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from diffusion of imamune S. minnesota serum against
S. minnesota (crude), Klebsiella punewmonia type 1, and
Servatia marcescens 01. Two lines of identity are observed
as were observed when the antiserum was tested against
the Proteus vettgeri type 80 antigen, E. coli 014, and the
lipopolysaccharide of E. coli 0111 derived from Boivin-
type extraction (1060 pg/ml, Difco Laboratories, Detroit,
Michigan). Conversely, antiserum produced against
Klebsiella puneumoniae type 1, Proteus rettgert type 80,
and Serratia marcescens 01 all formed at least 2 precipitin
bands against the crude or purified S. minnesofa antigen.
Precipitating antibody could be removed by absorption
with whole S. minnesota organisms or latex particles
coated with purified glycolipid. No precipitin bands
were formed between S. minnesota antiserum and the
purified lipopolysaccharides of Pseudomonas aevuginosa
types 1 through VII% 10

These results confirm by the immunodiffusion technique
that ‘smooth’ organisms with intact O-specific side chains
belonging to the family Enterobacteriaceae still possess core
antigens which will precipitate with antibody directed at
the heat-stable glycolipid of S. minnesota 595 chemotype
‘Re’, a ‘rough’ mutant whose cell wall is principally
composed of the KDO-lipid A. The significance of this
detection of precipitating antibody is at least 5-fold.
First, this can be a powerful tool for studying the taxo-
nomic relationships between enteric bacteria and other
microorganisms. Many antigens shared between appar-

Fig. 2. Precipitation of S. minnesota 595 chemotype ‘Re’ antiserum
with antigens of other enteric bacilli. A) Serum from rabbit immunized
i.v. with heat-killed S. minnesota. Well 1: Klebsiella pneuwmoniae
type 1 antigen. Well 2: S. minnesota antigen.

Well 3: Serratia marcescens 01 antigen.
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ently unrelated species are now being described, with the
hypothesis that this may be one mechanism for the
development of natural, cross-protective immunity 112,
Second, it becomes another method for evaluating the
relationship of the ‘Re’ antigen to other widely shared
antigens of enteric bacteria such as the ‘common antigen’
{CA) of Kunini4 Third, it may provide the basis for
developing a highly sensitive and specific assay for endo-
toxin by the radioimmunoassay principle, which depends
on competitive binding of radiolabelled and unlabelled
antigens with precipitating antibody. Fourth, it provides
a basis for the quantitative measurement of antibodies
against core glycolipid by the antigen binding technique 3.
Finally, the availability of precipitating antibdy against
core glycolipid may be highly usefal in studying the
histopathology of acute and chronic gram-negative
bacillary infections, particularly the localization of antigen
by immunoflorescent and radiolabelled antibody tech-
niques.

Zusammenfassung. Prizipitierende Antikdrper gegen
gereinigtes Glycolipidantigen « Re» von Salmonella minne-
sota R 593 wurden in Kaninchen erzeugt. « Res Antiserum
bildet Prazipitationslinien mit den Antigenen von E. cols,
Kiebsiella, und Servatia, nicht aber mit den Antigenen von
Pseudomonas aeruginosa. Typenspezifische Antisera gegen
die ersten drei Organismen reagierten mit den «Re»-
Antigen.

L. S. Young and P. R. STEVENS1®

Division of Infectious Diseases, Departments of Medicine
and Phaymacology, UCLA School of Medicine,
Los Angeles (California 90024, USA), 6 August 1973.

9 M. W, Fisuer, H. B. DEvLin and F. J. GNABASIK, J. Bact, 98, 835
{1969).

1 S Hangssian, W. Recan, D. Warsow~ and T. H. HaskELL, Nature
New Biol. 229, 7, 209 (1971).

11 R, ScuNEERSON, M. BrRaDSHAW, J. K. WHIsNANT, R. L. MYERO-
wirz, J. C. ParkE and J. B. Rossins, J. Immun. 708, 1551 (1972),

12 D, L. KASPER, J. L. WINKRELHAKE, W. D. ZOLLINGER, B. BRANDT
and M. S. ARTENSTEIN, J. Immun. 770, 262 (1973).

18 P, MinDEN, J. K. McCrLaTcHy and R. S. FARR, Infect. Immun., 6,
574 (1972).

14 C, M. Kunin, M. V, Bearp and N. E. HaLmacyr, Proc. Soc. exp.
Biol. Med. 777, 160 (1962).

15 S, R. Farg, J. infect. Dis. 703, 239 (1958).

16 This study was supported by a general development grant from
the National Institutes of Health No. GRSG RR-5354, a grant
from the National Institute of Allergy and Infectious Disease
No. A1-11271, and a U.S. Public Health Service Training Grant
No. A1-309.

