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Exchange method of the nasal cavity spraying amikacin instead
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Abstract : Atrophic rhinitis (AR) is the one of important respiratory diseases and causes severe economic
losses in pig industry. Severe attempts have been made to reduce the economic losses by preventing the
disease. One of the methods is the spraying of antibiotics into nasal cavity of piglets. Recently, the efficacy
of the spraying with kanamycin and gentamicin was reduced in the Korean swine industry. Therefore, the
preventive methods have been required to be changed based on the antimicrobial susceptibility profiles of
causative agents of swine AR. Based on the current situations of this disease, Bordetella (B.) bronchiseptica
and Pasteurella (P) multocida 4D were isolated from pigs with clinical signs of AR. The isolation rates
of B. bronchiseptica and P. multocida 4D were 58.5% and 32.9%, respectively. In the antimicrobial
susceptibility test, the bacteria were resistant to kanamycin and gentamicin which have been used as the
spraying agents, but they were susceptible to amikacin. A new spraying agent was developed using amikacin
using B-glucan and yakbaltag as supplementary agents. Field efficacy of the agent was carried out with
different schedule. The results from this study suggested that the newly developed spraying agents might
be helpful to prevent AR in swine.
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Table 1. Isolation Rates of Bordetella (B.) bronchiseptica

and Pasteurella (P) multocida 4D from pigs
with atrophic rhinitis

Isolated organisms No. Of. pigs - No. o.f.plgs %
examined positive

B. bronchiseptica 152 89 585

P. multocida 4D 152 50 329

dEHOR B9 edEES A
°F 15cm Zolo] BgHe-S 7t d5o]
Adste] A S ARG F daE AT dT
(phosphate buffered saling)el] -3+ ¥, 4°C W JB =
APAR wtete] o 22, $4ES AT ARE ARs)
ATt

o7 22|, 3

AFS AFREE 5% HEFEAH7E QA= (Difeo,
USA) 2 1% Dextrose 7} MacConkey agar $Hd% 3+
HjA] (Difco, USA)I =3k 9, 37°Co|A] 24~48X]7+5
et 5714 wiko® AAIEtA Cater [13]9] URFHRI W
ol olate] it stk &4 EEE 72
Koneman [25], Boone$} Castenholz [10] 2 MacFaddin
[271] Askakd A W Sol Zstel BRI #
2], $8% & PCR el oJs) A& st [31].
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3ll4] Mueller Hinton €H1% ¥ <] (Difco, USA)el &4
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Amkacine| & s& ZH

B #FEol 3 amikacin®] & =44
£2)% H-S BHI brotholl HE3H - 37°Col A
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iAol amikacin B]73W E5-H(40 mg/ml)S
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gk uiRlol] A FA S HESt 24 h WiF F g
of wabA AAsIAT 919 MRl oA AR E
amikacin®] F52 g o g & XA E A(I0H] 34
amikacin 10 ml), Z’J% B(109] 3]4] amikacin 10 ml +
B-glucan 10 ml), A& C(108] 34 amikacin 10 ml +
okakel 10 ml), 24E D108 &4 amikacin 10 ml +
B-glucan 10 ml + FLE 10 ml) E ZAE EEFHS 10
ml)7} 3 7F8 Muller-Hinton $HA8)A] 9l B. bronchiseptica
(2 x 10* CFU) ¥ P multocida 4D(2 x 10° CFU)E z}z+
HES 5, 37°CoNA wid & o] HEre] A RS
Al 3RS BF3AT) o] A¥S i 7F
7o 33] wHEAA] 3T
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Table 2. Susceptibility of B. bronchiseptica and P. multocida 4D isolated pigs with atrophic rhinitis

