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SUMMARY

This study was carried out to study and relate the changes in cow body weight on
dimensions of the mammary gland morphology and estimate mammary cell number
and its secretory activity by using multiple biopsies to quantitatively evaluate
changes in DNA and RNA contemt during different stages of dry periods. Sixteen
pregnant Friesian cows were divided into two groups (8 cows each). The first
included cows with dry period more than 60 days. While the second included cows
with dry period less than 45 days. Changes in body weight (kg) cows and mammary
gland measurements were estimated weekly. While mammary tissue biopsies were
taken from rear quarters once from each cow.

Cows increased by averages of 10.62 and 6.0 % in body weight during the dry
period, while they lost 8.50 and 7.14 % at calving for cows having long and short dry
period lengths, respectively. Udder volume decreased during the active involution
(27.49 and 17.38 % for cows having long and short dry periods, respectively). While
during redevelopment and colestrogenesis phase and at Ist day postpartum it
increased significantly for cows having long dry period (167.97 and 90.48 %,
respectively) and were (47.62 % and 44.97 %, respectively) for cows having short
dry period. During end of lactation an average concentrations of DNA were 3.25 and
3.15 mg/g decreased to reach 3.00 and 2.86 mg/g during active involution for cows
will having long and short dry period lengths, respectively. Also, an average
concentrations of RNA were 5.71 and 5.9! mg/g during the end of lactation period
decreased to atrained 4.22 and 4.80 mg/g during active involution phase for cows
will having long and -short dry period lengths, respectively. While during
redevelopment and colostrogenesis phase concentrations of ANA increased to 6.01
and 6.26 mg/g for cows having long and short dry periods, respectively, The ratic of
RNA: DNA was greater for cows having short dry period throughout the
experimental periods. These obtained data suggest that the value of the dry period
might be to repair or replace damaged or senescent mammary epithelial cells prior
i0 the next lactation.

Keywords: cows, dry period, body weight, morphological features for mammary,
DNA, RNA

INTRODUCTION

Physical characteristics of the udder and teats were related to econcmically
important traits in dairy cows. Shape, attachments of the udder, size, shape and

Issued by The Egyptian Society of Animal Production




238 Soliman et al.

placement of the teats are generally considered as important characters for dairy
cows.

The importance of concomitant pregnancy during the dry period has been
addressed by a limited number of investigators. Capuco er al. (1997) assessed
mammary gland involution on the basis of udder weight, DNA content, and
histology. Zhang et al. (1994} reported that, significant relationship occurs between
udder size (suspension, distance from the floor, and shape of the udder and teats) and
mastitis incidence. Therefore, selection for decreased somatic cell count, high udder
suspension, shorter and more closely located teats, will lead to reduction in mastitis
incidence. .

This study was carried out to study and relate the changes in cow body weight on
dimensions of the memmary gland morphology and quantifications of the nucleic
acids at the end of lactation, during the different stages of dry periods and postpartum
period.

MATERIALS AND METHODS

The field study of this experiment was carried out at Sakha Experimenta] Station,
belonged to Animaj Production Research Institute, Agriculture Research Center,
Ministry of Agricuiture, Dokld, Giza, Egypt. Both DNA and RNA of mammary
tissue analysis were executed at Molecular Genetic Laboratory, The Intemnational
Livestock Management Training Center (ILMTC).

Experimental animals:

A total number of 16 pregnant Friesian cows aged 3.5 to 6.5 years, and had 2 to 4
parities. These cows were divided into two groups {8 cows each). The first group
included cows with dry period more than 60 days (more than the optimum period).
While the second group included cows with dry pericd less than 45 days (less than
optimum period).

Management and feeding:

Cows were housed loose in semi-shaded open yard throughout the experimental
periods and fed on green Berseern (Trifolium alexandrinum) and concentrate mixture
during December to end of Aptil. While during November, May and june they fed on
corn silage, Berseem hay and concentrate mixture. Also they fed rice straw ad libirum
as a roughage allover the year. Feed was offered twice daily at 08:00 h and 16:00 b
and drinking fresh water was available,

Cows were dried off by using abrupt cessation of milking method, when cow
giving 1 to 2 Kg/day. After the last milking, teats of esach cow were washed and
infused with antibiotics which help it to protect infections that may occur in early
involution.

