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[ExPERIENTIA VoL. XIV/1]

Influence of different treatments and additions on the opsonic power of guinea pig serum

Additions Normal serum Serum ;%?(énvated Serum + Zymosan No serum

None 7-16 4 1-65 2-75 4 0-46 273 £ 040 -
Properdin in barbital buffer . 921 4 2-12 7-83 4+ 1-75 863 4 2-41 1-36 - 0-29
Properdin in barbital buffer

+ Mgt . .. L 13-23 4-1-36 1374 4- 0-92 13-46 1+ 0-89 2-91 4 0-66
Barbital buffer. PR 6-09 4- 1-83 — - 2-66 4 0-50
Barbital buffer + Mg** . 12-59 4 1-54 - - 2-82 4+ 0-64
Physiological saline . — — — 2-32 4 0-13
No. of experiments . 6 6 6 6

The values show the average number of Staphylococei phagocytized by one granulocyte - standard deviation.

HeceMANN3, LANDY and PILLEMERY) and particularly
in animals treated with the somatic antigens (lipopoly-
saccharides) of Gram-negative bacteria. The correspond-
ence of an increase of properdin blood levels with an
enhancement of the natural resistance to the infections
has been emphasized (LLANDY and PILLEMER).
Properdin does not exert bactericidal action on Gram-
positive microorganisms such as Staphylococcus pyogenes
or Mycobacterium tuberculosis (LANDY and PILLEMER),
but protection of animals determined by the treatment
with lipopolysaccharides of Gram-negative bacteria
exists also in the case of Staphylococcus pyogenes or of
M ycobacterium tubevculosis infections (DuBos ef al.?). It
seems then evident that the bactericidal power cannot
entircly explain the mechanism of action of properdin.

The properdin system which exerts full bactericidal
effect consists of properdin, complement and magnesium
ions. It is inactivated by zymosan and by heating at
55-57°C.

The presence in normal sera of a substance (or sub-
stances) capable of preparing the bacteria for the phago-
cytosis by granulocytes was firstly described by Sana-
RELLI (1891), but the first complete description was
given by WRIGHT (1904). This author called these sub-
stances ‘opsonins’.

Opsonin has been described as composed of a thermo-
labile as well as a thermostable portion®. The thermo-
labile fraction has been thought to be identical with
complement (VERNONI)?.

The possible relationship between the thermolabile
fraction of opsonin and properdin is discussed in this
paper.

Normal guinea pigs weighing 300-400 g used in this
investigation provided the source of serum. The blood
was taken directly from the heart of 18-h-fasted animals
and the serum was used immediately after separation.
Leucocytes were obtained from the peritoneal cavity of
other guinea pigs, in which 10 ml of cultural broth were
injected; 6 h after this injection, the fluid present in the
peritoneal cavity was extracted by means of a Pasteur
pipette and centrifuged at 1000 g for 20 min. The sedi-
mented leucocytes were washed 3 timesand then suspend-
ed in 5 ml of physiological saline. Bacterial suspensions
were prepared from 24 h broth cultures of Staphylococcus
pyogenes auveus var. Oxford. They contained about

3 I'. HEGEMANN, Z. Immunit. Forsch. 3, 202 (1954).

4 M. Laxpy and L. PILLEMER, J. exp. Med. 103, 823 {1956).

5 R. J.DuBos and R. W. SCHAEDLER, J.exp. Med. 104, 53 (1956).

8 S, Muop, B. Lucke, M. McCutcueon, and M. STRUMIA, J. exp.
Med. 49, 779 (1929).

7 G. VERNONI, Patologia Generale (T.d. Sansoni, 1954), p. 540.

2 billions living microorganisms in 7 ml of physiological
saline. IFor the measurement of the opsonic capacity of
the serum, 0'5 ml of the leucocytes suspension was
mixed with 0-5 ml of the serum and with 0-5 ml of the
bacterial suspension. The mixture was allowed to stand
at 37°C for 20 min, and then centrifuged at 1000 gx 15
min. The sediment was washed once and then stripped
on a glass slide. The specimen was then stained by the
method of Gram modified by NIcoLLE. The number of
coccl phagocytized by an individual leucocyte was
counted under a microscope. At least 100 leucocytes
were counted each time. The opsonic capacity was
expressed as ‘opsonic power’, i.e. the number of cocci
counted within 100 granulocytes divided by 100.

