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Effect of Periplaneta Aamericana Polypeptide on Angiogenesis
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[ Abstract | Objective;: To investigate the effect of the Periplaneta Americana polypeptide on the
angiogenesis. Method: Methylthiazolyldiphenyl-tetrazolium bromide ( MTT) assay and cell scratch assay were used
to observe effect of different concentration (6.25, 12.5, 25, 50, 100 mg+L™") of the Periplaneta Americana
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polypeptide, CII -3 and skimmed cream on the proliferation and migration of human umbilical vein endothelial cells
(HUVECs) , and a normal group and a thalidomide group were also established in this study. The tubule formation
assay was used to detect the effect of different concentration (25, 50, 100 mg-L’I) of the Periplaneta Americana
extracts on the formation of tubules in HUVECs cells. The adhesion between HepG2 cells and HUVECs cells was
observed by cell adhesion assay. The expression of vascular endothelial growth factor ( VEGF) proteins in HUVECs
was detected by immunocytochemical staining and enzyme linked immunosorbent assay ( ELISA). Result; MTT
results showed that the Periplaneta Americana polypeptide could inhibit the proliferation of HUVECs in a dose-
dependent manner (P <0.05). The effect of different concentrations of PAP-2 was better than that of PAP-1 and
PAP-3 at 24, 48 72 h (P <0.05). However, the survival rate of HUVECs was significantly increased after
treatment with different concentrations of C I[ -3 and skimmed cream in a time-dose dependent manner. Cell wound
scratch assay indicated that migration of HUVECs could be inhibited by Periplaneta Americana polypeptide in a
dose-dependent manner (P <0.05), and the effect of PAP-2 was better than that of PAP-1 and PAP-3 (P <
0.05). CII-3 could inhibit migration HUVECs to some extent, but the higher the dose was, the weaker the
inhibition effect was. Skimmed cream promoted migration of HUVECs in a dose-dependent manner. Tube formation
assay revealed that Periplaneta Americana polypeptide could inhibit tube formation of HUVECs, and the inhibitory
effect of PAP-2 was better than that of PAP-1 and PAP-3 (P <0.05). CI[-3 and skimmed cream promoted the
tube formation of HUVECs to a certain extent. Intercellular adhesion assay stated clearly that Periplaneta Americana
polypeptide could block the adhesion between HepG2 and HUVECs (P <0.05), and the effect of PAP-2 was
better than that of PAP-1 and PAP-3 (P <0.05). However, C I -3 and skimmed cream could promote the
adhesion between HepG2 and HUVECs. Results of ELISA assay and immunocytochemical staining indicated that
Periplaneta Americana polypeptide could down-regulate the expression of VEGF of HUVECs in a dose-dependent
manner (P <0.05), in which effect of PAP-2 was better than that of PAP-1 and PAP-3 (P <0.05). However,
C1II -3 and skimmed cream could up-regulate the expression of VEGF in HUVECs. Conclusion: The Periplaneta
Americana polypeptide can inhibit the invasion, metastasis and tube formation of HUVECs, and down-regulate the
expression of VEGF in HUVECs. The effect of Periplaneta Americana polypeptide is better than C II -3 and
skimmed cream, and the among the polypeptide, the effect of PAP-2 is superior to the other two.

[ Key words ] Periplaneta Americana polypeptide; human umbilical vein endothelial cells ( HUVECs) ;

