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[Abstract] Objective To study the embolic effects of tris-acryl gelatin microspheres for renal artery
embolization in experimental rabbits, and to discuss the side effects and tissue compatibility of tris - acryl
gelatin microspheres. Methods A total of 36 Japanese white rabbits were randomly and equally divided into
Group A and Group B. Group A (n = 18) received right renal artery embolization by using tris-acryl gelatin
microspheres (300 — 500 pwm) as the embolic agent, while Group B (n = 18) received right renal artery
embolization by using PVA particles (300 — 500 wm) as the embolic agent. Every six rabbits from group A
and group B each time at one, 4 and 8 weeks after the embolization procedure were sacrificed after renal
angiography. The kidneys were removed and sent for pathologic examination. The angiographic findings were
analyzed. The results were compared between the two groups. Results After the embolization procedure the
renal morphological changes in the two groups were similar. No statistically significant difference in re -
canalization rate and non - target tissue embolization rate existed between the two groups (P > 0.05). The
average operation time in group A and group B was (11.4 £ 2.1) min. and (29.2 + 4.3) min. respectively.
The operation time in group A was significantly shorter than that in Group B (P < 0.05). Post- embolization
perivascular inflammatory reaction in group A was distinctly slighter than that in group B (P < 0.05). The
coincidence rate of obstructed vessels with scheduled target vessels in group A was higher than that in group
B. Conclusion Both tris-acryl gelatin microspheres and PVA particles are effective and safe embolic agents.
But the performance of embolization with tris - acryl gelatin microspheres is technically simple with reliable
predictability. Moreover, tris- acryl gelatin microsphere has better histological compatibility. Therefore, the
use of tris-acryl gelatin microspheres as embolic agent should be advocated in clinical practice. (J Intervent
Radiol, 2013, 22. 578-581)

[Key words] renal  artery;

E&¢TH: HxmRKXERNIAE (201102035)
DOI:10.3969/j.issn.1008-794X.2013.07.013

P M fi . 325200  HRVLER 26 N B2 24 B B 48 = B2 B A
BAEMEH . REK  E-mail: zhuguoqing2007@126.com

embolization; tris - acryl gelatin

microsphere ; animal experiment



I AT 2 2013 4F 7 H 58 22 55 781 ] Intervent Radiol 2013, Vol.22, No.7

—579 —

Bl B A N TR 27 00 T A e ) 8 A I A A 2
A (transcatheter embolization, TAE) 7E1Ifi IR TAE v &
PR BORE ERER, ROKEE(PVA)BUKLE H
G PRI, FH 65T A9 JORE 1 1l 78 A 2 550, AR T OB AR
AFLI B R A R E R A n KR
SPERAERAEY . =N TR 02 — R B BB
BINK ARS8 ZE ), HA SRk KN — A5 RAE
R P 0 A5 R 05 . RS2 50 209 300 ~ 500 m
SRS PVA BURLE £ 18 28 52 5 3l ik, WL %<
=R ER R FERUR ML S, 915 PVA i
KLHEAT HLH o

1 MRERE
1.1 SEge bR

BLAE AR H AR K H 5 36 L MEREASKR, {4
2.0~3.0kg, /N A4 B, B4 18 X, A4
SN ZEAT B Bk, B 41T PVA UKL ZE 47
BBk
1.2 STk

P sh ) T ZE5E )T 5 min @5, 475 KA
B 1175 Bl DA 52 3 5 il 5 AR WL R 52,
ARIGH1.4.8 J8, PR & FEHLANEL 6 2 347 3Ll
B Sk 5, A OIS EA T 75 AR £L (HE)
e (o R S P e g G A . HE Qi il v 7E
DG £ 2 BT LGS A ZE 7R) il 4 ZE 114 3l Bk K S FEL 4
LSS AR RE SN B S K ) B ek DR A v
SR JH I 84 R W B Jg A 1 < B2 A HLEE AL RHAE )
VPRI Tk ARE A I R o bR T R

Sk R ] B A DL B8 A5 L AR 2 9 B A4 5 T 2R ik
R ] L AT D/ A L A0 5 T Sy R ] LA /D
rR PR R AT M 9k T A4 B IR T R A0 A s g 5 IV R
TR S BBl AT L A v 20 LR T Sy I RRE N
IS i B ko s PR R E =9 1 i
BBk A 5 7 J2 B SRR B PRI AR SR ) Schwartz 7
B, Bk o R T R IR Ay AR .0 R Bl Tk N
FEE 30 0 2 5 8 5 T 9% Sk 20 ok v 3 T 2 i 3 v i
NIZBANE T B 5% W sk s ) 2
SRR AR Ty R 5E R 5 4% ok 3 ok o 5
JZ ) 2 R AR ) R RER
1.3 GEitserik

