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SN/ N IR BRE T i (L-threonine) K2~ FLHE (D-galactose) - HEMIAL M2 (F A HY 480 L- T Bl K D- 2 FURERY
SR ftcRE M g 88 I (Na'-dependent transport) » 4 58 F5 7 e - B8 7 4 1T 11/ 22 5 S - T el B D- < LA YR U
(Navarro et al., 1992; Navarro et al., 1993) o

MEREZ ~ NI SRR AN ERTTRERS - 57— B0 sl I B M 4 B B A B BRI R B 1R
M BB RESIIAR - EBEPUERNE B RS EAR - eMTEE AP aRIEE - B EAE T N e
AR WRESENHERAEZE: (Diarra and Malouin, 2014) - EEMEREZR - ANIKEE URBERNTUER
FHECE /A B R E TSR S E R EE A - ok » A BB R R EE R Z AR -
It AW BRI =T R S W R E RN & BT ORI R R W BB TP RE - M EEER
B AR R 7 [RR M

MR T A

L sSaEhy e s s

A EREVEFISEIIZER2 TRV ERAFENZRGHE - BRERCGHEA | HiRE Rz
HASERE 192 & > 290 A 440 Rl RETRER hibi A RAVEIRAE - MEEZRI04E (55 ppm) ~ ANIKEEAIN
H (2.5 ppm) R FEVUERHZIA0E (55 ppm) © AEERE > FraBd 4 B8 > FEE 12E > S5 AT 6 8 - 5l
ST BIOK B G} B (6 BAREAHRAORR 1 - BB 705 3 ik K 6 Ml SBRaE R IY - AT 8 &5 - &
BTN FE56 21 KAIEE 42 K WEEEE AR (T 18l E% 4 — 6 em iz ) &
EIER (R4S B SCSURAT 6 — 8 cm ) AN EERERGHIE  LEAh > HUhRZERs (+ —fE5R522is S SR & H 6 —
8 cm jim ) MmN (§HE — SEERG TRl 4 — 6 cm ) HETTAHEP T -

T 1 AHEEER IR R Z B TR

Table 1. The composition of basal diets in broiler

Ingredients 0 — 3wk 4 — 6wk
%
Yellow corn, grain 48.80 57.30
Soybean meal, 44% 34.78 29.64
Fish meal, 65% 5.00 2.80
Soybean oil 7.65 6.40
Dicalcium phosphate 1.10 1.38
Calcium carbonate 1.30 1.31
DL-methionine 0.30 0.32
Choline-chloride, 50% 0.07 0.05
Vitamin premix* 0.30 0.30
Mineral premix” 0.20 0.20
Salt 0.50 0.30
Total 100 100
Calculated value
Crude protein, % 23.00 20.10
ME, kcal/kg 3,344 3,325
Calcium, % 1.03 1.00
Available phosphorus, % 0.46 0.45

* Vitamin premix supplied per kilogram of diet: vitamin A, 12,000 IU; vitamin D;, 3,125 ICU; vitamin E, 37.5 IU; vitamin
K,, 6.25 mg; vitamin B,, 3.75 mg; vitamin B,, 12.5 mg; vitamin B,, 10.0 mg; Ca-pantothenate, 18.8 mg; niacin, 50 mg;
biotin, 0.06 mg; folic acid, 1.25 mg; and vitamin B,,, 0.05 mg.

° Mineral premix supplied per kilogram of diet: Cu, 6 mg; Fe, 50 mg; Mn, 40 mg; Zn, 60 mg; Se, 0.075 mg.
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Table 2. Effect of antibiotic addition in the diet on the performance of broilers

Week Control OTC Bacitracin Nosiheptide
Body weight, g/bird
0 40.51£1.83 40.612.16 40.91£2.43 40.8£2.38
848 £ 118° 863 £ 83.3¢ 924 £ 67.9° 960 * 83.1°
6 1,993 £255° 2,124 £271° 2,368 £ 276" 2,285 187"
Feed intake, g/bird
0—3 1,032+ 77.6° 1,095 +71.3* 1,107 £45.3% 1,176 £ 65.9°
4—6 2,756 £93.2 2,901 £ 305 3,063 £ 285 2,773 £ 191
0—6 3,788 £ 150 3,997 £ 331 4,170 £308 3,949 1200
Feed/gain, g/g
0—3 1.28£0.05 1.34£0.15 1.25%£0.04 1.28 £0.09
4—6 2451031 2.331£0.30 2.1210.09 2.10%0.08
0—6 1.96£0.18 1.93+0.20 1.79£0.08 1.76 £0.04

