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Abstract : The effects on CTC (T1) and CTC, Sulfathiazole and Penicillin Combination (T2)
medication in feed through one life cycle of pigs, namely, weaning, mating, farrowing, lactation,
growing, finishing and slaughter, were tested under local condition. In sow phase, productivity
and the number of microflora in urine before and after medication of CTC were studied and
average daily gain and feed conversion rate were checked during growing and finishing period.
All pigs reached at 155 days old were slaughtered for pathological examination.

1. Litter size, farrowing rate and survival rate at birth were improved by CTC medication from
weaning to 21th day after mating and mortality of piglet at weaning, 25 days after farrowing, was
reduced in the CTC medication group, but no siginificant.

2. The number of microflora in the sow urine was changed with the medication at 200ppm of
CTC in feed. In particular, the number of E coli, Samonella and Staphylococci were reduced by
CTC medication.

3. The average daily gain and feed conversion rate of grower and finisher pigs was improved
significantly in both treated groups, most in the high level CTC (T1) medicated group and was
lowest in the control group.

4. The number of infected lungs was reduced not significant by both treatments (as % pneumonic
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lesions Co 66.7%, T1 47.1%, T2 31.4%) and the severity of lung lesions was significantly
reduced by both high level of CTC and CTC combination medication in feed.

5. Although there were no statistical differences in atrophic rhinitis based on turbinate scores
among the 3 groups, the number of mild and moderate (Grade 2 and 3) infections was higher in
the control group (9/36) than in the treated groups (T1 2/34 & T2 4/35).

Key words : Chlortetracycline, productivity, respiratory disease, medication program.
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CTC(Chlortetracycline)’= E %4 Z) 4 Dr. Benjamin Dug-
garo) o] &) 19483 Streptomyces aureofaciens ¢ LR
o 9& 22U} CICE F3, F49] £x13 4789
A AMHRFIHS BHLE F2 FEA AHRHE F
N EZE Gam%A, GamE A AT B ofe} 292
s, Az 2 AYFEANA FEE PIY ¥4
E70]"™. Lepper''= Al g # ol A CTCS} MIC(Mini-
mal inhibitory concentration)E ZA}gt 23 CTC Gram
34 2 GramgA EFE EFH 50F ode A
Fegay 2y

Sande$} Mandell’& CTCE: T}& Tetracyclines} v}37}
g NEd Yold A7HEL AT aFEAME
AFAEE 0 431 FHE FHe ATY HEL
go)g §.on, Chopra’s Tertacycline®] 2§7]4&
B A 89 Asiteo] A aminoacyltRNAS] 2 & 433t
Gram%A % GrameA 54 Aol glojx ¢y §
A& yadtn Rasgch

CICE #75A9A oA F55o FE B 9
53t B9 F 240 T H1 8FY FEE FAGT
Tubaro™ ¥ Tetracyclineo] Xjo}8 E 4§ wWolx A
o gute F3td HolgAE AgE Aoy Hud
o). Eisnerst Wulf's] <|3t¥ CTC: 375 ¥ 88
4 1Az oo WA E 7| = S AR 90% o] o] ¥
& E3lo wjd g

o) 8 EAE 717 CICE HA & v R34 &, 7H&
£ 2 7lg 7h2e) AAEG ool 98 AHEE R 3l
t}.

Messersmith ef ol *& 229 FujA| F 35 CTC

05g B 1g& 1497 FoiA] £2hgo] 105% 57 ¥
S$AES7) 045 AXNH QAL Ak Maxwell er al
& vl Arizona, Florida, Oklahoma, Texas Z18| 3 Vir-
ginia 5 SEoA EE 8508& A3 AR CIC
20ppm FFE& F7bste A 15, AF 1595
281 gA 110G ARE v §7)1HE<d CTCE 548
2%, o4 % SAAALT FHEE ARG B
284k B8 RujA e A% E(04g/day)e] CTC ¥
o g} H]f7]2HESHY A E(1.2g/day) FAAE ¥4
A g FAAATG L A

Akkermans$} Pomper'= 8 FH 7Y 8L 9% F
stel b BolAm AR As 2 BYH B
oltta ¥ w8t on, Bollwahn ef al’d] 9&HH L5 A4
F& Bzrld 713 &3 939 ATUHdgE ¢
o7 & 93, Wute] HHog Re B3d IYdyo
H24e fidda paddch A5+09 % 39
& RE AALe] 8% Aol Joneso) TR I,
YF& E coli, Klebsiella, Streptococci, Corynebacterium
(Eubacterium) suis, Salmonella 50| g3 H 13}

Bumm3} Peo's &4 ¥ §E0] CTC 110ppm H7}HA]
£ & 2.5%, Y25 A Y 30g, AHRE &0 005 ALHN
o masic 4 224 299 A$ Nielsen“2
dmpa oA A HA S 22~25%7 FEtsl el e
=9 0.0, Pijoan ef al *2 3 WEE YehiE AT
75%9) A P multocida 7} ¥ F Tt B350

Huhn’$ nio] A&} 2uld & AF AN HA A
CTC 55ppm3} 110ppm& Atg o] F7}8ko} sloj2E 2
up o] @ CTCY EHE 9+ Ed vlo]2E
glzulFo] ARYHUtn BudAct. & Eggert et
al®& ol fFAIRE BHjA| 7R AR CTC 220ppme 3
7HA B@7 279 v# Ao 7dd HAkeo] &9
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EROM(11%9} 23%) AWEE A3z, dGFA
F 92 632502 Y2T 568g BTk AAHG oY AR
LTE&E ANAEA gvtn 2 usg