K SPSS13.0 AR A AL HEAT 43 B , 19 4[] 1450 5%
BHCER R TR 50, i SRR 8L = ARk 22
FOR P LEBCR K g, I A I RO R R
MR I T 258, P<0.05 8E5H% 2%
B,

2 #R
2.1 TR EARAR T

M1 AU, N R A (ALT), JREA
(BUN) FUILEF (CRE) ZEARJG 55 3 R It fe W 5 5
1 A ALT KF 0Pk IE M2 )5 2 JE AR &2
ZEIEH K, M BUN Fl CRE ZERZEE 5 3 K ~ 1
Sl B AT5 W ik v T AR ZE T K (P < 0.05), & 2 A
FEAR YR AR 1L W K L4 J8 DUG BOAR K 250k R A
T KT (0 R A& R % 2 W (AST)AR G — B F i,
57 RIFm i 2 LU E 24 2E /KT,

R 1 PIULSh W B S O TR ) 1) S 5 4 b ) A8 A

43 A 1] SR LE fe b
ALT(U/L) AST(U/L) CRE (pmol/L) BUN (pmol/LL)
AH AR 18 494 + 133 29.0 + 8.0 92.8 + 13.1 9.25 + 0.87
AKE3d 18 108.8 + 25.0 478 +11.9 159.6 + 32.3 16.89 + 2.35
NENE 18 542 + 122 71.1 £ 15.5 1244 + 214 11.99 + 2.33
ARG 14 d 12 498 + 104 30.5 + 6.7 974 +11.6 9.68 + 1.32
AJF 30 d 6 48.7 + 9.3 293 + 7.1 947 + 159 9.49 + 0.97
B 41 AR 18 50.2 + 13.3 296 +7.9 91.6 +7.6 9.21 +0.83
AKJE3d 18 108.6 + 23.9 48.1 + 10.9 160.3 + 24.7 1742 + 1.99
Y NENE! 18 536 £ 11.6 729 + 12.5 126.5 + 18.0 12.57 + 2.26
AKig 14 d 12 489 + 9.5 30.0 + 6.3 103.7 = 11.7 10.21 = 1.10
ARJG 30 d 6 49.0 + 8.7 297 + 8.3 96.3 + 13.1 9.65 + 0.74

W ALT = WA R 2, BUN = JRZ A, CRE = WLEF,AST = K& %W 5% = i

22 FgELSR

FIT A SE8G TR b 2 4560 3 5 1 336 B
VB, ¥, FERe ZERL R, A 2 — TR T Bk ik
FEEB 4 PVA PURLIUS 45 4F i (8] B 5 46 40 ; AZH
KB SEZE BHA 3 R SEHZE, 2 FHh

S G I R R R
23 FRHYGER AL

2.3.1 AHIELS 1 JE S AR 2E R R AL 2 IR O
B HIE /N 25 45 % 0 B A TG Tk e A % v e fde )
BB RE R ZE O AR SE S XY R L SRR B N ER 3R

LRI 2,



— 580 —

IS TS

R 2 VUL M AR 2 T TR B BRI ) AR
U B R S A I (GO) N AR (JL) 4 FE T R] (min)*

A4l 18 6(79) 1(18) 114 2.1
B 41 18 5(73) 3(18) 292 +43
PE 0.86 0.60 0.00

VE o B R A A AT 30 BRI T A 950 26 2 5 1 1
a5 EYE IRBE BNV AR T R R I A MR TR
P (BB 5K DR UL, 4 ] S A 2 R R4 2P
G UBE I I T = T N A N T LU L N 2 5
AEIRIRTE L, Tz B /IR ZE 4 B AE T  B/N
B E R A M ORI SR T O BB AT N
AN EE S, R AR A4 R kIR £ 4R i Ay
A BB ZH 2G4k | B 0] 5T £F 425 45 4 238 4E L 8 )]
J 1 FE L 2 Ak T O i, O b O S R AR N
HNGEMF G, DERNE SR 2R FHH R
R T M URL R AR AL S AT O kb B Ak
BBl AT DL R e 2 24 45 4 L U

