
tic pulse was emitted from their equip- 
ment at the instant that the microwave 
pulse was emitted, which is not neces- 
sarily the case. 

Many materials, including such 
screening as that in the circular wave- 
guide used by Chou et al., "sing." In 
early rf hearing work, A.H.F. had diffi- 
culty carrying out tests in which the sub- 
ject's head was to be shielded, because 
so many materials and material junctions 
"sing" acoustically in response to and in 
correlation with high peak pulsed micro- 
wave energy. The inside of horn an- 
tennas also often "sing" very softly. 
Chou et al. (6) report that when using a 
horn applicator "it was necessary to 
place a cat's head in close proximity [to 
the horn aperture] in order to record a 
detectable CM [cochlear microphonic]." 
When we consider that microphonics are 
found only after averaging from selected 
subjects, and then only in a waveguide or 
with a horn applicator when it is very 
close to the head, it is difficult to dismiss 
the possibility of response to extraneous 
acoustic energy in the experiments of 
Chou et al. 

We also note that Chou and Guy (21) 
show a picture of an animal with its head 
in the circular waveguide. The animal's 
head is lying on what they state is a slab 
of polystyrene foam. They also report 
that they used a carbon electrode placed 
against the round window to record the 
microphonics. In our experiment 2, we 
had to replace the microwave absorber 
(polystyrene foam block with carbon de- 
posited in cone-shaped depressions on 
the underside) because the holographic 
technique showed that the polystyrene 
foam block vibrated in response to high 
peak power microwave pulses. 

The evidence discussed herein sug- 
gests that the locus of the rf hearing ef- 
fect is in the cochlea. Among the many 
mechanisms in the cochlea that might ac- 
count for the perception of microwave 
energy, consideration should be given to 
the possibility of thermoacoustic expan- 
sion within the cochlea. White (22) sug- 
gested that transient elastic waves may 
be generated by thermoacoustic expan- 
sion in cochlear structures and thus in- 
duce the rf hearing effect. 

If the locus of the effect is within the 
cochlea, as it appears, then defining the 
mechanism will be difficult. But the mi- 
crowave-induced hearing phenomenon 
may prove useful in the analysis of the 
function of a portion of the auditory sys- 
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er test of technique, we mounted a miniature 
buzzer 10 cm to the left of the left eye of a guinea 
pig. We then holographed the muscle, skull, and 
brain while the buzzer was activated. The sound 
pressure level of the buzzer at a distance of 10 
cm was measured at 50 dB. The holographic im- 
age showed motion induced in the muscle, skull, 
and brain by the sound field from the buzzer. 
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horionic go- Human chorionic gonadotropin is 
the drug of commonly used to treat human obesity 

n in humans (in doses of 1500 to 2000 I.U. adminis- 
ory animals. tered daily over extended periods) de- 
ave been re- spite warnings from the Food and Drug 
,000 I.U. of Administration that hCG has not been 
le dose, but demonstrated to be effective adjunctive 
000 to 8000 therapy in weight control programs (4). 
ation induc- In view of the concern about excessive 
the dosage administration of hCG to humans, the 
f hCG. The present study was designed to determine 
MED) that the minimum dose of hCG that would in- 
ates is not duce ovulation in a nonhuman primate, 
ID is 25 I.U. the squirrel monkey (Saimiri sciureus). 
nly 100 I.U. Squirrel monkeys (N = 137) of Bolivi- 
d to cause an and Guyanan origin (5) were sub- 

in 6-day jected to a standard regimen of follicle- 
stimulating hormone (FSH) administra- 
tion (6) for 4 days (1 mg of FSH per day). 

24 On the afternoon of the fourth day a 
single injection of 50, 75, 100, 250, or 500 
I.U. of hCG (A.P.L.? Ayerst, Montreal) 
was given intramuscularly. The ovaries 
were examined by means of a lap- 
aroscope (7) 36 hours later to determine 
if ovulation had occurred. Because there 
is a seasonal response to ovulation in 
squirrel monkeys (8), all trials were con- 
ducted during April, May, and June of 

-500 1978 and 1979. 
The responses of these nonhuman pri- 

mates to the different doses of hCG are 
)nkeys ovulat- 
of hCG after shown in Fig. 1. For the groups receiving 

Values at each 50, 75, 100, 250, and 500 I.U., the mean 
als tested. number of ovulations per female were, 
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respectively, 1.0 (2 ovulations among 2 
animals), 1.0 (4 among 4), 1.1 (6 among 
5), 1.3 (15 among 12), and 1.5 (15 among 
10). With the exception of one animal in 
the group receiving 500 I.U. of hCG that 
had four ovulations (2.9 percent of the 
animals ovulating), all animals showed 
only single (76.5 percent) or double (20.6 
percent) ovulations. 

