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អារម្មណ៍កថា 

ម ូឌុលសំរាបក់ារបណុ្ុះបណ្្តលស្ីពីមនទីរពិសោធនរ៍សបង ម ូឌុល១ស្ីពីការសរបើរាស់មរីរូទសសនផ៍លុយអូសរ  សង ់
គឺររូវានបសងកើរស ើងសោយផ្ផែរសលើសោលនសោាយរបស់អងគការសុខភាពពិភពសោរស្ីពីមរីរូទសសនផ៍លុយ
អូសរ  សង ់ស ើយររូវានសរៀបចំជាវធីិោស្រស្បសរងៀនោមញ្ដ សំរាបក់ាររសងរ់ំហារ ការពិនិរយមរីរូទសសន ៍ការ
សធវើរាយការណ៍ និងការធានាគុណភាពសោយពិនិរយភាន សរំហារសោយមរីរូទសសនផ៍លុយអូសរ  សង។់ សោល
បំណងននការសរៀបចំម ូឌុលសនុះគឺ សំរាបប់ំសពញនូវសសចរ្ីររូវការរនុងការបណុ្ុះបណ្្តលជារផ់្ស្ងផ្ែលមាន
រយុះសពល៥នងង ផ្ែលសត្រសលើបុគគលិរមនទីរពិសោធនរ៍សបងផ្ែលសធវើការពិនិរយភាន សរំហារររសមសរាគរសបង។ 
 

ជំងឺរសបងគឺជាសែើមស រុចំបងមយួននការោល បរ់នុងបណ្្តរបសទសរំពុងអភវិឌឍន ៍ ស ើយវាសៅផ្រជាបញ្ហា សុខ
ភាពោធារណុះចំបងមយួ។ ោ ងណ្តមញិការពិនិរយភាន សរំហារររសមសរាគរសបងសោយមរីរូទសសន ៍ គឺសៅ
ផ្រសែើររួនាទីោ ងសំខានរ់នុងការចាបា់នរសបងបងកសរាគភាន សវជិជមានោ ងរ ័ស និងសនសសំំនចសររុះវាជា
ឧបររណ៍ោមញ្ដ សំរាបក់ារសធវើសរាគវនិិចឆយ័ជំងឺរសបង ស ុះបីជាមានការររីចំសរ ើនខាល រំនុងបសចចរវទិាសធវើ        
សរាគវនិិចឆយ័ទំសនើបរស៏ោយ។ 
 

ការពិនិរយមរីរូទសសនស៍របើពនលឺសោយការបំររព់ណ៌ Ziehl-Neelsen គឺររូវានសរបើរាស់ោ ងទូលំទូោយ
រនុងការសធវើសរាគវនិិចឆយ័ររសមសរាគរសបងរនុងមជឈោា នផ្ែលធនធានសៅមានរំររិ។ ប ុផ្នវ្ាជាបសចចរវទិាផ្ែលសរបើ
រយុះសពលយូរ និងសធវើសោយបនទុរការងារមានរំររិសំរាបអ់នរអនុវរ។្ នាសពលងមីៗ បសចចរវទិាផ្ែលសរបើរាស់
ពនលឺ LED ានសធវើសោយមានភាពងាយរសួល រនុងការសរបើរាស់មរីរូទសនសនផ៍លុយអូសរ  សងរ់នុងមជឈោា នផ្ែល
ធនធានសៅមានរំររិសោយោម នផលលំាររមួបញ្ចូ ល ងំរំនលរបស់វា។ ការសិរាមយួចំនួនានផ្ល់
រាយការណ៍ពីគុណសមបរ្ិននមរីរូទសសនផ៍លុយអូសរ  សងស់របើរាស់ពនលឺ LED សោយ LED មានោយុកាលយូរ 
ស ើយមនិររូវការបនទបង់ងឹររែូ៏ចជាានបនថយបនទុរការងារ និងភាពចាបា់នខពស់ជាងចំសរុះការពិនិរយ
ភាន សរំហារសោយមរីរូទសសន។៍ 
 

រមមវធីិជារិរំចារស់រាគរសបង បញ្ហជ រស់ៅរនុងផ្ផនការយុទធោស្រស្សុខាភាិលជារិសំរាបក់ាររបយុទធរបឆងំនឹង
ជំងឺរសបងរនុងរបសទសរមពុជា ២០១១-២០១៥ ថាសសវារមមមរីរូទសសនផ៍លុយអូសរ  សងផ់្ែលសរបើរាស់ពនលឺ LED 
គួរផ្រររូវានសធវើការពរងីរសៅរគបស់ខរស្ោយោរផ្រគុណសមបរ្ិផ្ែលានសរៀបរាបែូ់ចខាងសែើម។ 
 

ជាចុងបញ្ចប ់ខញុ ំសងឃមឹសជឿជារថ់ាម ូឌុល១ រែូ៏ចជាម ូឌុល២ស្ីពីការបណុ្ុះសមសរាគ និងម ូឌុល៣ស្ីពីការសធវើសរ
ស្ររភាពោំុននថាន (ំDST) នឹងមានរបសោជនសំ៍រាបសិ់កាា កាមសែើមបទីទួលាន ងំចំសណុះែឹង និង
បសចចរសទសស្ីពីសសវារមមមរីរូទសសនផ៍លុយអូសរ  សងរ់នុងរបសទសរមពុជា។ 
 

     រាជធានីភនសំពញ, នងងទី         ផ្ខធនូ ឆន ២ំ០១២ 
  នាយរមជឈមណឌ លជារិរំចារស់រាគរសបង និង ងសិ់ន 

   
សវជជបណឌិ រ ស   តានោ់៊ា ង 
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សេចកតីថ្លែងអំណរគុណ 

សយើងខញុ ំសូមផ្ងលងអំណរគុណចំសរុះគំសរាង CENAT/JICA National TB Control Project ផ្ែលានបរផ្រប 
និងចងររងនូវម ូឌុលសំរាបក់ារបណុ្ុះបណ្្តលសំរាបក់ារសរបើរាស់រនុងរបសទសរមពុជា។ សឆលៀរឱកាសសនុះ 
សយើងខញុ ំរសូ៏មផ្ងលងអំណរគុណចំសរុះ TBCTA/USAID និង US-CDC ចំសរុះការផល់្នូវឧបររណ៍បសរងៀន 
និងសំភារុះជាសរចើន។  
 

 



 
 

Foreword 

This “Training Module on TB Laboratory” (Module 1: Fluorescence Microscopy) is 
based on the WHO fluorescence microscopy policy and is designed to be a simple 
teaching method for sputum collection, examination, reporting and quality assurance by 
direct smear fluorescence microscopy. It aims to address the needs for 5-day practical 
training which is targeting laboratory staff working on sputum smear microscopy bench. 
 
Tuberculosis is one of the main causes of death in developing countries and it remains a 
major public health problem. Yet sputum smear microscopy still plays an important role 
in detecting most infectious, smear-positive TB rapidly and economically as a basic tool 
for TB diagnostics in spite of major advances in modern diagnostic technologies.  
 
Conventional light microscopy using Ziehl-Neelsen stain is the most widely available 
test for diagnosis of TB in resource-limited settings. However, it is a time-consuming 
technology and renders limitation of workload to the operator. Recently, Light Emitting 
Diode (LED) technologies have made it possible to easily access the fluorescence 
microscopy in resource-limited settings without any hampers including its cost. Several 
studies have already reported the advantages of LED-based fluorescence microscopy 
due to long life span of LED and no need for dark room as well as reduced workload 
and higher sensitivity as smear microscopy. 
 
