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I Casel

CLINICAL HISTORY:

This 11-year-old male was admitted to the hospital with a complaint of 8 hours of severe pain in the
right lower quadrant of the abdomen accompanied by nausea, vomiting, and diarrhea. Additional
features on admission included a temperature of 101° F and a leukocytosis of 21,200 cells/cmm
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with ashift to the left. An exploratory laparotomy revealed an inflamed appendiXx, retrocecal in

location, which was adherent to the wall of the colon.

The serosal surface of the appendix was covered with friable granular material. The lumen was dilated
and contained a purulent exudate as well as afecalith. The wall measured up to 0.4 cm in thickness.
AUTOPSY FINDINGS: GROSS

This is a gross photograph of the appendix
which was removed from this patient with acute
appendicitis. Note the rough, shaggy material
(arrows) on the surface due to deposition of
fibrin and inflammatory cells.

fiye S
e
e R

Questions

1.What is the difference between a transudate and an exudate?

2.What isthe friable, granular, grayish-red material present on the surface of the appendix in this case
and where did it come from?

3.What are some of the chemoattractants that are involved in recruiting inflammatory cells to this
appendix?

4.Which molecules are responsible for causing pain and fever?

DISCUSSION
Appendicitis

Acute inflammation of the vermiform appendix.

Etiology and Incidence

Although acute appendicitis is the most common disease of the appendix, other potential pathologic
conditions affecting the appendix include swallowed foreign bodies, pinworms, fecaliths, carcinoids,
cancer, villous adenomas, and diverticula The appendix may also be involved in idiopathic ulcerative
colitis or the ileocolitis of Crohn's disease.

24

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com


http://www.fineprint.com

Except for hernia, acute appendicitisis the most common cause in the USA of an attack of severe,
acute abdominal pain that requires abdominal operation. Because symptoms and signs vary widely and
because delay before operation is so hazardous, it is accepted that nearly 15% of operations for acute
appendicitis lead to other findings at laparotomy or even to findings of no disease.

Symptoms and Signs

Typical symptoms and signs of acute appendicitis appear in < 50% of patients; they consist of
sudden-onset epigastric or periumbilical pain followed by brief nausea and vomiting and, after afew
hours, shifting of pain to the right lower quadrant. Direct tenderness and rebound tenderness in the
right lower quadrant, localized pain on cough, low-grade fever (rectal temperature 37.7 to 38.3° C [100
to 101° F]), and leukocytosis (12,000 to 15,000/uL) characterize appendicitis.

Classic right lower quadrant tenderness is located at McBurney's point (junction of the middle and
outer thirds of the line joining the umbilicus to the anterior superior spine). Rovsing's sign (pain feltin
the right lower quadrant resulting from palpation of the left lower quadrant) suggests the possibility of
appendicitis. The psoas sign (an increase in pain from passive extension of the right hip joint, which
stretches the iliopsoas muscle) or adductor pain (pain produced by passive internal rotation of the
flexed thigh) may suggest both the anatomic location of the appendix and progression of the
inflammatory process.

Many variations in symptoms and signs can occur. Pain may not be localized, particularly in infants
and children. Tenderness may be diffuse or noted only on rectal or pelvic examination; in rare
instances, tenderness is absent and abdominal pain, persistent fever, and leukocytosis are the only signs.
Bowel movements are usually less frequent or are absent; if diarrheais asign, aretrocecal appendix
should be suspected. A few RBCs may be present in the urine. Atypical symptoms are also common in
the elderly and in pregnant women; in particular, painisless severe, and local tendernessis less acute.

Diagnosis

Usually diagnosis must be based on clinical examination. Surgery must follow rapidly to prevent
uncontained perforation and generalized or diffuse peritonitis. In cases of early appendicitis, x-ray,
ultrasound, and CT do not aid in diagnosis, and barium enemas are dangerous. In late stages of the
disease, ultrasound and CT can help diagnose abscesses, particularly in pelvic and subphrenic areas.
Laparoscopy can be of aid in some cases, particularly in women with pelvic inflammatory disease
(PID).

Alternative diagnoses must be considered: immediate operation is necessary for perforated peptic ulcer,
acute gangrenous cholecystitis, and acute intestinal obstruction. In awoman, if a normal appendix is
found at |aparotomy, careful inspection of the pelvic organs for an ovarian cyst, salpingitis, or ectopic
pregnancy should be performed. In both men and women, the distal small bowel is examined for a
distance of about 2 m (6 ft) to rule out a Meckel's diverticulum or ileitis (Crohn's disease or Yersinia
enteritis). Mesenteric adenitis (hyperplastic lymph nodes) may be found in the mesentery of the
terminal ileum. Operation should be avoided for renal colic, ruptured ovarian follicle (unlessthereis
severe bleeding), early PID in women, or acute gastroenteritis.

Prognosis

With early operation, the mortality is low, the patient is usually discharged within afew days, and
convalescence is normally rapid and complete. With complications (rupture and either formation of an
abscess or peritonitis that islocalized or generalized), the prognosis is more serious; although
antibiotics have lowered mortality to nearly zero in many institutions, repeat operations and long
conval escence may follow.
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Treatment

Because perforation may occur < 24 h after the onset of symptoms, laparotomy is the only safe
procedure when appendicitisis a reasonable diagnosis. Treatment of acute appendicitisis
appendectomy; the surgeon can usually remove the appendix, even in the presence of perforation or
some other disease. Occasionally, the appendix is difficult to locate; in these cases, it usually lies
behind the cecum or the ileum and mesentery of the right colon. A contraindication to appendectomy is
inflammatory bowel disease involving the cecum. However, in cases of terminal ileitis and a normal
cecum, the appendix usually is removed.

Appendectomy should be preceded by IM or IV antibiotics, which are again given during the
operation and continued during the early postoperative period. Third-generation cephal osporins are
preferred. Suspected acute appendicitis should not be treated by antibiotics a one unless an operation is
impossible.

When alarge inflammatory mass is found involving the appendix, terminal ileum, and cecum,
resection of the entire mass and ileocolostomy are preferable. In some |ate cases, a pericolic abscess
aready has formed; it can be drained either by an ultrasound-guided percutaneous catheter or by open
operation with appendectomy to follow at a later date. Unless the procedure is prevented by extensive
inflammation around the appendix, a Meckel's diverticulum should be removed concomitantly with the
appendectomy.

I Case2

PATIENT HISTORY:

The patient was a 35 year old African American woman with a history of diabetes, hypertension, and
obesity. (Twenty years earlier, she had been treated with one year of prophylactic antibiotics after a
positive PPD test.) She presented with shortness of breath and a chest x-ray demonstrated bilateral
pulmonary infiltrates. She was treated with antibiotics for a suspected viral pneumonia and failed to
improve. She was admitted and treated with intravenous antibiotics, clinically improved, and was
discharged. A follow-up chest x-ray two weeks later demonstrated no clearing of the pulmonary
infiltrates. She had a non-productive cough and dyspnea on exertion. The patient was re-admitted with
increased pulmonary infiltrates in a diffuse and alveolar pattern. On physical examination, she had
moderate jugular venous distension, bilateral expiratory wheezes, atemperature of 99.4F, tachycardia
at 136 beats per minute, and tachypnea at 24 breaths per minute. She was treated with bronchodilators
and oxygen supplementation. The patient developed respiratory distress and was intubated. She
became bradycardic and in spite of vigorous attempts at resuscitation, she expired.

GROSS DESCRIPTION

MICROSCOPIC DESCRIPTION
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FINAL DIAGNOSIS:

WIDELY METASTATIC INFILTRATING DUCTAL CARCINOMA WITH MUCINOUS
DIFFERENTIATION

Questions

1.What is the most difference between a tumor and a pneumonia?
2.What is the main reason of misdiagnosisin this case ?
3.What presented condition of illnessin this case ?
shortness of breath
moderate jugular venous distension
bilateral expiratory wheezes
4.Which pathological lesons are responsible for causing shortness of breath and fever?

DISCUSSION (Contributor's Note):

During the patient's admission, an open lung biopsy and a breast biopsy were performed. Nodules
found on her diaphragm were aso biopsied. The breast mass demonstrated an infiltrating ductal
carcinoma with mucinous differentiation. The other biopsies were histologically similar. Her additional
work-up also revealed a posterior choroidal mass involving one orhit.

At least 25% of breast carcinomas metastasi ze to distant sites. When this occurs, 95% of the patients so
affected die of metastatic disease. Breast carcinoma metastasizes to distant sites by way of the
angiolymphatic system. The first lymph nodes to be seeded with tumor cells are the axillary nodes,
followed by the supraclavicular nodes and the mammary nodes. Distant sites of metastases include the
skeletal system, lungs and pleurae, liver, ovaries, adrenal glands, and central nervous system including
the leptomeninges and eyes.

Breast carcinoma may be undiagnosed at the time that a patient presents with masses involving various
body sites. Such cases require thorough physical examination and complete work-up for proper
diagnosis. This case points out some of the varied presentations of advanced breast carcinoma.

This patient's malignancy presented as an atypical pneumonia. The decline of her pulmonary status
with antibiotic treatment, as demonstrated by increasing bilateral pulmonary infiltrates, was significant.
This patient demonstrated numerous lung metastases, as well as widely disseminated metastases. Other
patients, however, may present with pulmonary metastases after diagnosis, and treatment of, breast
carcinoma. Complete resection of a solitary pulmonary metastasis may result in complete remission
with prolongation of survival time. A study by Salat and others found that patients who underwent

complete resection of isolated lung metastases had a mean survival time of 79 months, while those
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who underwent incomplete resection, or had no surgical intervention, had mean survival times of 15.5
and 9 months, respectively. There was no statistical significance between the last two groups. It is now
currently accepted that such surgical intervention carries alow morbidity rate and prolongs survival
time.

Secondly, the occurrence of ocular metastases secondary to breast carcinoma has been documented and
is more common than previously suspected. Patients may present with what clinically appearsto be a
diffuse, infiltrative, inflammatory syndrome. In 20% of these cases, thereis bilateral involvement of
the eyes. Again, such cases warrant a thorough medical history and complete physical examination.
Close ophthalmologic monitoring is necessary for patients previously diagnosed with breast carcinoma.
Asthe eyes are actually an embryologic outpouching of the rudimentary brain, they exhibit the brain's
propensity for seeding by breast carcinoma cells. Visual disturbances are awarning clue to these ocular
metastases. Eyeball enucleation to resect such metastases may result in increased survival time.

Finally, this patient's primary breast carcinoma developed in the subareolar region, an area more
difficult to image with mammography. This case, therefore, points to the importance of breast
self-exam and regular complete physical examinations. At the time of presentation, this patient,
unfortunately, had never practiced breast self-examination.
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| Case3

CLINICAL HISTORY:

This 49-year-old married white male school teacher was a 2 pack/day smoker with a history of
diabetes mellitus, hyperlipidemiaand obesity, and a family history of coronary artery disease. He was
awakened from his slegp at 03:00 with crushing substernal chest pain which radiated to hisleft arm
and was accompanied by shortness of breath. When paramedics arrived, they found the patient cool,
clammy, bradycardic and hypotensive. Intravenous fluids and atropine were given and he was
transported to a suburban hospital.

On arrival in the emergency department at the hospital, the patient was in considerable distress. He
was still bradycardic. He had no jugular venous distention. He had decreased breath sounds with
occasiona expiratory wheezes. At 04:01 his white blood cell count was 7,900/cu mm, hematocrit
45.8%, platel ets 246,000/cu mm, creatine phosphokinase (CPK) 89 1U/L and troponin-1 <0.4 ng/ml.
Electrocardiogram showed ST-segment elevationin leads 11, |11, AVF and V4-V6. Chest x-ray showed
borderline cardiomegaly without signs of pulmonary edema.
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The patient was treated with morphine, atropine and aspirin, but he remained bradycardic and
hypotensive. He had decreasing pulse oximeter blood oxygen saturation despite supplemental oxygen
and he became cyanotic. He was intubated. A transcutaneous pacemaker was placed. A dopamine drip
was started, resulting in an increase in the patient's blood pressure. He was started on heparin and
emergency cardiac catheterization showed non-critical disease of the left anterior descending and left
circumflex arteries but a dominant right coronary artery which was totally occluded proximally.
Percutaneous transluminal coronary angioplasty (PTCA) was attempted but failed to re-open the right
coronary artery. An intra-aortic balloon pump was placed and the patient was transferred via helicopter
to the university hospital. At the university hospital, histotal CPK rose to 4422 1U/L (MB isoenzyme
223.8 ng/ml, relative index 5.1). The evolving clinical data made it clear that his prognosis was
extremely grim. He was given comfort measures and he died peacefully.

AUTOPSY FINDINGS: GROSS

Postmortem examination showed a very large right coronary artery; it continued in the posterior
atrioventricular groove past the septum and over the left heart, supplying the posterolateral |eft
ventricle, after having given off alarge posterior descending artery. This right coronary artery was
obstructed to a probe 1.6 cm from the ostium and heavily calcified. The left coronary artery was
obstructed to a probe 3 cm from the ostium. The small Ieft circumflex coronary artery tapered to an
undissectable size before reaching the lateral left ventricular wall. Following dissection from the heart,
fixation and decalcification, serial sectioning of the coronary arteries revealed severe, approximately
90% lumnal narrowing of the proximal right coronary. The left circumflex coronary artery had severe
atherosclerosis producing up to 90% lumenal narrowing. The left anterior descending coronary artery
had moderate had focally severe, approximately 75%, narrowing.

The heart was mildly enlarged; it weighed 570 grams. The epicardium was smooth. The endocardium
was thin and translucent. The heart valves were thin, pliable and free of vegetations. The heart showed
mild four-chamber dilatation and diffuse severe softening ("flabbiness") of the myocardium.
Sectioning the heart revealed extensive pallor of the myocardium, which was transmural and maximal
in the apex. The cardiac apex was focally thinned to 0.6 cm. The pallor was minimal in the upper
anterior left ventricle, and there was focal mottling of the muscle in the high portion of the septum.

AUTOPSY FINDINGS: MICROSCOPIC

The anterior left ventricle showed pale myocytes with fading nuclel and markedly decreased
cross-striations, with blood vessels containing basophilic debris, bordered by athin subepicardial zone
of acute inflammation, extravasation of blood and myocyte cytoplasmic contraction banding, leaving
only asmall subepicardial corner of normal myocytes above the zone of inflammation. There was
diffuse interstitial edema. The cardiac apex also showed diffuse interstitial edema and pale myocytes
with fading nuclei and decreased striations, with athin subepicardial zone of acute inflammation,
extravasation of blood and myocyte cytoplasmic contraction banding. The subepicardial myocardium
isillustrated in Images 01, 02 and 03.
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The base of the posterior papillary muscle showed diffuse interstitial edema, a small area of acute
inflammation and extravasation of blood, focal myocyte cytoplasmic contraction banding and areas of
subendocardial hypereosinophilic myocytes. The posterior left ventricle showed multifocal myocyte
contraction banding, diffuse interstitial edema and focal acute inflammation. The septum had alarge
area of pale staining myocytes associated with a nearby necrotic small intramyocardial coronary artery
and aborder of moderate acute inflammation and extravasation of blood.

Three sections of the most proximal portion of the right coronary artery showed severe atherosclerotic
intimal thickening with old sclerotic disease in the deepest portions of the intima and areas of
superimposed young atheroma resulting in 80-85% lumenal narrowing; there was focal superimposed
thrombus deposition adding approximately 5% more lumenal narrowing. Five sections of the next
most proximal right coronary artery all showed severe sclerotic intimal thickening with superimposed
atheroma producing 70-80% |lumenal narrowing, one with superimposed condensing fibrin thrombus
deposition adding approximately 20% more narrowing (for atotal of 90% lumenal stenosis), but the
others with mostly postmortem thrombusin their residual lumens. The balance of the proximal right
coronary artery showed sclerotic disease with superimposed atheroma producing 70-80% lumenal
narrowing, with primarily postmortem thrombus in the residual lumens.

The left circumflex artery showed severe intimal thickening with one section showing two-sided large
young atheromas with numerous cholesterol clefts, numerous macrophages and lymphocytes, and a
few multinucleated giant cells, resulting in approximately 95% luminal narrowing and a dlit-like lumen.
The proximal left anterior descending artery showed intimal thickening with calcification and areas of
young atheroma resulting in lumenal narrowing of 60-80%. The coronary arteries are illustrated in
Images 04, 05 and 06.

FINAL DIAGNOSES:

ACUTE MYOCARDIAL INFARCTION DIFFUSELY INVOLVING THE LEFT VENTRICLE WITH
FOCAL SPARING OF THEANTERIOR WALL.

Questions

1.What is the pathological diagnosisin this case?

2.What is the main reason of death in this case ?

3.What presented condition of illnessin this case ?

“He was awakened from his sleep at 03:00 with crushing substernal chest pain which
radiated to his left arm and was accompanied by shortness of breath. When
paramedics arrived, they found the patient cool, clammy, bradycardic and
hypotensive.”

DISCUSSION

Early atherosclerosis is characterized by atheromatous plaques, which are 0.3-1.5 cm raised
white-yellow fibro-fatty lesions composed of central soft yellow lipid-rich "atheroma' covered by a
firm white fibrous cap.1 On microscopic examination, atheromas are primarily composed of
amorphous eosinophilic debris, cholesterol clefts, fibrin and foam cells (lipid-laden macrophages and
smooth muscle cells). Their fibrous caps are primarily composed of collagen, proliferating smooth
muscle cells, macrophages, lymphocytes and foam cells. The thickening of the tunica intima causes
neovascul arization, ingrowth of capillaries through the tunica adventitia and tunica mediainto the

tunica intima, creating abnormal vessels prone to rupture.
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In the later stages of disease, atherosclerosis is complicated by calcification, ulceration, fissure, rupture,
intraplague hemorrhage or superimposed thrombosis.1 Calcification causes hardening and loss of
adaptability of the arteries. Ulceration or rupture of an atherosclerotic plaque can release atheroemboli,
which can cause sudden ischemia or infarction. Intraplague hemorrhage due to rupture of one of the
small abnormal neovascular channels can acutely expand a plaque, causing ischemia or infarction. An
acute change in a plague, which exposes subendothelial collagen and atheroma to platelets, causes
adhesion, aggregation and activation of platelets. These platel ets then rel ease adenosine diphosphate
(ADP), aggregating more platelets. The platelets also release thromboxane A2, serotonin and platel et
factors 3 and 4, all of which predispose to coagulation and vasospasm. Release of tissue
thromboplastin from an atheroma can activate the extrinsic pathway of coagulation.2 Thrombosis
superimposed on atherosclerosis of a coronary artery is associated with transmural myocardial
infarction, but it isa dynamic process, with only 60% of coronary thromboses showing total occlusion
after 12-24 hours.

Myocardial infarction isirreversible necrosis of heart muscle from prolonged ischemia (>20 minutes).
There are approximately 1.5 million myocardial infarctions/year in the US. Acute myocardial
infarction is classically associated with substernal chest pain, frequently described by the patient as a
"tightness", "squeezing" or "pressure". This chest pain radiates to the left arm, shoulder or neck in 80%
of cases. The patients commonly also have sweating, nausea, vomiting, dyspnea, low-grade fever, an
4 gallop, an S3 gallop (if the heart isfailing), afriction rub (if there is pericarditis), mitral
regurgitation (if the left ventricle is severely dilated) and low-grade leukocytosis. Transmural
infarction involves the full thickness of the heart wall and is associated with plaque rupture in
approximately 75% of cases and is associated with occlusive thrombosi s superimposed on complicated
plaque with an acute change in approximately 90% of cases. Subendocardial infarction involves the
inner portion of the heart, and is associated with the risk of subsequent extension. Subendocardial
infarction is sometimes patchy or in the distribution of multiple coronary arteries (e.g. if due to shock).
The clinical diagnosis of acute myocardial infarction is based on the history, physical examination,
EK G findings and laboratory blood test results. The classic EKG findings of ST segment elevation,
followed by T wave inversion and Q waves, are associated with transmural infarction, while ST
segment depression and T wave inversion aone are associated with subendocardial infarction. The
laboratory diagnosis of myocardial infarction since the 1970s has been based on elevation of creatine
phosphokinase (CPK), with an MB fraction >5% of the total CPK or arelative index >3 (if the MB
fraction is measured in mass unitsinstead of activity units). The elevation of CPK begins around 8
hours after the onset of infarction, peaks around 18 hours and ends around 48 hours. The |ate diagnosis
of myocardial infarction can be based on elevation of |actate dehydrogenase (LDH), with an LDH-1
fraction >40% of the total LDH or LDH-1/LDH-2 ratio >1, because this peaks around 5 days.
Recently, the early and |ate diagnosis of acute myocardial infarction has been increasingly based on
elevated serum levels of cardiac troponin. This elevation begins around 4 hours after the onset of
infarction and lasts longer than LDH; this test has a sensitivity similar to CPK-MB fraction and better
than LDH.3 For the diagnosis of acute myocardial infarction even earlier than detectable by troponin
levels, myoglobin can be tested. Elevated levels of myoglobin can be detected around 2 hours after the
onset of infarction, but this has only about 60% specificity for the heart. A new type of test being
evaluated for the diagnosis of acute myocardial infarctionis CPK MB isoform assay, which has a 96%
sensitivity and 93% specificity for infarction within 6 hours of onset of chest pain.4 The combination
of CPK MB and troponin testing can have even higher sensitivity and isincreasingly employed for the
purpose of "ruling out" myocardial infarction.5
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One-third of patients with acute myocardial infarction die of it and the anatomic pathologic diagnosis
of acute myocardial infarction at autopsy is based on gross and microscopic features. Acute myocardial
infarction up to 12 hours old is associated with minimal gross pathologic findings, but over the period
of 12-24 hoursfollowing infarction the myocardium manifests progressive pallor. During the period of
2-4 days following infarction, the dead muscle becomes yellow and softened, and 4-10 days following
infarction it develops a hyperemic border and a softened yellow shrunken depressed center.

Thin wavy myocytes are the earliest light microscopic finding of acute myocardial infarction, visible
as early as one hour following the onset of infarction.6 Coagulation necrosis, characterized by
hypereosinophilia and nuclear pyknosis, followed by karyorrhexis, karyolysis, total loss of nuclei and
loss of cytoplasmic cross-striations, is generally first visible in the period from 4-12 hours following
infarction.2 Necrotic myocytes may retain their striations for along time.7 Neutrophilic infiltration
(acute inflammation), edema and hemorrhage are also first visible at 4-12 hours but generally closer to
12 hours. Acute inflammation is generally present in a narrow band of the periphery at 24 hours, in a
broad band of the periphery at 48 hours and tends to be maximal around 72 hours, with extensive
basophilic debris from degenerating neutrophils.7 Infiltration by macrophages, lymphocytes,
eosinophils, fibroblasts and capillaries begins around the periphery at 3-10 days. Contraction band
necrosis, characterized by hypereosinophilic transverse bands of precipitated myofibrilsin dead
myocytes is usually seen at the edge of an infarct or with reperfusion (e.g. with thrombolytic
therapy).8 Reperfusion of an infarct is also associated with more hemorrhage, less acute inflammation,
less limitation of the acute inflammation to the periphery in the first few days, reactive stromal cells,
more macrophage infiltration earlier and a more patchy distribution of necrosis, especially around the
periphery.8

Dating myocardial infarctions is an inexact science. The largest and most definitive study of the dating
of myocardial infarctions by histopathologic criteria was based on the analysis of 192 casesin which
the age of the infarct could be determined accurately.7 In this study, however, al of the 50 cases with
death within the first day were lumped together and contrasted with the 23 cases with death within the
second day and so on, so it provides data to support only dating an infarct within a particular day.
Furthermore, there is data for only 4 cases with death within the sixth day, 3 cases for the seventh day
and 1 case for the eighth day, so this study provides data to support only dating an infarct within a
particular week, after the first week. The limitations of the scientific data and the biological variability
of human disease leave ample room for the subjective experience and interpretation of the anatomic
pathologist in the diagnosis and dating of acute myocardial infarction.
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I Case4

PATIENT HISTORY:

The patient was a 48-year-old male with a history of asthma, smoking and possible ethanol abuse, who
was otherwise in good health and not on any medication. The patient suffered a traumatic injury to his
head after falling down aflight of stairs, while under the influence of alcohol, on the evening of Day 1.
It is unclear whether or not the patient suffered aloss of consciousness at that time; he went to bed and
complained of a severe headache when awakened around noon the next day

Aninitial CT scan of the patient's head showed a small right-sided temporoparietal intraparenchymal
hemorrhage. His glucose, hemoglobin, hematocrit, platelets, PT, PTT and INR were all within normal
limits. The patient remained neurologically stable and was admitted with a diagnosis of intracranial
hemorrhage.

A CT scan of the head performed on Day 3 (Figures 1 & 2), showed a right temporal contusion,
subarachnoid hemorrhage and an old left frontal traumatic injury. It also showed possible bilateral
mastoiditis with fluid in both middle ears and scattered mastoid air cells, suggesting a possible
temporal bone fracture. The patient remained alert and oriented with no focal neurological deficits. He
was placed on phenytoin prophylaxis against seizures, and discharged home.

Two days later, on Day 5, the patient presented to an outside hospital with a headache. He described
his pain as constant since his discharge two days earlier, worsening to the point of interfering with
concentration, physical activity and sleep. The patient aso reported feeling nauseated and weak. On
exam, he was aert and oriented, but lethargic at times; his pupils were normally reactive. He had a
nonproductive cough, with rhonchi in the right posterior lung base and scattered rales. The patient's
temperature was 36.3 degree, pulse 80 beats per minute, blood pressure (BP) 175/102 mmHg and
respirations 20 per minute. The patient's temperature rose to 37.4 degree and his skin became pale,
moist and clammy; he was then transferred to our medical center for further evaluation.

Upon arrival at the emergency room, the patient was alert and oriented, complaining of headache but
able to follow commands. He had no focal neurologic deficits; his pupils were equal and reactive and
he was moving all extremities with 2+ reflexes. His neck was supple and tympanic membranes were
clear bilaterally. The patient was afebrile, with a pulse of 72 bpm, BP of 150/94 mmHg and respiratory
rate of 20. The lungs were clear to auscultation and a chest x-ray showed no abnormalities.
Laboratory results from Day 5 (Table 1) showed an elevated white blood cell count of 13,800 per cu
mm (87% polymorphonuclear cells).

Table 1: Laboratory Results from Day 5

Laboratory Parameter | Patient Results Normal Range

WBC 13.8 x10E+09/L 3.8-10.6
BANDS 6 % 0-5
BASOPHILS 0% 0-1
EOSINOPHILS 0% 0-6
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LYMPHOCYTES
MONOCYTES
POLYS

RBC
HEMATOCRIT
HEMOGLOBIN
PLATELETS
APT

APTT

INR

NA

K

CL

CO2

BUN
CREATININE
GLUCOSE

3%

4%

87 %

488 x 10E+12/L
435 %

15.4 g/dL

259 x 10E+09/L
10.4 sec

245 sec

0.9

137mEg/L

5.7 mEg/L

102 mEg/L

22 mEqg/L
11mg/dL
0.8mg/dL

152 mg/dL

13-44
4-13
44-77
4.13-5.57
38.0-48.8
12.9-16.9
156-369
10.0-12.8
24.4-33.2

136.0-146.0
3.5-5.0
95-110
21.0-31.0
5-20
0.5-1.4
70.0-110.0

The patient was admitted at 7:30 PM on Day 5, after he started moaning and became agitated and
uncooperative. He was given Ativan, phenytoin, folate and thiamine (due to concerns of possible
ETOH withdrawal), but remained non-verbal and did not follow commands.

By 3:45AM on Day 6, the patient had ceased to move his lower |eft extremity spontaneously and in
response to stimuli; the movement of his right extremity was minimal. His pupils were fixed and
non-reactive. A CT scan showed stable cortical hemorrhage in the right temporal 1obe with no
hydrocephalus or new areas of hemorrhage.

The patient's temperature rose to 40.5 degree at around 5:30 AM on Day 6. His laboratory findings at

that time (Table 2) included a white blood cell count of 10,900 per cu mm (60% polys, 28% bands with

toxic granulations and Dohle bodies).
Table 2: Laboratory Results from Day 6

Laboratory Parameter Patient Results Normal Range
WBC 10.9 X 10E+09/L 3.8-10.6
BANDS 28 % 0-5
BASOPHILS 0% 0-1
EOSINOPHILS 0% 0-6
LYMPHOCYTES 7% 13-44
MONOCYTES 5% 4-13
POLYS 60 % 44-77
RBC 4.68 X 10E+12/L 4.13-5.57
HEMATOCRIT 41.4% 38.0-48.8
HEMOGLOBIN 14.8 g/dL 12.9-16.9
PLATELETS 174 X 10E+09/L 156-369
APT 10.3 sec 10.0-12.8
APTT 28.2 sec 24.4-33.2
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INR 0.9

NA 135 mEg/L 136.0-146.0
K 3.9 mEg/L 3.5-5.0

CL 100 mEg/L 95-110
CO2 18 mEg/L 21.0-31.0
BUN 10 mg/dL 5-20
CREATININE 0.9 mg/dL 0514
GLUCOSE 157 mg/dL 70.0-110.0
CA 9.3 mg/dL 8.5-10.5
MG 1.2 mEg/L 1.3-2.1
PHOS 1.0 mg/dL 2545
TBILI 1.2 mg/dL 0.3-1.5

An extraventricular drain was placed with drainage of 50 ml of purulent cerebrospinal fluid (CSF).
Analysis of the CSF showed 2,680 |leukocytes per cu mm (100% neutrophils), 1,900 erythrocytes/cu
mm, aprotein level of 761 mg/dL and a glucose level of <20 mg/dL (see Discussion for comparison to
normal CSF findings). A Gram stain of the CSF (Figures 3 & 4) showed red blood cells, many
neutrophils and gram-positive cocci in pairs. The patient was diagnosed with acute bacterial meningitis
and placed on vancomycin and cefepime. A stat el ectroencephal ogram (EEG) showed no meaningful
brain function on the right and hyperactive brain function on the left, with no evidence of seizure
activity.

