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W OE B RN KR S K PAP-2 5 H22 77 78 N Reg B AE A o o ok st RS BT iR S H22 AT /) R KA 2247 7
DNRABER L A5 T0 R R AL A LR 28 (A 22 oK) 5 AR ERE 40 (TR M 2h 5T AR, 20 mg/kg) VA B £ B K SRAR B4 64 L AR 4
(200 mg/kg, 3B Fit) CI-3 B (M iFF PRIV VA S Ak A 206 R 89285 ,200 mg/kg, VAR IR B3 ) 4= % ik PAP-2
Z P KA FAOACTT -3 F 4 % 432,200,100 .50 mg/kg, VAR E ), B4 10 R, 5-FRAE 4D A IE R IERLH 1R,
EABMDFAFERERLH VR, AHAMHH10d, 252 %6, WD RGP TN Z LIS I M ) 3540, AR
AP AL e &5 MLAR FL TG 20 R R 2 R AL, SR R B BR S g5 R R AR B ik R 3L b A b e A N R A K B F (VEGF) | & @ i % 18
(IL-1B) A= IL-4 6548, &R WIS F .C I -3 42 R B %1 & 09 PAP-2 3 48 R Bl A2 JE s 3 ) #5795 /s BB et £ KR At S M B 38 4,
A PAP2MVERM A — T tyesk %k 4, 1P, ,PAP-2 5 A L9 4795 % (38.95% ) B % & T ALl &84 CI1-348(P<0.05), 5 5 5-
F AT 41 (40.87 % ) 43 (P>0.05) ; PAP-2 3 /) F 280/ FURF5 20 AR5 30 T R B R M R F A 5 (P<0.05), 2% 5T
CI-348(P<<0.05), B AEAFIe 4 25 & T I F 20 (P<0.05), sbst, PAP-2iE 7T MeAKAT 7 /) R fn & F VEGF A IL-4 &% F+ & 1t
ik P IL-134%, 2 PAP-2 Z 71 S0 5 AR b5 £ F 39 A 4eit 3 & L (P<0.05); 5+ AL PAP-2 57 40/ R fn ik ¥ IL-1p 4%
25 TR F 44 CI-348(P<<0.05),1L-4 & 2 FAK T BLAG 7 4042 C 11 -3 48 (P<<0.05) 2% H e i F VEGF &% 2 51K T Bt
fE A CII-320(P<<0.05)., %3t £ M K3k % Bk PAP-2 xF H22 27 95 s R A A — 2 oy B AE A, T & 0k B340, B4R de i
¥ VEGF IL-4 4% 37 & 3 fo i P IL-1p4-% .
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Study on Anti-tumor Effects of Periplaneta americana Polypeptide PAP-2 on H22 Tumor-bearing Mice
LYU Hong, WANG Yao, ZHANG Rui, ZHANG Honghan, PENG Fang(College of Pharmacy and Chemistry,
Dali University, Yunnan Dali 671000, China)

ABSTRACT OBIJECTIVE: To investigate anti-tumor effects of Periplaneta americana polypeptide PAP-2 on H22 tumor-bearing
mice. METHODS: The mice tumor-bearing model was established by subcutaneous injection of ascites of H22 hepatocellular
carcinoma mice via axilla. 70 mice were randomly divided into model group (normal saline), 5-FU group (positive drug control,
20 mg/kg) , P. americana extract skimmed cream group (200 mg/kg, calculated by extract), C Il -3 group (polypeptide isolated
from skimmed cream as main active ingredient, 200 mg/kg, calculated by extract) and polypeptide PAP-2 high-dose, medium-dose
and low-dose groups (isolated from CII-3, 200, 100, 50 mg/kg, calculated by monomer), with 10 mice in each group. The mice
in the 5-FU group were given intraperitoneal injection once every other day, while the mice in the other groups were given
intragastric administration once a day, the administration cycle was 10 d. After medication, the changes of tumor were observed
and the organs (spleen, thymus and liver) index were measured. Histopathological changes of tumor tissue were observed after HE
staining. The contents of VEGF, IL-1B and IL-4 in serum were determined by ELISA. RESULTS: Skimmed cream, C Il -3 and
different doses of PAP-2 could inhibit the growth of tumor in tumor-bearing mice to different extent and increase organ index, and
PAP-2 showed a dose-effect relationship. The tumor inhibition rate (38.95% ) of PAP-2 high dose group was significantly higher
than those of skimmed cream group and C I -3 group (P<<0.05), which was close to that (40.87% ) of 5-FU group (P>0.05).
Spleen index, thymus index and liver index of mice in PAP-2 high dose group were significantly those of model group and C II -3
group (P<<0.05); and the liver index of mice in PAP-2 high dose group was significantly higher than that of skimmed cream group
(P<<0.05). In addition, PAP-2 could decrease the serum contents of VEGF and IL-4, and increased serum content of IL-1B, with
high dose group showed significant difference compared with model group (P<<0.05); the serum content of IL-1f of mice in
PAP-2 high dose group was significantly higher the that of skimmed cream group and C II -3 group (P<<0.05), serum contnet of
IL-4 in PAP-2 high dose group was significantly lower the that of skimmed cream group and C Il -3 group (P<C0.05), but the

