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Anti-inflammatory and anti—allergic action of aloperine
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ABSTRACT Aloperine, an alkaloid isolated
from Sophora glopecuroides L. showed a
marked suppressive effect on the swelling
of the rat’s hind paw induced by injecting
carrageenin. macostatin, PGE,., histamine,
5—HT, on the rat's scald oedema induced
by’ scalding its hind paw, and on the in-
creased permeability of capillaries caused by
histamine and the Ileukocytic migratory
response. The swelling induced by infecting
carrageenin into the hind paw of adrenole-
ctomized rats was still significantly inhibited,

Noticeably. aloperine reduced the con-
tent of PGE and histamine in the exudate
formed after injecting carrageenin and dex-
tran into the rat’s hind paw, and in-
creased the stability of red cell menbranes,
the activity of catalase (CAT) in hepatic
tissue of mice. and reduced the content of
malondialdehyde - (MDA Y in hepatic tissue
of injoxicated mice. Ii had no apparemt
effect either on the activity of superoxide
dismartase (SOD) in mice serum or on the
phagocytosis of the monocyte-macrophage
system, or on Forssman cutaneous vasculi-—
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tis and the conrent of immune complex in
serum of rats with Arthus reaction. But
it had certain inhibitory effect on the PCA
reaction and significant inhibitory effect
upon such allergic reaction as Arthus reac-
tion. reversible passive Arthus reaction.
the delayed hypersensitivity reaction indu-
ced by tuberculin in rats, and adjuvant
arthritis.

KEY WORDS aloperine: inflammation:
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MATERIALS

KR 322 R, £&F170+SD 158; AR 89
R, #E20+1.18. 2 7AM, BT,

WU H T WA R hHas
fh, SER95% ki, mpiy 73-T5°C, BiET
K. AVUZBARERIFRE, Higskh
3, M4 ig EFEFRMK 20 ml/ke,

X RRCAHIL T H YR T P Ay PGE,
HEREEM AEZHFEWHAT R XEndd
BEEER LEBAELBT = RAE. DnEh
KHEEHH DA RATRELE, ANH,RVEEEH
RALREZRALFRME BEBEEREILE
M H SR ™M HBE K (mycostatin)
F LEEETE A dAlF. 5-HT,
FHEE (OPT) o3l £ Fluka[ 7= 5,

METHODS AND RESULTS

EEMAEREIR. EWEMARAER
it EMEEFOEN. 5-HT, PGE,, S RMNX.
ARIEAMERKSEE HAH 101 5,
fkEE 173228, $:Tabl 4340, ig FEHM 1h
BTFABRAGGERRETHBEN1 ¥MRE
B, 0.2% 4k, 0.02% 5-HT, PGE, (200 pg/

Tab 1.
*P>>0.05, *"P<C0.05, ***P<0.01.
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mbo.1 ml PIEHRBESLS, ZREYREEE
RAMrZ2H R ENEEE., SR XERH
EmEmE LR, RSB K,d3 8 LTy
s et SRR, MM kERE, £55%

B, %O 8 1/5LD,, (96 mg/kg), 1/10 LD,

(48 mg/kg), 1/15 LDy, (32 mg/kg) F KR A
EREENEHHDBENMRHER FTIT R
ig 96 mg/kg S|t =3 6 meg/kg fEAE A #H
Ly, HEELBARAERERREDER
ERMHIEA. Tk 96 mg/kg HEW H 4
B, PGE, £ iRk, % 5-HT $£ e b e tbH —
ERTHRFEA.

B KR 18 H, &E 1564+108,470 24,
HHBEERET N, N-"RELBKRESY,
H (3T E (300 000 IU/ml), # BRES L
RENARENERHNESEENOERC.1ml,
FE Y 1h, RF 23,71,95h 5 Elig EE
B 96 mg/kg 1 3K IFEEA0 FOBRE 6, 24,
72,96 h R BREE 4B 14.04+3.1,10.8+
3.0, 7.0+1.9, 5.56+1.5mm, %54 (6
H)#48.0+4.6, 6.7+1.5, 3.7+£2.5, 3.3+
1.0mm, FHAL, ZHDBE(P<0.01).

