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In non-human primates testicutar size related to patterning of  mating behavior and sperm produc- 
tion. Among non-human primates. Javan Gibbons (Hylohar<.~ moioch) have a very strict and rigid 
social system consisling of nlonogamous family groups. The objectives of this study were I )  ID 

observe basal reproductive traits in male Javan Gibbons (Hylobates moloch) including concentra- 
tion of spermatozoa, testicular volume and plasma concentration of testosterone and 2) to com- 
pare the ratio of body weight with testicular volume in both Javan Gibbons and Macaca fuscicu- 
laris (as a polyginandrous comparator). 
Six adult males (7- I 5  years old) with mean body weights of 6.56i0.73 kg were used in the study 
and were maintained in zoo and primate center captive breeding programs. All animals were 
anesthetizied (ketamine 10 mglkg ) prior to semen and blood collection. Semen was collected 
several times from each male over a ten month by rectal probe electro-st~mulation. Testosterone 
was measured in plasma sampels using Enzyme Link lmmunosorbent Assay Average sperm 
concentration was 87.52k7.54 mil/ml (n= 10): testicular volume was 10.35k2.23 cm3 (11-20); the 
ratio of testicular volume to body weight was 1.61iO.40 crn31kg (n=20); and plasma testosterone 
concentration was 6.4 1 *2.08 nglml (n=20). For Afrrcaca fuscicularis, average sperm concentra- 
tion were 91.10kI 2.93 rnillml (n=10), testicular volume was 46.95*5.97 cm3(n=lO); the ratio of 
testicular volume to body weight was 10.52* 1.45 cm3kg (n= 10) and plasma testosterone 
concentration was 4.50*0.59 ng/ml(n= 1 0). 
I t  was concluded that the testicular volunie and ratio testicular volume to body weight for Javan 
gibbons as a monogamous primates was kery small compared to a polyginandrious comparator 
species of old world monkey, even concentration of sperm and plasma testosterone are almost the 
same. Given the monogarnus breeding habits of the Javan Gibbons testicular size and function 
may be adapted to the needs and timing of a single mating relationship. 

lnt reduction 

Javan Gibbons (Hylobates moloch) is an endemic primate which i s  c a t e g o r i d  critically endan- 
gered by the CI (Llanos et al. 2000). The captive population is getting decrease because of exter- 
nal and internal factors, such as their mating system namely monogamous. even they live in small 
groups. 
In non-human primates, testicular size is very related to mating systetn, resulting in sexual selec- 
tion when the gametes of two or more males compete for access to a glveri set of ova (Jolly el ai. 
2003; Anderson el al. 2004), and sperm production for Holstein bulls (Bailey ei  al. 1996). As 
comparing data, it was used bfacoca fascicuiarn, because they have a difference mating system 
(polyginiandrous). The objectives of  study were 1)  to observe basal reproductive traits in male 
Javan Gibbons (Hylobares moloch) including concentration of spermatozoa, test~cular volume 
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and plasma concentration of  testosterone and 2) to compare the ratio of body weight with testicu- 
lar volume in both Javan Gibbons and Macaca fasciculuris (as polyginandrous). We hypotht- 
tizied, as monogamus, Javan Gibbons only has a small testicular volume because they have no 
sperm competition where sperm from several males occupy the female reproductive tract. 

Materials and Methods 

Six male adult Javan Gibbons (7-1 5 years old) with the body weight of 5-8 kg were used in this 
study. They were maintained in Primate Research Center , IPB, Bogor, Taman Sari zoo, Bandung 
and Ragman zoo, Jakarta. As comparing data, it was used six male adult Macaca fmciculoris (5 -  
10 years old) with the body weight of 3-5 kg. 
Semen was collected by rectal probe electro-stirnutat ion, after all animals were anesthetizicd us- 
ing Ketarnine 10 mgkg bw. Immediately after collection, sperm concentration was determined 
by haernocytometer count and microscopic examination o f  a drop of  semen dilution. 
Testicular volume was estimated using caliper as describe by Stanger et al. ( 1995). The length 
and width of testis were measured. Each measurement was taken 3 times and the values averaged 
to give the recorded measurement. The volume of an el lipsoid W0.1667 (3.14 W' L; L=lengthiZ, 
W-total width) was to estimate testicular volume. 
Besides semen collection and testicular volume, we collected blood samples for measuring the 
concentration of plasma testosterone using Testosterone kit (DRG production, Germany) for 
ELISA. The blood samples were placed into 10 ml tubes and immediately centrifuged at 500 g 
for 10 minutes (Monfort et al. 1994). 

