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Abstract : To study the lignans compound from Eucommia ulmoides barks and evaluate their protective effects on high-glucose-
stimulated human renal mesangial cells. The barks of E. ulmoides was crushed and extracted with purified water. HPD-100
macroporous resin, Silica gel,Sephadex LH-20 and Semi-preparative HPLC were used to separate compounds in the aqueous
extract,and their structures were identified based on physicochemical properties and spectral analysis. Six lignans were isola-
ted and identified as caruilignan D (1), (-) -epipinoresinol (2), ( + )-pinoresinol 4-0-8-D-glucopyranoside (3), (-) -pi-
noresinol 4-0-B-D-glucopyranoside (4) , ( + ) -medioresinol 4-0-B-D-glucopyranoside (5) and ( + ) -medioresinol 4'-0-8-D-
glucopyranoside (6). Compound 1 was isolated from E. ulmoides for the first time. The effect of isolated lignans on cell viabil-
ity in high-glucose-stimulated human renal mesangial cells (HRMCs) with abnormal proliferation was evaluated by MTT as-
say. It was found that compound 5 can inhibit cell proliferation in a dose dependent manner ,indicating that compound 5 exerts
protective activity on high-glucose-stimulated HRMCs.
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BXHIMY (22 [# Agilent B35 2\ #] ) 5 Chirascan qCD
—ff % Y ( FE [# Applied Photophysics Ltd ) ; Jasco
1020 Jie Y6 ( H A JASCO 23] ) 5 Agilent 1200/1100
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) s MD50 2 3y i i b5 A% ( 36 [ 28 2 F| B Gibeo)
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N 7)) s HPD-100 ALK BEAs i (T b i M =2 JE AL T
A BR 2 #]) 5 Sephadex LH-20 #¢ ik ( GE Healthcare ,
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wEW 1 M H K; HR-ESI-MS: m/z
281.1023 [M + H] " 4%k C,H,O,;'HNMR
(600 MHz, DMSO-d, ) §:8.33 (1H, s, 12-0OH) , 6. 63
(2H,br s,H-10,14) ,4.63(1H,d,J =6.6 Hz,H-5),
4.48(2H,dd,J = 9.6,6.6 Hz, H-7b) ,4.35(2H,
dd,J =9.6,1.8 Hz,H-7a) ,4. 21 (2H,t,J =9. 0 Hz,
H-3b),3.94(2H,dd,J =9.0,3.0 Hz,H-3a),3.76
(6H,br s, 11,13-0CH,),3.59 (1H, m, H-2),3. 13
(1H,td,J=3.0,9.0 Hz,H-6) ;" C NMR(150 MHz,
DMSO-d,)8:179.2(C-1),46.3(C-2),70.7(C-3),
86.4(C-5),48.1(C-6),69.9(C-7),130.4(C9),

104.1(C-10,14) ,148.4(C-11,13),135.6 (C-12),
56.5(11,13-0CH,) . L |- %c¥s 55 Sciik™ 2 A
— 5, LAY 1 582 K caruilignan D,

W& 2  JEEMK K; HR-ESI-MS: m/z
359.146 2 [M + H] ", /013 k CyH,,04;'H NMR
(600 MHz,DMSO0-d, )5:8.91(2H,s,4,4’-OH) ,6. 89
(2H,d,J =1.2 Hz,H2,2"),6.75(2H,dd,J =8. 4,
1.2 Hz,H-6,6") ,6.72(2H,d,J =8.4 Hz,H-5,5"),
4.60(2H,d,J = 4.2 Hz,H-7,7") ,4.12(2H,dd,J =
9.0,3.0 Hz, H9b,9'b) ,3.76 (6H,s,3,3'-OCH, ) ,
3.72(2H,dd,J =9.0,6.6 Hz,H-9a,9'a) ,3. 03(2H,
m,H-8,8") ;" C NMR (150 MHz, DMSO-d, )§:132.7
(C-1,1'),110.9(C-2,2"),147.9(C-3,3"), 146. 4
(C4,4'),115.6(C-5,5"),119.1(C-6,6") ,85.6( C-
7,7'),54.0(C-8,8"),71.3(C-9,9"),56.0(3,3'-
OCH,) . & CHk#it , H9a 1 HOb ({2205 2
A8y = 0.40;H9a'Fil HOb' b2 i # 2% ASy =
0.40,H Jy,5= 4.2 Hz, Jyy; o = 4.2 Hz, R 7-H/
8-H Jzat,7-H/8'-H " o LA b 45 ek
fIEEEA 3, Wb B 2 2l (-)-RIMER .