SEKR 18R, HhE 170t78, S5AN
W12 A)MEEE e me/kg i (6 H), ig

Effects of aloperine on oedeme of rat hind paws induced by phlogistic ngents. X-+SD,
tAdrenalectomized rats,

Phlogistic Drug Dose n Oedema of rat hind paws (mm)

agent (mg/kg) 2h 4h §h 24h

Carrageenin Control 10 19,2+2,0 23.5+1.4 22,0+1.5 15,3+3.0
Indomethacin 6 7 12,35+3,9** 19.1+1.,4*** 18,0+1,8"** g,1+1,2%**
Aloperine o6 7 14,152,6%** 19,3+ 1.3%* 18,7+ 1.4**" g.1+1,1"***
Aloperine 48 7 12,4+£3,5%** 20,3+2.0%** 20,0+1,2**  10.6:£1,8*""
Aloperine 32 7 16.6+1.7% 20,1+1,8%** 20.441,8** 10.,4£2.17*
tControl 3 13,2+2,0 23.1+1,7 21,6+ 1.5
*Alopetine 96 ] 7.5£23,0%"% 17,3+2,2%*" 17.7432,9%°*

5-HT Conitrol 11 15,4+1,1 10,2 +0.86 7.4-+1,2
Aloperine 96 7 12.6+1,0*** g,8+1,1*** 6,3+1,1"

Histamine Control 10 6,2+1,6 3.5+1.1 2.,6+0,5
Aloperine 96 6 2,7+1.0%*  1,2+1,2**" 0,5+0,8***

PGE, Control 8 1.9:+1.1 4,1+0,0 3.21+0.7
Alopering 90 7 1.6+0,8%** 1,04+0,8%** 0,4+0,5"**
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Th Efg KBS APEEIrER®. B B2,
4,8,24 h PRI LM FREE. X A R B ARER
- AR e2.301.6, 25.1+1,8.24.7+2.0,
22.9+1.9mm, #2545 17.8-2.0, 19.3+
2.3, 20.3+2.0, 18.0+1.3mm, FEHIH,
EZRIEEDREE (P00,
MEdE (WBC) BENKER HKH 14
H, R#EI172+8g, S 24, B T W
96 mg/kg 1 h FMEZE BN AHEE W 5
BEREASHAXER 0.4mI/H, 6h FA
BESH®ETDE WBC B8, HHHE (8 )
-8 0.63+0.10ml, (34+11)y%10°, %§
Wi (6 H) H0.2240.07 ml (P<0.001),
(10+5) x 10° (P<C0.001). EAEHIEH B EH
Mkl WBC 3 3=,
MhRER-EMHAREASEIEN K
M ECNEI3E, RE 2011018, 450 R4
03 eEH, EEEEY 44, KREH LhF
BRIV B S 8B 1mi/1008, WEE
2, 15 min 43 B MBRIE /S KRMET L 0.05 ml,
BE 0.1% Na,CO, g, WA, HHE/MEE
K, FHEAN0R) K% 0.032+0.008,%
O mg/kgsH( 7 H), 48mg/kg (7 H),
24mg/kg 6 (9 H) 47 %8| H 0.024+0.014,
0.027+0.010, 0.027+0.010. FIAEIM A
HE-ERARESETEIEE B8 — 2K MH
fER, DERTEE.
MATSMARBC)AREHER §5F40%
% BBC B &R, ®|iAE s8N 464 ug/ml
ETEMRRAEELK 1.6ml, BEHinl kR RBC E
B#1.5mlig4), VA3 CEAES 4 CiAE L
i AEZERRBC EIRERE. HHEHAN
0.56+0.09, ¥ H W14 0.48%0.08 (P<
0.05), FIIHF RBC IEH I BAITREEN.
MlrE# P PGE S R IR H X
Bi2H, {K&E 187138, &4 24, g EE
i 48 me/kg 1h FTHERBGRE LER BT &
B %R HER 0.1 ml, 5h FEF Ak 2.
FEHA B 2 ml 4patk K2 ¥ 10 min, EX

