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Abstract: Glutamine decreases myocardial damage in ischemia/reperfusion injury. However, the cardioprotective 
effect of glutamine after burn injury remains unclear. Present study was to explore the protective effect of glycyl-
glutamine dipeptide on myocardial damage in severe burn rats. Seventy-two Wistar rats were randomly divided 
into three groups: normal control (C), burned control (B) and glycyl-glutamine dipeptide-treated (GG) groups. B and 
GG groups were inflicted with 30% total body surface area of full thickness burn. The GG group was given 1.5 g/
kg glycyl-glutamine dipeptide per day and the B group was given the same dose of alanine via intraperitoneal in-
jection for 3 days. The serum CK, LDH, AST, and, blood lactic acid levels, as well as the myocardium ATP and GSH 
contents, were measured. The indices of cardiac contractile function and histopathological change were analyzed 
at 12, 24, 48, and 72 post-burn hours (PBH). The serum CK, LDH, AST and blood lactic acid levels increased, and 
the myocardium ATP and GSH content decreased in both burned groups. Compared with B group, the CK, LDH, 
AST and blood lactic acid levels reduced, myocardium ATP and GSH content increased in GG group. Moreover, the 
inhibition of cardiac contractile function and myocardial histopathological damage were reduced significantly in GG 
group. We conclude that myocardial histological structure and function were damaged significantly after burn injury, 
glycyl-glutamine dipeptide supplementation is beneficial to myocardial preservation by improving cardiocyte energy 
metabolism, increasing ATP and glutathione synthesis.
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Introduction

Ischemic/hypoxic damage is the major cause of 
tissue and organ damage after burn injury. 
Traditional opinion suggests that the heart 
does not manifest ischemic and hypoxic dam-
age [1]. However, we showed in our previous 
study that the myocardial regional blood flow 
declined significantly 1 hour after severe burn, 
still considerably lower than that in the control 
group at 24 h post-burn with myocardium ATP 
synthesis decreasing simultaneously [2, 3]. 
These results indicate that ischemia/hypoxia 
and energy metabolism disorder on cardiocyte 
are the primary factors that cause cardiac dys-
function after severe burn injury. Therefore, 
amelioration of myocardium hemoperfusion 
and improvement of cardiocyte energy metabo-
lism, as well as protection of myocardium func-

tions and reduction of cardiac damage, are very 
important topics in burn therapy.

Recent studies have shown that several special 
amino acids, such as glutamine, glycine, argi-
nine and taurine, exhibit cytoprotective effect 
on the cardiocyte [4-7], and have established 
the cardioprotective properties of glutamine [8, 
9]. Glutamine is one of the principal free intra-
cellular amino acids in mammalian cardiocyte, 
and its function as energy and nitrogen donor is 
important in the biosynthesis of nucleotides 
and protein [10-12]. A previous study has shown 
that glutamine administration can improve car-
diac myocyte energy metabolism, promote ATP 
biosynthesis, increase energy reserve, and 
accelerate cardiac muscle functional recovery 
in an ischemia/reperfusion (I/R) injury model 
[13-15] However, glutamine is not administered 
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intravenously because of its low solubility and 
low thermostability. Glycyl-glutamine (Gly-Gln) 
dipeptide, synthesised from glutamine and gly-
cine, has higher solubility, and thermostability. 
This compound can hydrolyze quickly into gluta-
mine and glycine after intravenous infusion. 
Glycine can also protect myocardial cells from 
ischemic damage by preventing cellular mem-
brane leakage [16]. In addition, it can protect 
myocardial cells by enabling ATP-depleted cells 
to maintain their structural integrity of ion 
homeostasis [17]. Gly-Gln dipeptide is currently 
used in treating intestinal diseases, such as 
intestinal fistula, short-bowel syndrome, and so 
on [18]. To the present, there is no study has 
demonstrated the cytoprotective effect of Gly-
Gln dipeptide on cardiocyte after burn injury. In 
the present study, we demonstrate the thera-
peutic effects and several possible mecha-
nisms of Gly-Gln dipeptide on rat cardiac dam-
age induced by severe burn injury.

Materials and methods

Drugs and reagents

Standard ATP preparation was obtained from 
Sigma Chemical Co. (St. Louis, MO). Blood lac-
tic acid and glutathione detection kits were 
obtained from the Nanjing Jiancheng 
Bioengineering Institute (Nanjing, China). Gly-

Gln dipeptide (Sanction 
Number: 050401) was 
provided by the Beibei 
Institute of Pharmaceutical 
Research (Chongqing, 
China). Alanine injection 
was provided by Fujian 
Haiwang Pharmaceutical 
Ltd. (Fuzhou, China). Other 
chemicals and reagents 
were of analytical grade.