Results arr d discussion 

The testicular volume, ratio testicular volume-body weight and concentration of spermatozoa o f  
Hylobares rnoloch are presented in table 1 .  In this research, the ratio testicular volume and body 
weight is 1.6 1i0.42 cm3 /kg). This ratio is almost the same as langurs (Presbyrrs spp), Hyfobates 
spp and man, which are not multi-male from 0.4 to 1.3 Smith (1984). 
Comparing with Macaca fasciculuris, the testicular volume of Hylobafes molnch is  much 
smaller: 1.6 1 k0.42 versus 1 0.52* 1.45 cm3 /kg) (Table 2). Macacn fmciculari~ is one of non- 
human primates which characterized by multi-male multi-female. Males guard receptive females, 
but female copulate with different mates. As expected sperm competition i~ intense and the Y have much larger testicular volume (46.95~5.97 crn3) than H?slobart?s rnolocl~ ( 10.36+2.23 crn ) 
(Table 1 ) .  Hamadryas society is structured around permanent one-male harem, while in anubis 
baboons males compete for access to estrous female. The inherent differences in overt male 
competition i s  indicated biologically by the larger testes of anubis (Magruder. 2003). In the grey 
mouse Lemur (Microcebus murinus) mating system, an intense sexual precopulatory 
competitions develops among males, whereas females also played an important role in sexual 
competitions among males, since their presence enhances the aggressive interaction between 
males. Concequensly. they also have high relative testes to suppon the presence of sprrni 
competition (Andres and Solignac. 2003). 
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Table 1. MeawSD my weight; testicular volume; ratio testicular volume/ 
- 

sperma~ozoa af male Javm Gibbons 

Variable Ari Riko Hml Kiki Jack 

Body weight 7 . 5 a . 4  6.2 ' 6.1 5.9 5.7*0.2 

(kg) In*) (n=1) (n=l) (riel) (n=b) 

Tcsticular vol. 9 . U  1 4 6.0 10 4 6 9 9 U l . 2  

(amJ) (n=6) In-I) (n-1) (n=l) (11'6) 

Raio 1.3G.2 10 1.7 1.2 I M . 2  
Ta.volhw (n-6) (n=l) (n=I) ( s l )  (n=6) 

Sperm m c m l  76.2S-26 3 89.7i2.1 
Wml) (FO) (nd)  (n4) (n=2) 

The other mating system where the male dominates a harem of females I 

testes half the size of human while the highly promiscous chimpanzees 
than human (Short and Balaban, 1994). Preston et al. (2002) reported 
positively associated with copulatory activity and subsequent pate mi^ 
starting growth of testes, it was reported that in the Macaca radiafa w 
developmtnt namely 5-6 years (Moudgal et al. 1993), whereas anubis b 
nal testis size much earlier in their development, reflecting on the dive 
gruder 2003) 

Tabtl 2. Comparison data of body weight; testicular volume; ratio testicular 
tim of spermatozoa k t w e t n  male Javan Gibbons and Mucuca~ast 

Variable Hylobares moioch M< 

Body weight (kg 

Testicular vol. (cm') 

Ratio Tes.vollbw (cm3 kg) 

Sperm conceot. (rniVrnl) 

Plasma Testosterone n g h l  

Multi-male species not only have larger testes but also have a higher sl 
per unit weight of testes tissue, because the sperm of each male wou 
those of other male, the most sperm was most likely to generate offspr 
Brok, 1983). This opinion is not likely as present study. Here, the conce 
Javan Gibbons or Macaca fascicularis is similar. In primates, sperm mil 
head or flagellum volume) is significantly greater where females mate 
that sperm competition is likely to occur. The midpiece is concerned 
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ion of testosterone and 2) to compare me ratio of  body weight with testieu- 
van Gibbons and Mncaca fmcicu1aris (as polyginandrous). We hypothe- 
, Javan Gibbons only has a small testicular volume because they have no 
:re sperm from several males occupy the female reproductive tract. 