180 x g 2.0 15 min, B [ % W PGE
A4 s RETE H Ay PGE H 5 & 25
rSi 15 ug/g S, #5454 ¥y 56 £5ug/g {H4R
(P<<0.05). #2AA R0 ‘B4 i PGER & B 2 B

HuESHDPHESEOER BB
145, {RE 158+6g, 7 h 24, B{H 1hFEF
BREFERBETENS %E &N
0.1mi, th FBFF A ET R 2HET 2 ml
K, 30min FE 1.6 ml L i5HE & 4
e el i R B ak BiRE. B4
(8 FOHREBERERN 43.3+1.3ug, B
48 mg/kg4l( 6 H)FK 41.140.8ug(P<<0.01).
F0H H B E4m Kl N & R B

X 26 B 51 A2 56 S0 ol I 100 1 18 o & A o
WAEI5H, E 174478, 24, ig ¥
TEt o6 mg/kg | h ST REBLUREF M 4> B id
SR 200 pg/0.05ml, f Bl iv 1% Evans ©%
0.4ml/100g, 20 min Sl Lt AE, T
MECERORELARLEIEK (7:3) B
W A, THE4AC’ H)h 14042 mm?,0.18+
0.09, EFEM4H (7H) 73 62+ 18mm?,
0.07£0.03 (P<C0.01)., FRMHEDFINHIHRE
TR 340 i e .

HMERDELEFM-R_BMDA) &1,
SEEERCAT) FERm R PR Hid
W (S0D) FFEHMEM I/ 20 5, #E
2018, S 24, BXKIgETHE 96 mg/ke
—, g ed, d82E 1 h BH NESE,
8h j5ig 45 % Z K 15 ml/kg, 12 h JSHFL &b
R, BIEHFAERIELI0%H S, B MDA 5
TBA R 4B (i MDA & &. ZEUNR
201, hE 201,18, 4r AR E, KRS
751 h fERRAEFE/NER, W 5 % b CAT iE
O, BEUNRI6M, RE 20+1.38,F &5
# 8d SHELEUN, 180 xg BS.0e 15 min, B
WA EES Wil E D SOD 5 #. #R
#, TEMBER Y ZEPE R HSS
MDA &, SRR ESFA40 CAT 35 L, {8
%f SOD 1% 7176 H B 25,

W

A ral:4)
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Tab 2. Fffects of aloperine 9§ mg/kg on content
of malondialdehyde { MDA }, activity of catalase in
hepatic tissue (CAT) and activity of superoxide

dismutase ¢(SOD) inmice serum, n=70, ¥+5D,
*p>>0,05, **p<l0.05,%***p< 0,01,
Control Aloperine
MDA (pmol/g) 616 + 87 330 114"
CAT (mmol/L) 4.5+1.5 G.1+1.5%
SOD ¢IU/ml)y 323+ 131 314+113*

NPCABRMAKM BOAR 103, FE
163+8e, BB PCA BIMEHI&KR #i M
H. BECKR 13 1, BH 164478, #& PCA
KRR, FEWR o6 mg/ke 21 F o #5801 48,24.1h
AyRlig 12k, ¥i 30 min SEFL AL K B,
FIERE e EBEER R AR OR %
Z A, W7 H)%H 282+120mm?, 0,724
0.31, %5 M6 H 204 £36 mm*(P>0.05),
0;36£0.17(P<<0.05), FREHI AR PCA R
B2 — i 40 o 1R

