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Extraction and isolation of serotonin from walnut and its anti-ischemic activity
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Abstract: The functional components of anti-myocardial ischemic
activity in walnut were studied. The walnuts were squashed and
then extracted by 70% ethanol, and ethyl acetate. The ethyl ace-
tate phase was concentrated and then separated by macroporous
resin, MCI, and ODS columns. MTT assay and kit method were
applied,along with the model of myocardial ischemia/reperfusion
injury to detect the anti-ischemic activity of each isolated compo-
nent. The results showed that 5, 10-dihydroxytryptamine and
Shepherdine were separated from walnuts for the first time. Mo-
reover, 5, 10-dihydroxytryptamine could significantly maintain
the viability of myocardial cell and reduce the enzymes (LDH/
CK) released by ischemia/reperfusion injury, having significant
protective effects on myocardial ischemia/reperfusion injury.
Keywords: walnut; serotonin; 5, 10-dihydroxytryptamine; car-

diomyocytes; ischemia/reperfusion
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HIRA T
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B '5 208 . XDS1C B, | i J7 R % Y622 AR T
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Eppendorf 2\ &) 5

1% AL WATERS 2690 B, 38 [[IR R LA v

LA G 2% . WATERS 996 #, 25 [H ik 5 A H
1.2 R H*E
1.2.1 BBk IIRE s R B 20 ke BN BEAZ B 1
JE it 30 B, AR 10 kg MO SR BURE B R HE 1
10(g/mLY I APRF 35 70 % 1) LB, F 70 °C,120 r/min
PEFEAR I 2 h, b JE, I R RN IR, IR, T
70 C Uk JE He 45 I B L 15 1.82 kg SR, B &
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e AE ) T i T35 R B Tk . B RILW IR A AB-8
(10 em X150 cm) AR IR RT3 B K 30%.50%.,70% &
Py B BB BEVE I 2 000 mL, 4 4% B 43 Uk B v 0k 1 Tk
4515 3000 VR ML) 49.7 2,506 L WEBEIL Y 38.2 g,
709 ZEEIBY 32.1 g,
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REFRA RS 3R 4 b v G0 LA A Bl it d5 4. PO 3 LA
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e 3 WL mAFfL R A 100 pL &4 0.5 ¢/ MTT B
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Ve 35 g, FaE w253 F KB R, & MCI Gel #(5 em X
100 em, 100 pm) 4R K I 500 mL 2 8 F 7K W Bt # FRL 4y
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W 25 L. 20 mL o — . W E R 6%
(TLC) %5 , FI0 B2 i 7 W e €0, AR IR) R B F0 2 515 10 1Y
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1.2.5 MCI Gel H: 45 B 414 (00 LB 0 76 MR A 4%
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Symetry Cis {4 (2.1 mm X 150 mm,5 pm); i 3 AH
0 min,100% /K (& 0.2% B ) ;20 min J5,50% H B +
507K (% 0.2% ) s L8 0.3 mL/min; #EFE R 10 pL;
S SN £ 4 260 nm
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150,200 mg/L, O WLAH A7 T 5 M 40 it 35 2 W o LDH,
CK & il @ 753k 1.2.3,
1.2.9 St ir SR SPSS 13.0 W4t i1 43 Hr #4141 i
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2 RS0
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FZR(P<C0.0D), T ARFSHL 302,70 % £ Wik 56 41 i 40
JLA7 TG % LDH Fl CK 5 & & 151 81 41 A0 L Xy Jo W] 1 22
S U BN 3 00 U I 18 R 43 . E O A A Bk 2 R
Y 2R R A YA o0 LBk I 55 M AT S50 4y
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Table 1 Effects of separation of different components on macroporous resin column on myocardial

cell survival rate and LDH and CK enzyme contents in ischemia/reperfusion

2851 i 77 0% 3/ 6 LDH/(U -« L™ 1) CK/(U+L™ Y
popiisEil 95.47+2.28 2.25+0.49 1.8840.35
e 1L/ VR A A TR 4 24.49+2.91 43.274+3.11 23.6740.49
R $ 30 % 2 iR 0 4 25.76+£3.37 44.77+1.41 22.3940.61
AT % 50 % ZBE IR B 41 73.2543.93% 6.54+2.37% 4.2140.38%
TR 40 70 % 2 Bk B 21 27.2144.23 43.3470.98 20.3940.43

T8 FOR G B/ TR LA 2 R B (P<<0.0D),

Fz2 MCIGel FHBES MR/ BEEOCNARFERR LDH.CKEBSEMHEN
Table 2 Effects of MCI Gel column separation components on myocardial cell survival rate and LDH and

CK enzyme contents in ischemia/reperfusion

2153 M ILAEE 2/ % LDH/(U - L") CK/(U-+L™ 1
Xt B2 95.81£1.97 2.4440.19 1.9640.43
e AL /P53 T A R 2H 22.9343.14 42.5342.65 22.68+0.51
4526 Z BEVE I i 56 21 75.44+4.,01% 6.17+2.54% 4.0974-0.47%
50 % Z, T I 4 i 3 4 27.43+4.16 45.21+0.95 21.57+0.63
55 % & BE VB i 56 41 29.4544.63 44.7840.76 21.0340.26
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Eﬂh%ﬂﬁ%h@%ﬂmmﬁmﬁtaﬁﬁﬂ$ﬁﬁﬁ P MCI Gel #F 45% Z BV R 5 ODS #: 4K ik
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Yotk e - A0H A7 6 R LDH f CK B & S S HMAAMEL mA kb a4 1.0 a% T X 548 8 a
e B AR U8 TR & B0 WU L3S M Ay . R UEAE 1,94 min.AbS W 1 X %Wﬁmﬁl%nmomEZﬂ
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2.4.1 AbEW I mamEE Kaw 1 haatEln
KETHE. OB WS %EF K, ESEMS B H m/2:178
(M+H]" k&I T RN 1T, RWEHFFHLASN
JLHE,

