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E M KRR FFETAEAR B RS AR
SOD. CATHISZMm Az EALHIERT

RERAIIREE R, =rg KHE

Weks . 20254F12 7210 FHER: 20264F1H16H; KA HI: 20264F126H

wm B

H . BRSO IR BV R £ S8 3 ik 42 % (transcatheter arterial embolization, TAE) R J5 & 35
JFZHZASOD. CATHIBSM R AL ik: BT 1006 B & B TAERIT R )G B FFThRe K. 5
HATSYISEY, Wil R R SR TR i 36 R e H A KB GFENL A N34H, FH127 . SR
HARVX2HHEER, MU TAEHFH ML ZEREALIaIEk: EWMRBFRIYIH L 5 AARTRT3
RERMHILL100 mg/kg?h %, LHABHABERKAZ, AHENN2mL/kg, 1IK/d. FEHIE
R - 4% 55 4 R PPAR-ar . NF-kBIIZRIEKF o A= WB 2R A U 55 T 4 21 S A SLB PR #RSOD CAT
ZEARF LY 2 7] (38 W BRI 58 FF 4 A FINF-kB. SOD1. SOD2. SOD3 mRNAIREERE. £8: &
HANBARH, Rif. RE3R. 7R 30RKALTKF5715(83.89 +21.24). (63.59 +21.35). (57.89
+24.24) U/L, AST/KF4518(117.37 +27.40). (86.37 +27.53). (87.52 +30.40) U/L, TAEREIT
JG3R. TR 30REEFRE S ARRIMEL, ALT. ASTHE, ZREZE (P <0.05), RE7TRFRERIE
BRBAEIREENE, ~MHEEEFIRERITHE, SHENEEZEEEZR(P > 0.05); STHR4A.
TAEA. EWKRIRBUIZEPPAR-afH 4 HI 44 2. 6 ], NF-kBFHEEAFIAL. 9. 2R, S5XTHEA., =
WABER A B, TAEZNF-kBFHEZ . NF-kB mRNAKFEHEF 5, GXHEA. TAEALE, EW
RNIRRE A PPAR-afHHEZR . PPAR-amRNAKFHEA S, ZRTHELITFRX(P<0.05); REXR
4. TAEA . FE W AIER A SODKF2 54 (22.48 £ 2.04) (21.81 £ 0.11) (25.81 £ 0.23) U/mgprot,
CAT/KF4H8(1.55 £ 0.19). (1.15 £ 0.25). (3.09 £ 0.57) U/mgprot, S5XHRA. W IURIEIA
Eb#, TAEZHSOD. CAT/KFHHEMK, STAEAME, SEMARIRIMASOD. CAT/KFHHERR, =
REESRTERB X (P<0.05). Fit: FEMNRFRDYELRFIHENWSEE FEISOD. CATHIEEMN
T PR TAER 52 5 I AR SRR B, HEm 5 FHETAER GRS AR EAREA.
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Abstract

