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Study on the Effect Mechanism of Iridoid Glycosides of Scrophularia ningpoensis Inhibiting Cardiomyocytes
Apoptosis in Myocardial Infarction Model Rats Based on Different Caspase Apoptosis Pathways

LIANG Jian', LUO Jielu', CAI Qingqun', XU Liangkui’, LI Mai’, HUANG Haichao® (1. Dept. of Pharmacy, the
First Affiliated Hospital of Guangzhou University of TCM, Guangzhou 510405, China; 2. Experimental
Training Center, Guangdong Food and Drug Vocational College, Guangzhou 510520, China)

ABSTRACT OBJECTIVE: To study the effect mechanism of iridoid glycosides extracted from Scrophularia ningpoensis
inhibiting cardiomyocytes apoptosis in myocardial infarction model rats. METHODS: The male Wistar rats were randomly divided
into sham operation group, model group and S. ningpoensis iridoid glycosides low-dose, medium-dose and high-dose groups, with
10 rats in each group. Myocardial infarction models were established by ligating the left anterior descending coronary artery of the
rats, and sham operation group was only threaded without ligation. After the model was established, each administration group was
given S. ningpoensis iridoid glycosides suspension intragastrically at three different doses of 50,100,200 mg/kg (by the amount of
total glycosides extract) with 10 mL/time, twice a day, for consecutive 7 days. Sham operation group and model group were given
constant volume of normal saline intragastrically with same method. The changes of S-T segment of lead ECG Il were recorded

before, after and during 7 days of administration. Cardiac function of rats was examined. The serum levels of LDH, CK-MB, c¢Tn

I , NT-pro BNP and TNF-o were determined by colorimetry,
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cardiac myocytes were detected by ELISA, enzymolysis colorimetry or enzymatic fluorescence assay. RESULTS: Compared with
sham operation, electrocardiogram S-T segment was significantly elevated and the left ventricular end-diastolic diameter and left
ventricular end-systolic diameter were significantly increased in the model group; left ventricular ejection fraction and short axis
shortening rate decreased significantly; serum levels of LDH, CK-MB, c¢Tn I , NT-pro BNP and TNF-a were increased
significantly; there were a large number of yellow-brown apoptotic cells in myocardial tissue; the activity of SOD in myocardial
tissue was significantly decreased while the content of MDA was significantly increased; the protein expression level of Bcl-2 and
Bcel-2/Bax were significantly decreased, while the levels of Bax, Cyt C, Caspase-3, Caspase-8, Caspase-9, Caspase-12 and
Calpain were significantly increased (P<<0.05 or P<<0.01). Compared with model group, above indexes and pathological changes
of myocardial tissue were improved significantly in administration group; the level of Bcl-2 and Bcl-2/Bax in cardiomyocytes
increased significantly, while the levels of Bax, Cyt C, Caspase-3, Caspase-8, Caspase-9, Caspase-12 and Calpain decreased
significantly (P<<0.05 or P<<0.01). CONCLUSIONS: S. ningpoensis iridoid glycosides can inhibit the activation of Caspase-3 by
inhibiting three apoptotic pathways related to Caspase-8, Caspase-9 and Caspase-12, and then inhibit the apoptosis of
cardiomyocytes.

KEYWORDS  Scrophularia ningpoensis; Iridoid glycosides; Myocardial infarction; Caspase; Apoptosis pathway; Mechanism;
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Fig 1 Changes of S-T segment in electrocardiogram

of rats in each group
TG, P<0.01; SEERIZT LR, "P<<0.05,P<<0.01
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Tab 1 Results of cardiac function index levels of rats

in each group(x+s,n=10)

A1 LVEDd,mm LVEDs, mm LVEF, % LVFS, %
BFAA 3864028 1534011 9374921 6030+5.69
fA 4734035 2794023° 7956+781°  41.09£397°"
S 4564035 251£0.19° 8450£717  46.284498°
LA 443£03% 2.16+0.16° 88468.05° 513245457
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0 S F AR R, *P<0.05, **P<0.01; SRR AL, P<
0.05,7P<<0.01

Note: vs. sham operation group, * P<<0.05, “* P<<0.01; vs. model
group,’P<<0.05,"P<<0.01
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Tab 2 Results of serum marker levels of rats in each
group(x+s,n=10)

A1 LDH,U/L  CK-MB,kU/L cTnI,ng/mL NT-pro BNP,ng/L TNF-a, pu.g/mL
BFAA 14825£13.09 1054%7.6 346352054 1194541200 151£017
R 2075042039 1830+ 17.11° 75948+69.04° 23621428317 231£0.60"
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T G EFARL LR, P<0.01; SHORA AT, P<0.05,"P<
0.01

Note: vs. sham operation group, ™ *P<<0.01; vs. model group, ‘P<<
0.05,"P<<0.01
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Fig 2 Micrograms of myocardium apoptosis of rats in
each group (TUNEL method, x200)
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Tab 3 Results of myocardial oxidative stress index
levels of rats in each group(x+s,n=10)

A5 SOD,U/mg prot MDA, pmol/g prot
BFAH 4977+528 23.01£27
enikil 33744359 55.70£7.05°
RiietE 37501400 5021 £537
A 4084458 3761£362°
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e 5IFARLIAE, " P<0.01; 5L 4, "P<<0.05,7P<
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Note: vs. sham operation group, ““P<<0.01; vs. model group, "P<
0.05,%P<<0.01
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Tab 4 Results of protein expression levels of Caspase apoptosis pathway related protein in myocardium of rats in

each group(x+s,n=10)

A5 Bcl-2,ng/mL Bax,ng/mL Bel-2/Bax Cyt C,ng/mL Caspase-3,U/gprot Caspase-8,U/g prot Caspase-9,U/g prot  Caspase-12,U/g prot Calpain
BFAH 49.8516.02 23.611+242 2111032 2045+355 13610.13 08120.11 0.35+0.08 048+0.07 1.01£0.01
el 25204537 43944620 057+0.05™ 38.65+6.82" 63710927 1974082 0.52£0.06" 098013 2461042
[ERmdma 3147x620° 3514530 0.91+0.09" 33.59+49¢" 5024098 1.824£0.71° 047+005° 0854009 230+0.56
eyl 39.64£7.01° 30.08+5.18° 13240327 28381648 4204028 1.49£0.65 0.42£0.05° 0.73£0.06 2094039
FAlEZA 4587£6.02" 25.16£4.50" 1.86£0.84" 23.06£5.13" 22740307 1241029 0.38£0.03° 0.58£0.05" 1.72£0.36"

T SEFARA R, P<0.01; SEAIL 4L, "P<<0.05,7P<<0.01

Note: vs. sham operation group, **P<<0.01;vs. model group,“P<<0.05,*P<<0.01
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