The patient did not show any improvement and soon lost his corneal reflexes. His blood pressure
dropped shortly thereafter and his EEG became flat. His examination showed no evidence of
meaningful neurologic activity and he was judged to have suffered brain death. The patient was
pronounced dead at 10:30 AM on Day 6 after hisinitia fall.

CSF cultures later yielded heavy Streptococcus pneumoniae. Peripheral blood cultures taken on Day 6,

postmortem blood and lung-tissue cultures were al subsequently reported positive for S. pneumoniae.

MICROBIOLOGY DIAGNOSIS:

Streptococcus pneumoniae bacteria are gram-positive cocci arranged in chains and pairs (diplococci)
on microscopic examination. A green, a-hemolytic, zone surrounds S. pneumoniae colonies on
blood-agar plates. Pneumococci can be differentiated from other catalase-negative viridans
streptococci by their susceptibility to Optochin and solubility in bile salts. Molecular methods for
detection of S. pneumoniae, many of which are PCR-based, can aso be used.

AUTOPSY FINDINGS:

CENTRAL NERVOUS SY STEM:
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Gross examination of the brain in both fresh (Figures 6 & 7) and fixed (Figure 8) states revealed dull,
opagque and focally hemorrhagic leptomeninges with extensive purulent exudates along the cerebral
convexities, longitudinal fissure, dural cap, base of the brain and spinal cord (Figure 9). Extensive
purulent exudates were also noted within the superior sagittal sinus, which appeared partially
thrombosed. The brain was moderately edematous with no signs of herniation.
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Microscopic examination of the brain and leptomeninges showed acute meningitis (Figures 10, 11 &
12), in addition to acute hypoxic encephal opathy with acute ischemic cell change in scattered
neocortical neurons and subiculum (Figures 13 & 14). Early thrombosis of the superior sagittal sinus
was also microscopically evident (Figure 15)

o
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Microscopic examination of the spinal cord shows radiculitis (Figures 16 & 17) due to involvement of
spinal nerves and nerve roots by the inflammatory exudate.
LUNGS:

The lungs showed mild pulmonary edema, moderate emphysema, with bullae up to 2 cm, and focal
scarring of the upper lobes of both lungs. Microscopic examination revealed the presence of multifocal
acute pneumococca pneumoniain the lower lobe of the left lung (Figures 18 & 19).

FINAL PATHOLOGIC DIAGNOSES:

SEVERE, ACUTE PNEUMOCOCCAL MENINGO-ENCEPHALO-RADICULITISWITH
ACUTE HYPOXIC ENCEPHALOPATHY, MODERATE BRAIN EDEMAAND EARLY
THROMBOSIS OF THE SUPERIOR SAGITTAL SINUS.

FOCAL,ACUTE PNEUMOCOCCAL PNEUMONIA OF THE LOWER LOBE OF THE LEFT
LUNG.

PNEUMOCOCCAL BACTEREMIA AND POSSIBLE SEPTICEMIA.

Questions

1.What did every symptom and sign mean?

2.What was the main cause of the death of this patient?

3.What possible pathological findings could be seen during the disease?
4.What possible pathological findings could be seen in the autopsy?
5.How will you deal with this patient if you are the doctor?
DISCUSSION:
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Streptococcus pneumoniae is the major cause of otitis media, sinusitis, meningitis and
community-acquired bacterial pneumonia, as well as an infrequent cause of peritonitis, pelvic
infections in women, septic arthritis, osteomyelitis, soft tissue infections and purulent endo- and
pericarditis. Particularly severe or unusual pneumococcal infections can be seen in HIV-positive
patients. 1, 2

The major host protection mechanism against pneumococcal infections is opsonophagocytosis. One of
the most important virulence factors of S. pneumoniae is the presence of a polysaccharide capsule,
which alowsit to escape phagocytosis. However, anti-capsular antibodies acquired by exposure to the
organism, or by vaccination, are effective in conferring protection against pneumococcal infections.
The currently available pneumococcal vaccine incorporates 23 of the most pathogenic of the 80+
antigenically distinct capsular types that have been identified. 1, 2, 3

Other important pneumococcal virulence factors include: the teichoic acid and peptidoglycan
constituents of the bacterial cell wall, surface proteins, pneumolysin (a cytoplasmic toxin released by
autolysis of the cell) and, possibly, hyaluronidase (a glycosidase that degrades components of the
extra-cellular matrix). 2, 3, 4

A number of conditions predispose to pneumococcal infections, including: defective antibody
formation (congenital or secondary to conditions such as chronic lymphocytic leukemia, lymphoma or
HIV infection); complement deficiency or dysfunction; neutropenia or neutrophilic dysfunction;
splenectomy or splenic dysfunction; prior respiratory infections and inflammatory conditions such as
cigarette smoking, asthma and COPD (chronic obstructive pulmonary disease). Multifactorial
conditions, such as diabetes mellitus, renal insufficiency, liver cirrhosis, malnutrition,
glucocorticosteroid therapy, alcoholism, cold exposure, stress, fatigue and excess likelihood of
exposure to S. pneumoniae (such as occurs in daycare centers, college dormitories and military
training camps), also contribute to host susceptibility to pneumococcal infection. 1, 2 Some factors that
increase the risk of pneumococcal meningitisin particular are: chronic otitis media, head trauma with
basilar skull fracture and cerebrospinal fluid (CSF) rhinorrhea. 5, 6

Bacterial meningitisis a severe, acute purulent infection of the leptomeninges and subarachnoid space.
Extension of the inflammatory reaction into the brain parenchyma (meningoencephalitis) can result in
increased intracranial pressure, seizures, stroke, coma and death. The mortality rate of bacterial
meningitis can reach 25%, while adverse neurological outcomes are seen in upwards of 50% of
survivors. 1, 4

Wide-spread use of the Haemophilus influenza type b vaccine, and the emergence and increasing
prevalence of penicillin and cephal osporin-resistant strains of S. pneumoniae, have lead to changes in
the epidemiologic profile of bacterial meningitisin the United States. Streptococcus pneumoniae is
now the major cause of this disease, particularly in adults, accounting for around 15% of total
meningitis cases in the United States, or approximately 1.1 cases per 100,000 population/year; it is also
the leading cause of meningitis following head trauma, skull fractures and CSF leakage. 1, 2, 4,5

The exact pathogenesis of pneumococcal meningitis remains unclear. The process begins by
pneumococcal colonization of the nasopharynx, which can be followed by invasion into the
perivascular space, bacteremia with subsequent seeding of the choroid plexus and breach of either the
blood-brain barrier or the blood-CSF barrier by as yet unknown mechanisms. Direct extension of
Streptococcus pneumoniae from the sinuses or middle ear into the subarachnoid space, particularly in
trauma cases, represents an alternative route of CSF access. 2, 4, 5

Pneumococci can multiply rapidly in the CSF due to the absence of effective host defense mechanisms
withinit. 4, 5 However, it is not the pathogen itself that causes neurological complications, rather, itis
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the inflammatory reaction towards the invading pathogen that is responsible for the observed tissue
damage and clinical manifestations of meningoencephalitis. 2, 3, 5

The polysaccharide capsule of Streptococcus pneumoniae lacks inflammatory potential and acts
mainly as a protection against phagocytosis. The peptidoglycan and teichoic acid constituents of the
pneumococcal cell wall are critical inducers of the inflammatory response. Lyses of bacteria and
release of cell wall components in the subarachnoid space stimulates production of cytokines and
chemokines by microglia, astrocytes, monocytes, microvascular endothelial cells and white blood cells
(WBCs) in the CSF. The resulting inflammatory processes alter the permeability of the blood-brain
barrier, leading to cerebral edema and leakage of serum proteins into the CSF, contributing to the
formation of a purulent exudate in the subarachnoid space. The purulent exudate impedes the flow of
CSF causing interstitial edema, obstructive and communicating hydrocephalus; it also engulfs the large
arteries at the base of the brain causing vasculitis with narrowing of the arterial lumens, which, in turn,
resultsin cerebral ischemia. The inflammatory process can involve the venous system leading to
thrombosis of the major sinuses and thrombophlebitis of cerebral cortical veins. Increased intracranial
pressure, resulting from cerebral edema, alterations of CSF hemodynamics and loss of cerebrovascular
autoregulation, is an important consequence of the inflammatory reaction, and one which leads to
further cerebral ischemia. 2, 3,5

Direct neurotoxicity is another important mechanism of brain damage in pneumococcal
meningoencephalitis. Pneumolysin, cytokines and other bacterial components and inflammatory agents
induce the production of excitatory amino acids (such as glutamate), reactive oxygen and nitrogen
agents (free oxygen radicals, nitric oxide, peroxynitrite, etc.) and other mediators in the brain which
bring about massive apoptosis of brain cells. 2, 3, 5

Bacterial meningitis classically presents with a triad of headache, fever and stiff neck. The stiff neck is
aresult of inflammation surrounding and involving spinal nerves and nerveroots; it isa
pathognomonic sign of meningeal irritation that can occasionally be absent. Other signs and symptoms
that can be seen in bacterial meningitisinclude: lethargy, altered mental status, focal neurologic
deficits, seizure activity, coma, nausea, vomiting, and photophaobia, in addition to findings related to
increased intracranial pressure such as papilledema. The disease may progress rapidly, over afew
hours, or it may become progressively worse over severa days. 2, 5, 6, 7

Neuroimaging does not usualy aid in the diagnoses of purulent meningitis, but can be useful in diagnosing complications such as abscesses,
hydrocephalus or ischemia. 5, 7 The "gold standard" for diagnosis of bacterial meningitis is direct examination, chemica analysis, gram stain and culture
of the CSF. Cerebrospina fluid abnormalities in bacterial meningitis include a markedly increased opening pressure (>180 mm H20), increased presence
of white blood cells (normal: 0-5 lymphocytes’ mm3, bacterial meningitis: 10 - 10,000 WBCs/mm3 with polymorphonuclear predominance), decreased
glucose content (normal: 45-85, bacterial meningitis: < 40 mg/dL) and increased protein concentration (normal: 15-45, bacterial meningitis: >50 mg/dL).
Red blood cells (RBCs) are usually absent from both normal and bacterial meningitis CSF; however, RBCs can be seen in both cases if the spinal tap was
traumatic. Not all cases of bacterial meningitis have typica CSF findings, and some values, particularly glucose concentration, need to be interpreted
within the clinical context. CSF glucose values are normally 50-70% of blood glucose values, therefore, use of a CSF/serum glucose ratio can correct for a
decreased CSF glucose value masked by hyperglycemia. A CSF/serum glucose retio of 0.31 or lessis highly suggestive of bacterial meningitis. 5, 6 Gram
stains of the CSF show gram-positive cocci in 70 to 90+ % of untreated pneumococcal meningitides; blood or CSF cultures are most always positive in
these cases as well. Tests to detect pneumococcal antigens in the CSF, such as latex agglutination (LA), are useful in the diagnosis of bacterial meningitis
in patients who have aready been started on antibiotic therapy, and in whom the gram stain and culture results are negative. However, a negative LA test

does not rule out bacterial meningitis because the sensitivity of these tests may not always high enough. 2, 5, 6

The initial treatment of pneumococcal meningitis consists of supportive therapy and anti-microbials,
including vancomycin (because of its certain anti-microbial efficacy) and a B-lactam (because it
crosses the blood-brain barrier reliably and the organism may be susceptible to it). However,
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susceptibility testing of the cultured Streptococcus pneumoniae strain must be performed, and
therapeutic agents modified accordingly, for definitive anti-microbial treatment. 2, 5, 6
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CLINICAL HISTORY:
This 11-year-old male was admitted to the hospital with a complaint of 8 hours of
severe pain in the right lower quadrant of the abdomen accompanied by nausea,

vomiting, and diarrhea. Additional features on admission included a temperature
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of 101° F and aleukocytosis of 21,200 cells’cmm with a shift to the left.. An
exploratory laparotomy revealed an inflamed appendix, retrocecal in location,

which was adherent to the wall of the colon.

Questions:

1.What is the difference between atransudate and an exudate?

2.What isthe friable, granular, grayish-red material present on the surface of the
appendix in this case and where did it come from?

3.What are some of the chemoattractants that are involved in recruiting

inflammatory cells to this appendix?

4.Which molecules are responsible for causing pain and fever?

I Casel images:

GROSSDESCRIPTION
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I Casel
DISCUSSION

FINAL DIAGNOSIS:

Appendicitis

Acute inflammation of the vermiform appendix.

Etiology and Incidence
Although acute appendicitisis the most common disease of the appendix, other potential
pathologic conditions affecting the appendix include swallowed foreign bodies, pinworms,
fecaliths, carcinoids, cancer, villous adenomas, and diverticula. The appendix may also be
involved in idiopathic ulcerative colitis or the ileocalitis of Crohn's disease.
Except for hernia, acute appendicitis is the most common cause in the USA of an attack of
severe, acute abdominal pain that requires abdominal operation. Because symptoms and signs
vary widely and because delay before operation is so hazardous, it is accepted that nearly 15%
of operations for acute appendicitis lead to other findings at laparotomy or even to findings of
no disease.
Symptoms and Signs
Typical symptoms and signs of acute appendicitis appear in < 50% of patients; they consist of
sudden-onset epigastric or periumbilical pain followed by brief nausea and vomiting and, after
afew hours, shifting of pain to the right lower quadrant. Direct tenderness and rebound
tenderness in the right lower quadrant, localized pain on cough, low-grade fever (rectal
temperature 37.7 to 38.3° C [100 to 101° F]), and leukocytosis (12,000 to 15,000/uL)
characterize appendicitis.
Classic right lower quadrant tenderness is located at McBurney's point (junction of the middle
and outer thirds of the line joining the umbilicus to the anterior superior spine). Rovsing's sign
(pain felt in the right lower quadrant resulting from pal pation of the left lower quadrant)
suggests the possibility of appendicitis. The psoas sign (an increase in pain from passive
extension of the right hip joint, which stretches the iliopsoas muscle) or adductor pain (pain
produced by passive internal rotation of the flexed thigh) may suggest both the anatomic
location of the appendix and progression of the inflammatory process.

4
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Many variations in symptoms and signs can occur. Pain may not be localized, particularly in
infants and children. Tenderness may be diffuse or noted only on rectal or pelvic examination;
in rare instances, tenderness is absent and abdominal pain, persistent fever, and leukocytosis
are the only signs. Bowel movements are usually less frequent or are absent; if diarrheaisa
sign, aretrocecal appendix should be suspected. A few RBCs may be present in the urine.
Atypical symptoms are also common in the elderly and in pregnant women; in particular, pain
isless severe, and local tendernessis less acute.

Diagnosis

Usually diagnosis must be based on clinical examination. Surgery must follow rapidly to
prevent uncontained perforation and generalized or diffuse peritonitis. In cases of early
appendicitis, x-ray, ultrasound, and CT do not aid in diagnosis, and barium enemas are
dangerous. In late stages of the disease, ultrasound and CT can help diagnose abscesses,
particularly in pelvic and subphrenic areas. Laparoscopy can be of aid in some cases,
particularly in women with pelvic inflammatory disease (PID).

Alternative diagnoses must be considered: immediate operation is necessary for perforated
peptic ulcer, acute gangrenous cholecystitis, and acute intestinal obstruction. In awoman, if a
normal appendix isfound at laparotomy, careful inspection of the pelvic organs for an ovarian
cyst, salpingitis, or ectopic pregnancy should be performed. In both men and women, the distal
small bowel is examined for a distance of about 2 m (6 ft) to rule out a Meckel's diverticulum
or ileitis (Crohn's disease or Yersinia enteritis). Mesenteric adenitis (hyperplastic lymph nodes)
may be found in the mesentery of the terminal ileum. Operation should be avoided for renal
colic, ruptured ovarian follicle (unless there is severe bleeding), early PID in women, or acute
gastroenteritis.

Prognosis

With early operation, the mortality is low, the patient is usually discharged within afew days,
and convalescence is normally rapid and complete. With complications (rupture and either
formation of an abscess or peritonitisthat islocalized or generalized), the prognosisis more
serious; athough antibiotics have lowered mortality to nearly zero in many institutions, repeat
operations and long conval escence may follow.

Treatment

Because perforation may occur < 24 h after the onset of symptoms, laparotomy is the only safe
procedure when appendicitisis areasonable diagnosis. Treatment of acute appendicitisis
appendectomy; the surgeon can usually remove the appendix, even in the presence of
perforation or some other disease. Occasionally, the appendix is difficult to locate; in these
cases, it usually lies behind the cecum or the ileum and mesentery of the right colon. A
contraindication to appendectomy is inflammatory bowel disease involving the cecum.
However, in cases of terminal ileitisand a normal cecum, the appendix usually is removed.
Appendectomy should be preceded by IM or 1V antibiotics, which are again given during the
operation and continued during the early postoperative period. Third-generation cephal osporins
are preferred. Suspected acute appendicitis should not be treated by antibiotics alone unless an
operation isimpossible.

When alarge inflammatory mass is found involving the appendix, terminal ileum, and cecum,
resection of the entire mass and ileocolostomy are preferable. In some late cases, a pericolic
abscess already has formed; it can be drained either by an ultrasound-guided percutaneous
catheter or by open operation with appendectomy to follow at alater date. Unless the procedure
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is prevented by extensive inflammation around the appendix, a Meckel's diverticulum should
be removed concomitantly with the appendectomy.

I Casel self-exam

[EE

. Upon stimulation, which of the following is released from platelet granules?

A. Thromboxane A,
B. Arachidonic acid
C. Serotonin
D. Eosinophilic chemotactic factor
E. Platelet-activating factor (PAF)
2. Which of the following activates Hageman factor?

A. Thrombin
B. Calcium phosphate
C. Complement C5a
D. Negatively charged surfaces
E. Complement Clq
3. Eosinophilstypically increase in number in response to which of the following?

A. Gram-negative bacteria
B. Suppressor T cells
C. Parasites
D. Mycobacteria
E. Gram-positive cocci
4. Granulomas are typically seen in association with all of the following EXCEPT:

A. Tuberculosis
B. Pneumococcal pneumonia
C. Leprosy
D. Schistosomiasis
E. Talc inhalation
5. All of thefollowing produce superoxide anion EXCEPT:

A. Monocytes
B. Macrophages
C. Platelets
D. Eosinophils
E. Neutrophils
6. Epithelioid cells within granulomas are derived from which of the following?

A. Plasmacells
B. Platelets

C. Neutrophils
D. Macrophages
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E. Lymphocytes
7. All of thefollowing are true regarding platel et-activating factor (PAF) EXCEPT:

A. Induces platel et aggregation
B. Stimulates platelet secretion
C. Isan acylated lysophospholipid
D. Enhances arachidonic acid metabolism in neutrophils
E. Causes endothelial cell necrosis
8. Predominant cell typesin typical chronic inflammatory reactionsinclude all of the following EXCEPT:

A. Macrophages
B. T helper lymphocytes
C. Plasmacells
D. Polymorphonuclear leukocytes
E. B lymphocytes
9. Which of the following cell types responds the earliest in acute inflammatory responses?

A. Activated T helper cells
B. Activated B cells
C. Cytotoxickiller T cells
D. Mast cells
E. Plasmacells
10. Which of the following regarding thromboxane A, istrue?

A. It stabilizes endothelial cells

B. It activates lymphocytes

C. It stimulates platel et aggregation

D. It is produced viathe lipoxygenase pathway
E. It degrades basement membranes

I Case2

PATIENT HISTORY:

The patient was a 35 year old African American woman with a history of diabetes,
hypertension, and obesity. (Twenty years earlier, she had been treated with one
year of prophylactic antibiotics after a positive PPD test.) She presented with
shortness of breath and a chest x-ray demonstrated bilateral pulmonary infiltrates.
She was treated with antibiotics for a suspected viral pneumoniaand failed to

improve. She was admitted and treated with intravenous antibiotics, clinically
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improved, and was discharged. A follow-up chest x-ray two weeks later
demonstrated no clearing of the pulmonary infiltrates. She had a non-productive
cough and dyspnea on exertion. The patient was re-admitted with increased
pulmonary infiltrates in a diffuse and alveolar pattern. On physical examination,
she had moderate jugular venous distension, bilateral expiratory wheezes, a
temperature of 99.4F, tachycardia at 136 beats per minute, and tachypnea at 24
breaths per minute. She was treated with bronchodilators and oxygen
supplementation. The patient developed respiratory distress and was intubated.
She became bradycardic and in spite of vigorous attempts at resuscitation, she

expired.
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Section of lung

Questions:
1.What is the most difference between a tumor and a pneumonia?
2.What isthe main reason of misdiagnosisin this case ?
3.What presented condition of iliness in this case ?
shortness of breath
moderate jugular venous distension
bilateral expiratory wheezes
4.Which pathological |esons are responsible for causing shortness of breath and
fever?

FINAL DIAGNOSIS:

WIDELY METASTATIC INFILTRATING DUCTAL CARCINOMA WITH MUCINOUS
DIFFERENTIATION

DISCUSSION:

During the patient's admission, an open lung biopsy and a breast biopsy were performed. Nodules found on
her diaphragm were also biopsied. The breast mass demonstrated an infiltrating ductal carcinoma with
mucinous differentiation. The other biopsies were histologically similar. Her additiona work-up aso
revealed a posterior choroidal mass involving one orbit.

At least 25% of breast carcinomas metastasize to distant sites. When this occurs, 95% of the patients so
affected die of metastatic disease. Breast carcinoma metastasizes to distant sites by way of the
angiolymphatic system. The first lymph nodes to be seeded with tumor cells are the axillary nodes, followed
by the supraclavicular nodes and the mammary nodes. Distant sites of metastases include the skeletal system,
lungs and pleurae, liver, ovaries, adrena glands, and central nervous system including the leptomeninges and
eyes.

Breast carcinoma may be undiagnosed at the time that a patient presents with masses involving various body
sites. Such cases require thorough physical examination and complete work-up for proper diagnosis. This
case points out some of the varied presentations of advanced breast carcinoma.
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This patient's malignancy presented as an atypical pneumonia. The decline of her pulmonary status with
antibiotic treatment, as demonstrated by increasing bilateral pulmonary infiltrates, was significant. This
patient demonstrated numerous lung metastases, as well as widely disseminated metastases. Other patients,
however, may present with pulmonary metastases after diagnosis, and treatment of, breast carcinoma.
Complete resection of a solitary pulmonary metastasis may result in complete remission with prolongation of
survival time. A study by Salat and others found that patients who underwent compl ete resection of isolated
lung metastases had a mean survival time of 79 months, while those who underwent incomplete resection, or
had no surgical intervention, had mean survival times of 15.5 and 9 months, respectively. There was no
statistical significance between the last two groups. It is now currently accepted that such surgical
intervention carries alow morbidity rate and prolongs survival time.

Secondly, the occurrence of ocular metastases secondary to breast carcinoma has been documented and is
more common than previously suspected. Patients may present with what clinically appearsto be a diffuse,
infiltrative, inflammatory syndrome. In 20% of these cases, there is bilateral involvement of the eyes. Again,
such cases warrant a thorough medical history and complete physical examination. Close ophthalmologic
monitoring is necessary for patients previously diagnosed with breast carcinoma. As the eyes are actually an
embryologic outpouching of the rudimentary brain, they exhibit the brain's propensity for seeding by breast
carcinoma cells. Visual disturbances are awarning clue to these ocular metastases. Eyeball enucleation to
resect such metastases may result in increased survival time.

Finaly, this patient's primary breast carcinoma devel oped in the subareolar region, an area more difficult to
image with mammography. This case, therefore, points to the importance of breast self-exam and regular
complete physical examinations. At the time of presentation, this patient, unfortunately, had never practiced
breast self-examination.
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I Case?2 self-exam

1. Neoplasms are best characterized as:
A. Malignant tumors
B. Tumors that have a metastatic potential
C. A proliferation of cells that does not have a metastatic potential
D. A cellular proliferation in which growth is for the most part autonomous
E. A proliferation of cells that is characterized by its ability
to invade contiguous structures

2. The best definition for dysplasiais:
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A.Anin stu carcinoma

B. Carcinoma which has been confined to within a basement membrane C. The induction of a
fibrous response by malignant cells

D. The heterogeneity of a primary neoplasm

E. The ability of tumor specific membrane receptors to localize glycoproteins

3. Thedecision to treat cancer with chemotherapy is based mostly on:
A. The stage of the tumor
B. The nucleocytoplasmic ratio
C. The degree of nuclear anaplasia
D. Tumor pleomorphism
E. The degree of histologic differentiation

4. A reciprocal chromosomal translocation that places the c-myc gene next to the immunoglobulin
genes has been implicated in:

A. Retinoblastoma

B. Chronic myelogenous leukemia

C. Chronic lymphocytic leukemia

D. Hodgkin's disease

E. Burkitt's lymphoma

5. Proto-oncogenes are:

A. Vira sequences that have been placed into host cells

B. Cellular copies of oncogenes that were first found in RNA viruses

C. Vira genesthat are uniquely contained within RNA viruses

D. DNA viral sequences that are known to infect human cells and have been implicated in
neoplasia

E. Cellular sequences that are not oncogenes themselves, but are strong promoter sequences that
flank the true oncogene

6. Which of the following is a malignant tumor?
A. Fibroma
B. Lymphoma
C. Papilloma of skin
D. Teratoma
E. Chondroid hamartoma of the lung

7. Paraneoplastic syndromes refer to:
A. The desmoplastic response of connective tissue next to an invasive tumor

B. Animmune reaction that stimulates the proliferation of a neoplasm

C. The remote effects of cancer not attributable to tumor invasion or metastasis

D. The local effect of a metastatic tumor on an organ, i.e. compression of the spinal cord by
metastatic lung cancer

E. The expansion of the primary organ involved which would influence by compression the
function of adjacent organs
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8. A surgical pathologist examines atumor from the skin of the ear in a 80-year old man. Itis
composed of spindle shaped cells that infiltrate the dermis. Because he is uncertain of the diagnosis, he
orders immunoperoxidase stains which show that the tumor is cytokeratin negative, S100 negative (not
of neurocrest histogenesis), but is positive for vimentin. It can be stated that this tumor is a

A. Melanoma

B. Basa cell carcinoma

C. Squamous cell carcinoma

D. Tumor of mesenchymal cells

E. Tumor metastatic from a glioblastoma

9. A metatatic tumor is examined by electron microscopy. It contains well-formed cytoplasmic
neuroendocrine granules. The most likely primary site would be:

A. The ovary

B. The prostate

C. The breast

D. The adrenal medulla

E. Thebrain
10. The bone marrow biopsy of a55-year old woman exhibits large, anaplastic cohesive cells by immunohistology,
that are positive for cytokeratin. The most likely diagnosisis:

A. Acute myeloid leukemia

B. Chronic myeloid leukemia

C. Chondroma

D. Metastasis of a carcinoma

E. Kaposi sarcoma

I Case3

CLINICAL HISTORY:

This 49-year-old married white male school teacher was a 2 pack/day smoker
with a history of diabetes mellitus, hyperlipidemia and obesity, and afamily
history of coronary artery disease. He was awakened from his slegp at 03:00 with
crushing substernal chest pain which radiated to hisleft arm and was
accompanied by shortness of breath. When paramedics arrived, they found the
patient cool, clammy, bradycardic and hypotensive. Intravenous fluids and

atropine were given and he was transported to a suburban hospital.
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On arrival in the emergency department at the hospital, the patient wasin
considerable distress. He was still bradycardic. He had no jugular venous
distention. He had decreased breath sounds with occasional expiratory wheezes.
At 04:01 hiswhite blood cell count was 7,900/cu mm, hematocrit 45.8%,

platel ets 246,000/cu mm, creatine phosphokinase (CPK) 89 IU/L and troponin-I
<0.4 ng/ml. Electrocardiogram showed ST-segment elevation inleads 1, 11I, AVF
and V4-V6. Chest x-ray showed borderline cardiomegaly without signs of
pulmonary edema.

The patient was treated with morphine, atropine and aspirin, but he remained
bradycardic and hypotensive. He had decreasing pulse oximeter blood oxygen
saturation despite supplemental oxygen and he became cyanotic. He was
intubated. A transcutaneous pacemaker was placed. A dopamine drip was started,
resulting in an increase in the patient's blood pressure. He was started on heparin
and emergency cardiac catheterization showed non-critical disease of the left
anterior descending and left circumflex arteries but a dominant right coronary
artery which was totally occluded proximally. Percutaneous transluminal
coronary angioplasty (PTCA) was attempted but failed to re-open the right
coronary artery. An intra-aortic balloon pump was placed and the patient was
transferred via helicopter to the university hospital. At the university hospital, his
total CPK roseto 4422 IU/L (MB isoenzyme 223.8 ng/ml, relative index 5.1).
The evolving clinical data made it clear that his prognosis was extremely grim.

He was given comfort measures and he died peacefully.
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AUTOPSY FINDINGS: GROSS

Postmortem examination showed avery large right coronary artery; it continued
in the posterior atrioventricular groove past the septum and over the left heart,
supplying the posterolateral |eft ventricle, after having given off alarge posterior
descending artery. Thisright coronary artery was obstructed to a probe 1.6 cm
from the ostium and heavily calcified. The left coronary artery was obstructed to
aprobe 3 cm from the ostium. The small left circumflex coronary artery tapered
to an undissectable size before reaching the lateral left ventricular wall.
Following dissection from the heart, fixation and decalcification, seria sectioning
of the coronary arteries revealed severe, approximately 90% lumnal narrowing of
the proximal right coronary. The left circumflex coronary artery had severe
atherosclerosis producing up to 90% lumenal narrowing. The left anterior
descending coronary artery had moderate had focally severe, approximately 75%,
narrowing.

