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Immunoregulation of icariin combined with Parax notoginseng saponins in mice
XIAO Xing-feng. WANG Zhi-qiang, LOU Yi-jia
(College of Pharmaceutical Sciences, Zhejiang University, Hangzhou 310031, China?

Abstract; Objective To investigate the regulatory effects of icariin (ICA) combined with the Panax
notoginseng saponins (PNS) on immunclogical function in mice and provide some experimental evidences
for the combination mechanism improving the spatial learning and memary abilities of Alzheimer’s disease
{AD) animal model. Methods Based on serum pharmacological method, the ICR mice were individually
ig administrated with TCA+PNS [(404+320}, (80+640), and (16041 280) mg/kg] or ICA (80 mg/kg),
and PNS (640 mg/kg) only for 7 d. Drug-containing serum was prepared and effects on spleen lymphocyte
proliferation of Bable/c mice induced by concanavalin-A (ConA) or lipopolysaccharide (LLPS) and on inter-
leukin-2 (1l.-2) secretion were obhserved in vitro. Meanwhile, the immunological organ indexes of treated
mice were evaluated. Results Drug-containing serum of ICA+PNS [(80+640) and (160-+1 280) mg/
kg] could improve the spleen lymphocyte proliferation induced by ConA (P<Z0. 01, 0. 05), and its dose-ef-
fect curves were shapely similar to “ 7. Proliferation of spleen lymphocyte induced by LPS in tested
groups could not be enchanced (P>>0.05). Drug-containing serum of ICA +PNS [(80+640) and (160-+
1 280) mg/kg ] could improve IL-2 production (P<C0.01). ICA combined with PNS showed synergistic
effect and an upside-down U shaped dose-effect curve. Compared with the control group, however, there
were no significant differences in the immunclogical organ indexes of all groups administrated by ICA,
PNS or the combination of the two (P>>0. 05), respectively. Conclusion ICA combined with PNS could
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improve immunological function selectively and promote T cell function in mice.
Key words; lcariin (ICA)s Panrar notoginseng saponins (PNS); immunoregulatory effects; serum

pharmacology

BXEWN=LHAHBPE.EXEH (can-
in, ICAY 1 = + & B H (Panax notoginseng
saponins, PNS) 4 AbAH EZ A M. KU
BEER=tAEHHAMAMAENREERR
(Alzheimer’s disease, AD) B FINEKERU E 3
AD #RGHHB R HREDD, B THER
BT 25 6 R IS M A4 DI i s AR R
BF AD AR BERES K HIFZHTH
AR ECEBINRAT  KF 2B SRR
HERFRCEBEEF AR IR, XEE
AT R R SR ICA fEl PNS BEB S 8
e BK K BRI T S B B R T ANC AL
B AERRHLFAEE I ENSWE ICA R
F PNS xt/bRAESIERE W . BERRA A4
HE AD i E 5 AEAZ BB e 1R AL $R 4
B LBAKIE.

1 #¥

1.1 #fp.REEH (CARESHE 50.0%). =
£ B (PNS), AR5 (92.410.8) %, h%E
BRERBALG &, S ILKFH ¥ RAY 2
MR RENE .

1.2 #%.ICR IR MEMES L, (A H 18~20 g. ¥
IIEEFRERERPORE, _R.IMEH
iF 2 SCXK (#i) 2003-0001, Bable/c /MR, HEHE,
HE 18~20g, M ERETRIYERITE LT
B, B H-AH LS SCXK () 2003-0003,

1.3 #EM. A58 A A (ConA) LM (LPS)
M MTT % Sigma j=§ . RPMI-1640 #1324 %
Gibco =&, MEMEMAVMNETEMIRE
AR,

1.4 {X#.1851 HEFRHE T EY, Thermo Elec-
tron 4% #]; Medimachine, J} & DAKO 7= H&;
Labofuge 400R B5.0>#l.Heraeus 28] ;Elx800 B {
R ER L, Bio-Tek 2.

2 FHiE

2.1 HYAMAHA - REAFHHEENRE
UL 2 EGH ICA i PNS ¥ Bici ik X
B A0 W 2 T 5 B 4 s R 2 S DG EE R B % 3R
AR, S F Ak A # . ICA+PNS
. WA M. (4043200, (80 + 840), {160+

1280) mg/kg., BB A ICA 80 mg/kg #1 PNS
640 mg/kg K GEIEHOMNEH, .84 10 Ray. &
HE S ig £8 7d ABHERER 0.2ml/10g.
2.2 PMREHIMHER R GEREESEHME.
W7 BRZATREE, LG 1 h LHEMNREM,
F a7 BPFAE AR B b 5T, SRR AL A AR PR R . B
BAYMHE 3 000 r/min BL 10 min, LH 4 B M HF
5.4 56 C.30 min Ki§.4 C &%.

