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The Effect of Compound Chinese Herbal Medicine Preparation of Astragalus, Wolfberry

and Honeysuckle Flower on Immune Organ Development and Immune Functions of Broiler
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2. College of Veterinary Medicine, China Agricultural University, Beijing 100193, China)

Abstract: To study the effect of compound Chinese herbal composed of Astragalus, Chinese wolf-
berry, honeysuckle and other herbs on immune organ development and immune function of broil-
ers. A total of 1 000 one-day-old Avian broilers (AA broilers) were randomly divided into control

group and experimental groups [ , II and [l , each group included 5 pens (50 birds per pen).
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Control group was fed with the basal diet and experimental groups I . [l and [l were fed with the
basal diet supplemented with 0.5%, 1.0% and 1.5% compound Chinese herbal for 42 days, re-
spectively. Results showed: compared with control group, the index of bursa of Fabricius, serum
IgG and IgM concentration, serum NDV antibody and 11.-4 levels were significantly increased in
experimental group [[ (P<C0. 05); the weight and organ index of thymus, the levels of serum IL-
2 and IFN-vy were significantly increased in experimental group [l (P<C0. 05); the serum IgG con-
centration and NDV antibody level were significantly increased in experimental group [ of broilers
(P<C0.05). At 42 days of age, the weight and organ index of thymus and bursa, the serum IgG
and IgM concentration, the serum NDV antibody and IL-4 levels were significantly increased in
experimental group ]I (P<C0.05); the weight and organ index of spleen, the levels of serum IL-
2,1L-4 and IFN-y were significantly increased in experimental group [[] (P<C0. 05); the serum
IgG and IgM concentration, the serum NDV antibody level were significantly increased in experi-
mental group | compared with control group of broilers (P<C0. 05). Microscopic observation has
also showed: At 21 days of age, the structure of bursa of Fabricius was clear, the area of bursa of
Fabricius node was obviously increased (P<C0.05) , in which the numbers of lymphocytes were
also increased and tight arranged in experimental group [l of broilers. At 42 days of age, the thy-
mic cortex were thicker (P<C0. 05) , and the area of bursa of Fabricius node was obviously in-
creased in experimental group [l of broilers (P<C0. 05); the thymic cortex were also thicker (P<C
0. 05) , the area of peripheral lymphatic sheath and spleen node were significantly increased (P<C
0.05), and the number of spleen node were increased in experimental group [lI of broilers; the
area of spleen node in the experiment group | was significantly higher than that of the control
group (P<C0. 05). The results have indicated that supplementation of different doses of com-
pound Chinese herbal medicine preparation of Astragalus wolfberry and honeysuckle can improve
immune organ development and immune function of broilers to some extent, in which supplemen-
tation of 1. 0% compound Chinese herbal preparation have the best effect.

Key words: compound Chinese herbal; broiler; immune organ; immune function
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Table 1 Composition and nutrient levels of the basal diet %
F R 20, H it /d Age H AT Hie/d Age
Ingredients 1—21 2949 Nutrient level 1—21 292—42
*E >k Maize 58. 00 62.00 # & )% Crude protein 21. 46 19.08
1 Soybean meal 32.00 27.50 i R Lysine 1.21 1. 04
11 5y Fishmeal 3.00 2.00 A B Methionine 0.35 0.31
K &3l Soybean oil 2.00 3.50 fRiHE/ (M] » kg~') Metabolizable energy 12.26  12.73
Wi Rl Premix 5.00 5. 00 Ca 1.10 1.02
41t Total 100 100 P 0.59 0.44

