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Effect of different injection methods of pituitrin on myocardial ischemia in rats
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(The Domestic Firsi—class Discipline Construction Project of Chinese Medicine of Hunan University of

Chinese Medicine, Changsha, Hunan 410208, China)

(Abstract] Objective To compare the difference of acute myocardial ischemia models induced by pituitrin in rats by
intraperitoneal injection, caudal vein injection and femoral vein injection. Methods A total of 32 male SD rats were randomly
divided into four groups: normal group, intraperitoneal injection group, caudal vein injection group and femoral vein injection group
(n=8). The normal group was injected with normal saline, and the other three groups were injected with pituitrin in different ways to
induce myocardial ischemia. The difference of the model was compared by observing the location of J—point on electrocardiogram,
the changes of serum cardiac troponin I (¢Tn-I), creatine kinase isoenzyme-MB (CK-MB), lactate dehydrogenase (LDH) and the
pathological changes of myocardial tissue stained by HE. Results (1) Compared with the normal group, there were J-point displacement
changes in each model group, and the difference was statistically significant (P<0.01), and the J—point displacement of the femoral
vein injection group was larger than that of the intraperitoneal injection group and the caudal vein injection group. The results of

repeated measures analysis of variance showed that the displacement of J—point in electrocardiogram of each group was different at
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different time (P<0.001); there was an interactive effect between time and groups, and there was a difference between different
injection methods (P<0.001). (2) Compared with the normal group, the levels of serum ¢Tn-I, CK-MB and LDH in the model groups
were significantly increased, the difference was statistically significant (P<0.01); the effect of caudal vein injection group was similar to
that of intraperitoneal injection group; the levels of serum ¢Tn-I and CK-MB in the femoral vein injection group were higher than
those in the intraperitoneal injection group, and the level of serum LDH in the femoral vein injection group was higher than that in
the intraperitoneal injection group and the caudal vein injection group (P<0.05). (3) Compared with the normal group, myocardial
injury pathological changes were found in all model groups, and the most obvious pathological changes were found in the femoral
vein injection group. Conclusion The animal model of acute myocardial ischemia induced by injection of pituitrin via femoral vein
injection has more obvious pathological and clinical manifestations than that induced by injection of pituitrin intraperitoneal
injection or caudal vein injection.

(Keywords) pituitrin; myocardial ischemia; caudal vein injection; intraperitoneal injection; femoral vein injection; rat

model

O JUL R L J2 Fhy O JUE I 3 B 7 AN A 5 S B
PR, BRI N OB O S ]
SO VR B | 6 220 ) S0 38 25 22 o LA A
XA NI Sy B IR i AR R B 4, e AR
0 2 i A DL, 0 LR it ML A A F 5 — B O 1A
77 T AVEHIF U PR ), b R O JUL R I
SRR SR T 5 B BE A, RS R O JUL R Il 5
LSRRG WS DA -

S LR o S | ) I s i 1 i
A5 ZU S A T, JC X SR 20 bk i vV FH A,
e R S5 I 2R bR T A4 R I [, EL WAL IR 50 fik
5| A P A6 A 5 R LSR5 0 P B £ B
RAS ORI, HE A K A T A i 3K 7 0
WL AR Y AR T 3 A FE BT S ) il
FH o TP 5 2 24 (5B 3R, ) D B e HG = e 9
B BA MO BRUR (B ) AR AL A PR A I
BEA I, e 45 2558050 8 bk B 45 25, 25 ) AR
ML, 368 3 A7 2 s 0 M R SRR A S R
RN 25 25 75 2O 2k O LI i K BURE Y (9 52 i
SR AN TR] ) 5 4 2505 5, 4 IR I 1 0 43 25 R
JoikE Bk s 24 I K S 4 24 e o AR A TR AR
A 0 JLER A5 A 35 RO LA U 25 2 g el e | 3
it 3 A S5 2R [ 45 245 75 20k JUL R af A8 7 £ 52
Wi, Shy Sl A A T A ) 5 42 (36 22 Bl

