
These values are similar to what might be 
expected for murine mAb from murine hy- 
bridomas when cultured in vitro. The puri- 
fied rabbit mAbs have been used for success- 
ful development of ELISA systems for GAS 
detection. 

Karyotyping of one RMH (B52) was 
performed to ascertain the number of chro- 
mosomes present at various times after fu- 
sion. By 64 days after fusion, the mean 
chromosome number of this line (2n = 69) 
had stabilized to approximately the same as 
the parent SP210 cells (2n = 65), with a 
coefficient of variation (5.6%) less than half 
that of the SP210 cells (13.3%). The karyo- 
types of four other RMH lines were also 
ex-mined 3 months after hsion and found 
to contain a similar number of chromo- 
somes. The nuclei of these RMH lines ao- 
Dear to contain three to five rabbit metacen- 
tric chromosomes, in addition to their com- 
plement of mouse acrocentric chromosomes 
(Fig. 1). 

We have developed optimized procedures 
for producing large numbers of stable 
RMHs that secrete complete rabbit Ig mole- 
cules with excellent specificity to the GAS 
immunogen used. These procedures include 
the use of the SP210-Ag14 myeloma line as 
h i o n  partner, culture of RMHs after fusion 
in the presence of NRS and PEC feeder 
cells, cloning of RMHs in medium contain- 
ing NRS, and once stabilized, gradual adap- 
tation of monoclonal RMH lines to grow in 
medium containing FCS rather than NRS. 
The ability to use spleen cells from specific- 
ity hyperimmunized rabbits for generation 
of large n~unbers of stable RMH lines that 
secrete rabbit mAb against these immuno- 
gens should allow of new mAb 
species that, to date, could not be produced. 
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A New Specimen ofArchaeopteryx 

A new specimen of the primordial bird Archaenpteryx is reported from the Upper 
Jurassic Solnhofen Limestone of Bavaria. This "Solnhofen specimen" is the largest of 
now six skeletal specimens and shows close similarities with the London specimen. It is 
therefore assigned to Archaeupteyx lithopphica Meyer. Clear impressions of the 
feather shafks of the left wing are preserved. 

ANEW, WELL-PRESERVED SPECIMEN 

ofArchaeopteryx from the Upper Ju- 
rassic Solnhofen Limestone (Lower 

Tithonian) was discovered in a private col- 
lection in Solnhofen, West Germany, in 
November 1987. I t  is the sixth skeletal 
specimen of this famous fossil after the 
London, Berlin, Maxberg, Haarlem, and 
Eichstatt specimens (1)[unless one follows 
the suggestion of Howgate (2) to separate 
the smallest one, the Eichstatt specimen, as a 
distinct genus]. The new example is the 
largest of all, about 10% larger than the 
London specimen. The new specimen is 
housed and exhibited in the Biirgermeister- 
Miiller-MuSeum in Solnhofen, and is there- 
fore announced here as the "Solnhofen spec- 
imen" of Archaeqteryx (Fig. 1). 

Exact locality data are not available. Ac- 
cording to the collector, an amateur, the 
specimen was found many years ago and no 

data were kept. After preliminary prepara- 
tion, carried out only recently, he took it for 
a specimen of the small theropod dinosaur 
Compsognathus, rather than of Archaeopteryx. 
Although the quarry site is no longer 
known, it must have been located in the 
Eichstatt area where the Berlin and Eichstatt 
specimens were found in 1877 and 1951, 
respectively (3). 

The skeleton is quite complete and in 
almost natural articulation. It is preserved 
on a slab (52 by 39 cm) of Solnhofen 
limestone of the so called "Faule" facies, a 
soft marly limestone with a content of 10 to 
20% clay minerals (4). Preservation of the 
dark brown bone is generally good, and 
detailed preparations by both mecha~ical 

Ba erische Staatssammlung fiir Palaontologie und histor- 
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Archaeopteryx lithographica Meyer 
Solnhofen specimen 

Fig. 1. Archaeopteryx lithographica Meyer, the new specimen ("Solnhofen Fig. 2. The "Solnhofen specimen" ofArchueopteryx, drawn from Fig. 1. The 
specimen"), from the Solnhofen Limestone, Upper Jurassic, of Bavaria, West remains of the skull are set off in black. The tail has been restored to its 
Germany. The distal end of the tail has been restored longer than is possible, probable length. Impressions of the shafts of the left wing feathers are 
Scale bar, 10 cm. indicated by dotted lines. 

tools and air abrasives carried out at the 
Bavarian State Collection of Palaeontology 
and Historical Geology in Munich revealed 
such delicate structures as the extremely thin 
and pointed horny sheaths of the finger 
claws. 

