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ML AR A FERRA. PR + 10 mg/kg RO1IAABERFE + 20 mg/kg Rb14, JHid REMEEST 48
R P4 & (streptozotocin, STZ) B MR A BAREEL . BRI + 10 mg/kg Ro1FIHERIE + 20 mg/kg
Rb1A/ R4 B RS 10 mg/kg520 mg/kgfIRb1, FF48/H . 8 G MREBEKR, RAMAE . L3hEMN
BEAEAZEMMTIEES S, MIMEMAE. MBERSEE T-a (tumor necrosis factor-a, TNF-a). HA-&-6
(interleukin-6, IL-6) 14/ ik (brain natriuretic peptide, BNP)/KF. BURKB-ORENE AL ODEEEHRE
(left ventricular weight index, LVWI). B FROIHERTRHBERSKREREASE. DIREAER
4+¥ (collagen volume fraction, CVF). &5 : STZA 3 )5 K R IMFELS E T16.7 mmol/L, BRI E I
H5xRAML, BRRRKRALHESHANIRSHLEEEKR, MMBETNF-a. IL-6. BNPKFEE
WFE, 20 mg/kg\ S EHRb1REBEILTNF-a. IL-6IBNPKF, ZFHEEME (P <0.05). ¥
RRRXRLVWIL, BAFREOCIARATZBREREESSE. LUFCVFEEZEEER (P < 0.05). A&
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HFRb1EABERIE RO 44 SR RBOIIRRERBIHIEM.

X in
NS EHRbL, HRWAR, LIhEE, QU4

The Effects of Ginsenoside Rb1 on Cardiac
Structure, Function and Myocardial Fibrosis
in Diabetes Rats

DERER

WEFIH: g, ETRE, Bk, PHEE, wal, BRI, KRE, X4k ASBH Rbl SFHERE A RO IEL
D REALO LA 4EAL M), IR PR B 22330 8, 2021, 11(2): 497-504. DOI: 10.12677/acm.2021.112071


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2021.112071
https://doi.org/10.12677/acm.2021.112071
http://www.hanspub.org

B %

Zexiong Li1, Jiarui Wang?, Yunyue Zhaot?, Yanting Luo?, Zhuoshan Huang?!, Baoshun Hao?,
Chengxi Zhang?, Jinlai Liu?*

1Department of Cardiology, The Third Affiliated Hospital of Sun Yat-sen University, Guangzhou Guangdong
2Department of Cardiology, The Fifth Affiliated Hospital of Sun Yat-sen University, Zhuhai Guangdong
Email: ‘liujinl@mail.sysu.edu.cn

Received: Jan. 7"’, 2021; accepted: Jan. 29th, 2021; published: Feb. 19”’, 2021

Abstract

AIM: To investigate the effects of ginsenoside Rb1 on cardiac structure, function and myocardial
fibrosis in diabetes rats. METHODS: 24 rats were randomly divided into 4 groups: the control
group, the diabetes group, the diabetes + 10 mg/kg Rb1 group and the diabetes + 20 mg/kg Rb1
group. The diabetes rats model was constructed by intraperitoneal injection of streptozotocin
(STZ). Intraperitoneal injections of 10 mg/kg and 20 mg/kg Rb1 were administered daily for 8
weeks in the diabetes + 10 mg/kg group and diabetes + 20 mg/kg Rb1 group, respectively. Left
ventricular structure and function were measured by echocardiography, and tumor necrosis fac-
tor-a (TNF-a), interleukin-6 (IL-6), brain natriuretic peptide (BNP) were measured by ELISA. Left
ventricular weight index (LVWI), hydroxyproline and collagen content per unit mass in myocardi-
al tissue, and collagen volume fraction (CVF) in myocardium were measured. RESULTS: After
intraperitoneal injection of STZ, the blood glucose of rats was higher than 16.7 mmol/L, and the
diabetes model was constructed successfully. Compared with the control group, cardiac structure
and function parameters did not changed significantly, but serum TNF-q, IL-6 and BNP levels were
higher in the diabetes rat groups, and Ginsenoside Rb1 20 mg/kg can reduce their levels signifi-
cantly (P < 0.05). LVWI, hydroxyproline and collagen content per unit mass myocardial tissue, CVF
in myocardium of diabetes rats were increased significantly (P < 0.05). Ginsenoside Rb1 signifi-
cantly reduced LVWI, hydroxyproline acid and collagen content per unit mass in myocardial tissue,
and CVF in myocardium (P < 0.05). CONCLUSION: Ginsenoside Rb1 can alleviate the inflammation
and myocardial fibrosis of diabetes rats, and delay the occurrence and development of diabetic
cardiomyopathy.
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ANZEH Rbl 2 NSRRI iR 2, HA R EREL RIERM. BRAHTE TERH6]
Hou Y Z5[7]HI0F 5T KA Z 2 H Rbl FEACHIEH BB A AL T o (TNF-0) HiZIIRE E2 (PGE2). /i
AW &JREOMAZHENHIE T 1 (TIMP-1)17KF, #0f] VU S IR(CCLA) 7 F K BRI 2F 484k . Zheng X
S8R KNS B Rb1 JEE#H] TGF-p1/Smad F1 ERK G H, IO 7% 58 KRR K O LEF 4L
H A oA W FTUESE NS 21 Rb1 72 1 AT AR W PR K BRI Co VAR 4 A ks, 38 17 T3 7 0 R Lo JULRA 11
SR E . AL I R FE IR 2R (STZ) 5 3 B R i K RUIE I i A S 28 Rbl, IRAEANSBH
Rb1 el 4 PRI K BRI s S AT Co LR 4EAL A FH o