Experimental animals

Seventy-two male adult 
Wistar rats (weighing 205 
g to 255 g) were obtained 
from the Laboratory 
Animal Centre, Third 
Military Medical University. 
The rats were placed in 
individual wire-bottomed 
cages under controlled 
temperature and humidity 

with a 12 h light-dark cycle. The rats were accli-
matised to the environment with a diet of stan-
dard rat pellets for 7 d prior to the experiment. 
The rats were then randomly divided into three 
groups, namely, normal control (C), burned con-
trol (B), and Gly-Gln dipeptide-treated (GG) 
groups. Eight rats from the C group were shaved 
and received anaesthesia, but were not burned. 
Sixty-four burned rats from the B and GG groups 
were inflicted with 30% total body surface area 
of full thickness burn under general anaesthe-
sia (pentobarbital, 40 mg/kg of body weight) 
and analgesia (buprenorphine, 1 mg/kg of 
body weight) following a modified procedure as 
previously described [17]. The rats were anaes-
thetised, shaved, and napalm-burned for 18 s. 
The rats were quickly injected intraperitoneally 
with a lactated ringer’s solution (1.5 ml/kg per 
1% body surface area burned) for resuscita-
tion. Four observed phases, namely, at 12, 24, 
48, and 72 post-burn hours (PBH), were estab-
lished with eight rats from each group at each 
phase.

The investigation process conforms to the regu-
lations stipulated by the Third Military Medical 
University Animal Care Committee, according 
to the protocol outlined in the Guide for the 
Care and Use of Laboratory Animals published 
by the US National Institute of Health (NIH pub-
lication no. 85-23, revised 1996).

Figure 1. Cardiac pathological change with Gly-Gln dipeptide treatment after 
burn injury (HE stain, 200x). A. Cardiac apex of the B group at 12 PBH; B. 
cardiac apex of the GG group at 12 PBH; C. cardiac apex of the B group at 24 
PBH; D. cardiac apex of the GG group at 24 PBH.
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Treatment procedure

The GG group was supplemented with 1.5 g/kg 
of Gly-Gln dipeptide per day and the B group 
was supplemented with the same dose of ala-
nine via intraperitoneal injections for 3 days. All 
medicines were administered twice per day. 
The rats were housed in solitary cages and had 
free access to food and water. At each observed 
phase, the cardiac contractile function index 
was measured, and the myocardium tissue, as 
well as blood plasma, was harvested.

Histological and water content determine 
examination

The harvested cardiac apex was fixed in forma-
lin. The tissues were dehydrated, mounted with 
paraffin wax, and cut into 5 μm sections. The 
sliced tissues were then pasted. Histological 
sections were stained with haematoxylin and 
eosin after the tissues were removed from the 
paraffin. At the end of each experiment, a sam-
ple of the cardiac apex (0.1~0.2 g) was dissect-
ed, weighed and stored in separate glass con-
tainers. After it was dried in an oven at 100°C 
for 48 hours, each sample was reweighed on 
the same scale. Water content was calculated 
as (wet weight - dry weight)/wet weight x 100%.

Myocardial zymogram

The blood samples were centrifuged at 1700 g 
at 4°C for 10 min, and the serum fraction was 

Figure 2. Water content changes of myocardial tis-
sue at 12, 24, 48 and 72 PBH. Data are mean±S.D. 
Repeated measures analysis of variance was per-
formed and Dunn-Šidàk adjustment for pairwise con-
trasts are preferred in the tests of multiple pairwise 
comparisons of repeated measurements , **P < 0.01 
compared with the C group; #P < 0.05, ##P < 0.01 
compared with the B group.

transferred into another clean tube. The myo-
cardial injury was assessed by determining the 
serum creatine kinase (CK), lactate dehydroge-
nase (LDH) and aspartate aminotransferase 
(AST) levels using an autoanalyzer AU-800 
(Olympus, Japan). The results were expressed 
in international units per litre.

Lactic acid content in blood and glutathione 
content in tissues

The lactic acid content in blood was measured 
using a blood lactic acid detection kit and a 
721 spectrophotometer (Beckman, US). Blood 
(0.1 ml) was processed with protein precipitant 
(0.6 ml). The mixture was centrifuged at 1700 g 
at 4°C for 8 min. The procedure was performed 
according to the kit guidelines. Colour reaction 
was monitored by measuring the absorbance at 
530 nm. The results were expressed as milli-
mole lactic acid per litre of whole blood.

