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INTRODUCTION
pal

FRIESIAN and Hereford c a ttle  are known to d if fe r  markedly in  th e ir  p a r t it io n  o f adipose tissue between per ^ e 
and subcutaneous depots (W illiam s, 1978). This could be due to d ifferences in  the number and/or size of 
c e lls . Changes in  c e llu la r ity  o f adipose tissue w ith  growth have not been studied extensively in  c a ttle .
Cells in  the perirenal depot are thought to be la rger than those in  the subcutaneous depot and i t  has been 
suggested tha t c e ll recruitm ent in to  both depots is  completed by 14 months o f age (Hood and A llen , 1973)> 
however data are equivocal. In order to study adipose tissue depot growth and i t s  associated changes in  <rg 
c e llu la r ity ,  the perirenal and subcutaneous depots o f B r it is h  Friesian and Hereford steers were examined uu 
growth from 6 to 20 months o f age.

MATERIALS AND METHODS

FOLLOWING ad lib itu m  feeding o f a complete pelle ted d ie t (11.3 MJME/ K3  DM), 4 animals from each breed were ,eS 
slaughterecTat 6 months o f age, 2 a t 13 months and 15 a t 20 months. Body depot fa ts  were dissected and samP 
were taken from the perirenal (" )  and subcutaneous (SC -  m id loin) fo r  determination o f l ip id  content and ce' 
s ize . In add ition , a l l  animals slaughtered a t 20 months had adipose tissue samples s u rg ica lly  removed d 
same locations a t 10, 13 and 17 months o f age. P rio r to each sampling occasion, the m idloin s ite  area (°eT 
by 4 brand marks on the hide) and adipose tissue depth (u ltrason ics) were measured in  order to calculate 
re la t iv e  m idloin fa t  volume (depth x area/area a t 6 months).

Adipocyte diameters (>5 ym) were measured in  s lices o f adipose tissue >250 ym using a l ig h t  microscopic 
Two perpendicular readings were made on each o f 50 c e lls .

empty body a t 6 , 13 and 20 months, respective ly) than the Herefords. The to ta l subcutaneous depot made up 3 
much smaller proportion o f to ta l fa t  in  the Friesians (17.6 ± 0.9 vs 24.8 ± 0 .6 , 27.5 ± 0 .2  vs 34.0 ± 0 .8 .
24.4 ± 0.5 vs 37.9 ± 1.0, % a t 6 , 13 and 20 months, respective ly) and P made up a much greater proportion 
(10.8 ± 1.1 vs 7.6 ± 0 .6, 13.1 ± 0.1 vs 10.5 ± 0 .8, 15.3 ± 0.6 vs 10.2 ± 0 .4, % a t 6 , 13 and 20 months, 
resp ec tive ly ).

. gf!
The weights o f P and SC (adipose tissue overlying 1. dorsi between the la s t r ib  and the tuber coxa) depots e 
regressed (using the lin e a r transformation o f the a llom e tric  re la tionsh ip ) on the liv e  weight, and from the 
re la tionsh ips depot weights were predicted (Figure 1 ). The re la tiv e  growth co e ffic ie n ts  (on l iv e  weight) " 
not d if fe re n t between breeds and were 2.4 ± 0.1 and 2.9 ± 0.1 fo r  P and SC, respective ly .

. 2'
Relative SC adipose tissue volume was greater in  the Herefords and the d ifference increased w ith age (Fi9LI

ç 3̂
P adipocyte volume (Figure 3) increased almost lin e a r ly  w ith  age and tended to be greater in  the Friesian 
17 and 20 months o f age. SC adipocyte volume also increased lin e a r ly  w ith  age u n til 17 months o f age but 
plateaued the rea fte r. There was no d ifference between breeds.

Percentage dry matter ( DM%) in  the adipose tissue samples increased markedly w ith  age in  SC but only s li9 b!j^  
in  P (Figure 4 ). DM% was greater in  P than SC. Percentage l ip id  (L%) in  the adipose tissue was ca lcu la ^  
from the re la tionsh ip

tended to decrease w ith  age, however, th is  is  probably best in terpre ted  as no change. There was a greate t ) 
number o f adipocytes in  P o f the Friesians than the Herefords. In contrast, estimated actual (from SC w® - 
and re la tiv e  (from re la tiv e  SC volume) adipocyte number in  SC tended to increase w ith  age, especia lly  a ft 
17 months o f age. Numbers in  SC were greater in  the Herefords than the F riesians.