A P& &40 AES $4H e e HA
OFEE FH39 A g A%, 24948, 424
Ab R AGZAGH 2 49 oY Hie v
Aol 52.5%, FE g0l 17.5%, ¥ #Yo] 12%2 YEt
o dyo] 242 Fxr} Astn Atk £
B 2283 HH9 Yej& 718 FHFGo| 57.5%, vlo|
AEG2e HHo] 27.5% 18] 1 FHaA 7o) 15%
A3 Bastsc

I FENYL 7led FEUAM 2EE 9E A
F& AR g ALFEE 197034 o 1505HF A
EQHou 959 7 FE 600 FE A9 4B F7}3}
Aotk AR AT Tt #A BAAHY 298 2
A3t ATE FAANA FALSE oay By
ARA FPE HA Y wgo] YW F3A77)
ZolA AR £4¢ F1 gon B AHo) di g
TS 2 A= % A4 vehda Qg ZEY

S5 B4 #4202 A8 ASAN v AY
@] xEH VSAE € BBd FEEE 371
A71nz 444 Qs 438 AFE xgsin
A& Ao,

o FEAAY EEQ ANMNA F4E dME
Ao ddister AE3t viE A AT A MR o=
B2 ZAAHQ FHo] 8 7Ho YdHog JAYs}
€ %37 984 e 57U AlSo] BI193A Ho
A& Z2A7 e 337129 $HAFE GEF
7be) AA A E4o] v) ¢ E Ao

£ dFAME ol BAAHY FEFHY 4FE
Aestq FEZAA 713 del AgEn e $EY
FYEAY Y2 CTCE ZE9 ojfAREH Zuj¥
201474A el 3 kel 14947 E F94F 219717
Atgel] H7hstd REAY HYFY L9E E9 BE
o ANAH g AeAE £ W3g dd vAe
dF%e H4Fe EHog Ut £F SHLEL
FAFY AREE AL FE Fotda A
EAAA 2 249 EE PAE T A4S A
A7 mlolzEe2nt Ay € 954 ugE uF
B 2F 3F7] A¥Y AN &Y FEATE Botd
o BoAl7), Roftd a8ln R/ ARPeR

A oF2el 083 ¢8e %1 FERANA 71 AA
AWM AN E AN E S0 X2 IPE AN
24 & AYe AR

Mz 3 e

AEHESE : LEL Landraces} Yorkshire ZZ£¢ 3~
74 F BE 5278 43, B AR, o) f- 54, A%

T 28 offAIHAA CTC HelEs fh2F
72t 2674 WA Ao, FFNY FYAFE F0)7)
A8 EE ZEL Duroc T2 ¢ wef A F ot

SAHKEL AYT ZEAN Hojg AE FAA
4458 Adstd 359%d AF S A4t 37og
Wren, #39 3674 wWiAsgla, 1254 3 uE
€ AN

AEEA W YH : Phase (EE)E EE AEA F
33d 2X FAzden, awfdE CTC EFA(CTC
100g+sulfathiazole 100g+Penicillin SOg/per kg) 200ppm<]
EFE AAY 2 33ge g3t 4L e
dutHFe A28 FHoz HAAHY, EHAH
o] CTC 200ppme EECZ HE {7 AYo] g2
E s e e PA] st AAHAG

Phase [ 91X 9] HAIGEL QA4 4L vA&
g, F4AF R ERAAF, o] HAIAA Y AE 4
& 2 ALY, o7 2P CTC FAHFY &
ALE T8 AT s & 2AEAT

Phase I(AHE, §4 vl Eye 3599 $UA25H &
A2 AEHE AR dET(C0) A ZT), HE
TAT)Y AT o2 Yirol 1254 38R & £7
3654 uj %] 8} gl tH(Table 1).

3{7129d qY CTCY EHE FA3y] A8 o
272 AAFIAZ &rtd §F 100ppmE 759
7HA 2 o] % SOppmE 130U F7HA] 131U HE A7}
A FFRVAZ T ARE FAFAS-

AP T1L 419~559% 9 CTC 300ppmE, A& F2&
CTC 100ppm+CTC &84 150ppme H7Fstd s 86~
1008 5o+ HaF1& CTC 250ppm e, 3 & F2& CTC
200ppme Foj3tg o 1019% o]F= $Y T2
o] &= Uc

g BYFTEH FIAANZA A /BES FAE
Ao Z dAE 2DH(CP)st 7H4 8ol 2| (DE)
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Table 1. Experimental design of Phase I (grower and finisher)

Treatments (ppm)*

Counts 5
cO T2 Feeds
Number of pigs and
replication 12x3 12x3 12x3
Age (days)
35~40 CTC100 CTC100 CTC100
Starter 1[I
41-~55 CTC100 CTC300 CTC100+ASP*150 CPP19%
14.8M)%
56~75 CTC100 CTC100 CTC100
76~85 CTC 50 CTC 50 CTC 50 Grower |
CP18%
86~100 CTC 50 CTC 250 CTC 200 14MJ
101~110 CTC 50 CTC 50 CTC 50
Grower [
111~115 CTC 50 CTC 50 CTC 50 CP15.5%
14MJ
160~130 CIC 50 CTC 50 CTC 50
Finisher
131~Slaughter None None None CP14%
13MJ

*CO: control, T1: Treatmentl, T2: Treatment 2.

1) Recommanded level as a growth promotor, 2) Crude Protein, 3) Mega Joule, 4) CTC 100g+ Sulfathiazole 100g+ Penicillin 50g/per kg.

+ Table 13} ).

