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Chapter 1 - Historical Perspectives.  Sections I-V inclusive, pp. 1-23

This chapter reviews the history of the laboratory rat, including the people and institutions involved.

QUESTIONS:
1.
List the genus and species of the rat.

2.
The first experimental use of the rat was for what purpose (~1856)? 

3.
What is the oldest independent research institute in the U.S.?

4.
Who was considered to be "the Institute's real scientific founder?" 

5.
Who lead the efforts to standardize the albino rat?

6.
Who began inbreeding rats in 1909 that would later be used to produce many other modern strains?

7.
True or False: The Brown Norway (BN) rat was produced by inbreeding some wild Norway rats captured in the vicinity of Philadelphia.

8.
Name two direct descendants of Wistar commercial stocks.

9.
Who at The Wistar Institute made enormous contributions to rat husbandry?

10.
In 1922, The Wistar Institute built the "Colony Building."  What was unique about the building?

11.
What year was WISTARAT issued as the registered trademark for Wistar rats?

12.
In what year was the Institute named one of the first Basic Science Cancer Centers by the NIH?

13.
The first behavioral research using rats was done at Clark University in 1894.  What did the graduate students investigate?

14.
One of the earliest nutrition studies using rats was attempted in 1863, in order to measure what dietary component?

15.
Elmer Verner McCollum was a pioneered use of the rat in ¬¬¬____________ research.

16.
An early leader in biochemistry and nutrition research was ___________ of Yale.

17.
Who developed one of the first metabolic cages used in animal experiments?

18.
Cod liver oil was first recognized as an important source of what vitamin, which is curative for what ophthalmic disease?

19.
Studies by _________ using benzidine dyes ultimately led to the development of the well-known Evans blue stain.

20.
Herbert McLean Evans and Joseph Abraham Long started a collaborative research program that lead to the development of on the leading rat strains.  What strain was it?  They studied various aspects of reproduction / nutrition / orthopedics (choose the best answer).

21.
Evans and his colleagues conducted major nutrition research that led to the recognition of which vitamin?
22.
Evans also made significant contributions to the ________ of rats for research purposes.

ANSWERS:
1.
Rattus norvegicus

2.
To study the effects of adrenalectomy in albino rats

3.
The Wistar Institute of Philadelphia

4.
Milton Jay Greenman, Director of The Wistar Institute from 1905 until 1937.

5.
Henry Herbert Donaldson

6.
Helen Dean King

7.
True

8.
See Chapter 1, Table 1-1, page 7.

9.
Milton Greenman and F. Louise Duhring

10.
It was constructed of brick, concrete, steel, and glass, had separation of animal facility functions, and a "clean-dirty corridor."

11.
1942

12.
1972

13.
The effect of alcohol, diet, and barometric changes on animal activity

14.
The quality of dietary proteins 

15.
nutrition research

16.
Lafayette Benedict Mendel

17.
Osborne and Mendel, 1911.

18.
Cod liver oil was first recognized as an important source of vitamin A, which is curative for xerophthalmia in deficient rats and children.

19.
Herbert McLean Evans

20.
The Long-Evans stock of rats at Berkeley, about 1915; they studied reproduction.

21.
Vitamin E

22.
Husbandry

Chapter 1 - Historical Perspectives.  Sections VI-XII inclusive, pp. 23-47

QUESTIONS:
1.  
T/F:  The earliest studies in rat genetics were done with wild rats in the late 1800’s.

2.  
T/F:  HD King started the Sprague-Dawley company.

3.  
T/F: William Ernest Castle was considered the Father of Mammalian genetics

4.  
T/F:  The first rat cage used by Castle was made completely of wire mesh.

5.  
T/F:  Bartles and James first noted hooding in rats.

6.  
T/F:  In 1906 A French worker at Columbia produced sarcomas in rats by feeding tapeworm eggs.

7.  
T/F:   It was observed that the short life span of rats being studied for cancer was interfering with the lab’s ability to reproduce tapeworm egg induced sarcoma formation, and by feeding soggies, the rats started living longer.

8.  
T/F: 1919 Bullock and Curtis developed inbred strains of rats, and the first breeding pairs for these inbred strains came from August, Fischer, Marshall, and Zimmerman.  These became the seed stock of several of today’s strains.

9.  
T/F: Curtis and Dunning showed that Carbon tetrachloride injected IP into rats could cause sarcomas.

10.  
T/F: Curtis and Dunning worked to demonstrate that no part of the tapeworm acts as a carcinogen.

11.  
T/F:  The Sprague-Dawley line was crossed with 2 lines of rat stock—the Sprague line and the Dawley line.

12.  
T/F:  The Albany strain was created in 1930 and by 1936 was discovered to have a high incidence of spontaneous mammary tumors.  By 1950 the strain was transferred to NIH for inbreeding.