RESULTS

THE FRIESIANS were heavier a t 6 months (174 t  6 vs 144 ± 6 , kg), grew faste r
and were leaner (7.3 ± 1 .1  vs 11.6 ± 0 .3 , 21.1 ± 0.6 vs 23.4 ± 0 .1, 28.5 ± 1.0 vs 30.9 ± 0 .6 , % fa t  in  the
pm ntv hnH\/ a t  1 *3 anH 9fi mrmthc r o c n n r t iw n l ./ )  __ I____J.-_______  A _________ A n  IjD ®

L% = 1.2442 DM% -  30.87 ( r  = 0.935; RSD = 5.6%)

From these parameters, adipocyte number in  each o f the depots was calculated (Figure 5 ). Estimated numbed
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V . C
^ this
?®spite j t U(iy there was a greater d ifference in  c e llu la r ity  charac te ris tics  between depots than between breeds, 
!^ds f ll^erences in  to ta l fa t  content and fa t  p a rtitio n in g  between breeds. In the perirenal depot in  both 
f i 1 ar occurred so le ly  through c e ll enlargement whereas in  the subcutaneous depot, which grew a t a
uSdlts ,^ ’ a tive  ra te , considerable ce ll recruitm ent occurred, especia lly  a fte r  13 months o f age. From these 
^ e a s ^ P p e a rs  th a t fa t  deposition in  the perirenal depot might eventually be lim ited  by c e ll sizefeas “ PPears th a t fa t  deposition in  the perirenal depot might eventually be lim ited  by c e ll size

there seems to be no obvious l im i t  to fa t  deposition imposed by c e llu la r ity  in  the subcutaneous depot.

t ^ t s ^ i 65’ though, th a t fu rth e r ce ll recruitm ent in  the perirenal depot would not have occurred a t heavier 
j *6 hiqh°t fa t such as occurred in  the subcutaneous depot a fte r  13 months o f age. This is  u n like ly  considering 
lifter c Natter content o f the perirenal depot compared w ith  th a t o f the subcutaneous. The lower dry

rec°n^en^ ° f  the subcutaneous depot may re f le c t  a la rge r stromal fra c tio n  from which recruitm ent can occur, 
ujj.boy, h^tm ent might be triggered by a p a rtic u la r adipocyte size as the large increase in  recruitmenrecruitment occurred

ver<
l ^ uiiyiii uc ui lyycicu ujr a pu i u u u i u i  uuipuujvc j ' vuv. • «* 3 *- m w i  ~ -----
heeds a t about the same average ce ll s ize . However, the same value o f c e ll size was c le a rly  not a•'Sal I T L aLJUUl uic same aver aye

^  trigger ( i . e .  in  a l l  depots).

! >̂heVl‘er  weight o f the perirenal depot in  the Friesians was p a rtly  accounted fo r  by la rger ce lls  and p a rtly  
ti -d be 6 However, since Friesians are a la rge r breed ( i . e .  have a greater mature body weight) they

]9ht exPected to have more adipocytes. In fa c t,  perirenal adipocyte number per u n it o f fa t- fre e  body 
J s s ij s estimated to be s im ila r  between the breeds (15.1 ± 0.6 x 10 z/kg vs 13.6 ± 1.2 x 10 /kg , fo r

aric* Herefords, respec tive ly ), and so the observation o f more perirenal ce lls  in  the Friesians is  not 
w^Mris the same token though, the observation th a t the Herefords had more subcutaneous adipocytes

p6r, ^ e^r  greater weight o f subcutaneous fa t .  I t  is  probable th a t the differences found a t 20 months

ÊNCE$

st  to m aturity although th is  is  not ce rta in .
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Fig. 1 Changes in ADIPOSE TISSUE WEIGHT with age

A Hereford -  slaughter 

O Hereford -  biopsy

▲ Friesian -  slaughter 

•  Friesian -  biopsy
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Fig. 2 Growth of relative midloin subcutaneous fat volume
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O Hereford -  

▲  Friesian -  

•  Friesian -

.3  Change in ADIPOCYTE VOLUME (cm3x10‘8) with age
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Fig. 4 Change in PERCENTAGE DRY MATTER w ith age

A Hereford - slaughter

o Hereford - biopsy

▲ Friesian - slaughter

• Friesian - biopsy

Fig. 5 Changes in ADIPOCYTE NUMBERS with age
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