Properdin was prepared from human serum according
to the method of PILLEMERS. It was stored at —18°C,
The amount used in each experiment corresponded to
5 ml of fresh serum; it was dissolved in barbital-acetate
buffer, pH 7-4.

Zymosan was prepared from baker’s yeast according
to the method of PiLrEmMER?. When the serum was
treated with zymosan in order to block properdin 4 mg
of zymosan were used for 1 ml secrum. Incubation lasted
for 75 min at a temperature of 17°C. Magnesium ions,
when added, had the concentration 0-0012 M. The
results are summarized in the Table. It seems clear from
this table that the treatment of normal serum with
zymosan produces a marked decreasc of the ‘opsonic
power’; the degree of this decrease resembles that de-
termined by heating at 56°C for 30 min. Addition of
properdin to the serum inactivated by heating or by
treatment with zymosan restores completely the normal
values. Addition of properdin to fresh serum does not
increase the opsonic power. Addition of magnesium
always brings about a strong increase. Neither properdin
nor magnesium exerted any effect when used alone in the
absence of serum. These results confirm that opsonin
consists of 2 fractions, the first of which is thermolabile
while the second one is not destroyed at 56°C. Since the
thermolabile fraction is destroyed also by zymosan, and
its full activity can be restored by the addition of pro-
perdin, it seems highly probable that the thermolabile
fraction of opsonin is identical to properdin.

G. NANNI

Institute of Gemeral Pathology, University of Genoa
{Italy), July 9, 1957.

8 L. PILLEMER, L. Bruwm, I. H, LErow, O. A. Ross, E. W. Topp,
and A, C. WarbpLAw, Science 120, 279 (1954).

9 L. PILLEMER, L.. BLum, J. PExscky, and 1. H. Lerow, J. Im-
munol. 71, 331 (1953).
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Riassunto

L’aggiunta di zimosano al siero normale di cavia ne
diminuisce notevolmente il potere opsonico; l'aggiunta di
properdina al siero inattivato con zimosano o col calore
restaura interamente questo potere. La properdina usata
da sola senza siero, non ha potere opsonico. Sembra
molto probabile che la frazione termolabile delle opsonine
sia da identificare con la properdina.

DDT-Analogs as Synergists for DDT

Diaryl-trifluoromethyl-carbinols Ar,C(OH) - CF,; have
been found to be active as synergists against a strain of
moderately resistant houseflies!; the most active com-
pound of the series was the di-(p-chloro)-derivative. It
seemed of interest to investigate analogs containing
chlorine and/or fluorine in the methyl group and also to
study the importance of the hydroxyl group present in
these compounds.

The compounds tested have been described by Brre-
MANN et al.?, apart from di-(p-chlorophenyl)-dichloro-
methyl-carbinol and 1,1-di-(p-chlorophenyl)-2, 2-di-
chloroethane which have been reported by PrppER and
Kurka?® and by HALLER et al.4, respectively. The house-
fly species used in these experiments were a susceptible
strain ('T’) and a 200 times more resistant strain (‘R’) of
Musca vicina. Benzene solutions of the chemicals were
applied fopically to groups of 25 {lies, Mortality counts
were made after 24 and 48 h. Each compound was tested
in at least four concentrations with 5 to 8 repetitions.
The experimental procedure has been described in detail
by TaHoRIL

The Table summarises the results obtained; it indi-
cates the insecticidal activity of each compound as well

1 A.S. Tanori, J. ccon. Ent. 48, 638 (1955).
2 L. D. BEroMaNN, P, Moses, M. Negnmax, S. Conen, A, KALus-
ZYNER, and S. REUTER, J. Amer. chem. Soc, 79, 4174 (l').n)

3 J. M. Perper and M. Kurka, J. Amer. chem, Soc. 72, 1417
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as its synergist value (for a ratio of DDT: synergist =
10:1). In order 1o characterize the slope of the dosage-
mortality curves, the LDy and LDy, values are given in
parcenthesis,