1 ¥ ETE

1.1 SEwsh 509

PEFE SPF 2% SD MEtE R B 32 H | U 8~10 JA
IR R 250~280 g, W) I b 5t 4k R 42 525 3 )
FeARA R\l [ 3 78 vk . SYXK () 2019 -
0009 ; 1& H # A it #E % . 1L1.2020102301], 55 55 sh 9
T 35 T g v s 25 R 2R sh  SE g ot TRl AE SRR
L, 3 H I 24~ 26 °C, AR E 50%~
70% , 35 N MR 1 SR FHBEALEL 7 2 ok KRB

MLl 4 20 TE W 20 R T R R bk T A 2
WK TEST A, 2 8 H o SEI i R b X Sl P i Ak B
FERE AR R T B LR s S EE )b
(1 A0 5 sh 1 A7 R E
1.2 FEAUERE 5

ECG-2303B R0 UL (O i = Bl 7
FHEA BR 2 7)) s R500 #Y i 7K 538 ] 2 W W R 1 AL
(RN T 5 IR 48 AR B BR A 7)) 5 TF50 2 22 1) fE
g b 23 A (B 4 5 A PR W) ) s DK-8D AU H #i i
K i s (IR AT RS ] ) s TDZA-WS B 2 B
ALK 24 1) 52 55 A A (Ab 50 e 23 1l

e AR5 2R VE 59 (H34022977,6 U/mlL, %8
T 25 A R ) 5 5 9 (R510-22-16, 3
T IR B FHE A IR A H] )5 858 1 (cardiac tro
ponin I, ¢Tn-1, 210218R19) JILER SR T fi MB(cre-
atine kinase isoenzyme-MB, CK-MB,210218R23) ¥l
1% 6 & 1 (lactate  dehydrogenase , LDH,210218R27)
By A VLR AR A R IR A A
1.3 ATk

TEH A IR H R SR AN o b B T S 4
s T B AR S i 20 Ulkg; B IKE S . B &
Jok T S A S 2 15 Ulkg(5 s TEETEST 52 5 ) ; B
VK I S 2 ) O o0 R DK, T AR RS R
10 Ulkg, #4124 h G 1 0SS 3 K, LA
A A R A R R R T HEAT (S SR SRR e - U5 K
J¥ 4% , AEFF ¥ 2%) o

JRE R DK S 2 A BE e D S 2H T A R A B v 1
R, 75 B I S b 4 o 24 W e R
1.4 fEbRAGI
L4l DRI S dE SRR T 1B R
O HL IETIL X o7 JBOAR 3 42 066, TR B SR 3 ki
SRR T2 2.5.10 min J5 2050000 # K 85k T
S ST Berb J AR AR . T AR 728 AL R S (B A
THELIT DL PR B34k B 5 A 1% S0 08 24k 1y



2022 4EE 42 4 1w T s 25 K 2244 hitp://hnzyydxxb.hnucm.edu.cn 1089
HifE, F 1 SEOBREF | AR LIE R E B (s ,mV)

142 MG 2E 3 LA ZGHIZE R 24 h, 4
25 )5 30 min, 5 5UbEZE FE RN IE 3 B kBRI 1
WREARFHE 30 min J5,3500 r/min, .0 10 min, B
VR e R & U T A T LT e Tn-1, CK -
MB .LDH )&,
143 HBUBESRKAM  AbFER UG B OB 57
F2 HA A T3 B A 0L RN 20 27, A BRER K wh vk i, ik
AN 4%Z B EEREE , 24 h Gl 0 LA 20 A
B5U) R #EAT HE G4 0% AUARAE , W6 ™ g0 L
HAGAIENL
1.5 Git2Enik

K SPSS 25.0 Geit 3k AT e it o b, T A
Geit B e DL “xts " ROR  BUR AT A RS S AT 22
FH CHBRRE T EZ T RAnES 2 E L
B LSDISNK s AFF 45 T 22 551, R M dunnet
T3 5% Tamhane’s T2 15 ; AN 2 ESMEE, HIES
B Kruskal -Wallis H ¥ 5 5 5 & I & £ 4 >k &
SO BT ER VOB 225007 . P<0.05 2 25 A Ge it

