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INTRODUCTION

Medical diagnostic ,and prognostic laboratory tests and

determinations have played an ever-increasing role in the advance

of the medical sciences « Common clinical laboratory procedures

probably have saved countless lives and eliminated needless suf-

fering in the practice of human medicine. The veterinary medical

profession has been slow to adopt these procedures in some in-

stances. Laboratory tests and procedures which are used in human

medicine frequently cannot be adopted for use in veterinary

medicine because of innate species differences. When procedures

are found that are applicable to animals, the cost often is pro-

hibitive. Whenever diagnostic and prognostic tests and procedures

can be adopted to the practice of veterinary medicine, they have

been found to be of value.

In human medicine, various tests have been devised to detect

the presence of a non-specific protein in the serums of patients

during the acute phase of a pathological process. This protein

fraction, designated "C-reactive protein" by MacLeod and Avery

(1941a), has been detected by the original precipitation procedure

of Tillet and Francis (1930), a non-specific capsular swelling

reaction devised by Lofstrom (1942, 1943), and MacLeod and Avery's

method (1941a) of precipitation with a rabbit antiserum specific

for C-reactive protein. In addition to these original methods

for detection of C-reactive protein, various modifications have

developed in an attempt to increase the sensitivity of the test.

Anderson and McCarty (1951) demonstrated a protein fraction

in the "acute phase" serums of rabbits which was analogous to the



human C-reactlve protein, Gotschlich and Stetson (1960) further

demonstrated cross-reacting "acute phase" proteins in the serums

of man, monkey, and the rabbit » Grotschlich (1962) described a

substance present in "acute phase" dog serums analogous to human

C-reactive protein and which would cross-react with the human

serum fraction.

The purpose of this work was to study the canine serum

fraction and learn something of its physical properties and

occurrence during inflammation. This was accomplished by ag-

glutination reactions Involving latex-adsorbed rabbit antiserum,

specific for human C-reactive protein, to detect the cross-

reacting canine serum fractiono The extent of the inflammatory

processes was determined by hematologic analyses and observation

of gross and microscopic lesions at the end of each experimental

period. The stability of canine C-reactive protein in refrig-

erated, frozen, and heat treated serum samples was assessed and

Its association with known serum fractions evaluated,

REVIEW OF LITERATURE

In 1930, Tillet and Francis (1930) detected "precipitins" in

the serums of patients with an acute phase pneumonia which pro-

duced a precipitation reaction when pneumococcal C-polysaccharide

fraction was added to the serum. The reaction did not occur in

serums from patients who had passed the crisis stage of the

disease nor in clinically normal individuals. These workers

further demonstrated this reactive substance in the serums of

patients acutely ill with rheumatic fever, bacterial endocarditis,



and staphylococcal osteomyelitis « It wav^ noted that "anti-

pneumococcus sera from animals in some instances precipitated

the C Fraction." Since all of the cases involved Gram positive

microorganisms, it was theorized that the "precipitins" were

antibody-like substances specific for Gram positive microorganisms.

It was of particular interest to them that the "precipitins"

appeared early in the course of the disease and disappeared after

the acute phase of the infection.

A few years later, Ash (1933) extended the observations of

Tillet and Francis to include diseases produced by Gram-negative

bacteria and used the term "C-reactive substance" to describe the

serum fraction responsible for the precipitation reaction with

the pneumococcal polysaccharide C fraction. She noted a relation-

ship between the precipitation reaction, fever, and sedimentation

rate, but found there was a marked individual variation in the

reactions.

Later, LBfstrBm (1939) described a substance which, under

certain conditions, occurred in human serums and caused a non-

specific swelling of the capsules of pneumococci of types 27 and

28, and occasionally of other types. He called the substance

"non-specific capsular swelling substance" and demonstrated its

presence in the serums of patients with acute pneumonia and in

cases of respiratory tract infections with secondary bacterial

complications. The reaction was called a "non-specific capsular

swelling reaction (CRS)." He observed a similarity between the

©ccurrence of CSR and the precipitation reaction produced by the

C-reactive substance described by Tillet and Francis (1930), and



later by Ash (1933).

The first investigations of the biochemical properties of the

C-reactive substance were performed by Abernathy and Avery (1941)

who described its protein nature » They found that the substance

in diluted serum was inactivated after exposure to heat in excess

of 65 Co They determined that the C-reactive substance was

carried down with the serum albumin fraction when salting out

procedures with ammonium or sodium sulphate were used. They also

made the observation that calcium ions were needed for the

C-reactive substance to precipitate the pneumococcal C fraction.

This evidence emphasized the difference between this reaction and

an antigen-antibody reaction. MacLeod and Avery (1941) noted that

calcium and lipids decreased the solubility of the "reactive

protein." MacLeod and Avery (1941a) found the reactive protein

to be highly antigenic in rabbits. They first used the phrase

"C-reactive protein" (CRP) in describing its properties; the term

which is still in use today. Rabbit antibodies against the CRP

were found to react specifically with purified CRP as well as

with acute phase serums from humans and monkeys having bacterial

infections. The immunological specificity of the rabbit CRP-

antiserum (CRPA) was demonstrated by precipitation and complement

fixation tests. The sensitivity of the precipitation test for

CRP was higher with antiserum than with the pneumococcal

C-polysaccharlde used in the original precipitation reaction

reported by Tillet and Francis (1930).

Various serum analyses have been made in an attempt to

establish the identity of CRP. Perlman et al. (1943) found that



CRP migrated with the alpha globulin fractlorio LBfstrBm (1943)

established that the non-specific capsular swelling substance^

which produced his "capsular swelling reaction (GSR)/' belonged

to the globulin fraction and moved faster than the gamma

globulins « He later reported that this "non-specific capsular

swelling substance" was identical with C-reactive protein

(L'Afstr'Am, 1944). Wood et_ al, (1954) found that crystalline CRP

migrated as a beta globulino Hedlund and Brattsten (1955, 1956)

believed that the acute phase protein in human serum migrated with

the gamma globulins <> Hedlund (1958) suggested that CRP consists

of at least two fractions,, Fishel et alo (1960) confirmed this

finding and suggested the possibility of a third CRP fractionc

Libretti et alo (1955) found three distinct bands when purified

CRP was allowed to diffuse in agar against rabbit CRPA, Early

in these investigations, a possible reason for this confusion was

suggested by Hedlund (1947) who felt that the extremely small

quantities of CRP necessary for the precipitation reaction made

it difficult to associate with known serum fractions

»

Purified crystalline CRP was first produced by McCarty (1947)

from human serous fluids » He also demonstrated the antigenic

properties of purified crystalline CRP in rabbits and the spe-

cificity of the antiserum so produced, thereby confirming the

earlier findings of MacLeod and Avery (1941a). Production of a

purified source of highly antigenic CRP was an important step in

the development of a test for clinical evaluation of CRP in man.

Wood et alo (1954) modified the technique and obtained a high

yield of the crystalline CRP from ascitic fluid in advanced



cases of neoplaslao

Several tests for clinical detection and evaluation of CRP

evolved from this worko The original precipitation reaction of

Tillet and Francis (1930), using pneumococcal C-polysaccharide,

was used in the early evaluation studies » The non-specific

capsular swelling reaction (GSR) of pneumococci types 27 or 28,

developed by Lofstr'im for clinical evaluation studies (L<?)fstrSm,

1942, 1943), also was used. With the advent of MacLeod and

Avery's sensitive precipitation reaction, employing rabbit anti-

serum specific for CRP (MacLeod and Avery, 1941a), clinical

evaluations became more popular. Anderson and McCarty (1950)

adapted a capillary tube precipitation procedure, similar to that

used in the serological typing of group A hemolytic streptococci,

for use with rabbit CRPA in the detection of CRP, They performed

the first extensive clinical study concerned with a single disease^

They concluded that the CRP test was "the most sensitive factor"

in the laboratory evaluation of acute rheumatic fever and asso-

ciated disease processes.

With this development of the capillary tube test for routine

clinical studies, many other extensive clinical evaluations of

CRP in various diseases were performed. Shetlar et_ al^. (1955)

studied serum CRP, glycoprotein, and* seromucoid in cancer,

arthritis, tuberculosis, and pregnancy. Roantree and Rantz (1955)

studied CRP in 443 general and 50 control cases and concluded that

"The C-reactlve protein test gave fewer false positive reactions

than the other indices of inflammation." They also felt that

"A distinct advantage of the C-reactive protein test is that no



interpretation of normal range is necessaryo Any positive re-

action is considered abnormalo" Wood (1958) found the CRP test

of value in following the course of some forms of Hodgkin's

disease,, The Russian workers Shmerling and Pashinin (1961)

recommended the use of the CRP test in following the course of

infectious hepatitis <> The Russian worker Kabakov (1961) noted

a correlation between CRP levels and the various forms of leprosy

studied, and suggested that further investigations be performedo

Heiskell et alo (1962) noted a correlation between the smoking

habits of 963 females and 549 males and the appearance of CRP

in clinically "normal" smokers. Parker et alo (1962) evaluated

the CRP test in viral infections and concluded that it was of

limited value.

Since the development of the capillary precipitation test

for CRP by Anderson and McCarty (1950), workers have attempted to

increase the sensitivity of the test and make it simpler to

perform. Singer et al, (1957) developed a latex particle aggluti-

nation test which produced results that correlated well with those

obtained by the capillary precipitation procedure. Although the

sensitivity is not increased, the test is much simpler to perform

and evaluate, A commercial modification of this technique is

available. '' Pukuda et al. (1959) developed a quantitative gel

diffusion technique for the determination of CRP. Goldwasser

and Rozonsky (1961) described a method of CRP detection

employing fluorescent antibody techniques.

CR-TEST, Hyland Laboratories, Los Angeles 39, California,
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A serum fraction, analogous to human CRP, was observed in

monkeys as early as 1937 (Abernathy, 1937). Using a highly puri-

fied pneumococcal polysaccharide, which they called "Cx-polysac-

charlde," Anderson and McCarty (1951) detected an acute phase

protein in the serum of the rabbit. They called this rabbit

serum fraction "Cx-reactive protein" (CxRP) after the human serum

counterpart. Like the human CRP, CxRP was not present in the

serums of normal rabbits, but did appear early in the course of

an acute inflammatory condition and disappeared upon recovery.

Calcium was found to be necessary for the reaction. Wood (1953)

found a noticeable indiviclual variation in the ability of rabbits

to produce CxRP. He noted that rabbits that consistently produced

high levels of antibody also produced high CxRP levels. In study-

ing the site of production of human CRP, Montella and Wood (1957)

were able to prevent CxRP production in the rabbit by blocking

the reticuloendothelial system with thorodrast injections.

Gotschlich et al. (1960) observed cross reactions among CRP-

like fractions in man, monkey, and the rabbit. They concluded

that the acute phase proteins of man, monkey, and the rabbit were

very similar, but not identical. Wood et al. (1960) were able to

produce CxRP in the rabbit by exposure to X-rays. Hokama et al.

(1960) produced CxRP in the rabbit using foreign protein inocula-

tions. They were able to inhibit CxRP formation in the rabbit by

the Injection of cortisone. Hedlund (1961) reported low titers

of CRP-like fractions in the serums of mice, hens, and guinea

pigs. Gotschlich (1962) described a substance in the acute phase
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serums of the canine analogous to human CRP, and discussed the

cross-reactions occurring between them.

MATERIALS AND METHODS

Test Animals and Experimental Groups

Five litters, comprising a total of 31 dogs, were used in

the experiments. The animals were from 16 weeks to 1 year of age,

Twelve of the animals were females and 19 were males. Eleven of

the dogs were Beagles and 20 were mongrels.

Littermates were assigned sequential numbers and identical

letters to facilitate the identification of litters and individ-

uals. The designations are presented in Table 1.

TABLE 1. Experimental Dogs' Identification

Dog breed Litter
or type size Individual identification

IB, 2B, 3B, 4B, 5B, 6B
IX 2X 3X 4X 5X
IM,' 2m' m] 4m' 5M, 6M, 7M, 8M, 9M, lOM
2MM, 3MM, 4MM, 5MM, 6MM, 9MM
IS, 3S, 5S, 7S

Beagle 6
Beagle 5
Mongrel 10
Mongrel 6
Mongrel 4

Total dogs 31

Fecal examinations were performed on all dogs prior to the

experimental period. Ascarid and hookworm ova were demonstrated.

The dogs were treated once intravenously with disophenol"'^ and

twice orally with dl-phenthane-70 in combination with

4^

D.N, P., American Cyanamid Co., Princeton, New Jersey.
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methylbenzene'"' prior to the experimental period. No ova were then

observed on fecal flotation.

Wood et al' (I960) observed that the injection of antibiotics

into normal rabbits, via various routes, produced enough inflam-

mation to cause CxRP to appear in the serums. Hedlund (1961) ob-

served CxRP in an occasional rabbit as the result of trauma

induced during cardiac puncture. In consideration of these facts,

a "vena puncture control" dog was included in Groups I, II, III,

and VI o The dogs in Groups IV and V also were being tested on

another project and vena puncture controls could not be included.

The vena puncture control dogs received no inoculations but were

bled with their mates in the group.

The dogs were divided into 6 experimental groups. Whenever

possible, littermates were used in an experimental group. Groups

IV and V were composed of the same dogs. The 6 groups were sub-

jected to the following experimental conditions:

Group I—This group consisted of dogs IB, 2B, 4B, and 6B.

Dog IB was inoculated subcutaneously with 10 ml. of sterile

skimmed milk. Dog 4B was inoculated subcutaneously with 10 ml.

of hog cholera antiserum. A sterile needle was passed sub-

cutaneously into dog 2B and no inoculum was given. Dog 6B was

the vena puncture control and was not inoculated.

Group II—This group was composed of dogs IS, 3S , 5S, and 7S

.

Thiamylal sodium''*'* was administered intravenously to dogs IS and

Vermiplex, Pitman-Moore Co., Division of Allied Labora-
tories, Inc., Indianapolis, Indiana.

Surital Sodium, Parke-Davis, Detroit, Michigan.
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3S until a level of anesthesia was obtained where a cough reflex

could not be elicited. The dogs were placed on their sternums

and a polyethylene tube with a 5-mm. outside diameter was passed

Into the primary bronchi first on one side and then the other.

A 10-mlo syringe, filled with sterile mineral oil, was attached

and 5 ml, of the oil deposited in each bronchus. Dog 5S also was

given anesthetic, and another polyethylene tube passed into each

bronchus, but no sterile mineral oil was administered. Dog 7S

served as a vena puncture control.

Group III—Dogs IX, 2X, 3X, 4X, 3B, and 5B were in this

group. Dogs IX, 2X, 3B, and 5B each were inoculated Intra-

perltoneally with a 10-ml. sterile suspension of 2.5 grams of

talcum powder in physiologic saline. Dog 3X was Inoculated

intraperitoneally with 10 ml. of sterile physiologic saline

solution. Dog 4X served as the vena puncture control.

Groups IV and V—The same 10 dogs comprised both of these

groups and were test animals from a measles-distemper research

project. Group IV consisted of dogs IM through lOM. Dogs 2M,

3M, 4M, 5M, 6M, 7M, and 9M were Inoculated subcutaneously with

2.0 ml. of an undiluted suspension of canine-adapted human measles

virus in tissue culture fluid. Dogs IM and 8M were inoculated

with 2.0 ml. of tissue culture fluid, and dog lOM was not inocu-

lated.

Group V animals were those dogs from Group IV that were

challenged with virulent distemper virus one month following

vaccination with the canine-adapted human measles virus. Dog

7M succumbed to a bacterial enteritis In the Interim. All
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animals in Group V were challenged Intracranially with .5 ml. of

a 1:50 dilution of the Snyder-Hill strain of distemper virus in

canine brain tissue.

Group VI—This group was composed of dogs 2M, 3MM, 4MM, 5MM,

6MM, 9MM, and 5X. Dogs 2MM and 9MM were inoculated subcutaneously

with 10 mlo of a 24-hour nutrient broth culture of hemolytic

Escherichia coli at a concentration of 20 x 10^ cells/ml., as

determined by a bacterial plate count o The same quantity of this

culture was injected intraperitoneally into dogs 4MM and 6MM.

Dog 3MM was inoculated subcutaneously with 10 ml, of sterile

nutrient broth, and dog 5MM received 10 ml. of sterile nutrient

broth by intraperitoneal inoculation. Dog 5X was the vena

puncture control animal and was not inoculated.

Aseptic techniques were observed in making all inoculations.