The heart was mildly enlarged; it weighed 570 grams. The epicardium was
smooth. The endocardium was thin and translucent. The heart valves were thin,
pliable and free of vegetations. The heart showed mild four-chamber dilatation
and diffuse severe softening ("flabbiness") of the myocardium. Sectioning the
heart revealed extensive pallor of the myocardium, which was transmural and
maximal in the apex. The cardiac apex was focally thinned to 0.6 cm. The pallor
was minimal in the upper anterior left ventricle, and there was focal mottling of
the muscle in the high portion of the septum.

Microscopic :
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Questions:

1.What is the pathological diagnosisin this case?

2.What is the main reason of death in this case ?

3.What presented condition of illnessin this case ?

“He was awakened from his sleep at 03:00 with crushing substernal
chest pain which radiated to his left arm and was accompanied by
shortness of breath. When paramedics arrived, they found the patient

cool, clammy, bradycardic and hypotensive.”
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FINAL DIAGNOSES:

ACUTE MYOCARDIAL INFARCTION DIFFUSELY INVOLVING THE LEFT
VENTRICLE WITH FOCAL SPARING OF THE ANTERIOR WALL.

DISCUSSION

Early atherosclerosis is characterized by atheromatous plagues, which are 0.3-1.5 cm raised white-yellow
fibro-fatty lesions composed of central soft yellow lipid-rich "atheroma' covered by a firm white fibrous
cap.1 On microscopic examination, atheromas are primarily composed of amorphous eosinophilic debris,
cholesterol clefts, fibrin and foam cells (lipid-laden macrophages and smooth muscle cells). Their fibrous
caps are primarily composed of collagen, proliferating smooth muscle cells, macrophages, lymphocytes and
foam cells. The thickening of the tunicaintima causes neovascularization, ingrowth of capillaries through the
tunica adventitia and tunicamedia into the tunicaintima, creating abnormal vessels prone to rupture.

In the later stages of disease, atherosclerosisis complicated by calcification, ulceration, fissure, rupture,
intraplaque hemorrhage or superimposed thrombosis.1 Calcification causes hardening and loss of
adaptability of the arteries. Ulceration or rupture of an atherosclerotic plaque can release atheroemboli,
which can cause sudden ischemia or infarction. Intraplague hemorrhage due to rupture of one of the small
abnormal neovascular channels can acutely expand a plaque, causing ischemia or infarction. An acute change
in a plaque, which exposes subendothelia collagen and atheromato platelets, causes adhesion, aggregation
and activation of platelets. These platel ets then rel ease adenosine diphosphate (ADP), aggregating more
platelets. The platelets also release thromboxane A2, serotonin and platelet factors 3 and 4, al of which
predispose to coagulation and vasospasm. Release of tissue thromboplastin from an atheroma can activate
the extrinsic pathway of coagulation.2 Thrombosis superimposed on atherosclerosis of acoronary artery is
associated with transmural myocardial infarction, but it is a dynamic process, with only 60% of coronary
thromboses showing total occlusion after 12-24 hours.

Myocardial infarction isirreversible necrosis of heart muscle from prolonged ischemia (>20 minutes). There
are approximately 1.5 million myocardial infarctions/year in the US. Acute myocardial infarction is
classically associated with substernal chest pain, frequently described by the patient as a"tightness',
"squeezing" or "pressure”. This chest pain radiates to the left arm, shoulder or neck in 80% of cases. The
patients commonly also have sweating, nausea, vomiting, dyspnea, low-grade fever, an $4 gallop, an S3
galop (if the heart isfailing), afriction rub (if there is pericarditis), mitral regurgitation (if the left ventricle
is severely dilated) and low-grade leukocytosis. Transmural infarction involves the full thickness of the heart
wall and is associated with plaque rupture in approximately 75% of cases and is associated with occlusive
thrombosis superimposed on complicated plague with an acute change in approximately 90% of cases.
Subendocardia infarction involves the inner portion of the heart, and is associated with the risk of
subsequent extension. Subendocardial infarction is sometimes patchy or in the distribution of multiple
coronary arteries (e.g. if due to shock).

Theclinical diagnosis of acute myocardial infarction is based on the history, physical examination, EKG
findings and laboratory blood test results. The classic EKG findings of ST segment elevation, followed by T
wave inversion and Q waves, are associated with transmural infarction, while ST segment depression and T
wave inversion alone are associated with subendocardial infarction. The laboratory diagnosis of myocardial
infarction since the 1970s has been based on elevation of creatine phosphokinase (CPK), with an MB
fraction >5% of the total CPK or arelative index >3 (if the MB fraction is measured in mass units instead of
activity units). The elevation of CPK begins around 8 hours after the onset of infarction, peaks around 18
hours and ends around 48 hours. The late diagnosis of myocardial infarction can be based on el evation of
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|actate dehydrogenase (L DH), with an LDH-1 fraction >40% of the total LDH or LDH-1/LDH-2 ratio >1,
because this peaks around 5 days.

Recently, the early and late diagnosis of acute myocardial infarction has been increasingly based on elevated
serum levels of cardiac troponin. This elevation begins around 4 hours after the onset of infarction and lasts
longer than LDH; this test has a sensitivity similar to CPK-MB fraction and better than LDH.3 For the
diagnosis of acute myocardid infarction even earlier than detectable by troponin levels, myoglobin can be
tested. Elevated levels of myoglobin can be detected around 2 hours after the onset of infarction, but this has
only about 60% specificity for the heart. A new type of test being evaluated for the diagnosis of acute
myocardial infarction is CPK MB isoform assay, which has a 96% sensitivity and 93% specificity for
infarction within 6 hours of onset of chest pain.4 The combination of CPK MB and troponin testing can have
even higher sensitivity and isincreasingly employed for the purpose of "ruling out" myocardial infarction.5
One-third of patients with acute myocardid infarction die of it and the anatomic pathologic diagnosis of
acute myocardial infarction at autopsy is based on gross and microscopic features. Acute myocardial
infarction up to 12 hours old is associated with minimal gross pathologic findings, but over the period of
12-24 hours following infarction the myocardium manifests progressive pallor. During the period of 2-4 days
following infarction, the dead muscle becomes yellow and softened, and 4-10 days following infarction it
develops a hyperemic border and a softened yellow shrunken depressed center.

Thin wavy myocytes are the earliest light microscopic finding of acute myocardial infarction, visible as early
as one hour following the onset of infarction.6 Coagulation necrosis, characterized by hypereosinophilia and
nuclear pyknosis, followed by karyorrhexis, karyolysis, total loss of nuclei and loss of cytoplasmic
cross-striations, is generdly first visible in the period from 4-12 hours following infarction.2 Necrotic
myocytes may retain their striations for along time.7 Neutrophilic infiltration (acute inflammation), edema
and hemorrhage are also first visible at 4-12 hours but generally closer to 12 hours. Acute inflammation is
generaly present in anarrow band of the periphery at 24 hours, in a broad band of the periphery at 48 hours
and tends to be maximal around 72 hours, with extensive basophilic debris from degenerating neutrophils.7
Infiltration by macrophages, lymphocytes, eosinophils, fibroblasts and capillaries begins around the
periphery at 3-10 days. Contraction band necrosis, characterized by hypereosinophilic transverse bands of
precipitated myofibrilsin dead myocytesis usually seen at the edge of an infarct or with reperfusion (e.g.
with thrombolytic therapy).8 Reperfusion of an infarct is also associated with more hemorrhage, less acute
inflammation, less limitation of the acute inflammation to the periphery in the first few days, reactive stromal
cells, more macrophage infiltration earlier and a more patchy distribution of necrosis, especially around the
periphery.8

Dating myocardia infarctionsis an inexact science. The largest and most definitive study of the dating of
myocardia infarctions by histopathologic criteria was based on the analysis of 192 cases in which the age of
the infarct could be determined accurately.7 In this study, however, all of the 50 cases with death within the
first day were lumped together and contrasted with the 23 cases with death within the second day and so on,
so it provides data to support only dating an infarct within a particular day. Furthermore, there is data for
only 4 cases with death within the sixth day, 3 cases for the seventh day and 1 case for the eighth day, so this
study provides data to support only dating an infarct within a particular week, after the first week. The
limitations of the scientific data and the biological variability of human disease |eave ample room for the
subjective experience and interpretation of the anatomic pathologist in the diagnosis and dating of acute
myocardial infarction.
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I Case3 self-exam

1. Which of thefollowing is a common complication of bacterial endocarditis?

A. Abscesses in brain, kidneys and spleen
B. Pulmonary emboli

C. Polyarteritis nodosa

D. Chronic pericarditis

E. Systemic lupus erythematosus

2. Microscopic examination of the myocardial infarction in a patient who expired 24-48 hours following the
occlusion of the coronary artery shows:

A. Well-devel oped granulation tissue

B. Necrosis of myocardium and infiltrates of polymorphonuclear leukocytes
C. Plasmacell infiltrates

D. Fibroblastic proliferation

E. Extensive infiltration of myocardium with mononuclear cells

3. Hematuria and flank pain are observed in a patient with a seven-day history of trans-mural
myocardial infarction. What is the most likely underlying cause?

A. Emboli from ventricular mural thrombi
B. Emboli from atrial mural thrombi

C. Emboali from aortic valve vegetations
D. Acute pyelonephritis

E. Emboli from mitral valve vegetation

4. A patient with amassive myocardial infarction dies suddenly on the sixth hospital day.
Autopsy reveals:

A. Lymphocytic infiltrate of myocardium
56
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B. Plasma cell infiltrate of coronary arteries

C. Bilateral occlusions of coronary sinuses

D. Fibrotic lesion in right ventricular wall

E. Rupture of |eft ventricle and hemopericardium

5. Inaddition to pulmonary stenosis and ventricular septal defect, Tetralogy of Fallot includes:

A. Dextroposition of aorta and right ventricular hypertrophy
B. Dextroposition of aorta and left ventricular hypertrophy
C. Right ventricular hypertrophy and left atrial dilatation

D. Right ventricular hypertrophy and aortic stenosis

E. Aortic stenosis and left ventricular hypertrophy

6. Aneurysmal dilatation of the left ventricle:

A. Leads to aortic stenosis

B. Isalate complication of myocardial infarction

C. Follows a subendocardia myocardial infarction

D. Is associated with pulmonary stenosis

E. Occursin the first week following a massive myocardial infarction

7. Endomyocardial biopsy isindicated in the workup of a cardiac patient for:

A. Endocarditis

B. Coronary artery disease
C. Tetralogy of fallot

D. Aortic stenosis

E. Amyloidosis

8. The mgor manifestations of rheumatic fever include all the following except:

A. Chorea

B. Pancarditis

C. Subcutaneous nodules
D. Ankylosing spondylitis
E. Arthritis

9. All of the following are complications of myocardial infarction except:
A. Cor pulmonale
B. Cerebral emboli
C. Dissecting aortic aneurysm
D. Cardiac tamponade
E. Arrythmia

10. Hypertensive cerebral hemorrhage is atypical complication of

A. Pulmonary stenosis
B. Coarctation of the aorta
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C. Transposition of great vessels
D. Interventricular septal defect, with aleft to right shunt
E. Patent foramen ovale

I Case4
PATIENT HISTORY:

The patient was a 48-year-old male with a history of asthma, smoking and
possible ethanol abuse, who was otherwise in good health and not on any
medication. The patient suffered a traumatic injury to his head after falling down
aflight of stairs, while under the influence of alcohol, on the evening of Day 1. It
is unclear whether or not the patient suffered aloss of consciousness at that time;
he went to bed and complained of a severe headache when awakened around
noon the next day

Aninitial CT scan of the patient's head showed a small right-sided
temporoparietal intraparenchymal hemorrhage. His glucose, hemoglobin,
hematocrit, platelets, PT, PTT and INR were al within normal limits. The patient
remained neurologically stable and was admitted with a diagnosis of intracranial
hemorrhage.

A CT scan of the head performed on Day 3 (Figures 1), showed aright
temporal contusion, subarachnoid hemorrhage and an old left frontal traumatic
injury. It also showed possible bilateral mastoiditis with fluid in both middle ears
and scattered mastoid air cells, suggesting a possible temporal bone fracture. The
patient remained alert and oriented with no focal neurological deficits. He was

placed on phenytoin prophylaxis against seizures, and discharged home.
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Two days later, on Day 5, the patient presented to an outside hospital with a
headache. He described his pain as constant since his discharge two days earlier,
worsening to the point of interfering with concentration, physical activity and
sleep. The patient aso reported feeling nauseated and weak. On exam, he was
alert and oriented, but lethargic at times; his pupils were normally reactive. He
had a nonproductive cough, with rhonchi in the right posterior lung base and
scattered rales. The patient's temperature was 36.3 degree, pulse 80 beats per
minute, blood pressure (BP) 175/102 mmHg and respirations 20 per minute. The
patient's temperature rose to 37.4 degree and his skin became pale, moist and
clammy; he was then transferred to our medical center for further evaluation.
Upon arrival at the emergency room, the patient was aert and oriented,
complaining of headache but able to follow commands. He had no focal
neurologic deficits; his pupils were equal and reactive and he was moving al
extremities with 2+ reflexes. His neck was supple and tympanic membranes were
clear bilaterally. The patient was afebrile, with a pulse of 72 bpm, BP of 150/94
mmHg and respiratory rate of 20. The lungs were clear to auscultation and a chest
X-ray showed no abnormalities.

Laboratory results from Day 5 (Table 1) showed an elevated white blood cell
count of 13,800 per cu mm (87% polymorphonuclear cells).

Table 1: Laboratory Results from Day 5

Laboratory Parameter Patient Results Normal Range
WBC 13.8 x10E+09/L 3.8-10.6
BANDS 6 % 0-5
BASOPHILS 0% 0-1
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INR
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K
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6(074

BUN
CREATININE
GLUCOSE

0%

3%

4%

87 %

488 x 10E+12/L
435 %

15.4 g/dL

259 x 10E+09/L
10.4 sec

24.5 sec

09

137mEg/L

5.7 mEqg/L

102 mEg/L

22 mEg/L
11mg/dL
0.8mg/dL

152 mg/dL

0-6
13-44
4-13
44-77
4.13-5.57
38.0-48.8
12.9-16.9
156-369
10.0-12.8
24.4-33.2

136.0-146.0
3.5-5.0
95-110
21.0-31.0
5-20
0514
70.0-110.0

The patient was admitted at 7:30 PM on Day 5, after he started moaning and

became agitated and uncooperative. He was given Ativan, phenytoin, folate and

thiamine (due to concerns of possible ETOH withdrawal), but remained

non-verba and did not follow commands.

By 3:45 AM on Day 6, the patient had ceased to move hislower left extremity

spontaneously and in response to stimuli; the movement of hisright extremity

was minimal. His pupils were fixed and non-reactive. A CT scan showed stable

cortical hemorrhage in the right temporal lobe with no hydrocephalus or new

areas of hemorrhage.

The patient's temperature rose to 40.5 degree at around 5:30 AM on Day 6. His

laboratory findings at that time (Table 2) included awhite blood cell count of

10,900 per cu mm (60% polys, 28% bands with toxic granulations and Dohle

bodies).
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Table 2: Laboratory Results from Day 6

Laboratory Patient Normal
Parameter Results Range
WBC 10.9 X 3.8-10.6
10E+09/L
BANDS 28 % 0-5
BASOPHILS 0% 0-1
EOSINOPHILS 0% 0-6
LYMPHOCYTES 7% 13-44
MONOCYTES 5% 4-13
POLYS 60 % 44-77
RBC 468 X 4.13-5.57
10E+12/L
HEMATOCRIT 41.4% 38.0-48.8
HEMOGLOBIN 14.8 g/dL 12.9-16.9
PLATELETS 174 X 156-369
10E+09/L
APT 10.3 sec 10.0-12.8
APTT 28.2 seC 24.4-33.2
INR 0.9
NA 135 mEg/L 136.0-146.0
K 3.9 mEg/L 3.5-5.0
CL 100 mEg/L 95-110
CO2 18 mEg/L 21.0-31.0
BUN 10 mg/dL 5-20
CREATININE 0.9 mg/dL 05-14
GLUCOSE 157 mg/dL 70.0-110.0
CA 9.3 mg/dL 8.5-10.5
MG 1.2 mEg/L 1321
PHOS 1.0 mg/dL 2545
TBILI 1.2 mg/dL 0.3-1.5

An extraventricular drain was placed with drainage of 50 ml of purulent
cerebrospina fluid (CSF). Analysis of the CSF showed 2,680 |eukocytes per cu
mm (100% neutrophils), 1,900 erythrocytes/cu mm, a protein level of 761 mg/dL
and a glucose level of <20 mg/dL (see Discussion for comparison to normal CSF

findings). A Gram stain of the CSF showed red blood cells, many neutrophils and
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gram-positive cocci in pairs. The patient was diagnosed with acute bacterial
meningitis and placed on vancomycin and cefepime. A stat e ectroencephal ogram
(EEG) showed no meaningful brain function on the right and hyperactive brain
function on the left, with no evidence of seizure activity.

The patient did not show any improvement and soon lost his corneal reflexes.
His blood pressure dropped shortly thereafter and his EEG became flat. His
examination showed no evidence of meaningful neurologic activity and he was
judged to have suffered brain death. The patient was pronounced dead at 10:30
AM on Day 6 after hisinitial fall.

CSF cultures later yielded heavy Streptococcus pneumoniae. Peripheral blood
cultures taken on Day 6, postmortem blood and |ung-tissue cultures were all

subsequently reported positive for S. pneumoniae.

MICROBIOLOGY DIAGNOSIS:

Streptococcus pneumoniae bacteria are gram-positive cocci arranged in chains
and pairs (diplococci) on microscopic examination. A green, a-hemolytic, zone
surrounds S. pneumoniae colonies on blood-agar plates. Pneumococci can be
differentiated from other catal ase-negative viridans streptococci by their
susceptibility to Optochin and solubility in bile salts. Molecular methods for

detection of S. pneumoniae, many of which are PCR-based, can also be used.

AUTOPSY FINDINGS:
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Questions:
1.What did every symptom and sign mean?
2.What was the main cause of the death of this patient?
3.What possible pathological findings could be seen during the disease?
4.What possible pathological findings could be seen in the autopsy?
5.How will you deal with this patient if you are the doctor?

FINAL PATHOLOGIC DIAGNOSES:

SEVERE, ACUTE PNEUMOCOCCAL MENINGO-ENCEPHALO-RADICULITIS
WITH ACUTE HYPOXIC ENCEPHALOPATHY, MODERATE BRAIN EDEMA AND
EARLY THROMBOSIS OF THE SUPERIOR SAGITTAL SINUS.

FOCAL,ACUTE PNEUMOCOCCAL PNEUMONIA OF THE LOWER LOBE OF THE
LEFT LUNG.

PNEUMOCOCCAL BACTEREMIA AND POSSIBLE SEPTICEMIA.

DISCUSSION:

Streptococcus pneumoniae is the major cause of otitis media, sinusitis, meningitis and community-acquired

bacterial pneumonia, as well as an infrequent cause of peritonitis, pelvic infections in women, septic arthritis,

osteomyelitis, soft tissue infections and purulent endo- and pericarditis. Particularly severe or unusual
pneumococcal infections can be seen in HIV-positive patients. 1, 2

The mgjor host protection mechanism against pneumococcal infections is opsonophagocytosis. One of the
most important virulence factors of S. pneumoniae is the presence of apolysaccharide capsule, which allows
it to escape phagocytosis. However, anti-capsular antibodies acquired by exposure to the organism, or by
vaccination, are effective in conferring protection against pneumococcal infections. The currently available

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com

64


http://www.fineprint.com

pneumococcal vaccine incorporates 23 of the most pathogenic of the 80+ antigenically distinct capsular
types that have been identified. 1, 2, 3

Other important pneumococcal virulence factors include: the teichoic acid and peptidoglycan constituents of
the bacterial cell wall, surface proteins, pneumolysin (a cytoplasmic toxin released by autolysis of the cell)
and, possibly, hyaluronidase (a glycosidase that degrades components of the extra-cellular matrix). 2, 3, 4

A number of conditions predispose to pneumococcal infections, including: defective antibody formation
(congenital or secondary to conditions such as chronic lymphocytic leukemia, lymphomaor HIV infection);
complement deficiency or dysfunction; neutropenia or neutrophilic dysfunction; splenectomy or splenic
dysfunction; prior respiratory infections and inflammatory conditions such as cigarette smoking, asthma and
COPD (chronic obstructive pulmonary disease). Multifactorial conditions, such as diabetes mellitus, renal
insufficiency, liver cirrhosis, malnutrition, glucocorticosteroid therapy, alcoholism, cold exposure, stress,
fatigue and excess likelihood of exposure to S. pneumoniae (such as occurs in daycare centers, college
dormitories and military training camps), also contribute to host susceptibility to pneumococcal infection. 1,
2 Some factors that increase the risk of pneumococcal meningitisin particular are: chronic otitis media, head
trauma with basilar skull fracture and cerebrospinal fluid (CSF) rhinorrhea. 5, 6

Bacterial meningitisis a severe, acute purulent infection of the leptomeninges and subarachnoid space.
Extension of the inflammatory reaction into the brain parenchyma (meningoencephalitis) can result in
increased intracranial pressure, seizures, stroke, coma and death. The mortality rate of bacterial meningitis
can reach 25%, while adverse neurological outcomes are seen in upwards of 50% of survivors. 1, 4
Wide-spread use of the Haemophilus influenza type b vaccine, and the emergence and increasing prevalence
of penicillin and cephalosporin-resistant strains of S. pneumoniae, have lead to changes in the epidemiologic
profile of bacterial meningitis in the United States. Streptococcus pneumoniae is now the major cause of this
disease, particularly in adults, accounting for around 15% of total meningitis cases in the United States, or
approximately 1.1 cases per 100,000 population/year; it is also the leading cause of meningitis following
head trauma, skull fractures and CSF leakage. 1, 2, 4, 5

The exact pathogenesis of pneumococcal meningitis remains unclear. The process begins by pneumococcal
colonization of the nasopharynx, which can be followed by invasion into the perivascular space, bacteremia
with subseguent seeding of the choroid plexus and breach of either the blood-brain barrier or the blood-CSF
barrier by as yet unknown mechanisms. Direct extension of Streptococcus pneumoniae from the sinuses or
middle ear into the subarachnoid space, particularly in trauma cases, represents an alternative route of CSF
access. 2,4,5

Pneumococci can multiply rapidly in the CSF due to the absence of effective host defense mechanisms
within it. 4, 5 However, it is not the pathogen itself that causes neurological complications, rather, it isthe
inflammatory reaction towards the invading pathogen that is responsible for the observed tissue damage and
clinical manifestations of meningoencephalitis. 2, 3, 5

The polysaccharide capsule of Streptococcus pneumoniae lacks inflammatory potential and acts mainly as a
protection against phagocytosis. The peptidoglycan and teichoic acid constituents of the pneumococcal cell
wall are critical inducers of the inflammatory response. Lyses of bacteria and release of cell wall components
in the subarachnoid space stimulates production of cytokines and chemokines by microglia, astrocytes,
monocytes, microvascular endothelia cells and white blood cells (WBCs) in the CSF. The resulting
inflammatory processes alter the permeability of the blood-brain barrier, leading to cerebral edemaand
leakage of serum proteins into the CSF, contributing to the formation of a purulent exudate in the
subarachnoid space. The purulent exudate impedes the flow of CSF causing interstitial edema, obstructive
and communicating hydrocephalus; it also engulfs the large arteries at the base of the brain causing vasculitis
with narrowing of the arterial lumens, which, in turn, resultsin cerebral ischemia. The inflammatory process
can involve the venous system leading to thrombosis of the major sinuses and thrombophlebitis of cerebral
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cortical veins. Increased intracranial pressure, resulting from cerebral edema, alterations of CSF
hemodynamics and loss of cerebrovascular autoregulation, isan important consequence of the inflammatory
reaction, and one which leads to further cerebral ischemia 2, 3,5

Direct neurotoxicity is another important mechanism of brain damage in pneumococca meningoencephalitis.
Pneumolysin, cytokines and other bacterial components and inflammatory agents induce the production of
excitatory amino acids (such as glutamate), reactive oxygen and nitrogen agents (free oxygen radicals, nitric
oxide, peroxynitrite, etc.) and other mediators in the brain which bring about massive apoptosis of brain cells.
2,35

Bacterial meningitis classically presents with atriad of headache, fever and stiff neck. The tiff neck isa
result of inflammation surrounding and involving spinal nerves and nerve roots; it is a pathognomonic sign
of meningeal irritation that can occasionally be absent. Other signs and symptoms that can be seenin
bacterial meningitisinclude: lethargy, altered mental status, focal neurologic deficits, seizure activity, coma,
nausea, vomiting, and photophobia, in addition to findings related to increased intracranial pressure such as
papilledema. The disease may progress rapidly, over afew hours, or it may become progressively worse over
severd days. 2,5, 6, 7

Neuroimaging does not usually aid in the diagnoses of purulent meningitis, but can be useful in diagnosing
complications such as abscesses, hydrocephalus or ischemia. 5, 7 The "gold standard” for diagnosis of
bacterial meningitisis direct examination, chemical analysis, gram stain and culture of the CSF.
Cerebrospinal fluid abnormalitiesin bacterial meningitis include a markedly increased opening pressure
(>180 mm H20), increased presence of white blood cells (normal: 0-5 lymphocytes’ mm3, bacterial
meningitis: 10 - 10,000 WBCs/mm3 with polymorphonuclear predominance), decreased glucose content
(normal: 45-85, bacterial meningitis: < 40 mg/dL) and increased protein concentration (normal: 15-45,
bacterial meningitis: >50 mg/dL). Red blood cells (RBCs) are usually absent from both normal and bacterial
meningitis CSF; however, RBCs can be seen in both cases if the spinal tap was traumatic. Not all cases of
bacterial meningitis have typical CSF findings, and some values, particularly glucose concentration, need to
be interpreted within the clinical context. CSF glucose values are normally 50-70% of blood glucose values,
therefore, use of a CSF/serum glucose ratio can correct for a decreased CSF glucose value masked by
hyperglycemia. A CSF/serum glucoseratio of 0.31 or lessis highly suggestive of bacterial meningitis. 5, 6
Gram stains of the CSF show gram-positive cocci in 70 to 90+ % of untreated pneumococcal meningitides;
blood or CSF cultures are amost always positive in these cases as well. Tests to detect pneumococcal
antigens in the CSF, such as latex agglutination (LA), are useful in the diagnosis of bacteria meningitisin
patients who have already been started on antibiotic therapy, and in whom the gram stain and culture results
are negative. However, anegative LA test does not rule out bacterial meningitis because the sensitivity of
these tests may not always high enough. 2, 5, 6

Theinitia treatment of pneumococcal meningitis consists of supportive therapy and anti-microbials,
including vancomycin (because of its certain anti-microbia efficacy) and a3-lactam (because it crosses the
blood-brain barrier reliably and the organism may be susceptible to it). However, susceptibility testing of the
cultured Streptococcus pneumoniae strain must be performed, and therapeutic agents modified accordingly,
for definitive anti-microbial trestment. 2, 5, 6
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I Case4 self-exam

1. Pneumocystis pneumoniais characterized by:
A. Granulomas
B. Atelectasis
C. Foamy intraalveolar exudate
D. Purulent exudate in the alveoli
E. Pleural empyema

N

All the following statements about lung cancer are true EXCEPT:
A. Itisone of the most common tumors in the United States
B. Has a high mortality rate
C. Has recently become more common in females than males
D. It isrelated to smoking
E. It isto alarge extent a preventable form of cancer

w

The following are important causes of the adult respiratory distress syndrome except:
A. Shock
B. Gram-negative septicemia
C. Cytotoxic agents
D. Legionella pneumophila
E. Oxygen

4. All of the following are true about chronic bronchitis except that it is:
A. Primarily related to cigarette smoking
B. Defined as chronic sputum production
C. Related to the hypersecretion of mucus in response to chronic injury
D. Characterized by hyperplasia and hypertrophy of mucus-secreting apparatus
E. Often caused by alpha-1-antitrypsin deficiency

5. A 60-year old man with a 30 year history of smoking presents with fever, cough and mucopurulent sputum. On
the x-ray aleft hilar mass measuring 6 cm in diameter was seen. Left lower lobe appeared consolidated by the xray.
There was fluid in the left hemithorax. The bronchial biopsy revealed small atypical cells with hyperchromatic nuclei
and scant cytoplasm. The cells were arranged into solid sheets and showed no evidence of keratinization or glandular
differentiation. This tumor most likely :

A. Originated from the tranchea

B. Originated from the main bronchus

C. Originated from the alveoli and spread to the hilus

D. Isametastasis from the pleura
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E. Isametastasis from some other extrathoracic site

6. A 60-year old man with a 30 year history of smoking presents with fever, cough and mucopurulent sputum. On
the x-ray aleft hilar mass measuring 6 cm in diameter was seen. Left lower lobe appeared consolidated by the x-ray.
There was fluid in the left hemithorax. The bronchial biopsy reveaed small atypical cells with hyperchromatic nuclei
and scant cytoplasm. The cells were arranged into solid sheets and showed no evidence of keratinization or glandular
differentiation. What is the most likely diagnosis deduced from the histologic findings described above?

