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Experimental study on vascular injury and repair induced by alternate intravenous instillation of amiodarone
in rabbits marginal ear vein
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Abstract: Objective To explore the effects of alternate intravenous instillation of amiodarone on the Vascular injury and repair of
rabbit marrginal ear vein. Methods Ninety large-eared white rabbits were selected as experimental subjects and randomly divided into
groups A, B and C, with 30 rabbits in each group. The samples of group A were collected immediately after the completion of the infusion,
the samples of group B were collected 72 hours after the completion of the infusion, and the samples of group C were collected 1 week after
the completion of the infusion. Each group was further randomly divided into 6 subgroups, namely, 1-hour group, 2-hour group, 3-hour group,
4-hour group, 5-hour group and 6-hour group, with 5 rabbits in each group, and amiodarone was instilled into the other side of the margin ear
vein every 1 hour, 2 hours, 3 hours, 4 hours, 5 hours and 6 hours. The degree of phlebitis of ear margin was observed. ELISA was used to

detected the C-reactive protein (CRP) concentration. HE staining was used to determine the degree of inflammation. TUNEL was used to
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detect the apoptosis level of vascular endothelial cells. Results In group A, there was no visible change in the margin ear vein of rabbit in
the 1- to 4-hour groups; the infusion site of 1 large-eared white rabbit in 5-hour group was red and swollen, while the blood vessel of 1
large-eared white rabbit in 6-hour group was slightly stringlike. The was no statistically significant difference in C-reactive protein (CRP)
concentration among the 1 h, 2 h, and 3 h groups of group A (P>0.05) ; and the CRP concentrations gradually increased in the 4-hour,
5-hour, and 6-hour groups (P<0.05). The results of HE staining and TUNEL staining showed that the vascular inflammatory injury was
minimal within 4 hours in group A, while the inflammatory injury gradually aggravated from 4 hours onwards, and the endothelial cell
apoptosis also significantly increased. In group B, injury inflammatory and cell apoptosis were improved after 72 hours of repair. In group C,
the degree of vascular inflammatory injury and cell apoptosis further improved after 1 week of repair. Conclusion Alternate intravenous
instillation of amiodarone has the least injury to the vein within 4 hours, and the lightest degree of apoptosis of endothelial cells in rabbit
margin ear vein;therefore, the best alternate time is recommended to be within 4 hours.
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B I T I PR R B 45 2 ik A 2 — T e
Joki AR 250, Qe A B R A | H B BEAE AR AT 5
A SRy R O AR AL A P R bR 5, B GRL i 7%
T L AR A F A ARIRBE AR O A I AR K
PR Ll i A A A TR e T A A Ik 25 T R 2
Rk 2 25 ik At A JR BB 4 25 i ik fim 25 55 Bl
RSB, (R Bk A0 £ A A AT R TR A e PR
WIFFE 7, S KRG T H 5 I RE RS (R i K 2 e A2
REL, SRNT, FRTAE 52 1 8] T A7) it 2 A Sk
o RS 98 BN SCRF o AN IE T e 1 B R 7
A ) A S5 36, PR AN [+ 100 W R 170) 5 35 e ok i 1
W L A A50 40 RAS S2 A 0  52 L , LASUE Ay i R 24
Ik r T &%

1 MR 57E*®

1.1 %3hh

[7i) Al 3 DG 22 K 1 4 90 HU L 48 5256 3h
WFFE PG A2 P2 R T HIE 5 SCXK (26 )2020-0018] , i
ANPR A REY , AR R 2. 5~3. 0 kg, /2 AR 35, 78 24 “C
FRAFFIER SR T d, A POKEE . T KRE AR
PTG R NKTIE $5303 , B T TOms s Bt
1.2 AT XA NS

8 T e PO 7 SV (L5 : J20180044) W H FE 45 F
(CHUM) 254 PR H] . TM24G %5 P =840 Dk B8 241 . 3M
75 BB A € [ BD A Wl 55 mL . 50 mL 4 55 #5118 H
TRINARAE BET7 2B AR 2 B 5 70% B2 FHIE RS L 10% fR /K
Ih ke e W 1 R b 25 A BR A R TUNEL
A& H L E Promega 2 7] s BMJ-1 5 A= W 2 411 1L
HLIA B R EER R 2 AL A BRA R b2 B s o¢
Y6 WA H H A OLYMPUS A A .
1.3 SZBRHyMR G EARMNE

