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Proteolytic Enzymes Screening for Enzymolysis Preparation Technology of Active Parts of Periplaneta
americana against Liver Fibrosis

YANG Huarui', YANG Yongshou®, XIAO Peiyun' (1. College of Pharmacy and Chemistry, Dali University,
Yunnan Dali 671000, China; 2. Yunnan Provincial Key Laboratory of Entomological Biopharmaceutical R&D,
Yunnan Dali 671000, China)

ABSTRACT OBIJECTIVE: To optimize the proteolytic enzymes for enzymolysis technology of degreasing ointment from
Periplaneta americana, and to improve the extraction rate and activity of anti-liver fibrosis active part from P americana.
METHODS: Using degreasing ointment of P. americana as control, ninhydrin method and folin-ciocalteu method were used to
investigate the hydrolysis degree of trypsin (TR), pepsin (PE), alkaline protease (AL), papain (PA) and neutral protease (NE)
to the degreasing ointment. Macroporous resin isolation and purification method was used to investigate the yield of elution part
from hydrolyzate, with 50% , 60% , 70% , 95% ethanol as eluting solvents. Inhibition test in vitro of rat hepatic stellate cells
HSC-T6 was performed, and anti-liver fibrosis activity of elution part from hydrolyzate was investigated. RESULTS: The
hydrolysis degree of PA and NE were 14.15% and 15.70% , showing strong enzymatic hydrolysis ability. The yield of 95% ethanol
elution part from PA, NE and AL hydrolyzate were (0.73 £ 0.04)% , (0.65 £ 0.01)% and (0.64 + 0.05) % , improving 30.36% ,
16.07% , 14.29% compared with degreasing ointment without enzyme. Results of inhibition test in vitro showed that inhibitory rate
of 50% , 60% , 70% ethanol elution parts isolated and purified from hydrolyzate had a low inhibition rate or a growth-promoting
effect on HSC-T6 cells. Inhibition rates of 95% ethanol elution parts to HSC-T6 cells were all more than 20%. ICs of 95% ethanol
elution part isolated and purified from PA and NE hydrolyzate for 24-72 h were 94.5-112.3 and 117.1-120.0 pg/mL, which were
lower than that (116.1-123.0 ng/mL) of degreasing ointment without enzyme. CONCLUSIONS: PA is the best hydrolyzate for
enzymolysis technology of active parts against liver fibrosis in degreasing ointment from P americana, followed by NE and AL;
PE and TR, which have poor effect, are not suitable for the enzymatic hydrolysis technology.

KEYWORDS Periplaneta americana;Liver fibrosis; Proteolytic enzymes; Enzymolysis technology; Hydrolysis degree; Isolation
and purification; HSC-T6 cells
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ZHE AT |5 R IS SE 2 ARG PR 5, B S
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RIS IR FEUESE , SEUM R BRI Al A Al R
AT BT AR AR O IR 7~ 09 35, O TP RE , AT 1
il P EF AL 1 R AR PRI — LU T I IR e
I RAIFTE , BB SE C AL AR SEUH ML i 7 S

&I — B X NR AT 3 B el A LR AT 2T
YEALTEAEBRAL . SRT, S IR B0 4 O AR B
(T35 14.06 % ) , (EHCAT AT 2T 2 A5 1 B L $ A< 240
IR (f%.0.54 %)™ , AFITF IS IO TH A A o

H 20 HHZE Rk, Witk 5 222 B S P A3 1

TRTHL A RN P , o 1 A I 24 AT U R % T ER
PRI W OB T T 2h W2 254 i3I sy
GBI A 22 0 /N0y T IR e SR BGE R R 5 A
B B, DR R 5T 22 KA 001 W) T e R
FEAE AL A/ NI 5, AR T e s e 2k
PR MR USRI s L2 B A il AN
(4 A A A R L — PRI RIAL A, A 21 (4 i
7R R T 0 B IR P A1 A A5 5, IR A S
TS5 hH AR A T 5, D0 1 H Rl TR R
Wi PR YA T35 PR R L WA 28 L 2 AR A 1
N I ST ) S TR T A s A B B T2 AR