Orosomucoid, Seromucoid and Haptoglobin in Serum During Adjuvant Arthritis of the Rat

In immunopathological experimental diseases like
adjuvant arthritis? and nephrotoxic serum nephritis®
with inflammatory reaction, it is interesting to know the
variations of the acute phase proteins® and to have simple
specific assays for these proteins that will give quanti-
tative inflammation criteria of the experimental disease.
We were interested in two acute phase proteins: oroso-
mucoid4, or «; acid glycoprotein®, and haptoglobin
(FHp)®, «, glycoprotein, both synthetized by the liver”.
Seromucoid, or serum mucoprotein®, a heterogenouns
glycoproteic fraction containing orosomucoid, was studied
simultaneously. Modifications of two existing methods
were made for specific assays of rat orosomucoid and

haptoglobin: the first method was by radial immuno-
diffusion and the second by an automated procedure-
measuring peroxydase activity of Hp-Hb complex. Using
these techniques, we studied both glycoproteins in serum
during adjuvant arthritis in the rat.

Methods. Orosomucoid was kindly prepared by
J. Margars from Wistar rat serum, 48 h after turpentine
injection, as previously described?. Antiserum to rat
orosomucoid was produced in rabbits (strain: ‘Fauve de
Bourgogne'). Orosomucoid levels were measured in rat
sera by the MaNciN11® radial immunodiffusion technigue
using a 1/10 dilution of anti-orosomucoid antiserum
in 0.759%, agarose prepared in veronal buffer pH 8.6.



194

Specialia

ExXPERIENTIA 30/2

Correlations between individual rat serum levels of orosomucoid, haptoglobin and seromucoid

Glycoproteins Rat population " 7 P y=oar+b

% ¥y

Orosomucoid Hp Normal controls 10 0.928 < 0.001 v = 0.89x + 0.06
All experimental rats 47 0.844 < 0.001 y = 0.72% + 0.42

Orosomucoid Seromucoid Normal controls 10 0.887 < 0.001 v =142x 4 0.41
All experimental rats 46 0.4534 < 0.01 -

%, ¥, correlated values; #, number of values; 7, correlation coefficient; p, level of significance; v = ax + b: equation of regression line.

2 ul of serum, or orosomucoid standard solution ranging
from 0.4 to 5 g/l, were put in the wells. For normal sera,
6 pl of serum or orosomucoid standard solution ranging
from 0.10 to 1.5 g/1 were necessary (Figure 1).

Hp levels ranging from 0.05 to 0.7 g/l were measured
by a modification!! of the automated method described
by one of us1%

Seromucoid was measured by a modification of the
technique of HUERGA et al.®: precipitation in 0.6 M
perchloric acid of the serum diluted to 1/30 was effected
at 4°C: the perchlorosoluble protein-bound hexose was
determined by the orcinol sulfuric reagent!® with galac-
tose standards. Total proteins were determined according
to GORNALL.

Polyarthritis was induced in 40 SPF Sprague-Dawley
rats, weighing from 165 to 190 g (Iffa-Credo, 69 St Ger-
main sur 1’Arbresle). Food and water were supplied ad
libitum. Adjuvant was prepared as follows: 90 mg of
dessicated Mvycobactervium butyricum (Difco) were sus-
pended, homogenized and sterilized in a mixture of
mineral oil, 40 ml. “tween 80°, 10 ml, and NaCl 0.9%,
40 ml. 0.1 ml per 100 g weight was injected into the
right posterior foot pad. The rats wére then randomly
divided into 8 groups of 5 animals which were sacrificed

Fig. 1. Radial immunodiffusion of orosomucoid standard solutions
(1 =0.11¢g/1; 2 =0.22g/l; 3 = 0.57 g/l; 4 = 1.15 g/l) and rat in-
flammatory sera (5 to 12).

respectively on days 2, 4, 7, 9, 11, 14, 18 and 24 after the
adjuvant injection, 2 control groups of 5 animals injected
with saline being sacrificed on days 2 and 24. Just before
sacrifice, the rats were scored visually. For each paw,
0 was given to normal aspect, 1 to erythma, 2 to oedema,
3 to pseudo-phlegmonous aspect and 4 to necrosis. For
the tail, the presence of one nodule was noted 1, several
nodules 2, and rigidity of the whole tail 3. For each ear,
purpuric points were noted 1 and nodules 2. The maxi-
mum score was 23. Then the rats were bled from the
abdominal aorta under ether anesthesia and the sera
frozen at —20°C.