*f Forssman FFERMW X E HOXKME F
FKiégHiv 1 ml SRBC {HE®K(10°/ml), H: 10
i, KIKHmig-10d 5, WE 4 3 SRBC i 75
(EMm#E). BLRR 12K, FE 196+88,.275
24, g HEH 96 mg/keg 1 h 5T B35 ¥ M
B id M3 fEBEmMEO.LmL, Hiv0.5%
Evans §% 10 mi/kg, 1 h jJS4b3E K. A PCA
MECEBEENZHE A, HHEASE] 5123+
48mm?, 9.054+0.01, 744 98119 mm?,
0.05%0.02, P4, TREE2XR (P>
0.05),

XM Arthus B RIE s HUKE30H,
FE 164118, HRBEEARERERFER
Arthusiz /7 7, B8R f5 45 7540 T8 ok BU A
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1d=EF1-6d, E2REH A3 E 5 1-44d
SrAE T LR, FEETESE T o & e
48,21, 1 h 5812425 1 Pk B Tab 3 #l§ B Ih ik
PR, HRAH, BERTE I8 W E RN Arthus
R — TR ER, ZEWAHIEEDE
Hi 4R B, Arthus 7R,

¥ XM R HRh Arthos B R BN
AR 14 H, $hE 183+128, #:Tab4 45 4
#2¥%1hi5, SRASEERERTES Arthus
B EAARPIE 0.1 ml, B0 iv A8
EAKFES ERNE M 1m/100e, ¥ 2 Mk
EfRE, SREH, FEREEMF KRS
PE4Eh Arthus 7 37,

Tab 4, Effects of aloperine §3 mg/kg on rever—
sible Arthus reaction, n=7, x+SD, **P<0.05,
**4P0.01.
Time of challenge ©Oedema of raithind paws (mm)
afteri h) Control Aloperine
- 1T 7.0+ 2.3 4,10 7%=
3 Tdx 2.1 4.4+1.6%
5 6.4 1.7 4.1t 1.8°"
24 1.7+1,0 .40, 5%

®f Arthus i B KRD¥PEENAPL
BO¥E FUKR20R, {KE 158188, &k
34 ECE AN B RT3k 2 5 Arthus B 48548
ST EEENT 24, 1h, f51-5d, FE2E
BOS 1-Td B0 1k, 3 143K, ¥ 24h
SRR, 180 x g B0 10 min FF 75 , 8
ZoTEEHEMmME R REE e E.
HZPEmMMABZEXT REESH SR
HEin. EFH(7 H) H0.05£0.02, 3 A4
7T H)A0.1840.05, =S4 96 mg/kg #1 (6
F1345 0.14+0.06. F287 2 Arthus |7 1 J R
mERREES S ECHIER.
HERERIELXMERR & Ik BR

Tab 3. Fffect of aloperine upon Arthus reaction, tig before and after sensitization; 1 ig before
challenge, *P>>0,05. **P<{0.05, ***P<{0.01 ¥s control,
Grou Dose Rats Oedema of rat hind paws {(mm, X+5SD)
P rmg/ka) 2h 4 h 6 h .
Controlt B 19,13+4.1 23.51+ 1.4 20.4+3.3 Gud=1,1
Aloperinet 48 6 12,234,074 18, T4+ 2, 77" 18.8+2.2% A TE14%"
Controlf 10 15.4+3.5 20.8+ 1.2 18.9+ 2.3 5.3%+2,6
Alopertnet 63 B 10.7+1.2¢¢ 14.0E3.0%% 13,55 1.4°** 3.3+ 1,4

e
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BEUVB RN MR 23 N, i 162+8g,
TAROUEBRBET SRENEIK E 4 £ 7
0.1ml, ¥#j5F6h, 3, 6, 9, 14, 19d AE
MIKEE., 21d5EBEDBHFM 4 B d 5 #
B ¥ 3000I0/0.05mi, 24 h J5HEL &m &,
FOAT IR A AT BOKAT 24, 1k, J5 1-64,
13-19dFREH 1K, & 14k, HHEMRS
HHATFRFR 24, 1h, F2sh SR a1
&, 3k, ARER, BERIEHFTREM
F R, HEXRLVELER, KHiTRS
DL A,

Tab 5. Effects of aloperine on delayed skin

hypersensitivity to tuberculin in rats, Number of
rats in parenthgses, X LSD."P>0.05, ***P<I0.01.

