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Abstract: This study was conducted to study the effects of chromium
picolinate CrP supplementation to rabbit diets during the summer season
and its amelioration on reproductive traits of New Zealand White (NZW)
and V-line rabbit breeds to extend their breeding season to be all year
round.

The experiment started from May to September (the summer
breeding pause in Egypt). The selected doe in a herdbook (November to
April at the same year) had at least three littering and similar reproductive
performance for each breed. A total of 33 multiparous does (18 NZW and
15 V-line) were divided into three groups for each breed. The first group
served as a control, whereas the 2" and 3™ groups orally received a daily
dose of 9 and 18 ug/doe of chromium picolinate CrP respectively
throughout the experimental period.

Incidence of stillbirth increased (P<0.01) for V-line compared with
NZW breed. This may be attributed to the fact that NZW breed is more
adapted to hot climate in Egypt compared with V-line breed.

Rabbits supplemented with CrP in summer of either breed had
greater total litter size, litter weight and viability percentage at birth
(P<0.01) compared with control. Moreover, litter size, litter weight,
viability percentage and milk yield at 21 and 28 days of age were
significantly (P<0.001) higher for does receiving oral CrP compared with
control in NZW and V-line breed.

Gestation length, total litter size, litter weight and viability
percentage at birth were highly improved at the low level CrP (9
ug/doe/day) in the V-line breed. However, similar trend was recorded with
the high level CrP (18 ug/doe/day) in the NZW does for two consecutive
parities.
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In rabbits that received the additional CrP during the two parities,
the second parity recorded the highest reproductive efficiency for doe in
NZW and V-line does compared with first parity or control.

During August, when ambient temperature and relative humidity
were high, does that received the low CrP level in V-line and high CrP
level in NZW breed conceived and gave the third parity. However control
rabbit does at either NZW or V-line breed did not conceive or could not
mate at all.

The magnitude of the increase of total litter size (76 bunnies), total
litter weight at weaning (29.3 Kg) and conception rate(60%) for the V-line
does given, Yug/doe/day were higher than control does. However, in those
NZW does given high level of CrP the respective values were 32 bunnies
13.4 Kg and 33%, respectively.

INTRODUCTION

Elemental chromium Cr is an essential micronutrient. It is required
for optimal insulin activity and normal carbohydrate and lipid metabolism.
Tri-valent chromium Cr" is recommended for the treatment of diabetes and
obesity. A form of Cr that has recently received attention is the organically
complexed Cr source, chromium picolinate CrP. This form of Cr consists of
one molecule of (Cr’") complexed with three molecules of picolinic acid.

Several studies have shown that dietary chromium picolinate CrP
supplementation can improve insulin action in swine (Steele et al., 1977,
Lindemann et al., 1995a; Amoikan et al. 1995 and Matthews et al., 2001).
Also, Sahin et al. (2001) indicated that CrP had a positive effect on
performance and increased the plasma insulin concentration of laying hens
under cold stress. In rats, Cefalu et al. (2002) reported that CrP enhances
insulin sensitivity and glucose disappearance and improves lipids in male
obese hyperinsulinemic.

Insulin administration has several positive effects upon ovarian
function, including an increase in ovulation rate (Cox et al., 1987) and
improving maturation of ovarian follicles in swine (Matamoros ef al., 1990).
In addition the elevated concentration of insulin in blood is associated with
increased plasma progesterone concentration during the luteal phase
(Clowes et al., 1994) in cows. Moreover, increased ovarian progesterone
secretion during early luteal phase may enhance the secretion of uterine
proteins during the early pregnancy in swine (Trout, 1995) and the uterus
requires prolonged exposure to progesterone in order to be able to secrete

-210 -



Chromium Picolinate, Summer Season, Reproductive Performance, Rabbits.

several specific proteins, so-called histotrophs, which are thought to support
the embryos at the time of implantation.