2 &R

2.1 SALOHEN ] SRS AR A A L

HHRFZNER SR (D) EREHA R
T IR S 2H 0 M R Dk T S ALY T R RS AR A TR
2.5.10 min @ TIEFHA, ZRA%IHFEL (P<
0.01); (2) Bk SR J S AZ(EAE 5 min
1o TR M T S A IR B AL ) S RS AR R
f£2.5.10 min & TEEEHSH, 2Z 5650018
N (P<0.05), J& &bk B4l 5 M bk Sl 22 5 0
Bt #3 L(P>0.05), EE T EOR T 2500 4
IR (D) IEBE ] NS AN R I [a) Z [ A7 7E 2
25 (F=36.513,P<0.001) ; (2) i} [a] 55 21 [8] 77 £ 38 1.
B (F=4.611,P=0.001) ; (3) A [d] 13 5 5 =X =2 1) £
16 % 2 5 (F=44.816,P<0.001) , Ak J5 M £ 145
Je B T A RS AR AL L AR Ak 50 LB i B
SRR OC I DA B ik v S 20 0 2R A (B B B I B
O WU R B e, TR 1,

15 n
A
L 1 5 R
R BER A 7 0.11120.039%*
JBREDKIE AL 7 0.147+0.086% %% 0.184:£0.076% %  0,211£0.087+ %
T 5 IE R ALRT L, ##P<0.01 % P<0.001 ; 5 16 11 V3 ST 41 M 1L, *P<0.05,

#P<0.01,"P<0.001,

2 min 5 min 10 min

8 0.010+£0.007 0.013+0.009 0.017£0.010

8 0.086x0.028**  0.111£0.028***  0.128+0.031%**

0.177£0.040%*5%  0.1600.07 1 *#*

22 AHYULE ¢Tn-1,CK-MB LDH % & H4

I J T S 20 R e O T S L R Ik A S A
AT ¢Tn-1 ,CK-MB LDH {H¥ & TIEH A, 2 5H
Geit# i X (P<0.01) ;117 2 K 569 20 B 1l % ¢ Tn—1T
CK-MB LDH & & 5 18 i r i A0, 22 R g1t
ST SL(P>0.05) 5 B Ik i S 20 0 ) I s
S o B Bk TR S AL A LT LDH & e TR
WKL, 22 R Geit 8 L (P<0.05) . TEILE 2,

*2 BHAARIME ¢Tn-1,CK-MB.LDH & £ bt % (¥+s , pg/mL)

4151 n cTn-1
EH 4
M4l 8 140.450+12.312%*

CK-MB LDH

8 110.100+13.750 26.803+4.602 13.247+2.234
39.670£4.892%*%  20.928+4.540%+*
Rkl 7 155.200+27.905%%%  42.015+4.650%%* 23.910+2.056%**

BB KIS 7 167.900+14.794% 5% 46 364+4 345%5F 28 9]5+3.959 ks

T S IEE A 6 P<0.01, %% P<0.001 ; 5 118 JiE 72 4 41 AR H L *P<0.05
#P<0.01,"P<0.001 ; 55 & #r ik 11 44 4L AH 11, 2P<0.05

2.3 ZALOHUAZURBEY) A G (ol 00 LR

A R B0 WU 2L BEY) 7 e @ ani&l 1 s
IEHALO N SUE SREATE R A% 5E 5 BEAhs
HE D NWLEF e DN B S O LSS # T W] I B AUE
55 IR AR L, A A5 R 4 1 B0 JULAH 245 R
IR B T 9 2 640 LZR 2R A ] L SRy kv
P20 0 ; K T S 2H 2 O JULAR D SR BRAN 3 , R
200 i i AT 35 T T S P A i S 2 )0 LT 4 B
B AHEFI AL AL W B AR A O LA
A UL G AR AR MR K e R

