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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 content 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 6.01 % 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 colostrogenesis phase and at 1st 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 5.91 mg/g during the end of lactation period 
decreased to attained 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 RNA increased to 6.01 
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 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 
to the next lactation. 
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INTRODUCTION 
 

Physical characteristics of the udder and teats were related to economically 
important traits in dairy cows. Shape, attachments of the udder, size, shape and 
placement of the teats are generally considered as important characters for dairy 
cows. 
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The importance of concomitant pregnancy during the dry period has been 
addressed by a limited number of investigators. Capuco et 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 mammary 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 Experimental Station, 
belonged to Animal Production Research Institute, Agriculture Research Center, 
Ministry of Agriculture, Dokki, Giza, Egypt. Both DNA and RNA of mammary 
tissue analysis were executed at Molecular Genetic Laboratory, The International 
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 period 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 Berseem (Trifolium alexandrinum) and concentrate mixture 
during December to end of April. While during November, May and June they fed on 
corn silage, Berseem hay and concentrate mixture. Also they fed rice straw ad libitum 
as a roughage allover the year. Feed was offered twice daily at 08:00 h and 16:00 h. 
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 each 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; 1) Active involution 
phase (AI, 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 morning 

milking and before feeding. Mammary gland measurements were taken at weekly 
intervals, by using of zoometric tools, just after afternoon milking and during dry 
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period, as shown in Fig. (1). These measurements of the udder traits were (cm), 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 (dm3) was 
calculated from suspension length, average fore 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, 5- 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, 14- 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 evaluated. 

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 h 
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 R6634-01 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: 
Yijk = µ + Pi + Lj + PLij + eijk 
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Where: Yijk = an observation  
µ = overall means 
Pi = phase effect (i = 1, 2, …..,8) 
Lj = length of dry period effect (j = 1,2)  
PLij  = phase x length of dry period interaction effect 
eijk  = 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 1st week, while cows having short dry period length lost 23.50 kg (4.47%). 

These obtained result, agree with those obtained by Grum et al. (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 et 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 et al. (2003a) found that, cows lost averages from 
13.1 to 15.7 % of their body weight from week 1 through week 8 postpartum. Also, 
Gulay et al. (2003b) noticed that, at 2 week after calving, cows lost an additional 
8.5% of their body weight, compared 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 significantly (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 end of lactation and active 
involution periods (Table 1). 



Egyptian J. Anim. Prod. (2008) 241 

 
Table 1. Changes in cow body weight and mammary gland dimensions in 
Friesian cows before, during dry and postpartum periods for cows having long 
and short dry period lengths 

Dry Period (phase) Postpartum (day) 
Trait 

Dry 
Period 
Length 

EL 
AI SSI RC 1st 2nd 3rd 7th 

524.03± 536.09± 548.26± 579.66± 538.25± 529.88± 522.38± 512.25± 
Long 

40.71bA 40.74bA 32.62ab 44.02aA 41.89bA 42.36bA 42.74bA 42.55bA 
542.56± 555.30± 575.16± 526.25± 518.00± 511.25± 502.75± 

Body 
weight 
(kg) Short 

35.15bcA 36.45abA 
--- 

32.96aA 28.76bcdA 29.45cdA 29.75dA 29.23dA 
61.11± 63.69± 71.21± 61.05± 55.56± 54.50± 53.31± 52.13± 

Long 
7.33bcB 7.79bB 7.58a 8.14bcA 8.67cdA 7.58cdA 7.64dA 6.06dA 
65.52± 69.80± 63.32± 58.38 ± 57.75± 57.88± 56.38± 

DFF 
Short 

8.74abA 9.62aA 
--- 

10.67abcA 9.12bcA 8.38bcA 6.79bcA 6.59cA 
58.78± 61.08± 68.63± 58.95± 53.31 ± 52.25± 51.56± 49.50± 

Long 
7.37bcB 8.26bB 8.13a 8.39bcA 8.60cdA 7.34cdA 8.11dA 5.98dA 
63.55± 67.58± 61.16± 55.81 ± 55.44± 56.06± 54.06± 

DRF 
Short 

8.39abA 9.62aA 
--- 

10.83abcA 9.65bcA 8.38bcA 7.06bcA 6.77cA 
26.44± 24.34± 19.26± 24.75± 30.63 ± 28.75± 29.13± 30.25± 

