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Abstract The activity of prolyl hydroxylase (EC 1.14.1 1.2: proline. 2-oxoglutarate dioxygenase) and 
the protein content of the uterus here significantly increased 4 hr after the administration of a single 
dose of estradiol-IT/j to either the immature rat or the adult ovariectomized rat. In contrast to results 
in the uterus. prolyl hydroxqlase activity was decreased in heart. kidney and lung of the immature 
rat after estradlol-17/j. Prolyl hydroxqlase activity reached a maximum in 24-32 hr, and subsequently 
the enryme activit! decreased toward control values. In both animals. there was a 50 per cent reduction 
in cnrhme activlt! X-12 hr after reaching maximum acticitl. The estradiol-17/j-induced increase in 
prolyl hqdrox!Inse actibitj was blocked by inhibitors of RNA and protein synthesis. In addition, an 
increase In total enzyme protein was demonstrated using an enzyme immunossay. Although these 
data pro\lde e\idcncc that l/c rjoro \!nthcsis of enzyme protein occurs in the uterus after the adminis- 
tratlon of cstradiol-17/i. it does not rule out the possibility that other post-transcriptional effects of 
estradiol-17/I pli” 21 role in increasing the activity of tlus enzyme. EfTorts to stimulate uterine prolyl 
hydrox>lase actl\1tj with either c4MP or dibutqryl CAMP were unsuccessful. 

A critical step in the biosynthesis of collagen is the 
arrangement of the pro cc-chains into the triple helical 
configuration [I], A necessary requirement for the 
stability of the triple helix at 37 is the hydroxqlation 
of an appropriate number of prolql residues of the 
pro x-chains [Xi]. Therefore. the enzyme prolyl hy- 
droxylase. which catalyzes the formation of hydroxy- 
proline, is a key enzyme in the control of collagen 
biosynthesis. However, although prolyl hydroxylase 
activity is elevated in all tissues which are actively 
synthesizing collagen [4-S]. little is known regarding 
those factors which modulate the activity of this 
enzyme. 

The administration of estradiol-I 71 to the imma- 
ture rat causes a rapid increase in the collagen con- 
tent of the uterus [9] : this response is associated with 
a significant increase in prolyl hqdroxqlase activity 
[IO]. A similar increase in the actl\#lty of this enzyme 
was found in the uterus of the adult ovaritxtomized 
rat [lo]. In these studies, there was some evidence 
to suggest that the increase in prolyl hydroxylase ac- 
tivity was due to t/c ~XUU synthesis. In this report. 
further evidence is presented to support this sugges- 
tion. 

MATERI.&LS 4UD METHODS 

Female rats of the Long--Evans strain were used 
in these experiments.* The immature rats were 20 
days of age and weighed approximately 35g. The 
ovariectomized rats. with an age variation of no more 
than 7 days, were castrated when body weight 
reached 155-160 g and experiments were begun 22 
days later using only those animals weighing 
20@23Og. Estradiol-l7P was dissolved in 5”,, ethanol 

*Long-Evans rats were purchased from Blue Spruce 
Farms. Altamont, N.Y. 

in saline and injected intraperitoneally. The uterine 
horns and cervix of each rat were excised after remov- 
ing all adhering tissue. Water within the lumen of 
the uterine horns was expressed and the tissue was 
blotted before determining the wet weight. In this 
report, the term ‘uterus’ refers to the uterine horns 
and cervix. 

Prolyl hydroxqlase was extracted from the uterus 
as follows. The fresh tissue (one to three uteri) was 
homogenized at 0 with an all-glass homogenizer in 
0.05 M sodium cacodylate buffer (pH 7.0). containing 
0.2 M NaCl, 10mSM dithiothreitol and IO-” M 
EDTA. The homogenates were centrifuged at 27.000 y 
for 30 min. The supernatants were assayed for prolyl 
hqdroxylase activity by the tritium release method 
using [3.4-3H]proline-labeled substrate prepared 
from granuloma tissue [I I]. The granuloma was in- 
duced in guinea pigs by subcutaneous injection of car- 
rageenan [ 121. 

Protein concentration was determined on the 
27.00@/ supernatant using the method of Sutherland 
cv trl. [ 131 with bovine serum albumin as the stan- 
dard. 

