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Experiment type

In our lab, there are two types of experiments:

1. Animal experiment.

2. Human subject research.

Human subject research:

From human, many samples can collect:

1. Without anesthetization such as blood and saliva:.
2. Under anesthetization such as biopsy from different organs and interpretonium fluid
Animal experiment:
Animal experiments are necessary for a better understanding of diseases and for developing new therapeutic strategies. Animal experiment include Mouse, Rat, Rabbit, Hamster,…..ect. The mouse is currently the most popular laboratory animal in biomedical research. Experimental procedures on animals often require anesthesia and/or analgesia to obtain adequate immobilization and to reduce stress or pain to collect samples in two ways:

1. Under anesthetization many samples can collect without kill the animals such as: blood, biopsy from different organs, and interpretonium fluid.

2. Under anesthetization can kill animal, then collect the blood or any other body fluids, tissues, and organs

 Anesthesia types and dosage choice depend on several factors including the animals’ size, weight, and metabolic rate. There are many types of Anesthesia:
1- Freezing: used for the new born mice and rat by put the baby in 4°C for 1min to the Mouse and 2min to the Rat.

2-  CO2 gas: used only for adult animals by respirator for 20-30 min. It rarely use because it can kill the animals.
3- Ether drop: used for the young and adult animals by put some drops in the can, transport the animal in this can, and cover it for few second. The animal sleep fast but also weak up fast.
4- Opioide injection: mix from many drug type (Pethidin, Buprenophin, and Piritamid). These drugs mix and inject ip or iv. The animal didn’t weak up fast but stile has pain. 
5- Ketamin injection: the best type used for all ages except newborn of mice. It leads to deep sleep, relaxation, normal breath, and no muscles contract. 
Sample Collection, Processing and Storage
Although biological specimens have been collected for use in a variety of molecular epidemiology, clinical trial and basic research studies for many years, it has only recently been recognized that the protocols and practices involved in collecting, processing and storing specimen science. As a result, many organizations have engaged in producing guidelines and best practices for these endeavours, now known as biological resources.
Prior to initiating a study that involves specimen collection; several key points must be considered to choose the appropriate materials, equipment and procedures:

· The goals of study.
· Laboratory analyses which will needed to accomplish the study goals.

· The type, the number, and the size or the volume of specimens will be collected.

Specimen types:
A wide variety of specimen types may be collected for storage, and studied depending on the study goals:

1. Blood and blood fractions

2. Tissue 

3. Urine

4. Saliva/ buccal cells

5. Placental tissue, meconium, cord blood

6. Bone marrow

7. Bronchoalveolar lavage

8. Cell lines

9. Exhaled air

10. Feces

11. Fluid from cytology

12. Hair

13. Nail clipping

14. Semen

Each of these specimen types should be collected, processed, and stored under conditions that preserve their stability with respect to the intended future analyses.
Collection procedures:
Collection procedures will vary according to specimen type and the intended analyses, but all procedures should be carefully designed and documented.
1. Blood collection:

Blood collection procedure different depend of the source animal or human. In animal, blood collect from eye, vein, or hart puncture. In human, it collects from vein (phlebotomy) or capillary puncture.

Blood collection tube should be drawn in a specific order to avoid cross contamination of additives. Blood is often fractionated before being analyzed or stored. Fractionation of blood results in the following components:

· Whole blood: collect in tube has anticoagulant (heparine, EDTA, ACD); protease inhibitor for proteomics. It can be used in genomics studies or as source of DNA and RNA
· Buffy coat: also need to anticoagulant, can be used in DNA extraction, or as source of lymphocytes, cell lines as limited DNA source.

· Serum. Do not need anticoagulant, can be used in proteomics, as source of DNA, or in multiple analytes

· Plasma: need to anticoagulant, used also in proteomics (preferred sample)

· Blood clot: do not need anticoagulant, can be used as source of DNA.

There is no fixed time period that can be recommended fro collecting and processing blood. However, depending on the intended analyses, the stability of blood with respect to various laboratory analyses may affected or controlled as follows:
· Anticoagulants used in blood collection
· EDTA: It works by calcium chelation and is used clinically in heamatology studies. It is well suited to DNA-based assays, but has problems for cytogenetic analysis.

· Heparin: There are some reports of occasional problems with heparin in PCR assays, studies generally find that there are no major difference in the use of EDTA or heparin

· Citrate: also works by calcium chelation and is used in coagulation studies and blood banking. It is optimal for assays conducted on lymphocytes and DNA.

· Stabilizing agents are necessary to preserve some analytes, and should be included in the collection device or added as soon as possible after collection
· The time elapsed between blood collection or removal from a storage unit and subsequent processing may be important, depending on the intended analyses

· The temperatures at which blood specimens are processed and stored may be important, depending on the intended analyses

· Thaw/ refreeze cycle should generally be avoided due to the potential for instability of some analytes.

