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Protection of glucagon-like peptide 1 on myocardial injury in type 2 diabetic rats
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Abstract: Objective To investigate the beneficial effect of glucagon-like peptide 1 (GLP-1) on myocardial injury in type 2 diabetic
rats. Methods SD rats were fed with high-fat and high-sugar diet for 4 weeks and intraperitoneally injected with a small dosage of
streptozotocin (STZ, 40 mg/kg). Established diabetic rats were divided into diabetic model group and GLP-1 treatment group. Two
groups were subjected to 7 d infusion of saline or GLP-1 (30 pmol/kg per min) with mini-pump. After sacrificed, isolated rats hearts
were perfused to the Langendorff technique for evaluating the cardiac function and observing morphology. Results The dysfunction
of left ventricular of diabetic rats was recorded at day 10 after STZ injection. Compared with the normal group, at day 23, the LVDP,
RPP, dp/dtmax, and m-dp/dtmax in diabetic rats were decreased 40.80%, 51.50%, 50.87%, and 52.81%, respectively. Morphologically,
there was a significant increase of inflammatory and apoptosis cells. Masson’s trichrome staining showed that both perivascular and
interstitial collagen contents were increased. In GLP-1 group, the LVDP, RPP, dp/dt,,.x, and m-dp/dt,,,, were increased 25.36%, 10.90%,
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22.62%, and 30.07%, respectively. Morphologically, there was a significant reduction of inflammatory cells and apoptotic index.

Masson’s trichrome staining showed that GLP-1 suppressed both perivascular and interstitial collagen contents in LV with

statistically significant difference (P<<0.05) . Conclusions

These results demonstrated that type 2 diabetic myocardial injury

showed compensatory fibrosis, interstitial fibrosis, increased inflammatory cells and apoptosis. Continous infusion GLP-1 improved

the left ventricular dysfunctions and myocardial contractility.
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1.1.2 F25 BRI w % (STZ, Sigma A,
5 S0130-1G), GLP-1 (g4 ik kA R
NHE], kS 1G), Glucose (Sigma A a], #t's
G7021-100G), EflEEBEIAREL (5 10%5E M. 20%
FEWE . 2.5%H[EIRE) TR 7 R REK 2= 525 3
L», TUNEL FBEA5AIEE (Ht5 C1088). HE Ziff
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mmol/L.MgSO47H,0 1.2 mmol/ L. CaCl, 2.9 mmol/L+

NaHCOs 2.5 mmol/L. Glucose 11.1 mmol/L),
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FRERIE (L[ Alzet A7), RM2235 A1) A HL
(Leica &~ A])o

1.2 KWHE
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H(302.72+12.85) g, thmTIEH 4L (263.12+
10.32) g, FFAENERER BARE, (H K 5 G
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Table 1 Changes of food intake, body weights, and blood sugar of SD rats ( x*s,n=80)

2 5 24 h T /g A5 /g 25 J LA/ (mmol- L)
I 19.24+2.34 263.12+£10.32 3.840.2
[ 22.14+2.77" 302.72+12.85" 49+0.5
Bl PRI 23.61+2.58" 291.56+10.78 20.8+1.1"

HIEHALLE: "P<0.05
"P<0.05 vs normal group
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W, fEKRER (LVDP) B5 T 5.40%, OF
I FEfd (RPP) a7 T 7.83%, m-dp/dime, (e
EEPIKRIE AR T R OOH ) W T 26.44%. K
5510 RIS, KO D Refabr LG, 02 . LVDP,
RPP. dp/dtmax (ZEo00 WG B3 53 LT HE R

m-dp/dt e 78 HIBEIK T 14.67%- 19.15% 31.01%.
48.61%. 20.61%, ZrHAGH RN (P<0.05),
MR 23 KIS B A O = T RERERS, L
Wi fe S ] 9855, LVDP. dp/dtmes m-dp/dma, 7
WAL T 40.8%. 50.87%. 52.81% (P<<0.05). 4
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Table 2 Cardiac function change of diabetic rats with time changes

A5 D#/(YK-min')  LVDP/mmHg RPP/(mmHgmin") dp/dy./(mmHg-min ") m-dp/dfy,/(mmHg'min ")
EH 259.5043.00 91.26+5.75 23681.97+17.25 3 184.12+115.09 -1607.84+74.71
BRI 5d 265.0045.29 96.18 +2.64 25487.704+13.97  2209.25+78.25 —2033.07+£68.67

10d 221.334+6.51° 73.78+£1.27 16329.734+827"  1636.24144.89" -1276.42+63.17"

15d 236.0020.45"  69.32+2.72" 16359.524+6.66"  1882.92+106.74 —1520.74+47.34"

20d 234.00+4.58" 60.724+1.20" 14208.48+5.50"  2044.29+63.46" -924.01+10.40

HEWAWE: "P<0.05

"P<0.05 vs normal group
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Fig. 3 Heart histomorphological change in diabetic rats
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RO LThRE. 453 EoR: GLP-1 AbBE41fY) LVDP ik
(89.66+4.19) mmHg, RPP % (20 621.8477.80)

mmHgmin, dp/dfye 4 (2 177.03+162.23) mmHg/min,

2.4

m-dp/dtpma A (=1 763.06+45.28) mmHg/min, 55X
WAL A S T 25.36%. 10.90% 22.62%-
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Table 3 Effect of GLP-1 by in vivo perfusion on heart function of diabetic rats

4 5l DF/Rmin)  LVDP/mmHg RPP/(mmHgmin ") dp/dfme/(mmHgmin")  m-dp/dt,,/(mmHgmin ")
I 2314+6.36 71.52+0.89 18 595.20+5.66 1775.40+21.16 —1355.47+150.20
el 228+9.91 74.62+1.32 17 013.36+13.08 1 665.60+46.90 —1324.53+76.05
GLP-1 230+18.57 89.66+4.19° 20 621.80+77.81" 2177.03+£162.23" ~1763.06+45.28"

SRR "P<0.05
"P<0.05 vs model group



LR S

Drugs & Clinic

F2o% F2® 201442 H8 <129 -

2.5 GLP-1 X #EFRHm KR O AR S FRIE I
ARG, RO NI R AL, EL T d4GT
iﬁﬁWE&Guw,ﬁ?%lo%%ummnﬂ
TR R IR 4 S 2K B, L O S 2B &
mgogmﬂﬁm%,HEﬁém%ﬂ$@rﬁm
D LAR M-S RE ST, R/NEIAT, R B S sl

,b¢n¢fﬁ%

/\/

r\{) mt‘

() '1 v

(‘ Vr

[}
;' TUNEL
Reta

Masson’s trichrome 444,45 5 2 7 0o LAH g 2 7] L if.
R R 2T A A BT S8 () 19 - B % . TUNEL
ol s AT 2 n] WL D SR O A, T A
BHBD . PN RRERET: GLP-1, BRI KR LA
(BT LT et . AEEPELF i RIEGH R RO T
A N3G 22 A RE R RO A 0 Bk . LI 4.

E 4 SRTECMMBIRESFETL

Fig.4 Changes of myocardial cell morphology of rats in treatment group
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