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WE: B KAFANLHF LFRF LIREH 509 KR H9c2 & Mg fefe X a9tk 45 R B2kl Fik  (1)4RSk
B KR He2 S Lam e, KA MTT &30 R VR B 61 3 B EIR%(0.625, 1.25, 2.5, 5. 10 wmol - L) F= R
Bl R EINLH L(1.625, 3.125, 6.25. 12,5, 25.0 pg-mL ) ilia it id heh%m ., (2) RAFAHE LR E
FFC M KRR, Ry N EFa, BAMA, BRLF L FRAefERLH LErka, 455 mie
Fh P 254 Tmage] R4 F | 2K EF PCR FH RERLH L 125 pg-ml ' A7 R B EREHF69 0 lamie i
& AR A S JUAE K A8 & BE RS 2L B ANP, B-MHC % a-SKA &k 6%, kel b, e BFEAL W iba s KM
B VI 4055 R5 B A,(PLA2G6) . =Btttk Bs ((DGKZ) . HibAriR 1L m sk it —B5 5 1(GPCPD1) A 847, ¥
INZHF L AT F AR LA A 5o o Ml fe Lik 3 APE R B KA 6% em ;. 2t — A PLA2G6 #= DGKZ & @ A 4%
4%, KA Western Blot % # B ¥E N2 HF L - F & K LI &5 5695 s i PLA2G6 #= DGKZ & & R iA 9%
w, R O(1)5 Ewakin, F&%F ERE(0.625~10 pmol - L) An K23 L(1.625~25 pg-mL™") % L 2m i
FHEAAZHR(P>005), KAFREMFRE LRZE 10 pmol - L' o K23 L 12.5 pg-mlL ' #ATE %,
(2) 5 Ewamrkdr, AL E @RI M(P<0.05), SIIEXAEEELARE ANP, B-MHC. a-SKA %
ik A (P<0.05), PLA2G6. DGKZ. GPCPDI mRNA % ik Eif(P<0.05), PLA2G6 #= DGKZ & & & ik 3% Jm
(P<0.05); SaERELE, FINLHF L FRAES B Mamie g @R (P<0.05), RS XAGX RS L
B ANP. B-MHC. a-SKA % i (P<0.05), T PLA2G6. DGKZ. GPCPDI mRNA % ik (P<0.05), M1%
PLA2G6 #= DGKZ & & &35 (P<0.05). &1t H+ARLF LTE4MFAF LREFFHommek, Ths
A2k ok B RS AR B PLA2G6 A= DGKZ 89 kA A %
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Abstract: Objective To investigate the protective effect of momordicoside L on isoproterenol-induced hypertrophy
in rat H9¢2 cardiomyocytes. Methods (1) Rat H9c2 cardiomyocytes were cultured in vitro. The effects of both
isoproterenol at different concentrations (0.625, 1.25, 2.5, 5, 10 pumol + L") and momordicoside L at different
concentrations (1.625, 3.125, 6.25, 12.5, 25.0 wg-mL ') on cardiomyocytes viability were evaluated by MTT
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method, respectively. (2) Isoproterenol was used to induce cardiomyocytes hypertrophy. After cultured for 24 h,
H9¢2 cardiomyocytes were divided into the normal group, model group, momordicoside L intervention group and
momordicoside L alone group. The effects of momordicoside L on isoproterenol-induced cardiomyocytes hypertrophy
were evaluated through measurement of cardiomyocytes surface area and expressions of hypertrophy— related fetal
genes including ANP, B-MHC and a—SKA. We further observed the effects of momordicoside L on the expressions
of glycerophospholipid metabolism enzymes including PLA2G6, DGKZ and GPCPDI1 in isoproterenol- induced
cardiomyocytes by fluorescence quantitative PCR and Western Blot, respectively. Results (1) Compared with the
normal group, isoproterenol (0.625 ~ 10 pwmol « ') and momordicoside L(1.625~25 pg-mL™') had no significant
effects on cell viability. In this study, isoproterenol 10 wmol+L™" and momordicoside L. 12.5 pg-mL™" were selected
to perform the experiment. (2)Compared with the normal group, the cardiomyocytes surface area in the model group
was increased (P <0.05), the levels of ANP, B—MHC and a—SKA were upregulated (P <0.05), the expressions of
PLA2G6, DGKZ and GPCPD1 mRNA were upregulated (P <0.05), the protein expressions of PLA2G6 and DGKZ

