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Introduction to the Research and Production Complex of Pasteur Institute of Iran

Pasteur Institute of Iran is a research, production, service, and educational
institution which has been established with the goal of promoting public health
and community well-being. Throughout its century-long history, it has played
a crucial role in controlling many infectious diseases in the country. Since 1920,
this institute has been a pioneer and a major hub for vaccine production in the
region.

The expansion of the research and production activities of Pasteur Institute of
Iran led to the inauguration of the Research and Production Complex of
Pasteur Institute of Iran on March 17, 1989. After the completion of various
building units and facilities, this complex was inaugurated by the then
President. This complex operates in a suitable space and engages in the
production of biological products, injectable solutions, and laboratory animal
breeding. The production, research, and education in this complex primarily
aim to meet the health needs of the country and reduce the import of these
products. Different production and research departments in the complex
include BCG, recombinant products, preparation of injectable solutions,
production of antigens, viral vaccines, laboratory animal sciences, quality
control, and quality assurance, alongside the support and administrative units.

ABOUT US
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History of Conjugated Vaccines

The department got ready and put in operation during the COVID-19
pandemic. PastoCovac (Soberana 02) is a vaccine against COVID-19,
manufactured in Pasteur Institute of Iran in collaboration with Finlay
Vaccine Institute of Cuba. This vaccine consists of two main doses
and one booster dose called PastoCovac plus. The named vaccines are
recombinant protein-based vaccines and PastoCovac is conjugated to
the tetanus toxin. According to the conducted studies, the license to
use PastoCovac plus, as a booster for all injected vaccines in Iran, was
issued. This product can also be injected in ages of 5 to 18 years old in
Iran.

PastoCovac has been approved in Iran, Cuba, Belarus, Mexico, Nicaragua,
and Venezuela.
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PastoCovacrius

PastoCovac & S —
PastoCovac Plus, recombinant

PastoCovac vaccines against COVID-19 are intramuscularly-injectable
suspensions produced from recombinantly made receptor binding
domain (RBD) of S1 protein of SARS-CoV-2 virus. These vaccines are
capable of attaching to human ACE2 receptor stopping the virus
entry. The vaccines are prepared in two forms, namely PastoCovac
as the main vaccine (monovalent conjugate, applied twice within
28 days) and PastoCovac Plus (dimeric RBD as a booster) used as a
third dose of a 2 + 1 regimen on the day 56.

Storage conditions
The storage temperature is between 2 and 8°C (in the refrigerator).
Protect from freezing.
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History of Recombinant Yeast Vaccines Production

In the 1990s, the contract of technology transfer for recombinant hepatitis
B vaccine production was signed with Cuban CIGB, and in 2009, the
technology transfer of recombinant hepatitis B vaccine production was
completed through the efforts of Iranian experts. In 2010, the hepatitis
B vaccine production department was put into operation in the Research
and Production Complex of Pasteur Institute of Iran. Since 2013, Pasteur
Institute of Iran has been providing enough to meet the country’s need for
hepatitis B vaccine.
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Hepatitis B vaccine, recombinant

Recombinant hepatitis B vaccine is a viral-subunit vaccine. The vaccine is derived
from purified surface antigen (20 pg HBs-Ag with > 95% purity) recombinantly-
expressed in Pichia pastoris yeast cells. Thiomersal (0.05 mg), as a preservative, has
been also added to each ml. This product confers active immunity via producing
antibody against HBs-Ag in order to neutralize hepatitis B virus. These mechanisms
lead to prevention of hepatitis B virus infection. Protection (90% of healthy young
adults and 95% of infants, children, and adolescents) against HBV infections is
virtually completed after immunization with three properly administered doses of
the vaccine.

