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Some blood  and milk constituents  as  affected by breed 
and  pregnancy  stage, rabbits - 

S. 
of Animal 

Faculty of Zagazig 
Zagazig, Egypt, 

A. 

- and milk samples New  Zealand White WZW) and (Cal) 
lactating does immediately mating, at day 14 and  day 28 of gestation The constituents estimated in 
blood (B) and milk (M) total total fat, sugar, calcium (Ca), magnesium Mg), 
Sodium (Na}, potassium (K), as well  as, hemoglobin. and pulse 
estimated. The showed that Cal does, exceeded NZW ones significantly (P<O.O1 and 0.05) in all 

studied in blood in milk, but constituent inconsistent. All constituents of milk 
many folds as much as those blood, except Na  which about only two of that of  blood in milk, The 

levels in the following Na, Ca to in blood and  Ca, to inmilk, 
in the two studied. Each of and levels milk yield 

and as (and milk yield Total MJ and blood fat 
while milk fat, and Na, suckling advanced  The levels of 

and M) significantly (FW.01) affected by stage, except blood which 
was not  affected and with the advancement of 

stage. coefficients between each of studied in blood and milk within 
stage mostly not significant and in sign 

is that heat and  ovulation induced  by  mating 
in can kindling and 
become nursing female.  Subsequently,  the 

system  must be to fit with such 
qùick changes in of the  doe,  The 

study  aimed to investigate  some  blood and milk 
constituents, 

stage in NZW and Cal 
during 

{Spring 
conditions. 

and methods 

The  study was of 
of Animal Faculty of Zagazig 

Zsgazig, Egypt.  The  study  included does of 
NZW and 8 does of Cal in 

(Spxing individually  housed in 
cages supplied with nest boxea 

and fed  ad  libitum was'wed and  contained 
16.3% 2.5% and 14% c d e  
well  as, a andVitamitls (each 
contained 60 g Zn, 60 g 25 g 4 g 3.5 mg 100 mg 
Se  and 100 mg Ca; and each 1 gram contained 2000 vit, A, 

vit. and 400 vit. Each  doe was 
to bucks  cage to be  mated and to its cage, 

samples taken manually  by  gently  massaging 
the g h d v  without homonal after 12 

wlde blood 
samples 
mating, at  day 14 and  day 28 
hemoglobin was 
(1982). was then  the s e m  
and milk at -20 
and the immunoassay 
technique  using  coated-tube labeled 
with 1125 Angles, 
USA),  Estimations out 

1964) and fat 
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et al,, in milk and blood 
(milk blood) ingested in a 

muffle at to  estimate ash was 
fat and  ash fom 

total solids  which to 
(1956). 

milk and  blood  samples estimated 
to 

Each of  Na, Ca 

Statistical  analysis was to 
design  of stages analysis  of 

each 
also  calculated in 

m l t s  and discussion 

Effects of brsed 

Table shtws that does  exceeded NZW ones  in all 
traits of 
both  estimated  constituents 

by et al. 
in  cows.  Each of  hemoglobin  and  pulse 

due to effect in most  of  the significantly 
affected by as shown  m  Tables and 2, except fat and 

(in  blood  and milk), andmginmilk and pulse 
which insignificantly  by 

Cal milk was 
times as much as that of NZW (Table The 

was milk in two 

Na, Ca  and Ca, Na 
milk, 

of  blood andmilk ie. 

plint of  view,  all  estimated  constituents 
in milk many  folds as much as those of  blood, except Na 
in  which  wa5  about that bloodin  the two  

500 volumes  of  blood flow 
each volume  of milk 

synthesized,  which  indicated that  when blood to 
milk 
milk than et al c l d e d  that the 

milk fom the blood. 
Specifically, it could be stated that the of Ca in milk 
than in blood  explains its 
while  the Na 

in 
blood  and milk components  might  be  due  mainly  to  genotype, 

mects of pregnancy stage: 
Each 

fom mating  to  day of  gestation,  then 
at day of in milk with 
significant and 4 0 5 )  
which insigdicantly and findings 

et al 
in does.  With  the m milk yield, 

while  with  the advancement of 
in milk yield, homone levels 

that 
is to 

decked in the initiation  of lactatioa 
alveoli 

and  epithelial c e b  

few days of 
et al, 

fat f i  blood  and milk), 
by milk fat at day 28 of 

(Table The due to 
highly siificant 
constituents  in milk by 

in aiza 
found that milk fat is 

high milk fat level at day of may have  been due 
to the  low milk and FAO, The 

hdings might  be  in 

significantly during 
was at day 

in  blood m milk (Table 1). in milk 
by  Cowie 

in  blood sugar during inthe 
might  be  due  to foetal consumption and 

m& The  highly 
significant effect stage on sugar 

lactose 
f i  blood and milk) 

