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„π‚§ › °√–∫◊Õ

Development of ELISA for the Diagnosis of

Bovine Paratuberculosis

¡π¬“ ‡Õ°∑—µ√å, ‡√¢“ §≥‘µæ—π∏å, «‘«—≤πå ™—¬™π–»‘√‘«‘∑¬“,

 ÿ√æß…å «ß»å‡°…¡®‘µµå,  ÿ√’¬å ∏√√¡»“ µ√å ·≈– ¡“ –Œ“√ÿ §–π“‡¡¥–

Monaya Ekgatat, Reka Kanitpun, Wiwat Chaichanasiriwithaya,

Surapong Wongkasemjit, Suree Thammasart and Masaharu Kanameda

ABSTRACT

An indirect ELISA system was developed to detect antibodies against Mycobacterium paratuber-

culosis in bovine serum. Crude protoplasmic antigen was prepared from M. paratuberculosis strain 18 and

used as antigen for the ELISA. Bacterial cells were ruptured in a French Pressure Cell Press and centrifuged

to separate cell debris. The supernatant containing crude protoplasmic protein of M. paratuberculosis was

precipitated with ammonium sulfate and dialysed against phosphate buffered saline and lyophilized. The

optimal diagnostic concentration of crude protoplasmic antigen was 0.1 µg /well. To eliminate non-specific

reactions due to cross-reactive antibodies, serum samples were absorbed with crude M. phlei extract (2.5

µg/ml) in 10% Kaolin suspension overnight before use. The test works well on clinical cases. Further study

is required to refine test performance of the ELISA for diagnosis of subclinical infection in cattle with M.

paratuberculosis.

Key words: paratuberculosis, bovine, diagnosis, ELISA

 ∂“∫—π ÿ¢¿“æ —µ«å·Ààß™“µ‘ °√¡ª»ÿ —µ«å ‡°…µ√°≈“ß ∫“ß‡¢π ‡¢µ®µÿ®—°√ °∑¡. 10900

National Institute of Animal Health, Department of Livestock Development, Kaset-klang, Chatuchak, Bangkok, 10900.
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∫∑§—¥¬àÕ

∑”°“√æ—≤π“√–∫∫Õ’‰≈´à“‡æ◊ËÕ∑¥ Õ∫·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ Mycobacterium paratuberculosis „π´’√—Ë¡

‚§-°√–∫◊Õ ‚¥¬„™â·Õπµ‘‡®π∑’Ë °—¥Õ¬à“ßÀ¬“∫®“°‡™◊ÈÕ M. paratuberculosis  ‡µ√π 18 ¥â«¬«‘∏’∑”„Àâ‡´≈≈å

¢Õß·∫§∑’‡√’¬·µ°¥â«¬§«“¡¥—π‚¥¬‡§√◊ËÕß French Pressure Cell Press ·≈–ªíòπ‡À«’Ë¬ß·¬°‡Õ“ à«π„ ‰ª

µ°µ–°Õπ¥â«¬ “√≈–≈“¬·Õ¡‚¡‡π’¬¡´—≈‡øµ∑’ËÕ‘Ë¡µ—« dialyzed „π “√≈–≈“¬øÕ ‡øµ∫—æ‡øÕ√å ·≈–¥Ÿ¥

·Àâß æ∫«à“ª√‘¡“≥·Õπµ‘‡®π∑’Ë‡À¡“– ¡„π°“√∑¥ Õ∫ §◊Õ 0.1 µg/well  ”À√—∫µ—«Õ¬à“ß´’√—Ë¡°àÕπ°“√

∑¥ Õ∫µâÕßπ”¡“ absorb °—∫ M. phlei (2.5 µg/ml) „π 10% Kaolin suspension ≈à«ßÀπâ“ 1 §◊π‡æ◊ËÕ¢®—¥º≈

°“√∑¥ Õ∫∑’Ë‰¡à®”‡æ“–Õ—π‡°‘¥®“°·Õπµ‘∫Õ¥’∑’Ë∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“¢â“¡ °“√∑¥ Õ∫«‘∏’Õ’‰≈´à“‰¥âº≈¥’°—∫

´’√—Ë¡‚§-°√–∫◊Õ∑’Ëµ‘¥‡™◊ÈÕ·≈–· ¥ßÕ“°“√ ¬—ßµâÕß¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡‡æ◊ËÕæ—≤π“«‘∏’Õ’‰≈´à“„Àâ “¡“√∂

∑¥ Õ∫™—π Ÿµ√‚√§„π√–¬–∑’Ë‰¡à· ¥ßÕ“°“√„π‚§∑’Ëµ‘¥‡™◊ÈÕ M. paratuberculosis

INTRODUCTION

Paratuberculosis (Johneûs disease) is a

chronic intestinal granulomatous infection of rumi-

nants caused by Mycobacterium paratuberculosis.

The disease occurs worldwide and is characterized

by copious diarrhea, chronic weight loss and gen-

eralized unthriftiness. Paratuberculosis has become

a disease of economic importance in Thailand.

Besides losses due to emaciation and death of

clinically ill animals, subclinically infected carriers

decrease productivity and increase susceptibility to

other infections.

Diagnosis of clinical disease in animals is

made on typical clinical signs confirmed by the

finding of either gross or microscopic pathogno-

monic lesions of the disease in the intestines and

by identification of M. paratuberculosis. The detec-

tion of subclinical infection is difficult, but can be

done by demonstration of delayed-type hypersensi-

tivity to johnin or to avian tuberculin, detection of

specific antibodies by serology, or culture of M.

paratuberculosis from feces. Fecal culture is consid-

ered the only specific means of diagnosis, but it is

insensitive, expensive and time-consuming. The

difficulty of detecting subclinically infected animals

is the most crucial problem in paratuberculosis

control and eradication campaign. The standard

serological test for paratuberculosis in cattle in

Thailand is complement fixation (CF). The test is

cheap, rapid and easy to perform, but it lacks

sufficient sensitivity and specificity for the detection

of subclinical infection. The recent development of

an indirect ELISA with a preabsorption step using

M. phlei extract to reduce nonspecific reactions has

shown an improved accuracy over the CF (Yokomizo,

1986; Milner et al., 1990; Cox et al., 1991).

The aim of the present study was to develop

an absorbed ELISA system for the diagnosis of M.

paratuberculosis in cattle in Thailand.
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MATERIALS AND METHODS

Bacterial strains

M. paratuberculosis strain 18 and M. phlei

were obtained from Dr. Yuichi Yokomizo (National

Institute of Animal Health, Japan). M. paratubercu-

losis was grown in modified Watson-Reid liquid

medium in Roux bottles at 37°C for 6-8 weeks. M.

phlei was propagated in broth medium at 37°C for

3 weeks and heated at 90°C for 30 minutes. The

cultures were harvested by centrifugation at 5,000x

g for 30 min at 4°C and washed five times in sterile

phosphate buffered saline (PBS).

Preparation of antigen for ELISA

Crude protoplasmic antigen of M. paratuber-

culosis strain 18 was prepared from live cultures as

described by Yokomizo et al. (1985). The live, PBS-

washed bacterial cells were resuspended in PBS

(0.6 g/ml) and ruptured in a cell press (French

Pressure Cell Press, SIM. Aminco, Urbana, U.S.A.)

at the pressure of 25,000 pound per square inch.

This step was repeated three times.

The bacterial suspension was centrifuged at

30,000x g for 2 hours to remove cell debris. The

supernatant containing crude protein of M. paratu-

berculosis was precipitated with ammonium sulfate

to 40% saturation. The resulting precipitate was

dialyzed against PBS twice (at 4°C over 2 days) and

lyophilized. The crude protoplasmic antigen prepa-

ration was tested for antigenicity and used as the

capture antigen in the ELISA.

Preparation of serum-absorbing antigen

and absorption treatment

The crude protein antigen of M. phlei was

prepared by using a Cell Press as previously

described, but at a pressure of 20,000 pound per

square inch. Soluble M. phlei antigen was separated

by centrifugation as aboved and concentrated. The

antigen was used in 10% Kaolin suspension to

absorb cross-reactive antibodies in serum samples.

Serum specimens

This study was based on a total of 911

serum samples, collected from 25 M. paratubercu-

losis infected cattle (positive in CF test and bacterial

culture / histopathology) and from 886 non-infected

cattle (negative in CF test and no herd history of

paratuberculosis).

Test sensitivity and specificity

Estimates of diagnostic sensitivity (D-SN)

and diagnostic specificity (D-SP) were calculated as

described by Jacobson (1998). Selection of the cut-

off was determined by receiver-operator character-

istics (ROC) analysis (Greiner et al., 1995)

ELISA

All serum samples including positive and

negative serum controls were absorbed with M.

phlei antigen in 10% Kaolin-phosphate buffered

saline at 4°C overnight before testing. The ELISA

procedure was carried out. In brief, 96-well flat-

bottom microplates (Nunc International, Denmark)
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were coated with the crude protoplasmic antigen in

100 µl of coating buffer (pH 9.6) per well and stored

at 4°C overnight. After washing the microplates

three times with washing buffer, a 100-µl volume

of serum sample at 1:200 dilution was added to

each well and stored at room temperature for 1

hour. The plates were washed as aboved and 100

ml of peroxidase-conjugated Goat anti-bovine IgG

was added to the wells. After an hour incubation at

room temperature and another washing cycle a

100-µl volume of substrate and chromogen solution

(3,3', 5,5' Tetramethyl benzidine) was added to all

wells. Color development was allowed for 20

minutes and the reaction was stopped by adding to

each well 50 µl of 1N H2SO4. The optical density

(OD) was read at 450 nm.

Validation of the serum control samples

Testing of positive and negative serum

control samples was repeated 10 times or more.

The upper and lower limits of the tests were

calculated from the mean of test values ± 2

standard deviations.

RESULTS

Antigen for ELISA

Determination of optimal dilution of M.

paratuberculosis strain 18 protoplasmic antigen for

use as capture antigen in the ELISA was carried out.

Three concentrations (5 mg, 2.5 mg and 1 µg per

ml) of the crude protoplasmic antigen were evalu-

ated. Sera used in this analysis were a strong

positive serum, a negative serum and four other

sera from M. paratuberculosis-infected cattle. Con-

sideration of the signal to noise ratios for these

unabsorbed sera showed that the crude protoplas-

mic antigen at 1 µg/ml was sufficient in signal for

the positive serum (data not shown). The antigen

concentration of 1 µg/ml was selected for the

ELISA test.

Standardization of serum absorption

treatment

Crude M. phlei antigen was used as serum

absorbent to remove cross-reactive antibodies in

bovine serum samples. Positive and negative con-

trol sera (1:100 dilution) were absorbed overnight

with crude M. phlei antigen preparation before use

in the ELISA test. Five concentrations (5 µg, 2.5 µg,

1.25 µg, 0.63 µg and 0.31 µg per ml) of M. phlei

antigen were evaluated. Absorbance readings of

the two control sera were summarized (Table 1). It

can be seen that the absorption has a small effect

on the positive serum (7.6% reduction, from 1.675

to 1.547), but a significant effect on the negative

serum (50% reduction, from 0.326 to 0.163).

Without the absorption, the ratio of absorbance

reading of positive and negative control sera (P/N

ratio) was 5.14. Following absorption, the P/N ratio

was increased. The largest P/N ratio (9.97) was

observed when 2.5 µg/ml of M. phlei crude antigen

was used (Table 1). Absorption of serum samples

using 2.5 µg/ml of M. phlei antigen was selected to
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Table 1 Effect of different concentrations of M. phlei extract on antibody detection by ELISA.

M. phlei extract (µg per ml)

No-abs 0.31 0.63 1.25 2.5 5

Positive 1.675 1.593 1.565 1.608 1.567 1.547

Negative 0.326 0.196 0.185 0.181 0.158 0.163

P/N ratio 5.14 8.13 8.46 8.88 9.97 9.49

ensure a high specificity.

Diagnostic sensitivity and specificity

The estimates of sensitivity of and specificity

of the ELISA were calculated from a test of 911

serum samples. Of these, 25 samples were col-

lected from cattle infected with M. paratuberculosis

and 886 samples were from cattle which were

considered to be non-infected. The absorbance

values of positive serum samples ranged from

0.110-1.128 (data not shown). Frequency distribu-

tion of test results from infected and non-infected

cattle was analyzed. A cut-off point based on

frequency distribution at the absorbance value of

0.254 defined a high diagnostic specificity (Table 3).

A modified ROC was constructed based on our

results (Fig. 2). At the cut-off OD450 of 0.165, the

values of D-SN and D-SP were equal (90%).

Pos. + Abs

Neg. + Abs

Pos. - Abs

Neg. - Abs

0

0.5

1

1.5

2

1 2 3 4 5 6 7 8 9 10 11

Two fold serum dilution

OD

x 100

Figure 1 Reduction of non-specific antibody reaction. By absorption of bovine positive and negative

control sera with M. phlei, the two reference sera showed a good distinction of antibody reaction

as determined by ELISA.

(Pos. = Positive serum, Neg. = Negative serum, Abs = Absorption with M. phlei lysate)
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Table 2 Performance of the ELISA test for diagnosis of bovine paratuberculosis in comparison to fecal

culture and histopathological examination.

ELISA Fecal culture and/or

cut-off Histopathological ELISA Test

OD450 Exam.

Positive Negative Dsn% Dsp% F(-) F(+) accuracy%

rate% rate%

0.086 0 372 100 42 0 58 40.8

0.142 2 388 92 85.8 8 14.2 85.9

0.198 2 106 84 97.7 16 2.3 97.4

0.254 2 17 76 99.7 24 0.3 99.0

0.31 5 3 56 100 44 0 98.8

0.366 0 0 56 100 44 0 98.8

0.422 2 0 48 100 52 0 98.6

0.478 4 0 32 100 68 0 98.1

0.534 3 0 20 100 80 0 97.8

0.59 0 0 20 100 80 0 97.8

> 0.590 5 0 0 100 100 0 97.3

Total 25 886

Dsn = Diagnostic sensitivity F(-) rate = False negative rate

Dsp = Diagnostic specificity F(+) rate = False positive rate

Changing the cut-off values along the horizontal axis

from left to right indicated that the greatest diagnos-

tic accuracy (99%) of the ELISA was achieved at the

cut-off of 0.254 when D-SN and D-SP were 76%

and 99.7%, respectively.

Validation of serum control samples

The mean of absorbance values, ± 2SD, is

used as a cut-off in ELISA. The cut-off values for

strongly positive and negative serum control sam-

ples were 0.809-1.289 (1.049 ± 0.240, N = 577) and

≤ 0.083 (0.069 ± 0.014, N = 325), respectively.

DISCUSSION

The lack of an accurate test for the diagnosis

of paratuberculosis is the most important problem

in paratuberculosis control and eradication program.
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Considerable efforts have been made towards the

improvement of diagnostic tests for the early

detection of M. paratuberculosis infection. Most M.

paratuberculosis-infected animals are in subclinical

stages because of the slow progressive and chronic

nature of the disease. The inability of existing

diagnostic methods to accurately identify subclini-

cally infected animals means that many test nega-

tive animals may actually be infected with M.

paratuberculosis.

The  fecal culture is the only specific

diagnostic test for the detection of subclinically

infected carriers, but the prolonged incubation

period required makes it impractical, insensitive and

expensive to perform.

The CF test has been the standard test used

for paratuberculosis in cattle for many years. Overall

the CF test has low sensitivity and low specificity

(Colgrove et al., 1989; Rankin, 1961; Sockett et al.,

1992; Sherman et al., 1990). The CF test had a

sensitivity of 70-80% with clinically ill animals and

10-60% with subclinical carriers (Sherman et al.,

1990). CF test has a wide range of specificity, from

50 to 99%, (Ridge et al., 1991). Moreover, several

reagents used in the CF test must be freshly

prepared and standardized for assay quality control

making the test complex and costly to perform.

The ELISA offers many advantages. It is an

inexpensive, sensitive and specific tool in the

diagnosis of livestock infectious diseases. The

reagents are extremely stable and commercially

available. The improvement of the ELISA for paratu-

berculosis serologic testing by absorption treat-

ment of sera with M. phlei before testing allows

0.086 0.142 0.198 0.254 0.310 0.366 0.422 0.478 0.534 0.590 >0.590
0

20

40

60

80

100

120

Cut off

Dsn/Dsp

Cut off
Dsn
Dsp

Figure 2 Receiver-operator characteristic (ROC) curve for the ELISA for the diagnosis of bovine

paratuberculosis.
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detection of antibodies specific for M. paratubercu-

losis (Yokomizo et al., 1985). The absorbed ELISA

test described here has an important role in the

diagnosis of bovine paratuberculosis in Thailand.

Review of literature indicates that the reasonable

estimates of diagnostic sensitivity and specificity of

the absorbed ELISA for paratuberculosis in cattle

are 45.5 ± 6.7% and 99.7 ± 0.3%, respectively

(Ridge et al., 1991).

The usefulness of ELISA depends on the

selection of a cut-off which accurately separates

test results into positive and negative categories.

The appropriate ELISA cut-off values are selected

based on the intended purpose and the risk of false

positive and false negative diagnosis. Standard

receiver-operator characteristic (ROC) curves, plots

of true positive rates against false positive rates, are

useful for selecting a cut-off when relative costs of

false negative and false positive diagnosis are

known, but are not so useful for selecting an

optimal cut-off for a screening or confirmatory

assay.

A modified ROC curve, on the other hand,

plots the true positive rate (D-SN) and the true

negative rate (D-SP) separately for a series of cut-

off points that are represented on the horizontal

axis. The effects of a cut-off selection on D-SN and

D-SP are clearly demonstrated when different cut-

off values were selected along the horizontal axis.

A modified ROC was constructed based on our

results. At the cut-off OD450 of 0.165, the values of

D-SN and D-SP were equal (90%). Changing the

cut-off values along the horizontal axis from left to

right indicated that the greatest diagnostic accuracy

(99%) of the ELISA was achieved at the cut-off of

0.254 where D-SN and D-SP were 76% and 99.7%,

respectively. The sensitivity and specificity of the

ELISA obtained in our study were similar to those

reported by others (Ridge et al., 1991; Milner et al.,

1990; Collins et al., 1991; Cox et al., 1991)

In the present study we developed an

absorbed ELISA system that has a comparable

sensitivity to that of the CF test for detection of

antibodies against M. paratuberculosis in cattle in

Thailand. Based on our preliminary results, a cut-off

OD450 of 0.254 when the sera were analyzed at a

1:100 dilution seems of be appropriate. The high

specificity of the absorbed ELISA indicated that the

M. phlei-absorbed ELISA had an important role as

a test for the diagnosis and control of bovine

paratuberculosis in Thailand. The major benefit of

the test appears to be the potential application for

use in large scale surveys, as it is less laborious and

more economical.
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°“√·¬°‡™◊ÈÕ Avian reovirus ·≈– Staphylococcus aureus

„π‰°à°√–∑ß∑’Ë· ¥ßÕ“°“√¢âÕÕ—°‡ ∫

Isolation of Avian Reovirus and Staphylococcus aureus

from Broiler Chickens Associated with Arthritis

™âÕß¡“» Õ—πµ√‡ π1 Õÿ‰¡ ∫‘≈À¡—¥1 æ√∑‘æ¬å æ√¡‡¡◊Õß1 ·≈– ≈—¥¥“ µ√ß«ß»“2

Chongmas Antarasena1 Umai Bilhmad1 Porntip Prommuang1

and Ladda Trongwongsa2

Abstract

A virus was isolated from hock joints and rectal contents of 38 days old broiler chickens from Krabi

province, Thailand. The lame birds showed signs of depression and bilateral hock joints swelling. Autopsied

lesions of affected birds were accumulation of purulent exudate in affected joints and inflammation of

synovial membranes. After primary isolation in allantoic cavity of embryonated chicken eggs, the isolate was

grown in chick embryo liver (CELi) cell cultures. Haemorrhagic embryos with slightly dwarfed and necrotic

yellow-green foci on the liver were the main lesions observed. The cytopathic effect (CPE) characterized

by syncytium formation were detected in infected CELi cells in the first passage within 24 hours

postinoculation. The isolate virus was adapted to replicate in Vero cells and the CPE was characterized by

focal areas of cell fusion occurring 48 hours postinoculation. The indirect fluorescent antibody test

demonstrated viral antigen and granular fluorescent masses in the cytoplasm of multinucleate syncytia.

Cross-virus neutralization test revealed an antigenic relationship between the field avian reovirus isolated

and the reovirus strain S1133. Transmission electron microscopic study showed the nonenveloped virus

1 »Ÿπ¬å«‘®—¬·≈–™—π Ÿµ√‚√§ —µ«å¿“§„µâ Õ”‡¿Õ∑ÿàß ß ®—ßÀ«—¥π§√»√’∏√√¡√“™ 80110

Southern Veterinary Research and Diagnostic Center, Tungsong, Nakhonsithammarat. 80110
2  ∂“∫—π ÿ¢¿“æ —µ«å·Ààß™“µ‘ ‡°…µ√°≈“ß ‡¢µ®µÿ®—°√ °√ÿß‡∑æ¡À“π§√ 10900

National Institute of Animal Health, Kasetklang, Bangkhen, Bangkok.10900
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with 60-80 nm. in diameter and icosahedral symmetry and it formed crystalline arrays were observed in

the cytoplasm of infected Vero cells. The virus, designated Kb538/40, was classified as reovirus. Coagulase

positive, Staphylococcus aureus, were also recovered from affected birds and considered as a secondary

invader. This report confirmed reoviral arthritis/ tenosynovitis in broiler chickens in the southern Thailand.

Key words: broiler chickens, CELi cells, Vero cells, syncytium formation, avian reovirus, Staphylococcus

aureus.

∫∑§—¥¬àÕ

‰°à°√–∑ßÕ“¬ÿ 38 «—π ®“°ø“√å¡‰°àÕ”‡¿Õª≈“¬æ√–¬“ ®—ßÀ«—¥°√–∫’Ë · ¥ßÕ“°“√´÷¡ ¡’¢âÕ¢“∫«¡

∑—Èß Õß¢â“ß ®“°°“√ºà“´“°æ∫ÀπÕß„π hock joint ·≈–‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫ ∑”°“√·¬°‡™◊ÈÕ‰«√— ‚¥¬©’¥µ—«Õ¬à“ß‡¢â“

allantoic cavity ‰¢à‰°àøí°·≈– CELi cells µ√«®æ∫«‘°“√¢Õß‡ÕÁ¡∫√‘‚Õ¡’≈”µ—« ’·¥ß ¢π“¥·§√–·°√Áπ ·≈–

æ∫À¬àÕ¡‡π◊ÈÕµ“¬ ’‡À≈◊Õß∑’Ëº‘«µ—∫  à«π„π CELi cells æ∫æ¬“∏‘ ¿“æ¢Õß‡´≈≈å‡ªìπ·∫∫ syncytium forma-

tion ‡™◊ÈÕ∑’Ë·¬°‰¥â “¡“√∂‡µ‘∫‚µ„π Vero cells µ√«®æ∫ CPE ‡ªìπ°≈ÿà¡¢Õß cell fusion ¬◊π¬—π™π‘¥¢Õß‡™◊ÈÕ

avian reovirus ‚¥¬«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å µ√«®æ∫°“√‡√◊Õß· ß„π cytoplasm ¢Õß syncytium cells

®“°°“√∑” cross-virus neutralization test ‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â “¡“√∂π‘«∑√“‰≈´å‰Œ‡ªÕ√åÕ‘¡¡Ÿπ´’√—Ë¡‡©æ“–

µàÕ‡™◊ÈÕ avian reovirus  ‡µ√π S1133 ‡¡◊ËÕπ” infected Vero cells‰ªµ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ

·∫∫≈”· ß àÕßºà“π µ√«®æ∫Õπÿ¿“§‰«√— „π°≈ÿà¡¢Õß Reoviridae √Ÿª√à“ß icosahedral ¡’¢π“¥ 60-80 nm.„π

cytoplasm ¢Õß‡´≈≈å ‡√’¬°‡™◊ÈÕ‰«√— π’È«à“  ‡µ√π Kb538/40 ®“°°“√·¬°‡™◊ÈÕ·∫§∑’‡√’¬ æ∫‡™◊ÈÕ Staphylococ-

cus aureus ™π‘¥∑’Ë„Àâº≈∫«°°—∫ coagulase ‡ªìπ‡™◊ÈÕ·∑√°´âÕπ √“¬ß“ππ’È¬◊π¬—π°“√‡°‘¥‚√§ reoviral arthritis/

tenosynovitis „π¿“§„µâ¢Õßª√–‡∑»‰∑¬

§” ”§—≠: ‰°à°√–∑ß, CELi cells, Vero cells, syncytium formation, avian reovirus, Staphylococcus aureus.

§”π”

‚√§¢âÕ·≈–‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫„π‰°àÕ“®¡’ “‡Àµÿ

‡π◊ËÕß®“°°“√¢“¥ “√Õ“À“√ ‡™àπ ·√à∏“µÿ·≈–

«‘µ“¡‘π∫“ß™π‘¥ À√◊Õ®“°°“√µ‘¥‡™◊ÈÕ®ÿ≈‘π∑√’¬å

‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ∑”„Àâ¢âÕ·≈–‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫„π‰°à

¡’∑—Èß‡™◊ÈÕ‰«√— ·≈–·∫§∑’‡√’¬ ·µà∑’Ë ”§—≠·≈–æ∫

∫àÕ¬§√—Èß§◊Õ‡™◊ÈÕ avian reovirus ‡™◊ÈÕ Mycoplasma

synoviae ·≈–‡™◊ÈÕ Staphylococcus aureus

(Shane,1997)‚¥¬Õ“®‡°‘¥°“√µ‘¥‡™◊ÈÕ‰«√— À√◊Õ‡™◊ÈÕ

·∫§∑’‡√’¬‡æ’¬ß™π‘¥‡¥’¬« À√◊ÕÀ≈“¬™π‘¥√à«¡°—π°Á‰¥â

(van der Heide,1977; Rosenberger and Olson,1997)

‡™◊ÈÕ avian reovirus ‡ªìπ “‡Àµÿ ”§—≠¢Õß

‚√§ viral arthritis/tenosynovitis „π‰°à·≈–‰°àß«ß

πÕ°®“°π’È ¬—ß°àÕ„Àâ‡°‘¥°≈ÿà¡Õ“°“√¢Õß‚√§„π

√–∫∫µà“ßÊ ‰¥â·°à √–∫∫∑“ß‡¥‘πÕ“À“√ (Dutta and

Pomeroy,1967; Lenz et al.,1998) ∑“ß‡¥‘πÀ“¬„®

(Sahu and Olson,1975) ‡ªìπ “‡ÀµÿÀ√◊Õ “‡Àµÿ√à«¡
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¢Õß°“√¥Ÿ¥´÷¡Õ“À“√º‘¥ª°µ‘„π‰°à°√–∑ß (runting

and malabsorption syndrome) (Rosenberger and

Olson,1997) ‡™◊ÈÕπ’È‡ªìπ double stranded RNA virus

®—¥Õ¬Ÿà„π°≈ÿà¡ Reoviridae ¡’ capsid 2 ™—Èπ‰¡à¡’ envel-

oped ¡’√Ÿª√à“ß·∫∫ icosahedral (McNulty,1993;

Rosenberger and Olson,1997) æ∫°“√√–∫“¥¢Õß

‡™◊ÈÕ reovirus „πÀ≈“¬ª√–‡∑»∑—Ë«‚≈°∑’Ë¡’

Õÿµ “À°√√¡°“√‡≈’È¬ß‰°à Wood et al.(1980) »÷°…“

‡™◊ÈÕ reovirus ∑’Ë·¬°‰¥â„πª√–‡∑» À√—∞Õ‡¡√‘°“

 À√“™Õ“≥“®—°√ ‡¬Õ√¡—ππ’ ·≈–≠’ËªÿÉπ æ∫«à“¡’

Õ¬à“ßπâÕ¬ 11 ´’‚√‰∑ªá Õ“°“√·≈–§«“¡√ÿπ·√ß

¢Õß‚√§¢÷Èπ°—∫Õ“¬ÿ¢Õß —µ«åªÉ«¬ §«“¡√ÿπ·√ß¢Õß

‡™◊ÈÕ‰«√—  ·≈–∑“ß∑’Ë ‡™◊ÈÕ‰«√— ‡¢â“ Ÿà√à“ß°“¬

(Rosenberger and Olson, 1997) πÕ°®“°π’È¬—ßæ∫

«à“‰°àæ—π∏ÿå‡π◊ÈÕ‰«µàÕ°“√µ‘¥‡™◊ÈÕ reovirus  Ÿß ¡—°æ∫

°“√‡°‘¥‚√§„π‰°àÕ“¬ÿ√–À«à“ß 4-16  —ª¥“Àå·µà¡’

§«“¡‰« Ÿß∑’ËÕ“¬ÿ 7  —ª¥“Àå ‰°àªÉ«¬¥â«¬‚√§ reoviral

arthritis ®–¡’¢âÕ à«π hock ·≈– stifle joint ∫«¡

Õ“®‡°‘¥¢â“ß‡¥’¬«À√◊Õ∑—Èß Õß¢â“ß°Á‰¥â ¿“¬„π¢âÕ

®–¡’¢Õß‡À≈« ’‡À≈◊Õß„  (serous exudate) ∫√√®ÿÕ¬Ÿà

‡ âπ‡ÕÁπ∫√‘‡«≥π—Èπ®–¢ÿàπ·≈–∫«¡ ∂â“‡ªìπ·∫∫

‡√◊ÈÕ√—ß®–‡°‘¥°“√¬÷¥µ‘¥°—π¢Õß¢âÕ‡π◊ËÕß®“°‡°‘¥ fibro-

sis ∑”„Àâ‰°àªÉ«¬‰¡à “¡“√∂‡§≈◊ËÕπµ—«‰ª¬—ß·À≈àß

πÈ”·≈–Õ“À“√‰¥â ®÷ß¡’πÈ”Àπ—°≈¥≈ßÕ¬à“ß√«¥‡√Á«

æ∫¡’®”π«π‰°à·§√–·°√Áπ„πΩŸß‡æ‘Ë¡¢÷Èπ ‰°à®–µ“¬

‡π◊ËÕß®“°¢“¥ “√Õ“À“√ (McNulty,1993)

