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Studies on the anti-inflammatory activity and its mechanism of daidzein

In Hoi Huh, Sang Joon Lee and Hyung Chun Kim*
College of pharmacy, Chung Ang University, Seoul 151 and Department of
pharmacy, *Kang Weon National University, Chuncheon 200, Korea.

Abstract—The anti-inflammatory mechanism of daidzein was investigated in rats and mice.
Daidzein and 4’-methyldaidzein inhibited capillary permeability and lipid peroxidation. Daidzein
inhibited growth of granuloma when it was administered into the carrageenin pouch at the low

dose,
effect in adrenalectomized rat,

while it acted contrarily at the high dose.

Daidzein decreased the antiinflammatory

depleted ascorbic acid and cholesterol contents in adrenals, and

increased corticosterone level in plasma, suggesting dadzein acts on the hypophysisadrenal system.
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Table I- Inhlbltory L1Ct1v1ty of daidzein and its methyl derivatives on capillary permedblllty in mice.

Inhlbmon

Drug mg/l?go,sep o. /]\.\Ilflm?iflq (,zg}:, anllgmgl) (%)
Control — 6 3.7+16. 9* -
Aspirin 100 6 57.7414. 4%* 56.8
Daidzein 100 6 77.3+11.9* 42.2
Daidzein 200 6 75.94- 9.6% 43.2
4’-Methyldaidzein 200 6 68.8121,8% 48.5
Dimethyldaidzein 6

200

* > mean values--S.E.

988+78

26.1

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

# ! Pontamine sky blue

Table YI-Antioxidant effect of daidzein and its methy! derivatives on ethanol intoxicated mice.

Drugs g gy day Anbinats TBA index (Asi) pr e
Normal control — 6 0. 250--0. 027+ —
Control — 6 0.54340. 066% -
Tocopherol 50 6 0.3274-0. 022%* 0.26
Daidzein 50 6 0.484+0.071 0.80
Daidzein 100 6 0.403+0.032* 0.52
Daidzein 200 6 0.371+0.034* 0.41
4’-Methyldaidzein 200 6 0. 33240, 020** 0.28
Dimethyldaidzein 200 6 0.4254-0. 043 0.60
* . mean values+S.E.

Significantly deviated from control; *p<(0.05, **p<C0.01

Significantly deviated from normal control; #p< 0.01

ASﬁZSVASSQB
AsgE—AgB
As3,B : Normal control

Antioxidant effect value=

As3S  Drug treatment

AssE : Ethanol intoxication
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Table III-Effect of daidzein locally injected every 12hr from day 5 to day 8 on a pre-existing

carrageenin granuloma

Dose No of (xranulomatous Total hydroxyprolme Hydroxyproline Hydroxyproline
Drugs mg/pouch/ tissue of entire granuloma
12hrs  Animals (g wet wt.) (mg) (mg/g wet wt.) (pg/ml urine)
5-control — 19.764-1.93* 4,65:10.09 0.24 138.42+ 7.05
9-control — 16.76-+-1.33 3.654+0.07%% 0.22 228.62417.77%
Hydrocortisone 1 8.3040. 65%* 2.25+0. 18%* 0.27 145. 42+13. 46*
(50.5)*% (38.4) (36.4)
Daidzein 10 6 14,6042, 59 3,110, 13%* 0.21 196.42:+41. 24
(12.9) (14.8) 4.1
Daidzein 50 6 18.03:4-1.03 3.5310.08 0.20 175.53+ 8.57*
(—7.6) 3.3) (23.2)

+ . mean values=*+S.E.
# ; percent of inhibition
Significantly deviated from control ; *

Significantly deviated from 5-control : #p<C0. 05,

Vol. 31, No. 3, 1987

p<0.05, **p<C0.01
##50.01



168 RHOE - EAR - SER

WhnslE A2 Mol sHelF MIffEe]l HES  H FEe udAE

4 919}, Hydrocortisone 1mg/pouchZ £ 12 proline2] hydroxylation,
Al Zbebet B R M e AWHEC] 8.30go & F3de A
98 d&T wi&sl FEMAEIA JAsg e, cross linkingo]
AA &= gadsbd 50.5%%Art. =g daidzein  lagen proteino]

54
=

i
=
=

viebyich o] A& ofmlx
fzol] 93] collagene] wj Hdo] Zris]i= ,\-9— < W] ¢ flavonoidsel 4] olm] Bz 383 u} 9l=

Z collagen cross linking
Zo] =t} Collageno]

2823 524 non col-

gelatino B 4] FZo] =

10mg/pouchE 4 1247+ wit} Fo3k Fofl A A ¢¥7] W o] granuloma tissue gramw hy-

= W] 14.60g0.2 HEMES ¢govt 9H droxyprolineo]

e =3 Rrhe 29 colla-

2ol vle) 12.9% M4l Qo] daidzein 50  gen¥slE A EHE Aoz Aedrd,
mg/pouchZ 72 ¥y o 2 o3l #fo]A] 18.03 Daidzein®| FWEHH ratd A 2| carrageenin
o2 9B d&Fe] wis) BEMS gdod (2 3IE mEI%ER - Carrageening}  arachidonic acid
#= k. o] @42 CMC Pouche] A 9] HREE ﬁ“ﬂ@i’é"l o gk 8

