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How to Reduce Nosocomial Infections

Marissak Kalpravidh

Department of Veterinary Surgery, Faculty of Veterinary Science Chulalongkorn University

Nosocomial infections are infections that

are acquired by the patient during
hospitalization. The infections are usually
related to procedure or treatment used to
diagnose or treat the patient’s initial illness or
injury. Nosocomial infections increase
morbidity and mortality, prolong hospital stays,
and contribute significantly to hospital costs.
The infections add to functional disability,
emotional stress, and reduced quality of life
and have become one of the leading causes of
death. The incidence of nosocomial infections
in veterinary hospitals is not well established.
In human medicine, approximately 5% t010%
of American hospitalized patients acquire
clinically significant nosocomial infections that
are responsible for about 20,000 deaths in the

U.S. each year.

Clinical signs of nosocomial infections
Clinical signs may develop during the
hospital stay or after the patient has been
discharged. Fever is often the first clinical sign
of nosocomial infections which appears
between two and four days after the human or
animal patient is admitted or presented to a
hospital or other health-care facility. The
infections may be localized or generalized.
Common nosocomial infections include urinary
tract infections, pneumonia, surgical wound
bloodstream

infections, infections, and
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infectious diarrhea. The localized infection
begins with fever, swelling, redness, and
tenderness on the skin or around a surgical
wound or other open wound, which can
progress to the generalized infection. The
generalized infection causes systemic
symptoms such as fever, low blood pressure,
sepsis or rapidly progressive multi-organ

infection, resulting in death.

Causes of nosocomial infections
Nosocomial infections in human and
animals can be caused by bacteria, viruses,
fungi, or parasites. These microorganisms may
already be present in the patient’s body or may
come from the environment, contaminated
hospital equipment, health care personnel, or
other patients. The pathogens that cause

nosocomial infections in human are

Enterococcus spp., Staphylococcus spp.
(especially S. aureus), Streptococcus spp.,
Pseudomonas aeruginosa, E. coli, Klebsiella
pneumoniae, E. faecali, gram-negative bacilli,
and anaerobic bacteria. The pathogens
usually responsible for infections in small
animal patients are Staphylococcus spp.
(especially S. aureus), Streptococcus spp.,
Serratia spp., Klebsiella spp., E. coli,
Enterobacter spp., Salmonella, Clostridia spp.,
Acinetobacter spp., Citrobacter freundii, and

Pasteurella spp. (especially in cats). The
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development of infection by these organisms is
often associated with the use of invasive
devices such as intravenous or urinary
catheters, endotracheal tubes, and surgical
instruments that bypass the patient’s normal
defensive mechanisms and introduce bacteria
into normally sterile body sites. The
microorganisms in the environment may be
spread in the air and breathed in. The
infections may develop from material from the
nose or mouth that is aspirated into the lungs.
Hospital-acquired infections tend to more
difficult to treat than community-acquired
infections because many bacteria, for example,
can resist a number of antibiotics used in most
hospitals. The increasing use of antimicrobials
has been implicated as an important factor in
resistance.

the development of drug

Antimicrobial therapy may suppress
populations of normal flora and increase the
risk of colonization by more resistant
opportunistic pathogens acquired from the
hospital environment. Certained bacteria such
as Klebsiella pneumoniae and Pseudomonas
aeruginosa are able to grow in a matrix of
extracellular polysaccharide that irreversibly
attaches to a substrate and facilitates further
adhesion of microorganisms to form
microcolony called biofilm. Organisms in a
biofilm are resistant to antimicrobial agents. In
human and veterinary medicine, there is
considerable concern about biofilm formation
and colonization of medical devices (i.e., IV
catheter, indwelling urinary catheters, and
endotracheal tubes) used in critically ill

patients.

The risk factors for nosocomial infections
in human and animals are similar. All
hospitalized patients are at risk of acquiring an
infection from the treatment procedures or
surgery. Some patients are at greater risk than
others, especially children, the elderly people,
animals younger than 1 year or older than 10
years of age, and human or animal patients
with compromised immune systems. Neonatal,
pediatric and geriatric animals may not be
immunologically competent or may be directly
immunosuppressed from corticosteroids,
chemotherapy or radiation therapy. Other risk
factors in children include parenteral nutrition
(via tube or intravenous feeding), use of
antibiotics for more than 10 days, use of
invasive devices (i.e., intravenous catheters
and prosthetic implants), and contamination of
the examination or surgical room. Additional
risk factors that increase the opportunity for
hospitalized patients to nosocomial infections
are a prolonged hospital stay, severity of
underlying illness, debilitating disorders (i.e.,
hyperadrenocorticism, hypoadrenocorticism,
hypothyroidism, diabetes mellitus, or protein-
losing enteropathy), compromised nutritional
status (i.e., hypoproteinemia), sloppy hygiene
of health care personnel to wash their hands
between patients or before procedures, and
prevalence of many antibiotic-resistant bacteria
from the overuse of antibiotics.

Urinary tract infections (UTls) are the most
common type of nosocomial infections in many
human hospitals and are associated with the
use of urinary catheters, especially indwelling

Foley catheters. Gram-negative enteric
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bacteria are the most common organisms
isolated in human UTls. Bacteria can be
transported by the catheter tip at the time of
catheterization. While the catheter is in place,
bacteria can ascend into the bladder via
catheter lumen or along the exterior surface of
the catheter. Bacteria in contaminated
collection system can ascend by itself or by
retrograde flow of urine to the bladder. Patients
with poorly functioning immune systems or who
are taking antibiotics are also at increased risk
for UTls caused by fungus called Candida.
The prolonged use of antibiotics, which may
reduce the effectiveness of the patient’'s own
immune system, has been shown to create
favorable conditions for the growth of this
fungal organism.

Pneumonia is the second most common
type of nosocomial infections in human. The
lower respiratory tract can become
contaminated through inhalation of airborne
organisms or through hematogenous spread
from other sites of infection, but aspiration of
oropharyngeal contents is a more common
cause of nosocomial pneumonia. Gram-
negative bacilli account for 60% to 80% of
nosocomial pneumonia in human patients.
Bacteria and other microorganisms are easily
introduced into the throat by treatment
procedures performed to treat respiratory
illnesses. The infecting microorganisms can
come from contaminated equipment or the
hands of health care personnel as procedures
conducted such as respiratory intubation,
suctioning of material from the throat and

mouth, and mechanical ventilation. Prolonged
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endotracheal intubation promotes the
development of infection through the presence
of a foreign body, interference of the
mucociliary clearance, and disruption of an
effective cough reflex. Nosocomial pneumonia
is common in veterinary patients undergoing
prolonged mechanical ventilation.

Surgical wound infections are the most
common type of nosocomial infections in small
animals, occurring in 3.5% to 7.6 % of all
surgical wounds in dogs and cats. Surgical
wound infections may develop within 30 days
of surgery or within 1 year if an implant was
placed. The surgical incision increases a
patient’s risk of getting an infection by giving
bacteria a route into normally sterile areas of
the body. Staphylococcus spp. and E. coli are
the most common isolates from surgical
wounds in human patients. Staphylococci are
the most common organisms from surgical
wounds in small animal patients. An infection
can be acquired from contaminated surgical
equipment or from hands of surgeons and
nurses. Risk factors contributing to the
development of surgical wound infections
include improper preoperative preparation of
the surgical site, improper tissue handling and
surgical techniques, poor tissue perfusion and
oxygenation, prolonged duration of surgery,
presence of abdominal drains, active infections
at sites remote from the surgical incision,
unlimited number, talking, and traffic of
personnel in the surgical room, and protein
depletion of the patient.

Many hospitalized patients need

continuous medications, transfusions, or
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nutrients delivered into their bloodstream
through IV catheters. Bacteria from the
surroundings, contaminated equipment, or
health care personnel’ s hands can enter the
body at the site of catheter insertion resulting in
bloodstream infections. In human patients, the
most common organisms involved in catheter-
related infections are Staphylococcus aureus,
Staphylococcus epidermidis, and enterococci.
The limited reports in veterinary medicine
suggest that Serratia spp., Staphylococcus
spp., Streptococcus spp., Klebsiella spp., and
Enterobacter spp. are the most common
isolates. The infections are most common if the
catheter has been in place for 4 to 5 days. The
longer the catheter is in place, the greater the
risk of infection. The patient with the catheter
left in place for more than 48 to 72 hours may
develop bacteremia .

Nosocomial gastrointestinal infections are
usually diagnosed when an outbreak of
infectious diarrhea is identified in a hospital.
The organisms most commonly isolated during
outbreaks of infectious diarrhea in human and
veterinary hospitals are Salmonella spp. and
Clostridia spp. Most infections are transmitted
to patients through contamination of the
patient’s local environment or on the hands of
hospital personnel rather than by direct animal-
to-animal. Outbreaks of C. difficile have been
reported at veterinary teaching hospitals. The
organisms has been shown to persist in the

environment in small animal hospitals.

Prevention of nosocomial infections

A variety of strict aseptic procedures must
be followed to prevent nosocomial infections.
These include control of endogenous flora (i.e.,
patient preparation), diminished bacterial
transmission (i.e., hand washing, gloving,
instrument disinfection and sterilization), control
of hospital environment (i.e., maintaining proper
cleaning, disinfection, and hospital sterilization
protocols), and rational antibiotic use (based
on patient need, culture and sensitivity results).