Originally the slab was broken in several 
pieces. Along the cracks bone material was 
lost. At first glance it seemed that the skull 
was missing. Only after extensive prepara- 
tion it turned out that some skull elements 
(the snout with teeth) were present. How- 
ever, it is most disappointing that critical 
parts of the skull were lost during or after 
excavation. The four preserved premaxillary 
teeth are similar to the teeth of the London 
and the Berlin specimens. 

The tail is  reserved as far as the 15th 
I 

caudal vertebra. By comparison with the 
other specimens, it is estimated that eight 
distal caudals are missing. [On the slab the 
tail has been restored by the collector to a 
much greater length (Fig. 1) .] In contrast to 

the specimens of London, Berlin, and Eich- 
sts:tt, the tail of the new specimen is bent 
sharply upward immediately behind the pel- 
vis. Also the neck seems to have been bent 
strongly backward and to the right side, so 
much so that the skull lies across the dorsal 
vertebral series (Fig. 2). In front ofthe shoul- 
der girdle a fi-agment of a curved bone pressed 
against the coracoid may represent the fimu- 
la, a typical avian structure. In both hands the 
third finger crosses the second one, exactly as 
preserved in the Berlin, Maxberg, and Eich- 
sts:tt specimens (5). The third finger consists 
of four phalanges giving further support fbr a 
theropod-like phalangeal formula of the ma- 
nus inArchaeoptetyv with two, three, and four 
phalanges in the first, second, and third digits, 
rather than two, three, and three as suggested 
by others (6). Both pubes are fused distally in 
a symphysis forming the typical "pubic foot" 
as do&ented in the London, Berlm, and 
Eichstatt specimens. 

The osteological characters of this new 

specimen show close similarities to the Lon- 
don specimen, especially. This includes the 
peculiar tooth architecture and the relative 
proportions of the limbs (Table 1). The new 
specimen can thus be assigned to Archaeop- 
teryx lithogaphica Meyer. It is about 10% 
larger than the London specimen, as men- 
tioned, and 30% larger than the Berlin 
specimen, but is double the size of the 
Eichstatt svecimen. The latter also differs in 
the hind limb proportions, which are rela- 
tively longer than in the other individuals 
(3). Whether the Solnhofen specimen of 
Archaeopteryx adds new arguments in favor 
or against a generic or specific separation of 
the small, and possibly juvenile, Eichstg:tt 
specimen as Jurapteryx recztrva (Howgate, 
1984) (2) will be discussed elsewhere to- 
gether with a detailed description of the new 
specimen (7). 

Because Hoyle and Wickramasinghe (8) 
have speculated that the feather imprints 
found in the London and Berlin specimens 
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Table 1. Measurements of the new Solnhofcn 
spccimcn of Archaeopteryx lithugaphzca. 

Skeletal l2cngth 
element (nun) 

Tail, 

restored 240* 

Coracoid 24.5 

Humerus 83.0 

Ulna 72* 

Kadius 69* 

Digit I 45.9 

Digit I1 65.4 

Digit I11 43.6 

Hand length 105* 

Ilium 38* 

Ischium 24.5 

Pubis 59.3 

Femur 70* 

Tibia 89.5 

Fibula 82.4 

Foot length 95* 


"Approximate measurements 

ofArchmopteryx arc forgeries, one is eager to 
see whether the Solnhofen specimen shows 
traces of feathers. Under low-angle illumina- 
tion there are distinct parallel impressions 
originating from the lower arm of the left 
wing skeleton. These features (Fig. 2) are 
interpreted as imprints of feather shafts. 
Furthermore, impressions subparallel to the 
lcft fingers may mark the outline of the 
wing. No traces of tail feathers, as in the 
London, Berlin, and Eichstatt specimens, 
arc visible, however. Because a question of a 
forgery in the new specimen does not arise, 
the impressions of the wing feathers arc 
direct evidence that Archaeopteryx had feath- 
ers (9). 
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Neuroregulatory and Neuropathological Actions of 