serum content in which was significantly lower than that of
skimmed cream group and C II -3 group (P<<0.05). CONCLU-
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decrease the contents of VEGF and IL-4 in serum, increase the content of IL-1f in serum.

KEYWORDS Periplaneta americana polypeptide PAP-2; Skimmed cream; CII-3; H22 tumor-bearing mice; Anti-tumor
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AR 2 — , S R ERREAESE T B9 2 (2", HCC HY
U R IR, HICIRARIRY . BHAT, Hok A a2 1 pL
il 1 AN BR AR, HL 5 52 21 68 240 1 43 D06 1 240 Jf DR~ AR
KA FEFRs2m , S 3808 A 50558 R 2 ik
i 2 B AR B, AR RN S BURRE M R A R RN, 6
K Wik (Periplaneta americana L.) B RBE LR RN
PRI LA I DA R e i e g 4 2 B O
AR B HT I 95 % LB s 76 SE I M R A T HRHR
T LKA 2 BRI B A A S A B AR R EEIR Y
Fef o 2 B s Be A i b R WA 55 7 X UM
BB B T —F ARSI E 5, Har 40
CII-3. Zad Hir i) Kot il 2 P22 S0 | B 1IE 52 38 T K gk
MifgE A C I -3 HA B b /E A, RSN
TR ABFFE Y AR 28520 22 IR RSB 24 38 28 40 o
2 alifl, DA o SO B T SRR R TR, X
M C -3 Hh R EL A B A5 3 T —Fh 4287 19 2 ik PAP-2,
HE R B 2R - H 2R - K4 2R (Arg-Gly-Asp,
RGD) IKFFMIE o AHIFFEFE X 42087 22 K PAP-2 FEAR I 1)
PR TS M AT ST, IE 5 36 N R R 4 ) B s B A
C -3 47 thie , B FE NI R PUEAE IR i R IR LUK
Wk 22 B2 AR R 2 Y SIS A -

1 #7#l
1.1 88

255939 fiE 7Y ( 26 [# Bio-Tek 23 1) ) ; CKX41SF {3 &
AH 22 WA ( H A Olympus 23 1) ) s BSC-10001TA2 % 4=
Wi i RN 233 SEARARAFD .
1.2 ZHR5RH

FEUN KM Z K PAP-2 (40 : =98% ) .C 1 -3(f5K Ky
0.2% ) "R JBd A5 B (P 3= 8 B L AR B A ISR S B2 ol
75.18% )"l RHR 24 R HU A= W B 25001 5 o e il 1o
T3 BE 4 1 (FBS) (RPMI 1640 1% 37 3t (3£ Gibeo
5wl ) 5 5-FRUR MERE (5-FU, 32 & Sigma A ], #it5 : WX-
BC0190, 4l : 99% ) 5 B & N B2 A= < K- (VEGF ) [ilf
B A B W BRI (ELIS A )7 4 L BR 1 4B A 25 4(TL-4)
ELISA il & (h H LIl A w AW nl , #t5 .
9670018307.,9677316820) ; i IL-1B ELISA 125 & (I
TR A B A A BR A AL 5 :9670018200) .
1.3 4Apa

H22 [ I K A Mk B KB K 24 20 5 1k 2k~ B
PR AR
1.4 i

SPF %% Balb/c /ML 70 H, @ & 4%2F , K JFi it 18~22
g, T RMERFEA RN, LA
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2 FHik
2.1 ZimmElE

