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Antioxidant , Anti—inflammatory and
Immunomodulatory Effects of Abalone Hydrolytic Peptide
WANG Min' LU Sai' ,ZHANG Zengliang’ ,ZOU Shengcan' ,DING Wei' LI Lijie"* , WANG Shanglong"*

(1.Qingdao Yisheng Kanghe Biopharmaceutical Co.,Ltd.,Qingdao 266100, China;
2.College of Traditinal Chinese Medicine, Inner Mongolia Medical University, Hohhot 010110, China)

Abstract ; Abalone hydrolytic peptide ( AHP) was prepared from abalone meat by complex enzymatic method, and its anti—
inflammatory and immunity enhancing effects were discussed. Method: The antioxidant of AHP was studied and free radical
scavenging ability was taken as index, the anti- inflammatory effect of mouse alveolar macrophages (MH-S) was studied by
interleukin and tumor necrosis factor—« ( TNF-a), and the body weight, organ/body weight ratio, delayed allergy, carbon
clearance and NK cell activity of mice were measured to study the effect of AAP(0.02,0.10 and 0.20 g/kg, respectively ) on
immune function.Results: AHP had strong ability to scavenge DPPH free radical, ABTS free radical and superoxide anion free
radical , the scavenging rates of DPPH free radical and superoxide anion free radicals by 1.0 mg/mL AHP were 84.06% and
69.74% ,respectively,and the scavenging rate of ABTS free radical by 0.10 mg/mlL. AHP was 62.41% .10 wg/mL AP group
significantly inhibited the secretion of IL-1 8,IL-6 and TNF-a in MH-S cells induced by LPS(P <0.05),50,100 pwg/mL
AP group were highly significant( P <0.01).Middle dose AHP group significantly increased NK cell activity (P <0.05) , high
dose AP group significantly promoted monocyte macrophage carbon clearance function( P <0.05) , significantly enhanced NK
cell activity (P < 0.01), so as to achieve immune regulation. Conclusion: The AHP has good antioxidant activity, anti —
inflammatory and immunomodulatory effects.
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AHARAS 0 B v h 22 IR 43 7 i AR AE 1 ku
PATF FLEAT S0 A5 5 PR SEA50CR, 5 TR 0251
fif £ PN IS5 208 2H 21 Sy Do), 58 45 XU 25 1 Il A e d
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WFFE A0, Park 2577006 iy 11 25 p 30 1k P 2 AT K A7
TIE S AR 2 59 1 £0 25 K g4 ( APH) SR80 H i i 4 5
KRR IL ARG (ACE) JHIVE £, KW APH 7] FIEZ)HE
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B H 1 BEERE T (IR SR HE T R PPN H B A A T L 4
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e, U HE 5 2y & Oy H A AR IR S B B a4 P R 4R
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SPF 2% ICR HEPE/NER,  AEE 18~23 g, Il TR
PSS S B EH A R |, A7 VR A IE g 5 SCXK
2014-0007 , {7 32 345 M G g, YT IES SYXK 2013 -
0008 , S UG FRES L BE 20~22 °C , AHXTE BE 45% ~65%
RS ZC A TS s RER IR (250000 U/g) (PR
fitF (60000 U/g) JXUBREE B (30000 Us/g)  dbaigok
FABRA ] S ALAE HE IO e % (NBT, =98% ) I+
WESL A YR A BR A E] IS 1,1 - =282
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XW-80A JeiRPRFZ#n LW P PO HTINES ) A
BN F] s MDR-5 B0 M55 TR L TS5 T SURT T4
AT A R H 5 Agilent 1260 SiR0RAE (35 224
ERHEA R 7 ; CO, —80A-1IR CO, FigrAfi  SElE
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BEh3: 2, BigfE 4 h, B Ly W e it mE s 1+ K
o g AR JE BEAT W55 T, 45 6 fa K A IR (46 )E =
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1.2.2  fif £ 7K fig IR S A 1% P TP

1.2.2.1 DPPH H EIEFERIGHEMNE S 3CWkJr
Bl15] . L 95% LB e il vk B2 28 0.4% (w/v)
) DPPH [ B S U, AN [R) R B2 iy oo £ 7K A BV M
(0.2.0.4.0.6.0.8.1.0.2.0.3.0.4.0 mg/mL.) 5 DPPH
B SRS W 10 1L BE & IR IR IR 4 IR &
Y57 , R B 30 min 57 517 nm &b 58 % S
{Ho [FIETLAZEME K S as (X B, 4 = A A7,
DPPH [ B BE BRI AR ATF -