Long 
1.56bA 2.99bA 1.24c 3.84bA 2.26aA 2.25aA 1.55aA 2.25aA 
26.09± 25.20± 25.05± 28.88 ± 28.25± 27.50± 30.50± 

UFD 
Short 

2.48cdeA 3.09deA 
--- 

3.47eA 1.46abA 2.31abcA 1.60bcdA 1.51aA 
24.13± 21.97± 17.21± 22.31± 28.38 ± 26.13± 27.25± 28.25± 

Long 
1.50cdA 3.03dA 1.44e 3.68dA 2.45aA 1.96bcA 1.39abA 2.25abA 
23.41± 23.10± 22.63± 26.50 ± 26.13± 25.38± 27.63± 

URD 
Short 

2.14bcA 3.08bcA 
--- 

3.70cA 1.93aA 2.10aA 1.41abB 1.41aA 
26.56± 23.69± 18.74± 27.38± 35.88 ± 34.75± 33.00± 31.75± 

Long 
2.92dA 3.46eA 1.19f 5.17dA 1.81aA 1.83abA 2.33bcA 1.39cA 
25.34± 23.40± 28.58± 32.50 ± 31.13± 30.38± 30.13± 

UFW 
Short 

3.15cA 2.87cA 
--- 

3.92bA 1.41aB 1.46abB 2.45abB 2.23abA 
21.41± 18.81± 13.53± 20.91± 27.63 ± 26.13± 24.75± 23.25± 

Long 
3.33deA 2.88eA 1.22f 4.61deA 2.07aA 2.42abA 2.31bcA 2.12cdA 
19.00± 17.85± 21.74± 24.25 ± 22.50± 21.50± 21.25± 

URW 
Short 

2.78bcB 2.52cA 
--- 

4.29abA 3.69aB 3.42aB 2.98abB 2.82abA 
111.78± 98.00± 84.53± 114.94± 146.88 ± 142.25± 134.75± 129.88± 

Long 
11.99dA 12.94eA 4.65f 22.16dA 9.93aA 8.66abA 9.13bcA 5.54cA 
105.00± 96.15± 117.58± 133.50 ± 126.13± 121.75± 121.13± 

UP 
Short 

11.72cB 11.24cA 
--- 

16.42bA 6.70aB 6.42abB 7.48bB 7.16bB 
19.68± 14.27± 7.68± 20.58± 39.20 ± 34.18± 31.46± 30.15± 

Long 
4.86cA 5.56dA 0.81e 11.01cA 6.22aA 5.79abA 4.48bA 3.47bA 
17.03± 14.07± 20.77± 30.11 ± 26.36± 23.97± 26.06± 

UV 
Short 

4.82deB 4.62eA 
--- 

7.51cdA 2.65aB 2.54abB 2.89bcB 3.12abB 

EL = End of Lactation 
DFF = Distance of fore quarters from 
the floor 

UFW = Udder fore width  

AI = Active Involution 
DRF = Distance of rear quarters from 
the floor 

URW = Udder rear width 

SSI = Steady State Involution UFD = Udder fore depth UP = Udder periphery 
RC = Redevelopment and 
Colostrogenesis 