W S5 PR M4 U B g8 . C 11 -3 FlZ Ik PAP-2 1
FH A= FEER 7K i) £ 12 20 mg/mL R, 4 CARAF 45, 52
B I AR B B BT g VR o K 5-FU FI A= BRER K ) 48 1 2
mg/mL BRI, 4 CHRIBATRAT .
2.2 H22 T /NRAREIHIH

AT A H22 I i T/ BUE I, 976 d, 6
BEHIECES 2 40/ N RUE K, DAZE BLER K3 L 0.4 % & I 15
TEC, M A TE S >95% J5 , BV 2 A 1x 10" mL ™!
(A £ 27 0.2 mL, T/ BRUAT s b 42, 24/ BRI 3
A BB S 9RE 2 2 B B A AR )
23 HHES5%RYH

B T 1 70 HUINER B AL S 104, A2 10 1
(? 842F), Rl AR (A= FRER /K ) (5-FU 41 (FH 2y
X RE L 20 mg/kg) DA K PN R W B By ) i g -8 2H (200
mg/kg, DIARE ) (C IT-3 4 (IR B DL &2
Jok Ay T R 4 4), 200 mg/kg , LIRBCY RS FI
ZIKPAP-2 5 IR ZH (M C 1T -3 PR3 4581, 200,
100,50 mg/kg, LLERAR )" 4520 10 o 5-FU 4L/
B R s VE B 5-FU (0.2 mL/H ) 1Yk, HA & 2/ N34 A3
FHEEFIN 259 (0.2 mL/H) 1R I3EL:4525 10 d.
24 IMERRREEEIEHANE

INEURIRZS 25 24 h s, IRREIRUIL , 4% 5 B 35iHE A 5T,
S IO B K k2 (R M B ATUEF ) | 3% T 8 8 =B34
R R 48 B IR (% ) = (BEA A /)N BROF- 359 988 o
i — S ZH /N B AR I ) AR R /) R E 9 R
100% 5 I # 45 Fi = e (B4 B e A0 JH ) I 8 (mg ) /440 i
#=(0.1g),
2.5 PhEEALRHIFRIEFINER

B L AUH FLAL B, 2 YR I R R AR -
LT (HE) Yoo 50, F 3 B A 25 BB T bR A
SEOE
2.6 IMi&H VEGF .IL-1p . IL-4 &= HlE

/N EUIR HE BRI , 45 45 1L T 4 CCEREE R ACE 2 h, 5k
JETE 4 CEAE R L4 000 r/min 2.0 15 min, W 35, &
T —20 CUKFHORAF, 45 H . R ELISA 0 % 441
/NEUALTE P VEGFE \IL-10  IL-4 (49 2 &, BARSR Va4 BE A
VAR Uil
2.7 FiTEFIE

K HISPSS 17.0 Geit2e A T B ] . it ¢
B x + 5 FoR, A1) L8R FH SR 28 07 22 40 A f1 ¢
5. P<0.05 3Rz HAZIFE L,

HEEZGS 2019 4F55 30 5 7



3 HR
3.1 MRBRERIBENESER

SRRV LA, A A 25 20/ N B JR JoT i 340 J 2 AT
(P<0.05) , H.PAP-2 X i 25 4 By i 4 FHT S B — 5 114
BAOCR, Hid, Bl PAP-2 AU A FH B 255 T
JigE A0 C I -3, 9 i 22 5 B e i 78 L (P<<0.05) 5
I HL, w5 i PAP-2 AR 1 FH 5 5-FU 23l , PR/ B
Jo T i 22 S OS2 R L (P>0.05) o 45 41/0N LR o i
LA ME SR I 1,
x1 HFHNRBREMMERVNELER (x£5,n=10)
Tab 1 Tumor mass and tumor inhibition rate of mice

in each group(x £ s,n=10)

A5 Fiiit g R, %
| 1.50+0.08

5-FU4 0.89+0.18" 40.87
TR g4l 1.32+0.02* 12.23
cll-341 1.26+0.11% 16.29
PAP-2 il 4 0.92+0.06"** 38.95
PAP-2 Hifll 4l 1.06£0.16" 29.45
PAP-2 {541 121+0.12* 19.33

