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HE.270 X Abore Acre B RAALABHINLR 3L, 2B FAAR TR RATLH K 0.50 f2 150mg/kg ., 5F
ARG EFAATBER B BBFANRELEBER T URERRBENE N, £R%%,.50mg/kg W4 B %2t
WA EEFR 2 CRWEREAAENHAER . X TBAEOREALE L XA EHEAER150me/kge W4 EXA
HEGMBEAEE R FAAEEHNYHAER(P<0.05), THEFRAFKRNBEE(P<0.05). 24BEX T HE &
HELEANBENEENH R S0mg/kg 1 150mg/kg HL EEFA BSA R BABGA LN HEEWIWHER P
<0.0D). HRERKA . HE . KABNSEZAAT B AR B ERAEF LR LB ARENWHGER WHEAK
AMEERTME. 150mg/kg WL B EXENATEEAEFREKEA,

X8R £2R04:2EF . A0
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Immunosuppressant Effect of Long Term and Subtherapeutic
Chlortetracycline in Broiler

TONG Jian-ming', ZHANG Ri-jun?,SA Ren-na', PAN Shu-yuan?, HUANG Yan’
(! Institute of Animal Science CAAS;? College of Animal Science and Technology,CAU ;
3 College of Basal Science and Technology ,CAU , Beijing 100094)

Abstract : Experiments were conducted with 270 Abore Acre male broilers to study the influence of di-
etary chlortetracycline (CTC) on the bursal, thymus and spleen weight index and T,B cell proliferation and
antibody responses of broilers. Results show that 50mg/kg CTC had no significant inhibitory effect on
thymus and spleen weight index, and T,B cell proliferation of broilers at 21 day old. 150mg/kg CTC had
significant inhibitory effect on bursal , thymus and spleen, and T,B cell proliferation (P<C0. 05). Dietary
CTC had a direct inhibitory effect on lymphocyte proliferation in vitro . 50mg/kg and 150mg/kg CTC have
significant inhibitory effect on the antibody responses to BSA(P<C0. 01). Results demonstrated that sub-
therapeutic and long term CTC had significant inhibitory effects on immune organs and antibody response.
The immunosuppressant effect became higher when the level of CTC increased. 150mg/kg CTC increased
the growth rate of broilers significantly.
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BEAHTHEEARMIEEFRNER ATME
GG ERIAERMERME/FTR. LATXHE
AVAERERERIENAAERBARA—B. LM
HEXHi 4 E N B Harmon F(1973) AR LA,
TREAMNFENEERE LN H ER. RTX
FOMBSRBOFREFN B T=EFRIE.
Glick (1968, 197D BAFRIAN WA RE R E R
BEERBEYETUTE A EAMHEEA . Dafwang
98N L BREWAFEEEILEREM
HOTHR ERERALBENAFBHEERSE
BE L BA 2 il th AR HEE R . B B AT R Ik < E PSR
5 LA K o] %2 vh 3h P HL A S S DL BE A% B) R i O
ik HE . FRRESERSFRMARANENE
EXZ HAFEL BAENEEENAFBRERSE
RE R BRI W .

1 #R5EFRE

1.1 ERHIVRAFER

KA1 HE Abore Acre TR HAEAT
270 L, A3 A. BH6NMNERE.BTHEE 15
R 7EARPSBIEMO0.50 1 150mg/kg WEBTE
HHERRASE 98.8%). BG4S 3 BER.
BSERB.14 HRLUMZERERE 33~34C. LG
BHEEFREREIFE 20~22C, BHRBMK
K ABREMERETFREIEEFRAFILE L.
1.2WpRE

1 AFCHEHREFRERKE

| HFRBRAETEHSIRMWIETEH
(HTV #.SOLVAY ###F @& A T E)0. 2ml/
R.eEMEEHEzKEABVIEH (MB #%. LIAT]
ABIC AR &) HRASRE 1 #:7 BB EMIH
# (NDV) % F 8 1 (clone-30, INTERVET A A4
). HBONER 1. 14 BRNEEFEEENE
AHEXSER_BEH -HAESRE 1.
1.3 BRABEHEMAESZE
1.3.1 AF-#ft SRAXFKTEEMEKFAM. T
BEBELER,
1.32 REREEE T2 HEMO9BE.
BHAR 12 AN OBEROEHA HREEGEKE
D RAEMBRE HBRESEREE. (TR AERER
R EBTREEPERESENER ITHEEESRE
BAERKMER ERKOHE=CIBAEHR— B4
IEBO X BBA TR X 100,
1.33 T.BHEAREZENENEKEHKRE
HRB) HTEREHERCERBRENZES
MBURESFFEMARNER. X XE KA Br-
dU-ELISA %8 T.B W E AR F AR, BI#E T
€ B M BrdU (5-Bromo-2’-deoxyuridine , 5-{R-2’-
BRERER)BABHAREA KO HEFH RN
DNA B E. EREREARM T RIEREF
#£. BrdU-ELISA i 3 & B # H Bioehringer
Mannhein 2> A 24t