HepG2 cells; proliferation; migration; vascular endothelial growth factor ( VEGF)
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Table 1 Effect of Periplaneta Aamericana polypeptide on HUVEC cell proliferation rate(x +s,n =3) %
25 5 T B /mg-L! 24 h 48 h 72 h
1% - 100 100 100
b BE i 200 65.14 +1.03" 50.78 £0.70" 40.94 +1.53"
PAP-1 6.25 94.85 +0.73"2% 92.86 +0.32'*% 89.45 +0. 734
12.5 92.22 +1.31"% 84.58 +1.07"%% 81.69 +1.03"2
25 85.91 +0.60">* 74.99 +£1.33"2% 66.62 +0. 53"
50 79.21 £0.65"*% 68.41 +0.84" >4 54.91 £0.32"%
100 70.47 £0.31"%% 59.16 £0.72"*% 47.32 £1.34"%%
PAP-2 6.25 92.32 +0. 48" 89.96 +1.39"% 84.69 +1.32"%
12.5 89.07 £0.79"% 81.47 £0.76"2 74.70 1. 39"
25 83.37 +0.45"% 72.97 £0.27"% 64.53 £1.36"%
50 75.43 £1.01"% 66.09 0. 67" 53.24 +0.64"%
100 67.54 £0.37"% 54.24 £1.39"% 42.02 0. 63"
PAP-3 6.25 95.58 +0.32'2% 93.29 +0.13"*% 86.24 +0.39"%3)
12.5 90.85 +1.09"*% 83.38 +0.37"2% 75.58 £0. 152
25 85.06 +0. 48"+ 78.90 +1.65"%34 68.43 £0.99"%
50 78.11 +0. 82'2% 68. 64 +0. 18"2% 59.72 £0.43"23 4
100 68.74 £0.56'*% 58.03 0. 744 47.88 £1.45"%%
CII-3 6.25 96.08 £0. 69'23+9 103.69 +1.00" 234 100. 35 +0. 932349
12.5 96.34 +0. 78234 103.45 £1. 1112343 102.91 0. 67234
25 99.30 +0.30' 4> 102.72 = 1. 17"2:3:4:9 111.84 +1.86"2:3:4:9
50 99. 48 +0.69' 345 104. 11 £1.31"2:3:4:% 114.66 =1.31"2:3:4:9
100 109. 66 +1.71"2:3:4:9 109. 55 +1.27"2:3:4:9 136.31 =1.07"2:3:4:9
e 6.25 97.82 +0. 66"+ 103. 63 +0. 64234 102. 56 +0.96'2:3+4:3:©)
12.5 98.52 +0. 54':23:43.6) 103.32 =1.47"2:3:4:% 114.49 +1.61"2:3:4:3.0)
25 98.78 +0.40%%4) 111.55 £0.91":2:3:4:5.6) 122.17 £0. 53":2:3:4:5.0)
50 100. 52 £0. 942349 111. 68 0. 48':2:3:4:5.6) 125.88 £2.56'2:34:35:6)
100 113,14 1. 18"2:3:4:5.6) 112.88 +1.06'2:3:4:5:6) 139.84 +1.10"2:3:4:3.0)
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H DRI H R, 4 2 IR HUVEGs MRR @G @A RRM (P <0.05), 3¢ R W 2 KA/ LT
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A. ZS4 B WFRIEENZH ;€ ~ E. PAP-1(25,50,100 mg-L ™" )4 ;F ~H. PAP-2(25,50,100 mg-L ") 4 ;1 ~ K. PAP-3(25,50,100 mg-L ") ;L ~
N. CI-3(25,50,100 mg-L."")2H;0 ~ Q. BI85 (25,50,100 mg-L~" )4 (& 2,4,5 [d)
1 =KW HUVECs XIJR & AR ({85 5305, x40)

Fig.1 Effect of extracts from Periplaneta Americana on HUVECs scratch healing (inverted microscope, x40)
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£2 EMKBHIRIY 3t HUVECs TR EIHIN (2 5,0 =3)
Table 2 Effect of extracts from Periplaneta Americana on HUVECs

migration(x +s,n =3)

3.3 EURWEXT HUVECs 2EIE B/ INE RE T 1932
WL HUVECs /N T U B0 , 15 24 I 3 b T
W IS e B P R IR 20 &S v A

A REEE/mgl i e 122 Ak B 5 T 1 265 40 1 04> T -3
- . e BEE AL B AR AR B . I L LR, 260 2 Bk
o N e PRI /NS A % 0 G ARG, 40 S 5 e R e

