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of kanamycin has no influence on the fertility 
rate of rats. 

2) Do auditory stimuli influence fertility 
in deafened rats? Fifty-eight female rats 
treated with kanamycin were exposed to 
auditory stimuli during a 4 days copulation 
period and killed on the 20th day of the 
experiment. Forty-three rats were found to 
be pregnant (74.1%), producing 260 off- 
spring, an average of 6 young per rat. The 
experiments show that auditory stimuli dur- 
ing the copulation period do not cause a 
decrease in fertility of deafened rats in con- 
trast to normal animals. 

3)  Do auditory stimuli block pregnancy 
in deafened rats? Forty deaf female rats 
were housed together with males, each couple 
in a separate cage, for a 4 day copulation 
period. On the 7th to 9th day the pregnant 
females were exposed to auditory stimuli and 
killed on the 20th day after the start of 
experiment. Twenty-eight deaf females were 
found to be pregnant (70% fertility), produc- 
ing 169 litter (5.7 litter per rat). These find- 
ings demonstrate that auditory stimuli during 
pregnancy do not disturb the course of preg- 

nancy in deafened rats, whereas in normal 
rats, as mentioned above, blockage of preg- 
nancy occurs. 

Summry.  Auditory stimuli in the audio- 
range are ineffective in inducing infertility 
and blockage of pregnancy in deaf rats by 
damage of the organ of Corti in the inner 
ear following administration of kanamycin. 

The authors are indebted to Dr. Joseph E. Hawk- 
ins, Jr., New York University-Bellevue Medical Cen- 
ter, and to Dr. M. Feinmesser, Hadassah-Hebrew 
University Medical Center, Jerusalem, Israel, for their 
kind advice, and 'to Bristol Laboratories International 
Corp., Syracuse, N. Y. for a generous supply with 
kanamycin. 
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In vitro Lactogen Production by Anterior Pituitaries from Lactating 
Rats and Estrous Cyclic Rats.* (29327) 

RICHARD R. GALA AND RALPH P. REECE 
Department of Animal Sciences, N e w  Jersey Agricultural Experiment Station, N e w  Brunswick 

Reece and Turner(1) reported a 2-fold 
increase in anterior pituitary lactogen content 
in rats following parturition, and a similar 
increase has been noted for mice(2), guinea, 
pigs ( 1,3,4) and rabbits (4,s). Meites et al 
(6)  found that anterior pituitaries from lac- 
tating rats cultured in vitro produced, on a 
per gland basis, twice as much lactogen as 
did glands from virgin females 3-4 months 
old. The purpose of the present study was 
to determine lactogen production by pitui- 
taries from lactating rats and estrous cyclic 
rats during first 3 days, the second 3 days, 

*Paper of the Journal Series, New Jersey Agric. 
Exp. Station, Rutgers, ithe State University, Dept. of 
Animal Sciences, New Brunswick. 

and the third 3 days of in vitro culture. 
Materials and methods. Anterior pituitaries 

(AP) were obtained from 3-month-old, 
hooded Norway rats lactating an average of 
either 4 or 14 days (10 per group) and cul- 
tured siinultaneously with AP from estrous 
cyclic rats (10 per group). Estrous cyclic 
rats were sacrificed without reference to stage 
of estrous cycle and were the same age as 
the lactating rats, but 20 to 30 g lighter in 
body weight. 

Culture techniques were similar to those 
reported by others (6).  Anterior pituitaries 
were divided into 4 pieces, one gland per dish, 
and cultured at  35 t 1.0"C. Gas environ- 
ment was humidified 95% 02-5% C02 a t  a 
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flow of 300 cc/min, and duration of culture 
was 9 days. To the culture medium, the 
chemically defined Mixture 199, were added 
0.2 mg streptomycin and 0.068 mg penicil- 
lin/ml and 2.0 ml of 2.8% NaHC03/25 mI. 
Three ml of medium were added per culture 
dish and the medium was changed after 3 and 
6 days of culture. 

Medium from each group in each culture 
duration was pooled and assayed by the 
pigeon crop-gland method ( 1 ) . Culture medi- 
um (0.05 ml) was injected intradermally for 
4 days over the right crop gland and 1.25 
pg lactogent in 0.05 ml over the left crop 
gland of 9 to 10 pigeons per group. Lacto- 
gen content of 9-day cultured anterior pitui- 
taries was estimated by injecting intrader- 
mally 1.25 mg/0.05 ml of tissue in an aqueous 
suspension over the right crop gland and 1.25 
pg/O.O5 ml lactogen over the left crop gland 
of 5 to 8 pigeons per group. 