Operating room practices (i.e., aseptically
preparing surgical environment, patients, and
surgical sites; proper hand washing, gowning,
and gloving of the surgical team) are important
in preventing surgical wound infection.
Traumatized tissue impaires host defences and
supports bacterial growth. Therefore, proper
atraumatic tissue handling and instrument use
are important in preventing infection.
Antibiotics cannot replace surgeons’ proper
aseptic technique, meticulous and atraumatic
tissue handling, careful hemostasis, judicious
use of sutures, preservation of blood supply,
elimination of dead space, and copious lavage.
Number, talking, and traffic of personnel in the
surgical room must be kept minimal.

Proper hand washing of health care
personnel must be encouraged. Use of sterile
medical instruments and equipment,
disposable syringes, needles, gowns, gloves,
masks, antibacterial-coated venous catheters,
and endotracheal tubes is important in
preventing infection. All reusable equipment

such as anesthetic circuits, ventilators,

humidifiers, and any devices that come in
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contact with the respiratory tract must be
disinfected. The functioning of sterilization
equipment should be checked routinely. The
appropriate antibiotic should be given within 30
minutes before first surgical incision and
repeated if the surgery exceeds 90 minutes.
Reduction of the general use of antibiotics will
encourage better immune response in patients
and reduce the cultivation of resistant bacteria.
Dressings for wounds should be changed
frequently. Insertion of an intravenous catheter
must be strictly aseptic. The catheter site
should be cleaned and inspected daily for
signs of erythema, swelling, purulence or pain
at or below the insertion site. If those signs
present, the catheter must be removed and the
tip cultured. The catheter should be changed
every 48 to 72 hours and removed as soon as it
is no longer necessary.

The use and duration of high-risk
procedures such as urinary catheterization
should be kept minimal. Aseptic catheterization
should be followed and the open end of the
urinary catheter should be connected to a
sterile closed collection system to prevent UTls.
Nasogastric and endotracheal tubes should be
kept clean and removed as soon as possible.
Patients with contagious diseases must be kept
in specially ventilated isolation wards.
Institutional air filtration will provide a sanitary
environment in operating rooms and other high-
risk areas exposed to infectious agents.
Hospital surfaces including floors, cages, walls,
tables, sinks, tubs, and faucets should be

routinely disinfected.
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Treatment of nosocomial infections

Once the infection has occurred and been
diagnosed from clinical signs and laboratory
findings, cultures of blood, urine, sputum, other
body fluids, or tissue are especially important in
order to identify the causative organism which
will be tested for the appropriate antibiotics to
which it will respond. While waiting for the test
results, treatment may begin with common
broad-spectrum antibiotics such as penicillin,
cephalosporins, tetracyclines, or erythromycin.
Two strong antibiotics that have been effective
against resistant bacteria are vancomycin and
imipenem. Generally, antibiotic therapy is
continued for at least 2 to 3 days after
resolution of all clinical signs; the maximium
duration of therapy depends on the drug’s
toxicity and the disease treated. Fungal
infections are treated with amphotericin B,
nystatin, ketoconazole, itraconazole, and
fluconazole. A number of antiviral drugs have
been developed that slow the growth or
reproduction of viruses, such as acyclovir,
ganciclovir, foscarnet, and amantadine. With
most surgical infections, effective antibiotic
therapy needs adjunctive therapy such as
wound drainage, debridement, or lavage, and
removal of foreign bodies, infected catheters,
infected implants, or calculi. When a septic
focus is identified, surgical intervention to
remove the source of infection should be
immediate. The goal of surgery is to reduce
the load of microorganisms, to remove necrotic
tissue, and to maintain adequate tissue
perfusion to allow oxygen, nutrients, and

immune cells to reach the affected site.

o
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msTunaelammuaﬂuwunswoau nse lIlUUEJ\)aUU

neyauwn dadngnyd ) afung dadilseing ? sede wanduia ¥ widudng fadisang 2*

UNARED

nsAnwLlsrAninintesnsaiandmaulunisdiudanisiasyaesiaia Actinomyces viscosus lutias
U[uEnIIWLIN 0.006% (62.5 uAn/ua.) uanudndusngaaasansiaunsodudenisasgzete
& dll = ¥ o :,/ | o 8% 9{) A o ¥ 2 ada
16 WeuRauwaunisdniniuazaiadunan 4 dlanidaadiinaeiunisdnesaansaiandnuannsg
dindis 5 (0.03%) waz 10 i1 (0.06%) wapaudindumgalugianases 10 fa wud AaeLEnTAU
0.06%H1szAnsnnlunisannisazantesuiuas LadunIENHUldANdUINAo LAz AR LENT AL
0.03% uwazliszaraipasdasiin annisusauiaunisldnaaiandnnu0.06% Aunislduiinas
anadangiialon 10 fa Suazaiuiungn 4 dAdatintaudegaiindiananlsanarunadnd A
Arounnadnans aaansninunInenay wud1AaeLENTAN0.06%NlszAninwandiunaalunig
1 a = rdl 1 9 a I da, dl 1
ARLNWATILAALYTENAU wazlifinadnamessaiatianielugesilin

ARNATY: ARBLENTAN LaARludaims Aalada WHUAINLAAUVTY il

q

D pruzdmaurngang svianendesiiog uastlgu 73170
2) prpdmAneANang AnEARIUINEANART HIAINTATMTINEIEE NPMIAMILAT 10330
3) pAimadainen anzdAounneAans 9aINIaRMTANENAE NMNAMLAS 10330

# ve
EJ?UEJG’]‘]]@LI‘UVWF]’]WN
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unun

auraasTaglINHANEIATY AR gUAIN
Pa9AULAZEARS Liasannnensannaneludes
11 Wi wRenanway (gingivitis) Ta‘mﬁ'm}”juﬁu
#NLaL (periodontal diseases) wariuy (caries)
doulundanmgiduinunainnisazanaequey
mmaﬁum’?‘ﬁlﬁu (dental plaque) Faifluans
Euw’?‘ﬁﬁﬂizﬂ@ué’qmﬁmauﬁﬁ (bacteria) lna
Taldshu (glycoprotein) wasinwausan1slas
(polysaccharide) @19 2 aRangaiidanlunis
Lﬂﬂzﬁmﬁﬂqﬁumu%mauﬂﬁ (Wiggs and
Lobprise, 1997; Verhaert, 2001) Aedaslunns
a3 UL AWYIET iU PuLAzglY THun
Actinomyces viscosus WAL Streptococcus
sanguis Iu’é}ﬁﬂW‘LlL%@ Actinomyces viscosus
NNNI1 Streptococcus sanguis Fapsariudnuiy
ﬁwﬂuﬂu (Hennet, 1995) N17AZANAAILLK
ﬂimufeg'ﬁum?fﬁqﬂluﬂﬁm?‘wﬁu{iﬂmﬂ (calculus)

a a

Ravenuresiuviiatadialiinnsdsanae e

a =

v 1 ] dl o £ &' £ =
@@umﬂm@mq RAINEAN VI’]iMLEI@i/]NWMLL@%LMQ@ﬂ

D o

[ %

AN178NAUNINTY AUBIADITUNANITEANEIADS
nszgnuiniy (Patters, 1990) Mnlvnsslngsin
waziulanugalédng (Verhaert, 2001; Gorrel,
2004)
NNIAFNUAZNIALANTBIUNUATILRRUNTE
wagiiunanaatnnsnaauanlilasnisuilseiiy
WaTN1T819U N84T ARNE NN TDTABN94
v 1 a a o dl [~ Eg v
FauNuATIUqaunIs  deaiaifuinenanain
~ A =~ & PRy =
vralaanidugn@aluvzagnldanizn wanann
ARALENTAY (chlorhexidine) wWA2 ANTLANTN TR
Unnanaiilu phenolic compounds, plant
alkaloids Wa¥ quarternary ammonium
o o 1 = a =
compounds  tlaqiiudslaidatsiaiainlad
1s2AnSnmAndnAaaEanda Jun1sannisasan

mﬂﬁLLﬁiumﬁufﬂauvﬁ‘ﬂr (Lang and Brecx, 1986;

Gorrel and Robinson, 1995; Hennet, 1995;
Gorrel, 2001) AARLENTAUNONEYNATELAZELEN
NITLAT Y TAILTAAUNTINIUNINUANUAY
z// dl a 2 dld 1 a

wnsuay vamasylalunfinazldleandiau
(facultative anaerobes) [TaNAaIa7AtaaNTLAL
(aerobes) (Fardal and Turnbull, 1986) fa67 way
@asuetialudnans  annsaeiunisldaan
LENEAU 0.12 % Aedasdanlugion wudn
arunrndudeniaadyreaidonan i iudema s
85-97% AANITATANLNUATIURAUNTY WAL
UITNNBINNIANLALIBIRBN LA TR LB TN
(Briner et al. 1986; Lang and Brecx, 1986) AAf

aa = 9 = A o v aal %
wEnaaulKad1aAsy An vinluduiaulna
(Greenstein et al.., 1986) LL@xLﬁﬂuﬁ@qmﬂ@@ﬂ
(desquamation) tildmauidudungsis 0.2 %
(Flotra et al., 1972) #a1iu N7 lEAaBLENTALAN
hnasaiusesldanududunivunzas