Phase Il 4| ZAlg §2& A5 A, AZGFAF, A
BELTE, 25%F A¥Y 283 ¥ A4
ZAY YL AL AT AFEstE ANAFY 35
98, 13} F4FQ 7594, 23 F4FA 11047, viA]
o £9b7)2EQ) 1309 % 181 A 1559 H 1A
53 Ao, d3FAFH ARLTFELE G 7T
H AU

2F MZdA: CIC #7427 H T4 AT
RES 47 354 dAsd 1F5E 7F4 15 T4
o2 73 dA AFEnAeAN FFHLZ HH}
Ack 3F A7 B HolH, 154 % 25 A= A Y
74 CIC 544 Aejo]1 354, 454, 554+ CIC
7t A7tE AL F 97130, 654, T3 A& CTC o
59 2F MEol

EaHoR AFE 0F MEL AY4dA dFE
Phosphate buffer solution®. 2 10u] ©# 314js« DHL,
MacConkey, PEES, LBS, TS agare] % 37T, 48A|1 %
<t 3714 W gt

ZAHAA: 15548 A & H2] A 548 Jrx o

H a4 JIESZAM ZAHAE A HEEs
A A24HE ZAHAT. $HLAOE vojz
& g} Z v} 3 @ (Mycoplasmal pneumonia: MP), A f44 o
A}4) 3 g (Fibrinonecrotic pneumonia: FP), 354} 7|84
o] @ (Purulent bronchopneumonia: PP) 18] 3 -3 4 o &
(Interstitial pneumonia: IP)2. 2 o FR3GoH, vl
olzFzzv} HHL Ay 2d £&& 28 Y
56, 4% 56, 4 22, AY 176)F HEEE Ho|
T € Aol AR EE Jehfo] ¥¥AFE FA S
R, Straw™’e] ¥ & Fu gl

¥ x| 47} 02 Normal, 1~5% Mild, 6~102 Moderate,
10 o)L SevereZ M4 EAIStS FREYUT. W3}
N AFAEE ALY A2 HTA Ae|& §o2 2
AR2AY 0FH uzzt ¢48 A58 4Hd 57
A 6BAZ FE3t EAGFHT 0 FHF Wi ¥
), 1& o}F vokd 9%, 2= Vg3 S, 3 F
oo HYFERT d1AF E AF 4% 9%), 4
AR BT FRE A4S, 5£ uIvt ¢48] 24
Y AHE FEI}AL

HaZHUA - 25 FoA FHA §GH g W
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o = ARz & AAFHAE 10% F4 XT2Lddq
1Y 9F 15-2mm FAS 2JUE HEx ven
¥} e A 3-5m 22 AW $E°] Hematoxylin
% EosinH& E)0.2 dM3te] 2244 W3g 3%y
o Feg g,

EAEA : RE9 WANA, 4o B E AFus3,
UGZAHF L AL TEL SAS ZT2aPoe BAs
Ron, 2AzA e HEEe FEAEE A4, Y, F
FE, AT A9 4342, 434 vgde w9
2250 we} grade 0, 1,2, 3, 4,59 684 Yol X2
test2 4314

i o

Phase |(2E) : 443 & CTC Agz3 Y=z
BT 2654 WHlAlA 2553} 245 0] g Eulsie] £
Tkgo] 96.15%% 9231%% Uehygled, FAz4EE
A Fol By PF 11725, Y2 Fo| 11505, T &4
AeE HE o] 23 P 11.20F, 27| 106752
CTC AglTo] ta A Yeeyd 43 Fdae

BEHA g3t

gojd AEL YR gAoFE U2, 259 °]
FAHL ¥39 o474 F& vpolg 24 HAF EA
02 AT 45, 2T 208 AEH 57 H7F
EFAETE Aol 7 1L08F, g2F& 11.25%
Aoy ofFrE AT £F 1005, 2] B
2 9.75F Ak wekA SlALEE A Fo] 9.77%, 2T
o] 13.33%2 A gl F o] 3.56% /| A Ak

O|FAIAA Y AuYAL AP B35 A4, 8
2, 42} 10, 718} 1052 % 26571 sAE I eH, gz
& %A S, 3o 5, AAL 11, J18 11 E F 3057} o
AEo] AU d2F 9] sAYde] v&d F4
& HAFQ

Phase I (A€, R4 HIKE) : 35439 B AAA
F& dxTFo| 882k, ATl 8.69%g, AH]L27} 8.
62kgo 2 ¥z FAs} givlon, 3uky AA 9 155¢
3 g7 FaAFE g2Fo] 90.78kg, A F10] 95.
35kg, A 727t 92.23%kg 0.2 AMH o2 SAHY HF
T g o] AoH, A F10] /1Y BE 4L Byt
(Table 2).

Table 2. Least squares means of body weight(kg) for treatments and replications by days of age

Replication Treatmenrs  omber of Aee (Gar)
pig> 36 75 110 130 155

CO 12 8.65 28.09 54.85 75.65 93.10
1 T1 12 853 30.54 59.01b 79.49b 96.23a
T2 12 8.65 30.31 60.30a 78.50 91.36
Cco 12 8.81 28.13 57.35 74.69 90.18
2 Tl 12 8.37 27.30 61.01 77.05 98.81a
T2 12 8.68 2693 56.81 72.65 93.30
Cco 12 9.00 27.03 55.56 71.59 88.46
3 Tl 11 9.20 28.29 58.76 73.90 90.62
T2 11 8.51 2731 59.25 74.08 92.02
CO 36 8.82 27.62 55.92 73.95 90.78
Average Tl 35 8.69 2872 59.62 76.90 95.35
T2 35 8.62 28.21 58.78 75.10 92.23

a: Significantly different at p ( 0.05, b: Significantly different at p { 0.10.