URD = Udder rear depth UV = Udder volume 

a, b, c: Means in same row with different superscripts are significantly different (p<0.05). 
A, B, C: Means in same column with different superscripts are significantly different (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 significantly 
(P<0.05) 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 1st 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 1st day postpartum for cows having 
long and short dry periods. After that, they began to steady decrease to the end of the 
7th 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 7th day postpartum, but during 
colostrum period (1st to 3rd 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 (dm3). Means of udder 
periphery decreased during active and steady state involution 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 1st 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 period, means of udder periphery were 
not differ significantly between cows having long and short dry period 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 significantly (P < 0.05) during the active 
involution (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 1st 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 length during the end of lactation and postpartum periods. But 
they were not significant between 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 (cm) decreased during 
the active and steady state involution phases for cows having long and short dry 
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periods, and they reached their lowest values during steady state involution for cows 
having long dry period. While during the redevelopment and colostrogenesis phase 
and at the 1st day postpartum they increased significantly (P < 0.05) 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 1st 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 1st 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 between side teats (cm) decreased during the active and steady 
state involution phases for cows having long 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 1st day 
postpartum they increased significantly (P<0.05) for cows having long and short dry 
periods. After that, no significant differences were observed during 1st week 
postpartum. During 3rd and 7th 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 1st and 2nd 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 McDaniel (1986); El-Gaafarawy et 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, least-squares means of accumulated 
milk yield and udder dimensions (depth, diagonal and perimeter) increased with 
advance of parity. Teat dimensions (diameter and length) increased from first parity 
to third and later ones. While, Kuczaj (2003) noted that, udder volume in the 3rd 
lactation in comparison with the 1st lactation increased by 47.7% (Sawicki and Kijak, 
1984), or by 54.27% (Pawlina et al., 2000), or even by 67.6% (Litwińczuk, 1986). As 
a consequence of udder depth increase, the distance from the udder to the floor was 
reduced. 
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Table 2. Changes in teat traits in cows before and during the dry period and 
postpartum period for Friesian cows having long and short dry period lengths 

Dry Period (phase) Postpartum (day) Trait Dry 
Period 
Length 

EL 
AI SSI RC 1st 2nd 3rd 7th 

5.39 ± 5.05 ± 4.42 ± 5.70 ± 6.44 ± 6.50 ± 6.38 ± 6.44 ± 
Long 

0.76bcA 0.80cA 0.38d 0.82bA 0.56aA 0.38aA 0.44aA 0.50aA 
5.33 ± 5.15 ± 5.61 ± 6.13 ± 6.00 ± 5.88 ± 5.94 ± 

LFT 
Short 

0.69bcA 0.67cA 
--- 

0.74abcA 0.69aA 0.46aB 0.64abA 0.50abA 
4.91 ± 4.95 ± 4.18 ± 5.25 ± 6.13 ± 6.13 ± 5.94 ± 6.00 ± 

Long 
0.77bA 0.68bA 0.34c 0.81bA 0.44aA 0.44aA 0.32aA 0.53aA 
4.83 ± 4.83 ± 5.18 ± 5.75 ± 5.50 ± 5.25 ± 5.44 ± 

LRT 
Short 

0.59bA 0.73bA 
--- 

0.77abA 0.53aA 0.38aB 0.60abB 0.62aA 
2.07 ± 1.96 ± 1.75 ± 1.87 ± 2.19 ± 2.11 ± 2.15 ± 2.15 ± 

Long 
0.19abA 0.22bcA 0.14d 0.22dcA 0.21aA 0.17abA 0.17aA 0.17aA 
1.96 ± 1.92 ± 1.96 ± 2.15 ± 2.07 ± 2.03 ± 2.05 ± 

DFT 
Short 

0.19bB 0.11bA 
--- 

0.14bA 0.24aA 0.23abA 0.14abA 0.16abA 
1.95 ± 1.83 ± 1.62 ± 1.74 ± 2.07 ± 2.01 ± 1.99 ± 2.07 ± 

Long 
0.19abA 0.22bcA 0.15d 0.24cdA 0.21aA 0.17aA 0.17abA 0.19aA 
1.83 ± 1.79 ± 1.83 ± 1.99 ± 1.93 ± 1.91 ± 1.91 ± 

DRT 
Short 

0.19abB 0.11bA 
--- 

0.15abA 0.24aA 0.22abA 0.12abA 0.15abA 
13.14 ± 11.67 ± 9.58 ± 15.05 ± 19.38 ± 17.88 ± 17.69 ± 17.75 ± 

Long 
2.05cbA 2.13cA 1.12d 3.62bA 2.56aA 2.31aA 1.94aA 2.00aA 
12.97 ± 11.25 ± 14.37 ± 16.63 ± 15.63 ± 14.94 ± 15.06 ± 

DF 
Short 

3.18bcA 3.50cA 
--- 

3.30abA 3.25aA 2.13abA 2.03abB 2.08abB 
8.33 ± 6.89 ± 5.50 ± 10.55 ± 12.38 ± 11.75 ± 11.81 ± 12.06 ± 

Long 
1.32cA 1.44cdA 0.60d 3.20bA 1.09aA 1.46abA 2.31abA 2.19abA 
7.70 ± 6.48 ± 9.82 ± 11.81 ± 11.50 ± 11.69 ± 11.75 ± 

