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Foreword

Global developments in medicine and health shape trends in medical education.
And in China education reform has become an important focus as the country
strives to meet the basic requirements for developing a medical education system
that meets international standards. Significant medical developments abroad are now
being incorporated into the education of both domestic and international medical
students in China, which includes students from Hong Kong, Macao and Taiwan
that are taught through mandarin Chinese as well as students from a variety of other
regions that are taught through the English language. This latter group creates higher

demands for both schools and teachers.

Unfortunately there is no consensus as to how to improve the level and quality of
education for these students or even as to which English language materials should be
used. Some teachers prefer to directly use original English language materials, while
others make use of Chinese medical textbooks with the help of English language
medical notes. The lack of consensus has emerged from the lack of English language
medical textbooks based on the characteristics of modern medical education in

China.

In fact, most Chinese teachers involved in medical education have already attained
an adequate level of English language usage. However, English language medical
textbooks that reflect the culture of the teachers would in fact make it easier for these
teachers to complete the task at hand and would improve the level and quality of
medical education for international stiidents. In addition, these texts could be used
to improve the English language level of the medical students taught in Chinese. This
is the purpose behind the compilation and publishing of this set of English language

medical education textbooks.

The editors in chief are mainly experts in medicine from Capital Medical University

(CCMU). The editorial board members are mainly teachers of a variety of subjects



from CCMU. In addition, teachers with rich teaching experience in other medical
schools are also called upon to help create this set of textbooks. And finally some

excellent scholars are invited to participate as final arbiters for some of the materials.

The total package of English medical education textbooks includes 63 books.
Each textbook conforms to five standards according to their grounding in science;
adherence to a system; basic theory, concepts and skills elucidated; simplicity and
practicality. This has enabled the creation of a series of English language textbooks
that adheres to the characteristics and customs of Chinese medical education. The
complete set of textbooks conforms to an overall design and uniform style in regards
to covers, colors, and graphics. Each chapter contains learning objectives, core
concepts, an introduction, a body, a summary, questions and references that together

serve as a scaffold for both teachers and students.

The complete set of English language medical education textbooks is designed for
teaching overseas undergraduate clinical medicine students (six years), and can also
serve as reference textbooks for bilingual teaching and learning for 5-year, 7-year and

8-year programs in clinical medicine.

We would like to thank the chief arbiters, chief editors and general editors for their
arduous labor in the writing of each chapter. We would also like to acknowledge all
the contributors. Finally, we would like to acknowledge Higher Education Press. They
have all provided valuable support during the many weekends and evening hours of

work that were necessary for completing this endeavor.

President of Capital Medical University

Director of English Textbook Compiling Commission
Zhaofeng Lu

August 1st, 2011



Preface

This laboratory text is used to guide the students’ learning and training of microbiology,
parasitology and immunology lab techniques, procedures and experiments. The outcome ex-
pected is students’ capacity of doing research in laboratory of microbiology, parasitology
and immunology.

The manual consists of two parts: Part | —outlines the 8 basic experiments. Part
[l —outlines the 21 comprehensive experiments of microbiology, parasitology and immunol-
ogy. The involved experiments are designed to help enhance and deepen the students’ un-
derstanding of microbiology, parasitology and immunology.

This laboratory manual is designed to meet the needs of foreign students at Capital
Medical University(CMU)in Beijing. LABORATORY MANUAL Microbiology, Parasitol-
ogy and Immunology is also a reference for all the students taking the pathogenic biology &
immunology experiments.

Liping Zhang
May, 2012
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Laboratory Safety and
Laboratory Regulations

In the medical microbiological and parasitological laboratory, you will deal with poten-
tially dangerous pathogens. For the safety and convenience of everyone working in the labo-
ratory, the followed laboratory rules are important:

1. A lab coat should be worn and buttoned while in the laboratory. You must wear
shoes that cover the tops of your feet to prevent injury from broken glass, spilled chemi-
cals,and dropped objects. Sandals are not permitted in the lab! Long hair should be tied
back.

2. No food, drinks are permitted to be carried into the laboratory at any time. Don’t
touch your mouth and nose with any object in laboratory. Mouth pipetting is strictly forbid-
den in the laboratory. Keep your hands away from your mouth and eyes.

3. Since some of the microorganisms used in this class are pathogenic or potentially
pathogenic (opportunistic) ,it is essential to follow proper aseptic technique in handling and
transferring all organisms.