were increased (P <0.05). Compared with the model group, momordicoside L intervention group reduced

cardiomyocytes surface area (P<0.05) as well as the levels of ANP, B—- MHC and a- SKA (P<0.05) ,
downregulated the expressions of PLA2G6, DGKZ and GPCPD1 mRNA (P<0.05), and decreased the protein
expressions of PLA2G6 and DGKZ ( P < 0.05 ). Conclusion Momordicoside L attenuates isoproterenol—induced
cardiomyocytes hypertrophy by preventing the expressions of PLA2G6 and DGKZ. The anti—cardiac hypertrophy of
momordicoside L. may be related to its inhibition of glycerophospholipid metabolism.

Keywords: Momordicoside L; momordica charantia; cardiomyocyte hypertrophy; isoproterenol; glycerophospholipid

metabolism; rat H9¢2 cardiomyocytes
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Figure 1 = Structural formula of momordicoside L
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HARARAF; WI-I =58 bm 5546, Bl
e R AT BR A | s SW-CJ-1D B NS TAES
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1.4 HIREE IR HOc2 UL R FH & 10%J15 4 135
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FREEATRESE, BE 2 d BRI 1R, MU A E 80%~
909} ] HE 7525

L5 SEo9'RF BB & F IR AF Lo H9e2 O LA iR
W 1w He2 O LRI DL AR FL 5x10° A 1Y %5
R T 96 fLAR T, 4L 100 pL, RF: 24 h 5, 4
AIMA 0.625, 125, 2.5, 5. 10 wmol - L' (7N
FRREE 1,625, 3.125, 6.25, 12.5, 25.0 pg-mL'HY
TR L, IEFNNA 1% DMSO, #4154
AL ZiWVER 24 h, WAERFREE, A 1 mg-mL”
) MTT I8, 4L 50 wl, 37 CIHE 4 h 5, F:
MTT %W, A DMSO ¥, HL 150 wl. EEFR{X
570 nm I EWOGEE (A A, 115 41 i 3 i 410 il =%
(IC) o 1C(%)=(A ria—A nza) /A w52x100%

1.6 BEIRIEET . e ndl emey KT 157 miE
MTT SZE02E R IF-Z %45 K52 il H9e2 L AILAN i
RERAEARY , Rhors LA i 2 1 AL R RC WLAE A 56
JRAGFER ANP, B—-MHC . o-SKA Fik FiEH R
ST o KB KA MR 35 mm B FRIL
U WL S TR A SR DL Sx10° 20 i 2 R
Filr, S DRRNER (160K 5206 DL 1107 20 it 3 B e
RigE 24 h JGBEPLT N 4 4. IEW A, A HAl 4%
ZH AR TR VAT (1%0 19 DMSO) 3 #HIZ, IA SN
B ERRER 10 pwmol - L5 98N L THIZH, fidein
AT L 125 pg-mL” T 1 h, REMASFRN
B ERRER 10 pmol - L5 35 /N L BAAZH, fInAGE
JREA L 12,5 wgemL™,

1.7 H9c2 LN A m BUW & 25901ER 24 h )5,
PBS ¥4l 2 ¥k, iz MShot Image Analysis System
XA AR B EA TR, SR A Tmage) R0 20 L4
[ iiTp A

1.8 H9c2 UL &M A KA G R BG BE P Bt ik % 1
OB G IE IR IE 251EH 24 h J5, F51¥% PBS
VeANHE 3 WK, W AR AN B, Fi B U B P A A
RNA, M RNA WREEIFHE LR . B 1 pg RNA %%
S, A eDNA WA R 37 °C 15 min, 85 C
5 s. FfiJE LA cDNA AfEHR , #57 qPCR R VK R .
FRARE NCBI BRI primer 3 A5 19, ZHEE
TAEY TRECEE) BhARAR S, & PCR
Sl FI W 1. qPCR R4 F R : 95 °C 30 s;
95°C 10s, 58 C 30s, 72 °C 30 s, 40 MEH, 44
L 18S rRNA NS EEA, 10 (5B HITEN 2
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PRUEIT ST O WUE AR SCHRIG L ANP, B-MHC.,
a—SKA DL K H B AR Clhs AR AH DGR AL K] PLA2G6
DGKZ ., H 85 I Gl 2 — R 1 (GPCPD1) i3
ikt

®1 WHEE PCRIIMFT!