· The temperatures at which blood specimens are processed and stored

· Enzymatic degradation affects many biochemical markers. RNA and proteins areparticularly susceptible to this and require special procedures to maintain their integrity during collection and processing.

2. Tissue collection: 
The primary sources of tissues for research are biopsy, surgery and autopsy by trained pathologist. It is used in:

· confirming clinical diagnosis by histological analysis

· Examining tumor characteristics at chromosome and  molecular level

· It requires to collect more materials than it is necessary for pathological evaluation

· When possible, the tissue sample should contain both tumor and normal tissues to permit to study different characteristics of the two tissues. 

After collection and quickly, the tissues must be stored in different ways: 
· Formalin-fixed paraffin-embedded tissue specimens may be used to preserve tissues at relatively low cost when adequate freezing procedures and storage facilities are not available
· Frozen tissues (-70 degree C). The tissue is embedded in frozen section support media such as liquid nitrogen and stored at –70 degree C. liquid nitrogen is not recommended as a suitable freezing medium for direct snap freezing, due to the potential formation of cryo-artefacts. When the dry ice or liquid nitrogen are not readily available, tissue collection into RNAlater which may be good alternative.
· Snap frozen tissues: the tissue can be frozen in a Dewar flask of liquid nitrogen or on dry ice at the time of collection. Otherwise, it is recommended that samples be transported in saline on wet ice to the repository or laboratory for additional processing.
3. Urine collection:
Many analytes, such as steroid hormones, pesticides and wide variety of drugs and their metabolites, can be measured in urine for molecular epidemiology studies, making it a convenient specimen for a variety of studies. Urine collection can performed under several conditions, depending on the study design and analytical goals:

· First morning: collected immediately upon rising in the morning, recommended for analytes requiring concentration for detection in laboratory assays

· Random urine specimens are appropriate for drug monitoring and cytology studies

· Fractional specimens: the study participant fasts after the last evening meal, and the second morning urine is collected, these specimens are used to compare urine analyte levels with their concentrations in blood
· Timed urine collections (e,g, 12 and 24 hour) are used to allow comparisons of excretion patterns.

4. Saliva / Buccal cell collection:

Saliva, with exfoliated buccal cells, is an excellent source of DNA for genetic studies. Self collection of buccal cells is a safe, convenient method that can be used to reduce the cost of specimen collection and is often preferred over blood collection by study participants. Several methods have been developed for collecting buccal cells, including swabs, cytobrushes and a mouthwash protocol. 
Buccal cells are good for PCR-analysis and it can be used to measure both germline and somatic mutations, while saliva is an efficient, painless and relatively inexpensive source of biological materials for certain assays which provides a useful tool for measuring endogenous and xenobiotic compounds.

5. Branchoalveolar lavage (BAL):
Bronchoalveolar lavage is a medical procedure in which a bronchoscope is passed through the mouth or nose into the lungsand fluid is squirted into a small part of the lung and then collected for examination. It is typically performed to diagnose lung disease. In particular, bronchoalveolar lavage is commonly used to diagnose infections in people with immune system problems, pneumonia in people on ventilators, some types of lung cancer, and scarring of the lung (interstitial lung disease). It is the most common manner to sample the components of the epithelial lining fluid (ELF) and to determine the protein composition of the pulmonary airways, and it is often used in immunological research as a means of sampling cells or pathogen levels in the lung. Examples of these include T-cell populations and influenza viral levels. Sputum sample and BALF can also provide sufficient DNA for PCR assays.

6. Exhaled air collection: 

Breath analysis is a technique rapidly gaining ground as a non-invasive tool to diagnose and monitor various aspects of lung diseases. Measurement of exhaled breath is safe, rapid, simple to perform, and effort independent. Given that human breath contains upwards of 250 chemicals, the potential for developing new applications is high. It required:

· To evaluate exposure to different substances, particularly solvents such as benzene, styrene

· To be used as a source of exposure and susceptibility markers (caffeine breath test for p4501A2 activity)

· Breath urea (presence of ureas positive organisms such as H. pylori) 

Breath analysis may rely on both direct (on line) and indirect (off line) reading methods: in the on line method, breath analysis is immediately available, whereas the use of indirect methods generally involves collecting and trapping the breath sample and subsequently transferring it to an analytical instrument for analysis.

Various kinds of breath samples have been used in biological monitoring, including mixed expired air and end expired air: end-exhaled-air represents the alveolar air concentration and mixed-exhaled-air represents the gas mixture coming from the dead space of the bronchial tree and the alveolar gas-exchange space.

