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Abstract

The aim of this study is to evaluate the immunomodulatory effect of powdered Antrodia cinnamo-
mea in submerged culture. The experiment followed the “Evaluation method for ingredients with
immunomodulation effect” published by the Taiwan Ministry of Health and Welfare. In brief, the
immunomodulatory effect of powdered Antrodia cinnamomea in submerged culture was eva-
luated through various parameters including body weights, serum immunoglobulin, cytokine val-
ue, phagocytic activities of phagocytes, and natural Killer cell activity. A total of forty BALB/c mice
were randomly divided into four groups including the control group, and three groups admini-
strated different doses of powdered Antrodia cinnamomea mycelia equivalent to the recommend-
ed daily doses for adults (0.5XAc, 1890 mg/day/kg, 1XAc, 3780 mg/day/kg and 2XAc, 7560
mg/day/kg). After powdered Antrodia cinnamomeamycelia was orally administered, the BALB/c
mice were immunized with ovalbumin. Results showed that no significant differences in the body
weights were observed between control and test groups. Moreover, there was no overall effect on
the distribution of lymphocyte subpopulations; the ratio of splenic MHC I, MHC II, T cells and B
cells in powdered Antrodia cinnamomea mycelia treated animals was the same as controls, sug-
gesting that powdered Antrodia cinnamomea mycelia does not have any obvious toxic effect.
However, in non-specific immune response, powdered Antrodia cinnamomea mycelia can signifi-
cantly activate natural Killer cells, promote the early production of IgM antibodies, and enhance
the proliferation of splenic T lymphocytes, which lead to spontaneous secretion of IL-2 and IFN-y.
In specific immune responses, powdered Antrodia cinnamomea mycelia can stimulate the prolife-
ration of OVA-specific lymphocytes, which can significantly increase the secretion of IL-2 and IFN-y,
but inhibit the production of IL-4. Based on these findings, it is suggested that powdered Antrodia
cinnamomea mycelia in submerged culture has the ability to activate natural Killer cells, promotes
lymphocyte proliferation, regulates cytokine secretion, and hence increases Th1 immune response.
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PEIL-2 RIFN-y 3. ETRREERMNATE, BWAKBEREZELENR X ovalt Rk B4 HAEH
R’AWIER, AR BRI A ovals 7 M 240 A /- WA IL-2FNIFN-y I 4338, FE7] B3 B30 B if ova
RN BRI WIL-4. £ BT, BERKBEZHLEMREGFEVERARTHR, REKEHR
WA, ENHRBER W, BTN Th %R & B KR .

XK ia
W, WLl WSKR, FRRtbak, BRREek WEEH

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

1 Z (Antrodia cinnamomea)& GEFFAMHELZ —, $ANEARAT R, RIFFIEKIZIBE[1].
ZE A LA, TR SR AR, IR Z ROV R BB E R RN A . B
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WA SRS, HAEE N T, 2 s B A AR 2 SR T I A K e S s 2 2], IR E kR
WAL EREZ 7, PR E RS —MPUE., 356 DA, rEEsl RS M4k, JFEd i
R SFAT LA AR R TE M T . R Z BT AR BE BT A B, BAEPUR R . DU, BEURRIERE T K
DRI IESE D RE, R BT AT RANME3]. RGN EYMAE LIRS, 45K & R
JoR Y A T R R 85 I 4y 55 28— S Bl R e N AR IS [4], % RGEBERIE ), A6 7 WAZH Ml s
B AE H (phagocytosis).  H #8441 i B A4 AF FH (cytotoxity) S K 48 [ M (inflammation) 55 (5],  BLEI 56K
P %% (innate immunity) o H T 3 IF AR £ 0T R @ BUR A, OURR 9 — Mtk JERr 1R 1 S
(nonspecific immunity). B 4K 55 8 G B EALHZ L T Z0M0 0 35 10 40 M % I N (cell-mediated
immunity) & UL B A E R, A JE R M )% [ N (adaptive immune response) B 5 M G %
(specific immunity) [6]. FEHPE RGN RIFHEN, SAEFHERIE —ERIZ%, ek IEAMIE
FEARIR AR AN R8P0, WAL REURW I KA, B HEIR o 2 AR I TR] o AH 7040 I T A 48 )30
AR (@ RE B B R DHRE VAL V) (7], XA 2GS BB 22 Aok R (T FRAR 2 TR 224, Ac)i
R S P SRR S M S D R HEAT S % 1T D RE AR PTAi o

