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Androgen and the myo-Inositol Content of Male Accessory Organs of the

Rat.*

(23492)

R. M. MeLampry AND R. B. MasonN
lTowa Agricultural Experiment Station, Ames

The function of inositol in animal and plant
physiology has been the subject of many in-
vestigations since its discovery more than one
hundred years ago by Scherer(1). Inositol
is required for growth of certain yeasts(2) and
mice(3), and a dietary deficiency of this fac-
tor in hamsters is associated with reproduc-
tive disturbances(4). The importance of in-
ositol as a lipotropic substance has been es-
tablished(5). Furthermore, it has been dem-
onstrated that myo-inositol is an essential
growth factor for normal and malignant hu-
man cells in tissue culture(6,7). Mann(8)
has reported the occurrence of relatively large
quantities of free inositol in the seminal vesi-
cles of the boar. Inositol was present to the
extent of 2 to 3 g per 100 ml of seminal
vesicle secretion.

The investigation presented here deals with
the myo-inositol content of the male accessory
organs of the rat during growth and the influ-
ence of androgen on the myo-inositol content
of these organs. The significance of inositol in
male accessory organs and secretions is ob-
scure. It may be involved in the carbohydrate
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metabolism of these organs. Stetten and Stet-
ten(9) demonstrated that deutero-labeled in-
ositol is converted to glucose by the rat.
Daughaday et al.(10) using glucose uniform-
ly labeled with C* showed that in the imma-
ture rat and chick embryo endogenous syn-
thesis of inositol occurs.

Methods. Male rats of the Holtzman strain
were used in this investigation and were fed
Purina Laboratory Chow and raw carrots. The
seminal vesicles, coagulating glands, dorsal
and ventral prostates, and Cowper's glands
were used in this study. Secretion-free organs
were prepared by splitting glands lengthwise
and removing the secretion by blotting on filter
paper. Bilateral castration was performed on
animals in which the effects of gonadectomy
and androgen replacement were studied. A
period of at least 20 days was allowed follow-
ing castration for the regression of the male
accessory organs. Testosterone propionate in
oilt was given subcutaneously in daily doses
of 500 ug. The selective uptake of myo-inosi-
tol by the seminal vesicles and dorsal prostates
of castrate rats was studied. Myo-inositol was
administered by stomach tube (25 mg per 100
g body wt) to fasting castrate and hormone-
treated castrates 12, 8 and 4 hours before they
were sacrificed. Myo-inositol was isolated and

t Peranderen, Ciba Pharmaceutical Products, Sum-
mit, N. J.
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TABLE 1. Effect of Acid Hydrolysis on Recovery of Myo-inositol Added to Rat Accessory
Orguans,

uf myo-inositol

~ % Avg %
Organ Sample  Added  Sample Recovered recovery recovery

Seminal vesicles 1 0] 9161

2 1400 10492 1331 95
Coagulating glands 1 0 1400

2 280U 4140 2740 98
Dorsal prostates 1 0 3450

2 1000 4550 1100 110 101

identified from pooled accessory organs of
mature rats using the method of Halliday and
Anderson(11). The isolated compound gave
a melting point of 222-223°C. Furthermore.
myo-inositol hexacetate (mp 217°C) was pre-
pared from the isolated myo-inositol. Micro-
biological assays for inositol were carried out
using Newurospora crassa 37401 according to
a procedure described by Beadle(12). Acces-
sory organs to be assayed were removed from
the animals, weighed and hydrolvzed in 4N
sulphuric acid in an autoclave for 2 hours at
15 b pressure. Hydrolyzates were adjusted
to a pH of 5.5 with sodium hydroxide and
diluted to volume prior to assay. Recovery
assays were carried out in which different
levels of myo-inositol were added to samples
of seminal vesicles, coagulating glands, and
dorsal prostates before hydrolysis. These data
are presented in Table I. It is noted that the
average recovery was 101%. These data
would suggest that little, if any, mvo-inositol
is lost during the hydrolysis procedure. Dur-
ing this investigation it was found that the
myo-inositol present in the male accessory or-
gans of the rat is available to Newrospora
crasse without prior acid hydrolysis. Tissue

may be prepared for assay by homoge-
nization and subsequent centrifugation or fil-
tration or dialysis.

Results. Animals were selected at different
stages of maturity to furnish data in the myo-
inositol content of rat male accessory
organs during development. These data
are presented in Table II. The effects of
castration and androgen replacement on the
mvo-inositol content of rat accessory organs
are presented in Tables IIT and 1V, respec-
tively. Data are presented in Table V show-
ing the influence of androgen replacement and
stomach-feeding of myo-inositol on the semi-
nal vesicles and dorsal prostates of the cas-
trate rat.