Either 5 mg cyclic adenosine monophosphate 
(CAMP) or dibutyryl CAMP was administered intm- 
peritoneally in saline at 8-hr intervals; the uteri were 
removed 8 hr after the second dose. Theophylline 
(5 mg i.p.) was administered as a single dose on day 
I and as two divided doses on day 2. Estradiol-I7fl 
(0.01 Lcgjday. i.p.) was injected immediately after the 
first of two daily doses of theophylline. The uteri were 
removed 48 hr after the first dose of theophylline. The 
uteri were weighed and the amount of protein and 
the activity of prolyl hydroxylase were determined as 
described above. 

For the determination of prolyl hydroxylase 
activity and prolyl hydroxqlase-related antigen, the 
tissues were homogenized at 0 with an all-glass 
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homogenizer in 0.01 M Tris-HCl buffer (pH 7.4) con- 
taining 0.25M sucrose, O,l”,; Triton X-100. IO-“M 
dithiothreitol and lo- ’ M EDTA. The homogenates 
were centrifuged at 27,000 61 for 30 min, and the super- 
natants were assayed for prolyl hydroxylase activity 
by the tritium release method [I I] using a 
[3.4-‘Hlproline-labeled substrate prepared from 
X-day-old chick embryos. The enzyme immunoassay 
is based on the finding that prolyl hydroxylase is 
inhibited bq the antibody to this enzyme and that 
enzymatically inactive but immunologically reactive 
protein can compete with enzyme for antibody bind- 
ing sites [14]. The enzymatic activity of the extracts 
was destroyed by heating at 56 for 10 min. However, 
heating does not destroy the ability of the inactivated 
enzyme or cross-reacting protein to combine with the 
antibody directed against the active enzyme. Prolyl 
hydroxylase. purified from newborn rat skin [15], 
which had been heated to destroy its enzyme activity, 
was used as a standard antigen. Therefore, the total 
amount of antigen in an extract could be expressed 
in terms of enzyme equivalents. The amount of cross- 
reacting protein in the extract was calculated by sub- 
stracting the prolql hydroxylase content. which was 
determined before heating. from the total antigen 
content. 

0 4 6 12 16 24 46 

Time courses of the increusr in actkit>, of pro/~*/ hq‘- 

r/ro.u~Ar.se ill the uterus of both the immtrtwe d owri- 

~Woruixl XI/ clftrr the arlrl,irli.stratiorl of a sir~gle t/o.sr 

of’ cstrdiol-17/l There is a marked increase in the 
specific activity and total activity of prolyl hydroxy- 
lase in the uterus of the immature rat after the 
administration of 5 /lg estradiol- 178. Maximum 
activity is observed at approximately 24 hr (Fig. I). 
The results in the ovdriectomized rat are qualitatively 
the same, although there appears to be a longer time- 
lag before specific activity rises (Fig. 2). The adminis- 
tration of estradiol-17/I to both the immature and the 
ovariectomized rat stimulates the synthesis of total 
protein in the uterus. The wet weight of the immature 
uterus was significantly increased 4 hr after estra- 
diol-17/I. reached a maximum at 24 hr. and had 
almost returned to control value at 4X hr. The wet 
wleight of the uterus of the ovariectomized rat was 
highest 4 hr after estradiol- 17fi and declined to con- 
trol value at 48 hr (data not shown). 

0 4 6 I2 I6 24 46 
HOURS AFTER ESTRADIDL - 176 

Fig. I. Time course of the increase in prolyl hydroxylase 
in the uterus of the immature rat after the administration 
of estradiol-17p. Groups of 20-day-old rats were given 
either 5/1g estradiol-17/j or an equal volume of vehicle 
(5”,, ethanol in saline) intraperitoneally. Each point is the 
mean value k S.E.M. of the determinations on at least 
three 27.000 y supernatants, each prepared from three 
uteri. The standard error bar (I) is absent if this value 

falls within the area of the symbol for the mean. 

can be considerable biological variation in the half- 
life of prolyl hydroxylase. 

Time course of the decrease in trctirit!, of proly/ h_y- l@ct of CAMP and dihut!qd CAMP on pro/~/ hy- 

rlrosj~ltrse irf the uteru.s of’ the immtrt ure rind olvrriecto- 
ufizrtl rut qftrr l/w Llt/,llirli,s/rLItior, of’ a ,siil(-lle il0.w of 

drox~krse actirity in the uterus of the irnrru~turr rut. It 
has been reported that after the administration of 

