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Abstract—Three components, fraxetin-8-glucoside, esculetin-6-glucoside and man-

nitol, were isolated from the stem bark of Fraxinus chiisanensis var. stenophylla, F

Japonica var. intermedia and F. densata. The MeOH extract of the cortex of F.
densata had the antiinflammatory activity on the carrageenin-induced paw edema in

rat. The MeOH extracts of the cortex of all three Fraxinus spp. have the potent

analgesic activity on the HOAc-induced writhing syndrome in mouse and the hepato-
protective activity on the CCly~induced fatty liver in rat: protection of ballooning
formation and inhibition of sGPT and sGOT increased by CCl,.

Keywords—Fraxinus chiisanensis var. stenophylla « F. jeponica var. intermedia

F. densata + antiinflammation « hepatoprotection » esculetin-6-glucoside - fraxetin-g§-

glucoside - mannitol « analgesic activity
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Fraxini Cortices(l kg each)
—Frazinus densata
,—F. chiisanensis var. stenophylla
—F., japonica var. intermedia
| extracted with McOH
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| |
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| o |
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recrystallized I recrystallized
from 50% MeOH ' from 80% EtOH
Compound I Compound 1I
(Fraxin) (Esculin)
Scheme 1. Extraction and isolation of compounds I and II
Found: €, 50.92; H, .80 (0.734); IR, vKB cm~! 3410(OH), 2956(CH),

UV, Amax (MeOH) nm 344(0. 35), 267 (0. 06),
227(0.50); IR, vKBr em=1 3440(OH), 2920(CH),
1700(C=0), 1680, 1660, 1560(aromatic C=C),
1370, 1380(OCHs), 1160(C-0); 'H-NMR(CD;
OD, 300MHz, TMS) &: 3.89(3H, s, OCH,),
6.26(1H, d, J=9.4Hz, H-3), 7.69(1H, d,
J=9.6Hz, H-4), 6.98(1H, s, H-5), 4.99,
3. 76(glucose proton).
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TLC, Rf: 0.78(CHCl,-MeOH-AcOH=10 :
2:1) UV, Amx (MeOH) nm 270(0.066), 339

1690(C=0), 1620, 1580, 1530(C=C), 1140(C
=0); 'H-NMR(CD;OD, 300MHz, TMS) 4:
6.16(1H, d, J=9.8Hz, H-3), 7.84(1H, 4,
J=9.8Hz, H-4), 6.74(1H, s, H-5), '9.42
(broad OH), 3.87(3H, s, OCHj)
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Found: C,52.98; H,4.75; UV, Ana(MeOH)
nm 221(0.51), 267(0.10), 336(0.43); IR,
JEB em~! 3380~3480(0H), 2920(CH), 1700
(C=0), 1690, 1620, 1580, 1560(aromatic C=
C), 1140(C-0); 'H-NMR(CD,OD, 300MHz,
TMS) 6: 6.22(1H, d, J=9.4Hz, H-3), 7.85
(1H, d, J=9.4Hz, H-4), 6.80(1H, s, H-5),
7.43(1H, s, H-8), 4.89, 3.50(glucose proton).
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TLC, Rf: 0.95(CHCl,-MeOH-AcOH=10 :
2:1); UV, 24..(MeOH) nm 229(2.22), 257
(0.79), 299(0.94), 348(1.90); IR, vKBr cm~!
3390(0H), 1680(C=0), 1620, 1580, 1520(aro-
matic C=C), 1170(C-0); 'H-NMR(CD,OD,
300MHz, TMS) 8:6. 13(1H, d, J=9. 3Hz, H-3),
7.83(1H, d, J=9.3Hz, H-4), 6.71(1H,s, H-
5), 6.95(1H,s, H-8), 9.29(1H, broad, C,-
OH), 10.12(1H, broad, C,-OH).
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Table I. *C-NMR spectral data of coumarins in