B. bronchiseptica (n= 89)

P. moltocida (n = 50)

Antimicrobial agents Potency/disc

Susceptibility % Susceptibility %

Amikacin 30 pg 89 100.00% 50 100.00%
Amoxicillin 30 pg 65 73.03% 44 86.27%
Ampicillin 10 pg 2 2.25% 3 5.88%
Ceftiofur 30 ng 47 52.81% 24 47.06%
Cephalothin 30 pg 18 20.22% 31 60.78%
Ciprofloxacin S5ug 35 39.33% 33 64.71%
Colistin 10 pg 78 87.64% 46 90.20%
Doxycycline 30 pg 1 1.12% 0 0.00%
Gentamicin 10 pg 22 24.72% 9 17.65%
Kanamycin 30 pug 12 13.48% 19 37.25%
Lycospectin 30 pug 31 34.83% 11 21.57%
Neomycin 30 ng 15 16.85% 26 50.98%
Norfloxacin 10 pg 37 41.57% 33 64.71%
Penicillin 10U 0 0.00% 1 1.96%
Streptomycin 10 pg 0 0.00% 1 1.96%
Sulfamethoxazole + Trimethoprim 1.25 +23.75 pg 18 20.22% 16 31.37%
Tetracycline 30 pg 0 0.00% 0 0.00%
HjFate] o] upolg| iyt Aggo] A= HF 34| =7 o 5 RIS BN E FHmiALe] 714 o]
TE fras==E 24 8 mm o]gold PP AA st [17, 26].

=iX|0M2] amikacn H|Z EFHo| §5 AH

Fe] S Tt 44E FEsEE MEoE 4
F79] v BFA[ZAAE 1(3AF kanamycin 40 mg/
ml), A% 234 gentamicin 100 mg/ml), ZAE 3(10
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10 ml)& Axst 54 G 2094 = 3 5
AX TEe AEAT HE A7l kanamycin}
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7 ¥ T7E, AIEEAA 24, 258 59 SHARE
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3} B. bronchiseptica= 89 (58.5%) ZH-E 2] HA
I, P multocida 4D 505(32.9%)ZF-H E = At
(Table 1).

olFo| N M HAl

=] =X 9154 19 UAF B bronchiseptica®l T
st A AR AAE AAS A3 amikacin,
amoxicillin, colistinl] tate] =& A4S vehdl W
A, Sl FegelA v EFAeR AREF
gentamicin@} kanamycinol] t)3lolE =& A4S e}
WAt} P multocida 4D amikacin, amoxicillin, colistin
o] gt =2 744S vERA W 9JA] gentamicin
3} kanamycindl] 3t = & AAAHE YR
(Table 2).
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Fig. 1. Cross sections of snouts of pigs sprayed with compound 1 (left) and compound 2 (right). Note, severe turbinate
hypoplasia and deformations of the turbinates and nasal bone in the nasal cavity were observed. Compound 1 and 2 were
Kanamycin and gentamicn, respectively.

Fig. 2. Cross sections of the snouts of pigs sprayed with compound 3 (two pictures in the left side panel) and compound
4 (right side panel). Note, normal turbinate bones were observed in the upper panel, but slight hypoplasia of turbinate
was obsereved in the lower panel. Compound 3 consisted of 10 ml of 10x diluted amikacin and 10 ml of B-glucan.
Compound 4 was added 10 ml of yagbaltag to compound 3.

5.0 ml, & 10.0 ml 7}t vzl FullFH & HES & B-ducan 2| f& 5= ZEA

24X 7} vl ¥ A3} B bronchiseptica 2 P multocida B-glucan®] & F% AHE B-glucans HF =7
4D R amikacin ¥ H7F iAo = AAEA & 2%, 04%, 0.2%, 0.1%, 0.02% 3 0.002%7F H=S A
o} ZE s MoA] 100% A BV} e FLE 3 743+ % porcine cytomegalovirus®] 3 AAR EE ZA
3] WkE AFoA] % Felg Q) 3+ A3} 0.2%7FX] %A porcine cytomegalovirus®] 25



Fhutolal g AEkvlol Al ¥]7g o) & ofu 7l Bl ] 0 =

o] oA =it

Amkacin H[Z BF HE%9| ole| =% HE AE
Al FH A AHE 9l kanamycin(ZdE 1) 2
gentamicin(ZA = 2)& o|-&-3F B]7 o] AR @
A =W o] A ARSAIAl] tete] F7H