“ i shaaaglnd CII-3 FBE G A IS & A AR S AR T . PAPL 4, PAP-
100 3282 3. 44170 34 ,CI-3 FBEASH 470 5 PAP-2 4 L&, PAP-2
oAb s S 40 a1 70 SR IS S M S 5 T S K B e b 8 Wk o
% 38,87 o . 051 ZRKHOAE IO T CI-3 RIS TS , 22 kb PAP-2 (1 £
100 27.77 £2. 4812 LT PAP-1,PAP-3(P <0.05), WL 2,% 3,
PAP3 25 64.35 £3.03239 3.4 LY KWEXT HepG2 [7] HUVECs 4 fifd [a] %5 B i
50 51.18 £0.27"%% Al
100 34.97 £3.07"%% 3.4.1 TNF-a §ll# )5 HepG2 [] HUVECs [8] (1) % Fft
i3 2 72.37 20,6310 SL R B, 5 A B TNF-a e JE 9 7
50 75132037 ey A0 M HepG2 5 HUVECs B B 36 37 14 7 3%
10 OB 200U e W G 0 40 M KR B, (LR i 3k )
ey » 7282 00 e L7 SR £ A (P <0.05) , BRI
. 19023 N R G IR, B W9 T
100 99.78 +0.25"2:3:4:3.6)

R, 8% B2 0 pg - L' f9 TNF - « $i] # HepG2

2 E M RYRIR BN X /BT A B R () BT, X 40)

Fig.2 Effect of extracts from Periplaneta Americana on tube formation of HUVECs(inverted microscope, x40)

- 65 -



9525 4 8 M FEXLEAFFERE Vol. 25 ,No. 8
2019 £ 4 f Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2019

R®3 EMNKEEIW T HUVECs NEF NI (x 5,0 =3)
Table 3
formation ability of HUVECs(x +5,n=3)

Effect of extracts from Periplaneta Americana on tube

[tk vk 2

215 L] BEEH IINE A L %
mg'

EH - 33.67 +1.53 100. 00 +4. 54
Vb BE B 200 23.67 +1.57" 70.30 4. 54
PAP-1 25 26.32 +2.50" 78.22 +4.50
50 21.68 +2.08" 64.36 +6. 18

100 15.90 £1.73"2% 45.53 +5.38

PAP-2 25 22.00 +2.01" 65.34 +5.94
50 17.21 £1.98"% 50.49 +5.05

100 11.67 £1.54"% 34.65 +4.54

PAP-3 25 25.33 +2.531% 75.25 +6.27
50 21.34 +1. 16" 63.37 +3.43

100 15.76 £0. 582 46.54 +1.71

CII-3 25 26.70 +1.49%) 79.21 +4.53
50 32.00 £2.24%349) 95.05 +5.94

100 37.34 +2.52%349) 110.89 +7.10

iR 25 30.33 £1.27234569 90,10 4. 54
50 38.00 £2. 13123450 112,87 +5. 16

100 41.67 £2.27"2345:0) 123,76 +4.59

i) HUVECs 4 Jid ] i) 25 B, WL 4, 18] 3

%4 TNF-a 3t HUVECs 5 HepG2 R /EFRM M (¥ +s,n=3)
Table 4 Effect of TNF-a on adhesion between HUVECs and
HepG2(x +s,n=3)

21 5 R /g L RibH %/ %
E# - 100.00 +1. 51
TNF-o 2.5 123.00 0. 60"

5 130. 40 £0. 92"
10 136.20 +1.59"
20 172.40 £3.02"
40 148. 60 £0. 93"

S IEWA LB P<0.05,

3.4.2  EMWRMEZL KN HepG2 5 HUVECs [a] £k Mt
FISZIE 5 E R A A, VD ) RE e Ak BHET I IR 2 A
() 6 B 25, rh M £ % 5 5 52 A 8 1Y HepG2 4 Jifd I
Ao ORTFIHR B 2 BRAC 3L B B S 0] R AIG, HLRE &
22 JIR MR JRE 00 1 T, b BRE SR RN Sk R ARORE P (&
4) . SR WK, 22 BRI RE 055 T 40 M 2 TR R R
PUEF R fd o A0 M 34 > o C I -3 058 0 2% 6k 40 Jifd 1]
B VE HIAS I 5, L I e 8 35 K, 285 BT 236 B iy 15 K
VL3R5 o 22 TR Vs 55 VA At S 2 1) ) 6 B/ A s T C L -3