The 41.7 percent ovulation rate with 
500 I.U. of hCG is comparable to the 
42.9 percent rate reported earlier (8) for 
animals that received the same amount 
of hCG with the dose being administered 
after 5 days of treatment with 5 mg of 
progesterone per day to mimic the luteal 
phase of the reproductive cycle. 

The results indicate that a dose-re- 
sponse curve can be drawn for the ovula- 
tory response of the squirrel monkey to 
hCG injection. Full responsiveness is 
reached by a dose of 250 I.U. of hCG, 
and the MED is between 100 and 250 
I.U. This dose is considerably less than 
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that commonly used with other non- 
human primates and suggests that the 
MED in humans might also be less than 
is commonly used clinically. 
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Endocrine Research Unit, Michigan 
State University, East Lansing 48824 
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A recent report (1) concluded that the 
observed amino acid composition of 3- 
galactosidase from Escherichia coli is 
not (P 10-24) the sole result of a selec- 
tively neutral evolutionary process with 
respect to (i) equal interchangeability 
among amino acids, (ii) base replace- 
ment at the gene level, and (iii) replace- 
ment drawn from a pool of amino acids 
at their natural abundances in proteins. 
Any one of these three hypotheses was 
by itself an adequate explanation of the 
amino acid composition of about 60 per- 
cent of the /-galactosidase molecule, but 
none was capable of explaining the com- 
position of the remaining molecular 
structure. 

Although individually each of the 
above hypotheses fails to explain fully 
the experimentally observed amino acid 
composition of 3-galactosidase, together 
they, in principle, might. To illustrate, 
let us consider that an urn contains 1000 
balls. Three investigators have three dif- 
ferent hypotheses about them: all balls 
are white; all are red; and all are black. 
On emptying the urn it is found 200 are 
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white, 300 are red, and 500 are black. All 
three hypotheses are strongly rejected, 
but it is obvious that a linear combina- 
tion of the three explains the observa- 
tions perfectly. The purpose of this note 
is to show that an explanation of this sort 
does not suffice for 3-galactosidase. 

All possible linear combinations of hy- 
potheses (i) to (iii) were tested to see if 
any combination of the three would bet- 
ter explain the observed amino acid com- 
position of /-galactosidase than each in- 
dividually. Let nli, n2i, and n3i be the ex- 
pected number of residues of the ith 

(i = 1 to 20) amino acid type under each 
of the three hypotheses. Because there 
are 1021 residues in the protein, n,i = 
51.05 for all 20 amino acids, and the nu- 
merical values for n2i and n3i are in table 
1 of (1). Denoting by f1, f2, and f3 the 
fraction by which each hypothesis 
(f1 + f2 + f3 = 1) contributes toward 
the expected composition, under the 
composite hypotheses this expected 
composition is given by 

ni = finli + f2n2i + f3n3i 
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The values of f1, f2, and f3 which best 
explain the observed amino acid compo- 
sition of p-galactosidase were deter- 
mined by minimizing 

20 (ni - no) 

i= 1 ni 

no being the observed number of residues 
of each amino acid. The best fi were 
f, = 0.34, f2 = 0.34, and f3 = 0.32. The 

expected mole fraction of each amino 
acid under this best linear composite hy- 
pothesis was then calculated from the 
first equation above. The minimal value 
of X2 was 71.87, which, for 17 degrees of 
freedom, has an associated probability of 
1.03 x 10-8. The composite hypothesis 
is rejected. At the 1 percent level of sig- 
nificance, aspartic acid, glutamine, and 
leucine were present in excess of ex- 
pectation, and cysteine and lysine were 
present in amounts below expectation. 
These five amino acids represent 237 res- 
idues and account for 68 percent of the X2 
value of 71.87. The remaining 77 percent 
of the residues of the /3-galactosidase 
molecule were in reasonable agreement 
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