 à«π‡™◊ÈÕ Staphylococcus aureus ‡ªìπ‡™◊ÈÕ

·∫§∑’‡√’¬„π°≈ÿà¡ Staphylococcus ¡’¥â«¬°—π 20  ªï™’ å

‚¥¬™π‘¥∑’Ë„Àâº≈∫«°°—∫°“√∑¥ Õ∫ coagulase

‡∑à“π—Èπ∑’Ë°àÕ„Àâ‡°‘¥‚√§„π —µ«åªï° ∑’Ë ”§—≠·≈–æ∫

‰¥â∫àÕ¬§◊Õ ∑”„Àâ¢âÕ·≈–‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫ °√–¥Ÿ°

·≈–‰¢°√–¥Ÿ°Õ—°‡ ∫ (osteomyelitis) ´÷ËßÕ“®æ∫

‡ªìπ “‡Àµÿ‚¥¬µ√ßÀ√◊Õ‡ªìπ‡™◊ÈÕ·∑√°´âÕπµ“¡¡“

À≈—ß‡°‘¥‚√§ reoviral arthritis (Skeeles,1997;

Shane,1997; McNamee et al.,1998) πÕ°®“°π’È¬—ß

æ∫°“√µ‘¥‡™◊ÈÕ S. aureus „π°√–· ‡≈◊Õ¥ (septicae-

mia) ‚¥¬¡—°‡°‘¥µ“¡¡“À≈—ß°“√µ‘¥‡™◊ÈÕ‰«√— Õ◊ËπÊ∑’Ë

°¥¿Ÿ¡‘§ÿâ¡°—π (immune suppression) ‡™àπ ‚√§°—¡‚∫‚√

‚√§‚≈À‘µ®“ßµ‘¥µàÕ„π‰°à ·≈–‚√§¡“‡√Á°´å æ∫‡™◊ÈÕ

π’È‰¥â∑—Ë«‚≈°‡ªìπªí≠À“ ”§—≠„πø“√å¡æàÕ-·¡àæ—π∏ÿå

‰°à‡π◊ÈÕ (Skeeles,1997) ‡™◊ÈÕ S. aureus ®–Õ“»—¬Õ¬Ÿà

µ“¡º‘«Àπ—ß¢Õß‰°à (Kibenge et al.,1982) ‡¡◊ËÕ‡°‘¥

∫“¥·º≈ ‡™àπ ®“°√Õ¬¢’¥¢à«πÀ√◊Õ®‘°µ’°—π ‡™◊ÈÕ®–

‡¢â“ Ÿà√à“ß°“¬ ·≈–·æ√à‰ª¬—ß¢âÕ„°≈â‡§’¬ß ∑”„Àâ¢âÕ

Õ—°‡ ∫ ∫«¡ ¡’ÀπÕß ’‡¢’¬«À√◊Õ‡À≈◊ÕßÕ¬Ÿà¿“¬„π

‰°àªÉ«¬®–π—Ëß∫π¢âÕ  à«π„π√“¬µ‘¥‡™◊ÈÕ„π°√–· 

‡≈◊Õ¥ ‰°àªÉ«¬®–µ“¬‡©’¬∫æ≈—π  à«πµ—«∑’Ë√Õ¥µ“¬

®–æ∫¢âÕ¢“∫«¡ ‰°àªÉ«¬‰¡à‡§≈◊ËÕπ‰À«

(Skeeles,1997) æ∫°“√‡°‘¥‚√§ Ÿß„π‰°à™à«ßÕ“¬ÿ 8-

16  —ª¥“Àå ·≈–Õ“®µ“¬ Ÿß∂÷ß 20% ¢ÕßΩŸß

(Shane,1997)

¡’ºŸâ√“¬ß“π°“√µ‘¥‡™◊ÈÕ reovirus √à«¡°—∫‡™◊ÈÕ

S. aureus „π‰°à‡π◊ÈÕ∑’Ë· ¥ßÕ“°“√ lameness „π

À≈“¬ª√–‡∑»∑—Ë«‚≈°‡™àπ MacKenzie and Bains

(1976) ·≈– Kibenge et al.(1982) √“¬ß“π°“√·¬°

‡™◊ÈÕ∑—Èß Õß™π‘¥®“°¢âÕ¢“‰°à∑’Ëª√–‡∑»ÕÕ ‡µ√‡≈’¬

McNamee et al.(1998) √“¬ß“π°“√æ∫‚√§∑’Ëª√–‡∑»

‰Õ√å·≈π¥å‡Àπ◊Õ Sharifah et al.(1989) √“¬ß“π°“√

‡°‘¥‚√§∑’Ëª√–‡∑»¡“‡≈‡´’¬  à«π„πª√–‡∑»‰∑¬ ®‘

‚√®·≈–√“µ√’(2531) µ√«®æ∫¿Ÿ¡‘§ÿâ¡°—πµàÕ‡™◊ÈÕ avian

reovirus ‚¥¬«‘∏’ enzyme-linked immunosorbent as-

say „πø“√å¡æàÕ-·¡àæ—π∏ÿå‰°à‡π◊ÈÕ ‰°à‰¢à ·≈–‰°à‡π◊ÈÕ

´÷Ëß¡’ª√–«—µ‘‰°à¢“æ‘°“√ °√–¥Ÿ°ºÿ ¡’Õ—µ√“°“√‡®√‘≠

‡µ‘∫‚µ™â“·≈–‰¡à ¡Ë”‡ ¡Õ À√◊Õ‰¡à¡’ª√–«—µ‘°“√
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· ¥ßÕ“°“√¥—ß°≈à“« ‚¥¬æ∫„πÕ—µ√“ Ÿßµ—Èß·µà 10-

85% ¥—ßπ—Èπ°“√«‘π‘®©—¬‚√§∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕ

®”·π°™π‘¥¢Õß‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ·∑â®√‘ß¢Õß‚√§¢âÕ

·≈–‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫®÷ß‡ªìπ ‘Ëß®”‡ªìπ ‡π◊ËÕß®“°‰°à

ªÉ«¬®–· ¥ßÕ“°“√·≈–¡’«‘°“√¢Õß‚√§§≈â“¬°—π

√“¬ß“ππ’È®–°≈à“«∂÷ß°“√·¬°·≈–æ‘ Ÿ®πå

‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§¢âÕ·≈–‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫„π

‰°à°√–∑ß∑’Ëæ∫„π¿“§„µâ¢Õßª√–‡∑»‰∑¬ ‡æ◊ËÕ„™â

‡ªìπ·π«∑“ß„π°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§‰¥â

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ

Õÿª°√≥å·≈–«‘∏’°“√

 —µ«åªÉ«¬

‰°à°√–∑ßÕ“¬ÿ 38 «—π ®“°ø“√å¡‰°à¢π“¥ 3000

µ—«∑’ËÕ”‡¿Õª≈“¬æ√–¬“ ®—ßÀ«—¥°√–∫’Ë · ¥ß

Õ“°“√´÷¡ ¡’¢âÕ¢“∫«¡∑—Èß Õß¢â“ß ‰°àªÉ«¬‡¥‘π‰¡à‰¥â

·≈–π—Ëß∫π¢âÕ ª√–«—µ‘°“√∑”«—§´’πªÑÕß°—π‚√§

Õ—µ√“°“√ªÉ«¬·≈–µ“¬‰¡à‰¥â√–∫ÿ ‡®â“¢Õß —µ«å àß

´“°‰°àªÉ«¬®”π«π 2 µ—« ¡“∑”°“√™—π Ÿµ√∑’Ë

»Ÿπ¬å«‘®—¬·≈–™—π Ÿµ√‚√§ —µ«å¿“§„µâ

°“√ºà“´“°·≈–‡°Á∫µ—«Õ¬à“ß‡æ◊ËÕ·¬°‡™◊ÈÕ

∑”°“√™—π Ÿµ√´“°‰°àªÉ«¬∑—Èß 2 µ—« æ∫

ÀπÕß„π¢âÕ¢“ à«π hock joint ·≈–¡’‡≈◊Õ¥§—Ëß ‡¬◊ËÕ

∫ÿ¢âÕÕ—°‡ ∫ Õ«—¬«–¿“¬„πæ∫µ—∫ ¡â“¡ ‰µ ·≈–

µàÕ¡‡∫Õ√å´à“∫«¡·≈–¡’‡≈◊Õ¥§—Ëß ∑’ËªÕ¥æ∫‡≈◊Õ¥§—Ëß

‡°Á∫µ—«Õ¬à“ßÕ«—¬«–¿“¬„π à«πÀπ÷Ëß·™à„ππÈ”¬“

10% buffered formal in ‡æ◊ËÕµ√«®°“√

‡ª≈’Ë¬π·ª≈ß∑“ß®ÿ≈æ¬“∏‘«‘∑¬“  à«π°“√·¬°‡™◊ÈÕ

‰«√—  ‡°Á∫‡¬◊ËÕÀÿâ¡¢âÕ·≈–¢Õß‡À≈«¿“¬„π À≈Õ¥≈¡

¡â“¡·≈–‰µ ·≈–≈”‰ â à«πª≈“¬ ¢Õß‰°àªÉ«¬∑—Èß

 Õßµ—«¡“∫¥·¬°∑”‡ªìπ 10% organ suspension

„π phosphate buffer saline (PBS) pH 7.2 ªíòπ·¬°

πÈ”„  à«π∫π (supernatant) ÕÕ° π”¡“°√Õßºà“π

°√–¥“…°√Õß ¢π“¥ 0.45 µm ‡°Á∫µ—«Õ¬à“ß∑’Ë -80°

C ®π°«à“®–„™â·¬°‡™◊ÈÕ‰«√—  °“√·¬°‡™◊ÈÕ·∫§∑’‡√’¬

‡°Á∫µ—«Õ¬à“ßÕ«—¬«–¿“¬„π‰¥â·°àªÕ¥ À—«„® µ—∫ ‰µ

·≈–swab ¢Õß‡À≈«¿“¬„π¢âÕ¢“

‰°à∑¥≈Õß·≈–‰¢à‰°àøí°

‰¥â®“°æàÕ-·¡à‰°àæ—π∏ÿå‰«∑å‡≈§ŒÕ√åπ ∑’Ë‡≈’È¬ß

¿“¬„π§Õ° —µ«å∑¥≈Õß¢Õß »Ÿπ¬å«‘®—¬·≈–™—π Ÿµ√

‚√§ —µ«å¿“§„µâ ·≈–‰¡à‡§¬∑”«—§ ’́πªÑÕß°—π‚√§„¥Ê

π”¡“øí°„πµŸâøí°∑’ËÕÿ≥À¿Ÿ¡‘ 37°C ‰¢àøí° à«πÀπ÷Ëß

π”¡“„™â‡µ√’¬¡ chick embryo liver (CELi) cells

‡¡◊ËÕÕ“¬ÿ 14 «—π Õ’° à«ππ”¡“„™â‡æ◊ËÕ©’¥·¬°‡™◊ÈÕ

‰«√— ‡¡◊ËÕÕ“¬ÿ 10-11 «—π

‡´≈≈å‡æ“–‡≈’È¬ß·≈–Õ“À“√‡≈’È¬ß‡´≈≈å

‡´≈≈å∑’Ë„™â„π°“√·¬°‡™◊ÈÕ‰«√— ¡’ 2 ™π‘¥ §◊Õ

1. chick embryo liver (CELi) cells ‡µ√’¬¡

‚¥¬‡≈“–µ—∫ embryo ‰¢à‰°àøí°Õ“¬ÿ 14 «—π π”¡“

¬àÕ¬„π 0.25% trypsin ‡µ√’¬¡ 0.3-0.4 % cell sus-

pension „πÕ“À“√‡≈’È¬ß‡´≈≈å∑’Ëª√–°Õ∫¥â«¬ Eagle's

minimum essential medium (MEM) ¡’ tryptose

phosphate broth 0.3%, fetal calf serum 10%,

‡æππ‘´‘≈≈‘π·≈–  ‡µ√ª‚µ¡—¬´‘π§«“¡‡¢â¡¢âπ

 ÿ¥∑â“¬ 100 ¬Ÿπ‘µ·≈– 100 ¡°./¡≈.µ“¡≈”¥—∫·≈–

NaHCO3 1.125 ¡°./¡≈. ‡≈’È¬ß„π 6-well tissue cul-

ture plate ¡’ coverglass Õ¬Ÿà¿“¬„π Õ∫„π CO2

incubator ∑’ËÕÿ≥À¿Ÿ¡‘ 37°C ·≈–¡’ CO2 5% π”¡“„™â

·¬°‡™◊ÈÕ‡¡◊ËÕ‡´≈≈å¡’Õ“¬ÿ 3 «—π

2. Vero cell line (African green monkey
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kidney cells) ‡æ“–‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡´≈≈å∑’Ë¡’

 à«πª√–°Õ∫‡À¡◊Õπ CELi cells ·µà¡’ L-glutamine

0.03% ‡ªìπ à«πª√–°Õ∫√à«¡ ·≈–¡’ fetal calf se-

rum 5% ‡≈’È¬ß‡´≈≈å„π 6-well tissue culture plate

Õ∫„π CO2 incubator π”¡“„™â·¬°‡™◊ÈÕ‰«√— ‡¡◊ËÕ‡´≈≈å

¡’Õ“¬ÿ 1 «—π

‡™◊ÈÕ‰«√— 

‡™◊ÈÕ avian reovirus  ‡µ√π S1133 ‡ªìπ‡™◊ÈÕ

‰«√— Õâ“ßÕ‘ß ‡™◊ÈÕπ’È‡æ“–‡≈’È¬ß„π chicken kidney(CK)

cells ¡“·≈â«15 §√—Èß ®“° Veterinary Research Insti-

tute (VRI) ª√–‡∑»¡“‡≈‡ ’́¬ π”¡“‡æ“–‡≈’È¬ß„π Vero

cells ∑’Ë»Ÿπ¬åœ„µâÕ’° 7 §√—Èß ®÷ßπ”¡“„™â‡ªìπÕ‘¡¡Ÿ‚π

‡®π‡æ◊ËÕÀ¬Õ¥‰°à∑¥≈Õß

Õ‘¡¡Ÿπ´’√—Ë¡·≈–§Õπ®Ÿ‡°µ‚°≈∫ÿ≈‘π

·Õπµ‘´’√—Ë¡‰°à∑’Ë¡’¿Ÿ¡‘§ÿâ¡‡©æ“–µàÕ‡™◊ÈÕ avian

reovirus  ‡µ√π S1133 (‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“°

VRI ª√–‡∑»¡“‡≈‡´’¬) ·≈– Rabbit anti - chick IgG

FITC (Sigma ) ‡æ◊ËÕæ‘ Ÿ®πå‡™◊ÈÕ‰«√— ‚¥¬«‘∏’ indirect

fluorescent antibody (IFA) test

°“√‡µ√’¬¡‰Œ‡ªÕ√åÕ‘¡¡Ÿπ´’√—Ë¡µàÕ‡™◊ÈÕ avian

reovirus  ‡µ√π S1133

À¬Õ¥‡™◊ÈÕ avian reovirus  ‡µ√π S1133 ‡¢â“

ª“°·≈–µ“‰°à∑¥≈Õß Õ“¬ÿ 1 ‡¥◊Õπ µ—«≈– 0.5 ¡≈.

À≈—ß ®“°π—Èπ„π —ª¥“Àå∑’Ë 2 ·≈– 3 ©’¥‡™◊ÈÕ‰«√— 

™π‘¥‡¥’¬«°—π ‡¢â“°√–· ‡≈◊Õ¥‰°à∑¥≈Õß µ—«≈– 1

¡≈. „π«—π∑’Ë 7 À≈—ß©’¥‡™◊ÈÕ§√—Èß ÿ¥∑â“¬ ¶à“‰°à∑¥

≈Õß‡°Á∫Õ‘¡¡Ÿπ´’√—Ë¡ ∑’Ë -20°C ·≈–π”¡“Õÿàπ„π

waterbath ∑’ËÕÿ≥À¿Ÿ¡‘ 56°C π“π 30 π“∑’ °àÕπ„™â

∑¥ Õ∫ cross-virus neutralization test

°“√·¬°‡™◊ÈÕ‰«√— 

∑”°“√·¬°‡™◊ÈÕ‰«√— ¥—ß«‘∏’°“√µàÕ‰ªπ’È

1. °“√·¬°‡™◊ÈÕ‰«√— „π‰¢à‰°àøí°

π”µ—«Õ¬à“ßπÈ”„ ¢Õß‡¬◊ËÕ∫ÿ¢âÕ·≈–¢Õß‡À≈«

¿“¬„π À≈Õ¥≈¡ ¡â“¡·≈–‰µ ·≈–≈”‰ â à«πª≈“¬

©’¥‡¢â“ allantoic cavity (AC) ¢Õß‰¢à‰°àøí°Õ“¬ÿ 10-11

«—π øÕß≈– 0.2 ¡≈. µ—«Õ¬à“ß≈– 7 øÕß µ√«®°“√

‡ª≈’Ë¬π·ª≈ß¢Õß embryo ·≈– chorioallantoic mem-

brane (CAM) ‰¢àøí°∑’Ëµ“¬À≈—ß©’¥ 48 ™—Ë«‚¡ß π”

allantoic fluid ∑¥ Õ∫À“‡™◊ÈÕ Newcastle disease

virus (NDV) ‚¥¬«‘∏’ Haemagglutination & haemag-

glutination inhibition (HA&HI) test  à«πµ—∫ embryo,

CAM ·≈– allantoic fluid π”¡“∫¥√«¡°—π ªíòπ·¬°

πÈ”„ ÕÕ° ©’¥‡¢â“ AC ¢Õß‰¢à‰°à™ÿ¥„À¡à ∑”µàÕÕ’° 2

passages ‡°Á∫‡™◊ÈÕ‰«√— ®“° passage ∑’Ë 3 ∑’Ë -80°C

‡æ◊ËÕπ”‰ª‡æ“–·¬°‡™◊ÈÕ„π CELi cells

2. °“√·¬°‡™◊ÈÕ„π chick embryo liver (CELi)

cells

π”µ—«Õ¬à“ßπÈ”„ ¢Õßµ—∫ embryo, CAM ·≈–

allantoic fluid ®“°µ—«Õ¬à“ß·¬°‡™◊ÈÕ„π‰¢à‰°àøí° pas-

sage ∑’Ë 3 ∫¥√«¡°—π·≈–π”¡“‡æ“–‡≈’È¬ß„π CELi

cells Õ“¬ÿ 3 «—π À≈ÿ¡≈– 0.2 ¡≈. µ—«Õ¬à“ß≈– 3 À≈ÿ¡

Õ∫∑’Ë 37°C „π CO2 incubator π“π 1 ™—Ë«‚¡ß ‡µ‘¡

Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë¡’ fetal calf serum 1% Õ∫µàÕ„π

CO2 incubator µ√«®æ¬“∏‘ ¿“æ¢Õß‡´≈≈å (cyto-

pathic effect, CPE) ∑ÿ°«—π‡¡◊ËÕµ√«®æ∫ CPE ª√–¡“≥

50-80% ‡°Á∫ culture fluid ‚¥¬ freeze and thaw 1

§√—Èß π”¡“‡æ“–‡≈’È¬ßµàÕ„π CELi cells ™ÿ¥„À¡àÕ’° 5

passages °àÕπ‡æ“–‡≈’È¬ß„π Vero cells

3. °“√·¬°‡™◊ÈÕ„π Vero cells

π” culture fluid ¢Õß CELi cells „π passages

∑’Ë 6 ‡æ“–‡≈’È¬ß„π Vero cells Õ“¬ÿ 1 «—π À≈ÿ¡≈– 0.3
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¡≈. µ—«Õ¬à“ß≈– 3 À≈ÿ¡ Õ∫∑’Ë 37° C „π CO2 incu-

bator π“π 1 ™—Ë«‚¡ß ‡µ‘¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë¡’ fetal

calf serum 1% Õ∫µàÕ„π CO2 incubator µ√«® CPE

∑ÿ°«—π ∂â“µ√«®æ∫CPE ª√–¡“≥ 80% π”‡´≈≈å‰ª

freeze and thaw 1 §√—Èß ·≈â«π” culture fluid ‰ª

‡æ“–‡™◊ÈÕ„π Vero cells ™ÿ¥„À¡à ∑” serial passages

„π Vero cells µàÕÕ’° 6 §√—Èß §√—Èß ÿ¥∑â“¬ ‡°Á∫‡™◊ÈÕ

‰«√— ∑’Ë -80°C

°“√µ√«®‚¥¬«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å

1. π”‰µ ¡â“¡ ·≈–µàÕ¡‡∫Õ√å´à“¢Õß‰°àªÉ«¬

¡“µ√«®À“‡™◊ÈÕ Infectious bursal disease virus(IBDV)

‚¥¬«‘∏’ direct FA test (™âÕß¡“» ·≈–π‘¡‘µ√, 2536)

2. µ√«®°“√µ‘¥‡™◊ÈÕ avian reovirus „π in-

fected CELi cells ·≈– Vero cells ‚¥¬‡æ“–‡≈’È¬ß

‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â„π CELi cells 2 §√—Èß ·≈– Vero

cells 1 §√—Èß ‡¡◊ËÕµ√«®æ∫ CPE π”‡´≈≈å∑’Ë‡≈’È¬ß∫π

coverglass ¿“¬À≈—ßÀ¬Õ¥‡™◊ÈÕ„π CELi cells 24

™—Ë«‚¡ß·≈–„π Vero cells 48 ™¡. ¡“≈â“ß¥â«¬ PBS 1

§√—Èß ·≈â«·™à„π acetone π“π 10 π“∑’ ®“°π—Èππ”

coverglass ¡“µ√«®‚¥¬«‘∏’ indirect FA test µ“¡

«‘∏’°“√¢Õß Kawamura (1977) µ√«®°“√µ‘¥‡™◊ÈÕ avian

reovirus ¥â«¬°≈âÕßø≈ŸÕÕ‡√ ‡´π∑å

°“√∑” Cross -virus neutralization test

„™â«‘∏’ alpha-neutralization test ·∫∫ con-

stant-serum,variable-virus ∑”‰«√— π‘«∑√“‰≈‡´

™—Ëπ‡∑ µå 2 µ—«Õ¬à“ß §◊Õ ‡™◊ÈÕ‰«√— Õâ“ßÕ‘ß avian

reovirus  ‡µ√π S1133 ·≈–‡™◊ÈÕ∑âÕß∑’Ë∑’Ë·¬°‰¥â

·≈–µâÕß°“√∑¥ Õ∫ ∑—Èß 2  ‡µ√πºà“π°“√‡æ“–

‡≈’È¬ß„π Vero cells ¡“·≈â« 7 §√—Èß π”‡™◊ÈÕ‰«√— ∑—Èß 2

 ‡µ√π ¡“‡®◊Õ®“ß∑”‡ªìπ ten-fold dilution µ—Èß·µà

√–¥—∫ 10-1 ∂÷ß 10-8 º ¡‡™◊ÈÕ‰«√— ·µà≈– ‡µ√π°—∫

‰Œ‡ªÕ√åÕ‘¡¡Ÿπ´’√—Ë¡‡©æ“–µàÕ‡™◊ÈÕ avian reovirus

 ‡µ√π S1133 ∑’Ë‡®◊Õ®“ß 5 ‡∑à“ ®”π«π‡∑à“°—π π”

 à«πº ¡ ’́√—Ë¡-‰«√—  ·™à„π waterbath ∑’ËÕÿ≥À¿Ÿ¡‘ 37°

C π“π 1 ™¡. ·≈â« inoculate  à«πº ¡·µà≈– dilution

ª√‘¡“≥ 0.1 ¡≈./À≈ÿ¡ ∫π Vero cells Õ“¬ÿ 1 «—π

∑’Ë‡≈’È¬ß„π 48-well tissue culture plate  à«πº ¡≈–

4 À≈ÿ¡ ‡æ◊ËÕÀ“‡™◊ÈÕ‰«√— ∑’ËÀ≈ß‡À≈◊ÕÕ¬Ÿà À≈—ßÕ∫„π

CO2 incubator π“π 1 ™¡. ‡µ‘¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë

‰¡à¡’ fetal calf serum ‡ªìπ à«πº ¡ ª√‘¡“≥ 0.5

¡≈./À≈ÿ¡ Õ∫µàÕ„π CO2 incubator  à«π virus control

∑”‡™àπ‡¥’¬«°—π ·µà„™â MEM ·∑π‰Œ‡ªÕ√åÕ‘¡¡Ÿπ´’

√—Ë¡„π«—π∑’Ë 8 Õà“πº≈°“√‡°‘¥ neutralization test

¢Õß‡™◊ÈÕ‰«√— ·µà≈– ‡µ√π π”¡“§”π«≥§à“ TCID50

·≈– neutralizing index (NI) µ“¡«‘∏’¢Õß American

Association of Avian Pathologists (1980)

°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå∏√√¡¥“·≈–

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫≈”· ß àÕß

ºà“π

 ”À√—∫°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå

∏√√¡¥“ π” infected CELi cells ·≈– infected Vero

cells ∑’Ë‡≈’È¬ß∫π coverglass ·≈– inoculate ‡™◊ÈÕ

‰«√— ∑’Ë·¬°‰¥â ́ ÷Ëß‡æ“–‡≈’È¬ß„π CELi cells ·≈– Vero

cells ¡“·≈â« ®”π«π 4 ·≈– 6 §√—Èßµ“¡≈”¥—∫

‡¡◊ËÕµ√«®æ∫°“√‡°‘¥ CPE 50-80% π” coverglass

¡“≈â“ß¥â«¬ PBS 1 §√—Èß ·™à„π 10% buffered forma-

lin 24 ™¡. π”¡“¬âÕ¡¥â«¬ ’ haematoxylin&eosin

(H&E) µ√«®°“√‡°‘¥ inclusion bodies ¥â«¬

°≈âÕß®ÿ≈∑√√»πå∏√√¡¥“

 ”À√—∫°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§

µ√Õπ·∫∫≈”· ß àÕßºà“π (TEM) ‡æ◊ËÕ»÷°…“√Ÿª
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√à“ß·≈–≈—°…≥–¢Õß‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â ‡µ√’¬¡

µ—«Õ¬à“ß infected Vero cells ∑’Ë‡æ“–‡≈’È¬ß‡™◊ÈÕ‰«√— 

∑’Ë·¬°‰¥â passage ∑’Ë 7 ‡æ“–‡≈’È¬ßπ“π 18 ™¡. ‡°‘¥

CPE ª√–¡“≥ 50% ≈â“ß¥â«¬ phosphate buffer (pH

7.4) ∑’Ë 4°C 3 §√—Èß fix ¥â«¬ 2.5% glutaraldehyde ·≈–

1% osmium tetroxide ∑’Ë 4°C µ“¡≈”¥—∫ ºà“π

¢∫«π°“√dehydration ¥â«¬ alcohol series ®“°π—Èπ

infiltrate ·≈– embed ¥â«¬ epon mixture ‡æ◊ËÕ∑”

‡ªìπ∫≈ÁÕ§ µ—¥ section „Àâ‰¥â¢π“¥ 700°A ¬âÕ¡¥â«¬

 ’ uranyl acetate ·≈– lead citrate π”‰ªµ√«®¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫≈”· ß àÕßºà“π

(JEOL model TEM-1200)

°“√·¬°‡™◊ÈÕ·∫§∑’‡√’¬

π”µ—«Õ¬à“ßÕ«—¬«–¿“¬„π‰¥â·°àªÕ¥ À—«„®

µ—∫ ‰µ ·≈– swab ¢Õß‡À≈«¿“¬„π¢âÕ¢“ ¡“‡æ“–

‡™◊ÈÕ∫π blood agar ·≈– MacConkey agar Õ∫∑’Ë 37°

C π“π 18-24 ™¡.®“°π—Èπ‡≈◊Õ°‚§‚≈π’∑’Ë¡’≈—°…≥–

°≈¡πŸπ  ’¢“«∂÷ß ’∑Õß ¡’ hemolysis ·∫∫ double

zone ∫π blood agar ·≈–‰¡à‡®√‘≠∫π MacConkey

agar ¡“¬âÕ¡ ’·°√¡ ·≈–∑¥ Õ∫∑“ß™’«‡§¡’‚¥¬

¥—¥·ª≈ßµ“¡«‘∏’¢Õß Carter and Cole (1990) ·≈–

Barrow and Feltham (1995)

π”‡™◊ÈÕ∑’Ë·¬°‰¥â∑¥ Õ∫À“§«“¡‰«µàÕ¬“

µâ“π®ÿ≈™’æ ‚¥¬«‘∏’ agar disc diffusion test µ“¡

¡“µ√∞“π¢Õß National Committee for Clinical Labo-

ratory Standards (1997)

°“√µ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

π”µ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–¿“¬„π∑’Ë·™à„π

10% buffered formalin ·≈â« embed „πæ“√“øîπ

µ—¥„Àâ¡’§«“¡Àπ“ 5 ‰¡§√Õπ·≈â«¬âÕ¡¥â«¬ ’ H&E

µ√«®°“√‡ª≈’Ë¬π·ª≈ß∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¥â«¬

°≈âÕß®ÿ≈∑√√»πå∏√√¡¥“

º≈

º≈°“√·¬°‡™◊ÈÕ‰«√— 

®“°°“√©’¥µ—«Õ¬à“ßπÈ”„ ¢Õß‡¬◊ËÕ∫ÿ¢âÕ·≈–

¢Õß‡À≈«¿“¬„π À≈Õ¥≈¡ ¡â“¡·≈–‰µ ·≈–≈”‰ â

 à«πª≈“¬ ‡¢â“ AC ¢Õß‰¢à‰°àøí° æ∫«à“‰¢à‰°àøí°∑’Ë

©’¥µ—«Õ¬à“ß À≈Õ¥≈¡ ¡â“¡·≈–‰µ ·≈–≈”‰ â à«π

ª≈“¬ µ“¬µ—Èß·µà passage ·√° „π«—π∑’Ë 3-5 ®”π«π

3 øÕß  à«π‰¢àøí°∑’Ë©’¥µ—«Õ¬à“ß‡¬◊ËÕ∫ÿ¢âÕ·≈–

¢Õß‡À≈«¿“¬„π µ“¬„π passage ∑’Ë 2 ·≈– 3 „π

«—π∑’Ë 3 ·≈– 5 À≈—ß©’¥ ®”π«π 4 øÕß embryo

·§√–·°√Áπ ¡’≈”µ—« ’·¥ß (haemorrhage) µ—∫·≈–

¡â“¡¡’¢π“¥„À≠à µ√«®æ∫À¬àÕ¡‡π◊ÈÕµ“¬ ’‡À≈◊Õß

∑’Ëº‘«µ—∫ ∑’Ë CAM µ√«®æ∫®ÿ¥‡π◊ÈÕµ“¬ ’¢“« ¢π“¥

ª≈“¬‡¢Á¡À¡ÿ¥°√–®“¬∫π CAM  à«π‰¢àøí°∑’Ë¶à“

„π«—π∑’Ë 7 À≈—ß©’¥ µ√«®æ∫ embryo ¡’¢π“¥‡≈Á°

°«à“ª°µ‘ µ—∫·≈–¡â“¡¡’¢π“¥‚µ æ∫À¬àÕ¡‡π◊ÈÕ

µ“¬∑’Ëº‘«µ—∫

®“°°“√µ√«® allantoic fluid ‚¥¬«‘∏’ HA&HI

test µ√«®‰¡àæ∫‡™◊ÈÕ Newcastle disease virus (NDV)