T SRR, *P<<0.05; 5 5-FU 41 HL#%,"P<<0.05; 5 C T -3
L, P<0.05; SR 4L HLAL, *P<0.05

Note: vs. model group, * P<<0.05; vs. 5-FU group, “P<<0.05; vs.
C 11 -3 group,“P<<0.05; vs. skimmed cream group, *P<<0.05

3.2 /INRAFEREEINIE L R

EIRRIZH L8, 5-FU /0N L% RS Hh L i Ji 5 50
JHHR B AR BEREAR , b AR BOF R 8Os A 48
T4 X (P<<0.05) , $27K 5-FU X /N RUIE#8 — <2 i 6
5 AR 45 25 24 2H /N B R 5 L g i i B3R T8 44
WA [RIFERE T, b PAP-2 5 v 1) 4 /)N B A L 4
B RRAE B S B B R /N B B B2
HA G248 L (P<0.05), FFH PAP-2 ffE R B A —
FE M RLOC 3R, PAP-2 i 1) 21 /N BRUT B 28 i e
e 50 B 2 5 F C 1T -341(P<<0.05) , fF48 % i 2 &5
TEAEE 24 (P<0.05) . 441/ BB £ i i 45 20
JHHEEO e 25 R R 2.
33 /MEMEBAELRAVIF HEREBNERER

REAY 2 /)N BT DL B S 1 e A R 4504 e 4t e
VB8 MR, KON AR, SRR, 5
RERIZH P38, 5-FU 470N BRUMIRE 4 IO HES A , w] LK IvT
FRAIIREE s PAP-2 5y AR 2 2H /) U e 4 it HE 51 122
WA , L% PAP-2 70 52 (1 38, g 40 i 3R B8 X
SR RGO C 11 -3 A AR B 4/ B Rg 1 2 da ] AL
ANIRAE  (HIRFEAR 2T PAP-2 E 57 4. S 4l/h R
iR 4120 HE Je (a2 SR LA 1
3.4 /INRIMES VEGF . IL-1p . IL-4 £ ENE %R

SRR LA, 45 2 2541/ N BRI T VEGF (IL-4 7%
PN R ARG IL- 1B & S A R AR B T . Horp,
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F2 BHNRMBIEH MIRIEHMFERENESR
(x+s,n=10,mg/10 g)
Tab 2 Determination results of spleen index, thymus
index and liver index of mice in each group
(x+s,n=10,mg/10 g)

415 iR Tt gt JFE %L
A 0.715+£0.017 0.061 +0.027 4.805+0.087
5-FU4] 0.423+0.120* 0.046%0.015 373140972

J R 4 0.853+0.014*" 0.07940.010" 5.1880.097"
cll-34 0.790 +0.030" 0.061 % 0.004 5.290+0.305"
PAP-2EHIEZE  0.937£0.040°**  0.086+0.010"**  6.034+0.175****
PAP2 WAL 0.840+0.007*" 0.085+0.013""  5.683+0.025"
PAP2{IGHIEA  0.716+0.021° 0.080+0.007" 5.051£0.169"

T S BURLE A, * P<<0.05; 15 5-FU 4 Hod,'P<<0.05; 5 C 1T -3
LA, P<<0.05; S AR F 2H LA, *P<<0.05

Note: vs. model group, * P<<0.05; vs. 5-FU group, "P<<0.05; vs.
C 11 -3 group,*P<<0.05; vs. skimmed cream group, *P<<0.05
PAP-2 &2 . C 11 -3 ZH B AR /N BRIt v o VEGF
S H N 5-FU 2H  PAP-2 5y 7] 5 2H /N BUIfL ¥+ TL- 1375 &
DL 5-FU 41 \PAP-2 £ il /Nl i v IL-4 5 22 5
A Gt L (P<<0.05) . PAP-2 i 7t 4H /N BRI 3
VEGF % & .3 5 TR B Al C T -341(P<<0.05) ;0
3 A IL- 135 o = TR AR B A C 1T -3 40, IL-4
SERBFRTRNEE A A C-34(P<0.05), &4/
UMY A VEGE \IL-1B IL-4 & 5l E 45 5 L35 3,
4 itig