Longevity News Editorial Notes (2003) reported that
supplementation of CrP for humans significantly enhanced insulin
sensitivity. These initial results offer a potential new nutritional therapy for
approximately 2 million American women suffering from polycystic
ovarian syndrome (PCOS). PCOS is a little understood hormonal condition
that is a leading cause of infertility, and is associated with insulin resistance,
gestational diabetes and appears in a supplement to fertility.

Franklin and Odonliadis (2003) found a significant increase in serum
free tryptophan (TRP) by treating rats with CrP. Chromium picolinate
supplementation is considered as a protective management practice in a
quail’s diet, reducing the negative effects of heat stress (Sahin et al., 2002a).
In addition, Sahin et al. (2002b) reported that, supplementing CrP and
vitamin C improved the performance of cold-stressed hens.

In Egypt the breeding season of rabbits normally begins in October
and ends in May each year, due to the negative effects of summer conditions
on production and reproduction. The present work aimed to study the effect
of chromium picolinate supplementation during Egyptian summer and its
ameliorating effect on reproductive traits of NZW and V-line breeds of
rabbits in a trial to extend its breeding season to include all year round.

MATERIALS AND METHODS

The experiments were carried out at El-Sabhia Poultry Research
Station during 10 months and was divided into two periods: the first period
from November 2002 to April 2003 (mild weather and equal to traditional
breeding season), the second period from May to September 2003 (hot
climate and is nearly equal to the summer breeding pause in Egypt). A
number of 40 New Zealand White (NZW) and 30 V.L. breed) adult females
at 6 months of age were used in the present study in the first period.

All rabbits were kept under similar managerial and hygienic
conditions. The females were housed in individual cages of commercial type
(600 550 40 cm). The cages were provided with feeders, automatic nipple
drinkers and nest boxes (400 350 30 cm). The adult males were housed in
individual cages as those of the females, but without nest boxes. The building
was naturally ventilated and provided with side electric fans. They were
provided a 16-hours light per day and a commercial rabbit feed (wheat bran,
barley and soybean with 18% crude protein and 13% crude fibers and 2670
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kcal/kg digestible energy. A semi-intensive program was adopted for the
naturally mated does, the mating was effected 8-10 d after delivery or 18-20d
after the non-fertile mating — the does which were not pregnant after the third
mating were eliminated.

The following data were recorded: (a) number of parturitions
(deliveries), (b) number of total and live rabbits born per delivery, (c) the
weekly milk production by double weights (weight of the doe before and after
suckling) for 21 and 28 days after delivery, (d)litter weight, (e)doe weight and
(f) doe feed intake from delivery to weaning.

After the winter solstice, the experiment started from May to September
(the summer breeding pause in Egypt).

The does selected in herdbook (November to April of the same year)
had at least three littering and similar reproductive performance for NZW and
V.L breeds. A total number of 33 adult females (18 NZW and 15 V.L. were
equally divided into three groups, the first group served as control, while the
2" and 3" groups were orally supplemented dairly with CrP (9 and 18
ng/doe/day, respectively), during the summer months (May to September)
where ambient air temperature and relative humidity were recorded daily.

Data were analyzed using a factorial design (2 breeds [l 3 treatments)
according to Snedecor and Cochran (1982). Significant differences among
means of groups were compared using the multiple range test of Duncan

(1955).

RESULTS AND DISCUSSION
Reproductive Efficiency
Breed Effect

Although doe weight at birth, and total litter size at birth were
significantly higher (p<<0.01) (p<0.05), respectively, in the V-line than NZW
(Table 1), the alive litter size at birth was insignificant between breeds due
to the increase in viability percentage at birth (p<<0.01) for NZW (88%) than
V-line (64%, Table 3).

Stillbirth was increased for V-line compared with NZW breed in
summer season. This may be due to that NZW breed is more adapted to hot
climate in Egypt compared with V-line. So data show that the variations
between NZW and V-line breed was not significant for litter size, litter
weight, viability percentage and milk yield at 21 and 28 days at age (Tables
2 and 3). However the reproductive performance of doe is higher for V-line

-212 -



Chromium Picolinate, Summer Season, Reproductive Performance, Rabbits.

in traditional breeding season compared with the NZW breed. This again
confirms the finding of the susceptibility of V-line rabbits to the hot climate.