The studied dry periods were divided into three phases; !} Active involution
phase (Al, the beginning of the dry period - 28 days after drying off). 2) Steady state
involution phase {SSI, mid-dry period - its length depends on total length of the dry
period). 3) Redevelopment and colostrogenesis phase (RC, the last of dry period - 28
days before parturition).

Changes in body weight and morphological features for mammary gland:
Changes in body weight (kg) of cows were determined weekly after morming
milking and before feeding, Mammary gland measurements were taken at weekly
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intervals, by using of zoometric tools, just after afternoon milking and during dry
period, as shown in Fig. (1}. These measurements of the udder traits were (cmy), udder
periphery, fore depth, rear depth, fore width, rear width, distance between rear teats,
distance between fore teats, distance between fore and hind teats, length and diameter
of fore and rear teats, distance of the udder from the floor. Udder volume (dm®) was
calculated from suspension length, average fors and rear widths, and average fore
and rear depths,

Figure 1. Udder measurements: 1- udder periphery, 2- udder fore depth, 3-
udder rear depth, 4- fore width, 3- rear width, 6- distance between fore teats, 7-
distance between rear teats, 8- distance between side teats, 9- length of fore teat,
10- length of rear teat, 11- diameter of fore teat, 12- diameter of rear teat, 13-
distance of fore quarters from the floor, I4- distance of rear quarters from the
floor.

Quantification of nucleic acids:

Mammary cell number and its secretory activity were determined by using
multiple biopsies to evaluate changes in DNA and RNA content, respectively. DNA
and RNA changes in mammary tissue during the end of lactation and dry periods
were quantitatively evaiuated,

Mammary tissue biopsies were taken once from each cow for determinations of
DNA and RNA from rear quarters by surgical method during the experimental
period, Totals samples were taken as following, 4 samples were taken 7 days at 4 b
after the milking before drying off, 4 samples were taken 14 days after drying off (the
beginning of dry period), 2 samples were taken 35 days after drying off and also
about 35 days before parturition (mid-dry period), and 4 samples were taken about 14
days before parturition {at the last of dry period).

DNA and RNA were isolated from tissue using E. Z. N. A. kits (Cat No. D3495-
01 and R6634-0! for DNA and RNA, respectively) by Omega Bio-tek, Inc, USA).
Determinations of DNA and RNA content, as indication for cell numbers and
metabolic activity, were detected using spectrophotometer (Eppendorph Bio-
Photometer) according to enclosed pamphlet, '

Statistical analysis:
Data were statistically analyzed using the general linear model procedure (SAS,
1999), The data was analyzed using the following model:
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ijg =u+ PI + Lj + PLH + €k

Where: Yy = an otservation
1 = overall means
P,=phaseeffect (i= 1,2, .....8)
L, = length of dry period effect j = 1,2)
PLy =phase x length of dry period interaction effect
& = random error

Significance among the means were checked using Duncan's Multiple Range Test
{Duncan, 1955). Probability values £ 5% were considered significant.

RESULTS AND DISCUSSION

1, Body weight:

Data in Table (1) show that in general, the increased averages were 55.63 and
32.60 kg in body weight of cows during the long dry period (72.38 days) and the
short dry period (33.25 days), respectively. This increase estimates with 10.62 and
6.01 % from body weight at end of lactation, this body weight gain attributable to
fetal growth during that period.

Cows having short dry period length lost 48.91 kg (8.50 %) from their body
weight at calving, while cows having long dry period length lost 41.41 kg (7.14 %)
from their body weight i.e. the cows having short dry period lost more from their
body weight than cows having long dry period length. During postpartum cows body
weight decreased insignificantly and it may be due to the beginning of milk
production. Whereas cows having long dry period length lost 26.00 kg (4.83 %)
during the 1* week, while cows having short dry period length lost 23.50 kg (4.47%).