The glutathione (GSH) content in the tissue was 
determined using a GSH detection kit and a 
721 spectrophotometer. Approximately 100 mg 
of myocardium tissue was homogenated with 
5% sulphosalicylic acid and 1 ml of PBS solu-
tion. The homogenate was kept on ice for 30 
min and then centrifuged at 34300 g at 4°C for 
20 min. Total GSH concentrations were deter-
mined by adding 2-nitrobenzoic acid into appro-
priate aliquots of the supernate. The procedure 
was performed according to the kit guidelines. 
Colour reaction was monitored by measuring 
the absorbance at 412 nm. Protein concentra-
tion of the supernate was determined using a 
BCA reagent (Pierce, US). The results were 
expressed as micromole GSH per gram 
protein.

ATP content in tissues 

The heart was arrested in vivo with a cold car-
dioplegic solution, and the myocardial tissue of 
the cardiac apex was immediately frozen using 
a metal splint precooled by liquid nitrogen. The 
frozen myocardial tissue was mulled into a fine 
powder using a mortar and pestle. The powder 
was transferred into a test tube containing 0.6 
N cold perchloric acid. The metabolites were 
extracted, and the extract was neutralised with 
a mixture of KOH and K2CO3. The extract was 
then centrifuged at 6800 g at 4°C for 15 min. 
The supernate (10 µl) was subjected to high 
performance liquid chromatography UV/VIS-
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152 (Gilson, France). The results were 
expressed as micromole ATP per milligram 
protein.

Assay of cardiac contractile function

Pentobarbital sodium (40 mg/kg) was used as 
anaesthesia in exposing the right common 
carotid artery. A polyethylene catheter filled 
with 100 U/ml of heparin saline was inserted 
into the left cardiac ventricle, and the other end 
of the catheter was connected to the press 
transducer of a four-channel physiological 
recorder (Nihon Kohden, Japan). After 5 min of 
stability, aortic systolic pressure (AOSP), aortic 
diastolic pressure (AODP) were measured. Left 
ventricular systolic peak pressure (LVSP), left 
ventricular developed pressure (LVDP) and 

±dp/dtmax were recorded continuously through 
aside arm in the aortic cannula using the Millar 
MIKROTIP catheter pressure transducer 
system.

Statistical analysis

All values were expressed as means ± the stan-
dard deviation ( x  ± S.D.). In order to analyze 
the correlation between variables, the 
Pearson's correlation coefficients were calcu-
lated and tested. Since our experimental design 
is a repeated measures experiment, based on 
the guidance of Ludbrook J’s article [19], 
repeated measures analysis of variance was 
performed to test the significance of the two 
variables (variable 1: treatment; variable 2: 
time) and their interaction simultaneously. In 
order to avoid excessive type I error, the 
Greenhouse-Geisser adjustment for multisam-
ple asphericity and Dunn-Šidàk adjustment for 
pairwise contrasts are preferred in the tests of 
within-subjects effects and multiple pairwise 
comparisons of repeated measurements 
respectively. All statistical analyses were done 
using the statistical software program SPSS, 
version 13.0. A two-sided probability value less 
than 0.05 were considered significant.

Results

Myocardium histology and water content

Changes in the pathomorphological features of 
the myocardium appeared after burn injury. 
Cardiac interstitial oedema, fibre engorgement, 
transverse striation derangement, cell bound-
ary unsharpness, and cytoplasm destruction 
were observed at 12 PBH. Inflammatory 
appearances, such as blood capillary engorge-

Figure 4. Effect of Gly-Gln dipeptide treatment on 
lactic acid content in blood at 12, 24, 48 and 72 
PBH. Data are mean±S.D. (n = 6 per group). Repeat-
ed measures analysis of variance was performed 
and Dunn-Šidàk adjustment for pairwise contrasts 
are preferred in the tests of multiple pairwise com-
parisons of repeated measurements, *P < 0.05, **P 
< 0.01 compared with the C group; ##P < 0.01 com-
pared with the B group.