Hair was clipped from each injection site. The skin was washed

with liquid soap and rinsed with tap water, A 70^ ethyl alcohol

solution was applied and allowed to dry for approximately 1

minute. The skin was saturated with the alcohol solution again

and allowed to dry for 30 seconds, A sterile needle and syringe

were used for each inoculation. During the postmortem procedures,

the inoculation sites were examined for bacteria by swabbing them

with sterile swabs and culturing the swab contents on blood agar.

Gross and Histologic Examination

With the exception of Groups IV and IV, which were involved

in another project, dogs were euthanatized and necropsied 7 days

after inoculation. Special emphasis was placed on the examination
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of grossly Inflamed tissues. Tissues from all test and control

animals were sectioned at 5 microns, stained with hematoxylin

and eosin, and examined. In addition, frozen sections of lung

tissue from Group II animals were stained with Oil-Red-0 for

confirmation of the mineral oil content. • .

Rectal Temperatures

Rectal temperatures were taken just prior to the withdrawal

of blood on the collection day. All temperatures were taken with

the same thermometer.

Blood Collection and Collection Schedule

To facilitate the collection of blood, the hair was clipped

from the skin area over both jugular and cephalic veins. This

procedure was repeated when it seemed that hair growth would

interfere with an aseptic vena puncture. Blood was easily ob-

tained from the left jugular vein. When trauma from the previous

withdrawals of blood was sufficient to prevent use of the left

jugular vein, the corresponding vessel on the right was used.

Blood was withdrawn from the cephalic veins only when the jugular

veins were badly traumatized from previous blood withdrawals.

Aseptic technique was observed during the collection of the

blood samples. Extremely dirty skin surfaces were washed with

liquid soap and rinsed with clean tap water. Each skin surface

was rubbed with 10% ethyl alcohol which was allowed to dry for

approximately 1 minute before the skin was again saturated with

alcohol. The vena puncture was made after allowing the second
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alcohol application to dry for 30 seconds

»

Vena punctures were made with sterile 21-gauge, 1^-inch

needles attached to sterile 10-ml. glass syringes » Approximately

7 ml. of blood was withdrawn from each animal on the collection

dayo Approximately 1 ml» was placed in small glass tubes to

which had been added a quantity of 10^ solution of a sodium salt

of ethylenediaraine tetraacetate (EoD<,T.Ao ) <, The remaining 6 ml.

of blood was placed in larger glass tubes where it was allowed to

clot.

All blood samples were collected between 7:00 and IOjOO a.m.

Blood was collected from Groups I, II, III, and VI at 14 and 7

days prior to the inoculation day. Another sample was drawn on

the day of inoculation and the other blood samples were collected

1, 3, 5, and 7 days after inoculation. The dogs in Group IV were

bled 2 days and 1 day prior to inoculation. Blood was withdrawn

on the day of inoculation and 2, 4, 6, 8, and 10 days after inocu-

lation. These same dogs in Group V were bled on the day of inocu-

lation and 2, 4, 6, 8, 10, and 12 days after inoculation.

Hematologic Examination

The unclotted blood samples were subjected to routine hema-

tologic examination. Packed cell volumes were determined using

the microhematocrit procedure. Hemoglobin values were obtained

by spectrophotometric analysis'^- of .02 ml. of blood to which had

been added 6 ml . of cyanmethemoglobin reagent. The spectro-

photometer wavelength setting was 540 millimicrons. The total

Coleman Jr. Spectrophotomer, Coleman Instruments Inc,
Maywoodj, Illinois.
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leukocyte counts were determined by the electronic counting of

cells,* and this procedure was periodically checked by a herno-

cytometer count on random samples,. Blood smears were made, air

dried, and stained using the Wrights-Leishman technique as de-

scribed by Schalm (1961) » The stained blood films were then

examined under the oil immersion lens and the different cell

types counted.

Serum Collection and Processing

The clotted samples were allowed to clot at room temperature

for approximately 1 hour. At the end of this time, each clot was

broken away from the tube wall with a wooden applicator stick

and the tubes of clotted blood placed in a centrifuge o The

clotted samples were centrifuged for 20 minutes at 2000 r<,p,m<,

Each yield of approximately 3 ml, of serum was removed by pipet-

ting with 5 ml o serological pipettes o The serums were pipetted

into glass tubes which were then placed in a water bath at 56 C=

for 30 minutes to inactivate the complement (Shigekawa et alo

,

1963) o At the end of this time, each serum sample was divided

into three 1 ml, aliquots which were placed in small glass tubes

for further processing. One portion was considered to be a

"fresh" sample, and determinations were made immediately. Another

portion was placed in a refrigerator at 4 C, overnight. The third

aliquot was placed in the -20 C„ freezer for periods of from 7 to

10 days.

Coulter Counter Model A, Coulter Electronics, 590 West
20th Street, Hialiah, Florida,
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Serum Electrophoretic Analysis

The "frozen" serum samples were subjected to paper electro-

phoresis* after the stability of the acute phase protein in a

frozen state had been determinedo The stained strips were photo-

electrically analyzed* and the relative per cent of each serum

fraction was determined.

CRP Determinations and Stability

CRP plate agglutination reactions were used to detect the

acute phase protein in the canine serums o The reagents used were

those produced commercially for the detection of CRP in human

serum and consisted of glycine-saline diluent and latex-adsorbed

rabbit antiserum specific for hiMian CRPo** The tests were per-

formed on an illuminated box and ruled glass plate of the type

used in testing bovine serums for Brucella antibodies

,

Twofold dilutions of the serum samples were made in the

glycine-saline dlluento The dilutions made were 1^2, 124, and

ls8o If a reaction occurred at the ls8 dilution, additional

twofold dilutions were made and tested.

The highest serum dilution was drawn by capillary action

into a glass capillary pipette o*'"" The pipette was held perpen-

dicular to the ruled glass plate, and air pressure was applied by

mouth until one drop of serum formed and fell into the ruled

area. The pipette was then "blown out" on a paper towel and the

Splnco Model R Paper Electrophoresis System with Duostat
Model RD-2 and Analytrol Model RB, Spinco Division, Beckman
Instruments, Inc o

, Stanford Industrial Park, Palo Alto, California.

CR-TEST, Hyland Laboratories, Los Angeles 39, California

.
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procedure repeated on the next lower dilution, the last sample

deposited being serum from the undiluted sample » The capillary

pipette was then discarded and the procedure repeated on the

next series of dilutions with another capillary pipette

o

One drop of Latex-Anti-C-Reactive Protein Reagent^^ was added

to each drop of serum on the plate by means of the dropper sup-

plied with the reagent „ The latex reagent was added to the serums

in the same order that they were deposited on the ruled glass

plate. Wooden applicator sticks were used to mix the serum and

latex reagent o The serum and reagent were mixed with a stirring

motion and spread over a circular area of approximately 15 mm.

diameter

o

The ruled glass plate was rotated from side to side for 1 to

2 minutes and placed on the illuminated box„ The highest serum

dilution agglutinating with the reagent was recorded as the CRP

titer of that serum sample o The strength of each agglutination

reaction was rated from 1 to 4 as follows:

1+ . „ o o weak o.c.ooo barely visible agglutination.

-2+ moderate oo easily visible agglutination.

3+ ..., strong . „ . . o o . . <, » clumping and some margination..

4+ o.oo very strong ooooo marked clumping and margination.

A known positive human serum sample was tested with each

group of canine serums as a reagent control o As the work pro-

gressed, and strongly positive canine serum samples became avail-

able, known positive canine serums were included as further con-

trols o Known negative serum controls were not included as negative

^ CR-TEST, Hyland Laboratories, Los Angeles 39, California,
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serums were present in every group tested„

Lofstrom (1943) demonstrated the stability of his "non-

specific capsular swelling substance" by observing unchanged CSR

titers in serums that had been stored for years at -20 Co

Hedlund and Brattsten (1956) likewise demonstrated the stability

of CRP frozen for months at -20 Co To test the stability of

canine CRP under refrigerated and frozen conditions, all serum

samples from Groups I, II, III, V, and VI were tested as "fresh,"

"refrigerated," and "frozen" samples o A "fresh" sample was a

1-mlo serum sample immediately after complement inactivation on

the day of collectionc A "refrigerated" sample was one that had

been stored overnight at 4 C „ The third 1-mlo aliquot of serum

was tested after storage at -20 Co for 7 to 10 days o Serum

samples from Group IV had been frozen for 4 months before being

tested for CRP and were all considered "frozen" samples

»

Abernathy and Avery (1941) demonstrated the heat lability

and protein-like qualities of CRP. They tested a group of CRP

positive serums after 30 minutes' exposure to heat at 55, 60, 65,

and 70 Co and found that the CRP was inactivated by 30 minutes'

exposure to a temperature of 70 Co To test the stability of

canine CRP in heated serum samples, 10 CRP positive and 10

negative serum samples were selected from the stored frozen

samples, after the stability in the frozen state had been deter-

minedo C=reactive protein tests were again conducted on these

20 samples and the results recorded o All 20 of the samples

were then placed in a water bath at a temperature of 70 Co for

30 minutes and the CRP tests run again after the serums had
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cooled to room temperature.

After completion of the CRP testing procedure, the plate was

washed with triple distilled water and dried with paper towels.

If the plate was to be stored for some time^ It was covered with

aluminum foil. Before the next series of tests, the foil was

removed and the plate washed and dried again,

RESULTS " •

'

Two hundred eighty-three blood samples were collected during

the experimentation periods and were subjected to the various

tests and analyses previously described, Sixty=six of the serum

samples were positive for CRP as determined by the agglutination

reaction, A summary of the results of the analyses is presented

in Appendix, Tables 1, 2, and 3, With the exception of Group IV,

the CRP data presented in the Appendix, Tables 1 and 2 were ob-

tained from "fresh" serum samples. Appendix, Table 3 is a summary

of the CRP values in the "fresh," "refrigerated," and "frozen"

serum samples.

Hematologic and Pathologic Results

Group I—The test dogs, IB and 4B, received foreign protein

by subcutaneous inoculation. Dog IB received 10 ml, of sterile

skimmed milk, and dog 4B was inoculated with 10 ml, of hog

cholera antiserum. Control dog 2B had a subcutaneous puncture

made with one of the hypodermic needles, and the vena puncture

control dog was 6B„



go

No clinical reaction was observed in the test dogs for 24

hours At the end of this period, a pronounced subcutaneous

swelling and marked cutaneous hyperemia were observed at the site

of inoculationc The swollen areas pitted upon pressure and were

not painful to the animals o After 72 hours, the swelling and

hyperemia disappeared. Control dogs 2B and 6B did not develop

similar swellings

o

A correlation of the total leukocyte count, CRP titer, and

rectal temperature for Group I dogs is presented in Pigo lo

At the peak of the inflammatory reaction, 24 hours post-

inoculation, test dogs IB and 4B were febrile, and dog IB had a

leukocytosis which persisted until 5 days after inoculationo

The differential counts (Appendix, Table 1) developed only slight

changes o The control dogs, 2B and 6B, did not develop a leuko-

cytosis or fever.

Serums from both test animals, IB and 4B, were positive for

CRP at the height of the inflammatory reaction and had titers of

ls2o In addition, dog IB had an agglutination reaction of 1+

at the endpoint (Appendix, Table 1) on the day of inoculationo

Serums from control dog 2B and vena puncture control dog 6B were

negative when tested for CRPo

Postmortem examination of the inoculation sites of dogs IB

and 4B, 1-week postinoculation, revealed small amounts of edema

deep in the subcutaneous tissues surrounded by margins of active

hyperemia. The inflamed areas were roughly circular and had

diameters of approximately 3 cm. Histopathologic examination

of the inflamed tissues of both test dogs revealed congested
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subcutaneous vessels with pink staining serous fluid present

interstitiallyo A diffuse infiltration of lymphocytes and plasma

cells was present, and an occasional large mononuclear cell was

observedo No gross or microscopic lesions were seen at the needle

puncture site in control dog 2B<, No gross or microscopic lesions

were seen in vena puncture control dog 6Bo * " "^ *
^

Group II—Test dogs IS and 3S were anesthetized with

thiamylal sodiumo** While in a sternal positionj 5 mlo of sterile

mineral oil was deposited in the primary bronchi of each lung in

each dog via a polyethylene tubeo The same procedure was per-

formed on control dog 5S, but no mineral oil was administered

«

Dog 7S served as the vena puncture control animal

»

In approximately 7 minutes, the 3 dogs again were alert,

moved about, and coughed spasraodicallyo Ten minutes later, the

deep coughing had decreased in severity and by the end of 20 min-

utes, the animals had stopped coughing » Throughout the remainder

of the" test period, no coughing was observed and the animals

appeared clinically normal, although moist rales were heard during

the first 24 hours in those dogs which had received mineral oil.

The vena puncture control animal 7S was clinically normal during

the experimental observation period.

A correlation of the total leukocyte count, CRP titer, and

rectal temperature for the dogs in Group II is presented in Pigo 2.

Test dog IS developed a slight leukocytosis 5 days post-

inoculation, but the other teist animal 3S did not^ Control dog

5S, which had a polyethylene tube passed into the bronchi but

* Surital Sodium, Parke-Davis, Detroit, Michigan,
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received no mineral oil, did develop a leukocytosis in 5 days

o

None of the dogs in this group were febrile the day of Inoculation

nor later in the test period » Control dog 5S had a temperature of

104o2 seven days prior to the inoculation day, but had a tempera-

ture of 101.3 the day of inoculation and no fever thereafter

„

The vena puncture control dog 7S was not febrile during the test

period.

Little change in the differential leukocyte count, hemo-

globin, and packed cell volume was observedo

The 3 dogs that had the polyethylene tube passed into their

bronchi had positive serum CRP titers later in the test period.

Five and 7 days after receiving mineral oil, dog IS had a titer

of ls2. Dog 3S did not develop a CRP titer until 7 days after

mineral oil administration. Control dog 5S had a positive serum

CRP titer on the same days as dog IS which had received mineral

oil, and the strength of the agglutination reaction was stronger

(Appendix, Table 1). The serums from vena puncture control dog

7S were not positive for CRP.

Postmortem examination of dogs IS and 3S revealed atelectasis

and emphysema at the ventral aspect of the apical and cardiac

lobes of both lungs of both dogs. The atelectic areas were from

1.5 to 2,5 cm. in diameter. The emphysematous areas were imme-

diately adjacent to the atelectic areas and of approximately the

same size. The lungs of control dogs 5S and 7S did not develop

these lesions. The trachea and major bronchi of all dogs were

grossly normal.
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Lung tissues from all dogs in the group were sectioned and

stained for lipid content with Oil-Red-Oo The sections from dogs

IS and 3S were positive for lipid, and the control dogs 5S and 7S

were negativeo Microscopic examination of the sections from the

test animals revealed a large number of congested blood vessels

and several vessels with edematous adventitla. Macrophages and

an occasional giant cell filled the alveoli o The macrophages

were filled with lipid droplets which stained red with Oil-Red-Oo

The alveolar walls were thickened by Infiltrations of mononuclear

cells and fibrosis <, Llpld-laden macrophages also were found

concentrated around the peribronchial blood and lymphatic vessels.

Eplthelization of the alveolar walls was observed in some areas

«

Atelectasis and adjacent emphysema were present » An occasional

focal Infiltration of neutrophils surrounding a bronchiole was

seen in lung sections from control dog 5S » Atelectasis was found

in some of the sections of lung from the vena puncture control

dog 7So

Group III-~The test dogs IX, 2X, 33, and 5B were each inocu-

lated Intraperltoneally with a 10-mlo suspension containing 2o5 Gm.

of talcum powder in physiologic salineo The control dog 3X was

Inoculated with 10 ml., of physiologic saline intraperltoneally,

and dog 4X was the vena puncture control,.

The test dogs receiving the talcum powder suspensions imme-

diately developed signs of abdominal pain and became restless.

Occasionally, one of the test dogs howled with apparent palno

After 5 minutes, these actions had stopped, and though these

animals appeared lethargic, the early acute pain had subsided.
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No such actions were displayed by dogs 3X and 4Xo None of the

dogs in this group exhibited any more clinical signs of abdominal

pain in the days that followed.