The National TB Control Programme states in National Health Strategic Plan for TB 
Control in Cambodia 2011-2015 that LED-based fluorescence microscopy services 
should be expanded to all provinces because of the advantages mentioned above. 
 
Finally, I wish that Module 1 as well as Module 2 (Culture Examination) and Module 3 
(Drug Susceptible Testing) will be useful for participants to gain both knowledge and 
technique of fluorescence microscopy services in Cambodia. 
 
 
 

      Phnom Penh,   December, 2012 
 

National Centre for TB and Leprosy Control 
       Director 

 
 
 
 
 

Dr. Mao Tan Eang 
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វិសាលភាពននការបណ្តុះបណ្តាល 

ម ៉ូឌុល១: មីក្រូទសន្សន៍ផលុយអ៉ូររ៉េសង ់

ម ៉ូឌុល ១-១ 

រោលបំណងការបណ្តុះបណ្តាល 

សិក្ខា ក្ខមនឹងទទួលបានចំណ េះដងឹ និងជនំាញក្នុង
ក្ខរពិនតិ្យណោយមរីក្ូទសសនផ៍លុយអូណរ ៉េសង ់ យ៉េ ងសុ
រក្ឹត្យ និងណោយទុក្ចិត្ត របក្បណោយសុវត្ថិភាព ទាន់
ណពលណវលា នងិវជិ្ជា ជីវៈ ណដើមបអីនុវត្តក្មមវធិីរណបងជ្ជត្ ិ
និងណដើមបកី្ខត្ប់នថយបនទុក្ជងំឺរណបងក្នុងរបណទស     
ក្មពុជ្ជក្នុងដណំ ើ រក្ខរយូរអង្ងវង។ 
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សិកាាកាមដែលជារោលរៅ 

បុគ្គលិក្មនទីរពិណោធនង៍្ដលណធវើក្ខរពិនិត្យភាន សកំ្ហាក្ណោយមី
រកូ្ទសសនពី៍ថ្នន ក្ណ់េត្តដល់ថ្នន ក្ជ់្ជតិ្ រសបតាមង្ផនក្ខរយុទធ
ោស្រសតជ្ជតិ្សតីពីក្ខររបយុទធនឹងជំងឺរណបង ២០១១-២០១៥ 

 បុគ្គលិក្មនទីរពិណោធនម៍នទីរណពទយបង្ងែក្ណេត្ត 
 បុគ្គលិក្មនទីរពិណោធនម៍នទីរណពទយជ្ជតិ្ 

 បុគ្គលិក្មនទីរពិណោធនង៍្ដលចបំាចណ់ផសងណទៀត្ 
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លរខខណឌរែើម្បីទទួលបានលិខិតបញ្ជារ់ 

សិក្ខា ក្ខមនឹងរតូ្វបានផតល់នូវលិេិត្បញ្ជា ក្ ់បនាទ បពី់បានបញ្ចបណ់ោយ
ណជ្ជគ្ជយ័នូវក្ខរប តុ េះបណ្តត លមរីកូ្ទសសនផ៍លុយអូណរ ៉េសងណ់ោយ៖ 
• វត្តមានរបចថំ្ងៃ និងក្ខរចូលរមួយ៉េ ងសក្មម ក្នុងក្ខរអនុវត្តអំឡុងណពលប
 តុ េះបណ្តត ល 

• បានបំណពញនូវសនលឹក្ណត្សតមុន និងណរក្ខយក្ខរប តុ េះបណ្តត ល 

• បានរាយក្ខរ ៍លទធផលភាន សរក្ណមណរាគ្រណបងថ្នក្ខរពិនិត្យឡាមផាង្នល
ណោយណជ្ជគ្ជយ័ 

4 



វិធីសាស្រសតបរក្ងៀន និងសរមមភាព 

ក្ខរប តុ េះបណ្តត លមរីកូ្ទសសនផ៍លុយអូណរ ៉េសង់
រមួមានសក្មមភាពដូចត្ណៅ ង្ដលបំណពញនូវ
ណោលបំ ងថ្នក្ខរប តុ េះបណ្តត ល៖ 
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វិធីសាស្រសតបរក្ងៀន និងសរមមភាព (ត) 
• បទបង្ហាញ នឹងផតល់ណោយសិក្ខា ក្ខមទទលួបាននូវចំណ េះដឹងតាមរយេះក្ខរផាល ស់បតូរពត្៌
មានណៅវញិណៅមក្។  

• ក្រុមពិភារ្ា នឹងអនុញ្ជា តិ្ណោយសិក្ខា ក្ខមង្ចក្រងំ្លក្នូវបទពិណោធន ៍និងមតិ្។ 

• បទបង្ហាញជាវីរែអ៉ូ នឹងង្ នាសិំក្ខា ក្ខមចំណ េះដំណ្តក្ក់្ខលថ្ននិតិ្វធីិ សំរាបក់្ខរ
រសងកំ់្ហាក្ ក្ខរ សកំ្ហាក្ ក្ខរបំ ក្ព់ ៌ និងក្ខរពិនិត្យមរីកូ្ទសសន។៍  

• ការរធវើបង្ហាញ(Demonstrations) នឹងអនុញ្ជា តិ្ឲ្យសិក្ខា ក្ខម អណងេត្នូវនិតិ្វធីិ មនុក្ខរ
អនុវត្តនិតិ្វធីិណោយេលួនឯង 

• លំហាត់អនុវតត នឹងអនុញ្ជា តិ្ឲ្យសិក្ខា ក្ខមទទលួនូវបទពិណោធន ៍ថ្នសក្មមភាពអនុវត្ត
ជ្ជណរចើន ក្នុងក្ខរពិនិត្យរក្ណមណរាគ្រណបងណោយមរីកូ្ទសសនផ៍លុយអណូរ ៉េសង។់ 
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កាលវិភាគនៃការបណ្តុះបណ្តាល 
ម ៉ូឌុល ១-២ 

ម ៉ូឌុល១: មីក្រូទសៃ្សៃ៍ផ្លុយអ៉ូររ៉េសង ់

2 

 រ ៉ោង   តិកា  រលខម ៉ូឌុល 
 ០៨:០០ - ០៨:៣០   ការច ុះឈ ម្ ុះ   

 ០៨:៣០ - ០៩:០០   ពិធីឈបើក និងឈេចកតីឈផតើម  ម ៉ូឌ ល ១-១, ២ 

 ០៩:៣០ - ០៩:៥០   ការឈធវើម នការបណត ុះបណ្តត ល  ម ៉ូឌ ល ១-៤, ១ 

 ០៩:៥០ - ១១:៣០   (ការបឈរងៀន) របេិទ្ធិភាពម ខងារននមរីកូទ្េសនផ៍ល យអ៉ូឈរ  េង ់  ម ៉ូឌ ល ១-៣, ១ 

 ១៤:០០ - ១៥:០០  (ការបឈរងៀន) ការលាយរបតិករ និងរគបរ់គងគ ណភាព  ម ៉ូឌ ល ១-៣, ២ 

 ១៥:៣០ - ១៧:០០  (ការបឈរងៀន) ការពាេកំហាក បំពាកព់ណ៌ និងការពិនិតយឈោយ 
              មរីកូទ្េសនរ៍កឈមឈោគរឈបង  ម ៉ូឌ ល ១-៣-៣, ៤ 