‡¡◊ËÕπ”µ—«Õ¬à“ß embryo ¢Õß‰¢à‰°àøí°∑’Ëµ“¬

„π passage 3 ‡æ“–‡™◊ÈÕ„π CELi cells µ√«®æ∫

°“√‡°‘¥CPE Õ¬à“ß√«¥‡√Á«¿“¬„π 24 ™¡. „π pas-

sage ·√° ‡ªìπ·∫∫ syncytium formation (Figure 1)

§◊Õºπ—ß‡´≈≈å∑’Ëµ‘¥‡™◊ÈÕ‰«√— ®–À“¬‰ª ‡°‘¥ cell fu-

sion „π«—π∂—¥‰ª®–≈Õ° æ∫ giant cells ≈Õ¬Õ¬Ÿà„π

Õ“À“√‡≈’È¬ß‡™◊ÈÕ

πÕ°®“°π’È‡¡◊ËÕπ” culture fluid ¢Õß CELi

cells „π passage ∑’Ë 6 ‡æ“–‡≈’È¬ß„π Vero cells
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µ√«®æ∫ CPE „π«—π∑’Ë 2 À≈—ßÀ¬Õ¥‡™◊ÈÕ ‡ªìπ·∫∫

syncytium formation æ∫‡ªìπ°≈ÿà¡ cell fusion ∫π

monolayer ‡¡◊ËÕ∑” serial passage „π Vero cells CPE

®–‡°‘¥Õ¬à“ß√«¥‡√Á« µ—Èß·µà passage ∑’Ë 2 ‚¥¬µ√«®

æ∫¿“¬„π 24 ™¡.À≈—ß®“°π—Èπ„π«—π∂—¥‰ª syncytial

cells ®–¡’¢π“¥„À≠à æ∫°“√‡°‘¥ CPE ∂÷ß 90% ¢Õß

monolayer (Figure 2) ‡¡◊ËÕπ” infected CELi cells

·≈– infected Vero cells ¬âÕ¡¥â«¬ ’ H&E µ√«®æ∫

eosinophilic intracytoplasmic inclusion bodies ¿“¬„π

multinucleate syncytia ¢Õß‡´≈≈å∑—Èß Õß™π‘¥ ‡™◊ÈÕ

‰«√— ∑’Ë·¬°‰¥â‡√’¬°«à“ ‡µ√π Kb538/40

º≈°“√µ√«®¥â«¬«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å

1. ®“°°“√µ√«®À“‡™◊ÈÕ IBDV„π‡π◊ÈÕ‡¬◊ËÕ‰µ

¡â“¡ ·≈–µàÕ¡‡∫Õ√å´à“¢Õß‰°àªÉ«¬∑—Èß Õßµ—« µ√«®

‰¡àæ∫‡™◊ÈÕ IBDV ‚¥¬«‘∏’ direct FA. test

2. ®“°°“√π” infected CELi cells ·≈– in-

fected Vero cells ¡“µ√«®À“‡™◊ÈÕ avian reovirus

Figure 1 Syncytial-type CPE in avian reovirus-infected CELi cells.

a) uninfected culture   b) infected culture.
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‚¥¬«‘∏’ indirect FA. test µ√«®æ∫°“√‡√◊Õß· ß

¢Õß‡™◊ÈÕ avian reovirus „π cytoplasm ·≈–¬—ßæ∫

°“√‡√◊Õß· ß¢Õß°≈ÿà¡Õπÿ¿“§‰«√— ¡’≈—°…≥–‡ªìπ

‡¡Á¥ (granular fluorescent masses) °√–®“¬„π cyto-

plasm ¢Õß multinucleate syncytia „π‡´≈≈å∑—Èß Õß

™π‘¥ (Figure 3)

º≈°“√∑” cross-virus neutralization test

®“°°“√∑”‰«√— π‘«∑√“‰≈‡´™—Ëπ‡∑ µå

√–À«à“ß‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â°—∫‰Œ‡ªÕ√åÕ‘¡¡Ÿπ´’√—Ë¡µàÕ

‡™◊ÈÕ‰«√— Õâ“ßÕ‘ß avian reovirus  ‡µ√π S1133 æ∫

«à“‡™◊ÈÕ∑’Ë∑”°“√∑¥ Õ∫ “¡“√∂π‘«∑√“‰≈´å ·Õπµ‘

´’√—Ë¡‡©æ“–µàÕ‡™◊ÈÕ avian reovirus  ‡µ√π S1133‰¥â

‚¥¬¡’§à“ NI ‡∑à“°—∫ 2.0  à«π homologous antiserum

¡’§à“ NI ‡∑à“°—∫ 2.5 §à“ NI ¢Õß‡™◊ÈÕ‰«√— ∑—Èß Õß

·µ°µà“ß°—π 0.5 · ¥ß«à“‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â‡ªìπ‡™◊ÈÕ

avian reovirus

Figure 2 Focal areas of cell fusion of the adapted avian reovirus strain Kb538/40 in Vero cells

a) uninfected culture b) infected culture.
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º≈°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ

·∫∫≈”· ß àÕßºà“π

®“°°“√π” infected Vero cells µ√«®À“

Õπÿ¿“§‰«√— ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫

≈”· ß àÕßºà“π µ√«®æ∫°≈ÿà¡¢ÕßÕπÿ¿“§‰«√— 

‡√’¬ß‡ªìπ·∂«Õ¬Ÿà„π cytoplasm ¢Õß‡´≈≈å ‡ªìπ‡™◊ÈÕ

‰«√— „π°≈ÿà¡¢Õß Reoviridae ¡’≈—°…≥–‡ªìπÀ°

‡À≈’Ë¬¡ (icosahedral) ¡’ core Õ¬Ÿàµ√ß°≈“ß¡’ capsid 2

™—Èπ ‰¡à¡’ enveloped ¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 60-80

nm. (Figure 4)

º≈°“√·¬°‡™◊ÈÕ·∫§∑’‡√’¬

®“°°“√π”ªÕ¥ À—«„® µ—∫ ‰µ ·≈– swab

¢Õß‡À≈«¿“¬„π¢âÕ¢“¢Õß‰°àªÉ«¬¡“‡æ“–∫π blood

agar ·≈– MacConkey agar  “¡“√∂·¬°‡™◊ÈÕ Sta-

phylococcus aureus ‰¥â®“°∑ÿ°Õ«—¬«–∑’Ë‡æ“–‡™◊ÈÕ ‚¥¬

‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë ‡æ“–‰¥â¡’‚§‚≈π’ ’ ‡À≈◊Õß∑Õß

hemolysis ·∫∫ double zone ∫π blood agar (Figure

Figure 3 Intracytoplasmic fluorescence and large granular masses of syncytial cells inoculated with

avian reovirus strain Kb538/40 a) infected CELi cells b) infected Vero cells.

(Indirect fluorescent antibody test).
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Figure 4 Electron micrograph of reovirus strain Kb538/40 isolated from a lame broiler chicken in the

cytoplasm of Vero cells.

5) ·≈–‰¡à‡®√‘≠∫π MacConkey agar ¡’√Ÿª√à“ß°≈¡

µ‘¥ ’·°√¡∫«° ‡¡◊ËÕπ”¡“∑¥ Õ∫∑“ß™’«‡§¡’„Àâº≈

Mobile (-), Catalase (+), Oxidase (-), Oxidation-

Fermatation (F) ·≈– Glucose (+) ´÷Ëß· ¥ß«à“‡ªìπ

‡™◊ÈÕ„π°≈ÿà¡ Staphylococcus ·≈–‡™◊ÈÕ∑’Ë·¬°‰¥â„Àâº≈

∫«°°—∫°“√∑¥ Õ∫ Coagulase, Dnase, Mannitol

·≈– Maltose · ¥ß«à“‡ªìπ‡™◊ÈÕ Staphylococcus

aureus (Carter and Cole,1990; Barrow and

Feltham,1995)

®“°°“√∑¥ Õ∫À“§«“¡‰«¢Õß‡™◊ÈÕµàÕ¬“

µâ“π®ÿ≈™’æ æ∫«à“ ‡™◊ÈÕ¡’§«“¡‰« (sensitive) µàÕ¬“

Bacitracin, Cephalothin, Chloramphenicol,

Gentamycin, Kanamycin, Novobiocin, Polymycin B

·≈–Sulfamethoxazone+Trimethoprim ·≈–‡™◊ÈÕ¥◊ÈÕ

(resistant) µàÕ¬“ Ampicillin, Cloxacillin, Erythromy-

cin, Lincomycin, Neomycin, Norfloxacin, Oxytetra-

cycline, Penicillin G ·≈– Streptomycin

º≈°“√µ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

®“°°“√µ√«®√Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ æ∫

‡™◊ÈÕ·∫§∑’‡√’¬√Ÿª√à“ß°≈¡ (coccoid) „π nodular le-

sions ¿“¬„πªÕ¥ ∑’ËÀ—«„®æ∫‡¡Á¥‡≈◊Õ¥¢“«™π‘¥

heterophil, macrophage ·≈– lymphocyte

cells·∑√°Õ¬Ÿà√–À«à“ß‡ âπ„¬°≈â“¡‡π◊ÈÕÀ—«„®·≈–

æ∫‡¬◊ËÕÀÿâ¡À—«„®Õ—°‡ ∫  à«π∑’Ëµ—∫æ∫°≈ÿà¡

lymphocyte cells °√–®“¬Õ¬Ÿà√Õ∫Ê portal area

«‘®“√≥å

‚√§¢âÕÕ—°‡ ∫∑’Ëæ∫„π‰°à°√–∑ß∑’Ë®—ßÀ«—¥

°√–∫’Ë§√—Èßπ’È ‰°àªÉ«¬· ¥ßÕ“°“√¢âÕ∫«¡·≈–‰¡à

‡§≈◊ËÕπ‰À« °“√À“ “‡Àµÿ¢Õß‚√§®÷ß‡ªìπ ‘Ëß ”§—≠

‡π◊ËÕß®“°¡’À≈“¬ “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥¢âÕÕ—°‡ ∫„π‰°à

°“√·¬°‡™◊ÈÕ avian reovirus ®“°µ—«Õ¬à“ß —µ«åªÉ«¬

Õ“®„™â‰¢à‰°àøí°À√◊Õ‡´≈≈å‡æ“–‡≈’È¬ß°Á‰¥â Guneratne

et al.(1982) »÷°…“°“√·¬°‡™◊ÈÕ avian reovirus æ∫«à“

°“√©’¥µ—«Õ¬à“ß‡¢â“ yolk sac (YS) À√◊Õ inoculate

≈ß„π CELi cells ‡ªìπ«‘∏’∑’Ë¥’∑’Ë ÿ¥ ¡’§«“¡‰« ŸßµàÕ

°“√·¬°‡™◊ÈÕ avian reovirus ·≈–„Àâ virus titers „π

√–¥—∫ Ÿß¥â«¬  à«πµ—«Õ¬à“ß∑’Ë„™â„π°“√·¬°‡™◊ÈÕ ∂â“
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„™âÕÿ®®“√–®–·¬°‡™◊ÈÕ‰¥â„π passage ·√° ·µà∂â“

„™â‡¬◊ËÕ∫ÿ¢âÕ®–µ√«®æ∫æ¬“∏‘ ¿“æ¢Õß embryo À√◊Õ

CELi cells„π passage ∑’Ë 2 „π°“√·¬°‡™◊ÈÕ avian

reovirus ®“°‰°àªÉ«¬„π§√—Èßπ’È ©’¥µ—«Õ¬à“ß‡¢â“ allan-

toic cavity (AC) ∑—Èßπ’È¡’®ÿ¥ª√– ß§å‡æ◊ËÕ·¬°‡™◊ÈÕ‰«

√— Õ◊ËπÊ∑’ËÕ“®‡°‘¥√à«¡ ‡™àπ‡™◊ÈÕ NDV À≈—ß©’¥

µ—«Õ¬à“ßµ√«®æ∫ «‘°“√¢Õß embryo ·≈– CAM

 Õ¥§≈âÕß°—∫√“¬ß“π°“√·¬°‡™◊ÈÕ avian reovirus

¢Õß Glass et al.(1973) ∑’Ë©’¥‡¢â“∑“ß YS ·≈– AC,

Guneratne et al. (1982) ∑’Ë©’¥‡¢â“ YS, CAM ·≈– AC

·≈– Hieronymus et al.(1983) ∑’Ë·¬°‡™◊ÈÕ avian reo-

virus ‚¥¬©’¥µ—«Õ¬à“ß‡¢â“ AC, CAM ·≈– YS ·µà

 Õß√“¬·√°µ√«®‰¡àæ∫°“√µ“¬·≈–«‘°“√¢Õß em-

bryo ‡¡◊ËÕ©’¥‡¢â“ AC ∑’Ë‡ªìπ‡™àππ’ÈÕ“®‡π◊ËÕß®“°

µ—«Õ¬à“ß∑’Ë„™â·¬°‡™◊ÈÕ¡’ virus titers „π√–¥—∫ Ÿß

‚¥¬‡©æ“–„πÕÿ®®“√– ∑—Èßπ’È‡π◊ËÕß®“°‰°àªÉ«¬®–¢—∫

‡™◊È Õ ‰«√—   „πª√‘¡“≥ Ÿ ßÕÕ°¡“°—∫Õÿ®®“√–

(Olson,1980) À√◊ÕÕ“®‡ªìπ‡æ√“–‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â

¡’§«“¡√ÿπ·√ß Ÿß (Hieronymus et al.,1983; Tang et

al., 1987a) ‡¡◊ËÕπ”µ—«Õ¬à“ß¢Õß‰¢àøí°∑’Ëµ“¬ ‡æ“–

‡≈’È¬ß„π CELi cells µ√«®æ∫ CPE Õ¬à“ß√«¥‡√Á«

¿“¬„π 24 ™¡.‡ªìπ·∫∫ syncytium formation ‡¡◊ËÕ

¬âÕ¡¥â«¬ ’ H&E µ√«®æ∫ eosinophilic intracyto-

plasmic inclusion bodies ´÷Ëß‡ªìπ≈—°…≥–¢Õß‡™◊ÈÕ

reovirus (van der Heide,1977; Guneratne et al.1982)

‡¡◊ËÕπ”‡™◊ÈÕ avian reovirus ∑’Ë·¬°‰¥â‰ª‡æ“–‡≈’È¬ß„π

Vero cells ́ ÷Ëß‡ªìπ mammalian cell line µ√«®æ∫ CPE

≈—°…≥–‡ªìπ°≈ÿà¡¢Õß cell fusion  Õ¥§≈âÕß°—∫

√“¬ß“π¢Õß Barta et al.(1984) ·≈– Wilcox et al.

(1985) ∑’Ë∑”°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ avian reovirus  ‡µ√π

WVU2937 ·≈– ‡µ√π RAM-1 µ“¡≈”¥—∫ ´÷Ëß‡™◊ÈÕ

RAM-1 ‡ªìπ  ‡µ√π‡¥’¬«„π 6  ‡µ√π∑’Ë∑”°“√

»÷°…“·≈–∑”„Àâ‡°‘¥ CPE „π Vero cells °“√ adap-

tation ¢Õß‡™◊ÈÕ avian reovirus „π Vero cells ¡’

ª√–‚¬™πå„™â„π°“√»÷°…“§ÿ≥ ¡∫—µ‘¢Õß‡™◊ÈÕ avian

reovirus ·≈–∑¥ Õ∫‚√§π’È∑“ß´’√—Ë¡«‘∑¬“

‡π◊ËÕß®“°ª√–À¬—¥‡«≈“·≈–§à“„™â®à“¬ ‡æ√“–‡ªìπ

‡´≈≈å‡æ“–‡≈’È¬ßµàÕ‡π◊ËÕß  “¡“√∂ subculture ‰¥â

·≈–„™â‡«≈“‡µ√’¬¡‡´≈≈å‡æ’¬ß 1 «—π

„π°“√¬◊π¬—π™π‘¥¢Õß‡™◊ÈÕ avian reovirus

Figure 5 Staphylococcus aureus (B-hemolysis) on bovine blood agar.
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∑”‰¥âÀ≈“¬«‘∏’ °“√„™â«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å

‡ªìπ«‘∏’∑’Ë¡’§«“¡·¡àπ¬”·≈–®”‡æ“– Ÿß „Àâº≈°“√

∑¥ Õ∫‡√Á« ®“°°“√µ√«® syncytial cells ¢Õß CELi

·≈– Vero cells µ√«®æ∫°“√‡√◊Õß· ß‡©æ“–„π à«π

cytoplasm ¢Õß‡´≈≈å∑’Ëµ‘¥‡™◊ÈÕ ·≈–°≈ÿà¡Õπÿ¿“§

‰«√— ¡’≈—°…≥–‡ªìπ granular masses (Glass et

al.,1972; Guneratne et al.,1982) ®“°°“√∑” cross-

virus neutralization test æ∫«à“‡™◊ÈÕ avian reovirus

∑’Ë·¬°‰¥â “¡“√∂π‘«∑√“‰≈´å‰Œ‡ªÕ√åÕ‘¡¡Ÿπ´’√—Ë¡

‡©æ“–µàÕ‡™◊ÈÕ avian reovirus  ‡µ√π S1133 · ¥ß

«à“‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â¡’ antigenic relationship °—∫

reovirus ‡µ√π S1133 „π°“√»÷°…“√Ÿª√à“ß·≈–

≈—°…≥–¢Õß‡™◊ÈÕ‰«√— ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§

µ√Õπ·∫∫≈”· ß àÕßºà“π ‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â®—¥

Õ¬Ÿà„π°≈ÿà¡ Reoviridae ·≈–¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

60-80 nm. µ√«®æ∫‡©æ“–„π cytoplasm ¢Õß

‡´≈≈å∑’Ëµ‘¥‡™◊ÈÕ‰«√—  (Glass et al.,1973; Rosenberger

and Olson, 1997)

‡™◊ÈÕ Staphylococcus aureus ∑’Ë·¬°‰¥â®“°

¢âÕ‡ªìπ‡™◊ÈÕ·∑√°´âÕπ∑’Ë¡—°‡°‘¥µ“¡¡“À≈—ß reoviral

arthritis (Kibenge et al.,1982) πÕ°®“°π’È¬—ßæ∫‡™◊ÈÕ

„πªÕ¥ À—«„® µ—∫ ·≈–‰µ‰°àªÉ«¬· ¥ß∂÷ß°“√µ‘¥

‡™◊ÈÕ„π°√–· ‡≈◊Õ¥ (bacteraemia) °“√·¬°‡™◊ÈÕ S.

aureus  π—∫ πÿπº≈°“√µ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“∑’Ë

æ∫‡™◊ÈÕ·∫§∑’‡√’¬√Ÿª√à“ß°≈¡„πªÕ¥  à«π°“√

µ√«®æ∫√Õ¬‚√§„π°≈â“¡‡π◊ÈÕÀ—«„® Õ¥§≈âÕß°—∫

√“¬ß“π¢Õß van der Heide (1977) ·≈– Rosenberger

and Olson (1997)∑’Ëæ∫°“√·∑√°µ—«¢Õß heterophils

„π°≈â“¡‡π◊ÈÕÀ—«„®‰°à∑’Ëµ‘¥‡™◊ÈÕ avian reovirus „π

√“¬ß“ππ’È¬—ßµ√«®æ∫ macrophage ·≈– lymphocyte

cells ¥â«¬ ‡π◊ËÕß®“°¡’°“√µ‘¥‡™◊ÈÕ S. aureus ‡ªìπ

 “‡Àµÿ√à«¡

®“°°“√»÷°…“¢Õß MacKenzie and Bains

(1976) ·≈– Kibenge et al.(1982) æ∫«à“‚√§¢âÕ·≈–

‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫ ‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ avian reovirus

‡ªìπ “‡Àµÿπ”°àÕπ ·µà‰°à®–‰¡à· ¥ßÕ“°“√ªÉ«¬

(subclinical) ‡™◊ÈÕ‰«√— ®–∑”≈“¬√–∫∫¿Ÿ¡‘§ÿâ¡°—π

(Rinehart and Rosenberger, 1983) ∑”„Àâ‡°‘¥°“√

µ‘¥‡™◊ÈÕÕ◊ËπÊ·∑√°´âÕπ‰¥âßà“¬ ∑’Ëæ∫∫àÕ¬§◊Õ‡™◊ÈÕ S.

aureus ´÷Ëß¡’Õ¬Ÿà„π ‘Ëß·«¥≈âÕ¡ ∑”„Àâ‚√§√ÿπ·√ß¢÷Èπ

‰°à®–· ¥ßÕ“°“√æ√âÕ¡∑—Èß¡’«‘°“√¢âÕ·≈–‡¬◊ËÕ∫ÿ¢âÕ

Õ—°‡ ∫ (MacKenzie and Bains,1976; Kibenge et

al.,1982) ¥—ßπ—Èπ°“√§«∫§ÿ¡‡™◊ÈÕ S. aureus „πΩŸß®÷ß

‡ªìπ ‘Ë ß ”§—≠∑’Ë ™à «¬≈¥§«“¡ Ÿ≠‡ ’ ¬≈ß‰¥â

πÕ°®“°π’È°“√∑¥ Õ∫§«“¡‰«¢Õß¬“ªØ‘™’«π–®–

∑”„Àâ‡≈◊Õ°™π‘¥¢Õß¬“‰¥â∂Ÿ°µâÕß Tanner (1994)

·π–π”„Àâ„™â Novobiocin ¢π“¥ 200-350 °√—¡º ¡

Õ“À“√ 1 µ—π ®–„Àâº≈¥’„π°“√√—°…“°“√µ‘¥‡™◊ÈÕ S.

aureus

√“¬ß“ππ’È‡ªìπ°“√¬◊π¬—π°“√‡°‘¥‚√§ reoviral

arthritis/ tenosynovitis „π‰°à°√–∑ß„π¿“§„µâ¢Õß

ª√–‡∑»‰∑¬ πÕ°®“°π’È‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â “¡“√∂

π”‰ªæ—≤π“‡µ√’ ¬¡ ‡ªìπ™’ «¿—≥±å ‡æ◊Ë Õµ√«®

·Õπµ‘∫Õ¥’„πø“√å¡‰°àµàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥π. æ.π‘¡‘µ√ ‰µ√«π“∏√√¡ ºŸâ

‡™’Ë¬«™“≠¥â“π«‘®—¬·≈–™—π Ÿµ√‚√§ —µ«å∑’Ë π—∫ πÿπ

°“√»÷°…“ Dr.S. Taniguchi ºŸâ‡™’Ë¬«™“≠™“«≠’ËªÿÉπ∑’Ë

™à«¬¬◊π¬—πº≈∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ Mr.K.T.Lim ·Ààß

Veterinary Research Institute Õ‘‚ª√å ª√–‡∑»

¡“‡≈‡´’¬∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå‡™◊ÈÕ avian reovirus

 ‡µ√πS1133 ·≈–·Õπµ‘́ ’√—Ë¡‡©æ“–µàÕ‡™◊ÈÕavian reo-
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Hemolytic Escherichia coli „π ÿ°√∑’Ë· ¥ßÕ“°“√∑âÕß‡ ’¬

·≈–°“√¥◊ÈÕ¬“µâ“π®ÿ≈™’æ„π¿“§„µâ¢Õßª√–‡∑»‰∑¬

Hemolytic Escherichia coli in Diarrheic Swine

and Antimicrobial Drug Resistance in Southern Part

of Thailand

Õÿ‰¡ ∫‘≈À¡—¥ »ÿ¿≈—°…≥å ®—π∑√åÕÿ¥¡

Umai Bilhmad Suppaluck Chan-udom

Abstract

During 1997 to 2000, the 543 cases of diarrheic swine and feces were submitted to bacteriology

section, Southern Veterinary Research and Diagnostic Center, Thungsong, Nakhonsrithammarat, Thailand.

The results showed that 220 samples (40.5%) were hemolytic E. coli infection and drug susceptibility tests

were carried on to 16 antimicrobial drugs using agar disc diffusion test. The results revealed that hemolytic

E. coli isolates were resistance to oxytetracycline 100%, doxycycline 98.9%, streptomycin 98.2% and

sensitive to polymycin B 96.8%, colistin 94.5% and amoxicillin + clavulanic acid 73.9%. Hemolytic E. coli

had tendency to become more resistance to cephalothin, ciprofloxacin and amoxicillin + clavulanic acid. The

majority (98.6%) of hemolytic E. coli isolates were resistance to more than 5 antimicrobial drugs. The present

study revealed that the problem of antimicrobial drugs resistance of hemolytic E. coli isolates from diarrheic

swine is a serious stage.

Key words: diarrheic swine, Hemolytic E. coli, susceptibility test, antimicrobial drug

»Ÿπ¬å«‘®—¬·≈–™—π Ÿµ√‚√§ —µ«å¿“§„µâ Õ”‡¿Õ∑ÿàß ß ®—ßÀ«—¥π§√»√’∏√√¡√“™ 80110

Southern Veterinary Research and Diagnostic Center, Thungsong, Nakhonsithammarat, 80110
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∫∑§—¥¬àÕ

®“°µ—«Õ¬à“ß àßµ√«®¢Õß ÿ°√∑’Ë· ¥ßÕ“°“√∑âÕß‡ ’¬∑’Ë àß¡“¬—ß ·ºπ°·∫§∑’‡√’¬«‘∑¬“ »Ÿπ¬å«‘®—¬·≈–

™—π Ÿµ√‚√§ —µ«å¿“§„µâ Õ.∑ÿàß ß ®.π§√»√’∏√√¡√“™ √–À«à“ßªï æ.».2540 ∂÷ß 2543 ®”π«π 543 µ—«Õ¬à“ß

µ√«®æ∫µ‘¥‡™◊ÈÕ Hemolytic E. coli 220 µ—«Õ¬à“ß (40.5%) ·≈–®“°°“√∑¥ Õ∫À“§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ

16 ™π‘¥ ¥â«¬«‘∏’ agar disc diffusion æ∫«à“‡™◊ÈÕ¥◊ÈÕµàÕ¬“ oxytetracycline 100% doxycycline 98.9% ·≈–

streptomycin 98.2%  à«π¬“∑’Ë¡’§«“¡‰« ŸßµàÕ‡™◊ÈÕ ¡’µ“¡≈”¥—∫¥—ßπ’È§◊Õ polymyxin B 96.8% colistin 94.5%

·≈– amoxicillin + clavulanic acid 73.9% ¬“∑’Ë¡’·π«‚πâ¡°“√¥◊ÈÕ¬“‡æ‘Ë¡¡“°¢÷Èπ„πÕπ“§µ§◊Õ cephalothin

ciprofloxacin ·≈– amoxicillin + clavulanic acid ‡™◊ÈÕ à«π„À≠à(98.6%) ¬—ß¥◊ÈÕµàÕ¬“µâ“π®ÿ≈™’ææ√âÕ¡Ê °—π

¡“°°«à“ 5 ™π‘¥ ´÷Ëß®“°°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ∂÷ßªí≠À“°“√¥◊ÈÕ¬“µâ“π®ÿ≈™’æ¢Õß‡™◊ÈÕ Hemolytic E.

coli ∑’Ë‡æ“–·¬°‡™◊ÈÕ‰¥â®“° ÿ°√∑âÕß‡ ’¬«à“Õ¬Ÿà„π¢—Èππà“«‘µ°

§” ”§—≠:  ÿ°√∑âÕß‡ ’¬, Hemolytic E. coli, ∑¥ Õ∫§«“¡‰« ¬“µâ“π®ÿ≈™’æ

§”π”

‚√§∑âÕß‡ ’¬æ∫‰¥â∫àÕ¬§√—Èß„π ÿ°√ ·≈–‡ªìπ

‚√§∑’Ë∑”„Àâ‡°‘¥§«“¡ Ÿ≠‡ ’¬∑“ß‡»√…∞°‘®„π

Õÿµ “À°√√¡°“√‡≈’È¬ß ÿ°√¡“°∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫°—∫

‚√§Õ◊ËπÊ ¡’ “‡Àµÿ®“°‡™◊ÈÕ®ÿ≈‘π∑√’¬åÀ≈“¬™π‘¥∑—Èß

·∫§∑’‡√’¬ ‰«√— ·≈–ª“√“ ‘µ ·∫§∑’‡√’¬∑’Ë°àÕ‚√§

‰¥â·°à Escherichia (E.) coli, Salmonella spp., Serpulina

hyodysenteriae, Clostridium perfringens ‡ªìπµâπ

(Aiello,1998) ‚¥¬æ∫«à“‚√§„π°≈ÿà¡Õ“°“√∑âÕß‡ ’¬

π’È‡°‘¥®“°‡™◊ÈÕ E coli  Ÿß∂÷ß 48% (°‘®®“·≈–§≥–,

2537)

Escherichia ‡ªìπ °ÿ≈∑’Ë‰¥â√—∫°“√µ—Èß™◊ËÕµ“¡

ºŸâ‡™’Ë¬«™“≠∑“ß‚√§‡¥Á°™“«‡¬Õ√¡—π§◊Õ Theodor Es-

cherichia ®—¥Õ¬Ÿà„π«ß»å Enterobacteriaceae

(Bertschinger and Fairbrother,1999) ¡’¥â«¬°—π 5

species ∑’Ëæ∫‰¥â∫àÕ¬§√—Èß ·≈–°àÕ„Àâ‡°‘¥‚√§¡“°

∑’Ë ÿ¥§◊Õ Escherichia (E.) coli ‡™◊ÈÕπ’Èæ∫‰¥â∑—Èß„π¥‘π

πÈ” æ◊™º—° ·≈–Õ“»—¬Õ¬Ÿà„π≈”‰ â¢Õß§π·≈– —µ«å

‰¥â‚¥¬‰¡à°àÕÕ—πµ√“¬„¥Ê (Murray et al.,1998) ¡’

