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Abstract 

Arneja D. V., D. Chand, G. C. Georgie: Age influenced Variations in Plasma 
Cholesterol, Testicular Cholesterol and Testicular Ascorbic Acid of Prepubertal Turkeys 
(Meleagris gallopavo). Acta vet. Bmo, 50, 1981: 53-59. 

The blood plasma and testicular cholesterol and testicular ascorbic acid concen
trations were determined in prepubertal male turkeys at different periods between 135 
and 235 days of age and were related to testicular maturation. Plasma cholesterol 
concentration was negatively correlated with testicular weight (r = -0.48, P < 0.01) 
and showed a decline with age from 8.12 to 3.84 mmol.l-1 during the period. A sta
tistically non-significant decline in testicular cholesterol concentration (101.27 to 
40.36 ",mol/g wet weight) Was observed. The testicular ascorbic acid concen
tration showed a significant (P < 0.01) fall, from 97.7 to 18.5,tmol/g wet weight, 
between 145 and 175 days of age. During the study period, testicular weight steadily 
increased from 0.663 to 21.326 g and showed a size asymmetry with the left testicle 
being almost double in weight than the right. 

Maturation, testicular mass. 

The relationship of cholesterol concentrations of testicular tissue to maturation and steroidoge
nesis (Massa and Aoki 1976; Ikegwuonu and Aire 1977; Chand et. a!. 1978) as well as sper
matogenesis (Kanwar et al. 1977) in that tissue have been studied in birds. Attempt has also 
been made to study the testicular ascorbic acid depletion in phases of increased steroidogenic 
activity during testicular growth in cockerels (Chand et a!. 1978) because of the key role this 
phenomenon plays in steroidogenesis (Kitabachi 1967). Though changes in testicular weights 
at different ages have -been reported for turkeys (Zidkih 1962; Burke 1973), the authors have 
not come across reports where estimates of testicular cholesterol or ascorbic acid concentrations 
have been made and related these to testicular maturation in this species. This paper presents 
the results of the investigation carried out to establish the age influenced changes in testicular 
cholesterol and ascorbic acid concentration to testicular growth in turkeys (Meleagris gallopavo), 
and to enquire into the possibility of existence of a relationship between the levels of these tissue 
constituents to testicular maturation. Simultaneously, estimates of testicular lipid concentrations 
were also made and the changes in testicular cholesterol concentrations were related to the total 
lipid chilnges of testes. The circulating plasma cholesterol concentration has been correlated to 
the changes in testicular weight and its cholesterol content, as there are conflicting reports that 
plasma cholesterol levels are influenced by gonadal activity in birds (Hoffman 1960; Anisko 
1974). 

Materials and Methods 

Beginning with the age of 135 days, Broad-Breasted Bronze turkey tcms (Meleagris gaUopavo) 
were sacrificed by decapitation in batches of 5 at 135, 145, 175, 195 and 215 days age. At 235 
days of age only 4 toms were slaughtered. The schedule of slaughter was discontinued when other 
toms of the same hatch left with females showed successful mounting which resulted in the pro
duction of fertile eggs. Before sacrifice, the live weights were recorded and bloed samples were 
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taken in heparinized tubes from wing veins for plasma cholesterol estimation (Zlatkis et aJ. 
1953). The testes were removed immediately after decapitation, cleaned of other tissue debris, 
blood etc. and weighed to the nearest mg. Either the whole or a fraction weighing not more than 
1 g fr0m the right-side testicle was used for the estimation of testicular ascorbic acid (Dassgupta 
et aJ. 1962) after homogenization in 5 % trichloroacetic acid at 1 to 4°C. Simultaneously, the 
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left testicle was utilized for lipid 
estimation gravimetrically from a 
chloroform methanol (2: 1 v/v) ex
tract (Folch et aJ. 1957). A suitable 
aliquot of the above lipid extract 
was used for the estimation of testi
cular cholesterol (Zlatkis et aJ. 
1953). 