The V-line is synthetic line originated in 1982 at the Department of
Animal Science, Univesidad Polilecnicia, Valencia, Spain. Litter size at
weaning was considered as a criterion for selection in this line (Estany et al.,
1989).

Treatment Groups Effect

Supplementing CrP over three parities for females that had been
retained from the first period of breeding (traditional breeding season) at a rate
of 9 and 18 pg/doe/day for about three months during the beginning of summer
resulted in greater total litter size, litter weight and viability percentages at birth
(p<0.01) compared with control (Tables 1 & 3). Moreover, litter size, litter
weight, viability percentages and milk yield at 21 and 28 days of age increased
significantly (p<0.001) for does receiving oral CrP at levels of 9 and 18
ng/doe/day compared with control in NZW and V-line breeds (Tables 2 & 3).

The present study agrees with results obtained by Lindemann et al.,
(1995a, b), Hagen et al., (1998) and Trottier and Wilson, (1998) which
showed large increases in litter size when supplementing the diets of sows
and gilts with CrP. Also, Lindemann, (1996) reported that, the effects of Cr
supplementation to sow positively affected total operational nitrogen
balance by reducing nitrogen charges per pig. Improvements in either
conception rate or litter size are associated with lower nitrogen charges per
pig with the largest reduction occurring with the increased litter size.
Improvements in both conception rate and litter size accelerate the reduction
in nitrogen charge per pig.

Sahin et al. (2002a,b) also showed that supplementing vitamin C and
chromium picolinate improved the performance of cold-stressed hens, and
such a combination of supplement can offer a potential protective
management practice in preventing cold stress-related losses in performance
of laying hens. In addition, Sahin et al. (2002a) reported that, chromium
supplementation can be considered a protection management practice in a
quail diet, reducing the negative effects of heat stress.

Table (3) shows that, the viability percentage at birth for the second

parity in the V-line was 30% in does which received high level CrP (18

png/doe/day) in summer season. This is because we noted that rabbits had

long periods of gestation and sometimes had to be injected with oxytocin in

order to deliver, and that its kids were large and stillborn. Also, the amount

of feed intake in this group was highly increased than the other groups but
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we could not analyze the data of feed intake due to the different situations of
does at the same time of breeding.

In contrast, when CrP was supplemented at (9 and 18 pg/doe/day),
was orally received daily for NZW and V-line does, it was noted that
gestation length, total litter size, litter weight and viability percentage at
birth were highly improved in the low level for V-line does, however this
occurred at the high level in the NZW does during two parities (Table 1 &3).

Nevertheless, milk yield at 21 and 28 days of age in NZW were
move improved for females that received the low level of CrP compared
with the high level group. Viability percentages were reduced at 21 and 28
days of age for NZW females given high CrP level, which could be
attributed to the concomitant-reduction in milk yield. Therefore, litter size
and litter weight at 21 and 28 days of age were higher in the low level group
of CrP in NZW rabbits. Results were noted in the V-line rabbits (Tables2 & 3).

It is worth noting that rabbits that received the additional low level
of CrP during the two parities, the second parity recorded the highest
reproductive efficiency for doe of either breeds compared with first parity or
control. In this connection (Lindemann et al., 1995b) has shown an increase
in the magnitude of litter size response with increasing length of
supplementation period. Also, Trottier and Wilson (1998) noted no response
in the first litter after the initiation of supplementation, but found a large
response in the subsequent litter. However, Hagen et al. (1998) did not find
an increase in the magnitude of response with longer supplementation
period.

Table (4) shows absence of data for reproduction in the control
group for parity 3. This is because rabbits in the control groups did not
become pregnant after mating or did not mate during August (high
temperature and high relative humidity). Also, the does in V-line may show
amelioration with CrP at low level, because the rabbits which had low level
CrP gave the third parity during summer in V-line, but NZW does given
high level CrP gave the third parity (Table 4), so data can't be analyzed in
third parity.