នថៃទ១ី 
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នថៃទី២ 
 រ ៉ោង   តិកា  រលខម ៉ូឌុល 

 ០៨:០០ - ០៨:៣០  (វដីេអូ) ការពាេកំហាក បំពាកព់ណ៌ និងការពិនិតយ 
            មរីកូទ្េសនរ៍កឈមឈោគរឈបង 

  

 ០៩:០០ - ១០:០០  (ការអន វតតន)៍ រឈបៀបឈរបើរាេ់មរីកូទ្េសនផ៍ល យអ៉ូឈរ  េង ់

 ១០:០០ - ១១:០០  (ការអន វតតន)៍ ការពិនិតយឡាមផាននល (១០ឡាម) 

 ១១:០០ - ១១:៣០   (ការអន វតតន)៍ ការពាេឡាម (១០ឡាម ZN និង ១០ឡាម  FL)  

 ១៤:០០ - ១៥:០០  (ការអន វតតន)៍ ការពាេឡាម (១០ឡាម ZN និង ១០ឡាម  FL) 

 ១៥:៣០ - ១៧:០០  (ការអន វតតន)៍ ការពាេឡាម (១០ឡាម ZN និង ១០ឡាម  FL) 
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នថៃទី៣ 
រ ៉ោង   តិកា  រលខម ៉ូឌុល 

 ០៨:០០ - ០៩:០០  (ការអន វតតន)៍ ការបំពាកព់ណ៌ និងការពិនិតយ 
                   មរីកូទ្េសនរ៍កឈមឈោគរឈបង 

  

 ០៩:៣០ - ១១:៣០ 
 (ការអន វតតន)៍ ការបំពាកព់ណ៌ និងការពិនិតយ 
                   មរីកូទ្េសនរ៍កឈមឈោគរឈបង 
 

 ១៤:០០ - ១៥:៣០ 
 (ការអន វតតន)៍ ការបំពាកព់ណ៌ និងការពិនិតយ 
                   មរីកូទ្េសនរ៍កឈមឈោគរឈបង 
 

 ១៦:០០ - ១៧:០០  (ការអន វតតន)៍ ការបំពាកព់ណ៌ និងការពិនិតយ 
                   មរីកូទ្េសនរ៍កឈមឈោគរឈបង 



5 

នថៃទី៤ 
រ ៉ោង   តិកា  រលខម ៉ូឌុល 

 ០៨:០០ - ០៩:០០  (ការអន វតតន)៍ ការបំពាកព់ណ៌ និងការពិនិតយ 
                   មរីកូទ្េសនរ៍កឈមឈោគរឈបង 

  

 ០៩:៣០ - ១១:៣០ 
 (ការអន វតតន)៍ ការបំពាកព់ណ៌ និងការពិនិតយ 
                   មរីកូទ្េសនរ៍កឈមឈោគរឈបង 
 

 ១៤:០០ - ១៥:៣០ 
 (ការអន វតតន)៍ ការបំពាកព់ណ៌ និងការពិនិតយ 
                   មរីកូទ្េសនរ៍កឈមឈោគរឈបង 
 

 ១៦:០០ - ១៧:០០  (ការអន វតតន)៍ ការបំពាកព់ណ៌ និងការពិនិតយ 
                   មរីកូទ្េសនរ៍កឈមឈោគរឈបង 
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នថៃទី៥ 
រ ៉ោង   តិកា  រលខម ៉ូឌុល 

  ០៨:០០ - ០៩:៣០  (ការអន វតតន ៍ការវាយតំនល) 
 ការពិនិតយឡាមផាននល   

 ១០:០០ - ១០:៣០  ការឈធវើ ឈតេតឈរកាយការបណត ុះបណ្តត ល  ម ៉ូឌ ល ១-៤-១ 

 ១០:៣០ - ១១:៣០  ការវាយតនំលវគគបណត ុះបណ្តត ល  ម ៉ូឌ ល ១-៤-២ 

 ១៤:០០ - ១៥:៣០  ការពិភាកា  
  

 16:00 – 17:00  េរ បឈេចកតី និងបិទ្វគគ 
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ម ៉ូឌុល ១-៣  សំភារះសំរាប់ការបង្រៀន (Lecture material) 

ម ៉ូឌុល ១-៣-១  លទ្ធភាពននមុខងារមី្រូទ្ស្សន៍ផលុយអ៉ូងរ៉េសរ់រនុរជំរុញស្ថានភាពរងបរជាសរល 

ម ៉ូឌុល ១-៣-២  ការងរៀបចំ្បតិររសំរាប់ការពិនិតយ្មី្រូទ្ស្សន៍ផលុយអ៉ូងរ៉េសរ់ 

 ម ៉ូឌុល ១-៣-៣  ការងរៀបចំភាាសរំហារ និរការបំពារ់ពណ៌ 

ម ៉ូឌុល ១-៣-៤  របាយការណ៍ និរ រំណត់្ា 

  



 



ប្រសិទ្ធិភាពនៃមុខងារមីប្រូទ្ស្សៃ៍ផ្លុយអូររ៉េសង់
សប្ារ់រររងជាសរល 

Efficiency of fluorescence 
microscopy for TB globally 

 

ម ូឌុល ១-៣-១  

karbMBak;BN ’ Ziehl Nielsen nigmIRkUTsSn¾BnøWFmµta 
ZN:AFB Smear Microscopy 

• kmµviFIebgCatikm<úCa)anGnusasn¾fay:agehacNas; RtUvBinitü[)an 300 

rUbPaBkñúgmYyLam edIm,Ipþl;nUvlTplGviC¢manRtwmRtUv.  
Cambodia NTP  recommends at least 300 VF of screening per slide to correctly identify negative 

smear results.  

• kñúgsßanPaBRbcaMéf karemIlLammYy² KWEtgEtticCag tRmUvkarGb,brma.  
Under routine field conditions, it is often far less than the minimum required.  

• esÞIrEt 50PaKryénkrNITaMgGs;RtUv)at;bg; edayemIlmineXIjkñúgkar 

RsavRCavRbcaMéf¶ CaBiesscMeBaHPñasviC¢manCacMnYn.  
Almost 50% of cases were missed during routine investigation, especially for scanty smear. 

• man\TiBlGviC¢mankñúgkarrkeXIj[elOnnUvkrNI nigkareFVIeraKvinic¢½yyWt.  
Negative impact on early case detection and diagnostic delay.  
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mIRkUTsSn_pøúyGUer:sg; 

Fluorescence Microscopy (FM) 
• RtUvkarry³eBlmFümEt1naTIedIm,IemIlPñaskMhak KWesµInwg4naTI ebIeRbobeFobeTAnwg ZN.  

Mean time of 1 min to examine a sputum smear with FM compared to 4 min with ZN.  

• FMGnujØat[Gñkbec©keTsmaneBlevlaeRcInCag kñúgkarBinitüeGay 

Cak;c,as;nUvlTplGviC¢man.  
FM allows more time to be spent confirming negative smear results.  

• FM manlkçN³RbesIrCagkñúgkarBinitürkemeraKrebg ehIymanPaBCak;lak; 

Rbhak;RbEhleTAnwg ZN. 
FM has slightly higher sensitivity and equivalent specificity compared to ZN as AFB has fluorescence and 
scanning by x 400  

• dMeNIrkarenHgayCag ZN. 
Procedure is easier than with ZN.  
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mUlehtuEdleyIgmineRbI FM FmµtakñúgkargarRbcaMéf¶  

 Reasons for not using standard FM routinely. 