DR 
Short 

1.66cA 1.51cA 
--- 

2.19bA 1.10aA 1.00aA 0.75aA 0.65aA 
8.84 ± 7.27 ± 5.45 ± 9.50 ± 13.50 ± 12.50 ± 11.94 ± 11.56 ± 

Long 
1.63cdA 1.69dA 0.69e 2.85cA 3.02aA 2.84abA 2.56abA 2.44bA 
8.63 ± 6.78 ± 9.32 ± 12.13 ± 11.38 ± 11.06 ± 10.75 ± 

DS 
Short 

1.73cA 1.53dA 
--- 

2.23bcA 2.36aA 2.08aA 1.88aA 1.73abA 
EL = End of Lactation DFT = Diameter of fore teat  
AI = Active Involution DRT = Diameter of rear teat  
SSI = Steady State Involution DF = Distance between fore 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   
a, b, c: Means in same row with different superscripts are significantly different (p<0.05). 
A, B, C: Means in same column with different superscripts are significantly different (p<0.05). 

 
Quantification 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 7.69 and 9.21 % from the end of lactation to active involution for 
cows having long and short dry periods, respectively. This indicate that mammary 
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epithelial cells had a greater loss in mammary tissue for cows having short dry period 
during this period than cows having long dry period. 

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 (phase) 
Component 

Dry Period 
Length 

EL 
AI SSI RC 

3.25 ± 3.00 ± 2.87 ± 3.91 ± 
Long 

0.31abA 0.21abA 0.27b 0.46aA 
3.15 ± 2.86 ± 3.62 ± 

DNA 
(mg/g) 

Short 
0.25aA 0.16aA 

--- 
0.57aA 

5.71 ± 4.22 ± 3.01 ± 6.01 ± 
Long 

1.00aA 0.57abA 0.55b 0.44aA 
5.91 ± 4.80 ± 6.26 ± 

RNA 
(mg/g) 

Short 
0.42aA 0.76aA 

--- 
0.36aA 

1.75 ± 1.41 ± 1.05 ± 1.54 ± 
Long  

0.14aA 0.09bA 0.09c 0.07abA 
1.88 ± 1.68 ± 1.74 ± 

RNA: DNA 
Short 

0.02aA 0.18aA 
--- 

0.17aA 
EL = End of Lactation AI = Active Involution 
SSI = Steady State Involution RC = Redevelopment and Colostrogenesis 
a, b, c: Means in same row with different superscripts are significantly different (p<0.05). 
A, B, C: Means in same column with different superscripts are significantly different (p<0.05). 

 
The average concentrations of DNA during the redevelopment and 

colostrogenesis phase increased to 3.91 and 3.62 mg/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 involution for cows having long dry period length (Table 3). 
This demonstrates that 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. 
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These data suggest that the importance of the dry period might be to repair or 
replace damaged or senescent mammary epithelial cells prior to the next lactation. 

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 yield with advancing lactation was primarily the result of 
declining cell number. Also during late lactation, when goats were concomitantly 
pregnant, the secretory activity per cell 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% between 10 days prepartum and 10 days 
postpartum. 

Hurley (2002) indicated that, removal of secretory epithelial cells by apoptosis is 
a normal physiological event in the ruminant mammary gland, even during lactation. 
In addition, milk stasis has been demonstrated to stimulate 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 prepartum. This 
might indicate that the early stages of redevelopment are beginning even 5 weeks 
prepartum. 

Grummer and Rastani (2004) indicated that, Milk yield is a function of the 
number of secretory cells and the activity of those cells. Cell numbers reflect a 
balance between cell proliferation 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 in production may also be related to decrease secretory activity.  
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 الخصائصالتغیرات في وزن الجسم و. ٢ :ر خالل فترة الجفافالغدة اللبنیة في األبقا

  حماض النوویةالتقدیر الكمي لأللغدة اللبنیة والمورفولوجیة ل

  

 ، ممدوح علي ٢ ، أحمد محمد الجعفراوي١د الكریم ابراهیم محمد السیدـ ،عب١د سلیمـان محمود سلیمـانـأحم

  ٢السید علي

  