≈—°…≥–‡ªìπ√Ÿª·∑àß ¬âÕ¡µ‘¥ ’·°√¡≈∫ ‡§≈◊ËÕπ∑’Ë‰¥â

„Àâº≈≈∫µàÕ°“√∑¥ Õ∫ oxidase ·≈–„Àâº≈∫«°

µàÕ°“√∑¥ Õ∫ catalase (Carter and Cole,1990)

‚§‚≈π’¡’ ’‡∑“∫π blood agar ·≈–¡’ ’™¡æŸ‡¢â¡∫π

MacConkey agar  à«π„À≠à‰¡à ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß

(hemolysis) ∫“ß ‡µ√π∑’Ë ≈“¬‡¡Á¥·¥ßÀ√◊Õ

Hemolytic E. coli ‡ªìπ ‡µ√π∑’Ë°àÕ‚√§ (pathogenic E.

coli)

E. coli ∑’ËÕ“»—¬Õ¬Ÿà„π≈”‰ â∑—Èß„π —µ«åªÉ«¬·≈–

ª°µ‘®–∂Ÿ°¢—∫ÕÕ°¡“°—∫Õÿ®®“√– ·≈– “¡“√∂¡’

™’«‘µÕ¬Ÿà„π¥‘π∑’Ë™◊Èπ·©–·≈–πÈ”π“π‡ªìπ —ª¥“Àå

À√◊ÕÕ“®‡ªìπ‡¥◊Õπ (Quinn et al.,1998) ®÷ß‡ªìπªí≠À“

 ÿ¢“¿‘∫“≈·≈–√–∫∫®—¥°“√ø“√å¡ ≈Ÿ° ÿ°√Õ“®‰¥â

√—∫‡™◊ÈÕ‚¥¬µ√ß®“°·¡à„π°√≥’∑’Ë·¡àµ‘¥‡™◊ÈÕ E. coli „π

°√–· ‡≈◊Õ¥ (septicemia) À√◊Õ®“°πÈ”π¡∑’Ë·¡à¡’

ªí≠À“‡µâ“π¡Õ—°‡ ∫ (mastitis) (Bertschinger and

Fairbrother,1999) À√◊Õ®“°‡™◊ÈÕ∑’Ë – ¡Õ¬Ÿà„π§Õ°

§≈Õ¥ À≈—ß‰¥â√—∫‡™◊ÈÕ 2›3 ™¡.°Á®–· ¥ßÕ“°“√ªÉ«¬
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(°‘®®“ ·≈–§≥–, 2537) ‚¥¬æ∫¡“°„π ÿ°√ 3

™à«ßÕ“¬ÿ¥â«¬°—π§◊Õ  ÿ°√·√°§≈Õ¥ (neonatal) ∂÷ß

Õ“¬ÿª√–¡“≥ 4 «—π ≈Ÿ° ÿ°√ (young piglet) Õ“¬ÿ 1

 —ª¥“Àå∂÷ßÀ¬à“π¡ ·≈– ÿ°√À≈—ßÀ¬à“π¡ (post wean-

ing) (Bertschinger and Fairbrother.1999) ∂â“‰¡à‰¥â

√—∫°“√√—°…“Õ“®∑”„ÀâÕ—µ√“ªÉ«¬·≈–µ“¬ Ÿß∂÷ß

100% ·≈–‡π◊ËÕß®“°‡™◊ÈÕ E. coli ¥◊ÈÕ¬“µâ“π®ÿ≈™’æ‰¥â

ßà“¬ ¥—ßπ—Èπ°“√‡æ“–·¬°‡™◊ÈÕ ·≈–∑¥ Õ∫

À“§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ®÷ß¡’§«“¡ ”§—≠¡“°

µàÕ°“√§«∫§ÿ¡ªÑÕß°—π‚√§‡π◊ËÕß®“°°“√µ‘¥‡™◊ÈÕ E.

coli (°‘®®“,2535)

√“¬ß“ππ’È°≈à“«∂÷ß°“√µ‘¥‡™◊ÈÕ Hemolytic E.

coli „π ÿ°√∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§∑âÕß‡ ’¬ ·≈–°“√

¥◊ÈÕ¬“µâ“π®ÿ≈™’æ ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√«‘π‘®©—¬‚√§

µ≈Õ¥®π°“√æ‘®“√≥“‡≈◊Õ°„™â¬“µâ“π®ÿ≈™’æ∑’Ë

‡À¡“– ¡‡æ◊ËÕ§«∫§ÿ¡ªÑÕß°—π‚√§ ·≈–√—°…“‚√§

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æµàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

®“°µ—«Õ¬à“ß≈”‰ â·≈–Õÿ®®“√–¢Õß ÿ°√∑’Ë

· ¥ßÕ“°“√∑âÕß‡ ’¬∑’Ëπ” àßµ√«®¬—ß·ºπ°

·∫§∑’‡√’¬«‘∑¬“ »Ÿπ¬å«‘®—¬·≈–™—π Ÿµ√‚√§ —µ«å¿“§

„µâ Õ. ∑ÿàß ß ®. π§√»√’∏√√¡√“™ µ—Èß·µàªï æ.». 2540

∂÷ß æ.». 2543 ®”π«π 543 µ—«Õ¬à“ß ‚¥¬µ—«Õ¬à“ß

„πªï 2540, 2541, 2542, ·≈– 2543 ‡∑à“°—∫ 119, 119,

193, ·≈–113 µ—«Õ¬à“ßµ“¡≈”¥—∫  à«πÀπ÷Ëßπ”¡“

ªÑ“¬ ‰≈¥å·≈–¬âÕ¡‡™◊ÈÕ ¥¥â«¬ ’·°√¡ Õ’° à«ππ”

¡“‡æ“–·¬°‡™◊ÈÕ

°“√‡æ“–·¬°‡™◊ÈÕ ‚¥¬π”µ—«Õ¬à“ß¡“‡æ“–

∫π Blood agar ·≈– MacConkey agar ∫à¡‡™◊ÈÕ∑’Ë

Õÿ≥À¿Ÿ¡‘ 37°C π“π 18-24 ™¡. ®“°π—Èπ‡≈◊Õ°‚§‚≈π’

 ’‡∑“ ¡’ hemolysis ∫π Blood agar ·≈–¡’‚§‚≈π’

 ’™¡æŸ‡¢â¡∫π MacConkey agar (Quinn et al.,1998)

π”¡“¬âÕ¡ ’·°√¡ ·≈–∑¥ Õ∫∑“ß™’«‡§¡’µ“¡«‘∏’

¢Õß Carter and Cole (1990) ·≈– Barrow and

Feltham (1995) ¥—ßπ’È Motile (+), Catalase (+), Oxi-

dase (-), Glucose (+), Oxidation-Fermentation (F),

Lactose (+), IMViC (+,+,-,-) §◊Õ Indole (+), MR (+),

VP (-) ·≈– Citrate (-)

°“√∑¥ Õ∫§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ

‚¥¬π”‡™◊ÈÕ Hemolytic E. coli ∑’Ë‡æ“–·¬°‡™◊ÈÕ‰¥â¡“

∑¥ Õ∫À“§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ 16 ™π‘¥ ‚¥¬

«‘∏’ agar disc diffusion (Bauer et al., 1966)µ“¡

¡“µ√∞“π¢Õß National Committee for Clinical Labo-

ratory Standards (NCCLS) (1997) ¬“µâ“π®ÿ≈™’æ∑’Ë

„™â∑¥ Õ∫·¬°‡ªìπ°≈ÿà¡¬“µ“¡°≈‰°°“√ÕÕ°ƒ∑∏‘Ï

¢Õß¬“µâ“π®ÿ≈™’æ ¥—ßπ’È

°≈ÿà¡‡æππ‘´‘≈‘π ‰¥â·°à ampicillin, amoxicilin

+ clavulanic acid

°≈ÿà¡‡´ø“‚≈ ªÕ√‘π ‰¥â·°à cephalothin

°≈ÿà¡Õ–¡‘‚π°≈—¬‚§‰´¥å ‰¥â·°à gentamicin,

kanamycin, streptomycin, neomycin

°≈ÿà¡´—≈ø“·≈–‰µ√‡¡∑‚∏æ√‘¡ ‰¥â·°à

sulfamethoxazole + trimethoprim

°≈ÿà¡‡µµ√“´—¬§≈‘π ‰¥â·°à doxycycline, ox-

ytetracycline

°≈ÿà¡¬“§≈Õ·√¡‡øππ‘§Õ≈ ‰¥â·°à chloram-

phenicol

°≈ÿà¡§«‘‚π‚≈π ‰¥â·°à nalidixic acid,

norfloxacin, ciprofloxacin

°≈ÿà¡‡∫Á¥‡µ≈Á¥ ‰¥â·°à polymyxin B, colistin
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º≈

®“°µ—«Õ¬à“ßÕÿ®®“√–·≈–≈”‰ â¢Õß ÿ°√∑’Ë

· ¥ßÕ“°“√∑âÕß‡ ’¬ √–À«à“ßªï 2540 ∂÷ß 2543

®”π«π 543 µ—«Õ¬à“ß µ√«®æ∫‡™◊ÈÕ Hemolytic E. coli

®”π«π 220 µ—«Õ¬à“ß (40.5%) ‚¥¬æ∫„πªï æ.».

2540, 2541, 2542 ·≈– 2543 ‡∑à“°—∫ 57 √“¬

(47.9%), 40 √“¬ (33.9%), 67 √“¬ (34.7%), 56

√“¬(49.6%) µ“¡≈”¥—∫ (Table 1)

º≈°“√»÷°…“°“√¥◊ÈÕ¬“µâ“π®ÿ≈™’æ æ∫«à“‡™◊ÈÕ

Hemolytic E. coli ∑—ÈßÀ¡¥¥◊ÈÕµàÕ¬“ oxytetracycline

√Õß≈ß¡“§◊Õ doxycycline 98.9% ´÷Ëß‡ªìπ¬“„π

°≈ÿà¡‡µµ√“´—¬§≈‘π ¥◊ÈÕµàÕ streptomycin ´÷Ëß‡ªìπ¬“

„π°≈ÿà¡Õ–¡‘‚π°≈—¬‚§‰´¥å∂÷ß 98.1% ·≈–¥◊ÈÕµàÕ

sulfamethoxazole + trimethoprim 96.6% ‡™◊ÈÕ

Hemolytic E. coli ¥◊ÈÕµàÕ¬“„π°≈ÿà¡‡∫Á¥‡µ≈Á¥πâÕ¬

∑’Ë ÿ¥§◊Õ polymyxin B 3.2% ·≈– colistin 5.5% ¥—ß

º≈µ“¡ Table 2 ·≈–®“°°“√∑¥ Õ∫°“√¥◊ÈÕ¬“

À≈“¬™π‘¥ (multidrug resistant) æ∫«à“‡™◊ÈÕ à«π„À≠à

(98.6%) ¥◊ÈÕµàÕ¬“µâ“π®ÿ≈™’æ¡“°°«à“ 5 ™π‘¥ (Table

3)

«‘®“√≥å

®“°°“√‡æ“–·¬°‡™◊ÈÕ Hemolytic E. coli ®“°

 ÿ°√∑’Ë· ¥ßÕ“°“√∑âÕß‡ ’¬ æ∫«à“„πªï æ.». 2540

·≈– 2543 µ√«®æ∫‡™◊ÈÕ 47.9% ·≈– 49.6% µ“¡

≈”¥—∫´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß°‘®®“·≈–§≥–

(2537)∑’Ë°≈à“««à“‚√§„π°≈ÿà¡Õ“°“√∑âÕß‡ ’¬„π ÿ°√

48% ‡°‘¥®“°‡™◊ÈÕ E. coli

°“√∑¥ Õ∫°“√¥◊ÈÕ¬“µâ“π®ÿ≈™’ææ∫«à“‡™◊ÈÕ

Hemolytic E. coli ¥◊ÈÕ¬“ Ÿß 83%-100% µàÕ oxytetra-

cycline, doxycycline, streptomycin, sulfamethoxazole

+ trimethoprim, chloramphenicol, ·≈– ampicillin

´÷Ëß„°≈â‡§’¬ß°—∫°“√√“¬ß“π¢Õßæ√‡æÁ≠·≈–§≥–

(2541) πÕ°®“°π’È¬—ßæ∫«à“‡™◊ÈÕ à«π„À≠à¥◊ÈÕµàÕ¬“

‡À≈à“π’ÈÀ≈“¬Ê ™π‘¥æ√âÕ¡Ê °—π ´÷Ëßº≈°“√∑¥ Õ∫

‡ªìπ‰ª„π∑“ß‡¥’¬«°—∫√“¬ß“π°“√¥◊ÈÕ¬“¢Õß‡™◊ÈÕ E.

coli „π —µ«å„πª√–‡∑»Õ—ß°ƒ… ·≈–≠’ËªÿÉπ (¡“≈‘π’,

2540) ¬“¥—ß°≈à“«®÷ß‡ªìπ¬“∑’Ë‰¡à‡À¡“– ¡∑’Ë®–π”¡“

„™â√—°…“‚√§µ‘¥‡™◊ÈÕ Hemolytic E. coli ∑—Èßπ’È‡æ√“–¬“

‡À≈à“π’Èπ‘¬¡„™â°—πÕ¬à“ß·æ√àÀ≈“¬∑—Èß„π§π·≈–

 —µ«å¡“‡ªìπ√–¬–‡«≈“π“π ‡æ◊ËÕ°“√ªÑÕß°—π

§«∫§ÿ¡·≈–√—°…“‚√§  à«π„À≠à®–º ¡„πÕ“À“√

 —µ«å‡æ◊ËÕ‡√àß°“√‡®√‘≠‡µ‘∫‚µ (¡“≈‘π’,2540) ´÷Ëß°“√

„™â¬“µâ“π®ÿ≈™’æ‡ªìπª√–®”„π —µ«åπ’È ‡Õß‡ªìπ

 “‡Àµÿ„Àâ‡™◊ÈÕ¥◊ÈÕ¬“ ®–‡ÀÁπ‰¥â®“°√“¬ß“π¢Õß

Aarestrup and Wegener (1999) ∑’Ë°≈à“«∂÷ß°“√„™â

¬“‡æ◊ËÕ‡√àß°“√‡®√‘≠‡µ‘∫‚µ„πª√–‡∑»‡¥π¡“√å§ Ÿß

∂÷ß 107 µ—π „π¢≥–∑’Ë„™â¬“‡æ◊ËÕ√—°…“‚√§„π —µ«å

®”π«π 53 µ—π ·≈–„™â ”À√—∫√—°…“‚√§„π§π‡æ’¬ß

35 µ—π‡∑à“π—Èπ ´÷Ëß°“√„™â¬“„πª√–‡∑»‡¥π¡“√å§π’È

¡’ª√‘¡“≥∑’Ë „°≈â ‡§’¬ß°—∫°“√„™â¬“„ª√–‡∑»

‡π‡∏Õ√å·≈π¥å‡™àπ°—π

E. coli ∑’Ë¥◊ÈÕ¬“‡À≈à“π’È ∑—Èß ‡µ√π∑’Ë°àÕ‚√§

(pathogenic E. coli) ·≈–‰¡à°àÕ‚√§ (non-pathogenic

E. coli)  “¡“√∂∑’Ë®–∂à“¬∑Õ¥¬’π å¥◊ÈÕ¬“‰ª¬—ß E.

coli √ÿàπµàÕÊ ‰ª‰¥âÀ≈“¬™—Ë«Õ“¬ÿ √«¡∑—Èß·∫§∑’‡√’¬

™π‘¥Õ◊ËπÊ ¥â«¬ (¡“≈‘π’,2540) ¥—ß√“¬ß“π¢Õßæ√

‡æÁ≠·≈–§≥– (2541) ∑’Ëæ∫«à“‡™◊ÈÕ Salmonella ´÷Ëß

‡ªìπ·∫§∑’‡√’¬Õ’°™π‘¥Àπ÷Ëß∑’Ë°àÕ„Àâ‡°‘¥Õ“°“√∑âÕß

‡ ’¬‰¥â∑—Èß„π§π·≈– —µ«å ∑’Ë‡æ“–·¬°‡™◊ÈÕ‰¥â®“°

 ÿ°√¡’√Ÿª·∫∫°“√¥◊ÈÕ¬“„°≈â‡§’¬ß°—∫ E. coli °“√

¥◊ÈÕ¬“πÕ°®“°®–‡ªìπªí≠À“„À≠à„π«ß°“√
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Table 1 Number of Hemolytic E. coli isolates from diarrheic swine during 1997 to 2000

Year Total isolates Hemolytic E. coli %

1997 119 57 47.9

1998 119 40 33.9

1999 193 67 34.7

2000 113 56 49.6

total 543 220 40.5

Table 2 Antimicrobial drugs resistance of Hemolytic E. coli isolate from diarrheic swine during 1997 to

2000

      Antimicrobial drugs Conc. % of isolates resistance

(µg) 1997 1998 1999 2000 average

Amoxicillin + Clavulanic acid 30 24.6 25 28.4 26.5 26.1

Ampicillin 10 80.4 85 84.3 82.4 83

Cephalothin 30 17.6 30 30 47.1 31.1

Chloramphenicol 30 92.2 80 84.3 82.4 84.7

Colistin 10 9.8 7.5 2.9 1.8 5.5

Ciprofloxacin 5 29.4 30 31.3 32.4 30.8

Doxycycline 30 98.2 97.5 100 100 98.8

Gentamicin 10 60.8 60 80 58.8 64.9

Kanamycin 30 74.5 72.5 62.9 35.3 61.3

Nalidixic acid 30 76.5 65 67.1 70.6 69.8

Neomycin 30 88.2 65 64.3 47.1 66.2

Norfloxacin 10 39.2 32.5 30 38.2 35

Oxytetracycline 30 100 100 100 100 100

Polymyxin B 300 3.9 7.5 1.4 0 3.2

Streptomycin 10 96.1 97.5 98.6 100 98.1

Sulfamethoxazole + 23.75 96.1 95 97.1 98.2 96.6

Trimethoprim +1.25

Total isolates test (220) 57 40 67 56
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 —µ«·æ∑¬å·≈â«¬—ß‡ªìπªí≠À“µàÕ«ß°“√·æ∑¬å¥â«¬

‡æ√“–°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ∑’Ë¥◊ÈÕ¬“‡À≈à“π’È¡“°—∫

º≈‘µ¿—≥±å™π‘¥µà“ßÊ ®“° —µ«å ∑’Ë«“ß¢“¬Õ¬Ÿà„π

∑âÕßµ≈“¥®–¡’º≈µàÕ°“√¥◊ÈÕ¬“„πºŸâ∫√‘‚¿§ ( ÿ¡“≈’

·≈–§≥–,2543) ´÷Ëß‡ªìπªí≠À“∑’Ë§«√√–«—ß‡æ√“–

¬“∑’Ë„™â„π —µ«åÀ≈“¬™π‘¥°Áπ‘¬¡„™â„π§π‡™àπ°—π

‡™◊ÈÕ Hemolytic E. coli ®“°°“√∑¥≈Õß§√—Èßπ’È

¡’§«“¡‰« Ÿß (sensitive) µàÕ¬“ polymycin B (96.8%),

colistin (94.5%), amoxicillin + clavulanic acid (73.9%),

ciprofloxacin (69.2%), cephalothin (68.9%) ·≈–

norfloxacin (65%) ¬“‡À≈à“π’È®÷ß‡ªìπ∑“ß‡≈◊Õ°

 ”À√—∫§«∫§ÿ¡‚√§°àÕπ∑’Ë®–∑√“∫º≈°“√‡æ“–

·¬°‡™◊ÈÕ ·≈–°“√∑¥ Õ∫À“§«“¡‰«µàÕ¬“µâ“π

®ÿ≈™’æ®“°ÀâÕßªØ‘∫—µ‘°“√ ‡æ√“–º≈∑’Ë‰¥â®–¡’

ª√–‚¬™πåµàÕ°“√«‘π‘®©—¬·≈–‡≈◊Õ°„™â¬“∑’Ë‡À¡“–

 ¡∑’Ë ÿ¥

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ π. æ.π‘¡‘µ√ ‰µ√«π“∏√√¡ ºŸâ

‡™’Ë¬«™“≠¥â“π«‘®—¬·≈–™—π Ÿµ√‚√§ —µ«å∑’Ë π—∫ πÿπ

°“√»÷°…“  æ.≠.«“ π“ ∫ÿ≠≠“πÿ√—°…å ∑’Ë™à«¬

‡À≈◊Õ¥â“π°“√ªØ‘∫—µ‘°“√ ·≈–‡®â“Àπâ“∑’Ë¢Õß

»Ÿπ¬å«‘®—¬·≈–™—π Ÿµ√‚√§ —µ«å¿“§„µâ∑’Ë‡°’Ë¬«¢âÕß∑ÿ°

∑à“π

‡Õ° “√Õâ“ßÕ‘ß

°‘®®“ Õÿ‰√√ß§å. 2535. ‚√§¢Õß√–∫∫°“√¬àÕ¬Õ“À“√.

·π«∑“ß°“√«‘π‘®©—¬ √—°…“ ·≈–§«∫§ÿ¡‚√§ ÿ°√.

æ‘¡æå§√—Èß∑’Ë 2 ‚√ßæ‘¡æå À¡‘µ√ÕÕø‡´µ,

°√ÿß‡∑æœ. 2535. Àπâ“ 238-249.

°‘®®“ Õÿ‰√√ß§å ∏«—™™—¬ »—°¥‘Ï¿ŸàÕ√à“¡ «√«‘∑¬å «—™™«—≈§ÿ

·≈– ª√’¬æ—π∏ÿå Õÿ¥¡ª√–‡ √‘∞. 2537. ‚√§‚§

‰≈∫“´‘≈‚≈´‘ . °“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§

 ÿ°√∑’Ë ”§—≠„πª√–‡∑»‰∑¬. ‚√ßæ‘¡æå “√

¡«≈™π, °√ÿß‡∑æœ. Àπâ“ 161-165.

æ√‡æÁ≠ æ—≤π‚ ¿≥ ∑‘æ“ µ—πµ‘‡®√‘≠¬» ·≈– Õ‘ßÕ√

 “∏ÿ«ß…å. 2541. °“√¥◊ÈÕ¬“¢Õß‡™◊ÈÕ —́≈‚¡‡π≈≈“

·≈–Õ’‚§‰≈ „πÕ“À“√ —µ«å.  —µ«·æ∑¬ “√. 49

(1-3) : 11-23.

¡“≈‘π’ ≈‘È¡‚¿§“. 2540. ¬“µâ“π®ÿ≈™’æ. æ‘¡æå§√—Èß∑’Ë 4

Table 3 Multidrug resistance of Hemolytic E. coli in diarrheic swine during 1997 to 2000

Year Total Number of multidrug which show to be resistance (%)

4 5 6 7 8 9 10 11 12 13 14 >5#

1997 57 1.8 0 7 7 8.8 17.5 28.1 5.3 5.3 12.3 7 98.3

1998 40 2.5 0 10 15 10 17.5 7.5 5 10 17.5 5 97.5

1999 67 0 2.5 4.5 14.9 22.4 16.4 10.4 6 13.4 3 7.5 98.5

2000 56 0 0 7.1 14.3 7.1 12.5 17.9 12 7.1 5.4 7.1 100

## 98.6
# Multidrug resistance,   ## Average
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°“√«‘π‘®©—¬ Sick Sinus Syndrome „π ÿπ—¢ ‚¥¬°“√µ√«®

§≈◊Ëπ‰øøÑ“À—«„® : √“¬ß“π —µ«åªÉ«¬

Electrocardiography Diagnosed Sick Sinus Syndrome

in Dog : Case Report

Õ¡√√—µπå »“ µ√«“À“

Amornrate Sastravaha

Abstract

A 15 year old Thai mixed breed dog was presented at small animal hospital with sign of weakness,

mainly complained, and dizziness. The electrocardiography showed çsick sinus syndromeé.

Key word: electrocardiography, sick sinus syndrome

∫∑§—¥¬àÕ

 ÿπ—¢æ—π∏ÿå‰∑¬º ¡ Õ“¬ÿ 15 ªï ¡“√—∫°“√√—°…“∑’Ë‚√ßæ¬“∫“≈ —µ«å §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬

‡°…µ√»“ µ√å ¥â«¬Õ“°“√ÕàÕπ‡æ≈’¬ ‰¡à¡’·√ß ·≈–ßà«ß´÷¡ º≈°“√µ√«®√à“ß°“¬·≈–°“√µ√«®∑“ß‚≈À‘µ

«‘∑¬“ ‰¡à “¡“√∂∫àß™’È∂÷ß§«“¡º‘¥ª°µ‘∑’Ë —¡æ—π∏å°—∫Õ“°“√¢Õß ÿπ—¢ ·µàº≈®“°°“√µ√«®§≈◊Ëπ‰øøÑ“À—«„®

(electrocardiography À√◊Õ ECG) ∫àß™’ÈÀ√◊Õ«‘π‘®©—¬«à“ ÿπ—¢¡’°≈ÿà¡Õ“°“√·∫∫ sick sinus syndrome

§” ”§—≠: §≈◊Ëπ‰øøÑ“À—«„®, sick sinus syndrome

¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å °√ÿß‡∑æœ 10900

Department of Veterinary Medicine, Faculty of Veterinary Medicine, Kasetsart University, Bangkok 10900

§”π”

sick sinus syndrome ‡ªìπ°≈ÿà¡Õ“°“√∑’Ë¡’

®—ßÀ«–‡µâπ¢ÕßÀ—«„®º‘¥ª°µ‘∑—Èß·∫∫™â“ (bradycar-

dia) ·≈–·∫∫‡√Á« (tachycardia) °“√‡µâπ¢ÕßÀ—«„®∑’Ë

º‘¥®—ßÀ«–·∫∫™â“‡ªìπ‡æ√“–ª√–®ÿ‰øøÑ“‡°‘¥Õ¬à“ß

º‘¥ª°µ‘„π SA node ·µà∫“ß§√—Èß‡°‘¥Õ¬à“ßª°µ‘

·µà¡’°“√‡Àπ’Ë¬«π”„π‡Õ‡∑√’¬¡ (atrium) ∑’Ëº‘¥ª°µ‘
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∑’Ë‡√’¬°«à“ bradycardia-tachycardia syndrome (™¡æŸ

πÿ∑, 2527 ; Edward, 1993)

≈—°…≥–§≈◊Ëπ‰øøÑ“À—«„®∑’Ëæ∫ ‰¥â·°à °“√‡°‘¥

sinus bradycardia ∑’Ë™â“Õ¬à“ß¡“°Ê °“√‡°‘¥ sinoatrial

block °“√‡°‘¥ sinus arrest °“√‡°‘¥ atrial fibrillation

√à«¡°—∫°“√¡’Õ—µ√“°“√‡µâπ¢Õß‡«π∑√‘‡§‘≈ (ventricle)

™â“¡“°Ê ·≈–°“√‡°‘¥°“√‡µâπÀ—«„®º‘¥ª°µ‘∑—Èß

·∫∫™â“ ≈—∫°—∫·∫∫‡√Á« ‚¥¬Õ“®æ∫‰¥â¡“°°«à“

Àπ÷Ëß¿“«–¢÷Èπ‰ª (Tilley, 1992)

«—µ∂ÿª√– ß§å°“√‡¢’¬π√“¬ß“π —µ«åªÉ«¬

‡æ◊ËÕ∫àß∫Õ°∂÷ß°“√«‘π‘®©—¬°≈ÿà¡Õ“°“√ sick sinus

syndrome „π ÿπ—¢‚¥¬°“√µ√«®§≈◊Ëπ‰øøÑ“À—«„®

ª√–«—µ‘ —µ«åªÉ«¬

 ÿπ—¢æ—π∏ÿåº ¡‡æ»ºŸâ Õ“¬ÿ 15 ªï πÈ”Àπ—°µ—«

11.6 °‘‚≈°√—¡ ‡¢â“√—∫°“√√—°…“∑’Ë‚√ßæ¬“∫“≈ —µ«å

§≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

¥â «¬ª√–«—µ‘ Õ“°“√ÕàÕπ ‡æ≈’¬·≈–‰¡à¡’ · √ß

πÕ°®“°π’È‡®â“¢Õß¬—ß —ß‡°µæ∫ ÿπ—¢ ¡’Õ“°“√ÀÕ∫

ßà“¬ ‰¡à™Õ∫ÕÕ°°”≈—ß°“¬ ·≈–πÕπ‡°◊Õ∫µ≈Õ¥«—π

º≈°“√µ√«®√à“ß°“¬∑—Ë«‰ª æ∫«à“  ÿπ—¢ ¡’§à“

CRT πâÕ¬°«à“ 2 «‘π“∑’ Õ—µ√“°“√‡µâπ¢ÕßÀ—«„® 75

§√—ÈßµàÕπ“∑’ ®—ßÀ«–°“√‡µâπ¢ÕßÀ—«„®‰¡à ¡Ë”‡ ¡Õ

‰¡àæ∫ ¿“«–°“√¢“¥πÈ” (dehydration) ·≈– ÿπ—¢

‰¡à¡’ª√–«—µ‘°“√„™â¬“„¥Ê „π™à«ß 3 ‡¥◊Õπ °àÕπ¡“

√—∫°“√√—°…“∑’Ë‚√ßæ¬“∫“≈ —µ«å

∑”°“√∂à“¬¿“æ√—ß ’ à«π™àÕßÕ° æ∫≈—°…≥–

patchy infiltration ∑—Ë«∫√‘‡«≥ªÕ¥ ·≈–À—«„®¢¬“¬

„À≠à (generalized cardiac enlargement) ®“°π—Èπ

∑”°“√‡®“–‡≈◊Õ¥ ÿπ—¢ ‡æ◊ËÕµ√«®∑“ß‚≈À‘µ«‘∑¬“

À“§à“‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ (PCV) ®”π«π‡¡Á¥

‡≈◊Õ¥¢“«√«¡ (WBC) ®”π«π‡¡Á¥‡≈◊Õ¥·¥ß (RBC)

·≈–§«“¡‡¢â¡¢âπ¢ÕßŒ’‚¡‚°≈∫‘π (Hb) ‚¥¬„™â

‡§√◊ËÕßπ—∫‡¡Á¥‡≈◊Õ¥·¥ßÕ—µ‚π¡—µ‘ (automatic cell

counter) π—∫·¬°™π‘¥‡¡Á¥‡≈◊Õ¥¢“« (differential white

blood cell count) µ√«®À“æ¬“∏‘®“° ‡¡’¬√å‡≈◊Õ¥

(blood smear) ∑’Ë¬âÕ¡ ’ modified Wright Giemsa

¥â«¬°≈âÕß®ÿ≈∑√√»πå (Jain, 1993) ·≈–µ√«®À“

·Õπµ‘‡®π (antigen) ¢Õßæ¬“∏‘ÀπÕπÀ—«„®µ—«·°à

(Dirofilaria immites) ¥â«¬™ÿ¥∑¥ Õ∫ Witness HW

(AGEN Biomedical Limited, Queensland, Australia)

∑”°“√µ√«®∑“ß‡§¡’§≈‘π‘° ∑”°“√µ√«®§à“‡ÕÁπ‰´¡å

ALT (alanine aminotransferase), BUN (blood urea

nitrogen) ·≈–§à“ creatinine ¥â«¬‡§√◊ËÕß spectropho-

tometer ∑”°“√µ√«®Õ‘‡≈Á§‚µ√‰≈∑å ·§≈‡´’¬¡

Õ‘ÕÕπ„π´’√—¡ (serum calcium) ·≈– ‚ªµ— ‡´’¬¡

Õ‘ÕÕπ„π´’√—¡ (serum potassium) ¥â«¬‡§√◊ËÕß spec-

trophotometer

∑”°“√µ√«®§≈◊Ëπ‰øøÑ“¡“µ√∞“π 6 leads

 ÿπ—¢πÕπ„π∑à“µ–·§ß¢«“ lead ¢“Àπâ“µ‘¥‡Àπ◊Õ

∫√‘‡«≥»Õ° (elbow) ·≈– lead ¢“À≈—ß µ‘¥∑’Ëµ”·Àπàß

stifle ¢“À≈—ß¢«“‡ªìπ ground lead (Edward, 1993).