Objective: To explore the effect of Periplaneta americana extract on SOD and CAT in the liver tissue
adjacent to the tumor after transcatheter arterial embolization (TAE) for liver cancer and its mech-
anism. Methods: In the preliminary observation, the liver function levels of 100 patients with pri-
mary liver cancer after TAE treatment were observed. Then, an animal experiment was conducted.
Thirty-six male Japanese white rabbits with VX2 liver cancer models established by laparotomy tu-
mor injection were randomly divided into 3 groups, with 12 rabbits in each group. The control
group was the rabbit VX2 liver cancer model without any treatment; the TAE group was treated with
iodized oil embolization of the tumor-feeding artery; the Periplaneta americana extract group was
given 100 mg/kg of the extract daily from 3 days before the operation through the ear vein, with a
dosage of 2 mL/kg once a day. The expression levels of PPAR-a and NF-kB in the liver tissue adjacent
to the tumor in each group were detected by immunohistochemistry. The activities of SOD and CAT
in the liver tissue adjacent to the tumor and the expression levels of NF-kB, SOD1, SOD2, and SOD3
mRNA were detected by bioenzymology in different experimental groups. Results: In the prelimi-
nary population study, the ALT levels before the operation, 3 days, 7 days, and 30 days after the
operation were (83.89 * 21.24), (63.59 + 21.35), (57.89 + 24.24) U/L, and the AST levels were
(117.37 £27.40), (86.37 +27.53), (87.52 + 30.40) U/L. Compared with before the operation, the ALT
and AST levels 3 days, 7 days, and 30 days after TAE treatment were significantly increased (P <
0.05). The liver function indicators 7 days after the operation were significantly improved com-
pared with 3 days after the operation. One month after the operation, there was no significant dif-
ference in the liver function indicators compared with before the operation (P > 0.05). The positive
rates of PPAR-« in the control group, TAE group, and Periplaneta americana extract group were 4,
2, and 6, respectively, and the positive rates of NF-xB were 1, 9, and 2, respectively. Compared with
the control group and the Periplaneta americana extract group, the positive rate of NF-kB and the
level of NF-kB mRNA in the TAE group were significantly increased. Compared with the control
group and the TAE group, the positive rate of PPAR-a and the level of PPAR-a mRNA in the Peri-
planeta americana extract group were significantly increased, and the differences were statistically
significant (P < 0.05). The SOD levels in the control group, TAE group, and Periplaneta americana
extract group after the operation were (22.48 * 2.04), (21.81 + 0.11), (25.81 % 0.23) U/mgprot, and
the CAT levels were (1.55 + 0.19), (1.15 * 0.25), (3.09 * 0.57) U/mgprot. Compared with the control
group and the Periplaneta americana extract group, the SOD and CAT levels in the TAE group were
significantly decreased. Compared with the TAE group, the SOD and CAT levels in the Periplaneta
americana extract group were significantly increased, and the differences were statistically signifi-
cant (P < 0.05). Conclusion: Periplaneta americana extract can reduce the oxidative stress response
in the liver tissue adjacent to the tumor after TAE for liver cancer by increasing the activities of
antioxidant stress factors such as SOD and CAT, and thus has a protective effect on the liver tissue
adjacent to the tumor after TAE for liver cancer.
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1. 518

JHF- 40 B 38 (HCC) 1 S — ™ B g o N A8 RE R, (EABRVE R N 51 T T2 . fEh E, B4
K 38.3 /i NRIFFHEFET, (5 EBRFPEIET AU 51%, oA A B BB BB T 1 38 — K LR A [1].
P T AT 4 i AR e B B, =k 80% FA T4 e die (HCC) B 3 AE M 2 e AR AL T FR G AR B, AT 32 2%
TRHAT I UIBR AR M IR AL[2]. & 5% Bl kA% 2E (Transcatheter arterial embolization TAE) & i 3 AT 41
Mg B IR VR T 7 MRS A R IR, & FE sk 2 (TAE)ME T RN R SCRRATT,
REfg B R4 B AR, A0 KEH AR EH[3] [4]. A1E TAE WBI7 g, SEMBEA. 7
IR ] B0 55 I AR L B, BRI EGE S ThRe, B BURIE R B DhRe . fFD)
Reti i K AETR 22.4%~66.7%, F& 500 TAE AR B AL A7 A A7 I £ 2L R 2 [5] [6]. WL R, TAE
RJG, BT ZEFAS AT 8t 4 N 5% 158 P2, SR AT SR /R 1, SRR, 4
MIET 36 %, tehME 55 I 23 B S A B R FEYIECE 52 K o (PPARa)FIE S IL T %, Mtz -
kB (NF-xB)ZFik by, HETIANEE 198 55 - 4H 2R B D Re45i 43 [ 7] [8] -

ARHFFEER VT SEPN RIS AN TAE A S5 55 4 2340 i A0 S & i A AL ——SOD. CAT [¥15%
Wi 1 FH DA R 4038 D e AL 1 o

2. ZEREHE
2.1. ANER

WCAEAE K FE K 22 55— P JR 2 5 2023 4F 1 H & 2025 4F 6 H 2 A E R MR HHET TAE 1697 RIF
& 100 #il. X H TAE RVGITIE 3 R\ 7 R\ 30 REEM RS ARETHAT A, — N HEEERRSAR
ATEAT LR
2.1.1. ANEREE

O FEERMEFEPIER SRS WtcdE: @ RERKR, HEZHH; Q) MG ¥RIMAE
AFP < 400 ng- It ) R & IE K2 . (@) TACE AT EIGIT 71k, RATARBEAT HARIG T (R IEFRAL) .