232 R AW =N ERER T 4 e (a]
Bk, SIE s kAL i A K o 16 B T Besh ik E
Sk E T ;B 4l PVA J0k E 22 dh e B 171 Be gl
ik VBB T D e T Sk N . = R
T RBEDE, D R E s PVA Bk T R
ANKRIU SR, = DO SRR T I A e ZE AR AT R
TR A3 A4 2 UL AE Y BBRRAOR. A 1R, 5 Bl kA
] BN | 3K 21 0% f 2 Tk 26 1w G I AR 0 2 (]
1); PVA B0k f4 ZE 148 B4R KT PVA UK B4R 18
FEARFF AN, SN0 SR AE IR G ke (Bl 2), =
IR PVA JURLFE ZE 30 K 5 247 10 B A8 AE S g, —
VR K B0 ik ] 1) 2 i 7 %58 PV A UKL 32, 98 0
ek 1 A (3 3), RAE RN 4 =22 DL bk
Y MR Ry AR 1 RS ARE S A I B A e A
PERLAN LI E S, RYE MR AR S 1 ~
2 JHFF e, 25 8 JEWE SR A R AT A ] e R4
T T i AN TR B (] 1715 B 2l ok s B0 o4 72 43 By 45
W% 4,

» |\ T

T\ ; -
AR
.{I' ,3’"' & E N\
Fa _,'l §
??g?f”\\ \\f »
. L A
B1 Bk ES f B2 PVA RIS PVA Bk
G BRI BV R R T Sk RIS AT ke A
B SR T FRUL T W4 T 2 5 KB B L 1 2 0 T
SN L5 20 K R
i

¥

Z4 5 2013 4F 7 H 55 22 %5 7 ] Intervent Radiol 2013, Vol.22, No.7
=3 HZERNE W RGN GO (v s)
o Je 9 e 2 3 21
21 51
1 )4 4 )4 8 Jil
A4 2.17 £ 0.75 1.33 £ 0.52 1.17 £ 0.52
B4 3.33 £0.82 2.33 +£0.82 2.00 + 0.63
3 2.57 2.54 2.71
P 0.03 0.03 0.02
x4 DKM RBIRNTE G (x £ s)
13 Bk AR5 5 7 2 AR 1 T 34 45
14 4 8 Ji
A #H 1.17 £ 0.75 1.00 + 0.63 1.17 £ 041
B #i 217 £ 0.75 2.33 £0.52 2.17 £ 041
3 2.30 4.00 4.24
P 0.04 0.003 0.002
3 e

TR R R R — e 2 R T TN 0 TR
JIR TR 2 2 7K T AN R AT 1 A R RL | HRR U2
MERE A —  REOLH , A RE, HELMS
B, ORI E AR KT Rt T LA I
Al 3 7K T AL FE M LR TR S A JE S 1 R AT
IS M EREF LRI FE L, BRES 1 A
A IR R T (E R P A R R T 4 A JE S AR Ik #
e 58 B G ol , BB 5E 4, e S 2R A B AR R R B
B, FeAi1or M FEAE R A AT S PVA SRR 3R
L RUR R A IR AT G UKL BE 2 1 3h kAP AT 45 B
B A BoF ) £ 32 JR P58 AT pR T I A Y TR AR I
AR AU X = A IR e SR S B AR G
55 Stampfl 557 09 25 R ARRL, EH AT AS BE B R
DRk = TN M R e 2 i A LA 5 A 2 ) ELAE A
FF %0, Ik 5 20 IO i D) BRI | A sk 3 T G I
TE R, B AL 20 1 FT R85 1ok A AR 2 1fi
R AN PR [T G AR E A af A e T el o SR A Y
B4 0 X T, AR ZE R R M Hl 1) S S 1 4 RS
LA AR ZE 01 o 3 A A E I AR R Wk
B TR B, #4 E J AR B0 7K A8 /N | 1T X 2E S
A — s B PE

300 ~ 500 pm PVA J0RLZ I R 485 0 #
FER, BT HIZARA LI , © Ui B ZE 14, 45 i
PRIGITH R AME , HABEFE R H 300 ~ 500 pm —
PR TR 5 R R e, 0 20 M 28 I A0 3k 300 e 28
B SE ML R R PVA TR 32 S48 P ofe B ] B
Sk, = P9 ek 2 B v e Rl Bl ik, 5O sh ik .
JITA gl 2 A0 3 5 1Y IR BRI ERAE 78
VA ZH SR FH A ) ) A 2 500 ¥k 32 A 2 (50% 3k 7K T 50%
D4 SR G VR RS ZEAT L), = TR sk 28 it
MW, JC T BHZE R T/ B AR (] ] G