2.3 BALB/c /)R B B 40 M B Ml 4 . BALB/c
AEFEBEAAAEH S BERANE. LHR
HREEE, B 1~2 mm /pEe B 3~5 ml Hank’s
Wi ;5 F Medimachine ZCBHRR R M S .1 000 ¢/
min &0 3 min, IS 0.83% NH,Cl AbMEE 4
4900 . Hank’s W3 2 8, A& 10% /MR RP-
MI-1640 4% 3 ¥ B0 5% 40 T B o . B 8088 T A B o 3
B 5 10°/mL J8 itk 5400 f B

2.4 HZMIEX BALB/c /UM E A MREHELY
B o6 LR P EAMABKOHEER
100 pL.EIA 6 pg/mL ConA ¥ 100 pl. H 8
ng/mL LPS ¥, L& 20 oL FEH 2 HM & 210
. E&W 3 AEFL. 37 C.5% COE3% 48 h, K3
ZETHT 4 h BILIMA 10 ul 5 mg/mL MTT. 53
LWL DEW,ETLA 100 pL DMSO, 2 iR
HEHE 10 min, HENAE 570 nm ERLTH
B (A .

2.5 &M BALB/c /> BRI 40 53 38 O 40 M
& 2 (L-2) B 1% 2. 3 M k&K A
BER,BIEER 1.0X 107/ mL, A 24 FL20 M 55
Fth, 87 1 oL, @& A 20 «l. ConA B
(R FEWE 3 pg/ml) K 20 pL. REIFEHAM T
B, I 48 h F EEW. B R IL-2 &
B OLEER Bable/c /|y BUMIE . [0 S E2 400 AL v 82
FEHEH & 5x10°/ml. MRHDARE®E. T 98
FLEFRE D ERLINA 100 pl Mok 400 S 8.
100 pL f5WIFE & A 20 pl. ConA (RTRBEWHE 3
pg/mL)Y, 37 'C.5%CO B3 48 h, B3R WEj 4 h
BAIA 5 mg/mL MTT & 10 pL EFHEEF
& EEW, BILMA 100 oL DMSO, B0 RE 6 8
B 10 min, BIRIE Aol (LT IR E
MRS R R M TL-2 DY,
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2.6 HiTEa A RREEY Y 2+ R HA R
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3 &R
3.1 ICA R PNS /B 6o 87 &% 1 B
B A ICA (80 mg/kg) B PNS (640 mg/kg)
K ICA {fi Bl PNS [[(40+320.(80+ 6403, {160+
12800 mg/ kg %/ BRI L N A A G AR E AR AR M
HEREE®R (P>0.05),
3.2 B MIBRS Bable/c /I R B 40 B 3 B Y
16 #F fF RI: 5 %5 ) % B 41 1 4, ICA fR O PNS
[ (804 640).€160-+1 280) mg/kg] H A 438 B
FfERA &2 miE e B2 ConA FERI/PR
B b 5L 4 B S R (P <20, 01,0, 05) BB 2B 2/ U
R BB ICA (80 mg/kg) Bt PNS (640 mg/kg) BT
153 25 M7 S 12 2 R U4 M O R, H RO X BB 4 1
ERETBEE (P>0.05) A RAM L, B HMEH
FHMFEX LPS F3 0/ BlUIEHK E A E TR
FRHAEH (P>0.05), BE 1,
M1 ICA {£H PNS X ConA ¥1 LPS FFH/ME
RGEERERANEE (ris n=10)
Table 1 Effects of ICA combined with PNS on spleen
lymphocyte proliferation of mice indoced
by ConA or LPS (x5, n=10)
MR ConA BFREREAEAH [PSETHEREHMER

A0 (mg + kg™1) Asro 3L 380 Asan RA®/Y
¥ - 0, 32340, 093 - 0. 28140031 -
1CA $0  0.37140.066 14.8 0. 2844 0. 037 1.1
PNS B0 0.35340.056 B2 0.3054.0.067 8.5
ICAFPNS 40320 0.385+0. 088 18.2 032340.050  1L7