90 HKH I Aklibl oA A B.CAL, B4 30 H;
FRR AR — BN A 6 AL, Bl 1 h 4 .2 hdd

3hal 4hdl Shdl 6 hdl, fdls K. LIRdbE i
T SRR Y A a7 NS

SR FH AR AR 18 i KR P A LA R L 3, 25 B A5 4
S AUH-H G A % T 35 5 BB DL 157 ~307 19 A 2 3l
TR R R T S0 ] o o S 4 Ak 2 Ak, 3M i W]
WO 2, A ) A ) o BT R A N A H
R IKEE 2G 2 r HZEKkB 1h 2 h . 3h 4 h.5h,
6 h 42 o) — | B2k kB 45 25 . FrLkiiiE 24 h
Je 15 L TR I B bR B A o T R A R N X
RS K ) AR 0 R A T ULER I S R DK R 2B i st
[ A R
1.4 %%

27 0 R e WO 1 SV I R A 7 45 24 58 ki
RN B 4 1 2 T RRLHE AT 5 030 0 0 8 e 2 4 2 VR R
FE B AT 10 min ¥ 18 8 me/kg 2524 , 3% A 8 mg/min,
T 5. 33 mL/kg 19 5% 5 % BEES W b, 0 DR 24 W vk
A 1.5 mg/mL; /5 H2 88 20 mg/kg 4524 , 3% A 1 mg/min,
T 1111 mL/kg 19 5% 8 B WP, B0 O- 25 0 ik i
1.8 mg/mL. 6 h 5 4E 45 G R O R
0.5 mg/min,

1.5 ARAME ARk KA AW UL

A ZAE T T 56 BR S5 T RIR SR AR AR, B AL T 58 e
JE WS 72 hWSCEEAR AR, C A 1 e e Jm R 1) 2R )
WEEREA . HARBRASSRAE LU LA T SRR 45 41K
H A%, VTBOWE3 emX1 em KNG IRFRAS , BARAT
B LSRR VKA TR 2 A2 A N5 FE 0. 5 em, K EE G
DN 2.5 em, FE0 0. 5 eme AR € [ i ki i R
oI B A LI s W s s, I 2 R T X —
TR ARAE BRI R 2 R 0~4 2, L3R 1.

1.6 ELISA #m) fo. 7% ¥ C K5 %& @ (C-reactive protein,
CRP) %

A RH T 20 BT mL i 2 50 48

o B R R VW, ELISA K630 CRP /K, i ™



J REG ANAT OPER SURG 2023,32(11)

976 ABFASRLE http://www. jjssxzz. cn
SRR

I I I I I I

|tnzi| [onat| [3nen] [anea] [snen [onen] |inen| o] [3nen] [ann] [sne] [onen] [1nan| [2nen] [3nem] [4nen] {5 nen] [6 ne
[ ] [ ] [ J

| ks b rm R Iehe | | T | | T FRSehA |
| AR | | HEH%@XPE%&TEE&M" | | HE;f.e@m%ﬁéﬁﬁm |
| T T— | | TUNELR R - | | TUNELS (s ot - |
| R |
| TONELRG N |

E1 #EBES0EXEHKETRERENERGRIESNIBRREE

K1 BRIRKERRS

SR SiEIR

0%  JoieIk

IS [y %an

290 HRIERNL LA Bk

3% FFRIEALRLL, FEARIR Y FL T Al 8] S ik

4% CERITBAL AL, AR AR ZARPIE I, 1T Al 5 31 2 ZAR Ik HLA 32
KF2.5em, I HH

s i BEOAGR & B 5 R4 T -
1.7 HEF &KX ERE

FRAS A S A A3, VTR R 5 pm A9 Y]
15 R JE ge s, A S B R O R G WO T ISR .
RIESFLL ST 4 9 148 & R 45 45 20 23 mT DL fose i
IR A JC A S B 5 1L A5 ] [ 45 s 20 2R 4 77 Ik 2 400 i
FI/D 5 IR A BRI VI 0L M R I A5 RE TG 4% i A B R
ST 5 I AE RE A J2 K il A5 T P61 485 44 20 238 e IR A
S R 9 £ 40 i, 20> v P s AT IR 3 Sk R R SGE 5 I
ERERS 2 IS I LA S LA ] PR 45 4 41 2 34 AT L v
7 2 T Ib L 200 P A PN R I 22 IR AT 4 i
T N R o E S
1.8 TUNEL % &4 2n fe 8 = 0L

FH ) 7 B A K G 2 0hRie, PBS 1R 1%, H %
[l THALIS BT h AR A 1L h, SRRt e
YRR E . TS PO Y A S R sk Al
06, PG A N MBI IR 4 H .