1—21 d BT wBURRHEAE . VA 240 000 TU,VD;54 000 IU, VE 560 TU,VK;56 mg, VB, 16 mg, VB, 108 mg, VB;18 mg, VB,
0.25 mg, MR 650 mg,iZ M 240 mg, M2 12 mg. EALNAFK 10 g,Cu 100~200 mg,Fe 400 mg,Zn 960~1 200 mg,Mn 960 mg,
110 mg,Se 5~20 mg; Ca 14%6~18%, M P 2.5% . &3k 426 ~8% , k4 12%, 2242 d BT BURKHEME . VA 200 000 1U,
VD;50 000 1U, VE 480 1U, VK, 50 mg, VB, 16 mg, VB, 90 mg, VB;18 mg, VB,,0. 12 mg, #f# 600 mg,iZ & 240 mg, RS mg,
AL A 10 g,Cu 100 ~200 mg,Fe 400 mg,Zn 960~1 200 mg, Mn 960 mg.1 10 mg,Se 5~20 mg,Ca 14% ~18% ., P
2.3% Bk 4% ~8% K5 120

1-21 d every kilogram premix provide;: VA 240 000 IU, VD, 54 000 IU, VE 560 IU, VK;56 mg, VB, 16 mg, VB, 108 mg,
VB; 18 mg, VB, 0. 25 mg, Nicotinic acid 650 mg, Pantothenic acid 240 mg, Folic acid 12 mg, Choline chloride 10 g, Cu
100-200 mg, Fe 400 mg, Zn 960-1 200 mg, Mn 960 mg, 1 10 mg, Se 5-20 mg; Ca 14%-18%, Total Phosphorus 2. 5%,
sodium chloride 4 %-8% , water 12%. 22-42 d every kilogram premix provide; VA 200 000 1U, VD, 50 000 IU, VE 480 1U,
VK; 50 mg, VB, 16 mg, VB, 90 mg, VB; 18 mg, VB, 0. 12 mg, Nicotinic acid 600 mg, Pantothenic acid 240 mg, Folic acid
8 mg. Choline chloride 10 g. Cu 100-200 mg, Fe 400 mg, Zn 960-1 200 mg, Mn 960 mg, 1 10 mg, Se 5-20 mg; Ca 14 %-18% ,
Total Phosphorus 2. 3%, sodium chloride 4%-8% ., water 12%
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1.6 BEFREREMEHUE

J J A A 1 B Al R AR R B s T
T E RSy R B RR TR JC R AL R TT 7r 2
— T ¥ K (ME-T, #i + Mettler-Toledo 2y
ADFRE L IC SRR A B BUE L IR TR A A B R AL
TERE= B E R/ B IR E) X100% .
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Bl EE K W RS B A A0 3, o A R 1)
A AL (RM2235, Leica 1 #% 43 FR 2> 7). £l [F ) % 25 i
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I E 4 R 1T SPSS20. 0 B) 4 i 47 48 3t 43 At
& H R Z 8] 2% S PR R B 7 5 22 (One-Way
ANOVA) 43 #fr iy LSD i 47 2 & 853 #r LA
P<C0. 05 fE 22 5 W E MR bR ol . BT A 45 1
OB AR EZE (2 )7 FRIR

2 & B
2.1 RERERERIEBH

B AT A R AR A 2 T 24 R 6T P XS S
JER TR WL 2, & 2w, 21 HIRRS,
BRI I 20 g o 2 5 ) B AL T /5 38. 2026 (P<C0. 05) ,
BRI T VI 42y 9 T 45, 10% 0 42, 47% (P<<
0.05), 42 HEE;, 5% AL AH e, 355 1 1 A
Il 41 B B 5 &t 43 50 FF & 42, 680, 39. 1724 Ml
36.96 %0 (P<C0.05) , i 56 [ 20 B Jo 5 7+ 55 28. 53 %
(P<C0.05), i 5 T .11 41 K% % & 00T &
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Table 2 The effect of compound Chinese herbal medicine preparation of Astragalus, Wolfberry and Honeysuckle flower on im-

mune organ weight of broilers (X L) g
Hg/d i H Xt B4 W R v | EAE e || i
Age Items Control group Experimental group [ Experimental group || Experimental group [l
TR Thymus 2.264 4+0.483 1 1.874 740. 316 2 1.944 740.208 8 1.960 64+0.599 3
21 & Spleen 0.653 7£0.037 3> 0.622 640.052 6" 0.634 1+0.116 9" 0.903 440,019 0°

