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Effect of Vitamin “A”’ Supplementation on
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MR wEpRcT of vitamin A supplementation on the fertility of ewes

raised under desert condition was studied using 103 ewes of mixed
ages (Awassi and Crosses with Barki). Experimental animals
were randomized into three treatment groups i.6. control {no sup-
plementation), medium (supplemented with 50,000 iu. vit. A
per  head monthly and high (supplemenied with 100,000 i.u. vit.
A per head monthly). Supplementation with vitamin A started
3 months prior to mating and lasted up to weaning. All experi-
maental groups reccived the same vitamin A deficient ration i.e.
concentrates and straw.

Livebody weight of the control group was constant up to &
variable time before death (2-5 days) at which it declined rapidly
a5 a result of loss in appetite with an obvious drop in blood plasma
vitamin A level, Night blindness was observed in the control
croup after 126-136 days, whereas xerophthalmia and nervous
incoordination occured after 143-153 days and the first mortality
case happened after 161 days from the start of the experiment.
Novitamin A deficiency symptoms were observed in“the two treated
croups. There was no significant difference among different groups
in the number of ewes marked by rams, however, conception rate
differed significanily (P < 0.01) among different groups. The
high level treated ewes produced significantly (P < 0.05) more
viable lambs compared to the medium treated ones, Mortality
rates were found 1o be42.8, 8.8 and 2.9%; for the control, medium
and high treated ewes respectiyely.  whereas it were 40 and 26.9%
for lambs born to the medium and high {reatment ewes respeciively.
Vitamin A supplementation at two difierent levels medium and
figh) for cwes was of no effect en the birth and weaning weights
of the newborn lambs.

In the western coastal zone of Egypt the natural grazing season for sheep
is limited as it only extends from late December to eariy April depending
on the amount of rainfall which varies greatly from one year to another.
Tt is not uncommon that in some years there is practically no grazing scason.
Thus during most part of the year, sheep are fed on dry vigetations and con-
centrates plus hay and straw. Under such conditions sheep usually suffer
from vitamin A deficiency. Field observations on a flock of sheep kept
at Ras Bl-hekma Experimental Station which belongs to the Desert Institute
indicated symptoms of vitamin A deficiency in both ewes and lambs. A
prelimenary study on the same flock by Ghanem (1967) showed improved
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ferility by vitamin A supplementation to ewes during the breeding and pre-
gnancy periods. Therefore, this study was carried out to investigate the
eflect of vitamin A supplementation on ewes during breeding, pregnancy and
lactation.

Material and Mcethods
Experimental Animals

One hundred and three Awassi ewes and their crosses with Barki of mixed
ages were used in the present work. Experimental animals were part of
a flock of sheep raised at Ras El-Hekma Dasert Research Station which
is located in the western coastal zone of Egypt. Ewes were randomized to
their treatment groups according to age, bread and live weight. All animals
were free of vitamin A deficiency symptoms at the start of the experiment.

Managcement

At the 3rd month before mating, all experimental animals were fed on
vitamin A-deficient ration (wheat straw and a concentrated mixture) according
to Morrison feeding standards (Morrison, 1955). The concentrated mixture
consisted of 659, cottonseed meal, 20%, rice bran, 909 wheat bran, 3%
molases, 29, limestone and 1% common salt. Three pure fertile Barki
Rams were used for mating. Rams were aliccated at random to the treat-
ment groups and lasted for 51 day mating peried. Qestrus was recorded
daily as defined by marking with the ram.

Treatments '

The present study included three treatment groups, i.c. control (not sup-
plemented with vitamin -A), medium (supplemented with 50,000 IU. vitamin
Afhead/month in one dose) and high (supplemented with 100,000 1U. vita-
min Afhead/month in one dose). Rams were supplemented with 100,000
TU. vitamin Afhead/month in one dose. Vitamin A administration was
orally and took place at 3 months prior to mating and at monthly intervals
therefater up to weaning. Vitamin A was supplemented as tablets (A-Viton),
each contains 50,000 i. uw. The number of ewes in each treatment group
corresponded to 35, 34 and 34 ewes for the contrgl, medium and high treat-
ment groups respectively.

Blood Sampling for vitamin A determination

Six ewes were chosen at random from each treatment group for blood
sampling at monthly intervals over the experimental period. Sampling was
carried out from the jugular vein after 15 days of vitamin A-administration
to avoid any temporary fluctuations in vitamin A blood plasma level.

The antimony trichloride method for the determination of Vitamin A
in blood plasma described by Kimble, (1939) and modified by Glick (1957)
was used in this trial.