1-tMrUvkarmIRkUTsSn¾EdlmanlkçN³sµúKsµajehIyéfø.  

 The need for a more complex and expensive fluorescent microscope.  

2-karEfTaMmIRkUTsSn¾ mantémøéf​ø.  

 High maintenance costs by conventional mercury lamp 

3-karRtUvkarGMBUlcegáógBiess. 

 Requirements for a short-arc mercury vapor lamp. 

4-tMrUvkarbnÞb;ggWt. 
 Need of dark room.     

mIRkUTsSn_pøúyGUer:sg;Fmµta 
Fluorescence Microscopy (Conventional FM) 
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GMBUl)artkñúgmIRkUTsSn_ FMFmµta 
Mercury vapour lamps in conventional FM.  

• témøéfø.  

High cost.  

• GMBUlenHGaceRbI)an Et200em:agb:ueNÑaH.  
Limited lifespan (typically 200h).  

• GMBUlGacdac;ebIeyIgebIkbiT² vaeRcIndgeBk rW eBldac; ePøIgjwkjab;.  

Repeated on-and-off switching (unreliable local power supply).  

• ePøIgminRKb;RKan;.  
Energy inefficient. 
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GMBUl)artkñúgmIRkUTsSn_ FMFmµta 
Mercury vapour lamps in conventional FM.  

• RtUvkarePøIgCab;.  
Require an extensive power supply.  

• GacxUc rWFøak;Ebk.  
Fail catastrophically.   

• vabej©jcMhay)artBuleTAkñúgbriyakas.  

Toxic mercury vapor released into environment.  
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bec©kviTüa LED 

LED technology 

• pþl;RbPBBnWøEdlefakehIyGacTukcitþ)an.  

Provides a cheap and reliable light source.  

• LEDenHGaceRbI)anry³eBl 150 000 em:ag.  

Usable lifespan of 150 000 h.  

• karebIkbiT²eRcIndgminmankarkat;bnßyGayukaleRbI.  

Repeated on/off switching does not reduce lifespan.  
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bec©kviTüa LED 

LED technology 

• GMBUlLEDmineFVI[mancMhayBul.  

LEDs do not pose a potential toxicity risk. 

• minRtUvkarbnÞb;ggWt.  

No need for a dark room.  

• minRtUvkareRbgBRgIk.  

No need for immersion oil.  
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karlayRbtikrsMrab;mIRkUTsSn_pøúyGUer:sg; 

Reagents preparation for  
fluorescence microscopy 

ម ៉ូឌុល ១-៣-២  

cugbBa©b;énkarsikSa GñkcUlrYmnwgGac At the end of the module, participants will be able to 

• GFib,aynUvsar³sMxan;énkareRbIR)as;CatiKImIEdlmanKuNPaBsMrab;karlayRbtikr 
Describe the importance of using quality chemicals for reagent preparation 

• layRbtikrsRmab; GUramIn Prepare reagents required for the Auramine method 

• GFib,aysuvtþiPaBcaM)ac;sRmab;karlayRbtikr Describe the safety requirements for reagent 

preparation 

• eRbILamkugRtÚlviC¢man nigGviC¢mansRmab;karBinitüKuNPaBRbtikrGUramIn Use positive 

and negative control slides for the Quality Control of Auramine reagents 

• Bnül;BIkarGnuvtþ nigPaBjwkjab; énviFIsaRsþRtYtBinitüKuNPaB Explain the use and 

frequency of routine quality control  procedures 

eKalbMNgénkarsikSa Learning objectives 
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• sMPar³ nig]bkrN_caM)ac;sRmab;karlayRbtikr Equipment required for staining 

reagent preparation 

• sarFatucaM)ac;sRmab;karlayRbtikr Reagents required for staining reagent preparation 

• viFIsaRsþsRmab;karbMBak;BN’ Methods for staining reagent preparation 

• kugRtUlKuNPaBRbtikrEdleTIblayfµI Quality control (QC) of freshly prepared staining 

reagents  
• karTukdak;Rbtikr Storage of staining reagents 

matika Content overview 
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•Reagents and chemicals: 
–Auramine O 
–Phenol 
–Alcohol 
–Hydrochloric Acid 
–Potassium permanganate 
–Purified water 

Equipment: 
– Weigh Balance 
– Measuring cylinders 
– Stirring plate 
– Magnetic stirrers 

  
 

•Materials: 
–Flask or bottle 
–Funnel 
–Weigh paper 
–Clean reagents bottles  
–Labels or permanent marker 

•Miscellaneous: 
–Gloves 
–Lab coat 
–Safety glasses 
–QC slides 
–Register 

sMPar³caM)ac; Required materials 

4 



Reagent Name Specification 
 
Auramine O 

Purchased from well known 
manufacturers or those certified by 
the Biological Stain Commission 

Phenol crystals Near colorless – never black 

Alcohol Technical grade 

Acid Technical grade 

Water Distilled or purified, not tap water 

KuNPaBsarFatuedIm³ PaBCak;lak; 
Reagent quality:  specifications 
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karEktRmUvPaBsuT§ Correcting for dye purity 

]TahrN_ Example:  
• eBllay 0/1° GUramIn When preparing 0.1% Auramine O 

•   PaBsuT§=75° Dye content = 75%  
•   RtUvkar 1 Rkam GUramIn Need 1 g Auramine O 

•   elxTsPaKén75° = 0/75 Decimal equivalent of 75% = 0.75 

•   1 Rk¼0/75 = 1/33 Rk 1g / 0.75 = 1.33 g  
•   RtUvEtføwg 1/33 Rk GUramInedIm,I)an GUramInsuT§ 1Rk  

  1.33 g of Auramine O powder must be weighed to have 1g of the dye available 
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CBa¢Igføwg Weighing balance 

• ]bkrN_Cak;lak; 

gayEbk Fragile, precision 

instrument 

• RbugRby½tñ Handle with care  

• eRbIelIépÞrabesµI Must be 

used on level surface 

• emIlkarENnaMkñúgkareRbI

R)as; Consult  manual for 

operating instructions 
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kareRbIR)as;CBa¢Ig Using the balance 

• CBa¢IgmincaM)ac;Cak;lak;eBk³ -+ 0/1Rkam KWRKb;RKan; High precision balance not 

needed: ± 0.1 g is sufficient 

• rkSaCBa¢Ig ¬nigføwg ebIman¦ s¥at nigs¶Üt Keep balance (and weights, if any) clean and dry  

• RtUvEteRbIkMb:ug b¤Rkdas;føwgCanic©. RtUvEttRmUvRtLb;eTAsUnümuneRbI Always 

use a weighing container or paper; correct back to zero  
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• RtUvEtKµanemeraKrebg Must be free of mycobacteria 

• eRbITwkbiT b¤TwkbnSúT§ Use distilled or purified water  

• minRtUveRbI Do NOT use:  

–  TwkePøóg rain water 

–  TwkrUb‘ÍeN tap water 

–  TwkdaMBuH boiled water 

KuNPaBTwk Water quality 
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0.1% Auramine O 

• kñúg 1 lIRt Contains per liter: 

– Auramine O     1 grams 
– phenol     30 grams 
– 95% ethanol or methanol 100 ml 
– water      up to 1 liter 

10 



0.1% Auramine O 
• karlay Preparation: 