¥ K #¢ Bursa of Fabricius 0. 688 3+0.053 2

0.746 5£0.239 0

0.869 3:£0.069 7 0.800 4£0.025 0

Tk Thymus 5.465 1+0.335 5°
42 Bt Spleen 2.253 3+0.528 4°
¥ K% Bursa of Fabricius  2.514 1£0.239 1°

7.797 71+0.624 5°
2.295 2+0.282 2"
3.218 6+0.274 9°

7.605 8+£0.078 4°
2.241 1£0.272 5°
3.183 1+0.537 5°

7.484 94+0.728 0°
2.896 1£0.198 4°
2.791 7+0. 288 5

AT BB A TN o B 2 5 5 P<0.05. T 4]

The data in the same row that are indexed with distinct superscripts differ significantly from each other (P<C0. 05). The fol-

lowing table is the same
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Table 3 The effect of compound Chinese herbal medicine preparation of Astragalus, Wolfberry and Honeysuckle flower on im-

mune organ indexes of broilers (x £s) %
Hg/d WiH Xf MR 20 K 14 avod | Edi (]
Age Items Control group Experimental group | Experimental group [I Experimental group Il
Mg i Thymus 0.284 8+£0.047 6  0.281 2+0.056 6 0.289 7£0.071 2 0.249 44+0.052 4
21 %t Spleen 0.096 2+0.003 3> 0.088 140.008 7° 0.085 8+0.008 2* 0.113 240,003 8°

¥ K% Bursa of Fabricius  0.096 740,006 9°

0.114 8+0.018 9* 0.200 2+0.039 0° 0.097 0=0.007 4"

J iR Thymus 0.267 4+0.030 2°
42 Bt Spleen 0.116 0£0.008 0™

¥[G4 Bursa of Fabricius 0.123 540.032 1°

0.311 9£0.059 1** 0.393 3+0.006 8 0.380 7£0.014 0°
0.110 940.013 5* 0.134 0+0.002 4* 0.130 4+0.002 0°

0.198 00.006 4* 0.194 740.007 5* 0.146 840.035 4*
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)R (L 2 5 i 3 [ 4 1AL 45 4 722 Ak B S8 1
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OO B AN T 4153 3t i 27. 47 20.29. 92 %0 Fil
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T AR R TF 25 17. 16 %1 19. 54 % (P<<0. 05) ,
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A-C. Control group; D-F. Experimental group [ ; G-1. Experimental group [l ; J-L. Experimental grouplll ; A, D,
G, J. Spleen, bar=50 pym; B, E, H, K. Thymus, bar=100 pm; C, F, I, L. Bursa of Fabricius, bar=300 pm;

A. Periarterial lymphatic sheath; . Splenic node

Bl BERMIC.EREFEFHERHFN 21 d ABEEREAALEEHZIN

Fig. 1 The effect of compound Chinese herbal medicine preparation of Astragalus, Wolfberry and Honeysuckle flower on

immune organ microstructure of 21-day-old broilers
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A-C. Control group; D-F. Experimental group [ ; G-1. Experimental group [l ; J-L. Experimental grouplll ; A, D,
G, J. Spleen, bar=50 pym; B, E, H, K. Thymus, bar=100 pm; C, F, I, L. Bursa of Fabricius, bar=300 pm;

A. Periarterial lymphatic sheath; . Splenic node

B2 BERMC.EREFEFHTEAHFN 2 dABEEREAALEEHZN

Fig. 2 The effect of compound Chinese herbal medicine preparation of Astragalus, Wolfberry and Honeysuckle flower on

immune organ microstructure of 42-day-old broilers

Xt B A 56 T 453 590 5 64. 350075, 39 %6 I
41.25%.50. 73% (P<C0. 05), 42 H # B, i %
TR iy NDV $e 47K S ek Bt 28 A g6 112
A3 TE i 40, 67% .38, 93% F1 18. 54% ,17. 08%
(P<C0.05) , i 5 [T 44 % FR 2 Tt i3 18. 67 %0 (P<<
0.05), Z5RFRUI, H MU n &2 Jr b 55 24 1 5 i
g A 3 17 NDV ST 7 4 25 R 5 R i
B PERREE & i N R A S AR A AR —
.
2.6 MiFMAEETFKFE

