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Seasonal Variation in the Plasma Androgens Concentration
of Red Deer
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B a rte c k i R. & Jaczew sk i Z., 1983: S easona l v a ria tio n  in  th e  p la sm a  
an d ro g en s  co n cen tra tio n  of red  deer. A cta  th erio l., 28, 20: 333—336 [W ith 
1 T ab le  & 1 Fig.]

P la sm a  an d ro g en  co n cen tra tio n  w as m e a su re d  in  3 red  d eer stag s 
by rad io im m u n o assay  m o n th ly  du ring  2 o r 3 y ea rs . T he seaso n a l 
ch an g es in  an d ro g en  co n cen tra tio n  w ere  c o rre la te d  w ith  th e  re p ro d u c 
tio n  an d  a n t le r  cycles. T h e  h ig h es t v a lu e s  fro m  14 to  36 ng /m l w ere  
fo u n d  in  S ep tem b e r an d  th e  low est ones fro m  0.2 to 1.5 n g /m l in  A p ril 
an d  M ay.

[In s ti tu te  of G enetics an d  A n im al B reed ing , P o lish  A cadem y of S c ien 
ces, P op ie lno , 12-222 W ejsuny , P o land]

IN TR O D U C TIO N

Plasma androgen concentrations in blood were investigated in the 
follow ing deer species: reindeer, Rangijer tarandus  (Linnaeus, 1758) 
(W hitehead & McEwan, 1973; Leader-W illiam s, 1979); w hite-tailed  
deer, Odocoileus virginianus  (Zimmermann, 1780) (McMillin et al., 1974; 
Bubenik et al., 1977; Brown et al., 1978); roe deer, Capreolus capreolus  
(Linnaeus, 1758) (Barth et al., 1976; Semper<§, 1978; Semp£re et a l ,  1980; 
Semp6r£ & Boissin, 1981; Sem pere & Lacroix, 1982); red deer, Cervus  
elaphus  (Linnaeus, 1758) (Lincoln & K ay, 1979). Lincoln & K ay have  
measured fluctuations in the plasma levels of LH and testosterone in 
2 intact and 3 castrated red deer m ales 6 tim es during the year. The 
blood sam ples were collected at 15-min intervals for 5— 7 h from all 
the animals. They have found that testosterone concentration in blood  
fluctuates strongly not only during the season but also during 24 h.

This single work concerning red deer was performed on males from  
14 to 27 month old. As it is generally known such young males never  
take part in reproduction in natural conditions (Jaczewski, 1981). Nor
m ally the opportunity to serve hinds starts when stags are at least 
4 or 5 years old (Lincoln et  al., 1970). In fact the dominant stags are 
m ostly over 6 year old (Biitzler, 1974). Therefore the purpose of the 
present study was to investigate the fluctuations of plasma androgens 
of red deer stags over 3 years of age.

M A T ER IA L S AND M ETH O D S

T he e x p e rim e n ts  w ere  p e rfo rm ed  on 3 stag s: No. 1, b o rn  M ay 1976, No. 2, b o rn  
M ay 1976 an d  N o. 3, b o rn  Ju ly  1972. A ll th ese  s tag s w e re  ta k e n  off th e ir  m o th e rs  
w hen  3 days old an d  ra ised  on a cow  m ilk . T hey  becam e tam e  d u rin g  th e  p e rio d  
of a n tle r  g ro w th  a n d  v e ry  agg ressive  d u rin g  th e  p e rio d  of h a rd  an tle rs . T he 
a n im a ls  w ere  k e p t in  se p a ra te  pens 25X20 m  on a d ee r fa rm , w h e re  in  n e ig h 
b o u rin g  en c lo su res  a b o u t 40 d if fe re n t re d  d ee r lived . T he stags w e re  fed  a b o u t
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1.5 kg  of co n cen tra te s  p e r  day. F ro m  m id-M ay  to m id -O c to b e r th ey  rece iv e  g reen  
fo d d e r  an d  d u rin g  th e  re m a in d e r  of th e  y e a r  h ay  an d  bee tro o t. A d d itio n a lly  th ey  
rece iv ed  b ran ch es  of d if fe re n t tre e s . E x p e rim en ta l stags belonged  to th e  subspecies 
C e rvus  e laphus  h ip p e la p h u s  E rx leb en , 1777 an d  w eighed  over 200 kg be in g  m uch  
la rg e r  th a n  th e  an im a ls  used  by L inco ln  & K ay (1979), w h ich  p ro b ab ly  belonged

Fig . 1. F lu c tu a tio n s  of p la sm a  an d ro g en  co n cen tra tio n  in  red  d eer stag s. A rrow s 
in d ica te  a n tle r  castin g . R ec tan g les  in d ica te  th e  perio d  of v e lv e t shedding . The 

b ro k en  line  in  D ecem ber an d  J a n u a ry  of 1982 in d ica te  th e  lack  of data .

to th e  subspecies C e rv u s  e laphus  scoticus  L ôn n b erg , 1906. O w ing to  th e ir  size the  
m a n u a l re s tra in in g  w as ra th e r  im possib le  an d  th e  b lood co llections w e re  alw ays 
p e rfo rm e d  a f te r  th e  im m o b iliza tio n  w ith  su cc iny lcho line  ch lo rid e  (S uxam ethon ium  
ch lo ra tu m ). T he b lood  w as co llec ted  fro m  th e  ju g u la r  v e in  c e n tr ifu g ed  im m ediately  
an d  th e  p la sm a  s to re d  a t  ab o u t —20°C. A fte rw a rd s  th e  fro zen  sam p les w ere 
tr a n sp o r te d  to th e  la b o ra to ry . T h e  b lood sam p les w ere  co llected  a b o u t 20th each 
m o n th  d u rin g  th e  fo llow ing  perio d s: No. 1 fro m  Ju ly  1980 to  M ay 1982, No. 2 
fro m  J u n e  1979 to  S e p te m b e r 1981 an d  No. 3 fro m  J u n e  1979 to M ay 1932. In
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D ecem ber 1981 an d  J a n u a ry  1982 the  p lasm a sam ples becam e acc id en ta ly  un fro zen  
a n d  th e re fo re  exc luded  fro m  th e  an a ly s is .