= X ol [T

nMeAnEBRIRgUszasAnaz A NdNdy

2BIARALANTAUNUNILANNANNITOAILANITD
a = ] 1o = A ¥

qauvisdludasin Taglavnlilunavzanadng
wenludasian eannisadisuasn1sazanang
LHUATILIRAUTALACHUUNA MiTluavintes
TsaglauAudniaunaziduinlfinnisaans

299n3zaMiTABLaznIsinaasIngslng Ndn

1 (%
= a

wulugianduduamuqaustuaziuinans

danua:38n1s

and

4UINAARINUIU 10 A7 Lardualan
Auau 10 fa ladaniniug we ang waztwiIn
ﬁmf]ymﬁw}mwﬁ Taanenuadndian Anedng
wAneAdns anaInInluvInenae  guannea
laFunnsmanalaenuazlsziinganintou e

ANLLNRYALHBAINLAAUYEHLAL IuNATE

Vol. 20 No. 1 January - March 2008 e



VIUdVY

LHWuUNISnNnNasv

nsAne 1 lANIuN1TRANT I TRIATUE
NIUNTT MANITNANBININATIENLITUUIDIADLE
ARAILNNYANAAT AWIRINTUINNIINUFEUAE
AMEINEANA A Tasgia Aansuiiailu 3 s
AAUATNANGL

-~
=

dumeun 1  nasMAWIBUTUMAgAVBY
pastendaulanglalun Aawisndudo
ns1oSryvovlBe Actinomyces viscosus
lne38 agar dilution test
o aa L7 7
ipaatantauAmdndy 20,000 wAn./ua.
IADANAIAINAIALAY 2 111 (2- fold serial
dilution) faaunnauLTgnsNlaanisia auls
ax Aa ¥ oy A ) :
paatandaundANdNduRaaaailu 10 i
v o ada dld ¥ ] o Y
LANNARBIENTAUNIAEA LAY 1 dounaniLdu
BIUTLALNLTR trypticase soy agar FUALTS
9 doundanumndl 45-50 °c waztaeinlidniusan
LATRAAEINHANANT (vortex mixer) a1niiunlm
laluaruwnizidenilaaniiia wayanaliligu
BIMNILRENITA LTS
= 1 , , o o
LATUNLTR Actinomyces viscosus 'l
X X y X
naaaulnginizianaisaluainisiaaiae
nutrient agar Uswngh 37 °c w1w 18-24
dalue aniuldgidameilszunns 2-3 Ialall 14
Tudinaandanududy 0.85% waainliinay
AINTUALLNANILAUALUAS 0.5 Faiflusya
ANEUNNLBNTS 1x108 CFU/HNA. gaLTad
diumanguinuuaniLaufiues 0.5 wan
0.5 ua. laludninaenasaulilunaannaaag
U3ums 4.5 ua. e lidUTuaEa 1x107
CFU/ua. Wmeiiaaansnanuguudnlaaslu
WQNUBILATAY multipoint inoculator wAaldLTe
(ATCC 25922),

E. coli Pseudomonas

@ Vol. 20 No. 1 January - March 2008

aeroginosa (ATCC 27853) Wway Streptococcus
aureus (ATCC 2921) Fuifludaninsgiulunig
MTINFALLATAILANATININYBIETLAZAINS
X X A ' v o o aa
AENITE NBMIANAYNIINTUANG AR ARBLENT AL
NANNT0FUSINTATUIRTANU  FIUAUNNY
X o X X oy
EaALAN (control) azdipamsae e luls
ad o 1 % dl
nanaaaEndauasly Tnaazvinaugldiuanun
HANANDLANTAUMENNATY NAsANTNELTaadly
NQNUBI multipoint inoculator wan replicator
quaslunguans multipoint inoculator axls
Bunnuseflaneaed replicator 1-2 NAa. (104
CFU/ spot) waauntlumruuiinresannisiae
X o dn w P
dennanwasn il ldnanmaaandau Taiuaiu
d’l dl = ¥ ZJ/ ) 1 dl
wnzi@anruANAETaNld anduinlldumnzy
NN 37 0 WU 24 Folae WAIBIUAIAIIN
dWndurgaaasnaalantaunaInnnduaanig
a X o a \ Ao o
sty reslma Nl HAn./ua. naunuiunld

o o

NUAUINAAND

dumeun 2 mslBrasiansiulanglalum
Ads:AuAdMWIGUGU 5 ma: 10 i
voVAdWIBUIUATAgARaISNEUD
msm§fyua\)ll"50 Actinomyces viscosus
TwievufuAnsunGaUINgtiunAasw
wivgdaneansatuqu 10 Aq eaanidu
2 ngu Az 5 5 qualdFunismeaadaslan
‘1Ja?:Lﬁuu,m:Wiﬂmuumm@'ﬁuﬁﬂ“ﬁﬁumwﬁq

&

a ¥ dl o o 1% 1% dl o o
FANATAINUAUNANTATLUNNLAZATUNA NN S

AUAUAIANIATAEBIINITUE % Niszensann
U84 Silness WAy Loe (1964) (Falipsnu

5D D)

aunsd:  0-ldilmsuqdunsd; 1 - HAsnu
qdunidaczanlaliiu 25% 1espsauiiy  ded
anrosztiluiune mnseuiienuaruuia
Wu; 2 — Ansuqdursdazanluiiy 50% ve9

ATAUNUA NV AN LA UWRINY waltudTlu
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M03ENI WA (sulcus); 3 — HATILAAUYFTAZAN
1INNI1 50% IB4ATRUNY AINTALWNEN R
A1 wazluTa9senInailu (gﬂﬁ 1) dgziluAsL
& dede o 4 o dd
AUNTENAUARTA 1 297 AunTINUeLTN 4 231
Y a4 .
LAZENY WASHUNIINTN 1 WNLATEIY ALRLAE
1 dl b o/ ?/
anvaa L usaunurasi i

AslinsuRaunsgs:Au 1

r ¢D

Asdns1URauNsgs:Au 3

M1S10A 1
2 Nau a: 5 5o

Alpun

Un 1 AsBAslinsuRaunsguuAsaullunsutosdn 4 uu
nduovasinsBu 6%: s:AU 1
anuru:l0uduo aauluinu 25% wevAsaullu; S:AU 2 —
AsIURAUNSda:auluinu 50% vavAseully; S:AU 3 — DASU
aunsga:auuinndn 50% vavAsauliu

goun

v

griaynaalFfunisamLareIMNIniaunIg

o = =

NgNaal 12 dalug weFaunisaauinean

atropine sulfate lWa1A 0.04 Nn./NN. WINAN
A

Wagauiu acepromazine maleate luauna 0.2

v a . .

un./nn. LaIane1d4al pentobarbitone sodium

5 o o Y

Tuans 10-15 un/nn. Wraea@anAn ANt

v 1
PALNWATILAAUTITET LA UL ANIA0ELATASA AR
1 v

Falaindeudnldansazatadnsiin g 2

ngulaFunisdnedindoaansazataniuny Aa
v

UNUNAD WATANTAZANENAGEL AR AABLENTALLA

nglamnnszaumnudndu 5 win (0.03%) way

10 W1 (0.06%) esANdindusNgananiem

v A v 1
fufanisasyaaudalunimaansdunaun 1
atia 2 nquiaAuNIsldansazaLsazatingng

q
'
o =

AU (A1999 1) Tagldansazataansdinyniug
v
azpie oz 50 Wa. qualAFunismsaadesiln
a a a o o/ 6 G
warn1sdsziiuamuaunsdynddandidunan
4 diland griannaalenwn 1 dlanviuarlaiunig
a 6 o

YALNUATILAUNIInauadLldansaranaatin
Tusanginn

— ASIUDAUNSE v

TL T O

awumsls dninde (normal saline) AADIBNGAU0.03% lia: 0.06% &WUNNUaaly NRaAdY

ARDLEANTAY 0.06%

ARALEANTAY 0.03%

‘0’ =
UILNaa
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dumeunl 3 nmsldrasiandiulanglalum
fijAowIdududINGURBUR 2
faluasnannisa:auveviuuns1uxaunsala
na:liis:aeiAevdevuinvavgliunnasw
uldaungliudos
e A o B
wivgiadasnunFunisyafinvtitatanlea
NENLNAARGIAN AzdmIunneAIans ainaensnl
NNINEIAE MUY 10 Fiveenilu 2 nguT Az
5 Aq laelsuanslinyesqida 5 Aqusnaaein
4 2 g ) o -
wnaezaduasazataauAuidungl 4 §land
] > aa A » 3 Aaa
neuldpaaiandnunianududunangauas
ldszanepavdasinandunaun 2 w1480
Unseiflunan 4 dUai daugiiaan 5 FiaGw
Ansndaraaandauiungn 4 dad wéa
aulasunnlddunae  griannsdalawn 1 dland
wazldFunisyauniuas uqaunsdneuaduld
ansazarzaiinlud  quians 2 nguldFunisdng
Unnyndu azafs nismeiadesdinuaznis
dszifiupsuqaurisdniugn 2 dlavidung
4 duai araudednsdindoaininaeuay
ARBLENTRAY

n1sJlAs:ridoya

ANUANIANATHATIUAAUYITHAINNTTINA
v a a 6 dl 1 dldl o
priias uqaUviTHiaat resiuwAas N IuAa WY