Storage conditions
The storage temperature is between 2 and 8 °C (in the refrigerator). Protect from
freezing.
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H|story of the BCG Vaccine Production

The BCG department was established after World War Il due to the mutual
efforts of Dr. Mahdi Ghodsi and Dr. Abolghasem Bahrami. The first strain of
BCG was received from Morocco in 1947. In 1947, general BCG vaccination
program was first established in Iran based on BCG vaccine produced by
Pasteur Institute of Iran. In 1950, the old strain was replaced by the Pasteur
strain of BCG from Pasteur Institute of Paris with the aim of using an
international standard strain. Under UNICEF supervision, 238 million children
from 22 countries have used the BCG vaccine manufactured by Iran. In 1988,
this department was transferred from Pasteur Institute of Tehran to the
Production and Research Complex. In 2011, this department was designed and
built in three floors according to GMP requirements. The estate, measuring 560
square meters includes a clean space (with classes of A, B, C, D) of 420 square
meters, was finally put into operation in 2012.
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Freeze-Dried BCG Vaccine

BCG vaccine is a freeze-dried powder prepared from an attenuated strain
of Mycobacterium bovis (also called Bacillus Calmette and Guérin (BCG), strain
1173P2). Each milliliter of the reconstituted vaccine contains (1.5 - 6 ) x 10°
colony forming unit (CFU) of BCG. This vaccine contains no preservative.
BCG stimulates the function of monocytes, macrophage, natural killer (NK) cells
and T-lymphocytes against Mycobacterium tuberculosis. In countries with
high burden of tuberculosis, BCG vaccination is recommended for neonates and
PPD negative individuals. In other regions, vaccination is also recommended
for people who have continuous contact with tuberculosis patients (high-risk
groups), and cannot receive prophylactic therapy of isoniazid.

Storage conditions
Freeze-dried BCG vaccine should be kept at a temperature of 2-8°C and away
from direct sunlight.
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History of Rabies Vaccine Production

The rabies department of Pasteur Institute of Iran has played an important role
in the prevention and treatment of rabies in the country throughout its hundred
years of history. In early 1941, Dr. Abolgasem Bahrami went to the Pasteur
Institute of Paris and returned to Tehran while bringing the Pasteur strain of rabies in
order to establish the department of rabies. At that time, rabies was a major public
health issue in Iran. At first, the production of rabies vaccine through the classical
method (i.e., dried marrow of rabbits) was used for the treatment of rabies
victims. In 1947, a killed rabies vaccine was produced by Dr. Abolgasem Bahrami
by inactivating the brain of rabies-infected rabbit with phenol.

Afterwards, the production of this vaccine continued by inactivating the brain
of rabies-infected lambs, by Dr. Mahmoud Bahmanyar. Despite the classical
treatment (vaccination), the mortality rate of rabies was about 30%.

Dr. Marcel Balthazard (the institute’s director) and his colleagues (in research
teams of Pasteur Institute of Iran) developed a new treatment for rabies,
consisted of the vaccine combined with rabies immune globulin administration.
This procedure soon became a part of rabies treatment and prevention in World
Health Organization guidelines.

In 1980, the production of animal rabies vaccine was continued in the Pasteur
Institute of Iran by inactivating the rabies virus in the brain of lamb by BPL. In 2000,
the production of animal rabies vaccine in the Research and Production Complex
of Pasteur Institute of Iran was changed to the method of virus propagation
in BHK/21 animal cells in glass containers. Since 2009, virus propagation in
BHK/21 cells has been continued using bioreactors. From the summer of 2023,
the inactivation of rabies virus with ethylene amine BEI has replaced the BPL
method.
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Rabivet PII
(Inactivated Animal Rabies Vaccine)

Rabivet Pll (Inactivated Animal Rabies Vaccine) is produced via cell culture in
Institute Pasteur of Iran at viral vaccine department. This vaccine is an injectable
suspension of inactivated rabies virus prepared from Pasteur strain PV2061. The
virus is harvested from infected BHK-21 C13 cell line, concentrated by
ultrafiltration and eventually inactivated. Rabivet Pll vaccine contains the rabies
virus antigens in liquid DMEM (Dulbecco’s Modified Eagle’s Medium) adsorbed
on aluminum hydroxide, preserved with thiomersal and stabilized with bovine
serum albumin. Rabivet Pll vaccination protects animals and indirectly people
and prevents painful and debilitating symptoms as well as quick and unpleasant
death. The first vaccination is done after 3-4 months (when maternal
antibody level is decreased) and the vaccine is administered as annual booster.
The vaccine must be stored at 2-8°C and protected from light.

