Table 1. Distribution of Glaucopsyche eggs
on the two types of inflorescences shown in
Fig. 1.

Number of inflorescences

Number
of eggs No open Open
flowers flowers
0 43 120
1 53 8
2 14 2
3 9 0
4 3 0
5 1 0
6 1 0
7 0 0
8 1 0

(presumably last instar). Most larvae,
however, were intermediate in size.
Clearly, further damage would have
been done if the inflorescences had
been permitted to progress to seed set.
We feel, however, that such damage
would have been relatively minor since
the ovaries were all well developed and
were subject to little attack.

Eight inflorescences were destroyed
in the course of the study, leaving 41
controls and 51 exposed to attack. A
total of 111 eggs were laid on the ex-
posed inflorescences, 2.18 per inflores-
cence. The 41 control inflorescences
had a potential production of 967 ma-
ture flowers. This group actually pro-
duced 693, or 71.66 percent of poten-
tial. The experimental group had a
potential production of 1433 mature
flowers and actually produced 533, or
37.19 percent of potential. Of these
mature flowers 138 were so badly dam-
aged that they would have abscissed
without setting seed, so that a more
realistic estimate of realized potential
in the experimental group is 395/1433,
or 27.56 percent. Both experimental
groups (with and without damage) are,
of course, highly significantly different
from the controls (P < .01).

A sample of 100 large inflorescences
was taken on 15 July from the Crested
Butte population of L. amplus on which
G. lygdamus is rarely seen. This pop-
ulation of lupines is essentially contin-
uous with that at Gothic, some 5 miles
(8 km) away. Of a potential of 4169
flowers, 3149 (75.53 percent) were
realized, and 3091 (74.14 percent)
were judged sufficiently undamaged to
set seed. Only 11 egg shells or larvae
were found on these plants, In contrast,
an additional sample of 100 large in-
florescences from the Gothic popula-
tion, where G. lygdamus was abundant,
was censused on 16 July. Of a poten-
tial of 4277 flowers, 2434 (57.31 per-
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cent) matured. Of these 2152 (50.67
percent) matured and were judged
sufficiently undamaged to set seed. On
these inflorescences 126 G. lygdamus
egg shells or larvae were found. The
differences between the two areas are
highly significant (P < .01).

The damage done to the Gothic pop-
ulation of L. amplus by this small
butterfly is stunning. In 1968 nearly
50 percent of the potential seed pro-
duction was destroyed by G. lygdamus,
which has been abundant at Gothic in
every season since 1960 except 1964-
65 (when no observations were made).
There is no reason to believe that the
1968 density was unusual. Presumably
the lupines have been subject to a long-
term attrition of their seed production.
This has a drastic selective effect on
the plant population. Lupines are de-
pendent on having an abundance of
seeds widely distributed in the soil
since they germinate only upon dis-
turbance and scarification.

We can guess at one selective re-
sponse of the plant to Glaucopsyche
attack—advancement of flowering time.
The Gothic population of L. amplus
seems to have been pushed to its earli-
est limit, as many examples of frost-
killed and damaged inflorescences were
observed this year. The butterflies ovi-
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posit strictly on the immature inflores-
cences (Table 1), indicating that plants
on which flowers mature before the
adult butterflies emerge, or early in the
flight season, would be least subject to
damage. There is no other obvious
reason for the early flowering, as seed
production is completed with more than
a month of growing season remaining.
At this time, other explanations cannot
be excluded.

DennNis E. BREEDLOVE
Department of Botany, Botanical
Gardens, University of California,
Berkeley 94720

Paur R. EHRLICH

Department of Biological Sciences,
Stanford University,
Stanford, California 94305

References and Notes

1. For example D. Janzen, Evolution 20, 249
(1966).

2. P. R. Ehrlich and P. H. Raven, ibid. 18, 586
(1965); P. R. Ehrlich, Oreg. State Univ. Biol.
Collog., in press.

3. For example, C. H. Muller, Bull. Torrey Bot.
Club 93, 332, 351 (1966); Z. Pflanzenkr. Pflan-
zenpathol., Pflanzenschutz T4, 333 (1967); and
personal communication: Professor Muller con-
siders the toxic compounds of plants to be
“primarily metabolic wastes.”

4. W B. Kemp, J. Heredity 28, 328 (1937).

5. We thank J. A. Hendrickson, R. W. Holm, and
P. H. Raven, for criticizing our manuscript.
Supported by NSF grant GB-5645 and by a
Ford Foundation grant.

Auvgust 1968 =

w

Fetus and Lack of Transplacental Passage

Abstract. Allotypic differences in the third component of complement between
mothers and their newborns provided evidence for synthesis of this complement
component by the fetus. There was no indication that this protein traversed the
placenta. The known low level of C'3 in the neonate was confirmed, and the
maternal concentration was found to be significantly elevated.