Table 1 The formulation and the nutrient levels of diet in broiler chicken

EEH ) HFKT
. Composition BERE The levels of nutrient
Feedstuffs o~3 i~7 8 Nutrients o~3 8 47
0~3weeks 1~ 7weeks O~3weeks 4~ 7weeks
X% Corn 60. 81 84. 00 R iEse MEM] kg 12. 67 13. 10
T # Soybean meal 28. 00 26. 80 HES CPC) 21. 00 19. 50
£ ¥ Fishmeal 3.00 2. 00 # Calcium( %) 1. 00 0. 90
24 Cotton meal 2,00 — HR¥#E AP 0. 51 0,45
£ % Limesione 1. 2% 1. 00 HEM Lys( %) 1.06 1.03%
K 5 il Sovbean oil 2,00 3. 00 BEM Merl /) 0. 45 0. 36
% A #% Methionine 0,17 6. 12 E P Mer—Cysci) 0. 85 0.78
HE# Lysine 0. 06 0. 03 &1 Salt () 0.37 d. 35
B8 & 45 Dicalcium phosphate 1. 40 1. 63
£ Salt 0. 30 0. 03
iR Premix 1.00 1. 00

EFEABREM: @ 1lmg B 0. 4img.%k 110mg. & lvomg . 1 0. 23mg. & 120mg. &5 0. 40mg. VABEO0IU .VD;300IU. VE22. 51U . VK,
1.8mg AEME 0. 2mg HE 1. img . B RE S0mg . 28 11mg. L HE 6. 6mg FEE 5 'mg . HHH 4. 4mg. VB120. (2mg. fBEK 1300mg (0

~3 @)Y 1000mg(4~7 &)

The content per kilogram diet; Cu 1img.] ¢. 14mg. Fe 11umg. Mn lotmg. Se 9. 25mg. Zn 12 mg. Co ™. dmg. VA §800IU. VD, 300U

VE 22. 51U.VK:). 8mg. biotin 1. 2mg. folic acid 1. iimg. niacin 50mg. pantothenic acid 11mg. riboflavin 6. mg. thiamin 3. img. pyridox-

ine 4. 4mg. VB:20. 02mg.choline 1300mg(0~ 3 weeks) and 1000mg({~ Tweeks)
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HEHRYE £ 7 AR, AS4HBEIL®E 12
R, ZEXERETHITUT 2 EBRELRRM 3
~4ml JFEPEE (25 B4 /ml 1) . FEREREE.L
o ZIMALE N 1. 063 BILHE percoll 45
¥ 0. 5ml(Pharmacia A 864 7)), R G EREZZE M
A lml 211, 3% P REBREZE. HKEFLHLEO
(3000r/min, 30min) 43 & &b & I # 2 40 . 315 3
4R, AEHE Iml ESNORKERE 2 B
PHREHRE . BALEZLEFT . MA 4ml T
2 Hank’s 8B PEL 2 )X (2000r/min, 20min) .5
3 3ml 524 RPMI1640 HIEHRB(SHEE
100IU/ml . & & £ 100mg/ml K iEE4 {1 #F 10%)
Y& B L (3000r/min, 15min), ¥ L&, MAZL
RPMI1640 ¥ 57 2ml, 1B 5], % L REBREE,4C
REEH.

MM B AR ERE . WK S0 AEERS
1950l Hy & 0. 16% B Fl & I8 (Trypanblue) £y 0 85
% Hank’s 2 flF&WRIES, A BRI AR B 5%
BETHRENKEARGEAKRELR . REHTL
RPMI1640 40 il 3% 57 W ¥ S B 2R B R B 3] 1 X 10°
A/ml, ACRFHEM. FMIESR: H5x 4 RPMII640
BFABAH 2R E,ConA KN 45pg/ml, LPS K
BN 25pg/ml,PHA 3B K 120pg/ml, B 96 fLA
LEBEEFRCEFEOBEFAR . EHFRHBRESMH 3
AR, R B AR B A R,

M 5E . £FLI0 2mol /L i H,SO, 25ul & ik 2 ki .
Fi MC-318 BIRFER A6 3 {X 7E 450nm ¥ K &b W &
LB R E (ABS H, LGl ABS B %% 5 ABS
WERRHCHEZAE, RE 3N EENFHME
REZHEHKE DR LE,

1.3.4 EL2RBE-RPMICA0 EHA B PMEHRD
M2 ERBARMNE 542 RPMI1640

BEH&2£EE 0,18.75,37.5,75,150ug/ml ByiE
R ¥, L PHA (120pg/mD¥E 22 B R, % 35 X 1B 4 35
mBEHEHME, FHERRIANER.
1.4 BSAHRERKNE
7THRN,HOSYMFMBELEOBSAEL
ARBHATNRGES, &EH 0. 5ml. 14 A & uf/H
HUBE 94T BSA BALRZ, 4B 21 A1 42 H O
BE SR Il 29 4ml, # B 30min J5, 2500r/min & .0
10min, W B I 3, — 30 CR 77, A B9 BK & 22 Wk Bt
(ELISA) 5 & W1 7E BSA ¥ RtEdifk.
1.5 &itawH
FiERBERFSAS REHTEEHRE.

