% .
RIEIR IR R B B S oA B AT 4 LB S5

AR, MARE L ATEAR?, HIEE T monin Gk, S5 KM 6710005 2.5 8 BRIV LTI E 5k,
= KH 671000)

-

3

HE: BRI EM KRBT A G E M REMML-HB) G R B E 5 S A LK AR IF/EA. /53 % SD 4
KRS A EFE, BRI, FEMEGhE RS 3 megke!, qd)&A ML-HB &. ¥. &7 Z4(120, 60, 30 mg-kg™', qd),
RAAERFEREAMREE S mgkg VR & XA A LAAR, BHE 240 EEMEELH TR, 455 30 RARKA,
M F AT 4L, ELISA J&A& AR £) 2% I J& 31 5L B F -a(tumor necrosis factor-a, TNF-o)A=4%4¢ 4 K [ F-p1(transforming
growth factor-pl, TGF-B1)#9 &K i&, Mk m 72 I £ B (hydroxyproline, HYP)#) &k iA, HE # &YKL LR K&,
Masson % &, 3| b 45 AR B, SR LAAIEILE a--F 7 ALILES & @ (a-smooth muscle actin, 0-SMA)5 1A KR & 4 (type 1
collagen, COL-I)#&ik, LR L E¥H 4k, BE MM A TNF-a. TGF-Bl. HYP &k ¥+ 3 (P<0.05 3 P<0.01),
Bift 4B 48 3 Ao Bl 4T LR AARZ 8™ F L 0-SMA 5 COL-I 89 R X ¥4+ & . ML-HB F 7 & L H AR 48 A 16 40 A= TNF-a.. TGF-B1.
HYP &3 BEAR(P<0.05 3 P<0.01), MiZLL KJEFohifi 4F S A0AZ R 22, o-SMA 5 COL-1 e9 &2 ¥k, 4518 ML-HB
T A% TNF-a. TGF-Bl. HYP. o-SMA #= COL-1 #9 & ik, EMMLRE. TR fhait—F LR,
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Effect of Periplaneta Americana Extract on Bleomycin-induced Pulmonary Fibrosis in Rats

HU Kan', YANG Yongshoul, HE Zhengchunz, XTAO Peiyunz*(].College of Pharmacy and Chemistry, Dali University,
Dali 671000, China; 2.Yunnan Provincial Key Laboratory of Entomological Biopharmaceutical R&D, Dali 671000, China)

ABSTRACT: OBJECTIVE To investigate the protective effect of anti-pulmonary fibrosis active extract from Periplaneta
Americana(ML-HB) on bleomycin-induced pulmonary fibrosis in rats. METHODS Male SD rats were randomly divided into
normal group, model group, positive group(dexamethasone, 3 mg-kg™', qd) and ML-HB high, middle and low dosages groups
(120, 60, 30 mg-kg™', qd). The pulmonary fibrosis model was established through tracheotomy with bleomycin(5 mg-kg™"). The
rats were intervened by treating with intraperitoneal administration after modeling 24 h. The rats were sacrificed on the 30th day
after administration, lung index was determined, tumor necrosis factor-a(TNF-a) and transforming growth factor-f1(TGF-B1) in
lung homogenate were detected by ELISA, hydroxyproline(HYP) was detected by UV, the inflammatory lesions of lung tissue
was observed by HE staining, the degree of pulmonary fibrosis was determined by Masson staining, and a-smooth muscle
actin(a-SMA) and type I collagen(COL-I) were observed by immunohistochemical staining. RESULTS Compared with the
normal group, the model group showed higher lung index, and higher expression of TNF-a, TGF-f1 and HYP(P<0.05 or P<0.01),
lung tissue inflammation and pulmonary fibrosis were serious, 0-SMA and COL-I expression were elevated. Compared with the
model group, the ML-HB middle dosage group showed lower lung index, and lower expression of TNF-o, TGF-B1, and
HYP(P<0.05 or P<0.01), lung tissue inflammation and pulmonary fibrosis were alleviated, a-SMA and COL-I expression were
decreased. CONCLUSION ML-HB can reduce the expression of TNF-a, TGF-B1, HYP, a-SMA and COL-I, and delay lung
tissue lesions, interfere with the further development of fibrosis.