Results and Discussion 

Plasma cholesterol 

o '- ' , , " 0 
<O-sao 0-501- 2501- 5-001- 7-501- 10·001- >12·501 

The average plasma chole
sterol levels of the birds at 
each slaughter and fresh total 
testes mass are presented in 
Figure 1. Plasma cholesterol 
concentration declined from 
8.12 mmoljl at first slaughter 
at the age of 135 days to 
3.84 mmoljl by the last 
slaughter at 235 days age. 
The values obtained in this 
study were higher than those 
reported for adult turkey toms 
(Kirchner et al. 1951) 
and toms of 13 weeks age 
(Lisano and Kinnanser 
1977). The decrease in the 
plasma cholesterol was found 
to be statistically significant 
(P< 0.01). The data obtained 
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Fig. 1 
Mean testicular cholesterol and ascorbic acid concen

tration at different testicular sizes in turkeys 

Table 1 

Testicular tissue cholesterol (mean ± S. E.) of turkeys at different ages 

Age 
(d) 

135 

145 

175 

195 

215 

235 

pmol.g-1lipid 

571.52 ± 61.318 
(22.09) 

488.71 ± 118.137 
(20.89) 

494.25 ± 102.594 
(19.10) 

397.13 ± 23.638 
(15.35) 

497.43 ± 52.500 
(19.22) 

388.19 ± 47.301 

Testicular cholesterol 

,umoI.g-l testis tissue rmol/testis 

101.27 ± 51.387 33.57 ± 7.085 

40.36 ± 4.841 41.44 ± 10.573 

20.18 ± 1.533 117.31 ± 13.421 

17.46 ± 1.541 121.30 ± 32.167 

16.94 ± 1.106 201.02 ± 45.352 

15.61 ± 1.329 225.95 ± 44.100 

Figures within parenthesis in the 2nd column indicate the % cholesterol contained in testicular total lipid. 
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in the present snidy showed that the decline in the level of plasma cholesterol had 
a definite relationship to the pattern of increment of testicular mass· and it became 
steady, coincident with the achievement of a steady state in the relative mass of 
testis (Table 3 and Fig. 1). Correlation coefficient (r) calculated between testi
cular mass and plasma cholesterol concentration was - 0.478 (P < 0.01). A low 
order positive correlation (r = 0.211) also existed between plasma cholesterol 
and testicular cholesterol concentration. This pattern was definitely at variance 
with that reported for chicken (Chand et a1. 1979) and pigeons (Hoffman 1960) 
where no such relationship was found. Species differences with respect to role of 
gonadal hormones in plasma cholesterol regulation definitely exist (Cook 1958) 
and, therefore, possibility of androsterone bringing about a hypocholesteremic 
effect, as reported in humans (Hillman et al. 1959) and in some experimental 
animals (S t ei n b er g 1961), cannot entirely be ruled out in this species as the pos
sible cause of plasma cholesterol drop vis-a-vis testicular growth. 

Testicular cholesterol 

The range of cholesterol concentration was very wide, strating at an average 
of 101.27 ,umol/g at 135 days of age to 15.61 ,umol/g at 235 days age (Table 1). Ana
lysis of variance conducted on the data revealed non-significant age-induced va
riability in testicular cholesterol concentration; not surprising because there 
were very high individual variations in the cholesterol concentration. When the 
data were regrouped on the basis of testicular mass (as depicted in Fig. 2) without 
taking age into consideration, analysis of variance still did not indicate signifi
cant variation in testicular cholesterol concentration. The testicular cholesterol 
concentration was more or less similar at all testicular sizes, within a weight 
range of 0.5 to 12 g, in spite of the clear indication of increase in testicular mass 
as age advanced (Fig. 1). However, the results of the present study do not prec
lude the existence of a period having very high testicular cholesterol at ages ear
lier than 135 days. 