A B C
D E F

A TE#4;B ~F. TNF-a(2.5,5,10,20,40 png-L™ ") 4l
3 TNF-a 3t HepG2 5 HUVECs [8] 9 & Bt i 22 1 ({58 5 055,

Fig.3 Effect of different concentrations of TNF-a on adhesion between HUVECs and HepG2 (inverted microscope, x40)

FIBAETF . 5 PAPL 41, PAP-3 40, C 11 -3 F1 i g 7%
Y LA, PAP-2 ZH W0 A 40 200 i A 2, A4 i 1) 28 T
AL, LU R e 2 IRy /E AR T C -3 FIJBi g
Z ik o PAP-2 [ /€ FH f T PAP-1, PAP3 (P <
0.05) .
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3.5 EMWRBEI B X HUVECs [ i VEGF 1
i SEWRARKR, ARG Y A 24 h )5,
HUVECs 4l 55 3% I3 W VEGF 1y ik Ji & 2% %
K. HZ MKk B 8K, VEGF ¥ B2 /)N, 22 ik 4 i
HUVECs 43 VEGF {E ] HA v B 417, W3 6,
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£S5 FMXHIERY I HepG2 5 HUVECs B FH M X 19 % M
(x+s,n=3)
Table 5 Effect of extracts from Periplaneta Americana on adhesion

between HUVECs and HepG2(x +s,n=3)

5 JF ke BE /mg e L Bl 2/ %
EH - 100. 00 +0. 69
b B2 R 200 65.29 +0.77"
PAP-1 25 72.97 +0.89'*
50 54.84 0.51'2%
100 41.82 +1.02'2%
PAP-2 25 68.52 =1.09'?
50 52.28 £0.84"%
100 34.49 +1.39"%
PAP-3 25 70. 74 +0.33"234
50 58.73 +0.68'734
100 44.38 +0.67' 2%
CI-3 25 76.42 0. 67':23:49)
50 85.09 +1.53"2:3:49)
100 102.56 +1.90" 234
L HE # 25 81.00 +1,731 23456
50 98.07 +0. 8423450
100 109. 68 +1.17'2:3:4.3.0)

E

{HBEE CI-3 Fnfbi i vk BE i 3 K, VEGF R3S 1M
e 524 h B AFZ YA 48 h 5, BiE T
VEGF {3 B2 B i T2, 156 W1 B & B 1] 42 4, HUVECs
Sy By VEGF 1 Z . 5236 45 3 3% B 22 ik %t 9 1l
HUVECs 43t VEGF /E LT CII-3 FBLARE (P <
0.05) ,H 1,25 mg- L' PAP-2 fl PAP-3 i VEGF
i F PAP-1(P <0.05),50,100 mg-L " # 3 £ L%}
VEGF I EMZ R . 456 24,48 h (45 3L n]
b, SR YN R Wi 22 IR VR FH O T CII-3 AR AR, 22 ik
PAP-2 (1€ Bt F PAP-1 fl PAP-3,

3.6 SEPNKUBRFEEY X 40 Mt VEGF R IR IA W
2 VEGF & 135 T HUVECs 41 il 3% , KR hn 2}
MIEHE 410 VEGF YL fH M4 i 2, Juta R AR B {0
WURL . AN [ 0] 12 22 ik A0 o0 1) B2 e VR O, 40 o v
P €8 UKL , BH 1 20 M 25008 /b, VEGF R 1 3R 3k
FEAR . HBH % 2 Kk B /35, VEGF 11 3 ik 3%
W (F5) . migit CI-3 MBAREEH G,
PUAH SRR U6 B 22 T R Wi C 1 -3 R0 i B Be 2
HUVEC 40 }arh VEGF & (1119 %3k, PAPL 244 ,PAP-3
AH,CI-3 F G H 4% 5 PAP-2 4 L, PAP-2
ZH WL T A € URL DR/ R B R K, 56 U K Mk 22 ik