c~,s/rnt/iol- 17/j. The prolyl hydroxylase activity de- CAMP or dibutyryl CAMP. the wet weight and the 
creases slowly in the uterus of the immature rat after activity of phosphofructokinase of the uterus in- 
reaching a maximum 24 hr following the adminis- creased significantly. These effects were augmented 
tration of a single dose of estradiol-17/i (Fig. 3). The when either nucleotide was given in combination with 
gradual decline in enzyme activity is paralleled by theophylline [ 16. 171. These treatments have been 
a decrease in total protein. In the ovariectomized rat, assessed in the immature rat for their effect on uterine 
there is a sharp initial decrease in prolyl hydroxylase wet weight and on the activity of prolyl hydroxylase 
activity (from 32 to 40 hr) followed by a slow decline in the uterus. As shown in Table 1, CAMP adminis- 
toward the control value (Fig. 4). In both the imma- tration caused a small (20 per cent) increase in the 
ture and ovariectomized rat. there was a 50 per cent wet weight of the uterus, but there was no increase 
reduction in enzyme activity 8-12 hr after reaching in prolyl hydroxylase activity. Uterine wet weight was 
a maximum activity. When these ddki are compared also unchanged from the zero control (25.3 f I.4 
to the decrease of enzyme activity observed in other mg) at 3 (289 + 2.5 mg). 4 (26.8 + I.2 mg), 5 
experiments (Figs. 1 and 2). it is obvious that there (25.4 t_ 1.0 mg) and 6 (28.3 k 2.4 mg) hr after a single 
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HOURS AFTER ESTRA~IOL- 176 

Fig. 2. Time course of the increase in prolyi hydroayiase 
activity in the uterus of the ovariectomized rat after the 
administration of sstradiol-17/I. Adult rats with an age 
mriatiOn of no more than 7 daqs were castrated when 
body weight reached 15516Og. A single dose of estra- 
dioLl7P (5 11g) was administered intraperitoneally 22 days 
after castration. The controls were ovariectomized rats in- 
jected with vehicle (S’,, ethanol in saline). Each point is 
the mean value k S.E.M. of determinations on at &St 
four 27,000 g supernatants, each prepared from one to 

three uteri. 

dose of dibutyryl CAMP (S mg, i.p.). In other groups 
of rats, a 5-mg dose of the latter compound was 
administered at zero-time and again either 3, 3 or 
4 hr later. The uteri of these animals were removed 
and weighed at 4 (26.6 + 0.3 mg). 6 (265 f 0.5 mg) 
and 8 (27.6 f 0.6mg) hr. respectively. after the first 
dose. Uterine wet weight did not change with this 
treatment. 

As shown in Table I. theophylline caused a small 
(24 per cent) increase in the wet weight of the uterus, 
but was without effect on prolyl hydroxylase activity. 
Theophylline failed to augment the eflect of a 
submaximal dose of estradiol-17/I (001 j(g) on either 
uterine wet weight or prolyl hydroxylase activity. The 
increase in uterine wet weight observed with CAMP 
and theophylline treatment is considerably less than 
that reported by other investigators [l&J. It shouid 
also be noted that there was a 50 per cent mortality 
in theophyiline-treated rats in our experiments. 

.E&t of inhihirors of pm& ad KN A s~wrhrsi.s on 
f/w estrarliol- 17/Cir~/ucrr/ ir~~u.se ifI pvoL~d h~dros~- 
he ucMfv. Total prolyl hydroxylase acti& in- 
creased approximately 2-fold in the uterus of the im- 
mature and ovariectomized rat 8 and 6 hr, respect- 

I Ok?24 I 1 I 1 
32 40 48 

HOURS AFTER ESTRADIOL - 178 

Fig. 3. Time course of the decrease in activity of prolyl 
hydroxylase in the uterus of the immature rat after the 
administration of a single dose of estradioLl7p. See legend 

to Fig. I for details. 

ively, after the administration of estradiol-17~ (Figs. 
1 and 2). This increase was inhibited in the immature 
rat by cycloheximide but not by actinomycin, puro- 
mycin or Sfluorouracil. using maximally tolerable 
doses (Fig. 5). This dose of cycloheximide also 
blocked the estradiol- t7fl-induced increase in total 
protein. The estradiol-17~-induced increase in prolyl 
hydroxylase activity in the uterus of the ovariecto- 
mized rat was blocked about 85 per cent by cyclohex- 
imide. The increase in enzyme activity was also 
partially inhibited by actinomycin and Sfluorouracil, 
while puromycin had no effect (Fig. 6). However, in 
another experiment in which the dose of puromycin 
was increased to l~mg~kg. the increase in prolyl 
hydroxylase activity was inhibited about 90 per cent. 
These results suggest that the estradiol- 17P-induced 
increase in prolyl hydroxylase activity in the uterus 

