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Amount and Distribution of Axnylophosphoryiase in Uterus of the Rat.* 
( 24760) 

The amount and distribution of glycogen i n  
component tissues of the uterus have been de- 
termined in a nunilier of species and iintler i~ 

variety of physiological conditions. I:or the 
rat. histochemical studies have demonstrated 
that cl!-cogen is present jirincip:illy in smooth 
niuscle of the myometrium and to a lesser es- 
tent i n  the lunienal epitheliuin of the enrlo- 
nietrium ( I .2). -4inong steroid ses hornione3. 
estrogens and testosterone promote formation 
of glycogen whereas progesterone does not ;if- 
fect glycogenesis( 2.3.4.5 ) .  1)espite the con- 
side r a 1i1 e 1 it er a t 11 re on met a bol i sin ( f gl~*cc )glen 
i n  the uterus, verj* little is known a h u t  thr 
activitj. of enzymes concerned with synthesis 
and utilization of glycogen in  this organ. 
Goldberg. cat (I/. ( 6 )  . employing a histochemical 
)row d 11 re that 1) rohabl y demons t ra t ed co ni - 

h i e d  actions of aiiiyloi~hosi'liorylase and 
amylo. 1-4+ 1-6 transglucosidase. reported 
abundant polysaccharide formation in uterine 
musculature of human and rabbit and variable 
activity in endometrium of the former. Tak- 
euchi, et aZ.( 7 ) .  using a histochemical method 
more or less specific for am_vlr)phosphorvlase. 
found intense activity in uterine muscle of 
dog. horse and human. but reported that the 
enzyme \\-as "not readily demonstrable" i n  
uteri of rat and rabbit. The present investi- 
gation was undertaken to determine yuanti- 
tativel!. the activit!. of aml\.loiihosl.>hor~lase i n  
the uterus of rats treated with steroid sex hor- 
mones and to localize the enzyme by histo- 
chemical means. 

Materials and methods. Eighty-five young 
adult female albino rats were used. The ani- 
malj were I&-iterallj- ovariectomized. Uterine 
phosphorylasc was determined quantitatively 
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in 63 rats as follows: One group of 10 con- 
trols received no further treatment. Kemain- 
ing animals were divided into 5 groups of 8 
t ) 12.  injected subcutaneously on each of 3 
imsecutive days with either ( 1  ) 0.1, (2)  0.5. 
(.3 1 .O 112 estradiol benzoate. ( 4 )  0.5 pg es- 
tradiol henmate and 1 ing progesterone con- 
c-iirrentl~.. or ( 5 ) 1 ing progesterone alone. 
( 'r!.stalline hormones were used, daily dose 
;irIniinistered in 0.05 to 0.1 ml of sesame oil. 
'I'wentJT-four hours after last injection the 
;inimals were killed with chloroform, as were 
the irninjected controls. Uteri were removed 
and one horn way weighed to nearest 0.1 mg 
with Roller-Smith torsion balance, then ho- 
niocenized in  chilled J'otter-Elvehjem appara- 
tus. 'I'hrl contralateral horn from each uterus 
\\-as also weighed. then dried under infrared 
lamp to determine amount of dry tissue resi- 
due. Enzyme activity was assayed in dupli- 
c i te  in  0.2 ml aliquots of a 10% suspension 
of homogenized fresh tissue in 0.1 M N a F  fol- 
lowing the procedure of Sutherland and Wosi- 
lait (8) with minor modifications. This meth- 
od utilizes rate of liberation of inorganic P 
from glucose- 1 -phosphate as the measure of 
1)hosiihorylase activity. The results are ex- 
pres.;ed a? 0.01 mg of inorganic P liberated;' 
n i ~ ~  of dry tissue.'lO minutes incubation a t  
.ii ('. 1,ocalization of enzyme activity was 
determined histochemically in the remaining 
2 2  rats as follows: Frozen sections, 25 to 50 
11 thick. were cut on clinical microtome from 
uteri of both untreated castrates and animals 
receiving various amounts of estradiol benzo- 
ate as indicated above. Freshly-cut sections 
were then incubated 30 minutes to 3 hours at 
. S i " { '  i n  the following mixture which was 
adapted from methods of previous workers 
(6 .7 .9 )  : 