Against susceptible flies, none of the carbinols ap-
proaches DDT in insecticidal activity. It is noteworthy
that all those diarylmethyl-carbinols in which the
methyl group is fully substituted (Cl,, CEF,Cl, CFCL)
{(VI-VI1I) are fairly active on topical application, though
on tarsal application no effect has been found for di-(p-
chlorophenyl)-trifluoromethyl-carbinol®. It can be pre-
dicted that the same will probably hold true for di-{p-
chlorophenyl)-trichloromethyl-carbinol, This carbinol
and the dichloromethyl analog (I1X) have been reported
by GuNthHER, BLINN, and Miercarny® to be of low toxi-
city to Musca. The di-(p-chlorophenyl)-trichloromethyl
carbinol used by these authors, of Rohm and Haas
manufacture, appears to be different from the compound
used by ReEuter and Ascnir, and to which the same
formula had been assigned, On the other hand, the
diaryl-dihalomethyl-carbinols (IX~-X111) exhibit lower
activity; this activity rises from the difluoro- over the
fluorochloro- to the dichloromethyl compound. One is
tempted to assume that, as in the case of DDT, the size
of the substituents of the methyl group is the decisive
factor, causing a distortion of the tetrahedron of the
arylated carbon atom into a trihedral configuration?;
chiorine is effective, fluorine too small. Another observa-
tion may be of interest in this connection, The inactive
carbinols are easily dehydrated, the active ones not: the
trihalogenomethyl compounds can, of course, not be
dehydrated at all, but we have noted that also di-{p-
chlorophenyl)-dichloromethyl-carbinol offers o strong
resistance to every attempt at dehydration.

All carbinols tested are more active insecticides than
DDT for resistant houseflies; again the two groups de-
fined above are clearly distinguished,

58, Revrir and K. R. 8, Ascunie, Bxper, 12, 816 (1958),
8 LA Guarner, R C, Brans, and R, L. Merveanry, J. Food Agr.
Chem, 4, 338 (1954),

{195¢). 7 E.F. Rocers, Ho D, Brows, 1M, Rossmussen, and R, 1,
4 HALLER et al., J. Amer. chem. Soc. 67, 1596, 1600 (19-15). Hias, J. Amer, chem, Boe, 75, 2901 (10Hi),
Insecticidal Activity Toxicity in geg of DDT/fly
Compound in pugffly - compound at aratio of 1021
R T I T

L (p-CICgH,), - CH - CCl, 140 (80; 250) 0:7 (0-4; 1-1) 140 (80; 250) 0:7 (0-4; 1:1)
I (p—-CICgH,),-CH - CF, 13( 8; 21) 4{2; 7 13(8; 22) 0-2 {01 O-4)
111 {p-CICH,),- CH-CF,Cl 30{32; 7% 14 {9; 19 14 (8; 23) 04 {12, O-8)
v {(p—CIC4H,),CH-CFCl, 115 (68; 190} 5(3 8 30.(17, 51 04 (-2, -7
v {p-CICgH, ), -CH -CHCl, > 140 4{(2;, 7 140 0-0 (0-3; 1-0)
VI {(p—CICgH )  C(OH)-C 6{ 3; 11) 5(3: 7) 9{5; 18) 0:3 {0-2; 0-5)
VII (p-CICsH } -C(CGH) - Ci‘Clz 5(3;, 9 G (411 13(7; 21 0-5 (0-3; 1-0)
VIiL {(p—CIC4H,),-C{OH) -CFCl, 5(3, 9 6{4;11) 13(7; 21 0:5 (0-3; 1-0)
X (;b—ClC(,Hd)2 C{OH)- CHCI 4(2; O 1{0-5; 2) 15(9; 27) 0:2 {0-1; O4)
X {(p—CIC H,), - C{OH}- CHPLI 11(7; 18} {514 13(7; 21 4 {0-3; 0:7)
X1 (CgH;),-C{OH}-CHF, 70(43;110) 52 {37,172 OO {385 115) 04 (02, 07
XII (p—CiCgH,),-C{(OH) -CHF, 27 (16; 40) 31 (14; 50) 27 (167 40) 04 {0-2; 0-7)
XIII (p-BrCgH,),-C(OH) -CHF, 31(19; 49 27 (17; 45) 31 (20; 48) 33 {0-2; 0:7)
XIV (p—CIC4H,),* C(OOCCH,) - CF, 7(5; 13) 4(3; 7 9(4; 18) 0:2 (0:1; 0-4)
Xv (p—CICgH,),- C(OOCCH,) - CF,Cl 80 (47; 130) 150 (150) 36 (18; 70) Ut (0:2; 0-7)
XVI (p—-CICgH,),- C(OOCCH,) - CFCl, | > 200 > 200 39 (15; 100) 05 (03, 0-8)

Toxicities of some DDT analogs to ‘R’ and 1" strains of AL, vicina (The values in brackets indicate LIy and 1LDgg)