'H-NMR 3041 .6 3.72,2.80 & W44l = 43 16 1
WL A R B 6.9, RIS I A AR % 5 05 & IX
HANE(EE,06.76(1H,dd, ] =2.3,8.7),8 6.99(1H,
d,J=2.3),6 7.23(0H,d, ] =8. D& & 1 Ma . & W
Boar g, o il — A AMX R S8, BRI b = IO &
8 6. 781 &y Bl A

B C-NMR /3L 10 N8k 6 151.5 Jg 53R b 78 S 8%
FIWi A —OH S 477E.0 127.4,115.4,114.4,105.8 Jy 4 4
—CH 9,0 134.5,130.7,113.9 2}y 3 I Zfk, o 64.8,
30.4 5 2 A~ —CH, L@k, I\ & 64.8 L= B KF
—CH, L #kiEH & WA —CH,CH, OH 54 1 Wi . £
NS G123 &% 1T h 5. 10- =Mk . 1
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Figure 3 Carbon spectrum of compound [
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Figure 4 The chemical structures of compound [
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X0 3 F 3N Co Hu Ny o

"H-NMR #8751 MW 5L 6 1.57(] =5.4),
8 4.60 A6 1 ASPUEIE R T (J =5.4) i I 32 5 3% R 1
A0 2.83,3.61 &b H 2 M F(—CH,) , R =
W (J=6.4), % —CH, 4B TE M FH X ¢ 6.78(dd, ] =
2.4,8.7),6.91(d, ] =2.3),7.27(d, ] = 8. &KH 1 M4,
MBS HHORE . KM — 4 AMX R4, BIR 3R | =
AV
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P"C-NMR ¥ B /R & WA 12 A4 ke Hok
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LMo 43 1 BRI RE R 5 N T R M % WA
—CH,CH,N £5#) F Wi; 6 18.6 3k, £ & 0
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ZifyunE 6,
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Figure 5 Carbon spectrum of compound [
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2.5 BORL & PRS0 AILER M iF 4

Hi 2 3 TN, AT L 41 B A7 TR AL 26,45 %, [ B
O LA B LDH L CK & &t 8.2 78 4 51 3% $]45.68 %
N 22.76 %0, 7T DL i o/ 7 S E00 DL AN B B8 A .
5.10-Z R AR &y 50 me/L B, 4 M AF 75 R Ry 59.46 20
(P<C0.05) \LDH #1 CK & # . F# L (P<C0.05)35,10-—
et i A & O 150 mg/L B, 0 WLAR M TE TS AR T A
87.79% (P<C0.01), LDH,CK % ik #] £ & (P<C0.01) , H.
AR O 2R 5 7 200 mg/L i, .0 ILAN M A7 305 2 A F
gL 5, 10- 0% 0 e o Bl i/ T R A 0 L
AR A A SR E R 150 mg/L i /E I ROR &
. Shepherdine ZH 41 il 77 15 22 15 458 280 26 AH 2, Bl 5 &% &F
T X B 1 /FE R T A 0 LA TS B AR T
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Table 3 Effects of compounds I and 1I on myocardial cell survival rate and LDH and CK

enzyme content in Ischemia/Reperfusion

2 5 &/ (mg - LD AT 5 R/ % LDH/(U -« L™ 1) CK/(U-L™D

Xt BE 41 97.43+£2.71 2.3640.25 1.944-0.47
e 0L /P R TR 26.4543.23 45.6842.37 22.7640.31
50 59.463.59% 20.024:1.987 4.9340.53%
, 100 75.4714.06% 6.31+2.177 ¢ 3.4140.36% 7
Lt 150 87.7944.42% % 4.6740.6477 1.6440.38% 7
200 78.674.36% % 4.73+£1.12%% 2.25+40.43% %

50 25.2943.71 44.8642.12° 22.384-0.37

100 26.144-3.02 42.7941.26% % 21.564:0.56

4 150 25.374:3.53 42.5640.687 % 21.344:0.41

200 27.5344.54 46.2141.047 % 22.4740.60

Tox FoRGX R A 2E R B (P<C0.05) ; » » Fon 50T R4 LA 25 AR B 38 (P<C0.01) 5 & 37w 55090 ofn /T 39 T A PR 41 bL e 22
SR (P<C0.05) s # # Fom Sl /T30 A5 R 4 Lb 4 22 S e 3 (P<C0.01)

3 &k

KA S FESR I, 2R L TR ZE WL, 2 F €6 3% 05 4%
B SR 2L R 1R 3 450 43 44 R R O S0 . A A B T 15
BT E 5.10-ZF Ak 5 Shepherdine B ML A 1,
Horpr 5, 10-Z 5% 0 Jiie w0 UL AH B 153 095 B R 47 1 R 40 1F
F BB A2 B2 0 20 A7 0 L DO L AN % 3R L 0 P
WLEF (LDH ,CK) ) B B 22 i O L AR i 3 405, & BH 5., 10-
THROEEEAR AT A AR 0 I 1R Y T AR 4y, i
— 25 3% W AZM T B 0 I 1L 7 95 1 FH B 22 S 1 0 g s 1R
AN 5,10~ £ e th 2 B A T G

A5, 10- T ekt i B E B A B2 IR
TEEOT BRSO AZ B Hh A B 5 G B Ay O A Bk
PoO ML PO R AL T3 i B . (HIZ Ul RS e &M
YEFRBL 1 A WA A F5 i — 5T
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