2. RIS
2.1, RESEABELEREBEEY

12 (A. cinnamomea) (BCRC 35398)5 FiA H V817 i 6 f Tk & FEWF 78 it 2B W) 0 R AR A7 Kt 9
b fEAEMIZ AT, 4 PDA PR E R Z R, 0.5 om X/NIETT B, #EMA 2L =M
FAE 1 LR FREL), T 25°C. 100 rpm FEGEEFE 2 i, JEHM N 500 A TS, 7E 90 rpm
FIFEFE, 0.5 vwm FESE. 25 CHEFE 7 R, FESFPIN 50 MG TERE, LA S0 rpm [#EFE, 0.5 vwm )
AR 25 CHRAREERETR 14 KRG, SR ZRHAMRIFR: SR GTR. B R0 5 2R K B2k
TRy MAREEFRFLA L : 1.0%FAFE. 0.5%E EH 0.5%FE A 0.3% (NH,),S80,4+ 0.1% MgSO,-7H,0.

2.2. B

LR B\ BALB/c /NER[8] [9] [10108 H SR RHE R (BioLASCO Taiwan Co., Ltd. Taipei, Tai-
wan); TAFEEIEN 23 £2°C. 50 £ 10%FIXHEEE . 12 /N GIR/ BB AE B L TARMIROKORR B A szg6 it
S TR BTG YT, 65392 BN w9 A B (B0 756 93-033 5, FEARME S 7
RIATHE T
23. FESHIE

A8 [R)— 2H /0 BROZEAT AR R S P fo 028 SN 5 R S M S e IORE IR o B IBENL S B 4 4L, FFRHESS T
VIR FhR BRI, N — DA (n=10), K =HABZRLAEFIEHN=12); =FEHFHHESTRA
B H AR 2 T 2R UGHIR Y 0.5 £%5(0.5XAc, 1890 mg/day/kg). 1 f%(1XAc, 3780 mg/day/kg)Fl 2 f4(2XAc,
7560 mg/day/kg). KH BE MRS THRE. LY E & (ovalbumin, ova)fE AHe 5P e B Z P,
K R ESPURMSE R 1T, LA Freund’s adjuvant /5 A7) 55— REH complete adjuvant, H /5 1#H
incomplete adjuvant. 7EE M 1 85 GRS ER 774G T 2 ng ova 5T/ 75 6 JL2 8 JAlS, JLAR
ST 10 pg ova BN . FEEE 34 7 K 9 AR AT RECR MR MG, 55 10 FAEEE, K. BURK &
JER I AT fe 8 S S AH S bR At o

2.4. BIESREMMEZ BEIHKIH

TN T x 108 RAEANHL, 3B ANAS[F#1%¢ e ik, (FITC/PEisotype controls, a-H2Kd FITC,
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o-I-A FITC, a-CD3 FITC/a-CD19 PE)4 & B0l 1 73 1 /5, DLV ZUAH B ASOnr itk 2 40 i M2 A (MHC /1L, T
5 Byt — 215

2.5. FEEMPEEMS ST

FI i Phagotest kit (ORPENGEN Pharma, Heidelberg, Germany, catalog number: 3884 )%l Ifil % 75
R AR IR T . K EiR 100 wl HiktZ 415 20 pl opsonized FITC-labelled E. coli V&4, BT 37°C/K
(S B0 2H) Bk B (BAPEXT R EH 10 404, SRR B TUK B IEFBAER, A 100 ul ice-cold
quenching solution, JR&HI5]. B JE¥E. I 200 ul 2 DNA staining solution, & T-UK L, &M
10 43%f, TS 1E 60 4380 P9 DL A AT 204 o WA TG PE(%) = SEB0 4 2 B E (%) — BAPEXT
MR 2 F AR (%)

2.6. BERAFRTFHBRFIRNE(11)

F1 10 ml RPMI 1640 3575 m B GRS, HoR I BEM LA 300xg B50 10 738 44 il £ 1 41 i =2 57 27
T RPMI 1640 H55r3krh, S, 37 3657 1 /NEF, Pedlk 30K, BRERNGMZ 4008, & LIVE/DEAD
Cell-Mediated Cytotoxicity Kit (Molecular Probes, USA)I & 73 &5 T KR B 40 i 1) H S8 2% T4 8 % B
Hff(Yac-1) I RE

2.7. BIEE OVA FHRMmE T AR

Ptz 4 MARA7 T 4°C, LA sandwich ELISA kits (Bethyl, Montgomery, USA)ill 5& H A1 i & IgM. 1gG
BPUE K ova Fi 1 1gM. 1gG ik Ik .
2.8. Bt K