These obtained result, agree with those obtzined by Grum er a/. (1996) who found
that, the body weight gain attributable to fetal growth during the dry period was
estimated to be 35 to 40 kg. Also, Dann et al (1999) and Park er al. (2002) found
that, cows gained averages from 16.8 to 36.0 kg of body weight during the last 28
days of gestation. While, Gulay er al. (2003a) found that, cows lost averages from
13.1 to 15.7 % of their body weight from week 1 through wesk § postpartum. Alse,
Gulay et al. (2003b) noticed that, at 2 week after calving, cows lost an additional
8.5% of their body weight, comnpared with the week of calving. During the following
2.week period, extent of body weight loss was less.

2. Mammary gland features:
2.1 Distance of fore and rear quarters from the floor:

Means of distance of fore and rear quarters from the floor (cm) increased during
the active and steady state involution (Table 1), until they reach the highest values
during the steady state involution for cows having long dry period. Then, distance of
fore quarters from the floor decreased significandy (P< 0.05) during the
redevelopment and colostrogenesis phase, but it was insignificant (P< 0.05) for rear
quarters, During postpartum period, distance of fore and rear quarters from the floor
decreased gradually until they reach the lowest values. Generally, means of distance
of fore and rear quarters from the floor were greater for cows having short dry period
compared with those having long dry period during all study stages. These
differences were significant (P < 0.05) only at both the ead of lactation and active
mvolution periods (Table 1).
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Table 1. Changes in cow body weight and mammary gland dimensions in
Friesian cows before, during dry and postpartum pertods for cows having long
and short dry period lengths

Teait g:fﬁo 4 m Dry Period (phase) Postpartum (day)
Lensth Al 881 RC 1" 2% 3 70
Body Long 524.03= 336.00= 548.26x §79.66= 53325z 329.88= 32238z 51225=
weight 40.71% 40744 32.62% 4402 41.89™  4236™ 42.74%  g2.55™
(ke) Sho D256+ $55.30= $75.16  526.25=  5i8.00= S1125= 502.75=
kg O g s®A 3645 T 3296W  28.76%% 294594  2975% 29239
Lon 6l.Il= 636% 7121z 6105+ 5556  S4.50=  S33lx  52.13%
DFF 2 7.33%% 779 7sg L1474 g6 75E 764 6.06%
Short 6552 69.80= _ 6332c  5838% 5775  §7.88+ 5636
0 8744 g g iy 106724 g1 g3 57904 §350%
Lon 5878+ 6108+ 6263z  58.5%c  §331x  52.25= 5156  49.50%
DRF g 779 gagee 8.3 g§39™ g0t 734 g% sest
Shom 63.35=  67.58= 6l16z 5581 5544 5606 5406
839%™ g2 - 10.83%=* 965 838+ 706 &7
Lan 26442  2434x  19.26x  24.75%=  0.63=  28.75= 2903  30.25+
UFD g L56™  2.99%  (24° 3848 226" 2234 [554 0 2254
Short 26095 2520 2505+ 2888+ 2825«  27.50=  30.50=
2480 309% - 347 Lagth 231%™ G0 LS
Long 24132 2197 17.21+ 2231 2838 = 26.13% 27.25= 28.25%
URD 150% 303 1.44° 3.68% 2.45% 196%™ [39A 229m
Short 23.41% 23.00= 2263  26.50% 2603 2538= 27.63=
2.14% 38 - 3.70% 1.93% 210%  141%E a1
Long 26.56= 2349+  [8.74=  27.38+ 3588+  34.75=  33.00= 3175
UFW 292% 346 119 517 1.81% 1.83% 233 139
Short 25.34=  23.40% 28.38= 32.50%  3l.03:  3038=  30.02%
L5 287 - 3924 1.41%@ 1.46%8 2458 3 a3wA
Long 2141= 1381 1353z  2091%  27.63% 2613 2475  23.25=
URW 333% 288 1220 441%™ 207 242 231 g
Short 19.00=  17.85= 2074 2425= 2250 21.50%  21.25%
2788 250 - 429 360 31420 298% 27
Long [1L.78&  98.00%  84.53x [1494= 146885= 14225+ 134.75= 125.88=
vp TL.99%  [2.94% 4450  22.16% 993% 366 913 554
Short 105002 9615+ 117.58=  133.50= 126.1% [21.75= 12113
11L72% 11.24% = 16424 6709 6428 7.ag" 7.16%®
Long 19.68= 1427+ 7582 2058+ 3920+ 3418  3l46x  30.15:
wv 436"  556% 0.81° Lot g2 $.79%4 448 347
Short 1703=  [4.07= 2077 3001l= 2636  2397=  26.06%
43208 462 - 7.51%% 2.654 2.54%8 2 ggheB g gl
EL = End of Lacation gﬂ;of‘sm“ of fors quaners TOM ey . 17dder fore width
Al = Active Involution g?];‘]:o?lstance of rear quarters from URW = Udder rear width
351 = Steady State nvolution UFD = Udder fore depth UP = Udder periphery
goclosioeg:::i?: ment and URD = Udder rear depth UV = Udder volume