2.1.2. HiRgdmfE
O HABJRH S E IS, EREE. @ REEAERFIHATIFSHEERNBERHEE. ) KRR
e

2.2. EHPSCIERER

2.2.1. KKz
PR P R AR G 2 R, HAHETE K H % 40 R 4~5 FH (B KB R 23 P st v ARIE), 14 2.7~3.4
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kg, AEAFAET B, BRI

2.2.2. BESHESE

R S VX2 R4 AR AT A RS SRR A B KUK 40 R H A K HARLES 5 R
WA MM TR A, IR At se a3k, K 1 mil VRS ARk 18G ZFflEr, IR 3071
RHUIENITEHZ) 1.5~2cm, FEN Lml &4 IR R R A, R g Posa e o hEE, 8
TR 40 J7 U JRES A ki, &Z285EHII0. R = RIESFEHKKER 8 17 U P
Y, ARG, EBIAR ST B e A M R 15 IA R, IR AN BOR 5 4 KRS R TP P
i[9, WA 1.

() 9 CT P BRI A A SR AL, R O3 R (b) O CT S5 ] WA & 2 AN 5 W]
st ORI AR .

Figure 1. Liver CT scan of rabbit VX2 liver cancer animal model 4 weeks after tumor implantation

1. % VX2 fHEshiE 8 fia s 4 BYTRTRE CT $318

2.2.3. 4y4H

W BRI 36 H VX2 BT L6 b AT BENL 4, BEHL A=A KALEIXTIRZH, TAE 4, WK
WREEEUIA, A 12 Ko XTIRA R VX2 TR AL, ANMEUT(TALEE; TAE HAUAT TAE VA7 AR ZE i
JEALMBINK: SEPRURE I S50 S MARTHT 3 RAEEERLL 100 mglkg & H ik 174524, GLHiEY
N 2mL/kg, 1M, JE1T TAE K. XTHEZHAT TAE 20 DASE R 2 AR B3R K

2.2.4. FRIBKESERIBKEEAR(TAE)

W20 VX2 P A Gu 4 SRR G @ PR G Lo &, WEE. BHANMEKIAE 10cm LK, i
NUIAIRIZ 588 M R, W sk, w2k ah 4L, A 18G AT F IR Sk IR N T 42 L
HERE S, B 4F FEH. AF SEEE SERIEA BT TR ST, AR5 R R S
FARN 3F T &l aF SEREFMEE AT RSIK, 7€ DSA 519 Fif@ s i shfik. 45, Kb
HE I B kI I8 DSA #ih. BUIZ 3F MU FEHEN, FIENEKEL x 0.2 ml/em PRI B4R, HRAE MR
IS 2438k . f i P B e 4R kA 28, B B (LM Bh Bk MR 21815 1k, 47 B s ki s i 45 L Ab B )
H, WK 2.
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(@) v TAE ARrb v i i sk 7y S22 HOEAT Z0L, MR S “HUERIE”; (b)) N TAE K5
HEIG, Son MR At si bk i b, 1 FH2E; () 8 TAE RJGFH WLE XA aih i .

Figure 2. DSA examination of rabbit VX2 liver cancer animal model after TAE surgery
B 2. % VX2 FEahitRE TAE R/ DSA K&

2.2.5. tHLNEM R AL IR
i 25 2 556 S AL T TR AR U S BT ZY, F IR %% 2 em DLANor 3 g S5 IR, wITED) A &
Zi2mm, AHEE 12h 5, BE-80CUKMRAERSH .