HUZ) 4 % 10° cells/ml JF AR 40 M0 2500 AU 96 FLAL(0.1 ml/well)H, 50 HIAK HE 5 5 G2 S o 1,
BRI N, AE S AR 10% FBS. 2 mM L-glutamine 13545 2 A9 RPMI 1640 3535004, 251
BRI )9 10 pg/ml (3 T 5 1 3R EELE % (concanavalin A, ConA). B% 50 pg/ml i i5 £ i (lipopolysaccharide,
LPS). 100 2§ 200 pg/ml [{] ova, PA 5% CO,. 37°CE:9% 72 /N 2 )5, AL 20 pl i 3E )51
MTT % #I(5 mg/ml), T 37°CRBCE 4 /M BN\ DMSO 0L, W2 O.D. 570 nm WOG{E . A Fa %k
(stimulation index) 5 A X[ 12]4(As7onm treatment — As7onm medium control)/(Aszonm cell only — Asygum me-

dium control).
2.9. HHRRNE SRS

HUZ) 4 x 10° cells/well MR 43 2575 00k ELEMAR 0 90 40 0 ke S5 2 G 28 I 7 By S 1k 028 I 7, 7
1 ml B53# 55 2 5N ConA (5 pg/mL)EE ova (100 /% 200 ug/mL), 537 24 /NP2 48 /N s UC4E4T D
TEBRF R T-20 SCUMtI e =M M. FIH sandwich-ELISA AKX IL-2. TFN-y. IL-4 & IL-5

2.10. FIBETRS HH7[13]

R R LT + ARifEiRZ (Mean + SD)R R, Fi#fi Ll One-way ANOVA FLIE 748 7 B0 A7
5E, FFLL Dunnett’s t-test KA e #2414 R 2 22 e PEbha:, *RoRd i BA B E M Z 7P < 0.05).

3. &R
AT B TEITA A R FTHE 2 B2 W AR A T R . 5% TARFRIR AL (i
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R dh B R T DIREVEAE i) MIATE RS AR R BALB/c /N Z TR 2244, 3 e M O 40 B 1 A=
AN 12 i TR R e N = P S 111 R SN 421 RIS G & 1R 0 T A G | e R K3
SNLZ s I AR RS ova BUBUNR, FEHI 0T ova RERPEDUAR. ova SRR AR MG A= S K
ova Rp e VEAHILBER I 70 i, VAL e B S N A o

3.1, FNREKEIE R

FERIIIIE, 22 8 FRENR, E/NRAERIG DU, O R AR A 21 22 4 % 7R B 4L/ R AR EL T
HEAE), BoRMZE LR 2 e .

25 4

24 ? %
—&— Control

23 4 % %
gm 22 - 0.5X

21 - —h—1X
20 A ——2X
19 T T
0 2 4 6 8 10 12
week

Results are presented as mean + SD (n = 10 for control, and 12 for the other groups).

Figure 1. Effects of Ac mycelium on body weight (gm) of female BALB/c mice
1. R HAE X BALB/c /NRFHAEZFT
3.2. ¥ R AR ik BB 4R B B R RN
A2 0 2 TR S HT SR 0 AT, R LU rh ik ES A0 CRE T o 20 LRSI, TR B 2T 22 4R R 255
BARWIE, XT/NRBRES MHC 1. MHC 11, T & B ik E 2 AR B LH R 2R (K 2), SRRE
e Z T 22 AR T ova BB BALB/ ¢ /I Bl I A #8230 EL A B R T o5 1 23 BE TR

120 1
100 -

80 - u Control
60 - 0.5X
40 - m1X
20 - m2X

0 -

MHCI MHC II T B

Results are presented as mean = SD (n = 8§ - 10).