1.9 %itsr%

G120 SR SPSS 19. 0 4144, 11 %8k 34
Bbrife 22 (wes) Fom , 2 4] LR FH o K 56, 22 40 1)
LR B PR 28 T 22 9307 5 TH BT RE IR s, 4
6] F AR T AR 36 5 DL P<0. 05 N 22 A Siit24 7 L,

2 #R

2.1 AZAPETAFHIEEBRILER

1~4 h 20 RH 1 G 0 S H- S k24 K 10 R 2 S
HLOShHREF R 1 R A 20, 6 h 41
1 R BN R o /AL
2.2 AKFG ik P CRPKRE LE

A ZH K E i v 5 5 i v CRPIREZETE 1 h.
2h. 3 hAlmB¥ TG 4% 2 5% (P>0.05),4h.5h.6 h4l
CRP ¥k Ji& Fifi 7 ik 52 85 T v I [A) %) E < 1 38 34
(P<0.05), WL 2.

020 - *HNA

IE

1
1

015 T
=l=

CRPE (mg/L)

1h4l 2h#l 3h#4l 4h4l Shdl 6hédl
¥ .5 1Th.2h.3h4Bb4,P<0.05;4#: 5 4 h4Lb4z, P<0.05;
A 555 h#kiz, P<0.05
B2 ABHTEIACRPRELRE

2.3 BUMRFORFLHRAEFTERE

AR E R AE SR I 4 h P I AE ) 40 45 7
5/, 4 h S A HES ZE L 10048 5] Pl S5 R AT , 9z 4
JHLAE ™ EE RN IR R R 1 58 BE U O HE e (A 25 3
TNAT KA ARE 20 A 352 i 2] 0l A N 5 B 21K H A HE
TEGTESE 72 h 5 A B 1 2B BAB A ; C AR TE
56 1 Ja KRB S -G ik il A o B a4, DLIRT 3.
2.4 RFRIE) KRR AR

AR ETTIS 4 h NIk R BB %, FE T



977

RAE B JERIE 4 h 5 B W b (HJERIE, A
WK THREBRELK, ZRLHRITFEEX
(x?=39.55,P<0.05) . 5 A4, BHERT G
72 h RAERRFEFS Bk, B AL R AE LT £ TC R AE ER
BREERAE , B A 35 (P<0. 05) , B 41 P9 45 V201 [1] 6 i
FEEH(P>0.05). 5 BAME, CHIEHE 1 )G
RAE W R BE AHRIEFREETE 1~6 h NIA U] 1 22 5
(P>0.05), 0.3 3,

B4
E3 BEXFAREBESHKFEFNT

2.5 Bt T LR

ALK H Gl R A AE 4 b 9 8 T8 i
4 h TR IS Y R A R S T, TR (35, 2+
16.34)% . kit 4 50 56 J5 57 RVEUR & 38 A 41 K5
FAR NIRRT 5 A 4UAE LG, B 47 /K 1
72 hJ5 TUNEL e (45 5 5 18 P Rz 20 i 0 1~ s 2>
(P<0.05). 5 BAMLL, C 440 B 3 1= 3k — 25k
D (P<0.05), R IMENKHAGINHBBEL,
ULE 4,

®3 BEAAFMERERZELRER(R

1l 1h 2h 3h 4h 5h 6h

k& RO W Ok R O @ K OB P OE K R OWF OEH K R OW F K R 4 &
A4l s o o O 4 1 o0 0O 2 2 1 0 0 3 2 o0 0 2 3 0 0 0 2 3
B4l 1 3 1 o0 1 3 1 o0 1 3 1 o0 1 3 1 0 2 2 1 0 2 3 0 0
c4l 32 0 0 3 2 0 0 3 2 0O 0O 3 2 0 0O 3 2 0 0 3 2 0 0