º≈

º≈°“√µ√«®∑“ß‚≈À‘µ«‘∑¬“ æ∫≈—°…≥–

leukocytosis with left shift, neutrophilia ·≈– eosi-

nophilia (Table 1) ·ª≈º≈‰¥â«à“ ÿπ—¢ªÉ«¬√“¬π’È¡’

¿“«–Õ—°‡ ∫  Õ¥§≈âÕß°—∫º≈°“√µ√«®∑“ß√—ß ’∑’Ë

æ∫≈—°…≥– patchy infiltration ∑’ËªÕ¥  à«π§à“‡§¡’

§≈‘π‘°·≈–º≈°“√µ√«®Õ‘‡≈Á§‚µ√‰≈∑å ‰¡àæ∫§«“¡

º‘¥ª°µ‘·µàÕ¬à“ß„¥ (Table 2 ·≈– 3) º≈°“√µ√«®

·Õπµ‘‡®πæ¬“∏‘ÀπÕπÀ—«„®µ—«·°à„Àâº≈≈∫
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Table 1 Hematological results

  Parameter Results Reference values*

PCV % 37.5 37 › 54

Hb (g/dl) 13.6 11.9 › 18.9

RBC (x106/ul) 5.91 5.5 › 8.3

WBC (x103/ul) 21.8 5.0 › 14.1

band neutrophil/ul 436 1 › 450

seg. neutrophil/ul 18,530 2,900 › 12,000

lymphocyte/ul 1,952 400 › 2,900

monocyte/ul 0 100 › 1,400

eosinophil/ul 872 0 › 1,300

basophil/ul 0 0 › 140

blood parasite not found 0

*Duncan et al (1994)

Table 2 Blood Chemistry and Electrolyte results

  Parameter Results Reference values*

ALT (U/L) 54 10 › 88

BUN (mg/dl) 50 12.0 › 25.0

creatinine (mg/dl) 1.2 0.5 › 1.5

*Meyer et al. (1992)

Table 3 Electrolyte results

   Parameter Results Reference values*

calcium (mEq/L) 4.92 4 › 6

potassium (mEq/L) 4.39 3.6 › 5.8

*Bush (1991)
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¿“æ 1 §≈◊Ëπ‰øøÑ“À—«„® lead II (§«“¡‡√Á«°√–¥“… 50 ¡‘≈≈‘‡¡µ√µàÕ«‘π“∑’)

º≈°“√µ√«®§≈◊Ëπ‰øøÑ“À—«„®„π lead II

(§«“¡‡√Á«°√–¥“… 50 ¡‘≈≈‘‡¡µ√µàÕ«‘π“∑’) æ∫

≈—°…≥–°“√‡µâπÀ—«„®º‘¥ª°µ‘·∫∫™â“ ≈—∫·∫∫‡√Á«

(¿“æ 1) (a : Õ—µ√“°“√‡µâπÀ—«„®‚¥¬‡©≈’Ë¬ 120

§√—ÈßµàÕπ“∑’, b : Õ—µ√“°“√‡µâπÀ—«„®‚¥¬‡©≈’Ë¬ 80

§√—ÈßµàÕπ“∑’)

«‘®“√≥å

®“°º≈°“√µ√«®√à“ß°“¬ ÿπ—¢ ·≈–°“√µ√«®

∑“ß‚≈À‘µ«‘∑¬“ ‰¡à “¡“√∂∫àß™’È∂÷ß§«“¡º‘¥ª°µ‘∑’Ë

 —¡æ—π∏å°—∫Õ“°“√¢Õß ÿπ—¢ ·µà‡¡◊ËÕ¥Ÿº≈°“√µ√«®

§≈◊Ëπ‰øøÑ“À—«„® æ∫≈—°…≥–°“√‡µâπ¢ÕßÀ—«„®∑’Ë

º‘¥®—ßÀ«–∑—Èß·∫∫™â“·≈–·∫∫‡√Á« ‡ªìπ≈—°…≥–¢Õß

sick sinus syndrome (™¡æŸπÿ∑, 2527 ; Edward,

1993)  Õ¥§≈âÕß°—∫°“√∑’Ë ÿπ—¢¡’Õ“°“√ÕàÕπ‡æ≈’¬

‰¡à¡’·√ß ·≈–πÕπ‡°◊Õ∫µ≈Õ¥«—π (Tilley, 1992 ;

Edward, 1993)

sick sinus syndrome ‡ªìπ°≈ÿà¡Õ“°“√∑’Ë‡°‘¥

®“°§«“¡º‘¥ª°µ‘„π à«π SA node ·≈–‡Õ‡∑√’¬¡

°“√«‘π‘®©—¬∑”‰¥â‚¥¬°“√µ√«®§≈◊Ëπ‰øøÑ“À—«„® „π

 ÿπ—¢√“¬π’È§«√æ‘®“√≥“∑”§≈◊Ëπ‡ ’¬ß –∑âÕπÀ—«„®

(echocardiography) ‡æ◊ËÕª√–‡¡‘π°“√∑”ß“π¢ÕßÀ—«„®

‰¡à¡’«‘∏’°“√√—°…“ sick sinus syndrome ∑“ß¬“

°“√√—°…“∑’Ë¥’∑’Ë ÿ¥ §◊Õ °“√„ à‡§√◊ËÕß°√–µÿâπ°“√

‡µâπÀ—«„®·∫∫∂“«√ (permanent pacemaker) (Tilley,

1992)
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°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ π“«“Õ“°“»‚∑ °ƒ…Æ“ »“ µ√

«“À“ π“¬·æ∑¬å°ÕßÕ“¬ÿ√°√√¡ ‚√ßæ¬“∫“≈¿Ÿ¡‘

æ≈Õ¥ÿ≈¬‡¥™ ™à«¬¬◊π¬—πº≈°“√Õà“π§≈◊Ëπ‰øøÑ“À—«„®

‡Õ° “√Õâ“ßÕ‘ß
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ª√‘»π“«‘π‘®©—¬

‡°√’¬ß»—°¥‘Ï ‰æ√À‘√—≠°‘®

¿“§«‘™“æ¬“∏‘«‘∑¬“ §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

ª√–«—µ‘

 ÿπ—¢‡æ»‡¡’¬æ—π∏ÿåº ¡ Õ“¬ÿ 11 ªï ¡’Õ“°“√

∂à“¬ªí  “«–≈”∫“°‡ªìπ‡«≈“π“πª√–¡“≥ 4 ‡¥◊Õπ

®“°°“√§≈”µ√«®æ∫«à“°√–‡æ“–ªí  “«–¢¬“¬

¢π“¥„À≠à¡“° ·≈– ÿπ—¢‰¡à· ¥ßÕ“°“√‡®Á∫„π

¢≥–∑’Ë∑”°“√§≈”µ√«®  “¡“√∂„™â Urinary cath-

eter  «πªí  “«–‰¥âµ“¡ª°µ‘ ·µà ÿπ—¢°Á®–°≈—∫

¡“¡’Õ“°“√‡™àππ’ÈÕ’°‡√◊ËÕ¬‰ª ®÷ß∑”°“√∂à“¬¿“æ

√—ß ’‚¥¬«‘∏’ «πªí  “«–∑‘Èß·≈â«Õ—¥Õ“°“»‡¢â“‰ª

·∑π (pneumocystography) æ∫≈—°…≥–¢Õß

°√–‡æ“–ªí  “«– (¿“æ∑’Ë 1) §◊Õºπ—ß°√–‡æ“–

ªí  “«–Àπ“µ—«·≈–‰¡à‡√’¬∫ ®÷ß∑”°“√µ—¥™‘Èπ

‡π◊ÈÕ∑’Ëºπ—ß°√–‡æ“–ªí  “«– (biopsy) ‚¥¬«‘∏’

Laparotomy cystotomy ‡æ◊ËÕµ√«®¥Ÿ≈—°…≥–

‡π◊ÈÕ‡¬◊ËÕ∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ (¿“æ∑’Ë 2)

¿“æ∑’Ë 1 ¿“æ∂à“¬√—ß ’ ‚¥¬«‘∏’ pneumocystography ¢Õß —µ«åªÉ«¬
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≈—°…≥–®ÿ≈æ¬“∏‘«‘∑¬“

‡´≈≈å‡¬◊ËÕ∫ÿºπ—ß°√–‡æ“–ªí  “«–¡’°“√

°≈“¬√Ÿª (metaplasia) ®“° transitional cells ‡ªìπ

cuboidal cells ·≈–®—¥‡√’¬ßµ—«‡ªìπµàÕ¡ (acinar pat-

tern) ‡´≈≈å‡π◊ÈÕßÕ°∫“ß‡´≈≈å®–æ∫≈—°…≥– mitotic

figures πÕ°®“°π’È®–æ∫°“√µ°µ–°Õπ¢Õß ‘Ëß§—¥

À≈—Ëß∑’Ë‡´≈≈å‡π◊ÈÕßÕ°º≈‘µ¢÷Èπ¡’≈—°…≥–‡ªìπ°âÕπ

°≈¡‡√’¬ßµ—«‡ªìπ™—ÈπÊ (corpora amylacea) (≈Ÿ°»√™’È)

∫“ß∫√‘‡«≥¢Õß‡π◊ÈÕßÕ°®–æ∫‡π◊ÈÕµ“¬·≈–‡´≈≈å

Õ—°‡ ∫æ«° polymorphonuclear cells Õ¬Ÿà‡ªìπ

®”π«π¡“°

æ¬“∏‘«‘π‘®©—¬

adenocarcinoma of urinary bladder

«‘®“√≥å

¡–‡√Áß∑’Ë°√–‡æ“–ªí  “«–æ∫‰¥âπâÕ¬°«à“ 1%

¢Õß¡–‡√Áß∑—ÈßÀ¡¥·≈–æ∫„π ÿπ—¢‰¥â¡“°°«à“„π·¡«

(Withraw, 1989)  ”À√—∫¡–‡√Áßª√–‡¿∑ carcinoma

 “¡“√∂®”·π°ÕÕ°‡ªìπ 4 ™π‘¥ ‰¥â·°à transitional

cell carcinoma, squamous cell carcinoma, adenocar-

cinoma ·≈– undifferentiated carcinoma °“√

®”·π°«à“‡ªìπ¡–‡√Áß™π‘¥„¥¢÷ÈπÕ¬Ÿà°—∫≈—°…≥–

‡´≈≈å·≈–°“√®—¥‡√’¬ßµ—«¢Õß‡´≈≈å¡–‡√Áß™π‘¥π—ÈπÊ

÷́Ëß„π°≈ÿà¡¡–‡√Áß∑’Ë°√–‡æ“–ªí  “«–æ∫«à“‡ªìπ tran-

sitional cell carcinoma ∂÷ß 75%  à«π squamous cell

carcinoma ·≈– adenocarcinoma æ∫Õ¬à“ß≈–

ª√–¡“≥ 10%  à«π undifferentiated carcinoma

æ∫‡æ’¬ß 5% (Moulton, 1978)

¿“æ∑’Ë 2 ≈—°…≥–®ÿ≈æ¬“∏‘«‘∑¬“¢Õßºπ—ß°√–‡æ“–ªí  “«–®“°¿“æ∑’Ë 1
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 ÿπ—¢‡æ»‡¡’¬¡’‚Õ°“ ‡ªìπ¡–‡√Áß∑’Ë°√–‡æ“–

ªí  “«–‰¥â¡“°°«à“‡æ»ºŸâ ·≈–Õ“¬ÿ‚¥¬‡©≈’Ë¬∑’Ëæ∫

§◊Õ 8.3 ªï (Klausner, 1995) ´÷Ëß Õ¥§≈âÕß°—∫∑’Ëæ∫

„π ÿπ—¢ªÉ«¬√“¬π’È æ∫«à“ “√°àÕ¡–‡√Áß (carcinogens)

∑’Ë∑”„Àâ‡°‘¥¡–‡√Áß∑’Ë°√–‡æ“–ªí  “«–∑—Èß„π§π·≈–

 ÿπ—¢§◊Õ  “√‡§¡’®“°‚√ßß“πÕÿµ “À°√√¡µà“ßÊ ‡™àπ

nitrosamine aminobiphenyl ·≈– orthoaminodiphenyl

√«¡∑—ÈßÕÿµ “À°√√¡‡°’Ë¬«°—∫ ’ º≈‘µ¿—≥±å¬“ß

·≈–§«—πæ‘…µà“ßÊ„π ‘Ëß·«¥≈âÕ¡°Á‡ªìπªí®®—¬‚πâ¡

π”„Àâ‡°‘¥¡–‡√Áß∑’Ë°√–‡æ“–ªí  “«–‰¥â (Brearley,

1991; Klausner, 1995) πÕ°®“°π’È °“√„™â cyclophos-

phamide ‡æ◊ËÕ°“√√—°…“°Á‡ªìπ “‡Àµÿ‚πâ¡π”∑’Ë

∑”„Àâ‡°‘¥¡–‡√Áß∑’Ë°√–‡æ“–ªí  “«–‰¥â (Withraw,

1989) °“√»÷°…“¢Õß Glickman (1989) ∑’ËÕâ“ß‚¥¬

Klausner (1995) ‰¥â√“¬ß“π‰«â«à“ ÿπ—¢∑’ËÕâ«π·≈–‰¥â

√—∫°“√Õ“∫À√◊Õ∑“¥â«¬πÈ”¬“¶à“‡ÀÁ∫-À¡—¥ (topical

insecticide) Õ¬Ÿà‡ªìπª√–®” ‚¥¬‰¡à‰¥â —¡º— °—∫

¡≈æ‘…¢Õß ‘Ëß·«¥≈âÕ¡À√◊Õ “√‡§¡’„¥Ê ‡≈¬ °Á¡’

§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥¡–‡√Áß∑’Ë°√–‡æ“–ªí  “«–

¥â«¬‡™àπ°—π ‚¥¬‰¥âµ—Èß ¡¡µ‘∞“π‰«â«à“§«“¡Õâ«π

πà“®–‡ªìπ “‡Àµÿ°“√‡æ‘Ë¡Õ—µ√“‡ ’Ë¬ßµàÕ°“√‡°‘¥

¡–‡√Áß∑’Ë°√–‡æ“–ªí  “«– ‚¥¬¬“¶à“·¡≈ß∑’Ë„™â®–

‰ª – ¡Õ¬Ÿàµ“¡‰¢¡—π¢Õß√à“ß°“¬·≈–§àÕ¬Ê ∂Ÿ°

°”®—¥ÕÕ°∑“ßªí  “«–‡ªìπº≈„Àâ‡¬◊ËÕ™ÿà¡∑’Ëºπ—ß

°√–‡æ“–ªí  “«– —¡º— °—∫¬“¶à“·¡≈ß‡ªìπ‡«≈“

π“π

 ”À√—∫°“√√—°…“„πªí®®ÿ∫—πæ∫«à“‰¡à¡’«‘∏’

„¥∑’Ë®–‰¥âº≈¥’‰¡à«à“®–‡ªìπ«‘∏’‡§¡’∫”∫—¥ °“√ºà“µ—¥

À√◊Õ©“¬· ß√—ß ’°Áµ“¡ ¥—ßπ—Èπ°“√„™â¬“ªØ‘™’«π–

‡æ◊ËÕ≈¥°“√µ‘¥‡™◊ÈÕ·∑√°´âÕπ¥Ÿ‡À¡◊Õπ®–‡ªìπ«‘∏’∑’Ë¥’

∑’Ë ÿ¥‡æ◊ËÕ™à«¬∫√√‡∑“§«“¡‡®Á∫ªÉ«¬„Àâ ÿπ—¢À√◊Õ

·¡«∑’Ë‡ªìπ¡–‡√Áß∑’Ë°√–‡æ“–ªí  “«–Õ—π‡ªìπ°“√

™à«¬„Àâ —µ«åªÉ«¬‡À≈à“π’È¡’§ÿ≥¿“æ™’«‘µ∑’Ë¥’¢÷Èπ

(Brearley ,1991)
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°ÆÀ¡“¬∑’Ë‡°’Ë¬«¢âÕß°—∫¡≈¿“«–®“°ø“√å¡ ÿ°√

√ÿàßπ¿“  √—µπ√“™™“µ‘°ÿ≈

À—«Àπâ“°≈ÿà¡ß“π§«∫§ÿ¡¡≈¿“«–ø“√å¡ª»ÿ —µ«å °Õß —µ«√—°…å °√¡ª»ÿ —µ«å °√ÿß‡∑æœ 10400

„π°“√·°â‰¢ªí≠À“¡≈¿“«– À√◊Õ ‘Ëß

·«¥≈âÕ¡®“°°“√‡≈’È¬ß —µ«å ‰¡à«à“®–‡ªìπ¡Ÿ≈ —µ«å„¥Ê

À√◊ÕπÈ”‡ ’¬∑’Ëª≈àÕ¬≈ß Ÿà·À≈àßπÈ” “∏“√≥–∑’Ë¡’º≈

°√–∑∫µàÕ™ÿ¡™π„π¥â“π ÿ¢Õπ“¡—¬ °“√„™â

°ÆÀ¡“¬∫—ß§—∫‡ªìπ ‘Ëß®”‡ªìπ∑’ËµâÕß°√–∑”‰ª

æ√âÕ¡Ê °—∫°“√§«∫§ÿ¡ªÑÕß°—π ¢®—¥ ·≈–·°â‰¢

√«¡∑—Èß°“√øóôπøŸ ¿“æ·«¥≈âÕ¡ ∑—Èßπ’Èπ‚¬∫“¬·≈–

·ºπ°“√ àß‡ √‘¡·≈–√—°…“§ÿ≥¿“æ ‘Ëß·«¥≈âÕ¡

·Ààß™“µ‘ æ.». 2540 › 2559 ´÷Ëß ”π—°ß“ππ‚¬∫“¬

·≈–·ºπ ‘Ë ß·«¥≈âÕ¡°√–∑√«ß«‘∑¬“»“ µ√å

‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡°”Àπ¥«‘ —¬∑—»πå„Àâ¡’

°“√„™â∑√—æ¬“°√∏√√¡™“µ‘Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ

√«¡∑—Èßæ—≤π“°√–∫«π°“√º≈‘µ∑—Èß„π “¢“‡°…µ√

·≈–Õÿµ “À°√√¡∑’Ë‰¡à∑”≈“¬§ÿ≥¿“æ ‘Ëß·«¥≈âÕ¡

µ≈Õ¥®π°“√ªØ‘∫—µ‘µ“¡æ—π∏–°√≥’¢âÕµ°≈ß

√–À«à“ßª√–‡∑» À√◊Õ‡ß◊ËÕπ‰¢„π°“√§â“√–À«à“ß

ª√–‡∑» ‚¥¬°“√„™â∑√—æ¬“°√∏√√¡™“µ‘‡ªìπ∞“π

°“√æ—≤π“∑’Ë¬—Ëß¬◊π∫πæ◊Èπ∞“π°“√Õπÿ√—°…å ·≈–

§«“¡‡ªìπ∏√√¡¢Õß —ß§¡ ·≈–„Àâ¡’√–∫∫°“√

∫√‘À“√·≈–°“√®—¥°“√ §ÿ≥¿“æ ‘Ëß·«¥≈âÕ¡∑’Ë¡’

ª√– ‘∑∏‘¿“æ„π≈—°…≥–Õß§å√«¡‚¥¬°“√°√–®“¬

Õ”π“®°“√∫√‘À“√ ·≈–°“√®—¥°“√ à«π°≈“ß‰ª Ÿà

∑âÕß∂‘Ëπ ‡æ◊ËÕ„Àâ∑ÿ°ΩÉ“¬∑—Èß¿“§√—∞ ¿“§‡Õ°™π

Õß§å°√‡Õ°™π·≈–ª√–™“™π ºπ÷°°”≈—ß·≈–¡’ à«π

√à«¡ µ—Èß·µà°“√°”Àπ¥π‚¬∫“¬«“ß·ºπ ·≈–

µ‘¥µ“¡µ√«® Õ∫ ª√–™“™π¡’®‘µ ”π÷°·≈–√à«¡

¥”‡π‘π°“√ªÑÕß°—π·°â‰¢øóôπøŸ§ÿ≥¿“æ ‘Ëß·«¥≈âÕ¡

°ÆÀ¡“¬∑’Ë‡°’Ë¬«¢âÕß°—∫¡≈¿“«–°“√‡≈’È¬ß

 —µ«å ∑’Ë¡’∫—ß§—∫„™âπ—Èπ¡’Õ¬ŸàÀ≈“¬©∫—∫ ‡æ◊ËÕ„™â∫—ß§—∫

§«“¡ª√–æƒµ‘¢Õßª√–™“™π„π —ß§¡ ´÷Ëß°”Àπ¥

¢÷Èπ‡æ◊ËÕ∫—ß§—∫„™â·°àª√–™“™π‚¥¬∑—Ë«‰ª „§√ΩÉ“Ωóπ

®–µâÕß ‰¥â√—∫‚∑…À√◊Õ¡’ ¿“æ∫—ß§—∫Õ¬à“ß„¥Õ¬à“ß

Àπ÷Ëß µ“¡∑’Ë°ÆÀ¡“¬°”Àπ¥ ´÷Ëß„π°“√π’ÈºŸâ

ª√–°Õ∫°“√‡≈’È¬ß ÿ°√§«√∑√“∫ ¥—ßπ’È

°ÆÀ¡“¬

æ√∫.°“√™≈ª√–∑“πÀ≈«ß æ.». 2484

¡“µ√“ 28 Àâ“¡¡‘„ÀâºŸâ„¥∑‘Èß¡Ÿ≈ΩÕ¬ ´“°

 —µ«å ´“°æ◊™ ‡∂â“∂à“πÀ√◊Õ ‘ËßªØ‘°Ÿ≈≈ß„π∑“ß

™≈ª√–∑“π À√◊Õ∑”„ÀâπÈ”‡ªìπÕ—πµ√“¬µàÕ°“√

‡æ“–ª≈Ÿ°À√◊Õ°“√∫√‘‚¿§

Àâ“¡¡‘„ÀâºŸâ„¥ª≈àÕ¬πÈ”´÷Ëß‡°‘¥°“√‡ªìπæ‘…

·°àπÈ”µ“¡∏√√¡™“µ‘ À√◊Õ “√‡§¡’‡ªìπæ‘…≈ß„π

∑“ßπÈ”™≈ª√–∑“π®πÕ“®∑”„ÀâπÈ”™≈ª√–∑“π

‡ªìπÕ—πµ√“¬·°à‡°…µ√°√√¡°“√∫√‘‚¿§À√◊Õ ÿ¢

Õπ“¡—¬

∫∑°”Àπ¥‚∑…

æ√∫. °“√™≈ª√–∑“πÀ≈«ß æ.». 2484

¡“µ√“ 37 («√√§Àπ÷Ëß) ºŸâ„¥ΩÉ“Ωóπ ¡“µ√“



28 «√√§Àπ÷Ëß µâÕß√–«“ß‚∑…®”§ÿ°‰¡à‡°‘π “¡‡¥◊Õπ

À√◊Õª√—∫‰¡à‡°‘π Õßæ—π∫“∑ À√◊Õ∑—Èß®”∑—Èßª√—∫

¡“µ√“ 37 («√√§ Õß) ºŸâ„¥ΩÉ“Ωóπ ¡“µ√“ 28

«√√§ Õß µâÕß√–«“ß‚∑…®”§ÿ°‰¡à‡°‘π ÕßªïÀ√◊Õ

ª√—∫‰¡à‡°‘πÀπ÷Ëß· π∫“∑ À√◊Õ∑—Èß®”∑—Èßª√—∫

°ÆÀ¡“¬

æ√∫. °“√ª√–¡ß æ.». 2490

¡“µ√“ 19 Àâ“¡¡‘„ÀâºŸâ„¥‡∑ ∑‘Èß√–∫“¬ À√◊Õ

∑”„Àâ«—µ∂ÿ¡’æ‘… À√◊Õ°√–∑”°“√„¥Ê Õ—π∑”„Àâ —µ«å

πÈ”¡÷π‡¡“ À√◊Õ‡∑ ∑‘Èß √–∫“¬ À√◊Õ∑” ‘Ëß„¥≈ß‰ª

„π∑’Ë®—∫ —µ«åπÈ”„π≈—°…≥–∑’Ë‡ªìπÕ—πµ√“¬·°à —µ«å

πÈ”À√◊Õ∑”„Àâ —µ«åπÈ”‡°‘¥¡≈æ‘…

∫∑°”Àπ¥‚∑…

æ√∫. °“√ª√–¡ß æ.». 2490

¡“µ√“ 62 ∑«‘ ∫ÿ§§≈„¥ΩÉ“Ωóπ¡“µ√“ 19

µâÕß√–«“ß‚∑…®”§ÿ°À°‡¥◊Õπ∂÷ßÀâ“ªï ·≈– ª√—∫

µ—Èß·µàÀπ÷ËßÀ¡◊Ëπ∫“∑∂÷ßÀπ÷Ëß· π∫“∑ À√◊Õ∑—Èß®”∑—Èß

ª√—∫

°ÆÀ¡“¬

æ√∫.°“√ “∏“√≥ ÿ¢ æ.». 2535

ªí≠À“°“√‡≈’È¬ß ÿ°√∑’Ë àß°≈‘Ëπ‰¡àæ÷ßª√– ß§å

´÷Ëß‡ªìπ¡≈¿“«–∑“ßÕ“°“»µàÕ™ÿ¡™π¢â“ß‡§’¬ßæ√–

√“™∫—≠≠—µ‘π’È‰¥â∫—≠≠—µ‘„π à«π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√

‡≈’È¬ß —µ«å ·≈–∫∑°”Àπ¥‚∑…§◊Õ

1. °“√°”®—¥ ‘ËßªØ‘°Ÿ≈·≈–¢¬–¡Ÿ≈ΩÕ¬

(À¡«¥ 3) ¡“µ√“ 20

2. ‡Àµÿ√”§“≠ (À¡«¥ 5) ¡“µ√“ 25, ¡“µ√“

26, ¡“µ√“ 27 ·≈–¡“µ√“ 28

3. °“√§«∫§ÿ¡°“√‡≈’È¬ß —µ«åÀ√◊Õ°“√

ª≈àÕ¬ —µ«å (À¡«¥ 6) ¡“µ√“ 29

4. °‘®°√√¡∑’Ë ‡ªìπÕ—πµ√“¬µàÕ ÿ¢¿“æ

(À¡«¥ 7) ¡“µ√“ 31, ¡“µ√“ 32(2)

5. ∫∑°”Àπ¥‚∑… (À¡«¥ 5) ¡“µ√“ 73

·≈–¡“µ√“ 74

°“√°”®—¥ ‘ËßªØ‘°Ÿ≈·≈–¡Ÿ≈ΩÕ¬  (À¡«¥ 3)

¡“µ√“ 20 (1) Àâ“¡°“√∂à“¬ ‡∑ ∑‘Èß À√◊Õ

∑”„Àâ¡’¢÷Èπ„π∑’ËÀ√◊Õ∑“ß “∏“√≥–´÷Ëß ‘ËßªØ‘°Ÿ≈À√◊Õ

¡Ÿ≈ΩÕ¬ πÕ°®“°„π∑’Ë∑’Ë√“™°“√ à«π∑âÕß∂‘Ëπ®—¥‰«â„Àâ

‡Àµÿ√”§“≠ (À¡«¥ 5)

¡“µ√“ 25 „π°√≥’∑’Ë¡’‡ÀµÿÕ—πÕ“®°àÕ„Àâ‡°‘¥

§«“¡‡¥◊Õ¥√âÕπ·°àºŸâÕ¬ŸàÕ“»—¬„π∫√‘‡«≥„°≈â‡§’¬ß

À√◊ÕºŸâª√– ∫°—∫‡Àµÿπ—Èπ¥—ßµàÕ‰ªπ’È „Àâ∂◊Õ‡ªìπ‡Àµÿ

√”§“≠

(1) ·À≈àßπÈ” ∑“ß√–∫“¬πÈ” ∑’ËÕ“∫πÈ”  â«¡

À√◊Õ∑’Ë„ à¡Ÿ≈À√◊Õ‡∂â“ À√◊Õ ∂“π∑’ËÕ◊Ëπ„¥´÷ËßÕ¬Ÿà„π∑’Ë

∑”‡≈‰¡à‡À¡“– ¡  °ª√° ¡’°“√ – ¡À√◊Õ

À¡—°À¡¡ ‘Ëß¢Õß¡’°“√‡∑∑‘Èß ‘Ëß„¥‡ªìπ‡Àµÿ„Àâ¡’°≈‘Ëπ

‡À¡Áπ À√◊Õ≈–ÕÕß‡ªìπæ‘… À√◊Õ‡ªìπÀ√◊Õπà“®–‡ªìπ

∑’Ë‡æ“–æ—π∏ÿåæ“À–π”‚√§ À√◊Õ°àÕ„Àâ‡°‘¥§«“¡

‡ ◊ËÕ¡À√◊ÕÕ“®‡ªìπÕ—πµ√“¬µàÕ ÿ¢¿“æ

(2) °“√‡≈’È¬ß —µ«å„π∑’ËÀ√◊Õ‚¥¬«‘∏’„¥ À√◊Õ¡’