DPPH [ 3R (% ) = [1_Ai — A

T, A, A A (DPPH [ 3% + ZE187K) 1Y
WeGAE , A, SAFE S 2H (DPPH [ f 3% + fffa oK e BRI
W) IR SGAEL, A, S Xt BRZH (95 % £ 5 + fifafr /K fif iR
VD) W OGAE
1.2.2.2  ABTS [ HILTHEBRIEEWIE  S% CHkTT
157, ¥ 7 mmol/L iy ABTS /A% 5 2.45 mmol/L
P A AL R R VA TR S LU BVR A, B YG N 12 b, FH B R
ERE W (5 mmol/L, pH =7.4) B B &= 7€ 734 nm
Kb SGAE A 0.70 £0.02, B ABTS [ B LR B S5
ASTR) R B2 104 i £ 7K ff IR %5 W) (0.02,0.04 ,0.06 ,0.08 |
0.10.0.12 .0.14 .0.16 mg/mL) Z A FRIR & T 25 IR Rt
JZW 10 min J5,734 nm A 02 SR, BETR £k 5% vb
VTRV Z8WKE 25 . ABTS [ H W BR 3R
=R/ W& (1

—A. 100

ABTS IR (%) =—
b, Ay A A B WOGAE, AL S AR i 2 A I
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1223 BHAEAET A HLEREEMNE =%
SCRRITIR[16] 0 7E 96 FLARFL AR U A 100 pL #%
M4 (0.4 mmol/L) A1 NBT (0.24 mmol/L) BYIR & K
(FFP4%5 50 L, % T 0.01 mol/L (Hf e £k 5% vhi ik,
pH =8.0), 100 pL % 12 14 4 {k fiff (0.049 U/mL) ,
50 WwLAS ] B 10 £ 7K A K% 9% (0.2 .0.4 0.6 0.8 |
1.0 .2.0 3.0 4.0 mg/mL) 1&5]J5 37 CHEE 30 min, iff
FRAN OD oo {EH (FIER ODgoo {H ) o ASTITAE S I WA N
25 X HR SPA TN SE =R, B A BB T H R 3T R R
THAEAF I

HIRSY 87 1 0 B () = O
x 100
1.2.3  ffifa /KK EZLE TR S 2N E RA
4 H B A IEER I A2 AT AL I AE AR AR (Tau) RS 4R
M5 ( Arg) & HREL 0.0200~0.0300 g BE 5, B 3.5% fith
K IG PR WS i 550 o P RE I W% A2 2 50 mL
T, 42,4000 r/min B0 5 min, BUES O35 W
FH0.45 pm GAFLUERE L P8, pEM AL 2 2= 50 mL 252
L, ARSI AR 5 A SRR A 3h 43 AT 0 52 5

SR FH I 9 A8 — KO DT W WA 43 6 06 R )
EFG(Ca) BR(Fe) BE(Zn) i (Se) (4 (Mg) f#dg T
K=,
1.2.4  #fyfa /KA o F R e 3%
SCHR[11 ]/ HPLC J7ik.

LSRR €A A - Tl A £2 ARG I 25 1 5 GPC
F PR AL BRAR A0 A3 T AE . 34 : TSKgel G2000
SWXL 300 mm x 7.8 mm, FzhHH: 20 /K: =& &
fig 45:55: 0.1 (ABFIEL) o A+ : UV220 nm. it
i#:0.5 mL/min, #EiE:30 C, #EFEARFL 10 pL,

FREUVEE&H 20.0 mg F 10 mL &R, FH R shAH
ERZBZZ)E, YRS 10 min, ffFE 5 T8 5% IR
A, HFLEE R 0.2~0.5 pm R PUGR 206 BT g s, 76 b
WEFE KA F5HT, 8805 1 GPC Edis b BRAR 14, W A%
B LR B A A 1E 2R 07 TR P R T, B AT
A5 Z0RE S TR A AR X 43 S HL A A TE L
1.2.5 g £0 7K fif Ik XF LPS 5 S MH — S 41 i 45 3
IL-18 IL-6 TNF—o }EM: 52 MH-S 40 i A
T 10% G4 MLy 9 RPMI-1640 5532365535 iCE T
BRgRfth 46 37 °C 5% CO, M AR & 410 T K,
0.25% Jigafili — EDTA 315 AL AR, BT 2804 1< 300 1) 4 i
FHF S8