A. Squamous cell carcinoma

B. Adenocarcinoma

C. Oat cell carcinoma

D. Bronchiolo-alveolar carcinoma

E. Mesothelioma

7. Pulmonary hypertension is a consequence of all of the following EXCEPT:
A. Idiopathic hypoventilation
B. Recurrent pulmonary emboli
C. Congenital left-to-right shunts
D. Lobar pneumonia
E. Left ventricular failure

8. Which of the following best characterizes the pathology of extrinsic alergic avedlitis:
A. Lymphocytic interstitial pneumonitis
B. Honeycomb lung
C. Bronchialitits obliterans organizing pneumonia
D. Granulomatous interstitial pneumonitis
E. Acute bronchopneumonia

9. Fat emboli are especialy likely to occur in - which group of patients?
A. cancer patients
B pregnant women at vaginal deliverly
C person undergoing leg surgery
D penson sustaining severe fractures
E person with varicose veins

10. Which factors are especially important in development of phlebothrombosis ?
A abnormally thick glycocalyx coat and DIC(disseminated intravascular coagulation)

B ingrowth of granulation tissue

C endothdia injury and stasis

D activation of plasminogen

E paradoxicd inhibition of blood coagulation factors X and XIl|
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RO R [ 0 £ R, At Ui AR T 0 S A [ 58 2 i AT LAB LERE SV AR, I NIRETR LLORAIE 2 5
(IR, FORE AR 2K S AR o i O T 2 B IR, 3P AR 2y (PRI R e 1), 6 I R AN T ARy
WAA, KR MO GO AL BEIR T AR 0K 0 5 DRI A . WA T, SR LR 52 4/
FRIAT, R (60°C) 45 T, ML/ YT [ e R4, ] Je 4 AR B N 95 %6I A H /K o

AAF[E] B A 2 5 i o0 A0 B b ) i ORI AT A PR R e AR, Tk S 2
UL AR O N PR UM A EoR— 5.

FLoe s FH ) e e 7y
10% s A= 2 5 7K
BiJ7: #E/K Sk 100ml
FAbsh 9.0g
ZIK 900ml
Gendrelfi
ey s 1 R YA T O5% 1 K i 8oml
iR By A 15ml
UK 5ml

FHUHIBAE 30 T 3— 4/ I BT R] 08 i [ 2 R AT

ESRUIE FINEY 7 V71
BCTs: A /R EhHK 10ml
W% — %0 (NaH,PO, * 2H,0) 0.4g
R 4 (Na,HPO,) 0.65g
7&K 100ml
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LR P /R By PRI 58 7R AT BRI R A A0 W 25 K R SE SO A R 25 ), 3 T S e UL 2 B (R BE 52,
I AT A M PRAFA Y CRARR 45D AN A G th . SRR AGBORIBSZ S HE AL [ 5E 71 o

BE=T KIFRARLEFMEE

RIS LR AR A, W] SR AL AR BT 18 S B AR 2, BRGAT LR (s AR JIE A5 e AR Ak, 6f
AT HE B AR (VR AR IR ORAT S 25 PR SCVFRT A 4 S E A5 D) Rt 210K/ R B

I BT A I R V2 1006 I CRIVRR 7K S50 ZKI Civtl FRIE B KRR L 9D IXFERE T 2 24
R A MRS B Bt ], SO AR O T ORAFALZNN B PRI PR« ok HFSER AR
MRER A A, INAEFI6: 2 DA P8 2 M5 D) A SABUBN SRS M 3, DIAS T K

FATA BAT VRIS HEAT P AR BSL, FAEDIBR G 5 A AN AL BEA REIRAT R A BRI bR AS . Fl R R v 14
R, ARG WA N E IR A . DA IR W BRSO S I, D RS () ORI
SO AR A AT ISP A AR ER bR AS, W22 i 2 A0 BE ] LLRON S i IORR SRR A o

ORI R SR E e, KRR RAE T, R E T R KRR A I (B, Al BT AR

.

Bdy: HEE 20ml
TR 3y
R 3g

EHEK A 100ml
fi] 5 I I AR PR A ) RN 32, — 24— T2/ o [ 52 J5 28 78 70 WU K 0 G FRIBON IR CRAF I K 3 £

1o
Hi 20ml
i e 4g
B By 0.29

ZENRK JIIER 100ml (PH=8)

EMY BRIIRFMEE

— OB H SRR B HE . ZEAABT SO IRRAS, UK AT 5% 3 B0 AR R &3 L& 4k A AR K I
IR ORE, IXPERUORES TSR AR (KB AR AR A

TR PRI BN AN BOR B BB EL A o X el S AT R R B i, AT AR BN
HEPUT 1006 B, FHRE T ZEOR B MR ERR BN, 0 BHRAE TN, AW SR AR A K 2 A AR T
W) 38 B HRIK ARG (X

LABRAWT S AR SR N AT e R DN CRBVERI 7)) IRV IR A, BL
W ALY, G TIAN AT AR AS, 5 F R R R AR AT BEA N EL AR A ZL 0 I, B dit I
35 1 P 58 AN AL AN T 25 AT HRORFAIE o 60 P [ PR S bR AR AR R (K94 — 5% . — RS R PENE & A hr A
I, FEHAELSHEKAAT, WIEMFERASHEEAN, 5.

VU AR AS LU A, Dy VAR IRURT,  l P2 P B A £ 7 i LR L A AR AR 2T 2 (AL B 52,
AIAWIHEESR AR A . AEA AR OL T, WORIEFS R, R AT BE Il bR AS A HEVE [ 5 771 o
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To FRATEN [ RE W2/ S W0 CARRA - AR A 5 G s B 1 0 73 REAR 5028 o 9o

N HATERMES: UK /DD BEHZ0 Canfigfie, BRIBESE),  BPAE N AE BT TF Ja R L v
ETAEREARAR b, ARATI MR BIBEN, UORFHRARNERS, WM &P (el B, 1raesiAs
BANED LAis QebaA,

B B UER B T TP T HNA s N W 7e s 4 T T IR ENIR A [ 5 770 )t A At
PAORFFIE FARIRAS

VAN :3i SRR R S i SRR B 0 N/ 7 1 il DA e i P T S o] e S

JUFRAISNL S AR H S B FIRE 2L, RARBRA I G 5 5l AT %, B ER SRk B A 5 6,
XA A AR BRI A, Ve AR AR R TARA EEEBNGL A, FRASRLAM I RZ0UNG E AR5 65, LR
It P E 2 o

o RARBRAS A ORAF AN B ZI T AT, N5 ST PR LA T8 I 5 Ao VAR A TR A /D

BSAFEy, AFARIE . PN B, DB IR A BEAIRR A A o BRAT WA R AR T B LR B (Kb A AL, X
JRIABR A IR B — AHRE3—6 H Ja, Serbe Tt Py A A L R T

FEYT B O

PR BAFAA P EE T Wit W WA RV R . AL it Qe )n, 5 yor s kLAl

ALHAL, A RERATH IS nBiss A PR Sy Wi SR F I R 7] 7. R4S SR KR — — B
Fi G o F A I I

L H AR 24N Ja, R ANEIL0.5mmISE I Fr, 5 LL1006HE /R B R[5 Je 34T A . ORI € 1

HHZLERR IS b 32 20 L O e R R R =) o B AU ) N TR G A5 I 1], IR )i 5
FALPIRESE Ve

2AEAEWNZ W T, RORE R ALV B AR R e iisf o i RYI A H AE T 088 R i s A2 i 41

GUIRT,  SRUFBRE— AR IR U AL DR T S A A

3B I R S i AL AT I
ARSI, KN A, FEBAKRERE T, SR AVE I A

i #4751
PR 71 R B A2 -
(@ sEabith.
(b)) AN N 2T 4k
(©  AWHGLUR RO,
(d) & AT

s SRR A
1.5 R A5 v

GoodingHiStewart [ FHR — 45 /R Sy AR

lly: HR 5—25ml
AR IR 5ml
ZENIK & 100ml

81

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com



http://www.fineprint.com

5%0I1) FH R i — Tl R IR BB A5 0], R REIE Y, AHZURE /N 9 H R Loy 19 22 25% M) HY PR i 5 4052, Tn
N HBEA] & 2 ORI U AR, AEHND)C, 30 i 7530 52 L R STt 4 0 e A0 A 1 R 3R A

AR E) SRR, 7E5% R N 2— 4K P 58 i, REI ) 7 7536 — 48/
2.5 ERR A W

Von Ebner [G
BcJy: KRR 15ml
A 7.5ml

K oz 100ml

SRR AT Sy A AL 2V, 1 DR R, F SR s A R R AF, UG IS I B T 4 42 10— 20%.
ES I, BEHRBNERRR (0.5%) HZR SRS, BEUIM S (52K)ERE) T-36— 72/ YA .
3. RIS

A A 5], A TR A R A6 Y P St 55 T B W A R T A 2 €, 7 2 0 B TR T 532 i I 05 3k
JE, HAZ s G Wi B G A G R N o LERHIR P I N0.1% JK 25 n] LAB AR 8l 2 o, AR FANH B
WA, — FUSRR ik B J5 ZE .

F /R Bk — TR (ClaydenfGif)

fier: Fa/REHK 5ml
bR (HbE1.41D 7.5—15ml
WK s 100ml

A R S T 43 M IR A R R AR A, IR B AT S VR, SO [ e MR, AR AT T, 4]
BURIEIK, SRS I TR n ERE K, AN Mg RUR . (BRI LR .
B (5mm) & 7.5% R T-1— 2% N i 45 .

TR K
fidJy: fSMR (FHO.JR FEFae) 5—10ml
ZEIIK JIIER 100m

DOV AR S 77, VE T, WP ANIEAK, X4 AR AR G O L i S0 A, R 2 Rt By
A, HAEH T B SR A, BRIk, R 1—3K5E M.
BEYIAE (Bmm) 7E12— 24/ P9 45 .

T AT

L NG 1% (EDTA) & H DUBES A7) WAL EY, A8 63 LeSmmIae)), e, 15%
IR R A EHT, AV v B8, LSRR/, BRCE A IRASE S R AL R, X LU S
NS UGPSR TN T FCE N et

2210%H AR R SRR [ e, K AL 23R8 25065 FH R IR Sh 92 vh A 8o R PHAE S5 T 715.5% EDTA N

AN I B K JEL B (1) /N HR A 2R IR N B4 — BRI IR, SR — IR PR ORI — Ik LA S AE R TR A o
IS 2 R A2 g0 R XS 45 5 R B B R b A2

54 AT J K 4128 LS 2 70%I RS i BN K, R, A e R R B

= WA DR

HURF . 9 423 58 T 10948 /R B bR 24N I P-4 5 2490, 5 KA Ao
52 : P LL10%0AE /K Ey AR [ 52 2K

FHLVE TR, & HEHitg . Ha AU 1,

WK PE24/ N (BRI o

HATHEIBOK, EW, 2, Uk

a ~ WO DN B

VU 255 A 2 A
B 58 LA 2% 1 = s ik
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1. S R PR E — —f, WA S RN, T HAKBI R, SR HSUEA FRES e 4,
SR SRS o FEAL SRR IS S 11 IS AVE, T FX AR A —HUEF DLSE R A UTHE A 1225 it 4l
it
2. WX Stk HHNNLSVIAE.
3. HfbEsE Rt

B Sml A58 2M ) NaOH  CRAEARARD AR b, 0 5% SR B IR L 1ml, BRI &R AT
Pilite R4 5 3P AN TR MR R B  HANE AT H I

AP, RS T TS, IR e & TSI e . AR, NAERE
JORGEIN S84 S, PRI b2 2—3 /NS [h) b LA VA iR

Tr. BRI

i e 7K E 24 /N, H R BR B P A LHIRIR DU L 2 IR, LLRSEm AL, b vt Rr R 2127
—RIBRAE A R S, T B BRIR B BB R B AL B A (RIS T RSN H RS
WHE (70%) Wit 12— 18 /NNHOK 2 Ik, FRARSEUK, ZT0KIRS, WOREY], Aidts, vy, A
HROAHERE, A2 F DA S Gt S N AEAT T . AN oba Rt e g, HUE i
KGR -

EAT ALK

ARG, WK AT NREAT e, R LA B VRDE T, 15 DU P AL P S I A el
MG, AT LERE O RTAE A RS BIEAL HPER, UIR TBIRAAEL, Sl TAE R AR 1E
FRUEIN, OB TR (L WA 1 5 W R SRR S T AT BT AT

PRVE I BT BT 0

1 K¥EPERIRET: AR e
TSP B R 50 N R R R R ¥ U o
EE IR IO E A GEURIR 5 R BRAN ), ZUH] 70% IR UE, DL /KUE o [l AR IS %o
EATTVARIE T ARG R Ja AR LT — /K SRR Hh ik DL E 25 ZH A R I DTE
EATRSIR IO E A HT R eI i & T AL, DA S AR DOE s ZH Ak 1T S il

ok~ D

FTE REEEER

BT, DIR A AR IBA S BB T, K S AW ORAMIES I, PR, 6
SR AR A BT B o i 2 o R 22 B AL 52 T2 K Bt (/R el i A 5 KKk )
PISEA AT A, — AR NI IR AR e /e th TR A W AR B, U — R i 1
VAT BAHRS , PROK 2 B0 i A (2L 2R e - 08 ORI B W] sl B PR, B AP BRHRGE ] o
i P R T2 S RS S5 A R

TR O R AR AN IEAC DR, RO, K, GEW, BOEACIE, fr b R .

F—H B K

Ji A e BRI 78 4B RGN K 7, R — D@ W] SR G 4 AF . Bbdh, AR W] A2 21
ORI, WG AE 5 /KAEATAT LU 35 BER 45 IR o
I KR
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1. VRS AR BB, T SOKTEAEA L T ARG, PRSI K BE ) Lo, X RetlifhZH 21,
{RZ PRGSO BEAR PR, TR BB e i/ E H o DRLEAE DARDRS £ A K RIS, a4 AR BE AR
WIPRS T UG, SRS IB I LA, XA mT DA o 4 20k P

S PRSI FE R A 770, K 2R R/ INFIRP T e, 28 7 ] e 7] ] ) A 2 2 SR A5 21 1 I K
M 50% WG UR . WIHRER, MU K2 HA LR AN E N T0% WK TT4R, 54 80%, 95% LAA TL/KIH
Ko AHGEATI N T HEMRR IR EESR, o ZARORE T I D) bR AN B AR PR 4 i A LD b A, b T BB
FUPR IR 45 AR /K i 2 AV B BB T KRS rh e, AN TR ZE2 5 /K BEFIIRHAR BEVI RS B i 7K #E . 42 T0K
TR 12 J5 1 4 20 T B e e — R /K B RS i A BT

H AAF [ 7 8 e A ZR T A4S T 95 % WiAs T Ua ik o FHEEPE [ 77 (il Carnoy) WU T & T iy i
TR N, AR 22 35 AR TR o

— MR, A%t 70%, 80%, 90%, 95%, PLET/AKIEKEHIM/KFERE, BIRlIARIBK A EK, (B
SR T REAR S I AR R T REAT A, ISR ORI A (IR B LAORAE I K RVE Y, B2 AP IR 95% TH9 kS
PRIR 100% kS S HEATINK,  DARIEALZAMI K o3 e o I/ TR S ARZH 2RI, 2R, TSR]
FIIATET o aniAs I 428, SERRPENE RS A FE B R, TBRAA 4E 4R 21 2R, HRIALZR%E, K FE
MBS MK o K 2B T TR A2 25 o SRR R A ] 7 0 ] 5 412, /K I AN B K, i
R ZTE N i, Wi ] 8 Ll S AR 1 [ R 2 R 2

IR 7K TR B A JE ) = DR A BB VPG K T 4 i W T B R W R, DARERE LU Ky se A g . —
1emX1emX0.2em K/INIZH LR /K A i FEAN 75 BEBU NI B TR B 58 A K o 7 35 S0 P T A% P A 38 1) e e )
5] 53 Sl /D 31 2—4 /NI BESRATI = (0 45 5 o SR ZH SO K AN IR B i (140335 1 32 0 #4352 31 s i B50Ad7) 1R
MELLTE R, B2 B (V) AR 2 1 A Gt i i v XA AL 2, S — 2 K 4, — & 5285 %
fit B FR T U BE o E AR R AL SUR AR RED) AR U V) i)

AMFR A I, B BT#R DU K 1) 777 BHIAR AR, BUEE bR AR B B 7K i (] e, 36 H BI7E T 58 7843
K > Tk T 2 2R A

RS 8K TR FH AN B AN 38 I SR B o 2 PR VR ek 28 S sl PR 3 /K P HR L 1 e VR ok ) 0 S
R AR T o 8 1) I IR o H O 2 5 i 7K, D 7 % I B 46

5 A PR VR PRI L«

VIR 2 N N 457 70%,80%,85%0%5 34 Tl FE [PRG o T 1 o I DL OB%IP9 S A Jhy RSN ZK Bk AN L FH ek
PRS2 C 1, PR TG AR BN A% 352 1 S AN 8 5

Bl vk R
1. SR SR BRI NS, i PR M R IR IR B A
2. INZEMRK, USRI B PR A . ol

(—)H 9% K AL il . 709677 A5 i«

(1)HX 95%iPi Kk 70 =Tt

(QInZEBAKALIL R 95 = Ft;

FRRE J5 IR RE B 70%I1) PR -

(=) H BO%IE kS e il i 60%iE i -

(1)H 80%iFi K% 60 & Tt

(2 mZEAKALIA R 80 =Tt

FRRE Ji BRI RS B A AR B2 by @OQOIK T K L A S, Atk P AR AR AR RE AR 38 W DA 25 R T VA T G 7 o

2.4 i (Acetone):  FI FIAE [t 5 L, 2 — Al BRI A Lo JB /A RE D s o PS8 bR ] T AN ) 3 R AT M
Ko AH—RIE DT, 2 FAETC /KRS AR TSI K o
AT 3/ IS TR ESPRS 5it (25 S A 2H 2 R AL, B LY 36 =24 25 402 it 7K I 1] o

3.1E Tl (y-Buty acohol): 1E T BERE/KBE T BN 55, 0T 5K RS AHVE £, 0 FL AR REVS A i DA e aE T I8
AT AR AR AL L ZRUE /K 3 T A - FRERAR A SUE o - AR RE I -5 K T LR B e ol 156
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R HABUK 2 0% RS e B AN IE T BE, 1E T WE B n ol EAR A A . IR T BERK A LA D5 I
A RMEAL A R G5 R

4. LI (Dioxan): LI RIT BT S K (I3 i s 250 R0), RE IR S 30K AR &
I BEV R A A2 Pl R UK, th AT WA AR . K IBERT BA 70% 7T 4R, FF 220 90% A 4 — 5 234,
RGN . R O BAH A ZTC i AL S5 AN RIS X R PR A 2R sl 2 W A I A A mT A 31 4
Mo

AL

N AR /K TR AT AR ASTRON A SRR P A B LA BT R, B w] DU /K o RIS bR A A 28
BN BHCE T M SGRAT N, DI AASE A AR ) 1 A T I e e (H PRS2 (UL A, JF A
HRERSEk, BR2igsh, I AH k.

E=% E W

PR, B2 RN ERE SR . HRas2@& s aiih &, IS BRSCRAEH
W ARG IS 5, BRI OIS AR A, DR Rb 204 Foft B v L] 55 S RE ) A e AR 5 PR 8
A, MHGKG, R AP A RBNE BRI T PIRIREATR &, 37 i i 3 IR ks
FLEDR, AP IR O SR U, IR S oz 8GR e s, AZMBIEIPRE, ILRAITK
MRIZ AP A ZE W], AR A — R o iE W R S @ WO — i Remi Ak H A, FopTEAH
DLEW LA O R BRI G, WALRPIRES B, i THRAES BGMEN 25, i 2408
THREARTH RE, AR HEYPRE . A0 HEILEVPIRE, BB S SGI T, &
WY Je gl m] LR 2R NP B A e A TR

EWIH

BYFRZ, IR —H9, 2%, K, &0, HMmsE.

1. =R RERCOVH I FOEWIR, e in, WEARS, SXOERsiwn. £iEdreth, 4
GRS AL, T RO A A R e g, ARG, D, HGUE RO AR, AU
LR ANANE, — BOSBRIHLRIEWINE, NRALGHE 2 PIFWEY . A T AEHSL R, 2K
Wo o2 FEAFI—FREHIR, e B AN ORI RS2, WA SR>, A S ARG, (AR R
Ko HERMRE, HONTERCZ AT .

2. G WR—MIRLFEG, EREHIZEN . ALUEIR NS ABA R TR ARG, X — S, —
FHIRRTHRA R o HEUDTEEE R, FEREVN, AREBRAZINIE R, HIFER N A 2 R 30
FERIEHIING, BT DAL SV LS it EER TR A — L8N ) fRAIE 58 i A B 3 HE IR

3. Fhfuh: ETICAC BN R LA B IR, B R AE IR, AR BRI R N T 22 )L
AT SREAL RS, CEIRMEBCE LT g A 5D FIFHEY, 2B AR B LV A .
ANEERMERIE R, BB, ARG A REALE YIRS, SO AW A

BN A A AT I LR RN T S B ZL AT R 2028, ol N A4 R A — TP R P9 B B INe), f
—LUJYL A R i 2 S SR S A P A A LI ), S S N RG A 50 S5 TR B /N
FNEYIF, I EH— UGB, AU RIBY A TRE, — 2D 2 2——3 /i,

W LA th T H gk A FRLE W] e, (FAEIZXIFASGE BRI SR KR 58 e aZ IR, DRI 227
ARBPOCHREIEWG] D I, B LN AEZE B o 23R — Bt [ A8 i 42U 0] BE b 3B W50 B
A M T AR N

B AR 2 T B R ARG, R T BOKIMR S5, WA BB e 2R, WAL S
UL PERFALANAZ NG, A5 AR i 2 (A S o
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F=%H B W

AL GGIEIEN )G, BB AN, AR NSRS, BGEN, X FEr
AR . AR PRI A 5, IR EERES DR fr 1~ 54— 60 C AR NREAT . A I A BCEANIE 2 5 U0 R i
EYIROG, DRI A i AR Y LA R

FIAEES A AN S AR, 2, A TR, o) S B WK, i 2 e i i AR
20 ROWORLD o A b WA T K G 22 G5 T A2 L BERT FINFABERE (K ik BR 2 o DT AT IR A 42 5 6 20

Ur 28 AR, 35 RV E M ISR A E A R TP o A R A il B TR AR T R R AR 26 . BT
AT AT — 2 A AL, 8 i, PRER . — FRCEESRAE 52—56'C 2 [), IXBE W] LASRPE AL 2t w0
J g% o AL TN ARG L 2T DA il I RO BE RN T St o S 2R vt R A i, & 2R IR A 5
AT

AV ROBAR,  FCTHAR Y B gk . A Ol 60°CD F T RELT4EAZN. Ho I TG J LA SL IR AL
L, RO TR 2. O TR RIPE,  rIE R iSRG, WS, AR,
i

Tggits: OISR, R RIEHIRIG SRR (A, I RE S4C A, ORI, WAt T
R AT 28, TN 10—20% g . B RERS DA I R AN AT ZNRAE RN, TP .
RIS 7, BRI AN 5% 4

AR ADEPER ARG R, A TR, T T 4R, BERSDT. 8 64—T71%, (R
TN D5 AR IR vy 384 0y i (VB 1 o A N B T AR A IV Y U rh A — R ]

SAadr: RS OEIEYI MR, FOREIN G, EWAEMRE, SRR, AW, WAoo,
T RAT U, TR e AT AR EEEBIPEAN L .

GRS I TA) 0 S AR RN N RN EE R AN T S o AEBEANRE I R, ARAS K /INKT 58 BRI BT i HA P
A ARKFEM . S AN TH ZERAIN ) A REAE IR A Ly, i HE LA A REIFILLAL S, s 2
Z R A BERE W & o RIAE A BB IR v A inn = AR 4, BUEDI R NP B thE% 8
HAPFP, H, BRI S R G EHCR HLE LR AR S S H A . &2 AR, JLA
ANZTYEARAEME N Sy I M0 AN, SO I (i N AT . SRAAZHER, ARG, TH LIS 2 S5 I ) ) LUE 4 SE 4
2, O TR ATREHERRE I, RIS LAy PR = A T DU AR A N 220, SRJE Ry
FE R A IR S ok, 0D IR 1—4 /N, SR, R RN S DIRY, antiR 2
G AE TN TR AL G i AR

Emy a8 E

G, ek g e, WK, EW], IR I\ R e (R I I H N T A i 1) C A
W, B, ARGV SRS AOFR S A, XA O G, A HRREE S, dE b niR T4l
AV AN B i A 2EAT )

B KERLTS

A EB ORIV BB U KL, SRR, BRAERI S TR, AT TS ) )y,
(ERLIETRE ATV i 7 N

(ERSIihpRr Sl S KR EITIRSIRELY IS S ORE U N R G R LN OPIZE” S

THGZRNAE G, WA HIU NI A . WEIRAICH BT =28k, R RURTRGAT
PR REAT I AR -

2UMERLFELRHE, KGR ] AOBE RIS AT iR (BB R 5, TR, A TR B
TIEAERE O CELAZARD BN LR A T B AN BRAE Y
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SR I SN A I P, DO R BGE B AME IR R, URIEA A .

AFF ARG AR AR NG T3 b, TR AR SR AR, M PA R — 28 WS R
BN K AT LA H, A5 TS 8 T A i

5 He e AR [ 5 B AHE, DU IEES A e, STEMEY), HERHI ) F e s

T AR R R I

LAE R AR SUE H A A TSR I R R E I LR, i B S AR %0 R, il
PR EH 2R S i PR P 88 v PR A IS MR, S, S 2R 5 AR P I P 4 et G o L o — SR 75 60° € Af o

2 A IR AT I, AR EANRE RN B, IR M A S s AL AR, (SR, AR,
HRALM, WHEZBMAF TR, BRENEK . 5 S BS i E FAA G KR, WaERh e
&, AR AT B A R IS, A A B A 1

S A N R R, DRI sete, A A i s

A AN R A SUR AR T R, R R A LUBCT, AEA AR RISl F e Tk

5. FEREFITY AL 25 4 SV BN T N B A LA, N SR h o, R

6AHFIZL N T AN, BRESPAL, I EERTT A8, URITIR .

7.2 YA SRR VI T — AN SR, UG HES — e B SRR, SR & B AT, XA
FFI R

8 AU BT, ANEABEIE, FE AL ERB E, AR fE R E B NTA 7K O A H AT A
RE, PIVERIREE o (HVA R AR 2 DR A A 22 Tk DRI R RS g

. AR
YA 2 KB JE, 52 TR SRS I 5 P LB e A 7R S AR [ 250
LKL 6—12 /N o
70% 5KG 2—4 /i
85% kG 2—4 /i,

95% ks (1) 2—4 /i),
95% ks (11) 2—4 /Nt
100%5ks (1) 2—4 /i,
100%W5Ks (11D 2 /It

. HZE (1) 05—1 /)i,

10. —HIZE (1) 0.5 /pi,

11, Bl (1) 2/t

12. B (1) 2 /Nt

13. HZUH,

TESEBRERAES S & SRR K IR TR o LRI ZA R RN, 2/ > BRAE K, B YRR v Jok 4 e A
FEMRIR BRI, B R — e id@ e, NER K. SEHBKIRE, WL MmIEHSE,
FIRGEL N, anJo/KIRG ] Bl 5% RS R4k Al ] o 2% BRI A ARG th KOS R L, B e
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B ERAN 5
gl 0.029
E{IE N7 0.1g
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T, H LT SORE S A R R MG A LA
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(10) L 0.2% 5 fb 41 5 3-5 434
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(LA E R, I, .
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I 109%AHRAR S Sml T hHh, ez M 28WZ/K, FFUar= A tadise, 4k Jelrins g,
WUFE AR e A1l ARIE NN S SA LA Bml, FiP A BBy E, RN 28%a /K, ERCH DN 1L,
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(8)  9BWiFAEMb. iAK. IBW]. B,
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iR SRONLTYERRIE G, ARG, RO, PR A,

E S BUTE

Weigert [CHfNLFAEGORIELHICAHVF2ECE, AR Pk v e SR MEAORIAR,
HIE L SRR (B9 50 R4 . FOHIN e 405 1 oo InERREE 20 1 5, WD P e derie = 4x (1
ARG R, ST IS (. TRARE G LR NG A e, AN b, 2 e K je
INfA], G ) r A BN LB, 2T AR 300 2T e B7s S AT

TR

EREEEAT AT CBREShADD 1g
IR 0y CE ) 4-5¢
ZRIRK 200m1
29% — S A BRI 25ml
9537 K 200ml
WAL R aml

et ERIEMER AT (IR BT 200mI [IZETRK A, N 4-5g (AR W), IR CMEREE, SR
JE AN 25ml (1) 29% = SALK IS, DRt 2-5 205t ARG M2 08, B uEAE U TTEYE TR
FAThHE . M S R IEAR T BRI DT — I ENGERE, i 200mI95% K, /NCaBRZKIN#A, ARIRBEFEATDTIE
filt, SRJG I LIEHAH G, #NEDINAZE R RS . B N And (I ERFREI AT B o PR iy AR Im) 25—
).

2. Verhoeff [ ) -4 Jetiyk:

UL (SRR

(D L5 FBE b o

2 Verhoeff 44 15-60 4%l

(3) DL 2% =Sk G R 4D

(4) JKVETRLL 95937 b b 2= ..

(5) WKL,

(6) PLIR AR Z -0 Ven Geison [GYL 5 4.