significantly affected by stage (Tables 1 
and except was not affected Ca f i  blood 
and milk) and milk at day and at day 

but each of f i  blood  and milk), blood Na 
and while milk Na by 

found that milk 
fom day to day of  lactation  then 

.ed, in 
et al. that milk in 

h o s t  
of milk. The 

added  that milk yield was the  end of  lactation 
lactose  and and  elevated  levels of Na 

and  Ca d i c h  give the  salt7 taste of milk with  advancement  of 

study  might  be  in with foetal  and  suckling  pup 
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in blood  hemoglobin 
and in with 
advancement m stage (Tables 1 and 2). 
hdings those of  hemoglobin by 
and (1991) and that to depletion  of 
some hem of  doe fetuses synthesis. 

changes in each of  blood  hemoglobin,  pulse 
and inconsistent, 

to that all constituent levels studied 
in milk than in blood, except Na, quantity  of  blood 

to milk by glands et al, 
1973). 

coefficients between  each 
studied  in  blood  and milk stage 

calculated as shown Tables 3 and4. the 
within the two used 

stage to it was 
the same association estimates inconsistent in value 
and significance stage, These 
findings may be due mainly to stage and the 
changeable of fetuses and  suckling pups* 

the showed that no 
definite the between each of 
studied  in  blood  and milk 
stage, 

(1985). Studies  on some 
affecting milk 

and g r o w t h  Thesis, Faculty of 
Cairo Cairo, Egypt, 

and C.W. (1964). 
Estimation  of total 3rd Ed. 

L.A, (1963). 
Animal Science. New 

(A,O,A,C,, 1980). Officialmethods analysis. 
Washington, 

O,C, (1982). A Textbook  of  Animal 
4th Edition, publishing Co, New 

Calcutta 

T., 
VENO, and (1982)- 

and The W a g e ,  Annul 
Acad. SO,, 380100-110, 

A,T, (1969). Varialions m yield and 
composition of milk during lactation in the and the 
galactopoietic effect of of 
44:437*4SO. 

, 
FAO (1986), health 

Food and of the United 
Nations,  Animal 58-59, 

COS,; Taw., and 
QUEEN,  C.A. (1972). total 
lipids  by the sulfophosphvaniline 
18:673479. 

L, and 
(1964) of and 

by suckling in lactation, of 
114:462-469. 

AA. and (1991), 
in and some 

aspects  as  affected at 
Science, 11:429-443. 

(1972) Effect de la simultanceite  de la 
lactation st de la gestation sur les chez 
lalapine, Annales de  Zootechnie, 20:185-191. 

(1956) A text book of dairy 
VOL London. 

J.C. (1975). in 
the Changes lactation and the mechanism of  ion 

Jounal 253:527-545, 

C.F., and 
ALLEN (1973). 

LEA & 
USA, 

O,W, and W.O. (1982). 
7th Ed,, Ames, 

(1982). Fundamental  of  clinical 
Company, 

E.V. (1986), Age changes in the 
of and in the 

female 109:278-290. 
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Table 1. (El) and WSE) affected 

Breed  Pregnancy stage 
Cal 14 28 

Prolactin (ngml) 
1.946k0.201a  2.950k0.178b 2.369iO.222a  2.775kO.262a 

21.54W0.869a  22.542h1.063a 19.125k0.898b 25.937i1.074a 
m 8.280k0.641a  14.267k1.881b 10.881&1.332a 

Progesterone (ng/ml) 

M 
m 

M 

Total  fat ((dl) 
B 
M 
m 

Sugar (dl) 

m 
Calcium (dl) 

hl 
m 

M 
m 

Sodium (dl) 

M 
m 

M 
m 

Total  protein (Vl) 

(dl) 

Potassium (dl) 

(dl) 
tsmpsmh (C) 

2,601k0.446a 4,300&0.642b 
4.746kl. 164a 9.067k0.806b 
2,704k0.387a 3.483&0,670a 

55.125k1.067a  59.792&1,237b 
120.167&2,855b 

2.006&0,045a  2.014k0.071a 

2.5  13&0,116a  0.742&0,121 a 
130n417k2,995a 
50.1  18k2.509a  54.560f2.865a 

1.071&0,029a  1.146kO0037a 
18,625&0,734a  20,792&0,782a 
18,236k0,467a 17.57lk0.771a 

