -2H A -2 R

I-phosphate isomerase = 2-myosin  3-aprotinin  4-insulin B

S-bacitracin  6-N-Hippuryl-His-Leu hydrate
1 AP M, 5 %3EE /) HPSEC
Fig. 1 HPSEC of AP M, distribution range
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Fig.2 In vitro anticoagulation experiment
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Fig.3 In vitro thrombolytic experiment
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