™ Means in same row with different superscripts are significantly different (p<0.05).
A %% Means in same column with different superscripts are siguificantly differsnt (p<0.05).

Table (1) shows that, means of udder fore and rear depths (¢cm) were decreased
gradually during the active and steady state involution phases for cows having long
and short dry periods, and they reached its lowest values (19.26 and 17.21 cm) during
the steady state involution for cows having long dry period, respectively. While
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during the redevelopment and colostrogenesis phase they increased sigmificantly
(P<0.03) for cows having long dry period (24.75 and 22.31 cm, respectively), but for
cows having short dry period it decreased insignificantly (P<0.05) and attained 25.05
and 22.63 cm, respectively, At the 1% day postpartum, they increased significantly
(P<0.05) for both cows having long and short dry periods. Differences between
means of udder fore and rear depths for cows having long and short dry period
lengths during all study stages were not significant (Table 1).

2.3 Udder fore and rear widths:

Table (1) showed that, means of udder fore and rear widths (cm) decreased during
active and steady state involution phases for cows having long and short dry periods,
reached its lowest values. While it increased significantly (P<0.05) at the
redevelopment and colostrogenesis phase and the 1% day postpartum for cows having
long and short dry periods. After that, they began to steady decrease to the end of the
7" day postpartum. Means of udder fore and rear widths were not different
significantly (P < 0.05) between cows having long and short dry period lengths
during the end of lactation, dry periods and at the 7% day postparfurn, but during
colostrum period (1* to 3* day postpartum) they increased significantly (P<0. 05) for
cows having long dry period length (Table 1).

2.4 Udder periphery and udder volume:

Table (1) shows mean of udder periphery {cm} and volume (dm*). Means of udder
periphery decreased during active and ‘steady state invoiution phases for cows having
long and short dry periods, and they reach the lowest values (84.53 cm) during the
steady state involution for cows having long dry period. While during the
redevelopment and colostrogenesis phase and at the 1% day postpartum it increased
significantly (P < 0.05) for cows having long and short dry periods. After that, they
began to decrease gradually. During the dry peried, means of udder periphery were
not differ significantly between cows having long and short dry peried lengths. But
they were significant (P < 0.05) for cows having long dry period length during end of
lactation and postpartum periods.

Means of udder volume decreased signmificantly (P < 0.05) during the active
invoiution (27.49 %) and the steady state involution (46.18 %) phases for cows
having long dry period, while it decreased insignificantly during active involution
(17.38 %) for cows having short dry period (Table 1). During redevelopment and
colostrogenesis phase and at the 1™ day postpartum it increased significantly (P<0.05)
for cows having long and short dry periods. This increase represents 167.97 and
90.48 % for cows having long dry period, respectively. While it constitutes 47.62 %
and 44.97 % for cows having short dry period, respectively. Then, udder volume
decreased insignificantly. Means of udder volume was significant (P < 0.05) for cows
having long dry period leagth during the end of lactation and postpartum periods. But
they were not significant betweer. cows having long and short dry period lengths
during dry period {Table 1).