2. RREE
2.1. M8

5~6 Ji#% SPF 4 SD HEVERE, WHT AREZNI T o KWL TT R4 H 1L KL 5 e 31
RS EEIRY . SIAERI ARG BRI, £5FA 1 K 5250 B AR RS B AR DGR E (B ) S SR A6 B
ft5: SYSU-IACUC-2018-000173) SEEG ™42 M (e N IILFNE SLIG A& BEAAHB) (SR8 3hi)
JREEEIEY 1T, NS 2 Rbl WH KA JEME AT . TNF-a. 1L-6. BNP ELISA | & AR MHE
PRI P R AR TR LR

22. /&

2.2.1. MEBFERFRAREIR574E

24 F SD MEME KRR, $2BENLE 7 R BEHL 7 AR (Control)ZH B /R I% (DM)4H . ## KR + 10 mg/kg Rbl
(DM + 10 mg/kg Rb1)ZHATHEFR I + 20 mg/kg Rbl (DM + 20 mg/kg Rb1)4L, 4 6 R . Brxfia4Lsr, Hih
HEKRZNE 12 h JGIEEES STZ (40 mg/kg). 1 & Ja W R UM I & i bE, 25 i MK+ 16.7 mmol/L,
HHIUBERBER(Z R 28 ZIK), MAEREIRGIBY ST T, X IEZHE S S5 S A s /K o A ST
I 5 DM + 10 mg/kg Rb1 151 DM + 20 mg/kg Rb1 414K 4375l 8 533 41 10 mg/kg Rb1 45 20 mg/kg Rbl,
Fre 8

222, KR OHEBERE

KR W 2 W (FUTTFILM A #)), 3Rk 30 MHz. 25 8 AG/T AN AT . LB
MR E, B =R A FLR VUK PR A D), WE A= NE. BHEE. Ot E. £ SIWRGRER,
FEEEFIRARBI, BB GBS

2.2.3. MERMASFEIFIETEE F-o. BT -6 FIRKHEK
K F ELISA 22 5E L& R ABEIA T--a (TNF-a)« A 2-6 (IL-6) IARAL(BNP), A4k e H il
=BR(TG). &% FENR & B H[E B (LDL-C) /K.

224. HEELCEEEHEY

ST AN S BT Rb1 8 JH A ASE R R BUK RO IEAR E R R A O B, A O B AR E(LVWI),
LVWI= AR + KE x 100% [9]. FEEEHE A2 IO A SURNBE R RAT, 12655 BRI O T 2H 21
BN 4%Z RHEE PR LE a5 .
2.2.5. MEOANEHEER

FEE I 2 DU h B2 R & . 60 mg WL ZUKARI 1 ml, #hKBKME. & T ki
4k, Ehrlich’s iGRI7E 60°C/KHIEH , 550 nm T 70 6L BEVEINE B =) . #R aiR SR R 13.4%
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2.2.6. MEOAEKBESFRIE

I 5E T 4% 2 R PP OIS, BOKZZEV AR, VIRERZ) 6 mm KAL), b
JE oy M IR Z AR LL Gl B £ LA S Masson By, 5 FRHAK, Ve IS fr, SAEE T %¢. H Image
JFT7F Masson G4 (018 Fr, THEAE Lo W 6 10 RS 21 481 23 o7 S AR A LL 9], BRAS H R S 2547 73 2 (Collagen
Volume Fraction, CVF).
3. 55
3.1, STZ 5§ ST R KRR