Y 9 v o 4 e
WWriaman  wavnsAneauauTresiungnldiy
o aa a [ dl = .
FALNUATNABLALALNAENT29TU (Silness and
Loe, 1964) waadmsnziidayalae’ld student s

v

paired t- test Tmﬂﬁmuuﬁﬁmuuuwwﬁm (one
tailed test) NILFLAMNTALTL 95 % LiNLTELHY
UseAnsnnuesnaatandaulun1sannisasng
LAYNITAZANTDILEBAT LAWY Tl fFay
WeLATHATILARUYTHU9TINAADILATTD
grirtlaeseudnaneudanstnuaznianasdnadn
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FOEUNNABLAZAYIANBLENTAY LAZITNINNE
v v ¥ EC/) A v v v
NAIA9LINAELNINABLATANENAIANeLNAAE

aa = o a ¢
ARDLENTAY LAzl UATHATILA AU
2199411108 U1894BINARBINENARIA191N
FOEUNNABLAZANYAABLENTHY

msmANNTNTUATIgATRIARaLENTRY
Tanglalunfianunsodugimsiadyaacia
Actinomyces viscosus buasilfinms

o Actinomyces viscosus \astyiiaslu
aatae e i AaeandAun iy 62.5
uAn./ua. feufiazlinudeaeluemsidsade
ﬁﬁmmL%’u%ummmiﬁzﬂmfhﬁu WAAIIIAN
AU igaaenaeLandauiiaiunsn
ﬁu&qmm?mmml%@ Actinomyces viscosus b§
Tunsfneniitszanms 62.5 uAn./ua. ¥de 0.006
% Fudunaeendaui 114 lunmeasd
peusieluAfaanudaduiu 5 win waz 10 Wi
vasp it iigaildaannimaaasuias
dfAntsiAnudndy 0.03 % (312.5 nAn./ua.)
waz 0.06% (625 NAN./NA.) AMNANAL

msldraaiantnulanglaunanutingy
0.03% uag 0.06% aLngianaaas

Filnnuduritiadnsesiauniioa
@Wﬂ@ﬂﬂ]%ﬁ@ﬂﬁ%ﬂ 10 FONaUNINIINAADY HAT
FEUIN 1.25 ey 2.39 (1.82 + 0.57) (m*mqﬁ' 2)
naudsanednyndudung 4 daniaenin
INABLAYARBLENTAY WUINATHATILRAUNTE
nevdansidiindediAszning 0.8 uwaz1.16
(0.98 + 0.18) @aun1euaIN1s I EPaBLENTAL 0.0
3% HNANTTI9N9 0.66 LA 0.94 (0.80 + 0.14) LAz
nandanisldnaeiandanu 0.06% HATEUINN
0.57 way 0.83 (0.70 £ 0.13) anAlTaLLReL
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M1S1OA 2 Aade (mean+SD) YavLABLASIURAUNSFUUUTBVATUNAABVBULA:IFA:TUAWIAD
YAASIURAUNSELA:UUNATY  1la:310uNAdgUNINGdIa:AaoIaNGRU0.03% La: 0.06%

3 a
UINAR

ARBLENTAY 0.03% ARBLENTAY 0.06%

nwasan9ln 1 ddanii 0.910.18*a
nwasanatn 2 flanii 1.04%0.16*a
wasa191n 3 ddendi 0.92+0.19%a
wasa191n 4 ddendi 1.0420.15*a

0.74x0.12*b 0.67x0.11*c
0.82+0.18"b 0.73x0.17*b
0.83x0.16"b 0.74x0.13*c
0.81x0.09*b 0.67%0.09*c

* - wnsinuonnsunisnnasvlunedulireonueguitudnrunuana (p < 0.05)
ab.c - dnushruAuluLnaREINUIEAVAIWIANFAUSEHTEATUNVENR(D < 0.05)

se@nsnnlunisannisazanaadudumsIL
qaunsdnandsdnsiin 4 dlend wudn
ARBLENTAU 0.06% HNilsz@nBnnAndnAasLand
A1 0.03% ateladAynieaia (p < 0.05)
wazlifnadraAes aaldmaududy 0.06% fu
qriataeluduneuseld

mslinaaiandaulanglaiunnnudy
1u 0.06% a1vinguatianianasaniiu
WA

o A a a o‘dl o %’/ o

ATUATIUAAUVITENTUIBIgUEnLa8vie 10
NaunIN1IAAINLAAUTITUATHUUIANEHAN
31919 1.18 Uar 2.10 (1.64+ 0.47) (1131499
' 3) nmenaenisanstinyndwiungn 4 dlan

M1S10R 3

v i; = o a al el 1

FOEUINAD  ATTATIUAAUYITINAENING 1.05
LAY 1.67 A@ALN 2 Fla1mvindy 1.32 + 0.31
LAz 4 dlanivindu 1.42 + 0.33 Tuaniznaau

“pruqauvisdnevdsldnaetandau 0.06 % Hen

921974 0.68 Laz1.06 ANAnN 2 &Ua1viviniu
0.91 + 0.19 uah 4 dlaiviniu 0.84 £ 0.20
£ 1 1 dl o ¥ WO A 1 a o
daandnAadsnianaslduninaand19dde
ANATYNNADA (p < 0.05)  WAAIINAABLENTA
0.06% Hilsz@nsnwandruunaalunisannig
1 a a ¢ dll = o
AzANTDILNUATIUAAUYTY WanFaumauiy
qriannaey nudiARAATNAIILARUNTEN e
uasldinindauazpaaiandai 0.06 % 7 2 waz 4
ddanvirevqilalouiiAngandnaesgiannaes

o

ad e ldad1AtyNNala (p<0.05)

AN0d8 (mean+SD) YoVABUASIURAUNSIUUIUN 2 1a: 4 FUawiwevdlulos reula:

MENALNMSYAASIURAUNSEIAAUUNaTgIa:aUNAdENINGBIIA:AADITNGAUO0.06%

3 =
UINaR

ARBLENTAY 0.06%

UaIR191n 2 FUenii

uaanatn 4 e

1.32+0.31*a
1.42%0.33*a

0.91x0.19"b
0.84x0.20"b

* - uansinuoInfsumsauunniunedulireonuedobdedArunana (p < 0.05)
ab - dnusirvnulutnoFesuIaALANLIANFNUEEWTTBEATUNENRA (p < 0.05)
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Jo1snd

62.5
(0.006%) \upnudndusngauesnaatandnii

N1TANEIATIRNLAN UAN./HA.
AN1908UEINNTIA3 Y URNLTA Actinomyces
viscosus 4aAARBNNLNTANE18 Stanley
et al. (1989) NNUI 62 NAN./NA. AN
FUAgAIIARALENTAL NATNITNAANITLATTY
DAUTOAUNTE LA 64% 1041T0 52 iR AINNI9
¥paaanTaUANNIENTUW 0.03% LAY 0.06% @4
A1N31 0.12% NElAnalumu (Briner et al.,
1986; Lang and Brecx, 1986) lun1sansdngia
NAAAY  WUINAINITDAANITAFIILE WAL
a = Y 1 o val [ %3 = =
qaunsdlalasluinnldinsdniauvselung
Aaludasdn luneadinasaasldauidy
" 4 oo v e . A
4140.06% WWANANLAELNAINITWNINTRAURINAIN
= é’ v Y dl o | o
a1aLnAIUaINN17 b da19U NN AT R gEan
INIIZLNUATIUAAUYSHINATUALARDALIAT WAL
arunsanuldniely 48 dalusniandengya’ld
AAALENTAL (Schiott et al., 1970)
a o a a = o‘dl 1
netsziiusaiAIUqALNIE AU ULAE
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Use of chlorhexidine to reduce
dental plaque in dogs

Kanjana Assawasuparerk!, Chanin Kalpravidh?), Thongchai Chalermchaikit®, Marissak Kalpravidh?): #

Abstract

Study of the efficiency of chlorhexidine digluconate on inhibiting growth of Actinomyces
viscosus in the laboratory found that 0.006% (62.5 ug/ml) was the minimal inhibitory concentration (
MIC) of the agent. Chlorhexidine at the concentration of 5 (0.03%) and 10 times (0.06%) of the MIC
were compared with normal saline as daily mouthrinse for four weeks to retard the accumulation of
plaque in ten labolatory dogs. 0.06% chlorhexidine was significantly more effective than normal
saline and 0.03% chlorhexidine. When compared with normal saline as a daily mouthrinse for 4
weeks in ten out-patient dogs after dental scaling at the animal hospital, Faculty of Veterinary
Science, Chulalongkorn University, 0.06% chlorhexidine was more effective than normal saline in

reducing dental plaque and did not have side effects on the oral tissue.