2.2.6. REFENLRNZEEZHTLELR PPAR-a. NF-xB HIFRIL

¥ 3 U 57 SR A BB RS B, I A IR TR S RIVE VI R, SR S E 30% LR TR S
Ja T A8CIR/KFE S, i e BT 62 CIHIRMA 1% F 1 h,

S5 RVEARSRHN 2 2 R BRI “RUE VL7 B 5 Bt O 8ME, BARAR T Rk 4] 7 7E 400 %
ROER T RENLIEEL 10 N AEESET, A “BIYEANM S A CBIMEAE S B AR A T4 A TR
5, PRI E A INAE iR A e et . BRYEANM & L VP o bRt PHPELLG] <5%4 0 43, 5%~25%H
1745, 25%~50%4 2 4%, >50%A4 3 4r; PHYE(S SomE P orbaitt: AIMTCY R 0 4y, RFEN 14y, &
KRR 2 5, IREREN 3 48 BB TP 2 RWE N ALE R <2 /- NI, 2~3 42 NESFHTE, 4~5 0h
FEPE, 6~7 2r s@BHTE[L0], DLKE 3. Kl 4.

RO FAEZ: O Btk @ $9tE: G M @ M.

Figure 3. PPAR-a immunohistochemical signal intensity map
[ 3. PPAR-a RIZHELIESIREE

et Y
pd

Kol 7 Do S5y
g.," E y ;i"a' A
e YL N e

WA F A @O Bt @ 350t () Mtk @ sEpAk.
Figure 4. NF-«B immunohistochemical signal intensity map
[ 4. NF-xB LA SR EE
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2.2.7. =B NESATLALR S SOD, CAT Fik

JIFEH ZA 5] il % g 25 0o B 35T, SR BCA V258 25 1R B « SOD ¥ 14 SR FH 2 e WA S8 AL i A
BIAFE i J5E T 550 nm 1d5% 3 /- BROGREARA, THEHNHI 2RI ShriE i LU EGE B . CAT WG TR 40y
JECEEVERI, IIAKFE GG T 240 nm A5 1~2 43 BP0 AR AL, FIH H20, BEZRVE Y 2% 39.4mMt-cm™
THREME .
2.2.8. RT-gPCR #&MEEFFLAL P PPAR-av NF-kB, SOD1, SOD2, SOD3 EFE mRNA Fiki&ER

FIF Tripure i3 B 418 55 41 2150 38 i 40 R 5 mRNA, FFH I mRNA 1 YRR 3% 54 55 cDNA.
it RT-qPCR 7% cDNA 1 H 3 REAT 2 &, PR A& U 1570 mRNA X Rk & . 519
A0 F

PPAR-a 51 %1: 1EM 5-CAGATGGCTCCGTGATCACAG-3’, XA
5'-ACCAGCTTTAGCCGAATCGTTC-3;

NF-xB 5| #)5%1): 1E [ 5’-ACTTCCTGGCG-CATCTAGTG-3’, /2 [f] 3’-CATGTCCTTGGGTCCAGCAT-

Rb-SOD1 5|#)/#%1: 1E[A 5-CACCATCCAC-TTCGAGCAGA-3’, XAl
3-GTCACATTACCCAGGTCGCC-5’;

Rb-SOD2 5| ¥ J¥ % : 1E il 5-TGGACAAACCT-GAGCCCTAAC-3’, Jx [l 3’-TCACTTTCTG-
CAGGCCAAGT-5";

Rb-SOD3 5% /7 %1): IE A 5-CAGACACGGT-GGAGCAGATC-3’, X [A 3’-AAGACTACCAA-
GCCGCTGAC-5,

2.3. GESW

Bed 23 MR F SPSS25.0, il [&I5% | GraphPad Prism 8.0. iH&EHRI LI + trdEERoR, AW
MSLREA t TGN TT 22 3 i AT et 0T P BRI LA 20 808, AT 2%, B a=0.05 ke Kk,
4 P<0.050, ZrAASITEE L.

3. /R
3.1 AEMRER

TAE RiEI7)E 3 Ry 7 R, 30 REEMNIaE SARFAMHL, HKI ALT. AST Fte, ZHEEP <
0.05), RJ5 7 RIFUIRESIRIEANG 3 REESTE, —IMHEEENRSARATHE, SiERYLRE
PEZER(P >0.05) (W% 1). BIRUIIEEFIT TAE KRG 3 RIFTHRER AT 2™ HE, MAF7 K. AFE
30d 5 3 KHL#, HFIfeHFTRE .