The magnitude of the increase of total litter size, total litter weight at
weaning and conception rate for the femakes given the low level of CrP is
so large (76 kids, 29.3 kg and 60% respectively) compared with control in
the V-line breed. However at the high level, the NZW does exhibited less
increase (32 kids, 13.4 kg and 33%, respectively) compared with control
during summer (Table 4).
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Generally we can conclude that:

1. Supplementing chromium from chromium picolinate CrP in summer
season had an ameliorating effect on reproductive traits of NZW and
V-line does.

2. New Zealand White rabbits were more adapted to hot climate in Egypt
compared with the V-line breed.

3. V-line does were more responsive to supplementation of CrP at low
level (9 pg/doe/day), but at high level of CrP the does had longer
periods of gestation and more stillbirths in summer.

4. NZW does exhibited higher magnitude of litter size and weight
response at birth with increasing dose and length of supplementation
period of CrP.
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Table (1): Effect of supplementing of CrP during summer on reproductive performance

of NZW and V-Line

rabbit does Aumwm._wu
Trai Gestation Doe weight at birth Litter size at birth Litter weight at birth
rait

Treatment Length (days) (gm) ) (gm)

NZW V.L. Overall | NZW V.L. Overall | NZW | V.L. | Overall | NZW [ V.L. | Overal
Effoct of breed (B) | 30.920.2°[31.70.2%[31.30.1" | 3273:66" 35172467 | 3426541 |7.220.5" |8.940.5" |8.1:0.4° |385+32 |453+38 |4174ns
Effect of Treat. (T) ns * [
Control 371204 |31.4202 |313+0.3 |3493=121|3554x67 |3522470° |5.8+0.7 |7.040.5 632057 |247245 [217267 |236436"
CrP (9pg/doc/day) 312204 1312603 |31.2:0.2 [3208£107)3615+54 34632717 |6.8£0.8 | 10.6+1.0 [9.2£0.8" [443+51 | 537443 499434’
CrP (18ug/doe/day) |30.420.2 [32.2+02 [31.4202 |[3122477 3487278 3330567 |8.8+0.7 |8.5:0.6 |8.6£0.5" 45540 [476+34 463£27°
Interact B = T TS ns * ns
(X of parity(P)) 307202 1313202 |31.040.2% |3265:180(3495+69 |3388+56ns6.8+0.8 ﬁm.ﬁa,m 7840.5ns| 362447 |426+£52 |394+35ns
(X of parity(P;) 311003 (320202 131.6:02° |3285115(3603439 [3470+61 |7.8+0.6 _a.awa,m 85505 419439 |50351 |456432
Interact B x P ns ns ns ns
Effect of parity (P) | -
Control P, 310204 |31.8403 |31.3=03 |3370+167|3522+84 |3437498 [4.840.7 75505 |6.020.6 |229t62 |149+0.7 [199£40
Control P, 313207 |31.020.0 [31.2¢03 | 37004104 |3596+127|3648+77 |7.340.9 [6.3+0.9 16.8+0.6 293417 |4200.0 [335+43
Crp (9 pe/doeiday) Py [30.7£0.7 |30.6+04 306203 |32165130]3620£110|3469£107 |6.041.0 [102+1.5[8.6+1.2 372484 |527263 468£56
Crp (9pg/doc/day) P, [31.7£0.3 |31.840.2 |31.8+0.2 00302 13610433 34562101 |7.741.2 | 11.0£1.5 [9.8+1.1 |514435 |540£63 53141
Crp (18pg/doc/day) P, [30.4£0.3 [31.7+0.2 |31.1=0.3 [3190%116 33734120 3296+8.8 |9.2+1.0 |830.8 [8.7+0.6 [489+53 |491£37 49031
Crp (18pg/doe/day) P,30.5+0.3 |32.7+0.2 |31.8=0.4 3037296 | 3600571 |3375£106 |83+1.1 [8.8+1.0 [85+0.7 [411+61 |400£0.0 409£47
Interact P> B = T ns ns ns ns
Interact P x T | ¥ [ ns [ ns | ns

ns : nonsignificant

Means in the same row with different superseri

*#* - significant at level P<0.01

pts significantly differ (P<0.05)