Means * standard error.
“"¢ Means in the same row with different superscripts are significantly different (P < 0.05).
Control: basal diets without antibiotic addition, OTC: oxytetracycline.
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P I E E o 24 /NI TR > (EEIER TP ECE B 0 VIER 1 em® AL AR DUAIE A - VIR B 6
um ° FFER AR L & 4] (hematoxylin and eosin staining, H & E stain) i E Y |F Z¥E1% » (K45 Yu and Chiou
(1997) J57% » Kl FBE{W % Kz Image-Pro Express Version 6.0 (Media Cybernetics, USA) B ga HI &4 =5 (villus
height) ~ BRI (the depth of crypt) ~ 44 EFE (villus area) KEERHHLE/EE (muscularis mucosa thickness) »
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WEAHAE > 2 1%~ 4°C DL 14,000 rpm B0y 5 4388 > B BB R FofHBEZ0R > HL 100 pL F05 R & (S 80 R - 7
SrAIA 0.28 mM ZEZF5H#E (maltose) 100 uL K2 0.29 mM EEHE (sucrose) 100 uL - 2 37°CEZIER 30 474#1% -

B A 100 CEUK 2 7788 » 1 FEZEEH - FE 1A TGO E&7| 3 mL (0.1 M tris buffer, 0.3% 50 KU glucose
oxidase type 5, 0.5% 50 KU peroxidase, 1% triton X-100, 0.032 mM o-dianisidine) (Sigma, USA) » ZZ/EH 1 /)
IF > 7% 405 nm 7 ROHIE HIROE(E - MHEE 2% Bradford fgHIEATI& (Bio-Rad, Hercules, CA, USA) HI&E &
HERE - —{EE A7 (U) BYEEREREE 14 E 22 R TE AR NE (R T B NEFREIRC 1 umol B &jHE - SRR DAEE)E
Y (specific activity) F2nf 1 mg FYE H'E & 2%/) unit BYEEEERGEE 2051 (U/mg protein) -
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Table 3. Effect of antibiotics addition in the diet on villus histology of jejunum in broilers

Week/Item Control OTC Bacitracin Nosiheptide
3-wk-age
Villus height, um 8661217 1,016 + 132 9721150 926+ 139
Villus area, pm’ 169,175 184,854 208,253 167,386  183,274143,909 184,230+ 43,320
Muscularis mucosae thickness, pm 36.8£3.7° 42216.0° 35.6£3.4° 346129
Depth of crypt, um 123 £20° 15116 149 £ 20° 120+17°
Ratio of villus/crypts cell 7.11£1.63 6.81%£1.29 6.62 1 1.34 7.71£0.97
6-wk-age
Villus height, pm 1,022 = 198 1,083 £202 1,185+ 108 1,058 £2079
Villus area, pm’ 218,102 153,965 234,076 45326 236,941 29,830 200,566 * 62,283
Muscularis mucosae thickness, pm 482154 46.6+52 46.715.7 462131
Depth of crypt, um 221% 16 215 £ 23° 208 £16™ 189 £ 20°
Ratio of villus/crypts cell 4,671 1.04° 5.01+0.52" 5.73£0.75 5.66 1 1.28"

Means ¥ standard error.
" Means in the same row with different superscripts are significantly different (P < 0.05).
Control: basal diets without antibiotic addition, OTC: oxytetracycline (n = 20).

R b A7 AR R BB SR BTG ARE © BRI AR ERY D BURES R 4R A (turnover) R - &
DR R (K (Willing and Kessel, 2007; Long et al., 2016) - BFEf5H > FIARGIFE K88 Ef#t® » #EZEHT
YRR ES R PERE NN > e TR NPT ZR AT AT (colistin HIZHHE 1 iS5 ff &4 FisZ & (Zhang ef al., 2016) - fiFEH AR
AR T R PURC DB i KGR Y R R T S DA #EAAE T 5G4 S (Torrallardona et al., 2003; Zhang et
al., 2016) - Hung et al. (2020) 5 AT FHT TRIZEMER (tylosin) Y AIFLE mf (K T ZE R R B2 > HEMIARN
PR m]E{ERS A7y A EE I B B R - ARl B EA R EEMN - ARBURSEE R8T 15
SREAY R S S B R Z R > TN IRRER AR 6 iR M G IR ER L - BB LB T
FASHABER FTRC DV RG E R7 4Ry R S IR B R e > M (e LR -