Figure 2. Effects of Ac mycelium on proportions of lymphocyte subsets of spleen
cells

2. IRIGHAEAEZ R £ k%t BALB/c /) RAR AR A B 4RAE 5 BIA0$20

3.3. IniKERRYEREEIERE RIS

HX 4= 1. LL ORPENGEN Pharma 2 Phagotest Kit, &M EARn 2 KIGFF HERIRE 1, BT i+
BRI 2 WG T (18] 3); &5 R EIR(E 4), SEIGH - S5x R (R B 2% 5
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Figure 3. Phagocytosis determined by flow cytometry
3. FEREERTEE

70 A
60
50 A
% 40 -
30 1 B Phagocytosis
20 A
10 A
0 T T T
Control 0.5X 1X 2X

Results are presented as mean + SD (n = 8§~10)

Figure 4. Effects of Ac mycelium on Phagocytosis activities of female BALB/c mice

4. IRIGHABIEZ E L2 (R3S BALB/c /)N FR I iR 5 Mk 4R B A kA R B 201

3.4. BARFHEERENNORR

FIH DIOC18 k7~ Yac-1 ZHMSA/E N H AR, DLHFRAIME: FERE40M = 1:200 2 HERIRA, 1EH 4
NI, PRI RIS AT 4 A, AU B s i v B AR F AR AR Yac-1 FIRE T FR(E 5) TR 2X Ac
FE /AN, FLRE RS b AR T 2 36 P AR 5 e T R 2 (p < 0.01).
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50 4 **
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% I
20 4 ]: NK cytotoxicity
10 4
0 T T )
Control 0.5X 1X 2X

Results are presented as mean = SD (n = 8 - 10).
**represents p < 0.01 (Student’s t-test).

Figure 5. Effects of Ac mycelium on natural killer cell cytotoxicity activities of female
BALB/c mice

5. NI HEREAE Z B 448X BALB/c /R B RAR F RS RMEA RN

3.5. WZEELEF MRS ERRNT

TR, =HEynrdEs B 3/ B 3R R TR 1gM & & < 0.01) (% 1);
i, BEEEMGEE, 4R total IgM BY total IgG & 8 M oI L 2 57 .

Table 1. Effect of Ac mycelium on serum antibodies of female BALB/c mice
F* 1. I EIEZ B2 4%T BALB/c /N RILERA S MR

Control 0.5X 1X 2X
n=28) (n=28) (n=10) n=9)
Total IgG (ng/mL)
Ist 365.8+97.5 366.1 +124.3 401.5+123.5 390.2 +132.7
2nd 559.4 +149.0 578.8+124.3 559.3+142.8 543.1+£103.5
3rd 695.3 +134.1 773.5+223.9 680.8 +265.8 661.9+173.9
Total IgM (pg/mL)
Ist 330.2+87.5 529.4 +90.4%* 551.3 £ 113.5%* 586.6 £ 99.5%*
2nd 464.0 + 136.9 4139+ 114.8 400.9 +119.3 455.5+85.0
3rd 482.9+113.9 507.1+99.1 500.6 +111.8 472.1 +85.7
Anti-ova IgG
(relative unit x 10°/mL)
Ist 0.76 £0.39 0.78 £ 0.39 0.85+0.53 0.82+£0.46
2nd 48.9+25.0 53.3+35.9 60.7 +£33.3 489+ 11.7
3rd 86.2+20.1 103.2+42.0 83.2+43.2 80.3+£33.0
Anti-ova IgM
(relative unit x 10*/mL)
Ist 0.21£0.04 0.23+0.05 0.20 £ 0.04 0.22 £0.06
2nd 0.45+0.08 0.42+£0.06 0.44 £0.06 0.44+£0.04
3rd 0.88+£0.13 0.87+0.14 0.85+0.12 0.86£0.12

Results are presented as mean = SD (n = 8 - 10); 1st, 2nd, and 3rd indicated after first ova immunization and second and third boost, respectively;
*and **represent p < 0.05 and p < 0.01, respectively (Student’s t-test).
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3.6. PEBEHERREHEE R M AR

ELMTT JEBEAT 20 M7 /0N S BE AR CL 200 008G A B B2 FR 5, 45 R 7R, T ConA HIBCR, 0.5XAc A&
AL RE E Tk 4E R A (15 6), BRI 1XAc M 2XAc M AT RERRIAR S 50K, BRIt 5 0) B 281 1)
TGt LR ZERE . =REHR IO R R MR RESUR ova MEVRIEA, 5 L 3t (] 5
I, KL 1XAc Hl 2X Ac 78 T/ BUIBE A0S ova BT B A RE 3V 1 S e 200 i B 2 46 78

14 4
*
12 4
10 +
= Control
Stimulation 0.5X
Index 6 - "X
*
4 - m2X
, ] |
0 u

ConA LPS ova 100 ova 200

Results are presented as mean = SD (n = 8§ - 10).
Ova 100 and ova 200 indicated final concentration of ova (100 or 200 pg/ml) present in culture medium.
*and **represent p < 0.05 and <0.01, respectively (Student’s t-test).