L ev e l of p la sm a  an d ro g en s w as d e te rm in ed  by rad io im m u n o assay 1 acco rd in g  to 
m eth o d  of K o tw ica  & W illiam s (1982) w ith  s lig h t m od ifica tio n s. P la sm a  d u p lica te s  
of 0.5 m l w e re  e x tra c te d  w ith  6 m l d ie th y l e th e r  fo r  30 m in  by sh ak in g . A fte r 
eq u ilib ra tio n  th e  w a te r  p h ase  of th e  e x tra c t  w as fro zen  an d  an  o rg an ic  p hase  
d ecan ted  in to  th e  sc in tilla tio n  v ials. T h an  e x tra c ts  w ere  d ried  an d  red isso lv ed  in 
0.4 m l of e th a n o l an d  h a lf  of th is  vo lum e w as su b je c te d  to R IA . R ecovery  w as 
es tim a ted  b y  ad d in g  ap p ro x im a te ly  2000 dpm  l,2 ,6 ,7-3H -testorone (R adiochem ical

T ab le  1
A n tle r  cycles of th e  e x p e rim e n ta l stags.

S tag  n u m b e r V elvet shedd ing  A n tle rs  casting

Ju ly  28 — Aug. 4, 1980 M arch  3—4, 1981
Ju ly  20 — A ug. 12, 1981 M arch  2—3, 1982
Aug. 9— 11, 1979 A p ril 4—5, 1980
A ug. 18—20, 1980 M arch  12— 13, 1981
Ju ly  30 — A ug. 12, 1981
Ju ly  27 — A ug. 1, 1979 M arch  9, 1980
Ju ly  29 — A ugu. 18, 1980 M arch  2—3, 1981
A ug. 7— 12, 1981 F e b ru a ry  28 — M arch  3, 1982

C en tre , A m ersh am , G rea t B rita in ) to  0.5 m l p la sm a  sam p les an d  e x tr a c te d  as 
desc rib ed  above. R ecovery  av e rag ed  80%. R a b b it a n tise ru m  to  te s to s te ro n e  w ere  
k in d ly  d o n a ted  b y  P ro fesso r R. R em biesa  (In s ti tu te  of P harm aco logy , P o lish  
A cadem y  of Science, K raków ). C ro ss -reac tiv ity  of th is  an tib o d y  w as d escribed  
by K rzy m o w sk i et al., (1981). S en sitiv ity  of m ethod  m easu red  acco rd ing  to A b ra h a m  
(1975) w as 15 pg /tu b e . L in e a r  re la tio n sh ip  w as show n fro m  th e  rad io im m u n o assay - 
ab le  re co v e ry  of added  a m o u n t to te s to s te ro n e  b e tw een  25 an d  200 pg. O rgan ic  
so lv en t b lan k s  d e te rm in ed  in  each  assay  w as neg lig ib le .

R ESU L TS AND D ISC U SSIO N

As can be seen from Fig. 1 the fluctuations in plasma androgens 
levels w ere synchronized w ith the antler cycle and w ith the cycle of 
reproduction.

The results presented above (Fig. 1) indicate that the level of plasma 
androgens during the rutting season in red deer m ales increases w ith  
age. In our investigations the 24 h fluctuations were not taken into 
account and therefore an error is possible depending on the tim e of 
24 h rhythm  of oscillations. However, the androgens levels during the 
rut w ere in our investigations much higher than those given by Lin
coln & K ay (1979). They estim ated the highest testosterone values in 
spikers and 2.5 year old m ales about 13 ng/m l. The oldest of our stags 
—  No. 3 had in every rut the value over 15 ng/m l and in 1981 the 
peak was over 25 ng/m l. The maximal value of 36 ng/m l of androgens

1 R ad io im m u n o assay s of p la sm a  an d rogens w e re  p e rfo rm e d  a t  th e  In s ti tu te  of 
A n im al P hysio logy  an d  B iochem istry  of th e  A cadem y  of A g ric u ltu re  an d  T ech n o 
logy a t  O lsz tyn  (H ead: P ro fesso r T adeusz  K rzym ow sk i) b y  D r. J a n  K o tw ica  and  
R eg ina  N ow icka, M. Sc. T he a u th o rs  a re  g rea tly  in d eb ted  fo r  th e ir  g en ero u s 
coo p era tio n .
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was estim ated in a 5 year old stag —  No. 1 in Septem ber of 1981 
(Table 1). The results presented above are inadequate to estim ate the 
exact relationship between the age and the androgens level. However, 
it seem s that a 5 year old stag achieve a full sexual and endocrinological 
developm ent. From the deer species hitherto investigated roe and w h ite
tailed deer have during the rut the androgen levels betw een 3— 
— 12 ng/m l. As high values as red deer were found only in 5-year 
old reindeer males, which achieved a peak about 35 ng/m l and in  one 
case 65 ng/m l (W hitehead & McEwan, 1973).

The increase of plasma testosterone concentrations during the rut 
with age w as recently also proved on reindeer (Leader-W illiams, 1979). 
The investigations on the regulation of androgens lev e l in red deer are 
rather scantly and a more exhaustive research seem s necessary.
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