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Effect of the Anabolic Agent Zeranol on Growth
Performance, Testis Development and Adrenal
Weight of Weaning Rabbits
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HE anabolic sgent zeranol was used as subcuteneous implanis for

weuniing male rubbits in doses of a single 1-mg- implant, two
1-mg- inplants {56- day interval) or a single 2-mg- implani. Effects
of the drug on growth sie, efficiency of feed wilization, adrenal
weight and moiphological und histological testicular developument
over a 16-week-period were investigated.

No significant difference in magnitude of body weight gain,
average daily gain or efficiency of feed utilization could be detected
between impianted and non-implanted rabbits. Neither repeating
implantation on day 3§ or doubling the dose could increase weight
gain or impmve efficiency of feed utilization.

Zerano] implanis caused significant increase in adrenal weigth.
Testis of Zevanol-implanted rabbits were murkedly atrephied, showing
decreased weight, narrower seminiferous tubules with less active
germinel epithilium and reduced numbser of sperm reserves when
corapared with gonads of intact non-implanted rabbits.

Keywords : Rabbil, Zeranol, CGrowth performance, Testis, and
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Zeranol is a synthetic derivasive of the mycotoxin zearalenone which is produced by a
number of Fuzarium species ard is knowa 1o be a phytoestrogen (Mirocha et al., 1977).
Although it has been widely marked dwing the last decade ay a growth promotant for
cattle sheep, recent research has revealed inconsisient results about its role as a growth
stimulant. Many workexs reporied that implanting young bulls wiih zeranol did not
significantly affect body weight gain {Coral er al., 1979;Ford and Gregory, 1983;
Juniewicz et al., 1985; Gray et al., 1986; Silcox et ol.. 1986; Godfrey ef al., 1989). In
contrast, some have found zeranol to increase weight gain in bulls (Fabry er al., 1983;
Creathous et ai., 1983 ) while others have reported decreased growth performance due to
zeranol implantation {Gray et al., 1984).



12 MOHAMED M. E.El-Habbak

Characterization of the effects of zeranol on male cattle and sheep was undertaken
and involved the determination of testicular development and/or pituitary hormone
secretion patterns. Generally, zeranol implants were found to inhibit testicular growth
and suppress spermatogenesis and testosterone production if implanted during the
preweaning growth period, while no significant effects were observed if animals were
wreated latter (Ralston, 1978; Elsasser et al., 1983; Juniewicz et al., 1985, Staigmiller
el al., 1985; Gray et al., 1986; Silcox et al., 1986; Godfrey et al., 1989).

Almost no information is available about the response of male rabbit to this anabolic
agent implants. Therefore, the current work was designed to evaluate the possibility of
using zeranol as a growth promotant for increasing rabbit meat production and to
investigate its effects on testis function and adrenal developraent of weaning rabbits.

Material and Methods

Animals

Forty-cight 5 to 6-week-old weanling New Zealand White male rabbits with an
average body weight of 858 + 29.7 g (£ £ S.E. ) were taken at random from a flock at
the Poultry Research Farm of Kafr El-Sheikh Faculty of Agriculture, Tanta University,
Egypt. Animals were kept in metallic batteries { 3 animalsfcage} and fed ad libitum 2
pelleted diet containing 17.38% crude protein, 10.94% crude fiber, 2.58% cther extract
and 4.19 Kcal/g gross energy on dry matier basis.

Growth implant
The anabolic agent zeranol (Ralgro, International Minerals and Chemicals

Corporation, Terre Haute, In, USA) was used s subcutaneous implants in the dorsal
part of the neck just behind the head.

Experimental design

Animals were randomly divided into four groups (A, B, C and D) of 12 rabbits each
{4 cages i.e. 4 replicaies). The different groups were assigned to serve as controls or to
receive implants of zeranol as follows;

Group A: served as control nontreated.

Group B: received a single l-mg-implant of zeranol on day 0.

Group C: receied two l-mg-implants of zeranol, one on day 0 and the other eight
weeks latter (on day 56).

Group D: received a single 2-mg-implant of zeranol on day 0.
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Characieristics studied
Growth rate and efficiency of feed utilization

In dividual weights and amount of diet fed to each cage (3 animals) were obtained
on day 28, 56, 84 and 112 postimplatation for growth rate and feed/gain ratio
calculations.