(7 i O w43 - N S

gEOL. SO LTYEiE R, e A YT

TR X R Ok e T B, (ERH AN 55T 2T 4N Weligert FGRUR T

TR

¥ 1 I ARZEINFAE T 20ml FIJEARE, WG, I 10— S Ab Bk % 8ml Hiikr; FnA 8ml [ Lugoi
M (L v, BB 2 T, ZEEEUK 200mD) BERRRGT K. BB T AR 2-3 A

BT BBEREE

HEWTANZRAG (WG BENE . RIREIESE) ZERUNRSE. ER AR N
IIES By, AW T/KIM S8 TR . 2k ST IRE R R E 4k
B MESRJE T AR R ) iR Bl X ER R AT G M . RIS T2 BT RE S AL {1
R
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Wi EHEAE AT IR AL ZArh, I LU IR AR BORE A7 76 N 107 40 PR A

FERERAT I T, IR Y v de i T LIAE W AR D A, AR D 41~ LA A g
RS HRZEGL AL ) V2 AR 5P AL, S IR 25, 950
IV, 5P Aer O 55, MR g e, PR b2 I3 S bbae I s s e Wi bt i
SEIGERHWEUES . SRV AL P IR BB BCERES I, X R RRE
RO o MR — R B, & B e (37°C-60°C) XTAHZRY) v Btz

R UAEHT

MR G, MUKERBCARED) R, DAAKES P [ 3 B, o H v B R R e
EA[EE IS
. #RFHII(Sudan TIT)%th %

AR

(1) [l5ET 10%H B2
(2) KUY Ja KUK R B AT 5 5 Ao
(3) GZEMKIG, W4T Harris HAKRZE SO ARZE RS 1-2 258,
(4) AR,
(5) JKIEJE, BN TOWEHE 5 Fheh,
(6) PNTFHITGE ) 30 el i), & F 56 CilA 1.
(7) 75 T0WF9HG stk 5-10 04,
(8) PETZEMWIK T, Rk vI s T b
(O VIFB T8 b, KU1 7K N O
(100 H bW sr
gill: el R e R e, IHARE RIRAt, IRIIRAE G,
Atz R
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Sl E

1. 5PHITBGRECEE: K 0.15 vl 5 PHITEE A T 100m 17 0%iP RS sl 4l P i A1
TOWPRR A (&% 50mD), I FH I UE, BrAs vl RN AR AL

T RGN, AR, A INPRE BN R R, BRI .

2. H W A

A B 40g
Z=IBK 210ml
HH 250ml

AR 45 b 5ml

SN ISR N ZERK R 2 /NI BRI ], R I H R BRI, A
15 3 5h, FRBEE ARSI k.
. FRSHIV(Sudan V) (i

IPHIV AL, EIFHIAT A, 1R IRIIRR, 225 S0 uE,
Hgh R T H5FHIL
Yt LRSI YS ke A M ), A
Sl E

¥ 1-2 TR LT YN SEFRS 70ml, 10%& 484080 20ml, ZE4%7K 10ml, ik
AW, DO, B 37TCHATT LM, BURAEIERLNE, 12 /SR
A

VE: BB 5 KRR, WAk, TRIEIN, HILACH] 70%5 R A,
a2l FA AT 70K A, eI, HAN S Rk

giil. R EBL, LR PHITEE 3 i

SN AR SGERPAS
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MLAE R A tar], M DR, Jetai e, JFHm T

BRI

MHEAN0) 0.5g

SNEE (5 98%) 100ml

WA AT, AT IR A2 H

Jeti P IR

(1) Uk

(2) ZRWKASVES.

(3) JZMREA 10-15 734, 6. B LIRS IR -

(4) BUMLHIRE 6 =T, AWK 4 =T, #E 5-10 %0 E ki85 6
(5)  60% LML 1434k 2 1] BT T -

N

(6) Kk
(7) Marry [KIHRAREE 4%,
(8) 7Kk

(9)  H b H il B e dsf o
g Rl R, AR, .
VE
1. Zr gt et ek A AL 2, N5 B S T0E

2. 60%LIE AL, NTEE MBI R AR LA R LL A, ) TSN

=T BEERMAREE

B IS AL RTRE e AT A S LA e b, FORIRON RN ANE [ RRE, I BAZ R (5, H¥ 1K,

109
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PUARIRIEIG, BEIR RS2 SIBOR, DNIAURBOBT AR AT, JERINRE . BEIEAASETREIE, FURREEM—Fh.
KA SV HOR 0 A 5 G AR I P8, LGRS A, W RTINS S0 o PR TR R PR 7
HiE RIS B

ZRE AR, SRV AT S T OB B A S Ak BLASET S, BRI o w4 o

—. IBR—Schiff Gk (RiFR PA.S)
BRAE T
(D D) A s 22K
(2)  O5%T R /K 5 /3%l Bl 1%it R O59eIRE VA ik o R 717 4 it N JE B A D
(3 ZEVHIKYE, TO%IH ks Ut
(4)  Schiff [ 15-30 734, (Schiff [y A VKAREL H T4 3 i A HD
(5) YKL 10 438k,
(6)  HARZFEE G M 2-3 7748,
(7 WK, B, B
Gi0: PER R0, MR EO,
TR
(1) 0.5%iL itz (HIO,) /KiEHER 70%I KT o
(2) Schiff FikHl.

B b AL 1g
RIK 200ml
AN #h# (98.3ml LbiE 1.16 #h%, I AZEMH/KEL 2000ml)  20ml
i T VA5 P sl 1g

Bk 2T 1g DN 200ml 2848 K,  BEPEnBGiE g, fRA A S0°CEpE, AN SRR A 25°C i N\ fn
WA . BT, RGO O, RGN RIS 98, SRR A G
o RAFUKFE 2 FH o VB Ty 2 (i i, Yo m U R = .

VE R 0

1o B D (1 o B RN, ELR A B

2. W TCAKIRE RS SR I e 7], A e B, RIC/K IS RS, 1w HA S = mtl, (b2 p
JE R R T A0 3. T Gendre BRI E WBCR Befd,  Hldvktn R

TR AL T 95%iP ks 85ml
409 FF i 10ml
Vi 5ml

3. BRI A, AR WRE R, AR LU T4, RS IR,

4, s Schiff [GiF, Rt i HEm bE (AN e, B 5% 87 Hh i) i 50 P RN A2 75 R0
T S EE AR PR AN R AN, AT I AT 2 P8 E M I I = LR IR A A, W R R
Z, EAS, HARTReA R, RS R .

I SR

ARG LA LR -

(1) NGRS S, IAE HE Jetarb . DR BB S B o

(2) NP HERP ERFENE N T A Bk} i 2 sl R IEIE A g .

(3) BERAEVIE, BRTE AR

(4 T 53R H

W R (AT LU LR

1. P. A. SHAayk:

BRAEJVEIRIY, A5 YRR T, SRR RS T R A, KR

2. AB/PA.S Jffik.
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TRV IR AL RE RN SRR R RN R R TR
BRAE T
(D Yl H B ATK .
(2)  3%lEFRIEVE 2 7%, N 19[S R HT =B (PH2.5) 10-20 4%k,
(3)  ZEWAKE,
(4) ¥ PA.S YR
(5)  PHARFERY: 2-3 70 8h, Kk
(6)  HWHIAK. Hh.
gESL. RVERR R, PR, IRA MR, R R
3. kT (HID) IAB Jefhid:.
RN B U R R B R R MRS YRR R 4 )5
BAE T
(1 Yl H B ATK .
(2)  NEBE IR N 18-24 /N (8% 37°Cit ).
(3)  ZEWAKE,
(4)  $AB (PH25) Jeff iy,
(5)  HWRUAKE .
SRR RV RS, BRI SR R

T
(1) 1%FTF B~ BRI (PH2.5)

iy )7 2 1g
VKSR 3ml
AIRK 97ml

¥

(2) =% (HID) ¥

TR R R e AR R AR 1.2g9
TURERR g AR R R 0.2g
A0% 5k 1.4ml
ZEABIK 50ml

Il e . 5 PH . 1.5-1.6

EWY eRPFEeE

RSN NNEEFAEEER . N E TR RS AU SR LS g A E T =2 . ] A /R 5
MR, R ELED) A Gty T DU v R R B S A AN K A BB 2% 17 2 A R Lol s v P 7 A= RO oK
o Z N ] AR FR R 25, AR £k 18] e 77 AR IR B E U M nl FH R TPGRS Ab Bk 25

TEHASRGELEOL T, A0 AR P AR IR L5, Wl as. RO, SRR B, WAL
KRN I 4 a2 1 5%, MFEZE— LUk g 8 in LAIE A .

. Ak Yk

TEM PR M BB LN AT STk =, — s TRIFVE RSN, ARSI HE L Tl fE
BN 0 LAIE BH o

Perls G5 IG5 [ W s

(D AR B K.

(2)  ZEWAKE,

(3 2%WEFAH (B 2% REFHERGW (HANES) A 15-20 4741 .

m
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(4 Z=&KUE.

(5)  JAK. EW. B

g Y REEEO GEEED.

MO R R OMBRCR AR, WL T RO RNN, TR A AN KRAA7EN AR A,
Sy TR0 o AR/ I DU 55 FH AR IR % 5K s 001

OEANRE N GIEFEM, B2 THBEFE A G, 55, BEEAS ARG
R, P AT OB 2 20 (1 SR 00 22 s S (0 S gk 5 It o 5 5 € 1 S s H R

Fontana [ 44ty

UL (SRR

(1) [5ET 10%FF i () 2H 233 g FH 25 % 5 A0 1 52 A

(2> AR

(3 Getapy— D, T .

(4 BUFTEBKD 75T

(5) BN IR, HE TR 12-18 /M,

1 SYlHPR AL K W i g /K, R ILYTTEPAAR, AR5 TN SYolt PR /KA v g, i IR o B
AP Y8 g e FH T 5 T

(6) AWK 2 2%,

(7)  LL 0.29%5 A& /K (7 5-10 43

(8)  HZEMIKYE.

(9 BN 5%l HRIREN 2 74,

(10) Rk

(1D WFTHERR, WHIRARE—ra gk,

(12) WKWK ZHAOE . el .

ghL. Mg RN,

VEE

(L Perls [GE WG BOFMFRCH], ANE AT .

(2)  Perls Yett it fb, IRk G0 F AR 85 K HL e nT RS I Gk T 1) S /K ok, 1 I FH 2817k vk

(3)  Fontana [KHtaik, VIR AERMNAEBITR G, TR FRENGEHIgEn ), DIEEEER

O, B, SRR, B s A .

(4 — RT3 FH— 5k U) b AT R (3o iRt

Bb: iPE (AR Tr ik

(D PR AK .

(2) A 0.1%-0.25%r=1 5 PR KIS N 2-4 /NI, ZKPEF ] 195 FR/K B 0EE /K Ve SO EALET 1 e,

T0%i0 G 50 Z T, WL 1 =T, RSO ALEE 2-3 /NIk o A5 N 450 LAGH My A BEA0 25 e A O

(3) ik,

(5 HWRUAKE .

FET WHERAARE

MR HL LRI TT (PR FIARER I T 40 i LA S b 28 Jee Jot 4T 44 2 1l o
M2 IO AR NI B RN R AR N BRI ——Ebidk . /R, W
MR AL R . gk hh, B SRR A2 S 2T e JE [G/MA
MZ T LR AP T 4 . P ey iz oA TP R A e R 48, -t 2 TR
112
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NP, ST RN R AN LA, e R SCRE I, RS SRR SE S ThRE.

L HLH I HE Jeft, XTSI S SR, SHMGerd, SERINITEVER . H Rk s e
MY A . Roger [GHIL 5 LT 4E:

UL (SRR

(D AU A ik 22K

(2) KO BN 2%200kE (2 =ZTHE0UKE T 100 =T 95%iIKE) 1 12 /NI sl B [|), 5 N 80%1E

PE—F.
(3) HEHZEMAKN AOWHRRE W, £ 56 CIRMNIE 15-20 /8 (ULl v LR, JL o) S5iE
EH K)o

(4) fEARBKPYE—TF,

(5) N 20% P FEE 5 408k, JE N BWHITE

(6) LAWZARIL T, o N A 1 2%,

(7)) Wb, Ja 20% s 5 208l s SR

(8) HZ&M/KYE , FFBON 0. 2054k 4 15 434h, sV 2K M.

(9) HHZEMKYE, o T swiifChRmah b 172 434

(10) FREE A FfH

GEIL. PPLR AT YE B2 AL,

2. EEVIARIC

7E 20m I L20%AH R AR i N ZK, e R T AR DT oA 1k, JE NN 10 2K AT 20ml ZE 1K .

FAT BBREEEAREHR

—. Feulgen K4ty

%71 7R DNA 1) —Fhs i HEBEA U R AR /K AR T, 2% DNA FR R eEnd, fuff I AeU A% IR ) s ik 2
#Ehok, SRJETS Schiff [FI N, AFRegRa =4, HT B0 ee v R an s & vH s 40 i 2k 47
A% DNA 05037 X e )

ety

(D PIRHABEE K,

(2) ZEMB/KVE, ANHCI /KBRS VE.

(3) ¥ INHCI 7K¥5# 60°C, 8-10 734,

(4) HUHHJE, INHCH Ko, ZE1RKuEEaR.

(5) A Schiff [GH =3, BEHEE 30-90 434t

(6) WAKFYEEL Bl

(7 FRBEKS B A

S5, DNA 4R4r{h,

R R I

1. INHCL. Schiff i mc Iy vk Wb

2. LGOI IR S . AE TAHZIE . T FE 85ml, AR /K ZyAk 10ml, PKEEEE Smb C ) [ 5 vk
FARLTF o A INHCL 305 H PR AK IV TR) 75 A% 423 1l o

3. SUsELRiR YL, Ml A e A R Ak,

T AT X R B RV (PLOTON 2 R9%)

A= 41X (Nucleolar Organier regions,NORS) & 55 s A% BH 4 RNACrRNA) (1 4L (o 44 1 i I 5 wg R P lE
HER A 5%, AZHER RNA D B e B A AP AR R B R A i DAL, TH 5040 B 9 1) AgNORS %50t v Je ik
ST I . SR UL VR4 Plotor Yt (R Yeid.

BRAE i

(LD PIA B A K.

(2) ZMBKVE.

(3) EEF K.

(4) PR % ploton A %3, IEIAEE 60-90 405t
(5) LB TFIKVE.

(6) Z=MKE,
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(7D FREKE Fo

ZE L. AgNORS o7 T2 A% Py A2t B o SRR

TR IRIHC 1 -

1. 1%FFEZ . 2%H RIS (CFFR)

F R iml

A i 29

ZEFK 100ml

2. SOWAHIRAR (Z3)

EI & 50g

FETFAK 100ml

3. ploton ARV

¥ WS St 122 M be) T il AT A ploton FARV R

R I

1. S ILFTEEBREED.

2 FOVRBCTRIIT, IV 542 L0 P O g PRV, P DAl Vs A W IR
3. HNHRZERBEAC L E TR AR B IR AR .

4. WY)E, H 0 1%EALE 0 1-3 8, nE SARE, RS

FtTH NMRBERREZ

Mallory [CREESER 7R AR FZ YL (HIFR Py T. A)

BRAE T

(1) [# ¢ T Zenker [ ER AL, WFR 10%H EEE A1, 2 Zenker [GRAREE, WA b3
IR geta, (HILEE R A

(2) AR & Zenker G EHIHE, B4 Zenker [CHACFE (K] . LRG0 2 i 742 0. 5%fill
PR IER, KRS FRZR 0. SR ACHR AN A i A

(3) &ZEWKIEE, BYHET 0. 25% A 5 704

(4) SR E, BB AT SWHEmRE T 2 2%,

(5) SRR VR SG, A Mallory [GEEESIR I8 AR 2 il 2-4 /i, HR K] 18 /LA .

(6) TRl 9SWiEiHE 31k o

(7) SETRG K .

(8) HZREW], Wkl

gL PRI TR A8 e i (0, LT YRR R YR (0, 1T 40 PR F) &5 2 ZEL SR 4 4 U e vk 4T (i AN e £
IR 2 AL, BT Y4Ea I R .

[LWEIDARrS

Mallory [KBEEMR I3 A 5=

{72EEN Y 29

TIARF 0.1g

2K 100ml

SELL 50ml ZEARAINPGA IR IR AR 2%, FELA 50ml ZEIR/K RS IR, F5 IR AR ZKISMA H G IR &R, T
6-12 ™ HJEATH AR, BES R ERI 4. S, i S b &0 0.2ml,  DUJE L .
Zenker [ [H] w2 0 LT [ e 7 TR .

ENT mEREMREE

EHRY A b, BonglsE e F g k2 Gram FCg sk, s Y aMIRANE, 0401 43 0 K28, Gram
CGRHPESH B A Gram FGRAPESN B .
SRR PR PRI, FH Gram [CY kgt — A E . A T BRXBHFFE, K B RAMRE L &
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REHRZMGOTE MREOE, RAPERRIEE IR ORI, SORGTRIEFT B, XA e B

6 55 25 UL IR S A% A TR RBR IR 1 o
LA B RO T R GRS
IR B8 5 G AZAT AR AL, (R

R E R H T FH L Levaditi [CAIZABR G A A, AT G @R H Wartrin Starry (K

e

KHB o> 5 B RTAE HE QU] F b SR Hiok, (BTSRRI AL (k. Wil PLALS Bon A (ks i

KBk Crocott-Gomori [G/NIEfk.
—. Gram K4 this:
BRAE T
(1) Y BB 4K
(2) g5 g 45 7.
(3) HRAKVE.
(4) Gram Gt 1 73%h.
(5) TEMLPSEA /b (2D A et 1k)
(6) K.
(7)) WP PE2r gtz 1 3%k,
(8) Hk/KIEE.
WK ERH . B
E: Gram FCFHME B 220, Gram FH MR R A (0.
Gram EIRFIAEC .
1. g gei(Lillie [K)
5%k 20ml

gl 29

I 35S 1g

ARIRK goml
2. Gram [GAlVE

Tl iy 1g

A A 29

ZEIIK 300ml

3. A v
Lugot [t 2ml

PR T 98ml
Gram U] 4o (Bl R %)
BRAE Tk

(L AIEY) A Bl 5 A K

(2) HE K¥igtn, A E .

(3) 1%&h i TV 44 5-10 4%k

(4) 18EGB0M Lugol AR 5-10 7304
(5) MM, JEACRIENT o

(6) g —HWR@A: D) E LA,

(7)) ZHRYE 2 e

(8) HIZKIEM . Wikt .

g5 Gram PHPEAH R M AT R sviita, 22 t, HRIRLA (.
R T

1. 1 EHERE SR, 45 SR K

2. Lugol KA.

T B IRPURRAT IR G (192 (Zienl-Neel son)

Fr R RPURAT W R AL PRI Z MG TIR G 3k, W R B R G BRI . T 5
I, A RIR R LA BAT R A . FFRMIRI LT R B2 RA 0, WHITRRZORGA, HEEr 6

X LT AT o
Btk
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(L) PR L

(2) AR AR TUI R B, BT b, AR, 28R4 5 78 (B 60°C T4 30 4
BIAEN 2 434,

(3) Kk

(4) L0ERMRVWTKE 201k, VIR RIRAkar 0o 11 (7 WAt 45l

(5) WKVE.

(6) FFAZE DL 0.5% W /KIS .

(7)) WK, FEW . B

i PURELt, i,

TR AL

Ziehl-Neelsony AR E Y«

B b 21T RE TR (2 5.95%) 10ml

S04 Bk PR 7K 5 T 9oml

= PR M6k

FEARY) i KE NPT 2 T WA, D T 54, H 2GRN e IG5 T3 3.
e T
WPIAENZHIR, (e +2 4 — FFOR T a7) B 22K .
OTE4NE, 5 FFEHH 10 281(60°C).

) A KAV

(DERMARE 7310 2 v

(5) H KAk

(6)0 . 5% Bl R BH U 2 73l

() A R AGEDE

W IK LT

(920N 80KV .

AW /K AR T

ADAEFTHG -

Q) FFE, F2OEE sk DPX A PR it i o

g PURAF I WIS e, B RAGO.

BT -

4xM% O(Auramino 0) 1.5g
#7718 B(Rh oolamlire B)  0.75g
o 75ml
Ty &5 i (50°C ¥4 10ml
&K 50ml

VU, ARFEE IR E AR YL (7

Levediti G2l 4 g ket s

(1) DJHL 2-4mm JE A ZHEUERAE 10%48 /R Ty AR [ 5 24 7N o
(2) WKL,

(3) 95%FHG 24 /NI

(4) ZWKERHLS UMb,

(5) 2WHHRARA I (W Ab) B H e — Ik, 3-4 K.

(6) B THENEEFIR—MH/RK SIS IRA 1-2 ROEHRE TR 4 %, /KSR 5ml fnzk s 100ml) .
(7)) YETZE1K,

(8) A A 5k, M. .

ghiL: ek R, T RR T,

Tiv BRIR P. A. S(ELAEZRYL(D)
(AT R 2-3 ek, Bl 4K
DAWEE TR AL 1 /N
VPR IPVE 5 73%8h, &KL 2 78,
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WA TF K (Cold SohifF)ii, 15-20 434,

(5)0 . 5% fhsh Z VA BN K V9 B B CE e 2 7k) o

(6)7K ¥k 5 44k

(NZEWKVE, & TORKSVE 2 704

(WA ST 21 YL 30 734

(NS RELE (Ve Z RIED)

(OZEIRAKVE, NIREEGI 30 FHEH,

(DZERAGEDE (Bt FWER) .

MR SEREE . KRR BRERE B AR 0. MR R 2 B Ra @, S a4eRe, 15 Rst

75~ BRI AR G Lk
1. Mann [ 3L EE e eh gl
Mann [CHIEEFLI g0k, 2 —Psr i ge ek, £ HE Ul Bkt Bos ik, HIX
— YL LN HETE R
BRAE T
(L) Yl 2K
(2) I Mann FCYHL(D, 8-24 /NI CASBUELHTEL )
(3) 7MKL,
(4) FRIE RS 201k (40w A0 2-3 i, Jo/KIBRE 100mD)Zy 30 Fhd.
(5) PR 7K o
(6) “HIZREM . HH.
gE . Negri Fo/MAL (4,

EwnllGEIR

Mann FGUL .

1% FF Rk > K i 6ml
ANHHLT K TR 6ml
2RIIK 28ml

2. Nacchiavello [GH: (D

(L PIA i 2K,

(2) L 0. 25%fg M i 2T K Gt 30 434

(3) H 0.5%Fr i o1k 2 3 Fbil.

(4) HkKVE.

(5) I 1930 B 22 45 B e (8, 15-30 434t

(6) 7Kk

(7)) Wik B, BHH.

gER AR, IR AR g th, RN R,

(9L Ny CE NP UMY

BT FHRREERBEA

PGB 2 P e B A LA HR . L BB ROR DRI e M S 7 AE A BRI H a2, Hi
TIXBEFARLR € S I 25 A AL T 3 (KK RO AR BN B3 5%, 6T A0 N LURRE— SU R R e e et LA
AU Z [ A2 BRI HAT o IR S0 2 1 LSO &5 51 Bl LA B e, 76 I
WIREL A2 Wt B B S e b, Sairh IR, RO FE R TR R UL A
BB AP O A N R R RS, FASUL A BORDOIERAR o, BT A S A RoR, BAR ALt
FEYUAERIL, P MRATSEHE AR
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JRETHER G AU I LT Y, RS AR S P SR E I 2 7Y, AT I RIPE AR [, eIkt
—EMAEG| MBI . RIS ETHER ISR IS TLAREE T 1/4 AT HEP AR S B 2T 4, JR i B 2T i 2R
a5y NE (AR 3 O (R A= 8 W R S R L P 1V S ioFicrg A e = 23 N IN | IR NV BAcY i oS TR R
O, SO FET4E. 5 HE Qe rh 3 — RO an s, L F X e AR A . Geta)n, Al ] g
TR, 5 TSR AN IR I LT YE ) A2 A o

ISEE

A EEATETI S WA D AUBIRIIEE, IR A ETE 5) TME2 .

QYIRS TR TE IR ETHER O A, e .

(B) £ 4 57 s S TR 5 1 T AR S0 R I 2T A e 0 T 5 o WL S i I D AT 35 L, BT i
Ja BN

L RS

FAREF A AR AN TR 240, KRR MR T RO PR, WA FOIREF 42 7R sAAZLGh AR ET
UELLBED, B TR A S R LSS AL, e AL A LR A B, BN P
PRI SR 038 27, P AT L 125 PO 43Dt TR 5 1258 806 M BRAR £ 4

FAREFAEIAS L, e T e I R R SR AR LR, A IS AT K S REF A /b
WIAVEERE SRASIT R, ARG I BT, LR A RIS, AT RRAR LA 2RI R e
RS TE HE St bik b, ROREFAE RS B, DA RDIREF ARG UL R o, E I PRTEL IS b i
WA EB R,

Rl

(L5 5 PSR S 0 {EPRAREF S (0 T A st PR /ML PR A R4 PRI, bl TR
SRBUIRIORIALEL, (LS O B PR T 4 5 1 SR, L TE AR 2T 4

QYT ST S 3 S HE R AT AR T4, T T

(3) JEANIL R AL 50 R I AR, — Sy O A BT, e DL 5%
BEFEHG AN SR I ROREF A R TS0, SO L, NS 4 LR R 2R 1.

()WRFE SAEIR EIRAG S0 (el A RN IS RTE S 13 AT S, e R, T 2 AR T4
SRR, LERI, TR # EANTEIT VT, (AR T4 S 4 R T (A7

() PRI 6 e 406 105 A B 20 5 105 R0 R0 3 MR e S, AR T4 e, T B
TR LR, TR A 5 0 X RATFI TS0 PSP R0 0 T 00 B RS2
41 0 L G 1 B 5 22 S AR

(6 JFFTE L AT 46 FF 40 M AR VR Pl F 4 0 5

o METEAENT 4 R PERE I B HA . SR ZT 4 G o M PR SR R S AR, 4545 HE D)7
52 53 I IMEAR IR BE

b. ARPENEAIENT SRR LT AL, A FRET L SR B 5 T

AP I AT B 0T, IR 4 5 WL b ek /N B P R4k 14
R, ARG, TR, BTSRRI PR

() BAFEE RBIT: (5 HE Yot BRI TS GBI, TARZT A (0 e 4 < F R I
CERIEIR, I REFAERIE, ATBD T AR A

(8) AT TRIBHIMLIT, 478 b JebE R 75 SIS B RBIR RN, HE Rl DA, TiRRET
o S 5 TR A AL, A 5 e M A U BT B«

(9) TR SR S EE RIS I 4k SR FUREF AR/, LA i PR PR > R4, T
SETS I S PR T AR EF 4, O R T% 0.

(10> HET-MAE G0 5 G I S 73 0 S 4 PR HH L) 2 AR 2744, AR ) T
HUT

(11> FRELLE TR

o BLPEUSHIVE S IPERIE 5 AR, S RUIREF LI S i I R EF b ELAT 2
FEBLS, W% AR TN ELRe L.

b. UM EL 45 00T WK, AT HE W) Bt T 3 iy 75, e PARZT 4o SRR e 520045 1
BV, 35 SR PR B A
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ST LR A AU U BT B ) — PR 2T 4, FERIPIIB R AE 4——5 AT I 2T 4 Y
Jlo FRLFHERRE . BNTIARMEECR, B, Ea g A SVRHVEER]. SOD P s e R A 4L, B
I R ORI LT 4. SR LTYRET YE D BOE R, JetEas, S EZ A HE i ERItskipae,
EAOMARE . M2 N S RIELTYEA L DO, EADNAGEMR S, 3 T 4edett 12 T M3 41447
AR TR R A A B A A AR

INAER

(L BUEFIKEHA: AR 3L I L B KO R K LSO A7 I BERE A I, 3 2T e e (AT B Tk
o AHRIIE NBIRK, A5 2T YR BRI RS B E ML o 51 SRR RE S B, iR M 2T YRR B
IR B .

(2) SR LTHERNISWT: ) 2 e G0 m] IR AR AT SR ) 2R 7R, AR

(3) DA SE R MR, AT SERNE WIS S GEIRBI KI5 ) LT He L U4 2. 50 274
ROATH) T2 W

(&) FpR LU TEDN : X AGIRAT I SIRKOFEAELL . KBk 2 2OESE, #I2FJEqe tATB)
TIX LS NG L -

(5) L5 )y L YEAR AT SR (10 B PRI IS W 5 S 2 W SR LI AT BORRAABAE, 24 MEREAL e &
BESE, HASW 5SS W MO T D TG, ISR ) 2T YRRz L.

M. HEmiH

WM AISEARGERR A MG, E M LA IE R By, B = 2R T IR AHEA I LAhRIR IR O A7
THRWF AR N o DATEI A TI9K, e HE Zetrp g f, DRSS SE S8 AN RE AT, BT DL 23tk
(PSR

IV :

(D Loy iy WA T IONRNRETE, RSt RT AT A E Ry A 15 A B o

(2) JOJES PSR AR AR 2 O T s R 20 P (1 i

(3) 7 A 5 FL e 1] i 2L e P e 1) 26 ) A 4 € BT 58 < A AR TR 20 0 PAY 7 A PO I o

Tiv BERGAE

PR MHB A BARSBER Ty, W 2B R RS . RRYERT B R SRR . 20
LR, SR PRREBSAAE T sl O WLEEAL o DRV S T A Lo JULR S8 % S 8 Jrh e 1) 9
AR AN AT A, ORI S C A I PR BES W b LAY HE R

(1) F RS R DU RS W Bl I e (0 s A2 T s ORI 9 A OB Js A AE B AT 2

(2) WEPRII L /NERIE AT B9 FR 12 T o

(3 FTH R e 2——VLTe R A e a8 0 BITE, MUt Rt o) %0 -

(D) NIRRT EZE: JLR 80% AR, BB CONBITE, P LARE A4 500 B
P CRZEEE) AL Bh ST

(5) BRI LIRRE SR A BRI ABE I g € o B -

(6) (7] B I ol I ARG 55 L e R K 800 - i 7 Wb 2 B WSS R (KRG, I et o B, ELZE W PR
TR R RIS N, A e (s i, RIVAT A Bl 132 Wi 158 A g sl ) e TR i AN g«
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It S 2] e S T A g s N e RO R S

R
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(3) KN 25 200 B AT, ER SN i 5 B8 40 M B bl R A0 A 2 203, SRt B Rl i
FEAT A BN RN .

(4 B ANEEES A E R, XM RS RATR. R ETEA—E X R, FIH ABIPBS
Jetty, BRGNP RSN A, SRR RS VA A T

£ GERE BN R LR AR

Bk F o e T U SO ZLAMY, B O AN AT, R L A BRURE, HE BB RS
0, MRS . A I 5 AR SRR A B (3 SR DO, i B R et

J2 -

FE T REEEREN, FOBE, SoaxPRIFTES .