glucose-1-phouphzttt: 50 lug 

g!ycogen 50 " 

muscle adenylic acid 10 " 

distilled water 7.5 ml 
s:itnl.att~cl N:1 : 4 c * c 4 ; 4 t c s  sol. 9.5 " 
i lJSlll i  II 8.0 i i i i i t k  
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'I'ABLE: 1. IJteriiit! Yhovyhorylaw Activity in Sex 

Pliosphorylase 

Trcatineiit," animals (mean S.E.) 

Hormone-Treated Ovariectomized Rats. 

No. of activity t 

s 011" 10 2.31 2 .1B 
_---Î  .- ---- 

. I  &E.c# wtwtliol heiir/,o:itc~ 12 2.21 f .22 

.5 puff Iileiir 12 2.02 & .I5 

.5 p g  cAstrailiol benzoate 8 2.92 2 .27 

I 1 .o p g  9 1.79 -I .22 

niid 1.0 mg pro- 
gest erone 

1.0 ing progesterone 12 3.11 & .32 
- 

* Hormones administcrecl subcut,. once daily for  

t Espressed as 0.01 nig of inorganic P liberated 
per nig dry t,ixsue/lO min. incubation a t  37°C. 

The mixture was adjusted to pH of 5.5 with 
0.1N HCl. After incubation the sections 
were rinsed with water, floated onto glass 
slides and air dried. Newly-formed glycogen 
in the sections was visualized in one of 2 ways. 
In most instances slides were placed 5 minutes 
in 70%. 95% and absolute alcohol, each con- 
taining 1% iodine and 276 KI. The sections 
were then cleared in xylene and mounted in 
routine manner. The glycogen was stained 
brick red to brown, the color gradually fading 
after several weeks. In  some instances, after 
formation of glycogen-iodine complex in an 
aqueous solution of 1% iodine and 2% KI: 
the sections were treated with 170 silver 
nitrate followed by a photographic de- 
veloper according to procedure of Lower 
(10) with minor modifications. This results 
in replacement of the red to brown glycogen- 
iodine complex with a permanent ,black pre- 
cipitate of metalic silver. Control sections 
were prepared by procedures outlined above 
except that glucose- l-phosphate substrate was 
omitted from incubation mixture. 

Results. The quantitative measurements of 
uterine phosphorylase activity are summar- 
ized in Table I. Statistical analysis indicates 
that there is no signicant difference in enzyme 
activity between any of the groups of hor- 
mone-treated rats and castrate controls. His- 

3 tl:13's. 

tochemical studies revealed that in all animals, 
regardless of treatment, there was uniformly 
moderate to strong enzyme activity through- 
out the longitudinal and circular muscle of the 
myometrium and irregular and weak activity 
in the lining epithelium of the endometrium. 

I t  is clear from these observations that 
the morphologic distribution of phosphorylase 
in the rat uterus is the same as that of uterine 
glycogen. Since enzyme activity of these tis- 
sues: unlike their glycogen content, is not af- 
fected by castration and estrogen treatment, 
the immediate mechanism involved in deposi- 
tion of glycogen must be other than a change 
in enzyme activity. 

Summary. Amylophosphorylase activity of 
the uterus was determined both quantitatively 
and histochemically in castrate rats and rats 
treated with estrogen and/or progesterone. 
There was no signicant difference in enzyme 
activity between any of the groups of ani- 
mals regardless of treatment. Moderate to 
strong activity was uniformly present through- 
out the myometrium, whereas in the endo- 
metrium there was but irregular and weak ac- 
tivity in the lining epithelium. 
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