Discussion. The data presented in Table
1 show increases in weights and myo-inositol
contents of male accessory organs during
growth of the rat. The marked differences
noted between Groups 4 and 5 occurred at the
time of increased gonadal androgen produc-
tion at puberty. The myo-inositol concentra-
tion increased during growth of the seminal
vesicles, coagulating glands and dorsal pros-
tates whereas a decrease in concentration was
noted in the dorsal prostates and Cowper’s

TABLE II. Changes in Myo-inositol Content of Male Accessory Organs during Growth.

Coagulating Cowper’s
Seminal vesicles glands Dorsal prostates Ventral prostates glands
Animals  Body Wt Inositol Wt Inositol Wt Inositol Wt Inositol Wt Inositol
pergroup wt(g) (mg) (wg)  (mg) (ug) (mg) (ug) (mg) (ug)  (mg) (u8)
10 63* 8* 20* 3* 10* 13* 58* 29* 75% 1* 2%
10 88 12 26 5 14 18 81 42 97 2 3
10 122 23 59 7 29 26 136 46 135 3 5
10 147 27 69 10 49 32 162 59 162 5 7
5 190 90 269 23 87 a7 332 119 261 19 21
b} 219 271 763 53 203 101 576 174 366 33 31
5 262 466 1613 72 275 112 672 225 463 42 42
5 385 945 5239 151 664 244 1704 594 978 67 44
* Mean



Inositol
(ug)

Ventral prostates Cowper’s glands
Inositol
(ug) Wt (mg)

Wt (mg)

Inositol
(ng)

Dorsal prostates

Wt (mg)

Coagulating glands
Inositol
Wt (mg)  (u8)

Inositol
(u8)

Seminal vesicles

Wt (mg)

TABLE III. Effect of Castration on Weight and Myo-inositol Content of Secretion-Free Male Accessory Organs of the Rat.

castration per group

Days after Animals
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glands. The average concentration of myo-

o e L e inositol in .the accessory organs expressed as

H 4 H TR 4 HH pg/g of tissue in sexually mature m'ales

5 2 22~ ag (Group 8) was as follows: seminal vesicles

il e 5544; coagulating glands 4397; dorsal pros-

?l:!:l:l & ;‘* g ':] jl:I I:;ens 69184 él vgg;ralrr;})lrostates 164t6 and ;:oagu-

RRE% | 15 £|® BB (o0l in the seminal vesicles, congulating
e )

§ glands and dorsal prostates are higher than

283w - = |RRx3 that reported for other tissues of the rat. For

HA HH 2 ;E %@ H4 4 example, Mitchell and Isbell(13) have re-

NIRRT 5|z 578823 ported the following concentrations of inositol

sl g ~ for various male rat organs expressed as pg/g

SR ] Bl E omleeR liver 640; kidney 1300; spleen 1000; heart

HHH 4 2 B OE|HHH4 650; lung 960; brain 1800 and muscle 220.

RIS iRe pleera Marked decreases were observed in the

o s S I weight and myo-inositol content of secretion-

2 oo free male accessory organs following castra-

II=EN g = SSH tion as shown by the data in Table III. The

il :l ::I 4 g % ‘é% H 4 H 4 concentration of myo-inositol remained ap-

STRE | - g%.‘:: proximately the same in the seminal vesicles

e *3 E RS and ventral prostates but decreased in the

Sowa £ CRE Rt~ coagulating glands, dorsal prostates and Cow-

4 4 H el 8 E|HHHH per’s glands. The myo-inositol concentration

IR SN § Erhpdo of the seminal vesicles and ventral prostates

E T was higher 2 days following castration than in

- the normal animal indicating that the inositol

Ep~iaie ) 53 —353 content of these organs does not decrease as
i'\i'ilil sl 559 li‘ i'f;' rapidly as does the organ weight.

R i g é“ﬁ =5 55 Testosterone propionate (500 pg per day)

el 2 was administered to groups of 20-day castrate

TIG:I:I:I ;l cgzs é, g C:[“ﬁ:‘:‘ . :inales for periods of 5, 10 and 20 days. .The

Sont | 2l s s lzsgg |« ata are presented in Table IV. _The w-ejlghiis

= gIl° B| ==y of male accessory glands and their myo-inosi-

g ~wot | 5 tol content returned to normal following 10

Rk g = N2 (S days of hormone injection. However, after 20

HHHH %l g S| HHHH|+~  days of treatment the weights of the seminal

SR B2 23|28 vesicles had increased 18 times, coagulating

we s 27 |TREE lands 10, dorsal prostates 8 nirl rostates

Co LR S m; %Sar;nd C’owper’s Pg)glan(;ise; ,I‘),?lrinz; Fh:ss:me

=27 . S E @ NS .

1 +|:| H| X 2 51 jéf HHHT period tl.le myo-ipositol increased 72 times in

ggg% H A g g%gg the semmal. vesicles, 28 in the coagu'latmg

@ = |« glands, 23 in the dorsal prostates, 23 in the

2 ; . @ ventral prostates and 7 in the Cowper’s glands.