1 ##l
1.1 88

AL204-1C 1Y F3 - [ Mg R - T ) 240 (1)
A R w5 SN255939 1 £ Hy g A5 [ ( 36 [E Bio-Tek 24
F] ) 5 5510 &Y CO, 15 it 15 F% A ( 35 [ NuAire 24 v ) ;
SK5200H 7 7 A% ( il Bl T A AL 25 A PR A A 5
4500A B Z I e iF AL GRBER  3CEhr g A BRA HDD 5
TU1901 YL HR-R] WL 435656 BET T (b st 5 ad A A AT
FRSTAEAFAD
1.2 RF

JREE F17#( TR, 250 U/mg) . H & 1 (PE, 250 U/mg) |
B Pk 2 F1 B (AL, 200 U/mg) A JKZE 1 (PA, 6 000
U/mg) . 2 (1§ (NE, 200 000 U/mg) .pH 7.4 H R Eh
G2 (PBS) | DU LB i it (MTT) 490 F b 23k
TR AT BRA ] 5 1% 2R %o B L ZNAF L9 1 X R
w2 247 R R 5 B L LS 43 1) ol 111677-
200201 ,140619-201723, 4l & 44 100% ) ; &5 1% DMEM
R FR 3 BR A4 1 (36 [® Gibeo 2 ) ) 3 — B KL R
(DMSO, % 5 Sigma 22wl ) s HP20 KAL# i (20~60 H ,
JER L5 % BA AL T AT BRAA F1 ) 5 FLAx 0134 8 2 A i s 52 56
H RS K hZEIBK .
1.3 Z#t

SN2 1 (5. 20140109) 1 5 B4 R BRI 3R
VB SEWR SR S AR AL 2w B A Y E 2 A
MR by B R S Oy Rl R R R B DR PR
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W (Periplaneta americana L.) ) T-J8 Hi A
14 40K

K EUR AR A bk HSC-T6 I b =R} 2% B s 70 15
TRV 1 23 B T2 ML
2 FAEEHER
2.1 EMXERIETHH &

PRI R Wl 24 1 3 6, B, 3k 2 S0, FEORHA L
1:5(g/mL) A T0% LB, T 80 CHIFAHRIN 3 U, 451K
2.5ho A I PRI, T R 45 = 29 1.3 glem’, A7 ik
JBERE , BIAS
2.2 MESHMRIZ

BB 2,17 BT i) 2 0 S U R M B4 3 o, FH KA
FEIRERCEE R 1.07 g/em®, P85 BUIR B 25 I8 7 15 i Vi
JE )5, A 1 mol/mL & 48 Ak Al 7 T B8k 6 R 7 WO 1Y pH
Z AR s A R Fh 2S£ P, 76— il B2 250 il
iR I — 7 B ) CELAAR AR S 0L 25 A LR 1) 5 SOy 45
WG T AU K 10 mine BRI AE IR T AR
A1, 1 1 mol/mL 4R A VA R e A R WA 19 pHL(EL
. 3B R P 0 TN VA L ] i 4
VAT BE SN

x1 EBRER NG
Tab 1 Conditions for enzymatic hydrolysis

HITHRE pH TRRIEE, C WAL D WADALLOL % MR g/on'
R 80 50

PE 20 37

AL 90 55 3 | 107
PA 65 55

NE 70 50

2.3 AREOMMNEHEEEEER

2.3.1 FREBRPREMZ LT BRI 105 CT
Z {2 B PR 0.5 mg, BT 10 mL =, in
0.02 mol/L A A AL AN 1 mL, # A (B3, 200 W, 4
.53 kHz, [, oK e 25 I8R5, A5 2 R %t
HER A . R — B TE A T I A A 2 RS ik X
BE L9 0.20,0.50,1.00,1.50 ., 1.80.2.00 mL, 43 51| & T
10 mL 55, A1 0.2 mol/L ¥y &R 2% whitk (R 8 IR 4.202
g, VA7K 40 mL % f# 5, F 1 mol/mL & 58 AL 8 9% W 8 17
pH % 6.0, ik #i B 2 100 mL, BI45) 1.0 mL . 1% i = fiii
TRV (Bl =l 0.5 g, Al Jo/K £ W 75 Vs i Jo e 5 &
50 mL, RIF5) 1.0 mL, #2457, WK i Fh 44 30 min, B,
B, AN 60% % 3.0 mL, /K E R B2 585, LA
AKAZE A RS AT WA Y6 EETTAE 570 nm A AR 2
WS, AT 28 ot e e B (o, pg/mL) A AR Y
(y) R AR A2z il An v fh 2R, 45 1105 75 #4 h »=56.978x+
0.008 3(r=0.999 2) . 45K, Pz 2 Jox it Wk B AE
1.0~10.0 pg/mL i [ P 55 I B Lt O R AT