Recording

Ewes were weighed before the start of the trial and at biweekly intervals
throughout the experimental period. Lambs were weighed at birth and then
at weekly intervals up to weaning.
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Mortality was reocrded for both ewes and lambs. Genitalis of ewes
died during the pregnancy period were examined for pregnancy. Thus, a
full knowledge about concenption was obtained. Animals were aiways
obsarved for vitamin A deficiency symptoms, i.e. , anorexia, nervous ifcoor-
dination and xerophthalmia. '

Statistical Procedure

Standard methods were used in analysing the results (Steel and Toori,
1960 and Snedecor, 1956), such as analysis of variance and Chi-squarc tests.

Results and Discassion

Live weight Changes in Ewes

Rasults given in Table 1 show the average live weight of ewes of the dif-
ferent treatment groups at certain points over the experimental period. Fig.
1 illustratss the live waight changes at monthly intervals. Due to the ran-
domization of ewess according to their weight breed and age at the start of
the trial, ewes of the different treatments did not differ significantly in their
averaze initial weight. There was no statistical difference among the dif-
ferent treatment groups in live weight at mating.  However, ewes of differrent
“reatmants differed significantly (P < 0.01) in their weights at one month
before the average lambing date. Ewes of the control group lost 0.65 kg
over this period (from mating until before lambing). However, those of
the medium and high groups gained 5.52 and 6.85 kg, respectively. The al-
most constant live weight for the control group was probably a result of being
non-pregnant. '

TABLE 1. Average body weight of ewes (kg) at certain points
over the experimental period

Date Control K’l.eﬂiuen High
Initial weight . . « « - - - - 39.72 38.4 18.5
8-4-1968). .+ . . - 0 os e {(35) (34) (34)
Weight at mating - - -+ - - 42.8 41.6 . 42._2
(BT1968) v v v ow % w5 wiw s (35) (34) (34)
Weight before lambing - . . - 422 47.1 45.0
(3111968 o « v o = 5w o s (29) (34) (34)
Weight alter lambing . . . - . 40.6 41.0 39.8
(23-1-1969) .« .« - oo (25) (32) (33)
Weight at weaning . -« -« - 41.0 41.9 38.9
(B51969) « v v v w oo v on s (20) (31) (33)

Fig. in parentheses represent the number of animals,
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After lambing, the loss in weight corresponded to 1.55, 6.06 and 9.19
kg for ewes of the control, medium and high treatment groups respectively.
The ewes are expected to loose weight after lambing cqual to the weight of the
fetus (s) plus 60 % of that weight as embryonic membranes and fluids (Schin
keel, 1963). The differencein live weight loss between the two supplemented
groups is probably related to difference in the number of ewes being pregnant
and lambed in each group.

Average live weight for the control group maintained fairly constant
until a variable time before death at which jt declined to 32.46 kg, inspite of
the extremely low plasma vitamin A levels and the developing of night blin-
dness. This decline was probably due to the anorexis,spasms and diarrhea,
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which lasted 2-5 days before death as a result of the advanced hypovitaminosis
A. These results support the previous findings reported by Franklin, ef al.
(1955) and Peirce (1945).

Mating behaviour and lambing performance

_ Results of the mating behaviour and lambing performance for the different
¥ treatment groups are summarized in Table 2. Fig. 2 shows diagramatically
the mating and conception behaviour for ewes of different treatment groups.

TABLE 2. Mating behaviour and lambing performance of different experimental groups

Traits Control | Mediom | High 'I)f";lg
No. of ewss joined with vam . . . . . . 35 34 34
No. marked by rams over 51 days period 29 30 31 N.S.
No. conceived . - - - . . . . . . . . . 2 21 26 P<0.01
Conception rate % . . « « « . . . . . . 5% 61% 6%
No. not marked atall . . . . . . . .. 6 4 3 NS,
No. of services per conception O zstrus cycle
length for single cycles only (day) . . . 21 2.04 1.76
Meanes oo @ 5 8 =0 §F 8 8 8 W% 8 B 8 16.8 17.6 16.1 N.5.
(12) (12) (14)
Range | & « o 5 v & & & s m waal &4 11—20 11—21 10—24
No. of double cycles 1 1 2
Gestation period length (day) Mean . . . — 151.1 150.2 N.S.
(18) (25)
Bange o ¢ e % a5 @ g e 8 6 e e e 8 - 148—156 | 146—155
MNo.aborted . . . . . . . . . ... 2 1 Q N.S.
No. of lambs dropped at full term. . . . 0 20 26 P<£0.01
Mo, caf-stillbitths « ¢ ¢ 5 5 5 b & %y ] '. 3 2 N.S.
No. of lambs born alive . . . . . . . . 4] 17 24 P<0.01
No. of neonatal mortalities . . . . . . . 0 3 2 N.S.
No. of viable lambs . . . . . . . . . . 0 14 | 22 PL0.01