BOsHE AR K MH-S 41 i, 270 T 6 fLA
REFLLY 2 x 10° A4 135 400G BE IS, o MH-S 41
MUREAL S R 2s X REZH (LPS A AU ZH (1 peg/mL) (Hb
SESRAS BHAH: T B ZH (100 g/ mL) | g £ 7K i JERAS [R] e
BERE SR 4H (1.10.50 100 we/mL) . 4k%245% 3% 24 h
J& , GRS SR T 4000 v/ min B0 15 min, FiEWH
ELISA 77 £ 40 1L-18 . IL-6 TNF-a 1 &4t
1.2.6  fifd £y 7K fif Ik Ge 2 v P 9 0 2
1.2.6.1 BhPHrd S5t Lai/h Ry b
WEMWPEMRTE 2 d, 58 A IR IERST R . /D ERBEPL S
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SR 3 b, A3 BB TIR e T AR A RO S5 /)N R B T
S NK— 20 B i 0 5 5 BE4E 40 H, CREAL 532 B
PEXT R4 K P L Rl s A, A4 10 R/ .
fIRHIHEZH (0.02 g/kg-bw)  HFI 4 (0.10 g/kg-bw)
FeraiifliE 2 (0.20 g/kg - bw) 3 5l AH 5 T AARHELEF
HAY 1.5 .10 %, FECHMIK . A s 5 i 2 3 E, 43 )
FKHL 0.10 ,0.50 .1.00 g #ffa 7K At fk , %67 T 100 mL 3%
K, B 10 g MR EEE 0.2 mL, 5K 1 Ik, FHE
Xt BELH 25 T AR FR A 2808 7K, 2L 30 d J5 I 45T 48
Pro SEOGHAM] A LH/NROE R SR, 3 0K,
1.2.62 fE#s/REEENE DNERER LG (S
D PGS 15 d) REAHEE 30 d) 5551 FKE,
SRR EIME .. LSS R, FRIRE, E
ABTE /N B, FRE NG A A Bt iR, 1T AR ERAE
1.2.6.3 gt 7K M RO /N BGAR & R AR 25 )2 v ( DTH)
BRSBTS 2% (v/v)
SRBC (0.2 mL/%: Bl Zfl 4 d Jm, Il i 42 J5 2 BR )2
B, AR 5 7E D 1= FR AL B2 R 4 20% (v/v) SRBC
(20 WL/ BERR) , TSR 24 h & A2 /5 R B EE,
[ —F A b = ok, O, A RS 2 B R A
ZE{H (R BA R K ) SR DTH 192 )%
1.2.6.4  fifyfa KR T/ BRLBRAZ — B g 41 i T B8 1 52
M /N BB BT NS S B 4% Rl A ) B g E
30 d J5, & BRIk A 4 458 B/ BN S8 7
(0.1 mL/10 g-bw) fFEVE A, SLRITAS, A S
5 210 min, 43551 AR P Al 5 )k A BRI 20 L, I
FHINE] 2 mL 0.1% Na,CO, % 1, FH i br A #E
600 nm AN E S'G% BEE OD, Bl iR JHF PR =,
FIFHS G A TR M E A AR o,
_lg OD, -1g OD,

t, -t

K

e B ﬁxﬁ « k"
IR o = e S

H,0D, 0D, 4354 2 .10 min B} AL 5 B9 S
Bt .t 435124 2 .10 ming
1.2.6.5 g 7K i Ik XF /s B NK — 41 jfg 36 1 19 5%
m LR M U I A v, 4% ) )N B S
30 d i, SiMERL 2 A FE /N B, JCRT B, BT A
AR JOE Hank ™ s 38 A9 /0N L AR AR5 I JE: i) s, B
IR, 22 200 H i it g, FH Hank ™ s 336 2 1K,
AR ES L 10 min (1000 v/min) , 37 I 7 4 40 g 5 5
#, A 0.5 mL KB 7K 20 s, 247 27 40 M S5 Him A
0.5 mL 2 f% Hank’ s #% &% 8 mL Hank’ s %, 55 >
10 min( 1000 r/min) , FH& 10% /N4 1135 RPMI 1640
BRI E R, 1% KO BRFG B e 5k, & Wy 22 4
o005 A M5 (Y9 7E 95% L 1) , Fi RPMI 1640 5%
I IR AN IR JE S 2 x 107 4~/ mL,