Keywords: Chlorhexidine, Actinomyces viscosus, Dental plague, Dogs
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20a LHIATAAN FUUBINENTAINANITI9FY LAY
analinaranAAaaulAlALds ANUANLITILNIY
va o aa Y a = =
1aan19113anetiandnedalaaiunldlunng
) a a = a 1 =S
uunaialulasiaFaaiinsie Inadnwanis
o/ 6 . dl 1
nszangfqaaaeulad acid phosphatase Magl
paxLFdausngludalulasanize wudals
A HARLATHAMINANNITGINN (§ARAK WAY
47in3, 2536; ARARF WATANLL, 2533; Chalifoux
and Hunt, 1971) waziilaaainweninanzaaiin
1 [ 1 b U dl U o
fnvpienandrssunnulilugdanazuualy
dszinalnaddosindaadoatluadanvaeslaas
1 o 1 1 a = 1
wansteiy wetlaaalulasianGaaangnszua
LARALUHAUTYE WENSUNTRANNFURT e Falaas
| 1 dl a ) =]
Wuatineunluansnursaiialinalsa ns@Ane
) a a a K A o o ]
auuntinveslulnsilarBaadiannudAyatng
1N Netavnantaluldlun1efnenansfa
windauazmruanieaiulignses dnguscasAly
= T A A = \ o
nsAnHIATIl WNaAnENgUsNAN Iz LA g1
LLuum@qﬂﬁﬁ?mL@uisﬁﬁLL@%mWMWﬁmMm
lulasianiFeaesanens D. immitis, D. repens,

B. pahangi wae B. malayi ﬁwuluz@ﬁm ATLNA



The Journal of Thai Veterinary Practitioners / asa1s@naunnelifilsznaunisindnlsadniusiadssmalng

danua:dsn1s
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NAB99aANITAULAIAINY 11492818 100 LAy
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o 1 1 o a =
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D. immitis ladfdaaniu Tutesdnsdaumind
1 fawARea (first nucleus) (UM 1a) Tunued
luTasianizaaasnens D. repens laifidaaniiu
Fariuny winfeluteddnadausial 2 fapdss
Fasdoninag dunaladaiau (U7 1b) uas
131904 inner body 184 D. immitis Waz D. repens
aviulgladdman dauiulnlasiaFaaaanens
. dl ?;/ o
B. pahangi AWuRsluginuazuNg  was
. dl = 1 o 2 o A
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a = a = = o dl
fapdna 2 TAREABEIFIAINAINED (317
1c Laz 1d)

wh - e
)
i ¥
'\h'!‘_ A ‘-‘_‘
\' ’ =
Fiig

sun 1 suswanuru:uevlulaslaSesinmog  gou
AOBEDUBY

a, D. immitis (Mavuegng 400 1); b, D. repens
(fdvwene 400 I); ¢, B. pahangi NTUaoNAU (indv
vgng 400 1i); d, B. malayi NOUaeniu (fnduuene
400 "); e, B. pahangi NUaaniunan (fndvuene
1,000 h); f. B. malayi AUaaniunan(ridvuene 1,000
Irin); AV = anal vesicle; EV = excretory vesicle; FN
= first nucleus; IN = inner body; NR = nerve ring;
2N = 2 nuclei in cephalic space; 2TN = 2 nuclei
at tip of the tail; SH = sheath
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B. pahangi lugiia uaz D. repens Tuuu 1ia

= = o .
WiauauiuAueiaed B. pahangi Wag
B. malayi JuNanUdNlANNE1IILANANeTI
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= . =

[L781URN B. pahangi ay B. malayi Anuluuug
= v a o 1 ] o 1
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HULAIATUNINEDR (p < 0.05) UBNATNUELNNL
TulAsianE3aues B. pahangi WAz B. malayi 9
aanyiungn (exsheathed microfilaria) WAENA
19U two terminal nuclei 18 (3171 1e waz 1f)
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EV

= T . o
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aa = a aaa &
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acid phosphatase 7iti3ndausine lusalulas
WanFe @ unsnauuntnaaadlulasian s 4
gfipaanannfuladngwasdaauuin lulasian
= b= . e = aaa a al dl
Fereanend D. immitis HUNAZE1AAARLANT
NI excretory vesicle ka¥ anal vesicle
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AAALALNATUA 2 AL AB inner body LAY
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a LA jasa a 4 a é’ dl
WeNB B. malayi HUfAFENNRARUAUARTUN 4
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. . dlu o o a a
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a . = aaa s A
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o A = a a % a é’ dl o 1 1
1 Ae AN19RARLANTAATUA 4 Anuulaity
WeRiy B. malayi waleuladueda wean g
Vinnasia v IRRALATIFRAE (317 2d)

‘)‘\M

O’
AM i c

§Ul"i 2 uanvsunuulinseesauoauinavevlulaslianSastnkvg (fdovene 400 (i)

a, D. immitis; b, D. repens; c, B. pahangi; d, B. malayii AM= amphids; AV = anal vesicle; EV = excretory vesicle;

IN = inner body; PM= plasmids
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M1s10n 1 wansdnuunusidrudousinvguevlulasiianSs vevwsns D. immitis, D. repens, B. pahangi
ua: B. malayi 90URJ8EADUT

AUIA (U) D .immitis D. repens
a Qs %
Wae™1 (1) (L37)
ANENIUDIAA
(Aade = 280 — 305 285 — 320
dqul,ﬁﬂql,uu (292.9%8.06) (294.1%= 9.8)
HIRAFIFIU)
AMNNATBIAF
(USta 56— 6.4 56— 6.0
cephalic space)
ANENIANN
darenianeusion
- nerve ring 63 - 65 65 - 67
- excretory vesicle 70 - 90 100 - 112
- anal vesicle 224 - 250 300 - 314
ANENIURY ND*2 ND*2

inner body

Jo1snd

Han1gmsaaldadauanaiiinaingldng
aneuzaadlulasianFannulunszudiannaag
AUBLATUNIANNULEWAD AT ANAANTY WY
anunsnuentulpsianGoaandly 2 ngu Aangs
ndlaifidaaniiu (unsheathed microfilaria) 16w

. e y

D. immitis Waz D. repens waznqunHlaanyy
(sheathed microfilaria) T&un B. pahangi WaL
B. malayi WananUaneuen199nITeaA2299
a = o a = o k3
HamazanialusialulasianFedeaunsnlduan

a a = o a = dl
ainlulasianzeldlnaianizaruiuiiopaean
U udauiLazdouinarasatfanudnlu D.
immitis azWiutoAALE 1 HaARLAatueanNat)

L Sh.

UFnnteednedaudia luanied D. repens azil
a = a dgl d} o o 1 d” [«
2 AragaluLTnl TeanerzAInanaiiiiy
o L dl ¥ a = a d” v
ansizatwzilduenlulasiande 2 alallla

B. pahangi B. pahangi B. malayi
(d1) (39) (B39)
270 - 310 250 — 290 255 — 285
(289.7+11.3) (273.3x11.9) (274.528.23)
6.5-6.9 6.0-6.5 48-56
ND*2 42 - 48 42 - 60
ND*2 64 - 66 68 - 82
ND*2 186 - 194 189 - 223
45 - 48 45 - 48 40 - 42

(Sasa, 1976) dau B. pahangi Inunslugiauay
wuq way B. malayi Bululasianze d31ldng
anmuzialy n1ednFasnvaatinAft gy
o o % 1 A = £%
Aunnnuanaanainiuldenn nanae Jilaandy
WiNauiu Usnndaadnadaurin il as s
3nnlaneneariianang 2 daieasaiaeaso
AINAIINEND HANITTATUNAlNTATH AN TR
WD 4 TRAATHUUNAAINNENILAZAINNNAIN
INAALNAUNN LaziHalTauieUAINNENU2
TulasanFasia 4 ain wudnlulasianBaaas
- 4 A
Wes B. pahangi nulunuiduniga @9
ADAARAIAUNITANTIUDY Sucharit WAYADLY
(1975)
B. pahangi 11nadugana 255-280 lulasiums

dl ' ! a) = a
NNAanNaIIN INIﬂ?W@WL?ﬂﬂﬂQWHWﬁ

TuTasWanGannuaslulaasdaianaaiul

alduanseiuad 1 it dAtyn1eada (p <
0.05) ankdu D. repens Anvlukunasinanueng
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D. immitis RRAAALAINLTIIN excretory WAL
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The differentiation of microfilariae in dogs and

cats using Giemsa’s staining and
the detection of acid phosphatase activity

Sudchit Chungpivat "# Piyanan Taweethavonsawat "

Abstract

The specific morphological characteristics of microfilariae in naturally infected dogs and
cats were studied. 20 dogs were infected with Dirofilaria immitis and Brugia pahangi.. and 16 cats
were infected with D. repens, B. pahangi and B. malayi. Giemsa staining and the detection of acid
phosphatase activity of three-lines thick blood smears were determined. Morphology and
measurement of microfilaria were examined under light microscope equipped with the camera
lucida. The results revealed that giemsa staining and acid phosphatase histochemical techniques
were able to identify the microfilarial species in peripheral blood of dogs and cats, however acid
phosphatase histochemical techniques gave a clearer results. Giemsa staining showed the
unsheathed microfilaria of D. repens have 2 nuclei localized in a short cephalic space. Microfilaria
of D. immitis was also unsheath but only one nucleus in a long cephalic space. Microfilaria of
B. malayi and B. pahangi were sheathed with 2 nuclei extended to the tip of the tail. The staining of
the acid phosphatase activity could define each microfilaria species. The microfilaria of D. repens
was stained at the inner body and anal vesicle while, microfilaria of D. immitis was stained at the
excretory and anal vesicles. The microfilaria of B. malayi was stained simultaneously at amphids,
excretory, anal vesicles and phasmids. The microfilaria of B. pahangi was stained throughout the

whole length of body and 4 areas, as well.

Keywords: acid phosphatase activity, cat, dog, microfilaria,

o Parasitology unit, Department of Pathology, Faculty of Veterinary Science, Chulalongkorn University, Patumwan, Bangkok, 10330
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H|II s® Unlocks the
POWER OF
NUTRIGENOMIC

Exploring the Link
Between Diet & Disease

P

‘«. Clinlcally

® Discover a new standard in the nutritional management of PROVEN ™
disease in pets. -

e
* Hill's® Prescription Diet® j/d dog food is the first clinically ' @
proven product of its kind to utilize nutrigenomics. .’