Results and discussion. The data are summarized in
Figure 2. The clinical manifestations of polyarthritis
occured in 1009, of the animals injected with adjuvant.
The two classical phases of the disease were observeds:
a primary inflammation localized to the injected paw and
a secondary generalized polyarthritis beginning on day 9.
The curves of orosomucoid, seromucoid and Hp in serum
were strikingly parallel and showed two significant peaks
corresponding to the successive phases of the experi-
mental disease. A good correlation between the individual
rat serum levels of the different glycoproteins was found,
(Table). The modifications of these acute phase proteins
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may be attributed to an increased synthesis induced in the
first stage by the localized inflammation and in the
second stage by the generalized inflammatory poly-
arthritis. They were not due to any hemoconcentration,
since the total proteins were not significantly modified;
in fact, these glycoproteins represented at the most 5 to
109, of the total proteins. Our results are in agreement
with those of GLENN et al.1® who reported an increase of

Arthritis score

Injected paw

Seromucoid hexose(g/!)

Total proteins{g/I)

70%
S s
30

0 5 10 15 20 25day

Fig.2. Arthritis total (@ —@) and partial score, limited to the injection
paw (A—A), compared with serum orosomucoid, Hp, serum sero-
mucoid and total proteins during adjuvant polyarthritis in the rat.
@, mean of the experimental group -+ standard error of the mean;
-.lr , mean of 24th day control group). Normal control values for 10 rats:
arthritis score = 0; orosomucoid = 0.13 4~ 0.03 g/l; haptoglobin =
0.27 4 0.01 g/l; seromucoid hexose = 0.60 4 0.06 g/l; total serum
proteins = 59 + 2,7 g/l
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o, and «, globulins, total mucoproteins and glycoproteins.
But these authors did not mention the first inflammatory
peak since they began their study at day 4.

No significant pathological proteinuria was observed
during the course of the adjuvant arthritis, in comparison
with the control groups of rats which excreted 2.3 mg
proteins per day as a mean. No morphological lesions of
glomeruli, tubuli, mesangium, interstitial space and
vessels were noted by microscopic examination in the
kidney. The contrary had been expected, since ZAHIRI
et al.l” observed histological alterations of kidney
glomeruli and tubuli. However, they used a different
adjuvant.

Comnclusion. The kinetics of orosomucoid, Hp and sero-
mucoid in serum during adjuvant arthritis reflect the
two phases of the clinical development. Therefore, we
suggest the use of these quantitative biochemical para-
meters to appreciate the effect of drugs or other experi-
mental factors in this immunopathological disease.
Further experiments to wvalidate these tests are in
progress,

Résumé. Chez le rat, au cours de la polyarthrite par
adjuvant, les courbes évolutives de I'orosomucoide et de
I'haptoglobine sérique présentent 2 pics importants
paralléles & ceux du séromucoide et correspondant aux
2 phases inflammatoires de la maladie. Nous n’avons
observé ni protéinurie pathologique, ni lésions histolo-
giques rénales.
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Venular Micro-Aneurysmal Ectasia: an Accompaniment of the Gutaneous Allograft Response

Increased vascular permeability to circulating Evans’
blue is a prominent and early event in the cutaneous
allograft response which immediately precedes unequivocal
macroscopic and microscopic evidence of the onset of
rejection®. In the course of our studies on the vascular
changes occurring at the time of this exudative respomnse,
we have noticed the development in the graft vessels of

diffuse venular ectasia and in particular focal aneurysmal
dilatation closely related in time to the exudative response.

Orthotopic full-thickness skin grafting was carried out
using inbred strains of Wistar Albino Glaxo and Piebald
Variant Glaxo rats as donors and recipients respectively.
Orthotopic skin was grafted into round excised wounds
(9.00 4 0.5 mm) on the flanks of recipient animals im-