SEISTT 24 h KR4I ( YAC—1 4ufif) 510 35,
B FBTLL Hank” s %% 3 ¥, JH RPMI 1640 52417 5%
WVHEE AN N 4 x 10° 4~/mL, B YAC—1 4 iy
FINGEAN 4S5 100 WL (R LE 50: 1) F U 78 96 FLEG %
B, YAC-1 4t B 4R B FLm YAC—1 4ujife Fn ks 3%
WA 100 pL, YAC—1 4 ffd e KB FLim YAC -1 41
B 2.5% Triton 45 100 pL, |3iR 4830 ¥ =4 F4T
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L, F 37 °C 5% CO, W FA PG % 4 h, BRJ5H 96
FLEZFEHL LA 1500 r/min 350> 5 min, 5L B 75 %
100 pL FFJE 96 FLEE 324 b, IR i fim A LDH 2 57
W 100 pL, JZ W 10 min, &L A0 A 30 pL 1 mol/L
HCL , 78413 490 nm Ab I i S5 5 (L,

% OD ;71— OD 4 WL
NK ZHfuiG k(% ) = Sl I 00
OD sermen = OD i,

1.2.6.6 Z5RFIE AR EMEARN A% - B
AT EE (NK 40 A IS vE = O T P A T s SR BH
PR (A IR K AR 25 I W | B — L I 4 ) BB ) a2
It 5 e (4 1 591 i 2 2 SR B M, AT ) LA SR B
NK 21 375 00 5 SI2 565 1) — 4~ LA I 751) e 2H & SR BH
A ) L SR PAME) |, A A il £ IR B IR LA B 0 A
FESITIREVE -
1.3 SZitFREBE5ERAE

SKJH SPSS 17.0 it R4 #EAT 50 HT , THELBTR LA
mean + SD F7x, 2 41 (0] b8 2R FH B R 3 25 0 A
(one—way ANOVA) , 2H [a] W§ 9 b 5 2% FH B/ e =2 1k
2229 (LSD ) , L P <0.05 R BA G273 X,
2 HERE5HW
21 & /KBIREmENENE
2.1.1  ffifa K fig ik DPPH H i B VEBRVGHE anf&l 1
JIF 7R, B fa K fF K 1C,, (B SR 0.62 mg/ml., 1C, {E & /)N ,
R DPPH [ f JE 10 B8 ) ki . ffd £r /K e SR vk
BEFE 0.2~1.0 mg/mL i, DPPH |4 B 3L 375 % 22 [ v ir
ARG s TGS, 2 2 2 1.0 mg/mL [, DPPH H H
TN B 1k 3] 84.06% = 0.81% ; fifd th 7K i K M & HE
1.0~4.0 mg/mL i, i T ik 5 DPPH H B E45 5T

TR, HX) DPPH [ SR R R A1 T o
100 -

pe >
*

rY
I

s o}

80 1

60

THFRZ(%)

404

204

0 T T T T T T
ﬁé@k%ﬂtgwﬁ(mg/n?u
1 fa oK koo DPPH F H A4 75 R
Fig.1 DPPH free radical scavenging activity of AHP

2.1.2  fffaoK gk ABTS A i FEVEERIEE sl 2
BN, 0 K fg Ik XF ABTS B il Bt #y 1Cs, (B
0.063 mg/ml., 7K fifk Bk ¥ & 7E 0.02 ~0.10 mg/ml. B},
ABTS [ 37 R A8 Bl v 8 1y 1 v g PR i 1 <, 2 ok
£ 0.10 mg/mL B, ABTS K i 5§ BR 5 ik 2
62.41%+0.49% s e HEURLIHIN T B %5 T F R
2.1.3 s KA NGB ST B T A SRR

g
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100+

0 T T
0.00 0b4 ObS 0&2 0&6

fifd £ 7K A7 IR S (mg/mL)

2 Bt KR KX ABTS [ S T BRI 1R

Fig2 ABTS free radical scavenging activity of AHP

P 3 s, it K fgp IO i 4 I 28 - A el R Y 1Cs, A
A1 0.71 mg/mL, /K i K BE ZEAE 0.2~1.0 mg/mL H,
SRR S 7 PR R O ISR AR T R B G Ry TR
R, HUIE N 1.0 mg/mL B S BH T A 2R BR
HRIKF 69.74% x 0.63% 5 ¥ BE ARSI NI, 15 bR R
TR