– rMlay GUramInkñúGal;kul dissolve Auramine in alcohol 

– rMlay ehVNulkñúTwk dissolve phenol in water 

–  laybBa©Úll,ayTaMgBIr[sBVedaybgVilry³eBlRbEhl1em:ag mix both 

solution well by swirlling for about one hour 

– eRcaHl,ayenaH edayeRbIRkdas;eRcaH 

– rkSaRbtikrenAkñúgdbggwt 

– biTsøakdbfa 0/1° GUramIn. cuHéf¶Explit. RtuvEtcuHéf¶ExebIkeRbI. 

l,ayenHminRtUveRbIelIsBI1Ex.  Label the bottle ‘0.1% Auramine’, add date and sign your 

initials. The date first opened has to be mentioned. Stocks and solutions should not be used over 1 month  
11 

• kñúg 1lIRt Contains per liter: 

– Hydrochloric acid (fuming) - 5 ml 
– 95% denatured alcohol - up to 1 liter 

• karlay Preparation: 

– dak;Gal;kul 95° 1lIRteTAkñúgdb Add one liter of 95% denatured alcohol to a 2-liter flask 

– bEnßGasIutyuWt² Slowly add the acid 

– lay[sBVehIyTuk[RtCak;munnwgeRbI Mix well and allow to cool before use 

– biTsøakdbfa 0/5° GasIut-Gal;kul. cuHéf¶Explit. RtuvEtcuHéf¶ExebIkeRbI. 

l,ayenHminRtUveRbIelIsBI6Ex. 

l,aybM)at;BN’ Decolorizing solution: 0.5% 
Acid alcohol solution 
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Diluting acids safely 

Always add acid to 
water 

WATER 

ACID 

NEVER add water to 
acid 

ACID 

WATER 

to 
to 
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0.5% permanganate  

• 1 liter of 0.5% potassium permanganate  
– føwg5Rkam emSA b:UtassüÚm EBm:g;hÁaNat Weigh 5 g of potassium permanganate  

– dak;emSAenaHeTAkñúg 0/5lIRtEdlmanenAkñúgdb Add the powder to 0.5 l of pure water, 

which has been placed in a conical flask  

– bgVildbedIm,IrmøayemSA Swirl the contents of the flask to dissolve the dye 

– EfmTwk0/5lIRteTot ehIyRcbl;cUlKñamþgeTot Add another 0.5 l of water and mix again 

–biTsøakdbfa 0/5°  b:UtassüÚm EBm:g;hÁaNat. cuHéf¶Explit. 

RtuvEtcuHéf¶ExebIkeRbI. l,ayenHminRtUveRbIelIsBI1Ex. 
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karBinitüKuNPaBRbtikrfµI QC of new staining 
reagents 
• caM)ac;. cuHlTælkñugesovePA Always needed; record results in logbook 

• LamkugRtUl viC¢man nwgGviC¢man Positive as well as negative control slides 

– Positives: 1+ TB patient sputum; exact counts 
– Negatives: known AFB negative specimen 

• LamviC¢manbMBak;BN’Etmþg Positives to be stained once 

– BinitürkcMnYnemeraKrebg nigKuNPaBBN’ Check for the number of AFB and staining quality 

• LamGviC¢man³ eFVIeLIgvij3dg Negatives:  Auramine stain repeated 3 times 

– BinitürkcMnYnemeraKrebg Check for contaminating AFB 

– FanafaépÞPñasBN’exµAehIys¥at Ensure background black and clean 
15 

Example of logbook for QC of FM 
staining reagents 
Batches checked on date 1/9/09: 
Auramine O (Au O) batch 1/9/09, Hydrochloric acid batch 
1/9/09, Potassium permanganate batch 1/9/09 
Average grading positive controls (FM 40 x objective): no. 
345 = 90/40 fields; no. 411 = 66/40 fields 
Control 
slide AFB color AFB number Decolorizatio

n Decision 

345 Bright 
yellow 80/40 (40x F) OK Accept Au O 

411 Bright 
yellow 60/40 (40x F) OK Accept Au O 

NEG NA None in 40 (40 x 
F) OK Accept 

others 

NEG NA None in 40 (40 x 
F) OK Accept 

others 
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Example 2 - FM 
Batches checked on date 17/5/08: 
Auramine O (Au O (CF) batch 17/5/08, Hydrochloric acid batch 
17/5/08, Potassium permanganate batch 17/5/08                                   
Average grading positive controls (FM 40 x objective): no. 345 = 
90/40 fields; no. 411 = 66/40 fields 
Control Slide AFB color AFB number Decolorization Decision 

345 weak 
yellow 

2/40 (40x F) OK Reject Au O 

411 NA 0/40 (40x F) OK Reject Au O 
NEG NA None in 40 

(40 x F) 
OK Accept others 

NEG NA None in 40 
(40 x F) 

OK Accept others 

Note: This batch of Au O is bad; all has been discarded. Hydrochloric acid is OK. 
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Example 3 - FM 
Batches checked on 18/5/08:  
Auramine O (Au O (CF) batch 18/5/08, Potassium 
permanganate batch 18/5/08 (+ old Hydrochloric acid 
solution) 
Average grading positive controls (FM 40 x objective): no. 364 
= 151/40 fields; no. 428 = 147/40 fields 
Control 
Slide 

AFB color AFB number Decolorization Decision 

364 Bright yellow 124/40 (40x F) OK Accept Au O 

428 Bright yellow 120/40 (40x F) OK Accept Au O 

NEG Bright yellow 15/40 (40x F) OK Reject others 

NEG NA None in 40 (40 x F) OK Accept 
others 

Note: contamination, probably Au O. To be checked further using only one of the 

new staining reagents on negative controls (+ old good stains of the other types). 
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Auramine O stains 
Batches checked on date :_______ 
Auramine O (Au O) batch ______, Hydrochloric acid batch _______, 
Potassium permanganate batch _______, methylene blue 
batch________ (if used) 
Average grading positive controls (FM 20 x objective): no. ____ = 
____/40 fields; no.____= _____/40 fields 
Control slide AFB color AFB number Decolorizatio

n 
Decision 

Note: 
19 

karbiTsøak nigkarTukdak; Reagent labeling 
and storage 

• dbnimYy²RtUvEtbiTsøak y:agehacNas; Each bottle or container must be labeled with at 

least 

– eQµaHRbtikr Name of reagent  

–éf¶ Ex qñaM lay Date of preparation 

• rkSaral;RbtikrTaMgGs;kñúgkEnøgRtCak; mincMBnøWéf¶ Store all reagents in a cool place 

away from direct sunlight 
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segçb Summary 

• ehtuGVIRtUvkarsaFatupSMEdlmanKuNPaBsRmab;layRbtikr? Why must 

quality reagents be used to prepare staining reagents?  

• ehtuGVIkarlayRbtikr[RtwmRtUv KWCakarcaM)ac;? Why is accurate preparation 

of reagents necessary to obtain optimum staining results? 

• etILamkugRtUlmantYnaTIGVIkñúgkarvaytémøRbtikrEdllayfµI? What is 

the role of control smears in evaluating the performance of newly prepared staining solutions? 