W& 3  LEMK AK; HR-ESI-MS: m/z
543.1862 [M + Nal*,4++:k C, H,O0,;' H
NMR (600 MHz, DMSO-d, ) 6:7.16 (1H,d,J = 8.4
Hz, H-5'),7.04 (1H,d,J = 1.8 Hz, H-2'),6.96
(1H,d,J = 1.8 Hz,H-2),6.93(1H,dd,J =8.4,
1.8 Hz, H6') ,6.82(1H,dd,J = 8.4,1.8 Hz, H-
6),6.79(1H,d,J =8.4 Hz,H-5) ,4.78 (1H,d, ] =
7.2 Hz,H-1"") ,4.77(1H,d,J =4.2 Hz ,H-7) ,4.72
(1H,d,J=4.2 Hz,H-7") ,4.26 (2H, m,H-9a,9'a) ,
3.89(3H,s,3’-OCH,),3.88 (2H, m, H9b,9'Dh) ,
3.87(3H,s,3-0CH,),3.87 (1H, m,H6""a),3.71
(1H,m,H-6"'b) ,3.51 (1H,m,H2"") ,3. 48 (1H,m,
H-3'""),3.42(1H,m,H4"") ,3.41 (1H, m, H-5"") ,
3.14(2H, m, H-8,8") ;" C NMR (150 MHz, DMSO-
dg)5:132.4(C-1),109.6(C-2),146.1(C-3),145.9
(C4),114.7(C-5),118.4(C-6),86.1(C-7),54.1
(C-8),71.3(C-9,9"),136.1(C-1"),110.2(C-2"),
149.6(C-3"),147.8(C4") ,116.6(C-5"),118.7( C-
6'),85.7(C-7"),54.0(C-8"),55.0(3-OCH,) ,55.6
(3'-0CH, ), 101.4 (C-1""),73.5(C=2""),76.5 (C-
3'7),69.9(C4""),76.8(C-5""),61.1(C-6""), H-
9a 1 H-9b Myfb 40 % 25 A8y, = 0.38;H-9a’ Al H-
Ob' (AL A FE 75 Ay = 0.38, H. Jyy s = 4.2 Haz,
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& 4 JCEPEN K; HR-ESI-MS: m/z
543.186 2 [M + Nal]*, 2 F+3N C,H,, 0,;'H
NMR (600 MHz, DMSO-d,)6:7.17 (1H,d,J = 8.4
Hz,H-5"),7.04(1H,d,J=1.8 Hz,H2") ,6.93(1H,
d,J=1.8 Hz,H-2) ,6.93(1H,dd,] = 8.4,1.8 Hgz,
H-6'),6.80 (1H,dd, J =8.4,1.8 Hz, H6) ,6.76
(1H,d,J=8.4 Hz,H-5) ,4.77(1H,d,J =4.2 Hz,H-
7),4.71(1H,d,J = 4.2 Hz,H-7") ,4.65(1H,d,J =
7.2 Hz,H-1"") ,4.25(2H, m,H9a,9’a) ,3. 89 (2H,
m,H-9b),3.87 (1H, m,H-6""a),3.86 (1H, m, H-9’
b),3.86(6H,s,3,3'-OCH,) ,3. 71 (1H,m,H-6"'b) ,
3.51(1H,m,H-2""),3.48(1H,m,H-3"") ,3.42(1H,
m,H4"") ,3.41(1H,m,H-5"") ,3.32(1H, m,H-8") ,
3.14(2H, m,H-8,8") ;" C NMR (150 MHz, DMSO-
dg)8:131.4(C-1),109.6(C-2),148.2(C-3) ,146. 1
(C4),115.0(C-5),118.4(C-6),86.2(C-7),54.2
(C8),71.3(C9),136.1 (C-1"),110.2 (C2"),
149.6(C-3"),147.2(C4") ,116.6(C-5") ,118.8( C-
6'),85.7(C-7"),53.9(C-8"),71.2(C9"),55.0(3-
OCH,),55.3 (3'-OCH, ), 101.4 (C-1""),73.5 ( C-
2'"),76.4(C-3""),69.9(C4""),76.8(C-5""),61.1
(C-6""), H9a Fl HOb Bk i B 2 ASy, =
0.36; H-9a'Fl H-9b' b2 i # 22 AS,o = 0.39, H.
Jurs = 42 Hz, Jyp e = 4.2 Hz, W] 7-H/8-H T
,7-H/8"-H Rk, DL bS5 Scik " 4R s s A
— BB AW 4 %0E S (-) - IR R 4-0-B-D-NL R
IR