100+
804

J pd g 3 3

,? hi I h
S 60
ﬁi i
E‘E 40
20

0 T T T T T T T 1

0 1 2 ) 3 4

fify £ 7K AFE KR & (mg/mL)

B3 i K fif ouh e S BT 1 A SR A BRI 1
Fig.3 Superoxide anion free

radicals scavenging activity of AHP

22 HBEKBHROEEEFRRS

F 1 Syl A% o £0 7K S K 0 S S BT Y T b
BIRMAY o RERR R A ) IZ AWt IS YR B Sk
PR, 53T 76 N RS 10 1R 9 9 4% A dH 40, B ok
T2 AP JUE | 2 AR % 5 3 B G E A T R Tl 410 )
S IR I D 46 i R 0 A AR PRI e Ao 2 R
I T S 2, AT AR 000, I WFoE 36
B, ko2 S h 2 S B B R P A e T e s B
JLF-2 5 AR 898 A A, B P il A5
PO R IOAZ Sy S AR B PE L A by
T K K R 1 2F R, AS T 5 ) A% 1% i £8 K
AR, EMR RN E R W I L S /A EE T Y
Jot, B AL A E IR
2.3 taEKBHHWBERS> FRESH

SR FH HPLC 32 300 532 fof A1 7K 7 JOK (4 A %o 49 I i
LERINPE 4 FFoR . AHX S TRTRE 112~10104 u §i
BBl P S 2 540 A, Hor /N 1000 u 594 B8 i 5 H ik

ER I LIV S NCES ey

Table 1  Nutritional components of AHP
.y ABER (Tau) KSR (Arg) #5(Ca) £k (Fe) ¥ (Zn) il (Se) B (Mg)
. (mg/100 g)  (g/100 g) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
it £ 7K fifE JIK 2.16 x 10° 4.19 1.61 x 10° 8.52 x 10? 85.60 0.31 430 x10°
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K4 e K gk 15 o B
Fig4 Molecular weight analysis of AHP
VE s a A3 B 0 A1 s b AR > B o A e it

80.04% ; FAXT 45 T Jii T AE 1000 ~5000 u (14 Ik B 5 b
19.49% ; FHXF 43 T~ i & > 5000 u A 5355 20, A K
0.46% . 3% WA & 5 1 156 i 600 €00 PR) 2 SRy 58 4, KB 0 v
FE RS ALK
2.4 s IKBARAIMKIER

FEIE B A= BEOR B0 R, 40 Mg 40 3% 0 40 i R
IL-18 IL-6 [ TNF-o 452 581 MUK [FE G G2 N 2%
BT IVA i S L VA < (AT IS WIE I o2 S T LA 1 O e T
AN T AEVERR 405 ZH 2 s A, 2 55 4 i ] 4 G 0
¥ 5 SR E 0 A W R e A5 R 2R T | A 22 P 4 it PR T
AT A S5 AT S0 R 43, A I D] SR i oI R e R A
i, L AN L Rl A, T M R R A 2 PR A SURT B
B DRI, VR A 5 A 1 e A D T, X
RAE I A B L,
2.4.1 KRR LPS 755 MH-S 4 IL-18 43
WS PERISEI TL—18 J2 44 PN AE FH R8RS 5 1 R E
TR —, i MH—S 41 i3 8 A A S 2045 g1 i [ 7
IL-188r EE R Z —  FEAE LM T IL-18 &=
ARG , MR 2 550 Un & XUV P 5C T15 R  # 2 AR M iR
SEHRS IL-18 M EIHA B X2 . WK s Frow,
A X RRAH AR FE , LPS #% B 5 st e ok IL-18 Ay 5k
(P <0.01) ,LPS J& ¥ % [ BH M B 41 At B &0 BE 1 20 1,
LAY, B B A MR B, T LS MH-S R 1Y 32
& TLR4 454, ) sh e PE N 255, [Rl e B IL-18 . 1L-6
S VDR T, AR VE 48 5 2 87, Al LR 32 B 454550 5 [+
A, 100 g/ mL Jh ZE KA BH P %) BB 20 BEH 2 35 P AIG
LPS #5519 MH-S 4ijid IL-18 43 hi& 1k (P <0.01),
FEER TABLIR ZH AL 3R 73.84 % |, 33 3% B — 78 V6 55 (1) 3
SERANBEINHI TL—18 43, A B B 4 i P R 2R
AR 2H A, i £a K i K BE A AL I MH-S 41 g
i IL-18 143t , Fom 1 g/mL ¥R JE (1Y) AHP 114 2
4 16.66% (P >0.05) ;10 we/ml ¥k (1) AHP S5 2500
B2 (P <0.05), 1 il 3% & 32.58% ; 50,100 pg/mL
AHP P50 AR 255, PR 4y 51 43.11% (P <
0.01) .52.37% (P <0.01) , {3t B HAE FHRCR 5 fifg £ 7K
R RH S BIE b, BB — B Re &R . [FIBH L,
— R S ) Bt £ K fR UK BE 38 L R VY JE BT IL- 18
PR 431 7K S DA T 35 B BT 48 T 4 FIE A o
2.4.2  fufa KT LPS 555 MH-S 4iifg IL-6 433
WA AN 6 AT, A 4H BE A p 2 B
MH-S giijffi IL-6 a4 (P <0.01) ; 5EIAI4H
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#2 AP NREE R (x £5,0=10)