B4

A

B4

CZl ®

CH

a: BRI G RdnE MR A8 RR T UL ;b S0 BB — R it *. 5 A4LER, P<0.05;#: 5 B4 &, P<0.05
E4 SHXEARNEREAMRBTERER

3 itig

R e TR S BOIR 7 O HRR T AU I i PR
EFHEGH T EERE LUK R R
L ) 5 5 SR e K, TS R R TR T, 25 7 A4
LA PAJBE ) P B 200, (45 9 A 4 R o 7 A, HL24
5 R S R [ AR DK R A A R R
FRAER I, T 1 I R FE 88 A U M R SR B
251y, Wk /D 5 DK T 24 0 X I A DAL R ) 0, DT sk
IR AR A — B R T AR b, 32 B R 2

R A (b R S R KPS E S AN S
FEONARIIKE 25 o SR DK TE R e 2 AR kS
i, IX A7 i AT AR — 2 R b D/ 25 W) 1 A N
B A FH A ], DA T 820 245 0 S48 R I PAY I P 3
WA BT AR K22 2 S B A URIE I K
A A

2016 4 3¢ [ w5 K i Y0 47 32 2 1) S 1 T ok R
BRAETA A i 8 B i IO i T 5 18 18 T 25 ) 25 5 e
Jok 9 B A LR AT P AT BIRTE R Y AR S5 I



978 B G A %% ] REG ANAT OPER SURG  2023,32(11)

http://www. jjssxzz. cn

H R Sk R 2 K AEAE 24 h MY, HOA T RS
SRR N K 9 & A g ARHIFSE A 4R H e R E
SEIR T 24 h LR S 7 B R kR A AT T AR,
RIAE 1~4 hdl b, KE PR S B S iR ) 230
ERH L RUIFE 4 h I, R IKCZE R VR AR A 5 R
FH 300 9% Jay 358 & R B I A8 2R 72 1H 2k W o A i ki T
] ) JE A, A7 R A B T Ik ¢ 1 JRURS: , 9 LT
FE 2 H AN [ 2 B 11 J 3508 4 R BROFI 0 45 2 A% o 1
b ASBIF 3 3 A8 T K T R A 3, A 2 1
Fil 4 h PR JEE RORE 120 & J A vh B RRE L 4 h i B i
., Chiu %058 & B, B I i kO B &tk T
ST 1T Sh A B A AT i IOk A [ B R A ST
2 45 FL 2 T 2 kG %, B 4~6 h AR AT A R AR
JF TR 58 Y BT K R I R AR R AR T A4LAE4 h
PRI I 240 BRI T 0 T 0 ., 20 A A Tt i R i 5 B 4
M TE 4 b TF UG 2 8 5, 240 M08 1 R E R 45 8
A TS ; C AU S B AT B AL, HA5 W41 RAE
BTG 2E 22 57, v WAS Bk T 4 h NP 00 R B A
B2, B2 T2 h 1A IR E 1 G i DK IR A R AE
A ATTHERE (B 18

CRP & RAE T8 bR , 1E 515 50T H /D B A T I
W ABR A LA R e Tl 2 2 37 461 H B A IR LK S )
S3RMEHE ™, CRP o 34 hin & 5 30N B 40 i 2 e
AR TR, (=] ISR S, CRP Yk B
1) 25 b 2 T T A 0 L e B S FLAr 2R 259 3 h
TFEZ L ETF R 4 hos h B354, 26 W e p
i RS P 45 25 WD RS 5 | JES AR E J N, A i CRP % i
B, AR EE S R KR T LR 4 b P I
CRP & 3%, 4 h R Uf CRP & B Wi FH 5, 4R e
T TE 4 h 5 S0E SN G 58, 8 7R T 4 i e ke 1 2E R
I ) 42 ) 9 R 2 7 ) B B

25 L RTIR | H B %58 T Ik ik 1 e BILTR £ 4 h Y
XoF i K CR A3 0 B /)N, B B LA R R A4 L ) 0 T e
e, T UM E AR A B ] R 4 h DA o ARBIFE
Sy A1 JE) e ik i T 5 00 S 24 4 e U e K e 4R T
SRR

a4

[ 1] Mailhe M, Aubry C, Brouqui P, et al. Complications of peripheral
venous catheters (PVCs) : the need to propose alternative route of

administration [J]. Int J Antimicrob Agents, 2020, 55 (3) : 105875.

doi: 10. 1016/j. ijantimicag. 2020. 105875.