Morphological and histological studies

Three animals with the average body weight in each group were chosen on days 56
and 112 for studying the influence of the growth implant on testicular and adrenal
development. Animals were sacrificed then testes and adrenals immediately removed
and weighed. The tesiis of the right side was fixed in 10% buffered formalin, dehydrated
in a series of graded alcohol, embedded in paraffin, sectioned serially at 7 microns,
mounted and stained with hematoxylin and eosin for histological evaluation at light
microscope level. Seminerferous tubule diameters were determined on 100
tubules/rabbit of different size and shape. The widest and narrowest diameter of each
tubule was measured and the average was calculated. Differentiation of germ cells in the
various stages of the seminiferous epithelial cycle was also noted. Tunica albuginea of
the left testis was carefully removed and weighed, while the parenchyma was processed
according to the method described by Orgebin-Crist (1968) for the determination of
testicular sperm reserve.

Stntistical analysis
All data obtained were statistically analyzed for differences due to treatment by least
squares analysis of variance (Snedecor and Cochran, 1976).

Resulis snd Discussion

Effect of zeranol on growth and efficiency of feed utilization is shown in Table 1.
No significant difference in magnitude of body weight gain or average daily gain over
the 16-weeks experimental period between implanted and nonimplanted weanling
rabbits could be detected (P< 0.05).

Similarly, zeranol did not alter feed consumption or efficiency of feed utilization.
Neither repeating implantation on day 56 (group C) nor doubling the dose implanted
(group D) could increase weight gain or improved efficiency of feed utilization. These
results are in consistent with previous reports on bulls (Baker and Arthaud, 1972; Corah
et al., 1979; Ford and Gregory, 1983; Staigmiller e al., 1985; Juniewicz et al., 1985;
Gray et al., 1986; Silcox et al., 1986) and rams (Wiggins, 1976). However our results
are in contrast with many others who claimed that zeranol increased the growth rate of
both growing and fatiening animals (Perry et al, 1970; Thomas and Armitage, 1970;
Thomas et al., 1970; Staigmiller ez al., 1983).

Egypt.J . Anim. Prod ., 28, No.1 (1991)



sbbak

w
Ft

MOHAMED M. EEL

74

uon
-BZIHIN Eas] Jo ATunini)q

9Ty 912 ey o vee o AR LU
6T A 6% et 968 - B e B, Avpfring Aep vo jwidun fueg
Sl 0t £601 g60T 5101 ey [ ‘uondumsuen pagg TUQ LDAID a
........... TSEIFPOLE TIZITRSEE T9IIFIO97 ¥ EOFILIT V¥ 6TFENE (F 1 £peg 241
uot
s -E2Ima panj jo fouey, g
LUy oL Ty 6T'e (459 RIS -Aap/rETuns ‘g6 pue
[B~d el VT 9°ge 9'8C ~emmeee— f8 e nTo s, lepjlenaveghep uo sueldun fw- |
L¥o1 LOOE P ATM T ol EEnE TS [3 ‘uondumsion pea oM] USAID )
.......... EOPIFCAIT TLETFUIEE TOLIFELOT L'65F1881 S0EF108 () o Apod; 84l
BI'F a0l SLC ol'g BSE senesssees CBZGNMPTR JO AU
T o TLT TTE GRS ooommnns “AEpy ey e 2, (¢ Aep vo juepdun Fu-| q
8201 9001 6101 BP0l LE01 e TARLYTE _ U0 UBALTY
.......... +9LT FEOIE L6ETFGREE £ TOTTBST CTOFISH] LGTFCER 000 paag w4 Ipax| 3l
gk}
oy 1t Y8 € 20’ ey e ~BZN0 p9] Jo ANIRH
L¥L 06 69 ¥y VT ~-reeeee - Apphewiue/d ured nfre s pesredurt-ust jonues b4
L0t 166 €901 7301 0EpT  eeeesses CAepfRunuzf uohdwmag
.......... CIQTECTIE GOPIFPICE C68F0OTSC G UOTICYL TATFR  -U0d Poay im Apaa mai]
‘poprad 6 6 (4 7l (A “dadpreunus
P-Z11 J240 1z LI 1 I3 [ Jo 0] Sy 88 sppwpoy sdnoad
SR AT It et g5 o 0 sfep (2y0ampsadxyg sjUarujesl], IsuspIadoy

WOPEINAN B3 jo £303072 pUr aopdmnsued pas) ‘lme s uo synepd g foussa? jo PeE Tl TEY L