IL-2 IL-4 F1 INF-y I 5 A o il £ 4 ¢ 3 £y
Sk 0.999 4.0.999 2.0. 995 3, A I % 20 L A

FARPEERWFE 7, ME 7,21 HESE, 5% ]
ZHAR 8, i T 20 13 TL-2 F1 INF-y 7KF- 435 7+
111,35 % A1 99, 42% (P<<0. 05) 53X 5 11 20 1L 35
1L-4 AKFEFF & 40. 77% (P<<0.05), 42 H#HF, ik
5o 0 A i vE TL-4 F1 INF-y 7K P20 B8 20 43 51 7
5 78.33% . 112, 77% Fl 46. 39%,160. 92% (P <<
0.05) 3 56 11 41 1M 3% 1L-2 7K F % %F B8 20 7+ 2%
23.26% HZESRA B E(P>0.05) K 1 4 1M1
1L-2 114 1 INF-y 7K ¥ 5 %5 BRZH AH e 3 e 42 12
HX(P>0.05), Z55 LW, H ARG & & 7
2 15390 AT A HE A XS 0 T4 TL-2 F1 INF-y 841
i R 1) 43 0
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x4 EEME . SREEEFPEGHFANABEEREHRAFSHBZM (X L)
Table 4 The effect of compound Chinese herbal medicine preparation of Astragalus, Wolfberry and Honeysuckle flower on the his-

tological parameters of immune organs in broilers (x %)

Hi#%/d i H X B4 i T4 jENL | EAE 5 T4
Age Items Control group Experimental group | Experimental group || Experimental group [l
=1 B
Wa B B2 R L/ om 195.12446.22 179, 27-+32.60 182. 28436. 63 204,58+ 46. 62

Thymic cortical thickness

/N T AR /107 o

. 4. 4440, 15" 4.0240. 56" 3.7740. 84" 4,850, 40°
Splenic node area
21
i3 30 [k ] Bk L 6 T AR/ 10° o’
WESh KR B ERL/107m® ) o o 2.9040. 70" 2.8040. 52" 4.5140. 64°
Periarterial lymphatic sheath area
N, F‘i/ \zﬂ: /[:{ loi 2
HEENGEH/L10 um 60.2448.99"  59.82+8. 66" 67. 788. 34° 57.85+8. 58"
Bursa of Fabricius node area
fa] i > B [
Rjgﬁgﬁgg/ym 213.32+34.38" 224.874+39.38" 271.92+34.72° 277.14+30. 81°
Thymic cortical thickness
H*‘J\ ”Pﬁf /107 pm 3.5740. 39" 4.18+0. 39 3.3440. 26 4.27+0.32°
Splenic node area
42
0 29y ik ] L hk 8 35 T R/ 10° e
H+Zj:lﬂ7]d“%]7/ﬂ(['.$ﬁm* / pm 3.09=+0.72° 3.5340.67" 3.23+0.85" 4.74+0.56"
Periarterial lymphatic sheath area
N /\éj: /[:l ]OS 2
H ALY i 266. 26449, 83° 306.08+57. 14" 350.57+£67.57° 241.18=+51.68¢

Bursa of Fabricius node area

x5 EREME. SRESEEFPEGHANABOLFRRKEOSEMNHM (X L)