MOEW W T B ORI, SR O A RO R AN REAAEN RER O, 5 T80,
B> A AR S e R, AUER RGO,

I :
(L BEFRZH SENEH: MRARA GREE N ERAR, RECFEAB T BORTET
T (R P2 o

(2) Ity 55 R . B NAT DS, MO BRI & B 2 = B 5 T B A

I\ PR R AT YRRt

ML YE MR, AFAE T MRS T, ENTR R IR, b5 (s 2 4t A
ALHE i, HMERMR K. £ HE QRO R ®, SRR, HOMERE it

VAR

(1) AT WGP S LT YE 15475 -

(2) MAERGIMRIIZW SEE W 2 REAN IR 5 R 2T B X )46

Jus AR E R

B AR B
B R RA B AR Z 2R, B R b, HEEE HE b B B iE 0, MR E Y.
N«

TEMOTE S RPERE (ORI S B A SFA S (ORI S S P 2 P4 ELAMLR By 25 PR, 431
IR {0 ARSI B

o i
TR HE et EARESSS, MR B e
ik

(1) 8RNI AL, v HIA0 B G (ot — 2D RS2 T 2un 0 588 PA) 24 96 i 2 B R 1P 28
AT SO 2 W b 4 1 e AT RIS W {2

(2) WIS 4% B Hhy e (AR 5 s T (KU AT T T G i, ORADTIR A A BEE (0, i
ENSO/SLTEE SR
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EF—E REAALFEAR

E—1 EFFEE
ST HORIE I ST Y HA P —— UL OIS, 2L A PSR e T HE A i

(AN EAY IR 2557 N

P HEN A BARSL AR IR R ] 23 A e 9ok sk, sk ak.

G Gds SO s 56005 . T TR B2 IR V) 2 B 3 D TR R S e gy . e 9 ek 2 IR A
SR 2E T N TR, BAARSOEHUA RSO PUREAR, HATPURBUA RN R, G aBARm
P, RN RERA ZL Fe A e TE, LTGRO I R B R AR, BT R SO L AT
JCRAREE, EOGTRE BRI LA TTE IR, &5 RA G KIS , 7E3 SN H EAZ 38— e BRI, 1
TR oy W T AR

—. R

G PEICIR I FEA K NPT EBTIR  Fhrid E2O6ER, 5 SLARRE N (T st Je
RN E Y a5 2 BN R, E9OL BB Nt LUE IR H 96 PUR BUARSE &80, A
PR, M2 £ ORRIRY Ot (fluorecein isothiocyante, FITC), A, HE (O3
gt A, ARSI, S TR SRR el 389, o KWBOLIE y 490~495, ok kAt
Jeik K 520~530urn, I SEII SR GO0, AR AR I PUA I 9O E . @Y F I R B Ik B
(tetrametrylrhodarnine isothiocyante, TRITC) J&—FE2L bR, BAaE, £2IAM (rhodamine) HIRTEY).
B KRGS 550urn, B KR SHEHE 620urn SFFLL (A58, 5 FITC RSBk (a7l ELiEu, & T X

Fricgeti .
FIEPURPUA RNV MGG R, T GEN 53 LR =Fl.
1. HHEE
H 56 bR C e S DR B SAHN PR S &, LS 2 AR DU B4y«
2. Ik

Fe R DA SN MPURG S, PR REGEPUE, R EEA LU Rk (R et
T SIS S, TR RS — MBSO PRI R A IR A by L E A
Z BTk, BTl DR Bk R .

3. FMATL

FHRE S (O DU RAMA PR B i S AR AR B BUR SN, MABE S S EPURPUAE G W -, T BUMAER
PP G Z AL, W T PPk — M PMAZR IR R 8. 6 Bt T BT LB & H
PGB B PUFFTAE AL . RMAVE AT BURHE SR I IE 38, [RGBl AS R R R U5 (s S v Ak
MIFRIC BN, TE& RIS FEFNE SR R I Tk i B 7 ik

4. REARIETOCIE

FEXF IRl — 2R bR A b 75 BRI P AR, AT MM T X SO, R PR S A (bt A
LB 3 W LUK AR 19 6 ZBATERC, $T A DU FRRIR YO RHhric & ek (a9, i B #it
PRI DY F L R B R 2 R Al R HH RS LT A5, KPR 9O UG M LR A 5, IndEdsAs b CEED
AN PUETARE Y, RHESEIOCHIRPT A PURL SO, KL GIOerIRPT B Hiikss A1)
BT, IR FER A B PR K A

A

G B R A B RN AL 22 S5 T B B R AL BUR. (BTR) WOrBoR, e R 78 ek dEnt L& i
Krf. BT, ek AT ERAERIME ., R Brtha. A, AR E AT SR A L,
FF 5 & IR AR AN REK I LR AT LU 75 BN B SR (W28 6 A A e LR (1) il L. Rtk Nakane %5 A (1966)
ST B 96 2RI PRI 72, TR Eh M I 61 T B e AR B AR (iR P42 » Sternbenger
SN SCEAER R IL U A B I B S LN, A B B E AT T AR KIS, O A B T2 1 s
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FBENHE S RS IOCEAN LR, BAT UL W SN 4 SR BB AN BEAE — B 5 0 A= ) 2 P
g, W HIL Y RAT —E T AT AR R RS (R BB, B BT Es . R
JEit— D, ARASCRERIIORAE, JFREINBE HE Be iR gL, AR TRl i i AL T A 414
AR CGEVESEAL, TRAh T RIETOCIEMAL .

G BEBHE I HEA J B S8 9 YEihAT T AL, S s BRI s Bl LU B AT SR S AEDUAR b, el e
YUk, A BB IR R S AT, AR U AN P B BAT e i s P IRORL, e BB
N EEA TGN N T A P9 FR AR E RR RSE A

MERS BT, R4 T vA R B i, B9 nT T TARICPUAREAT e M A g, (HSERR L Re TSk
HIUL AHARIINEIFAZ . sternbenger 55 AFR I T-FRic AR B 25 LR 7S

1. BEREACI R TR S0, 1T HAR S SR, B AL S ST TE U =400 5 TAE e R e 4%

2. Mg [ N2 P T T BRI TBE A0 - RIVER S W) AN BE MR 1k B0 170 Jo) FRI AL RO, TS i 4 2R

TEA o
3. BOTARLMINETT
4. hk PHER, B> T NARGE .
5. fEfgbridRerh, BRERAEDUE L, AREL W .
6. WAL, ANAT AR FRIC A R IR R A 5T, A5 )45 SR A LUAIE o

RN L L. 2 P i o L, A AR A S R R RETE AN E N S & . R IR
SKIGT, f5 ok Hs B B E A6 (Horseradish  Peroxidase, H:: flO). HVCRGHIERRES (Alkaline
phosphatase, AKP), BRULHFP4h, A% ME4 4L (Glucose oxidase, GOD) 45, {H[AITE R AIANE M (4
FYHAEHRR, TEN ] B2 2R RS

HRP | 2 A THYIA, R BOR & s S 4. Bt o (B 2 1R AAR o R BRI &5 25 AL Rk 16— Fh
PEEEE OBidy 18%/c47), 4r#&A 40, 000 1E/Ki, SFHini 3~9, fid PH A 50 Zifi. HRP S TK
1 58% LU B AIGR FRESA I, JLrG Ty A BRI Bk, FR4mIt. BRI 8T (130 JoG Pk o B 1 Rk I Bkl
FEIR B KIS 615 403 k- 275urm 1 403urn; HRP (14652 FH I & (63 L (M03 AT B 75) Skffirs, LA
RZ (Reinheitzahi) K&7x. —MAN, FRiCEER RZ N 3.0 &4, AN<2.8, RZ fHills), B2l
7, STEEAL, RN, TG4 e

AKP & — TR /K AR, BRI AR T &8 TAE W L LI R BT e ek, DR T UK A
ZFE VIR, ERREABEIR 1. XMV 2 AR SR LT oA, Wl B, S4ife.
. NS, AKP[R7) 4 80KD, fiti&i PH 4 9.8, HAGMESZ IR SR B . 2B b H s Ik S N %
W, W 2R (Imol / L, PHg. 8) X AICI" BAWEAL/ER, EErE s, 1 H %% — NaOH
PR AKP AT HIEIVER « AKP RS 46FIA BERVEL 2 1, Mg IRIE Nk ok 10mol/L . HETR Frigish,
EDTA %5%6) AKP A3 FIHIEH] « AKP %8 HAT 3 s I BUseE, N 25°CHinZ 35°C, JLAEfb s N . 1.5
fso LA PPN, AKP oI ETE A R BN I 2= ). BN, 25— AS — MX FItRi#E (Fast blue,
Fh) A AL B (=4, W5 HRP AL =08 BB W R L, R (Fast red) AR PR I A 41 (1
ANEEEF=, i H A VETE AKP B S5 R, n DAL skt S R PER 03, L B A T s (1 At 55 H
A2 FA

GOD FrH ALY S w8, AR X it W DU % (Paranitroblue Tetrazolium), #47=#Lbita e,
ARV PERIE . WFE FiE, GOD % AKP FI HRP ik, PRI LA 20 23 N ANAEAE P UM A 25 0 4
PRl , SXRERT DAR 8 e N R PR T8 . {02, GOD 14> 748 HRP K=f%, BHKZWEALE, i
7 RIASARRPA e ST A L] TR

T PE W5 e O RBUH R, AT LA A LR LR

1. HHEE

FHES AR R DU R B SR AR AN BT RUR 256, B SRR RIE I = A (i =4, IR
PURPUA BT, RIS e . e LA g e

HEER D R e I —— R B IR ) ROV, S DR NE ARR e, T A5 Rl i PR
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PLHRP A, HRP BFEWEE HOp fE R CIE R, 5 HO BN R EGY), o HMARLAAERT, RV
ANFRAREEAAT, A UARAAAER, RN DA —E BT AR R 25, 462 HRP i1k HO0, BT i) h
2 =), WA ROK, BRI, R, RS, BRI, BETERG IWIEZ RAE, T
ilg S N A, TERANETERAAR (O TTTE, SALZTLLIEMT, IAREAL. Sk, E R H,

B AR, Pl RrmrEon, AR S RN, H AR, AR A 25 S AR I i bR i
Y, HBUSPER BT,

2. [k

(3720 e ARPRIC R e DU (— 30D SAsA T AN SR R B, B PURE R TR i bk S 856
EPUR E—dt (RSP RN B, SB— A MR EUA(—PD B ERr=Em, Wk
R PR (P DAUE bR RIPTRIN R ERE E, HHFEDUR 190G BIBEFRICY) (RIEEFREHi5R 106D,
RG-S HRRA, SRYSN . B0 KPR, SRS A K

(VRN B F PP B AR U AR 7] 5 2 Ry S PO A& TS & 2 PP, 1 LU AL T B

3. MgHrk

PRV P A N A2 G R I T K PRI PR A o T 22 A8 D -5 Uk 27 &5 (OB 3Gt o T
YUk RNV TS5 10715, 8% T T2 OV R Hon s P AR BN AN R g . FLREA s e
Wi G e s, 4 R Re e R PR, AR5 FHEE —HUAENY, K PtRE bR R SRS — Bk (R
HETEALPUR ERPUR) &R, TR SR L, A )Sm S Ea RN G, SRt
JERTAE RO S & e VEIMRINEE Ptk (RIMFPD 24 e bk (90 FIEEpiiAa R Ry M,
XFEA GENs —FAHIER SR, Dk, —PURIBEHTARR W — PR s Az B, RSB RIS AR 2
PR, BHAEDUR 196 AU R I Gk . et RS, B TR UA R R AR e,
S e R B S P PUA L A1, R T U IE R BE P, S T O VAR U, R A
THERERUE (3D &

Wi Ae v AR S IR AR i PR B i, B RO ORY T BRI RS 2k, (PR P EA 2, HF RN
OFEPEPLAR BT o, SRR SRR PR, e e PR SPiikgs &, BRI T Mot
PSTE IR, S ARG SRR T, WO # T HOEBAE DR b, TSR ) PR LA
5 h 58055, RVER S RE, ARk, MR T ik miustt. @bl o, I8 AR
SeEpUk, HpURMESPiEESTAA R, PrULRE S PUAL S, HEAIARE SIS, XA T AL PR 2
TRe MNRRUIXEEA L, TO4EARH], Sternberg 75 & FbRiC PR MIBEHE I BLRL |, #0577 PAPYE, bk
R, BOANHEN ZRREASR SR —.

4. PAPE

PAP Ve Mk A et vy, A SR B SEEAAARRL, FOER MRS B 28—k
SEEWIERAL, IR, BRI PUASI R A (PAP) LI B B TR LA R f5 454 1R,
BN PIRE I — NP, X —EERul, MUCEFHP R, mREA RIS, B PAPZH 34
AN 1R 2 DMYUEPUA D T4 G TR — NI+, HPIR HMIEEN, 3 A B A
(HRP), B 2 /M9 HRP HLik, Ho» ¥4 400, 000~430, 000 i /R, FAEZ1A4 20.5nm, XFPghfy 5t
WRE, VRN AR, AORRHE S T U, Petrali 5415, PAP VL LUEEM L R R & 20 £i%.
A NINA 72 G2 2 6% 1) 100~1000 £

PAPYEN ) z, TS N:

O KR EHARAT T PrikiG . BFOSTEFTA R PSR, AT PR R bRIC, 8% T Fridd i h
POET IR LSRR L

QRBL R HTRZEPURPUERN, BT REROMER, R4 GaEPURtiEE 59 kG513
%, JEH PAPIEE YIRS MteE, IXFE SRR I N 5 IR S 60 s N 35, AR (1 s s MRS b s
R, T RO .

@Y 5. LT, BEbric A PR SHAPURSE S, SR S, A BRIk TR
KT PAP VL, PR RIMEAAAE G SRR e e pu i, RIEEASZ BT 196G Mt diik, M RE St HRP
PUAMS G, AR PAP EEWERAEAER P UA b 998 PAP &N AT f74E —L49E HRP K¢ 52
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PP, RANIZ IR BUARRE S SHr IR LA S A, (PRI PT HRP HiLik, FTLAARES HRP 454,
WA RGP R Sttt T S0BR, SR R T 25 SR T .

PAP V(KA 2 b L PAP (1) 4628 h A 2%

W PAP 72 X FR AU (double bridged technique), s PAP VAW EE ZE0ull, 18 i M GEEAF BRI PAP,
TEPURPUAS G L4546 T L PAPIETE Z 1R 1, nI4e AUl 20~50 5. —MAk, W PAP LI T
ik m s, OFELMFFUAL PAP P HRP JUAIIPUE KRB B s A, FER: PAP AW,
RITEDLIR 2 AL, PURmEBE KPR S &Y, BRE2 M5 1, (Rsaim. QELMbur,
eSS —PUARMAPURAHSS &, 3 Ptk L& &2 I buAR PAP &4, RENBOER . X
PAP AR Z AL R IRZ, TN, RSB, Wl RE Sl RAERE S MO 1 el R 500 245 L PR T o

5. APAAP %

APAAP—if MERA R B U AR I8 ( Alkaline phosphatase antialkaline phosphatase, APAAP) /& Mason
1 Moir(1983) %571 PAP vE I ELAtE b, Hl AKP B8 HRP 17 &7 i —Fh 7325, # @ T R bR ic s B . APAAP
%5 PAP —FF, RPN AKP AR —PiR 4 &AL, 1 AKP Fift AKP HufRgdil =2 &9
(APAAP), BT APAAP & &4 1) AKP ALY B LLE m Pt i

APAAP VLI B A

(1) 7N UEE A S AL P e I S HEA T S s ZH U 2R e 0 ), APAAP VERE PAP 1 B £ (14
B, AT AL EL A RETH bR VR VERE TR, 1 PAP Y2 R ERK .

@) BBUENES PAP KB

() TEif B WETE A0 e 1 (0 e an i fb 22 4 10 1 BAT PAPIEANRE AR IR A

W RNFaE, HEERE, TRk

=\ A

4 A% (Immurogold-sliver method,IGSM) BFR G 4L 44 (Immurogold-sliver staining,|GSS) /&
R G HGUL AR, AR SUANWTSGEE, SOk R R AT AL . e iESE by b
FEAE ISR PR T

G 4 1 G s S UVEF R R IR AR S AE bR ic ). AR RIS IR, W — R st LA KB/
TINRE 20U S — R s b B TR AR 2R B o BORI BT RU 23 B, B840 23 BORH R B U 2 BN o 4% 53
HIAH S I N AR A3 R 203 =, AR U R (Or UMK 1 BLARK T 10nm)s JIRIAGM AR (43
HOMPRL ¥ BARAE 1~100nm 2 6D R B 7 HUA R OrEciRi 7 B4R (Lnm) o JREE)E TIRE 7>
RO, 4R AUN ORI T 20 BEZK T TR B B I . IR IR O B 143 B B AR (s, 0 [l
PSRRI 5 BT RN, BN o #7RE Tk 20-40nm (<5 1 I8 3= 20 e Kk 530nm (#1401
T IRLL(T, 60nm [ i R 5 BEMRC I Ko 600nm (KRS B (6 I 2 KW (. 7ECBE A1 N e A ks
HARAEE/NT 10nm, TG AT LA (.

1. Sl R Ae: (HA2>20 nm) Arid MR A S AT S R R DUAS &, 68 M atnl
WAL S N L, AN HEAT S0 SN o (VA ZR BRI B, BRIk, s B e, BEAZRTFIRIN
AU

2. B SMY O (IGSS) RAE R Y CSbat I, 7EXZR WA E it ol F, 0 R T Y
WP R SRS, AL FEPUR U S S A 1 BokL 1 A R T AR 2 000 2, DBEE Bl nl 7 2 BH P S B 7 5L 7
MR SR, I R A S OB E A kL, R A PR AL X AN i R U, [
SbRC BT LURRE 10 £5 0L R RH, AN ol il F B AT B0 e R AT L

| GSS 7 ) 3= AR s 2
(D) BB, 5IHABR G HSUL FRRMEL, 1GSS Vil A e U i g, THGES T R ot
PR LR A

(2) JUVERT o 1GSS SEAM AT AFEUKER I I, A v DL R A0 A i) v BB TR BE e, M
HICRER T G D) 7 i o 5E,  JF HLREVERA & R PT )5
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(3) JEALER. 1GSS VARSI URERS A SN AT, —RBCY L AL B A HERf .

(4) JPEFHE. 224, AR, &5, FIRFRA ] UK ORA7 .

(5) JHBSRRARACR AR FLIRIR, A UREF T 5T T VAU etk IRTS 5t X PUBELF (R
1117 FLREAS s IR R ARG R BT, AT SRAD T AERE 2 B AN AL -

|GSS VAN T2 A AR R 5, I P HARRE R A (U M T IGSS VAL H MU e LML 2 25001
W RN o (HA RERLAF PR IR UK A OCBEIA T, AR R PR DRI ZERE, 5 ths DI A AL DAL B3
VBF) AR S RIS TR F) 42 R 25, AR A PRI i) L

F=H

[\

FESR

—. RIETOCIE

1. Bk

(D UKEEDIR W B0 B 240 s 3 Bk AT I e, A U0 Fr B 5 FH G A A e, SR )5
K4k, H 0.01mol/L PH7.2---7.4PBS ¥t 5 4351, ¥ IKT, AR T .

(2) WInAMmiR2 Pk, 37°C 30-60 4k 4°C itk

(3) PBS ¥ 2k, 2&MmKME 1k

(4) 50% H Lz it v

(5) 9 BB MR

(6) X YLAn

OBAPEX IR, H CAUESL S A PR A R SRR AR, 455N BHPE. @BITEXT, H
HARIAAFAEREUR ALY SRR A RIFE AL BE, 25 N I, @2 X I, H S B4 et diiA s PBS
BACH; SRR, S5 RN A ATE. @IHERRES, Krbr it BUE () 58 R FR AR IC PR B S S B IR & )5,
o BIRDBAC Y B, S RNOAIITE (—23320 . SO ARSI Ik, — kiR bR id R R, kiR
Fric AP M3, BFEEE, FEIAARIC IR S s (Bange RS ehsic i, N T Absicke 7k
MIFMVI T RPURPUR TG, g R amgl, SRR, mn FER & i e ) W R R N (28

2.
XA ART TEE, T AR N AN 4 T I, A X 0 I AR B A AT SH 0 fe
2. [k

(1) FRAKCEE R H B

(2) NG LA I S BUA TARA b, BB &, 37°C 3 0~6 0044 Cid.

(3) T IiE SRR ROt hiik, Eila, 37°C 3 0~6 044

(5) PBSPE2 K, KL R,

(6) HiMZgrpsfr, 76 maEs T .

CT) X Geth: n] 2 i BRI B st e

3. FMAEE

(1) bRAACEEF H B

C2) NS MR s S DU AMA T S iR AW, B, 3 7°C3 048, PBSUE3 K.

C3) I YRR P URMASO LR, EH G, 3 7°C 3 0408k, P B SYE 2K, HIMAKE 1K,

(4) Hhgzmdh.

C5) WHMYe(t, w/EIERMERA, KIGAMATIREIZ 5 6 °C 3 0 0l KGR AL RS, H KiE I AMA S
B PUASE IR G, T, SR .

4. BEAREIOCTE

P T Il TN N i S B 71 e = 0 A N T = £ 7 N 1 S = 8 [ 2 Tl 7 M 2
1T4eth,

— PG S AR L P UARILIE Y LR S, R BRI T .

PRGBS AR PUARE R, AR, SRR ICOUARE R, SRR BT
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5. WEHIm

(1) H o CIE S T VKR U 0 G, DA BERR D) — DU R GRS o A5 A D) 1 DU
TSI FH i B S B R

(2) A R 9 EhR P, R T Y Cnt N AE DU (I s, $HE Er 3E RR R 15 i TR b AT i
. I, AEBHPEY TR B 50 6 10 1 5t SRS IS (R R B B S 35 N 3 IR TR RE JEE (1 9 AR T LA
WD AR S e e g S FL e b, (HRRR R A S EUR A PE R L. AR BE I 9 B A 45 S
BoMEE, B KA e o, FLa IR M 45 3

(3) AEFEFAIEIIN bR AR P CIINRR T R 2 . — i, UKD R R O, A
WD) A B AR SR DO ES . B K5 72 O R AR S it i 10 % 2 i 25 A HR D) B s SR )5 FEAT 98t e €
@ /N BURH B 2L 2 TR WL 5 Pk o B IR S e ey . @B A G IR E R H . @3 FH s e e D
BN 2P TA

(4) VEUEMIC. FE R 2RI K S vk i LS bRk B AE D) A p AR Fr), DL B S (1)
HI¥ . P A it s b, HILARRNE EA R Tif i H Y, s e ks b Efey
WA, A B R R, B AT 2 I, DA K AR ROV I TR B, 3 B L MR IR
UFIde VR PH AN 7.2~7.4 200, SR (RAR T @t fe, U EAEMmMRE PH L44F T .

(5) W IR SR . e ek B IR AE 37°C, 1Ak 20——30 3l i 2 e A I 1) 53
TR, WEPURREAY, ALBUR SRS, VI RESA K,

T SRS

G I3 L I S A Ao R TS FH A DR g, IF B 062 BBt pe a2, e sé it i
B R

1. HHk

(1 HLRY) - E IR A K

(2) JHERGER S R AWk, 37°C0.5—2 /Mif. /Kt

(3) 0.3%H,0, FfEy (PP UETERE) 10—15 434f. UKD 40Hia 7 D B T 44 .

(4) JK¥EJE4 PBS Uk 1—2 K.

(5) 1E ML B4 M3 A IR A 16 08 =i,

(6) BiFEGAEY Y B Eg (5) ys, InEgksicyifk, 37°C 30 7. EHEGN.

(7) PBS ¥ 3 K.

(8) Wi, (ERERRYIE R s TSl 0 s N, LA B, 15 s cdbke ek g o

(9 HRAKR M.

(10) FHEIHH Mayer’ s FiAREH YL ut%.

(11) . #7H DAB S5 50, nf RS ik, —FHAGEM, WIRE . #7H AEC %5 N RE RS /K,
FW K AR Z: I H R 2 R kA, B KAE R R Gl i D 3.

(12) KRG th ., HEIENA TR IR G . AT O IR BHE R IR . O ik WL

2. [k

(D ~ (5) [AHEEE.

(6) FEA 11 L 00 AR FE I RE e e pifAk, 37°C, 30—60 704 4Cid i, Eima.

(7) PBS ¥ 3 K.

(8) VMg BB IBEAR PR (NP5 GHRP FricHiik, MRS EBUAN N RIFHERBUA) ThrA
b, 3R ER 37°C30 4.

(9) PBS ¥ 3 K.

(100 CUE PR H .

3. Mgt

(D ~ (5) [AHEEE.
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(6) W INIE SR IR R PR Cnfe BN 196) 4°CL6—24 /. EiR & .

(7) PBS ¥ 3 K.

(8) IMFPuiR CnFgit 196D, I 5% 1EH NG FRE il 11 BRAS G th, iRk 37°C30 404k,

(9) PBS ¥ 3 K.

(10) hnfedilshiik Canfedit HRP Fiidk) 37°C30 /4t B &b .

(11) PBS ¥t 3 K.

(12) A Can HRPS0—100ug/ml), ‘%3 30 4»#h & iE & .

(13) PBS ¥E 3 Ik, MZE/KYE LIk,

(14) FIRGEY B (W DAB+Id AL ED, fEBMEB Fixdl B Ed . & ERE,

4_.PAP 7%

(1) — (5) [FHEBE

(6) W INIE UM IR e e Bk NPT 196, BRI 37°C30—60 7 ihal 4Tk, Eilah.

(7) PBS ¥,

(8) Pt/ 196 Fifk, 37°C30 434t

(9) PBS ¥ 3 K.

(10) Jin PAP Hitfk CFR PAP Hiif&) 37°C30——40 434t

(11) PBS ¥t 3 K.

(12> [FRE#EE,

5. % PAP i

(1) [A PAPE (1) — (11,

(2) EEE _PuEI b 196 Jidk, (AR ERT XM —1%, 37°C 30 /4 ahEa .

(3) PBS ¥ 3 K.

(4) H5 PAP PUIARIE PAP HiLik, [FIFE, kAN ELRTROR—16%, 37°C 30 ZroPEiat.

(5) PBS A4k 3 K.

(6) [FE L.

6. APAAP V2

(1) VKUEY) A B Mo B A PBS 3239 3 20h, Al U A MR ) RIS 1, PBS ¥k 3 1K

(2) IEWEIMGE (1. 10—50) =i 20 434t

(3) W HFR IR EDUR, 37°C60 204h, ok 4Cid,

(4) PBS ¥t 3 K.

(5) MFpUE CnEdt e Edid 1g61: 100——200), 37°C40 ZrhEka iR 1 /M.

(6) PBS ¥t 3 K.

(7)) WINIE 4 F5 B 1) APAAP &4, 37°C30 704t

(8) PBS ¥t 3 K.

(9) Wi (BEEAN) AKP RV, 37°C15——30 434, BTk F SIS M S diK st .

(10) BY MBI ARZE PISD 1—2 2050, WHrhves, Hub s .

7RI

(1) el ol B AT AW D G, R BE RIS T 4t o X ORAE I TR A TR i o A BT A
A HR A R PR RO R B AL ZY, BT A AR . NARYE AL K bR B R RS Y
BRI A P EA T A . e FH IR A 0.1~0.5% B 28 AN 0.4 % F ' 28 A

(2) BRE#E, Rl EREEFIN PAP v, T PR %, bR Pt AR EE, WH 23
Yt R gE FEASBEAR A 32 B R IR

(3) HLPUAIFRRE R P SISk . — MM &, Rt —Hu R NS il B, R p v 2L
JEE, BRI SRR AR R R BT

(4) FH HRP 1E A bRiICHE, EEERE NIRRT HRP (T4, 5B HRCRASEAR, ] LUK HO, FF AR T
YR 0D B8R 2R e e U 5 2 e 3T, sk A, BRI R WA S R Bk 2 i .
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=\ B GAHNE

1. R4k (16S)

(D YR E BT

(2) 0.05M TBS PH7.4 ¥t 10 434,

(3) 1% s EAEHYI A 15 404t

(4) FEEsE—d, Eili 2 /MG 4°Cit .

(5) 0.5M TBS PH7.4 ¥t 3 K.

(6) 0.02M TBS PH7.4( ¥ 0.1% 4 1My FI A )5 4.

(7 1% WERAEHY A 15 74,

(8) JIRiRGARIC SPA (ZZERTE A H, TEWSEM A i Z AR —5) FiRFE 1~2 /M.

(9) 0.02M TBS PH7.4 ¥ 3 K.

(10) AZEKVE 2 Ko

(11) 1% FE# 10 34

(12) WHKPE 3 Ko

(13) B, HA. W,

ghi: Rk G A AL R

2. R

(D YA HERBET K,

(2) &R ERIEE ALY T T4 0.5 % MURRE K, 285 A 0.5 % i AUt FR 4N /K i B L, P oK
PRV 10 28k, 281K VE G N 0.05M TBS PH7.4 ¥ iiik.

(3) PURMERIGALAYI F, 4 0. 1% BRE IR NS4, 37°C 30 438l HrlatERem A Zin] Ju s kb

(4) EHEIME (1 588 1: 100 /B 10 40%8h, Wh2s, APedk.

(5) TN SR I S Pk 37°C 30—60 40l 4°Cid i, IR 2 /Nt

(6) 0.05M TBS PH7.4 ¥k 3 K.

(7) 0.02M TBS PH7.2 ¥k 3 K.

(8) W EING (1: 5) 10 405k, Wil ARukk.

(9) TN MR AR L PR CTBARIC FHT0R 196 Hidk, BLIHREFIEHUA LRI =i~ 1 /hi)E
ACR

(10) 0.02M TBS PH8.2 Wik 3 K.