NUGAE STZ RS 7S BTN EE ST B PRI K AR RS, VEST 1 i R BN 5 4% K BB AL RE , I W1 &K
BARE , SEIRLE RanlEl 1 MK 2 Fros. STZ AbEE s K EUMBEA & T 16.7 mmol/L, XJRRALK BB A A =
T 16.7 mmol/L. VEHS STZ J& K B A B 500 HEZH 2 35 1 PR, A2 Rb1 XK U 3G 2 35 PRS2 i (P >

0.05).
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Figure 1. Comparison of the blood glucose in rats from each group (Mean
+SD.n=6. P <0.05 vs Control group)

1. BEAXBMPELLE(T +5.n=6. P <0.05 vs Control group)

6001 . .
Ginsenoside -e- Control

-= DM
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Days

Figure 2. Comparison of the body weight in rats from each group (Mean +
SD. n=6. ‘P <0.05 vs Control group)

2. BLUEKRBIEELB (X +s.n=6."P<0.05 vs Control group)

3.2. AZ2EH Rl MFERBARIME TG, LDL-C. TNF-a. IL-6 #1 BNP B§IH

PUZH KRR & TGy LDL-Cy TNF-a. IL-6 Fl BNP M2 &5 B 0LE 1. 5 RER: SXTRAIE, iR
RIS TNF-a. IL-6. BNP /KV- 23T, 1MAZEH Rbl (20 mg/kg)ZH ] LLFEAC TNF-a. 1L-6
A BNP 7KV, ZRA WEERE X (P <0.05).
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Table 1. Comparison of the serum TG, LDL-C, TNF-a, IL-6 and BNP levels in rats from each group (Mean + SD, n = 6)
1. &4AIME TG, LDL-C. TNF-a. IL-6 1 BNP fOLLEN(F +5s, n=6)

Group TG (mmol/L) LDL-C (mmol/L) TNF-a (ng/L) IL-6 (ng/L) BNP (ng/L)
Control 0.699 + 0.640 1.504 +0.228 180.90 + 13.18 32.38 +4.60 876.90 + 72.56
DM 0.916 +0.497 1.57+0.539 272.90 +52.19" 54.56 + 8.34" 1135.00 + 63.93"
DM + 10 mg/kg Rbl 1.39+0.581 1.43 +0.080 235.50 + 48.03 44.73+7.07 972.10 + 183.90
DM + 20 mg/kg Rbl 1.445+1.018 1.49 +£0.275 178.50 +31.93" 39.14+7.01 852.60 + 68.17"

“P < 0.05 vs Control group; P <0.05 vs DM group.

3.3. A2 EHE Rbl MEREKXROIEERFTHEER R

NEREE NS 2 Rb1 SHE R K RO TS M A ThRE R REm, NS 21F Rbl &80 8 F 5, KRAT
SRR T O ERE R . 45 5 n2e 2 B, AZ 21 Rbl (20 mg/kg) 1A B354 bR K B A2 O Dh RE RO
W, (HERRIEG I (P > 0.05),

Table 2. Effects of Ginsenoside Rb1 on cardiac structure and function in diabetes rats (Mean = SD, n = 6)
2. ASEH Rbl MHERBAROCIHERFINENFM(Y s, n=06)

Grou End-diastolic End-systolic End-diastolic End-systolic Sv CcO EF FS
P diameter (mm) diameter (mm) volume (ul)  volume (ul) () (ml/min) (%) (%)

Control 8.67+£0.16 643+0.94 411.77+£16.55215.08 £72.59196.68 £61.11 70.29+13.4 54.73+534 29.18+4.51

DM 871+0.25 6.13+£0.02 416.52+26.19 189.39 +1.42 227.12+£27.22 63.94+13.78 54.40+3.20 29.51+2.20
DM + 10
me/kg Rbl 856053  5.61+£0.74 401.84 +£53.60 157.02 +49.04244.81 £44.38 75.19+10.10 61.15£9.16 34.49 +6.62
DM + 20
me/kg Rbl 8.01+£036 5.10+026 346.02+34.7712430+14.56221.72+20.23 79.01£9.72 64.12+0.58 36.33 +0.37

P> 0.05 for all.

34. ASEE Rbl BEBRFEAROE LVWI, RHESRSKESFHSE

SEIGEE RN 3 B, SXTRRAAHLL, BERBRR A LVWIL AL s O R PR R IR 53R
HEESREFENS, AZS 21 Rbl (20 mg/kg) . & AR RE KR LVWI, 1 AZ 21 Rbl (10 mg/kg)ZH
N2 2 H Rbl (20 mg/kg) ) vl 2 2 FRAR A7 i E O LAE A R B AR 5 E B AN &&= .