* - significant at level P<0.05
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Table (2): Effect of supplementing

of age for NZW and V-Line rabbit docs A.vlm&m.mv

CrP during summer season on litter size and weight from birth to 2{ and 28 days

= —_— Litter size Litter size Litter weight Litter weight
Treatwicit from birth to 21 davs from hirth to 28 days from birth to 21 days {gm) from hirth to 28 days (gm)
NZW | V.L. [ Overall | NZW | V.L. | Overall | NZW V.L. Overall | NZW | V.L. Overal!
Effect of breed (B) 52:04 [58405 [55404 [5020.5 [5.7506 |54204™ |16782117] 16622131 167086 |2735.350 2610+224 [2669+174™|
Effect of Treat (1) _ _ L] - e )
Control 46+0.7 [27+0.7 0.6 144207 27407 |3.8406° |15474102]1252+417 | [4372159°| 22982270 | 17012315 | 20432223
| C1P_(9up/doe/day) 6.0403 [7.3£0.7 [6.9:05" [6.003 6.9:05° [20424191 19574140 1987+ 109°| 35332353 | 32314241 33382205
CrP (18pg/doc/day) 5.0£1.0 [5.0:07 [50:06° [4.7209 4.8+0.6" |15T12208] 14242197 14712139 | 23692327| 21362293 | 22522290

| Interact B » T

ns |

ns

ns

ns

tXorpy) 33406 [S4208 [541057 |50:06 ]5.340.7 |3.3605" 16214153 | 14404150 [ 15224106 [2513+350] 22594246 | 23742304~
._.mo::_ 30408 [6.540.8 [5.720.6 [5.0:0.8 [65:08 [5.7:06™ 17596190 2105+133 [ 19192125 3190:441 [ 33154315 | 3258251
_mwgnﬂmmn.ﬂ B=«p ns : ns ns ns

Effect of parity (P} | » B
Control P, 4.0£0.6 [2.0:0.0 |32:06 |3 2.0£0.0 13.0:05 F1504+179|8402111 | 12392193 | 33142382 | 13952120] 1946310
Control P; 5.5£1.5 [4.0+0.0 [5.0+1.6 40100 150410 [1613£38 [207820.0 | 17684157 |2350£0.0 [2318+0.0 [2284234
CrP (9pg/doc/day) P, [6.5:05 [74=1.1 [7.1208 T4x)1 71208 |1900+200] 17684175 | 1805£131 | 3038746 | 28922334 | 29394784
CrP (9 pp/doe/day) P, |5.7503 |7321.0 |6.6406 7.341.0 [6.640.6 [2136+312]2194+ 18321694154 |3850+325]36554340] 37392233

0 [4620.7 [4.9:0.6

CrP (18 pp/doe/dav) Py, |5.621.0 |4.840.0 m..u...rﬁ_.o| ! 15794286 | 13532226 | 1466 176 | 24134644 19734299(21932343
[CrP (18 ug/doe/day) P, [3.522.5 [6.080.0 [4.341.7 25_[6.0400 [43477 [1342:238]1780:0.0 | 14885200 |2150£0.0 [2950+0.0 | 2550+300 |
|Interact P =B~ T ns ns i ns ns

Interact P~ T | = ns | | | ns I ns

ns : nonsignificant

*x .

ignificant at level P<0.01

Mcans in the same row with different superscripts sienificantly differ (P2 05

* ¢ significant at level P<0.05
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ns : nonsignificant