(11) 0.05M TBSPH7.2 ¥k 3 K.

(12) Z&MKVE 2 Ik, FEKLE 2 K.

(13) NELE D 3—5 B El T b F A T 20—40 408, VI FEFT B .

(14) 7&K,

(15) FERAKIYE, HPARFRIYE.

(16) JBiK. EH. . W

SO FERMEPUALS G R RN, R RIS, B ERE .
3. RS

(1) Getogd feh a7 Fbnid i Aiek A &S Sbd Eyuve, FH 1%90 & A4 Y] . 0.02M TBSHh
PH7.4. #H&bmd i, WA IE FiELEY) ), 0.02MTBS W2k PH8.2, 2L PH {HARLI 1) R
Wi, AR E R RZEIK N PHB.2 1 TBS, W4 PH7.4 343,

(2) WSS KM 2 WAL, F LM, H1EH UGt gh R .

(3) VIA NIRRT RN, Il A AEIS 5 P FH AT (02 Ak T I G 0 S 0 i o Y2 59 FH B 28 /K Il S
TRREARYR, BT AT e e ) ) s S BN, 7 AR
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BT H ARG e

. G
1. 0.01IMPBS(PH7.2)ii
NaCl 89
NaHPO, 1.15g
KH,PO, 029 (NaH,PO,)

IXZEKE 1000ml
2.0.05MTBS(PH7.4)i#

Tris(= ¥ H it H 45¢) 12.1g
Nacl 17.59
I ZE KA 1500ml

LEFEEE T Nk HCL & PH7.4, FhXZE/K % 2000ml.
3.0.02MTBS (PH8.2)

Tris 4.84q
Necl 17.5¢
BSA 2.0g
NaN; 1.0g9
IR A 1500ml

ZEFEHE T ik HCL 4 PH8.2, FRINXZE/K 4 2000ml .
(BSA—Z- MG IR ;. NaNg—=2 240, ABiEHD.
4.0.05MTB ¥ (PH7.6)
SERC ] 0.05MTB W :

Tris 60.759
IN HCL 24 420m
7&K 22 1000ml

Bl il 7 vz S A EXER /K (300ml) ¥ Tris, I HCL J&, T AN HCL 1% AN NaOH ¥ PH {514 % 7.6,
T ZE 7K 42 1000ml .
FHINEE: 0.5MTB Fiké 10 15, B4 0.0SMTB ¥ (PH7.6) .
5.0.05M BEIR 2% i (PH3.5)
SERCH] 0.1M [FI T R AN A TR M
0.1M R TR«
VKT 5.75ml
MZE/K 4 1000ml
0.1M PSR -
Bt Rl 13.61g
WZEIK 1000ml
TR 0.1M BEER 22 M -
0.1M MR 210ml }
0.1M FiEi 4l 790m e
PR 0.IM BIBSFRZZ s FoRE 5 1%, B4 0.05M BSTRZZ M (PH5.2).
6. MIKIRZZ M

i

i

[ay

(1) PH35
MIMETR 2.55¢g
MIRAIR B 2.35g
WK s 100ml
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(2) PHB.0
21.01g MR I A Z51#7K 1000ml  0.1M k4R
20.41g Hit& A NN 758K 1000ml 0.1M itk il
fFFHIEL 0.1M MIA%ER Oml A1 0.1M MUKEREN 41ml, FRIIAZLIR/K 450ml, BPFELAE 0.01M [RIMIAK IR S I i
(PH6.0£0.1). HFREEPEm.
=L B
1. DAB (Diaminobenzidine) & {4
DAB (33— LRI EhIR L) 50mg
0.0sMTB(&k 0.01IMPBS) 100ml
30%H,0, 30~401 |
Bc il 7 ik: JebhZbi 0.05MTB (8 0.0IMPBS) #%ifi# DAB, 7870 fil)a IN AR 421 TB 5 PBS, #24))5 (i
J6) 1Pk, BRI 30%H0, T U%, AR TR VISR B AR Rk .
DAB fEUEMEH], HRAER ARSNGB S R R Ee A, TS I8s LS. 78 4y v, HIJS 1) DAB AN
PPN R KIS, A G B AL S 32 .
2. AEC (3-amino-9-ethylcarbozloe) & Ay

AEC (3-ZJ&- 9-2 3R Emg) 20 mg
“HEt% (DMP) 25ml
0.05M EEPRZE s (PH5.5) 50 ml
30% H,0, 251 |

BCHI v ek AECHT DME Y, FRINABERZE MR 78 701 ) o IR W LRI 30% HoO0 ¥ 8% I 51l
SO A] o BH A A VLT O R
3. 4-5-1 25y (4-CL-1-NapHthol) & {0y

4-H-1 25 100 mg
ToK LI 10 ml
0.05MTB (PH7.6) 190m
30% H,0, 10u |

WOk Sl 4501 28ME Tk SR, SRJGFEN TB19OmI, JHHTIIA 30%H,0,, it [i] 5~20
Sl BTSSRk B R €
4. o EBMBER (D

a -Z5y AS-BI iR h img

IR [H £ TR 5 2mg

IR G M 2ml

T HEHEZ (DMP) 401 |

Bl 7 a0 o -250) AS-BI BERSRYA T 400 | DMF 1, FEADAJERAIZEME 21, I T 10 43 b b U [
4L TR 5,

M (PH8.2~8.3)
0.2M Tris 50ml
0.1M HCL 40ml
Mg,CL-6 H,0O 20.3mg
sy dUNL 20.4mg
WZEIK A 100ml

SR HIRLL O, AR IR BT R 2% BB #h AU IR L0 TR &R, 27 W iRl (.
5. a-ZEMEOw (2

a -Z5My AS-BI BER R 5mg
DME 0.05ml
P EESE P (0.05M, PH9.8) 5ml
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271 BB 2mg
RCH % Joks o 2RI T DMF i, SRIE I Rl Il RTINS 2 5 BB, WL I8 J5 A -
N BRI Cfit #6380

2mol/L:

2-FH-2-HHE-1.3 N i 35.64g
6mol/L HCL 32ml
0.005M MgCL, 4ml

e T K 480mg
MzEK A 200ml

H HCL 8% NaOH i PH % 9.8.
Y i i £ 98 Aml I XRGEKFRE S 40ml 45 H

B 435 SR DA 0K
6. o-ZEM RO (3
a -Z& My 15mg
DMF 0.5ml
X[ % BB £k 30mg
0.05M TrissHCL(PH9.1) 50ml
oy N L 12mg

BCH 570 Sok o -Z8My T DMF H, IONSRE W, PRI TrisHCL Z20hill, e M lemkme, 5e4s
VAR I8 JE LB . Bk 37°C, 15~30 234l I 0.1% R PELT 52 4k 30 Fh~1 408 A kKb, AWML 5
el WAKIYE.
FHMESE ROAWE A, RO Ao,

LT A0

(1) THHR O

2% fie (R 25%P8] Fi7 41 R /K A0 60ml
OMIGIRZZE P (PH3.5) 10ml
©)ap -} 1.7g MWK 4 10ml
O 50mg AW ZE/K A 2ml

O~@WHRMRIIES, BEMAN@WB, 1EREE,
) FBRE B O

@20%BHA11fie 60ml
QMR IR (PH3.5) 10ml
©yap -l 0.85g/15ml
@I 110mg/15ml

LU EO~@WHHT KGR, Ba AW, TEED
SRl T 5 I 25% P iy A T OGEAKAES , ELEIN S B bR, BEAERT RIS
(3) BERRHLE (i

OfH R 100mg/50ml XL7% 7K
@10% 1 i 10ml
OMBRRZZME (PH3.5) 1.7 MIWFE/K S 10ml
@K Ty 600mg
Beil75id: R I TOW, REK@OWIREGLIE, FHIMAOWR.
= EEWAI
1. 0. 1% A
JERHE 1 g 100mg
0.1%% 145 (PH7.8) 100ml
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BOH v SERCH] 0.1% % L8, H 0.1M 1) NaOH #I1L PH il 7.8, ARJ5 IR (Il 78 0. FHTT
P B 1 I A e /K i TR T A 37°C,  JH AL ] 10~30 4%t o
2. 0.4%E E Al

B E g 400mg
0.1N HCL 100ml
BCHITvE: SElil 0.IN HCL, SNJ5# M R EBg A /-Hfif, TS 37°C JG Al A, WAk Ta] 30 404 Aty .
P4, HKhia
1. BRI
BN (B 0.5g
B (Gelatine) 59
ZENRK 1000ml
BCHIT k. S DV BRI AR L (BRRERATD 5, FRIIANBAIR R ZEMK, T 70°C /Kb s s

R iRk i P B2 ik S [ B RS R/ RIC I BURTIE U WA E R
Rt i AR BOR B IR RIEEO s, BT, mIBER
2. WM

400 1 2.5ml
K 0.59
IR 4 100ml

By i R DVFZRIRIK (20 80m) K WIS A, frod ai)n, INANHTE, f5ea #h 78281 7K 22 100ml
# e AL

3. APES ¥
APES iml
PR 50ml

BOH 7. HCAPES Aml, INPAEd 50ml, 78 B HEA AT 44 H o K I8 O APES Wi 20~30 #2 5,
HUHY, PR 2 2 4200 APES W, VERATERESN, BT H . L% abF s i BA R B i B

VAR
ZBHER (Poly-L-Lysine) iml
ZEIRIK 10ml

il id: MU 85 Poly-L-Lysine Iml, IIAZEMRE/K 10m0, EWDRLZRA T, BRI 08 7 O 5 4>
B, ICHTECE T A TAR P T8 T B 60°C TG T4 H o il s ANREHI Bl o 209207V AE BRI B
Jr RARBRIRE G e . (RMTSER APES 5182 .

ST i

1. & H
gt (ordrat) 20ml
0.5M FRFRZZ P (PHO.5) 20ml

Bl e Bt 20ml, IABRERZE MR 20ml, AV RE, FFRIRSEAeNAE, BIAd .
2. Hwh-TBS (PBS)

afiH i 9oml
0.01MTBS 10ml
ali H il 75ml
0.01MPBS 25ml

Bl 4% R Eb s Hym Al TBS (PBS) #/MBG)E, & 4°CHE, e en ks, BafiH.
3. Him Bk

I 10g
Hi 10ml
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ZRIEK 100ml

SR Y i

FCHI7i%: PRI 10g B Tl (40°C) HUZEMKT, Ardiaidyg, fmA 12l Hg a5y,
VB S 2 0 T B -
4. WARAT IS

WSS 24 b, ARG ERARRE RSO, #OR H T 95 DG I bR AT df ] o

5.DPX

Distrene 10g

PRTR T 5ml

TR 35ml

DPX Sy b dst 5], FH T2 R ge ik A Sl o, (R4 i) B, WO R B AE L 85 1 — )2
N~ A

1. Mayer [KIRAK %
e HI) 7 ¥ P DL S — o B DY = SR DY 4

2. WIALZg
P25 29
ZEIRIK 100ml

GG KVEER, K E R .
3. A

AL EAN 0.1g

T B EH 159

ZIK 100ml

BOl 7 AL LD N LSRR B /KW, In#as i, a1 IR G2 H o B 3E HBUK st 85,
UK S A

(XIRNTTD
FE FRRBRALKUFEFAK
SRR LR 2R (affinity immunhistoichemistry) & — el S A4 oAk 27 R G0 40 ik 2 45 A sk 1)
FoR . SERIZ0 AL Caffinity cytochemistry) & oI FH W F1 47 S5t 2 [R] v B S R0 BE 0T AR B 2455 A6 ROV
TR A ST R S M 4 G R, WS 2R RS SR A, AMESERY R [0
FESRAND ), T B R E ARG 3R B A 3R DL AR . RS A, M ml R T A ok
WSS, IERSR R N — 7 AR TS RN TR o e, SRR, 5 — 5 A PR bt
EIRRAC S Mo (M, Bayer (1976) 1 UK B SEMA LML . S 44Uk 2 2R FBUR PR SN IR G )%
SO, M AHSME N R RNV IEAR, SRR, PURTUAR RN AR S — P o ] A TSR AN,
TP LA — PR R IS ML Uk 2 o W — S R S | N e anofk 2y, 3 T a4 e —
PE, I BAFBURP R0y, IR RERR AR R e M R N . R, SRR TR (BT 7R
RN i e S e et VA
F—F FNRBRALUFHARAHELRRTE

—. BNERAMAEY R R
IRFLLURT, AT R4 2 i K xS s A ms, ar s S “4iE3 H 867 SR, 16
AEAPESH R AR, 0 TELN 68, 000, JETHIERA 2. S a4 A AE (Avidind. B
FHA 44 128 NEUERA A RNV, S54EYER (ORYEAER HY BLAAR) 5T (B an e 6 = A1)
HARGEG SRS o M3 LR EXS 8 A, th 709 A 228 K4 ER H 2455 DT 3@hi) h I ge 4= ik
Zo SREAEAE AN PR E, WAz 80°C W B ARG M, M S EMRESTRRE A,
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SRR, ATAEAR ORI PH Y P LLRRHE 2 88 AR T 52 18 0
W (A H, Biotin) & Kogl 55 (1936) B e MASE S B ki) ek Z A T80, f4
P, FELUMTE S 5 S MR RN . ZEME AN —F BN PR %R, WaTREh 244, &
590 A3 Z 0 2AT S SR SRR ), B BUR S PRI R M 100 J5 R, RS G A Hh 45 A AN
WA S () A 2
o150 B ASEAN 2E Z i A S B RSR R, A T S PR, AR ERIC AN AR Sl G
FALYD) G5 IEA SRR, SORE BRI Rk 27 R 5 40 M Ak 25 2 A S SR T T BE O 1 - 2B R s et
FAR.
BN 125 AN AR 25 S e 4 Ak 25 b il BRI AT LR JLRE
LAMCUN A R4 % (Labeled avidinbiotin, LAB) $iK, X3 tb g (RIF]H A4 2 B FE n LA
ARAABN 5 R AT RS B AT AR R BREE SSRGS, NN S 9O B S i &5 5 1R 51
%, FIHAMEMINARFEMS S, BonEYRRBYR (IHTERD .
2. Mralu A -4 % (bridged avidin biotin BRAB) £iAK, EFIHUN A B/E NN, ERAY EHEt
Y FR A A I A, T R T AR SR AR A .
IR PIR IR U B AR S PR (RIRESR ST, BT A PR R R P
3.9 A E— -SRI E &) (Avidin-biotin peroxidase complex, ABC) K, iZ4A 2 i 1981
fF Hsu Z57F LAB F1 BRAB [3EAN [, SR BEATEE 1. BUEOF (A 22 A AE ) 2 AR IR I A Ak Mt 12— 2 1 e
B A 0 (1 B - A A, TR IEOF (A 38— e [ S 45 A sk A R M R gt & .
TN EES THATSEMRGSEN 4 FA0, Hrh—an] 54 Ebad i Smmssds &, 5—
oy BA AT SRR AR IC I R BREE RN, BV RIE I EOE S hUR s SR TS A, — N A
VIR E G BREE AT LGS S 2 A E R 7, Wik 7 S Bk (sl A i &5 5 50 I & N Re ), IXFf
G B RATVE M, AR R BRGS0 B R A S YE B R AT v RS A R 2 I T, R HX
FolAH FAE F R 2 e T B — PR A S AR S5, T R R ey 1 g £ 1) R AU
Ktk ABC AR EA LU R
(L Uk, Hsu 25N H ABC 45 PAP VM LL & I HBUSPER: PAP KR 2040 %, e s PAP JLBT
ENi TN INE N/
(2> FpetEdk. T RUSHERE R, BB PUARI S HUARER TR R R R T BE R IR, JD T ARRE R
f, k.
(3)  ikfaifE. P A EZREY ZNN SRR, s A Al i SRR, T AW B
fAjAE .
(4) W TAEwEMNE ARG MZROREEY SRR, T E S R Y,
T OHIAERE A R ARG
i BB A 8 (stagphylococal protein A,SPA) & —Ff A 4o (0 A BR B BE 43 BB . A 7F 1940
A, Verwey K ILTEHE 6 G 3 (A BR B T, B AT — R0, 0 XU FCSE 0 g 1E R N ML TE DT - Jensen
(1952) RTINS, FHa 2 A Pili. HG0 EIFEH T XFYE—FEER, ATHAZ
BEAHIX 1), Crov (1960) g Hidn 44 M HiZEK R A B, fiFK SPA 8Lz Ao T SPA S8 eke b, 5lik
TIRZ Gyl 2t RN DR, JEIIHOR R e R o i T R
SPA fAE T RZH (90%) LBtz Bk 1, AR TR RZIKE T, SPA HEE AU, IS
DB EY, Kok NREEZ Rk, ey WL . L TR, L 2L B BRINTAERSE 10
FHEFERA, BN FAT AR L ER, Moi& k. o7 s RO AR R, AR
TZIR A AN B RE 5 R A B O B gy, Pl oy + &4 12, 000—15, 000, HHUTHEFi 73t FI7E 6M 5
WY SRR Eh I I g, W > 7oA 42, 000. SPA [FIRGJE R TERER 1, Sl PHS.L, FLRAREEM 140 3L,
R PR 25 U R PR 5 A Bt AN S i L3 1k
SPA MHBEZ IR+ by % 3ANEEALT) Fe Begi X, BRI 50 ML FEIERA K. e ST £
P LA 19G 20T Fe B 4s &, BB RNV LA EREIK R AR (AR, i, 5. BEREh
R X . M, SPA HL5 AN 119Gy, 10G, M1 1gG, 454, 54 4AIF S22 CH, A1 CHa AZ kb . AL
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D 1A B IgM 1] 5 SPA [
SPA 519G 455 307 2 Fe BamA e Fab B, XAESiAN S8 pTaR G k. [N, SPA (454G @ XU
), BEAS SPA 73] LRI 25 G A 19G 731, Al — 75 19G M4 &, — Iy Shsidm stz s
Wl R A G T HES R IFA S EIRY) BT gk, SPA [WIX KR, AEI R PiiE
RGP IR AT, 78249 T SR TN HuA 2% 5 s 40 oAb 22 AR 25 G il X — B
SPA TE S UM 2 I BRI A
1. brid SPA AT AZIN 1gG T SPA it 519G Fe BL4ifr, BRUbal ol KRNI 19G.  HI 9 2 sl b
MK SPA AR 5 F AR I 1Y 19G LI, ELFEEA I AT 42 P 19G Al )] o
2. trid SPA AU Zhiik A SPA 52 F 119G 4> Fo B m BEE S G IRE ST, o] FARd i) SPA B4R
) —Hifk. BT3Bl T 2 MEh PTG N RGeS, AN TG DRIAS [ a8 3l i il 4 AH W 1R 58 —Hiad CEp
o). AR T SPA 5 Fe B miBEER), nl i BERke SPA, /b ARRE et seE (A
3. VENMPURHT PAP ¥ SPA 1EAMBUAI B KA RO AN Z B R P BT,  SPA AMYBES 2R 8hY)
P —PUA RN, WHEESANFEN PAP SEEWRN, XFE, e tE—don BUEYE, FIH SPA IREs, W]
R FRIETER PAP Z5Y), A N ReIER R TE PAP S5, ZNHEE B R/HE 7. ok, |
T SPA 5 Fe B S G/ MU SN, T AN BT PUAAR 1) G e S, DRI Jse o PRkt B A Ay e, SRRy b T
SEAGINFR], AR TS A S
4. HTRARICHEAR  SPA W] 5 HAb G 20 LR S BARAH 25 it T XUbR B A, AT ] I S DO 2 23 e 1y g e
5. M Tty N SPA SIRIEREFIERE AL G, AT 7E LB AT AP i SN IR 5E A7
=\ BHERGEGE
BAEER (Lecting) s&4a—MNS T OB FESIYIRI = 55 24 P 2 e e 1 sl as S 2
FREBHELZLMBR (MY, MARHEER . FHROVEYESE R, W B RIREYa 4, WIJER
A(conconvalina, conA), # %2 (wheat germ agglutintin WGA) ik % (phytonomagglutin,PHA) 1844 ki
E#E (peanut agglutinin PNA) 357 % (soybean agglutinin, SBA) Jf &7 % (Ulex europeaus agglutinin,UEA)%%,
B Z AT DR BEEE R AR KIS 5 % SN 4, AR AT RSO RIRe R S s Ik 244
RPN o
REBHMYEER T L2 IR, ARSI B AH 25 0 SR B 20 i, BB R IDRH A FORE I b AR ol e 40 i s
SRS DA, B W I oK B D Pe 0. — Phistse 52 A IR et &1
SiEWRES), BT RN BN AR AN B Ss &, AR I SR IR, DA MR e R “Hr 7 A 4 i
BRI, BEEE R TR — R ERE RO T M B e (ORE L . Ak, BHERWAA Z KA G, 6
59065 A M. BRARSHERE SR ERYI G, B RV T W S % KON IR A .
BEE RN H -
B RV AR L2 P AR . AE R —FMH T C RN T 2808, il 2. 4oy
5, VRS MATI RS o AR TEREL, RTARI) A4, AR BRIR] R, IR AR R K AR AT A R
R SNy -9&

L iy o RELR

ELLISE Sty F S b oAt e3P S )

1. bridiHE—EWE (LAB) Bk

(L AT s BB E A K o

(2) 0.3%H,0,—H 1 10 7%l Kk

(3) PBSE 3K,

(4) AW Biotinybrid e P —HT, 37 C30 704h, Hi&EN.
(5) PBSE 3K,

(6) InEEFRICHIEN A (Avidin) |, 37 C30 234t

(7) PBS¥E3 K.
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(8) DAB &1,
(9 wARMYE, i WK B
2. AN AR-EYE (BRAB) HiAR
(L FLAB HA (D -- (5
(2) IEFEZE (Acidin) 37 C30 434
(3) PBS¥E3 K.
(4) InEFEFRicr2EY) % (Biotin), 37 C30 434t
(5) [ LAB HA (7) - (9
3. HER—AWR---LEIBEE Y (ABC) HoR (=47
(L FLABH A (D -- (2
(2) DER RS, 37 C30 435k,
(3) ZEMRKYE, PBSTE2 K.
(4) IEHFIME (1. 5-10) %3, 10-20 404,
(5) FEFMEPUAOE MR, B AT 37 C60 4rBhak 4 C il ti.
(6) PBS¥E3 K.
(7 EYEAL (Biotin) 5 —Pidk, 37 C20 434k,
(8) PBS¥E3 K.
(9) ABCikjl, 37 C307r4f, EHiEA
(i AR A 530 B S5 miR G, MR 1. 100 VRS, WmToih L.
(10) PBS¥E 3 K.
(11 [ LAB HA (7) - (9
4. ABC iyl
FE KPR A Y O B ) ) S 4L g tars, nRH ABC PR gL faik .
(L FLABH A (D -- (3
(2) PBS¥E3 K.
(3) H 49%BSA Hil 1%IE# I35 1 PBS R 2 404t
(4) Frrhpiih— L #Eik 1IgG—ABC IR AW H 15 0%
(5) PBS¥E3 K.
(6) [l LAB HiA (8) -- (9
R A B 10 19gG—ABC AR AL« T-IL (LR 30 2 H SRR M 2E ) 254k IgG—ABC iR
RGN G R (R e b AR
5. PAP—ABC(ABPAP)H A
¥ PAPEORAI ABC BRI E 4 Gk, SELENH, w4 mBustt . Jeafife:
D YA B,
(2) 0.3%H,0,—HliE 10 738, /K¥E.
(3) 0.1% JBEfgHs 1k 37° C10--20 44t
(4) PBS¥E 3 K.
(5 5 HuMREFERIME 1. 10, =& 10 2048,
(6) WM& UM B R e e Pk, 4 Cidai, 37 C &l 30 74l
(7) PBS¥E 3 K.
(8) Wik CinSyt B BiR 1gG1: 200—400), 37 C30 734
(9) PBS¥E 3 K.
(10) W6 PAP 5% PAP, 1. 200—500, 37 C40 7%l
(11) PBS¥E 3 K.
(12) 4W#FE Ak 19gG Cn S ht il sé8 Pt 37 C20 435
(13) PBS#t 3 K.
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(14) ABC 454 37 C40 435
(15) PBS¥t 3 K.
(16) DAB fWff, ok, H4. WK, B, WE.
TLOHIAERR A RA R
1. SPA—HRP [i]#74:
(1) [ LAB HiAR (D -- (3
(2) 11 TBS (PH7.6) ¥ 3 K.
(3) AN Bk 37 C60 734, BE 4 C A
(4 TBSYE 3 K.
(5) ¥ SPA—HRP (1: 100—400) 37" C30 4%
(6) TBS¥E 3 K.
(7)DAB &1,
(8) WK, K4 K. B
1. SPA—HRP H T PAP %
(1) V) I &K
(2) 80% ! §2—0.6%H,0, 35f 41 A Y5 P ity 5 434
(3) 10%Y (4 2% Tris Pk, 20 434t
(4) Fr SPEFi#A 37 C30--60 734, B 4 C it
(5) TBS (PH7.6) ¥t 3K,
(8) SPA(Lug/ml)5 434k
(7) TBS¥E 3 K.
(8)PAP 45 (MBI ED 5 734
(9) TBS¥E 3 K.
(10) DAB-- H,0, W1, Mayer’s iR Z R Y. ik, &EW. B, Bifki.
=L BURFE SRR A
(1) F ) B Wi A K
(2)PBS ¥t 3K
(3) 0.05%i 4 I AL 37 C, 20 34
(4 PBS¥E 3K
(5) /NEUFFRP (100ug/mi) 5 1%BSA30 434
(6) W # bkt = 37 C, 60 735
(7)PBS¥E 3K
(8) ABC ik 7] 37' C40 7%
(9 PBS¥E 3K
(10)DAB Wff, 4. HME
e P
()RR, BN EYERR L, B Vector AR A EMPIESEZA 10 Rl b, 7ERS &
RTINS, W RENBE ZTEIATE SRR, DR 1) B B8R
QA W FE AN EEE R T E R ABC 5 Avidin Fridhiff Bor, A BRI AHMN 324K, H ABC B Avidin
AR CHURAR AT AR ) S AR ZAHIE N AR R, IX AR PRI Sl (5 8 R ) DG B

(KUENTL)
E=ER STFEHFEEK

4, JUFITAT R KA 0 SCARI O TAESBIE, AE> TAEMERT AR, B R
BRI AR JE, AT L8 B RRT R A S50 % B CAR (5l s 46 5 2 5, AT 10 49K, fEEAr AR}
MBI IS T4 ANHE H IR, Rl AR R SO L O RGP, AR OR ST, B
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37 LR . K TAEM A BORGI AR BL A ST, JoBE i BEAE ) AR 2 T ECRIIHESIE R,
R e B 5K — B B A T A8 LR TP I SRR AL, s LSV A A TR 2 2 SO AR AL
A BHITE T AACH PLHLIR FER, oK IT Q5 BT R, R R R o R o A S T A 4%
VT TR ORI NAT IR ok HAT, 20 7R A BORAE TR AR AT ST rh N doe o | I M el e (K 2 R IR )
JEARE ZAS AR TR AL PCR 4K

F—F BEBEARIEAR

TR WA R, AR TR BAA R e . A AR AT B IN 731 AR S A f I
BAFIARTTTEL > MRS T HATEAR I Flo

RIS AT B B T T T 60 SEARAK I, AH I PR T XA SR A R IR IR 7 1 Py B T4, H
2 1975 4EA WLEVEN R GUH A AR AT IS 2R A IR e TIAE AR R S5 ARE , Al B i 2 0]
Jr HREAT T S AT I SR 2SS W FE 80 AFEAR PRI 1Ak, B e, NIz, ok
F R G i 2 435 9253205 21 (0 0 A0 RN B S e T /KPR 70 i RE D S i 1) T IR 7 1 KPR B 9%
PR 2P A0 113 B L B A A SE AR A b s Hh oK

-1 BREMRZHEFREE

RLIR 5)1oR AS R AT RV P ZIR B AE € IR AF N G PR B AT B 1 555 ) ] il
JETANFE IR K Cannealling) JEROWBEIRIERE . X280 BAT i RS 1

ZRAC IR AL R P81 Je e o A5 DN AR Py 51 ) L2 S I BE IR 7 B, ol DL R s B AR I 2 [
2 DNA #2115 RNA . REAZTR AR 7 B0 AL Je T DLEARAN S BRE AT (IR EENIEZRAD ), thn] DU HEAE
AWHLNIEAT JRALRADD.

FI TR CAETR P BV 2 RS (probed. h TR Tomid, SREH T — & i F-Bombibsic, BIAT
LS AN 5 H bR ic ) B O AL R A E O AR GRS R IR SR 0 (0 5 VR R R L R
7

17 DNA 73 7 BUBREAE — %€ 2 AT R LARRIT GRJO, Mg IR SR g 28 58T O i SCRE T T FRTIR
Jig (A, XA, atnT DA CANIA% IR BER A AR RN A IR 201 I BERA 2 FLITAE (1 A
IRBEAAE B H . B, AR AN e R IR A, AMREA T 248, BMEAT B 1%
T SR AR R I
JEURE 2R AT BEAE 7 2RI AL AT e AR IR UM AN e 48— A A rh et e oy (o 5ma, DAL, s L4 i
B Dy AR 20 A T HARMBT 220 (40 L A DNA 50 RNA [15RIF5E 5 75 (8

JEREZRAAN T ZENH IR SRIULIR, 3 T AL & BAR AR R P 5T Al e (R, JF T e s iR 97 4
SUMANRIITEARS, S REHERSH S e Hh 21 230 B (K AH T O R I REIRE -

BT EREURIREEIE

FATR S, A A FE R INI I AN R], 0 Dl A M PN S 2 A8 FRALZA D) P oA DL A8 o AR JIr R R 9 A
MR AN AT 43 ) DNA-DNA,RNA-DNA,RNA-RNA %47, {EAGHE—MIER K448, #Bbmgid ot
B, BRI e, TAeas. 2448, phybflEos.