Figure 6. Effect of Ac mycelium on proliferation of splenocytes of female BALB/c mice

& 6. I HAEEZ B £ (k3T BALB/c /)N iR AR A BB 4RAEHE 4 RO 2200

3.7. PRBRLERRSY MLAARRA RV R

JEREANPE T 3 R ARDBL. ConA. LPS Si4F PR ova I R, T 5% CO,. 37°C NH;3% 24 5§ 48 /)
W, U BB, 2SI Thl 403K IL-2. INF-y, K& Th2 0K IL4. IL-5 2 riE. m#E
2 AIAN, A 0.5XAcy 1XAc B 2XAc 75 2 /N BUA] 2 3 R R TL-2 J2 INF-y (193, 1XAc K 2XAc
FE S Al EHE ova BEFPE IL-2. INF-y (40, 2XAc FEIF LT ConA HJ¥ R IL-2. INF-y 143
WML 0.5XAc 1XAc B 2XAc 7l & 2 /N R AT AHARE e 1k TL-4 2 43 b 8 Y2 3 PR AR, 0 T~ HoAth B & 1B ConA
PP Th2 40 Beas 1t 73 ih & ) G520 o
4. i1ig

AARIE 2 W8 TAEARAIE (8RS R T TRV 57D L ova %% BALB/c /MR, #E /MR

REE. ik, AMEER. FRAMIETE. AR TR ESESEN S 0, RS K TS AR E T 24
PR AT T e R GEMIFZ o

4.1. SRR RE R MR

FEARRE S S T RETT T, 2 LI GORE MR BR 55 B ER (A5 W RE D B2 A SRR T A S 18, 724
PEINL, A A AR N AR AR e B2k, M0 T IR 5 S S g A, L
H AR TG I 1 AR R M S P 45 A R BT 141, FESGRTHIRIT FT b DR e v LR 25 i S
RATAMAETE[15]; 8RB, WK 5, 2XAc FlEHZ BRFTARFIMEEEE &S T RAE <
0.01), X T HILVBA Wik 240 ff0 £ ks 0 I TE A (&1 4) BRA2OKT A Mk 400 ML E 0 R A 0T 96 22 57, (HLE 2X Ac
FRIELL AT DL B0 B AR AR A0S e o I PTIAR A A R T T, MR AR TR 22 AT LUR I M SR T
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Table 2. Effects of Ac mycelium on cytokine production of female BALB/c mice

= 2. NI HAIEE Z 22 (5%t BALB/c /)y R B2 A 4B 0% 3= 43 i 2 M 2201

Control 0.5X 1X 2X
(n=28) n=28) (n=10) (n=9)
IL-2 (pg/mL)
cell only 11.7+4.4 21.8 £ 6.1%* 16.5 +4.5% 18.4 +8.8*
ConA 1017.4 £ 159.3 1019.9 +204.7 1107.7 £239.2 1685.5 +212.4%*
ova 100 168.1 £45.5 209.7 +109.3 272.5 + 67.2%* 252.0 +£76.9*
ova 200 211.2+70.0 277.5+123.6 258.9 +109.1 266.0£91.2
IFN-y (pg/mL)
cell only 2.11+£1.97 6.53 £ 5.26%** 7.34 £5.47%* 12.12 £4.10%*
ConA 127.8 £50.1 160.9 £ 53.8 163.8£62.7 418.1 £205.1**
ova 100 329.6 £22.0 381.4+131.7 469.9 + 162.4* 494.8 +£170.5*
ova 200 420.9 +80.1 442.7 +132.0 537.9+142.7* 686.4 + 138.8%*
IL-4 (pg/mL)
cell only 0.0+£0.0 0.0+0.0 0.0+£0.0 0.0+0.0
ConA 321.3+1132 354.0+107.6 365.9+091.1 370.7 + 88.1
ova 100 4.20+1.93 2.50 + 1.94% 2.58 +1.93* 0.59 £0.91**
ova 200 220+1.58 2.68 £1.59 359+1.15 1.08 + 1.20*
IL-5 (pg/mL)
cell only 0.0£0.0 0.0+0.0 0.0£0.0 0.0+0.0
ConA 79.3+£30.1 52.6+17.2* 76.1 £35.5 79.4 £30.6
ova 100 47.0 +£30.6 27.5+11.7 286+ 11.5 4144175
ova 200 58.8+20.5 413+£15.6 53.1+184 59.0 £16.8

Results are presented as mean + SD (n = 8 - 10); 1X stands for 1-fold dose of Ac which was set at 180 g/pack/day/60-kg person, or 9.675 mg/20-g
mouse; * and ** represent p < 0.05 and <0.01, respectively (Student’s t-test).