®”π«π‡°‘π ¡§«√®π‡ªìπ‡Àµÿ„Àâ‡ ◊ËÕ¡ À√◊ÕÕ“®

‡ªìπÕ—πµ√“¬µàÕ ÿ¢¿“æ

(3) Õ“§“√Õ—π‡ªìπ∑’ËÕ¬Ÿà¢Õß§πÀ√◊Õ —µ«å

‚√ßß“π ∂“π∑’Ëª√–°Õ∫°“√„¥‰¡à¡’°“√√–∫“¬

Õ“°“» °“√√–∫“¬πÈ” °“√°”®—¥ ‘ËßªØ‘°Ÿ≈ À√◊Õ

°“√§«∫§ÿ¡ “√‡ªìπæ‘…À√◊Õ¡’·µà‰¡à¡’°“√§«∫§ÿ¡

„Àâª√“»®“°°≈‘Ëπ‡À¡ÁπÀ√◊Õ≈–ÕÕß “√‡ªìπæ‘…

Õ¬à“ßæÕ‡æ’¬ßÀ√◊Õ‡ªìπ‡ÀµŸ„Àâ‡ ◊ËÕ¡À√◊ÕÕ“®‡ªìπ

Õ—πµ√“¬µàÕ ÿ¢¿“æ

(4) °“√°√–∑”„¥Ê Õ—π‡ªìπ‡Àµÿ„Àâ‡°‘¥°≈‘Ëπ

· ß √—ß ’ ‡ ’¬ß §«“¡√âÕπ  ‘Ëß¡’æ‘… §«“¡ —Ëπ –‡∑◊Õπ
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ΩÿÉπ ≈–ÕÕß ‡¢¡à“ ‡∂â“ À√◊Õ°√≥’Õ◊Ëπ„¥ ®π‡ªìπ‡Àµÿ

„Àâ‡ ◊ËÕ¡À√◊ÕÕ“®‡ªìπÕ—πµ√“¬µàÕ ÿ¢¿“æ

(5) ‡ Àµÿ Õ◊Ë π „¥∑’Ë √— ∞¡πµ√’ °”Àπ¥ ‚¥¬

ª√–°“»„π√“™°‘®®“πÿ‡∫°…“

¡“µ√“ 26 „Àâ‡®â“æπ—°ß“π∑âÕß∂‘Ëπ¡’Õ”π“®

Àâ“¡ºŸâÀπ÷ËßºŸâ„¥¡‘„Àâ°àÕ‡Àµÿ√”§“≠„π∑’ËÀ√◊Õ∑“ß

 “∏“√≥–À√◊Õ ∂“π∑’Ë‡Õ°™π√«¡∑—Èß°“√√–ß—∫‡Àµÿ

√”§“≠¥â«¬ µ≈Õ¥∑—Èß°“√¥Ÿ·≈ ª√—∫ª√ÿß∫”√ÿß

√—°…“∫√√¥“∂ππ ∑“ß∫° ∑“ßπÈ” √“ß√–∫“¬πÈ”

§Ÿ§≈Õß  ∂“π∑’Ëµà“ßÊ „π‡¢µ¢Õßµπ„Àâª√“»®“°

‡Àµÿ√”§“≠„π°“√π’È  ‡®â“Àπâ“∑’Ëæπ—°ß“π∑âÕß∂‘Ëπ¡’

Õ”π“®ÕÕ°§” —Ëß‡ªìπÀπ—ß ◊Õ‡æ◊ËÕ√–ß—∫ °”®—¥

·≈–§«∫§ÿ¡‡Àµÿ√”§“≠µà“ßÊ

¡“µ√“ 27 „π°√≥’∑’Ë¡’‡Àµÿ√”§“≠‡°‘¥¢÷Èπ

À√◊ÕÕ“®‡°‘¥¢÷Èπ„π∑’ËÀ√◊Õ∑“ß “∏“√≥–„Àâ‡®â“æπ—°

ß“π∑âÕß∂‘Ëπ¡’Õ”π“®ÕÕ°§” —Ëß‡ªìπÀπ—ß ◊Õ„Àâ

∫ÿ§§≈´÷Ëß‡ªìπµâπ‡ÀµÿÀ√◊Õ‡°’Ë¬«¢âÕß°—∫°“√°àÕÀ√◊Õ

Õ“®°àÕ„Àâ‡°‘¥‡Àµÿ√”§“≠π—Èπ √–ß—∫À√◊ÕªÑÕß°—π

‡Àµÿ√”§“≠¿“¬„π‡«≈“Õ—π ¡§«√µ“¡∑’Ë√–∫ÿ‰«â„π

§” —Ëß ·≈–∂â“‡ÀÁπ ¡§«√®–„Àâ°√–∑”‚¥¬«‘∏’„¥

‡æ◊ËÕ√–ß—∫À√◊ÕªÑÕß°—π‡Àµÿ „π°√≥’∑’Ëª√“°Ø·°à

‡®â“æπ—°ß“π∑âÕß∂‘Ëπ«à“‰¡à¡’°“√ªØ‘∫—µ‘µ“¡§” —Ëß

¢Õß‡®â“æπ—°ß“π∑âÕß∂‘Ëπµ“¡«√√§Àπ÷Ëß ·≈–‡Àµÿ

√”§“≠∑’Ë‡°‘¥¢÷ÈπÕ“®‡°‘¥Õ—πµ√“¬Õ¬à“ß√â“¬·√ßµàÕ

 ÿ¢¿“æ „Àâ‡®â“æπ—°ß“π∑âÕß∂‘Ëπ√–ß—∫‡Àµÿπ—Èπ ·≈–

Õ“®®—¥°“√µ“¡§«“¡®”‡ªìπ‡æ◊ËÕªÑÕß°—π¡‘„Àâ‡°‘¥

‡Àµÿ√”§“≠π—Èπ¢÷ÈπÕ’° ‚¥¬∫ÿ§§≈´÷Ëß‡ªìπµâπ‡Àµÿ

À√◊Õ‡°’Ë¬«¢âÕß°—∫°“√°àÕÀ√◊ÕÕ“®°àÕ„Àâ‡°‘¥‡Àµÿ

√”§“≠µâÕß‡ªìπºŸâ‡ ’¬§à“„™â®à“¬ ”À√—∫°“√®—¥°“√

π—Èπ

         ¡“µ√“ 28 „π°√≥’∑’Ë¡’‡Àµÿ‡°‘¥¢÷Èπ„π ∂“π

∑’Ë‡Õ°™π „Àâ‡®â“æπ—°ß“π∑âÕß∂‘Ëπ¡’Õ”π“®ÕÕ°

§” —Ëß‡ªìπÀπ—ß ◊Õ„Àâ‡®â“¢ÕßÀ√◊ÕºŸâ§√Õ∫§√Õß

 ∂“π∑’Ëπ—Èπ√–ß—∫‡Àµÿ√”§“≠π—Èπ À√◊Õ ¡§«√

°”Àπ¥«‘∏’°“√ ‡æ◊ËÕªÑÕß°—π¡‘„Àâ¡’‡Àµÿ√”§“≠

‡°‘¥¢÷Èπ„πÕπ“§µ„Àâ√–∫ÿ‰«â„π§” —Ëß‰¥â

„π°√≥’∑’Ë‰¡à¡’°“√ªØ‘∫—µ‘µ“¡§” —Ëß¢Õß‡®â“

æπ—°ß“π∑âÕß∂‘Ëπµ“¡«√√§Àπ÷Ëß „Àâ‡®â“æπ—°ß“π

∑âÕß∂‘Ëπ¡’Õ”π“®√–ß—∫‡Àµÿ√”§“≠π—Èπ ·≈–Õ“®

®—¥°“√µ“¡§«“¡®”‡ªìπ‡æ◊ËÕªÑÕß°—π¡‘„Àâ¡’‡Àµÿ

√”§“≠‡°‘¥¢÷ÈπÕ’° ·≈–∂â“‡Àµÿ√”§“≠‡°‘¥¢÷Èπ®“°

°“√°√–∑” °“√≈–‡≈¬ À√◊Õ°“√¬‘π¬Õ¡¢Õß

‡®â“¢ÕßÀ√◊ÕºŸâ§√Õ∫§√Õß   ∂“π∑’Ëπ—Èπ‡®â“¢ÕßÀ√◊Õ

ºŸâ§√Õ∫§√Õß ∂“π∑’Ë¥—ß°≈à“«µâÕß‡ªìπºŸâ‡ ’¬§à“„™â

®à“¬ ”À√—∫°“√π—Èπ

„π°√≥’∑’Ëª√“°Ø·°à‡®â“æπ—°ß“π∑âÕß∂‘Ëπ«à“

‡Àµÿ√”§“≠∑’Ë‡°‘¥¢÷Èπ„π ∂“π∑’Ë‡Õ°™πÕ“®‡°‘¥

Õ—πµ√“¬Õ¬à“ß√â“¬·√ßµàÕ ÿ¢¿“æ À√◊Õ¡’º≈°√–∑∫

µàÕ ¿“«–§«“¡‡ªìπÕ¬Ÿà∑’Ë‡À¡“– ¡°—∫°“√¥”√ß

™’æ¢Õßª√–™“™π ‡®â“æπ—°ß“π∑âÕß∂‘Ëπ®–ÕÕ°§”

 —Ëß‡ªìπÀπ—ß ◊ÕÀâ“¡¡‘„Àâ‡®â“¢ÕßÀ√◊ÕºŸâ§√Õ∫§√Õß

„™âÀ√◊Õ¬‘π¬Õ¡„Àâ∫ÿ§§≈„¥„™â ∂“π∑’Ëπ—Èπ∑—ÈßÀ¡¥

À√◊Õ∫“ß à«π ®π°«à“®–‡ªìπ∑’ËæÕ„®·°à‡®â“æπ—°

ß“π∑âÕß∂‘Ëπ«à“ ‰¥â¡’°“√√–ß—∫‡Àµÿ√”§“≠π—Èπ·≈â«°Á

‰¥â

°“√§«∫§ÿ¡°“√‡≈’È¬ß —µ«åÀ√◊Õª≈àÕ¬ —µ«å

(À¡«¥ 6)

¡“µ√“ 29 ‡æ◊ËÕª√–‚¬™πå„π°“√√—°…“

 ¿“«–§«“¡‡ªìπÕ¬Ÿà∑’Ë‡À¡“– ¡°—∫°“√¥”√ß™’æ

¢Õßª√–™“™π„π∑âÕß∂‘ËπÀ√◊Õ‡æ◊ËÕªÑÕß°—πÕ—πµ√“¬

®“°‡™◊ÈÕ‚√§∑’Ë‡°‘¥®“° —µ«å „Àâ√“™°“√ à«π∑âÕß∂‘Ëπ

¡’Õ”π“®ÕÕ°¢âÕ°”Àπ¥¢Õß∂‘Ëππ—Èπ ‡ªìπ‡¢µ

§«∫§ÿ¡°“√‡≈’È¬ßÀ√◊Õª≈àÕ¬ —µ«å‰¥â
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°“√ÕÕ°¢âÕ°”Àπ¥¢Õß∑âÕß∂‘Ëπµ“¡«√√§

Àπ÷Ëß √“™°“√ à«π∑âÕß∂‘ËπÕ“®°”Àπ¥„Àâ‡ªìπ‡¢µ

Àâ“¡‡≈’È ¬ßÀ√◊Õª≈àÕ¬ —µ«å∫“ß™π‘¥À√◊Õ∫“ß

ª√–‡¿∑‚¥¬‡¥Á¥¢“¥ À√◊Õ‰¡à‡°‘π®”π«π∑’Ë°”Àπ¥

À√◊Õ‡ªìπ‡¢µ∑’Ë°“√‡≈’È¬ß —µ«åÀ√◊Õ∫“ßª√–‡¿∑µâÕß

Õ¬Ÿà¿“¬„µâ¡“µ√°“√Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß°Á‰¥â

°‘®°“√∑’Ë‡ªìπÕ—πµ√“¬µàÕ ÿ¢¿“æ (À¡«¥ 7)

¡“µ√“ 31 „Àâ√—∞¡πµ√’‚¥¬§”·π–π”¢Õß

§≥–°√√¡°“√¡’Õ”π“®ª√–°“»„π√“™°‘®®“

πÿ‡∫°…“ °”Àπ¥„Àâ°‘®°“√„¥‡ªìπ°‘®°“√∑’Ë‡ªìπ

Õ—πµ√“¬µàÕ ÿ¢¿“æ

¡“µ√“ 32 ‡æ◊ËÕª√–‚¬™πå„π°“√°”°—∫¥Ÿ·≈

°“√ª√–°Õ∫°‘®°“√∑’Ëª√–°“»µ“¡¡“µ√“ 31 „Àâ

√“™°“√ à«π∑âÕß∂‘Ëπ¡’Õ”π“®ÕÕ°¢âÕ°”Àπ¥¢Õß

∑âÕß∂‘Ëπ¥—ßµàÕ‰ªπ’È

1. °”Àπ¥ª√–‡¿∑¢Õß°‘®°“√µ“¡¡“µ√“

31 ∫“ß°‘®°“√À√◊Õ∑ÿ°°‘®°“√„Àâ‡ªìπ°‘®°“√∑’ËµâÕß

¡’°“√§«∫§ÿ¡¿“¬„π∑âÕß5. ∂‘Ëππ—Èπ

2. °”Àπ¥À≈—°‡°≥±å·≈–‡ß◊ËÕπ‰¢∑—Ë«‰ª

 ”À√—∫„ÀâºŸâ¥”‡π‘π°‘®°“√µ“¡ (1) ªØ‘∫—µ‘‡°’Ë¬«°—∫

°“√¥Ÿ·≈ ¿“æÀ√◊Õ ÿ¢≈—°…≥–¢Õß ∂“π∑’Ë∑’Ë„™â

¥”‡π‘π°‘®°“√·≈–¡“µ√°“√ªÑÕß°—πÕ—πµ√“¬µàÕ

 ÿ¢¿“æ

°‘®°√√¡∑’Ë‡ªìπÕ—πµ√“¬µàÕ ÿ¢¿“æµ“¡∑’Ë

√—∞¡πµ√’ª√–°“» (¡“µ√“ 31)

°‘®°√√¡À√◊Õ∏ÿ√°‘®∑’Ë∂◊Õ«à“‡ªìπ°‘®°“√∑’Ëπà“

√—ß‡°’¬® À√◊ÕÕ“®‡ªìπÕ—πµ√“¬·°à ÿ¢¿“æ √—∞¡πµ√’

 “¡“√∂ª√–°“»„π√“™°‘®®“πÿ‡∫°…“ ´÷ËßºŸâ

ª√–°Õ∫°“√µâÕß¢ÕÕπÿ≠“µ (°‘®°“√æ«°π’È

°ÆÀ¡“¬„À¡à‡√’¬°«à“°‘®°√√¡∑’Ë‡ªìπÕ—πµ√“¬µàÕ

 ÿ¢¿“æ) ª√–°“»π’È¬—ß§ß„™â‰¥âµ“¡°ÆÀ¡“¬„À¡à

(¡“µ√“ 89) °‘®°√√¡∑’Ë√«∫√«¡‡æ’¬ß ‘Èπ°—π¬“¬π

2533 (°ÆÀ¡“¬ “∏“√≥ ÿ¢·≈– ‘Ëß·«¥≈âÕ¡  ÿ«ß»å

»“µ√‡«À“ 2536)

1. °“√‡≈’È¬ß¡â“ ‚§ °√–∫◊Õ

2. °“√‡≈’È¬ß ÿ°√

3. °“√‡≈’È¬ß·æ– ·°–

4. °“√‡≈’È¬ßÀà“π ‡ªì¥ ‰°à

5. °“√‡≈’È¬ß‡æ◊ËÕ√’¥‡Õ“π¡ °“√√’¥‡Õ“π¡

6. °“√∑”‡π¬ ‡π¬‡∑’¬¡

7. °“√¶à“Àà“π ‡ªì¥ ‰°à ¬°‡«âπ°“√¶à“„π

¿—µµ“§“√ ‚√ß·√¡ À√◊Õ√â“π¢â“«·°ß ‡æ◊ËÕª√ÿß

Õ“À“√„ππ—Èπ À√◊Õ°“√¶à“‡æ◊ËÕª√ÿßÕ“À“√‡√à¢“¬

¥â«¬µπ‡Õß

8. °“√øÕ°Àπ—ß —µ«å °“√ – ¡Àπ—ß —µ«å

9. °“√ – ¡‡¢“ —µ«å °√–¥Ÿ° —µ«å ¢π —µ«å

Àπ—ß —µ«å∑’Ë¬—ß‰¡à‰¥âøÕ°

39. °“√ – ¡Àπ—ß —µ«å∑’ËøÕ°·≈â«

65. °“√∑”≈Ÿ°™‘Èπ¥â«¬‡§√◊ËÕß®—°√

71. °“√ – ¡Õ“À“√ —µ«å

76. °“√∑”°“√∫√√®ÿ ¬“√—°…“‚√§ ¬“

√—°…“ —µ«å

122. °“√ª√–°Õ∫°‘®°“√‡≈’È¬ß √«∫√«¡

 —µ«åπ“π“™π‘¥„π∑’Ë “∏“√≥–À√◊Õ∑’Ë‡Õ°™π À√◊Õ

∏ÿ√°‘® Õ◊Ëπ„¥Õ—π¡’≈—°…≥–∑”πÕß‡¥’¬«°—π ‡æ◊ËÕ„Àâ

ª√–™“™π‡¢â“™¡‡æ◊ËÕª√–‚¬™πå¢Õß°‘®°“√π—Èπ ∑—Èßπ’È

®–¡’°“√‡√’¬°‡°Á∫§à“¥Ÿ À√◊Õ§à“∫√‘°“√‰¡à«à“∑“ßµ√ß

À√◊Õ∑“ßÕâÕ¡À√◊Õ‰¡à°Áµ“¡

∫∑°”Àπ¥‚∑…

¡“µ√“ 73 ºŸâ„¥ΩÉ“Ωóπ¡“µ√“ 21 µâÕß√–«“ß

‚∑…®”§ÿ°‰¡à‡°‘πÀ°‡¥◊Õπ À√◊Õª√—∫‰¡à‡°‘π Àπ÷Ëß

À¡◊Ëπ∫“∑À√◊Õ∑—Èß®”∑—Èßª√—∫

¡“µ√“ 74 ºŸâ„¥‰¡àªØ‘∫—µ‘µ“¡§” —Ëß¢Õß‡®â“

æπ—°ß“π¡“µ√“ 27 À√◊Õ¡“µ√“ 28 µâÕß√–«“ß
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‚∑…®”§ÿ°‰¡à‡°‘πÀπ÷Ëß‡¥◊Õπª√—∫‰¡à‡°‘π Õßæ—π∫“∑

À√◊Õ∑—Èß®”∑—Èßª√—∫

À¡“¬‡Àµÿ  ‘ËßªØ‘°Ÿ≈ À¡“¬§«“¡«à“  Õÿ®®“√–À√◊Õ

ªí  “«– ·≈–À¡“¬√«¡∂÷ß ‘ËßÕ◊Ëπ„¥ ´÷Ëß‡ªìπ ‘Ëß

‚ ‚§√°À√◊Õ¡’°≈‘Ëπ‡À¡Áπ

¡Ÿ≈ΩÕ¬ À¡“¬§«“¡«à“ ‡»…°√–¥“… ‡»…

ºâ“ ‡»…Õ“À“√ ‡»… ‘π§â“ ∂ÿßæ≈“ µ‘° ¿“™π–∑’Ë

„ àÕ“À“√ ‡∂â“ ¡Ÿ≈ —µ«å À√◊Õ´“° —µ«å √«¡µ≈Õ¥

∂÷ß ‘ËßÕ◊Ëπ„¥∑’Ë‡°Á∫°«“¥®“°∂ππ µ≈“¥ ∑’Ë‡≈’È¬ß

 —µ«åÀ√◊Õ∑’ËÕ◊Ëπ

∑’ËÀ√◊Õ∑“ß “∏“√≥– À¡“¬§«“¡«à“  ∂“π

∑’ËÀ√◊Õ∑“ß´÷Ëß¡‘„™à‡ªìπ¢Õß‡Õ°™π·≈–ª√–™“™π

 “¡“√∂„™â —≠®√‰¥â

°ÆÀ¡“¬

æ√∫.  àß‡ √‘¡·≈–√—°…“§ÿ≥¿“æ ‘Ëß·«¥≈âÕ¡

·Ààß™“µ‘ æ.». 2535

°ÆÀ¡“¬©∫—∫π’È¡’Õ¬Ÿà¥â«¬°—∫ 7 À¡«¥

À¡«¥°“√§«∫§ÿ¡¡≈æ‘…  à«π∑’Ë 5 ¡≈æ‘…∑“ßπÈ”

¡“µ√“ 67 „Àâ√—∞¡πµ√’ ‚¥¬§”·π–π”¢Õß

§≥–°√√¡°“√§«∫§ÿ¡¡≈æ‘…¡’Õ”π“®ª√–°“»„π

√“™°‘®®“πÿ‡∫°…“ °”Àπ¥ª√–‡¿∑¢Õß·À≈àß

°”‡π‘¥¡≈æ‘…∑’Ë®–µâÕß∂Ÿ°§«∫§ÿ¡°“√ª≈àÕ¬πÈ”

‡ ’¬À√◊Õ¢Õß‡ ’¬≈ß Ÿà·À≈àßπÈ” “∏“√≥– À√◊ÕÕÕ°

 Ÿà ‘Ëß·«¥≈âÕ¡πÕ°‡¢µ∑’Ëµ—Èß·À≈àß°”‡π‘¥¡≈æ‘…‰¡à

‡°‘π¡“µ√∞“π§«∫§ÿ¡¡≈æ‘…®“°·À≈àß°”‡π‘¥∑’Ë

°”Àπ¥µ“¡¡“µ√“ 55 À√◊Õ¡“µ√“∑’Ë à«π√“™°“√

„¥°”Àπ¥‚¥¬Õ“»—¬Õ”π“®µ“¡°ÆÀ¡“¬Õ◊Ëπ ·≈–

¡“µ√∞“ππ—Èπ¬—ß¡’º≈∫—ß§—∫µ“¡¡“µ√“ 56 À√◊Õ

¡“µ√∞“π∑’ËºŸâ«à“√“™°“√®—ßÀ«—¥°”Àπ¥‡ªìπæ‘‡»…

 ”À√—∫‡¢µ§«∫§ÿ¡¡≈æ‘…µ“¡¡“µ√“ 58

¡“µ√“ 70 ‡®â“¢ÕßÀ√◊ÕºŸâ§√Õ∫§√Õß·À≈àß

°”‡π‘¥¡≈æ‘…∑’Ë°”Àπ¥µ“¡¡“µ√“ 69 ¡’Àπâ“∑’Ë

µâÕß°àÕ √â“ß µ‘¥µ—ÈßÀ√◊Õ®—¥„Àâ¡’√–∫∫∫”∫—¥πÈ”‡ ’¬

À√◊Õ√–∫∫°”®—¥¢Õß‡ ’¬µ“¡∑’Ë ‡®â“æπ—°ß“π

§«∫§ÿ¡¡≈æ‘…°”Àπ¥‡æ◊ËÕ°“√π’È ‡®â“æπ—°ß“π

§«∫§ÿ¡¡≈æ‘…®–°”Àπ¥„Àâ‡®â“¢ÕßÀ√◊ÕºŸâ§√Õ∫

§√Õß¡’ºŸâ§«∫§ÿ¡°“√¥”‡π‘πß“π√–∫∫∫”∫—¥πÈ”

‡ ’¬À√◊Õ√–∫∫°”®—¥¢Õß‡ ’¬∑’Ë°”Àπ¥„Àâ¡’¢÷Èππ—Èπ

¥â«¬°Á‰¥â

„π°√≥’∑’Ë·À≈àß°”‡π‘¥¡≈æ‘…„¥¡’√–∫∫

∫”∫—¥πÈ”‡ ’¬À√◊Õ√–∫∫°”®—¥¢Õß‡ ’¬Õ¬Ÿà·≈â«π—Èπ

∑’Ëª√–°“»¢Õß√—∞¡πµ√’µ“¡¡“µ√“ 69 „Àâ‡®â“¢Õß

À√◊ÕºŸâ§√Õ∫§√Õß·À≈àß°”‡π‘¥¡≈æ‘…·®âßµàÕ‡®â“

æπ—°ß“π§«∫§ÿ¡¡≈æ‘… ‡æ◊ËÕµ√«® Õ∫ À“°‡®â“

æπ—°ß“π§«∫§ÿ¡¡≈æ‘…‡ÀÁπ«à“√–∫∫∫”∫—¥πÈ”‡ ’¬

À√◊Õ√–∫∫°”®—¥¢Õß‡ ’¬∑’Ë¡’Õ¬Ÿà·≈â«π—Èπ¬—ß‰¡à

 “¡“√∂∑”°“√∫”∫—¥πÈ”‡ ’¬ À√◊Õ°”®—¥¢Õß‡ ’¬

„Àâ‡ªìπ‰ªµ“¡¡“µ√∞“π§«∫§ÿ¡®“°·À≈àß°”‡π‘¥

∑’Ë°”Àπ¥‰«â ‡®â“¢ÕßÀ√◊ÕºŸâ§√Õ∫§√Õß·À≈àß°”‡π‘¥

¡≈æ‘…¡’Àπâ“∑’ËµâÕß¥”‡π‘π°“√·°â‰¢À√◊Õª√—∫ª√ÿß

µ“¡∑’Ë‡®â“æπ—°ß“π§«∫§ÿ¡¡≈æ‘…°”Àπ¥

¡“µ√“ 75 „π‡¢µ§«∫§ÿ¡¡≈æ‘…„¥À√◊Õ‡¢µ

∑âÕß∑’Ë„¥∑’Ë∑“ß√“™°“√¬—ß¡‘‰¥â®—¥„Àâ¡’√–∫∫∫”∫—¥

πÈ”‡ ’¬√«¡ À√◊Õ√–∫∫°”®—¥¢Õß‡ ’¬Õ¬Ÿà„π‡¢µ

§«∫§ÿ¡¡≈æ‘…À√◊Õ‡¢µ∑âÕß∑’Ëπ—Èπ ‡®â“æπ—°ß“π∑âÕß

∂‘Ëπ ‚¥¬§”·π–π”¢Õß‡®â“æπ—°ß“π§«∫§ÿ¡¡≈æ‘…

Õ“®°”Àπ¥«‘∏’°“√™—Ë«§√“« ”À√—∫°“√∫”∫—¥πÈ”

‡ ’¬À√◊Õ°”®—¥¢Õß‡ ’¬´÷Ëß‡°‘¥®“°·À≈àß°”‡π‘¥

¡≈æ‘…µ“¡¡“µ√“ 71 ·≈–¡“µ√“ 72 ‰¥âµ“¡∑’Ë

®”‡ªìπ®π°«à“®–‰¥â¡’°“√ °àÕ √â“ßµ‘¥µ—Èß·≈–‡ªî¥

¥”‡π‘πß“π√–∫∫∫”∫—¥πÈ”‡ ’¬√«¡À√◊Õ√–∫∫

°”®—¥¢Õß‡ ’¬„π‡¢µ§«∫§ÿ¡¡≈æ‘…À√◊Õ‡¢µ∑âÕß∑’Ë

π—Èπ

«‘∏’°“√™—Ë«§√“« ”À√—∫°“√∫”∫—¥πÈ”‡ ’¬
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À√◊Õ°”®—¥¢Õß‡ ’¬µ“¡«√√§Àπ÷Ëß„ÀâÀ¡“¬§«“¡

√«¡∂÷ß°“√‡°Á∫√«∫√«¡ °“√¢π àß À√◊Õ°“√®—¥ àß

πÈ”‡ ’¬À√◊Õ¢Õß‡ ’¬¥â«¬«‘∏’°“√„¥Ê ∑’Ë‡À¡“– ¡‰ª

∑”°“√∫”∫—¥À√◊Õ°”®—¥‚¥¬√–∫∫∫”∫—¥πÈ”‡ ’¬

√«¡À√◊Õ√–∫∫°”®—¥¢Õß‡ ’¬√«¡¢Õß∑“ß√“™°“√∑’Ë

Õ¬Ÿà„π‡¢µÕ◊ËπÀ√◊ÕÕπÿ≠“µ„Àâ√—∫„∫Õπÿ≠“µ√—∫®â“ß

„Àâ∫√‘°“√∫”∫—¥πÈ”‡ ’¬À√◊Õ°”®—¥¢Õß‡ ’¬´÷Ë ß

√—∫®â“ß„Àâ∫√‘°“√Õ¬Ÿà„π‡¢µÕ◊Ëπ‡¢â“¡“‰¥â‡ªî¥°“√

√—∫®â“ß„Àâ∫√‘°“√„π‡¢µ§«∫§ÿ¡¡≈æ‘…À√◊Õ‡¢µ∑‘Èß∑’Ë

π—Èπ‡ªìπ°“√™—Ë«§√“« À√◊ÕÕπÿ≠“µ„ÀâºŸâ‰¥â√—∫

Õπÿ≠“µ√—∫®â“ß„Àâ∫√‘°“√π—Èπ∑”°“√‡°Á∫√«∫√«¡πÈ”

