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Chemical constituents of ethyl acetate extract of Empetrum nigrum var. japonicum
and their effect on alcoholic fatty liver of rats
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Abstract: Objective To study the chemical constituents from the ethyl acetate extract fraction of 70% ethanol extract in the aerial
parts of northeastern crowberry (Empetrum nigrum var. japonicum) and their effect on the alcohol fatty liver (AFL) of rats, and to
provide the scientific basis for the use and development of the northeastern crowberry. Methods Chromatography separation
technology and spectral analysis technology were used for the separation, purification, structure analysis, and identification. AFL
model of SD rats was induced by 45% ethanol. To observe the effect of ethyl acetate extract in northeastern crowberry on the liver
index, serology, and liver tissue homogenates in AFL of rats. Results Eight compounds were isolated and identified as p-sitosterol
(1), ursolic acid (2), uvaol (3), 2'4'-dihydroxy dihydrochalcone (4), 2',4'-dihydroxy chalcone (5), 7-hydroxy flavone (6),
4'-methoxy-2'-hydroxyl-dihydroxy chalcone (7), and isoliquiritigenin (8). Compared with the model group, giving the ethyl acetate
extract of northeastern crowberry could decrease the liver index of rats, reduce serum lipid metabolism of TG, TC, reduce the serum
enzyme ALT, AST, liver homogenate in oxidative stress, and increase the activities of SOD and GSH. Conclusion Compounds 1—4,
and 6—8 are isolated from E. nigrum var. japonicum for the first time. The effect of ethyl acetate extract in E. nigrum var. japonicum
on AFL of rats is obvious.

Key words: Empetrum nigrum L. var. japonicum K. Koch; B-sitosterol; ursolic acid; uvaol; 2',4'-dihydroxy dihydrochalcone; alcoholic

fatty liver

Wis HHEA: 2016-03-10
EE®Y: T (1982—), %, THEHIH, 223t Tel: 18565188910 E-mail: wqb-1230@163.com
HEEEE EIRA, 95, %L, R, MLAES, FENHPATES IR, Tel: (0451)87266873  E-mail: wangzhen_yue @163.com



¢ $ % Chinese Traditional and Herbal Drugs 5 47 3% % 18 #] 2016 £ 9

* 3165

RALE B 2% Empetrum nigrum L. var. japonicum
K. Koch A% & =~ F} (Empetraceae) % 5 =&
Empetrum L. t8¥). &8 3 J& 9 #, AJE3t 6 7,
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AT ARy el ORI E ST
AR AT D). 60°4 &2 —4nkily (b 2R
BIRAFD, AR B =BZERARD,
SR (EEA A RA D, HEEER (G
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REARAIRE M (AST). BHEMAYEALEE (SOD).
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RILE B2 RET KX . &2
VLR 25 K22 h 25 B2 5 T R B0t % £k H #3%
Y E N RIS W 2= Empetrum nigrum L. var.
Jjaponicum K. Koch.

SIS NN ERIEPER SD KR, shVFrliE
5 SCXK £ 2013004, fAJiE (200+20) g, HE
TeiT R 5 245 K 2 GLP S8t
2 RESNE

TR RIS 22 B34 3.5 ke, MHE, HH
12 £5 1) 70% LB FASEEL 3 Ik, &K 2.5 h, K
SV, HRE 1.45 kg 1R B INE B ZEMKKY
B IR ESR 05 /KM FIIE T R HL

IUEERS 2 BE3R7) 300 g, AREfCHE O, — &
fi-FEE (10020, 1001, 50:1, 30:1, 10:1,
501, 101, 00 1) BREES, 1537 N Fr. 1~
7. Fr. 5 (134 g). Fr. 6 (5 g) HIG e (i
BEMLAE1 (325mg). 2 (200 mg). Fr.4 (47g)
SRR RS, DI - HEE (5001, 301,
20 11, 10 - D BREEBEMIASE] 4 N (Fr. 4.1~4.4),
Hrf Fr. 4.1 & B A 2L S 5(75 mg),
Fr. 42 B&ErERAEGNE. PLEER Sephadex
LH-20 il B aifb /34054 3 (300 mg). 7 (140
mg). 8 (20 mg), Fr.4.3 &REAERAEEER RS
Y6 (150 mg). Fr. 2 &y IEMRERAE AL, HAIH
ODS. #il%% HPLC 232k &54 4 (425 mg).