A correlation of the total leukocyte count, CRP titer, and

rectal temperature for the dogs in Group III is presented in

Pigs, 3 and 4,

Test dogs IX, 2X, 3B, and 5B developed a marked leukocytosis

24 hours postinoculationo Neither of the 2 control dogs had a

leukocytosis at this time. All of the test animals had an abso-

lute neutrophilia, absolute lymphopenia, absolute eosinopenia,

and regenerative shift to the left in the total leukocyte count

at this time (Appendix, Table 1). By 3 days postlnoculatlon, a

shift to the right had occurred in the 4 dogs receiving talcum

powder suspensions, and the leukocyte differential counts began

to return to normal in the days that followed. A leukocytosis

was present In test dog IX the last day, and a shift to the right

with hypersegmentation of neutrophils was recorded.

Control dog 3X, which received saline alone, developed a

leukopenia 24 hours postinoculation and an absolute neutropenia,

absolute lymphopenia, and absolute eosinopenia, with a relative

neutrophilia (Appendix, Table l)o By the final day of the test

period, this animal had a leukocytosis and shift to the right with

hypersegmentation. The hemoglobin and packed cell volume levels

on days 3, 5, and 7 were indicative of a borderline anemia. Dog

3X developed the only febrile reaction of the animals in this

group 3 days postinoculation when the temperature recorded was

104.8 Fo The vena puncture control animal 4X developed a

..^^ i
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leukocytosis 3 days after the inoculations, which persisted until

the end of the test period. The relative leukocyte differential

counts of dog 4X were within normal limits but the absolute values

were slightly elevated.

Serums from all 4 dogs receiving talcum powder suspensions

were positive for CRP 24 hours after inoculationo These results

are graphically illustrated in Pigs » 3 and 4 and tabulated in

Appendix, Table 1, Test dog 5B had a CRP agglutination reaction

of 4+ in the undiluted serum sample the day of inoculation., The

control dog 3X developed a CRP reaction after receiving physio-

logic saline by intraperitoneal inoculation, which was as strong

as those animals which had received talcum powder suspensions

o

The vena puncture control animal had a positive CRP serum the

last day of the test periodo

On several different days during the experimental period,

the serum CRP reaction was the only test performed which indi-

cated that an inflammation was present in the animal (PigSo 3 and

4)o Five days postinoculation serum from test dog IX had a CRP

titer of ls2 and a reaction of 2+, while the total and differ-

ential leukocyte counts and rectal temperature were within normal

limits „ Blood from test dog 2X had normal leukocyte counts as

well as normal rectal temperature values 3 and 5 days post=

inoculation. Dog 2X's serum on those days had a CRP titer of

ls2s with a reaction strength of 3+o Three days after inoculation

of test dog 3B, the CRP reaction of 3+ in the undiluted serum

sample was the only test performed that indicated the presence of

inflammationo The same was true of the CRP titer of ls2, 1 and 5
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days postinoculation, in the serums of control dog 3X„

A chronic peritonitis with extensive adhesions involving the

omentum, small intestines, and parietal and visceral peritoneum

was found on postmortem examination of the dogs that had received

talcum powder suspensions. Approximately 100 mlo of cloudy

ascitic fluid was present in each abdominal cavityo The entire

distal half of the jejunum and all of the ileum were adhered to

the omentum and the ventral abdominal wall in one large homo-

geneous mass. Portions of the Intestines could not be separated

from the omentum due to extensive adhesions. In dog 2X5 the

lower 1/4 of the spleen was covered with a thin layer of fibrin

containing talcum powder deposits. Talcum powder was not de-

tected grossly in the other test animals. The margins of all

fibrosed areas were very hyperemic. Control dog 3X, which re-

ceived 10 ml, of sterile physiologic saline intraperitoneally, had

adhesions, A roughly elliptical area 8 cm, by 4 em, of the

omentum and ileum was adhered to the ventral abdominal wall, and

the mass was separated with some difficulty. No gross lesions

were seen in the vena puncture control dog 4Xo

Microscopic sections from the inoculated dogs were examined

and extensive proliferation of granulation tissue was observed.

The serosa of the affected organs had undergone extensive fibrosis,

and many small parallel branching capillaries were seen in the

tissues, A diffuse infiltration of lymphocytes, plasma cells, and

many macrophages was present. Most of the macrophages contained

"sliver-like" crystals similar to the magnesium silicate crystals

present In talcum powder. Similar crystals were found trapped in
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the proliferating fibrous tissueo An occasional multinucleated

giant cell was observed, some containing crystals « Fibrin ob-

served in many areas appeared to be undergoing organizationo

The reaction in control dog 3X was a similar granulomatous

inflammation, but crystals were not observed and the organization

was not as extensiveo No microscopic lesions were observed in

the vena puncture control dog 4Xo

Group IV—This group consisted of 10 dogs and was part of a

measles-canine distemper project being conducted simultaneouslyo

Dogs 2M, 3M, 4M, 5M, 6M, 7M, and 9M were inoculated subcutaneous

-

ly with canine-adapted human measles virus in tissue culture

fluido Control dogs IM and 8M were inoculated with tissue culture

fluid, and control dog lOM was not inoculated

»

The data from Group IV animals are presented in Appendix

Tables 1, 2, and 3, and graphically in FigSo 5, 6, and 1. All

serum samples from this group had been frozen for 4 months before

being tested for CRP , and all were negative when tested^ These

same dogs were given a challenge dose of canine distemper virus

in Group Vo

Group V—This group was composed of the dogs from Group IV

immediately prior to and after intracranial challenge with

virulent canine distemper virus one month after vaccinationo

Dogs IM, 8M, and lOM were unvaccinated controls., Dog 7M had

succumbed to a bacterial enteritis in the interim.

No clinical signs were observed in the dogs until 4 days

postinoculation when the unvaccinated controls became lethargic

and anorexic, and developed a reddening of the nasal mucosa and

:jt- s



ooo

I
•rt

H

32

w
«> >.

uj: 5p
(0 w e •

r-4 M 0) ^ 5(0 0) 0)
+» Q. h

• 1 U a 01 n g.• 0) a> a> •H
'.'.•.•.•.•.•.•. CC H Q H Q

c

8

? « 8 «

§ oi 8 CM W

CO

00

CM

CM

3
00

o

CM
I

If)o

o
i-H

00

NO

CM

O

CM
I

if)

o

o

00

vO

'4-

CM

O

CM
I

O

o

(••It :'-.:•'.'''.) o
.',*.'.*#'..'...".'• • • i

WM 00

y/y:y/A'y.'y.'yA vO
• • J J « J . J

1

. I .'u'l'i » t (

^

s
4*

*• * .*• /»

j

. Hint*
«!•••••

//;

H

nf

0)

CM^«

o _ «

?!

CO
o CMo oo

CM
I

•»;.;.;<;•;•; oo

u

x-lH

oo

;.•.•.•.•. CM CO

)•!•••••

o
o CMO oo

O 6 ^H

I

I 3
o
H

> o
,
jliilittuti ,_4

• »»»»«»»»*«* 00

vO

o
o
•H
+»
(9
•H

I

•.:;•.•.'. S <
'•'t fit O O) *

. .,•.•.•..' 5 lO

en
CM -rt

» • • •

• • • I

<•••••••••

5^88 o
CM

If) lO 00 CM -H O If)

o s
CO
o 8 oo



33

$^i§

0)
4* (0 v>

.-•Ma*
fli 0) 0)

+> a h
o B D>

f /J fl) 0) «

?. o
o

5 &

•H O

O iQ Q in O lO o
'f m CO c4 oi >-> ^

i J5J 8 in
CM

CD

00

CM

CM

§ 18 i^ « 8 S in CD CM

at

I

I
+»

g

c^i.-ntMrit-r*! BT

• •,•,",', ,,,,, , i« « H»

»'.U»««» fi
CM .•.'.•.•.'.•.%• c< a

• <•••*, o Kit (t

•-« ,*.','.*.•.'.•.. -< Q .•
I '•'! M' »u".'.ms 5
CM •.•.•.•.'.•.•.'.•.•.•.•.'.'. CM 4*

I 'W'.'.wwr.w •
ji:*

o in ^ CO CM r-t oo o o o o o o*
r-l rH .-I r-l .-H iH B

00 •.•.•.•.•.•.•.•.'.•.'.V.*»V« CO 1
...,::u:::::Mi:::i §

vO ,.•.......•• ••' vO U^^ ,,,.....•>>•<•-•••••/,• *-'

*'»•*•'••'••'•'•'*'•'•' ^
•f .'.'.'i*. ••«•.•••> ^ _|

• • • ..S'.V/.|.\V/ *
CM V.'.*.'i'.\'A*.'« CM a

.•.V.'.V.*,*.'.',5 4*O i<>f<t<i>>l O DI*H
, . : ! » : ! : ui n I 5 jj

•H '•*•*•*/•'•'•'• •••••] ."• Q ^
' y.'VV.'y.v'vvVivi '

r-i

I 1 1 • • • • • • •.•.•.', I +•

° 8 S S S"*"5l"8 "^

,,.•>«••• (^i i^i oo .VtVt »*•'•'• • t • J o

00 •••««t«*«ft« 00 fH
.. ..y/AVv.'.VtV.

4J

.V.V.V.V.V.'i ,Q
• •••'• t * 4 . Cj

CM •.•.•.•.*.•.•.•; CM a
•/.•.•.•.•.•.•I '^ <

• ••••••

-H %%\%v*.v.vX r« o '^
I , ".I •

.nuttttny en
c^ .•.•.•.•.•.•.•;•.,•.•.'.• CM ^

o in 5 CO CM .H Qo o o o o o



$ ^ 8

§ sq 8 a 8 s s

§ « 8 a 8 2 s

§ 18 8 a
00

(N

CM

CM

CM

a

wo

o

I

CM

O if)O ,

CM

o

^ o
CM
I

iT)O
O
r-i

00

CM

O
F-t

I

CM

O '
If)O
•H

O
.H

00

vO

>!j-

CM

O

CM
I

if)O

s

s

s

0)

H •

3 tJU

+>
(0 W)

r-4 ^) 0)

(0 0) 0)
+» a M
o e C3)

o> a> a>
q: H Q

34

c
•H

•l-t

H
O
i-l

00

CO
o

CMo

+»
C
o
u

o

'.v.... sO O C
:.;„w.r.: m -h

+>
..'..'.'.' NT c «
••••.•.•. o o»o o

•.•.•.•.v.; CM Q
•.-.•.'.'.•.' o h

.•.' o -H om
.•..*.•..' I-* ot

.• I o a>
,•..•.-.•.•.

. Q M
.•,•.•.•.•.'.' CM 3
. .

+»-HO ni

O O Jj—I ^ o

' > t r t I I ••

'•Mill!'

O
--t

00

0)H

COO O Q

^ttttittt

^ +j ac
O 73

CM O C
*"•

O 00 •>

I 5 +»

. " r*
CM H
I

00 9
5

vO r«
.••••fl«»tl*

I • • t • • " "

• • • '.V'.* « O
(S

«w*»«**ft>f O f*"* |C

COo CM r-t

O O
I o

H
O

•'•'•'rV»V#'» »Vi*l •"• g

iitttiiiti
00

yO

4*
01

\\v\\%\»* o

;v.v.v;.v CM g
"

!•••••••• a
I •

,, i ittf n
.•.•.•.•.'.'.! CM S
.•.•.v.vJ I l»«

o
CO
o

CM r-i

O O oo



55

conjunctiva. In the days that followed, these dogs developed a

purulent conjunctivitis and rhinitis, and became febrile,

Encephalitic signs, including convulsions typical of canine dis-

temper, were observed. The vaccinated dogs did not develop these

signs

.

A correlation of the total leukocyte count, CRP titer, and

rectal temperature for the dogs in Group V is presented in FigSo

8, 9, and 10,

Vaccinated test-dog 2M developed a fever at 4 and 10 days

after inoculation, and a leukocytosis, absolute neutrophilia,

absolute lymphopenia, and absolute eosinopenis were present in

the regenerative shift to the left at 10 days postlnoculation<>

A severe bacterial enteritis developed in dog 2M at 9 and 10

days after challenge with distemper virus, and was successfully

treated with oral and parenteral antibiotics on days 10 and 11=

None of the other vaccinated test dogs developed febrile reac-

tions, but test dog 4M had a leukocytosis with absolute increases

in the neutrophils, lymphocytes, and eosinophils, and a regen-

erative shift to the left in the differential leukocyte count 10

days postlnoculationo Dog 4M did not develop symptoms of disease.

Minor changes in the differential leukocyte counts were recorded

for the other test animals.

The unvacclnated control dogs all developed signs of canine

distemper, and dogs IM and 8M died. Dog lOM was euthanatized and

exsanguinated as a part of the distemper project » Distemper-

infected control dog IM had a diphasic temperature variation
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between 4 and 8 days postlnoculatlonj with a leukopenia on day 6

and a leukocytosis on day 8<, An early regenerative shift to the

left and later a shift to the right were recorded for dog IMo

Control dog 8M developed a leukopenia with an absolute neutro-

penia, absolute lymphopenia, and absolute eosinopenia 4 days after

inoculationo The total leukocyte count was within normal limits

6 days after inoculation, and the absolute values of neutrophils

and lymphocytes were only slightly lower than normal » Control

dog lOM developed a leukopenia, absolute neutropenia, absolute

lymphopenia, and absolute eosinopenia 6 days after inoculation.,

A shift to the right and absolute neutrophil and lymphocyte

values approximating normal levels were recorded 8 days after

inoculationo

Every dog in this group developed a positive CRP reaction

sometime during the experimental periodo The earliest reactions

were obtained 6 days after inoculation of the distemper challenge

virus „ The last reaction to occur developed 10 days after inoeu-

lationo The highest titer obtained was 1^8 with a 2+ reaction

in the unvaccinated control dog IMo The lowest serum CRP value

occurred in unvaccinated control dog 8M which died of distemper

the next day<, The vaccinated dogs developed as high CRP titers

as the unvaccinated distemper controls „ With the exception of

vaccinated dog 21^ the vaccinated animals had serums that were

negative for CRP by the end of the test period, while positive

CRP serums persisted until death in all three control animals

ir^fected with distempero
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Group VI—This group consisted of 7 dogs » Dogs 2MM, 4MMs

6MM, and 9MM were inoculated with 10 ml„ of a hemolytic strain of

5° col3- ° Control dogs 3MM and 5MM received 10 mlo of nutrient

broth by parenteral inoculation and dog 5X was the vena puncture

control dog«

No immediate reaction was observed in any of the inoculated

dogs o The 3 control animals did not manifest clinical signs

during the experimental period » Twenty-four hours after the

intraperitoneal inoculation of Eo coli , dogs 4MM and 6MM were

lethargic, and abdominal palpation elicited clinical signs of

pain., Dogs 2MM and 9Wli, which were inoculated subcutaneously with

Eo coli organisms, did not manifest any clinical signs at this

time and appeared normal,, Seventy-two hours after inoculation,

animals 4MM and 6MM appeared clinically normal, and palpation of

the abdomen did not elicit signs of pain. Prom this time on,

dogs 4MM and 6MM were clinically normal o By 72 hours postinocu-

lation, dogs 2MM and 9MM had developed painful swellings over the

shoulder at the inoculation sites and were lethargic „ Six days

after inoculation, the swelling over the shoulder of dog 9MM

ruptured and discharged a purulent exudate » Dog 2MM, at this

time, had a subcutaneous swelling extending ventrally over the

left ribs to a point near the sternumo Seven days postinoculation,

this swelling ruptured near the sternum and discharged a purulent

exudate

o

A correlation of the total leukocyte count, CRP titer, and

rectal temperature for dogs in Group VI is presented in Figs „ 11

and 12

o
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Dog 6MM developed the only pronounced leukocytosis and had

a high leukocyte count 1 and 7 days after inoculation., The only

marked postinoculation febrile reaction occurred in dogs 2MM and

9MM 3 days postinoculation» All inoculated dogs developed a

shift to the left and an absolute neutrophilia following inocula-

tion (Appendix, Table Dp The vena puncture control dog, 5X,

developed a slight leukocytosis and a regenerative shift to the

left with an absolute neutrophilia 5 days after the other animals

had been inoculated*

Serums from this group developed the largest number of high

CRP titers of any of the experimental groups. All of the inocu-

lated dogs had serums positive for CRP, with vena puncture control

dog 5X having the only CRP negative serums. All of the inoculated

dogs had positive CRP serums 24 hours after inoculation, and the

serums were positive in these dogs until the end of the experi-

mental periodo Control dogs 3MM and 5MM, which were inoculated

with sterile nutrient broth, developed CRP titers almost as high

as those animals receiving Eo coli inoculations, and as high as

the titers obtained in serums from test animal 2MMo

On several days during the experimental period, serum CRP

was detected before changes in the total leukocyte count or rectal

temperature indicated the presence of an inflammatory process

»

On postinoculation days 1, 5, and 7, dog 2MM had total leukocyte

counts and rectal temperature values within normal limits, but the

serum CRP titer on these days indicated that an inflammation was

present The serum CRP titer was present 24 hours postinocula-

tionj a full day before the animal became febrile. Dog 9MM had
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CRP positive serum 1 day postlnoculatlon, which was 24 hours

before changes in the total leukocyte count or rectal temperature

indicated the presence of inflammation. The CRP positive serums

from dog 9MM on postinoculation days 5 and 7 were indications of

inflammation even though the total leukocyte count and rectal

temperature were considered normal » This also was true through-

out the postinoculation period for control dogs 3MM and 5MM that

had received inoculations of nutrient broths The appearance of

serum CRP did correspond favorably with the appearance of immature

forms of neutrophils in the differential counts performed on blood

taken from this group during the experimental period (Appendix,

Table 1)

.