2.5 Fore and rear teats lengths:

Table (2) shows that, means of fore and rear teats lengths (¢m) decreased during
the active and steady state involution phases for cows having long and short dry
periods, and they reached their lowest values during steady state involution for cows
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having long dry period. While during the redevelopment and colostrogenesis phase
and at the 1" day postpartumn they increased significantly (P < 0.03) for cows having
long dry period, but not significantly for cows having short dry period. However
differences between them during the residual postpartum days were not significant.

2.6 Diameter of fore and rear teats:

Table (2) shows that, means of diameter of fore and rear teats (cm) decreased
during active and steady state involution phases for cows having long and short dry
periods, reaching the lowest values during the steady state involution for cows having
long dry period, respectively. While during the redevelopment and colostrogenesis
phase and at the 1* day postpartum they increased significantly (P<0.05) for cows
having long dry period, but insignificantly for cows having short dry period and
during the 1¥ week postpartum. During the end of lactation they increased
significantly (P<0.05} for cows having long dry period compared with those having
short dry period. But not were significant between them during both dry and
postpartum periods {Table 2).

2.7 Distances between teats:

Table (2) shows that, means of distance between fore teats, distance between rear
teats and distance betwesn side teats (cm) decreased during the active and steady
state involution phases for cows having iong and short dry periods, and they reached
the lowest values during steady state involution for cows having long dry period,
respectively. While during redevelopment and colostrogenesis phase and at 1* day
postpartum they increased significantly (P<0.03) for cows having long and short dry
periods. After that, no significant differences were observed during 1% week
postparturn, During 3" and 7% day postpartum distance between fore teats increased
significantly (P<0.05) for cows having long dry period compared with cows having
short dry period. But not differences between cows having long and short dry period
lengths during end of lactation, dry periods, at 1* and 2™ day postpartum. As well as
between them during all study stages for means of distance between rear teats and
distance between side teats.

Seykora and McDanie! (1936); El-Gaafarawy er al. (1996); and Kuczaj (2003)
studied the evolution of the morphological traits of the udder and teat, and indicated
that physical characteristics of the udder and teats were related to economically
important traits in dairy cows. Shape and attachments of the udder and size, shape
and placement of the teats are generally considered as important characters for dairy
COWS.

Also, El-Gaafarawy et al. (1996) found that, jeast-squares means of accumulated
milk yield and udder dimensions (depth, dizgonal and perimeter) increased with
advance of parity. Teat dimensions (diameter and length) increased from frst parity
to third and later ones. While, Kuczaj (2003) noted that, udder volume in the 3
lactation in comparison with the 1¥ lactation increased by 47.7% (Sawicki and Kijak,
1984), or by 54.27% (Pawlina et al., 2000), or even by 67.6% (Litwiticzuk, 1986). As
a consequence of udder depth increase, the distance from the udder to the fSoor was
reduced.
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Table 2. Changes in teat traits in cows before and during the dry period and
postpartim period for Friesian cows having long and short dry period lengths

Trait Dry
Period EL Dry Perlod (phase) Postpartum (day)
Length Al SSI RC 1* ™ 3" ™