B B AR v I TgM PR B (p < 0.01) (6 1); AERIIIED S PERg i 1gM (& &, (HEF
JE I AR B B R 2 S, A 2 2 AR R DU R T i T BUp, IR E, DR R BTR
NAZ o TE R 20 M 38 AR e 0 77 T, ARRIER(0.5X) A 2 B 2244 m] LAGR 3 R4 i T 9k EX 40 B TE ConA I3
TNHIBEAERE J1(p < 0.05), FFE(1XAc K 2XAc) M ARIEGE i b i) 3 72 (] 6) o f8 F 2258 2 LPS BT,

HTCRF MR, R IR+ ) B itk AR & 3G A, {H7E ConA IRIELT, 0.5XAc fil&E4H
TR B 2 R, RN BA R IEAEI R T A AR . T RE AR A £
FHEAS K DI EE, Thl (cell-mediated immunity) R 5 5 k% 7 W 4 M 58 B 4F A 35 BhvE KO )i, Th2
(cell-mediated immunity) 7] #r8) B 400702, A0 L& diie; 2PN, SS R T RIPRET,
PP IR S8 S 223 A Th B i Bh Th2 Sy AE[16], T BEAME| Thl 4 5 DhRe, K& Bt 2458 17] [18],

MEA S Thl K& Th2 MHEAEFYEREP, A BB R 4E S M G /bR INAR (191 78 - 4 Mt 200 A 3k
R g, MR Thl 40342 IFN-y & IL-2, Th2 0¥ IL-4 & IL-5 [20], 404 2 iR, HARIINE
T R, PREAR B 22 AR T B SN T Thl 4HMER IL-2 A IFN-y B &, 2XAc FIE I 4+ ConA
FUCN B IL-2 F1IFN-y B3R (p < 0.05)0  FHAERE P o2 S S AR B0 3R 2 il B 2 S5 R mT on, A 2 TR 22
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WRER 5%

PRI HE Thl HPREL R IFN-y & IL-2 970, TFN-y & IL-2 EATEERA T 4. BARRA T4 B
AHBEIAE I [21] [22], HEM PR SRR 25 0 22 AR /N BR . JC IR 2 ) TPN-y & TL-2 F3b s T ] i D] b 3 1y 52
i) ] SR 2% T4 )

4.2. SHEFRMEE R AN

FER PR R IR A2 DL ova PENREEMBUR, iR EE. WEEYIESN R R GBI, 78 G Pk
A RS T T, RS I LS UM anti-ova IgG SRR 55 KB 5 KR 3G N, ASid ME A4 2 1 42 ik
FrIoikt — AR ENE BALB/c /R R R 1 IS U A (R 1) ERRTA G AERE /1771, ova T2
RRFPUR LT — M T g, WaGas BRI, Wl 6 Fion, 75 ova HIEEAT 40 M3 A4 fE i sgm o,
£ 1XAc [ 2XAc il BALAA B ZVERIRTHp < 0.05), U2 5 22 Pk LA RIBR 5 SR A0 i 4=
1 FH o 75 AT ova 5 S M A S 25 2 4 ih &, K Thi 403 IFN-y &IL-2, Th2 4HE#E 114 &IL-5;
ZEREIR, 1XAc M 2XAc FIE AL TL-2 A1 TFN-y A= g i B 0 35 M3 i, ifg 36 TL-4 8002980 1 (p < 0.05)
(£ 2)»

5. &

AL, BT R K B R ThAE . BALB/c /NRATT 8 MR 0.5 5. 1 %5 & 2 157
HRE 2R IG, TR R G U TH AT 3G B AR R TS M R 1gM W& &, DL ConA HIlIK
J& ATEE T RN A0 BRI 3G A2 B 7T, JEAEHE Thl ZHARIEER IFN-y & IL-2 M53ilh; 4555 G J5 T W& TE ova
PRI, AIf# Thl A IFN-y &IL-2 4y B8t m, HoaT B Th2 iR 114 F& &,
JERTHE AR N, MAEMRZ B T RUCEYIE R R R YL, P S LA A e R A e S
YRR S IE A, R P IR G S ST R F- Th %% OB[23] [24], AHIFFEAE S ok s 57 v R ke 57 1)
G LS5 AR RN, AR 2 B 22 AR AR T 3G 0 Th S R R B
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