JiE I v 5t 2
Bl EAXROMALRE R £ EERILE(HE J46,x200)

J T K T 25 2



1090 1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn

2022 5 42 &

3 Wit

O WL I 2 o0 JUE P — oo BEECR S, 6 30A 00
F14y i 8 AR 7 sk /0 i S e R, Rk B AR 2 5 RO L
LRI, WG S AE SN, 7= A K 4 E T, 52
O HEAY IEH D RER, RS AR T A R &
Z AR, 51 4 B 0l A - v WL AR | i /N 5 B
A0 JEBEL 3 38, Jon e O B B e, BT 5 | R sl ko
250 L i Bt 4 B C UL A5, S B0 LR i 0O
A WL AJe ot A 75 1) % 2 B Shy T AR 2 A A 245 40 3 A
Fofr | T A 15 AR 38 3 i 25 $L e R B0 ik, BEL BB I 37, 1
A AILE 2L ML IR B 5 25 W i i 0 i R S TR L
BRZE NG T2, bk B MR s 3 A s R R
BB O LR ZU0c e, S 2300 UM, AR 525 R
TR ST 2R O LR B AR | 3 4 i 2R N v
AR ZMEN TG, BEENAEE S
RN DL S R R 2 R A 1 A A 25 S 55 ) AL,
I SRS RS i P B 5 R W DK S e TR R
0 7 JER 5 R e T A0 /N X DA S T A — U T I AR
Ty 5N PR ok o7 B8 61 2, 4 5 UL PR B 55 i T O,
HASRBOM, 1 5 Rl R g

ST BEAR 0 = WUBR MR 52 1% , 40 il 22 18] Y2 A5 Ha Ao
2 EWAR R IFUR B — BERFE] Y0 AT AF A fL AL
25, FEUL R E L ST & A RBS I, 3 7R 535 A7 1 0
JLae it s SR BRI e e e ) A RS AR AR R, 5
2 ST Bt | B vt Co LR Il PR 453 3 g AR Bl 3
T 5 5 R 5 LR 0 i PR L BB It A R A D Ak
TG A T A5 A RS AR A e B A B A, SO LB ot 5 4
FREE e o Tn=1 760 UL 405 B R 5 38 L A 34 v, 55
O LR 0 2 B S E R O, O LA 0 s S P R BR 2
— 718 CK-MB £ ZAEAE O UL 29, 240 L 4L
P43 7 B B, CK-MB 8 Bl A I, 20 WLAL 2L 465405
(BB FE b 2 —1 LDH T2 A2 78 T AR 41 40| LU
B A v, R O LR Lt T A A0 L
5 B 48 B 22— 3Fh i 5y 2R AR KRR I 3
¢Tn-1,CK-MB LDH % & ¥ 7+ &, O U 15 £7 7, i
BRIy, AR J e Bt 4 T v e D 8 90 P 22 4 3
(R0 LS MRS e . MR BRSSO 5 A A 4]
O JULZH 20 S B B AR DA IOk 7 B 4 5 i
(147 O RIL R I A 463 493 0 A8 A o B W

o T I N NN 3 B | i K ek /D L | |
GURA 3 1w el AR vl B 3 44 5 2] il & 2otk O
JULSSH it A R 3h A5 0 i R e Mok 3 e 4 A X 3 T
(14 36 bR A8 A AR T 2 i IOk 7 S A R0 s v S AL, SR
JBE e Bk 1 S 2 A i 2R S 0 2ot O LB It K B B
PS4 JIL S L5 LRI I AR 2 B ek 7, 4R R
SR FH PR e Ik 2 S 2 A 1 38 o) o LA ot A A 74
FONAIE

S Lk

[1] ARAS K, BURTON B, SWENSON D, et al. Spatial organization
of acute myocardial ischemia[J]. Journal of Electrocardiology,
2016, 49(3): 323-336.