Table 5 The effect of compound Chinese herbal medicine preparation of Astragalus, Wolfberry and Honeysuckle flower on serum

immunoglobulin levels of broilers (x=*s) ge L7}
H i /d Wi H papiiEAi| e 14l e 114l 5 4
Age Items Control group Experimental group | Experimental group [[ Experimental group [l
IgA 0.036 0£0.002 7 0.035 32£0.002 1 0.035 92£0.000 7 0.035 8£0.002 4
21 IeG 0.027 6£0.003 3" 0.034 92£0.003 4* 0.038 0£0. 000 9° 0.028 8£0.001 1°
IgM 0.046 5£0.005 5"  0.064 440.013 3* 0.066 6+0.009 5° 0.066 4+0.010 1*
IgA 0.034 3+0.000 7 0.036 7+0.003 2 0.038 8+0.002 5 0.037 5+0.000 3
42 IgG 0.025 8£0.000 7° 0.032 8+0.003 9° 0.034 0+£0. 002 6° 0.033 7£0. 003 5°
IgM 0.088 9-0.000 6" 0.145 440,005 1° 0.149 8+0.008 9° 0.148 6+0. 009 6°

6 EEME.SREEEFPELHFXNABME NDV FRK FRIF M (X L)

Table 6 The effect of compound Chinese herbal medicine preparation of Astragalus, Wolfberry and Honeysuckle flower on serum

NDV antibody levels of broilers (x=s) pg * mL™!
H#%/d XF HE 26 K 14 ol | R E gl
Age Control group Experimental group [ Experimental group [l Experimental group [ll
21 292.9241.77 481. 424 34.95* 513.75+14.73° 340. 83+28. 28"

42 312.50+7.07° 439.58412. 08" 434.16419. 17" 370.83+27.11°
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x7T EREMRE.SREEEFPELHFANABLFHAEEFRFERHRNE (X Ls)

Table 7 The effect of compound Chinese herbal medicine preparation of Astragalus, Wolfberry and Honeysuckle flower on serum

cytokine levels of broilers (x=*s) ng e L'
H i /d WiH papiisE:l L4 e 1141 B 4l
Age Items Control group Experimental group [ Experimental group [I  Experimental group [l
IL-2 46.80E8. 35" 46.20+12.53" 48.4441.99" 98.91416. 49°
21 1L-4 88.5247.20" 77.5948. 08" 124.61410. 03" 78.02412. 26"
INF-y 22.32+1.29" 26.60+£2.02" 27.6943. 60" 44.51+5.81°
1L-2 87.05+11. 36" 54.63+1.91° 85. 49422, 72 107. 30+£20. 85*
42 114 40.5641. 39" 44.6046. 36" 72.3340.13° 86.3048. 10"
INF-y 18.8642.50° 20, 73+ 1. 44° 27.6140. 88" 49, 214+3. 82°
77+ 28 90 IR 21,42 L D O 2
3 i i B R X R AR IS BRI 100 R 1.5 %0 i B

3.1 AR EREZFETHEHHFIX A
REEEXBHNRIT

M fR i EEIRE R AEMBEE THREHE. =
SYLUAR AR e . 15 RAERY B I RE R ™ A
FIEEF R LR B kA0 . 2 5 ML 0 A S 92
IRE . WA G N2 1 3 B o 2 ML X BT IR
177 A AR B 22 e L R A M B 5 S I Y T
A5 R T P R 2R K R B OIR DL X B 2R B A
(19 G 5 Sy E AR 25 1T 77 A A L B 2 1) B R A i =
ol BB gt B A AR A A AR B0 AT e o o S A AR
KB — A G R R RO 2
T AR A S A0 AR R R N g R E T 2R
AL G B 1 SR A R B T S B B AR A
WAV DAy G 8 00 ok Jr 5 O L S 8 IR 0 7 2 1
. VFZOPIE A B, 1 BRI R w250 s B BL IR
T B AR L E AR . JRic KA B
FER I H BB AN 0. 526 Y Hy 5 FE L 200 45 2 ALY
52 T7 VR R 2 2 T R A S T B 5P D RS U R 3 G e
FEBC O3 @ LT TeG i & &, AT SR BF 5T AR
8 BRI 0. 200y th i 2 AR IR 42 05 o
R A AN N T A S X e R O A AR R AR
B, WA AT R WoR . HOR PN 1. 026
TR e P 245 A% T 790 T Sk O DB 3 e R A
TEIRE AT R B, BRI 1. 000 (Y 5
B HIAC L AR AE A5 S T v R 24 i 5 AT g S n 21 d
PRSI R AR O 42 d XS B Bl &% 42 d IS
Ml BRI 75 R B 5 A BB B S 1L 50 i