2 HREWiE

2.1 EBFEXNHFBETHENEW

RUHERRH . EREPHEMEEETHFR
HFAEKEBEARHEER, B E %R ENEHE
AERBRTHERARREE, S ASE BINERR
RABEED . AN ARGNRENLSBERH
MEAF. NE 2 AKE, 150 ANEEZES T
R4 M 50 4 (P<<0. 01), i BX e S 1E FH— B 4
AL ARED ., XFREKNEENE, &K
RERSHHNARERAER, REE Q9927
MAANSERENTFESENPHNEEFNEN
35~50mg/kg. HEBHEQIBPHERR,. EAF
WREMGT . 2BEXN AL KNAERSERR,
BEEFFHT 40mg/kg HEBEMNRAFHEKE
BEEW. WRRRERERNEEFEETHERERA
KHAFEME, H5ARARE R GHEBHE 1995
MIRGR -, X#—HIEHTLEZNRE
KEASHEFFRER X,

X2 2BENAREHRATEARNGEEGER (ARE/KE)
Table 2 The effect of CTC on the feed conversion of broiler at different ages (feed/body weight)

4:3 Treatment (mg/kg) 7 B#& 7day 14 B & l4day 21 H# 21day 28 H# 28day 35 H# 35day 42 H# 42day
0 1.12+0. 14a 1. 3540. 05a 1.58+0.08 a 1.694+0.05 A 1.77£0.08 a 1.934+0.09a

50 1.1510.12 a 1.36+0.06 a 1.554+0.07a 1.67+0. 03AB 1.78%0. 06a 1.9040. 08a

150 1.1440.04 a 1. 3530. 06a 1.494+0. 06a 1.62+0.02 B 1.73+0.06 a 1.904+0.04 a

D AR FEARAREFENERERREEP<0. 0D, FAMEFHHNEREE(P<0.05), TR

Values in a line followed by different capital letter are extreme significantly different (P<C0.01), by different letter are significantly different

(P<0.05). The same as below

2.2 SEBEXNARBRAFBEREEERNEN
RAVBEERA, EBRXEARTIHEM 50

M 150mg/kg M EREBJEHRETREARBREHN
WHIEA AR 21 B & B AR A KB I 2R 5 R
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0% 2456, 42 B # B 89 30 &1 3 57 3] K 2204 H0
31%. XA EEARVESERRMEMEM. R
AKFIMHOBEMRA BEERAHBIELK,
MgZaMmE0EERER,

50 f1150mg/kg MEBEREWMBBELETHNE R
AL FE 21 # 42 HigE, SR EAGBERE T
M ERAME, HEFEEEER(P<0.03), KANE4LS

%3 SBRAMNIEBRAFBEENRE (2

WREEZFAREMP>0.03). HH.EEARTE
EXANEMSNAMERNENEL, BREEZ
BlH R ESRRK.

50 f1 150mg/kg MEBEZEXNERBREYE
AHBREMEERKIERCP<0. 05 . BEEEK
TRy kR BIEBEEER., SREH. BRYS
WEERAARAZKRBERNIEM.

Table 3 The effect of CTC on the body weight of broiler at different ages

4bF Treatment (mg/kg) 7 A& 7day 14 B# 14day 21 B# 21day 28 H# 28day 35 H# 35day 42 H & 42day
0 126.6+5. 3a 311.6+11.3B 597.5£24.1 B 818.4T44.7B 1126.7x49.4 B 1451.1%£49.5 B
50 129.2x8.2a 311.4+12.4B 609.5+12. 4AB 876.6=20.8 AB 1152.9x55.8 AB 1478.1+39.1 AB
150 131.7+5.7 a 330.5+5.9A 633.9+11. 9A 898.1r14.9 A 1206.5=30.9 A 1531.3+36.2 A

4 2BEDNHABREBEELMESE (g/kgb.w.)
Table 4 The effect of CTC on the index of immune organs

b8 B8 8% Thymus §% BE Spleen £ [K ¥ Fabricius’ bursa
Treatment 21st day 42th day 21st day 42th day 21st day 42th day
(mg/kg) index(IR) index (IR) index (IR) index(IR) index (IR) index (IR)
0 2.20+%0. 26a(0) 1.97+0. 14a(0) 1.2240.06a(0) 1.91£0. 31a(®) 2.8210. 38a(0) 0.76%0.21a(0)

