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BIOCHEMICAL FOSSILS' 
By Professor DENIS L. FOX 

SCRIPPS INSTITUTION OF OCEANOGRAPHY 

RECENTstudies in this laboratory, to be reported i n  
some detail elsewhere, have been concerned with pre- 
liminary qualitative and quantitative examinations of 
carotenoid pigments encountered in marine sediments 
of hundreds or thousands of years' standing. - The 
preservation of a class of ordinarily highly labile 
compounds over vast ages of time is less surprising 
when one considers the special conditions which pre- 
vail in  the buried strata of the ocean floor, i.e., lack 
of free oxygen, absence of light and perpetual tem- 
peratures of nearly 0' C. The added facts that caro- 
tenoids as  a class are absorbed in the digestive tract 
of most animals only a t  low levels of efficiency, and 
that they are  relatively refractory toward non-oxida- 
tive biochemical changes would still further favor 
their gradual accumulation in the ocean floor. 

1 Contributions from the Scripps Institution of Ocean- 
ography, New Series No. 232. 

Pigmentary compounds of the plant and animal 
. porphyrin series have been encountered in petroleum, 

coal and shale 0ils.~,3 Similarly, other chlorophyll 
derivatives, accompanied by carotenoids, and some-
times also in  association with fluorescent pigments 
common to petroleum, occur in  long and deeply buried 
marine sediment^.^,^ These ancient biochromic com-
pounds, together with other oil-soluble substances i n  
whose presence they occur, may be regarded as  diag- 
nostic features in the search for  biochemical processes 
in  the origins of petroleum and allied natural deposits. 

Carotenoids have been reported i n  moor soils6 and 
2 R. Lemberg, Ann. Rev. BiocAem., 7: 424, 1938. 
3 A. Treibs, Ann. d. Chem., 510: 42, 1934. 
4 D. L. Fox, Proc. Nat.  Acad. Sci., 23: 295, 1936. 
5 D. L. FOXand L. J. Anderson, Proc. Nat .  Acad. Soi., 

27: 333, 1941. (N.B. The published data are in error 
(p. 335) by a misplaced decimal, thus appearing as 6.0, 

.instead of the correct value of 0.6 mg per cent.) 
6 0.Baudisch and H.. v. Euler, Arbiv. Eemi Mineral 

Geol., 11A, No. 21, 1934. 
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field examination. At  this time no hamsters were 
available and urine specimens prepared as  described 
above failed to infect young guinea pigs. 

L. canicola Strain "B" was also isolated after the 
intraperitoneal injection of young hamsters with urine 
sediment from a dog ill with leptospirosis. This dog 
of the Boxer type apparently became ill on June 15, 
1943. The owner, who became ill and was hospitalized 
on July 25th) admitted having removed soiled news- 
papers from the dog's quarters on July 4th. The 
medical officer in  charge of the patient reported that 
her serum developed a n  agglutination titer of 1-1,000 
for  L. canicola and a cross agglutination titer of 1-10 
for  L. icterohaemorrhagiae. 

On August 10th serum obtained from the dog gave 
a positive agglutination reaction for  L. canicola in  a 
dilution of 1-1,000 and a cross agglutination for  L, 
icterohaemorrhagiae i n  a dilution of 1-10. At  the 
same time a urine specimen was obtained by catheter- 
izing the dog. The resuspended sediment prepvred as 
previously described was injected into four  young 
hamsters and four  young guinea pigs. On August 22 
one of the harnsters died and from its kidneys and 
liver L. canicola was cultured in Fletcher's broth and 
leptospira demonstrated on tissue section. 

On May 26, 1943, a Boston terrier was brought to 
the dispensary presenting symptoms of leptospirosis. 
A sample of venous blood was obtained and injected 
intraperitoneally into two young hamsters which died 
6 and 7 days after injection. (From this time at- 
tempts to infect guinea pigs was abandoned because 
of our inability to establish a n  infection, whereas in- 
fections were regularly produced in the hamster.) 

Leptospira mere observed by the dark-field exami- 
nation of fresh kidney and liver material, in stained 
sections, and were cultured in Fletcher's broth. 

On May 8th a urine specimen, prepared as pre-
viously described, was obtained from this dog and 
injected into four  hamsters, three of which died within 
2 to 3 days from bacterial infection., The fourth 
hamster died of leptospirosis eight days after injec- 
tion. Marked icterus mas evident a t  the time of death. 
Leptospira were observed by dark-field examination, 
in  tissue sections, and cultured in Fletcher's broth. 
Typing of the recovered organism from the and 
urine proved i t  to be L. icterohaemorrhagiae. 