B BRAS 24 F A, 3 99, 1098 ¥

‘PT‘ AETE 140 F B0 A

| AEEA wgkon, off Aol HES

34 932 3 3] B3 AP E 10%0](40F F 4F)
[e]

vz o) g AT 4 AN, EA F A shAnk
H7) BRNS HEe AFae] 50%AAQ0F T 105)
HIZN oldg #EE 4 Ui

kJ
i

A% B P multocida 4D7} XG5 o] =421 DNT
& e EA SR Bxl 915, vEg, otk <
o] MY g SAE Adt o= = 9 F= A

of =gk A Felle Fe v 24 dHol
o o] el e A9 B Aol e} thesi.
Z, SR 9] v 2 XY B bronchiseptica®) #-2]&%
A EE, vFME =2 BEERE 54% B 25%
S UERIATE AR RE 41%2] Reled Bst
AL [21], Dol e =5 =AEAA 50%2] £
£ [12], QRANE 197090] PFHoz FEo
A 0%, ARTEENA 172%E #e)3te] Rasgct
[23, 24, 29]. B3 =l S =AM 35.7%, EAEAAN
50.4%2] Zpol& BT [7]. =l g=golM el BelE
2 oFe) 7 olellM 71.7% [1], ¥ 5 [312 ol =
Bl 18.4%2A FEFHEE 0-34%2 ThFslaL &
o] A E A coME 53.5%2L Balskile
™, 2§ [41% o] § [512 37 AelA 46.5%=A
AAERE 0~55%7H4] ThFsiAl Eeldvkal Barsks)
o S Aok A (712 =l lojAlE 90%01de]
2l&S Btk & Aol A Eel&e] 58.5%]
9ok S e EelE AR AREAM 2t B

bronchiseptica 2 %<& 18t B2 =88 352l

i

g 117

Eetal s FEA B dEE e 42

fu b
)

i

i

o

WHA P mudtocida®] 288 1954301 AAFE Ol A
43%, ARE°NA 8.0%ErL H 3L [22], 1962131
5%NA 196739 9%= =713t Bashalglch
[21]. Kang & [23-25, 291 4733 A=A 0%, AR
7 Eo|A 9.1%2 . Bskach w3 4 5 21
4~125F% A=< BNl B. bronchisepticad 2+ P
multocida®] ¥2]&- 247t 21.5%%9F 31.4%C103L, &
st =olAe Zhzhe] Rl &0l 27.6%S}t 46.7%2A4 P
multocida?} -A| 8P 2] E AT}, o]2]h Bl A<
I A7l whgt ket d3E e 9ot E A
T EEE 32.9%% FAS A} vl§- FAFsked
A= = F= AGolA =X $150190 9
sk BAA a7 Avks 2SS St

g 15275 st A A AlE A 3
AL FAA A FFAel m& ALE JEhd
sulfonamide, kanamycin 5 [4, 6, 13, 21, 22]°] ¥ A+
oA wi$- 2 S JERIITE o= S Y=
ollA] Lset ol gt ofAle] B ARE-OZ Q1S Ui
&8 9t Aoz AE), dAl 7] =ujelA] =
A Y& B9 YA+l tisted kanamycin?} gentamicin
o] 0] B2 Ao 4¥A oy, B A7A o]
Sl gt &2 WAdo] TE= AL, amikacin o] 3t
E2 S B o] AR giAIS AFS AAE

B-glucan & AF# 1 A 22| W75 ESIA
22 A HGFsEA S Bol| wEII=E 2t
3t vlolg 2 Fof thgt HX] Q] W HE FsiAY)
= e & dulA Uk o] 3§ HIZ} 592 amikacin
7} B-glucan®] A TS Eof &3 = A A -
at7]el] A == Alx ek olw HA -l
of ¥ U=e] IFAEE Fol v ] FEAES =
ol Zo R def AFA (FLEhHE E3hste] ARg-s)
ATk

Kanamycin % gentamicin 2 ©]-&3 71&2] Hhy
amikacin & ©]&3t] APHOZ AxF ¥F 27
£ oF9] oA A&S AFAE B o FA FH =HA
ARFAAIAA SIS Y 5 Jow Eg HI3l e
AEFo R Ae wo] 95¢ GIE UERd Zlo R %
T

=

—_

[

S FE el 2 AAH FelE = w4 9%

23Rl S JRAsh] flske] =y siFel SiA]



118 i

A=guIge] Yl #e, FSAL ol vigk &
A 5 HAALE AAISE A, B bronchiseptica=
58.5%<] ¥2l&S P multocida 4DE 32.9%2] #2l&S
YeRAt}. 7)&0) v FEAo) AFHE kanamycinZ}
gentamicin®l] t&ted= =& AP S UERG oW,
amikacin®]] Tﬂo}oﬂ‘_ = AEe LPEM&’?\D}

