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Studies on the anti-inflammatory activity and its mechanism of daidzein
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Abstract—Daidzein and its methyl derivatives were synthesized and their anti-inflammatory

activities were examined.

Daidzein suppressed the carrageenin-induced edema, but its methyl

derivatives showed decrease or abolition of the anti-inflammatory effect. Daidzein did not signific-

antly suppress the complete Freund's
tamine 4- serotonin) —induced edema.

adjuvant—induced arthritis, and the mixed phlogistics (his-
Daidzein inhibited the leukocyte emigration and protein

exudation when it was administered into the CMC pouch at low doses (5, 25mg/pouch). Daidzein
significantly suppressed the cotton-pellet granuloma formation.
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Table I—Analytical and physical data of daidzein and its methyl derivatives.

NP yield 1 R " {xBr) H'-N M R (DMSO) Elemental analysis, Wk, %
Compounds - calculated observed
(*Q) ) ( com ) { ppa) C H 2] < H 2]

“00/ 1640+ , Cm0 6.7-7 (l.‘".phc‘lllyl) 70.86{3.96 2S.17 [70.84 [4.14 p5.02
OH
\S: C) 320 22-5 1 3000-3400%, -cil 7.3-8 {(m,3H, 0])
o H
8.3 (s,1H, (;]'" )

9.6 {s,1H,4’ -hydroxy)
10.6 {s,1H,7~hydroxy)

HO 250-254 | 34.4 | 1620%, C=0 3.7 (s,34,-0CH,) 71.64|4.51 (23.85 [71.79[4.53 23.68
Oi;]—@oo«] 3350-3500%, -OH 6.7-7 (m,4if,phenyl)

[}
7.3-8 (m,3H, ) )

[t}
o_u
B.3  (4'e,dil, 4" )
10.6  (s,1d,7-hydroxy)

ale 156-159 | 69.0 | 1510, O=C aromatic 3.7-:.9(.1,6",-0543.0013) 72.33(5.00(22.67[72.63) 5.08(22.29
%m;] 16405, =0 6.7-7 (m,4it,phenyl)

0
7.3-8 (m,3u, ] )

w8
8.3 (.14, é)’" )

Table II—Anti-inflammatory activity of daidzein on carrageenin induced edema of the rat paw.

Dose No. of Time (hours)
Drugs mg/kg,
p-o. Animals 1 2 3 4 5 6
Control 6 53.846.3* 72.6+8.6 85.1+7.8 85.6+8.2 84.848.3 86.9410.0
Aspirin 200 6 32.8%5.9% 32,146, 1** 36.846. 4** 35. 2--6. 6** 36.6£5. 0% 37.5-+ b, 4%*
(39.0)* (55.8) (56.8) (58.9) (56.8) (56.8)
Daidzein 100 6 45.9%5.1 62.41+8.4 66.3%6.7 59.3-£5.1*% 62.91+4.9% 60.1+ 7.9
4.7 (14.0) (22. 1 (30.7) (25.8) (30.8)
Daidzein 200 6 37.81+7.0  44.0£8.1% 51,156, 9F* 48,817, 0%* 46, 346, 0%* 46. 0+ 5, 7%+
(29.7) (39. 4 (40.0) (43.0) (45.4) 7.1

+ > mean values+S.E. 4} : percent of inhibition. Signiﬁcantly deviated f;om ncc;ﬁtrol; *p<6. 05, **<{0.01

Table III—Anti-inflammatory activity of daidzein and its methyl derivatives on carrageenin induced
edema of the rat paw.

Dose No. of Time (hours)

Drugs mg/kg e
p.o. Animals 1 2 3 4 5

Control 6 27.6+2.5" 31.7£1.9 36.5+ 5.7 47.8+ 6.1 39.3+ 4.3
Daidzein 200 6 16. 2-+5,5* 16.544.5% 19.74 2.9% 26.9+4 6.4 21.7+ 5.5
(41.3)* (48.3) (46.0) (43.7) (44.8)

4’-Methyldaidzein 200 6 23.0+2.9 24.7+5.5 37.9+10.1 44,7+10.1 41.9+13.0
(16.7) 22.1D — (6.5) —

Dimethyldaidzein 200 6 21. ((H_:l. g) 40.1+4.2 50.4+ 9.5 55.3+13.7 49.4+ 6.8
23.9 — — — —