13.  
T/F: The Hunt’s Caries-Susceptible and Caries-Resistant Strains are two inbred strains of rats for studying dental caries.

14.  
T/F:  The PAR/Lou rat strain is an inbred line that was created in Belgium from the oldest known rat stock in the world.

15.  
T/F:  Today’s lab rat strains were developed from hundreds of distinct rat family lines.

16.  
T/F:  The Wistar rat is an outbred strain that was created in 1906 at the Wistar Institute using the same stocks that created the inbred PA strain.

17.  
T/F:  The Long-Evans rat was developed by crossing Wistar rats to wild Norway rats.

18.  
T/F:  Being one of the oldest strains, the BN strain of rat is an inbred strain made from Sprague-Dawley stock.

19.  
T/F:  The first gnotobiotic rats were created in 1946, 51 years after the development of the first gnotobiotic guinea pig.

20.  
T/F: Gustaffsson created several versions of apparatuses to rear gnotobiotic rats.

21.  
T/F:  Between 1955 and 1958 the first plastic caging was developed for rats.

22.  
T/F:  The National Institute of Health was formed by a group of Nobel Laureates with their prize money as a way to help the next generation of scientists.

ANSWERS:
1.
True: The earliest studies of genetics in the Norway rat were published in Germany by Crampe from 1877 to 1885.  Albino mutants crossed with wild gray (agouti) rats resulted in offspring of three colors (agouti, black and albino) and two patterns (uniform pigmentation and white spotting).  Bateson and Doncaster found the coat color ratios to conform with Mendelian expectations.

2.
False:  An inbred colony was started and The Wistar Institute was established in 1909 by H. D. King.

3.
True: William Ernest Castle (W. E. Castle) 1867-1962.  Considered the Father of Mammalian Genetics.  Castle’s early career was in 1903 to 1909, when he was the first to use fruit flies in genetic experiments.  Castle was the first of a group of scientists (TH Morgan, CB Davenport, WE Castle, HS Jennings, BM Davis RA Emerson GH Shcull, and EM East).  He developed his program in mammalian genetics at the Bussey Institute at Harvard.

4.
True:  WE Castles’s janitor made the rat cages.   Composed completely of wire mesh, and resting inside a galvanized sheet metal pan 17 inches long, 15 inches wide and 3 inches deep.   The mesh cages housed 5 or 6 adult rats, and to clean the mesh cage was simply transferred to a new pan.  The water bottle rested on a sloping door to the cage.

5.
False:  Castle and Phillips proved that a black-and- white spotting pattern (hooding) could be modified in both directions  toward more black and toward more white, and that crossing with wild  rats increased the amount of white in the hooded pattern of the spotted.

6.  
True:  The Crocker Research laboratory of Columbia University was built in 1913.  This is where inbreeding of 6 major rats began to produce a reproducible animal model of cancer.  In 1906 it was reported that Borrel, a French worker, had produced sarcomas in rats fed tapeworm eggs.

7. 
True:  Mynie Curtis observed that failure to reproduce the tapeworm egg fed model may have been due to short life span.  At the time standard diet for rats was a piece of dry bread and some vegetables (for water).  Curtis instituted an improved caging system and the practice of dipping the bread (soggies) in whole milk before it was fed.  Rats fed tapeworm (Taenia) eggs did start producing sarcomas with the minimum time for sarcoma induction being 8 months.

8.
True: Bullock and Curtis noticed that rats from some vendors developed a higher incidence of sarcomas than those from other sources.  Curtis developed inbred strains of rats with variation in visible characteristics that might be related in some way to incidence of cancer:  1919 the first breeding pairs for these inbred strains came from August, Fischer, Marshall, and Zimmerman.   Marshall rats were all albinos.  Fischer and Zimmerman each had rats that were black nonagouti piebald, but carriers of the albino gene.   August had the most varied rats, including some of the pink-eyed dilutes that TH Morgan had given to August.  They also used rats that Jacob Rosenstirn had originally obtained from a breeder in Copenhagen.  In 1941 a group of rats with “ruby eye” were obtained from a breeder in Avon, Connecticut.  These purchases provided the  seed stocks for the brother x sister matings, and the development of  several of today’s more important inbred strains of rats:  Fischer  230, Fischer 344,  Zimmerman 61, Marshall 520, August 990, August  7322, August 28808, August 35322, Copenhagen 2331, A x C 9935, Avon  34986.