Amikacin 2 p- glucan«] frasss 2439, °ol&
7|10 R W7 EFNE At o] FelA Bl
St A3 A g o e A9E YeERSle
w, oFe] FgM 2] Fo] WS vl 3le] =R 5
/K’]H]Oj S cﬁ]lﬂ]—’o‘]— 2= 0] ]:1170}-5_ H‘/] /Ké;]. _‘_‘T‘Lo:] l:ﬂ—
HE A4 s o] 4% Fate] dHE v &
NS TR oste] FoA] H=] -r]——.zr"é‘ﬂ]‘?-?q]‘ﬂo]'q]
e 295 Jehd Zle R AlsEn.

¥
rot

{12

1. 7384, A9 =And =0 2 2E 2838 Borde-
tella bronchiseptica 2 3}t Aol ek 7= A]
9. g2l ske]x] 1980, 20, 159-165.

2. A8, ganl, 24, Z87. =HA A9 A
H|G o] A deha gl AlshA At Eﬂf&"«li‘iﬂﬂ
1991, 31, 457-469.

3. 9 E, A3k, oldF, 484, HX | A A=
ZJ vigof #t A+, 1. =Kol thEt B. bronchiseptica
o] ), g @ HHRAL 7ESAATA Y
AT BIA. 1976.

4. A, AET, 434 EH7\] 54 v, skaRd
2 i B FEE At F8 o] gig
1gG ¢} IgY®©] 74 A L”. o gk 2] 8H3] %] 2002,
42, 371-376.

5. o733, 45}, AeF, A8t =2 A9 A5
HGe] LAY 8HH AR} ofA|X] BAIE. tigkre]
AK21A] 1979, 15, 323-330.

6. olAR. == 54 W &S] WA 7H‘%‘3‘% gk A
za‘l— J}}\Eana]_ =~ D}Hﬂzl,] Uq Ag 7‘51261_ ;H
@?01 815]%] 2007, 47, 59-65.

7. A3)7, 783k FIGA W =R 2] Bordetella bronchi-
septica 3RFS 2 2ol Agk 3 54, sk
J=2]8}13] %] 1988, 28, 75-81.

8. Alexander TJ, Thornton K, Boon G, Lysons RJ,
Gush AF. Medicated early weaning to obtain pigs free
from pathogens endemic in the herd of origin. Vet Rec
1980, 106, 114-119.

9. Bauer AW, Kirby WM, Sherris JC, Turck M.
Antibiotic susceptibility testing by a standardized single
disk method. Am J Clin Pathol 1966, 45, 493-496.

10. Boone DR, Castenholz RW. Bergey's Manual of
Systematic Bacteriology. Vol. 1. pp. 140-598. Williams

& Wilkines, Baltimore, 1984.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

. Cater GR. Diagnostic procedures

. Brockmeier SL, Register KB, Magyar T, Lax AJ,

Pullinger GD, Kunkle RA. Role of the dermonecrotic
toxin of Bordetella bronchiseptica in the pathogenesis
of respiratory disease in swine. Infect Immun 2002, 70,
481-490.

Cameron RD, Giles CJ, Smith IM. The prevalence
of Brodetella bronchiseptica and turbinate (conchal)
atrophy in English pig herds in 1978-79. Vet Rec 1980,
107, 146-149.

in  Veterinary
Bacteriology and Mycology. 4th ed. pp. 12-476, Thomas
CC, Springfield, 1984.

Cater GR, Rundell SW. Identification of type A strains
of P multocida using staphylococcal hyaluronidase. Vet
Rec 1975, 96, 343.

Cross RF. Bordetella bronchiseptica-induced porcine
atrophic rhinitis. J Am Vet Med Assoc 1962, 141,
1467-1468.

Davies RL, MacCorquodale R, Baillie S, Caffrey B.
Characterization and comparison of Pasteurella
multocida strains associated with porcine pneumonia
and atrophic rhinitis. ] Med Microbiol 2003, 52, 59-67.
DeJong MF. Progressive and nonprogressive atrophic
rhinitis. In: Straw BE (ed.). Diseases of Swine. 8th ed.
pp- 355-384, Towa State University Press, Ames, 1999.
Done JT, Upcott DH, Frewin DC, Hebert CN.
Atrophic rhinitis: Snout morphometry for quantitative
assessment of conchal atrophy. Vet Rec 1984, 114, 33-
3s.

