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Abstract: Objective To investigate the effect and mechanism of norepinephrine transporter ( NET) and dopamine
transporter ( DAT) in methamphetamine ( MA ) addiction-induced myocardial injury in rats. Methods Seventeen male
8-week-old Sprague Dawley rats were randomly divided into control group (n =7) and MA group (n =10). The rats in the MA
group were injected intraperitoneally with 5 g + L™'MA solution (1 mL - kg™") on the 5" 7" 9™ 11" 13" 15" 17" day,
and saline (1 mL - kg™") on the 6" 8" 10" 12" /14" 16" and 18" day;the rats in the control group were injected intraperitoneal-
ly with saline (1 mL + kg™") daily. On the 19" day of the experiment, the conditioned place preference test were performed in
the rats of the two groups,and the residence time and activity track of rats in the white box were recorded, the curve density of
movement track was analyzed. The rats in the two groups were anesthetized with volume fraction of 2% sodium pentobarbital ,
the heart was perfused with 200 mL normal saline and 200 mL paraformaldehyde solution (4 g - L™") successively,and then
the left ventricle was taken out and made into tissue sections ;the morphological changes of left ventricle of rats in the two groups
were observed by hematoxylin eosin staining,and the expressions of NET and DAT in the myocardial tissue of rats in the two groups
were detected by immunohistochemistry. Results  On the 19" day of the experiment, the residence time in the white box of rats
in the control group and MA group was (404.478 £87.512) s and (165.433 £27.323) s,respectively;the residence time in
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the white box of rats in the MA group was significantly longer than that in the control group (P <0.05). The curve density of

movement track in the white box of rats in the MA group after administration was significantly higher than that in the pre-test

period ,while there was no significant change in curve density of movement track in the white box of rats in the control group.

In the control group,the myocardial cells in the left ventricle were neatly arranged and no myocardial injury was observed;in

the MA group,the myocardial cells in the left ventricle of rats were disordered,and the myocardial tissue hemorrhage, ripple-

like changes in myocardial cells and inflammatory cell aggregation were observed. NET and DAT were expressed in the myocar-

dial tissues of rats in the control group and MA group,while the relative expression levels of NET and DAT in the myocardial

tissues of rats in the MA group were significantly lower than those in the control group (P <0.05). Conclusion MA addic-

tion can produce toxic effects on myocardium of rat, and its mechanism may be to increase the level of postsynaptic cate-

cholamine by reducing the expression levels of NET and DAT in myocardial tissue.

Key words: methamphetamine ;myocardium ;norepinephrine transporter ;dopamine transporter ;conditioned place preference
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( hematoxylin-eosin,, HE ) 4t 03,7 & W B w7 58 4
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1.3.1 XEHMHEARLE K17 2 SD KFRBE

BT T BRLL (n =7) F MA 21 (n =10) . 2 41K Y
PAGELA SR AR R A B OKECE . B MA A
HERKECHIAL S g « L™ MA . MA 4K B4 51T
SEBE 5.7 .9 11 13 .15 17 KBTS S ¢ - L' MA
(1 mL - kg™') 55 6.8,10,12 14 16 18 K i
FESHAERIER K (1 mL - kg™") s XoF BREH K BT A I i
SHAERE K (1 mL - kg™') ¢