- 349 -



Table 3. Least squares means of average daily gain (kg) for treatments and replications by days of age

REP* TRpes  Number of Periods (days)
pigs Average 35-75 75~110 110-130 130~155
co 12 0525 0.764 1.305 0.701 0.721
1 Tl 12 0.594 0.813 1.023 0.669 0.749
T2 12 0.555 0.856b 0.9092 0.514a 0.695a
co 12 0.495 0.834 0.867 0.605 0.680
2 Tl 12 0511 0.963a 0.801 0.870a 0.773a
T2 12 0.467 0.853 0.792 0.825a 0.711
co 12 0.439b 0.815 0.801 0.675 0.656
3 Tl 11 0.465 0.870 0.757 0.668 0.672
T2 11 0458 0912b 0.741 0717 0.690
co 36 0.486 0.804 0.901 0.660 0.686
AVG*** Tl 36 0.525 0.882a 0.863 0.7382 0.732a
T2 36 0495 0.873a 0.816a 0.685 0.698
*REP: Replication, **TRT : Treatment, ***AVG: Average.
a: Significantly differcnt at p { 0.05, b: Significantly different at p ¢ 0.10.
Table 4. Least squares means of feed conversion rate for treatments and replications by days of age
REP* TRT** Number of Periods (dar) Average
Pigs 35-75 75~110 110~130 130155
co 12 1.66 226 325 395 2.68
1 Tl 12 1.69 220 315 435 270
T2 12 1.56 224 337 392 2.65
co 12 173 235 324 399 2.70
2 Tl 12 1.68 228 3.89 3.81 2.77
T2 12 177 237 3.68 3.63 2.79
co 12 1.67 3.85 2.78 391 3.03
3 Tl 11 1.38 222 274 435 254
T2 11 195 225 3.09 5.50 277
co 36 1.69 2.82 3.09 395 2.80
AVG*** Tl 36 1.58 223 326 417 2.67
T2 36 1.64 229 3.38 435 274

*REP : Replication, ** TRT : Treatment, ***AVG: Average.
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Az dste BEL FARY f93te Aoy
A s dzZ¢d e 937 AFHAS. F3) A
Gz 9% Atold 33 fea7t dFHALH, F
ALERA A £t Aol7t AR HKU T

3% A F(Average Daily Gain: ADG) 477+l A
3uHE AP on, BT YBFAFE 35YFFH
5YFRAA Y 17 HREH A T1o] 0525kg2 2 AT
2] 0.495kgT hZF] 0486kgHTh tThd FA7] AlF
Por, 35YFFE 15598 =FAI7HA AFRAA of
279 Y 9FFAFL 0.686kg, HF1L 0.732%g,
A2 F2E 0698kgo2 BAHOE F8A(p005) A
g0 4% Bk tgo] AgE2 28 gz
22 YEg.

Table 5. Change of urinary bacteria in the urine of control sow

g2t CTC 4 CTC A& 13 E2 FA% o]
27 8 & Y42FAFE Y h(Table 3). 437
AFe FEAE F940] AFHA gey 74 F
zt Atolol & BAEA feAbr AAH UL

A& 8 & (Feed Conversion Rate: FCR)l A AlEH4
e A4BEY AAEH] 2¢ FAZ 48 { £
92 ZAYoH, Ny 4 35YH-15YH A, 75
43~11094, 11093~130¢38 181 1304 3~155¢4
o] 4774l A 23S Q) 5YHFE FEAAHQ 1559
A Y J7F dBFEAFE THHE ZHA7 GE
Fo4e] ARHAE Fkoy M F10] 267 2 3
F3 A F27 274, R Fo] 28022 g F1o] 7}
2 234 A2 e tH(Table 4).

Sampling-time(wecks)

Isolated bacteria

1st 2nd 3rd 4th 5th 6th 7th
E coli 5.4x102* 1.8x102 39x103 8.0x101 1.8x103 4.0x102 4.0x102
Salmonella 8.0x101 ND** 4.0x101 ND ND ND ND
Staphylococcus 2.0x102 1.4x102 ND ND ND ND ND
Bacillus 2.6x102 ND ND ND ND ND ND
Corynebacterium 4.0x102 ND ND ND 1.4x102 ND ND
Streptococcus ND ND ND 4.0x102 1.0x102 2.0x102 4.2x102
E coli 6.0x102 8.6x102 6.0x101 3.8x102 4.0x102 6.0x102 1.0x102
Salmonella ND 5.2x102 ND 6.0x101 2.0x102 6.0x102 1.0x102
Staphylococcus 2.0x102 2.0x102 1.0x102 ND 2.0x102 1.2x103 ND
Bacillus ND ND ND ND ND ND ND
Corynebacterium ND ND ND ND ND ND ND
Streptococcus ND ND 4.0x101 2.8x103 8.0x102 ND 6.0x101
E coli ND 2.0x103 ND 6.0x101 4.0x101 ND ND
Salmonella 1.8%106 1.6x104 1.6%105 2.6x104 2.0x106 5.0x104 4.0x104
Staphylococcus ND 4.0x101 ND ND ND ND ND
Bacillus ND ND ND ND ND ND ND
Corynebacterium ND ND ND ND ND ND ND
Streptococcus ND ND ND ND ND ND ND

*No. of bacterial/ml urine, **ND: Not detected.
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REY 8F AZTY W CTCE 934 gL
Y279 L& 3F)A & E coli, Salmonella, Staphylococcus,
Bacillus, Corynebacterium, Streptococcus 2.5 1 7} ¥
TH 8 A e THTable 5).