• ehtuGVI)anCaRbtikrRtUvEtrkSaTukenAkñúgdbs¥at ehIymin[RtUvBnøWéf¶? 
Why should reagents be stored in clean bottles and out of direct sunlight? 
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kareFVIPñaskMhak nigkarbMBak;BN’ 
Smear preparation and staining 

ម ៉ូឌុល ១-៣-៣  

eKalbMNgénkarsikSa Learning objectives 

cugbBa©b;énkarsikSa GñkcUlrYmnwgGac 
At the end of the module, participants will be able 
to 

•eFVIPñaskMhakRbkbedaysuvtþiPaB
Safely prepare sputum smears 

•eFVIPñaskMhakEdlmanKuNPaBl¥ 
Prepare good quality sputum smears 

•rkeXIjbBaðaénkareFVIPñaskMhak 
Identify problems with smear preparation  

•bMBak;BN’tamrebobGUr:amIn Stain with 
Auramine O method on sputum smears 

•edaHRsaybBaðaCamYyGUr:amIn Trouble 
shoot problems with the FM method 
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matika Content overview 

•karcuHelxLam Labeling of slides 

•kareRCIserIsduMkMhaksRmab;eFVIPñas Selecting the best portion of the sample for smear 

preparation 

•bec©keTseFVIPñas Techniques for preparing smears 

•eKalkarN_énkarbMBak;BN’GUramIn Principles of the Auramine method   

•rebobbMBak;BN’ Auramine staining procedure 
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CMhanénkareFVIPñaskMhak Overview of smear 
preparation 

•  sresrelxkMb:ug nigLam Label each container & slide 

•  eFVIPñas Make smear  

•   Tuk[s¶ÜtkñúgbriyakasFmµta ¬edayxül;¦ Air dry 

•   p¢ab;Pñas Heat fix smear 
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Sputum containers Sputum containers
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Labeling the container 
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karcarLamedayEdkcar Labeling unfrosted 
slides with  diamond pencil 
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karcuHelxedayexµAéd Labeling frosted slides 
with lead pencil 
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TidæPaBvtßúviPaK Specimen appearance 

Saliva portion  

Purulent portion 
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Specimen appearance cont’d 

Salivary Bloody Muco-
purulent 

Muco-
colloidal 
(watery) 
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Specimen quality 

Salivary Bloody 
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Specimen quality cont’d 

Mucopurulent Muco-colloidal 
(watery) 
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kareFVIPñaskMhak Preparing sputum smears 

• cuHelxLam Numbering the slides 

–ykLamfµI s¥at Kµanxøaj; KµanqáÚt ehIyminmansñamRmaméd 
Select new, clean, grease-free, unscratched slides which are free from 
fingerprints 

–eRbIexµAéd b¤Edkcar cuHelx nigelxcMnYnkMhakenAcugLam Using a 

pencil, record the serial number and order number of the sputum specimen on 
the end of the slide 

–FanafaelxenAelILamnimYy² KWdUcelxenAelIkMb:ug Ensure that the 

number on each slide corresponds to the number on the specimen container 
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Sputum smearing 
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Making smear with loop 
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Cleaning loop 
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Proper thickness of smear 

17 

Proper thickness of smear cont’d 
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Heat fixing a smear 

Pass the smear through the flame 2–3 times 
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rebobbMBak;BN’GUramIn Fluorescent staining 
procedure 
 
• BN’dMbUg Primary Stain (Auramine O) 

 

• karbM)at;bN’ Decolorizer (Acid alcohol) 

 

• karbMBak;BN’saeLIgvij Quenching (Potassium permanganate)   

20 



eKalkarN_énkarbMBak;BN_ Acid-fast principles 

• GasIutnuyekøGicrbs;emeraKRtUv)anbMBak;edayBN_GUramIn. The nucleic 

acids of the cell are stained by Auramine O 

• karbM)at;BN’edayGasIut-Gal;kulminGaclb;bM)at;BN’GUramInBIemeraK 

)an. Intense decolorization by acid or alcohol does not release primary stain from the 

nucleic acid of AFB 

• karrm¶ab;BN’RtUv)aneFVIedIm,IbRgáabBN’pøúyGUer:sg;epSg² nigpþl;nUv 
PaBpÞúyKñaénépÞxageRkay. Quenching done to suppress non-specific background 

fluorescence and provides contrasting background 
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Principle of FM stain - 1 
AFB Non AFB

Auramine O

(NO HEATING) 
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Principle of FM stain - 2 
AFB Non AFB 

Auramine O

decolorizer

23 

Principle of FM stain - 3 

Quenching 

Principle of FM stain Principle of FM stain Principle of FM stain 
AFB 

Principle of FM stain - 3
Non AFB 

Auramine O

decolorizer
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karbMBak;BN’ 
• dak;Lamtamelxerogedayp¶aPñaseLIgelI. Arrange slides in serial order, smear side up 

• dak;LamnimYy²[XøatBIKñaedaymYykMras;Rmaméd ¬y:agehacNas; mYysg;TIEm:Rt¦. Keep a finger-

thickness between smears 

• cak; 0/1° GUramInEdleRcaHrYcelIépÞLam. Flood with filtered 0.1% Auramine solution 

• kuMkMedA Do NOT Heat 

• Tuk 20 naTI Leave for 20 minutes  

• lagTwkfñm² ehIysRmkTwkecal Gently rinse with water, drain 

• dak;l,ay 0/5°GasIut-Gal;kul Tukry³eBl 3naTI Apply decolorizing solution 0.5% Acid alcohol, for 3 min.  

• lagTwkfñm² ehIysRmkTwkecal  Rinse, drain 

• dak;l,ay 0/5°b:UtassüÚm EBm:g;hÁaNat Tukry³eBl 1naTI  Apply 0.5% potassium permanganate solution for 1 min. 

• lagTwkfñm² ehIysRmkTwkecal Rinse, drain 

• Tuk[s¶Ütedayxül; Air dry  
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Setting up slides on staining 
rack 
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Staining 
Flood slides with freshly filtered 
auramine-phenol. Let stand for 
20 minutes 
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Rinsing 
Rinse well with running 
water, taking care to control 
the flow so as to prevent 
washing away the smear 
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Decolorizing 
Decolorize by covering 
completely with acid-
alcohol for 3 minutes 
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Rinsing 
As before, wash well with 
water with running water to 
rinse away the acid-alcohol 
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Quenching 
Quench with 
0.5% potassium 
permanganate 
for 1 min 
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Final rinsing 

Wash as before with water and slope the slides to air dry 
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karBinitüKuNPaBénkarbMBak;BN’RbcaMéf¶ 
Quality control of routine staining 

• eFVIral;mNÐlmIRkUTsSn_TaMgGs;.  All labs performing AFB-smear microscopy 

• CaKMniterogral;éf¶ b:uEnþGacmYys)þah_mþg. Ideally daily but at least weekly 

• PñasviC¢man (1+) Positive control smear (1+) 

–kñúgkarbMBak;BN’RbcMéf in routine series for staining 

–BinitürkcMnYn nigBN’emeraKrebg check for the number and color of AFB 

• cuHlTplkñúgesovePA-bBa¢ImnÞIrBiesaFn_ b¤esovePAkMnt;Rta 

karBnitüKuNPaBRbtikr. Record results in the laboratory register 
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segçb Summary 

• etIeyIgsresrBt’manGVIenAelILam? What labelling information is needed on a slide? 

• etIGñkykEpñkNaénvtßúviPaKmkeFVIPñas? How do you select the best portion of the 

sample for smear preparation? 

• etIGñkeFVIdUcemþcedIm,IdwgfaTMhM nigkMras;Pñas)anl¥? How can you determine the 

correct size and thickness of a sputum smear? 