Postmortem examination of test dogs 2MM and 9MM revealed a

roughly circular area of 15-cm. diameter, in the subcutls at the

inoculation site, that was filled with purulent exudate, and

surrounded by edematous subcutaneous tissue with a hyperemlc

margino In dog 2MM, a fistulous tract filled with purulent exu-

date extended down over the left thorax to an opening near the

sternumo Test dogs 4MM and 6MM had extensive abdominal adhesions

Involving the omentum, small Intestines, and parietal peritoneum

of the ventral abdomen. There was no Involvement of other

abdominal organs, and no ascites was present. The involved in-

testine and omentum in these dogs formed a mass, approximately

10 cm. in diameter, which was firmly attached to the ventral

abdominal wallo Control dog 3MM had a small circular area of

subcutaneous edema 2.5 cm. in diameter. The omentum of control

dog 5MM was adhered to the ventral abdominal wall, but the
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Intestines were not Involvedo The fibrosed area measured 6.2 cirio

in diameter., No grossly Inflamed tissues were observed in vena

puncture control dog 5X.

Microscopic examination of the inflamed subcutaneous tissues

from dogs 2MM and 9MM revealed the formation of early granulation

tissue surrounding a purulent necrotic areao The margin of the

necrotic area was filled with macrophages, lymphocytes, and plasma

cells. Immediately surrounding this area, a fibrin matrix was

present which was infiltrated with large numbers of fibroblasts.

Outside the fibrosing area, numerous congested blood vessels were

found. A diffuse infiltration of lymphocytes and plasma cells

surrounded an area filled with pink staining serous fluid in the

hematoxylin and eosin stained sections from control dog 3MM which

received nutrient broth subcutaneously.

Sections from the inflamed tissues of dogs 4MM and 6MM had

extensive proliferations of granulation tissue when examined

mlcroscopicallyo The intestinal serosa had undergone extensive

fibrosis. Many small congested blood vessels were seen pene-

trating the fibrous tissue. A diffuse infiltration of lymphocytes,

plasma cells, and macrophages was present. Pools of fibrin filled

with fibroblasts were seen. The histopathologic picture seen in

control dog 5MM was similar.

All inoculation sites of the dogs in this group were examined

for the presence of bacteria. The subcutaneous tissue and abdomi-

nal cavity of the vena puncture control dog 5X also was examined.

Coagulase positive Staphylococcus aureus and hemolytic E. coli

were Isolated from the subcutaneous lesions of dogs 2MM and 9MM.
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No bacteria were Isolated from the test dogs 4MM and 6MM that were

inoculated intraperitoneally.. No bacteria were isolated from the

2 control dogs 3MM and 5MM that received nutrient broth or from

vena puncture control dog 5X.

Serum Electrophoretic Analysis

After CRP testing, each "frozen" serum sample and determining

the stability of the CRP fraction at -20 Co, each serum sample was

allowed to thaw at room temperature and was submitted to paper

electrophoresis o A summary of the relative per cent of each

serum fraction and CRP endpoint titer for all of the serums is

presented in Appendix, Table 2„

CRP Stability

The CRP agglutination reaction was performed on all "fresh,"

"refrigerated," and "frozen" serums as previously described.,

A summary of the results is presented in Appendix, Table 3c

Although the strength of the agglutination reaction occasionally

decreased in the frozen samples, the changes in the CRP endpoint

titers were very few. All serums from Group IV were negative

after storage at -20 Co for 4 months » C-reactive protein deter-

minations were not performed on "fresh" and "refrigerated" serums

from this group.

After the CRP stability at -20 C, had been determined, 10

CRP positive and 10 CRP negative serums were selected from the

283 serum samples for heat stability determinations , The various

samples had been frozen for 1 to 2 months at that time. The
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serums were again tested for CRP, and the endpolnts were found to

be the same as those recorded earliero The 20 serums and their

twofold dilutions were placed in a water bath at 70 C o for 30

minutes. At the end of this time, the CRP tests were again con-

ducted. All of the serums and dilutions were negative when

tested for CRP after the heat treatment.

Analysis of Data

In order to detect and emphasize trends in the data, means

of the CRP titers, rectal temperatures, total leukocyte counts,

and serum fraction relative per cent values were calculated.

These means are presented in Tables 2, 3, 4, and 5,

Table 2 is a summary of the means of the rectal temperatures,

total leukocyte counts, and serum fraction relative per cent

values at each CRP titer by experimental groups. The relative

per cent of the beta serum fraction most consistently increased

with increasing CRP levels in each group, while the variability

of the means of the relative per cent values of the other serum

fractions was quite marked within and between groups. In 2 in-

stances, the beta serum fraction value decreased with increasing

CRP titer; in Group V, at a CRP titer of ls4, and in Group VI,

at a CRP titer of ls2. Group IV means were included as additional

information on the same dogs in Group V,

Increases in the mean CRP values recorded in Table 2 were

consistent with increases in the mean rectal temperature and total

leukocyte count with some notable exceptions. The CRP values in

Group II increased with the mean total leukocyte count values,
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TABLE 2o A Summary, by Experimental Groups, of Means of the

Temperature, Total Leukocyte Count, and Canine Serum

Fractions at Each C-Reactive Protein Titer

Group I

Tempo"""^' WBC+
%

Albumin Alpha -1

i Globulins
Alpha"2 Beta

CRP"^*
Gamma

101 9 9357 35,7 8,6 15,7 10,6 29,4

1
2

101 8 7133 34 oO 9,2 20,0 12,5 24,4

104 „ 8 14282 29,9 10,5 20,9 14,4 24,4

4 O O 6 O » O O u O o O o © o o o o o O O

8 O o o o o • o o o

Group

o u o

II

O o o o O o o

102 5 9367 40,3 10,5 20.3 8,2 20,6

1

2

O o

102 o 5

o o o

13780
o o o

44,8
O O o

6,9
O O O

17,3
o O O

10,4 26°6

4 O O O O O o. o o o
o o o 6 o o o o d n

8 O O O O O O O o o o o

Group

o o o

III

O o o o O O o o

102 oO 10501 32,1 7„7 20o0 13.4 26,9

1 102 o 6 20968 33,5 4,8 19,5 13,7 28,5

2 102o2 16601 31,6 5,5 20,2 16.6 26,2

4 o o U o o • O o o o o o o o O O O O

8 O o O O O O O

Group

o o

IV++'

O O O O O O O O O O

102 oO 13866 54,2 9,3 11,5 8,6 16,3

1 O O a a O • coo „ „ o , o o O O o

2 O o O O o o O o o o

4 o o u o o « O o O O O o o o o o o O O

8 O O o O • o o o o o o o o o o o o O o

Group V

102 o 4 7550 48,0 9o5 18,5 7,9 16,1

1 102,7 7031 46,4 7,8 22,9 7,9 15,1

2 102., 3 22609 48,1 7,1 20,3 8,2 16.3

4 102,0 6500 50,2 5,2 23,4 7,1 14.1

8 105,8 20200 47,6 5.9 23,5 9,5 13,6

Group VI

102,2 8501 41,1 8,8 17.4 11.6 21.0

1 102,9 11620 40,9 6,4 18,6 11,7 22,4

2 102,2 11026 45,5 7,2 15,4 11.2 20,7

4 102,3 10530 42,8 8,5 16.7 12.2 19,7

8 102,9 15629 36,3 8,1 20.1 15.4 20,1

<«• C-reactive protein titer,
**> Mean of the rectal temperatures in degrees Fahrenheit

+ Mean of the total leukocyte counts.
++ Group IV had no serump that were positive for CRP,
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TABLE 3. A Summary, by Experimental Groups, of Means of the
C-Reactive Protein Titer, Temperature,, Total Leukocyte
Count, and Serum Fractions, During the Preinoculatlon
and Postinoculation Periods of the Test vs Control Dogs

Group I

Test

% Globulins

Albu- Alpha Alpha
Dogs Time^*- CRP^'"*'" Temp.+ WBC++ min -1 -2 Beta Gamma

Test
Pre.
Post.

0,16
0.50

102.4
102,2

8404
127 98

36,7
34.5

7.6
8.4

18,3
19.1

9.9
13,3

27.5
24.8

Control
Pre.
Post.

0.00
0,00

102,2
102.0

9499
9379

37.4
35.1

13.0
11.4

12.7
10,6

11.1
10.5

25.8
32.4

V.P,
Control# • C 9 « 0,00 102,1 7257 33.8 7.0 15.8 9.3 34.1

Group II

Pre. 0,00 102.4 8446 43.9 10.7 18,1 8.0 19.2
^®^^ Post. 0,75 102,5 11700 43.7 9,7 20.1 8,5 18,1

Pre. 0.00 102,6 9189 37,5 8.4 22.3 7,7 24.1
Control p^g^^ ^^QQ ^Q2^Q i3673 37,9 7,0 20.9 10.7 23.4

V.P.
Control 0.00 102.4 8258 39.3 11.6 19,0 8.5 21.5

Group III

Pre. 0.08 102,5 8870 35.2
Post. 1.37 102.1 9221 31.5

Pre. 0,00 102,2 11809 29,9
Post. 2,00 102.7 14110 24.1

6.9 19,7 13.3 24.8
6.5 23,6 13.5 24.9

7,3 18.3 15.0 29.5
5.3 14.4 23,9 32.3Control

Control 0.28 101,4 13267 32,3 7,2 16,4 14.1 29.9

*^ Relative to day of inoculation.
"""" Mean of the C-reactive protein titers.
• Mean of the rectal temperatures in degrees Fahrenheit.

*"• Mean of the total leukocyte counts.
Tf Vena -nuncture control dogs.
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Dogs

Group IV##

Time CRF Temp. WBC

'wr-

50

% Globulins
\lbu- Alpha Alpha
min -1 -2 Beta Gamma

Test
Pre.
Post.

0.00
0.00

101.9
102.3

11277
13994

56,5
53o2

8,5
9,0

llo5
12,6

8,5
8,5

15,0
16,7

Control
Pre.
Post.

0,00
0,00

101.6
101,9

15034
16559

55,5
51,7

9,7
9,9

10,3
11,5

9,1
8,3

15,4
18,6

Test

Control O ft • e

Group V##

0,50 102,1 10196 48,7 9,1 18,8 7,8 15,6

0,92 103,6 8824 46,2 8.3 21,2 8,2 16,1

Test

Control

Control

Pre.
Post,

Pre.
Post

Group VI

0.00 102.3 7695 43,5
4,37 103.2 12530 37,1

0,00 102.5 7724 47,0
2.37 102,4 10684 52,4

8,6 17.5 11.1 19,3
7,8 19.4 14,1 21.6

8.7 17,9
7,5 12,7

9.5 16,8
9.2 18,3

0.00 101,9 10549 31,8 9.3 16,8 14,4 27,7

## Groups IV and V did not have vena puncture control dogs
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TABLE 4. A Summary of Means of the Temperature, Total Leukocyte

Count, and Serum Fractions, of All Experimental Dogs,

at Each C-Reactlve Protein Titer

Temp.-^^^* WBC+ Albumin
% Globulins

CRP-"- Alpha-1

9ol

Alpha-2

17,2

Beta

10,1

Gamma

102o2 9055 41»9 21,7

1 102 5 11688 38,7 7„1 20,3 11,5 22,5

2 102 »

8

15660 40o0 7,4 18,8 12,2 21.6

4 102 2 8515 46o5 6,9 20ol 9,7 16,9

8 104»4 17915 42 „0 7»0 21 o 7 12,5 16,9

^^ C-reactlve protein titer,
** Mean of the rectal temperatures in degrees Fahrenheit,

+ Mean of the total leukocyte counts,

TABLE 5, A Summary of Means of the C-Reactlve Protein Titer,

Temperature, Total Leukocyte Count, and Serum Fractions

During the Preinoculation and Postinoculation Periods

of the Test vs Control Dogs

% Globulins

Albu- Alpha Alpha

Dogs Time^^ CRF-"-" Temp,+ WBC++ min -1 -2 Beta Gamma

J, Pre. 0,05 102,3 8938 43,2 8,5 17,0 10,2 21,2
^®^^^ Post. 1,31 102,7 11511 41,0 8,3 19.3 11,0 20,4

MM Pre, 0,00 102,2 10651 41,5 9,4 16,3 10,5 22.3
Control^^ Post, 0,97 102,3 12428 41,7 8,4 14,8 .11,7 23,4

lolivoM# ,,., 0.07 101,9 9631 34,5 8,7 16,8 11,5 28,5

'*' Relative to day of inoculation,
^^"^ Mean of the C-reactive protein titers,

+ Mean of the rectal temperatures in degrees Fahrenheit,

++ Mean of the total leukocyte counts.

# Test animals in Groups IV and V were unvaccinated distemper

control dogs,

## Control animals in Groups IV and V were vaccinated distemper

test dogs,
### Does not include Groups IV and V which had no vena puncture

control dogs.
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but not with the mean temperatures. The mean values for tempera-

ture and total leukocyte count in Group V did not increase with

serum CRP titers of Is 2 and l:4o These values did not correspond

with the other values obtained in Group V, but this was reasonable

when one considered that the dogs infected with canine distemper

developed leukopenias along with CRP positive serums. The bac-

terial enteritis which developed a CRP titer of ls2 in test dog

2M (Pigo 8) produced a total leukocyte count of 74,677 which was

responsible for the increase in the mean of the total leukocyte

counts at the CRP mean of Is 2 for Group V,

Table 3 is a summary of the means of the CRP titers, rectal

temperatures, total leukocyte counts, and serum fraction relative

per cent values of the test and control dogs of each group before

and after inoculation. The CRP positive serums consistently had

higher postinoculation than preinoculation means in every group,

A series of preinoculation serums was not taken immediately prior

to inoculation in Group V, although the serums in Group IV were

from these same dogs one month earlier. The CRP means increased

with the means of the total leukocyte count in every group except

Group V, In Group V, the leukopenia resulting from canine dis-

temper was apparent and corresponded to the increased mean CRP

titer recorded. With two exceptions, the CRP mean values in-

creased with the means of the rectal temperatures. The exceptions

'

were the preinoculation and postinoculation mean values for the

test dogs m Group III and the preinoculation and postinoculation

mean values for the control dogs in Group VI. The CRP mean values

increased with increasing beta serum fraction means with one
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exceptiorio The mean CRP value of the control dogs In Group VI

increased from 0»00 to 2.37 while the beta serum fraction per

cent dropped from 9,5 to 9.2.

Table 4 is a summary of the means of the rectal temperatures,

total leukocyte counts, and per cent of each serum fraction at

each CRP titer for all 283 blood samples analyzed. An increased

mean CRP value corresponded to an increased mean value for the

rectal temperature, total leukocyte count, and per cent beta

globulin with the exception of the CRP titer of ls4.