Expiration date is one year after the production date.
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Antineoplastic Agent
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Over 30 years of BCG-immunotherapy
for bladder cancer

Bladder cancer is the 9th most common cancer type worldwide.
Every year, about 600,000 people are diagnosed with bladder
cancer worldwide and more than 200,000 individuals die from
this disease. Approximately 75-80% of patients with bladder
cancer are diagnosed with a non-muscle invasive bladder
cancer (NMIBC). intravesical instillation of the BCG is the most
effective immunotherapy for patients with intermediate-risk
and high-risk NMIBC. BCG-immunotherapy has been recommended by
both the European Association of Urology and the American
Urological Association.
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PastoCys®
(Freeze-Dried Intravesical BCG)

PastoCys® (Freeze-Dried Intravesical BCG) is a dense powder prepared from
attenuated Mycobacterium bovis BCG, Pasteur strain 1173P2. The number
of culturable bacteria after reconstitution with sterile sodium chloride 0.9%
is (5-30)x108 CFU/vial. PastoCys induces non-specific immune responses
through several mechanisms and stimulates the function of macrophages,
natural killer cells (NK) and T-Lymphocytes.

Indications

pastoCys® BCG is indicated for treatment and prophylaxis of Non-muscle
invasive bladder cancer (NMIBC):

1. carcinoma in situ (CIS)

2.Ta

ST

Storage conditions
PastoCys® should be refrigerated at 2-8°C and should be protected from direct
sunlight.
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History of Injectable Solutions Production

The Blood Transfusion Center was first founded in Iran by Dr. Andre Boe
and Dr. Joel Boe, the French medical couple, in 1950. Dr. Marcel Balthazard
also played a crucial role in establishment of this center. Alongside blood
transfusion affairs, the center also produced injectable sera and plasma.
The production of injectable products in Large Volume Parenteral (LVP)
format was begun in 1956. Injectable products in Small Volume
Parenteral (SVP) format have been launched in Pasteur Institute of Tehran
since 1984. Due to the mass production of injectable products in 1988,
this department was transferred to the Research and Production
Complex. Currently, seven products with a volume of 50 milliliters are
being produced in this department.
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Lidocaine Hydrochloride 2%
Injectable Solution

Dosage Form

50 ml multiple-dose vial containing sterile, non-pyrogenic, clear and
colorless solution of Lidocaine Hydrochloride 2% for injection, with
preservative (methylparaben)

Drug classification
Amino Amide-type local anesthetic

Indications

Lidocaine injection solution is utilized as a local anesthetic.

Only intradermal, subcutaneous, or submucosal injections are used.
Do not use for spinal, epidural, caudal or IV regional anesthesia.

Storage conditions
Store below 30°C and protect from freezing.
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Magnesium Sulfate 20% & 50%
Injectable Solution, Hypertonic

Dosage Form

50 ml single-dose vial containing sterile, non- pyrogenic, clear and colorless
solution of Magnesium Sulfate Heptahydrate 20% & 50% for injection.

For IM and IV infusion use only.

Drug classification
Anticonvulsant, electrolyte replacement

Indications

Prevention and treatment of hypomagnesemiam, prevention and treatment of
seizures in eclampsia or pre-eclampsia, treatment of cardiac arrhythmias
(ventricular tachycardia/ventricular fibrillation) caused by hypomagnesemia,
barium poisoning, cerebral edema, tetany.

Storage conditions
Store below 30°C and protect from freezing.

o
M-:nenu Sulfate 0%
s m.m s

Each 100mL, contains: : Each 100m, contains:
Magnesium Suiphate, TH,0 208 'mmum Sulfute.7H,0 508 #
Mt 081 mmol/mL » s 203 mmol/mL
0.81 mmol/mL ‘“- 2.03 mmol/ mL
162 mosmol/mL Dmotarity 4.06 mosmol/ mL.
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Sodium Chloride 5%
Injectable Solution, Hypertonic

Dosage Form
50 ml single-dose vial containing sterile, non-pyrogenic, clear and
colorless solution of Sodium Chloride for IV infusion

Drug classification
Electrolyte replacement

Indications Sodium

5% Sodium Chloride Injection, is a hypertonic solution indicated for use
as a source of water and electrolytes in cases like Hyponatremia,
Hypochloremia, Heart failure and renal impairment.