After lactogen assays, the medium in which 
anterior pituitaries of lactating rats were cul- 
tured 9 days was pooled into 4-day and 14- 
day lactating groups. Media from these two 
groups were dialyzed against distilled water 
for 18 to 24 hours and lyophilized. Protein 
components were separated elec trophore ti- 
cally on cellulose acetate in a tris buffer with 
an ionic strength of 0.05 and a pH of 8.8. 
Twenty-five pl of a solution containing 5 
mg/ml of lyophilized medium were added per 
strip and electrophoretic separation was ac- 
complished at 3°C for 5 hours with 150 volts 
and 0.70 milliamps per strip. 

Representative AP  fragments from each 
culture dish of all groups were examined 
histologically and degree of viability rated 
from zero to 4 as previously described(7). 
Differences between means were compared 
statistically using either Student's t test or 
analysis of variance for 2 variables(8). 

ResuEts. In the separate experiments, lacto- 
gen production by anterior pituitaries of 
either 4- or 14-day lactating rats was not 
significantly different from that of AP of 
estrous cyclic rats for the 3 culture periods. 
When the data from all culture experiments 
were combined into 2 groups, lactating and 

TABLE I. Lactogen Production by Anterior Pitu- 
itaries (AP)  from Lactating Rats and  Estrous 

Cyclic Rats  During Prolonged Culture Periods. 

Expt Lactating Estrous 
Parameters No. A P  cyclic A P  

Pirst 3 days 
Lactogen/100 ml 1 45.1 2 5.2 

medium (1U)t 2 59.0 2 3.9 

Lactogen in  medium 1 22.9 2 2.6 
/ lo0  mg APt 2 31.5 2 2.1 

Avg 52.0 

Avg 27.2 

Second 3 days 
IJartogrn/lOO nil 1 34.7 2 5.8 

medium (1U)t 2 30.6 + 3.6 

Tlnctogen in  medium 1 18.7 2 3.1 
/ lo0  mg A P  ( IU)  t 2 17.0 k 2.0 

Avg 32.75 

Avg 17.94 

Third 3 days 
Lactogen/100 nil 1 30.1 23 .1  

medium (1U)t 2 26.9 k2 .5  
Avg 28.5511 

16.0 e 1 . 7  
/100mgAP( IU) t  2 14.4 21.4 

Avg 15.2511 

1,actogt.n in medium 1 

A\rg AP Ivt post-cul- 1 5 .452  .20 
t u r d  (nig) t **  2 5.24+ .22 

Lactogen in 100 mg 1 1 .692  .38 
cultured A P  2 1.752 .33 
( IU)  t Avg 1.72 

A P  viability rating 1 1.75 
2 2.50 

Avg 2.13 

Avg 5.35 

39.3 3.3 
48.1 2 4.1 

43.7# 
24.2 2 2.0 
37.6 2 3.2 

30.9# 

30.6 e 3.4 
28.6 3.6 

29.6 # 5 
20.1 2 2.2 
23.2 -c 2.9 

21.735 

27.5 26 .3  
24.9 22 .5  

17.9 24 .0  
19.6 k 2 . 0  

26.25 I I  

1S.80llTI 
4.472 .25 
3.58k .20 

4.03 t t 
1.54-c .38 
1 .522  .63 

1.53 # 
1.75 
2.75 
2.25 

* Exp 1: A P  from lactating rats-avg 4 days; 

t Mean mid standard error of mean. 
3 Not significantly different (P >.lo) from lae- 

$ Significantly lower ( P  <.Ol) than 3-day cul- 

11 Not significantly different ( P  >.lo) from 6- 

fi Significantly lliglier ( P  <.lo) tlisn lactating 

** Ten AP cultured per group per experiment. 
t t Significantly lower (P <.Ol) than lactating 

estrous cyclic, and the effect of duration of 
culture statistically removed by an analysis 
of variance for 2 variables, lactogen produc- 
tion by AP from lactating rats was signifi- 
cantly greater than that of AP from estrous 
cyclic rats. When lactogen content in medium 

Esp 2 :  A P  from lactating rats-avg 14 days. 

tnting AP. 

ture. 

day culture. 

AP. 