Table 5 is a summary of means of the CRP titers, rectal

temperatures, total leukocyte counts, and per cent of each serum

fraction during the preinoculation and postinoculation period of

the test and control animals. Without exception, an increase in

the mean CRP value was consistent with an increase in the mean

values of the temperature, total leukocyte count, and per cent

beta serum globulin,

DISCUSSION

In CRP testing serums from the first experimental groups,

the known CRP positive human control serum, in two instances, did

not react „ Investigation revealed that contaminants present on

the ruled glass plate apparently were responsible for inhibition

of the agglutination reaction. When the glass plate was thor-

oughly washed with triple distilled water, the CRP positive human

control serum consistently reacted with the latex reagent, and

the results obtained from the canine serums could be demonstrated

repeatedly. If the glass plate was washed with tap water, the
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results of the agglutination reactions were variable when repeated

on the same serums,

A great deal of individual variation in the positive CRP re-

actions was observed. This concurs with the results obtained by

Ash (1933), who used the pneumococcal C-polysaccharide precipita-

tion reaction in clinical studies on human serums, Wood (1953)

in his studies on CxRP response in rabbits, and with the findings

of Hedlund (1961) in his work with CSR in rabbits. It is possible

that the variable CRP reactions noted in canine serum may have

been partially due to the lack of an antiserum specific for the

canine CRP-like fraction. An example of the variability en-

countered in this work is graphically presented by the unvacci-

nated control dogs IM and 8M, both of which died of experimentally

produced canine distemper (Fig, 10),

In examining the data presented graphically in Pigs. 1 to 12

and the tabulated data in Appendix, Table 1, it was noted that on

some days the presence of a CRP titer was the only analysis per-

formed which indicated an inflammatory reaction. In Group III,

test dogs IX, 2X, and 3B had positive CRP serums on days when the

total and differential leukocyte counts and rectal temperatures

were considered normal. On certain days, dogs 2MM, 3MM, 5MM, and

9MM, in Group VI, had CRP positive serums when the total leukocyte

counts and rectal temperatures were considered normal. The occur-

rence of Immature neutrophils corresponded with the appearance of

CRP in Group VI, however, and confirmed the presence of an in-

flammation during the postinoculation period. The postmortem

lesions present 7 days after Inoculation confirmed the presence
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of inflanimation during the postlnoculation period in all the test

dogs except those in Groups IV and V which were not necropsied.

A positive CRP reaction occurred as early as 24 hours post-

inoculation in Groups I, III, and VI, Roantree and Rantz (1955)

believed that the early appearance of CRP in human serioms, during

the course of inflanmation, was one of the more important proper-

ties of human CRP » Anderson and McCarty (1950) observed transi-

tory serum CRP titers in human patients who recovered from acute

attacks of rheumatic fever, and persistent serum CRP titers in

patients who did not recover from the disease.. Wood (1958) noted

transitory serum CRP titers in certain acute forms of Hodgkin's

disease, and low but persistent titers in humans who developed

the chronic form. The dogs in Group VI that survived the chal-

lenge with virulent canine distemper virus, developed transitory

serum CRP titers, while those which succumbed to the Infection

had CRP positive serums until death.

Some of the control dogs in Groups II, III, V, and VI de-

veloped positive CRP serums. The unvaccinated control dogs in

Group V were controls for the measles-distemper project and were

more properly the "test" animals in relation to the CRP study.

The possibility that bacteria were introduced into some of the

control dogs in Groups II, III, and VI cannot be discounted.

No gross lesions were detected in control dog 5S in Group II, and

microscopic examination of the lung tissues revealed only an

occasional peribronchial infiltration of neutrophils which could

have resulted from the introduction of bacteria into the

respiratory passages by passage of the polyethylene tube.
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Hedlund (1961) was able to produce GSR in the rabbit by

inoculating a wide variety of substances. He found that 5 ml. of

physiologic saline inoculated intraperltoneally into rabbits pro-

duced positive GSR titers of lt8 in 4 out of 9 of the animals.

The positive GRP titers obtained from control dog 3X in Group III

suggested that the canine responds in a similar manner. He noted

that therapeutic amino acid and peptone solutions inoculated

intraperltoneally into rabbits produced positive GSR titers in 11

of 16 of the animals. The occurrence of positive GRP serums in

Group VI control dogs 3MM and 5MM, that received nutrient broth

subcutaneously and intraperltoneally, respectively, suggested

that the reaction might also occur in the canine. No difference

in GRP response between those dogs in Group VI that received

intraperitoneal inoculations of bacteria and those that received

subcutaneous inoculations was observed. These results concurred

with the early findings of Abernathy (1937) in his work with

monkeys, and with the later work of Hedlund (1961) who worked with

laboratory animals, Hedlund also found that live or dead bacteria

stimulated the formation of more GSR in the rabbit than did many

foreign substances. Table 3 indicates that higher GRP levels were

obtained from the E, coll inoculations in Group VI than were ob-

tained from any of the other groups.

Three of the 66 positive GRP reactions occurred at unexpected

times: the GRP reaction on the day of inoculation of test dog IB

in Group I (Pig, 1); the GRP reaction on the day of inoculation of

test dog 5B in Group III (Pig, 4); and the GRP reaction 7 days

postinoculatlon of vena puncture control dog 4X in Group III



57

(Pig. 4)c The CRP negative serum from test dog 4M in Group V,

collected 8 days after inoculation, was an unexpected CRP negative

serum sample (Pig. 8).

The positive CRP reaction in dog IB on the day of inoculation

occurred in the undiluted serum sample, and had an agglutination

reaction strength of 1+ (Appendix, Table 1)» The CRP reaction

which occurred the day of inoculation in test dog 5B in Group III

also occurred in the undiluted serum sample, but had a strong

agglutination reaction of 4+ . Two possible explanations for

these serum reactions exist. Since a period of 7 days existed

between the preinoculation blood withdrawal and the collection of

blood on the day of inoculation, the animals could have been

traumatized in the interim. The dogs were housed in stalls by

litters, and frequently were observed scrapping and fighting.

It is possible that they could have been traumatized in this

manner. The other possibility is that the reactions were true

"non-specific" reactions occurring as a result of the use of a

cross-reacting reagent, specific for human CRP and not specific

for the analogous canine serum fraction.

The positive CRP reaction in vena puncture control dog 4X,

in Group III, 7 days post inoculation could have occurred as a

result of trauma induced by a series of poor vena punctures.

Indeed, this was the reason for including a vena puncture control

animal in each experimental group.

An explanation for the failure of the 8-day postlnoculation

serum from test dog 4M in Group V to react is not offered.

Hedlund (1961) encountered the same phenomenon with CxRP in
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frostbite experiments conducted on 8 rabbits, and he offered no

explanation

The data from Tables 2, 3, 4, and 5 Indicate that an increase

in serum CRP is consistent with an increase in rectal temperature

and total leukocyte count o There were some notable exceptions

but it was felt that the relationship was remarkable when one

considered that the reagent used in the CRP reaction was not

specific for the canine CRP-like serum fraction. There was some

indication that canine CRP is, in some way, associated with the

beta serum globulin fractiono Wood et al. (1954) came to similar

conclusions as a result of studies on human CRPo That human CRP

is composed of more than one fraction has since been well estab-

lished by Libretti et al. (1955), Hedlund (1958), and Fishel

et al . (I960), Further work with canine CRP might produce similar

results.

The stability of the canine CRP fraction when stored at

-20 Co was indicated by the results presented in Appendix, Table

3o L'6fstr'6m (1943) demonstrated the stability of human CRP when

stored for years at -20 C, The canine CRP fraction was deacti-

vated in 10 serum samples and twofold dilutions after exposure

to 70 Co for 30 minutes o Abernathy and Avery (1941) observed

deactivation of human CRP at this temperature exposure, and felt

that the results indicated the protein-like quality of the

fraction since temperatures In excess of 65 C, denature most

proteins

o

.-.-im
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CONCLUSIONS

A non-specific serum fraction was present in the serums of

dogs during some experimentally induced inflammations » The

eanine serum fraction's stability at -20 Co, lability at 70 Co,

and occurrence during inflammation are properties analogous to

human CRPo

Considerable individual variability in CRP response was ob-

served and partially explained as having resulted from the use

of a cross-reacting agglutinating reagent, specific for human

CRP J for the detection of the analogous canine serum fraction.

The appearance during inflammation of the canine serum fraction

suggested that an antiserum specific for the canine acute phase

gerum fraction could be an aid to prognosis in the practice of

veterinary medicine, and that further work should be done to

develop and evaluate such a reagent.



eo

ACKNOWLEDGMENTS

The author wishes to express his gratitude to Dr. E., H. Coles,

Associate Professor of Pathology, who was always available for

advice and consultation despite a busy schedule. Dr. Co A. Mebus

,

Associate Professor of Pathology, allowed access to a group of

experimental dogs and a considerable quantity of data and serum

from his canine distemper-measles research project, and this was

sincerely appreciatedo Gratitude is extended to Dr. To Vera,

Instructor, Department of Bacteriology, for supplying the Eo coll

culture used in Group VI „ The numerous conversations with Dr. Ao

Mo Peyerherm, Associate Professor of Statistics, were valuable in

evaluating the data.

The author wishes to thank Miss Sue Fankhouser, Medical Tech-

nologist (ASCP), who processed the tissue sections for microscopic

examination and assisted in the recording of datao Assistance was

graciously given by Mrs. Virginia Herren, Medical Technician, in

conducting the hematologic examinations

o

The author is indebted to Kansas State University for select-

ing him to receive a National Defense Education Act fellowship

which helped make this work possible.

Dro To Mo Ashfir, Director of Scientific Services, Hyland

Laboratories, Los Angeles 39, California, supplied the reagents

used in testing the canine serums for the Inflammatory fraction.



61

LITERATURE CITED

Abernathy, To J, : Studies on the Somatic C-Polyaacoharide.
II o The Precipitation Reaction in Animals With Experimentally
Induced Pneumococcic Infection. J, Exptl, Med., 65, (Jan. -June,
1937) I 75-89.

.
.

Abernathy, T. J., and Avery, 0. T.: The Occurrence During
Acute Infections of a Protein Not Normally Present in the Blood,
lo Distribution of the Reactive Protein in Patients' Sera and the
Effect of Calcium on the Flocculation Reaction with C-Polyaac-
caride of Pneumococcus . J. Exptl. Med., 73, (Feb. 1, 1941): 173-
182.

Anderson, H, C, and McCarty, M. J Determination of C-Reactive
Protein in Blood as a Measure of the Activity of the Disease
Process in Acute Rheumatic Fever. Am. J. Med., 8, (April 1,

1950) s 445-455. ^^
^ ^ - ^ ...

Anderson, H. C, and McCarty, M,: The Occurrence in the
Rabbit of an Acute Phase Protein Analogous to the Human C-Reactive
Protein. J. Exptl. Med., 93, (Jan. 1, 1951): 25-37.

Ash, R. J.; Nonspecific Precipitins for Pneumococcic Fraction
C in Acute Infections. J. Inf. Dis., 53, (1933) s 89-97.

Fishel, C. W., Vedros, N, A., and Rothlauf, M. V.s Serologic
and Fractionation Studies of C-Reactive Protein. J. Inf. Dis.,
106, (1960) s 174-182.

Fukuda, M. , Heiskell, C. L., and Carpenter, C. M.J A Method
for Quantitative Determination of C-Reactive Proteins Using Gel
Diffusion. Am. J. Clin. Path., 32, (Dec, 1959)? 507-512.

Goldwasser, R., and Rozonsky, R.: Detection of C-Reactive
Protein by Fluore^scent Antibody Techniques. Nature (London), 190,
(June 10, 1961): 1020-1021.

Gotschlich, E., and Stetson, C. A., Jr.? Immunologic Cross
Reactions Among Mammalian Acute Phase Proteins J, Exptl. Med.,
Ill, (April 1, 1960): 441-451.

Gotschlich, E. : Occurrence of a Substance Analogous to C-
Reactlve Protein (CRP) in Acute Phase Dog Sera. Federation Pro-
ceedings, by Federation of American Societies for Experimental
Biology, 21, (No. 2, March-April, 1962): 14,

Hedlund, P.: The Appearance of Acute Phase Protein in Various
Human Diseases, Acta med. Scand., Supp. 196, (1947): 579-601.

Hedlund, P., and Brattsten, I.: Electrophoretic Analysis of
Human Acute Phase Protein. Scand. J, Clin. Lab. Invest., 7,
(1955): 99=100,



62

Hedlund, Po, and Brattsten, loS Isolation of Acute Phase
Protein by Means of Continuous Zone Electrophoresis o Scand. J,
Clino Lab, Invest., 8, (1956) s 213-222,

Hedlund, P,: A Comparison Between the LBfstrBm Capsular
Swelling Reaction and the CRPA Method (C-Reactive Protein Anti-
serum) for Determination of Acute Phase Protein in Human Serum.
Scando Jo Clin, Lab, Invest., 9, (1957): 218-222o

Hedlund, P,: Absorption Experiments With Acute Phase Protein
In Human Sera. Acta path, et microbiol. Scand., 45, (1958): 267-
274.

Hedlund, P.: Clinical and Experimental Studies on C-Reactlve
Protein (Acute Phase Protein). Acta med. Scand., 169, (Supp. 361,
1961): 1-71.

Helskell, C. L„, Miller, J. N., Aldrich, H. J., and Carpenter,
C. M.: Smoking and Serologic Abnormalities. J. Am. M. A,, 181,
(Aug. 25, 1962): 674-677.

Hokama, Y., Coleman, M. K., and Riley, R. P.: Cx-Reactlve
Protein Response in Rabbits Dnjrlng Immunization with Foreign
Proteins. J. Imm. , 85, (July, 1960): 72-77.

Hokama, Y. , Coleman, M. K., and Riley, R. P.: Effect of Drugs
on Cx-Protein Response In the Rabbit, Proc. Soc. Exptl. Biol. &
Med., 105, (Dec, 1960): 510-514.

Kabakov, E. N, : Detection of C-Reactive Protein in Cases of
Leprosy. Journal of Mlcroblologv, Epidemiology and Immunobiology
(English translation of Russian Zhurnal Mlkroblologika, Epldemio-
logika and Immunoblologlka" ) , 32, (1961): 448-455,

Libretti, A„, Kaplan, M. A., and Goldln, M.: Precipitin
Analysis of C-Reactive Protein by Gel Diffusion, Proc. Soc. Exptl.
Biol., 90, (1955): 481-484.

Lofstrom, G„: Serologic Studies in Acute Pneumonias, Nord,
med„, 2, (1939): 1927.

LBfstrBm, G, : Nonspecific Capsular Swelling in Pneumococcl.
Acta med. Scand., 110, (1942): 49-55.

Lofstrom, G.: Nonspecific Capsular Swelling in Pneumococcl.
The Occurrence of Nonspecific Capsular Swelling Substance in
Different Diseases. Acta med. Scand., 141, (1943): 57-65.

L'if Strom, G. : Comparison Between the Reactions of Acute Phase
Serum with Pneumococcus Type C-Polysaccharlde and with Pneumococcus
Type 27, Brit, J, Exptl, Path,, 25, (Feb., 1944): 21-26.



63

MacLeod, Co Mo, and Avery, Oo ToJ The Occurrence During
Acute Infections of a Protein Not Normally Present in the Bloodo
II Isolation and Properties of the Reactive Protein« J. ExptX.
Medo, 73, (Feb, 1, 1941) s 183-190.

MacLeod, Co M,, and Avery, Co Tf J The Occurrence During
Acute Infections of a Protein Not Normally Present in the Bloodo
IIIo Immunological Properties of the C-Reactive Protein and Its
Differentiation from Normal Blood Proteins, J. Exptl» Medo, 73,
(Pebo 1, 1941a): 191-199.

Montella, S,, and Wood, H, P,; Studies on the Cx-Reactive
Protein in Rabbits <, II o Inhibition of the Cx-Reactive Protein
Response in Rabbits by Blockade of the Reticuloendothelial System.
J. Exptlo Medo, 106, (Aug. 1, 1957) s 321»326.

McCarty, Mo J. s The Occurrence During Acute Infections of a

Protein Not Normally Present in the Bloodo IVo Crystallization of

the C=-Reactive Protein, J« of Exptlo Med,, 85, (May 1, 1947 )s

491»498o

Parker, W, L,, Stackiw, Wo, and Wilt, Jo C,: C-Reactive
Protein in Virus Infectiono Canad. J, Med. Techn,, 87, (No.-15,.

Octo 13, 1962): 791-797.

Perlman, E., Bullowa, J. G. Mo, and Goodkind, R, J, S
An

Immunological and Electrophoretic Comparison of the Antibody to

C Polysaccharide and the C-Reactive Protein of Acute Phase Serum,

Jo Exptl. Med., 77, (Feb, 1, 1943); 97-110,

Roantree, R, J., and Rantz, L. A,s Clinical Experience with

the C-Reactive Protein Test. Am, M, A. Archives of Internal
Medicine, 96, (Nov., 1955) s 674-682.

Schalm, 0. W,s Materials and Methods for the Study of Blood.
In Veterinary Hematology, 1st edo Lea and Feblger, Philadelphia,
Pa,, 1961.