B4 =il KURIREN 3T HepG2 5 HUVECS [8) Bt B9 82 M (15 & W e, x40)

Fig.4 Effect of extracts from Periplaneta Americana on adhesion between HUVECs and HepG2 (inverted microscope, x40)
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F6 EMABIRIYI HUVECs i iER P VEGF E2H ¥

M (x+s,n=3)

Table 6 Effect of extracts from Periplaneta Americana on VEGF

expression in supernatant of HUVECs(x +s,n =3) wg L7
2051 iﬁrf?f{}? 24 h 48 h
EH - 466.00 £20. 14 530.79 £20.00
YRR 200 311.09 +16. 12" 425.05 +14.17"
PAP-1 25 410.71 £17.31"2% 521.51 +5.67%%
50 354.15 +18.50"% 488.79 +13.73%
100 337.47 +3.28'% 466.21 +12.24"
PAP-2 25 341.48 £20.89" 471.28 +7.46"
50 326.71 £6.57" 468.32 +17.60"
100 312.99 +2.69" 455.45 +8.36"
PAP-3 25 342.75 +11.94"% 492.38 +3.88%
50 328.61 +7.46" 486. 68 +14.32"
100 326.92 +16.42" 474.65 +8.05"
CII-3 25 371.66 +6.11"% 513.07 +0.89%3+4
50 408.60 +18.50"23%3 561,18 +18.21%%*
100 432.23 £7.76"23439 601,28 +11.04" 2345
R 25 388.55 +9.25") 249 586.51 +11.94':2:34:5.0)
50 427.38 +6.86>3+ 617.96 +17.619' 2345

464.10 14033456

683.80 £9.85"23:45)

FAEROL T C -3 FBiAG# , 2 Ik PAP-2 i 4EH]
T PAP-1,PAP-3(P <0.05), W% 7,
4 itig

JipgE i A AR R — N 2 R S 5 E e B
P, 32 A8 A A 2 PR RO A A AT ] PR XL
T N o VTV SO 11 = A B s e e e it e
T 2Z A 4h T — A RS A AR B, —
BB Z 0 0 715 5 s i R, 5k 25 51 Il g i A
Az TR e TS, A0 A5 T RS 4 4 D9 N W O R
4 L, AT 2 oG 2 K A i 2

HCC & — i ML 78 (3 a7 1 45 1 e, 307 2 il 78 1)
RS HFREAK RE HBAEXUMNLR.
VEGF £k —Ff 5 22 1 1l 48 A s 42 1 7, 8 i 5
VEGF Z k[ VEGFR, B AL 32 {1 (Fit-1) F1 52 14
2(KDR) 1454 , 0% HCC 40 M A5 5 1% Sl %, B
IO Tl A A TR 200 i R, AR 2 PN B 00 L 1 34 5
5B, A& AR HE M4 E . VEGF {5 5-1% 538 #%
YRR BLEN 50 B 4 A F5 B0 P9 B2 40 0 AR 2 P9 e 4
0 5 567 43 Ak AU P R A R T O A M
5 5 5T L 0 A S 48 T S0 10 A 4R R R R
ST A e 15 T T ol 1 A = O A A R R |

5 EMKRSRIREY HUVECs difay VEGF & B RE MM (AL, x200)
Fig.5 Effect of extract from Periplaneta Americana on expression of VEGF protein in HUVECs(THC, x200)

- 68 -



525 B4 8 1)
2019 44 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No. 8
Apr. ,2019

£7 EMKESRIZIY T HUVECs @i VEGF EH %K% IA
BISM (2 £5,n=3)
Table 7 Effect of extract from Periplaneta Americana on VEGF

protein expression JA in HUVECs(x +s,n=3)