Table 1  Primer sequences for fluorescence quantitative PCR
HEN RR/T1L) T
ANP 5’-TCTCCATCACCAAGGGCTTC-3"  5’-TGACCTCATCTTCTACCGGC-3’
B-MHC  5'-GAGTTCGGGCGAGTCAAAGA-3"  5’-AGCCTCTCGGTCATCTCCTT-3’
o-SKA  5'-GAAGGACCTGTACGCCAACA-3"  5'-TCCACACTGAGTACTTGCGC-3
PLA2G6  5’-ATGGCCCGAATGCTTCTGAA-3"  5'-TGGTGTGTTCCCATGCTCTC-3’
DGKZ 5’-TGCCCCTGGATGTCTTCAAC-3"  5’-GGTCCATTCCGTCACACACT-3’
GPCPD1  5'-TGAGAGAAGCGCTGGAATCC-3"  5’'-TTGTTGAGTTCCCTGCACCA-3’
18StRNA  5°-GGCCGTTCTTAGTTGGTGGA-3" 5’ -TGAGCCAGTTCAGTGTAGCG-3’

1.9 H9c2 o JUL &n i Hih 8% 0 £Q 3 A OC Bl 2R
PLA2G6 il DGKZ H 1%k Z5YfEH 24 h )5, M
7% PBS VEAIM 3 Ik, WAEIF A man iy, I 8 vk
FEFF AT AT . B 40 wg B ETE 10% 5 5 itk
17100 V fH R VK, BfJE 90 V fH R 100 min,
5% BSA H M 1 h J5 4351 A PLA2G6 — i1 (1:
2 000). DGKZ —1(1:2 000), B-actin —#5(1:500),
4 CHEEK, ERPUHFEF 30 min, KA ECL{k
R ERINAR TR E O . B e, JFE
#izkns, iz Image] BAFHEAT00T .

110 Sl Fab By ik i PR IR + AR iR
(x +s5) s, WA GraphPad prism 8.0 #1748 1177
Bro ZA R EATE IES 3 H oy 2255 B L R 3R
T ESMr, SR)5 34T Student Newman—Keuls 22 5 |1
B, P<0.05 #rESFHAGIT R,

2 R

2.1 AR R S a ¥ ER R H9c2 (LA )
W W2 R, SIEFAE, SN LR
FTE 0.625~10 wmol - L ¥ FEE I I XT HOc2 (LA
WA R RN (P>0.05) . ZHMHECHR, RFR
VeSS FARZE 10 wmol - L' FH TS0 LA AT
KA,

2.2 Al E Y IS AF Lo HOC2 o ULANL TS Jy i
MW g 3 s, SE®EALK, WL
16 1.625~25 g mL ™ ¥ JEJE X HOe2 0> L4 L
A BAEEP>005) . AU EHSREH L
12.5 pg-mL™ T PEM o IR L XS FIRRT
S0 LA AE R ) 5

+ 1765 -
®2 RAEBLBRE HIc2 L AAAETE IR (« £ 55,
n=5)
Table 2 Effects of isoproterenol on cell viability in H9c2
cardiomyocytes (x *sz, n=5)
151 59/ (pmol - L) AfH
IERH - 0.636 = 0.014
SNE EIRRA 0.625 0.631 = 0.039
1.25 0.686 + 0.013
2.5 0.643 + 0.027
5 0.628 + 0.013
10 0.632 + 0.067

®3 ERNEH L3 HIc2 (L BLAERETE BRI (x +5:, n=5)
Table 3 Effects of momordicoside L on cell viability in H9¢2

cardiomyocytes (x *s7, n=5)