A58 F) T H22 240 Jf A4 2 Balb/c /N BB T #64i
e /N HEAT T PAP-2 AR N IR FHAR 9T . 56
SESLEH, SE YN R 22 JIK PAP-2 n] 5 fifred 41 it HE51) 22 7
B, HFEAE PAP-2 5] 5 A 35 0, L3 4t i SR 58 X 5k
S8 I, =5 ) i PAP-2 (200 mg/kg) (9 1 9 2% ik
38.95% , L T FHME XS HH 24 5-FU, H PAP-2 IR 2R
SER TS EMCI -3, ILsh, PAP-2 38 1] T H22 fof
S /N BRI IIE 25 (AL MR ) a4, AT v far R /N BRUA)
Yo 77 IR BRI, I Ho s 7l i PAP-2 AR HIRCR
T BREMmC-3,

VEGF J& H fij & B0 fe 2L 142 i 8 26 i . 1E
HIEOLT MUK B G358 72 G0 R FE G sie A i b e Jed 44t i
PEAT YA L[] B Jirb g 200 e tho A 1 2 R S SR 1 il 40
LS PRl e S 5 240 B ) A T, DA S S0 e 41 o sk
INER WY B, AEIZ IO EE v S i 4 I ) D e 1 B (2 i
T VEGF (235, 455 A5 1 8T8 %, 52301 Mg i ik
JEFERS . 2N IR 22 Ik PAP-2 7] F&AIK H22 g /)N Bl
I VEGF W& i, 2 — 2 MEROCR  HRH/EH
NI WA A C -3, TL-4 3%y 3% Ak T i B2 40 i =
Az e/ F R B R T 4 (Th2) SR Az, vl A kA
W% . TAMIRERS fE iy T4 (IFN-y) [IL-1 943,
IL-1 5 TL-4 A B i 24 35 27, 98 15 HL A S e Dy B .
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A. BRI B. 5-FU 41
C. ipgHE A D.Ccll-341

E. PAP-2 7 b4

F. PAP-2 il

G. PAP-2{iG5 it 4
Bl SHNRBARKHERBLER(x200)
Fig 1 HE staining of tumor tissue of mice in each
group (x200)

J¥h g Je AR B TL-1 7K 25 S 35 el A, T TL-4 7K P i |
FHO AHFFT RN TL-1B AT E DR SAE S ™, Hon] H 5%
Hh P 200 6 R ) e 00 ) T, Do 00 e e 1) A=
KB, ARSI ZER R, SN M2 Ik PAP-2 T 4R R /)
SR TP IL- 130 7 12, T R s o IL-4 19 5 i, 3o
HnT e ELAG VAT A PR 00 2 Th1/Th2 B A
PEGEE N B R Th2/Th B A% , 1 38 240 i S e Shfg
O T 2] A 25 40 i ek A R R A R 5 TR s, JHE S mT
L3 2o 9k 2 A 988 /)N BRUALSE H VEGF B 75 5t AT 40 il e
A K RIS

ZE EER, S K 22 Ik PAP-2 AT T fap e /1N B
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£R3 HANRMBFF VEGF IL-1p . IL4 S ENE L
R(x+s,n=10,pg/mL)
Tab 3 Serum contents of VEGF, IL-1p and IL-4 of

mice in each group(x+s,n=10,pg/mL)

415 VEGF IL-1B IL-4
A 72.25+3.12 18.50 £0.45 56.02+6.60
5-FU4L 66.92+2.62 3530+3.61 38.79 +1.59"
JBiRE 4 52.10+£3.88"" 16.73 £2.29% 52.134+3.54"
cll-34 49,98 +5.26" 18.90+1.92° 51.32+239"
PAP-2 Fi A4 60.81£1.91°%*  33.40£5.02°%*  45.04£0.00°**
PAP-2 R4 65.45+8.87 29.86+9.81 43.06£0.00"
PAP-2 IS 541 72.89 +2.85 24.66+7.35 44.02+2.80"

T SRR, P<0.05; 5 5-FU 41 oA, "P<<0.05; 5 C 1T -3
AL, P<<0.05; SR 4L 5t gL, *P<<0.05

Note: vs. model group, * P<<0.05; vs. 5-FU group, "P<<0.05; vs.
C I -3 group,*P<<0.05; vs. skimmed cream group, *P<<0.05

WEERAEH, R VA VEGF JIL-4 & 83T s i i
HIL-187% i, 3 H22 Rl /N A — @ IHIRAE AT, HL
HAEML T RN R B AR B A C 1T -3, BAT — &
(I e A, A L AR B e I BL RIS A it — 22
W5,

Sk
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