28y CTCE FA8 REFdMEEcolid A F
okd mig 8.0X10°~6.0x10°7/1Q o FFel= 4.0%
10'4.0x 10702 AH o2 1 $£7} Fo)E AFL B
AL, B Foe 40x10%56x10°22 TA] Eojd
F3& BT} Salmonella = FFH 40x10°-2.0x10°7)
qov B3 7 20x10'-80x10°2.2 A&FHo =
ZHaE T} BE 0ojA LY 12X 10°%4.0% 10°0.8 20
Ed

Table 6. Change of urinary bacteria in CTC treated sow

Staphylococcus & %A 14x10°-20x10°7] A==
A2HY 5434 A AY A& #F2 FF o
A AEHE AYAY AL BAY 23 Y Srepro-
coccus = o gugle] ERIAY £AZ et
(Table 6).

THHAL : HEELE SRR vlo]FFEFYZN
HAMP), 4F24 A SH(EP), 54 ZEA
FEP), XA HEM@) FoE2 FEHAL d2TS
36%% MP 215, FP 15, PP 15, IP 152 & 4571 %
A= 6667% HE A& HAL, A T1E HF
Z MP 15%, FP 15 & 1657} 2+ 5o 47.06%2 74
&€, H2E2E MP 107, FP 152 £ 1157} 295

Sow Sampling-time(weeks)

Ear Isolated bacteria Before During After

T Ist 2nd 3rd 4th 5th 6th 7th
E coli 3.2x103* 7.0x103 4.0x103 1.3x102 2.0x102 5.6x103 4.0x102
Salmonella 12x103 2.0x103 8.0x102 2.0x101 4.0x101 ND ND

123 Staphylococcus 2.2x103 2.8x102 ND** ND ND 5.6x103 1.6x103

92 Bacillus ND ND ND ND ND ND ND
Corynebacterium ND 4.0x101 ND ND ND ND
Streptococcus ND 3.0x102 1.2x103 3.7x102 2.0x102 2.0x102 42x102
E coli 14x103 6.0x103 1.6x103 1.2x103 6.0x102 6.0x102 2.6x102
Salmonella 8.0x102 4.0x102 1.0x102 6.0x101 2.0x101 4.0x102 1.2x102

123-  Staphylococcus 1.6x103 4.0x101 ND ND ND 1.6x102 6.0x102

% Bacillus ND ND ND ND ND ND ND
Corynebacterium ND 2.0x102 ND ND ND ND ND
Streptococcus ND 12x102 4.0x101 2.6x103 8.0x102 2.0x103 4.0x102
E coli 4.0x103 8.0x102 4.0x101 2.8x102 3.6x102 2.2x103 4.0x102
Salmonella ND ND ND ND 2.0x101 ND ND

118- Staphylococcus 24x103 1.6x102 4.0x101 ND ND 1.0x103 4.0%x102

5 Bacillus ND ND ND ND ND ND ND
Corynebacterium ND ND ND ND ND 1.8x103 ND
Streptococcus ND 6.0x101 ND 8.0x101 ND ND ND

*No. of bacteria/ml of urine, **ND: Not dctected.
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31.43%9] 9 & & Yy Y tH(Table 7).

vlol 2 & zn} WP L FIE A= v £F3}dE
Y272 MPY| g E 215F "¢ 125, F5 & 8F,
A% 39 1593, AGF1L 155F 1 3%, 55
258 ngon M E2s MP ZUE 115 B%7) oY
¥ WEg Byon &4 23 BAH F3Hp 0.05)7}

Table 7. Results of pneumonic lesions in slaughtered pigs

1% 5| A tH(Table 8).

91473 ¥ G(Atrophic Rhinitis: AR)} A4 H]ZH7He] 45
< 058 7P A# 59 6EAZ FRIHUL, EMHA
A3 & Aol 4gA S seAdA 9 HA A5
& BAHA Gt d2E L AANY 367F AU
grade 00] 215, grade 10] 65, grade 27} 75, grade 3¢]

Pneumonic lessions

Replication TRT* No. of Pigs
MPp#* FP PP IP Total

co 12 6 1 8
1 Tl 12 5 1 5
T1 12 5 5
Cco 12 9 10
2 T1 11 4 1 4
T2 12 2 2
CO 12 6 6
3 T1 11 6 1 7
T2 11 3 1 4
Cco 36 21 1 24
Total T1 34 15 1 1 1 16
T2 35 10 1 11

*TRT : Treatment.

**MP: Mycoplasmal pneumonia, FP: Fibrinonecrotic pneumonia, PP : Purulent bronchopneumonia, IP : Interstitial pneum onia.

Table 8. Frequency of pigs according to lesion scores of lung by treatment in mycoplasmal pneumonia

lung lesion scores

Treatment* Normal Mild Moderate Severe Toual
0 1-5 6~10 over 10

o 15 12 8 1 36

(417) (33.3) (222) (2.8) (100)

- 19 13 2 0 34

(55.9) (382) (59) 0) (100)

- 24 11 0 0 35

(686) (31.4) ) (0) (100)

58 36 10 1 105

Toul (55.24) (3429) (9.52) (0.95) (100)

*Chi-Square value 14.396, Probability 0.026.
Numbers in parenthesis represent by grade lung lesion.
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Table 9. Frequency of pigs according to the grade of turbinate bane by treatment in atrophic rhinitis

Turbinate scores for AR

Treatment* Total
grade 0 grade 1 grade 2 grade 3
21 6 7 2 36
co (58.3) (16.7) (19.4) (5.6) (100)
Tl 23 9 1 1 34
(67.6) (26.5) 29) 29) (100)
T2 22 9 3 1 35
(62.9) (25.7) (8.6) (2.8) (100)
66 24 11 4 105
Total (62.9) (22.9) (10.4) (3.8) (100)

*Chi-Square value 14.396, Probability 0.026.
**Numbers in parenthesis represent percentage by grade of AR

FQ B¥XE 293, AT 12 grade 00] 235, grade
1°] 9%, grade 29} grade 30| 2} 15Q 3, Az 28
grade 00] 225, grade 10} 95, grade 27} 3%, grade 39|
152 YEpgtH(Table 9).