0,076k0.001a 0,091~Oo001b 
4.821k0.017a  4.925k0.021b 

54.487k0.830a  63,474&00853b 

0,024&0,001a  0.030k0.001b 
0,345k0.006a  0,347&0,009a 

12.205k0,510a  15,076&0,497b 

1.650kOO017a 1,766kOo021b 

0.600kÒ.020a 0,569k0.017b 

0.087h0.003a 0.1 1 Ok0.003b 
1,631k0.025a  1.716k0.025b 

15.826k0.363a 19.25Ok0.684b 
112.083t1.998a114,25Otl.l93a 
40.246t0.060a 39.421tOO057b 

0,911&0.191b  4,737&O8650a 
2.381k0.516b 10.019kl.360a 
4,046&0,839a  3,274iO0716ab 

61.25&0,124a  57,625&1.511b 
124.563Gq099a  117,125S.054a 

2.039k0.049a  2.039k0.081a 

3.081&0.  145a 2.438AO.068b 
133,687k3.549a  119,063d4,587b 
45.201k2.963b  49.313k2.181b 

1.213k0.030a  1.03110.043b 
19,312k09978a 19.687&1,056a 
15.910kOO677b  19,144&0,809a 

0,085k0.002a  0,079k0.002b 
4.944k0.026a  4.806&0.021b 

58.596k1.243b  61.721k1.658a 

0.029h0.002a  0.027&0.002a 
,0.371&0.009a  0.361k0.006a 
13.458&00623a  14.046k0.746a 

1.80W0.020a 1.721&0.018b 
0.860&0.015a l,018k0,019b 
0,477kO.006a 0,59lkO,O08b 

0.1 15k0.003a 0,091&0.004b 
1.761&0,010a 

17.048kO.661b 
120.313t1.448a114.125+1,158b 
39,769t0.155a 39,806t0.096a 

(rpm) 115.083t1.151a 71.417t2.003b 88.25Ot6.078b 94,250t6.342a 
Pulse  rate @pm) 139,708t0,826a141.167t2.137a 141.689t2.488a140.125t1.837a 

20,3 1 W0.789b 
13,307h2.642a 

8.3  19Etl.  135a 
l b  

103,938st4,240b 
1.95W0,082a 

2,36310,143b 
141,375&2,892a 
62,205&3,135a 

1.081&0,037b 
20.125&0.889a 
18,656k0.61 la 

0.087&0,002a 
4.869k0.022~ 

56.625&1,457b 

0,025&0.002a 
0.3  19k0.007b 

13,416&0,769a 

1,60W0,017c 
1,098&0.019c 
O,686kO,O09c 

0.089k0.004b 

20.128&0,814c 
1O5,063tl6188c 
39,925tOa120a 
97,25Ot5,258a 

139,500+1,565a 

within sigmficantiy 
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Table 2, Analysis of blood and milk components as affected by stage and their 

Proluctin  Progesterone  Protein 
m M m globin 

** *Y  Y*  ** 
Breed@) 1  12,100  3.000  430.142  34.646  224.035 7293 261333  1220.083  0.001  56.333 

NS Y* NS *Y ** *Y ** Y* 

stage 2  1.398 211.896 55320 17.373 257.268 17.768 240.583 1745.646 0.040 941271 
* ** 

A 2  1.298 8313 64557  11553 5.859  19.083 23521 0.063  120.896 

42 0.820 14298 46.166  3.796  11.9M) 22.696 273321 20.619 

Table 2, Continued, 

squares 
Fat sugar Calcium Tempe- 
M WB rature 

* ** ** ** ** 
Brttd(A) 1 0.630  44.083  236.785  0.068 5313 0.130 969.212 8.168 

** ** ** ** ** ** ** ** 
stage 2 2.498 2055.563 0.140 ' 2.64 0.00029 105.635 0.106 

** 
A 2 0.568 142.449 5.64 6.664  O.IK1001  0.016 21533  0283 

0.222  220.381  121.117 14.738  8.048  O.OW2 0.005 12.569  0.063 

Table 2. Continued. 

Sodium  Potasium Pulse 
tionrate 

*Y ** *Y  Y* *Y Y* ** ** ** 
1  0.00035  0.001  98.929  0.162  0.166  0.011  0.0061  0.087  140.665  22881.33 25521 

** ** ** ** t* ** *rir 

stage 2  0.00056  0.012 1385 0.162  0.235  0.175  0.0033 0325 90.908  336.00 20313 
Y 

A x P  2 0.00006 0.007  1.406  0.003  0.004  0.002  0.0001  0.002  12.103  96.58  64.771 

*Y 

Error 42  0.00003  0.001 6507 0.002  0.001  0.001  O.ooO1  0.002  2 374 64355 

** * NS Not significant, 

- - 
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Table 3. Correlatio coefficients between each of traits  studied blood and milk of Cal does at 
mating (O), day 14  (14) and  day 28 (28) of pregnancy  satges. 