2.3.2 /NI AEAAMEML 2T EHERBUN
A I3 P AR PO R E i, AR T R R R
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0.203 mg/mL A XT BE S W o >R FH AR AR 9 2 2 4 7 D
FE HE B RS HL R X B 0.2.,0.5,1.0,1.5,1.8,2.0
mL, & T 10 mL s, inE ARy 5] A ¥ 1.0 mL, 1&
57,35 CJ)V; 10 min, ¥4 ; SR 5 PRE M AAR AR B 1055 B
W 4.0 mL, 5,55 CR 15 min, B4 7K E 5 2 4
BELREAT LIKCORES L 1E 762.2 nm KA E WO RE
DU TR (o, ng/mL) WA AR R G EE (1) A
AR FR 22 bR vE R, 75 [B1H 7 FE N y=18.867x+0.055 2
(r=0.999 4) ., S5 FRW, A& O & WK E T 4.06~
40.60 pg/mL Y Bl PN SO Lt OC R R AT
2.3.3 SEUN MR MG B T L il A v it 8 A SRR
Tl e B2 TS A SE N I R R B A
“2.27 0N B 12450 5 BB ROE B, KR RR 2
TE MR 2.3, 17 TR el R R bR o 2R
DA R SR s 2 BRSCHR (23], DA 2R 15 41 3
JUE R B 4 2 B0h 0.662 15 RE b b i RS A R A S
o IR E R 3. S5 EIRN, SEUN KRB G B i
LA P 4 (19.55 + 0.57) % ; NE F1 PA i ik i
BRI AT BB, 30 (23.7+0.52) % . (23.29 +
0.71) % ; AL 1 TR B IR Ui 125 FE A 5 /43 i)
F(21.840.22) % . (19.74 + 0.64) % ; PE B it 5 4
ARG RN (17.21£0.16) % .
2.3.4  ANFIER ARG EAIE SR “2.3.27 0 T 48
RV R R S IR G | DA 7 phb 2 1 26 D R e
J G B R B R T, R DAL R RN
45.98% ; SR G 455 2.3.37 T T AT (4 S I S M e g 7 e
LR I B8 2 S AU Fe A SO TR A R M B K A
FEET: K (% ) = T 7K fife IR S 50/ 8 1 o O 40 <
100% =(4—C)/(B—C)x100% (X1, 4} & 2& [l 7K
F R P B RIS R, B SR KRR R A
C RN KRB i 2 S A ) o S5 R UK,
NE 7K i 5 4 15.70% , 3% B Bl £ 5E 7 5cit 3 PA ZK fff 2
M 14.15% , HEFRE TR Z s AL Kf#FE 4 8.51 % , Bfi#
e J1%555 s TR Fl PE WK & B34 /NTF 1% , LT B A Tl g
CEWA
24 AREOHEBENSIBSANEERER

B2.27 W50 S N R0 A B 1Y) 45 T e T B v BEL
N, 22 HP20 KA AE 4 2 4lifk : 3 1/6 AR (BV) 1)
i EREWE Y 10 h 5, 23 5 AR FR A3 80 50 % .60 %
70% .95 % 1 Z, 4% 0.025 BV/min 3 3 JEATUE IR , VeI
TR Y R 2 BVY, e IER 0 2l R e 4 R R T
PRIG AR 3, SR SPSS 17.0 # 4 B k4148 11
30T, Z A 18] B R A SR TR Ry 2250 s 2255, 4
) Fb AR P dRe /)N i 21 (LSD) R 36 5 )y 25 A8 5 )R
Tamhanes 72 4556, 45 R LK 2.,