215 i/ (ug-mL™) AfH
IEH - 0.589 +0.023
KB L4l 1.625 0.586 + 0.048
3.125 0.605 = 0.019
6.25 0.594 + 0.041
12.5 0.597 = 0.038
25 0.566 = 0.025
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LI SN L BRI S0 HOc2 (U JILZ it 2 1 A
e Sak, FNEAF LS xt HOe2 (O WLAN e e i
UG B, SIEFALE, 2R 58X
(P>0.05),
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20 YL R G R JiG BE P Sk i g &L 3 s
HIEFA LR, SRS LR ZRARIZ A0 WL e
KA AG L ANP, B-MHC 2 o—SKA FikHH
LFH(P<0.05), S LE, ATEREH LT
s, bk 3 DR RAIE N (P <0.05), 4
R, KR LI SN E ERRE T H9c2
DA AR KA ARG LR ANP, B-MHC J a—SKA
Fik B, B4, SIEWA R, WTEHE L
TG FE L (P>0.05),

25 IR LY ' EIRE G S HI2 L
0 YL H 3ol e s AR G B PR GRS A 4
s, SIEFALE, SFE DR RBA A H
Wl AL O B L PLA2G6. DGKZ il GPCPD1 235
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Figure 2 Effect of momordicoside L on the surface area of H9¢2 cardiomyocytes induced by isoproterenol (x % sz, n=6)
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Figure 3 Effects of momordicoside L on the expressions of hypertrophy—related fetal genes in isoproterenol induced H9¢2 cardiomyocytes
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Figure 4  Effects of momordicoside L. on the mRNA expressions of glycerophospholipid metabolism enzymes in isoproterenol induced

H9¢2 cardiomyocytes(x +s:, n=5)
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Figure 5 Effects of momordicoside L on the protein expressions of PLA2G6 and DGKZ in isoproterenol induced H9c2 cardiomyocytes

(x 55, n=6)

I AT 10 HOc2 U LA A H yh Bl AR A S AH SC il 25
PLA2G6 #il DGKZ %3k L., HA, HIEW4AL
B, WKEH L AMmARn2ZS L8 E X (P>
0.05)

3 iFig

OB H L4052 =00 A B, O LR
RAENMUIAIT I RN O FE O HUIE RS
ONHMARBISG K, EAA R Z . IVN T E L
St WUB KA SEHRAG SE R 235 LIRS ARAE™, 37 N
b oy REONT S . a2 R, B2
25 A MR E RN, BFAE R B L Y
LA S IE D RE 80N O WL ol /P8 A 453405 () A
BETAR, AR i 375 AEL R S A, X Tl A
I U UL 7R 0 RO s S s EL AT R AOT 5t
SRR T IR BRI RN LR RSN
ORI, 455 % P TR R4 Al ol 3 0 58
KECOHLLHZIH Caspase—3 Fll MMP-2 323k, FEIRR
FE SN, PRILONE. BT, A5 R LRI
W IRAE R 22 0L, T I P B 43 0 2 =i 2%
S I R 1 R AR E D UL . ARG A R B R
ST L AT BRAR SN LR R S 000 L4n i
e AL, B0 ILAR K AH OC R AR I ANP
B-MHC. a-SKA ik i,

I AERIEFEE e B H ki B AR 5 0 ILAE K %% 1)
X, —SHImBEIs R A G T RS 5.0
WUIE KB % 48 % % o Takahashi Z598F5 s B H
PR L mRNA 76 BUEL B O AL 2R Jf AR R A 78 v ¢ 58
V. Moon ZFFSE & B0 R O ELORLAR T Y
BEAE AR I RS DR A, GPLAy) WG MR, SEE &
FFR I — R DU P~ (HETEs )38 22, MM $T T2k

A RS 37 1 B AL (mPTP) , S8Rk i 1 fiE i
%, MNE.OE ., Huang 55T IIHI IR Y PLA,
AL A1 5] FEL ] P 5 10 HOC2 0 L 40 it 28 ki K 1) R s
i, BEiad sk AL UG . — B H b B ¢ RmE R
A ZEH T B R A T © 28 R O IS 0 1Y) B B2 Bl
TR