Table 2 Effect of test substance on body weight of mice(x £s,n=10)

2H 5 WIHATRTE (g) AR (g) ARIATE (g) HOE (g)
PR X HE 2H 19.6 +0.8 270+1.3 31.0+1.3 114 0.6
fRF 2 20.0 £1.0° 272 +1.1° 30.8 +1.4° 10.8 +0.7°
LRBr Bl 19.9 +0.9* 272 +14° 30.9 £0.9° 11.0 +0.7°
e R A 19.8 +0.7° 273 +1.0° 30.6 +1.0° 10.8 +0.8°

TE S X AR L ,a 225 R 35, P >0.05;b 2R 3%, P <0.05;¢ 2R3, P <001, £3~%K6 [,

fode g | (H A TNF— o 43 1] B2 S 2L &) 356
BOSSRE RN o N 7 BT, 5 A8 O B LH AR 1, 22
LPS Hill3#% 5 /9 MH-S 4ifig b TNF-« & Ep i 28 hn
(P <0.01), P B 3 A5 sl 2, &8 LPS 385 W% 41 it
RIS RFEZ N o 5 LPS BRI AR L, 78 MH-S 41 g
B B P A —xE W B il fa K KIS, TNF— o 43
WA PR BRAIG, Hord 1,10 pg/mL AHP ] il 24 5 i 3%
(P <0.05), #1 il = 4 51 & 20.99% . 31.49% ; 50 .
100 g/ mLyk B2 1Y) AHP $1 ) 5 SR A .25 (P <0.01)
PSR A5k 49.25% 62.43% |, 15 B Mk BE T 14
i K JRATE 8 ORI S 38 (P < 0.01) , 33X 5 R4l 3=
MTIF ST 45 B AH AL, 0.13 mg/mL ] £ 7K 38 W v 24 76 1
a4 5T RAW264.7 4T TNF—a 4330305 PE B4 3 il

VEFHIRE] T 60.48% |
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Fig.7 Effect of AHP on TNF-q« secretion of
MH-S cells induced by LPS

2.5 #fkKERE REIEYE

2.5.1 B KR RS /N B S A R2 0 S0 0l S A%
ZHAE SN BRI G AR | v AR S AN AR A, IR
F/NRUHEE, 2 2 Al g, 7E 30 d EFRIKE R
fifd £71 7K figf SR 25 55 ik 2H /)N BUASAS B B 1 1A E S e 24 1)
1A B8 I AE 5 B P X R ZH AR B 34T W 3 25 S (P >
0.05) , Bi A 2 U MR X0 /)N A R 15 A W A 520
2.5.2  BEAO KRN /N U S/ A LU AR B 52 il
23 SR AT AR R A S B R 2 PR,
GsLE AR B M A E S R A PR 28 R 2 (P >
0.05) , & W fifd f1 7K figg JR R /) B G 28 4% B 1) 52 V) A
# (P >0.05) , X HUATCH] RAEVESE T

