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Establishment of a Sprague-Dawley rat model of limb
ischemia-reperfusion injury

SHEN Zhen, ZHU Fuping” , PAN Chengxi, LUO Weiye, ZHOU Fugiang, LI Wuping
(The First Affiliated Hospital of Hunan University of Chinese Medicine, Changsha 410007, China)

[ Abstract]  Objective To describe an improved method of blocking blood flow in the femoral artery on the body
surface and establish a simple and controllable rat model of limb ischemia-reperfusion injury with reliable quality. Methods
A total of 15 SD rats were randomly divided into five groups including the normal control group, and 0, 2, 4, and 8 h
reperfusion groups after ischemia. After establishing the limb ischemia-reperfusion injury model, skeletal muscle
morphology and apoptosis of skeletal muscle cells were observed by HE and DAPI staining, respectively. Results Except
in the normal group, each group showed various degrees of muscle fiber swelling and irregular arrangements as well as
widened inter-myofiber space. Compared with 0 and 2 h groups, muscle fiber swelling, rupture, inflammatory cell
infiltration, and other damages in the 4 and 8 h groups were more serious, and the 8 h group had the most serious
symptoms. Moreover, skeletal muscle cells of the four groups showed typical apoptotic morphological characteristics.
Conclusions This method can reflect the pathological changes of skeletal muscle during LIRI, which are similar to the
clinical features of LIRI. It is simple to perform and can be used to establish a limb ischemia-reperfusion animal model.
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Note. a: Materials and assembly for the model; b: Blocking blood flow of the right femoral artery in the lateral

position; c: Blocking blood flow of the right femoral artery in the anteroposterior position; d: Pale and cool

paw on the right hind limb during the ischemic state for 4 hours.

Figure 1 Operational diagram of the establishment of the rat LIRI model

2 #HR

2.1 BEEHNMXERENE

MR FER A5 F#EE 0 h .2 h 4 h A8 h PUA4
b [ S AR SR B, 8 5 T R BRUA e I Tl 1) 59 F
B IR At o0 B TR AR A 2 A5 1 A B, D) s RS A B
TN, IER A3 H K EUHER WILEE 1% 2130, L
HLEER R ERIE T 5 5 1R AL E e, P 0 h 41 .2
hH 4h Ak 8h A3t 12 HRR(E43 B %A
RGNS HI I E) A7 )5 B e B L35 A5 AS T) i e
Ji T, WL 2S5 A B0 | 5 IR | 2 2R Ak 3K A8 45
FEIN, T LB R A 2 R A (WL 2)
2.2 HE3B4%&R

JEBE T X 25 2 HE A LR AT T A8 2 W5, IE 5 4
3 UK RUHE S L0 B e 6 1, B R 5 2, LET 4 HE
YRS EFE T (DLE 3a) ; HIE WML, h.2
h4h 18 hHFAKRKR(EH3 B 312 H)f
S e FHE B U LET 2k 55 g 350 s B S, LT 4 HE 51 25
WL IR P 5 o UL T 24 S B k| 6 1 5 A
N WLET 475 20 Ve 4 Bl HLET o () % B 18 o, LT 4
[i] 2 M=, (H 25 2 45 P R R — b 0 h R 2

h ARG FRIE A% T 4 h 40F0 8 h 4HA ™ H ;4 h 5
8 h BT IE 15 f% LA i 1 48 o 2> | A5 P kSR AE 1Y
H LA A A S 3 2 (DLIET 3b ~3e)
2.3 DAPIffazR

TEH AL 3 UK R P L4 A 52 [ ke [
TR, S GREC BRIE IT , Je 3 5] (WLIE 4a) s BRIEH 4
O, Hgx 4 U R R (G 12 5 A7 15 OHER AL
YRR PN BT AT ULPR T /MR BRI 24 R /NAS S5 1
TE /M 9 40 B RS FT A0 5%, 200 Ff A2 300 2 AN R0 ( AL
&l 4b ~de) , A JELL 4 h F1 8 h WZH 5 B & 5 1t
A4 h Hd 3 HOREUA S h 4 3 B RS HER WL
A O, IR AR 2 R T
— (W 4e ~4d) ,

3 itie

Jennings %" T 1960 4 7E L LA A 5T P A R
P T B -PRETE R 2R 2 SRR S
173111 REER 5 17 VTR I d SO LI B = 19| =28
b B R R A, SRR A SR - TR A
BRI R T7 3 R R B /N B B B AR S R S )
A ARGE, SR, TOIS AR WAL i



o [ L BE 2R 2 2018 4F 11 A %5 28 %45 11 1 Chin J Comp Med, November 2018, Vol. 28. No. 11 103

Hra IEH ;b0 h dc:2 h4;d:4 h#e.8 h4l,
B2 Ja R A g A
Note. a: Normal group; b: O h group; ¢: 2 h group; d:4 h group; e:8 h group.

Figure 2 Gross appearance of the mouse hind limbs
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Note. a: Normal group; b: 0 h group; ¢: 2 h group; d:4 h group; e:8 h group.

Figure 3 Histology of the mouse gastrocnemius muscle. HE staining
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Note. a: Normal group; b: 0 h group; c¢: 2 h group; d:4 h group; e: 8 h group. Red arrowhead: apoptotic

body; Yellow arrowhead: nuclear enrichment and crescent nucleus.

Figure 4 Fluorescence images of cell nuclei of the gastrocnemius muscle. DAPI staining
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