T JNEA R0y 35 Be B AT, i I
B3PI RE 2 H A Y B B A A FE S Mo 2
—PO AR R I IR R A s 2 BB PR R R
JBR 5 R ARPTAE I AT RRARR 2 AU PR R RO R4 21
PR EC K Z 1K 1 (AdipoR1) BOE A, & O NN
AE™; AT 2 TR IR/ NERUFFIEZH 21 AMPK #ER1L
TR TR AR AR 8 P ot — i 28 R gl iiE 52
FLAT IS8 i R AR, VY R E ARG S
B, G R /N B IE AR Z= AL E R AR
FGELEUESE A VS L BA ] H9e2 (O LA AL KAy
el b, #E— AR SOk, ST H B AR FC R
2K BB PLA2G6. DGKZ. GPCPD1 Mi5%n, %
T VR LTSN R FIREE S0 HOC2 L AL
B H s AR A s . RS as SRR AE RN L
ik 175 5 H9e2 O L A0 M JE R BT A H ) o0 L 4
PLA2G6, DGKZ mRNA 7K F-FI&E FH Rk L, X
5 SCHRARED T — 8z AL, BRI VR LT i
FNE EIRRFHR.ONZ0HE PLA2G6. DGKZ Kik
L Sihh, SCERBFSERIR BT GPCPD1 (GDES) 7R IR
GO EERE, S25ERINaL, HHEATH
K ULE] GPCPD1 5.0 JIUAE K A LR IE . AN 9T &
PSS LR E TS H9e2 0 L 4T iE GPCPDI
mRNA ik B, e N1 Lol 509 5
%S00 L4 M. GPCPD1 mRNA ik M., A
11 U= B T R PN = gl W 7 S P



- 1768 -

Traditional Chinese Drug Research & Clinical Pharmacology, 2021 December, Vol. 32 No. 12

i PLA2G6. DGKZ. GPCPDI1 A3k, ¥ /K2 H L
A L4 AL I K AT g 5 HA ] PLA2G6. DGKZ,
GPCPD1 S5 H B As e r kA G

g b, 9 NRAT Lol AR a4 i H e pe 1%t
AH K ()i PLA2G6., DGKZ., GPCPD1 {13 ik 1 2% fi#
O NI, WA BHLEIA FEE— T

B3

[1] GALLO S, VITACOLONNA A, BONZANO A, et al. ERK: a key
player in the pathophysiology of cardiac hypertrophy. Int J Mol Sci,
2019, 20(9): 2164.

[2] Lo L i B 5 A 15 e 2L R I B S B st
2020HE ()] HETEFRAGE, 2021, 36(6): 521-545.

[3] THAM Y K, HUYNH K, MELLETT N A, et al. Distinct lipidomic
profiles in models of physiological and pathological cardiac
remodeling, and potential therapeutic strategies[J]. Biochim Biophys
Acta Mol Cell Biol Lipids, 2018, 1863(3): 219-234.

[4] SAKANE F, MIZUNO S, KOMENOI S. Diacylglycerol kinases as

emerging potential drug targets for a variety of diseases: an update

[J]. Front Cell Dev Biol, 2016, 4: 82.

TAKAHASHI H, TAKEISHI Y, SEIDLER T, et al. Adenovirus—

—_
W
=

mediated overexpression of diacylglycerol kinase—zeta inhibits
endothelin—1-induced cardiomyocyte hypertrophy[J]. ~ Circulation ,
2005, 111 (12): 1510-1516.

[6] SASAKI T, SHISHIDO T, KADOWAKI S, et al. Diacylglycerol
kinase o exacerbates cardiac injury after ischemia/reperfusion[J]. Heart
Vessels, 2014, 29(1): 110-118.

7] FR P EAE AR (hHeARE) g AR (H145)M] .
Ly BigREAEOR MR, 1999: 558-561.

(8] R ¥y, JE, TS w27 o K2 BAE (D). fd EnT
JE, 2015, 35(1) : 23-24, 27.

[9] R34, A ). o JTORFI PR 20 1 25 BRRIE 58 ke (D). h R 254
B, 2019, 36(1): 125-129.