[2] KASKI J C, CREA F, GERSH B J, et al. Reappraisal of is-
chemic heart disease[J]. Circulation, 2018, 138(14): 1463-1480.

[3] SEVERINO P, D’AMATO A, PUCCI M, et al. Ischemic heart
disease pathophysiology paradigms overview: From plaque activa-
tion to microvascular dysfunction|J]. International Journal of Molec-
ular Sciences, 2020, 21(21): 8118.

[4] ZHANG Z, SHI H W, SUN J H, et al. Use of hypophysin in
hypotensive patients with low systemic vascular resistance fol-
lowing cardiopulmonary bypass[J]. International Journal of Clini-
cal Pharmacology and Therapeutics, 2013, 51(8): 615-619.

[5] BR% &, AR5 BEAE R/ BUR I I 5T 00 4845 Jr ek (0.8
M 5E,2020(6):192-193.

[6] 8 e AT R HAA [ 3 A2 SR 45 25 %0 i 2L R 25 W) R TR 5
AT R 52 7). B 25 57,2016,27(21):2913-2915.

[7] Prefse, o W TS NS 20 3 Fhas 2518 18 X AR A 253
SRR U] 8 5 5 24 00,2018,20(4):253-256.

[8] HrWedh b r, M B8 O T LR s W iy 98 S M I ) g
WEFELT]. 4 B R R 227 412,2007,36(4):493.

[9] JANUZZI J, MCCARTHY C. Untangling myocardial injury: Mov-
ing from consequence to cause[J]. Journal of the American Col-
lege of Cardiology, 2021, 78(8): 791-793.

[10] “FE 5,50 W AE VRS 0o WU 5 A B A )]0 L A5 0 27 L

2009,30(S1):38-41.

[ X1 T WA 08,5 T RO IR A Lk O B Lk 1 A Y
B A5 (0. 7 245 25 31 5 1 1R, 2015,31(6):202-205.

[12] DR, 5% 7k D PR K 5 0 S 0 5 vt 3 ok £ K B LB
IR T 5% B 5 2 g 24 41%,2010,35(6):584-586.

[13] 538 3 22 A A L PR 0K % 2 14 5 i 38 S0 RO LR af 7y
S ML) TG B 25 4 O T L 9 4% 7K,2020,18(6):894-898.

[14] Sedh e 25 JRGAE 4 5. =2 OROU I 1R 0l 35 0
Y1073 11 AN O e a1 = 5 B W M R R e B T e
%438,2020,26(6):753-755,787.

[15] 2= @23, 5 A e, AR I R 3 F Nef2/HO-1 3 [ 45 158 5 21 48 12 X i
I3 £ 9 5280 DA B JLA 03 039 5 8 7 ) R %o 8 TR 649 52 0 [ ],
e 25 5 412,2021,27(7):22-26.

[16] AB~FF M e dh, 45 52,55 PHIK Jr Bl DR s K BRS¢ O JiE 3 1
Ji W 28T 0 LSRR g R e [ 1.5 5 o S 4% 3K, 2017,44(6):
1300-1303.

[17) A fafAE. ML O LG 3% 15 L5 2 v s vl i PR 58 S ()] BE 7 26 4%,
2021,34(12):31-32.

[18] 4& BE % BL,E  UH,5F. GDF-15,sST2 & ¢Tnl 7€ £ k0 LR
BE R A T i 2k T HOXE TS 4 TR0 A0 (BRI 92 [0 IR 1512 1A,
2021,34(2):49-53.

[19] A2 Moehil 8,55 2 g Ik 2 & F 8 & CK-MB c¢TnT
B CRP 7K P28 4k 510 R 58 SCLI]. o B 43 0 IO 27 2% 36,2021,
21(2):3827-3830.

[20] AR TE 4 WL EX WA 55 P F S R T A 39X e af /75 348 7 95 5 K
B JUL &0 L 149 3 4 T B %o o 9% 4 A = T g /K ST 84 5 Wl ). v
G P55 G0 B 15 2% 7E5,2021,19(12):1996-1999.

(KX %8/ % %)



