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Androgen and the myo-Inositol Content of Male Accessory Organs of the 
Rat." (23492) 

R. M. MELAMPY AND R. B. MASON 
Zowa 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 Ithe 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 Ithe rat. 
Daughaday et at?. ( 10) using glucose uniform- 
ly labeled with C14 showed that in Ithe 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 a t  least 2 0  days was allowed follow- 
ing castration for the regression of the male 
accessory organs. Testosterone propionate in 
oil+ was given subcutaneously in daily doses 
of 500 pg. The selective uptake of myo-inosi- 
to1 by the seminal vesicles and dorsal prostates 
of castrate rats was studied. Myo-inositol was 
administered by stomach tube ( 2 5  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 
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01'g:Ins. 
TABLE I. Effect of Acid Hydrolysis 011 Rccovery of Myo-inositol Added to Ra t  Accessory 

p,q jjtj/o-iiiositol 
J I % A v g %  

0rg:iii Saiiiple A(ldcvl S;t niplc Rccovcwd recovery recovery 

Seiiiiiial vesiclcs 1 0 9161 
'7 1400 10.153 1331 95 

2 28Ou 41-40 2740 98 

2 

Co:tgulatiiig glnii(ls 1 ( J  1400 

Dorsal 1)rostntcts 1 n 3-150 
IOlllJ 4550 1100 110 101 

_____ -~ 

identified from pooled accessory organs of 
mature rats using the method of Halliday and 
Anderson ( 1 1 ). The isolated compound gave 
a melting point of 222-223°C. Furthermore. 
myo-inositol hexacetate (mp 2 17°C) was pre- 
pared from the isolated myo-inositol. Micro- 
biological assays for inositol were carried out 
using Xeurospora C ~ Q S S Q  3 740 1 according to 
a procedure described by Beadle ( 12 ) . Acces- 
sory organs to be assayed were removed from 
the animals, weighed and hydrolyzed in 4N 
sulphuric acid in an autoclave for 2 hours a t  
15 lb 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. I t  is noted that the 
average recovery was 101%. These data 
would suggest that little. if  any, myo-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 . \ ' C U I Y I S ~ ~ ~ Q  

C ~ Q S S Q  without prior acid hydrolysis. Tissue 

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

Rcsults. Animals were selected a t  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 11. The effects of 
castration and androgen replacement on the 
vzyo-inositol content of rat accessory organs 
are presented in Tables I11 and IV, 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. 

The data presented in Table 
11 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 a t  puberty. The nzyo-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 

Discussion. 

TABLE 11. Changes in Myo-inositol Content of M :ilc Accessory Organs during Growth. 

Scniinal resicl(bs glands 1 hrsa l  prostates Ventral prostates glands 
Coagulating Cowper's 

Aninials 13ody Wt Iiiositol W t  Inositol I Y t  Inositol W t  Inositol W t  Inositol 
pergroup 11% (tY> (mg> b g >  (w> (/a) !"%) ( p g )  (mg) (mg> (EL& 

1 0  
10  
10 
10 
5 
3 

a 
5 

63" 8" 
88 12 

7 22 22 
14'7 - I  

190 90 
219 2 i 1  
262 466 
385 945 

.> - 

" 0 "  