[2] 2k 5, S pe, AR 45 . 1 A0 R 56 rh e Ik v e D i
R x5 (7). v B 260, 2020, 29 (12) : 35-37. doi: 10. 3969/;.
issn. 1006—4931. 2020. 12. 009.

[3] FHBLL . AR i bk e B B 00 8 W S8 ok 46 % 7 R
Wi [0, 52 I R IS 25 2% 75, 2014, 18 (2) = 75-76. doi: 10. 7619/
jemp. 201402027

(4] PR 2 Wbkl 25 38 0 221 PRl M Ak 340 v L i i 12 A%
BRIk A W S S st ae ()], h AR AR HE 4 ik, 2018, 24(17)
2036—2039. doi: 10. 3760/cma. j. issn. 1674—2907. 2018. 17. 011.

[5] Gorski LA. The 2016 infusion therapy standards of praclicc[]] . Home
Healthc Now, 2017, 35 (1) : 10-18. doi: 10.1097/NHH.
0000000000000481.

(6] 5k B, ARG . REE MBI /e ka7 i S
ik LB g [J]. BIRITEE 25 ,2019,32(4) : 777-779. doi:
10. 14035/;. enki. hljyy. 2019. 04. 008.

(7178 A XSG O, 5 RIS & 8 VA T I M0 1 5
WA IO SR IR RBCR [T ]. T E B 24,2020, 15(1) : 26-29.
doi: 10. 3760/j. issn. 1673—4777. 2020. 01. 007.

(81 LA, WA, 25 . MO v S R B0 A 1 it 25 1 Tl B
PRSPy SRR S [T]. ) PE BE 2%, 2022, 44(18) : 2196—2200.
doi:10. 11675/j. issn. 0253—4304. 2022. 18. 28.

(9] B . e B AS [7) 25 25 77 SO bk 48 1) 52 i ——E Qs PRAG 36
BE 2R A M) (0], K36 BE 2%, 2020, 35(3) : 290. doi: 10. 3969/j.
issn. 1673—8640. 2020. 03. 024.

[10] 0 A, BEAa e, i g, 55 . i 2o ) 3 A ) e Ik U 1 58 % fl

FHXS B S8 # BkAME AR EE [T]. h PGB 45 40 MU L 2%
&, 2020, 8 (28) : 132-133. doi: 10. 16282/j. cnki. cn11-9336/
r. 2020. 28. 091.

[10) ERIZE . SRR S 5 i 0oF e T 80 ik ¢ (g s il [ 7). PR I
22011, 23 (2) : 380-381. doi: 10.3969/). issn. 1672-3511.
2011. 02. 078.

[12] Chiu PC, Lee YH, Hsu HT, et al. Establish a perioperative check

forum for peripheral intravenous access to prevent the occurrence of
phlebitis [J]. Kaohsiung J Med Sci, 2015, 31 (4) : 215-221. doi:
10. 1016/]. kjms. 2015. 01. 007.

[13] £ 3,462 R . B ag R0 SO R4 £ LI i P ik
SR A B LR B RAP R ). i S b 1%, 2019,25(5) : 873~
875. doi: 10. 3969/j. issn. 1009—6213. 2019. 05. 061.

[14] TR0 o, SRIRDE , 45 . FRhIR 1L AF bR X PCIAR 5 12 1 37 568
L R PN B A A 0 B A P B RILRI AR 5 [ ], o [ A B
% i, 2020, 30 (13) : 31-36. doi: 10. 3969/j. issn. 1005—-8982.
2020. 13. 007.

[15] Efefe , SRERTR , BXVE N , 55 . 2880 A i v e ) 5 2% Pl S B0
ik 9 % B A [0 2 3 BF 5T [ ). B BADF ST, 2020, 34(8) : 1356-1360.
doi: 10. 12102/j. issn. 1009—6493. 2020. 08. 010.

(%4 )