Halx X YAl : vto|ZEeh2n} el YA 27|
2702 HEFY FAY 4EES AFd AjBA
F9o dZ 74 #4 FEol QAHUT, HEY
& ZAYRY 43 AUy X % A¥=
e 40 A HF Fo] A AN Fig 1).

o 294 de oM e HERNE AV BAF
42 ¥AFAY EZF T3 A J1aANHE B
5 A THFig 2).

0 AYE oo M E b A% AV]A FH
4 8@ 799 YTFFAH 1A L 2R
AME FEHAEED T, 3T, dATY A&
o] AT Y& A/ FAdE EFHEEY ARE ¢
3 J|#A A E obr)ste AT AN E L]
AEUT 24T 2R L £33 ¥ E FEE F
A tH(Fig 3).

G2FdgFd o4 71@ANHA AojME HEA
o 4&A47BANEE YR B AR B
Qg Eo] J1AAZW % AEA Y AFH AU
o g4e 3579 A& $A AXAGAEY F4Y
= B A th(Fig 4).

Fgoigel JdojME N@AZN 2 AE7RA A
24 e EE AFH glon dRdgdME EA
A3 37 HadAdde 4R 2719 %47 A

Ao dod FFide FedHdagol SaJrE
e g4 AExFo2 EuMd AUH
(Fig 5). E¥ o] A8tA v F8 354 bl 44
gol W d o= 335 A HFig 6).

I &

CTC(Chlortetracycline) 5] 2 RE9] WA H 9 o]
g Bg45a SN SEY FAF, ARaTFEY ¥
a3 EAFA  HAzE FAE 58 HATH o
279 HE BHE B8 2 Aol & dotin qAS
FPstu & A ge] P

AA WA Ho) A CTC EFA 200ppm A7+ A
To] #oh& 3.84%, BF HT 44 0.22F, 53 9
F EH5AEST} 0535 715 o] Messersmith et al 2o)
HOH Bubgo] 104%, TAAEST} 04%F AAHY
g Bads FHgdA ti Aoj7t oy £3 ¥
FAAFE U PG gASE FEE BAFAT
Maxwell et al *& CTC 220ppm 713 Al Fo] 27
of g FAAEF 075, TRAASF 042F, RHHE 4%
Z7Hite Bas =R E YX3 %

WA FAL EHo2 HEA CTCE F493}
E 3% ol fAREH T F 14U7A FAdte Aol &
34 ol2 Her= ).

EAYY A8 AYL Butd RE FF &, AT
258 THAES 280F, QRF U8 TRAESF
2565 ZFE Agel AHEE dANeY A¥ERY
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4713 4& F94 dAFY WPoE BEo NYF
S UB ] IFAEST 26658, IZF L 2089 4
ET 225F8 fALE AN¥o] NFHA

Maxwell ef al *o] ZA}g 574 ) &e] FFolH- 44 &
& A2 Po| 85.84%, Z T 85.28%2 0.56%2] *}o|
E Aol Fhou AR ARE HFT, & A
oA AeFo] 90.23%, R Fo| 86.67%2 7] Fo)
356% NAHADL & QY o) f-&A &0l APz
o = A vebygd

REY CTC AYTFo2RE Hold AEE 3654
AFE nEdty dz7, AYF1, YL 3¢
TR FAAEAE A8t ZE A Ear tgg2
FEA B AAAFA 3593 & v F3) 759, 1109,
13093 a8ln 34244 15599 58 A4 HFL &
At AN AFE 37 Yo vl oy 759
FHCICUE n5%E F479 AZE19 AFo] 73
FM7] NFYa, FHolo] CTC EFA 5 E FoFo,
iAo 2 gxFo] AR £AH 155949
B &3AF A2 F10] 95.35kg, A g F27} 92.25kg
283 EFo] 90.78kgol Ut ¥ AFL 48R
CIC £&4 1% 4T 32 $Asdadzn 48
Ho CTC 15 % T2 A F1Y HFo] £4e
b oA w39 B dest vy st Fo3
22 CIC EFAY a¥o] ¢A3A FgaA gL A
22 ARHASG. AFHAHA AR A GE U syo
AR A FFI A dx gl on Agte] AR
TE 7Y HEAFY ¥l §44 f9xs 2
Ao g Y.

dFFAFE AAYQ 35YARE FYAR AR
A71 5L R AR, 15LBFE 23 F4F2) 1109F
742, 1109 H 76 Fofo] ¢ais] Bt 1309 71A,
ahA et o 2 130U 3 R Z3AAQ 1559 H A 9 47
T A SASAY HE PF dFFAFL YR
B 7547tA A el1e] 0.525kg, A8 F27t 0.495kg, ©f
Z70] 0486kgol AL, B FFAFY AYAHA FHA
FRANRE M2, A2 P2, d2E ooy 37
Ao dFFAF B4 gzFol 0901kge 2 743
UM AL RAACE 719d ReE ANEHAL, o
&o] g 19] 0863kg, vl WO 2 M F 22 0816
kgolAth. 35U H R E EeAARA] AAY dFFAFL
AT 10] 0.732kg 0 2 AU F1, Thgo] HFYF 28