0. 31440, 057 4.4
1 32420059 15.3

B0R610 0. 43440.000% % 34 A
160+1 28 0. 41140 070" it

b RRAL B, P P<C0.05 T P<I0.01

P00 1
3.3 #5750 % Bable/c A B ¥ EL 40 R 4y 5
IL-2 BB, S5 B4 &, ICA {hA PNS
[(80--640),(160+1 280) mg/kg] B A # Ayt
o AE . H 5 2 i i AR O B 3 1L-2 P 4k 1
(P<0.01), B MALRESE U BAA, BH ICA
(80 mg/kg) Fl PNS (640 mg/kg) TG & 24 L 1§ R
wapfRd 1L-2 A H S E R IRE LR, XNE
ER (P>0.05), BRE2.
4 itig

FEBUPHEMFARFFENBRHREAE
% ALMHLACE B3 ICA (HF] PNS Mgy
EHRATHR.SAEARASHYWATIRT AD &
LA,

P=<0.01 vs control group

=2 ICA {HE PNS #/NR B DM 1L-2 2y
B (xts, n=10)
Table 2 Effects of ICA combined with PNS on 11.-2

production in spleen lymphocyte of mice

(x+s, =10
H o5 M/ mg « kg 1) Aszo 12 i/ %
THE - 0. 11640. 014 =
ca 30 0.126£0. 010 8.6
PNS G40 0.12540. 014 7.8
ICA+PNS 40+320 0.1304 0. 015 12-9
80+ 640 0. 161£0.015° 38.8
16041 280 0.1404£0. 013" 20.7

SR . c P<0.05 ©P<0.01
*P<I0L 05 ** P<ID. 0] vs control group

HETA N, 2 AD REBRNERHHEE,
MaEMERENEEENBEHEBMEE—.
RESLAD BEMH D MR TR, EEE
W T B LHRE (ConA) MR NG
5%, SRR RERVRE —EMXH FTWER
7,ICA HA] PNS BEfE#F ConA 28 MM EH
OSSR, 3F BE 02 05 I8 D AU 4 IL-2, A
B A b 4R R P L4 FH o) BE 5 A IR BT BT R
FHAGHYMRE AD KRITARHAX.

TRRARENLICA B B EMEE T HE
B (Suppressor T cell, Ts) 200 3 12 40 M 8 £k T
R GETET R, R ICA TTEEAME Ts @
HEHFRREAMRAFAY PNS TRHASE
# Reg,.Rb, . Re. X =L EH RAUM. HPTASEH
Rg..Rb, REFERKr. XaLRE.PNS TEMS
AZ8¥ Ry TELHE M E LA Rh #g ik
. Reg, &BHA{E#E ConA BTy T WL 40K
T AL B SRR ER. WEAH~Y
Rh & ConA S8 T #E 415G 0F k45 4,
HAESF B KO, kit 2iELAERH
Rb,.Re X} ConA S T M EMREHA BEHK
{EBHEN X R R R R T B
MMEERNTEES ICA, AZ BT Rb,.Re S H{
WA X AHFTERER B ICA #I PNS B
T EREH EEERARE. A A HER.
5 ICA 1A PNS AlEA # T HE AD BEHE
TIRERH .

A RALFMICA (HH PNS iR £8#
AR L2 BFEE, A AT
BEEHER. mT IL-2 #a8RAH (NK) 4108,
HEREEAGHEEARER FRENRSG
(LAK) S a e s ke M. # 5
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Interventional effect of tetramethylpyrazine on retinal photoreceptor cells
of rd and rds mice by observation with light microscopy
DENG Xin-guo’,» HU Shi-xing’?, JIA Xiao-yun', ZHANG Qing-jiong'. LUO Lin*
(1. Key Laboratory of Ophthalmology , Ministry of Education, Zhongshan Ophthalmic Center, Sun Yat-sen University,
Guangzhou 510060, China; 2. Eye Hospital. Chinese Academy of Chinese Medicine Sciences . Beijing 100040, China)

Abstract: Objective

To determine whether tetramethylpyrazine hydrochlorde has an efficacy on

hereditary retinitis pigmentosa of rd and rds mice by the observation of the photereceptor cells with light
microscopy. Methods Eighty-four rd and rds mice were randomly divided into two groups. experimental
group and control group. Each group had 42 mice. From postnatal day 0 to 35, animals in experimental
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