&YW S5 M H K; HR-ESI-MS: m/z
573.1969 [M + Nal*, 4+ 'k C,H,0,;'H
NMR (600 MHz, CD,0D) §:7.16 (1H,d,J = 8.4
Hz,H-5),7.05(1H,d,J = 1.8 Hz,H-2),6.93(1H,
dd,J = 8.4,1.8 Hz,H-6) ,6.81(2H,d,J =1.8 Hz,
H-2',6"),4.78 (1H,d,J = 4.2 Hz, H-7'),4.75
(1H,d,J = 7.2 Hz,H-1"") ,4.73(1H,d,J = 4.8
Hz,H-7) ,4.27(2H, m,H9a,9'a),3.89(2H, m, H-
9b,9'b),3.88(3H,s,3-0CH,),3.87 (1H, m,H-6"
a),3.86(6H,s,3",5'-OCH,) ,3. 71(1H,m ,H-6"'b) ,
3.50(1H,m,H-2""),3.48(1H,m,H-3"") ,3.42(1H,
m,H4""),3.41 (1H, m,H-5"") ,3.15(2H, m, H-8,
8');"”C NMR (150 MHz, CD,0D) §:134.8 (C-1),

110.2(C2),149.6 (C-3),147.9(C4),116.6 ( C-
5),118.4(C-6),85.7(C-7),54.1(C-8),71.3(C-
9),55.4(3,3",5'-0CH, ) ,131.7(C-1"),103. 1 ( C-
2',6"),147.9(C-3",5"),136.1(C4") ,86.2(C-7"),
54.1(C-8"),71.4(C9"),101.4 (C-1""),73.5(C-
2'"),76.4(C-3""),69.9(C4""),76.8(C-5""),61.0
(C-6"), H9a fil H9b 4k 41 B 2 AS,, =
0.38;H-9a'Fl HOb' ki #8 25 AS,o = 0.38, H
Jurs = 4.8 Hz, Jyy e = 4.2 Hz, W] 7-H/8-H T
,7-H'/8-H k. DL b K 5 ek 4 il s A
— 3, AL G 5 SE R (+ ) -TP R &R 4-0-B-D-NiLi
AR