50 1. 98%0. 29ab(10)

150 1. 684+0.24b(24) 1.36+0.14b(31)

1.54+0.20b(22) 1.02+0.10a b(16) 1.45+0.19 a b(24) 2.6230.24b(7
0.90+0.16b(26)

0.54%0.10b(29>

1.41+0.12b(26)  1.80+0.22b(36) 0.49+0.03b(36)

D IR= % 2 inhibitory rate

2.3 £BEMNBFET B HEARELENER

ARG ERSETER 4+ BAAR PERE
B RME B HE MM T HEMKR., ERENEKN
EEEEIBRF. THEAREES SHBER T
E.BHREMKFIESSEREENE . 2HNFGER
HEN#TELIHAEHE. Con A BT MAREH
MRME.LPS EBAKRMANTEE. KHER
£, 150mg/kg HEBEMFE T BHEZ Con A FI¥
J& B T R 25. 86 % (P<C0. 05), ff B 4%
LPS WG MM REM 19%(P<C0. 05), 50
mg/keIEBEXN T.BREARHNEHAELE E
EWES . AREREH . RERHALERFERF
A T.B W E X Con A 1 LPS HI8 8 )2 Mt
REME. XFMHEAEEERERARPKERRS
TR, B35 5 150 mg/kg B . 2 B8 F K 30§ 1F
.
2.4 ¢BEEENNHCARNLEFERIRNR

oA :3: 0k A2

XOMRREREZR BEERNMNRTEER
WENER. THEARNEEEZNER . 2HE
BREX, YEFRATEPLSERKEIL 150pg/ml

B, T MARAEEILFEIE, KMEEFL 84. 4%,
Hit, £BR1XG THEARKWEHRERTEEND
HYEA . X5 Marie(1993)IREMEBEM AWM T,
BHEARMEEEAERMHERNESRME
&=,
2.5 &BEMNNRUEAKTENER
RIBERW EHRFHEM S50 3 150mg/kg
HeBEE.AE 2] 42 BESE.BSA R KK
#r 53 BA MR REFMRE/KEP<0.0D), i
HEERXRVRTEHNEREEREAREZFHMH
FA.

3 &it

PAF G RZRE R .k E 4R a0 % ik
BRSO E RSB F AT
HREVGEBEMNAFBRZAGZRALEL WA,
B 2BENAFBEESREATEAAHEMH
ERE . e BRI YHEKN T.B HRERBRAFE
LEH S EME A= TR X R 2 40 i ¥
HEAAREMHEMR AVSEENHECHARESR
HENHER RN BRHAFBHERERR
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x5 SEBENTBHEBABMNZAFRHANEEENEN

Table 5 The effects of CTC on the response of T or B cell to the mitogens
SBE T A T cell action B 40 i Jz [ B cell action
CTC o ;
(mg/kg) Con A ﬁ ) LPS ?m_%ﬁ% )
Inhibitory rate Inhibitory rate
0 1.017+0. 16a 0 0. 863%0.10a 0
50 0.817+0. 14ab 20 0.76140. 28ab 12
150 0.754+0.13b 26 0.70340.12b 19
K6 &£BELERPMIGA0 AR P H LA PHA HAMREHKER
Table 6 The effect of CTC on the response of lymphocyte to mitogen PHA
£BE CTC(ug/mD)
0 18.75 37.50 75.00 150. 00
WA ABS(Y) 1.05140.13 0.7934-0.10 0. 605%0. 03 G.249+0. 12 0.164+0.03
HE £ IR(Y%) 0 24.56 42. 45 76.27 84.426

RT 2EBEXNBSAHRERNEWE [2] Marie Therese Labro. Immunomoduiation by antibacterial a-
Table 7 The effect of CTC on the BSA antibody produc- gents(J]. Drugs,1993,45 (3): 319—328. .
) [3] Harmon B G, A H Jensen, D H Baker. Influence of dietary
tion antibiotics on antibody response to specific antigents[J]. J.
SEECIC R YT Anim. Sci. 1973,37:1155—1158.
(mg/kg) 21days 42days {4] Glick B. The immune response of bursaless birds as influenced
0 1 7600.27A L3110 31A by antibiotics and age[J]. Pro. Soc. Exp. Biol. Med. 1968.
. . Py .2 -
- N 127:1054—1057.
50 1.514+0.16B 1.3340.42B - .
1350 1 ;;IO BgB L 21:3. 34B 5] Glick B. The avian immune system[]]. Avian Dis. 1979,23.
= = 282—289.
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