iibbons (7-1 5 years old) with the body weight of 5-8 kg were used in this 
tained in Primate Research Center, IPB, Bogor, Taman Sari zoo, Bandung 
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nt and microscopic examination of a drop of semen dilution. 
estimated using caliper as describe by Stanger er d. ( 1  995). The length 
measured. Each measurement was taken 3 times and the values averaged 

lsurernent. The volume of an ellipsoid V=O 1667 (3.14 W' L; L=lengiW2, 
stimate testicular volume. 
n and testicular volume, we collected blood samples for measuring the 
i testosterone using Testosterone kit (DRG production, Gemwy)  for 
des were placed into 10 ml tubes and immediately centrifuged at 500 g 
eta!. 1994). 

ttio testicular volume-body weight and concentmtion of spnmatoma of 
:rented in fable I .  In this research, the ratio teaicular volume and body 
'kg). This ratio is almost the same as langurs (Presbylis spp), Hylobates 
ot multi-male from 0.9 to 1.3 Smith ( 1  91141 

Y - - - J '  

1 fascicuIaris, the testicular volume of Hylohates moioch is much 
s 10.52t1.45 cm

3 kg) (Table 2). Macaeo fascieulorir is one of non- 
~aracterized by multi-male multi-female. Males guard receptive females, 

different males. As expected sperm compctilion is intense and the 

Y jr volume (46.9515.97 cm3) than Hylohores rnoioch (10.361223 cm ) 
:iety is structural around permanent one-male harem, while in anubis 
lor access to estrous female. The inherent differences in ovefl male 
iologically by the larger testes o f  anubis (Magruder. 2003). In the grey 
bur rnurjnus) mating system, an intense sexual precopulatoly 
ong males, whereas females also played an imponant role in sexual 
s, since their presence enhances the aggressive interaction between 
y also have high relative testes to suppon the presence of sperm 
kolignac, 2003). 
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Table 1. Mean*SD body weight; testicular volume; ratio testicular volumelbw; and concentration of 
spermatozoa of male Javan Gibbons 

Variable Ari Riko Hm I Kiki Jack Emed Average 

Body weight 7.5M.4 6 2 6.1 5.9 5.7M.2 6.7*0.6 6.e0.7 

Ikg) (n-I) (n=l) (nfl) (n=6) (n=5) (n-20) 

Testicular vol. 9.U1.4 6.0 10.4 6.9 9 h 1 . 2  13 %I .9 10.4k2.2 
~cm3\ (nab) (n=l) (n=l)  (n-I) (n=6} 

(n=5) (n=20) 
,- , 

Ratio 1.3d.2 I .O 1.7 1.2 1 .&t0.2 2.1k0.4 1 6kO 4 

Tcs.vol/bw (n-6) (n-I) (n=l) (nal) (n=6) (n=5) (n-20) 

The other mating system where the male dominates a harem of females (e.g gorillas) would have 
testes half the size o f  human while the highly promiscous chimpanzees have testes much larger 
than human (Short and Balaban, 1994). Preston er al. (2002) reported that testicular size was 
positively associated with copulatory activity and subsequent paternity success. Based on the 
starting growth of testes, it was reported that in  the Macaco radiafa was occurred at the males 
development namely 5-6 years (Maudgal et al.1993), whereas anubis baboons reach a larger A- 
nal testis size much earlier in their devetopment, reflecting on the divergent social system (Ma- 
gruder 2003) 

Tabel 2. Comparison data of body weight; testicular volume; ratio testicular volurndbw; and concentra- 
tion of spermatozoa between male Javan Gibbons and Macaca fascic~iiaris 

Variable Hylobates moIoch Ma~a~~af~sc i cu lur i s  

Body weight (kg 

Ratio Tes.voVbw (crn3 kg) 