4. Take only a laboratory manual, notebook and pen to the workbench. All other items
should be safely stored in authorized clean areas in order to avoid damage or contamination.

5. Be very carefully when doing experiments. Avoid spilling material and contamina-
ting your skin,eyes or clothing. Dispose of all used hazardous biological materials in the ap-
propriate waste containers.

6. Return all chemicals, reagents, cultures, and glassware to their appropriate places.
Slides, cultures or instruments are not allowed to carry out of the teaching room without
authorization.

7. Clean the laboratory bench space and turn off all equipment, heat sources, light, wa-
ter and close windows and doors before leaving the laboratory. Wash your hands thoroughly
before leaving the laboratory.

8. In case of accident, report immediately to your lab instructor so that appropriate
measures may be taken. If you are injured in the lab, immediately contact your course in-
structor.

I have read and understood the above rules and agree to follow them.

Signed Date
Name (Please print)
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Basic Experiments






ation of

rial Morphology

= Objectives

(1) To learn how to use oil immersion objective lens to observe the
morphology of bacteria.
(2) To understand the basic shapes and special structures of bacteria.

[ . Using Oil Immersion Lens of the Microscope

= Principle

Bacteria are relatively small in size,usually on the order of 1 um in di-
ameter. Bacteria can be visible only under light microscope employed with a
100-power objective lens with 10-power ocular lens.

Normally, when light waves travel from one medium into another, they
bend. Therefore,as the light travels from the glass slide to the air, the light
waves bend and are scattered similar to the “bent pencil” effect when a pen-
cil is placed in a glass of water. The microscope magnifies this distortive
effect. Also.if high magnification is to be used,more light is needed.

Immersion oil has the same refractive index(1.515) as glass(1.52),
therefore, provides an optically homogeneous path between the slide and the
lens of the objective. Light waves thus travel from the glass slide,into glass-
like oil,into the glass lens without being scattered or distorting the image
(Fig. 1-1). In other words, the immersion oil “traps” the light and prevents the
distortion effect that is seen as a result of the bending of the light waves.

Cover
glass

Fig. 1-1 The working principle of oil immersion objective lens



Part 1 Basic Experiments

= Procedures

1. The identification of oil immersion objective lens(Fig. 1-2)

(1) The oil immersion objective lens is the longest.

(2) There are some marks on oil lens, such as objective magnification
*100X”, the numeric aperture “NA 1. 25”and “Oil”.

(3) Oil immersion objective lens has a black and white band.

Ocular lens  Ocular lens

Nosepiece
Objective lens

Arm Arm Nosepiece

Fine Objective lens

Stage Iris adjustment | - Stage

Slide diaphragm  Coarse Sl'ide holder
positioning level adjustment Iris
control Coarse Lighitsoiitee diaphragm
Light source adjustment tovEl
Base Base

Fig. 1-2  An Olympus microscope

2. The procedure for using oil immersion objective lens

(1) Setting the focus

To switch on the power and open the aperture fully. Raise condenser to
the same high level as the stage. Rotating the revolving nosepiece to make
sure that the low power objective lens is clicked into place. Adjustment of
light intensity may be necessary. The light should be strong when stained
samples are observed.whereas the light should be weak when the unstained
samples are observed.

(2) Observation of specimens using low-power objective lens

Lower the stage to its lowest position using the coarse focusing knob.
Place the slide on the stage and hold it with a pair of stage clips. Locate de-
sired portion of specimen in the center of the field. Rotate the coarse adjust-
ment knob to raise the stage to the highest. While looking through the eye-
piece,use the coarse-adjustment knob to lower the stage slowly to focus on
the slide. After the outline of the specimens appear, turn the fine-adjustment
knob until the object is in sharp focus. If there is no specimen visible, it is
probably not in the field of view. Move the slide so that the specimen is di-
rectly over the condenser lens. Center the specimen in the field of view.

(3) Observation of specimens using high-power objective lens

Rotate the high-power objective into the position over the slide. While
looking through the eyepieces.use only the fine adjustment knob to obtain a
sharp image. Moving the stage clips to make the slide around until the area
vou wish to examine to be located at the central stage.

(4) Observation of slide using oil immersion objective lens

Rotate the objectives so that there is not a lens directly over the slide.