Shetlar, Mo R,, Bullock, J, A,, Shetlar, C, L,, and Payne, R,

W,s Comparison of Serum C-Reactive Protein, Glycoprotein, and
Seromucold in Cancer, Arthritis, Tuberculosis, and Pregnancy,
Proc, Soc, Exptl, Biol. & Med,, 88, (Jan., 1955): 107-109,

Shlgekawa, J, M,, and Asher, T, M,: Technical Evaluation of

the CR-TESTo Scientific Report No, 2, (Feb,, 1963), Scientific
Services Division, Hyland Laboratories, Los Angeles 39, Cal.

Shmerllng, Lo A,, and Pashinln, P. M,: Determination of

C-Reactive Protein in Infectious Hepatitis, Journal of Micro-

biology, Epidemiology and Immunobiology (English translation of

Russian "Zhurnal Mikroblologlka, Epldemlologika and Immuno-
biologlka"), 32, (1961): 455-462.



64

Singer, Jo Mo, Plotz, C. Mo, Pader, Eo, and Elster, S« K.

:

The Latex Fixation Testo IIIo Agglutination Test for C-Reactive
Protein and Comparison with the Capillary Precipitin Method.
Amo Jo Clin, Patho, 28, (Dec,, 1957): 611"617o

Tillet, Wo So, and Francis, To, JroS Serological Reactions
in Pneumonia with a Non-protein Somatic Fraction of Pneumococcus

.

Jo Exptlo Medo, 52, (Octo 1, 1930) s 561-571„

Wood, Ho FoS The Relationship Between the Acute Phase
Response and Antibody Production In the Rabbit o lo Correlation
Between Early Appearance of Cx-Reactlve Protein and Subsequent
Antibody Production. Jo Exptlo Medo, 98, (Octo 1, 1953): 311-
319o

Wood, Ho Fo, McCarty, Mo, and Slater, Ro Jo'. Occurrence
During Acute Infections of a Protein Not Normally Present in the
Bloodo Vo Physical Chemical Properties of the C»Reactive Protein
Crystallized by Modified Techniqueo J, Exptlo Medo, 100, (July 1^
1954) s 71=79o

> > J
^

Wood, Ho FoS Determinations of C-Reactive Protein in Blood
of Patients with Hodgkin's Diseaseo Annals of Internal Medicine,
48, (April, 1958): 823-833o

Wood, Ho Fo, Anderle, So, Hammond, Co Wo, and Miller, Co PoS
Studies on the Cx-Reactive Proteino IIIo The Effect of Radiation
of Rabbits on the Acute Phase Protein System. Jo Exptlo Medo,
111, (May 1, 1960): 601-609.



m

APPENDIX



56

TABLE lo A Suimnary of Results of the Hematol ogio and G"-Raaotive Protein
Examinations in Six Groups of Experiment al Dogs

GROUP I

Dog
Day Tempo* CRP** WBC+

Differential leukooyte oount-H-

No. Juvo Band Seq„ Lym. Bos. Mon. Hb.# PCV#

=14 102.8 0(0) 10404 28 42 27 3 20.0 33
- 7 102.8 0(0) 9039 3 56 30 7 4 16^0 40

101.8 1(1) 7133 59 37 3 1 13^2 34
IB 1 104.8 2(1) 16038 2 68 21 5 4 14 o4 43

3 101.0 0(0) 19330 69 26 2 3 15.1 45
5 101.8 0(0) 8697 59 37 4 17.2 40
7 101 oO 0(0) 11173 8 52 26 13 1 14.4 41

=14 102.6 0(0) 10962 55 31 10 3 19.6 46
= 7 102.7 0(0) 7640 42 50 8 16.0 44

101,6 0(0) 5247 2 51 37 6 4 14.2 39
4B 1 104.8 2(1) 12525 1 74 18 4 16.5 50

3 101.2 0(0) 11222 68 30 1 1 16.4 49
5 lOloB

0(0J
0(0)

10443 2 64 30 3 1 16.0 45
7 101.2 12956 10 51 30 4 5 15.6 45

^14 102.8 0(0) 13850 3 60 22 14 1 15.2 40
» 7 102.5 0(0) 9144 33 67 17.5 40

101.2 0(0) 5503 38 52 9 1 13.2 36
23 G.' 1 102.0 0(0) 6614 12 34 34 16 4 14.8 40

s 102.8 0(0) 13900 3 58 27 9 3 14.0 40
5 102.5 0(0) 10500 2 64 30 3 1 16,5 45
7 101.0 0(0) 6500 2 46 31 16 5 15.0 40

=14 102.4 0(0) 5889 3 6 29 41 16 5 13,6 33
<=. 7 102.4 0(0) 8044 3 55 35 4 3 16,0 33

102.2 0(0) 6088 44 46 4 6 13.9 35
6B V.P.C, so ]_ 101.2 0(0) 8990 55 35 6 4 16.0 45

3 102.0 0(0)
o(o)

8728 51 39 6 4 16.0 43
5 102.2 8382 64 32 4 16,3 40
7 102.0 0(0) 4678 2 64 30 4 14„6 38

* Reotal temperature in degrees Fahrenheit.
* The first number represents the G-reaotive protein titer, and the number

within the parentheses represents the strength of the agglutination reaction
at that dilution.

+ Total leukocyte ooxrnt.

-H- The abbreviations for the types of leukocytes counted are j Juv. = Juvenile
neutrophils Band = Band neutrophil^ Seg. = Segmented neutrophil, Lym. =
Lymphocyte

J,
Eos. = Eosinophil, and Mon, = Monocyte,

# Blood hemoglobin in Gm./lOO oo„

^ Packed cell volume in per cent.
' Control dog.

'" Vena puncture oontrol dog.
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GROUP II

Dog
No. Day

-14

Tempo CRP WBC

Differential leukocyte count

Juv. Band Seq. Lym. Eos. Men, Hb. PCV

102.8 o(o;) 4784 1 47 46 6 Q 11,5 30

- 7 102,0 o(o;I 10637 1 47 45 6 16,0 45

103.2 0(0') 5226 2 52 30 12 4 16,6 45

IS 1 103.2 o(o;) 7777 53 37 5 5 13,4 44

3 103.2 o(o]I
12234 58 30 8 4 16.6 43

5 103.2 2(2'
) 17363 60 36 2 2 16.6 43

7 102.1 2(1 ) 9879 60 34 5 1 15,2 40

»14 103,0 0(0'
) 6203 2 44 43 6 5 10,0 30

- 7 101,8 0(0'
) 14832 42 50 8 14,8 42

101.8 0(0') 8996 1 52 34 7 6 16.0 43

38 1 102,0 0(0 ) 7339 45 46 4 5 16.0 42

3 102.5 0(0 ) 15574 52 42 2 4 15.2 43

5 102,0 0(0 ) 13872 53 42 1 4 16,4 42

7 101.2 2(4'
) 9559 56 36 8 15.6 41

»14 102.4 0(0'
) 5704 1 35 48 13 3 13,6 39

« 7 104.2 o(o;) 11894 2 64 25 8 1 14,0 40

101.3 0(0'
) 9972 53 38 6 3 16,6 47

5S C. 1 102,8 0(0 ) 8455 50 33 2 5 16,0 45

3 102.7 0(0 ) 14138 45 41 13 1 17,0 46

5 102.5 2(4;) 20487 55 30 3 2 16,6 47

7 103.0 2(4'
) 11611 53 29 5 3 16.6 45

-14 102.8 0(0;) 9576 1 46 28 25 2 15.8 32

- 7 102.6 0(0;) 6440 1 37 37 22 3 13,5 32

101.0 0(0;) 5232 61 33 5 1 16.5 48

7S V.P.C, 1 103,6 0(0;) 11911 79 17 1 3 14.8 40
3 101,6 0(0;) 7425 72 12 12 4 16,0 44

5 102.8 0(0;) 9901 70 12 13 5 15.8 32

7 102.6 0(0;) 7320

GROUP III

63 36 1 13,5 30

=14 102.6 0(0] 6730 2 45 32 15 6 15,0 40
=. 7 101.0 0(0: 11278 4 •59' 23 11 3 16.0 45

102,5 0(0] 11663 2 58 19 2 9 16,6 40
IX 1 101.4 2(4] 31162 1 16 6 9 4 9 16.0 46

3 101.3 2(2] 14519 77 13 6 4 16,0 47
5 102.2 2(2] 7243 44 33 19 4 16.8 44
7 103.0 2(4] 24783 80 16 3 1 14.0 43

-14 103. 3 0(0) 7454 76 15 G 3 16.0 49
- 7 103.4 0(0) 8497 4 74 15 4 2 14,8 40

101.8 0(0) 11905 1 53 27 12 7 17,0 45
2Z 1 101.2 2(4) 24592 22 77 1 15.0 33

3 101.7 2(3) 12255 82 14 1 3 15.0 35
5 102.2 2(3) 14247 81 11 5 3 15.2 38
7 102,9 2(4) 13133 76 18 4 2 15,6 44
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GROUP III

Dog

Day Temp. CRP WBC

Differential leukocyte oount

No. JuVo Band Seq, Lym. Eos. Mon< ETb. PCV

-14 102.5 0(0 ) 7544 2 2 39 42 13 2 13.8 41

- 7 102.5 0(0 1 10673 3 44 43 2 2 18.5 40

102.2 0(0 ) 10362 4 72 18 6 14.4 40

3B 1 102.9 1(4 ) 29377 1 10 90 12.6 38

3 102.8 1(3 ) 10754 3 61 21 8 7 14.8 40
5 101.0 0(0 ) 8646 4 58 24 1 4 12.6 40

7 103.1 0(0 ) 8719 10 40 28 15 6 14.8 40

-14 102.4 0(0 ) 8839 5 . 54 32 7 2 17.6 40
» 7 102.8 0(0 ) 7452 2 47 49 1 1 16.0 43

102,4 1(4 ) 8248 5 56 35 1 3 14.8 36

5B 1 102.4 1(4 ) 38601 1 10 83 3 3 13.4 34

3 102.4 1(4 ) 17860 2 73 17 3 5 14.8 40

5 101.2 0(0 1 9207 6 50 34 3 7 14.2 27

7 101.7 0(0 ) 12208 7 53 36 1 3 12.6 35

-14 102.4 0(0 ) 10353 1 4 68 15 7 5 15.2 £8
=. 7 102.2 0(0 ) 8282 4 71 12 5 7 14.4 40

101.9 0(0'
) 16793 1 74 15 7 3 15.2 37

31 C. 1 102 o 3 2(1 ) 5895 1 42 32 11 14 14.4 31

3 104.8 2(2] 1 8466 5 66 18 7 5 14.8 29

5 100.8 2(2 ) 10233 61 30 8 1 11,6 22
7 102.8 2(2 ) 31845 i 83 12 3 1 10.8 40

=14 102.2 0(0'
) 4980 1 41 47 9 2 16.0 40

» 7 100.8 o(o;) 9605 52 46 2 17.0 44
101.2 0(0] 11383 5 66 19 3 6 12.2 34

4X VoPoC. 1 101.0 o(o;1 12343 4 76 11 4 5 14.4 24

3 101.1 0(0] 18480 70 20 7 3 14.0 39
5 101.5 0(0] 18638 69 23 7 1 13.4 30
7 102.6 2(1] 17442

GROUP IV

66 28 3 3 16.4 23

- 2 102.0 0(0) 10276 53 40 7 * 26
- 1 102,0 0(0) 11845 33 65 2

101.2 0(0) 10040 28 71 1 25

2H
2 101.2 0(0) 20098 69 30 1 29
4 102.0 0(0) 18374 35 47 3 15 a •'

6 102.0 0(0) 27798 9 91 31
8 102.2 0(0) 14413 16 79 2 3 34

10 102.0 0(0) 10157 48 49 3 33

Blood hemoglobin values were not available on Group IV.
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GROUP IV

Dog

Day Tempo CRP WBC

Differential leukocyte coiait

No. Juv„ Band Seq. Lym„ Bos. Mon. Eb, PCV

.2 102 „0 0(0) 8156 2 53 39 3 3 24
-1 102o6 0(0) 11450 42 55 2 1

101.8 0(0) 9412 25 67 3 5 26

3M
, 2 101.4 0(0) 14745 48 51 1 ZBC/JU

4 102.5 0(0) 13849 32 62 2 4 •

6 102.2 0(0) 25027 21 76 3 9S
8 102.4 0(0) 12888 24 75 1 95

10 102,6 0(0) 9826 46 50 2 2 tB

-2 101.6 0(0) 9628 67 28 3 2 58
-1 101.6 0(0) 7010 34 62 4 V 5

101.4 0(0) 5987 38 58 1 3 35

4M 2 101,8 0(0) 11783 44 55 1 31
4 101,4 0(0) 12784 38 59 2 1
6 102,4 0(0) 7176 30 68 1 1 33
8 101.6 0(0) 4998 38 56 4 2 34

10 102,6 0(0) 14524 62 34 4 35

=2 102,2 0(0) • 8329 60 34 6 36
-1 101.8 0(0) 7291 50 37 10 3 a a

101.2 0(0) 7226 38 54 2 6 31
5M 2 101.6 0(0) 11108 23 75 2 28

4 102.0 0(0) 10250 53 44 3 • e

6 102,7 0(0) 4718 58 42 S2
8 102.2 0(0) 7031 2 34 60 4 SI

10 102.2 0(0) 10564 18 80 2 »Q

-2 102,4 0(0) 16760 59 34 4 3 SB
-1 102,4 0(0) 19897 61 32 4 3 • o

102.0 0(0) 16424 52 43 3 2 34
6M 2 102,0 0(0) 15917 32 58 2 8 28

4 102.5 0(0) 18374 37 53 3 7
6 103,8 0(0) 21180 40 54 2 4 34
8 103,0 0(0) 22532 16 79 1 4 36

10 102,8 0(0) 14853 29 63 1 6 25

»2 102,6 0(0) 12104 66 28 3 3 26
-1 101.8 0(0) 17796 50 46 4

101.2 0(0) 14062 34 66 34
711

2 101.5 0(0) 19998 57 38 3 2 27
4 103.0 0(0) 15670 46 50 1 3
6 103.6 0(0) 14793 42 54 4 33
8 104.2 0(0) 17052 42 58 33

10 102,6 0(0) 4739 60 37 3 33
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TABLE 1 (oont .)