& 6 MM AK; HR-ESI-MS: m/z
573.1973 [M + Na]*,4r¥F=® K C,H,0,;'H
NMR (600 MHz,CD,0D)§:6.97 (1H,d,J =1.8 Hz,
H-2),6.83(1H,dd,J = 7.8,1.8 Hz,H-6),6.78
(1H,d,J =7.8 Hz,H-5),6.74 (2H,s, H2',6"),
4.78(1H,d,J = 4.2 Hz,H-7) ,4.75(1H,d,J=7.2
Hz,H-1""),4.73 (1H,d,J = 4.8 Hz, H-7"),4.29
(2H,m,H9a,9'a),3.91 (2H, m,H9b,9'h),3.91
(1H,m,H-6""a) ,3.88(9H,s,3,3",5-OCH, ) ,3. 79
(1H,m,H-6""b) ,3.68 (1H,m,H-2"") ,3.50(1H,m,
H-3""),3.44 (1H,m,H4""),3.42(1H, m, H5""),
3.16(2H,m,H-8,8") ;" C NMR (150 MHz, CD,0D)
5:132.3(C-1),109.6(C-2),147.8(C-3),146.0( C-
4),114.7(C-5),118.7(C-6),86.1(C-7),54.4(C-
8),71.3(C9),134.2(C-1"),103.4 (C2",6"),
153.0(C-3",5"),138.2(C4"),85.8(C-7"),53.9
(C-8"),71.5(C9"),55.0(3-0CH,),55.7(3",5'-
OCH,),103.9(C-1""),74.3(C=2""),76.4(C-3""),
69.9(C4""),76.9(C-5""),61.1(C-6""), H-9a Fl
H9b ML F i 25 AS,o = 0.38;H-9a' Fil H9b' fi}
AR 2 Adyy = 0.38, H Jyys = 4.2 Hz, Jyy
= 4.8 Hz, $4/x 7-H/8-H Jg X ,7'-H/8'-H Jg X, CD
jErh 210,230,280 nm b FLIE A Cotton K , 27w
B WL TR R Ry 7S,7'S ,8R,8' R, LA LAk ds
FICHk AR A B MU A 6 S E R (+)-
G ER 4'-0-B-D-N g ) w4 o
2.2 LEMXTERTEDNER

T BRGS0 B /INBR AR IR AR TS T W S Y,
WHLALARES T X AL 4006, A0 e s ) W T, 22 5 2
At E (P < 0.001); 5= A ILE L (L&Y
1.6 7E& MR B ARRE M S 3 75 20 F 09 B /e &
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REEITG T KA s e RO 59 2.3 REf /N Bk &
NS S RAI, 28 5 A GETH 2 RSP <0.05) 5+
WL G ) 4 BERE'E /NER R IEAN TG TIREAR, 2257
BASGIHE L (P <0.05) ;7.8 ~250 pmol/L f{L&
Yy 5 YIRERTE/NER R NEARM TG 7 AR, 22 5 H

Gt E (P <0.05 5 P <0.01) . FiREREKH,
EY) S REA M S T 9 R/ N KR I 40
WEEEAE R A WL A5 OB, e 54 2 3 4
TE—E e JE RES ] = S 5 BN B /N ER 2R 5 4 i e
SEAEHT ARG AR (DLIE 1)

250 250-
- it - #ith
s
£ 200 £ 2004
3 3
RS 150 B2 150
2z 22
FZ 100 §E 1004
g 2
3 s0 3 504
fikipy O B 0=
Glucose (30 mmol/L) - + o+ o+ o+ + 4+ + o+ o+ Glucose (30 mmol/L) - + 0+ o+ o+ o+ o+ + o+ o+
2 (umoll) - 19 39 7.8 156 3125625 125 250 3 (umol) - 19 39 78 156 3125 62.5 125 250
250 2504
- it o
) £
£ 200 £ 2004
o =]
-l -]
e 150 i S 150
g E 1004 g —E 1004
s $
3 SO-H 3 50
ETL T T fiikipE  0-
Glucose (30 mmol/L) - + + + + + + + + + Glucose (30 mmol/L) - + + + + + + + + +
4 (umol) - 19 39 7.8 156 3125 62.5 125 250 5 (umol/L) - 19 3.9 7.8 156 31.25 625 125 250
1 LEW2~5MNHHEESH HRMCs BRI (v £5,n =3)
Fig. 1 Effects of compounds 2-5 on the proliferation of glucose-stimulated HRMCs(x +s,n=3)
. 5P HE L‘[ﬂﬁ,###P < 0.001; 5@k b, * P < 0.05,* " P < 0.01, Note;Compared with control , ¥ P < 0.001 ; Compared with
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