[10] DESHAWARE S, GUPTA S, SINGHAL R S, et al. Debittering of
bitter gourd juice using B—cyclodextrin: mechanism and effect on
antidiabetic potential[J]. Food Chem, 2018, 262: 78-85.

[11] PERERA W H, SHIVANAGOUDRA SR, PEREZJ L, et al. Anti—
inflammatory, antidiabetic properties and in silico modeling of
cucurbitane—type triterpene glycosides from fruits of an indian
cultivar of Momordica charantia 1[J]. Molecules, 2021, 26 (4) :
1038.

[12] TANG G, SHEN Y, GAO P, et al. Klotho attenuates isoproterenol—
induced hypertrophic response in H9C2 cells by activating Na*/K*~
ATPase and inhibiting the reverse mode of Na'/Ca’*—exchanger[J]. In
Vitro Cell Dev Biol Anim, 2018, 54(3): 250-256.

[13] NAKAMURA M, SADOSHIMA J. Mechanisms of physiological and

pathological cardiac hypertrophy[J]. Nat Rev Cardiol, 2018, 15
(7): 387-407.

[14] WA, VP, B, S5 W Im Ay m e gy 55 245 B0 LR
FUIERL)). ZR TR BE R, 2014, 37(6): 93-100.

[15] CZOMPA A, GYONGYOSI A, SZOKE K, et al. Effects of Momordica
charantia(Bitter Melon) on Ischemic Diabetic Myocardium[J]. Molecules,
2017, 22(3): 488.

[16] B3O, WhAREE, UM, A5 9 TCR S T 018 0 K
Caspase—3 FIMMP-2Z 3552 W[ J]. 1L T P EE 25 K244, 2018, 20
(7): 38-42.

[17] MOON S H, LIU X, CEDARS A M, et al. Heart failure-induced
activation of phospholipase iPLAyy generates hydroxyeicosatetraenoic
acids opening the mitochondrial permeability transition pore[]J]. J
Biol Chem, 2018, 293(1): 115-129.

[18] HUANG J P, CHENG M L, WANG C H, et al. Therapeutic
potential of ¢cPLA2 inhibitor to counteract dilated-cardiomyopathy in
cholesterol-treated H9C2 cardiomyocyte and MUNO rat[J]. Pharmacol
Res, 2020, 160: 105201.

[19] WANG J, TAN G J, HAN L N, et al. Novel biomarkers for
cardiovascular risk prediction[J]. J Geriatr Cardiol, 2017, 14(2):
135-150.

[20] KINOSHITA H, OGATA Y. Effect of bitter melon extracts on lipid
levels in japanese subjects: a randomized controlled study[J]. Evid
Based Complement Alternat Med, 2018, 2018: 4915784.

[21] AT, FEE, Ty, S5 TR T2 B R BURE
5 RS e SR B )] 2R S IR RZ5HL, 2015, 26
(3): 289-294.

[22] X%, AEH, TR, 55 ¥ TR BT X2 R0 R K RO L
JI 1Bk 3R 52 AR 1 33K B b DI REMISE R )], IS T R 2 R 2,
2017, 33(1): 40-43.

[23] WANG Q, WU X, SHIF, et al. Comparison of antidiabetic effects
of saponins and polysaccharides from Momordica charantia L. in
STZ~-induced type 2 diabetic mice[J]. Biomed Pharmacother, 2019,
109: 744-750.

[24] HAN J H, TUAN N Q, PARK M H, et al. Cucurbitane triterpenoids

from the fruits of momordica charantia improve insulin sensitivity
and glucose homeostasis in streptozotocin—induced diabetic mice[J].
Mol Nutr Food Res, 2018, 62(7): e1700769.

[25] JIANG B, JI M, LIU W, et al. Antidiabetic activities of a
cucurbitane—type triterpenoid compound from Momordica charantia
in alloxan—induced diabetic mice[J]. Mol Med Rep, 2016, 14(5):
4865-4872.

[26] OKAZAKI Y, OHSHIMA N, YOSHIZAWA I, et al. A novel

glycerophosphodiester phosphodiesterase, GDES, controls skeletal
muscle development via a non—enzymatic mechanism[J]. J Biol Chem,

2010, 285(36): 27652-27663.
(¥ 154)