+ @ mean values+S.E. 4 : percent of inhibition. Significantly deviated from control; *p<0. 05
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Table IV—Anti-inflammatory activity of daidzein on complete freund’s adjuvant induced
edema of the rat paw.
Dose No. of
Drugs mg/kg Shrs 1day 2 3 5 7 9
p.o. Animals
Control 6 45.244.1% 78,0+6.4 70.4+3.4 109.5+9.1 104.4+13.4 67.1+15.2 59.8+16.0
Naproxen 80 6 38.240.9 56.145.8% 54.6+9.5 61.6:7.3%* 58.4411.1* 63.54+ 9.8 56.9%£10.7
Daidzein 100 6 55.346.0 89.348.2 85.618.6 104.0+4.1 97.4:+ 6.0 65.7+ 5.5 60.54 7.4
Daidzein 200 6 55.343.4 71.44-6.5 69.244.5 94.54+7.0 91.7% 8.4 52.04 3.8 53.7+ 4.0
Normal Control 6 — — — -— — 0.59% -
~ Dose No.of e
Drugs mg/kg 11 13 15 17 19 21 Ceru(lé)/PrI;lls)mln
p.-o. Animals
Control 6 53.314:12.5 52.6+7.2 45.3+6.2 38.715.9 42.9+6.2 43.53-4.0 0.3154-0.034%
Naproxen 80 6 47.24+10.1 43.5£6.7 53.5+3.6 52.34+2.7 52.4+2.8 49.9+6.4 0.171+0.068
Daidzein 100 6 51.7+ 7.3 49.546.4 48.4+5.1 40.8+4.6 41.0+£5.0 36.91+4.1 0.2522-0.040
Daidzein 200 6 49.04 8.5 42.7+6.5 38.4+4.0 35.5+4.7 44.0+6.0 43.8+4.6 0.189+0.030*
Normal Control 6 — — 1.93% -— — 4,76%  0.196240.027

4 : mean values+S.E.

Significantly deviated from control: *p<0.05, **p<(0.01

Significantly deviated from normal control: #p< 0.0
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Table V—Anti- 1nﬂ'1mmat0ry '\ct1v1ty of ddld7em on hlstdmme serotonin induced edema of the mice paw.

. Dose Route of No. of T]me(hours)
Drugs < e
mg/kg Admi. Animals 0.2 0.5 1 2 3 4

Control 41.5:4:-4.2% 48.93-2.4 36.4+1.6 28.14-4.0 21.0+3.1 15.7+3.1

Daidzein 100 P.O. 6 44.343.1 52.3%2.2 37.743.5 23. G'f 2.919.7+3.3 13.341.9

(=) (= (-) (16.0) (6.2) (15.3)

Daidzein 200 P.O. 6 41.6+1.5 46.3+2.9 33.6=2.2 20.5+2.7 20.9+4.0 12.6%1.0

=) (5.3) 7.7 27.0) (=) 1e.7)

Daidzein 50 ILP. 6 31.6+3.8 43.1+6.2 36.7:£2.6 24.4:-1.0 18.6+4.0 10.1-4:0.4

(23.9) (11.9) (—) 13.2) (11.4) (35.7)

Daidzein 100 LP. 6 31.0+£4.7 39.14-4.6 34.14+2.9 25.4:+2.9 18.14-2.8 8.3+1.4

(25.3) (20.0) (6.3) (9.6) (13.8) 7. D

Daidzein 200 LP. 6 36.2+2.2 47.6+2.3 37.94-2.7 26.843.1 17.2+2.2 10.2+1.1

(13.3) (=) (=) (4.6) 8.1 (45.2)

Chlorpheniramine 25 P.O. 6 41.8+3.3 50.3£2.1 30.042.2 16.04+2.2 12.1+£2.1 6.3+2.1

maleate (=) (- (17.6) (43.1) (42.4) (59.9)

Hydrocortisone 5 P.O. 6 45.7+3.1 50.142.7 34.4+2.2 23.5-+2.0 10.641.9 8.142.2

C) ( ) (5.5) (16 4) (49 5) (48. 4)

-i};(Tnean values+S E ;rf . percear-lvtvof inhibition o - o

Significantly deviated from control: *p<(0.05, **p<C0.01
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Table VI—Anti-inflammatory activity of daidzein on mixed phlogistics (carrageenin-arachidonic acid)
1nduced edema of the rat paw.

Dose No. of Txme(hours)
Drugs mg/kg Ani-
p.o. mals 0.5 1 2 3 4 5 6
Control 6 67.24-9.3% 86.5%1.4 102.6411.8 110.8+11 95.9+13.6 94.2+11 86.8%10.1
Aspirin 100 6 19.62-0. 4** 30.14+2.8%F 75.5+10.9 86.7+9.9 83.1+7.0 75.7+5.9 64.71+6.5
(70.8)* (65.2) (26.4) (21.8) (13.3) (19.9) (25.5)
Daidzein 200 6 58.3+4.1 83.1%6.4 104.1+ 8.1 99.246.3 96. 7+4 4 88.4+6.7 82.415.8
(13.2) 3.9 — (10.5) (6.2) G.D

<+ ! mean values+S.E. 1 : percent of inhibition
Significantly deviated from control: **<0.01

Table VII—Effect of daidzein on leukocyte emigration, protein exudation and ceruloplasmin
induced by CMC in rat.