Fig. in parentheses represent the number of animals.
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Heat symptoms were normal and did not differ significantly among dif-
ferent treatment groups over the 51 day mating period ; however, concenption
rate differed significantly among the three experimental groups. These fin-
dings seems to disagree with those reported by Hart (1940) and Peirce (1954)-
who reported that cattle and sheep may show normal heat, ovulation and
conception even though they are depleted to the point of night blindness.
However, Campbell et al, (1958) found that ewes which were developed night
blindness, cither failed to drop lambs or dropped dead lambs.

Results of this study indicate that vitamin A supplementation was neces-
sary to maintain conception, particularly in the control group.

The number of services required per conception differed among different
treatment groups. This result supports the finding reported by Tagwerker
(1968) who found that high doses of vitamin A, D and E imporved conception
rate at first mating and reduced the number of cows culled for infertility.

Hgypt. J. Awém. Prod. 13, 1, (1978).
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The reproductive rate, defined as the number of lambs born alive per 1004
ewes bred, was found to be 0, 50 and 70.0%, for the control, medium and high
treatment groups respectively, differences being highly significant. However,
difference between the medium and high group has just failed to reach signi--
ficance. The number of viable lambs from the medium and high treatment
groups differed significantly (P < 0.05), due to differences among both groups
in the number of stillbirths and neonatal moralitics, Ewes recieving low levels
of vitamin A or vitamin A-deficient ration during pregnancy are expecied to
give a corresponding levelsin colostrum and milk (Rickeits et al., 1956), and.
this will subsequently affect the viability of the newborn lamsbs.

Two aborted cases occurred in the control group, one in the medium:
group accompanied By uterus prolapse and death of the ewe ; and non for the
high treatment group. This finding supports that of Hart and Guilbert (1933}
who found that 75% of the pregnant cows failed to complete pregnancy up.
to normal calving, when they were fed on dry roughage.

Birth Weichi and Weaning Weicht of Lambs
A 2 \5 &y o

Results of birth weight and weaning weight of lambs are shown in tab
3. Fig 3 illustrates the corrected live weights for experimental lambs of tE
medium and high treatment groups from birth up to weaning at weekly 1
vals. ¥ ﬂo{,J not appear that vitdmin A supplementation at the ~=wh level
used 111 this study was of a favourable effect on birth weight of lambs compars
to the medium level, dilference between the (wo groups was not  statistically
significant.

At weaning, differences dfd not occur among female lambs of the medium
and high treatment groups, however, differences were statistically significant

(P <C0.05) for males. This is dus to the relatively heavier \,veau?iﬂg weights
of the medium treatment é cup males. Thes super iority of the male lambs of
the medium group in their growth rates and weaning weights over thosc from

the high treatment group ¢ ml not be attributed to the vitamin treatment. Part
of this superiority howeverver, may be explained on the basis that male lambs
of the medium group were relatively heavier at birth as compared to the hight
treatment lambs (4.03 ¥S. 3.78 ke). The average live weight of the medium
treated ewes which lambed was slightly higher than that of the high treatment
group (4347 V8. 39.10 kg), and this might have contributed to the difference
in the weaning weights of their lambs.

Results at hand indicate that vitamin A supplementation at two different
levels (medium and high) to ewes during pregnancy and lacration did not
affect birth weight or weaning weight of lambs. Ricketts ef af, (1965) reported
that growth rate of the newborn lambs up to weaning was not affected by the
treatment of their dams with vitamin A.

Boypt. J. Anim. Prod. 18, 1, (1973)..
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TABLE 3. Average birth and weaning welpht (kg)

o | Medium _ High
Trait ‘—.'a _977 ‘ 0 .__0,,/1_; o
Birth weight . . . . . . . 4.03 3.58 3.98 | 3.67
Weaning weight at (120 days ’
S R S 2553 | 2025 | 1935 | 2012
s Y CORRECETD LIVEBODY WEIGHT FOR LAMBS AT WEEKLY
A0 INTERVALS (Birth to weaning)
i
51
&
23F
2}
21
2— —
194
18}
1P
~ 16
218

O0Y WEIGHT (K

LIVES

Ba—a Group I Lambs d‘

el B T 1ambs 9
o —@Group I 12mDs d

e NQ e p @ Lambs P

3
&
£ 5
1 B {
?.‘- - 1) ] 1 1 1 i i 1 E 1 [] F) ] ] F3 ==
’ I 13 14 1% 16 ¥
f 1 2 3 ¢ % 67 g8 9 10 1 12 13 14

PERIOD (we ki)
Fig. 3
Hgypt. J. Anim. Prod. 13, 1, (1973).