Blfish fARRE ARE bebstel. sl Ree] geel®

7]
hydroxyprolineff&  #AGdisy BrHHE W ro] 4] 9] A Rl o
9H w&arel wla) AAHG s, o] A= Mk rat] A F

RAFEE veEbi e daidzein 50mg/pouch HYELEE Vb et

of ] = 175.53pg/mlE 9H &I »ls] 23.2 $] ASE
S B #E RaE FA% 147 FF
B AgA 5ZHE ey

-5

% AAF o] HEMES S HH HEE e

Anti-inflammatory steroid: collagen 2 non- 3A A BEHAA

Lo 7 'rq O]v~oﬂ Y’HJQ_]_' 5‘14
o = f by} oksle], &3] daidzein

{EFA

o] HmRS ]l IR

oA 4ge ARG AFE Table

2] sham rato} daidzein200mg/kg

collogens| £} collagenf3 s AAFDEN  on 447 9 54D ol AEHES 9o

resorbed tissue®] wet weight gi} ‘5.2 collagen A g F A
e vhebd ol b G (8l Ca EDTA  rato] A3 daidzein 200m2/k" ez ZlelA 4

=l progesterone2 ¢ 3 non-collagen proteing) AL 1A 7Y B 24 7)ol =

T ol ovh e IR

HEHUA 959 e

RS E7 A7 309 [Rih hydroxyproline®: 1} 34 71 o] & HE]E sham rate] daidzein %

o 582 e daidzein ¥ hydrocorisoneo] col- TR | A Ee A ¢ Aot o) A9
lagen 5f#E AR A7 Ae A5, daid- R 7 X daidzein carrageenini-% phase |
zein 50mg/pouch Folal JRero gl S oA E Rl @Al MHS Qo)) phase

daidzein 10mg/pouch £o] A B} Ao} Ryt 1ol A= B

A EME FAE F Rk

Table IV-Anti-inflammatory actlvity of daidzein on carrageenin induced edema of the adrenalectomized

rat paw at each time.

Dose> No. of _

Treatment Drug  mg/kg, s
p.o.  Animal 1 2
Sham-Operation Control — 6 38.8+6.67 41.4+6.9
Daidzein 200 6 24,742 4% 25 342, 5%
(37.6%)"  (38.4%)
Adrenalectomy  Control — 6 37.3:1:3.6  39.6:+6.4
Daidzein 200 6 15.3:-3.2%  23.0-1-4, 2%

(59.0

+: mean values +S.E.
. percent of inhibition
Signiﬁcantly deviated from control; *p<{0.05

%) (41.9%)

3

47.6+ 6.0

29.0+ 3.6*
(39.1%)

49.9+10.6

37.7% 6.1
(210

)

Time (hom s)

4 5

51.82+9.7 52.8+8.8

37.3+5.6  39.0+6.4
(28.0%) (26.1%

51.7+47.2 50.9%7.7

50.3:4:7.3  46.8:1-5.2
(2 7%) (8.1%)
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Table V-Effect of daidzein on ascorbic acid and cholesterol level in rat adrenals.

D Dose No. of Ascorbic acid Cholesterol
rug mg/kg, p.o. Animals (mg/100g wet tissue) (mg/100g wet tissue)
Control - 3.41:+-0.19' 21.6040.50
Daidzein 100 3.34:£0. 44 19.4241.63
@. (10. 1)
Daidzein 200 6 3. 14-£0. 20 20.04+1.95
7.9 7.2)

*: mean values +S.E.
* 2 percent of inhibition
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Table VI-Effect on ascorbic acid and cholesterol level
in rat adrenals after intraperitoneal adminis-
tration of daidzein 200mg/kg.

Time No of Ascorbic acid Cholesterol
. (mg/100g wet (mg/100g wet
(hours) Animals tissue) tissue)

Control 6 3. 4340. 23* 20.5%2.00
2 6 2.61+0.52 26.5+2.62
(23.9)* (—29.3)

4 6 1.99+0.11%¢  13.9+1.18*
(42.0) (32.2)

*: mean valuestS.E.

* . percent of inhibition

Significantly deviated from control;

*p<0.05, **p<0.01
acid @ cholesterolf & =4 3¢ o},

@ REFER $H{H—Daidzein 200mg/kg Fof F
247 % 447 Fol EIB ascorbic acid %
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Table VII-Effect on corticosterone level in rat plasma
after intraperitoneal administration of
daidzein 200mg/kg.

Time No. of Corticosterone Change
(hours)  Animals (pg/dl) (%)
Control 6 29.443.0" —
2 hrs 6 39.2--4, 3* 33.3
4 hrs 6 26,4421 —10.2

* ! mean values+S.E.
Significantly deviated from control; *p<(0.05
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