In birds with a clear seasonal breeding pattern, accumulation and depletion 
of cholesterol during changeover from inactive to active testis have been linked 
to active steroidogenic and spermatogenic activity (Hoffman 1960; Anisko 1974; 
Kanwar et·a1. 1977). The clear negative relationship between cholesterol concen
tration and testicular weight in chicks have been interpreted to mean a clear asso
ciation of cholesterol depletion to the growth of the testes (C han d et a1. 1979). Our 
observation with turkeys, reported herein, do not lead to such clear interpretation. 
This, however, does not rule out the existence of such relationships; what might 
have happened is that the degree of cholesterol depletion in relation to the size of 
the testicular tissue might be so low that it fails to get reflected in such estimations 
of total tissue cholesterol concentrations (J ohnson et a1. 1970). In this species, 
studies on cellular levels might be more relevant in this connection. Recent stu
dies employing testes of 7-day-old chicks (Massa and Aoki 1976) have shown 
that stimulation of steroidogenesis by a proper tropic hormone was always accom
panied by depletion of cholesterol esters stored in the lipid droplets of the Leydig 
cells of testes. There is also the possibility that the ratio of cholesterol esters to 
free cholesterol rather than the total cholesterol per se may be changing (I keg
wuono and Aire 1977). 
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Testicular ascorbic acid 

The testicular ascorbic acid concentration is given in Table 2. At the beginning 
of the study the testicular ascorbic acid was 97.7 ± 44.6 flmol/g wet mass which 

22 11 dropped steeply (P<O.OI) 
at the time of3rd slaughter 
by 175 days of age to 18.5 ± 
± 11.9 to 30.6 ± 39.7 
flmol/g. During this time 
there was a consistent in
crease in testicular mass. 
The results with respect 
to decline in ascorbic acid 
and increase in testicular 
mass agree with the obser
vations reported in chicks 
(Chand et a1. 1978) and 
rodents (Coste et a1.1953; 
Ehmke et a1. 1956). 
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Table 2 

Direct relationship be
tween tissue ascorbic acid 
depletion and steroidoge
nesis has been established 
(Coste et a1. 1953; Ki
tabachi 1867), in the 
adrenal gland and such a 
relationship has been post
ulated to exist in chick 
testicular tissue (Chand 
et a1. 1978). By this crit
erion, it may be possible 
to presume that activetesti
cular steroidogenic process 
in relation to testicular 
maturation started be-

Fig. 2 
Testicular mass and plasma 
cholesterol concentration in 

turkeys at different ages 

Testicular tissue ascorbic acid (mean ± S. E.) of turkeys at different ages 

Age 
(d) 

135 
145 
175 
195 
215 
235 

(Hmol. g-l testis tissue) 

97.74 ± 44.598 
96.09 ± 18.537 
18.51 :~ 1.192 
25.04 ± 1.987 
18.26 ± 3.208 
30.63 ± 3.974 

Testicular ascorbic acid 

",mol/testis 

64.80 
187.57 
110.41 
270.66 
342.12 
653.22 
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tween 145 and 175 days age in turkeys. Because of lack of data for a considerable 
numbers of days between these two ages, it is not possible to pin-point the exact 
time of start of ascorbic acid depletion. 

Analysis of variance of the data on testicular ascorbic acid concentration after 
re-grouping according to testicular size (Fig. 2) revealed a significant effect of 
testicular size (P < 0.01). The testicular ascorbate is more or less at similar level 
at testicular sizes above 0.501 to 2.500 g (Fig. 1) and testicular sizes smaller than 
this with high ascorbate levels were present at ages lower than 175 days (Table 3). 

One would have expected cholesterol depletion to occur around or later to 
the date of ascorbate depletion, as is the case in chicks (Chand et al. 1978, 1979) 
because cells in advanced stages of spermatogenesis are implicated in the deple
tion of cholesterol in the testes (J ohnson et al.1970). The data obtained in pre
sent study is at variance with this pattern. 

Testicular growth 

The live mass at slaughter; and absolute and relative testicular mass are given 
in Table 2. The fresh total mass of testes is given in Fig 1. There was a marked 
asymmetry in the size of the right and left testicle (P < 0.01), the average mass 
of the left testis being more or less double than that of the right one at all ages. 
Asymmetry in testicular size in turkeys have been reported with left testicle 
being larger (Zidkih 1962; Burke 1973). The testicular size started to attain 
a definite and steady proportion to the body mass by 215 days of age (Table 3), when 
the testes reached their maximum relative size and any further growth was iso
metric with body mass. This, perhaps, is an indication that testicular size has 
come to adult proportions by this age. The reported testicular mass in adult Broad 
Breasted White toms is 17.2 g (Anisko 1974) in comparison to 21.326 g at 235 
days age observed in the Brown toms in present study. 