CDCls
Compound
Carbon Fr&z;in Es(‘illl)lin Fraxetin Esculetin
C-2 160. 03 160. 33 160. 32 160. 59
C-3 112.20 112,02, 111.67 111.35
C-4 143.71 142. 65 144. 81 144, 22
C-5 110. 16 110.75 111. 67 112.01
C-6 144,61 144,32 145, 27 148, 42
c-7 142. 64 142. 65 142.83 142. 74
C-8 104,03 103.08 102. 65 102. 51
C-9 145.41 145,02 150, 10 150. 27
C-10 110.16 110.75 110. 10 110. 63
Gle-1 105.17 105.01
Gle-2 73.79 73.20
Gle-3 77.27 77.33
Gle-4 69. 62 69.75
Gle-5 76. 20 75. 89

Gle-6 60.81 60. 76
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Table II. Anti-inflammatory activities of Fraxini Cortices extracts on the carrageenin-induced paw edema

in rat
Dose Swelling(%)?
Bark extract! (MeOH) (mg/kg, i
p.o.) 1 2 3 4(hrs)
Control — 26.3142.15 44, 79:5.78 58. 34+6. 50 73.30x£7.51
Fraxinus densata 200 15. 37-+£2.13%  23.504:6. 68%*  26. 744, 62*F 32, 36:£5. 46**
F. chiisanensis var. stenophylla 200 20.58+2.70 24. 8843, 38% 28.75+6.93% 33,706, 96%*
F. japonica var. intermedia 200 20.05+5. 16 28. 05+5. 30* 32.50+4.90%  38.82+%4. 12+*
Aspirin 100 9, 40-+4, 60**  23,96-59.70%F 24,0016, 08** 28. 866. 00**

1) Extracts were orally administered 1hr before 1% carrageenin injection(0. Iml/rat, s.c.).
2) Paw edema was measured every time lhr after carrageenin injection.

Each value represented the mean+S.E.

Significantly different from control(*p<{0.05, **p<(0.01)
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Table III Analgcsw (!.CthLtha of Frax1n1 Cortices ext
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racts on the HOAc-induced writhing syndrome in mice

Bark extract! (MeOH)

Control

Frazxinus densata )
F. chiisanensis var, stenophylla
F. japonica var. intermedia

Aminopyrine

(mg/llzg,sep. 0.) synlifdni)cefz’ v‘;f;rthll(l)l gmiq Inhibition(%)
— 27.40+1.97 -
200 12, 4043, 22%* 54.75
200 15. 202, 60** 44.53
200 14. 603, 147% | 46.72
50 12. 002, 65+ " 56.20

1) Extracts were orally administered 1hr before the i.p. injection of 0.7% HOAc solution at a dose of

0.1ml/10g.

2) No. of writhing syndrome was counted 10 minutes after injection of HOAc.

Each value represented the mean+S.E.
Significantly different from control(*p<C0. 05,

**p< 0. 01).

Table IV. Hepatoprotective activity of Fraxini Cortices extracts on the CClyi-induced fatty liver in rat

Dase Enzyme acthty(Rextman—Frankel umts)
Bark extract? (MeOH) o
(mg/kg, p.o.) s-GPT s-GOT

Control — 146. 83+ 9.99 208.00+ 9.78
Frazinus densata 200 30. 00+ 4.00%* 139. 67115, 33*
F. chiisanensis var. stenophylla 200 59. 75415, 63¥* 124. 75126, 35*
F. japonica var. iatermedia 200 65. 0020, 74 147. 00124, 61*
Silymarin 100 35. 0017, 56™* 70, 3333, 57*

1) Extracts were orally administered for 5 days after CCly intoxication at a i.m. dose 4 mg/kg daily

4 days.
Each value represented the mean + S.E.

Significantly different from control(*p<{0.05, **p<C0.01).
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EFA e 99 MeOHY 2 200 mg/kg %
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