7. Hair collection: 
The purpose of hair collection is to obtain a suitable biological sample used in:

· Easy available biological tissue whose typical morphology may reflect disease conditions within the body

· Provides permanent record of trace elements associated with normal and abnormal metabolism

· A source for occupational and environmental exposure to toxic metals 

· Good marker for environment tobacco smoke (ETS) exposure in children. 

· The hair nicotine levels were shown to be well correlated with cotinine creatinine ratios in urine from the same individual.

· Hair roots can be optimal source of DNA for PCR analysis and permit easy collection, transportation and low overall costs.
It is very important because the hair analysis provides long-term information from months to years, concerning both the severity and pattern of drug use.

8. Nail clippings: 
Toenail or fingernail clippings are obtained in a very easy and comfortable way. They do not require processing, storage and shipping condition and thus suitable for large epidemiological studies. It used in:  

· Trace elements

· Selenium levels

· Arsenic levels

· Less likely to be contaminated by environmental factors

· Involves more complicated processing

9. Semen collection: 
Semen, also known as seminal fluid, is an organic fluid that may contain spermatozoa. It is secreted by the gonads (sexual glands) and other sexual organs of male or hermaphroditic animals and can fertilize female ova. In humans, seminal fluid contains several components besides spermatozoa: proteolytic and other enzymes as well as fructose are elements of seminal fluid which promote the survival of spermatozoa, and provide a medium through which they can move or "swim".

Semen is produced and originates from the seminal vesicle, which is located in the pelvis. The process that results in the discharge of semen is called ejaculation.

Semen is also a form of genetic material. In animals, semen has been collected for cryoconservation. Cryoconservation of animal genetic resources is a practice that calls for the collection of genetic material in efforts for conservation of a particular breed.

The actual technique for the collection of the sample is very important. The best way to obtain a sample is through masturbation. It is the easiest way to collect the entire ejaculate into the sterile collection container. It is very important to collect the entire sample, especially the first part of the ejaculate as it contains most of the sperm. While a sterile collection container is best for collecting the sample, a disposable Tupperware container may be used as well. It should reach the lab within one hour. Sexual abstinence should be for at least 2 days but not exceeding 7 days. The semen use to evaluate the effects of exposures on endocrine and reproductive factors.

10. Feaces collection:

Feces or faeces (British and Latin) are the solid or semisolid remains of the food that could not be digested in the small intestine, but has been rotted down by bacteria in the large intestine. It also contains a relatively small amount of metabolic waste products such as bacterially altered bilirubin, and the dead epithelial cells from the lining of the gut. It is discharged through the anus or cloaca during a process called defecation. Urine and feces together are called excreta.

Collected feces has various uses, namely as fertilizer or soil conditioner in agriculture, as a fuel source, construction material, or for medicinal purposes to look out:

· Certain cells of interest

· Infectious markers

· Oncogenes 

Ideally, feces should be processed as soon after passage from the animal as possible, collected in airtight containers to prevent desiccation. If the processing of a fecal specimen must be delayed, it may be:

· refrigerated (but not frozen) for several days ( not recommended for samples with live larvae that you intend to examine  using the Baermann technique).

· fixed, e.g., 10% formalin (5% formalin-saline is better for protozoal cysts). Add fixative to feces at a ratio 3:1 (v:v) and mix well. (Not for Baermann technique.)    

If an animal has been treated with anti-diarrhea preparations containing bismuth or kaolin,   mineral oil, oral contrast material (barium) for radiology (all of these materials float) or antibiotics, then parasites may be difficult or impossible to find. Therefore, repeat the fecal exam 5-10 days after treatment withdrawal.

11. Breast milk collection:

Breast milk sampling is a non-intrusive way of determining contaminant exposure of infants and a useful biomonitoring tool.  Breast milk sampling has been used to test for POPs globally for several decades and is a good indication of regional intake from diet and environmental pollution, and selenium levels
Storage: 

Specimen collection requires storage system that capable of maintaining the optimal temperature for the diverse type of specimens:

· -20 degree C, certain items stable, I.e., urine

· -70 degree C, DNA, Serum, Hormone, vitamins

· -120 degree C, hormones, corotenoids, other nutrients 

Freezers may fail, leading to the necessity for 24 hour monitoring for the facility through a computerized alarm system to alter personnel and activate backup equipment.

· Monitoring fire, power loss, leakage, etc.

Shipping:
Sample shipping requirements depends on the time, distance, climate, season, method of transport, applicable regulations, type of specimen and markers to be assayed. Polyurethane boxes containing dye ice are used to ship and transport samples that require low temperature. For samples require very low temperature, liquid nitrogen container can be used. The quantity of dry ice should be carefully calculated, based on estimated time of trip. 
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