2.5.3 B fn R IR /N BROR K B AR 25 [ ( DTH) 1Y
oW 4 mT T i fR K iR IR A% R 2 /) B B
ST H S B PEXS BRZHAR L TC e 35 25 5% (P < 0.05) , Ui
R ff £ I A AN 23 5 LS /) BRGR R U AR ZS ROV o

2.5.4 g ta R i SO /)N BRCEAZ — T 10 4 I i 586 37 B

£ 3 SEATKAR RN R SRR B IR (x £5,n =10)
Table 3  Effects of AHP on immune

organs in mice(x +s,n=10)

ZH 7 W/ A5 (% ) I/ {4 = (% )
BH P %5 e 21 0.21 £0.03 0.43 +0.03
L35 bl 0.20 +£0.02° 0.42 £0.01°
rh A 0.22 £0.02° 0.39 +0.06*
1 7l 2 0.21 £0.01° 0.41 £0.04°

F 4 BRI DNFB %S/
DTH 52 (x +s,n=10)
Table 4  Effects of AHP on DTH induced
by DNFB in mice(x +s,n=10)

20 53 HrhiE(g)
AP xef R 2 9.37 +1.66
A 10.24 +1.58"
Pl 1231 +1.93"
[l 12.75 +1.87°

TIRIEENE W AR 2 S LA ) AR S S R B B A
ARy S G E B2 N, 2 R B 5 B N ) L A I o
FHR 5 S5 AT N, e 70 ek 2 /) Bl e B0 17 A e 415 % (
SR T EAYEXT BRZH (P < 0.05) , 2 W vy 771 ki £ 7K fit
JUCHT DA i /) BROAY B — W 4 I A5 W BE 1, DA T 52

B PEA Y o

5 HUAKARION /N AR S RE MR (X £5,n =10)
Table 5 Effects of AHP on carbon

clearance of mice(x +s,n=10)

20 5] T o
[ZLéP o) 4.84 +1.60
R 5.43 £0.74"
aEbn i 5.40 +0.65°
(Rl 5.05 +1.23"

2.5.5  ffafh KM AR /N B NK gE 7 PR 52 NK
AT it S A A PR R SR A 7 09 R 4R 5 B s A8 05 A i
BIEE B R LT Rerh A H EE WM. hak
6 TIN5 B P X RE 40 AR Eo, vb ) Gk s £ oI g JER 6 /)
BRI NK 4ty B e SEEH (P <0.05) , 7
FI) b B £ 7K AR G /DS BB NK 41 it 35 PR A AR w3 A
fEEVEF (P <0.01) . #fufm /K i GE S 32 5 NK 4 )i
PR, A NK 4T T ok B 40 it A4 07 24 P 448 i, AT
P PR A RS R s
3 #Hig

AW 5 B4 0 0 K fi IR AR X 4 7 B R AE 112 ~

20214 55054 287
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#6  HIfaIKARXT /N NK AR TS PR (x £ 5,0 =10)
Table 6 Effects of AHP on

NK cell activity in mice(x =s,n =10)

20571 NK 4 M3 1 (% )
A X} AR 2 32.92 +5.81
[inlk=ei:| 38.58 +6.33"
M 42.34 £6.47"
fe i 2 45.69 +7.38°

10104 Ju Bl N S ZFE L2410, Hod/hF 1000 u AL
AR5 L ik 80.04% , H & A £ & 19 4= i 18 b 218 .
BRVBESEE IR I, W A R B B ) b A L RE

1.0 mg/mL{¥ il 6 7K fig KX DPPH B i 3% 8 &0 3H &
T A 2 0 75 B 2 43 5 T 3k F 84.06% | 69.74%
0.10 mg/mL g fa 7K fif: A6 ABTS H H 5L 19 0 [ %
AlikFE] 62.41%

BRPrEALTIRES , Bl fa oK ffe Rt T VE FH FHu e .
VT RPETIRE . AN IR MR BE 19 fifu €8 7K figt Ik LPS 555
MH-S 4533 IL-18 . IL-6 \TNF—o % PG A [F] 2
B AR AE |, 3 B 60 7 K A B BT LS a5 ) 1
24 i 5 A1 DSl 55 ik 988 T BE DAL 14 43 DA i A DA T A 1)
Yr g 5 e e Rk AR AT, B HAVE A 805 Bl vk 1 T
TG, [A] A, 6 A K A IR RT LLE o AR S B
BANZ— B WA Ak B Vi DO RE (G 5m NK 20 3 4 5 3]
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