Egypt. J . Anim. Prod ., 28, No.i (1991}



EFFECT OF THE ANABOLIC AGENT ZERANOL......... 75

Results concerning the effect of zeranol on adrenal and testis development are
presented in Table 2. Adresal weight was markedly affected by zeranol implants. Intact
(on-implanted ) rabbits hadd significantly lghter adrenal glands than zeranol-implanted
ones on day 36 and 112 after implantation (P < 0.05). No significant differences among
the three treated group (B, C and D ) could be detcted (P> 0.03). These results confirm
thase reported by Borger ef al. (1973) on stesrs and Wiggins et al. (1976 on lambs. The
larger adrenzl glands of implanted rabbits may reflect androgen production by the
steroidogenic cells of the adrenal cortex. It is possible that zeranol through its
estrong-like effect may ncrease adrenal cortical steroids production, either due to direct
action of estrogen on the adrenal cortex or through increased ACTH release.

Testicular development was drastically influenced by zeranol implanis. After 56
days of implantation paired westis weight for control animals was about 187.2%, 182.0%
and 185.5% of that for treated groups B, € and D respectively. On day 112 the
corresponding values were 181.6%, 189.8% and 162.9% consequently. Besides, weight
of tunica albuginez as percentage of testis weight in implanied animals was
significanitly geeater that that in controls (P< (L05). Siadstical analysis could not reveal
any significant differences smong the three reaiments which may indicate that the
single 1-mg-implant was sufficient enough to cause the adverse effects observed.

Under histolopical examination gonads of zeranol implanted rabbits appeared to
have much less active germinal epithelium than intact animals. Sections in samples
taken after 56 days of implantaion {anirals age abowt 13 wks.) are shown in Fig.1.
Testis of intact males showed apparemily larger seminiferous tubules compared with
those of treated animale. All tubules had spermatoponia and primary spermatocyies.
Some primary spermatocytes were undergoing medotic division to form the secondary
spermatocytes which were present in some tubules (Fig. 1, A). Sections of
zeranol-implanted males showed significantly namower tubules (P «<0.05) with less
nuraber of spermatogonia and few number of primary spermaiocytes. Muclei of
spermatogoria and Lyding cells appesred pykmotic (Fig. 1; B, C and D).

By the day 112 after implantation (animsals age about 21 wks.) testis sections of
intact males showed the typical apperance of full active gonads. All stages of
spermatogenesis were present. Femarkable lumen in the middle of each wbule was
noticed with bundles of spermatozoa around (Fig.2, A). The average diameter of
seminiferous tnbules in this gicup was neatly 166% of that in reated groups. Testis
sections of zerancl-implanted rabbits were characierized by less diameter of
seminiferous tubules and the absence of spermatozoa bundies found in case of intact
anirnals. Spermatogenesis developed up o the formation of spermatids. Metamorphism
of gpermatids to form spermatozoa have not begun yet (Fig. 2; B,C and D). This
indicates that gonads of these animals were still anable to produce matore spermatozoa.

Egypt. J . Anim. Prod ., 28, No.l1 (1991)
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TABLE 2. Effect of zersmnol implants on adremal welght, testls weight, dlameter of
seminiferous tubules apd testicular sperm reserve.

Experimental group A B C 4]
trestment Comtrol  Given one 1-mgGiven twe I-mg  Glven ame 2-my
nosi-implanted haplant on day mplant s on day implant on day
3. B and 56, 0.
1-Onday 56.
Body weight (g) 26100+ 1029 25900+ 11.47 2631.0+ 1263 26150 + 9.96

Adrenal weight, (mg) 3480419830 4760+ 2008a 4520+ 1666a 5030 £ 21.11&1
Paired testis weight, {mg} 1848.04: 8643z O987.0451.456 10150 = 73.82b 996.0 + 62.731

Weight of tunica albugines 132.0111.14 1460+ 1088 1896 + 1233 1640 1 1187
of the left testis, (mg) 132+ 1136 292%221a 322 +298a 350 + 287a
(a5% of 1estis wi)

Diameter of semineferour 70.6 + 6353 47447116 419 + 6855 399 £582b

wbules, (microns) 0 0 i) e
Testicular sperm reserve

IE - Om day 112
Body weight (5) 3632.0 +18.73 3608.0%19.91 2652.0 + 12.56 3990.0 £18.73

Adrensl weight, (mg) ~ 357.0 £12.90b 439.0+21.70s 4710 + 20,850 428.0 £19.773

Paired testis weigh, (mg) 2938 +93.09s 1618.0+ 85.15b 1548.0 + 77.2351804.07 £ 71.11H

Weight of tunica albugines 88.0+9.15b 117.6+881ab 134.0 + 7.25a 1150+ 8386ab
of the left testis, (mg) (s% 54+068b  128+1.11s 163 & 1422 1211 1.03a
of testis wi.)