3 SHEE

&Y 1: BB ACCHCL), mp 137~139 C.
'H-NMR (600 MHz, CDCl3) d: 3.55 (1H, brs, H-3),
5.36 (1H, d, J = 5.4 Hz, H-6), 0.74 (3H, s, H-18), 1.11
(3H, s, H-21), 1.03 (3H, d, J = 4.8 Hz, H-29);
BC-NMR (150 MHz, CDCl;) d: 39.9 (C-1), 32.1
(C-2), 72.0 (C-3), 42.5 (C-4), 140.9 (C-5), 121.9
(C-6), 32.1 (C-7), 32.1 (C-8), 51.1 (C-9), 37.4 (C-10),
21.2 (C-11), 39.9 (C-12), 42.5 (C-13), 56.9 (C-14),
24.5 (C-15), 28.4 (C-16), 56.9 (C-17), 12.0 (C-18),
20.0 (C-19), 37.4 (C-20), 19.2 (C-21), 34.1 (C-22),
24.5 (C-23), 42.9 (C-24), 29.3 (C-25), 20.0 (C-26),
19.2 (C-27), 23.2 (C-28), 12.0 (C-29). LA ¥ 5
IR — U, SR E ) 1 B S

&4 2: AEF K (MeOH), mp 260~262 C.
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'H-NMR (600 MHz, CDCl3) d: 5.12 (1H, m, H-12),
321 (1H, m, H-3), 0.92 (3H, d, J = 7.8 Hz, H-30),
0.79 (3H, d, J = 6.5 Hz, H-29), 0.97, 0.92, 0.86, 0.79,
0.71 (15H, s, CH3;X5); '*C-NMR (150 MHz, CDCls)
J9: 38.9 (C-1), 28.4 (C-2), 77.9 (C-3), 39.1 (C-4), 55.6
(C-5), 18.6 (C-6), 33.3 (C-7), 39.7 (C-8), 47.8 (C-9),
37.1 (C-10), 23.7 (C-11), 125.4 (C-12), 139.0 (C-13),
423 (C-14), 28.6 (C-15), 24.7 (C-16), 47.8 (C-17),
53.3 (C-18), 39.3 (C-19), 39.2 (C-20), 30.8 (C-21),
37.2 (C-22), 28.6 (C-23), 16.3 (C-24), 15.4 (C-25),
17.3 (C-26), 23.4 (C-27), 179.7 (C-28), 17.2 (C-29),
21.2 (C-30). DA bHdE 5 Scikbos — g5, #ds e
& 2 NAEREE

& 3: AR AR (MeOH), mp 230~232 C.
'H-NMR (600 MHz, CDCl3) 6: 5.13 (1H, brs, H-12),
3.52 (1H, d, J = 10.0 Hz, H-3), 3.19 (1H, d, J = 10.0
Hz, H-3), 0.97, 0.92, 0.86, 0.79, 0.71 (15H, s, CH3 X
5); 3C-NMR (150 MHz, CDCl;) : 38.9 (C-1), 26.2
(C-2), 79.2 (C-3), 38.1 (C-4), 55.3 (C-5), 18.5 (C-6),
32.9 (C-7), 40.1 (C-8), 47.8 (C-9), 38.9 (C-10), 23.5
(C-11), 125.2 (C-12), 138.8 (C-13), 42.2 (C-14), 28.3
(C-15), 23.5 (C-16), 35.3 (C-17), 54.2 (C-18), 39.6
(C-19), 39.5 (C-20), 37.0 (C-21), 30.8 (C-22), 27.4
(C-23), 15.8 (C-24), 15.8 (C-25), 16.9 (C-26), 23.4
(C-27), 70.1 (C-28), 17.5 (C-29), 21.5 (C-30). A L%f
W 5 SClkoE — 50, S e &Y 3 NS TR