i LA R LS BYVE AR ~ 88 - S8 RSB S A B (Niewold, 2007) - fE55 SHYITFEREUR > B2
SHAVRG R Y T REEIHFE - N as B EEN NI SR BOMAERTERCE R (Pond e al, 1988) « /NIKMZR /DG E
TERR IS - 15 AT RE A AR E B UORTB D RE BORAE - M RCHY - FSVUSRMMER WS NIRG ARG s ZE R IR R T > B
NI WURER IR AR HE AR R A SSUR B M 2 flE 5142 2RI « Percy and Christensen (1985) HF5E#R re i
(clindamycin) ~ Z N F #Z (ampicillin) FIFF#ER (lincomycin) F2ER5ERE R ATLIE AI5R TIRINCER > AHETAHITSE -
PNIRBERAR IR VG EAS R R - AT REEARS AL AU ARE - BE5h - ATARTSEREDT - 8RETJ5REHRE (nicarbazin)
FIOAEZR (salinomycin) YR EHTE RS EI A EELRCD - 25 5 R RS R D RIEREFSIE (Silva er al., 2009) » 7
INZEFEARMER (tilmicosin) Jsk/ V5 18 B EF I S ETAMAE A T (cytokines) - ff B 7714% X fF H (anti-inflammatory) (Cao et
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al., 2006) « FEAAY &SRS vl AT TR ZR IR T Eray (74805 T iV R AR R ARSI E & & - RIHR(RAY4H
[ 2 & 1] DURES 52.9% 2247 BR 77 (Torrallardona et al., 2003; Cornick, 2010) o 575 B [ 8 8 i1 B 3¢ i A feg a7 2%
18 SR EAR AR A /K AR BRI A A (Larsson er al., 2006) « FIFIHT) TH1ZR 22 v] 8 #8 5D S AR PR A S RE SRR
B IE (Cao et al., 2006; Matzneller et al., 2017) » TELAG Eabt 7T FEVUER 22 [FHM 2 S VUIR{EZ (Chlortetracycline,
CTC) Wi gE kD R FEAHAEAYIEIE (Tong et al., 2002) » BURA[EPIAZEGEMEEEZEARNE > fJgeHR ez
1A S IEAHBEAY R AR 2RSS FEA [EIFTEL -
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Table 4. Effect of addition in the diet on villus histology in the ileum of broilers

Week/Item Control OTC Bacitracin Nosiheptide
3-wk-age
Villus height, um 5551546 587129 5721105 4871445
Villus area, pm” 82,643+ 14,100° 88,593+ 14,317° 92,394 +19,446" 74,764 +13,164"
Muscularis mucosae thickness, pm 457+33" 455+6.2° 48.8t6.1° 37.5£2.6°
Depth of crypt, um 133 £33° 135+31° 165 +24° 108 £9°
Ratio of villus/crypts cell 436 £1.00° 443 +1.03° 3.51£0.75° 4.5410.26"
6-wk-age
Villus height, pm 612 £62.5° 613 £ 88.6° 733 £102° 577 £ 60.1°
Villus area, pm’ 120,756 £ 16,845 121,003 £ 20,949 136,308 £22,616 116,182 126,080
Muscularis mucosae thickness, pm 529%52 523146 53.0%£7.1 50.8 4.7
Depth of crypt, um 161 £33 180 £ 32 162 £ 30 179 £ 17
Ratio of villus/crypts cell 3.98+1.12° 3.4610.47° 4,70 +1.23° 3.2610.53"

Means = standard error.
" Means in the same row with different superscripts are significantly different (P < 0.05).
Control: basal diets without antibiotic addition, OTC: oxytetracycline (n = 20).
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Batshan et al., 1992; Lee et al., 2011) © ffj 7 0] FIH) T o] UESRZERG 2 P RERR R RERERBH S - PR EETY5ERS
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Fig. 1. Maltase activites in jejunum of 3-wk and 6-wk-age broilers fed different antibiotics. One unit of maltase activity was
defined as 1 umol glucose released per hour under standard assay conditions.
CON:control, OTC: oxytetracycline, NHT: nosiheptide.
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Fig. 2. Sucrase activities in jejunum of 3-wk and 6-wk-age old broilers fed different antibiotics. One unit of sucrase activity

was defined as 1 umol glucose released per hour under standard assay conditions.
CON:control, OTC: oxytetracycline, NHT: nosiheptide.
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Abstract

The study emphasizes on the potential effects of antibiotics on intestinal digestion and integrity in broilers with respect
to histological morphology and disaccharidase activity. A total of 192 one-day-old Arbor Acres birds were randomly allocated
to one of the following four treatments for 42 days including control, bacitracin (55 mg/kg), nosiheptide (2.5 mg/kg), and
oxytetracycline (OTC, 55 mg/kg) groups. The addition of bacitracin and nosiheptide caused an increase in body weight gain
at 3 wk and 6 wk of age and OTC addition only promoted weight gain at 3 wk of age (P < 0.05). The addition of bacitracin
and nosiheptide had a marginal effect on disaccharidase activity in the jejunum and ileum at 3 wk of age (P < 0.1). The
addition of bacitracin significantly increased the villus area length of ileum, and the ratio of villus to crypt cell of jejunum
and ileum at 6 wk of age when compared with the control group (P < 0.05). The addition of nosiheptide reduced the thickness
of the ileum mucosae at 3 wk of age and decreased the depth of crypt in the jejunum at 6 wk of age (P < 0.05). On contrary,
CTC thickened the muscularis mucosae and the depth of crypt in the jejunum at 3 wk of age (P < 0.05). In sum, bacitracin
and nosiheptide exhibit a beneficial effect on intestinal integrity by improving gut morphology.
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