AP. 

t The prolactin used in this work was a gift from Was adjusted for the greater pituitary weight 
the Endocrinology Study Section, N.I.H. of lactating animals (lactogen in medium/100 
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FIG. 1-3. Photographs of electrophoretic sepa- 
ration of lyophilized medium on cellulose acetate 
in a tris !buffer with an ionic strength of 0.05 and 
a pH of 8.8. (1) Anterior pituitaries from rats lac- 
tating an average of 4 days. Pooled medium from 
first, second, and third 3 days of culture. ( 2 )  An- 
terior pituitaries from rats lactating an average of 
14 days. Pooled medium from first, second, and 
third 3 days of culture. Note similarity of pattern 
to 4-day lactating group. (3) Anterior pituitaries 
from estrous cyclic rats. Medium from 3-day cul- 
ture period. Note lower intensity of second compo- 
nent as compared to lactating group. 
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mg AP), pituitaries from estrous cyclic rats 
produced more lactogen than did glands from 
lactating rats. When the effect of duration 
of culture was statistically removed the dif- 
ference was highly significant. Lactogen con- 
tent, a t  the end of 9 days of culture, of AP 
from lactating animals did not differ signifi- 
cantly from that of AP from estrous cyclic 
animals and viability ratings were similar 
for both groups (Table I). 

Lactogen production by pituitaries from 
rats lactating 4 days did not differ signifi- 
cantly from that by AP from rats lactating 
14 days. The electrophoretic separation of 
lyophilized medium from these two groups 
resulted in similar patterns (Fig. 1, 2 ) .  Four 
protein components were present in the lyo- 
philized medium and these components mi- 
grated in the electrical field in a manner 

similar to that noted for 3-day culture medi- 
um from AP of estrous cyclic rats (Fig 3 ) .  
The only noticeable difference in this latter 
comparison was the greater intensity of the 
second component in the lactating groups. 

Since lactogen production by AP from both 
lactating and estrous cyclic rats followed a 
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similar trend as culture time increased, the 
data were combined to determine the effect 
of culture duration on lactogen production. 
There was a 31.7% decrease in rate of lacto- 
gen production between the first and second 
3-day culture periods and the difference was 
highly significant. Rate of lactogen produc- 
tion during the third 3-day culture period 
was 14.3% lower than that during the second 
3-day culture period, but this difference was 
not significant. 

Discussion. The greater lactogen produc- 
tion of pituitaries from estrous cyclic rats, 
when adjusted on a post-cultured pituitary 
weight basis, was unexpected in light of 
numerous reports indicating a greater lacto- 
gen concentration in AP from lactating ani- 
mals. Since pituitaries from both lactating 
and estrous cyclic rats were divided into the 
same number of pieces, and since pituitary 
weight was greater in lactating rats, it was 
possible that necrosis was more extensive in 
the larger fragments. Viability ratings of the 
two pituitary types were not, however, sig- 
nificantly different. To examine this question 
further, an experiment was conducted in 
which A P  from lactating rats and estrous 
cyclic rats were extensively fragmentized and 
cultured for 3 days. Since lactogen produc- 
tion by the two pituitary types was again 
as observed in the first experiment, pitui- 
taries from estrous cyclic rats, once they 
were freed from hypothalamic control, were 
apparently capable of synthesizing and re- 
releasing more lactogen on a unit weight 
basis, although not on a gland basis, than A P  
from lactating rats. 

Meites et aZ(6,9) reported that lactogen 
production could be detected by pituitaries 
cultured to 21 days, although the amount of 
tissue viable at  that time was small. Pasteels 
(10) observed an increase in lactogen pro- 
duction during a culture period up to 3 
weeks, Since natural medium used by Pasteels 
is known to induce tissue growth( 11) , the 
increase in total lactogen production with 
time may have been due to an increase in 
amount of AP tissue. 

In our study the decrease in rate of lacto- 
gen production was greater in the earlier than 
in the later stages of culture. In an experi- 

ment in which optimal culture conditions did 
not exist (Gala and Reece, unpublished), rate 
of lactogen production decreased 65.7% be- 
tween 3 and 6 days of culture and 39.6% 
between 6 and 9 days. The differences were 
highly significant. Viability ratings after 9 
days of culture were only half of those 
recorded in Table I, which were lower than 
those previously reported for 3-day culture 
periods ( 7). Results of an additional experi- 
ment showed that two-thirds of the lactogen 
produced during a 3-day culture period was 
produced during the first day and that lacto- 
gen production thereafter was nearly con- 
stant. Ratner et aZ(12) have also noted con- 
siderable lactogen production during the early 
phase of culture. Considering these observa- 
tions, it appears that the decrease in lactogen 
production with time is not due to a decrease 
in lactogen secretion rate per se but due to 
a decrease in tissue viability. 