‡ ’¬À√◊Õ¢Õß‡ ’¬‡æ◊ËÕπ”¢π‡§≈◊ËÕπ¬â“¬‰ª∑”°“√

∫”∫—¥ À√◊Õ°”®—¥‚¥¬√–∫∫∫”∫—¥πÈ”‡ ’¬ À√◊Õ

√–∫∫°”®—¥¢Õß‡ ’¬¢Õß‡ ’¬¢ÕßºŸâπ—Èπ ´÷ËßÕ¬Ÿà„π‡¢µ

∑âÕß∑’ËÕ◊ËππÕ°‡¢µ§«∫§ÿ¡¡≈æ‘…À√◊Õ‡¢µ∑âÕß∑’Ëπ—Èπ

∫∑°”Àπ¥‚∑…

¡“µ√“ 105 ‡®â“¢ÕßÀ√◊ÕºŸâ§√Õ∫§√Õß

·À≈àß°”‡π‘¥¡≈æ‘…ºŸâ„¥‰¡àªØ‘∫—µ‘µ“¡¡“µ√“ 71

À√◊ÕºŸâ„¥‰¡àªØ‘∫—µ‘µ“¡¡“µ√“ 72 À√◊Õ¢âÕ°”Àπ¥

¢Õß‡®â“æπ—°ß“π∑âÕß∂‘Ëπµ“¡¡“µ√“ 74 À√◊Õ¡“µ√“

75 «√√§Àπ÷ËßÀ√◊Õ°Æ°√–∑√«ß∑’ËÕÕ°µ“¡¡“µ√“ 80

µâÕß√–«“ß‚∑…®”§ÿ°‰¡à‡°‘πÀπ÷Ëßªï À√◊Õª√—∫‰¡à‡°‘π

Àπ÷Ëß· π∫“∑ À√◊Õ∑—Èß®”∑—Èßª√—∫

À¡“¬‡Àµÿ  ‡®â“æπ—°ß“π À¡“¬§«“¡«à“

(1) π“¬°‡∑»¡πµ√’  ”À√—∫„π‡¢µ‡∑»∫“≈

(2) ª√–∏“π ÿ¢“¿‘∫“≈  ”À√—∫„π‡¢µ

 ÿ¢“¿‘∫“≈

(3) ºŸâ«à“√“™°“√®—ßÀ«—¥  ”À√—∫„π‡¢µ

Õß§å°“√∫√‘À“√®—ßÀ«—¥

(4) ºŸâ«à“√“™°“√°√ÿß‡∑æ¡À“π§√  ”À√—∫

„π‡¢µ°√ÿß‡∑æ¡À“π§√

(5) ª≈—¥‡¡◊Õßæ—∑¬“  ”À√—∫„π‡¢µ‡¡◊Õß

æ—∑¬“

(6) À—«Àπâ“ºŸâ∫√‘À“√∑âÕß∂‘Ëπ¢ÕßÕß§å°“√

ª°§√Õß∑âÕß∂‘ËπÕ¬à“ßÕ◊Ëπ πÕ°‡Àπ◊Õ®“° (Ò) ∂÷ß (ı)

¢â“ßµâπ ∑’Ë‰¥â√—∫°“√ª√–°“»°”Àπ¥„Àâ‡ªìπ√“™°“√

 à«π∑âÕß∂‘Ëπµ“¡°ÆÀ¡“¬«à“¥â«¬°“√π—Èπ  ”À√—∫

„π‡¢µ√“™°“√ à«π∑âÕß∂‘Ëππ—Èπ

ª√–°“»°√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’ ·≈–

 ‘Ëß·«¥≈âÕ¡

√—∞¡πµ√’«à“°“√°√–∑√«ß«‘∑¬“»“ µ√å

‡∑§‚π‚≈¬’ ·≈– ‘Ëß·«¥≈âÕ¡ Õ“»—¬¡“µ√“ 35 , 48 ,

50 ·≈– 51 ¢Õß√—∞∏√√¡πŸ≠·Ààß√“™Õ“≥“®—°√‰∑¬

„π°“√¥”‡π‘π°“√„π¡“µ√“ 55 ¢Õßæ√–√“™∫—≠≠—µ‘

 àß‡ √‘¡·≈–√—°…“§ÿ≥¿“æ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘

æ.».2535 „Àâ¡’ª√–°“» 2 ©∫—∫ ¥—ßπ’È

1. ‡√◊ËÕß°”Àπ¥„Àâ°“√‡≈’È¬ß ÿ°√‡ªìπ·À≈àß

°”‡π‘¥¡≈æ‘…∑’Ë®–µâÕß∂Ÿ°§«∫§ÿ¡°“√ª≈àÕ¬πÈ”

‡ ’¬≈ß Ÿà·À≈àßπÈ” “∏“√≥– À√◊ÕÕÕ° Ÿà ‘Ëß·«¥≈âÕ¡

2. °”Àπ¥¡“µ√∞“π§«∫§ÿ¡°“√√–∫“¬

πÈ”∑‘Èß®“°·À≈àß°”‡π‘¥¡≈æ‘…ª√–‡¿∑°“√‡≈’È¬ß ÿ°√

´÷Ëß∑—Èß 2 ©∫—∫π’È “√– √ÿª‰¥â¥—ßπ’È

°“√‡≈’È¬ß ÿ°√ ª√–‡¿∑ ° ·≈–ª√–‡¿∑ ¢

‡ªìπ·À≈àß°”‡π‘¥¡≈æ‘… ´÷Ëß∂â“¡’°“√ª≈àÕ¬πÈ”‡ ’¬

≈ß Ÿà·À≈àßπÈ” “∏“√≥– À√◊ÕÕÕ° Ÿà ‘Ëß·«¥≈âÕ¡®–

µâÕß¡’¡“µ√∞“π¢ÕßπÈ”∑‘Èß‡ªìπ‰ªµ“¡ª√–°“»¢Õß

°√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’ ·≈– ‘Ëß·«¥≈âÕ¡

‚¥¬¡’°“√‡°Á∫µ—«Õ¬à“ßπÈ”∑‘Èß ·∫∫‡°Á∫®â«ß®“°®ÿ¥

∑’Ë√–∫“¬πÈ”∑‘ÈßÕÕ° Ÿà ‘Ëß·«¥≈âÕ¡ ·≈–°“√µ√«®

 Õ∫¡“µ√∞“ππÈ”∑‘Èß‡ªìπ‰ªµ“¡§Ÿà¡◊Õ«‘‡§√“–ÀåπÈ”

‡ ’¬∑’Ë ¡“§¡«‘»«°√√¡ ‘Ëß·«¥≈âÕ¡·Ààßª√–‡∑»‰∑¬

À√◊Õµ“¡«‘∏’°“√¡“µ√∞“π ”À√—∫«‘‡§√“–ÀåπÈ”

·≈–πÈ”‡ ’¬¢Õß À√—∞Õ‡¡√‘°“√à«¡°—π°”Àπ¥‰«â
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À√◊Õ«‘∏’°“√Õ◊ËπÊ µ“¡∑’Ë°√¡§«∫§ÿ¡¡≈æ‘…ª√–°“»

„π√“™°‘®®“πÿ‡∫°…“

∑—Èßπ’Èµ“¡ª√–°“»¢Õß°√¡§«∫§ÿ¡¡≈æ‘…π’È

®–¡’º≈‡√‘Ë¡„™â„π‡¥◊Õπ°ÿ¡¿“æ—π∏å 2545 ‡ªìπµâπ‰ª

´÷Ëß¡’§à“¡“µ√∞“ππÈ”∑‘Èß¢Õßø“√å¡ ÿ°√ ¥—ßπ’È

À¡“¬‡Àµÿ

- °“√‡≈’È¬ß ÿ°√ : °“√‡≈’È¬ß ÿ°√æàÕæ—π∏ÿå ·¡à

æ—π∏ÿå  ÿ°√¢ÿπÀ√◊Õ≈Ÿ° ÿ°√™π‘¥„¥™π‘¥Àπ÷Ëß À√◊Õµ—Èß

·µà Õß™π‘¥¢÷Èπ‰ªµ“¡πÈ”Àπ—°Àπà«¬ª»ÿ —µ«å

- ·∫àß°“√‡≈’È¬ß ÿ°√‡ªìπ 3 ª√–‡¿∑ §◊Õ

ª√–‡¿∑ ° ª√–‡¿∑ ¢ ·≈–ª√–‡¿∑ § ´÷Ëß

À¡“¬§«“¡«à“

°“√‡≈’È¬ß ÿ°√ª√–‡¿∑ °: °“√‡≈’È¬ß ÿ°√æàÕ

æ—π∏ÿå ·¡àæ—π∏ÿå  ÿ°√¢ÿπ À√◊Õ≈Ÿ° ÿ°√ ™π‘¥„¥™π‘¥Àπ÷Ëß

À√◊Õµ—Èß·µà Õß™π‘¥¢÷Èπ‰ª ∑’Ë¡’πÈ”Àπ—°Àπà«¬

ª»ÿ —µ«å‡°‘π°«à“ 600 Àπà«¬

°“√‡≈’È¬ß ÿ°√ª√–‡¿∑ ¢: °“√‡≈’È¬ß ÿ°√æàÕ

æ—π∏ÿå ·¡àæ—π∏ÿå  ÿ°√¢ÿπ À√◊Õ≈Ÿ° ÿ°√ ™π‘¥„¥™π‘¥Àπ÷Ëß

À√◊Õµ—Èß·µà Õß™π‘¥¢÷Èπ‰ª ∑’Ë¡’πÈ”Àπ—°Àπà«¬

ª»ÿ —µ«åµ—Èß·µà 60 Àπà«¬ ·µà‰¡à‡°‘π 600 Àπà«¬

°“√‡≈’È¬ß ÿ°√ª√–‡¿∑ §: °“√‡≈’È¬ß ÿ°√æàÕ

æ—π∏ÿå ·¡àæ—π∏ÿå  ÿ°√¢ÿπ À√◊Õ≈Ÿ° ÿ°√ ™π‘¥„¥     ™π‘¥Àπ÷Ëß

À√◊Õµ—Èß·µà Õß™π‘¥¢÷Èπ‰ª ∑’Ë¡’πÈ”Àπ—°Àπà«¬

ª»ÿ —µ«å‡°‘π°«à“ 6 Àπà«¬ ·µà‰¡à∂÷ß 60 Àπà«¬
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Development of the Polymerase chain reaction for

the detection of Canine parvovirus (CPV)
Theerapol Sirinarumitr1, 2, Kaitkanoke Sirinarumitr2, 3, Wilairat Chumsing2, 4 and Preeda Lerwatcharasurakul2

1 Department of Pathology, Faculty of Veterinary Medicine, Kasetsart University

2 Veterinary Diagnostic laboratory, Faculty of Veterinary Medicine, Kasetsart University

3 Department of Obstretic Gynaecology and Animal reproduction, Faculty of Verterinary Medicine, Kasetsart University

4 Department of Surgery, Faculty of Veterinary Medicine, Kasetsart University

Canine parvovirus (CPV) cause a very severe disease especially in puppy which is characterized by

bloody diarrhea, panleukopenia and myocarditis. There are several methods in detecting PPV such as virus

isolation, hemagglutination and negative staining. However, these techniques may be time consuming or require

expensive equipment. In this study, we developed the polymerase chain reaction (PCR) for the detection of CPV.

Total DNA was extracted and used to perform PCR by using a pair of primer, which is specific to NS-1 gene of

PPV. PCR was shown to be a rapid and sensitive tool for the detection of PPV.

Keywords : CPV, PCR

E-mail address : fvettps@nontri.ku.ac.th
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Development of the Polymerase chain reaction for the detection of

Porcine parvovirus (PPV)
Theerapol Sirinarumitr1,2, Kitcha Urairong2, 3, Wilairat Chumsing2, 4 and Preeda Lerwatcharasurakul2

1 Department of Pathology, Faculty of Veterinary Medicine, Kasetsart University

2 Veterinary Diagnostic laboratory, Faculty of Veterinary Medicine, Kasetsart University

3 Department of Obstretic Gynaecology and Animal reproduction, Faculty of Verterinary Medicine, Kasetsart University

4 Department of Surgery, Faculty of Veterinary Medicine, Kasetsart University

Porcine parvovirus (PPV) is an economically important virus that causes reporductive failure in sows

and especially in gilts. There are several methods in detecting PPV such as virus isolation and indirect

immunofluorescent. However, these techniques may be time consuming or require monoclonal antibodies. In

this study, we developed the polymerase chain reaction (PCR) for the detection of PPV. Total DNA was extracted

from PPV-infected ST cells and PCR was performed by using a pair of primer, which is specific to NS-1 gene of

PPV. PCR was shown to be a rapid and sensitive tool for the detection of PPV.

Keywords : PPV, PCR
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°“≠®π∫ÿ√’, π§√√“™ ’¡“ ·≈–ª∑ÿ¡∏“π’ ∑”°“√µ√«®‚√§·∑âßµ‘¥µàÕ ÿπ—¢‚¥¬«‘∏’ Standard Tube Agglutination Test
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11% (6/55 µ—«Õ¬à“ß)  à«π°≈ÿà¡∑’Ë 2 ‡ªìπ°≈ÿà¡∑’Ë‰¡àæ∫ªí≠À“∑“ß√–∫∫ ◊∫æ—π∏ÿå∑—Èß ÿπ—¢‡æ»ºŸâ·≈–‡æ»‡¡’¬ „π∑ÿ°™à«ßÕ“¬ÿ
®”π«π 138 µ—« ‰¥âº≈„π°≈ÿà¡‡ªìπÀ√◊Õ ß —¬‚√§·∑âßµ‘¥µàÕ®”π«π 2.2% (3/138 µ—«Õ¬à“ß)‰¥âº≈∫«°„π°“√‡æ“–
·¬°‡™◊ÈÕ‚√§·∑âßµ‘¥µàÕ‰¥â®”π«π 1.4 % (2/138 µ—«)

Prevalence of canine brucellosis in Thailand during 1997-2000
Kaitkanoke Sirinarumitr1, Janjira Phavaphutanon1, Thavachai Sakpuaram2,

Mongkon Damyang1, Pimol Veerasit1, Srisamai Viriyaruma2, and Rapeepun Kosit3

1 Faculty of Veterinary Medicine, Kasetsart University

2 Department of Veterinary Public Health, Kasetsart University

3 Bangkhaen Animal Hospital, Faculty of Veterinary Medicine, Kasetsart University

A survey of canine brucellosis was taken places in Bangkok, Nakhon Pathom, Samutprakarn, Rachaburi,
Saraburi, Nonthaburi, Suphanburi, Aungthong, Srakraw, Kanchanaburi, Nakhonrachasema and Pathumthani provinces
during October 1997 to November 2000. Canine brucellosis was diagnosed form Standard Tube Agglutination
Test (STAT) and Brucella canis culture test. For STAT, samples with positive or plus/minus at 1:100 titer were
classified positive or suspective brucellosis test. A total number of 339 samples was examined and classified into
2 groups. The first group with a total of 201 samples was from both male and female dogs including every age
with infertility problems. There was 40% samples (80/201 samples) diagnosed positive or suspective brucellosis.
Only 55 samples were submitted for B. canis culture and only 6 samples was positive (11%). The second group
with a total of 138 samples was from both male and female dogs including every age with no history of infertility
problems. The result of STAT found that only 2.2 % samples (3/138 samples) diagnosed positive or suspective
brucellosis. There was 1.4 % samples (2/138 samples) was positive in B. canis culture.
Keywords : canine, brucellosis, B. canis, agglutination test, bacterial culture
K. Sirinarumitr : fvetkns@nontri.ku.ac.th
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°“√æ—≤π“«‘∏’ªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈’‡¡Õ√å‡≈ ‡æ◊ËÕ°“√µ√«®À“‡™◊ÈÕ

Mycoplasma hyopneumoniae „π ÿ°√
∏’√–æ≈ »‘√‘πƒ¡‘µ√1, 2 ª√’¥“ ‡≈‘»«—™√– “√°ÿ≈2 ·≈– ∏«—™™—¬ »—°¥‘Ï¿ŸàÕ√à“¡2, 3

1 ¿“§«‘™“æ¬“∏‘«‘∑¬“ §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

2 Àπà«¬ß“π™—π Ÿµ√‚√§ —µ«å §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

3 ¿“§«‘™“ —µ«·æ∑¬»“ µ√å “∏“√≥– ÿ¢ §≥– —µ«·æ∑¬å»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

‡™◊ÈÕ Mycoplasma hyopneumoniae ‡ªìπ‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë¡’§«“¡ ”§—≠‡π◊ËÕß®“°‡ªìπ “‡Àµÿ∑’Ë ”§—≠∑’Ë∑”„Àâ

 ÿ°√™–ß—°°“√‡®√‘≠‡µ‘∫‚µ ·≈–‡ªìπ‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ¢Õß°≈ÿà¡Õ“°“√´—∫´âÕπ¢Õß‚√§ªÕ¥„π ÿ°√ °“√‡æ“–·¬°‡™◊ÈÕ

Mycoplasma hyopneumoniae π—Èπ„™â‡«≈“π“π ¥—ßπ—Èπ „π°“√»÷°…“§√—Èßπ’È®÷ßæ—≤π“«‘∏’ªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈’‡¡Õ√å‡≈ 

‡æ◊ËÕµ√«®À“‡™◊ÈÕ Mycoplasma hyopeneumoniae ¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ Mycoplasma hyopneumoniae ®–∂Ÿ° –°—¥·≈–

π”¡“∑”ªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈’‡¡Õ√å‡≈ ‚¥¬„™â§Ÿà primer ∑’Ë¡’§«“¡®”‡æ“–°—∫°“√»÷°…“§√—Èßπ’Èæ∫«à“«‘∏’ªØ‘°‘√‘¬“≈Ÿ°‚´à

‚æ≈’‡¡Õ√å‡≈ ‡ªìπ«‘∏’∑’Ë¡’§«“¡‰«·≈–√«¥‡√Á«„π°“√µ√«®À“‡™◊ÈÕ Mycoplasma hyopneumoniae

Development of the Polymerase chain reaction for the detection of

Mycoplasma hyopneumoniae
Theerapol Sirinarumitr1, 2, Preeda Lerwatcharasarakul2, and Thavatchai Sukpuraram2, 3

1 Department of Pathology, Faculty of Veterinary Medicine, Kasetsart University

2 Veterinary Diagnostic Laboratory, Faculty of Veterinary Medicine, Kasetsart University

3 Department of Veterinary Public Health, Faculty of Veterinary Medicine, Kasetsart University

Mycoplama hyopneumoiae is one of the most economically important causes of disease-associated

loss in swine production. Mycoplasma hyopneumoniae is also the important pathogen that causes porcine

respiratory disease complex. Culture of Mycoplasma hyopneumoniae is time consuming. In this study, we

developed the polymerase chain reaction for the detection of Mycoplasma hyopneumoniae. Mycoplasmas DNA

was extracted and used to perform PCR by using a pair of primer, which is specific to. PCR was shown to be a

rapid and sensitive tool for the detection of Mycoplasma hyopneumoniae.

Keywords : Mycoplasma hyopneumoniae, PCR

E-mail address : fvettps@notri.ku.ac.th
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°“√‡æ“–‡≈’È¬ß‡ÀÁ∫‚§ (Boophilus microplus) „π —µ«å∑¥≈Õß

·≈–ÀâÕßªØ‘∫—µ‘°“√„πª√–‡∑»‰∑¬
§—¡¿’√å æ—≤π–∏π—ß1 πßπÿ™ ¿‘≠‚≠¿“πÿ«—≤πå1 ∫ÿ√‘π∑√å π‘Ë¡ ÿ«√√≥å1 Õ“§¡  —ß¢å«√“ππ∑å1 «‘…≥ÿ«—≤πå ©‘¡πâÕ¬1

 ÿæ®πå Õ“« °ÿ≈ ÿ∑∏‘2 ≥—∞«ÿ≤‘ √—µπ«π‘™¬å‚√®πå2 ®µÿ√ß§å «ß»å π‘∑3 π‘°√ ∑Õß∑‘æ¬å3 ·≈–  ∂“æ√ ®‘µµª“≈æß»å1

1 ¿“§«‘™“ª√ ‘µ«‘∑¬“ §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

2 ¿“§«‘™“ Ÿµ‘»“ µ√åœ §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

3 ¿“§«‘™“»—≈¬»“ µ√å §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

‡ÀÁ∫‚§‡ªìπæ“À– ”§—≠„π°“√∂à“¬∑Õ¥‚√§µà“ß Ê ∑’Ë°àÕ„Àâ‡°‘¥§«“¡‡ ’¬À“¬µàÕª»ÿ —µ«å·≈–‡»√…∞°‘®
¢Õßª√–‡∑»·π«∑“ß„π°“√ªÑÕß°—π·≈–§«∫§ÿ¡‡ÀÁ∫™π‘¥π’È®”‡ªìπµâÕßÕ“»—¬ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫‡ÀÁ∫®÷ß¡’§«“¡
µâÕß°“√„™â‡ÀÁ∫®”π«π¡“°„π°“√∑¥≈Õß °“√∑¥≈Õß‡æ“–‡≈’È¬ß‡ÀÁ∫‚§‡æ◊ËÕß“π«‘®—¬‚¥¬π”‡ÀÁ∫‚§µ—«‡¡’¬ Boophilus
microplus ®“°¿“§µà“ß Ê „πª√–‡∑»‰∑¬¡“‡≈’È¬ß„πµŸâ·°â«„πÀâÕßªØ‘∫—µ‘°“√·¬°µ“¡¿“§ Õÿ≥À¿Ÿ¡‘„πµŸâ∑’Ë‡À¡“–
 ¡∑’Ë„™âÕ¬Ÿà„π™à«ß 25-30 °C ·≈–§«“¡™◊Èπ —¡æ—π∏å∑’Ë 80-90 % ‡ÀÁ∫®–‡√‘Ë¡«“ß‰¢à„π‡«≈“ 2-4 «—π ‰¢à®–øí°‡ªìπµ—«ÕàÕπ
„™â‡«≈“µ—Èß·µà 2  —ª¥“Àå¢÷Èπ‰ª ‰¢à À√◊Õµ—«ÕàÕπ®–∂Ÿ°µ√«®À“‡™◊ÈÕ∑’ËÕ“®ºà“π ‚¥¬«‘∏’ PCR ®“°π—Èππ”‰ª∂à“¬≈ß∫π
‚§∑’Ë∂Ÿ°µ—¥¡â“¡ µ—«ÕàÕπ®–‡≈’È¬ßÕ¬Ÿà¿“¬„π∂ÿß‡ÀÁ∫∑’Ëµ‘¥Õ¬Ÿà°—∫µ—«‚§ √–¬–‡«≈“∑’Ëµ—«ÕàÕπ‡®√‘≠‡µ‘∫‚µ®π‡ªìπ
µ—«°≈“ß«—¬·≈–µ—«‡µÁ¡«—¬·≈–À≈ÿ¥ÕÕ°®“° —µ«å„™â‡«≈“ª√–¡“≥ 21-24 «—π ‡ÀÁ∫µ—«‡µÁ¡«—¬‡æ»‡¡’¬∑’Ë°‘π‡≈◊Õ¥Õ‘Ë¡
µ—«®“°‚§®–∂Ÿ°π”‰ª‡≈’È¬ßµàÕ„πÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕ„Àâ “¡“√∂«“ß‰¢à‰¥â„πÕÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ∑’Ë‡À¡“– ¡ º≈
®“°°“√‡æ“–‡≈’È¬ß«‘∏’π’È®–‰¥â‡ÀÁ∫∑ÿ°√–¬–‡ªìπ®”π«π¡“°

Rearing and maintaining colony of cattle ticks

(Boophilus microplus) in Thailand
Khampee Pattanatanang1, Nongnuch Pinyopanuwat1, Burin Nimsuphan1, Wissanuwat Chimoi1,

Arkom Sangvaranond1, Supote Awasakulsuddhi2 Nattavut Ruttanavanichroj2,

Jaturong Wongsanit3, Nikorn Tongtip3, and Sathaporn Jittapalapong1

1 Department of Parasitology, Faculty of Veterinary Medicine, Kasetsart University Camps

2 Department of Obstertrich, Theriogenology and Animal Reproduction, Faculty of Veterinary Medicine, Kasetsart University,

Khampangsan Campus

3 Department of Surgery, Faculty of Veterinary Medicine, Kasetsart University, Khampangsan Campus

Boophilus microplus, a cattle tick, is an important ecto-parasite of cattle in Thailand because of their
role as a vector of many tick-borne pathogens. Tick control and prevention strategies can be achieved by the
development of tick research including new acaricide approaches or tick resistances. The clean colony of cattle
tick is needed. Engorged female ticks were collected from each parts of Thailand. These ticks were identified,
and kept separately in glass chambers under ambient temperature 25-30°C and relative humidity around 80-90%.
The oviposition occurred within 2-4 days and thereafter hatching in 2-3 weeks. Eggs or larvae were tested by
Polymerase chain reaction (PCR) for transovarial tick-borne agents. The larvae were maintained in the chamber
for weeks before transferred to splenctomized calves. Ticks were protected by tick bags and checked daily until
molting and engorging. The life cycle of tick on host is approximate 21-24 days.
Keywords : Boophilus microplus, splenectomized, tick-borne diseases, PCR, engorged, transovarial, resistance,

oviposition
K. Pattanatanang : fvetkpp@ku.ac.th
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Õ—µ√“°“√µ‘¥ª√ ‘µ¿“¬„π∑“ß‡¥‘πÕ“À“√¢Õß‚§π¡∑’ËÀπÕß‚æ
πßπÿ™ ¿‘≠‚≠¿“πÿ«—≤πå1 ∫ÿ√‘π∑√å π‘Ë¡ ÿæ√√≥1 «‘…≥ÿ«—≤πå ©‘¡πâÕ¬1 «’√–æ≈ ®—π∑√å «√√§å1

∏πŸ ¿‘≠‚≠¿Ÿ¡‘¡‘π∑√å2 ª√“‚¡∑¬å §à“¬™—¬¿Ÿ¡‘2 ·≈–  ∂“æ√ ®‘µµª“≈æß»å1

1 ¿“§«‘™“ª√ ‘µ«‘∑¬“ §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

2 ‚√ßæ¬“∫“≈ —µ«åÀπÕß‚æ ®—ßÀ«—¥√“™∫ÿ√’

®“°°“√ ”√«®∑“ß√–∫“¥«‘∑¬“¢Õß‚√§æ¬“∏‘¿“¬„π∑“ß‡¥‘πÕ“À“√¢Õß‚§π¡∑’ËÀπÕß‚æ‚¥¬°“√‡°Á∫

µ—«Õ¬à“ßÕÿ®®“√–®”π«π 363 µ—«Õ¬à“ß ®“°‚§π¡„π 6 µ”∫≈„πæ◊Èπ∑’ËÀπÕß‚æ ®—ßÀ«—¥√“™∫ÿ√’ ·≈–„°≈â‡§’¬ß

‚§π¡∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È¡’Õ“¬ÿ√–À«à“ß 6 ‡¥◊Õπ∂÷ß 13 ªï ∑”°“√µ√«®¥â«¬«‘∏’ Sheatherûs sugar centrifugation

æ∫«à“‚§π¡¡’°“√µ‘¥æ¬“∏‘¿“¬„πÕ¬à“ßπâÕ¬ 1 ™π‘¥„πÕ—µ√“∑’Ë Ÿß∂÷ß√âÕ¬≈– 67 ª√ ‘µ¿“¬„π∑“ß‡¥‘πÕ“À“√∑’Ëæ∫

‡√’¬ßµ“¡≈”¥—∫®“°¡“°‰ªÀ“πâÕ¬§◊Õ Strongyloides, Strongyle, Coccidia ·≈– Trichuris  ”À√—∫ª√ ‘µ∑’Ëæ∫ª“π

°≈“ß‡√’¬ßµ“¡≈”¥—∫§◊Õ Monezia, Capillaria, Giardia ·≈– rumen fluke ·≈–æ∫«à“‚§π¡∑’Ë¡’Õ“¬ÿµË”°«à“ 1 ªï¡’°“√

µ‘¥æ¬“∏‘ Ÿß ‡¢µ∑’Ëæ∫Õ—µ√“°“√µ‘¥æ¬“∏‘ Ÿß ÿ¥§◊Õ ‡¢µ «π°≈â«¬ ´÷Ëß Õ¥§≈âÕß°—∫√–¥—∫¡“µ√∞“π°“√®—¥°“√

ø“√å¡®“°°“√ ”√«®§√—Èßπ’Èæ∫«à“Õ—µ√“°“√µ‘¥æ¬“∏‘‰¡à‰¥â¡’·π«‚πâ¡≈¥≈ß‡¡◊ËÕ‡∑’¬∫°—∫°“√ ”√«®§√—Èß°àÕπ ´÷Ëß∫àß

™’È∂÷ßªí≠À“æ◊Èπ∞“π¢Õß‡°…µ√°√„π‡¢µ°“√‡≈’È¬ß‚§π¡ÀπÕß‚æ∑’Ë¬—ß§ß¡’Õ¬Ÿà

Prevalence of intestinal parasites in diary cows at Nongpho
Nongnuch Pinyopanuwat1, Burin Nimsuphan1, Wissanuwat Chimnoi1 Weeraphol Jansawan1,

Tanu Pinyopummintr2, Pramot Khaichaiyapum2, and Sathaporn Jittapalapong1

1 Department of Parasitology, Faculty of Veterinary Medicine, Kasetsart University, Bangkok

2 Nongpho Animal Hospital, Kasetsart University, Nongpho, Ratchaburi

An epidemiological survey of intestinal parasites was carried out in Nongpho dairy cow area, the
central part of Thailand. A total of 363 stool specimens were obtained randomly from cows ranging from 6 moths
to 13 years in 6 different locations and performed by Sheatherûs sugar centrifugation technique. Over 67% of the
population samples were found infected with at least one intestinal parasite. Strongyloides, Strongyle, Coccidia
and Trichuris spp. in that order, were the most common parasites detected. Other intestinal parasites found less
frequently were Monezia, Capillaria, Giardia and rumen fluke. The cow predominantly parasitic infected were less
than one year. The overall infection rate of intestinal parasites was highest in Suan Kloui district. With regard to
the relation between parasitic infections and farm management, the relatively high infection rate found in this
study compared with previous survey suggested that management of parasitic infection is less likely improving
in conjunction with developments in delivery of veterinary services.
Keywords : intestinal parasite, dairy cows, Nongpho, epidemiological survey, Sheatherûs sugar centrifugation,

Prevalence, Strongyloides, Strongyle, Coccidia, Trichuris, Monezia Capillaria, Giardia, rumen fluke
N. Pinyoyanuwat : fvetnnp@ku.ac.th
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°“√»÷°…“§«“¡™ÿ°¢Õßæ¬“∏‘¿“¬„π¢Õß™â“ß‡Õ‡™’¬∑’Ë‡≈’È¬ß„πª√–‡∑»‰∑¬
∫ÿ√‘π∑√å π‘Ë¡ ÿæ√√≥  π‘°√ ∑Õß∑‘æ¬å  æ√™—¬  —≠∞‘µ‘‡ √’  πßπÿ™ ¿‘≠‚≠¿“πÿ«—≤πå  æ√ «√√§å æß…å‚ ¿“«‘®‘µ√

ªî¬πÿ™ °ÿ»≈“æ—π∏å  »ÿ¿√ ∑Õß¬«π ·≈– «ÿ≤‘°√ °—πÀ¡ÿ¥
§≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

®“°°“√»÷°…“ ”√«®§«“¡™ÿ°¢Õßæ¬“∏‘¿“¬„π™â“ß‡Õ‡™’¬∑’Ë‡≈’È¬ß„πª√–‡∑»‰∑¬ ¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ
 ”√«®°≈ÿà¡¢Õßæ¬“∏‘¿“¬„π¢Õß™â“ß‡≈’È¬ßµ“¡¿Ÿ¡‘¿“§µà“ß Ê ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√«“ß·ºπ®—¥°“√ ÿ¢¿“æ
‚¥¬∑”°“√‡°Á∫Õÿ®®“√–™â“ß®”π«π 380 ‡™◊Õ° π”¡“µ√«®‚¥¬«‘∏’ simple floatation ·≈– formalin › ether sedimentation
‡æ◊ËÕÀ“‰¢à·≈–µ—«ÕàÕπæ¬“∏‘ æ∫«à“Õ—µ√“°“√µ‘¥æ¬“∏‘„π™â“ß∑—ÈßÀ¡¥§‘¥‡ªìπ 71.05 % ‚¥¬æ¬“∏‘∑’Ëæ∫ à«π„À≠à
‡ªìπæ¬“∏‘µ—«°≈¡„π Family Strongylidae ·≈– Family Ancylostomatidae √«¡°—π 56.05 % æ¬“∏‘„π Family
Strongyloidiae (Strongyloides spp.) æ∫ 9.74 % æ¬“∏‘„π Family Syngamidae (Syngamus spp.) æ∫ 3.68% ·≈–
æ¬“∏‘„π Family Acuariidae (Parabronema spp.) æ∫ 1.58 % æ¬“∏‘„∫‰¡â à«π„À≠àæ∫‰¢àæ¬“∏‘„π Family
Paramphistomidae ‰¥â·°à Subfamily Pfenderinae (Pfenderius spp.) ·≈– Subfamily Cladorchinae (Pseudodiscus
spp.) √«¡°—π 27.63% Subfamily Gastrodiscidae (Gastrodiscus spp.) æ∫ 7.37% ·≈–‰¢àæ¬“∏‘„∫‰¡â„πµ—∫„π Family
Fasciolidae (Fasciola spp.) æ∫ 0.26% ´÷Ëß®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“ ‡æ» Õ“¬ÿ ·≈–«‘∏’°“√∂à“¬æ¬“∏‘ ‰¡à¡’§«“¡
·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘µàÕ°“√µ‘¥æ¬“∏‘·µà≈–™π‘¥  à«πª√–«—µ‘°“√∂à“¬æ¬“∏‘·≈–æ◊Èπ∑’Ë∑’Ë‡°Á∫µ—«Õ¬à“ß
¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘µàÕ°“√µ‘¥æ¬“∏‘„π°≈ÿà¡ µ√Õß‰®≈å ·≈–¬—ßæ∫«à“æ◊Èπ∑’Ë∑’Ë‡°Á∫µ—«Õ¬à“ß
·≈–™π‘¥¢Õß¬“∂à“¬æ¬“∏‘¬—ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘µàÕ°“√µ‘¥æ¬“∏‘ Pfenderius spp. ·≈– Pseudodiscus spp.