Canine

==

PRESCRIPTION | Clinical Nutrition to Improve Quality of Life

DIET




EASE the pain of arthritis
SLOW progression

Improve mobility and enhance guality of life
oy ) - J J

Prescription Diet* Canine j/d* is the only nutritional
formula with these benefits:

« Contains the highest level of EPA2 which works to turn off the
genes that cause cartilage damage3

« High levels of alpha-linolenic acid (ALA), a precursor that can be
converted to EPA in the body4

« Highest level of Omega-3 fatty acids? and the lowest Omega-6
to Omega-3 ratio? acts on the COX-2 pathway to reduce
inflammatory mediatorss

The complete approach to

arthritis management

Canine j/d* should be used as part of a holistic
which considers all areas c

DOG WITH
— e
WEIGHT
\ DOG

Dog wrth

rthntls

Dog with

moderatel
\ rthrltls

Canine j/d*

and exercise

--.ud_-_m-,| management

Prescription Diet*
Canine r/d*

NSAID +

Canine j/d*
and exercise
management

Hill’s

» Natural Glucosamine and Chondroitin Sulphate provide building
blocks for cartilage repair"®

» Controlled energy content and added L-carnitine help maintain
optimum body weight7 to avoid additional stress on joints

« Antioxidant formula with vitamins E & C, Selenium and Beta
Carotene helps protect joint tissues against the harmful free
radicals induced by inflammation

» Contains appropriate levels of nutrients for long-term feeding of
adult and senior dogs

- management programme
of the patient’s lifestyle and overall health

» Weight control - reduces +» Anti-inflammatory
stress on joints medications - relieve pain

» Exercise — improves joint * Nutritional management
health and maintains with EPA technology — slows
mobility progression of arthritis

while easing pain®'°™

Canine j/d" is the only arthritis diet with the comprehensive
clinical proof you need to make it a reliable and effective part

of your treatment programme.
( Clinically
PROVEN '

NEW double action ‘
Caninej/d* ild

nsivel ,/ Provet J

mula to mal

The most corr
, .

Canine

——

Clinical Nutrition to Improve Quality of Life
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waa@anNaas 1 5 g19m 1 69 wazalla compound 1 fd WAZAINNNIILATILHATITIAIUNIN 4
) ' L A - o = = ° > =

FNREiNY WUANHANAALIZNALIBINAANARIUAU 2 AR LAATLNAIUAN 1 A LasiAaman Wadine
LAZRBNTUARNTINIUIIUIN 1 A9 A1UTLURNAMNIZTaLLATNLFEAINTRUIY 3 A1 WURNITAALTEE
Acinetobacter Iwofii, Proteus vulgaris WAL coagulase - negative Staphylococcus AANSUERINNT
a519tlad12RasUAIN13EN AR 1Y 6 Falualsnwindy 2.4 (0.88-3.78) Haaanssasiutinfanilanlansy
Tu 1 dalus wanannilgia 2 fadransyisaluaen wazeAcreatinine aglutdasinfnnan uaznasng
HNBR g1 6 AarnzidanAsaslulnsiaudanaunIsifn wagndsnisnsniuualtuanas way
qriaan 2 FudeTImaInaINIsuNIndauAINIsHnfAnaINAUaausNIaL uATBIRATATAES uaTLIaI6 LU
) ' ) y A ~ " = = = = 3 o a
Fanelianna daueinsunsandeuan inuae a1dew 4 60, Tnunadesluaensi 4 69, 1alinan

o Ay ¥ o 1w A d” o 2’/ d” o A 1 ! [
3 /N, Niﬂ.l 2 A9 LAE LNANIAARALTE 1 A9 NNUUINAANDINITUAEDENNTINNUY

AdAty: Halule qiia nasedaula

D dindnimaaaauiieni anAnenduniing 25/25 auw WNSNMA A18 4 AN UATLEH 73170
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2 ad d _
A2 lulniTeFanvatede A nephrolith,
renolith, renal calculi LLa¥ renal stone TaglAiin
Tulsfulsannutianlugia il Ross uazAmME
(1999) wudntlaluladiies 1% aasiiagriands
- L2 a2 A 4
Amsziiviavne Tnsatatialulainuninignae
LAALTENABNTLAR (calcium oxalate) T78989KN
Aa anglavi (struvite) wazwuluweaxINNdn
o Xo . o oo
Ay wanandfenudngianddaeniylulany
uauaulndirasiugiandtalulasoniugdoan
B 1e9rzuunavAuilaacs 1w nsTnae
Tagnnz  adalsnmnlupanuduasetinlulely
qriaaznuNINNINTNA9TLATITIT LHaNRNLNY
nsaladlAnnnsmeaadtiade wazHndneiiaean
wiaugafeanulaatiad@gannnisdugnsann
(Rawlings et al., 2003)
anuguarnalnniaiaialuladeldnsu
Faa1 dninnannuanatladasondy Inadilads
Ae 1Y n19RiamessuunIaauag1ay 81une
BNVNIATH LazWugNesN udu vialinugngiia
doulugiitalulaazlaiuansainisiindniles
. . ¥ 1 a d’l = =
(subclinical disease) 8nlufnNsAsLae visalun
nsgAuaadiale dauanisiianseanunsinla
FUNIZIANTAT LY T tdAuen s fagnay
a A 1 )
Tiaendulnelidfiennisilaanazanunn
(nondysuric  hematuria)  tlag1qziasy
(pollakiuria) WauUMTaLaANTITRI%aa (abdominal
. . Ty A o 1
pain or discomfort) Lmeummmmwﬂmm@lm
FaNAIE  ARTATLAAIRINITUDILARAAIANT
Tulnsia (postrenal azotemia) 998 uremia LAY
WHalnisdnaunaringe 1y lakazngagln
AnLaL (pyelonephritis) dR3aLLAAIAINITU
n19Rmialunszuglann (septicemia) Inetias
pfanudntalulagnwulaaiiadyainnisans

AINSNATR9TIa9  Yi9NArAaININIInAds
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(mineralization of the renal parenchyma) 1198
Waunniawialug) (large abdominal theca)

Wusu
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AR NN9ENUILAR BNPINNU BTN WTREN
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dgj a al
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da15unne wazaanlafuaeasn (quantitative
, T P I o
urine culture and sensitivity) NNUNAINITUN
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(Lulich  and
Osborne, 2004) NN9ENENTNTR FRFNEIF LAY

a d’J a
AT UUNILAUTIdaR19Y

o % = =
N1991 excretory urography TAasaIiin1anans
= o a v 1 dl a a a
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AUNINBaA (Heuter, 2005) atinslsfiniuia

A = I's . . Qddld
ANGRSIILARYS (nuclear scintigraphy) LHWAENN
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¥ o ij % .
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1997)
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AU UANTIANY (extracorporeal shock
wave lithotripsy; ESWL) fialin191aen3alunns
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nephrotomy, pyelolithotomy La¥ nephrectomy
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neqeln LAy pelvic diverticula 178 pelvic
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¥ 1
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. :J/ d’l a =
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. “ o A
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P Xy Vv ° Ny -
danveeialine lufewnnisuiiudinuvassiaen
dl 9 d’j d” M Yo al
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anua:dsn1s

InSovijaua:aunsni
tﬂl A tg 1 o s ¢al
irasiiaiugulunieinfn wazgUnsniiia
WnAe Tulawes 10 wazAuia Balfour self-
retaining retractor (gﬂﬁ 1) M192%1A 3.5-5.0
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French WazuAEARALN WINABEY AT 3-0 138

4-0 polydioxanone suture material

S

U

cn

1 Balfour self-retaining retractor
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FNLANTSAN xiphoid UslAazhe walddas
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P4 A = 1 . . 1 1 1
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Wellanuatl f9E 5-0 n7a 4-0 polydioxanone anilagnazwu Klebsiella pneumoniae, E. coli,
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(319 22)

Staphylococcus aureus War Pseudomonas
aeruginosa laguanidayaesgriaumarmialu
AN319R 1 ANNINENEIa wuawavedlagiian
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suR 5 uamonwmsri excretory
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MA1ST0A 1

ar

i!u‘llﬂ&l’]ill,@“ll

IFAVIUS WFABOLEU 9 NSISULISN Ia:an1smnsooUaand:

HAaRIAL AR

1 Yorkshire Terrier Bj: 4 7 1.015 lailavinmsmsaa Klebsiella pneumoniae

2 Schnauzer (v‘i':i?i'u) 7 Lileviimsnsaa Lilevinmemsea  Lildvinmsemsaa 1dlavinmsnsaa

3 Shih tzu (] 6 lilavinmansaa  lalavinmansaa Talavinmansaa Tailavinmsnsaa

4 HAN il 13 6-7 1.009 Talavinmsmsaa 1alavinmsnsaa

(MuNU)

5 Shih tzu ] 8 lilavihmsmsaa  ldlaviomsasas  lLailavinmsmasaa Lailavinmsasaa

6 Poodle ] 5 6 1.008 uAALEENRANTIAR Tilavinmsemsaa

7 Poodle (wi) 4 laildviamsmsas laildvinmsmsea lildvinmsnsaa ladlavinmsmsaa

8 Pekingese Wile g 6-7 Lailavinmsmasaa angla E. coli

9 Pomperanion el 7 5-6 lilavinmsnsaa Tailavinmsnsaa lailavinmsensaa

i Gotdon Retviover (1L, 9 ¢ W s
S0 2 uanuuunatolalmonnwsua mstolusuiivduuevs:uunoiaudaand: LadansTsom