Storage conditions
Store below 30°C and protect from freezing.

20)3 O uS pusw
Swgipule Gus 2B Jolowo

ol Jsui
Ky 9 Bla i, st ihayiwl Jodowo S9ls j93 S (syid o O - Jlig
(IV)sa909)3 0oj9l Ciga 30y O LIS A

el 093
g sl Sl

WGran y)lgn
0loic @ aS ol Suigiale o3gh b 10y3 0 uS A LB Jolas
9 arlSonle (—ayilignle v92 $lo—0 )3 Lacdg)isll g LT oS puali

Il 9ornlGul (sdS g S sl alu)b

NIEVACRCH[
38 cdadloe 53 40 jl 9 6)1xgSs abS Golw asya ¥ jl yiaS slas o




a“& PASTEUR INSTITUTE OFIRAN
Sodium Chloride 5%

Injectable sotution (infusion)
Hypertonic
Ready-to-Use
Sterile ~ non pyrogen
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Potassium hloride Concentrate 15%
o on For Infusion
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Warnings: This product is concentrated and must be diluted before use. Avoid direct
injection of medicine to the patient.
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Potassium Chloride 15%
Injectable Solution, Hypertonic
Dosage Form

50 ml single-dose vial containing sterile, non-pyrogenic, clear and colorless
solution of Potassium Chloride 15% for slow (IV) infusion

Drug classification
Electrolyte replacement
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Indications

Prevention and treatment of moderate to severe potassium deficiency |
(hypokalemia) in cases where oral replacement is not possible.

Intravenous injection of KCI with insulin and dextrose is used at early stages of |
suspected acute myocardial infarction.

Treatment arrhythmias caused by cardiac glycoside poisoning, thallium poisoning. |
Storage conditions |

Store below 30°C and protect from freezing.
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Dextrose 20% & 50%
Injectable Solution, Hypertonic

Dosage Form
50 ml single-dose vial containing sterile, non-pyrogenic, clear and colorless
solution of Dextrose for intravenous injection (infusion)

Drug classification
Glucose Elevating Agent / Carbohydrate

Indications

Dextrose injections are administered by peripheral IV infusion to provide calories
and water for hydration; these injections may be admixed with amino acids
injections or other compatible IV fluids to provide parenteral nutrition. Hypertonic
dextrose injections (concentration greater than 5%) are used to provide adequate
calories in a minimal volume of water. These products are also used for treatment
of acute symptomatic episodes of hypoglycemia.

Storage conditions
Store below 30°C and protect from freezing.

o
PSR RSTITURE OFIRAN
4 Dextrose 20%

jsvtable Sotution. (Infusion)
Sterile - Non Pyrogen
Each 100mL contains:
D5X10s¢ (anhydrous) 208
ter for Injection -
Oumolatity 1,11 mosmotml
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History of Antigen Production

From 1961 to 1965 cholera-like disease spread in Iran and many other
countries. This unit was tasked with producing the classic cholera
vaccine.

Dr. Azar Andami produced the cholera vaccine using the classical Louis
Pasteur method. At the time of the cholera epidemic in Iran and neighboring
Eastern countries, about 400,000 doses of the vaccine were produced
daily at Pasteur Institute of Iran. The cholera vaccine made in Tehran was
also exported to France. From 1966, this unit continued its activities
independently under the name “Vaccine Production Department”. In the
early ‘90s, this department with the name of “Bacterial Vaccines” was
transferred to the Research and Production Complex. Due to GMP
requirements, now this department continues its work in the field of
diagnostic kits for Salmonella, Brucella, and Vibrio cholerae. In 2017, the
name was changed to the “Antigen Production Department.”
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Bacterial Antigens Kit (Tube Wright)

Tube Wright Test

Brucellosis is one of the most widespread zoonosis in the world and occurs mainly
in farmers, slaughterhouse workers, and veterinarians via direct or indirect contact
with infected animals or their products. The clinical symptoms of human
brucellosis are nonspecific, such as fever, headache, chills, and sweating. Diagnosis
and treatment of brucellosis requires laboratory tests. The serum tube agglutination
test (SAT) is the gold standard and affordable test.