I 
24 32 40 48 72 

HOURS AFTER ESTRAOIOL -17~3 

Fig. 4. Time course of the decrease in activity of prolyl 
hydroxylase in the uterus of the ovariectomized rat after 
the administration of a single dose of estradioL17B. See 

legend to Fig. 2 br details. 
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Table 1. EtTcct of cAMP and lhcophqllinc on uterine wet height and prolyl hqdroxylase activity 

Treatment 

WCC \vt 
of uterus 

(mg) 

Prolyl hydrouqlase 

Specific activily Total activity 
(cpm x IW”.‘mg protein) (cpm x IO ‘/uterus) 

None 
cAMP* 

‘7.3 + (1.7 __. ~ 16.7 & 0.7 19.1 + 0.X 
26.7 i_ IOt 16.X * 0.3 20.9 f I.2 

YOllC 

F\tradio-17/I ((WI i(g) 
Thcophlllinc$ 
Estradlol-17/l and 
rhcoph) Ilmc$ 

IX.9 t 03 16.4 f I.1 15.1 * 0.9 
26.4 + 1.3t 20.4 + 0,xt 26.9 * 2.0t 
23.5 * 0.5-l 13.x k 0.3 16.4 ) 0.4 

2Y.2 * I.5 16.9 & D-i 234 * 0.3 

*A group of ?I-da:-old rats were given cAMP (5 mg:rat. i.p.) at 0 and 8 hr: the uteri were removed I6 hr after 
~hc first dose and belghed. The enLyme source for each assay was the 27,000~/ supernatant from the homogenate 
of two pooled uteri. 

+ These values are signiticantl~ different from the approprialc controls (P < 0.05). 
$ Groups of ZI-day-old rats were glvcn a daily intraperitoneal dose of estradiol-l7P (0.01 i(g) for 2 consecutive days. 

Thcophclline-treated rats were given 5 mg (i.p.) on the first day and 2.5 mg b.i.d. the second day. Theophylline was 
admini\tered just pt-ior to cstradiol-17/j. The appropriate vehicle \\as administered in the absence of other treatment. 
The uteri wc~-c removed from each group 24 hr afcr the la\t dose of cstradiol-17/j. weighed and pooled in groups 
of two to ass;~! for prolyl hydroxylase. Each value IS the mean activity of five assays i S.E.M. 

of the immature and o\ ,I]-lcctomized rat is dependent. 
at least in part. upon protein synthesis. 

P,oll~/ I~U/I.O.Y~~/LI\~~ clclirif~~ trr1tl c’w\s-rc’clC/irz// /Vo- 
/ei,1 (CM) i/l r/w Irlri’lcs of r/w iJllli1NfLII.P trr1tl olwiec~to- 
~~i:rt/ w/ elfin I/W trr/,lli,,r.\lr.Lltioll ~f’c~.s~rutlio/-l7/I. The 
administration of estradiol-17/I (5 /[g/daq) to the im- 
mature rat for 2 consecutive days resulted in n j-fold 
increase in prolyl hqdroxylase activity of the uterus, 
while the amount of C’RP increased approximatel! 
j-fold (Table 2). In contrast. prolyl hydroxylase ac- 

Estrodiol-17fl--+----------+ 
+Actinomycin --+----------+ 
+p”romyc,n----_+---____-__+ 

+5-Fluorourocil----+----------+ 
+~y~~~~~~i~id~____-+-____-_____+ 

Fig. 5. Effect of actinom!cin. puromqcin. 5-fluorouracil 
and qcloheximide on the cstradiol-17[1-induced increase 
in prolyl hydroxqlase activity in the uterus of the immature 
rat. Either 5 llg cstradiol-17/I or vehicle (control) was 
administered intrapcritonealiy and uteri v,erc removed for 
assaq of enqme activit) 8 hr later. ActinomJcin 
(2.50 /~g. kg). purom)lcin (100 mg:kg) and qcloherimide 
(I n&kg) were admmistered intraperltoneall~ I hr bcforc 
estradiol-l7P and again 4 hr later. while 3-lluorouracil 
(150tng,kg) was iqccted onl! I hr prior to the steroid. 
Each value is the mean f S.E.M. of five assays. The 
enzyme source for each assay was the 27,000 g supernatant 