Time after Aloperine
injection Contro! 48 mg/kg 96 me/kg
bacillus (10) (7 (7

tubercle (d)

Oedieniuai of rat hind paws (mm>}

1 9,2+1.5 6,9+1,5"**
9 12.82+2.7 10.4£2.0%
19 10,7+1.5 7,911,234

Area of cutis scleroma (mm?)
19 126 +30 B8 4B%**" 32413

FMEAMEFXTHR HEE AR 16
HAE 175+11g.#: Tab6 3. ERERER
B id WK STEETe mg KIEW & % & /ml)
¢.05ml, FEEA 1h, /51-4d,8-24d4gK
BEH LK, UBERNWNEEATERBEE N>
ERTEMKREE. SHAR, FERT IR
FERANT RFEF BFOMHER.

Tab g, Effects of aloperine on adjuvant arthritis
in rats, X+SD, ***P<0.01.

Days Dedema of rat hind paws (mm»
after Control Aloperine
sensiti— (10 rats) (68 mg/kg, © rats)
zation Left Right Left Right
1 12.7x1.5 7.5+0,8%**
4 26,6 1+4.2 17.5+3.0%**

14 3.8+0,8 17,8+ 1.5 2,3+£0,8%** 8.8+ 2,.2%*"
21 3.5+%1.0 15.7+1.8 1.5+1.0%"* 9,3+ 1.8***
24 4.6X1.0 16.9+3.1 1.7£0.8"**" 3.8+ 1.8

DISCUSSION

FRERKA, HFEERTAERETAR
RKWHER. ASERARBTE -5 Lk
MERFES, HBEWDH PG, ARKS R =R
BRERAERTAERE, oHTOHEAEFT— &
BRI AE Al 5 SR M ) ] R 1 R e B,
}RE RBC I, HAHAREREER, Mm%
FEERR B R R ER, SCREBEH
. MR MRk, RAHM A, #55
REBRHOELRBREFETIRER FE
HEEM/ O EFIEA™ -MDA 58, # &
CAT i84:, FRART—EHHREdhEER,
MIEFIE T BB #5114 i 16 2 ZF 71 1sG 19
TR R, BTN 1sG MR EKEHE TR R
RAeZESawm Y, ZHEERAKMEANE >

BRI e A Arthus R R -2 B W
WAEM, EXHERAER EADE, ¥R
o RIY B Hsh Arthus KRV, % Arthus |2
g AR EH DR, R
il WBC ¥iE, REESER. B, ¥ E
BTl Arthus 2 p7 RGBS MBI AZE B &
RIS *ME 5 51 WBC ik, MM/ WBC
REME 5% ES G E BN B R AE 7T, i
e R RER.

EEBREI RGNS AR SRR E
SR KRR R BT B 85 R 0 B A I
e, MERGERIRAAFRENTSE, HBF
HRNMMEMEREMERAT, BLATE
R T e BB BRI 3 ikl 1A,
MNiEEFERAEDE.

T SR 2 R L A U A JE e Bk S AE i
Hspp PGE &8, #HEH 9 8 0 Hl PGE &
R FIETIFHERN, PGs, #%55|RE % PGs 1f
SRR RE B, PGE gk B #m
M T 2 e Ts)Th Ak, WO Ts 2k & T 2t
FRIIME T #Hia(Th)fn B Mfacheeryim il B3y
e, S B ARIVAETTH S BT 2R H1 &k
GnRABEATE), ZURTERAAS RENE

ol il SN
bk Jiié::-' il N A
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BREY, YETwing PGE R Kb T
W S F g B E B Rt R EE AL
—. Ts A E FTHAENER AL N E B
FECD, FHt, HFSiRimH PGE =4 fE &
30 1 ) 3 45 Ry T B,

%A, TOREMBRHE, iR
EERRAER, WRHTTRTFRITRE. %R
WXV R, TR, aBRBSEERNER
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