2% 2 A D, 2% B ) 50 9% Bk i S 6r A5 et
W STE 9% LA 560 % LB FIAS IR Z L TE 2%
£EA7570% (95 % L BEEVEIEFRAL AT ZA X B . XFA
[F) 2K P AP IR0 A 50 o) LA 45 SR B R, 50 % ZL B
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®2 AREOMERDBANERBAFELR (x5,
n=3,%)
Tab 2 Comparison of yield of the elution parts isolat-
ed and purified from different protease hydrol-
yzates(x+s,n=3, %)

B e

50% LR 60% LR 0% L5 959% L
MR 9.14+1.74 211011 048+0.07 0.560.02
PAFRI 9.75£0.61 2684019 0.55£0.09 0734004
PE R 10.05+1.42 235+0.11° 045005 045£0.02*
NEFfEil 1054082 2254025 0.60£0.18 0.65£0.01"
TR 9.62+0.39 274012 0.54+0.08 0.51£0.07
ALFHRI 1040£0.16 244£0.10° 0554023 0.64£0.05°

1 5 R RN I HR R, " P<<0.05, ** P<<0.01

Note: vs. control reaction liquid, *P<<0.05,*P<<0.01
R4S ZE A/ NHEFF R U NE > AL >PE >PA > TR > %
AR N W 5 60 % £, s T 350 A0 45 28 K/ INHE P AR IR
TR>PA>AL>PE>NE > X B8 K2 % ¥ 3 70 % Z BB R
D452 IINHEFEAR U NE> AL >PA >TR > X B 2 v/
W >PE; 95% LU Wi 7 45 K/ INHE P K UK R PA >
NE>AL> % B8 2 )0 i >TR>PE, JH:H1,%:PA NE.AL
TRt A7 i T A5 S Y11 95 % £ TS JIE T A 5 3R A5 o B 2
N AT R, B 2 i ol 30.36% | 16.07%
14.29% ; 2 PE . TR Mg fif J5 T 15 5 0 W2 1 95 % £ BEPE i
TR AT AR B AT BT RRAIG, 22 ¥ it E L
(P<0.053% P<<0.01),
2.5 AEE R\ RS EBALXT HSC-T6 244 A /Y {4 5
D 22
2.5.1 ZJYIEWEATECH] RSB PRI 2,47 IR S 4%
PR 5 TRy 3 i, FH DMSO ¥ fif e A 5 1 vk
30 mg/mL MV, 2 19% G4 1L 7% 9 DMEM K 5% 3%
T B % 300 pg/mL J5 , FH 0.22 pm B9 G B AL g Sk g2t
VE W B 1% R 24F 1 1Y DMEM 5 35 AR YR 7 B
110,120,130, 140 pg/mL (45 24 551 2 AR 4 i 10 70 a9 245
g E) A,
2.5.2 Sy L2 KOME AR B B K Y
HSC-T6 2 fifd, P54 2 vk Ji 2 8x 10" 1~/mL, 4% 100 uL/AL
BT 96 FLA P, T 37 C.5% CO. 553547 (DL R R 98 4%
MR K55 24 he , 326 RIS B A papL o R s
P2 L IEH AR R 25 25 41, 25 VA AN I A e A2y
TR IEH UM A BRAEAS I 24 e (B3 A S5 28 IR IR L
BG4 SN “2.5.17 55T BE i (4 A [ ot Sk vk 3 114
YN . IS ANE L KA AN B ke by
24.48.72 h 5 , 3¢k W, BALINA 5 mg/mL i MTT
VR 20 pLs k2 RE 55 4 h ), AL A DMSO 150 pL, ##
A RS R . RABEAR T 490 nm AR
B ALOE R E (OD) M o M E 28 2 F 480 4% 1 Bt 35 o7 X
HSC-T6 2 A48 7 A4 il 5 i R (9% ) =[1— (A 254
SE3 0Dl — 25 [141°F- 35 OD 8/ (iF 8 41°F-3 OD i —
23 401 ODAE ) 1x100%
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2.5.3 R IR AN RGeS X HSC-T6 21 M 1)
PRIVER M S5R R 2R IR IR YT BN, 5 R
W K %F BRI W 1) 50% . 60% . T0% . T 35t 1t 355 457 ok
HSC-T6 4 i (1) 410 1] A 35 B A1, A0 e Jod 3 o7 A 22 LA
M fL G (RIAD R R 1 AED) 5 177 95 % LB AL
X HSC-T6 2 A 30 il 2 (878 20 % L)1) Fe HAb e i 3
PR, HAS 25 2559 i S AE A OGBS e 1 400 i 3
AR o AR]85 A2 A AN [+ B ) B Xof 240 i 34
B A 3 UL 1~ 18] 3