Sperm concent. (mtVml) 

plasma Testosterone nglml 6.4 1*2.08 4.5W0.59 
(n=20) (n= 101 

Multi-male species not only have larger testes but also have a higher sperm production capacity 
per unit weight of testes tissue, because the sperm o f  each male would have to compete with 
those of other male, the most sperm was most likely to generate offspring (Harvey and Ctutton- 
Bmk, 1983). This opinion is not likely as present study. Here, the concentration of sperm both of 
Javan Gibbons or Macaca fascicularis is similar. In primates, sperm midpiece volume (not sperm 
head or flagellum volume) is significantly greater where females mate with multiple partner so 
that sperm competition is likely to occur. The midpiece is concerned because this contains the 
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mitochondria required to power sperm motility (Anderson and Dixson, 2003). Mammals that 
have multiple partner mating system, and targe testes in relation to body weight, have shorter and 
more muscular vasa deferentia than mammals where single partner mating system, and smaller 
relative testes sizes, are norm ( ~ n d e r s o n  et al. 2004). Social structure reinforcing the benefits that 
come with a hierarchical orientation, for example a harem, would evidence males with relatively 
low sperm counts (smaller testes) and increased aggressive tendencies associated with higher tes- 
tosterone levels. 
It can be concluded that the testicular volume of Javan gibbons as a monogamous primates was 
very small. They would have no need of plentiful concentration sperm and so small testes would 
suffice. 

i 
I 
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The effect of feeding serum on bovine blastocyst c 
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The main objective of this experiment is to obtain information on pro] 
production of Holstein x Bali cattle hybrid (F,) embryos using USA k 
from the slaughterhouse and fertilized with spermatozoa of Bali or Bos 
x Brahman cattle hybrid embryos using spermatozoa of USA Brahmar 
stein embryo production. All viable embryos were frozen and brought 
them had been transferred to FH recipients in Indonesia. 
These embryos may be used for improving the genetic value of the Indc 
is transportation constraint in importing oocytes from USA. It takes mt 
it to lndonesia. In fact, maturation of oocytes and readiness to be fertiliz 
24 hours in 5% COz incubator at 38.5"C. Therefore, this research is ner 
gonadotropin hormone treatmens and time for oocytes maturation and r~ 
a period more than 24 hours. If this problem could be solved then tl 
would be cheaper and easier than importation of live animals or embryos 
Ovaries were ~:oiiecied horn the siaughter'nousc in Wisconsin, LJSA. -<n 
TCM-199 medium enriched with FSH 10 pVml, oestradiol 17 P 1pV1 
hours in C a  incubator at 39 "C and RH 90%. The oocytes were fert 
sperm selected by 90% and 45% of Percoll gradient. The sperm pejlet 
minutes of thc first centrifugation. 'The sperm pellet was washed with 
centrifugatated again for two minutes, the supernatant was discarded ar 
let were directly counted using haemacytometer. The semen with 1 to 2 
tion was used for fertilization of matured oocytes. Sperm and oocytm v 
tion medium (TALP) for 20 hours. All zygotes were cultured in CRlaa 
5 and 6 (as treatment A, B and C, respectively) with 5 p1 serum 150 p 
Counting of morula, blastocyst, expanded blastocyst, degenerated emb~ 
the method of Wosik and Stubbings (1494). 
Results of this experiments showed t h a ~  tile percentages of cleavage, b 
ova were not different among treatments (p>0.05), but morula, dege 
panded blastocysts were significantly different among treatment A vs C 
C vs B were not different (p>0.05) (Table 1 and Figure 1). Based on 
concluded that the best method for IVP ( in vifro production) of embryo 
6 (early blastocyst). 
Some o f  the embryos have been transferred to FH recipients in Indo 
were used as recipients, after estrous synchronization using CIDR (Con 
lease) implanted for 12 days, but only seven cows which had good qua 
transplanted with the IVF embryos (three embryos per recipient) and 
three recipients (pregnancy rate 42.86 %). Unfortunately two of them : 
male) was born alive with 45 kg birth weight (hybrid FH x Brahmar 
cows were prepared as recipients after synchronization with CIDR i m  
only nine cows had good quality of corpora lutea. Three recipients we 
embryos and two of them became pregnant (pregnancy rate 66.7%) but 
at seven months of pregnancy and one (male purebred FH) was born s 