Table 3 

Mean (± S. E.) body and testicular mass at different ages 

I I Testes mass Testes mass i 
Age Live mass 

I I (d) (kg) Right testicle Left testicle 
(% body mass) (g) 

I 
(g) 

I 

135 4.1 ± 0.08 0.20 ± 0.043 

I 
0.46 ± 0.128 0.02 

I 145 4.7 ± 0.28 0.64 ± 0.310 1.32 ± 0.476 0.04 
175 7.0 ± 0.22 2.86 ± 0.617 5.96 ± 0.685 0.13 

I 
195 7.2 ± 0.19 3.97 ± 0.786 

I 
6.84 ± 1.262 0.17 

215 8.4 ± 0.18 6.61 ± 1.548 12.13 ± 2.492 0.22 
I 235 9.7 ± 0.17 I 7.09 ± 0.942 14.23 ± 2.370 0.22 
I 

Vekove zmeny cholesterolu V krevni plazme a kyseliny askorbove a cho
lesterolu V testes prepubertalnich krocanti (Meleagris gallopavo) 

V krevni plazme a testikularni tkani krocanu 135 az235 dnu starych byla stano
vena koncentrace cholesterolu a v testes i koncentrace kyseliny askorbove. Kon
centrace cholesterolu v plazme byla v negativni korelaci s hmotnosti varlat (r = 
= -0.48, P < 0.01) a klesala s vekem z 8.12 na 3.84 mmol.l-1• Ve varlatech 
neryznamne poklesla ze 101.27 na 40.36,umol!g mokre vahy. Koncentrace ky-
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seliny askorbove ve varlatech krocanu 145 az 175 dnu starych vyznamne (P <0.01) 
klesla z 97.7 na 18.5 ,umol/g mokre vahy. Hmotnost varlat vzrostla z 0.66 na 21.33 g, 
pficemz leve varle dosahlo hmotnosti temer dvojnasobne nez prave. 

B03HHKalOrn;He C B03paCTOM BapHallHH ypOBHH XOJIeCTepHHa B IIJIa3Me 

H XOJIeCTepHHa H aCKop6HHOBOH KHCJIOTLI B ceMeHHHKax MaJIQ.1IeTHHX HH.IUOKOB 

EbIJI orrpe.neJIeH ypOBeHb XOJIeCTepHHa B rrJIa3Me, ypOBeHb XOJIeCTepHHa H ac

Kop6HHOBOH KHCJIOTbI B ceMeHHHKax MaJIOJIeTHHX HH.nIOKOB H rrpOBO,UHJIHCb 

Ha6JIIO,UeHHH HX B CBH3H C C03peBaHHeM ceMeHHHKOB. YpoBeHh XOJIeCTepHHa 

OTJIH'laeTCH oTpHllaTeJIbHOH CBH3bIO C BeCOM ceMeHHHKa (= --0,48, P < 
< 0,01). YpoBeHb XOJIeCTepHHa rrOBbIlIlaeTCJl C c03peBaHHeM ceMeHHHKa C 313,9 
,uo 148,3 MrilOO MJI. Ha6JIIO,UaJIOCb 3Ha'lHTeJIbHOe rrOHH)KeHHe ypOBHH iKHpa ce

r-IeHHHKa (c 123,9 ,UO 21,3 Mr/r) H aKcKop6HHOBOH KHCJIOTbI (c 1,721 ,UO 0,326 
Mr/r ), a TaK)Ke He3HatIHTeJIbHOe rrOHH)KeHHe ypOBHH XOJIeCTepHHa ceMeHHHKa 

(c 39,2 .no 6,6 Mr/r) B B03paCTHOM rrpe,Ue.rre 145·-175 ,UHeil. B TOT )Ke rrepHO.n 

Bee ceMeHHHKOB YBeJIHtIHJICH C 0,663 .no 21,33 r, rrpH 9TOM JIeBbIH ceMeHHHK 6bIJI 

rrO'lTH B ,UBoe 60JIbJlIe rro pa3Mepy, 'leM rrpaBbIH: ceMeHHHK. 
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