I AT 2 2013 4F 7 H 58 22 55 781 ] Intervent Radiol 2013, Vol.22, No.7

— 581 —

AR T PVA 41 7E G344 2 50 B BH ) 50Kl o 54
ANty e KA 3 HE PVA AR 8 5
BH ZE | 20 9 4 J: 45 )5 o0 R ZE R4 | B AR i 1) B
R AR PVA JEARAHLN , KN, %
T AFL RS | JRE 482 0 K, RN B 0 (A5 5 AE S A A
WEREFEY , MBS TE TERIZ WS
A BREAT RN | B IR AR ] 2 S 5 R R
Wi, MBS AR ZE I = A R A Y — R BRI |
KRR B 1 R A N AR Tk
SRR R R PVA R R 22 Ab B3 K
A 4 S BRI ] 2RI RIG T A R A, S b, =
PRI R A 0 B R 1 R RN 2 AR
INBE;PVA AL B ee 3 1, BRI A
RIRTE ; v e PVA UKL 5 IR A8 28 148 H 4%
KPR FERNERA K, I LIS A BT B
SRS 5 R bR, AL & A A R R A
WATH SR ERRRA X, TSR shkE
2 PRI SERAEA O, HATREAR /D A ik
— 5T

PAZH R JE ) A — B R FEROR g R 5
AMRAE AL, H PVA 2 # 2E 5 1M 45 9 05 I B 5
ik P RBE 3 3 23 e DR AR 10 38 A iR 4 N o X T R
PVA #& ZEHLHIA L PVA WK 5 I K AL b
BH ZE 1M 45, 2 mrHLEE PV A BE S S0 4 288 S A5
W RCNE DA 9 00 %5 R YR % e 2 A T B, T —
TR R 2 0 T e D B 1 1 2 K P TR 0 TR B
Bk, e WA A R, B R AR A A

ZE LR, = NR MR S PVA UK 8h Tk ke 2E 5%
ML, % A 50, 5 = N M i Bk Ee PV A B0k #21E
fAT i, 44 Bt , ] 0L MRS AL SURH b, R 5 R 4
KILIEERR KA

(& % x &)

(1] FEGEE i 2h ot B A8 By 2 A BILRE AR 9 27 F- ik

[10

[t}

[11]

kM dtan, i ERRUE R, 2008.
Schwartz RS, Huber KC, Murphy JG, et al. Restenosis and the
proportional neointimal response to coronary artery injury:
results in a porcine model [J]. J Am Coll Cardiol, 1992, 19:
267 -274.
Yamamoto A, Imai S, Kobatake M, et al. Evaluation of tris -
acryl gelatin microsphere embolization with monochromatic X
Rays: comparison with polyvinyl alcohol particles [J]. J Vasc
Interv Radiol, 2006, 17: 1797 - 1802.
Ohta S, Nitta N, Takahashi M, et al. Degradable gelatin
microspheres as an embolic agent: an experimental study in a
rabbit renal model[]J]. Korean J Radiol, 2007, 8. 418 - 428.
Laurent A, Beaujeux R, Wassef M, et al. Trisacryl gelatin
microspheres for therapeutic embolization, 1: development and
in vitro evaluation[J]. Am J Neuroradiol, 1996, 17: 533 - 540.
Khankan AA, Osuga K, Hori S, et al. Embolic effects of
superabsorbent polymer microspheres in rabbit renal model:
comparison with tris - acryl gelatin microspheres and polyvinyl
alcohol[J ]. Radiat Med, 2004, 22: 384 - 390.
Stampfl S, Stampfl U, Rehnitz C, et al. Experimental evaluation
of early and long - term effects of microparticle embolization in
two different mini - pig models. Part 1. kidney [J]. Cardiovasc
Intervent Radiol, 2007, 30. 257 - 267.
Derdeyn CP, Graves VB, Salamat MS, et al. Collagen - coated
acrylic microspheres for embolotherapy: in vivo and in vitro
characteristics[J ]. Am J Neuroradiol, 1997, 18. 647 - 653.
Pelage JP, Laurent A, Wassef M, et al. Uterine artery
embolization in sheep: comparison of acute effects with polyvinyl
alcohol particles and calibrated microspheres [J]. Radiology,
2002, 224. 436 - 445.
Siskin GP, Dowling K, Virmani R, et al. Pathologic evaluation
of a spherical polyvinyl alcohol embolic agent in a porcine renal
model[J]. J Vasc Interv Radiol, 2003, 14. 89 - 98.
Germano IM, Davis RL, Wilson CB, et al. Histopathological
follow -up study of 66 cerebral arteriovenous malformations after
therapeutic embolization with polyvinyl alcohol [J]. J Neurosurg,
1992, 76: 607 - 614.
(Wi H 1 :2012-11-01)
(RSt A9 )