Blood 
m Stages  Prolactin  Progest  Protein Sugu Fat Ca 

Prolactin 

Progesttron 

Protein 

Suger 

at 

C a  

Na 

O 
14 
28 

O 
14 
28 

O 
14 
28 

O 
14 
28 

O 
14 
28 

O 
14 
28 

O 
14 
28 

O 
14 
28 

O 
14 
28 

O 
14 
28 

0.490 
0.331 
4.877 

0.452 
0.754 
4.210 

0.405 
0.749 
0.437 

0.097 
4.307 
4.288 

0.662 
4.162 
0.737 

0.067 
0.014 
0.051 

0.267 
4.638 
0.324 

0.144 
4.511 
0.712 

0,645 
4.218 
0.146 

0.790 
0.099 
0.106 

0.603 
5.591 
4.103 

0.042 
4.715 
4.305 

0.663 
0.438 
0.056 

oa1i 
0.169 
5.425 

0.158 
0208 
0.841 

4.485 
0268 
0.678 

0.582 
0576 
0.322 

0.216 
0.006 
0.057 

4.090 

0.618 

0.465 
0.675 
O .390 

0.018 
0.329 
0.607 

0.303 
0.363 
0.439 

0.547 
4.152 
4.357 

0.281 
0.209 
0.002 

0.132 
0.051 
0.581 

0.034 
4.553 
5.291 

0.085 
0.379 
4.464 

0.471 
0.453 
0.410 

0.060 
0.152 
O.GO7 

0.104 
0.028 
0.560 

0.302 
0.412 
0.404 

0.496 
0.630 
0210 

0.095 
0.334 
0.236 

4.144 
0.049 
0.239 

0.164 
4.119 
0.687 

0.226 
0.197 
0.198 

0296 
0281 
4 

0.565 

0,587 

0.055 
4.219 
5.329 

0.015 
0.474 
4230 

0.293 
0.459 
0.424 

0.629 0.915 
0,346 0.434 

0.507 

0.673 0398 
0.524 0533 
0.212 4.145 

0.418 . 0.649 
0.242 0.080 
4209 

0.145 0.473 
0.41 0.026 
4.181 0309 

0.170 

0.000 

0.171 0307 
4224 0.761 
6.037 4512 

0.062 0.156 
4.119 4.120 

All estimates N.834 are signiticant  nt all estimates N.707 are signiticant at PcO.05, otherwise are insigtllfican. 
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Table 4. between each of studied in blood and milk of NZW does at 
mating (O), day 14  (14) and day 28  (28) of satges. 

Blood 
Stages Sugar Fat Ca 

O 0.427 
14 0.143 
28 4.464 

O 0.547 4,780 
14 0.051  0.431 
28 0295 0.589 

0  0.494 0.217 0229 
14 0.218 4.140 0.252 
28 0.403  0,112 0.164 

SUgCl O 4,326 0.302  0.614 
14 4.263 4.207 0.171 0.846 
28  0.084 4.178 4.466 0.869 

F at 

Ca 

O 4.612 0.121 0.447 0.230 0313 
14 0.752 4.099 0.042 4.109 0.223 
28 9.680 4.468 9.142 0.295 0.258 

O 0.423 4.009 0.338 0,395 0.472 0.079 
14  0.487 0.112 0.260 4,696 0.365 0.488 
28 0.607 0.337 0.273 0.384 4.189 4577 

O 0.588 0.204 4.015 0.382 0.508 0.242 0.088 
14 0.41  1 0.805 0.035 4.276 0.417 0512 0347 
28 0.454 0.173 4.299 0.539 0.289 0518 

O 0236 0.519 0.464 4.413 0.116 4.451 0.352 0.180 
14 4201 4.610 4.244 0.579 4.689 0.533 0.394 
28 4.183 0.192 4,199 4.226 0.200 0.221 9.453 0.106 

O 0.428 0.188 0.224 0.498 0.732 0.052 0.194 0.808 0.225 
14 4.021 4.230 0.387 0.260 0.004 0.584 4.302 0.859 0.765 
28 0.310 0.340 0.695 0.356 03?4 0.146 0.393 0.697 0.149 

O 0.389 0.617 0.807  0.750 0.266 0.122 0.431 0.535 
14 4.151 0.684 0.382  0.514  4.541  0.519 0.514 0.177  0.469 
28 0.073 4.353 4.120 0.548 0.088 0.090  0.361  0.018 0.048 

All e s h a t e s  are sigdcant all estimates N.707 are  atp4.05, othm+ise are insigtllfcan. 
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