 مركز البحوث ،نتاج الحیوانيإلا معهد بحوث -٢،  جامعة بنها،اعة كلیة الزر،نتاج الحیوانيإلا قسم -١

   وزارة الزراعة،الزراعیة

  

للغــدة  المورفولوجیــة الخــصائصالهــدف مــن هــذه الدراســة هــو معرفــة التغیــرات التــي تحــدث فــي وزن الجــسم ، 

اللبنیـة والتقــدیر الكمــي لالحمـاض النوویــة خــالل فتــرة نهایـة موســم الحلــب والمراحــل المختلفـة لفتــرة الجفــاف وكــذلك 

كـل مجموعــة ( بقـرة فریزیـان عــشار قـسمت إلـي مجمــوعتین ١٦وقـد اســتخدم فـي هـذه الدراســة  .فتـرة مـا بعــد الـوالدة

 بینما الثانیة تـشمل األبقـار التـي لهـا ً یوما٦٠اكثر من اف االولي تشمل األبقار التي لها فترة جف).  بقرات٨تضم 

نـسیج ً التغیـرات فـي وزن الجـسم وقیاسـات الغـدة اللبنیـة قـدرت اسـبوعیا بینمـا عینـات .ً یوما٤٥ن فترة جفاف أقل م

  .الغدة ُأخذت من االرباع الخلفیة مرة واحدة لكل بقرة

 % ٧.١٤ و٨.٥٠جفاف، بینما عند الوالدة فقـدت خالل فترة ال % ٦.٠٢ و١٠.٦٢زاد وزن الجسم بمتوسط 

انخفــض حجــم الــضرع خــالل فتــرة  .لألبقــار ذات فتــرة الجفــاف الطویلــة وذات فتــرة الجفــاف القــصیرة علــي الترتیــب

لألبقــار ذات فتــرة الجفــاف الطویلــة والقــصیرة  %) ١٧.٣٨ و٢٧.٤٩بحــوالي (الــضمور النــشط مــن فتــرة الجفــاف 

 تخلیق السرسوب والیـوم االول بعـد الـوالدة زاد حجـم الـضرع -رحلة إعادة تطور الغدة بینما خالل م. علي الترتیب

ولألبقـــار ذات فتــــرة ) علـــي الترتیــــب % ٩٠.٤٨ و١٦٧.٩٧(بـــشكل معنــــوي لألبقـــار ذات فتــــرة الجفـــاف الطویلــــة 

ـــ  ).علــي الترتیــب % ٤٤.٩٧ و٤٧.٦٢(الجفــاف القــصیرة   هــو DNAخــالل نهایــة موســم الحلــب كــان تركیــز ال

جـــرام خـــالل مرحلـــة الـــضمور النـــشط لكـــل مـــن / ملجـــم٢.٨٦ و ٣.٠٠جـــرام انخفـــض إلـــي / ملجـــم٣.١٥ و٣.٢٥

 هـو RNAخـالل فتـرة نهایـة موسـم الحلـب كـان تركیـز  .األبقار ذات فترة الجفاف الطویلة والقـصیرة علـي الترتیـب

شط لألبقــار ذات جــرام خــالل مرحلــة الــضمور النــ/ ملجــم٤.٨٠ و ٤.٢٢جــرام انخفــض إلــي / ملجــم٥.٩١ و٥.٧١

 تخلیـق الـسرسوب ارتفـع تركیـزه -فترة الجفاف الطویلة والقصیرة علي التوالي بینما خالل مرحلة إعادة تطور الغدة 

  الــ نـسبةكانـت. جرام لألبقار ذات فترة الجفـاف الطویلـة والقـصیرة علـي الترتیـب/ ملجم٦.٢٦ و٦.٠١إلي مستوي 

RNA: DNA ممـا سـبق ومـن خـالل تحلیـل  .القصیرة خالل جمیع فترات الدراسة اكبر لألبقار ذات فترة الجفاف

هـــذه البیانـــات یمكـــن القـــول بـــأن فتـــرة الجفـــاف مـــن الـــصفات الهامـــة لتجدیـــد أواســـتبدال الخالیـــا الطالئیـــة اللبنیـــة 

 .المتضررة أو المسنة قبل موسم الحلب التالي

  