0.698kg, tix o] 0.686kg Tolh & Aol g o
ZT& 983 =ed CTC/ %79 100ppm, %7]9)
50ppm H7bE o] &5 vl 2 F(FYEA] A
YA 4& F)FE va gust dada g 4 g
on, 2T L YAEIAZ A5 FFAA Qutyoe
AHEEHI Qe FEoUT Aoz BAHJ AR
BETS A AHEEHA gonz £ AYdMe
A 915 3t

Stanly e al & oAt tha FHEDo|t 4
Y AZM G FHEAY HhFM ALR AT
o] AAHAG T Huggon, § T HF 11kgd
AE o tj3) Mecadoxs} CTC EFAE By 2
A&ol 7 365%% 324% F7AR0 e, AL &Y
36.5% 324%9 F/HHAL B ANEH dAsg oy
AYTH hRF Alolo] vl E3F 2olE B 1
olfE B AP W4T HAEAA £59 §Fo
AtEY B9 oy, & 5% AgAAMY gzFe B
HA7H AEG] HEY Aoz gasg.

¥ B8 E% F7A 4% vEAEAA dFEH
FARANF L ARES B Ve HAY 29
€ zAH=d 3T ANAF 113kgel HAE AEA
AF 12497 =& ¢ ot 92 FAFo| FA 2T e
0.73kg, Bz o}u}o]Al(200ppm F-o})A 2| Fo] 0.83kg,
CTC &3HA)(300ppm F-of) X2} o] 0.85kg, A7 7} 0.82
kg 522 Aol g2ERT AR $8AP
(0.05) XA Badtglh 535 CTC EFA A
P 2T Hld 13.7%7 A=A & A8 67
% MAEHET FHAE o] AR £ APolMe Bz
TAE AR 712 A7t CTCH o917
Aoz AgH

ARG et oY AFREES R Fo] 330,
Bz Yolrtol Al e 7o) 2.83, CTC A Ao
282, A HgTo] 3092 CTC EFA HaFo] o
Z3 Hl8 145%9) AXNERE BTk 2 AHAA Y
AR 8 T&L 35YHRH 15598 7A 2 Fo] 280,
A F10] 267, P27} 2742 AXNHo2E A&
& 579 NPT & AJE HAFUL AlRQT
£ F2Y A48 AA AFZA0) oFs] Wi
12F4 Fad2 FAHsAed AN 23890
H FAA Aol S Rojetn Bgd)

EE AAE 2 439 ¥ CICY A E 2
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A7) gt FeAEe AZs WRE 2AEAG.
TYEE AAAA o f dF 254 13} 2 F 4EL F
TALE Bl AHn 15F 24 AH, 27F o9
A TR FF 1F 3F 02 37, 44, 53 A8
R, FFFAXE 1F 1402 61, Tabo] 44 2F 4
E< AU T AA 73 AHE 2F AE
ga AsAE R BB 9FE F 5 UE E coli,
Salmonella, Staphylococcus, Bacillus, Corynebacterium 12
I Streptococcus®] M3E B|EH v} E coli, Salmonella,
Staphylococcus §-& M9 W37t CTC T upz}
A EE BET 2e TR ws Aoy A¢
A9 2 gl F88 HTYU Corynebeaterium & 5
FHd Tt st 1 W3E H43) ¢ & A
t}. Streptococcus & 543 A#glo]l £@3te CIC F
o9 YL A Yot

LF AT A AA ¥ FAZ A4AY 2 43
Fol FEHAREAN dg A HF o Age ¢
o] gAY HEE A Yoy T4 @ AF
o Pgo2 Hol CTCY AdE UAHAT D Bey
Aot ASAE Ao 23] FEE AAE HF
3t} FUWHOE 8 sampled AFH3td B A G
Py 57144 g Bk okt F714 MU= ob g A
Aldta A2 el g WeEliAdg Fo13tE § d
AL A7/ 2adity deE A

EAHALE T #2E WHEe 4REAFEY
CTCE #H7I¢ =79 34 43 ddY Zg&e 66.
7% 3., CTCE 1592 ZH&7] 300ppm, 4 7] 250ppm
9 28 ¥k FAE MYF1L 47.06% LFIHAL, F
U7|7HES AEZ] B CTC EFA 150ppm+CTC 100
ppm3} &4 7)) CTC 250ppme %o & 2] F2= 3143
%% ZEg&E B

Straw ef al *& 686F9] ©&F ¥ S HAE ¥
HAEE 0~35%0) 1 HF 63% 23tn F$ Age)
HHo] AFHATT Budied & A7 e 89
AE7} 0-269%R 1, & T3k ol Yoy BF 4%
oj3teiA & AYY AUAL o v Aoz Yy
won, Y ZERAE 94 4gd AFHAed 3
Pol = B 47t FE=EUT

T Ross'’t &AL 2% 3YHQ vlo|aggz
o} o] 30~80% HEHAL FFME v FsA
48 T4 10~20%7F ZEHAT L F 2, FFE

ol e ZYu &L AATL 40~60%, F27} 75~90%2
ZEREE & AYEY 48 2 HALE ¢ F
AR

Goodwin®& 3182 U443 E54N =AH4AL
T 23 SAHEL 52%7) 7)1AE dgen HAEY 34%
7 HHEHRL EAGAME 14%9] ¢ & XHA)
=& vtol a2} Mol ZAH gl HudRE
g 8 dFAE HAE ERAES vlo]aEg 2l
AEe HAHA gon /A% HA9 v &E v
ZAMEL7) 238 oL} 30% o} 32 ALE o] 52%9) 7]
A3 BHAANA 14%7} L@ E Goodwin’e] A7
gt 438 B

e v &EY 357 34 $ELE 4] B 11800
FE UELE 2AMEY HYE TAF5 8%
Budglon FAEY HHyd 2gEL vlolady
zvt #go] 33.3%, Afrad A o) 294%, 3}
A NBA APl 159%, EA sFo) 11.9%, W%
4 sl 95%2 ZAIH Y AHH o2 £ =
A E AT HE F8E & HALE Abold = 4
23 Aol HAFUD