9.
False:  In 1946, Dunning and Curtis demonstrated that washed and ground tapeworm larvae would produce multiple intraperitoneal sarcomas in rats.

10.  
False:  By 1953 at the University of Miami, Curtis and Dunning were working to isolate the carcinogen of Taenia sp. larvae, and they demonstrated that the active agent was associated with the calcareous corpuscles of the parasite.

11.  
False:  Origin of the Sprague-Dawley rat:  established in 1925 by Mr. Robert Worthington Dawley.  He combined the maiden name of his wife to his own when he named the rat. The strain was started from a hooded male rat that was genetically half-white.  He was mated to a white female and then subsequently to his white female offspring for 7 generations.  Origin of the male is unknown, but the origin of the female is from Douredoure strain, probably from Wistar descent. Later he established the company Sprague-Dawley Inc. in Madison, Wis.  Sprague-Dawley Inc. became ARS/Sprague-Dawley and continues today as Harlan Sprague-Dawley.

12. 
True:  Origin of the Albany strain:  In 1930, Professor  Arthur Knudson of the Dept of biochemistry at the University of  Albany Medical College, obtained f 11 females and 5 males from CE  Bills of the Mead Johnson Co of Indiana.  Soon after 1936, the breeding colony was discovered to have a high incidence of spontaneous mammary tumors and was called the Albany strain.   Extensive studies were done and comparisons were made to the Vanderbilt strain. In 1950 the Albany stock was transferred to NIH for inbreeding.

13. 
True:  Origin of Hunt’s Caries-Susceptible and Caries-Resistant Strains:  These are two inbred strains of rats developed initially by what was believed to be Mendelian factors so that one strain of albino rat was susceptible to forming caries while the other strain did not.  The strain was initially developed on a carcinogenic diet by Hopper, Webber, Canniff, but the same differences were later demonstrated using a diet containing 57% sucrose.  The strain differences observed by Hunt and associates are attributable not to Mendelian factors, but to multiple factors, particularly microbial flora of the oral cavity and dietary factors.

14.
True: The oldest rat stock is a line of hooded rats that has been bred and maintained since 1856 for feeding reptiles at the national Museum of Natural History in Paris, France.  By 1988 rats had been obtained from that stock and taken to Belgium by Herve Bazin to establish an inbred strain called PAR/Lou.  In 1997 it was shown that the BN strain and the PAR/Lou strain are phylogenetically the most divergent of the 277 rat strains studied.

15.
False:  The major established lines of lab rats  comprise only about a dozen more or less distinct families which  became the progenitors of hundreds of future strains (inbred,  outbred, congenic, consomic, recombinant inbred, and transgenic).

16.
True: Origin of the Wistar Rat:  in 1906 Donaldson brought an albino stock from the Univ of Chicago and established it at the Wistar Institute.  Two lines were developed—the inbred King Albino (now the PA rat), and the outbred commercial colony referred to as the Wistar rat.  By 1911 the Wistar Rat was disseminated all over the world.  The Wistar gene pool has contributed to far more strains of rats than any other single rat line.

17. 
True:  Origin of Long-Evans:  1915, Wistar females were mated to a wild Norway rat caught in Berkeley.

18. 
False:  Origin of BN strain:  Developed by Silvers and Billingham from a stock of Wistar crossed with wild Norways trapped around Philadelphia about 1930. .  In 1997 it was shown that the BN strain and the PAR/Lou strain are phylogenetically the most divergent of the 277 rat strains studied.

19.
True: The first germ-free (gnotobiotic) guinea pig was produced in 1895 by Nuttal and Thierfelder at Univ of Berlin. In 1946 Gustafsson at the Univ of Lund in Sweden and Reyniers at Notre Dame established germ-free colonies of rats through hand rearing C-section derived Long-Evans pups and subsequently provided germ-free breeders for foster rearing many of the germ-free rats produced in other labs.

20.  
True:  To make his gnotobiotic rats, Gustaffsson first made the  Germ-free rearing apparatus type 1 which could only rear 2 c-section  derived pups to age 28d.  The pups were fed q-4 hours with cow’s milk that was vacuum autoclaved at 140 C.  The type 2 apparatus could rear 10 pups.  The type 3 apparatus was larger still, could rear 20-30 rats, and included a pair of neoprene gloves mounted on one side.

21. 
True: 1955-1958, PC Trexler developed an inexpensive plastic isolator which could be sterilized and used for housing and transportation of gnotobiotic animals.

22.  
False:  On 4/1/1930, Congress passed legislation establishing the NIH. The National Cancer Institute was the first institute  