KEYWORDS: Periplaneta Americana; active extract; pulmonary fibrosis; bleomycin
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KM KW (Periplaneta Americana)y B N AH
P20 3 5k H 2R RRE, 3T (PR AR EL
2e) Pl WhaIR e, SRR B B A i R
B Eh AN ) G o A A R, A R R R
R 3F A1 AE AR I R R, W35 N KRG B2 Jd it
) LA e S Ak e I 3k 1) 4 i) s 4 4 A 1) H 1Y
PRANSEIG I R I, SEU R ML-HB fig
S R R 214 21 Bl (human embryonic lung
fibroblast, HEL)AEHK:, AS2560L7E 5 AT 7 3%
fili b, JEid KR 2 (bleomycin, BLM)E il K iUl
LYY, 7T ML-HB Xt BLM ZUKRATEF4ELL i)
FHWER, SRR AL BRI 7TFT R At
1
1.1 ¥

B SD KR, 3,60 K, A& & 180~200 g,
ft5: 201609115 VFATHES: SCXK(i#)2013-0004,
V) TV e R v ek SR IR A A IR A |, TSR IR
BifF & GB14952-2010 (SEIGANYIFRAEL i) A
RTCHF € SR AR 23K
1.2

K5 IR PR BE A F--a(tumor necrosis factor-a,
TNF-a)ELISA &3 5: R160729-102a). K fi4%
1k 4= K A F -B1(transforming growth factor-Bl1,
TGF-B1)ELISA i@ #H5: R160831-107a)33 )
T EAEVFR AR AR BRIt oINS
# M (0-smooth muscle actin, o-SMA)H. 57 FE Uik
Bapt I B R 8 H (type 1 collagen, COL-1)Z wf&
PRI FIEE Abcam A F]; ST BLM(H A
itk 4= m, 5. Y50512; #kg: 3L
15 mg); JRELLZ4A (1 [E Sigma A F]); 3Kk
PUBLF 44 75 PEFE HUY) ML-HB(%E 35 FiT 7 S5 =5
EIf, VRFH)s i ZEOKFA B R AN S (% B 24k
HIRATE, 258 : H41021255; $iKs: 5 mg'mL ™).
1.3 fuds

RHY IIZHZ A #HL BMI-IIZHZVEHENL K PHY-
TTTp5 B 2H 2R IR BEAS 38 R B VL 75 4 o M Tl v gl F 1
EREBRA; ASP-300S HEIBKHL(EE Leica
A F]); CKX41SF 3] & 258 (H A& Olympus A F);
SN255939 Y 2 K MR (35 B BioTek A ).
2 Rk
2.1 B 2%

S M v B 2% [ B2 BE 2 B U O RR B K SR
(02mLkg ™), fPEMFERSG, [H5E kR ki & IUJH,
THEBER T, EHHEEE, HFAREEIHT
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FER R IR, FARTISERIN, 4328 pmmyLe,
R A, F I mL SRR R A B
B, SGHETE N BLM A B ER KI5 mgkg ). 1EH
YK BRI A TN AR EK . YENG
STEDS R R ES, AR R RMES, (25778
YR A, THE, CBRRCUMEMLECE T,
PRFEIPIRINT, T8RS 5 Vs s b 7% .
22 HHELY

BEHLKG SD K AIEAIZH, ML-HB . H.
A=A, B4, WA, g4 10 1, % “2.17
TR 7 iE1ERE 24 h JE IEEES 252, ML-HB & H .
IRFIELH S WL T 120, 60, 30 mgkg™ H) ML-HB
AFRE KA FAPELLSE T 3 mekg ! LRI
T, AR A TSR AR B AR, IEH4LIE R AT
2.3 LB il LARAEE L

HEBE A 30 RIS ASE R, HUM A A= 22 2h
KB, WKL IEFRE . 4% A ()M & i+
K, WA 2 T 10% P R, R
JiT5 0.4 g, il 10% L LR 51 5, B0 FiF, -80 C
RAE & o B AMEA I 2 il 2R (hydroxyproline,
HYP)IJ# 1A, ELISA Ll &) % i i) TNF-a 1
TGF-B1 8, il & il B - Al i

Wit (gg - IR 600, (1)

A& ot &

2.4 JRELBRACH] &

P2 ZHEAM 10% 14 F R VA i R H X
AR RS AL A ks 3, HEE RN 5 um Y],
HE 4%t 0 %2 i 41,23 98 SE 955 A% , Masson G 831 52 il
YEALFERE, FELL Szapiel £ 2 Bk TR
55, FIF HE G2l i 4 70~ 4 9%, F Masson
NG YEf 0 4 9, WK 1. Gt
W43 H o-SMA 5 COL-If{ %Kik,
2.5 GiitES N