" g = =3 +| A comparison of the data obtained from cas-

TR E ﬁ E 8 |'°*'®' | S trates receiving androgen for 20 days (Table

35 & <3 2 IV) with that from mature, intact males

z 5 eg 5 (Group 8,‘ Taple IT) indicates that thf: weight.s

cmcg § 2 2 2 ;‘5 cwsg g and myo-mosztol contents of the seminal vesi-

* 55:?%‘3 +  cles, coagulating glands, dorsal prostates and

l ventral prostates of the hormone treated
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TABLE V,
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Effect of Androgen and Feeding of Myo-inositol on Myo-inositol Coneentration in Seminal

Vesiele and Dorsal Prostate Tissues of Castrate Rats.

——Treatmentt——

Testos- ——Seminal vesicles—— ~——Dorsal prostates——
Animal wt Animals terone Inositol Inositol
g) per group propionate Inositol Wt (mg) (ug/g) Wt (mg) (ug/g)
380 + 1 9 — — 63 + 1* 1570 -+ 133* 31+ 2% 2058 = 162*
388 + 10 9 — + 61 + 3 1705 + 148 30 =2 2439 + 188
3+ 6 Y + — 148 + 9 1394 + 130 70 +3 2591 + 199
406 = 6 9 + + 155 + 7 1606 + 95 72+3 3489 + 227

*Mean + SE,

t Testosterone propionate, 300 ug, 60, 36 and 12 hr betore killing; myo-inositol, 25 mg/100 g wt, 12,

8 and 4 hr before killing.

animals were greater than those of the intact
males.

The myo-inositol present in male accessory
glands may be synthesized by these organs as
well as selectively accumulated from the blood.
In the latter case. it may be produced by bac-
terial action in the alimentary tract or synthe-
sized in other organs. Halliday and Anderson
(11) isolated myo-inositol-C'* from carcasses
of rats which had received injections of glu-
cose-1-C™. Data on the selective uptake of
m vo-inositol by the seminal vesicles and dor-
sal prostates of castrate animals are presented
in Table V. The myo-inositol contents of the
seminal vesicles and dorsal prostates of the
myo-inositol fed group were not significantly
different from the control group not receiving
this substance. However, when similar myo-
inositol fed animals were given androgen, the
dorsal prostates showed a significant increase
(P = 0.01) in concentration. There was no
significant increase in #yo-inositol concentra-
tion in the seminal vesicles of hormone treated
animals receiving myo-inositol. Tt is of inter-
est that Gunn et al.(14) have observed that
the dorsolateral prostate of the rat concen-
trates Zn® from 15 to 25 times more than any
other organ,

Summary. The myo-inositol content of
male accessory organs was determined in
growing, adult, castrate and androgen treated
castrate rats. The myo-inositol concentration
(pg/g/gland) was 5544 in the seminal vesi-
cles, 4397 in coagulating glands. 6984 in dorsal
prostates, 1646 in ventral prostates and 657

in Cowper's glands of mature animals. The
mvo-inositol content of the male accessory
organs is dependent upon androgen. This
relationship may be either a direct effect of
male hormone on myo-inositol synthesis or an
indirect response resulting from its action
upon the total activity of the male accessory
organs. It was demonstrated that the dorsal
prostates can selectively accumulate myo-
inositol in androgen treated castrate rats.

1. Scherer, J., Ann. der Chem. und Pharm., 1850,
73, 322.
2. Eastcott, E. V., J. Phys. Chem., 1928, v32, 1094.
3. Woolley, D. W., J. Biol. Chem., 1941, v139, 29.

4. Hamilton, J. W., and Hogan, A. G., J. Nutr.,
1044, v27, 213.

5. Gavin, G., and McHenry, E. W., J. Biol. Chem.,
1941, v139, 485.

6. Eagle, H., Oyama, V. I., Levy, M., and Free-
man, A., Science, 1956, v123, 843.

7. Gever, R. P., and Chang, R. S., Proc. Soc. Exp.
Bior. anp MEep., 1957, v93, 315.

8. Mann, T., Proc. Roy. Soc. (London) Series B,
1034, v142, 21.

9. Stetten, M. R, and Stetten, D., Jr.,
Chem., 1046, v164, 85.

10. Daughaday, W. H., Larner, J., and Hartnett,
C., ibid., 1955, v212, 869.

11. Halliday, J., and Anderson, L., ibid., 1955, v217,
797.

12. Beadle, G. W, ibid.,

13. Mitchell, H. K., and Isbell,
Texas Publ. 1942, no. 4237, 37.

14. Gunn, S. A, Gould, T. C., Ginori, S. S., and
Morse, J. G., Proc. Soc. Exp. BioL. ANpD MED,, 1955,
v88. 336.

J. Biol.

1944, v136, 683.
E. R, Univ. of

Received September 3, 1957. P.S.E.B.M,, 1957, v96.