21 5 oA e B /mg e L) VEGF
EH - 0.48 0. 02
b ) FE M 200 0.34 £0.02"
PAP-1 25 0.42 +0.02"%%
50 0.35 +0.03"%
100 0.26 +0.01"%
PAP-2 25 0.38 +0.02"%
50 0.31 +0.02"%
100 0.23 +£0.01"%
PAP-3 25 0.41 £0.02"%%
50 0.35+0.02"%
100 0.27 £0.02"%%
CII-3 25 0.41 £0.02%%
50 0.50 0. 02"2:3:4:5)
100 0.57 £0. 0312343
Wi g = 25 0.52 +0. 0223456
50 0.61 £0.02"34:3.0)
100 0.69 £0.01"2:3:4:3.0

i A G, H b oA AR R 2 2 BHLIET VEGE {5 5
H6T0 F RGBT VEGE 18 B A 1 0 61 b g 4 K B2 7
I R ATBE R FAGBRESE S . TR, Mok 2 e T
i 9gE I 5 A 1 24 0 2 T A B e 98 A O Y A R
Iel B3 2 HRTIA T o B A R SRR R g A
PR E IR N SE I Y B & B, 360 R 4R )
CIU-3%F H22 JiF 9 7% A 90 A — 5 I il VE L, o4
ML T A 5 F 9 VEGF 76 ff 0 BUK N M £k A
K, R CT -3 7ERFp R B b B — 5 i e v 98 ot
EOHEAEN o LA BT 2 B 55 Y R MR 2 B
R A C 1 -3 X Z2 Ak A\ i Jed 240 L 340 42 6 28 4 1) 4900 161
PERI T 36U R £ Ik PAP S 26 U Ok Wit o Jg
AL C -3 fFEA L 43

AWF G o, 3K Bk 2 K IR S BB BT
HUVECs iy 7775 %, i il HUVECs 4 jg if #% , (H 2
CI3ABLARH — &2 L HJE L #F HUVECs 41 g
(R 36 GE FIGE RS o /NS T ol ST 6 R 248 L i) 28 BT 52 3 2%
RRW, 5L K2 ik PAP-1,PAP-2, PAP-3 REHII i
HUVECs /N & & i, [A it 6 30 ] HepG2 [A]
HUVECs il jfd 2 8] 2 B, FL B 25 590 52 1) 188, 300 46l 4
FHBRSE o AR, 29 KWk C TT-3 FIE NG B — o F2

ARt HUVECs 40 Mg /)N /9 iR i 3 HepG2 [A]
HUVECs [8] &5 Bl . 3¢ ¥ K Mk £ ik PAP-1, PAP-2,
PAP-3 G& i/ HUVECs 40 ffi tf VEGF [ %35, Ik
FEAR S PE . T3S U K R C I3 AR AR B B L
HUVECs 4iffi b VEGF iy 33k, BB G & 1 L Jd E
s+ CI-3,

22 Y0 Wik 22 IR AS AL EL AT AR S 470 i 8 48 5 14 1%
P, AL B8 R AL A8 PN R 240 2 e v Ve BEL T 44 PN b 1 A
A I R T SE YN K Mk C 1 -3 RN A B AN AU T
I Wt B S IRET = 3 Vi O I (S A E R S 1= o
VEGF A S04 8 A0 I8 T B ot B3 1% 100 149
Ji R AT R 2 PR, SN K e C I -3 A B R A B T
AN B XA IR DA 3 W i A5 2 1 35 MR AL, B
VFH I O — 2L Wy o7 RE A a1l A8 AR . TR, 6
IR 2 RO 43 85 R /N o F IR 5 b &
NI IN=RE W P NERE (NS gL X =2 N &A1
JHF 98 0055 A= 8 ) A 9 R AR R Y .

Zr LTk, LU K W £ ik PAP-1, PAP-2, PAP-3
RSNASAC AT LA il HUVECs 3§ 58 | 3iF %% Fil /N 45 F
B, W0 HepG2 5 HUVECs [ Z5 M, i B F i VEGF
M FRIE o X —S518 o 38 YN KWk 22 KT I 78 AE Bl IR
IR AL T B SLRY , TFRE TR 4 I A .
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