Med J Chin PLA, Vol. 46, No. 12, December, 2021 1181

£ B HINE I3 4y B0 LB 15405 1 A B AL

AL R — B R LR, TR 400038; Rl AL 4R R — B BE R PR, TP 400038

(HWZE] BK HWiT2 BN (TPN)X ) RO LB A R ALE . FiE ke He~s i itk SDAI R,
BEMLOF JDULH (n=6): IFH 4. XFMEZH . TPN-7dZAFITPN-14d%H., Hiph, IEHAANEE, AhEEK; SIEESLH
EPKEAT, FRsema R EIOR A Rk, TPNAG A FIEIKE S, FFEeMiiE TPNEG SRSk, 40 e s
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[Abstract] Objective To investigate the effect and mechanism of total parenteral nutrition (TPN) on the myocardial
injury of young rats. Methods Twenty-four male young Sprague-Dawley rats aged 6 to 8 weeks were randomly divided into 4
groups (6 each): normal group, control group, TPN-7 d group and TPN-14d group. Rats in normal group were not placed into
tubes and had free food and water. Rats in control group were catheterized through the right jugular vein and continuously infused
with normal saline, free food and water. Those in TPN group were catheterized through the right jugular vein and continuously
infused with TPN nutrient solution and abstained from food and water. Rats in the 4 groups were killed and their myocardial tissue
were obtained on the 14th, 14th, 7th and 14th day after the establishment of the model, respectively. HE staining was performed to
observe the pathological changes of myocardial tissue, TUNEL staining was used to observe the apoptosis of myocardial tissue, the
contents of malondialdehyde (MDA) and hydrogen peroxide (H,0,) in myocardial tissue were detected by ELISA, the expression
of myeloperoxidase (MPO) in myocardial tissue was detected by qRT-PCR, Western blotting and immunofluorescence staining.
Results The 50% of myocardial tissue of rats in TPN-7 d group were slightly damaged, and all the rats in TPN-14 d group were
slightly to severely damaged. Compared with normal group and control group, the cardiomyocytes apoptosis rate in the TPN groups
increased significantly (P<0.0S), MDA and H,O, contents increased markedly (P<0.05), the expressions of MPO mRNA, protein
and immunofluorescence increased (P<0.05). The apoptotic rate, H,0, content, MPO protein and immunofluorescence expression
were higher in TPN-14d group than those in TPN-7 d group (P<0.05). Conclusions TPN over 1 week can cause myocardial
injury in young rats, and the degree of injury increases with the extension of TPN. Oxidative stress may be one of the mechanisms of
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the injury.
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B TT-HRE (%) =FATEAT AL/ B AN A% x 100% .
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(MDA) Flit E AL (H,0,) & i B4l BL JE 7 fif
FES BT, IR RS Ry, AR, 4CF
12000 x g0y, B ERTHW, TR 42 BRI S B 45



FA B TR IO WL ZIMDAFITH, O, % i .
1.4.6  qRT-PCRAGIN A 2H &)y B0 JJLZHZIMPO mRNA
B F IR AL B 4l B I R B R, IR
RS LR, IS 5 Trizol 4 AR U RNA, (]
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PO LR FLSD-tK 5 . P<0.05°h 22 571 Si it 2%

2 % R

2.1 HAY RO G HEY AL
HER, EwA. XA FONSEEEIER,
HeF B 55, AR ULEA S i . i BK FIRSE, oK LA
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b A D HURIBRIE S8 . A VRIRBE RN K i R
PEANMLIZE , D PRI M . AN . KL
F(F1D).

Fig.1 Pathological changes of myocardial tissue in each group (HE x 200)
A IEH S BXREA; C.TPN-7d%4; D.TPN-14 d4H

2.2 FHLFONAMIE TR TUNELY:
e R ER, IEWda . XIE4 . TPN-7d4l X TPN-
14 A4 201 BRLC WLAH BB PR T3 43 51 2 3.34% + 2.91% .
3.48% + 1.06% . 10.97% + 5.16% . 23.24% + 4.20%,
SIEWA ., X RAMEL, TPN-7d41. TPN-14d4]
O UL 8 T 48 H0H 2 T (P<0.05), ELTPN-14d
ZHI T HE 500 W T TPN-7 d4H (P<0.05) (#12) .

2.3 HHMFONAHLMDAKH,O, &R 5
ER . KB B, TPN-7 d4IMDA S B KW
R Tte, 2751 E X (P>0.05), MTPN-
14 dHEEH A . X RE4] S TPN-7 d41 34 81 &8 T+ =5
(P<0.05); SIEHH . XHER4HLH, TPN-7d4 .
TPN-14 d41 4 L H,0, 7 & B W 7+ &5 (P<0.05), H
TPN-14 d2H B i = FTPN-7 d4H (P<0.05) (1)

K1 HBALEONIELIMDA . H,0,% B i (x+s, n=6)

Tab.1 Comparison of MDA and H,0, levels in myocardium of young rats in each group (¥+s, n=6)
T H EHA X B2 TPN-7 dZH TPN-14 d4 F P
MDA (jmol/mg) 1.97 +0.19 3.88 = 0.60 437 +0.32 7.00 +0.69M 88.380 0.000
H,0,(wmol/L) 0.61+0.27 1.20 £0.18 2.22 +0.28" 3.43 £0.481%) 74.450 0.000

SIER . SIRA R, (1)P<0.05; S5TPN-7d41 4, (2)P<0.05,
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Fig.2 Apoptosis of myocardial cells in each group
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2.4 FALBFONAEALMPO mRNAF A E M L3
HSIEHH . B4 s, TPN-7d4lMPO mRNA
KRBT, ZRIEGI22E L (P>0.05), 1M
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Fig.3 Relative expression level of MPO mRNA in myocardial

tissue of young rats in each group

HIEWAH . XA, (1)P<0.05; 5TPN-7d4H [L#%,

(2)P<0.05,
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Fig.4 Expression of MPO protein in myocardial tissue of each group
A. Western blotting#ér il 5 21 41 Bl AL AMPO S R IAFRIK AT 5 B. 45 4140 FRUC AL ZIMP O SR PN R 1A K e SIEH 4L,

XFHELH FLH, (1)P<0.05; STPN-7d4H %S, (2)P<0.05,
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Fig.5 MPO immunofluorescence expression in myocardium of each group
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WF5E & B0, TPNAJ 5| A LAAME ML N Bz 41 i 461
B3’ A HGE R A B2 AR ETPNIAY T (19 % LIET
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