Figure 3. Effect of Gly-Gln dipeptide treatment on myocardial zymogram activities at 12, 24, 48 and 72 PBH. Chang-
es in the activities of various indices: A. CK; B. LDH; and C. AST. Data are mean±S.D. (n = 6 per group). Repeated 
measures analysis of variance was performed and Dunn-Šidàk adjustment for pairwise contrasts are preferred in 
the tests of multiple pairwise comparisons of repeated measurements **P < 0.01 compared with the C group; #P < 
0.05, ##P < 0.01 compared with the B group.
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ment and erythrocyte exudation, were also 
observed in the myocardial tissues at 24 PBH. 
The GG group exhibited lesser structural dam-
age compared with the B group. Major patho-
morphological changes include cardiac intersti-
tial engorgement and oedema (Figure 1). Water 
content in the myocardial tissue was signifi-
cantly higher in B and GG group compared with 
the C group (P<0.01). The maximum water con-
tent in B group was observed at 48 PBH com-
pared with the normal control group. By con-

trast, Gly-Gln dipeptide supplements can 
reverse these changes, and the water content 
in GG group was lower than that in B group (P < 
0.05, P<0.01) (Figure 2).

Myocardial zymogram 

Low serum AST, CK, and LDH levels were found 
in the C group initially, but all increased evident-
ly after burn injury. Maximum serum myocardial 
zymogram activities were observed at 12 PBH 
(CK and LDH) and at 24 PBH (AST). Then, serum 
myocardial zymogram activities continuously 
decreased until minimum values were observed 
at 72 PBH. Serum myocardial zymogram activi-
ties in the GG group decreased compared with 
those in the B group (P<0.05, P<0.01) (Figure 
3).

Blood lactic acid content 

The C group exhibited low blood lactic acid con-
tent, which increased evidently after burn inju-
ry. The lactic acid content reached its maximum 
value at 24 PBH, and then it decreased contin-
uously until the minimum value was observed 
at 72 PBH. Although blood lactic acid content in 
the GG group was lower than that in the B group 
(P<0.05, P<0.01), this parameter remained 
higher than that in the C group (P<0.05, P<0.01) 
(Figure 4).

ATP content in myocardial tissue 

ATP content in the myocardial tissue continu-
ously decreased in the B group compared with 
that in C group (P<0.05, P<0.01). The minimum 
ATP content in the B group was observed at 72 
PBH. However, Gly-Gln dipeptide supplementa-
tion for 3 days reversed the changes, and the 
ATP content in the GG group was higher than 
that in the B group (P<0.05, P<0.01) (Figure 5).

GSH content in myocardial tissue

The C group exhibited a high GSH level in the 
myocardial tissue, which evidently decreased 
after burn injury in the B group (P<0.01). Gly-
Gln dipeptide administration improved GSH 
synthesis and increased GSH content (P<0.01 
vs. the B group) (Figure 6).

Assay of cardiac contractile function

Cardiac contractile dysfunction was observed 
at the early stage of burn injury. The AOSP, 

Figure 6.  Effect of Gly-Gln dipeptide treatment on 
myocardial GSH content at 12, 24, 48 and 72 PBH. 
Data are mean±S.D. (n = 6 per group). Repeated 
measures analysis of variance was performed and 
Dunn-Šidàk adjustment for pairwise contrasts are 
preferred in the tests of multiple pairwise compari-
sons of repeated measurements **P < 0.01 com-
pared with the C group; ##P < 0.01 compared with 
the B group.

Figure 5.  Effect of Gly-Gln dipeptide treatment on 
myocardial ATP content at 12, 24, 48 and 72 PBH. 
Data are mean±S.D. (n = 6 per group). Repeated 
measures analysis of variance was performed and 
Dunn-Šidàk adjustment for pairwise contrasts are 
preferred in the tests of multiple pairwise compari-
sons of repeated measurements *P < 0.05, **P < 
0.01 compared with the C group; #P < 0.05, ##P < 
0.01 compared with the B group.
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AODP, LVSP, and +dp/dtmax of the B and GG 
group decreased compared with those in the C 
group. The minimum values of the parameters 
used in myocardiac mechanics were observed 
at 48 PBH (AODP) and 72 PBH (AOSP, LVSP, and 
+dp/dtmax). The cardiac function indices in the 
GG group improved significantly compared with 
the B group (P<0.05, P<0.01) (Figure 7). In 
addition, Pearson correlation analysis showed 
that synthesis of ATP and GSH were closely 
related to the improvement of myocardial con-
tractile function in the GG group (P<0.05, 
P<0.01) (Table 1).

Discussion

Gly-Gln dipeptide is synthesised from gluta-
mine and glycine. Both substances are benefi-
cial to protect myocardial cells in I/R injury [13-
17]. However, almost no study has been done 
to demonstrate the cytoprotective effect of Gly-
Gln dipeptide on cardiocyte after burn injury. 