—. HAQAIE &

HEAT AR SR A 2528 O A 2R B AN M S 3ok o] 5 A B o 305 B A R 2 A O B AR P [ 52 T L6 R AR o L
REIRUFHL AR AR AT . 2XZ R T HEE . B S FEMRAE . 3 AU IRAEA LN BN AXTILTR
SHRE I A FETCPHASVE T o 5O 228815 5 JCIE M/ E - 6. 340 ide e . ARG e

5 T2 2 P PR 1 5 A v P S A% R TS AT S A R AR I i [, B LR B S . — T, 4%
BINAT N BN ZAREER 2 —, EREIRIF AR RS 4 P i RNA, — [ 5 10-15 43%8h RNA )
i LURHE R o 10901 FF SR AR T (232t DNA XUBE 7y 7 (A I AR 1, (EH 25 50%I1) FH IR 44 A8 i AT 4%
AR EY . LBE: VKEEER (3: 1) BURT 2 F TR IR 2 A I IR A 2R 40 P il sz, ANl [ 5 I 4 2R 40 i Y RNA

138

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com



http://www.fineprint.com

B Bl b, (H I AR ARG . p T ] 2 B ) — J2— AN SR A 2 AT I L R 2, DR A AR i L A s
2R S B 1 VLSRR [ s 9 ) s 1)
U T E

MR JFAL A, T 4L AN R S AR N B RS &, IR AR SRR A7 e 5 40
Pt sl an ks b, Tl e R e 1 e R A I P R B S P9 PR 8 Rl A R A T R 8%, SR AL 1) 25
ET1, BASAASREIIE . R, T T A A it i, H I LA IR R T AR R, WS SRR AT
SRR AT 245 5 F 23577 (detergeat) Fl/al 2R (16T 4 2R A0 M 04 758 43 1R T A e AR LA 2 B A% IR 2 1 1)
WA W2 IE t Triton-X100 A1+ G Lty (SDS), MR AlEE R EAM K 4. HAM K 1
gifE. WREE. WA RLEAR R ARG M P AR ZEAR K, IR, AZREAT— R AN TS, R BE Mk
KAHAI ]

=R

HeAE PR AL R A Z AT BRI AT, ARG DL T BN 7

LBREMIE R IR DR AT A8 BT A3 TT DU BURE ) DNA (dSDNAD 1] DL U5 DNA(ssDNA),
B RNA. IR N A BN SEZ TR G 2 T 2N — M, FRidi DNA 5 RNA ZREHERRT T
DNA 5k RNA [f5e47, HAK N 50-300bp (L) felf, XA Bl PREL AE AR A i v 1K) 235 o br, A%
R i e

(1) X% DNA #%EF. W H TR EGEr 2 —, nDEE D D PR AL sBEHLE | AR ikbrid. Ja& S5hrd
LG, Ber= A m LeiG e, AEARICIERET 1 BRAG,  ANIE A KT IR 48 .

() NTEBAFEZETR. 7TH DNA GBACER, SoakEr) DNA FHLG, AN LA RIRA ST RA T
IR A R PR, 2 DNA T AR 42 2 SE BRI 34T G, ) F AR RO 2 520079 nTH &
R IIAN RIS s S TR T B AR A 4 AR i e s T T4 i/, SAHIA LY dSDNA BREF ARSI 75
HAT 1S 2 BRI .

(3) HU5E cDNA 5. HU5E cDNA #REHR IS wibE 4k M13 375 . ssSDNA 1%t dsDNA #REFAHXTLL,
T KR SAE T, ssDNA HEFALE dSDNA BREFIBFES [ B MY S 4BE S AR, N T 3L
W .

(FE: M3 &R B 2R ME B AR R A I —AN . B4 6400 AN Zc A7 AL T R B4 P 31 DNA 201 72
VETEBEBARET, 7T LU= 2R K 5T AT DNA R—2585(1% DNA 73D

(4) HBER X RNA #REF. TTHMEN RNA RIAEAATI 3RS . 762 RNA BABE/EA T, LD DNA SHARAR
A X RNA 845, IXRHREE 501 R FRCH DNA SEHHLEE, BRtEm, RNARNA 24385 1 B
g, T HE RO/ M TG PRI HIN T 2258 BURPE 35— . i 0 RNA FREFAS S Ak
W, 9D T AR 2, IERERT IE dSDNA o — 48EI e 2N as . 2438 J5 1 RNA B AL FRLBE R 938
FIRRES, BRI AR . Rk, RNA BREFEREIR IR AT 2928 Hh i F A ok )32 .

(5) R ERFTTRREr . WA U 20-70 DMIERZ TR e 2] RNA FRaAEk FImsked. X P EREr BE A7 55 1%
TIRRGE A AL, AT cDNA H-EHHIL AT

2. BREFFRIC BT 0 U PERR IC S AR AR iC PR

(L) JEURERRIC . B HFRICHE B 2= 2P, ®S, YC, °H, 1. R R, Tk
faifa, FRAEResE, TN A FLIR IR X 6 A S FRO [ B A I o PH BT KB B S R
BB, PP 5 %S, RIEM AN 2 M Ui, e, W LKA TS RIZ 5,
BT PP, MC M N [ R R TR AL ARAT .

(2) AU TEbRC . SO PERZ R bRCREN AL, RO AR AT A OO G g, R tElr, W
PR b TSR . AR (Biotin) Aric N IZ . ). A N E bRl 2O6FEARE,
PEBE R AR L, VRBEAEEIE A il A5

3. A MIEAT SR ARSI — A B A, FEARAC SN AR S m e 1 Y e . Ak AT A TR Aff 4
o 2R WIS SRR T-HRE IS5 M . 29ACTELE, PH R 2R W F ISR AR B 1 O B o BRSO e T 48
T I A R A S A T HE B

DNA Z3 7248 5250 FAZRUEE DNA AR PEATLEAG [RIE P F1 1R PR 4% S 1) 52 M e
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YEFF DNA BBEM ) S B SR M K A BV o S PR B, Re . Uk, . GHLE
FI R i Eh W BE AR A AT 5 DNA R E5HI R AR, DNA AU NEffliE, PIAHEse g s, AR —
WeER) . I FEFR A DNA 78PE (denaturation) .

PR DNA P45 BN AR, 7RI M4 R B4 & T OB L FERR A R PE Crenaturation)  B3GE K
(annedling).

EVEFEAIEASNE SO (AN B0 S Bt R . PRI AR A M R, AR I AR ] DUAE — AN AR PR I
F) A 58 8, T S U T B A TR IR ) A RE S8 e G FRA AR PR 1) DNA SRR IIA AT, UL REE Al — L
AL, A2 58 A DNA XUFELE 1) o

DRI, T B3 1) A8 AT A 2 PRIE A TR SR AT A8 S 1 D

(1) W% 5 DNA [FIREIEA R, — AR VR 85-90°C LAy, {HIX AL —ANH 4L, 45 DNA 1 (G+C)
ME o b, ARMHEER SR, WIS, (GHO) ME o & EAE N 1%, AMRE F7F 0.41°C AL .

—RAEOL T, A HEIR, KZHIAS R NVAE 68°CHEAT, 47 S0%H EfZm, 7F 42°CHEAT,

(2) PH{H. W) PH (XAt —E I5EM . PH {H7F 5-9 YEE N, ZSPEIR S A 8. 5
PHAE T, lfEiIE 2k LT BEIRE T . 1 PH AR T 103 B, Frfa SR, DNA 5847k,

(3) B, B rsmEal, ARTEM, HRM 0.15-1.0mol/L ¥ & EFst. 118 1] LI
PHE IR L DRI 47 P AT, A DNA RUEE (A s P N, AR T8k
M. Pk

FA JE TS IR AR R S 2 A I DG D B8, L SSC Ik EE T Ik %2 0.1X SSC.

I FH TR PEAZ R I, e s JU/INNE, 1 FH AR A0 28 B Mt i = S5 bR i R e I [R) I mT 46 62k 15 43

Bt
PHVERHEEANGE R T 50°C, 15 UPKs T B 23 A0 I 45K OB S AL SR sl S DD F M, A S8 RN
. BoR

LR S A A AT 45 R B 7s AR BRSSP MU . 2 DNA BREHC SRS 0.5Kb I ARG it Ao sc i 22, A
JIRHE o BEAh, PREF TE I DR BRI R AR S PR 5 AN R AR R AT I SR R 2 o BREREH (AR
Rtk gi et BRGNS S B R IEGIR IR . EEFCKEREE, W R A SRR
W, AEVFZ AL RS NIEE R R (R HD IR PSS R o M bl AN AR IR )

e BE BB SR A A I R FBUR AR K DNA FREE al Kl 2040 g ) 20 445 DU mRNA. ZHZ1
(] 32 5 2 S AR BB S A . AHZAVIBR G A5 AN S [E, TRESY th T mRNA (R A i 52 i 45 A
SPEUEATER B, PREF RO IR AEHAPITIE S 2R ARG P U R R AR S R A
A S8 T 7 A AR A AR B A 8 R

AR SV 23 A2 [0 vy PERBURS ARy Sk U SREBEAT D) K R B P SROWARME I AP S DAL, BRERET
AR PR N R S e A, AR B R P PR P B P i BH o) i AT 2 #£(Northern 58 Southern EfI
WHRAT, @R IRAAST S B HPE RS N ] . @A R L ANMAS SRS A BITEX I A ik O AR
Fric cDNA TIARAE, @HITCRMARRERINT Candgefk) SEHER, @A4CHTH RNA Mk DNA B LAt 1)
RE

E=Y BREURIHERRESR

—. AR Tiskb B

FEYIR, 5 TR Img/ml 2R REL 1: 50 [ APES 8% H |, 60°CREFTIE
W TS N K o

0.0IMPBS )t 5 4381 X 3 K.

0.02NHCL10 434

0.01IMPBS ¥; 5 7341,

25ug/ml & (114 K J54 37°C30 4%k

0.0IMPBS ¥ 5 4341 X 3 X

85%. 95%L M, oK LBEMIX MK o

00 N O O WN P
ARV A D A

140

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com



http://www.fineprint.com

9. =il T,

TR

1. APk JINZYACH (25ul/5K, Mg bR IERER) N S0%F IR N, FnkEfb 58 s 96-98
C, 104050, JEA) DNA XUB W HE 55 M IT -

2. 24 15°C/K#H 10 4340

3. B A2CHEM T AL IE R

R Y &)

1. S50%H R s 2 a5 i o

2. 2XSSC 5434t

3. 2XSSC 30 4-4h.

4, 1XSSC 154peh, 37C.

5. 1XSSC 157%p%h, 2.

6. buffer T 57234,

7. buffer 11 15 5%t

8. #M1: buffer I 500ul + TitonX-100 1.5ul+NSS(*{7%/K)10ul, =i 30 434t

9. WhnbikEEY:

buffer 1 500ul + TitonX-100 1.5ul +NSS 5ul +dig— APLul (55 P i il bR ic Pt s k), 37°C2 /M,

10. buffer I 5 738X 2 K.

11. buffer III 3 434t

12, %fh: buffer 1111000ul + 7c g Bk M: 0.24mg+NBT4.5ul+BCIP3.5ul,1~72 /N,

13, buffer VI 5734},

14, XFEIK 5 435k,

15 RE YL E .

16+ WHUK. B R R A B

gESL: PHPE AT S IR E -

FOY  FRARAAES

1. 20X SSC

NaCl 175.3g

MR 88.2g

WZEIK hn% 1000ml

Be il ik Sk NaCl FIMIE IR A 42 800ml 247 X Z5 /K, Hk HCI i PH %2 7.0 h/K 42 1000ml, ik
KE o

2. IMMgCl,

MgCl, « 6H; 203g

XFEIK 4= 1000ml

e R K B e A

3. 5M NaCl

NaCl 292.2g

WK 1000m

e R K B i £ H

4. IMTrsHCI(PH8.0)

Tris 60.55g

W HCl (4D 21ml

MZEIK 42 500ml
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BOHI vk Se¥s Tris Wi T 400ml 2470 Z8KH, SR8 AR HCI £ 2dml 22 PHB.0, Frgilive 2 =ik,
Fh/KZ 500ml, R K E A .
5. 0.5MEDTA (PH8.0)

EDTA 93.059
XK 2 500ml

sl ik 50k EDTA #H#-T-2 400ml XU%/K T, il 10g 224 NaOH i PH %2 8.0, (iff PH % 8.0 1if EDTA
AR, #hKEE 500ml, R KA .

6. 2B 1 Mk

B AT 11g

FH It fic 110ml

Beil ik K B A Wb g 5 I A, = R BERE 30 40 8h, /N, -20CIRAT.

7. Denhardt i (50X)

KR (Ficoll400 7)) 5g

B LITNENE S 59

13 F ER 59

7K Jin4 500ml

. TAEW

1. Buffer I (PH7.5)

IM  TrisHCI 50ml

5M  NaCl 15ml :| 100mMTris-HCI
JISETI % 500ml 150nMNaCl

2. Buffer III (PH9.5)

IM TrisHCI 25ml

5M NaCl 5ml 100mM TrisHCI
1M MgCl, 12.5ml 100mM NaCl
XHEIK % 250ml 50mM MgCl,
3. Buffer IV (PH8.0)

IM TrisHCI 2.5ml

0.5M EDTA 0.5ml } 100mMTris-HCI
UK N2 250ml ImM EDTA
=, HE

1. HEAMK

A i —200mMCaCl,:

CaCl, 0.22g

XFEIK % 10ml

B ¥ —10mM TrisHCI (PH7.4) 2mMCaCl,:

Tris 2.12g

AW 1ml

WK % 100ml

Be bl K Tris ¥R T4 80ml XUZ%/KHr, A A ¥ (200mMCaCl,) 1ml &, H HCl i PH {54 7.4,
WA EE 100ml, e s K

C -

FREUEE A1 Kiml, I B ¥ 20ml, ¥#§if)5 & 37°C60 70, 4r3e/ME, -20CIRAF.

2. BERFEEEME (20mg/ml)

H( 1M TrisHCI 1.5ml

Y 0.5M EDTA 10 ml
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HY 5M NaCl 3ml

BN E 0.3mg
P&y QI ER 150ml

Fo k. Rz A T WD, T TCIE 1M, 703/MVE, -20CHRA7.

V0. JRAZH

4X SSC Hx 20X SSC 50ul
50% 2 21 F iz O 100907 251 A MERE 125ul

1X Denhard ¥ By 50X Dendard ¥ 5ul
0.5mg/ml ssDNA It 10mg/ml ssDNA 12.6ul
WFEIK 57.5ul
et 0.21ng/m
BRI AN

1. NBT/BCIP

(1) # 10mgNBT ¥ T 200ml — FF L T Fk iz v

(2) T 37CHAN 1ml JEYZEmME (50mmol/L Tris HCI PH=9.5, 100mmol/L NaCl 1mmol/L MgCl, )&, i
VOB

(3) ¥ 5mgBCIP #1- 200ml — AL FIEENZ b, RS8R Bk, E-20'CIRTF.

(NBT: SULEVUMEES, BCIP: 5-iR-4-50-3-M5|kR — 4l )

FRT HEBREGIFRZREA

WAAER, 7 FEY AR AR 2 o T AN A, B2 e BB RS 2 b R A7 KR A £
IR, WA TAEYZET UM RO E ZORYE, BT BT )R 238 s s 47 PCRCAEILJRAT PCR $2K)
FENS e LML A BOR I AN T E (. GoelZ(1985) il Dubeau(1986) 45 A Hy i M A it €0 4 (X ZH 2 b $i2 B
TR DNA, TS5 T DNA BIFFE MO T8 o ml ok v 2 SR 40 Mk g 58, 3 ELRT AT 32 1 3 FH K53 461
RN BPERIE ST, R 012 W FH 2050 12 W DA S VPA 563 10 55 7 T 3404 T 2L

A7 W5 A L2 £ DNA $RE I 3 A T vk

it s — P ZH 2R DT R 10-20um (R F, R R S

PEHC DNA—HEIGE T =7 SDS FIEE Al K, PIA T — @Mk EFIIER B, SDS: 1-2%, &
K:200-500ug/ml , H = ZAEHI /2 73 2 DNA 5 E .

795 BE2 W A Y

1. JERIEHE BT 5E EURI IS T, bR BRI AT R e P e i S2 A DR F e o — P A R 5 PR R AIE, m
PR e Bk 1 (1g) AT 40152 A (TCR) S BRI EE HE RS H AR A bk VRIS I (1 B 2L F R bR . SR FEHE 43 HT 78 LA
TS SRS W R A S ORI R Sk A S NI AR S . T e R IE R, RE S
sePEMEIE A, @T PRk R 2 Wi, T 4R B 4k iR (R 1X 530 @k B 3 722 P sk 0 R 2 82 1) 401
218

2. RIS R (WA, e R B R, YUt W98 Ae 5 o0, Y] S 8UMR 1 kA 5 R R,
FEH SR AEY AT A e, ok U H T R (2 Wi R S0 W, T VP DA AR 1897 5. Bl
c-erbB-2 S, rasP2l 5 LR AN AR, P53 JE ] (1) 5848 55 £ Fh R .

3 IBABTEBIR IS R A I8 AT PR3 1 SR [R5t P 0 (R L RS TR 4 L B (i

A TR IEERA D RIS 2 F 0 i B AR R D R (H) s ) RS I AT R R, R
fr5etEgi ARk, XE A VR T AN RESEIL .

5. HIURPERS I — HIBRIFRARPRCH R, W8T DNA F1 HLA-DQa {7 55 il BEAR I i fift e X

el
CALTRAW)
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F—B B PCREAR

FERMARE S, BT BOR M QIS AR 2 i oK — RAUF BRI, TTHESDE % AR A . AU
ML ASWFTTIK, 50 AFAQHL 7 WA BT I ATE A G, 2K 1 AN 2130 40 LA (R AW ST ; 60-70
TG RBEALG A S R AL A BRI 2N, SOR ST th g £ M) 1 8 A s 1 KF,
TGN R A AR 2 R PR A5 LAEA T 40 B s 0 A B, R B A B2 IR R RETCRE - 7E T R ZI B 5 o
70 A DT AEMFEARAEEE AP N, B A A EOR L, AT LA AR 2 ) DNA 5%
RNA FPIIRERSHE L, K8 1 BUKP S B E UK RIZ IR 205 O ANE AL, T AE AN VF 22 2E dr L
ZARIE DK BRI 80 4FAC, 701 B~ kb — LR AT 58 K E iy TR PCR——2 28 i
ST, AR A T IATE A AU, 40 P % DL P8 LIRS 52 DNA B RNA 15 LUt
IR IS o X —HORE I, DR R 2 BTSSR, TR AW S SR HTIL Kb .

F—1 EFEFE

JAL PCR HRMIFEAAEE, /2K PCR B iy 8 5 I 2 A i A0 i e 7 45 ke ok, i fE 2121
0 0 SR ASTIN o LA DU 52 1) DNA 51 RNA J7471.

PCR HiAJE7E DNA REEMIEM T, SubBibR Azt IR RS [Pt = FiIg3s, K515 5 F ik
SRR S TR, 2 R B 10° 455, IR S AR Lk B, Southern Bl 2%
BRIk, BRIk, PCR HAR LA RBUE R, FrmtEsm s, M6 A sttt m 5 e s PCR
FREAETRE ST, (HiE, PCR HASTEWAHT AT, 7E9 HAT, TRRAMumadn, b iux i ie b
B, PR HERS PCR (145 55 L2400 TE A G5 A B Rk, [T, AR M S 5 e S M P 271 PR 4 A Y

SR FALBASE WG 7 FIAL G AL F R G Ak, AR DNA 58 RNA SSERER,  7E U A 2121
4L N R E DNA B RNA 741, DRI, 76 RoRBHPE LA 55 CHIREE 1) DNA Bt RNA) B, ANREHAI ) 7
AP HIRAN A, I Re s AL 230 M (TS S AREIE S B AR A . R, JRUT A8 04 DLEER A 1) e 471
Ky AT E N AE, TR DU S B DU %1 (10-20 #% U1K RNA B08EE U1 DNA), TIASEERAS . Frbd
JEAE A (P RUBEAN S

J5AL PCR BRI K PCR R ARFIEAL A ARG Aok, AREE T IE R A RN T % B 1A
B o JIAT PCR H AR MRS A — M se b2 il e, DUR R340 i) R AT TEA S50 . 40 M RAZ i) HAT —
SERPEEYE, 4T PCRYEN, SRy, Wi5|Y), DNA RANE, RS N0 s an ok m
DA 72 70 20 i ) 540 Ho A% 9 1F) RNA B DNA CHRER, T IR AT 35 . 338 = — Moy 70k, B
21, AN o L A0 MR al e R P ANER AL, AT R B AR SR o IR IS TR 40 P B DL sl A% DL 2 DNA 8%,
RNA J7FIAE A7 DL TR 38, 4738 107~ Mk AR 75 20 15 S A A2 A8 B R £

F-F EFXFER

AL 1 S 2 m BT B8 = MR A% T JUR RS | A i s JU PCRECARTR] 73 D ELERIE M IR K,
BEAN, AT R A PCR B0R 5

HHE AL PCR HAR

ELHRIRJEAL PCR BARENG Y W 1 ) ELEAG M bR 7> 1, B AIARIC B0 =B B B 5 1) Fr e b
BT PCR Y4, ARICHI2 7t NS B Yrh, Woashsic?), SUaERFF € 1) DNA 2 RNA fEARA (J5
Ay B IR

T PR IC AT U PE R 26 %S, AR A, FUBCH T B S50 00 7 TR SR R4S S Sl
GULA T L o iC Y T AL

FLAEEAL PCR BRI A2 i A I (5, WMl 45 ShaUehs s IEBE, 2 HOUERRHTE, o iaes
WA, Fp /A B, BiRah (s R . BUER AT, B e, BKIEeai, #Mae
THDNA [, 241K DNA wl A RN AR AR L =B T AT B R, XFERC st B A 2
DNA [IAREEF A, GBIV 5 AR5 R D5 AT G IR AL PCR,  HAT 9 B BCR LEAPR L AR

[ HEAE AL PCR BA
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AL AT PCR BORITELEAN M A HEA TS & DNA BLRNA F75%, FR bR IC R 2R T A 242, W] R4
TSR, R H TN I (K57 PCR BA

AEGEIRLL PCR 5 HEGEAFIRE, RINVAKRSH I PCR A, A H5 )el = BRI 1 AN A ]
Frict. BISCBUSEY S H K, AR Ja AL BOR A I A0 A B4 58 Fke € 19 DNA 74, DALt SEfr |
2K PCR SRS ATHAR G Sl R PR, O Z  PCR A% 4Z (PCR in situ hybridization

PISH).
B FZk PCR BRI s R e e s § AR e Sl e S D IR A BV
J A e 5 PCR K

J5 A7 52 %% 5% PCR(in situ reverse transcription PCR, In Situ RT-PCR)& KA ) RT-PCR 4 A N ] 51 20 28 41 i
FRAS T =R, 5 RT-PCR GBUAHD ANF] SSAE T, AT AL S 5% PCR RNV 21T, ZFRAE S H DNA
AL EE, AR ZA ) DNA g, IXFEA RELRIEY S8 IROZ AN mRNA K554 i) cDNA, A2 41 i
A DNA. B RAP IR 5 WAH ) RT-PCR AHALL.

B=T EXPRE
J5UAE PCR HARIHEASD BRAUIEARAS (6 oo ALY 3 (PCRY KA I SE 3L AR, BLoriR iy (&
R R D
FRAH 45

J5A7 PCR B AR N H T4 i gMuiR Ay VKRV R A RCA IS D) A AR, DAURF I 52 2840 i
MURAT PCR R B U, AU SO B 22 . B BRI  — 28 [l Sl Bl i v, I AE AT DA 1R b 4 38030
EH PCR R ARG . BURALFHIRIR L T, e 38 B PCR, #uk S45 2, HOHAAIA], TagDNA
P B W B 5, SR O R RR, ATREREARAR I A I, M SE R MR sAZ I, ) B kA
BRI T S B G B PE AR SR AN D AR B o 2K 22 B8 B AR A AT A2 LA SR SRR 52, A AL HE A A AR A1
A BEAR I M A 5 ) JRUA PCR A AR A, = SR AR A2 T2 K

P MM e — AL ML, 10%01) S8R /K Sy ARER 4911 2 5 T [ 52 J5 1EAT JsU PCR #UR
B [ E R AN B K, U RN, — L 4°C4-6 /NINR R

PIFWEE  —Rans, VIR, J5EA PCR R BE 2%, KOG R, 42 DNA (&
WiE, RN Z, By 8= vs i R S ARV R 4ARESZ, BAFIERTI
RRET, PR BE .

PR AL B 1A kD) R AR PCR AR A RE % ZE3 R AR I b3, 5 F (R 730 v
DL B R B R AR FE, — S RER I %

EAMPHEAAEN  ETIRA Y 20, AZWRATTLE DR . 2E ORI A i, v
INFGEENE, 785y RVFRNVAR RS B HEN AN, JFREIR I )RR A, LRI TP 8. &S
M R O K, R R s ORI R P AR A 2 ] e R AT R . R AT AL S
P T I K S I G PR EE L 7R A Ve W oe A e bk, TR B D AR R R AT AE K0T B i
FTH PCR J W A 2 (1 i TagDNA il 25 55 K (1 540

IR A EE A 230 e T 4 molaE e, A AT S ST A5 SN R BE N A N B Y, AELTR] It Al
PRy B =PI VR B L 2%, A AT B SR8 BH PR S P 45

Gy (PCR)

JE ALY 1 BIAE A 2 A bR A _E#EFT PCR v, LA JE P 5 A0 PCR 52 4 fA .

5191 PCR BT 59— 15-30bp e, 7341 Wk 100-1000bp ZiA7. Jifz PCR ‘B HEKI 5]
Yo WATEDIF FH R DNA R /D85 400bp, RNA 1R/ 2000p, #8416 5 515 5 14 5 A
RO AT SRR e 1 e N PR H IR o

RNARZR  JEAL PCR IR NAR R 58 BB PCR JEAHMIE, T rEAe el e A L) BT,
NSRBI B, N BRI NAR R 514, TagDNA ZE AL S Mg+ 5 34 i T ) PCR
RIVAKZR o ERONVAR R P B IIAEIE FAEE E (BSA) AR 11 TagDNA 28 &5 3 H 10 45 4011 FRAS T3 1934
K,
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PAFER  JEAL PCR RGN AT AE L 1 TRV A B HEAT, BRI (8. L nl4E— ) PCR #AEI (Y Lk
17, WHEAFMG BES—Z80, Bkers, s BNy sk R, Bash 2T 6 b,
RUPTHEAT G R B R

N T PRUEHT 2R W3, J5A7 PCR #VEH A — D SR AN Al ) LE AL PCR g LE, 34, i RH
#IEZ) Chot start) 1773, BP3EFhndAz] 80-94°CHY, FEZEPAIA TagDNA %51 .

N T PRAIE S AR R AR REAN T 2 B2k, v RS SC IR L B0 ek PAP SE AR v DY R 3 T K

VR EAL S NG, FRARNGEYE, CABR ORI AN R . YRR AR, RSB
FERTINIT I, 38 B Sty sl B PP 2 R . (A, VRIS, A Id i i N 38 1 =t e i
JEPHPEAS Sk sg sl 2k

FYEETEY Y5 4% 2 5K H I 2 /NTERL 2% 1% 5 3 BhdaT Ja [l e, DS 39 i = 7e A il i e AR &7
R FETEAN P, B A P AU P R S

SR AT AS

JRAE PCR 47 34 =kl i, M T IR PCR BIW T 75, BRI bR 0 43+ B PE TOer 3 34 =
Y E AT IS ARSI o TR 0 75 FH U, A8 B 5 vk A T ARG

P W DR I SCBAR I A B R I AS IU, S U E B RIS AL 23Uk 2R
FAIF, PEUATAE

JEAE A4 (P FEA D IR TE WAL R A AL — T

MY JR{L PCR H AR A

JAA PCR H ARG AR A, il BEAEATZA 40 M Jr 7 A4S HH 5 DL BB R e PR SR IR 7 271 o i BRI 3 [
FIMET, AP SR PCR N 43 A R0 4/ M54 DR R P 05 56 R 4 7 T o

1. HTFANIEPETE DR (sl

(L) 5 245 DA P A

JECYI 3 1 A0 PR T ORI T B, E 24 S5 PCR BRI Ji A — A Ay PRI e ) ) A SR A e

X HIVL. HPV. HSV. HBV. HCV %2 Flis 5 AT, AHFRATTRE 0% B D) S5 I 4% 211K Loy 5 7 3060~ 7B
ARG TR B I E R, BER% R RS2 I G ) N

(2) 4 b 2 R AT

SIS N R TE S5 AXAT BRI b, U e AN R, SRR s (RN —RisE A
7 RMEAEEE FHRBIGZAT B, 1N R A, PCR BRI B BHAf S W, M85 AT AR DRI REFE BT T IR 2
Sy iR H ko

(3) GRS

EHIER SRR, RSN TR, EE2ERRr A RN, SR T AR, ]
R4 PCR B ASKAESE . PRI, JRUf7 PCR A BR A 3 22 A I B

2+ FHT P YR 2 DT R A

(1) 55 3 R o AS

MURN LRG58 BHE. T HIEAL PCR EREATHI, JGUR R, Fm i R R 584, Bk vk e 08 41
Pkt [ EARESRE DA A ECHE, 0 R R RIS WG YRR T R 0 S s

(2D [E14G 3 R Sl

XF UGN My S AT BN LA DRI A LR, SR 2 A8 B IRISE R4 VLR D i TEfe 7,
WA PCR BL AT A ok, HASRERC S 2SR 4l iAo PCR HARMTRAN T LR B FpH;
RIGA I, AAFIRATRE T NP RIEA A, 17 56 B N 2R FE DR I R 221

CALTRAW;
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