Packaging Contents

Tube Wright Antigen Kit:

1) Six vials tube Wright Antigen (each vial contains 10 ml Antigen)
2) One vial Wright positive control serum

3) One vial negative control serum.

Storage and Stability
Store at 2-8°C. Do not freeze. Antigen and controls are stable until the expiry date
stated on the label.
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Bacterial Antigens Kit (Rapid Wright)

Rapid Wright Test

Brucellosis is one of the most widespread zoonosis in the world and occurs mainly
in farmers, slaughterhouse workers, and veterinarians via direct or indirect contact
with infected animals or their products. The clinical symptoms of human brucellosis
are nonspecific, such as fever, headache, chills, and sweating. Diagnosis and
treatment of brucellosis requires laboratory tests.

|

Packaging Contents

Rapid Wright Antigen Kit:

1) Six vials Rapid Wright Antigen (each vial contains 5 ml Antigen)
2) One vial Wright positive control serum

3) One vial negative control serum

Storage and Stability
Store at 2-8°C. Do not freeze. Antigen and controls are stable until the expiry date
stated on the label.
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Bacterial Antigens Kit (Wright, Rose Bengal Test)

Principles of Rose Bengal Test

The Rose Bengal test (RBT) is a rapid slide agglutination procedure developed for
the direct detection of B. abortus in human serum. The Rose Bengal antigen is an
inactive bacterial suspension of B. abortus stained with Rose Bengal and buffered
at specific pH (3.6).

Packaging Contents

Rose Bengal Antigen Kit:

1) Six vials of Rose Bengal Antigen (each vial contains 10 ml Rose Bengal Antigen)
2) One Wright positive control serum

3) One vial negative control serum

Storage and Stability
Store at 2-8°C. Do not freeze. The antigen and controls are stable until the expiry
date stated on the label.
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Bacterial Antigens Kit (Wright, 2ME Test)

Principles of 2ME Test

This antigen is applied for diagnosis of anti-Brucella IgG in 2ME Wright test, which
is used for the differential diagnosis of acute and chronic brucellosis. The 2ME
Wright test can be used if Wright test yields a positive result. This test
is recommended when negative result of blood culture and low Brucella-specif-
ic agglutinin titer in the serum are reported despite the presence of brucellosis
symptoms. In other words, this test determines serum IgG, which is the sign
of chronic brucellosis. In this method, 2ME in the buffer removes IgM while I1gG
remains active.

Packaging Contents

2ME Antigen:

1) Three vials of 2ME Antigen (each vial contains 10 ml)
2) Three vials of 2ME buffer (each vial contains 10 ml)
3) One vial of Wright positive control serum

4) One vial of negative control serum

Storage and Stability
Store at 2-8°C. Do not freeze. The reagents are stable until the expiry date stated
on the label.
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Widal Antigens

Principles of Widal Test

The bacterial suspensions which carry Salmonella antigens agglutinate after
exposure to antibodies specific to Salmonella. Patients suffering from enteric
fever possess antibodies in their sera, which can react and agglutinate killed
and colored Salmonella antigens in an agglutination test. The main principle
of Widal test is that if antibody is present in a patient’s serum, it reacts with
respective antigen in the reagent and gives visible clumps and agglutination on
the slide. The antigens used in the test are “H” and “O” antigens of S. typhi and S.
paratyphi. “O” antigen is a somatic antigen and “H” antigen is a flagellar antigen.

Packaging Contents
Each kit contains AO, BO, DO, aH, bH, dH antigens with Widal positive and negative
control serum.