The present study shows that myocardial histo-
logical structure and function are damaged sig-
nificantly after burn injury. Glycyl-glutamine 
dipeptide supplementation is beneficial to myo-
cardial preservation via improved cardiocyte 
energy metabolism, increased ATP level and 
glutathione synthesis.

Myocardial energy metabolism improvement 
using Gly-Gln dipeptide after burn injury 

Although the main energy sources of the cardi-
ac myocyte are glucose and fatty acid, several 
studies have shown that glutamine can improve 
energy synthesis in the pathological state [12, 
13, 15, 20]. The results from the present study 
indicate an obvious abnormality in energy syn-
thesis and energy reserve in cardiac tissues 
after burn injury. ATP content in the myocardial 
tissue decreased remarkably in both GG and B 
groups compared with C group from 12 PBH to 
72 PBH. However, the ATP content in the GG 

Figure 7.  Effect of Gly-Gln dipeptide treatment on cardiac function at 12, 24, 48 and 72 PBH. Changes in the vari-
ous cardiac function indices: (A) AOSP; (B) AODP; (C) LVSP; and (D) +dp/dtmax. Data are mean±S.D. (n = 6 per 
group). Repeated measures analysis of variance was performed and Dunn-Šidàk adjustment for pairwise contrasts 
are preferred in the tests of multiple pairwise comparisons of repeated measurements *P < 0.05,**P < 0.01 com-
pared with the C group; #P < 0.05,##P < 0.01 compared with the B group.
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group was higher than that in the B group from 
24 PBH to 72 PBH.

Simultaneously, the blood lactic acid content 
also increased significantly, suggesting that 
aerobic oxidation was blocked and anaerobic 
glycolysis increased after the early stages in 
burn injury. Gly-Gln dipeptide administration 
improved aerobic oxidation, inhibited anaerobic 
glycolysis, and reduced lactic acid accumula-
tion. These results demonstrate that burn injury 
can induce myocardial ischemia, oxygen uptake 
insufficiency, and oxidative metabolism block-
age. Gly-Gln dipeptide supplementation signifi-
cantly improved myocardial tissue energy 
metabolism and promoted ATP synthesis.

Gly-Gln dipeptide is rapidly hydrolysed by dipep-
tidase and its half-life in plasma is less than 10 
min. These characteristics make Gly-Gln dipep-
tide an efficient source of glutamine and gly-
cine [21]. Glutamine is one of the principal free 
intracellular amino acids in mammalian cardiac 
myocyte that maintains its normal energy 
metabolism and influences cellular activities 
[22]. Recent studies have shown that glycine 
can protect cells against ischemic injury by pre-
venting cellular membrane leakage [16]. Glycine 
also protects myocardial cells by enabling ATP-
depleted cells to maintain their structural integ-
rity through ion homeostasis [17].

Both glutamine and glycine are highly utilized 
by myocardial cells. Glutamine is quickly trans-
ported to the cardiac myocytes via high-capaci-
ty, saturable, stereospecific, and sodium-
dependent transporter in the cardiocyte 
membrane [12, 20, 23, 24]. A previous study 
has shown that cardiac glutamine catabolism 

Table 1. ATP, GSH and cardiac contractile function correlation analysis
Group Index AOSP AODP LVSP +dp/dtmax

B ATP Pearson 0.2088 0.3306 0.6236** 0.6496**

Sig. (2-tailed) 0.2515 0.0646 0.0001 0.0001
GSH Pearson 0.0911 0.1295 0.4197* 0.5091**

Sig. (2-tailed) 0.6199 0.4800 0.0168 0.0029
GG ATP Pearson 0.3438 0.1655 0.5999** 0.4191*

Sig. (2-tailed) 0.0540 0.3655 0.0003 0.0170
GSH Pearson 0.4320* 0.4549** 0.4306* 0.8600**

Sig. (2-tailed) 0.0136 0.0089 0.0139 0.0000
Data are mean±S.D. (n = 6 per group). Pearson correlation coefficients of ATP, GSH and myocardial contractile function in the 
GG group (*P<0.05, **P<0.01). *Correlation is significant at the 0.05 level (2-tailed), **Correlation is significant at the 0.01 level 
(2-tailed).

rate is at least four-times higher than that in the 
skeletal muscle [22]. Glycine receptor has been 
found in the myocardial cell membrane, and 
myocardial cells utilize glycine effectively [16]. 
Thus, Gly-Gln dipeptide is more suited to be 
used in myocardial cells.