1.3.2 CPP LI 45 1 ~4 KAl iy, 45 H K
S CPP 5 K B8 (1 48 v 1] A% B Al B i, 18 H:
R AA T A BTGz 30 min 3G )Y CPP AHIREE 585
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TR 555 ~18 R AVIZIA, B CPP 46 H R 11
B, 2 ZH A BRI s 7 5 MIA 325 94k a2 B0 3 7K R i
A CPP 465911%5 120 min, L2614 d, T45 19 FToxf
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1.3.3 DAEZAAEAMFIALIE  SCERHE 19 KR,2 4
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1.3.5 IHC F#m 2 AXRACEOINAR
NET #1 DAT fyfRix  BOOBEA LR Y A, 2l
5 min, 5 lig 2% #p 8 75 W ( phosphate buffered saline,
PBS) =¥k 3 U, B 5 min AIARTR 7350 3% i 464k
APUEE ], PBS 123k 3 Y, BFK S min; & IR TR A0
1 A B N IR S A AR i RELIBT R, 982 10 min, PBS
BUE3 W, RS ming 5 AR 340 5% 1L MG
04,37 CWEF 30 min, 525 ML 5 73 B0 IS b K
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[ DAT —Hr(fEREE 1 : 200) ,4 Citk, 37 ClEHIE
F U 30 min, B R R ik i 22 vh W ( phosphate
buffered solution, PBST) }& %% 3 YK, &YX 5 min, &l
I 2EH0 % 1gG ARICHI —3L,37 CHFE 60 min, PBST
BUE 3 GBI S ming T THC 32050 & AT e £,
{§i ] Image J Basies Version 1. 53 #{4-il & ] A FH 1%
A% 5 DX 3 ) B 456 %5 B (integral optical density,
10D) { , 1155 ¥4 5% %% i {H ( average optical density,
AOD) ,AOD = HAx 434 X 38 10D A/ H b5 4341 X 35k
AR, DL AOD 3k HAny BuAl ik, B H K
BB 3 AR Z Y 3 5k AT 40 O
1.4 ZEitEsabiE N SPSS 26. 0 #4754
G500, TR RIS £ ARiEZE (x 25)
78,2 2R PSR ST FEAS ¢ R, P < 0. 05 fy 2
SAGIE X,

2 #R

2.1 2 AXRAMEDE AR EMENHNTHER
BEELEL  SCHRS 19 K X HRALRN MA KRB Af
{5 BRI E] 3 1) g (404. 478 £ 87.512) ((165.433 =
27.323) s MA 41K B AR P 457 B B ) 008 25 1 0
M, ZERA G AR (1=6.295,P <0.05) , MA
R BUAE AR R 95 Sl Bl it 2 152 1 gy i
Jo3 0 BEALK BUPE 9 A R 9 T Sl h 243 2 0
B D),

AT g‘}}%
BRI ATPN ‘f = ;
% | st

X HEZH MAZH

E1 24XER CPP kTR

Fig.1 Trajectory diagram of CPP test of rats in the two
groups

2.2 2HXRRAECECINALAREZTUILER
GERDLIE 2, R BEAL R B2 0 50 JUL AR N HE 271) o
FF AR WA R I s MA 41 R B Ze 0 20 LA
HEZNZEAL , AT 00O LZH 0 H O JUL 248 S 382 S0 Bl
A8 L LN RAE AR SR AR

A BRAH K BRIE RO WLZHZE B MA 20 K L WLZH 2R P 1Y if ; € : MA
LR B LA S I S0RE s D MA 4K BRUO WL S rpn] L RRE 2R
B2 2@H@XRACECINALREEFRS(HE £8)
Fig.2 Histopathological morphology of myocardial tissue
of left ventricle of rats in the two groups( HE staining)
2.3 2AHAKRRACEDCANLEL S NET, DAT 185t
RIZEBILE SRR | B 3, g b g
i, NET Il DAT FHM: 55 A5 i @ e (5, %8 fif
TFAOZE MR, MA 4K B0 % O LA
H NET F1 DAT A5 8 35 (IR T X B4, 22 %
ALt m X (P<0.05),

x1 2AKRREOCEOHNAL S NET 71 DAT #83 RiEE

2 R%
Tab.1 Comparison of relative expression levels of NET
and DAT in myocardial tissue of left ventricle of rats
between the two groups (x%s)
2H 51 n NET X ik it DAT AR X353k
YR 7 0.579 +£0.061 0.540 +£0.042
MA 2 10 0.434 +£0.042 0.422 +0.023
t -5.592 -8.949
P 0.000 0.000

I A o oS0 50 un

AR BRZE R B LA 2L NET (1938355 B: MA 20 R BlC JJLAH A
NET (#3235 ; C: Xf BRZH K B0 WLZH 2 DAT 93235 ;D MA 4 KRR
DJLHZ P DAT 3Rk,

3 2AKRRACEDCHHLAL R NET 1 DAT ik (IHC
%)

Fig.3 Expressions of NET and DAT in myocardial tissue
of left ventricle of rats in the two groups( IHC staining)
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AT DR ™ A2 B 2. 1Y CPP U0, X MA 7= Az R {4
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P 5 i i LA 193 e 74 - 9 6 DD RE I 1 SRR 52, 3K
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