The third component of complement,
C’3 or f,.-globulin, has been shown to
be present in human fetal blood as early
as 9 weeks of age (I), but it is not
known whether the protein is synthe-
sized by the mother or the fetus. The
demonstration of differences in pheno-
type between the mother’s and her new-
born’s plasma proteins has provided evi-
dence for human fetal synthesis of
haptoglobin (2), transferrin (3), and Ge-
globulin (4). With the recognition of
genetically controlled polymorphism in
C’3 (5), it has become possible to ex-
amine in similar fashion the question
of fetal synthesis and transplacental pas-
sage of C'3 in man.

The C’3 polymorphic system in man

is composed of two common codomi-
nant alleles, designated F (fast) and S
(slow). Approximately 97 percent of 200
people typed to date are either FF, FS,
or SS. In the remaining 3 percent, cer-
tain rare alleles have been found. We
have named the rare allotypes by their
positions relative to the S allotype. The
fastest and slowest rare allotypes thus
far detected are Fy and S;, and we have
found three other rare allotypes simi-
larly named F,g, Fo5 and Sy¢ (Fig.
1).

Typing of C'3 was performed on 25
maternal and cord paired serums.
Samples were stored for a maximum
of 24 hours at 4°C before analysis by
prolonged agarose electrophoresis. Total
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Fig. 1 (above). Prolonged agarose electrophoresis patterns of serums
of individuals heterozygous for the S gene and rare alleles of C'3.

From left to right, the types (bands are marked with solid circle) are

Fls, Fo.ss, Fo.ss, SSo.o, and SS.

Fig. 2 (right). Prolonged agarose
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electrophoresis of maternal and cord serums. Two pairs are pictured.
From left to right, the serums are mother and child (pair 11) and

mother and child (pair 23).

concentration of C’'3 in all samples was
determined by Laurell’s electroimmuno-
chemical method (6), or by a nephelo-
metric method (7) with the use of mono-
specific rabbit or goat antiserums to
preparations of human C’'3 made in this
laboratory by the method of Nilsson and
Miiller-Eberhard (8).

Types and concentrations of C'3 in
the 25 paired serums are presented in
Table 1. Eight pairs were of different

Table 1. Type and concentration of C’3 in
maternal-cord paired serums. Pairs of different
types are marked with asterisks.

Maternal - Cord
Pair Cc3 Cc3
Type (mg/ Type (mg/
00 ml 100 ml)
1 FosS 191 Fo.5S 65
2 SS 200 SS 89
3* FSoe 186 FS 121
4 SS 139 SS 82
5 SS 204 SS 118
6 SS 160 SS 71
7 SS 171 SS 71
8 SS 150 SS 82
9 SS 150 SS 100 .
10 SS 233 SS 114
11* SS 171 FS 121 -
12* FS 171 FF 64
13 SS 107 SS 60
14* FS . 191 FF 86
15* SS 208 FS 82
16 SS 175 SS 132
17 Ss 197 SS 71
18 FS 215 FS 9
19 SS 154 SS 93
20* SS 150 SSo.g 107
21* FS 186 SS 68
22 FS 164 FS’ 56
23 FS 160 FF 82
24 SS 225 SS 136
25 SS 200 SS 52
Mean (=S.E.) 1783 +584  88.8+4.86
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types and these are indicated by aster-
isks. Most of the discrepancies involved
the common allotypes F and S, but two
involved a rare allotype S,gq. Another
rare allotype, F,;, was found in both
maternal and newborn serums in one
pair. The high incidence of rare allo-
types in this small number of serums
may indicate that we have underesti-
mated their incidence in the general
population. The typing of larger num-
bers of random serums is currently in
progress.

It will also be seen in Table 1 that
the C'3 concentration in serums from
newborns is lower than that in serums
from adults. The mean concentration
of C'3 in newborn serums was 88.8
mg/100 ml, but that of 40 random
normal serums was 153.8 mg/100 ml
(S.E., 6.32), a finding that confirms pre-
vious reports of others (9). The C’3
concentration of maternal serum at
term is apparently higher than normal,
since in this series, the mean -maternal
concentration of C’3 was 178.3 mg/ 100
ml. This is statistically higher than our
normal mean (P < 0.001).

Agarose electrophoretic analyses of
two of the discrepant pairs are shown
in Fig. 2. It will be noted that there is
no evidence of the C’'3 phenotype of
the mother in her newborn’s serum nor
evidence of the C'3 phenotype of the
fetus in its maternal serum.

These studies indicate that C'3 is syn-
thesized by the human fetus and that
there is no detectable transplacental
passage of this protein. Thus, the
heterozygous deficiency state of C’3,
described elsewhere (10), and the pos-
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tulated homozygous deficiency state
should be detectable at birth, if the
homozygous state is not lethal. In addi-
tion to confirming the previously dem-
onstrated lower level of C'3 at birth as
compared with later life, we have noted
a significantly elevated concentration in
maternal serum at the time of parturi-
tion.
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