Diameter of semineferous 1639+ 13.43a 98.5+1044b 939 + 879p 967 £9.9%
mbules, (microns)

Testicular spezsii reserve for 2842+ 19.992 45516360  39.8 + 4.67b ig-; iig;ﬁ
the Jeft testis X 105, 173541352 49.5+A73b 482 + 459 48 T4

(total) (/g tissue)

8, b, c, Means in the ssme row that do not have & common superscript letter are significantly
different at P< (.05,
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Fig. 1. Cross sections In the testls of controd and zeraunol-implanted groups 56 days after
implantation. Hepeatorylin and eosin staln, ¥ 400;
(A} Contral {(non-implanted JEroup,
(B) Recelved a single-1-mg fmpiant on day 0,
(C) Recelved two 1-mg-implants on days € and 36,
(D) Rezeelved a single Z-mg- implant om cay @
Note that sections of tmplaated groups are characterized by decreased seminiferons
tubnlar dlameter and slmost lasctive monelayered seminiferous eplthelivm as
compared with sections of contigl Brow,
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Fig. 2 . Cross sections in the testis of control and zersnol-implanted groups 112 days after
Implantatior. Hematonylle and eosin stain, X 400;
(A) Control (non-implanted Jgroup,
(B} Recelved a single-1-mg impiant on day .
{C) Recelved two 1-mg-implamt on days & and 56,
(D) Recelved o singie 2-mag- uplant on day 6.
Note that sectlons of conteol group showed fill ecilve seminiferons epithelivm.
Spermatogemie cells are successively arvanged from spermatogou’a fo spermateroa.
Secilons of implanted growps are charecterized by smaller seminiferous tabular
dismeter and absence of spormainzea,
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Estimates of testicular sperm reserves presented in Table 2 support the histological
findings mentioned above. The average toial westicular sperm reserve for animals of the
zeranol-reated groups B, C and D were only sbout 16%, 14% and 15% resp. of that for
centrol groap A. Almest no difference could be observed due to repeated iraplantation
on day 56 (group T or to doubling the dose implanied (group D).

The inhibitory effect of zeranc] on testicular growth and spermatogenesis obseived in
the present study was reperied by many workers in cattle and sheep (e.g. Wiggins et al,,
1976: Corah ef al., 197%; Gregory and Ford, 1983; jusiewicz er al., 1985; Godlrey ei al.,
198%). Several suthors reported that zeranol implants remarkably suppressed serum
testosterons concentration (Fabry ef al., 1983; Staigmiller ei ai., 1985; Gray «f al., 1986,
Silcox ef al., 1986; Codfrey ef al., 1982), The lower concentrations of tesiosterone in
implanted males suggest that zeranc! may interfere with rormal luteinizing hormone
(LH) secretory episodes and likely is recognized as an estrogen by the hypothalamus
{Gray et al., 1985) Silcox e al. (1986) reported tha: Leyding cells of zeranol-treated bulls
had less smooth endoplasmic reticuluin which may be the reason for the lowest
iestosterone cencentration in the implasnied males. This inhibitory effect on
concentrations of androgens i the peripheral circulation in implanted males may explain
the absence of resposse in body growth to zeranol obtained in the present study since
androgens have been implicaied in causing increased bedy growth rates in males
(Gortsema ei al., 1974).

In conclusion, resulis of the present study indicate that using zerano! implants for
weanling male rabbits in doses of a single 1-mg-implanied, two 1-mg-implants (56-day
inierval) or a single 2-mg-implant showed no bereficial effects on ¢ither body weight
gain or efficiency of feed wilizetion over a pericd of 15 weeks. Moreover, testis of
zeranol-implanted animais were markedly satrophied, while adrenals showed
hyperrophiy.

Better resulis may be obtained if other schedules of implantation are cxamined at
different ages.
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