• etICMhansMxan;kñúgkarbMBak;BN’GUramInmanGVIxøH? What are critical steps in FM 

staining? 
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karBinitü kt;Rta nig 

raykarN_GMBILam  
Reporting and Recording   

ម ៉ូឌុល ១-៣-៤  

emIlLam fluorescent  

• TukLamEdlbMBak;BN’enAkEnøgggwt¬kñúgRbGb;¦rhUtdl;eBlBinitü 

nigBinitüemIleGay)anqab;tamEtGaceFVI)an. eRbIEkvBRgIkTMhM 

(x40)   sRmab;emIlcuHeLIg.  
Keep stained smears in the dark (box or folder) until reading, and read as soon as 

possible. Use the objective x40 for scanning.  

• BinitüemIltamRbB½nærUbPaB y:agtic40rUbPaB. emeraKrebg 

emIleXIj BN’elOgx©I elIépÞBN’exµA. 
Scan the stained smear systematically at least for 40 high-power fields. Acid-fast 

bacilli appear bright yellow against a dark background material.  
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Systematic examination of smears  

3 

rUbragemeraKrebg Appearance of AFB 
• )ak;etrIrebgmanragepSg²Kña dUcCaragkMNat;y:agxøI²rhUtdl;RbePTEvg. )ak;etrIrebg 

Gaccab;BN’;dUcKña EdlGacenAmYy²dac;BIKña b¤GacenApþúMKña. Tubercule bacilli are quite 
variable in shape, from very short fragments to more elongated forms. They may be uniformly 

stained, with one or many gaps, or may even be granular in appearance.  

• eyIgEtgEteXIjvaCalkçN³mYy² b¤CaRkumtUc² ehIykRmeXIjCakñúgRkumFM². 

rUbrag )ak;etrIrebg KWmanragCa kMNat;Evg esþIg nigekagbnþic. They occur singly or in small 
groups, and only rarely in large clumps. The typical appearance of bacilli is that they resemble 
rather long, slender and slightly curved rods.  

• karbMBak;BN’l¥ ¬EtgEtRtUvBinitüemIlLamkugRtUlviC¢manmun¦  eBlxøHGacman 

kMeTckMTIenATIenaH ¬CYnkalmanBN’ébtg¦ EdlGt;man ragdUc)ak;etrIrebg. m:üageTot 

rag)ak;etrI EdlGt;manBN’RtUvKitfa vaminEmnCaemeraKrebgEdr. With good staining 
(always check first a freshly stained positive control), there may still be fluorescing 
(sometimes green) artifacts, which do not have the typical shape. Also non-fluorescing 
bacilliary shapes must be considered as artifacts.  
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Appearance of AFB cont’d 
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kar[lT§pl Grading scale using 40x objectives 

lT§pl emeraKEdl)anrkeXIj 

GviC¢man KµaneXIjemeraKkñúg40rUbPaB 

cMnYnBitR)akd 1-19 kñúg40rUbPaB 

(1+) 20-199 emeraKkñúg40rUbPaB 

(2+) 5-49 emeraKkñúg1rUbPaB y:agehacNas; 20 rUbPaB 

(3+) eRcInCag 50 emeraKkñúg1rUbPaB y:agehacNas; 8 rUbPaB 
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Laboratory record keeping 

• Laboratory Request Form 

• Microscopy Report Forms 

• Laboratory Register 

 
All laboratory records 

should be kept for at least 
two years 
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kareRbIR)as;RkLapþl;BinÞú Using a grading chart 

• eRbIRkLapþl;BinÞú Use grading chart every time you read a smear 

• vaCaRkLa 10×10 b:uEnþGñkeRbIvaEt40RbeLaHb:ueNÑaH It is a 10 x 10 chart, but 

you need to use only a maximum of 40 fields for 40x objective to grade your results  

• sresrcMnYnemeraKenAkñúgRbeLaHnimYy² Record the number of bacilli in each field 

• bUksrubcMnYnemeraK kñúg8¼20¼40 rUbPaB Calculate the number of bacilli per 8/ 20/ 40 

fields for 40x FM objective, depending on the magnification of the objectives used 
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]TahrN_ Example - 40x 
• FM microscopy, 40 x objective  

• ebIcMnYnemeraKrebg ticCag400 kñúg8 rUbPaB rab;12 rUbPaBeTot. 

ebIbnÞab;BI20 rUBPaB cMnYnemeraK enAcenøaH100-1000 RtUvsresr 2+. 

ebIeRcInCag 1000 RtUvsresr 3+. 

• ebIcMnYnemeraKrebg ticCag20 kñúg20 rUbPaB RtUvrab;20 rUbPaBeTot. 

ebIbnÞab;BI40 rUBPaB cMnYnemeraK enAcenøaH20-199 RtUvsresr 1+. ebIcMnYn 

enAcenøaH1-19 RtUvsresrcMnYnBitR)akd. 
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GviC¢manminBit nigplvi)ak  
False negatives and consequences 

• GviC¢manminBit mann½yfalT§plEdl)anpþl;[GviC¢man KWtamBitviC¢man 
False-negative means that the result that was reported negative was actually positive 

 
• CUecñHGñkCMgWEdlmaneberaKrebg min)anTTYlkarBüa)al EdlbNþal[CMgW 

kan;Etbnþ EdlGacqøgeTAeK b¤søab; Therefore, patients with TB may not be treated, 

resulting in ongoing disease, disease transmission, or death. 

 
• karBüa)alkñúgdMNak;kalsRmukmin)anbnþ CalTpleFVI[karBüa)al 

minRKb;RKan; nigCamUlehtueFVI[mankarsaMufñaM Intensive phase treatment may not be 

extended, resulting in inadequate treatment and potential drug resistance 
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viC¢manminBit nigplvi)ak  
False negatives and consequences 

• viC¢manminBit mann½yfalT§plEdl)anpþl;[viC¢man KWtamBitGviC¢man. 
False-positive means that the result that was reported positive was actually negative 

 
• CUecñHGñkCMgWEdlKµanemeraKrebg TTYlkarBüa)aledaymincaM)ac; 

ehIykarBüa)alGacbnþy:UrCagtRmUvkar. Therefore, patients are treated 

unnecessarily, and treatment may be continued longer than necessary 

 
• eFVI[xatbg;fñaM. Medications will be wasted 
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karBarmIRkUTsSn_ Protect the microscope 

• sMeNImnigFUlIeFVI[mIRkUTsSn¾xUc. Humidity and dust damage microscopes.  

 

• enAeBlGakasFatuesIm RtUvkarBarmIRkUTsSn_BIkarduHpSit. In humid 

climates, the microscope needs to be protected from fungus. 
 

• eBlGt;eRbImIRkUTsSn¾RtUvykRkNat;RKbva. Cover the microscope when 

not in use with a vinyl or cotton cloth.  
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segçb Summary 

• etIeXIjemeraKb:unµaneTIb[lTpl 1+, 2+ and 3+ .  

 

• etIeyIgRtUvemIlb:unµanrUbPaB?  