53+ 505z 442z 5702 644 650z 6382 644k

LFT Long 0.76%%  080% 038 082" 056" 0384 g.44™ S0
Sart 533z 515 - 561 6.13 = 6.00 588z 594 &
0.69=* 0.67* 0.74%=A 9™ 0.452 0.64%*  0.50
Long 4,91: 493 418 525z G.iS: §.13= 594+ 6.00 %
LRT 0.77 0.68* 0.34° 031 0.44/ 0.44% 032 0.53
Shont 483 % 483z - 518+ 575 5.50= 525« 544 £
0.59% 0.73% Q.77 0.53% 0.38* 0.60%° 0.524
Lon 207+ 1.96= 1.75= 187« 219+ FRSE ] 215 215+
DET g 0.19%4  22™ 0.4t 0.22% 021" 017 olT™ 017
Short 1.96 .92+ _ 1.96 = 215« 2.07= 203 2.05=
0.19%® Q™ 014 024" 023" 0.14% 016
Long 1.95.:_; ]'83:4 1.62 di-. 1.74::‘ 2.07: 2.013: 199« 207 %
DRT 0.19 0.22 0.15 0.2¢ 0.21 0.17 0.17%* 0.19%
Short 1.83= 1.79% - 1.83% 1.99 = 1932 191 181+
0.15%# 0.11% 0.15%4 024" 0220  g.12%F  Q.15%
Long 13.1*:: 11.67= 9.58“2 15.051: {9.38M= 1788 1769 17.75=
DF 205 2.13% 1.12 3.62 2.56 2.3% 1.94% 2.00%
Short 1297 11.25= - 1437 1663 1563 1494 15.06 =
318 3.50% 3.30%4 3.25% 213%% 203%  2,0g%®
Lo 8332 6.89 550 1055 1238 1175+ IL8'=x 12.06=
DR g 132 L4a® 0600 320 1.09%  Ld46% 23| g 19
Short 770z 6.48 = " 9.32% 1181 (130 1169+ 11.75=
166 1.51% 239" LI0Y L0007 065
Len 8.84= 727 545 950 13502 1230z 1194+ 11.36=
BS g 1.63% 1.63% 0.69* 2.85% 3,07 2,844 256 244
Short §.63= 6.78 = - 932 12132 1138+ 1106+ 10.75=%
175 - 1.53% 2.23%4 2.36% 2.08% 1.83% 1.73%A
EL = End of Lactation DFT = Diameter of fors teat
Al = Active [nvolution DRT = Diameter of rear teat
$SI = Steady State Invoiution DF = Distance between fors teats
RC = Redevelopment and Colostrogenesis DR = Distance between rear teats
LFT = Length of fore teat " DS = distance between side teats
LRT = Length of rear teat

5= Means in same row with different superscripts are significantty different (p<0.05).
A-8.€ Means in same colurmn with differsn: supetscripts are significantly differsn: (p<0.05),

Quaniification of nucleic acids:

During the end of lactation the average concentrations of DNA were 3.25 and
3.15 mg/g decreased to 3.00 and 2.86 mg/g during the active involution phase for
cows given long and short dry period lengths, respectively (Table 3). This would
suggest that milk stasis during the active involution has been demonstrated to
stimulate DNA laddering in mammary tissue. These observations indicate that
mammary epithelial cells are indeed lost during involution in the mammary gland.
However, this process of cell loss does not seem to be as dramatic. Concentrations of
DNA decreased by 7.6% and 9.21 % from the end of lactation to active involution for
cows having long and short dry periods, respectively. This indicate that mammary
epithelial cells had a greater loss in mammary tissue for cows having short dry period
during this pericd than cows having long dry period.
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While during the steady state involution phase for cows having long dry period
length concentration of DNA decreased to 2.87 mg/g (by 11.69 % from the end of
lactation). These indicate that mammary epithelial cells loss during active involution
and steady state involution phases were greater in mammary tissue for cows having

long dry period.