Table 1. Changes in laboratory indicators of liver function in patients before and at different time points after TAE (X £ )

1 BE TAE RAISARETRIN A RELE = e L (X £5)

L FE A ALT (U/L) AST (U/L)
WBITHI 53.07 + 11.05* 76.37 + 16.08"
AJ5 3d 83.89 + 21.24" 117.37 + 27.40"
AJ5 7d 63.59 + 21.35™ 86.37 + 27.53™

A J5 30d 57.89 + 24.24* 87.52 + 30.40*

I STl ae & FERRAHLL, P <0.05; S5AREIRFDIRE S fabrAHIL, P <0.05.
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3.2. RZANKNZEMSATERA PPAR-a. NF-xB EAMFTIEIER

T FE PPAR-on NF-xB G 2HAL A5 3, AR ILSE PN WSS U S5 RE2H . TAE 4 ELEL, PPAR-
o PFHYEZR IR T (P < 0.01); TAE A S5XTHEA. EMRUILEIALLE, NF-«B FHIERIFE I 5, Z5
BIH S %8 (P <0.01), W% 2.

Table 2. Comparison of PPAR-a and NF-xB expression in peritumoral liver tissue
5z 2. PPAR-a. NF-xB £ FFAL N RIFRIALLE

=H SR (n = 12) TAE 4 (n = 12) F MR BSEE A (n = 12)
PPAR-«
- 6 8 2
+ 1 0 1
++ 2 1 3
+++ 1 1 2
[HEREEES 34%" 17% 50%"
NF-«B
- 11 3 9
+ 1 1 1
++ 0 5 1
+++ 0 3 0
FH 4 22 8% 75%" 17%"

e "5 TAE HELEL, P <0.05, #S5xfREZEELE P < 0.05.

3.3. £VEsFERMEZFLELA S SOD. CAT FiA

TAE 411 SOD F CAT ¥ 55 FT 4 23 Fh 03t 1785 2 B n BRAH BRI (P < 0.05);  SEMNRURFEEUYIZH 1) SOD
A CAT 7EJ 55 FF A S fR3E 785 248 TAE 4 FH (P < 0.05), A Sit2ri S SEMRISE 4 1) SOD
A CAT 7E 5 557 AT SR (3 el & BB T2 P> 0.05, AT L (HLFE 3). DL EFabr AT

MLV AEAMNIIRN, Ui TAE ARJR A S SRR EMNI 1 SR AR AT BT B -

Table 3. Comparison of SOD and CAT measurement values among groups (X+s,n=23)
% 3. %40 SOD. CAT MZEEMELR(X+s,n=23)

20531 SOD (U/mgprot) CAT (U/mgprot)
Xif B4 2248 +2.04 1.55+0.19
TAE 4 21.81+0.11% 1.15 + 0.25
TR WRIR I A 25.81 +0.23" 3.09+0.57"

VER 3 fEXTHRA LR P<0.05; 5 TAE B4 b4, P<0.05.

3.4. BEAEFZHTAELR MRNA Rik

5% E: TAE 24196 52 4234 NF-«B mRNA #3158 F 5. SOD1. SOD2. SOD3 mRNA
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MREEFL, ZFHGHFE (P < 0.05). 5 TAE 4. £ RBREEUIZLE) NF-xB mRNA 1%
L EFF{E. SOD1. SOD2. SOD3 mRNA HZik &S, ZFA %5 X (P <0.05) (WK 5).

35

& #
S
2
Q *
S 30+
()
2
: .
e 25-
2
«
&
20 1 1 1
& & D
$ < %%@
%
(a) & 2P 55 I IF 42 NF-«B ) mRNA )21k
35 35
g 30 g 30
5 5 *
g 25- 5 254 #
i 4 3 R
£ 20- i £ 20- i
] K
15 1 1 1 15 1 1 1
’%@& %@&
(b) #4205 55 HFE 2023 PPAR-a ) mRNA 315 (c) &4 HTHEZHZY SOD1 ) mRNA HI#i%
35 35
s 5
g 30 § 30—
g * s *
() [
§ 25— # i § 25 4 i
(] (]
g - L. £ n- Ca
g e
15 1 1 1 15 1 1 1
&£ & & &S
B 2
(d) &4y HFIF4 2R SOD2 # mRNA i (e) H4HJESZITFZHEZ SOD3 1) mRNA 314

e FEXIRALE: P<0.05; "5 TAE A% P<0.05.