LRI X £ 5 Fon, KA SPSS 17.0 4t
THRAF AT R . Z M EBCR R &= 7
Z53H1(One-Way ANOVA), #4154 [a] i EL K
FHFR AL 5 (Mann-Whitney), 2 M A 8] 19
Wi EL B /N 22, DL P<0.05 WA ZERA S
RN, PLP<0.01 NAE BEEER.
3 &£R
3.1 ML-HB X K Ui % HYP. TGF-B1. TNF-a
1) 5%

HIEH A, BAHMIIT % TGF-B1
F & & TNF-o &85 EFHAm(P<0.01), HYP & &

oh [E AR F 252 2020 4E 1 55 37 55 2



R I RAE R A0 il 4F (02 o RAT R

Tab.1 Grading criteria for alveolar inflammation and pulmonary fibrosis

1 HE Jetafifiifl 5 P77 bRtk

Masson 4 fili 21 4 A VT 23 F5 1fE

0 TEhER

Tl £ 24k

L R ge, SR A IR S BUME IR 5, R ALl AT MR, R RIABVN T Al R 4L, 2 RIAVN T A 20%

M) 20%, it VL 45 4 T S

2 g, 2 R 2 20%~50%, R 52 RO T R
30 EEMNER, ZRMAR>50%, M5 WA P9 A SR A A K o i e 1) S PR AR

R AF Ak, 52 BRTERR A7 ARl Y 20%~50%
HIEMLF4Etk, 2 RIEA>50%, i s 2EL

TR (P<0.05). SHERHML, PHMEHS ML-HB
R 7] B 2EL T 48 B AR (P<0.05), ML-HB . K7
EAHME RS =2 R B4 S ML-HB
IR HYP & & % # B {K(P<0.01), ML-HB &+
R4 HYP & &t FF{K(P<0.05); ML-HB &+
W R TGF-B1 & FEIK(P<0.05), FHYELA
TGF-B1 & & 8 3 %K (P<0.01); BHME4LS ML-HB
H 7 & TNF-o 7 & i K (P<0.01), ML-HB 75+
fIGHI &4 TNF-a & 2 FF{8(P<0.05). 45K W% 2.
3.2 PR BRI ZH 20 B A2 AR Ak () 52 e

321 X HE JEfysgm IR A4S0k 0%
i 240 6 92 ) R it S ol P S ORIV 5 ) e R L
JI e B ST 4 o 2R 2 i 0 5 A B SR AR, A
BESIFA RS R — N K g0, iR REss A A5 5
A B R ARE R AR, AR A K & Ik
YR E RN SR AR IR . BH AR LR A 1 A R
B, WS RRM, AR Reg, Ry
diREon, A SEAHAMA B ENTZE R
(P<0.01). ML-HB =74l % = BN+

BRI, Vo485 R R S AR L 2 S o gt
@ . ML-HB . K =4 A e Mimsm,
o AL A R R SCRUE A, EL SOAE
g, Az RmAN, SHEREMLE RA
it 2E B L(P<0.05). LRI 1 % 3.

ML-HBrifl4l  ML-HBH 4L ML-HBGs/ 41

1 ML-HB * & § At 22 HE %2 & 89 99 (100%)

Fig. 1 Effect of ML-HB on HE staining of rats’ lung
tissue(100x)

%2 ML-HB #f K B 464 . HYP. TGF-pl, TNF-a ¥ (X £ 5, n=10)
Tab. 2 Effect of ML-HB on lung index, HYP, TGF-B1, TNF-a in rats( X £ s, n=10)

25 ) &/mg-kg ™! fiite$ug ¢! HYP/pg-mL™ TGF-B1/ng-mL™" TNF-0/pg-mL™"
B A - 0.582 6+0.035 9 3.426 4+0.414 4 2.061 8+0.778 4 0.352 8+0.094 1
A 20 - 1.018 5+0.128 0% 4.115 5£0.477 4V 4.888 3+1.830 77 0.659 8+0.101 5%
FH M 21 3 0.808 4+0.139 1% 3.359 8+0.654 29 2.543 8+1.205 3% 0.388 420.120 4%
ML-HB =74 120 0.908 0+£0.378 1" 3.504 1£0.671 9V 3.091 0+1.260 8V 0.512 3+0.110 3"¥
ML-HB A &40 60 0.871 3£0.254 21 3.085 7+0.290 59 2.825 6+1.352 47 0.456 2+0.098 519
ML-HB {5 & 41 30 0.944 9+0.261 7" 3.439 7+0.651 17 3.068 8+1.066 0¥ 0.580 1+0.118 1