2 B%L 23}E 17659 g A9 2AHHO
2 mpolzE2vt W, 71BA A3, AFa4 A0,
234 A3 T UHAg R TS o s
g ZAEY 22 85.22%, 11.36%, 2.84%, 0.57% o0
vlolz &=} HYF 793%= AR HPolg
I e E A7 90.20%, 5.88%, 1.96%, 1.96%}
g2 vy FAE Bon rlolzEezul WYy
Zgugol v A YER.

AHH A4 vge d¥en FEAEE B Y
o A4 HlnA g dEoH, ol AgsAe A
A7 AdH R 3 PY Ao AlgFA. A
B3 A= CTC A2 t=F Alojd) EAH
L2 {3t AelTo] ¥ Pen, AFA gL o
2 Aole AR BAH FoMo] gNaH o) #
AAEH7t ¢38 & AolE BolX ¥& AR By
At HEEe 2AYHAE §8 nlo|zEeY =}
0¥, % 99, g2fde 0¥ E DA Whit-
tlestone™ < vlo] T E}=u} ZHPA] AW LA 3
Aol £F77F FEHY F0 FHHD T4 344
(lymphoid hyperplasia)o] JEb}The B9} YA &go
o B AYY 2B RAME LT S0 QA%
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2P HFLAE BTk Betam'e FH3IE ZEA
A, 24, 237 A&, H{EH AeE F9 292
Aol FFHADT Pedl £ AFolM FU4AHA
4 HA S g FAaL ANz F4 5 Y9
d9 278 B

AAY Y e AHA7IE 20L& Y B
ohuzt Atg#d, 3, A4, 8%, A9, A%, 3¢ 5
o EReA dA 3o A& dAAGo] Y& B
ofzt dlsiete] At srist: BAHA A, 7]
€, 32 3 9A7} fed e EHE AE T
e Aot A4 FEL AHHE HAY o, 2
W, 5, $4, &3 59 T cycled FE3] o}z 7
gAEE EAHE A&s setae] i Yool @
Rojth. & AP EAH] 2EE 7sAol e w)
AlA, EHAA, $4X 30 Y942 FEHY AYE &
°o]7] 13} 4A8 FIA7] R V1L v ey HAYP
I gdo] Hu, oz FEAGA oA A ¥
€ A3 FARFE o gola FAq7IAE FolE Al
¥ adn 8733 ARE FAE 4R FH A
= 3% Aol ¥ Ay gedn.

i B

RES W49 43 ZEAAY A T 8
A 9 FHuUd AFE R $E9Y F25H, 54 )
€9 A% A =AHAE T8 588 R MY

A AE3EE Fotstn AT gzt de §
Aoz REY o|fHH mul, £, ol F, 4 ¢ &3
AR A A BEALE F3 AR EAER CICE
2% d7 g g2 28E 93t

L YA RENA o] FAIFH Luf¥ 21974 CTC &
A 200ppmE Fofd A AAF, EHEo] ARHRA
on, YA Atngo] #AHAT 25U o] A AHES]
AHEE AEEo] 2T Fo EXTH

2. $AuKEY 44 CTCE 41Y9ALH 5549F 714
300ppm, 869 % F-E| 10098 3 7+A| 250ppmE 23]o) HA
LFER T A o] g2T s dFFH Fol
FARLE fo8A ALY, AREEE FAH
2t} CTC @Y FqFo| CTC EFF et £ 4
& Yt it

3.9 A el RHE Fre2ddg 2
o] CTCE ¥ EE A% Mg o] gzFd v &
g on, vojaEezu JEALE 2 YL
Uit o] 3$= CTC EgZoiM 713 F& 43
& BogFQr

4. 954 v|d9 A% E FYAE gy FER
9 FAFFE 2T ATEt F71d FEE
B F3ih

5. RENA CIC & 8F AFWsd 9%E F
9, E coli, Salmonella, Staphylococcus 52 #4€ €49
F A%

Legends for figures

Fig 1. Early stage of Mycoplasmal pneumonia shows peribronchiolar lymphoid cell infiltration(arrow) and congestion. H& E X 40

Fig 2. More advanced lesions of Mycoplasnal pneumonia shows peribronchiolar lymphoid hyperplasia. H& E x 100

Fig 3. Advanced lesions of Mycoplasnal pneumonia shows peribronchiolar lymphoid hyperplasia(arrow) and accumulation of purulent

exudates in bronchiole and alveolar cavity. H& E X 100

Fig 4. Lesion of lobular exudate bronchopneumonia, pressence of abundant neutrophils with mucopurulent exudate in alveolar space
(arrow) and alveolar epithelial hyperplasia(arrow short). H& E x 200

Fig 5. Lesion of fibrinous pneumonia showing large abscessation(arrow) and proliferation of connective tissue(arrow short). H& E X

100

Fig 6. Lesion of polyserositis showing thickening of serosal membrane(arrow) with infiltration of mononuclear cells an d fibrino
purulent exudate(arrow short) on the serosal surface. H& E X 40
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