Giles CJ, Smith IM. Vaccination of pigs with
Bordetella bronchiseptica. Vet Bull 1983, 53, 327-337.
Gois M, Barnes HJ, Ross RF. Potentiation of turbinate
atrophy in pigs by long-term nasal colonization with
Pasteurella multocida. Am J Vet Res 1983, 44, 372-
378.

Harris DL, Ross RF, Switzer WP. Incidence of certain
microorganisms in nasal cavities of swine in lowa. Am
J Vet Res 1969, 30, 1621-1624.

Harris DL, Switzer WP. Turbinate atrophy in young
pigs exposed to Bordetella bronchiseptica, Pasteurella
multocida, and combined inoculum. Am J Vet Res
1968, 29, 777-785.

Kang BK, Koshimizu K, Ogata M. Studies on the
etiology of infectious atrophic rhinitis of swine. 1L
Agglutination test on Bordetella bronchiseptica infection.
Nippon Juigaku Zasshi 1970, 32, 295-306.

Kang BK, Koshimizu K, Ogata M. Studies on the



25.

26.

27.

28.

29.

Zhfulol Al B Aetetolal w7 el g ohn) 71 bl HRel 0 %

etiology of infectious atrophic rhinitis of swine: III.
Field survey by agglutination test in relation to
incidence of B. bronchiseptica and turbinate atrophy.
Nippon Juigaku Zasshi 1971, 33, 17-23.

Koneman EW, Allen SD, Dowell VR, Sommers HM.
Diagnostic Microbiology. 2nd ed. pp. 57-458, JB
Lippincott, Philadelphia, 1983.

Koshimizu K, Kodama Y, Ogata M, Sanbyakuda S,
Otake Y, Mimura T. Studies on the etiology of
infectious atrophic rhinitis of swine: V. Experimental
Bordetella bronchiseptica infection in conventional
piglets. Nippon Juigaku Zasshi 1973, 35, 223-229.
MacFaddin JF. Biochemical Tests for Identification of
Medical Bacteria. 2nd ed. pp. 1-439. Williams &
Wilkins, Baleimore, 1980.

Nakai T, Sawata A, Kume K. Intracellular locations
of dermonecrotic toxins in Pasteurella multocida and
in Bordetella bronchiseptica. Am J Vet Res 1985, 46,
870-874.

Ogata M, Koshimizu K, Kang BK, Atobe H,
Yamamoto K, Kino T, Ideda A. Studies on the
etiology of infectious atrophic rhinitis of swine: L.
Relationship between the disease and bacterial flora of
nasal cavity of pigs. Nippon Juigaku Zasshi 1970, 32,
185-199.

30.

31.

32.

33.

34.

35.

fr

g 119

[e]

Pejsak Z, Wasinska B, Markowska-Daniel I, Hogg
A. Field evaluation of thirteen regimens for the control
of progressive atrophic rhinitis. Comp Immunol
Microbiol Infect Dis 1994, 17, 125-132.

Register KB, DeJong KD. Analytical verification of
a multiplex PCR for identification of Bordetella
bronchiseptica and Pasteurella multocida from swine.
Vet Microbiol 2006, 117, 201-210.

Rutter JM, Luther PD. Cell culture assay for
toxigenic Pasteurella multocida from atrophic rhinitis
of pigs. Vet Rec 1984, 114, 393-396.

Rutter JM, Mackenzie A. Pathogenesis of atrophic
rhinitis in pigs: a new perspective. Vet Rec 1984, 114,
89-90.

Rutter JM, Rojas X. Atrophic rhinitis in gnotobiotic
piglets: Differences in the pathogenicity of Pasteurella
multocida in combined infections with Bordetella
bronchiseptica. Vet Rec 1982, 110, 531-535.

Sakano T, Okada M, Taneda A, Mukai T, Sato S.
Effect of Bordetella bronchiseptica and serotype D
Pasteurella multocida bacterin-toxoid on the occurrence
of atrophic rhinitis after experimental infection with B.
bronchiseptica and toxigenic type A P. multocida. J Vet
Med Sci 1997, 59, 55-57.