60 ==f=NE == PA 60 «=g@=NE =t PA
gy TR e AL ey TR — AL
10F  =d=PE - i} HE 3 40 === PE —— X ME SN
< 2F S 20
g L = —20f
—40 —40}
110 120 130 140 110 120 130 140
—goL il ug/mL —60% il ug/mL
A.50% ZBEEBEBAL B.60% ZEEEEHRAL
60 - ==@=NE === PA == NE == DA
=gy TR — AL 120 (- === TR == AL
40 - ===PE = X AV i 100 == PE —— i SR
s 20r & 80
£ % 60t
= =
= = 40
T =20 F
20}
—40 0 ) L L )
—o 110 120 130 140 110 120 130 140
N It ug/mL R pg/mL
C.70% B BB AL D.95% LB BEHR AL

Bl ARBEREBGIER 24 h Bt HSC-T6 48RRI HD I 2
Fig 1 Inhibitory rates of different elution parts on
HSC-TG6 cells at 24 h

60 -  e=fgge=NE = PA 60 ==g=NE e PA
iy TR == AL o TR — = AL
401 =Me=PE = XML A0} —mPE o XTI
s 201 < o
® 0 # 0
= E
= —20f = 5l
—0L . —aof
110 120 130 140 110 120 130 140
—60L 4L, png/mL e Ak, pg/mL
A. 50% BB AL B. 60% LFEEGEIE AR
60 === NE == PA NE PA
o m e e
40 TR Lol =*=TE o XTI
s OF S 80
o0 # 60
= —920 = 40
20
—d0L 0 1 L 1 )
el 10 120 130 140 110 120 130 140

Fil, pg/mL i, pg/mL

C. 70% Lk IBE D. 95% BRI
2 AR EBALIE F 48 h B HSC-T6 ZRREE I I R
Fig 2 Inhibitory rates of different elution parts on
HSC-T6 cells at 48 h

2.5.4  &AE BRI 95 % By I3 % HSC-T6 4
A RIAE A0 b 55 5% BB SR IR 95 % £ e T 3
7 FEA , PA TR TR 95 % £ TR I B A 7EAE i 24 .48 .
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60 e=gg=NE = PA 60 === NE =—f=—TPA
gy TR —— AL gy TR —— AL
40f =M= PE —— X HE ST A0F =M= PE — i} 1A
& 20+ < 20
£ 0 £ o
£ =
= —a0k S —20}
—40t . —40f .
110 120 130 140 110 120 130 140
—60L I, ng/mL —eol Filht, pg/mL
A. 50% LRI AL B. 60% LB AL
60 - —m—NE —&— PA
—t— TR —— AL —8—NE ——PA
40 —w—PE —— X[ AT 120 - =a=TR —H=AL
ook —==PE —— X B SN
. 20f
& X 80
. —— —_ I
E E: 60 |-
T 20t \_,,/ 2 40t
20
—40
0 It L ) J
—go L 110 120 130 140 110 120 130 140
FlHE, pg/mL il pg/mL

C. 70% ZEESIBEFBAL D. 95% ZEESRMEH AL
B3 AREBEAREBALIER 72 h B HSC-T6 4R aIHI & %=
Fig 3 Inhibitory rates of different elution parts on
HSC-T6 cells at 72 h
72 h N Xt HSC-T6 4 Jifd i~ B4 il % )5 (1Cs0, 28 SPSS
17.0 BAF T4 ) A B A%, NE | AL TR B fif 1 19
95% TR Mt B L 14 1Cs (ELA R H2 4T, 11 PE il Ak 1Y)
95% L BF PR 19 ICs [EL T 3G . 4545 “2.47 T
4195 % LTGRO TR L5 5 I8, IR EFENE (PA
VA S U WM B 5 B S 21 4 AL TR AL Bl A L 20 7K fi
EEM . AN B 95 % Z W0 B R A FAS [a] B
X%} HSC-T6 4 i i) 520 W3R 3~3K 5.
®3 TEEEMEEN 5% Z B3R EALIE A 24 h B XY
HSC-T6 BRI FNE (x £ 5,n=5)
Tab 3 Effects of 95% ethanol elution parts from dif-
ferent hydrolyzates on HSC-TG cells at 24 h