Summary. Anterior pituitaries from lactat- 
ing and from estrous cyclic hooded Norway 
rats were cultured simultaneously for 9 days. 
Lactogen production by pituitaries from lac- 
tating rats was slightly greater than that by 
glands from estrous cyclic rats, but when 
lactogen production was expressed on a unit 
weight basis it was significantly greater by 
pituitaries from estrous cyclic rats. Electro- 
phoretic separation of medium from pitui- 
taries of lactating rats revealed patterns simi- 
lar to those obtained from medium from pitu- 
itaries of estrous cyclic rats. Rate of lactogen 
production decreased 31.7% from the first 
3-day culture period to the second 3-day 
culture period, and 14.3% from the second 
3-day to the third 3-day culture period. Evi- 
dence was presented which indicated that the 
decrease in lactogen production with time 
was due not to a decrease in production rate 
per se but rather to an increase in anterior 
pituitary tissue necrosis. 
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Mucopolysaccharide Production By Fibroblasts Derived from Human 
Buffy-coat Cultures in vitro." (29328) 

L. AVILA AND B. G. T. POGO (Introduced by A. E. Moore) 
Institute of Cell Biology, Univercidad Nacional de Cdrdoba, Cdrdoba, Argentina 

Grossfeld ( 1 ) has shown that fibroblasts 
from different tissues cultivated in vitro are 
able to produce acid mucopolysaccharides 
(AMPS) and release them into the medium. 
AMPS belong to the group of hyaluronic 
acid and chondroitin sulphates A and C, are 
highly polymerized, and give positive mucin 
clot and hyaluronidase tests( 2). 

Since fibroblast-like cells are known to ori- 
ginate in cultures of buffy-coat and hemapoie- 
tic tissues(3,4), it seems of interest to study 
the AMPS production in human white blood 
cell cultures undergoing fibroblastic trans- 
formation. 

Materials and methods. Peripheral human 
blood buffy-coat was obtained by venipunc- 
ture and centrifugation at  6001 X g with 0.1 
mgJml of heparin (Liquemine Roche) for 
each 5 ml of blood and phytoagglutinine 
(Difco), 0.25 ml for each 10 ml of blood. 
The first 1 or 2 ml extracted from the vein 
was discarded to avoid contamination with 
tissue cells. Buffy-coats from 10 ml of blood 
were explanted in Earle's flasks with a layer 
of isologous plasma and 5 ml of liquid medi- 
um containing yeast extract-Eagle medium- 
lactalbumin hydrolysate-peptone ( 5)  and 5% 
chicken embryo extract. 

Turbidimetric tests of hyaluronidase ac- 
cording to Seastone and Kass(6) were per- 
formed as previously described ( 7 )  in samples 

* Supported by Consejo Nacional de Investiga- 
ciones Cientificas y TCcnicas. 

of culture media taken every 4 days. The 
medium was centrifuged to eliminate cells and 
debris that might interfere with the turbidi- 
metric tests. Incubated medium without ex- 
plants was used as a blank. Determinations 
were also made on aliquots of homogenized 
cells before and after cultivation. The cells 
were homogenized in phosphate buffer pH 
6.5 (0.1 M)  with Potter-Elvehjem homoge- 
nizer and centrifuged at  800 X g. The super- 
natant was taken for analysis. 

Hyaluronidase from Benger Lab. Lt. was 
used (Hyalase Benger). I t  was found that 
500 U Benger was the optimum necessary to 
reduce turbidity to 50%. Standard curves 
were made with pure hyaluronic acid pre- 
pared at  Prof. Karl Meyer's Laboratory. 

Results. a)  Appearance of fibroblast-like 
cells. Fibroblast-like cells start to appear 
about 5 days after explantation (Fig. 1) .  
Some of the cells have the characteristic ap- 
pearance of macrophages and others have dis- 
tinct fibroblast features. By the second week 
of cultivation, a thick layer of fibroblasts can 
be observed. b) Release of AMPS in the 
medium. Estimation of AMPS in the first 
change of medium (4 days) shows a high 
content, amounting to about 50% of the total 
AMPS of the explanted cells. This may be 
due to release of AMPS from degenerating 
granulocytes, platelets and cell debris which 
are found in suspension in the liquid medium. 
Thereafter, release of AMPS into the medium 