Means in the same row with different superscrint significantly difter (P<(0.05),

Trait % Viability at birth a.....ﬁ:!:@ % Viability Milk yield(g) Milk yield(g)
Traitmibal from birth at 21 days from birth at 28 days at 21 days at 28 days
NZW V.L. | Overall | NZW | V.L. | Overall | NZW [ V.L. | Overall | NZW V.L. | Overall | NZW V.L. | Overall
Effect of breed (B) 885" [64+8" 7545 [67+6 |605 64+4™ 16525 [59+5 [6243™ 188220 | 17714 [183212™ [116215 [135213 |127% o™
m:-ﬂﬂn O_;aﬂg Aj Lid Ll Ll £ d
Conlrol BOL13 [36+15 [SO411” |72+5 [3348 [5748" 6845 |33+8 [55:8° |146217 |7847  |117215° |67217 48+18
CrP (9g/doe/day) 9743 962 96+2" 836 |Tixd 75+4" 8346 | T1+4 | 7544 258428 |208+16 |226+15" J155215 [166+15
CrP (18pg/doe/day)  |91#5 [54%14 [70:0° |5320 [57¢8 [55:6°  |5040 |5546 |52:5°  [172433 | 18012 |176218° 124227 [134227
Interact B x T ns » . ns ns
( X of P)) 964 75£10™ [B4+6 Tix6 |5847 64+5™ 16747 5740 [6125™ 192428 | 163216 | 176x15™ [124223 T124212 [124212®
(XofPy 79£10 [53£13™ 62:9 6424 [63x5™  [62:10 |6424 6325 183£28 [206:25 193197 [10718 159231 | 131218™
Interact B = P ns - * ns ns i
Effect of parity (P), . = |
Control Py 9010 |38x16 [67+13 |7427 [2540 55+13 6848 |25+0 [51+11 157423 | 7627 123+24 | 68+£29 _mu»NH 66217
Control P, 62431 (33433 48421 68£10 [5040 6248 68+10 |5040 |62+8 115215 190400 | 106412 [65+15 |20+0 50£17
Crp (9ug/doe/day) P, 10040 [100£0 J100£0 [9327 |[7416 B0ih . |9347 [7426 [B0+6 29555 | 185£22 [217+28 |179+431 138218 | 149216
CrP (9ugiloe/day) P, |93£7 92+2 9243 768 |6745 5746 7648 |67=5 | 5443 233428 |237+12 |235%13 14010 |201+9 | 175414
CrP (1 Spp/doe/day) P, 982 7916|8829 60+8 | 5549 714 5548 | 53x7 (714 171241 [ 176214 | 174421 135434 13529 [134+17
CrP (18pg/doe/day) P, [82+12 [20219 [50:10 |36+24 |67+0 4617 36424 [67+0 [46+17 175475 J20020 | 18344 [100+50 [130=0 | 110=31 M|
Injeract P =B =T ns ns ns ns ns [
Interact P = T | ns | ns [ ns | ns | | ns
** :significant at level P<0.0] * - sigmificant at level P<0.03
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Table (4): Overall litter weight, total litter size and conception rate resulting from each treatment.

Tﬁwuﬁaei Control | 9 ug /doe/day [ 18 pg /doe/day
. Total litter i " i Total litter " ; Total litter

Traits m“._am nﬁn .Hm.na H”““: I “_22 weight/gro .w u“_aﬁne_ﬂ_oa “..“_”_ litter weight/gro Con nauﬂ__he.. rate .—.iﬂ_ h:”_ow weight/group/by
b igroup up/by ke ate (%) group up/by ki ) size/group ke

NZW

Parity (1) 50% 11 65.942 3% 13 6.116 83% 25 12.060

Parity (2) 30% 6 4.500 50% 17 11.550 30% 10 4.300

Parity {3) - - - - - - 50% 14 8.520

Total 40% 17 11.442 40% 30 17.666 4% 49 24.880

V-Line

Parity (1) an%, 4 2.780 100% 37 14.455 100% 20 9.863

Parity (2) 40%% 4 4.636 80% 30 14.620 40% 8 5.900

Parity (3) - - - 60" 16 7.650 - - .
[Total | d0% 8 7.422 50% 84 36.725 0% 8 15.763
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