¥ HIEHAMLE, DP<0.05, ?P<0.01; SHMAMLEL, YP<0.05, YP<0.01.
Note: Compared with the normal group, 1)P<0.05, 2)P<0.Ol; compared with the model group, 3)P<0.05, 9p<0.01.

3 HE &/l kit 44 R(»n=10)
Tab. 3 Results of HE staining score of alveolar
inflammation(n=10)

5l bilk=v4 374 Mann-Whitney
mgkgd 0 1 2 3 ke P Y
EH# 4L - 0 0 0 0 0.000
TR - 0 2 6 2 1.000
UER 3 2 6 2 0 0.009
ML-HB Hfl&4H 120 1 5 4 0 0.063
ML-HB 5 &H 60 1 6 3 0 0.029
ML-HB {&Fl&#H 30 0 7 3 0 0.035

op [E AR R 24525 2020 4E 1 H4E 37 B4 2

3.2.2  XJ Masson Je sz IEH A ilif g5 44 1
W, RAEDVED, BAAYENHLR . BAH
WL S, Ml S AR AL R R R =Y, IR R 4F
e R R R A o PHAE AL 4T AL AR P, W]
DL IEH B s e, R R R4 45 ik . 4r A
WHEN, B ag R A, SEHNAMLLERA
it 2 X (P<0.05). ML-HB . %7841 R
Ptk A2 RIAN, AR R R )
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SRYEMELES, SRR E BB S E X
(P<0.05). ML-HB =57 & 2 il £F 4 A0 R B iz
VRO 45 R B R SR AR L 2 R RS
Masson i gE ISR 4 K& 2,

T4 KFRATHY Masson £ &1 4 4 F(n=10)
Tab. 4 Results of Masson staining score of lung tissue in
rats (n=10)

S &/ = Mann-Whitney

- mg'kg”! 0 1 2 3 f 4 P E
EHA - 0w 0 0 0 0.000
HERYZH - 0 1 4 5 1.000
B P20 3 1 5 3 1 0.029
ML-HB &7 &4 120 0 6 2 2 0.075
ML-HB #5541 60 1 6 2 1 0.015
ML-HB 7 &4 30 0 4 6 0 0.043

ML-HBG#HE4L ML-HBH 544 ML-HBMU!.‘-.;éI[

2 ML-HB #t A& B jifi 25 2 Masson % €, &4 8 7 (100%)
Fig. 2 Effect of ML-HB on Masson staining of rats’ lung
tissue(100x)

323 Xf a-SMA MM o-SMA i fbas i
K, EEAMBENIEY, RALEN o-SMA
Tk o BERLH Tl 2F S0 5, A8 il SEAR AL 1) 41
M BRI SR MRENE B KER
SRPHVERIE . SEAARLG, SR IL4HARIA BRI
B F PR PE 2k, Hidr ML-HB #5414} a-SMA
FARHHIHIEH oA, 25 R K 3.
3.2.4 XF COL-1 Mi52m]  COL-1 A 2Hib st R B
s IEWAESMIER, RAEDER COL-1 %
ik o ABERY 2 it R) 5T K 40 R AR o S PH AR A
iR HAH L, COL-T ERHE4H J2 ML-HB =i H1s
R A R IA L B B RFAE. Hod pabE
K ML-HB 71 820 Ye i 45 Gk B4 i 40 I i
KL COL-1 KEmPUA, WeBHPEZH 2 ML-HB H 7l &
X COL-I A W /E oA B e, 45 R WA 4.
4 i

Ji2 J5R 4T 24 2 2 2 PR R 2T 44 41 53 9 1 e DR B
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ML-HB{E:41
B3 ML-HB *f A R R o-SMA % 7% H L3 & i 20
(100x%)
Fig. 3 Effect of ML-HB on immunohistochemical staining
of 0-SMA in rats’ lung tissue(100x)