1a:N1SHN excretory  urography

ANBUSADIUD
o AINAINAETIR*

FUBUNELAY

1 lainy Taiwuy ind  n@ 1aifd Echogenicity 1aa1iialaanni laifimsgasiu
. - - . & 5 .
2 nauns laidi dn@d  Und nsziwnzilasnag Echogenicity aadtiialaunniiu lifimsansu
— 3 =
Echogenicity aaatiialauiniiu
= = & n
3 faun fauns dnd  n@ nazinnzilasnag naaelanagasdng Tsifimsanau
uazvialadrausnaidmias
o . ~ o e . & & .
4 faumen faumen dn@d  ind Taid Echogenicity aastiialauiniiu Tifimsandu
- & & Tifimsansiu
5 faumen 1ais dnid  nd nsziwsila®naz  Echogenicity aadtiialaniniiu e
naaglpunaenaanias
- & =
r . _ - nsziwnzilasnag, Echogenicity aadtiialaunniiu g
6 faumen  uanatau  dnd  dnd ) ” v . Talavinmsmnsaa
viatladnaz nsagladraasnaanias
P P | ilnm s vl = . £ & - o
7 faumen fHaumen ni ni Yy Echogenicity aadiiialaunniiu laifimsaniu
. & =
Echogenicity waaLialaNINTy
8 faune frauns9 dnd  in& nszinnzilasnng nsaslauazvialauanaens TLifimsanau
IadravaLans
. . = - » & =
9 faumen faumen @ ind nszinnzilaann: Echogenicity aastfialaniniiu -
o . = . Tifimsanfiu
nsaglanigasinsenatamias
. & 5 , o
o __— - - Echogenicity aaatiialauiniiu Tisimsanau
10 naune nauRe dnd  ind nszinneilaanaz o . . 1 e o
nsaelanigasdneuenaamias  NTIELATNUENALANUDS

* Duanuru:Ausnnuentidluln Borhnsus:dusnmuinesod
** pougnovavlnlugiuUnFegiudon  25-35 rwen L2 douncundovevlnfuglivunAusiniy 2 wew L2 (Heuter, 2005)
*** YUNAUBVENSTIUSLE (iohexol) MdnAe 400-800 Daansulolorusionlansiy (Heuter, 2005)
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yimsEnTialulaganeuu 6 Fuaslndne
4 g ynsalavinnisialaiasinaumnes Taeaen
inlmdneitnduw el fifanisgasy sauru
fnsnnannnaaglauinsrensln waslai
4 2l 10 fldHenalunszmnetlaanzean
TinwFauiu (cystotomy) Fetlgvinniscneden
YULENFAA 1 ﬁQLﬁmmﬂ@ﬁmﬁquTaﬁmw
TULTANAUNTHIAA annsAsEinailaide
UTu1u (quantitative analysis) (Minnesota
Urolith Center) 6 Fa8a8i14 Lﬂuﬁwﬁmmmgiqﬁ
3 fin upaEaNWaawe 1 6 guen 1 6 wazEin
compound 1 #n LAZAINNNTAIATIERATIANT
AN (qualitative analysis) (L3N n3anN
a15le1e LAY 9179) 4 Faatne wudriatieqd
Usznavaaanedmnanuau 2 Fd LAALEINAIWIL
1 60 wazhAaden Wedln  LAaTeenTIanIIN
Fusuau 1 f dmunamIzTanLATIGaAn

M1S10A 3
BoonToluduuingin

fllfaﬁﬂ Acinetobacter Iwofii, Proteus vulgaris bag
coagulase - negative Staphylococcus anNAaN
fuganisundanusnsnisairaiaanny (urine
output) wanlu 6 dluandasndamngy 2.4
faRaRIsaT N ATan Ty 1 daluq (at]
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wssng atuasAlsznauingy uazdaaiugn
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Bartges et al., 2004)
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Canine nephrolithiasis : surgical treatment by

bisection nephrotomy technique in 10 dogs

Kesara Chumpolkulwong®-# Suwicha Chuthatep?

Abstract

Ten dogs, 7 female and 3 male, were diagnosed with ranal calculi by the average age of
6.2 (3 to 13) years. Seven of 10 dogs were found renal calculi together with the other uroliths.
Radiographic examination revealed that the sizes of both kidneys in all dogs were in normal limits.
Ultrasonographic examination showed the signs of glomerulonephritis in all affected kidneys.
Excretory urographic examination showed normal of both nephrographic and pyelographic
appearances in all affected kidneys. All dogs, 6 right and 4 left kidneys, were surgically treated by
bisection nephrotomy technique by which 4 of 10 dogs were also performed cystotomy to remove
cystic calculi. The quantitative stone analysis from 6 calculi showed 3 struvite, 1 calcium
phosphate, 1 urate and 1 compound types. The qualitative stone analysis from 4 calculi showed
2 phosphate, 1 calcium and 1 mixed calcium-phosphate-oxalate types. The bacterial culture and
identification from 3 calculi showed Acinetobacter Iwofii, Proteus vulgaris and coagulase - negative
Staphylococcus infection. The average urine output of 2.4 (0.88-3.78) ml per hour was determined
in the first 6 hours after operation. Two dogs had a normal blood level of BUN and creatinine in both
preoperative and postoperative periods. Six dogs had a high blood level of BUN and creatinine in
preoperative period and slowly decreased during postoperative period. Two dogs were dead due
to pancreatitis and electrolyte imbalance. Moreover, 4 vomiting, 4 hypokalemias, 3 anemias,
2 fevers and 1 wound infection which some dogs had more than 1 complication were found as the

complications in these operations.

Keywords: renal calculi, canine, surgical treatment
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Baker, R. and Lumsden ,J.H. 1999. Pleural and peritoneal fluids. In: Color atlas of cytology
of the dog and cat. R. Baker and J.H. Lumsden (eds.) St. Louis: Mosby,

Yearbook. 159-176.

Cowell, R.L., Tyler, R.D., and Mienkoth, J.H. 1998. Abdominal and thoracic fluid.
In: Diagnostic cytology and hematology of the dog and cat. R.L., Cowell, R.D., Tyler
and J.H., Mienkoth (eds.) 2"d ed, St. Louis: Mosby Yearbook 142-158.
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INJECTABLE ANAESTHETIC
ANESTESICO INYECTABLE

Zoletil 50

INJECTABLE ANAESTHETIC
ANESTESICO INYECTABLE
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Your partner in Animal Health
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Cooper, J.E. and Harrison, G.J. 1994. Dermatology. In: Avian medicine: principles and

application. B.W. Ritchie, G.J. Harrison and L.R. Harrison (eds.) Florida:Wingers

Publishing. 609-611.

Martin, H. and Ritchie, B.W. 1994. Orthopedic surgical techniques. In: Avian medicine:

principles and application. B.W. Ritchie, G.J. Harrison and L.R. Harrison (eds.)

Florida: Wingers Publishing. 1162-1164.

Rich, G.A. 1996. Traumatic disorders. In: Diseases of cage and aviary birds. W.J.Jr.
Rosskopf and R.W. Woerpel (eds.) 3@ ed. Hong Kong:Williams & Wilkins. 525-527.

Rosskopf, W.J.Jr. and Woerpel, RW. 1996. Beak repair and surgery. In: Diseases of cage
and aviary birds. W.J.Jr. Rosskopf and R.W. Woerpel. (eds.) 3rd ed. Williams &
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Wilkins, Hong Kong. 718.
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HOSPITALISATION = INTENSIVE CARE = CONVALESCENCE

OVERY

dnusugizuaznalun12:anga waswniu

All the benefits of an appropriate diet

" Aformula aimed at nutritional recuperation

TRAUMA + SURGERY =+ PATHOLOGIES = HOSPITALISATION

¥ ¥ 7

Increased consumption of aming acids. o
Neoglucogenesis limmuinaqlabiting inflammatary proteins Increased energy expenditure at rest

coaguilation Fectars! lintked to the pathalogy

Reduced appetite
Branch-chain l_-lughl;_f digestible P ¢ Anorexia « ‘Efﬁﬁf
Bmino acids amino acids Impossibility of feadlng

Higher EPA | | Protein deficiency - .
L gantent . Negative nutritional eneray balance generay denshy

L Y L L

Dropin the efficacy

Local & general . Atrophy af the intestinal
of drug treatment r

Imrmunodepression = epithelium

Synergistic complex™ . -
FOS - MOS ynerg : P MGt qlit

k Zinc h!_;rgnn-nc- ‘E‘{;""E dants: igl anl:;:!\'!me
mfm RECUPERATION AND CLINICAL SUCCESS IMPROVED

Delayed healing

A food that is easier to use for four out of five clinics*

* Recovery evaluated as being more practical than the foods traditionally used by the clinic for the same indications
Source: Field trial on 35 animals in 5 veterinary clinics in Franca, June-September 2006

o8

Appropriate packaging

to avoid waste

Q

Alutray 100 g 200 g Can
Small dogs Medium
& cats & large dogs

« Packaging tailored to animals size and to their rations

« Better preservation

A great ease of prescription

Use of Recovery in dogs and cats

24% Diarrhoea/vomiting
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16% Post-op care