&4 4: AR R (CHCL) . 'H-NMR (600 MHz,
CDCls) 6: 7.62 (1H, d, J = 12.0 Hz, H-6'), 7.30 (2H, m,
H-3, 5), 7.23 (2H, m, H-2, 6), 7.20 (1H, m, H-4), 6.38
(1H, brs, H-3), 6.36 (1H, d, J = 6.0 Hz, H-5"), 3.23 (2H,
t, J = 6.0 Hz, H-0), 3.04 (2H, t, J = 6.0 Hz, H-p);
BC.NMR (150 MHz, CDCl) d: 140.7 (C-1), 128.4
(C-2), 128.6 (C-3), 126.3 (C-4), 128.6 (C-5), 128.4
(C-6), 39.7 (C-0), 30.4 (C-B), 203.7 (C = 0), 113.7
(C-1"), 162.8 (C-2'), 103.5 (C-3"), 165.1 (C-4'), 107.9
(C-5"), 132.2 (C-6")» LA FHdf 5 CikdfaE — s, ik
KB EY) 4 R 2 A I T A B EH .

tEY 5. EE A (CH;OH), mp 149~
150 C. 'H-NMR (600 MHz, CD;0D) d: 7.91 (1H, d,
J=6.0 Hz, H-6"), 7.77 (1H, d, J = 12.0 Hz, H-B), 7.66
(1H, d, J = 12.0 Hz, H-0), 7.72 (2H, m, H-3, 5), 7.37
(3H, m, H-2, 4, 6), 6.41 (1H, dd, J = 2.1, 6.0 Hz,
H-5"), 6.31 (1H, d, J = 6.0 Hz, H-3'); '*C-NMR (150

MHz, CD;0D) ¢: 136.2 (C-1), 130.0 (C-2), 129.6
(C-3), 131.5 (C-4), 129.6 (C-5), 130.0 (C-6), 121.7
(C-a), 145.1 (C-p), 193.2 (C = 0), 114.6 (C-1"), 167.5
(C-2"), 103.8 (C-3"), 166.5 (C-4"), 109.3 (C-5"), 133.5
(C-6")o LA -Hl 5 ik — 2, MSE G
Y5 M2 A - R

&Y 6: A (DMSO), mp 184 C.
'"H-NMR (600 MHz, DMSO-ds) 6: 7.66 (1H, d, J =
8.5 Hz, H-5), 6.53 (1H, dd, J = 2.5, 2.0 Hz, H-6), 6.38
(1H, d, J = 2.0 Hz, H-8), 5.59 (1H, dd, J = 12.5, 2.5
Hz, H-2), 3.12 (1H, dd, J = 17.0, 7.5 Hz, H-3), 2.73
(1H, dd, J = 17.0, 3.0 Hz, H-3), 7.51 (5H, m, H-1,
5"); BC-NMR (150 MHz, DMSO-ds) o: 79.5 (C-2),
43.8 (C-3), 190.1 (C-4), 128.9 (C-5), 111.3 (C-6), 165.2
(C-7), 103.1 (C-8), 163.5 (C-9), 114.1 (C-10), 139.6
(C-1%), 128.9 (C-2'), 127.0 (C-3'), 129.0 (C-4"), 127.0
(C-5"), 128.9 (C-6") LA % 5 sCikdiis — 351, #k
YEED) 6 Ry 7-F0 A R

&Y 7: At g A (MeOH) . 'H-NMR (600 MHz,
CDsOD) ¢: 7.65 (1H, d, J = 8.5 Hz, H-6'), 7.25 (2H, m,
H-3, 5), 7.20 (2H, m, H-2, 6), 7.15 (1H, m, H-4), 6.48
(1H, d, J = 2.0 Hz, H-3"), 6.43 (1H, dd, J = 5.0, 6.0 Hz,
H-5"),3.23 (2H, t, J = 6.0, H-0), 2.93 (2H, t, J = 12.0 Hz,
H-B); "*C-NMR (150 MHz, MeOD) 6: 141.7 (C-1),
127.9 (C-2), 128.0 (C-3), 125.5 (C-4), 128.0 (C-5), 127.9
(C-6), 44.9 (C-0), 30.6 (C-B), 200.4 (C = 0), 119.1
(C-1"), 161.6 (C-2), 98.5 (C-3"), 163.5 (C-4), 107.6
(C-5'), 132.3 (C-6"). LA FEdfi 5 scikdaE — 2, i
LEWEY Ty 4-PEE- 2R A A H