VIT. A SUPPLEMENTATION FOR EWES %

Mortality of lambs (from birth to weaning)

Results of the mortality of lambs dropped at full term from both supple--
mented groups are presented in Table 4.

Number of lambs weaned per 100 ewes bred was 35.3 %, for the medium-
treatment group as against 55.9 % for the high treated one. This resultindicates:
the importance of vitamin A supplementation to ewes at the Ligh level used
in this study on the viability of the newborn lambs up to weaning.

Survival rate of lambs, defined as the number of lambs weaned from the
number born, was found to be 609, for the medium group as against 73 9,
for the high one. At the 13¢h to 16tk day before weaning, two lambs from the
medium treatment group have developed night blindness which was followed
by xeropthalmia, spasms and loss of appetite, then died at the 5t to 8th day-
after weoaning time.

TABLE 4. WMortality of lambs {rom birth to weaniog.

N edium Fiigh
No. of lambs dropped at fuli term . . . . 20 26
Mortality at birth (stillbirths) - - 2 4 o 3 2

(15.0%,) {(7.7%)
Mortality up to one week old . . . . .. 6 Pl
(30.095) 1 (15.4%0)
Mortality up to weaning time . . . 8 T

{40.090) | (26.9%)

Fig. in pacentheses reprssent mortality as a percentage of the total
number born.

Deficiency symptoms and mortality in Ewes

Results of mortality in ewes of different treatment groups from the start”
of the trial at 3 months pre-mating up to weaning time are present in Table
5. The first mortality case occuarred in the control group as a result of vitamin
A deficiency, after 161 days from the start of the experiment, then followed
by another case after 2 days. Night blindness was observed in three cases
from the control group after 126-136 days from the start of the trial. Whereas
xerophthalmia and nervous incoordination were developed in five cases aflter
143-153 days, then, more ewes have developed the same symptoms thereafter.

Bgypt. J. Anim. Prod. 13, 1, (1973).



28 A. 0. SOOUD, A. A. YOUNIS, M. A. HL-ASHRY AND O. SHEHATA

TABLH 5. Mortality for ewes doring experimental period

Siage Lontrol Medium High !a‘:’ii"'{’f

Initia: number Of €wes .« « « 0 0 e ; 4 | 3 34

Mortality up to the started of lambing . & U 0 P<0.01
(At 22-day from the beginmmng) . . . .« - ! (17.0930) Wy 10}

Mortality up Lo the end of lambing . . . 13 i 1 P00
(AL 290-day from the beginning) . - - .| (37.030) (5.82) I (2.99)

Maoriality up to weaning time . . . . . . 15 3% | I PO .61
(AL 395-day from the beginning) . . . .| (42.8%) | (8.872) i (2.920)

(*) ne was aied as a result of utetus prolapse.
1z, in pareatheses represent mortality as a percentage of the total number.

Stages of xerophalmia ars illustrated in Fig 4. All ewes died in the control
group were suffering from xerophthalmia, nervous incoordination, spasms,
anorexia and diarrhea accompanied with a loss in the live body weight.  Vita-
min A blood plasma level has dropped markedly before death to the level of
10.9 and 1.6 vg per 100 ml after 268 and 298 days respectively on vitamin
A-deficient ration.  This resultindicates that death could occur before reaching
the zero level of vitamin A blood plasma. Previous results by Franklin ef
al, (1955) are in agreement with findings of this study.

Ewes died from the medium and high treatment groups did not develop
any sign of vitamin A deficiency before death. However, vitamin A deficiency
was the main cause directly or indirectly of such high mortality rate among
éwes of the control group.

Vitamin A blood Plasma Values for Ewes

Results in Table 6 show the blood plasma vitamin A level of ewes at mon-
thly intervals over the experimental period, expressed as ug per 100 ml Fig.
5 illustrates graphically the same values. Though sheep of the present study
were raised under desert condition, the initial value for vitamin A obtained
in this work (33.7 ug/100 ml) fallsin the range of 15.6:40.9 ug given by Elmoty
and El-Mallo (1957) for sheep raised under the valley condition in Egypt and
also in the range of 20-30 ug given by Franklin et al. (1955) for sheep as
normal level in the blood plasma with adequate reserves in the liver.