(xts,n=5)

S B PARI

%, % [Cq, pg/mL IR, % 1Cq, pg/ml
110 25.63 49.44
120 46.59 60.79
130 0337 1230 65.04 1123
140 76.81 82.59
150 86.84 9171
A, gl N TR B

I, % ICq, pg/mL M, % ICq, pg/mL
110 39.17 19.40
120 Qmn 4815
130 6543 1200 41.96 1302
140 82.26 55.02
150 89.96 7811
it pginL ALBHR PERfRN

Tz, % [Cq, pg/mL W, % ICy, pg/mL
110 18.22 6.39
120 25.99 3532
130 63.30 1273 4387 1334
140 76.08 5544
150 85.15 75.39
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R4 TEEERR R 95% £ B2 3L B BB AL 1 A 48 h B 3¢
HSC-T6 8BRS0 (x £ 5,n=5)

Tab 4 Effects of 95% ethanol elution parts from dif-

ferent hydrolyzates on HSC-TG cells at 48 h

(x+s,n=5)
- IR PARIAHE

illne pg/mL y -

1, % [Cq, pg/mL M, % [Cq, pg/mL
110 3542 45.96
120 4152 60.21
130 64.92 1200 0.7 1120
140 80.90 90.55
150 90.96 86.74
o NEF#HE TR B
e, pg/mL E E

e [Cq, pg/mL %, % [Cq, pg/mL
110 3532 39.00
120 4813 4419
130 69.07 1198 54.10 1229
140 76.17 66.32
150 84.70 89.23
- ALFERI PE AR
jife, wg/mL ™ ™

%, % 1Ca, pg/mL I, % 1Ca, pg/mL
110 2381 17.16
120 um 21.63
130 57.82 124.1 32.02 136.8
140 76.19 53.60
150 90.82 70.94

®b5 AEEREREE 95% Z EZ3ERE B AL1E A 72 h B 3¢
HSC-T6 BRI SN (x £ 5,n=5)

Tab 5 Effects of 95% ethanol elution parts from dif-

ferent hydrolyzates on HSC-T6 cells at 72 h

(x+s,n=bH)

" R PATRR
e, pg/ml

1%, % [Cq, pg/mL %, % [Cq, pg/mL
110 36.04 67.21
120 65.24 78.07
130 7119 116.1 82.15 945
140 83.73 90.27
150 99.85 102.06
A NEFE#HR TR R
jileE, wg/mL ” P

1%, % ICq, p.g/mL %, % ICy, pg/mL
110 078 20.80
120 46.20 5499
130 7848 1171 69.32 1228
140 9741 68.44
150 9721 96.43
- AL PE AL
e, wg/mL ™ >

T, 9% ICq, pg/mL T, 9% ICq, pg/mL
110 3352 13.66
120 57.88 2341
130 76.69 1176 4027 1283
140 80.19 86.44
150 96.35 98.05
3 itig

TR e 2 Al O R BB P 28 A v ) 355 P B e — TRl ORI %
(5 SR O 15 i ) o A 0 2 22 K O
Z o ATLEAN AR 22 JORS 1 14 [ o i g FLA 00
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V5 SR AR k1 A o 5 D R R 2 1 SRS T
EFNHR I, 82/ B3 PG S 0 e T o R
B OBGEERGE . B IENAERIETE & B, S5 T MR HE B
Y% PA B 5 4 A8/ A3 A AR T8 . HZE AR L
T8 L AR T2 A5 S N R MR N B T b AT A AL T
RO HGE . ABFSE 530K F TR \PE AL .PA \NE
X5 e FH A A, X S U R W A i R A T T A AL
TR FZRUE T RAE , V5 THE 2R 2 R 5 500 ) ik
FE PE R EORIE T AL, 2 TS K R
(WZENAR EER SR a2R)™; AL 1Y 210
YINE SN AR e E TR PR FIR N AR PA J& T
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