This dog had a history of having caught rats in a 
chicken house on the owner's property. The symp- 
tomsmanifested in this animalwere quite mild in corn-
parison with those i n  the previously mentioned two 
dogs ill with L .  canicola infection. This is the first 
isolation of L, icterohaemorrhagiae from a dog in the 
United States, previous diagnoses of infection with 

this species of leptospira having been based on sero- 
logic findings. 

Differential diagnosis of L. canicola and L. ictero-
haemorrhagiae infections may be achieved by injecting 
material from the suspect into both young guinea pigs 
and young hamsters, since only the hamster will suc- 
cumb to infection with L. canicola while L. dctero-
haemorrhagiae infections terminate fatally in  both 
species. 

SUMMARY 

There is evidence that the golden hamster (Cricetus 
auratus)  is the animal of choice fo r  the isolation of 
leptospirae, especially of the Leptospira cafiicoln 
type since young guinea pigs and mice are  resistant 
to infection and rats are entirely refractory. Both 
the classical strain, L. icterohaemorrhagiae and L. 
canicola on isolation have been found to produce a 
fatal infection in hamsters. 

The present report deals with the isolation of L. 
canicola i n  two instances by the injection intraperi- 
toneally into hamsters of urine obtained from dogs 
ill with suspected leptospirosis. Each of the dogs 
was apparently the source of infection for  a human 
case of Canicola leptospirosis. 

The classical strain L. icterohaemorrhagiae was iso- 
lated from the dog for  the first time in the United 
States. I n  this instance the organism was isolated 
by injecting both whole blood and urine from the 
patient intraperitoneally into young hamsters. 

The injection into hamsters of suitable material 
froin patients infected with L. canicola and L. ictero-
haemorrhagiae is followed by a fatal  leptospirosis in 
the test animal. 

RAYMONDRANDALL, 
Colonel, Veter inary  Corps  

HAROLDK. COOPER, 
Captain,  Veter inary  Corps 
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GENERAL CHEMISTRY 

By J O H N  ARRENDTIMM 

Professor of Chemistry and Director of School of Science 
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International Chemical Series 

683 pages, 5% x 8%, illustrated. $3.75 


This distinctive text has been designed to meet the needs of students who plan to use 
chemistry in their professional education. I t  is suitable both for beginners and for those 
who have completed an elementary course in a secondary school. 

Writing in a vigorous, almost conversational style, the author explains things clearly 
and graphically in a manner that captures and holds the interest of the student. The sound 
modern treatment of fundamental theory is a feature of the text. The Lowry-Br6nsted 
acid-base definitions are used consistently, and recent industrial developments are included. 

Laboratory Manual for General Zoology Historical Geology 
By TRACY I. STORER, University of California a t  By RUSSELL C. HUSSEY, University of Michigan. 
Davis. McGraw-Hill Publications in the Zoologi- 456 pages, $3.50 
cal Sciences. I n  press-ready in August 

Designed to accompany Storer's General Zoology, this A lucid and well organized introductory text that presents 
forthcoming manual for the beginning course in zoology the geologic history of North America and i t s  inhabitants 
contains a great variety of exercises, resulting in unusual throughout two billion years. A special attempt has been 
flexibility in outlining a laboratory program. made present broad panoramas importantto of events 

rather than a mass of details. Fundamental principles 
Suggestions for Laboratory Instructors are considered first, and technical terms are reduced t o  

By TRACY I. STORER. I n  press-ready in August minimum. The illustrations are numerous and of excep- 
tional quality. 

Offers suggestions regarding laboratory demonstrations 
and procedures, to aid the instructor in conducting his 
classes. Demonstrations are described in detail, and step- English-Spanish Comprehensive Technical by-step explanations of the various 'exercises are given. 

Dictionary 
Climatology 'Compiled by LEWIS L. SELL. 1944. 1400 

and JAMES pages, 73 x 11$, $30.00 By BERNHARD I-IAURWITZ M. AUSTIN, 

Massachusetts Instituteof In press Translates over 250,000 terms representing a thorough
-ready in  September 

coverage of technical subjects, from English into Spanish, 
A treatment of general climatology and of the climates with featul*es of compilation and arrangement that make 
of the earth, written primarily for meteorologists. More 
than half of the book is devoted to a separate discussion it invaluable to all concerned with the problem of trans-

of the climate of each continent and of the oceans, from lating with exactitude and comprehensibility in the en-
the point of view of the weather forecaster. gineering and mechanical fields. 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, N e w  York 18, N. Y. Aldwych House, London, W.C.1. 