the Ether-Phospholipid Platelet-Activating Factor 


Platelet-activating factor (PAF) is a naturally occurring phospholipid that serves as a 
critical mediator in diverse biological and pathophysiological processes. In this study 
of the interactions of PAF with neuronal cells, it was found that PAF increased the 
intracellular levels of free calcium ions in cells of the clones NG108-15 and PC12. The 
increase was dependent on extracellular calcium and was inhibited by the antagonistic 
PAF analog CV-3988 and by the calcium-influx blockers prenylamine and diltiazem. A 
functional consequence of this interaction was revealed by measuring a PAF-elicited, 
Caz+-dependent secretion of adenosine triphosphate from PC12 cells. Exposure of 
NG108-15 cells for 3 to 4 days to low concentrations of PAF induced neuronal 
differentiation; higher concentrations were neurotoxic. Thus, by influencing Caz+ 
fluxes, PAF may $ay a physiological role in neuronal developmeit and a pathophys- 
iological role in the degeneration that occurs when neurons are exposed to circulatory 
factors as a result of trauma, stroke, or spinal cord injury. 

PLATELET-ACTIVATING FACTOR (PAF, 
PAF-accther) is a naturally occurring 
alkyl-ether phospholipid: 1-0-alkyl, 

2-acctyl-sn-glyceryl-3 phosphorylcholine 
(I).In addition to being a potent activator 
of platelets, PAF serves as an extracellular 
mediator in the process of inflammation, has 
antihypertensive activity, induces smooth 
muscle contraction, increases vascular per- 
mcability, and has been implicated in several 
pathological processes involving various tis- 
sues and cell types (2).Brain tissue contains 
relatively high levels of enzymes for the 
synthesis and metabolism of alkyl-ether 
phospholipids (3) ,and it has been suggested 
that PAF may play a role in the regulation of 
neuronal function (4 ) .We have now exam- 
ined directly the interactions of PAF with 
neuronal cells of the hybrid cholinergic 
clone NG108-15 and the adrenergic clone 
PC12 (5).By means of the bioluminescent 
calcium probe aequorin, it was found that in 
these cclls PAF induces an increase in intra- 
cellular free Ca2+. This increase is associated 
with stimulated uptake of Ca2+ from the 
extracellular cnvir6nment and increased ve- 
sicular release. 

Neural cclls of the hybrid clone NGlO8- 
15 were grown in cuiturc in a chemically 
defined medium (6).Within 24 to 48 hours 
after the addition of 50 nM PAF to the 
medium, the growth of the cclls was arrested 
followed by morphological differentiation 
with ncuritc extension (Fig. 1A). This dif- 
ferentiating effect of PAF was concentration 
and time hependent (7):maximal effects ~, 

were at 2.5 pT4 PAF after 3 to 4 
days of exposure. Addition of higher con- 
centration' of PAF (3.5 to 10 ~) pro-
duced cytotoxic effects. With increasing ex-
Dosure time to these PAF concentrations the 
;ells gradually rounded up then lost 
viability (Fig. 1B). Thus, low concentra- 

tions of PAF may play a role in neuronal 
development, whereas higher PAF conccn- 
trations cause ncurodegcncration. 

Elevated concentrations of intracellular 
free ca2+ are known to induce morphologi- 
cal changes in neurons, whereas a patho- 
physiolo~ical increase in intracellular calci- 
um can be neurotoxic. To  examine whether 
the dual effec~s (ncuritc extension and neu- 
rotoxicity) of increasing 1'AF concentrations 
on NG108-15 cells are mediated by this 
mechanism, we used cclls loaded with ae- 
quorin. The addition of PAF resulted it1 a 
marked incrcase in the level of intracellular 
ca2+ as measured by aequorin (Fig. 2A, lcft 
side); from a basal level of <1 pT4 it 
increased to 7 pT4 ca2+ after stimulation 
with 4.5 pT4 PAF. When 3 mM EDTA or 
1.8 IMEGTA were added to the medium, 
the aequorin signal induced by PAF was 
completely blocked (Fig. 2A, right side). 
These results suggest that the PAF-induced 
increase in intraneuronal ca2+ involves up- 
take of extracellular ca2+, a suggestion sup- 
ported by the effects of inhibitors of ca2+ 
' ~ L I X ,discussed below. 

We also tested the effects of PAF on an 
adrenergic cell line, PC12 cclls. The results 
were similar to those obtained with the 
cholinergic NG108-15 cells (Fig. 2, B and 
C). Although the cclls showed responsive- 
ness to nanomolar concentrations of PAF 
(see Fig. 2B, inset), the aequorin signal 
could be best q~~antitatcd when we used 
micromolar PAF concentrations. A hyper- 
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