Dose(mg/pouch) No. of Animals Protein(mg/ml) Leukocyte(EA/mm?) Ceruloplasmin(u/ml)

Drugs
Control 6 8.804:0. 58" 9,700+1, 602 0.2344-0. 024
Naproxen 5 8.23+0.32 10, 050-1, 248 0.291%0.073
6.5)* (—3.6)
Daidzein 5 6 7.471£0.94 5,962+ 1, 265 0. 2564-0. 047
(15. 1) (38.5)
Daidzein 25 6 8.49+40. 55 8,125+ 371 0.234+0.018
(3.5 (16.2)
Daidzein 50 6 10.212+0.53 6, 240t 1, 066 0.2531+0. 024

(—16.0) (35.7)

+ : mean values+S.E. 4+ © percent of inhibition

o] 25258 daidzein® PGHE #iflol o9&
FHE MEERS A 28 4 F A8
Daidzein0| rat CMC pouchi%ol 2[5 Him
HEE, SRE RH % MmApceruloplasmingi
0| X| = %R —Daidzein 5mg, 25mg, 50mg/pouch
1l naproxen 5mg/pouch #H7} rat CMC BH
Wb BEREE 2 HEOHEBHA se 93
< #3323 A Table Is} ok
HinRi#EES] 739 daidzein 5mg, 25mg, 50
mg T oA FEM 2 HE 9F48lel 4
A &5 veglon, naproxen 5mg o o]
A A AAE JeblA Forh. BEOESEH
9 A$E R 9FH s 45 A% v
B 5mg g 25mg FolFolA vhETo] us)
15.1% % 3.5% <A&5}EF vebdlx, napro-
xen FoToA % FEMEE glod 6.5% oA
A A, ze 1} daidzein 50mg Fo Fo A= &
A & vebyoh. =, Nakagawa? To 9

3ul carrageenin pouchihol] )& KM car-
rageenin -9 204] 7t ¥ steroid#|~} FEAKLFRY
2 2 ceruloplasmin HE Z4£A7te B3ty
o] Ehol A& M ceruloplasminE &
A B R A4 AT 196p/mld w8 <7t
4 ggsgor GF R 9% JFe 4
et

Daidzein®| cotton pellet BYZFiEHZ R inFlsk
F—Cotton pellet PIZFERMHIER =9
steroidf: HiZIEZES] FEFAE 43 Aol
F—steroidp: HAEBE v BolPoz A F
d o7}, Daidzein 200mg/kg O 2 100mgst
200mg/kg MEREPQERELE PZEE FRIDEIER S
FAg fEH T Table WY 2l Hz=Fo) At
gA 4L Hm daidzein 200mg/kg EORYRZ
FEES ot 7.5%9 WMHEHBRE Ve
on, BREEe) 39 100mg/kgo] 38.8%,
200mg/kgo] 51.5% % w2 uld HEHL
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Table VIII—Effect of daidzein on cotton-pellet induced granuloma formation in rats.

Dose Route of No. of Dry granuloma tissue
Drugs —
mg/kg/day Admin. Animals Weight (mg) inhibition (%)
Control P.O. 6 69. 52+5.56* —
Daidzein 200 P.O. 6 64.30£3.27 7.5
Naproxen 30 LP. 6 42,76+ 3. 70** 38.5
Daidzein 100 LP. 6 42, 5814, 64** 38.8
Daidzein 200 1P. 6 34,00+ 3, 55** 51.1

+ : mean values+S.E.

7ﬂ M= ol 2, 53 200mg/kgel A& A

e A9 1A etA] E# k. g naproxen 30
mg/kg BB A= d 27 v 38.5%
o IS v ok

B B

Daidzein 9 =z methyli5#a8E SR3le] 4
ERS 22 o, 33 2L BRE 4o

1. Daidzein 200mg/kg 7 F5F A2 HiEEHo)
R FTAAFHEIH BRE AAsd oA,
o] HiKIE MEE TZE% 479 methylation
of o Za m &AH %

2. WA 9 Z A3 modele] complete Freund’s
adjuvant §2EZd] bl &)= daidzein 200mg/
kgol 4 fel 42 gddleovt Aubde s oA a2z}
£ vEler, 100mg/kg 3 200mg/kg 7 7-F
ool ey dEadAtal
plasmin®] 7% viehyloh

3. Histamine 2 serotonin &3}7] 9 ¢4 2 model
of thaj A= daidzeinA F B2 Ao A A
b g9l et 50, 100, 200mg/kg -7} Fof A
phase [ o)A ¢ antihistamine, antiserotonin &

e EFHG,

4, Carrageenin ¥ arachidonic acid &3¢}
A% modelo| ¢]3} A daidzein 200mg/kg ¢
Tz A AZHE el A R P.GRA oA
7b FAEA && Ao A Er,

5. Rat CMC pouch modelo] 4] daidzein 5, 25
mg/pouch F-of 2 whil A A Zo] oA =g,
50mg/kg FolZE FRFES A od,
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serumrft  cerulo-

Significantly deviated from control: **<0.01

BHT FEA2 A2
oA AFA4E vheb e

6. Cotton pellet So}Z8 A g4 AL AE
3l A#} daidzein ¥-7} T2 FAAY9E oA
ZHg-& ekl ch

8% o E4e gglent
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