The sharp decline in blood plsama vitamin A level at parturition, may be
due to the withdrawal of the great amounts of the vitamin from the body in
the colostrum and milk. The medium treatment group was more susceptible
to the decline of vitamin A level in blood plasma at pacturition than the high
treated one and this may be due to the difference in the level of supplementation
between the two groups.

Bgypt. J. Anim. Prod. 13, 1, (1973).
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TABLE 6. Vitamin A blood plasma level of ewes of different treatment groups
at monthly infervals over the experimental period.

ug of vitamin A per 100 ml
blood plasma
Month

Control | Mediom High

After the 1st dose (24-4-68) . . . . . . . 33.7 49.2 3 O
(before mating) . . . . ., . . ., (6) (6) (6)

After the 2ud dose . . . . .« . . . . . 31.2 52.0 54.8
(%) (6) (&)

After the 3rd dose + - « « « o . o . . . 31.0 573 53.6
(6) {6) ()

After the 4th dose (during mating season) 28.8 55.5 50.2
(6) (6) (5)

After the Sth dose - - + . . . v .« . . 27.4 53.8 58.2
(6) (6) (6)

After the 6ih dose (during pregnancy) . .| 28.1 52.0 | 59.0
(6) (o) (6)

After the Tth dose . . . . . . . . . .. 24.1 59.1 72.9
(6) (6} (6

After the 8tk dose (before lambing) 20.7 | 54.6 66.9
(©) (6) (6)

After the 97/ dose (during lambing) . . . 12.1 21.9 59.1
(6) (] (6)

After 10tk dose (after lambing) . . . . . 15.4 27.0 38.0
(3) ()] (6)

After the 11h dose . . . . .« . . .. 14.4 84.1 71.9
(5) (6) (6)

After the 12¢h dose (24-3-69) (during lac- o) 49.5 49.3
fation) & o s @ U AR N W T Y 9 R e e “4) (6) (63

Fig, in parentheses represent the number of animals sampled.

Recovery of blood plasma level towards normal as compared with the
values at parturition occured for the medium and high treatment groups
Whereas, the value of the control group has dropped to 7.2 ug per 100 ml.
after almost one year of raising the animals on the vitamin -A-deficient ration.

Heypt. J. Anim. Prod. 18, 1, (1973}.
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General Discussion

In the western coastal zone almost one third of the sheep population in
Egypt are raised. Sheep raised under such semi-arid conditions are expected
to have different mancegerial problems from those raised in the valey, mainly
due to, differences in the enviroment and type of food. The scarcity of natural
food due to the limited grazing season beside the type of dry feeding provided
in most part of the year create specific nutritional problems which in turn
affect the productivity of such animals. The lack of vitamin A under such
feeding conditions is probably one of the biggest problems facing sheep raising
in the desert.

The effective role of vitamin A in reporeduction in sheep has been in-
vestigated by many workers (Peirce, 1954, Guilbert et al. 1937 and Hart and
Miller, 1937). There is enough evidence that, lack of yitamin A in the diet
of the pregnant ewe, provided that its vitamin A stores are depleted, results
in the production of weak, dead or malformed lambs. Results of the present
study indicate that vitamin A supplementation was necessary to maintain

Egypt. J. Anim. Prod. 18, 1, (1973).
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conception for ewes raised under desert condition.  Though, both the medium
and high levels of the vitamin used in this study have prevented symptoms of
vitamin A deficiency, the high treated ewes produced significantly more viable
lambs compared to the medium treated ones. These results indicate that the
existence or absence of the vitamin deficiency symptoms should not be used
as a criterion for the determination of the requirements needed for sucessful
reproduction. Further work seems to be necessary to estimate the optimal
dose of the vitamin needed for the prevention of night blindncss, reproduction
and other special demonds. It may be necessary as well to determinein afurther
work the optimum period of supplementation and the most practical way of
administration. Vitamin A was administreted orally for the supplemented
ewes of this study and it may be casier for practical purposes to be administreted
in a powder form with the ration during the dry season or by injection.

In this study it was not possible to determine the role of vitamin A in
the different stages of the reproductive cycle and this would deserve further
work., From the results of this study as well as that of Ghanem (1967), it may
be concluded that supplementation of ewes with vitamin A (100,000 iu/
head/month) is necessary under desert conditions to avoid such high Josses
in fertility and general health.
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