Table 3, Means * SE of DNA, RNA concentrations (mg/g), and RNA: DNA ratio
of the mammary gland tissue before and during dry periods for Friesian cows
having long and short dry period lengths

Dry Period Dry Period (phase)
Component 1 ooth EL Al SSI RC
Lon 325+ 3.00+ 287 = 191+
DNA g 0.31%4 0.21%4 0.27° 0.46%
(mg/g) 3,15+ 2.86 = 3.62%
Short 0.25% 0.16% 0.57
Lon 571 % 42 % 3.01 = 6.01 =
RNA g 1,00 0.57%4 0.55° 0.44%
(mg/g) 591 480 = 6.26+
Short 0.424 0.76% 0.36*
Long 175+ 141+ 10.%5; l.g;z =
0.14 0.09 09° .07
RNA: DNA Short 188+ 1.68 % 1,74+
or 0.02* 0.18% 0.17
EL = End of Lactation Al = Active Involution
SSI = Steady State Involution RC = Redevelopment and Colostrogenesis

- Means in same row with different superscripts are significantly different (p<0.05),
A8 Means in same column with different superscripts are significantly different (p<0.03).

The average concentrations of DNA during the redevelopment and
colostrogenesis phase increased to 3.91 and 3.62 my/g (by 20.31 and 14.92 % from
the end of lactation) for cows having long and short dry periods, respectively. This
demonstrates that mammary epithelial cells increased during this phase and this
increase was greater in mammary tissue for cows having long dry period (Table 3).

During the end of lactation the average concentrations of RNA were 5.71 and
5.91 mg/g decreased to 4.22 and 4.80 mg/g during the active involution for cows
having long and short dry period lengths, respectively. Then decreased to 3.01 mg/g
during the steady state invoiution for cows having long dry period length (Table 3).
This demonstrates thet secretory activity for mammary tissue decreased gradually
during the active and steady state involution phases. Also, during the redevelopment
and colostrogenesis phase concentrations of RNA were increased to 6,10 and 6.26
mg/g for cows having long and short dry periods, respectively.

The ratio of RNA: DNA was greater for cows having short dry period throughout
the experimental period. This show that, secretory activity for mammary epithelial
cells was greater for cows having short dry period compared with cows having long
dry period.

These data suggest that the importance of the dry period might be to repair or
replace damaged or senescent mammary epitheliai cells prior to the next lactation.
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Knight and Peaker (1984) assessed the mammary cell number and secretory
activity during lactation of goats. This study demonstrated that increases in milk
production during early lactation were firstly the result of an increase in mammary
cell number followed by an increase in secretory activity per cell. After peak of
lactation, decreased milk yieid with advancing lactation was primarily the result of
declining cell number. Also during late lactation, when goats were concomitantly
pregnant, the secretory activity per cel! also declined.

Capuco et al. (1997) studied the influence of the dry period on mammary growth
during sixty days before expected parturition. They found that, the ratio of RNA:
DNA tended to be greater for lactating cows than for dry cows. Also, they found that
greater proportion of epithelial cells in dry glands than in lactating glands during the
final week of gestation.

Capuco et al. (2001 and 2003) stated that, when cows are concomitantly lactating
and pregnant, it is likely that a decline in secretory capacity per mammary cell
accompanies advanced pregnancy, due to the conflicting metabolic demands of
gestation and lactation. Hurley and Ford (2002) stated that, once the animal becomes
pregnant, development of the mammary gland accelerates at an exponential rate. This
means that mammary growth is greatest during the later stages of pregnancy. In
cows, mammary DNA increases by 65% betwesn 10 days preparturn and 10 days
postpartum.

Hurley (2002) indicated that, removal of secretory epithelial cells by apoptosis is
a normal physiological event in the ruminant mammary giand, even during lactation.
In addition, milk stasis has been demonstrated to stimulats DNA laddering in cow
mammary tissue. Also, he indicated that, cows given a 60 days dry period, an
increase in mammary DNA synthesis begins occurring about 35 days prepartun. This
might indicate that the early stages of redevelopment are beginning even 5 weeks
prepartumnt.

Grummer and Rastani (2004} indicated that, Milk yield is a function of the
number of secrztory cells and the activity of those cells. Cell numbers reflect 2
balance between cell protiferation and apoptosis (programmed cell death). In
nonpregnant cows, the decline in milk production as lactation progresses is due to
changes in cell number rather than to changes in cell activity. If cows are pregnant,
the decline int production may also be related to decrease secretory activity.
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