*

GROUP IV

Dog
Day Temp. CRP WBC

Differential laukocyte oount

No. Juv,, Band Seq. Lym. Eos, Mon Hb. PCV

.2 101.5 0(0) 10510 60 36 1 3 35
-1 103.2 0(0) 13402 53 44 2 1 O

102.2 0(0) 9203 50 47 1 2 34

9M
2 101.8 0(0) 15603 1 32 64 1 2 31
4 102.4 0(0) 1502 6 41 57 1 1 • o

6 102.0 0(0) 11389 26 71 3 33
8 101.8 0(0) 15736 31 65 1 3 34
10 102.4 0(0) 3827 63 36 1 35

JZ 101.2 0(0) 10276 69 24 3 4 26
-1 101.8 0(0) 15389 57 36 4 3 e

101.8 0(0) 14990 60 31 1 8 24

IM C„
2 102.0 0(0) 20797 59 36 5 29
4 102.0 0(0) 15993 61 29 7 3 O

6 101.8 0(0) 33970 40 55 5 36
8 102.4 0(0) 23312 45 50 5 38
10 102.4 0(0) 11067 36 62 2 39

-2 101.2 0(0) 13799 50 48 2 22
-1 101.2 0(0)

0(0)

14195 56 43 1 O

101.6 14062 26 74 25

8M C.
2 101.2 0(0) 14057 49 50 1 28
4 101.4 0(0) 20890 3 33 60 4 O

6 101.6 0(0) 22090 22 75 2 1 33
8 101.8 0(0) 11835 51 41 2 6 35
10 102.0 0(0) 12785 33 67 33

-2 102.2 0(0) 19054 73 22 1 4 36
-1 101.6 0(0) 18152 71 21 2 6 O

102.0 0(0) 15385 • • • • • e o o Clotted .> O o o o O

lOM C.
2 101.4 0(0) 14442 60 29 2 9 30
4 102.0 0(0) 18919 69 27 2 2
6 101.8 0(0) 14706 71 26 2 1 29
8 102.0 0(0) 9699 58 38 4 31
10 102.4 0(0) 3827

"J

11 85 1 3 24

GROUP V

*- -

102.4 0(0) 5394 44 52 22 14 .0 30
2 102.8 0(0) 5336 50 45 5 12 .2 30
4 104.0 0(0) 6228 10 82 8 11 o2 33

2M 6 102.0 0(0) 3922 1 50 48 1 13,.7 30
8 102.0 4(1) 6500 94 51 1 16,.0 30

10 104.0 2(1) 74677 51 88 4 2 14,.8 31
12 102.2 1(1) 8070 1 74 22 3 9,.8 27
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GROUP V

Dog

Day Temp, CRP WBC

Differential leukocyte oount

No. Juv. Band Seq. Lym. Eos, Mon,, Hl3. PCV

103,0 0(0 ) 4464 44 46 10 13.6 29
2 102,0 0(0 ) 9181 66 22 12 11.0 31
4 102.6 0(0 ) 9438 46 36 16 2 11.2 35

3M 6 102.0 0(0 ) 6297 1 37 52 4 6 14.6 35
8 103.0 0(0 ) 6800 23 57 20 12.2 33

10 102,0 2(1 ) 9024 51 36 13 13.4 31

12 101,8 0(0 ) 9653 44 32 24 11.6 33

102.8 0(0 ) 3309 2 50 34 12 2 11.0 35
2 102.0 0(0 ) 4856 4 70 22 2 2 14.0 35
4 102,6 0(0 ) 8485 1 70 25 3 1 12,6 39

4H 6 101.6 1(2 ) 6150 53 44 2 1 12,6 34

8 102.0 0(0 ) 6800 70 20 10 12.2 40
10 101.6 2(1 ) 57277 5 54 30 10 1 14,0 35
12 102.0 0(0 ) 6422 1 54 36 6 3 12,0 35

101.4 0(0'
) 4392 52 46 2 11.4 37

2 102,4 0(0'
) 5749 25 72 3 12.2 35

4 102.0 0(0'
) 8299 50 42 3 5 12.2 37

5M 6 102,8 o(o;) 7450 4 60 34 2 13.0 37

8 102.0 o(o:) 7850 63 34 1 2 14.0 37

10 101.0 2(i; 5072 2 55 35 1 7 14.0 35

12 101.4 o(o; 7668 58 40 2 12.0 33

103,0 o(o: 8131 58 30 12 12.2 33

2 101.8 0(0] 10548 58 30 10 2 13.0 35

4 101.4 0(0] 15064 56 30 12 2 12.2 37

6M 6 102.0 o(o: 11100 58 32 10 18.2 40

8 101,2 o(o: 6800 1 61 35 1 2 14,0 39

10 101.0 2(i: 10810 50 36 7 7 12.2 32

12 102.0 o(o: 10145 53 34 6 6 12.0 32

102.4 o(o: 6322 42 46 6 6 12.2 37

2 101.8 0(0] 5154 48 50 2 16.0 40

4 101.4 0(0] 6837 2 60 26 10 2 13.0 36

9H 6 101.2 1(3] 8050 2 68 20 8 2 14,0 38

8 101.0 2(1] 8000 46 50 2 2 13.8 40

10 101,0 2(2] 8012 1 50 36 7 6 13.6 38

12 102.0 0(0) 8489 48 46 6 13.0 36

102,8 0(0) 4332 2 62 28 4 2 12.6 35

2 102.6 0(0) 9025 77 22 1 12.6 35

4 104,8 0(0) 10521 6 90 4 16,4 37

IM C. 6 103.6 1(1) 6466 80 16 4 15.6 34

8 105.8 8(2) 20200 82 18 13.6 36

10 Died . • « • • « • « « • • • • • o • « • • • » •

12
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TABLE 1 (oont.)

GROUP V

Dog
No. Day Temp. CRP WBC

Differential leukocyte count

Juvo Band Seq. Lym, Eos. Mon, Hbo pcv

102.8 0(0) 8464 1 24 67 5 3 11.2 30

2 101,8 0(0) 12698 41 52 3 12.0 32

4 103.4 0(0) 4725 84 12 4 12„0 35

8M C. 6 102.8 1(1) 8650 1 79 16 2 2 12.0 26

8 Died • O • o • e to* • o D O 9 « o 9 O 9 o o o o o o

10
12

102.0 0(0) 7981 3 61 25 3 8 15.6 39

2 101.4 0(0) 9995 2 68 28 2 13„0 35

4 104.8 0(0) 7677 84 16 13.6 32

lOM C. 6 104.6 1(2) 4800 8 72 16 4 13.3 30

8 106.8 2(1) 8000 80 12 5 3 16.0 30

10 Euthanatized e o o g O ^ o o e a o o • « 9 o O

12

2MM

4UM

GROUP VI

14 101.8 0(0') 4921 72 25 2 1 10.8 34

7 104.0 0(0 ) 5054 78 20 1 1 12.6 29

102.2 0(0 ) 8923 1 57 32 5 5 11.0 32

1 102.6 2(i;) 7298 16 46 23 15 11.2 38

3 104,8 i(i:) 7359 27 35 23 15 10,8 33

5 102.0 2(3]) 8120 15 45 30 10 12.0 34

7 102.0 1(3'
) 11800 3 63 25 5 4 11,0 33

14 101.9 o(o;) 6500 64 27 9 11.6 36

7 101.8 0(0]) 6291 70 21 7 2 11.0 30

102.4 0(0]> 7501 21 42 42 11 3 13.2 44

1 102.2 8(i;1 16211 15 67 16 1 1 16,0 49

3 103.2 8(3; 8920 5 71 11 1 12 12,0 38

5 103,4 8(1: 9151 5 78 10 6 1 11.0 32

7 101.6 2(3: 14600 8 63 21 7 1 14.4 38

14 102.3 0(0: 10364 58 34 5 3 12,6 35

7 102.2 0(0: 11509 61 29 10 14.0 38

103.0 0(0] 9963 2 33 39 18 8 14.8 42

1 101.6 8(1) 36072 19 72 17 2 11.6 41

3 102.0 4(1) 8513 2 50 43 3 2 14.0 39

5 103.0 4(11
2(2)

8732 4 52 40 3 1 13.6 40
7 102.0 18500 2 54 39 1 4 13.6 40
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GRC5UI' VI

Dog
Day Temp, CRP WBC

Differential leukocyte count

Wo. Juv. Band Seq. Lym, Eos. Mon. HTd. PCV

-14 102.0 0(0 ) 6624 52 34 11 3 14.0 33

- 7 101,8 0(0 ) 5511 43 51 6 14.4 38

102,4 0(0 ) 9178 64 30 2 4 15.6 44

9MM 1 102.5 4(3 ) 13845 11 68 21 15,2 48

3 104,0 8(2 ) 7789 8 68 18 6 15,2 41

5 102.4 4(1 ) 9163 9 64 20 3 4 14.0 40
7 101.6 4(2 ) 14400 8 66 18 8 14.8 44

-14 103.0 0(0 ) 7565 44 26 27 3 11.0 35
- 7 102.0 0(0 ) 8541 51 20 25 4 12,0 24

103.0 0(0 ) 9375 48 36 11 5 13.6 41

3MM C. 1 102.6 2(1 ) 11912 8 38 34 18 2 12.0 39

3 102.0 4(2 ) 9904 1 59 28 11 1 12.0 35

5 102.0 2(3'
) 11600 6 45 35 10 4 12.4 3b

7 102,0 1(2;) 15700 4 62 19 8 7 12.0 35

-14 102.2 0(0'
) 5956 1 63 32 1 3 12,2 36

- 7 101.4 0(0;) 6035 71 27 1 1 13.0 36

103.0 0(0;) 8870 67 30 3 14.8 43

5MM C. 1 102.8 4(1;) 9154 4 60 36 14.8 42

3 103.0 2(2 ) 8777 4 57 30 9 14.0 38
5 102,0 2(1;) 9028 5 60 30 3 2 14,6 43

7 102,4 2(3;) 9400 5 55 38 2 13.4 37

-14 103.0 0(0; 13829 < 61 22 14 1 15.8 40
c- 7 102,6 0(0; 6163 2 51 20 25 2 13.0 32

100.6 0(0; 8282 45 37 5 3 14.2 32

5X V.P„C, 1 102.0 0(0' 14943 4 56 24 12 4 12,6 40
3 101.5 0(0; 7534 67 29 2 2 14,8 44
5 102.0 0(0; 14810 4 4 74 8 10 14,0 40
7 101.4 0(0] 8285 8 69 15 4 4 11.2 33
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TABLE Z„ A Summary of the C-Reactive Protein Titrations and Serum Fractions
283 Canine Serum Samples in Six Groups of Experimental AnimalSo

of

GROUP I

Dog

Day

CRP

Titer
%

Albumin
% Globulins

No. Alpha-1 Alpha-2 Beta Gamma

IB

14
. 7

1

8

7

1

2

e

32.3
32,1
34.0
30.5
34.0

31.0
39.5

5.9

4.3
9.2

9.3
6.4

7.7
8.0

24,2
21.4
20.0
22.1
20„5
21.0
17.6

10,8
16.3
12.5
14.6
12,8

13.4

15o2

26.9
25,9
24.4
23,5
26,3
27.0
19.6

4B

=14

= 7

1

8

5
7

2

39,6
36.5
46

29

39

35
36

llo9
7.8
6.

11.

7.

8.

8c

,4

.7

.8

,1

>0

16.2
10.2
17,6
19.7
15.5
18 „ 3

17.9

5.9
8,1
5.9

14,2

14.5
11.5
9.9

26.3
37.4
24,2

25,2
22.8
26,6
27.3

2B
Control

-14

- 7

1

3

5

7

35.8
35.2

41.1
34.0
35,2
36.8
34.2

17.0
16.4
5.7

6.7
16.0
16.0
6,9

9,7
12.1
16,4
10,7
12.5
8.8

10.5

12.9
7.7
12,6
9,4
9,7
13.8

9.0

24,6
28,6
24,3
39,1
26.6
24.6
39.3

6B
V.P, Control

=14

= 7

1

3

5

7

25.2
38,0
31.4
32.2
41.9
32,4
35.7

7.2
3,8
8.8

9.0
6.7

8.8
4,7

14.1
19,7
11.5
14,2

24,9
13.9
12,5

4,4
14.9
6.1

14.0
6,4

14.3
4.7

49,1
23,6
42,2

30,7
20.0

30.7
42.3

GROUP II

IS

=14

» 7

1

3

5

7

2

2

49,2
41.9
52,4
45.8
43.0
48.6
48.9

14.7
12.7
6.7

10.4
12.3

5.9
7.2

8.8 8.1 19.1

16.6 8.7 20,1
16,0 6.7 18.1
20.8 7.8 15.2
23,2 7.5 14.0
19.6 8.4 17.6
17,4 8,5 18.0
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TABLE 2 (oont,)

GROUP II

Dog

Day
CRP

Titer
%

Albumin
% Globulins

No. Alpha=l Alpha-2 Beta Ganuna

7S

V.P, Control

-14 37,3 •«,§ 27o5 5.9 20.4
.7 39c7 12.4 20.1 7.7 20.0

42.9 9.1 19,4 10.9 17.6

38 10 31.9 18.2 25.9 8.9 15,0

3 42.0 6,* 21.5 8.3 21.8
5 48.6 5.6 15,3 8.8 21.7

7 2 40.4 11.6 16.7 10.2 21.1

-14 43.0 7.1 20.0 7,8 22.0
- 7 34.0 10.2 23.5 7.2 25.0

gg 35.5 8,0 23.3 8.0 25.3

Control 1 ^5.5 8.4 23.5 6.1 26.5
3 30.1 9,7 27.5 11.9 20.8
5 2 43.9 5.0 14.3 11.5 25.2

7 2 42 „4 4.9 18,4 13.3 21.0

-14 41.0 14.5 15.1 8.3 21.0
- 7 45.5 8.7 15.1 7.9 22.7

45.5 9.0 18.7 6,7 19.9

1 34,5 12.7 20.3 10.5 21.9

S 33,3 11,6 24.4 8.1 21,6

5 36,6 12.8 18.2 8.2 24.1
7 38,2 12.0 21.2 9.0 19.5

GROUP III

-14 40.8 4,7 14.9 14.9 24,8
- 7 29„5 6,1 17.7 23.7 22.9

32.6 9*9 24.1 9.6 23.8

U 12 35.8 6,S 25.1 11.5 21.4
3 2 31.3 6*2 26.0 19.2 17.2
5 2 34.1 6«6 22.9 18.2 18.8
7 2 32.8 5.9 23.6 16.3 21.4

-14 43.5 -6*4 17.5 6.7 26.9
- 7 32.1 6.1 25.5 8.8 27.4

27.1 9.0 23,2 15.8 24.9
21 12 35.3 5.3 24.8 12.8 21,8

3 2 29.4 5,9 19.4 20.0 25.3
5 2 39.7 2.7 24.4 11.7 21.5
7 2 29.7 4.3 19.1 9.4 37.5
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GROUP III

Dog
Day

CRP
Titer

% % Glotulins

No. Albumin Alpha-l Alpha-2 Beta Gamina

3X
Control

4X
V,P. Control

-14 28.5 8.2 20.6 17.7 25.0
- 7 40.5 10.8 17.1 11.4 20,1

.0 36.6 4.4 18.7 13.7 26.6

SB 1 ,1
I

37.1 5.7 20.3 10.9 26.1

3 I 36.0 4p2 21.6 12.2 25.9

5 26.5 9.0 26.5 13.3 24.7

7 24.1 12,3 29.4 10.7 23.5

-14 35.9 11«2 16.3 9,5 27.1
- 7 39.5 4.1 22.6 11.6 22.1

1 36.0 3.3 18.9 15.6 26.3

5B 11 34.9 5.9 18.3 13.0 27.9

3 1 29.7 5.2 21.4 12.4 31,4

5 27,2 7.6 28.0 11.2 26.0

7 20,5 11.5 26,4 13.6 28,0

-14 34.2 7.5 18.5 11.6 28.1
-7 27.5 6,0 19.1 14.1 33.3

28.1 8.3 17.2 19.2 27.2

1 2 31.0 4.5 12,2 17.4 34.8
3 2 24.8 6.6 15,3 24.1 29.2
5 2 20.8 5.4 14.8 25.5 33.6
7 2 19,8 4.7 15.4 28.4 31.7

•14 42.7 7,7 9.1 9.9 30.5
= 7 36.6 6.9 17,9 9.6 28.9

25.3 4.3 11,2 19.3 39.9
1 30.2 5.9 16.2 18,4 29.2

3 23.1 10,0 28.9 15,1 22.8
5 32,4 7.7 13.3 15.5 31.0
7 2 35,7 7.6 18,2 11,1 27.3

GROUP IV

-2 52.5 9.4 10o9 11.8 15,4
-1 54.3 7.7 12.8 7.7 17.6

52.4 8.6 16.3 11.2 11.4
2H 2 51,7 9.8 14.9 6,7 17.0

4 52.1 10.6 12.3 7,9 17,2
6 53.7 11.9 9,7 10.6 14.1
8 53.9 8.7 12.6 7.1 17.7
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TABLE 2 (oont.)

GROUP IV

Dog

Day
CRP

Titer
%

Alb\jmin

% Globulins

No. Alpha-1 Alpha»2 Beta Ganuna

311

411

.2

-1

2

4
6

8

.2

-1

2

4
6

8

55,0
64,2
52,

52.

51.

54.

47.

,9

.9

.3

.5

,5

55.8
58„7
50.4

54a
50„8

49o6
44,0

10.8
8.6

10.4

10.5
12.6

11.0
12.2

5.6
8.0

11.0
lOol
8.5

8.1
9.5

10.4
11.8
12.0
10,2
12.4

12.5
13.1

13.2
12.0
16,1

11,4
14.5

16,1
16.6

9.5
7.1
8.2

9.1
9.5
6.3
10,0

10.1
7.2

7.1
7.3
7.8

10.2
9.9

14.2

18.2

16.4

17.2
14.2

15.7
17,2

14.3
14,1
15,4

17.0
18.3

16.0
19.9

-1

2

4
6

8

58.6
58,0
54.1
51.1

57.5
47.2
51.0

10.3
10.0
10.9
7,7

9.0
7.9

7.0

9.8
12.3
10.9
14.4

12.2
16.8
16.3

9.3
7.3
9.3

16.1

8.5
6.5
7.0

11,9
12.3
14.7
10.7

12.8
21.5
18.7

.2
-1

2

4
6

8

61,0
62,0
60.3

60,0
52.9
59,0
55,4

8.1
5.6

6.4

6.4

7.6
6.2

7.4

10,5
8.8

10.7
11.9

10,9

10.0
9.2

5,7
8,8
8.6

5.9

8.7

8.0
8.3

14.7
14.7

14,0
15.8

19.8
16.8
19.6

7M

9M

-2
-1

2

4
6

8

-1

2

4
6

8

58.8
57,9
56.4
56,0

56.3
54.2

50.8

62.4
57.2
50.7
50.8
58.5
54.0
57.7

5,1
6.8
7,9
9.7

13.8
9.9
6.9

7.6
6.6

12.6
6.2

6.8
8.0
8.4

9.0
9.3

11.4
10.8
5,9

15.6
15.0

8,1

12,1
13.8
13,6
10.4
14.6
9.8

6,8
8.1
6.4
6.7

5.4
3.6

8.6

9.7
12.1
6.9

13.6
9.4

9,6

9.8

20.2
17.8
17.9
16.8

18,5
16.6
18.7

12.2

12.1
16.0
15.8
14.8

14.4

14,3

-t.i.
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TABLE 2 (oont.)