Reagent Storage and Stability
1) Store the reagents at 2-8 °C. Do not freeze.
2) Antigens and controls are stable until the expiry date stated on the label.
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Vibrio cholera

(Inaba, Ogawa, polyvatant)

Vibrio Cholerae Antisera

Vibrio cholerae antisera produced in Pasteure Institute of Iran are in the form
of Vibrio cholerae polyvalent, Vibrio cholerae Ogawa, and Vibrio cholerae Inaba.
These antisera contain appropriate preservative specifically prepared for
confirmimg strains of Vibrio cholerae and also isolating subtypes of Ogawa and
Inaba.

Packaging Contents

Each kit contains:

1) 18 vials of Inaba antiserum (each vial contains 3 ml)

2) 18 vials of Ogawa antiserum (each vial contains 3 ml)

3) 18 vials of polyvalent antiserum (each vial contains 3 ml)

Storage and Stability
Store at 2-8°C. Do not freeze. This product is stable until the expiry date stated on

the label.

g

Store a¢ 4-8°c. Store at 2-8°C.

Store at 4-8°¢.
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Viral Transport Medium (VTM)

Virus Transport Medium (VTM) is designed for the transport of respiratory
viruses. This medium is not for propagation and is merely for the transport of
specimens.

Transportation

Samples collected with nasopharyngeal or oropharyngeal swabs should be
transported at 2-8°C and submitted for test as soon as possible. After sampling,
transport and storage time for specimen should not be longer than 72 h.

Notification
If the collected sampling medium turns yellow or turbid, discard it and re-sample
with a new piece of kit.

Limitations
Contamination during sampling process will affect the final results. Sample
storage at inappropriate temperature will affect the final results.
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Blood culture medium

(containing sps)

Blood culture medium

(Infants)

Blood Culture Medium (Adults and Infants)

This medium is used to isolate aerobic or anaerobic pathogens and contains
sodium polyethyl sulfonate (SPS) which acts as an anticoagulant.

Packaging Contents
1) Each vial of the adult’s blood culture medium contains 40 ml of culture medium.
2) Each vial of Infant’s blood culture medium contains 20 ml of culture medium.

Storage and Stability
Store at room temperature. Stable until the expiry date stated on the label.

(Adults)

Store in laboratory temp. jwanh) % t

Yerein faboratory temp.
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History of Laboratory Animal Production

Laboratory animals are one of the most important tools of researchers in
the world. Department of Laboratory Animal Production, measuring 3000
square meters, was designed and built in the Research and Production
Complex in 1993. Dr. Abolghasem Bahrami returned to Iran in 1941 and
started to treat rabid patients, who were mostly from Tehran and it’s
suburbs, using dry rabbit’s spinal cord via the classical method invented by
Louis Pasteur. In fact, the department of laboratory animals of Pasteur
Institute of Iran was founded in 1941.

ool Siolojl wlolgis adgs anaa)ls

A i olgs adow jy gubéss jlinl gupiage jl S GO buleTwlilgs
2 &L Gislwo )3 pll Hgiwl gixi il el iulafl wllges pole sy
ol ygi—wl giui—wsl iléudss g sadgi gaine jo g 8lg 80 yio Y- - -
ilow Gelgs pwldllgnl yiSs ST YY - J_w s 2 b Slas VYYY Jlw )
Shblg gl—g3 g p3yo jl el aS]) o803 jlo bl ygiwh @ cmslie
0loys ygiwl o) Gelal S wllS gy @ LvgSrs oS uius glas b aisgy of
3985,0

Jlw jlobal jeiwl gixi wil o ivlajl Gllgas iy ol glgiie g8l
el 02w @il A8 slou \YY -




Research and Production Complex
Pasteur Institute of Iran

|12

]
o

C57BL/6 Mouse

C57BL/6 is the most widely used inbred strain. It is commonly used as a
general-purpose strain and background strain for generation of congenic
carrying both spontaneous and induced mutations. Although this strain is
refractory to many tumors, it is a permissive background for maximal
expression of most mutations. C57BL/6 mice are used in a wide variety of
research areas, including cardiovascular biology, developmental biology,
diabetes, and obesity, genetics, immunology, neurobiology, and
sensorineural research.