&Y 8: AR (MeOH), mp 195~197 C.
'H-NMR (600 MHz, CD;0D) ¢: 8.05 (1H, d, J = 8.0 Hz,
H-6'), 7.70 2H, d, J= 8.0 Hz, H-2, 6), 6.93 (2H, d, /= 8.0
Hz, H-3, 5), 7.86 (1H, d, J = 16.0 Hz, H-B), 7.69 (1H, d,
J =16.0 Hz, H-a)), 6.38 (1H, d, J = 2.5 Hz, H-3"), 6.50
(1H, dd, J = 2.0, 8.5 Hz, H-5"); “*C-NMR (150 MHz,
CD;0D) ¢: 128.2 (C-1), 132.1 (C-2), 117.2 (C-3), 161.9
(C-4), 117.2 (C-5), 132.1 (C-6), 118.7 (C-a), 145.9 (C-B),
193.9 (C = 0), 115.0 (C-1'), 167.9 (C-2'), 104.1 (C-3"),
166.7 (C-4"), 109.4 (C-5'), 133.7 (C-6'). LA % 50k
OE—B, MBI 8 4,2 4- = KA H
4 X ALF KRBEITIER
4.1 J33k

¥ 30 A SD KERBENLS Hy 3 4H CHfEH 10 AL
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WY R A, IR & A5 R EAT SOD.
MDA . GSH-Px [Pl 4 K BRI VR A i3k 47
AST. ALT. TG. TC. TP [l

S 12 G, RERREEATEA . AEKALEE,
P i 7 P 5 A 3 O0) K BRBEAT ip JRREE o K BRUBR
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WAL R PR o
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HY, RIEAE 10% R, T HE 4+,
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—80 ‘CUKAEHARAFFEH

G284 SPSS17.0 K552 B HE T 5 %
IR, LIRS LR ¢ #6556, S5 5 X +5 B
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A% fE T A M A g, YA IXRT DL A A JH A 4
¥, A DART KRR, OO A
KRS ZREL, SRR AR, o g bk &
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Fa, ATVEZ KANASERIIRR, 0L AG. 6
JT K RATIE S R BE IR, Yetady s, dHiHEs
TN T #55, N REAR IR LE /N v o B 98 RE VR B
AR B . 45 R LA 1

4.2.4 HHEEL MIEFEIENR. FFAZ SR AR
PRI EE R BFHERL. SRR RR. BT Ss3h
FARRRA I 45 LR 1.

5 g

A G20 AR AL 2L By AT T A SRR
Sy FIZFERRIE T, 43 25 % Lk 8 MRt &9,
A3 5 MRS, 2 MEREREw. 1A
IR A A AR RICA = 2 MBS &
AL AFL K BRIGYT R0R RUT AR ZH A 2R
Yy R A R AL S = i B R E R s R
WA, JE5F ALF KA RIFHFHHIERDP, A5

BE1 KRFFEARREF A

Fig. 1 Liver histopathology in liver tissur of rats
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Fz1 KEBHEH. MBZFIEHR. FHALSRERNESER (X £5,n=10)
Table 1 Determination of liver index, serum, and liver homogenate of rats (X xs, n =10)

AR FHEEY%  TG(mm-L') TCAmmolL™") TPAgL™') ALTAU-L') ASTAU-L?) SOD/(U-mg"') MDA/nmol'mg™) GSHPx(mgmg?)
THR 3.18+£032 0551014  1.52£029 6337+ 7.77 4689+ 734 98.00+12.78 41.08%6.58 15.22+2.67 0.9140.20
PR 47340417 131£0.19™ 2234048 57.72%12.11 79.544+17.94™ 117.38+18.82" 23.06+4.82"  28.58+4.76™ 0.70£0.17*
WIT 4361024 11240.16°  1.774£034° 621311026 61.85+1332° 109.08+13.66 31454502 21.40+3.00  0.87+0.11°

HXRALE: "P<0.05 “P<0.01; SHBAHE: “P<0.05 “°P<0.01

*P<0.05 *P<0.01vs control group; “P<0.05 ““P<0.01 vs model group
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