B MDA AR AR S5 A 5 v B 2 7R RE W 2 AR A X
AR FIANE e AR AT . HEEEEEHT
TP H AR R B W KGR E R A i
€ JT 04 52 5 v s 24 4 500 o B 1 2 LA R S A
BRI AE RS R AR e P T A A R Ak
Re ). e e B AR LA FRER S M LTHE
TV
3.2 HEMIE.SREESFFEAFFAG
GREREAALEHNEIRN

arE ARSI A KB RGLH L —E
BEARAR AN R AR I8 B 28 5 L AT D RE I 2 2 4 A
A AR AT DL e R WA R RO D) R O .
AR B, ARG 1. 0% iy 55 1 MI A L 4 4
A6 55 52 7 v s 2 16 700 R BH I e PR RS Mt B A 9k G
(L A5 /L) A 42 d P RS g /0 i T FR G R e o
I I JRL R ST PN OB L AN A 2 B R N IR B A
s fdt 21,42 d RS QR /NG RIS KL /NG Ytk
EL 200 Bl 510 B8 o B /NS B 5T W R Lk R A
1.0 24 1 2 v 2 1R e A% AR E TR X AR K S
R ) A= R R B M R R T Uk B 4 R Y g
T3 T4 5B A L S D) RE L 3X 5 H R S A A
FEAE A . TR RN 1.0 %6 (1 & 5 v 2
A fig B B A2 F RS R A A K T IR A K R
o HE SR AL AR W S T R L X 5 E AR AL A R4S
A X B AR AR I WF AR A SR AL R R TR
T — 5 ) ) RS AT LA B AR S A v R 24 R
A iR DA X R A A R DI RE .

AN ARBEGE IR KB, HOR R i 1. 500 1 B
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B HIAC A B AR A5 B v B 2 4 R T DL B G e
21,42 d PIAS R 1% 20 R 5 K L (5 1 PN G /N 25 R R
B R ECE RG22 B kR LI S A R LN 45 e A
ERER AR ARG X KRBT IN 1. 5268 Jy i
2l 570 B 0% 0 2 HE PR S B A A K R R O I
PE OB DT RE 3 AT R A WF 5% T FH I &2 0 vh R 2
il 700 v BT T L MAC B AR ) AR A I 1B T
TV 412 1 78 3% W 0 Wi, A A F R R K R
B B Ry B AR G A R A T T B
Jik 3 1 9k £ A M/ AN 300 2% 1K, HL v g s ik R L b
CLRE RN /NS T B bk A B = 2 2L T A B bk 2 4
A = Bt Ik D L 9 B A R L0 & 1 R 1 /N T
PABC e T 1 B bk B 40 i gk . o i 2 A B & i & H
HaRE IRETE O . R 3 S o B M AT L 4 AR
A6 5 52 5 v 24 1) 500 AT 5@ Ao i R RN A A g A
BIERET G e B i 4125 0, JE T 8 i
PIXS 1) S e D e L 32 S U ik ) .
3.3 AR M. EREEEAFEAFFT AL
RBEIRERI R