C57BL/6 Ligo
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NMRI Mouse

The genus and species of the laboratory mouse is Mus musculus and is of
the order Rodentia. The laboratory mouse has been domesticated by man
for many generations and is in general a very docile and easily handled animal.
Other notable biological features are their very acute hearing, well developed
sense of smell, poor vision, small size, and short generation interval. Mice
are by far the most common laboratory animal used for research. The laboratory
mouse is unquestionably the most widely used and completely understood
animal available to biomedical scientists today for testing and teaching
purposes. The NMRI is extensively used as an experimental animal in many
fields of general biology, as well as in pharmacology and toxicology.
Meanwhile, it is commonly used as a control for selection experiments.

NMRI Ligo
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CBA/J Mouse

The CBA/J inbred mouse strain is used to study granulomatous
experimental autoimmune thyroiditis (G-EAT), which is relatively resistant
to diet-induced atherosclerosis, and develops a mild hearing loss late in
life, with most of the hearing loss occurring in the higher frequencies.
Renal tubulointerstitial lesions have been observed in this strain at a high
frequency. Some CBA/J mice spontaneously develop exocrine pancreatic
insufficiency syndrome.

CBA/) Ligo
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Wistar Albino Rat

The Norway rat or laboratory rat Rattus Norvegicus, is a mammal of the
order Rodentia. The acute hearing of rats makes them sensitive to
ultrasounds and high pitched sounds. The vision of these rats is very poor
and they are unable to detect color and are blind to long-wave (red) light.
The tail of the rat is the principal organ for heat exchange. Next
to the laboratory mouse, the rat is the most commonly used laboratory
mammal, accounting for approximately 20% of the total number of mammals
used for scientific purposes. The Wistar rat is used as both a toxicology
model and general, an all-purpose outbred model for use in biomedical
research.
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Guinea pig (Dunkin Hartley)

tute of Iran

The Guinea Pig, Cavia porcellus, is a mammal of the order Rodentia,
sub-order Hystricomorpha and family Caviidae. The Guinea pig (Dunkin
Hartley) is an outbred general-purpose model used in asthma, nutrition,
otology, and pharmacology studies. It is also used in the study of
anaphylaxis, delayed hypersensitivity, and infectious disease. Meanwhile,
this model is also a source of serum complement.
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BALB/c Mouse

The BALB/c is a good general-use strain used for a variety of research
purposes. This subline is the most widely-used for the production of
monoclonal antibodies by hybridoma technique. The BALB/c exhibits
good breeding performance and has a long reproductive lifespan.
Plasmacytomas induced by injection of mineral oil forms the basis for
the production of monoclonal antibodies by hybridoma technique.
BALB/c is widely used for this purpose. For antibody production in
ascites, F1 hybrids of BALB/c and an outbred Swiss mouse (i.e. NMRI)
may be advantageous.

BALB/c _igo
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New Zealand White Rabbit

Amongst the many breeds of the domesticated European rabbit
(Oryctolagus cuniculus), the albino New Zealand White is the most
common breed utilized in biomedical research. Rabbits of various varieties
have provided very useful models in many different areas of biomedical
research (embryology, toxicology, virology, etc.), and are widely utilized
in safety testing (pyrogenicity, teratogenicity, etc.). They are universally
and routinely used in serology because of the readiness with which
they produce serum antibodies in response to a wide variety of antigenic
stimuli.
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Golden Hamster (Syrian)

The Syrian or golden hamster (Mesocricetus auratus) has been by far the
most extensively used species in the laboratory. The hamster has unique
characteristics, which make it a valuable and well-suited laboratory animal
for biomedical research. The eversible cheek pouch is particularly suited
for studies on the micro-circulation and also for the transplantation of
neonatal, adult, and neoplastic tissues. The Syrian hamster is considered
by some investigators to be well-suited for teratology studies due to its
short gestation period of 15-18 days, in comparison to other hamster
species and common laboratory rodents.
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