GROUP IV

Dog
Day

CRP

Titer
%

Albumin
% Globulins

No. Alpha-1 Alpha-2 Beta Gamma

IM
Control

-2

-1

2
4
6

8

56,2
47.9
48.8
49.9
52 „7

50ol
49,3

8.4

13,7
13.2

14.2
8<,4

12.2

10.8

13,2

9.3
11,9

11.0
10.4
8.2

11,9

6.0
7,5
7.3

7.7
9,4

7,9
7o2

16.3
21,6
18.7

17.2
18.9

21.5
20,8

8M
Control

-1

2

4

6

8

61,3
55,8
58,0
45,1
56,3

55.4
50.9

8,5
11.2

9,8
12.5
10.0
10.7
10,8

8.6

6,8
8,0

11,6
10.8

8,9

9,0

5.3

10,6
10.9
14,3
8.5

7,7
7.3

16,3

15.6
13.3
16.4
14.4

17,2
21.9

lOM
Control

-1

2
4
6

8

63.1
53.9

54.4
50.9
54.5

51.0
53,9

5.8
7,8
8,6

7.0
5.7

8,9
7.'>

9,5
14,8

10.8
16.8
14.6
12.5
12.2

6,9
9,4

18.3
7.9
9.0
7,1
5«6

14,7
14.1

8.0
17.4
16.2

20.5
20.6

GROUP Y

2M

2

4
6

8

10
12

4
2

1

51.4
44„8
44.

45.

50.

43.

46.

,4

,3

.2

,4

.0

9.4

16 ol

10.7
8.2
5.2

5,9
5.6

13.5
20 .,3

25,0
21,4
23.4

29,4
24,5

7.3
5.1
5.6
7,5
7.1

5.9
8.2

18.4
13.8
14 o3
17.6
14.1

15.5
15.7

SM

2

4
6

8

10
12

2

57.4
52.5
54,5
54.3
52,6
54.2
54,3

6,5
8.3

10.4
5.4

7.8
7.7
8.9

16,5
19,3
15,7
15.4

19,8
19.0
15,6

7.0
5.2

3.7
6,3

6,0
3.9
4,1

12.6
14.6
15.7
18,6

13,8
15.1
17,1
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GROUP V

Dog
Day

CRP
Titer

%
Albumin

% Globulins
No. Alpha-l Alpha=2 Beta Gamma

4][

W

Control

49.2
2 54a
4 34.5
6 1 49.3
8 47.5

10 2 48.1

i2 9 45.3

e 54.1
2 52.9
4 38.4
« 53„9
8 45.0

10 2 50ol
12 44.5

55.3
2 40.5
4 49.4
6 48.6
8 44.1

10 2 48.3
12 39.8

55.1
2 42.1
4 47o8
6 1 55o7
8 2 51.6

10 2 49,5
12 44 .,9

52.3
2 55.6
4 47o9
6 1 38,4
8 8 47.6

4,8
7.4

22.1
9,8

19.8
14,1
10,0

6.4

6.5
14.0
6.2

10,5
6.4

12.5

5.9
9.2

8/7

7.4
5,7

3,9
11.3

6.5

7.3
12.1

17,7
14.8
23.4
18.8
12.5
11.8
23,4

16.2
18.1
23.1
18„8
24,0
17.6
19.5

15.3
20,1
16.2
13,6
15.8
16.2

18,5

15,4
13.7 24 .,4

8.3 22,5
8.2 15,2
5,4 22„2

16,3
19.5

9.7
11,9
9,6

9,0
6,3

12.5
8.5

7.1

7o2
6.3

8.6

7.5
8.8
8.2

8,1
11.6

9.3
11,1
10,6
6.9
9.7

8.9
5,5

7.6
6.8
8.4

12.5
7.8

18.5
11.9

10,3
13.1
13.9
13.5
12.9

16.2
15 o2

18.2

12 o5
13.0
17.0
15,4

15,4
18.6

16.4
19.2

23.8
24.7
20.7

14,1
14.3

13,9
14.0

12.4
14.3
15,7

8.4 11,0 9.7 18,7
7.9 i9o8 6.0 10.7
7.4 21,4 11,4 12.0

11,0 25.7 9,8 15.2
5,9 23.5 9.5 13.6

10 Died
12

Control

54,8 6.6 12,6 7.9 18.0
2 50.0 7,9 19,8 6.3 16.0
4 47,3 7.8 20.0 8.9 16,0
6 1 43,3 7,0 25,6 8,5 15.5
8 Died , O O o • o O O O o o o o o o o o o O O O

12
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TABLE 2 (oonto) y
GROUP V

Dog

Day
CRP

Titer
%

Albumin
% Globulins

Noo Alpha-1 Alpha-2 Beta Gamma

lOM
Control

tin

44,0
2 35,4
4 45.4
6 1 45,4
8 2 39,8

10 Euthanatized „ ,

12

GROUP YI

•14 41,0
. 7 35,2

Q 41,2

1 2 34,4
3 1 33.7
6 2 31,9

7 I 39,3

.14 49,0

. t 46.4
38.3

1 8 44.4

s « 31„2

6 8 30,2

7 2 34.4

14 42,3
. 7 48,8

44,2
1 8 41,3
s 4 40 o4 ,..

8 4 40.1
7 2 44.8

14 47,3
7 45„4

42.9
1 4 36.8
5 8 34.3
5 4 37,0
7 4 39o6

9,0
19.2
6,8
5.0
6,0

8,3

13«5
8,5
8,2

7,7
8,7

6o2

9,0
7.8

13,3
7,7
8,7

5,2

5,9

7.3
5.6

8,1
9,0
7.2

5,9

.6«5

6.2
6.4
9,5

13,6
10.0
7,9
6,7

14,2
23,8
21.6
27.6
30.0

18,9
17,4
19,3
16,4
24,2

22.4
20,0

15,8
17.3

19.

14.

22,

24,

21,

18,2
16.2
13

16

15

14

13

15,3
16,1
21,7
19,6
22,7
23,6
20,7

9.7
6,1
9,1
5aO
6,6

10o6
9,7

10,0
11.8

10,0
13,3
14.3

9

13

10

13

19

19.3
16ol

12.2

13.1
13.2

10,5
13,1
14.0
13.1

11,5
12,9

8,1
12,8
14,0
14,7
14,8

23.1
15.6

17,1
16,9

17,5

21,2
24,1
20.9

29o3
24,3
23,7

20.2

17,1
15,4
19,1
19,0
18,6
21,2
22.3

20.0
16,3

20,5
22.9
24,1
25.9
22,5

19.7
19,1
17,9
17,2

18,9
16,7
18.2



81

TABLE 2 (oonolo)

GROUP VI

Dog

No, Day

CRP

Titer
%

Albumin

% Globulins

Alpha-1 Alpha.2 Beta Gamma

.14 43,5 9.9 19,9 8.7 18,0

- 7 49o9 8.7 16.5 9.7 15.1

45.0 7.2 16.3 9.8 21,7
3MM

1 2 54,7 7,7 12,6 8,4 16.5
Control

S 4 54,5 9.1 10.7 8.3 17.5

5 2 48,5 4,6 14,5 8,4 23.9

7 1 49.8 5.4 11.5 10,7 22.6

-14 47.5 7.0 20.3 9,6 15,5

- 7 51,3 8.6 15.7 11.0 13.3

44.9 11,0 18,8 8,1 17.1
5MM

Control 1

3

4
2

50,9
50,3

9.4
9.4

13.4
12.2

8.0
10.6

18.3
17,5

5 2 51.3 5,7 14.3 9,1 19.6

7 2 59,1 8,3 12,1 9.8 10,7

.14 33,5 11.4 20,5 10,0 24.5

. 7 33.5 4,8 17.5 14.5 29.7

27.3 9.1 13.6 14,3 35,7
5X

1 28.5 21.3 10.0 14.3 25.8
VoP. Control

3 42,1 6,2 14,6 13.5 23,5

6 26.1 5,7 20,5 21.5 26.1

7 31„5 6.4 20,6 12,8 28.6
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TABLE 3„ A Summary of the C-Reaotive Protein Stability in Fresh, Refrigerated,
and Frozen Canine Ser\im Samples in Six Groups of Experimental AnimalSo

GROUP I

Day

CRP reaction and titer*

Dog Fresh Refrigerated Frozen

No„ 1248 1248 1248

IB

4B

2B
Control

V.P.

6B
Control

IS

-14

- 7

10
I . 110

.

$'
5

T

-14
- 7

1 110
S
8

T

-14

= 7

1
S
6
7

-14
- 7

1

3

5

7

GROUP II

-14

- 7

1

s
5 3 2

7 2 10

1

1

3 2

2 1

1

3 1

2

* The columns 1, 2, 4, 8 represent the C-reactive protein titer, and the number
in the oolumn represents the strength of the agglutinatioaa react ion o
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GROUP II

Day

CRP reaotion and titer

»«« Fresh Refrigerated Frozen

No, 1248 1248 1248

SI

.14

. 7

1
5

5

7 4 4 4 4

5S
Control

-14

• 7

1

3

5

7

4
4

4 4

4 4

4
4

4

4

7S '
"

V,P, Control

-14
- 7

1
3

e

7

GROUP III

IZ

14
. 7

1

3

6

7

4

4
4

4

4

4

4

4

4

2

2

4

4

3

4

4

-14

. 7

1

3

5
7

4

4

4
4

4

4

4
4

4

4
4
4
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TABLE 3 (cont.)

GROUP III

Day

CRP reaction and titer

Dog Fresh Refrigerated Frozen

Wo. 1248 1248 1248

8Z
Control

4X
V.P. Control

-14 0000 0000 0000
-7 0000 0000 0000

0000 0000 0000
5B 1 4000 4000 3000

3 3000 3000 3000
5 0000 0000 0000
7 0000 0000 0000

=14 0000 0000 0000
-7 0000 0000 0000

4000 0000 0000
SB 1 4000 4000 4000

3 4000 4000 4000
5 0000 0000 0000
7 0000 0000 0000

4

3

4

4

4

1 1

2 2

2 2

2 2

1 1

-14 0000 0000 0000
.7 0000 0000 0000

0000 0000 0000
1 1100 1100 1000
3 2200 2200 2200
5 2200 2200 2200
7 2200 2200 2200

-14 0000 0000 0000
.7 0000 0000 0000

0000 0000 0000
1 0000 0000 0000
3 0000 0000 0000
S • '0000, 0000
7 1100 1100 1 1000

GROUP IV

All serum samples had been frozen for 4 mos« and. were all negative.

GROUP V

2

4

2M 6

8

10

12

3 2 10 3 2 10 3 2

4 10 4 10 4 10
10
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TABLE 3 (oonto) -

<

GROUP V

Dog
No. Day

-

,

CRP reaction and titer

]Fresh Refrigerated Frozen

1 2 4 8 12 4 8 1 2 4 8

2

4
3M f

B
10 2 1 2 10 2

12

%
«

4M 6 2 2 2

8

10 3 1 3 10 3

12

2

4
5M 6

8

. t
_

10 3 1 3 10 3

12

2

4
6M t

8

10 1 1 110
12

2

4
QM 6 3 3 3

8 1 1 110 1

10 4 2 4 2 4 2

12

2

IM
Control

4
6 1 10 1

8 4 4 3 2 4 4 3 2 4 3 2 1

10 Diad o « o OOOOOOOOO o o o o

12
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TABLE 3 (oont.)

GROUP V

Day

CRP reaction and titer

Dog Fresh Refrigerated Frozen

Noo 1248 1248 12 4 8

8H
Control

z

4
6
8

10
12

10
Died „

10 10

lOM
Control

2

4
6
8

10

12

2 2 2

110 110 110
Euthanatized

GROUP VI

2UM

4UM

6HM

-14

- 7

1

8

5

7

-14

- 7

1
3

5

7

.14

. 7

I

3

5

7

3

1

3

3

4

3

3

3

10

3

4 3

4 4

4 3

3

1

3

1

3

1

1

1

3 1

1

3 3

3

4 4 3 1

4 4 4 3

4 4 3 1

4 3

4 4 3 1

3 2 1

3 2 1

3 2

3

3 3

3

4 4 3

4 4 i 3

4 4 3

4 3

4 4 3

3 2 1

3 2 1

3 2
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TABLE 3 (oonolo)

GROUP VI

Dog

No„ Day

CRP reaction and titer

Fresh Refrigerated Frozen
12 4 8 12 4 8 1 2 4 8

-14
- 7

9HH 1 4 3 3 4 3 3 4 3 3

3 4 4 3 2 4 4 3 2 4 4 3 2

5 4 4 10 4 4 10 4 4 10
7 4 3 2 4 3 2 4 3 2

-14
- 7

3MM
Control 1

s

3 10
3 3 2

3 10
3 3 2

3

3 3 2

6 3 3 3 3 3 3

7 2 2 2

-14
- 7

5MM
Control 1

S

' 4 2 10
3 2

4 2 10
3 2

4

3

2

2

6 3 10 3 10 3 10
7 4 3 4 3 4 3

- -14
•= 7

5X

VbP, Control
1

s
5

7

- j ?

'
.. , i...

,'

-

i \

•
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The detection of C-reactive protein (CRP) in the serums of

humans during the acute phase of various inflammatory processes

has been used as an aid to prognosis in the practice of human

medicine for many years. A serum fraction analogous to human CRP,

that cross-reacted with antiserum specific for the human fraction,

was recently reported in dogs. This project was undertaken to

evaluate the presence of this serum fraction in the dog and its

relationship to inflammation. An agglutination reaction, using a

latex-adsorbed rabbit antiserum specific for human CRP, was used

to detect the presence of the cross-reacting canine serum fraction.

Thirty-one dogs, divided into 6 experimental groups, were

used in this project. Each group was subjected to different

inflammatory stimuli, and rectal temperatures and blood samples

were taken prior to and following inoculation. A total of 283

temperatures and blood samples were obtained from the 6 groups.

All dogs except those in Groups IV and V were euthanatized at the

end of each experimental period and a gross and microscopic

examination of the tissues was completed, with special emphasis

on grossly inflamed tissues.

Each blood sample was divided into 2 portions: a portion

that was allowed to clot from which serum was collected and an

unclotted sample for hematologic analysis. Total and differential

leukocyte count, hemoglobin level, and the packed cell volume were

determined on the unclotted sample. The serum from the clotted

sample was tested for the presence of CRP, exposed to temperatures

from -20 C. to 70 C, and again tested for CRP in order to study

the stability of the canine fraction for comparisons with its

human counterpart. Each serum sample was subjected to
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electrophoretic analysis so that any relationship between the

inflawinatory fraction and known serum fractions could be observed.

The data were tabulated and recorded graphically for com-

parison and correlation. Actual mean values were calculated for

the CRP titers, rectal temperatures, total leukocyte counts, and

serum fractions, to emphasize correlative trends and minimize

individual variations.

Sixty-six of the 283 serums were positive when tested for

CRP. Four of these reactions occurred at unexpected times during

the experimental periods. A great deal of individual variation

in CRP response to the inflammatory stimuli was observed.

Considerable correlation of the mean CRP titers with the mean

temperatures, total leukocyte counts, and beta globulin values

was observed.

The canine acute phase serum fraction was stable when re-

frigerated overnight at 4 C . or stored for several days at -20 C.

This serum fraction was inactivated by exposure to 70 C. for 30

minutes.

It was concluded that a canine serum fraction, analogous to

human CRP, was present during the inflammatory processes. The

results suggested that an antiserum specific for the canine

inflammatory serum fraction could be an aid to prognosis in the

practice of veterinary medicine and that further work should be

done to develop and evaluate such a reagent.