ML-HB{IE 7 411

ML-HB & 74
El4 ML-HB A B4 4 COL-T %% Ak 3¢ €5 1 %2761(100%)
Fig. 4 Effect of ML-HB on immunohistochemical staining
of COL-I in rats’ lung tissue(100x)

H T4l SRR A TR, TR E & &
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it ¥ J5R S YRR 5 U 2T b o 3 1 L R Y,
TGF-B1 & —Fpai o3 i i AR it 7], 225
HABEMEEREAAEUNE T, G2 H
NI T L RTRAT K Thae, HE&EEML
Yt e B A !, TNF-0 & —Fh AT 20 40
DRI, B TR 38 v ek bz 4 B % 8 TR 1 40 i 7 A R 4R
A, RETBCABEAREE, 0T B A RR
N, fe e AR R S A M AN IR T gy, Rk A 4
AREREN I A G A 20 B R R 0 PR T
Feak, BRI SRE AN BRIR I, S T 5
SR, F A BB ET A A0 B, e S A Y,
IS T ¢4 200 Jf 1) 4 0 2 i 41 4 Ab 1) B bR A, R
FEFPERIE o-SMA, RSN EE B TR, I
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T 1 AT 2 Mt U, LT 44 400 B K B g A
KA TE AR Re N B £F 44k, 1T 40 0 255 o 45 W
1 R TR Y e A 4% 22 Fh S RE LR ML R 05, NIk £F
YAk (o HEREY, WeaT DUE SR o-SMA I TA 1
{90 I BB JUL RS 2T 44 200 P 7 ik 4 23 ) S A AR OO
15 0 ) BT it 2 A T RS o 1T R LR AT 4 48
SRR T TITBY R J5E 2 1 7R Il 4 4 AL R i 2
HREA M AP R 2 A, ARk A i A J
SRR, INPAlEF 41k . G g3 2 Ak DA 22 1)
USRI R PR R B, T IR R b — R
W . S0 BoR IR ML, sk
MR MR BIH LR 5 ZPUETI R, EF
T 7 AR B RIR AL AR PRI R o AR S A FH 4
A AR T 0-SMA J COL-T 7Ei 47 446 K R
i ZH 23 R 1540, LUHPRZ ML-HB % BLM £
AR R IZHZA T 0-SMA B2 COL-T ik 540 .

FH S 56 25 JL T, AR 20 K BRI 48 $loz K
IEEH, AR IRE 2K A6, AR
AR KA T, Ffidz Bl HA Rk, o
WAL, SRR SRR . P 2 il )
IKIHFERE AR, HPY. TGF-Bl. TNF-a fZiA
IEWAR, R\IEBRID. SHMAMLL, ML-HB
e AR 4H 1) i 20F0 HPY . TGF-B1. TNF-a
PFRIEA— BRI, 2 “U” 246, HAF
FIRHIGIT RO BT, (RFIEHRZ, mrEHR
7% - ML-HB 51 751 2 %5 K BRI VR 7 SR AR 2%
ARER T IR A 2R E R, ST R
W A AR, TIRAIEA A AR R, RIT
TERAEAR, F, fmAERZAREEAE—P
5. HE. Masson $eta J KPP 45 R UL K a-SMA
F COL-I S HALLE TR 2 7~, ML-HB =+ H.
I 7 2 2 il 20 23 ) BH 1 3R A B B BRI . H
HE. Masson 44045 8 N & 467 SUR i i,
T RGO R A R, XA S YTk
ZIAFEE R . EAMIFR LN, s geys:
BN EE, BATESM, SEE, HRENER
PHMSE 5, T HE. Masson 4u 0 7F B AR,
PRGN R I Re 25 R FIWT, R 2 i
ZURH/DEMEER, AR R R 2R S
gEL, BRI, DN AR R T AR T s A

ML-HB #gif i §if#] HYP. TGF-p1. TNF-o.
0-SMA. COL-I Kk, HAERHLHI T se2 ] 1
9% i 200 92 1 e 15 e 24 o i 9 BRF 30 4D 4 B R 5K

R E AR P 24524 2020 45 1 H 3 37 &5 2

£, FRARIURRZT 2 20 B 3 4 A Am B b SR iR
NIk B R I A AL PR o AR AL IR TR U
— N R R, Ho HY P TGF-B1. TNF-, 0-SMA .
COL-I A0 R F I E A it — Pt 9.
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