Study on the prevalence of internal parasites

of captive Asian elephant in Thailand
Burin Nimsuphan, Nikon Thongtip, Sanyathitiseree, Nongnuch Pinyopanuwat,

Pornsawan Pongsopawijit, Piyanuch Kussalapan, Suporn Thongyuan, and Wutikorn Kanmud
Faculty of Veterinary Medicine, Kasetsart University.

A study on internal parasite in captive Asian elephants in Thailand was conducted in order to evaluate
the prevalence for the future plan of the elephant health care. Three hundred eighty fecal samples were
examined using simple floatation and formalin-ether sedimentation methods. Of the total, 71.05% were contaminated
with parasitic eggs. Over fifty-six percents of the eggs were in Family Strongylidae combined with Family
Ancylostomatidae, 9.74% in Faminly Strongyloididae (Strongyloides spp.), 3.68% in Family Syngamidae (Syngamus
spp.), and 1.58% in Family Acuariidae (Parabronema spp.). Most of flukes were in Family Paramphistomidae such
as 27.63% in Subfamily Pfenderinae (Pfenderius spp.) combined with Subfamily Cladorchinae (Pseudodiscus
spp.), 7.37% in Subfamily Gastrodiscidae (Gastrodiscus spp.), and 0.26% in Familay Fascioliae (Fasciola spp.).
The study revealed that gender, age, and method of deworming were not have statistically significant difference
on parasitic infestation. In contrary, the history of deworming and areas of fecal collection were statistically
significant difference in the infestation on Strongylid worm. The area of fecal collection and anthelmintic type
were statistically significant difference in the infestation of Pfenderius spp. and Pseudodiscus spp.
Keywords : Asian elephant, internal parasites, faecal examination, Thailand
B. Nimsuphan : fvetbrn@nontri.ku.ac.th
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°“√·¬° “¬æ—π∏ÿå¢Õß‰«√—  Porcine reproductive and respiratory syndrome

‚¥¬‡∑§π‘§ multiplex polymerase chain reaction (PCR) „πª√–‡∑»‰∑¬
∫ÿ≠≠“ ªîòπ¡’  ª√’¥“ ‡≈‘»«—™√– “√°ÿ≈   ¡‡°’¬√µ‘ æ—π∏å∏√√¡  «‘‰≈√—µπå ©Ë” ‘ßÀå

∏’√–æ≈ »‘√‘πƒ¡‘µ√ ·≈– «√«‘∑¬å «—™™«—≈§ÿ
ß“π™—π Ÿµ√‚√§ —µ«å  §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å  «‘∑¬“‡¢µ°”·æß· π

Porcine reproductive and respiratory syndrome virus (PRRSV) ‡ªìπ “‡ÀµÿÀπ÷Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡ Ÿ≠

‡ ’¬„π°“√‡≈’È¬ß ÿ°√¢Õßª√–‡∑»‰∑¬ „πªí®®ÿ∫—π “¡“√∂·¬°‡™◊ÈÕ PRRSV ‰¥â‡ªìπ 2  “¬æ—π∏ÿå §◊Õ  “¬æ—π∏ÿåÕ‡¡√‘°“

·≈– “¬æ—π∏ÿå¬ÿ‚√ª  ”À√—∫„πª√–‡∑»‰∑¬¬—ß‰¡à “¡“√∂·¬°‰¥â«à“‡ªìπ PRRSV  “¬æ—π∏ÿå„¥ °“√»÷°…“π’È‡æ◊ËÕ

‡ªìπ°“√µ√«® Õ∫À“ “¬æ—π∏ÿå¢Õß PRRSV ‚¥¬‡∑§π‘§ multiplex PCR ́ ÷ËßÕÕ°·∫∫ PCR primer „π∫√‘‡«≥Õπÿ√—°…å¢Õß

ORF 1b ‚¥¬ “¡“√∂§√Õ∫§≈ÿ¡ PRRSV ∑—Èß 2  “¬æ—π∏ÿå®“°°“√∑¥ Õ∫µ—«Õ¬à“ß‡™◊ÈÕ PRRSV ®“°ø“√å¡ 5 ·Ààß

æ∫«à“‡ªìπ “¬æ—π∏ÿåÕ‡¡√‘°“ °“√‡æ‘Ë¡®”π«πµ—«Õ¬à“ß¢Õß PRRSV ®–‡ªìπ·π«∑“ß„π°“√»÷°…“√–∫“¥«‘∑¬“¢Õß

‡™◊ÈÕ„πª√–‡∑»‰∑¬µàÕ‰ª

Typing of porcine reproductive and respiratory syndrome virus

by multiplex polymerase chain reaction (PCR) assay in Thailand
Boonya Pinmee, Preeda Lertwatcharasakul, Somkiat Phunthum, Wilairat Shumsing,

Theerapol Sirinarumitr, and Worawidj Wajjwalku
Kamphaengsaen Veterinary Diagonostic Laboratory, Faculty of Verterinary Medicine Kasetsart University, Kamphaengsaen,

Nakhon Pathom

Porcine reproductive and respiratory syndrome virus (PRRSV) is one of the most important agents

causing economic loss in pig industry in Thailand. We used multiplex PCR for differentiating the strain of PRRSV.

The common primers of open reading frame 1b(ORF 1b) were able to amplify in both strains and PCR primers

were designed for detection strain specific of PRRSV. We found that all 5 PRRSV isolates were US strain. The

increase in number of PRRSV will be useful for epidemiological study of PRRSV in Thailand.

Keywords : PRRSV, PCR, Thailand
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°“√º≈‘µ Species-specific Immunogenetic Protein (P46) ¢Õß

Mycoplasma hyopneumoniae „π‡™◊ÈÕ Escherichia coli
ª√’¥“ ‡≈‘»«—™√– “√°ÿ≈   ¡‡°’¬√µ‘ æ—π∏å∏√√¡  ‰æ√—™ ∑Õßß“¡  ∫ÿ≠≠“ ªîòπ¡’  ®“√ÿ√‘π «≥’ Õπ

∏’√–æ≈ »‘√‘πƒ¡‘µ√ ·≈– «√«‘∑¬å «—™™«—≈§ÿ
ß“π™—π Ÿµ√‚√§ —µ«å §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å «‘∑¬“‡¢µ°”·æß· π

Mycoplasma hyopneumoniae ‡ªìπ “‡Àµÿ°àÕ„Àâ‡°‘¥‚√§ mycoplasmal pneumonia „π ÿ°√ ‚¥¬‡™◊ÈÕπ’È¡’

 à«π¢Õß‚ª√µ’π∑’Ë¡’§«“¡®”‡æ“–§◊Õ P46 (P46 kDa surface antigen) ‰¥â∑”°“√∑¥≈Õß‡ª≈’Ë¬π TGA codons ¢Õß

¬’π¥—ß°≈à“«„Àâ‡ªìπ TGG codons ¥â«¬«‘∏’ in vitro mutagenesis À≈—ß®“°π—Èπ∑”°“√‚§≈π ·≈–∂à“¬¬’π P46 ∑’Ë‰¥â√—∫

°“√‡ª≈’Ë¬π·ª≈ß≈”¥—∫‡∫ ≈ß„π‡™◊ÈÕ Escherichia coli „Àâº≈‘µ‚ª√µ’πÀ≈—ß®“°°“√°√–µÿâπ¥â«¬ Isopropyl-β-D-

thiogalactopyranoside (IPTG) ‚ª√µ’π∑’Ëº≈‘µ‰¥â®–„™â„π°“√∑¥ Õ∫·Õπµ‘∫Õ¥’µàÕ MPS „πÕπ“§µ

The Expression of Species-specific Immunogenetic Protein (P46)

of Mycoplasma hyopneumoniae in Escherichia coli
Preeda Lertwatcharasarakul  Somkiat Phunthum  Pirut Tongngam  Boonya Pinmee

Jarurin Waneesorn  Theerapol Sirinarumitr and Worawidh Wajjwalku
Kamphaengsaen Verterinary Diagnostic Laboratory, Faculty of Verterinatry Medicine, Kasetsart University, Kamphaengsaen,

Nakhon Pathom

Mycoplasma hyopneumoniae is the causative agent of mycoplasmal pneumonia of swine (MPS),

enzootic pneumonia. The 46-kDa surface antigen (P46) is the species specific immunogenic protein of M.

hyopneumoniae. The TGA codons encording on those gene were replaced with TGG by an in vitro mutagenesis

technique. The mutated P46 gene was exprssed in Escherichia coli by using the Isopropyl-β-D-thiogalactopyranoside

system.

In the future, this protein is elucidated for detecting antibodies of M. hyopneumoniae.

Keywords : Mycoplasma hyopneumoniae, in vitro mutagenesis technique, P46, E.coli

E.mail address : fvetwww@notri.ku.ac.th
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°“√µ‘¥‡™◊ÈÕ‚√§‚≈À‘µ®“ßµ‘¥µàÕ„π·°à·∫∫∂“«√
π”¥’ ·´à‡Œß  π√‘π∑√å Õÿª√–°√‘π∑√å  ¿—∑√“ ¡Ÿ≈®‘µ√  ∏’√–æ≈ »‘√‘πƒ¡‘µ√ ·≈– «√«‘∑¬å «—™™«—≈§ÿ

ß“π™—π Ÿµ√‚√§ —µ«å §≥– —µ«·æ∑¬å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å «‘∑¬“‡¢µ°”·æß· π

®“°°“√ ”√«®°“√µ‘¥‡™◊ÈÕ‚√§‚≈À‘µ®“ßµ‘¥µàÕ„π‰°à (CAV) „πª√–‡∑»‰∑¬‚¥¬«‘∏’ Polymerase Chain

Reaction (PCR) ·≈– ELISA æ∫°“√°√–®“¬¢Õß°“√µ‘¥‡™◊ÈÕ CAV ‰¥â∑—Ë«‰ª∑—Èß„π “¬æ—π∏ÿå‰°à‡π◊ÈÕ·≈–‰°à‰¢à °“√µ√«®‡™◊ÈÕ

CAV „π‰°à‰¢àÕ“¬ÿ 20  —ª¥“Àå ®”π«π 5 µ—« ´÷Ëß‰¡à‡§¬‰¥â√—∫°“√©’¥«—§´’πµàÕ‚√§π’È ‚¥¬°”Àπ¥‚ª√·°√¡°“√‡®“–

‡≈◊Õ¥‰°à∑ÿ°‡¥◊Õπ ·≈–·¬° °—¥¥’‡ÕÁπ‡Õ‡æ◊ËÕ∑”°“√µ√«®¥â«¬«‘∏’ PCR º≈°“√µ√«®æ∫‡™◊ÈÕ CAV ‰¥âµ≈Õ¥™à«ß

∑”°“√∑¥≈Õß (æ.§. 2542 - æ.¬. 2543) √«¡∑—Èß “¡“√∂µ√«®æ∫‡™◊ÈÕ CAV ‰¥â„π‰¢à¢“« (Egg albumin) ¿“¬À≈—ß

°“√∑¥≈Õß©’¥‡≈◊Õ¥‰°à®“°‰°à‰¢à Ÿà‰°àæàÕ-·¡àæ—π∏å∑’Ëª≈Õ¥µàÕ‡™◊ÈÕ CAV Õ“¬ÿ 25  —ª¥“Àå ®”π«π 5 µ—«æ∫«à“

 “¡“√∂µ√«®æ∫‡™◊ÈÕ CAV „π‡≈◊Õ¥§√—Èß·√°„π™à«ß«—π∑’Ë 14-21 „π‰°à 3 µ—« ·≈–«—π∑’Ë 21-28 æ∫°“√µ‘¥‡™◊ÈÕ„π‰°à

∑ÿ°µ—« πÕ°®“°π’È¬—ßµ√«®æ∫‡™◊ÈÕ CAV „π≈Ÿ°‰°àÕ“¬ÿ 1 «—π ®“°‰°àæàÕ-·¡àæ—π∏ÿåΩŸß¥—ß°≈à“«¥â«¬  “¡“√∂ √ÿª‰¥â

«à“°“√µ‘¥‡™◊ÈÕ CAV ¡’≈—°…≥–°“√µ‘¥‡™◊ÈÕ·∫∫ Perisistent infection ·≈– “¡“√∂∂à“¬∑Õ¥‡™◊ÈÕºà“π∑“ß‰¢à Ÿà≈Ÿ°‰°à‰¥â

Persistent infection of Chicken Anemia Virus
Numdee SaeHeng, Narin Upragarin, Patra Moonjit, Theerapool Sirinarumitr, and Worawidj Wajjwalku

Kamphaengsaen Veterinary Diagnostic Laboratory, Faculty of Vet Med., Kasetsart University

Recently, we reported that CAV infection was a common occurrence in both broiler and beeder

chicken in Thailand by Polymerase Chain Reaction(PCR) and Enzyme Link Immunosorbant Assay(ELISA). We

investigated the possibility of persistent infection of CAV. DNA samples from montly blood collection of five 20-

week-old breeders(during May 1999 to November 2000) were determined for CAV infection by PCR. The positive

CAV infection was found in this study. In addition, after injection of blood to five CAV-free breeders, aged 25

week old, CAV infection was detected at the second to third week in 33 breeders and at the forth week in all

breeders. Egg albumin and one day-old chicken from the infected breeder in this trial were also positive for CAV

by PCR. We concluded that CAV caused persistent infection and also had vertical transmission in breeders.

Keywords : CAV, Persistent infection, PCR

E-mail address : numvet@hotmail.com
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°“√ ”√«® ¿“æ·≈–æƒµ‘°√√¡°“√„™â‡§√◊ËÕß√’¥π¡ µ≈Õ¥®π ÿ¢≈—°…≥–„π°“√

√’¥π¡¢Õß‡°…µ√°√ºŸâ‡≈’È¬ß‚§π¡√“¬¬àÕ¬ æ◊Èπ∑’Ë¿“§µ–«—πµ°¢Õßª√–‡∑»‰∑¬
»ÿ¿™“µ‘ ª“π‡π’¬¡1 ·≈– ∏πŸ ¿‘≠‚≠¿Ÿ¡‘¡‘π∑√å2

1 ‚√ßæ¬“∫“≈ —µ«å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å ÀπÕß‚æ §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

2 ¿“§«‘™“ Ÿµ‘»“ µ√å ‡∏πÿ‡«™«‘∑¬“ ·≈–«‘∑¬“°“√ ◊∫æ—π∏ÿå §≥– —µ«·æ∑¬å»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

°“√»÷°…“π’È‡ªìπ°“√ ”√«® ¿“æ·≈–æƒµ‘°√√¡°“√„™â‡§√◊ËÕß√’¥π¡µ≈Õ¥®π ÿ¢≈—°…≥–°“√√’¥π¡
¢Õß‡°…µ√°√ºŸâ‡≈’È¬ß‚§π¡√“¬¬àÕ¬æ◊Èπ∑’Ë¿“§µ–«—πµ°¢Õßª√–‡∑»‰∑¬ ‚¥¬¡’«—µ∂ÿª√– ß§åÀ≈—° 2 ª√–°“√ ‰¥â·°à
1) ‡æ◊ËÕ∑√“∫∂÷ß§«“¡√Ÿâ §«“¡‡¢â“„® ·≈–æƒµ‘°√√¡°“√„™â‡§√◊ËÕß√’¥π¡ 2) ‡æ◊ËÕ∑√“∫∂÷ßªí≠À“·≈–¢âÕ∫°æ√àÕß
¢Õß°“√„™â‡§√◊ËÕß√’¥π¡ µ≈Õ¥®π ÿ¢≈—°…≥–°“√√’¥π¡¢Õß‡°…µ√°√  ÿà¡µ—«Õ¬à“ßø“√å¡‚§π¡®”π«π 30 ø“√å¡
‚¥¬»÷°…“ 1)  ”√«®§«“¡√Ÿâ¢—Èπæ◊Èπ∞“π·≈–æƒµ‘°√√¡°“√„™â‡§√◊ËÕß√’¥π¡ 2)  ”√«® ¿“æ°“√∑”ß“π¢Õß‡§√◊ËÕß
√’¥π¡·≈– ÿ¢≈—°…≥–°“√√’¥π¡ ®“°°“√»÷°…“π’Èæ∫«à“‡°…µ√°√ à«π„À≠à¢“¥§«“¡√Ÿâ‡°’Ë¬«°—∫√–∫∫‡§√◊ËÕß√’¥π¡ ‡™àπ
¢π“¥§«“¡®ÿ¢Õßªíö¡ Ÿ≠≠“°“» (vacuum pump capacity) ‰¡à‡À¡“– ¡ (66.67%) ‡°…µ√°√¡’æƒµ‘°√√¡„π°“√
„™â‡§√◊ËÕß√’¥∑’Ë‰¡à∂Ÿ°µâÕß ‡™àπ °“√ «¡·≈–∂Õ¥À—«©’¥‰¡à∂Ÿ°µâÕß (60 % ·≈– 80 % µ“¡≈”¥—∫) πÕ°®“°π—Èπ¬—ß
¢“¥°“√∫”√ÿß√—°…“Õÿª°√≥å‡§√◊ËÕß√’¥π¡∑’Ë‡À¡“– ¡ ‡™àπ ·ºàπ¬“ß∫ÿÀ—«√’¥™”√ÿ¥·≈– °ª√° (56.67%)  à«π
 ÿ¢≈—°…≥–„π°“√√’¥π¡ à«π„À≠àÕ¬Ÿà„π‡°≥±å¥’ ·µà¬—ß¡’¢âÕ∫°æ√àÕß ‰¥â·°à °“√®ÿà¡À—«π¡À≈—ß°“√√’¥‰¡à∂Ÿ°µâÕß (post-
milking teat dipping, 76.67%) ªí≠À“¥—ß°≈à“«π’È¡’§«“¡ —¡æ—π∏å‚¥¬µ√ßµàÕª√– ‘∑∏‘¿“æ·≈–§ÿ≥¿“æ°“√º≈‘µ„π
ø“√å¡‚§π¡

A study on machine milking and milking practices of

small dairy farm holders in western Thailand
Suphachat Panneum1 and Tanu Pinyopummintr2

1 Kasetsart Veterinary Teaching Hospital-Nongpho, Faculty of Veterinary Medicine

2 Department of Obs. Gyn. and Ani. Reproduction, Faculty of Veterinary Medicine, Kasetsart University

This study was conducted to examine conditions and practices of machine milking of small dairy farm
holders in western Thailand. The objectives were 1) to study the level of understanding of dairy farmers on
milking machine (bucket type) and its handing 2) to study the problems and defects of miking machines used
including milking hygiene practices. Thirty small dairy farms were randomly selected for the study by on-site
interviewing and observation including milking machine examination. Results indicated that most farmers lacked
of proper knowledge about milking machine; i.e., inadequate vacuum pump capacity (66.67%), improper pulsation
rate (66.67%), etc. Milking machine was commonly mishandled; i.e., too much time from udder stimulation to
teat cup attachment (60%), poor handling in putting teat cups on and taking off (60% and 80%, respectively),
weighting the cluster during milking (76.67%), etc. Furthermore, there was generally lacking of proper machine
maintenance, e.g. cracked and dirty teat liners (56.67 %). Miking hygiene practices were mostly observed except
poor teat dipping (76.67%). These problems may lead to decrease milk production efficiency and quality.
Keywords : milking macnine, mastitis, dairy
T.Pinyopummintr : fvettnp@nontri.ku.ac.th



61«“√ “√ —µ«·æ∑¬å ªï∑’Ë 11 ©∫—∫∑’Ë 2 2544

°“√»÷°…“§à“‚≈À‘µ«‘∑¬“¢Õß¡â“æ—π∏ÿå‚∑‚√‡∫√¥‚¥¬·∫àßµ“¡Õ“¬ÿ
Õ“√’¬å ‰À≈°ÿ≈  ®ÿ±“¡“  √—µπ§ÿ≥Ÿª√–°“√  °“«‘≈ π—π∑å°≈“ß

 ‰∫ ¬¡√–§“  ™¬°ƒµ  ‘π∏ÿ ‘ßÀå ·≈–  ÿ¥“√—µπå Õ¡√»—°¥‘Ï
§≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å °”·æß· π π§√ª∞¡

°“√»÷°…“§à“∑“ß‚≈À‘µ«‘∑¬“¢Õß¡â“æ—π∏ÿå‚∑‚√‡∫√¥ ‚¥¬‡°Á∫µ—«Õ¬à“ß®“°ª√–™“°√¡â“„π‡¢µ®—ßÀ«—¥

π§√√“™ ’¡“·¬°µ“¡Õ“¬ÿ·≈–‡æ» §à“‚≈À‘µ«‘∑¬“∑’Ë∑”°“√»÷°…“ ‰¥â·°à §à“‡¡Á¥‡≈◊Õ¥¥ßÕ—¥·πàπ (PCV) §à“

æ≈“ ¡à“‚ª√µ’π (PP) ª√‘¡“≥Œ’‚¡‚°≈∫‘π (Hb) ®”π«π‡¡Á¥‡≈◊Õ¥·¥ß (Rbc) ®”π«π‡¡Á¥‡≈◊Õ¥¢“« (Wbc) ®”π«π

‡°√Á¥‡≈◊Õ¥ (Platelet) §à“‰ø∫√‘‚π‡®π (fibrinogen) §à“§«“¡‡¢â¡¢âπ‡©≈’Ë¬¢ÕßŒ’‚¡‚°≈∫‘π„π‡¡Á¥‡≈◊Õ¥·¥ß (MCHC)

§à“ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ß‚¥¬‡©≈’Ë¬ (MCV) °“√π—∫·¬°™π‘¥‡¡Á¥‡≈◊Õ¥¢“« º≈∑’Ë‰¥â· ¥ß„π√Ÿª¢Õß§à“‡©≈’Ë¬ ± 2 ‡∑à“

¢Õß à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π º≈°“√»÷°…“æ∫«à“§à“ PCV ∑’Ë‰¥â®“°‡§√◊ËÕß §à“ PCV ®“°°“√π—∫¥â«¬¡◊Õ Hb, Rbc,

Platelet, MCV, PP ·≈–§à“ Fibrinogen „π·µà≈–°≈ÿà¡Õ“¬ÿ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  à«π§à“ Wbc

·≈– MCHC æ∫«à“ ‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·µà‡¡◊ËÕ‡∑’¬∫°—π√–À«à“ß‡æ»¢Õß∑ÿ°™à«ßÕ“¬ÿ

§à“¥—ß°≈à“«‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ §à“°“√π—∫·¬°™π‘¥‡¡Á¥‡≈◊Õ¥¢“«‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—π√–À«à“ß™à«ßÕ“¬ÿ æ∫«à“·µà≈–™à«ßÕ“¬ÿ¡’§«“¡µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·µà‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—π

√–À«à“ß‡æ»¢Õß∑ÿ°™à«ßÕ“¬ÿ‰¡à¡’§«“¡·µ°µà“ß°—π¬°‡«âπ§à“‡∫‚´øî≈„π°≈ÿà¡Õ“¬ÿ 2  —ª¥“Àå › 2 ‡¥◊Õπ ¥—ßπ—Èπ°“√

·ª≈º≈§à“‚≈À‘µ«‘∑¬“®÷ß§«√„™â§à“Õâ“ßÕ‘ß¡“µ√∞“π∑’Ë·∫àßµ“¡™à«ßÕ“¬ÿ

The study of hematology values in healthy

Thoroughbred horses with aged criteria
Aree Laikul, Jutamat Rattanakunuprakarn, Gavin Nunklang, Sabai Yomraga,

Cahyakrit Sintusing, and Sudarat Amornsuk
Faculty of Veterinary Medicine, Kasetsart University

A survey study on normal hematology values of Thorobred horse in Thailand was conducted. The

horses in Nakornrajchaseema were stratified sampled by age and gender. The study of hemotology values was

packed cell volume (PCV), plasma protein (PP), hemoglobin (Hb), red blood cell count (Rbc), white blood cell count

(Wbc), platelet, fibrinogen, MCHC, MCV and differentiate count. The results were shown in mean ± 2 standard

deviations. The PCV, Hb, Rbc, platelet, MCV, PP and fibrinogen were statistically significant difference among the

stratified ages. The Wbc and MCHC were not statistically significant difference among groups. The hematology

values were not statistically significant difference between sex. The Wbc differentiation was statistically significant

difference among ages. The basophils of the male and female horse aged 2 weeks to 2 months were statistically

significant difference at P < 0.05. It is concluded that the hematology values should be interpreted by age.

Keyword : CBC, Throughbred horse, Thailand
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‡∑§‚π‚≈¬’™’«¿“æ„π‰°à‡π◊ÈÕ·≈–‰°à‰¢à
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§≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

‡ªìπ°“√»÷°…“°“√¥Ÿ¥´÷¡¢ÕßÕ“À“√‡ √‘¡ 7 ™π‘¥º≈‘µ®“°∏—≠æ◊™∑’Ë¡’ Ÿµ√·µ°µà“ß°—π ºà“π
°√–∫«π°“√º≈‘µ∑“ß‡∑§‚π‚≈¬’™’«¿“æ„π‰°à‡π◊ÈÕ·≈–‰°à‰¢à ªÑÕπ„Àâ°‘π„π¢π“¥ 1.25 °√—¡µàÕµ—« ∑”°“√»÷°…“°“√¬àÕ¬
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Bioavailability of predigestible multi-grain concentrates

in broilers and layers
Rungcharoen Kanchanomai, Malinee Limpoka, Naroumol Klangkaew, Napasorn Paochoosak, and Kanokwan Bangnoi

Faculty of Veterinary Medicine, Kasetsart University

The bioavailability of 7 different predigestible concentrates from natural products were investigated in

broilers and layers. Blood samples were collected from each bird at 0, 15 min, 1, 1.5, 2, 3 and 4 hours following

single forced oral administration at the does levels of 1.25 and/or 2.5 gm/bird. The rates and amounts of digestion

and albumin levels. Peak glucose values were found within 15 min to 1 hour and returned to the normal ranges

by 3- to 4-hour period. The glucose peak was about 40-60% above the range of the normal values of the birds.

The rates of appearance of glucose in blood were comparable to those of glucose-D solution trials. Blood glucose

profiles found in these experimental trials indicated that all 7 multi-grain concentrates under studied are in highly

digestible forms. They are rapidly and completely absorbed into the blood by the birds. Also, the ranges for total

protein levels of 5.5-7.5 g/dl in all experimental trails appeared to be higher than those of glucose-D solution and

normal feed trails.

In conclusions, all predigestible multi-grain concentrates with different compositions under studied

would be highly valuable alternative supplements from natural products for animals.
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