(-on,ro, ----+-___---_____+ 

Estradiol-17B-+------------+ 
+ ~c,inomyc,n---+____-_______$ 

+ p”rOmyci”---__+----_____-__+ 

+5-Fluoraurocil ---+------------+ 
+ Qc[*heximids _____+-_____-_____+ 

Effect of actinomycin. puromycin. 5 
and cycloheximide on the estradiol-17/I-induced increase 
in prolyl hydroxylase activity in the uterus of the ovariec- 
tom&d rat. Either 5 it& estradiol-171 or vehicle (control) 
was administered intraperitoneally and uteri were removed 
for assay of enqme activity 6 hr later. Actinomycin 
(0.5 mg,‘kg), 5-fluorouracil ( I50 mgikg) and cycloheximide 
(2 mg/kg) were administered intraperitoneally I hr before 
estradiol-I 7/I. while puromycin (50 mg/kg) was injected 
I hr before and 3 hr after the steroid. Each value is the 
mean I S.E.M. of five assays, The enzyme source for each 
assay was the 37,000 q supernatant obtained from a homo- 

obtained from a homogenate of two uteri. genate of two uteri. 

tivit! and the amount of C‘RP decreased in the heart. 
kidney and lung. In the ovariectomized rat. prolyl 
hydroxylase activity of the uterus increased 25-fold. 
while CRP increased approximately 9-fold (Table 3). 
The prolyl hqdroxylase activity did not change signifi- 
cantly in heart, kidney and lung. The amount of CRP 
increased in heart and decreased in lung. 

-fluorouracil 
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Table 2. Prolyl hydroxylase and cross-reacting protein in difrerent tissues of the immature 
female rat after administration of estradiol- I7fl* 

Control 
(cpm x IO-“:organ) 

Estradiol- 178 
(cpm x IW’:organ) 

Tissue 

Uterus 
Heart 
Kidney 
Lung 

Prolq I 
hydronqlase 

acti ity 

3.6 + 0.1 
12-4 & 0.2 
24.8 + 0.1 
74.4 k I.2 

Cross- 
reacting 
protein 

54.4 F I.6 
110.4 ) 3.5 
373.3 
;%6 

2 7.2 
$ 29.8 

C’ross- 
rcactine 
p,-otei,; 

* Estradiol-17/I (5 /~g,day. i.p.) was administered for 2 consecutive day’: tissues mere 
removed 24 hr after the second dose. The tissues were homogem7cd in OQI M Tris-HC’I 
buffer (pH 74) containing O-25 M sucrose. Ol”;, Triton X-100. lWJ M dlthiothreitol and 
10 5 M EDTA. The 17.000 <J supernatants were assayed for prolyl hydroxplnsc actr>~t) and 
cross-reactmg protein as described in Materials and Methods. The results arc expressed 
as the mean f standard error (n = 6). 

+ These values are significantly dilrerent from the controls (P <: OG5). 

The hydroxylation of proline has been recognized 
as a key reaction in the biosynthesis of collagen, even 
though the function of hydroxyproline was not under- 
stood [GYJ. It is now known that the thermal 
stability of the triple helical structure of the collagen 
molecule is a function of the hydroxyproline content 
of the molecule [Z. 31. Moreover, the evidence indi- 
cates that the triple helical configuration is required 
for the normal secretion of collagen into the extracel- 
lular space 13, 181. These findings demonstrate the 
importance of prolyl hydroxylase in collagen biosyn- 
thesis. 

The estradioi-17~-stim~llated uterus of the rat pro- 
vides a convenient model i11 rirct for the study of the 
regulation of collagen biosynthesis. The purpost’ of 
these investigations was to determine whether the in- 
crease in prolyl hydroxylase a&city in the uterus 
after the administration of estradioLl7fl was due to 
f/r GOKI synthesis of enzyme protein. Because of the 
toxicity of inhibitors of protein and RNA synthesis. 
inhibition of the estradiol-17~-induced increase in 
prolyl hydroxylase activity was only attempted for the 
initial 68 hr. In the immature rat. this effect of estra- 

diol-l7fi was inhibited 85 per cent by cycloheximide, 
while this response was unaffected by maximally 
tolerated doses of actinomycin. puromycin and 
5-fluorouracil. These inhibitors were partially effective 
in blocking this response in the ovariectomized rat. 
This was probably related to the ability of the adult 
animal to tolerate higher doses of these drugs. These 
results suggest that the stimulatorv ett’ect of estra- 
dial-l7fi on prolyi hydrox>lase act&it! is related in 
part to t/cd ww synthesis of enzyme protein. 