 

• etImanplvi)akGVIcMeBaHkarpþl;lTpl viC¢manminBit? GviC¢manminBit?  
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ម ៉ូឌុល ១-៤  ការវាយតំលល (Evaluation) 

ម ៉ូឌុល ១-៤-១  ការវាយតំលលអ្នកច៉ូលរួម ដោយការដ្វើ Pre និង Post-test 

ម ៉ូឌុល ១-៤-២  ការវាយតំលលវគ្គបណ្តុះបណ្តាល 

ម ៉ូឌុល ១-៤-៣ កំរងសំណួរសំរាប់អ្នកច៉ូលរួម 

 



 



ម ៉ូឌលុ ១-៤-១  ការវាយតលំលអ្នកច៉ូលរមួ ដោយការដ្វើ Pre នងិ Post-test 
 

វគ្គបណុ្ុះបណ្្តលស្្ីពីការពិនិត្យរកមេមោគ្រមបងមោយេរីកទូស្សនផ៍លុយអមូរ ៉េស្ង ់

មត្ស្ស្ាកលបង 
កាលបរមិឆេទៈ...................................... 
ម ម្ ុះ................................................ ម ម្ ុះេនទីរពិមសាធន.៍.................................. មេត្.្................................ 

សូ្េម្លើយនឹងសំ្នរួមោយរានត់ត្មររើស្មរ ើស្យកឆំមលើយ រតូ្វ ឫ េុស្ 

១. េនទីរពិមសាធនម៍ានត្នួាទីយ៉េ ងសំ្ខានក់នុងការងារកំចាត្ម់ោគ្រមបង។      រតូ្វ     េុស្ 

២. ភ្នន ស្កំហាក រតូ្វមធវើមៅកតនលងងងឹត្ តែលេនិមធវើមោយប៉េុះពាល់ និង្លងមេមោគ្ែល់អនកែទ៏ទ។  រតូ្វ     េុស្ 

៣. កំហាកមានគុ្ណភ្នពលអ គឺ្កំហាកតែលមានែំុេទុុះពណល មល ង។     រតូ្វ     េុស្ 

៤. រតូ្វបិទ ឫស្រមស្រមលេេនទីរពិមសាធនម៍ៅមលើគំ្របកំប៉េុងកំហាក។     រតូ្វ     េុស្ 

៥. អនករតូ្វរងច់ារំហូត្ែល់៥នាទី បនាទ បពី់មោលកំមៅភ្នន ស្កំហាកតែលមានរបតិ្ករអូោ៉េ េនីអូ។  រតូ្វ     េុស្ 

៦. រតូ្វមរបើោសីុ្ត្ោល់កុល ០.៥% សំ្ោបបំ់បាត្ព់ណល អូោ៉េ េនីអូ។     រតូ្វ     េុស្ 

៧. កំោស់្ភ្នន ស្ និងទំហំភ្នន ស្កំហាកេនិជាបទ់ាកទ់ងនិងេនិមានឥទធិពលែល់ការមោយលទធផលកំហាកម ើយ។ 

រតូ្វ     េុស្ 

៨. រយៈមពលមរបើរបាស់្របស់្អំពូលេរីកូទស្សន ៍LED គឺ្១៥០ ០០០មមា៉េ ង។     រតូ្វ     េុស្ 

៩. រតូ្វមរបើរបាស់្ Objective មលេ១០០ សំ្ោបេ់រីកូទស្សនផ៍លុយអូមរ ៉េស្ងសំ់្ោបពិ់និត្យរកមេមោគ្។  រតូ្វ     េុស្ 

១០. ឆូរមរៀបោបពី់កំរតិ្ទនការឆុុះលទធផលរបស់្េរីកូទស្សនផ៍លុយអូមរ ៉េស្ងៈ់ 

 - អវរិជមាន : 
 - ឆំននួBar : 
 - 1+  : 
 - 2+  : 
 - 3+  : 



ម ៉ូឌលុ ១-៤-២  ការវាយតលំលវគ្គបណ្តុះបណ្តាល 
 

kalbriecäT ³>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

eQµaH ³>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
 

1)  etImatikaénvKÁbNþúHbNþalya:gdUcemþcEdr? ¬l¥Nas;/ l¥/ smrmü/ exSay/ exSayNas;¦  

 
 
 
 
 

2)  etIsMPar³bgðaj nig sMPar³beRgonmanlkçN³y:agdUcemþcEdr ‏‏ ? 

    ¬l¥Nas;/ l¥/ smrmü/ exSay/ exSayNas;¦ 

 
 
 
 
 

3)  etIGñkKity:agdUcemþcGMBIrebobénkarbeRgonrbs;eyIg ? ¬emeron/ karGnuvtþn_ nig karBiPakSa¦ 

    ¬l¥Nas;/ l¥/ smrmü/ exSay/ exSayNas;¦ 
 
 
 
 
 
 

4)  etIGñkKitdUcemþccMeBaHkarEbgEckeBlevlabeRgon?   

    ¬l¥Nas;/ l¥/ smrmü/ exSay/ exSayNas;¦ 

 
 
 
 
 

5)   etIGñkKitdUcemþccMeBaHkarerobcMbnÞb;énvKÁbNþúHbNþal ? 

      ¬l¥Nas;/ l¥/ smrmü/ exSay/ exSayNas;¦) 
 
 
 
 
 

6)   RbsinebIGñkmanmtieyabl; sUmsresr   

 
 
 
 
 
 
 
 
 

sUmGrKuN 

 

 

 

 

 

 



ម ៉ូឌុល ១-៤-៣  កំរងសំនួរសំរាបអ់្នកច៉ូលរួម 
 

eQµaH ³ >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>  

extþ ³ >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>‏ 

tYnaTI ³  ( )  GñkGPi)almnIÞrBiesaFn_rebgextþ    

 ( )  GñkRtYtBinitüelIkarBinitüKuNPaBLamsareLIgvij 

    ( ) Gñkbec©keTsmnIÞrBiesaFn_ G1   

(  )  Gñkbec©keTsmnIÞrBiesaFn_ G2 

1-1) etIGñkeFIVkarCa Gñkbec©keTsmnIÞrBiesaFn_Gs;ryHeBlb:unµan?  

_______________  qñaM / Ex 

1-2) etIGñkFøab;manbTBiesaFn_énkarBinitümIRkUTsSn_rebgedayvIFI ZN ryHeBlb:unµan? 

_______________  qñaM / Ex 

1-3) RbsinebIGñkCaGñkRtYtBinitü etIGñkFøab;manbTBiesaFn_énkarRtYtBinitüryHeBlb:unµan? 

_______________  qñaM / Ex 

1-4) RbsinebIGñkCaGñkGPi)almnIÞrBiesaFn_rebgextþ etIGñkFøab;manbTBiesaFn_énkar 

GPi)alrebgryHeBlb:unµan?  

_______________  qñaM / Ex 

2-1)   lT§pleBjmYyqñaMcugeRkay 

    (   )  KµankMhusRtUv)anrkeXIjeBjmYyqñaMcugeRkay 

(   )  kMhustYc 1              (   )  kMhus 2 tUc b¤ eRcIn 

(   )  kMhusFM 1     (   )  kMhus 2 FM b¤ eRcIn 

(   )  mindwg        (   )   ePøc 

(  ) GñkCaGñkvaytMél     



 



 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ឧបត្ថម្ភការប ោះពុម្ពបោយ: 

 
 

 

CENAT/     National TB Control Project 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ម្ ៉ូឌុលបនោះត្ត្ូវ នបកប្ត្បបោយអង្គការ CENAT/JICA NATIONAL TB CONTROL PROJECT 

និង្សហការជាម្ួយ ម្ជ្ឈម្ណ្ឌលជាត្ិកំចាត្់បោគរបបង្ និង្ហង្់សិន 
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