2fi 
59 
ti9 

269 
i( i3 

1613 
5239 

~~~~~~~ 

3" 10* 13* 
5 14 1s 
7 29 2fi 

3 2 l o  49 
23 87 ; ) I  

a;) 203 1f ) l  
72 275 112 

151 664 244 

-- 
- -  

58" 29" 75" 
81 42 97 

13(i 46 135 
162 59 162 
332 119 261 
57(i 174 366 
672 225 463 

1704 594 978 

1" 2* 
2 3 
3 5 
5 7 

19 2 1  
33 31  
42 42 
67 44 

* Mean. 
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glands. The average concentration of myo- 
inositol in the accessory organs expressed as 
pg/g of tissue in sexually mature males 
(Group 8) was as follows: seminal vesicles 
5 544 ; coagulating glands 439 7 ; dorsal pros- 
tates 6984; ventral prostates 1646 and coagu- 
lating glands 657. The concentrations of myo- 
inositol in the seminal vesicles, coagulating 
glands and dorsal prostates are higher than 
that reported for other tissues of the rat. For 
example, Mi,tchell and Isbell ( 13) have re- 
ported the following concentrations of inositol 
for various male rat organs expressed as pg/g 
liver 640; kidney 1300; spleen 1000; heart 
650; lung 960; brain 1800 and muscle 220. 

Marked decreases were observed in the 
weight and myo-inositol content of secretion- 
free male accessory organs following castra- 
tion as shown by the data in Table 111. The 
concentration of myo-inositol remained ap- 
proximately th-e same in the seminal vesicles 
and ventral prostates but decreased in the 
coagulating glands, dorsal prostates and Cow- 
per's glands. The myo-inositol concentration 
of the seminal vesicles and ventral prostates 
was higher 2 days following castration than in 
the normal animal indicating that the inositol 
content of these organs does not decrease as 
rapidly as does the organ weight. 

Testosterone propionate (500 pg per day) 
was administered to groups of 20-day castrate 
males for periods of 5, 10 and 20 days. The 
data are presented in Table IV. The weights 
of male accessory glands and their myo-inosi- 
to1 content returned to normal following 10 
days of hormone injection. However, after 20 
days of treatment the weights of the seminal 
vesicles had increased 18 times, coagulating 
glands 10, dorsal prostates 8, ventral prostates 
18 and Cowper's glands 6. During the same 
period the myo-inositol increased 72 times in 
the seminal vesicles, 28 in the coagulating 
glands, 23 in the dorsal prostates, 23 in the 
ventral prostates and 7 in the Cowper's glands. 
A comparison of the data obtained from cas- 
trates receiving androgen for 20 days (Table 
IV) with that from mature, intact males 
(Group 8, Table 11) indicates that the weights 
and myo-inositol contents of the seminal vesi- 
cles, coagulating glands, dorsal prostates and 
ventral prostates of the hormone treated 
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T.\ ETAE V. Effect of Androgen and Feeding of 171i/o-iiiositol on Myo-inositol Concentration i n  Seminal 
Vesicle a n d  Dorsal Prostati' Tihsiiw of (':istrnte Rats. 

-Trea t in en t t - 
Testos- -Sviiiiii:il vesicles----, --Dorsal prostates--7 

Ali imil  wt L \ ~ i i i ~ ~ ; ~ l s  tcronc Iiiosi to1 Inositol 
(g>  per group propionate Tnositol I V t  (mg) ( p g / g )  U't (mg) (cLg/g) 

:is9 -+ 4' !I - - W, _+ 1" 1 5 i O  133" 31 2* 2058 & 162* 
: i X H  & 10 9 fil 2 3 1 i O 5  t 148 30 3 2439 & 188 

2591 5 199 
+ 

;I;(; 2 t i  !I + - 14s 2 9 1394 & 110 
1.5.5 2 7 lCiO(i 2 95 72 -+ 5 3489 5 227 -ICl(i 2 (i 9 + + TO -+ 3 

- 

- > I ~ ~ i l I I  t S.E.  
t Tcstobtchroiie I)ropioii:itc, 500 @g, 60, 36 aiitl 12 111 .  1)ctforc killing ; myo-iiiositol, 25 ing/lOO g wt, 12, 

8 al id  4 lir bcforc 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. 
I n  the latter case. it may be produced by bac- 
terial action in the alimentary tract or synthe- 
sized in other organs. Halliday and Anderson 
( 1 1 ) isolated my-inositol-C1 * from carcasses 
of rats which had received injections of glu- 
cose-l-C''. Data on the selective uptake of 
niyo-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 r n j w  
inositol fed animals were given androgen, the 
dorsal prostates showed a significant increase 
(P  = 0.01) in concentration. There was no 
significant increase in ntJlo-inosi to1 concentra- 
tion in the seminal vesicles of hormone treated 
animals receiving mJwinosito1. I t  is of inter- 
est that  Gunn et  aZ.( 14) have observed that 
the dorsolateral prostate of the ra t  concen- 
trates ZnG5 from 15 to 25 times more than any 
other organ. 

Summary. The nzyo-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 
niyo-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 
L!pon 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. 
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