Prolyl hydroxylase is present in all mammalian tis- 
sues tested. in an inactive as well as an active form 
1141. This has been demonstrated by use of a specific 
enzyme immunoassa\, [I-L 191. This procedure was 
used to yuantitate total prolyl hydrox!lase antigen. 
active prolyl hydro\!lasc and cross-reacting protein. 
After estradiol-17fi aciministration. there is a marked 
increase in the amount of this antigen in the uterus 
of both the immature and ovariectomizcd rat. These 
findings procide further ciidencc that the increase in 
prolql hydrox? lase a&it! is accompanied by r/r JWO 
synthesis of enzyme protein. However. it is possible 
that a decrease in the ~iegr~~d~ttion of enzyme protein 
or other post-tra2lscriptional etrects of estradiol- l7p 
could also account for the increase in the activity of 

Table 3. Prolyl hydrosqlase and cross-reacting protein in difkrent tissues of the owriecto- 
mized rat after ~ldlninistration of rstradiol-17/i* 

Tissue 

Control 
(cpm x lO_“:organ) 

Prolyl C’ross- 
hydroxylase reacting 

activity protein 

Estradiol- I7/1 
(cpm x IO- ‘, organ) 

Prolyl (‘WiS- 
hqdroxylase reacting 

activity protein 

Uterus I.1 * 0.7 7&j 2 2.2 27.9 1 1.5-I 277.4 + 5.7? 
Heart 18.9 _t 3.6 146.5 i: 31.1 2j.2 * I.2 234.4 t 1.5-F 
Kidney 49.2 f S.8 482-7 rt: 2.8 42.1 i: 6.5 449.0 i: 40.4 
Lung 137.0 f 13.5 893.0 rf: 62.3 1 IO.0 * 7.1 599.4 & 32.54 

* See legend of Table 2 for experimental details. The results are expressed as the mean + 
standard error (n = 4). 

i These values are significantly different from the controls (P < 0.05). 
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proJ!l hydroxylase. Earlier results in L-929 fibroblasts 
suggested that iliactiLe enr~me protein can be con- 
verted to active cnzymc 120. 211. The decrease in the 
ratio of inactive to active enzyme in the uterus after 
rstradiol-I 7/1 could he due to a similar con\crsion. 
It is possible that this mechanism, is in part. rcspon- 
sible for the increase in proljl hydroxylasc activity 
seen after the administration of estradio-J 7/I. 

In addition to altering proI! hydroxqlase activit) 
in the uterus. estradiol- 17/I administration also caused 

significant changes in the quantitp of this enzyme in 
heart. lung and kidnc! of the immature rat. In con- 
trast to findings in the uterus. both the proI> I hydroxy- 
lax activity and the amount of cross-rcactmg protein 
were reduced in these tissues. 

Estradiol-170 C;IIISCS an increase in the activity of 
other enrymes in the uterus such as phosphofructo- 
kinase [22]. It has also betm reported that CAMP 
and dibut!ryl cAMP cause a marked increase in utcr- 
ine wet weight ;md in the acti\,ity of uterine phospho- 
fructokinase [ I6 171. These investigators suggest that 
the cstradio- 17/I-st~mulatcd increase\ arc mediated 
through cyclic nucleotides. In our studies. a small in- 
crease in uterine wet weight occurred after the 
adlninistration of large intrapcritoneal doses of 
cAMP but not after dibutqrql CAMP; the activity of 
prolhl hqdroxylasc W;IS unaffcted. Theophylline has 
been reported to significantly increase uterine wet 
weight (50 per ant) and the activit); of hexokinase, 
phosphofructokinase and pqruvatc kmasc in the im- 
mature rat [Xi]. In the latter study. theophylline was 
:IISO reported to potentiate the action of a submaxi- 
mal dose of estradiol- 17/i. A more modest increase in 
uterine wet weight (24 per cent) was observed in our 
studies but there was no augmentation of the effect 
of ;I submaximal dose of cstradiol- 17/I. Although the 
dose of theophylline we used was less than that 
reported above as stimulating these clfects. a 50 pet 
cent mortality occurred. Theophylline administration 
did not alfect prolyl hydroxylase activity of the uterus. 
The reaon for these ditJ’erenccs is not immediately 
apparent but could bc related to experimental differ- 
cnccs such as the route of theophylline administration 
or the strain of rat emploqcd. There are other reports. 
however. whose results are Gmilar to our own 
124.251. These findings do not support the suggestion 
that cyclic AMP mediates the action of estrogens in 
the uterus. 
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