Glutathione synthesis promotion using Gly-Gln 
dipeptide after burn injury

During reperfusion after myocardial ischemia, 
molecular oxygen is reintroduced to the isch-
emic myocardium and is converted to oxygen 
free radicals. These radicals are toxic and can 
oxidise protein sulfhydryl groups as well as pro-
mote further tissue injury by inducing lipid per-
oxidation of cell membranes [25], Furthermore, 
a huge amount of free radicals, produced by 
the post-burn outburst inflammatory reaction, 
can result in the damage of cardiac myocyte 
[26, 27]. Nabavi, SM et al. find many antioxi-
dants, such as quercetin and curcumin, have 
protective effects against oxidative stress in 
the tissue and cells [28, 29]. GSH is a major 
antioxidative substance, it can protect mam-
malian cells against ischemic injury induced by 
oxidative stress and maintain the structural 
integrity of cells [17]. The results in the present 
study indicate that the myocardial GSH content 
was reduced significantly at the early stage of 
burn injury, and higher in GG group than that in 
B group from 24 PBH to 72 PBH. These results 
demonstrate that Gly-Gln dipeptide supple-
ment can significantly improve myocardial tis-
sue GSH synthesis, abate cardiac myocyte lipid 
peroxidation injury, protect mitochondrial respi-
ratory function, and ameliorate cardiac energy 
metabolism.
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Myocardial damage alleviation and cardiac 
blood-pumping function improvement using 
Gly-Gln dipeptide after burn injury 

LDH, CK, and AST are the major metabolic 
enzymes in the heart and can be released into 
the serum during cardiac damage. Our results 
show that the serum AST, CK, and LDH levels 
increased quickly after burn injury and reached 
maximum values at 12 PBH. These values in 
the B and GG groups were evidently higher than 
those in the C group from 12 PBH to 48 PBH. 
Gly-Gln dipeptide supplement reduced the 
increase in serum AST, CK, and LDH levels com-
pared with that in the B group. After severe 
burn injury, the myocardial zymogram changed 
significantly, and histopathological changes 
were also observed. At 12 PBH, cardiac intersti-
tial oedema, fibre engorgement, transverse 
striation derangement, cell boundary unsharp-
ness, and cytoplasm destruction were 
observed. Inflammatory appearances, such as 
blood capillary engorgement and erythrocyte 
exudation, were also observed in the myocar-
dial tissues at 24 PBH. During ischemia and 
hypoxia, the pathomorphological changes, 
such as punctiform and lamellar necroses, 
were more apparent at 48 PBH. Gly-Gln dipep-
tide supplement reduced significantly the struc-
tural damage, compared with the B group. The 
major pathomorphological changes include 
cardiac interstitial engorgement and oedema.

We have shown in our previous study that the 
myocardial regional blood flow after severe 
burn declined significantly at 1 PBH and it still 
markedly lower than that of the control group at 
24 PBH [2]. The structural damage induced by 
ischemia/hypoxia in the myocardium tissue 
caused cardiac blood-pumping dysfunction. 
The results in the present study show that 
some parameters of myocardiac mechanics 
were altered significantly. The AOSP, AODP, 
LVSP, and +dp/dtmax decreased with different 
levels from 12 PBH to 72 PBH. This suggests 
that at the early stage of burn injury, cardiac 
contractile function, cardiac afterload, periph-
eral vascular resistance, and maximal isolength 
tension of the myocardial fibres all decreased 
significantly. The results further suggest that 
the velocity of myocardial contractile element 
also decreased. Gly-Gln dipeptide supplement 
can significantly increased the AOSP, AODP, 
LVDP, and +dp/dtmax levels and improve cardiac 

contractile function compared with the B group. 
Moreover, the changes in the contractibility 
parameters closely correlated with myocardial 
energy metabolism. Gly-Gln treatment after 
burn injury increased the GSH level and 
improved energy metabolism as well as cardiac 
contractile function. High-energy phosphate 
compounds were used by cardiac myocyte as 
an energy source, and affecting directly cardiac 
myocyte activity and systolic function. 
Therefore, we infer that the possible mecha-
nism of Gly-Gln dipeptide on cardiac protection 
function after burn injury is due to the improved 
GSH synthesis and cellular energy metabolism, 
as well as the reduced lipid peroxidation dam-
age, in cardiac myocyte.
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