Table 3. Effects of Ginsenoside Rbl on LVWI, hydroxyproline and collagen in diabetes rats (Mean + SD, n = 6)
3 3. GRbl MHERBAR LVWI. BFESREREAESEZE( +5, n=06)

Group LVWI Hydroxyproline (pg/g) Collagen (ng/g)
Control 0.00107 £ 0.0002505 353.828 +33.083 2640.507 + 246.889
DM 0.001519 + 0.0002168" 395.539 + 23.395° 2951.786 + 174.591°
DM + 10 mg/kg Rbl 0.001343 + 0.0001487 303.902 + 3.547* 2267.924 + 26472
DM + 20 mg/kg Rbl 0.001086 + 0.0001932° 351.618 + 6.089"° 2624.018 + 45.444°

P < 0.05 vs Control group; °p < 0.05 vs DM group; °P < 0.05 vs DM + 10 mg/kg Rb1 group.

3.5. ASEH Rbl FEERRABROCANPEREEZRI
Masson 4 €4 F1i J5 22 #7173 54 (collagen volume fraction, CVF)II7E &5 a0l 3 A 4 Fron, BRI KRR
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Oy CVF 83 5 T 6 R, 10 10mg/kg 5 20mg/kg 71 )N 2 2 Rb1 15 A] R HE JR 5 K B0 L CVE.

Control DM+Rb1 10mg/kg DM+Rb1 20mg/kg

H&E
staining
Df)pm >o,un
Masson
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Figure 3. HE and Masson staining for Morphological characteristics of cardiac and collagen fibers (HE and Masson
staining, ><400)
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Figure 4. Cardiac CVF in rats from each group (Mean = SD. n = 6.
*P < 0.05 vs Control group; P < 0.05 vs DM group)

4. BHEKRFOA CVF (X £s. n=6. P < 0.05 vs Control
group; *P <0.05 vs DM group)

4. i1ig
AW TARER T NS EH Rb1 X PRI K B0 2514 T RE  9&E S S AN Co LT GE AL [ 521 o 45 R R«

B PR3 K R MIE TNF-a IL-6 A1 BNP 7K~ M Fmy, LVWIL B4 & O LA A R I 2 IR 5 IR R 5
B E. O CVF B3 s, SRR RS TR RIE RN, SECC LA 4EML, 3 5] R
O HXTRAFALL, ANZSR1 Rbl 7 LLE Z K TNF-a. 1L-6 F1 BNP /KF, ] LUBAR SO0 R B 2
FFRAS LVWLL A EOIHA P RIFER S REEA S E. OV CVF, &5 A2 H Rbl A LR
BRAERL, PO, A LSRR 0 IR KR ENER . Aol o3 ERE B NS
BT Rb1 A ECENE R KRS OThRe IS, HERREGFREEE L, HREATRE T T A {5
K. WEARBEFERIL10] [11], ASEAF Rbl AR R EFH W RE ., A8 ACE A m g R s,

DOI: 10.12677/acm.2021.112071 502 I IR = =23t e


https://doi.org/10.12677/acm.2021.112071

R

1M 5 AT RS2 R O (R A, BLFE UM A 28 L O LR AL B & 78

BE PRI O U I R SR ML AR 27 5T A, EEARENRACM R . ROAERBL. FAGRI. e, e
EHERE T R U RMAEN S WEREZENS S, AZEETAHRZN, IR 4. K20
T3 A A A6 ALK o B AR B SO 5 0 AL, TR — SR IEER AT A2 5 AN E O LR R A2, (B IE D RE
(M E SRS A AFE[12]. NS RBH Rbl o] DLRERE R K BB/ P s, Js > ORI AR . BRAIG
Tl PR it R 7L R B 5L, 289 0 eNO'S H 215 FI NO MR FE[13], PA Sz k2l U LA R 3 T 11 caspase-3 #& 14 [ 14]
FAE T RN NS B Rb1 ni@ i B i AR T A SC IR 7 IR IE AT 98042 v i IfIRE A B I 453 25 R
REBRUTRA[15] AR FE[16]0ESE T A2 28 Rb1 4 s 4% 19 HOC2 41, 7]~ i NF-xB Z L7k,
DA 13 SIRT1 Ko B IRFEAN AR /KFUERH 7 A2 524 Rb1 [ jf i SIRT 1/NF-«B 3 4 % e B 45443 1) HOC2
MARAERIR . PURTIER, Ron T DR R K B O UL R E R .

KN, BB PRI R BRAFAE 235 (1 SO J S AN OO AR 44k o N2 2 4F Rb1 AT AR 20 [ B« BEAIK BNP,
EEFK LVWILL AL E OIHA P RIFER SR EEE S EANLIL CVFE, $#27s AZ2H Rbl B
BRIEMOUA YA, E0E RO KA RIEIE-

e HE

I HRAE BB FE 4 (No. 2016A030313841).
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