S P ALAAR 179 A S P 2 I ) 5 1R Y 4 8 R 4
Hf G i s VARV G e E B OObK E A0  A RE  E BT
TRRA T 4l F g = T bk B 40 % L 43 b 1Y)
e ORPS I S SO N N I 0S8 ) i - NI T P
o CD4, CD8 ., %% Fic iz o T 40 i %, Ho,
CD4™ T 21 H AR 4 43 100 200 i DR 1) 28 LR [R] X4 A
Thl #l Th2 W. %Y, Th1 %94 g & 2250 i 1L-2  IFN-y
S5 M R L RS B AT A L S 5 A0 i e R
S TR AEOME RE IR . Th2 R4 32 245 3 114
11-6 %5 21 i 1 , B A% 40 38 B ibk B 200 it 344 48 O b
bk, 25 Rm e . Rk, 3 I A I i i P
FERRE [ & & S PEPUAR L & Thl Al Th2 B 41 g
PR 19 7K - AT L L 2 o e st ) LA ) 4 A 9 928 0 40
G 2 Y REAR S

WHIE & G UE S 1 2 Hh BT 2 e L3R IO 3t 3l
BUIR G 8 T RE ml 7= A B @ R AT ME . T DL
Cheng %22 BFFE 7% - A X0 47 DL 336 2 (14 3 28 JRR A A1
ERRGIRTE S YIRS ANk Py =y
TEN-y ISR R sTgA I 7KF 38 s LA 20 i 4
PEFBE s TBe ., Z. H. Ren %IR58 44 L 17
WL I A 1) A L T B S e /N B e
TL-2 7K, ok 2 Jls 119 20 206 #8725 b . M. Katayama
VBRI R, HAR RN 0. 15 % i H B, AT g
B A K R SR L CD4 ™ T 4 B L 451 LA K M

IgA FM i 1L-2 & & =& PR R 1. HidsE
UG B, BRI PR AR IR TS B Ty P
24 1 ) AT 52 B 0 AR XS I VR R T Ok EL 40 ANAE
PH A 200 Jf 2% B bk B 40 B 5 DA K il ¥ NDV i 14 54
B F TEN-y 7K SF- 325 177 38 55 40 R0 44 o 5 T fig .
ARBFFEAR B, B A 1. 0% 35 1 M Ad L 4R
P65 52 7 v R 2l R0 AT B R 0 21 .42 d A X I v
IgG Al IgM & & DL & NDV $L{Rf1 IL-4 19K, X
FEH 1. 000 i 52 Jy v B 24 46 550 T B S A A A X A g
BREE H NDV FUAR A TL-4 1 A R . 7 0 5 5 LA Y
RIS E DR . HOARPER N 1.5 20 B B AT L &
BRAE AR5 Jy v 2 4 ) e B R R 42 d PR i
IgG fl IgM & 4 DL J 1L-2 #l IFN-y /K F, % 3
1. 52052 Jy i B2 i ) T B A2 E S AR K S 8 A
P28 SRR [ R A0 R P 1 G o 0F TR 5 SR AL A R R R
PE A 328 Dy 6 0 41 A e T g .

A DL SR BN, BRI N
LOY A 1.5% [ 8 B M AL & AL %5 5y h f 2
il 770 B 6% BH i 398 0 A [R] 26 K B B PR RS v IR 4 | g AR
FIRGL IR S5 2 5 28 T 5 B0 OE AL 2S5 L A T G e 2
B E »2E R RS S Bk 1 NDV B R
T 40 i B 57K 5P, DT 38 58 BIL 4% 1 30 0 400 i 4 93 )
Ao A8, 5 HUAD A H AR S A 2 R
3 S AA] T4 S A ALK S e TR YR 7 A T L 2 B i
s (D 4R AE 3R 55 v 2 e 8 4R = s W DL IR 4t
AT E PR FEAR MDA & &, 3 s ML B A A 2
AE 2 T PR 4 G0 82 40 T B S B e SE R0 i
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Z 0 R S5 Ly RE 8 1 40 B R T 8 B ) Rk L AR
HEHTPR T8 R R A B 5 BHL R AR 9 AN TR R 5 1
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S AL B B I RE .

4 & ®

FORR HR S AN T 50 B 1 BB MG B BRAE S R
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