11% Infection/Inflammation

10 11% Trauma
11% Malnutrition/Anoraxia
8% Fussy appetite

18% Multiples/factors/other

® ..= : @ Source: Field trial on 35 animals in 5 veterinary clinics in France, June-September 2006
.

vl USHN iuﬁﬁt\-ﬂﬂﬁﬂﬁ 990 : 317 wrenueglnas du 15 o.deu unteBay weuaedn NYBINKY 10000
) , Ins. 0-2631-1303-5 Insate 0-2234-8058
dndmuulan USHEM @viuoan 9100 ¢ 2633 ngyuAn weaumeean wawesTiue ngnmwe 10260

Twe. 0-2332-7140-82 éﬂ 252 Inests 0-2332-0205

' '- T L= ? ] l&_ ﬂ \FE "\F i l] [; 7 Visit Us at hitp:/ /www.royalcanin.co.th



ey - usrun [

ANMOU
USFAun - Urynis:uudauuus

wan1s309d8 Aa Feline mammary

fiboroadenomatous hyperplasia (FMFH)
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FMFH e nnasfildnuniuaiinsaens
1nnaen99n139 ualildiflunnsaeneaifiagann
Huifasan uiasNN1IIEEIUIATeS Lﬁlfa‘uq
yievu (ductal epithelium) wa L‘ﬂmﬁ'@g’%}u
(stroma) TRUAIUN (Allen,1973) Anwululun
angtian Tufinananinavessesluullsaan
alsuluianistsgninianhlnaneanld (Gor
inger et al, 2002) TagananLIA U gy
WeaLENLAEvTanaeinfLe (Hayden et al,
1981,1986) TnzawmuaznalnaasnIsianiag
Mudelifuinsuuida yanannnisuan
gafluuldsaamalsulusreanievasnisanlaies
a9 ﬁqgﬂmﬁmﬁﬂé’mnmﬂsﬁmﬂuﬁﬂLﬁm Taun
megestrol acetate LAY medroxyprogesterone
acetate (MPA) (Hayden et al, 1989)

Lﬁ@wnmmwﬁmmmmﬁmqulﬁmm
geneluuinne safluullsaaimalsy fefunts
Sninpe MaFpRlaiazaAgnasn (ovariohysterectomy)
azannisaivgesiuullsiaainelsu uadedane
wunaglaaunsonaniugaalille asldRngnng
Snwamnai@en Aa N9l antiprogestin deaen
anslunisudedudaiullsiaainalsy  vinlef
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gaflunlusinainalsusangmalalsl antiprogestin
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ne, Virbac, France) @l 14 luunalssmaiinigi
Toun el59ira wasingd 47911 WAZIAUNSA LA
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Annsweundludssmadu o sve n13ld aglépris
tone l11N195NE" fibroadenomatous hyperplasia
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UNuralndmesdni waslinunadiaias
Aa1nn1slden A nnisAn®I1ee  Gorlinger
LazAUs (2002) TuwNanFun1sfnInI0Y
fibroadenomatous hyperplasia gl aglépristo
ne 22 §7 WUIILNG 2 AALNANI29LANEILARY
Rouviasuvienan aglépristone LAZAIN1IAN
uluwng 11 fampaniqzsialaidus (tachycardia)
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a Yar o Y 1 v o
19 avldsunissnenineld atenolol $auAA A
YUAIA3TAMTIN T NTeIT laluszndnenng
Snmsag aUNATRY aglépristone ey 1ol

“Aa 10 Raansu/Alansy aasTumaiuluddai

uan wazdilanviazaialudinmise - T vie 20
a A % a o o c ?/ ] dd‘d
Jaansu/nlansy dlaviazasa wensunan 1
pFIRadtanaliAnuazAINL AR 1EININN9N
(Gorlinger et al, 2002) 7<8£IA19809 aglépris
% & aldld allla %

tone TUARINAAAY TUNTUNAA10 HAANTH/
Alanfu aasAfaueiy 24 499 Aa 6 Ju
(Virbac S.A., France)
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Allen, H.L.1973. Feline mammary hypertrophy. Vet. Pathol. 10, 501-508.

Edqvist, L.E., Forsberg, M. 1997. Clinical reproductive endocrinology. In: Clinical
Biochemistry of Domestic Animals. Kaneko, J.J., Harvey, J.W., Bruss, M.L. (eds).
San Diego:Academic Press. p. 589-617.

Gorlinger, S., Kooistra, H.S., van den Broek, A., Okkens, A.C. 2002. Treatment of fibroadenom
atous hyperplasia in cats with aglepristone. J. Vet. Intern. Med. 16, 710-713.

Hayden, D.W., Johnston, S.D., Kiang, D.T., Johnson, K.H., Barnes, D.M. 1981. Feline
mammary hypertrophy/fiboroadenoma complex: Clinical and hormonal aspects. Am. J.
Vet. Res. 42, 1699-1703.

Hayden, D.W., Johnson, K.H. 1986. Feline mammary hypertrophy-fibroadenoma complex.
In: Current veterinary Therapy IX (9th edn). Kirk, R.W. (ed). Philadelphia, WB Saunders.
p. 477-480.

Hayden, D.W., Barnew, D.M., Johnson, K.H. 1989. Morphologic changes in the mammary
gland of megestrol acetate-treated and untreated cats: a retrospective study.
Vet. Pathol. 26, 104-113.

Wehrend, A., Hospes, R., Gruber, A.D. 2001. Treatment of feline mammary fibroadenomatous
hyperplasia with progesterone-antagonist. Vet. Rec. 148, 346-347.
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£ entropion, trichiasis, iris atrophy A
nuclear sclerosis

A1d1e  chronic primary glaucoma,

entropion, trichiasis

e NSSNUN

Al Lﬁmmnzgﬁmﬁqu chronic primary
glaucoma uazlia1NNIANBTIULAD qAaINNY
I99n"35nETuLziAeNsanANNIELIA §9
mlalaanisindneignietiniean n1sldgnmn
Fay nnsagaaaanafwienadiaimes uan
Wreeslfiasisdanaausegialinienlfsy
gnaaue1annasdlienlungu prostaglandin tne
a1x13nlWsaNAuLNgH B-blocker WAy carbon
ic anhydrase inhibitor 18 AY7LAAA1 289979
mumummmummﬂm@wiﬂmm@m@imm@
eeszeziaanuiie a1ntiuANsumnenaIfiaEy
auliiaunsnnruauliLazsasndunIiansanld
8597 Aana1d s WAMNANFUATIL NG
Fuvnandaufiai1arnlunaua L A uRngL
wntnfanaminisueanisueananla luauAndn
laifinnazunsndesdn

&1915LN19Y trichiasis L‘fimfﬂ”m entropion
Tnenlnfimnvinliifinauszaeies Trnmnlva
wse nazanmdniauuaziuwnanguAsvianig
ddaudla lumeil Lﬁmmﬂ@ﬁmmﬂmmmzwu
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AU N19T iris atrophy WAL nuclear
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wn lddean1snisfnen A9z trichiasis a1n
entropion NATUNTUAEIALAE e

flesannadraiinieg primary glaucoma i
wuAEIRARLAT 2 FrausiRstulindeniy A
posuuzti lienanmNsunlungs B-blocker
| timolol ¥3e betoxalol LAANIieTzaans
\fim glaucoma flunstinangnisaeaingeem
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n19inw1 glaucoma Iu@ﬁﬁuﬂgjﬁu
ANRUAzIzz189lIA N13iNA glaucoma Wilg
panannnlaiily primary war secondary
glaucoma AagitnnudnslfiAn secondary
glaucoma LA anterior uveitis, complete
anterior %38 posterior synechia, hyphema,
anterior lens luxation WﬂiﬁiWUﬂ’]%LW\hﬁﬂ?@
mwﬁmﬂﬂﬁﬁ'ujﬁﬁﬂﬁlﬁm glaucoma A1
glaucoma finusniduwu primary N19AUAGE
dudiunilalaanismsaa iridocomeal angle fqgl
gonioscope N135N1#1 secondary glaucoma
mlalaensinmanmaiivlfiiaduansansy
N9 EIAAAINAUAN @9UN195NHN primary
glaucoma Jusefidanaasiulagiiunisannis
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Cook, S. C. 1997. Surgery for glaucoma. In: The veterinary clinics of North America. Nasisse,

P. M. (ed.). 27(5), 1109-1309.

Gelatt, N.K. 2005. Essentials of Veterinary Ophthalmology. Blackwell Publishing, lowa. 595 p.
Renwick P 2007. Eyelid surgery in dogs. In Practice. 29, 256-271.
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A Global Leader in Veterinary Nutraceuticals.
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The single-dose multiwormer developed by Bayer &
™
L)
v Broad spectrum of activity. QN‘M $

v Efficacy and reliability.
v Convenient single dosage.
v Tolerability.
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Mal Ca¢ is also very well tolerated. Drontal Cat from Bayer.
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Manufactured by:

KVP Pharma + Veterinar Produkte GmbH, 24106 Kiel, Germany

Imported to Thailand and Exported by:

Bayer Thai Co., Ltd. 130/1 North Sathon Road, Silom, Bangrak, Bangkok 10500, Thailand Tel. (662) 232-7000
Distributed in Thailand by:

DKSH (Thailand) Limited 2533 Sukhumvit Rd., Bangchack, Prakhanong, Bangkok 10260 Tel. (662) 332-7140-63

) Bayer HealthCare
Animal Health
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