Figure 5. Expression levels of NF-kB. SOD1. SOD2. and SOD3 mRNA in adjacent liver tissues of each group
5. ZBEETALAL NF-«B, SOD1, SOD2, SOD3 K mRNA HIFRIAKE
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4. W1ig

TAE AREXTFAREESZ FARIGIT e B B EmEyT 70, AR A KB FH AR HI[11]. ATRY
i TAE A ANEPUMEITRG (A TAE RJ5 SEWATFDIRe T REXS UG e iR oK, F RIS 55 T4
(R AR B S REAN RE S N e A RRHE R, I TAE JE R E 8 KRR AR T AT %K 16.7%, i
hRERRIG 2 AOE 2 —[12]. BT TAE RG22 FEUFIEAN 1 ROS =4 H40lid & ROS F=AE Mt E sk
B 2R 48, M-S O B b AL N [ 13] . L&A ROS 54EM K21 AR A DNA KA N, $3
A1 [14]. SOD. CAT MU A RS, FENBHESU R RS, Hisd 2 mo7 Ufigse,
LGN S AR B ThRE, TERRIAN IS 2 E B, 4EREHLIA ROS FIBLE R R 2 RIS A FA[15]. $T
FALEERL R R 2RIE T, FFEAL T8 E0RAS . SOD. GSH Fi4iE % AL C. E & NMA N HLEAL S5,
ATCATERR B 2, 4ERFAIMASZ B R . 2 B AR R N LA R S BR e 1R, B
FfZF TN DNA FIUER G T, R0 A 40 A RN b A i S A B, B4 S 38U 40 e it
fio BT, CII-3 AR EpUMEIER, e AE mIhee, SV REERe ), RN mTdEE 24
TRIT IR, B AR A I [16].

AREIGHEFR, AR L, BATRIUPE BFH T TAE KRG 3 RIFThREHILSZ B RIP <
0.05). fEAMIRIIIZNIER E, TAE RJGHI % T (TAE H)HIFAHZH NF-«B /KT, PPAR-a K
AR AEATZAS I SOD Al CAT fainba(k; FFAEAHZIH [ NF-«B. mRNA FI&IATHE, i PPAR-a.
SOD1. SOD2. SOD3 ) mRNA HiAF#AI%. T FH & P R SRGE AL B 5 1 S 1, IR FEAREL TAE 2k
B2 FHULAR H SEINORBRSZ ) T DL B IR AL 23 A BB TR 1, S8 EZH 2R SOD. CAT X 264714
TN FRFR IR IL . A, ROS 58 T MAPK/NF-«B 3B B0 [17]. X SIATMH 745 R —58, AT
(SLIGHT TR I, TAE RJGHATFZIN NF-«B FIZRIEIG5R, 148 F 55 0 U2 B b 2 i 1 JHF U 43 21
H) NF-xB KRR, 150 B SE I R RPZE ) 7T 662385 NF-xB SRFEMK TAE AR J5 AFRE I E R K. [
I SE PR URSE HY) L K 0 1 AR R A R s Re 77, IR ZA SOD. CAT fahs#k TAE RJ5 1)

1.
5. &hig

R, SEPNRUR R B vl il i 42 m AL R SOD. CAT /KT MM ez i TAE A e 55 1T
H R R i B4R S BN BN N, IR TAE RJG 4%, 35 TACE J7 2. Xt S8 k£ B
SOD. CAT K75 FAHE AN F it — P 7

E&WE

2025 FE LA BT ITRE RIS H (2025Y1155): 2 8 M7 ARl R L RE T 7T A T 4
Tii H (202101BA070001-128); K FH K 2% 58 — Bt g = o 5 — 4tk 22 B 150 H (DFYXK2023019)

&5k
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