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Abstract

This study r,l,as conducted to investigate basic biomen'ic inionnation on organs ol 1'emale reproductivc

system ol intligenous co\\-s. Or,.aries \rere grouped or-r thc basis of colpus luteum (CL) and tllatiau

position in the tract. \'isible follicles nere counted and gladed as small (<3.O0rnrn). mecliurn (3.0 to

8.0mm) and large 1>8.0rnrn). Oocl'tcs \\'ere recovered licln-r ali risible fo1lic1es and graded into fbur

groups (gradc 1 to -1). Results shoried that the oviduct. hom. body of the utet-tts and cen'ix of colv's

reprocluctir,e systeln u,ere lon-uer ar.rd u.ider than heifers. respectively. Ercept length, the width and visible

follicle numbers in tl.re ovary did not vary r,vith ovarian position or CL. Weight ol left and right or aries

clid lot ditfer. Weight of ovary u''as increased (P>0.01) in prescnce of CL. E,ach ovary possessecl

9.65+5.91visible tb1licles belonging to small (5.38+0.-17), medir-rm (3..57+0.23) and large (0.72+0.07)

grolrps. Oocyte rcco\rery ratc was 62.16t,1.469'o. Among the recovercd oocytes 52.01+1.63or'u wele

bcionging to grade 1 and 2. This study provides basciine on biometry ol f'emale reproductive system

along with follicular statistics of indigenous cor.vs.

(Key words: Corpus luteum. tb11ic1e. cutnuius-oocvte-complex. grading of oocyte, ovary)

'Introduction crnbryo production (OPU-IVP) fbr

multiplication of high yielding cows since

Biometric knowledge on different organs of 20ll (Deb et al., 2012). Morphometric

female reproductive system is essential to knowledge on different organs of female

perform arlificial insemination, pregnancy reproductive tract and ovarian follicular

diagnosis, dealing with the infertility statistics are required for application of
problems, in vivo and in vitro manrpulation OPU-NP technology with traditional cattle

of folliculogenesis and embryo transfer breeding progralnme. In vitro embryo

(Memon, 1996). Moreover, understanding of development efficiency is largely affected by

reproductive processes of the dairy cow and oocyte numbers in the culture droplet and

a working knowledge of the anatomy or their quality assessed by evaluation 'of
parts of a cow's reproductive tract may be oocyte morphology (Deb et a1.,2011). The

useful in identif,iing and correcting many developmental potential of poor quality

situations leading to poor reproductive ooclte is generally very low (Stoikovic et al.,

efficiency (IRM-l). Bangladesh Livestock 2001). Therefore, basic information on the

Research.Institute (BLRI) has taken research aspirable oocyte numbers from an ovary of
programme on ovum pick up based in vitro indigenous codheifer and its quality is
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essential for application of the OPU-IVP

technology with traditional cattle breeding

programme. However, information on

biometry of different organs of the female

reproductive systems of indigenous cattle as

well as their follicular dynamics is scanty.

The abattoir female reproductive systems are

commonly used for their biometric

evaluation (Rind er al., 1999). Therefore,

this study was carried out to provide basic

information regarding the biometric

information on different organs of female

reproductive system and follicular statistics

of indigenous cow.
,:

Material and Methods

Ninety non-gravid reproductive systems

were collected from slaughtered indigenous

cows (delivered minimum one calf) and

heifer (r?0 months age) from abattoir

located at Mohammodpur, Dhanmondi,

Dhaka in physiological saline (0.9% sodium

chloride supplemented with 100 IU/ml
penicillin, 100 g/ml streptomycin sulfate) at

25-30oC and transported to the laboratory

within 4 to 5 hr of slaughter. All logistics

required for biometric measurement has

been collected and aranged in the working
laboratory before transportation of the

reproductive systems.

Examination of the specimens waq carried

out under bright light. A11 measurements

were recorded in centinteErs/millimeters

and all weights in grams. Any reproductive

system that showed abnormalities were

excluded from the study. All measurements

were done according to Gupta et al. (2011).

At the date of collection. all reproductive

systems ll,ere u'ashed in physiologicai saline

and ovaries were removed at their.lunction
with the ovarian ligarnent as close to the

or.arian tissue. The ovaries u'ere grouped on

the basis of corpus luteum (CL; (or-ary u,ith

rudimentary CL; ovary with activc CL and

ovary without CL) and ovarian position in
the tract (right and left ovaries). The

remaining systems were kept in polyba-es

and stored at -2OoC for analysis of or.iduct.

Lrtelus and cervical dimensions. The length

ol ovary u-as taken along the excision from

the ovarian ligan-rer-rt and the u-idth as thc

greatest line perpendicular to the length line

(Figure 1). The weight of the ovary \\.as

measured using an electrical balance. Al1

visible follicles were counted and graded as

small (<3.0mm), medium (3.0 to 8.0rnm)

and large (>B.0mm) based on tl-reir diamctcr
(Deb el o1.,2011). The oocytes frorn each

o\rary werc aspirated using 10 rn1 svringc

attached u'ith 21G needle. The aspirated

material u.as poured onto a 35-rrr-r-r Petri drsh

and the nurnber of oocytes per ovar), \\'as

recorded under a compound microscopc at

low magnification (4x). The ooc)'tes \\,ere

graded into four groups (Figure-2)

considering their curnulus cel1 attacilrent
and cytoplamic appearance (Stojkor i c et ol. 

^

200 r ).

At the day of measllrement of dimensions of
different organs (cervix, uterine body,

uterine horns and oviducts). the stored

reproductive systems (corv: 21 and heifer:

19) were thawed and the organs \\rere

cleaned. adhering tissues were removed and

placed on a table in nomal position. The
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extended length of oviduct was measured

from the top of the fimbriae to the tubal

uterine horn junction. The length of uterine

horn was measured from the oviduct tubal

junction to the bifurcation of the body of the

uterus. Before measurement, the uterine

homs were dissected free of their

ligamentous attachments, and extended their

fulI length for measurement. The width of
the uterine horn was measured 3'0cm apaft

from the bifurcation of the body of the uterus

(Figure 1b). The length of the uterine body

was taken from its bifurcation to the internal

os of the cervix. The width of the uterine

body was measured in the middle position

(Figure 1c). The cervical length was

measured as the distance between the

external os and intemal os (Figure 1e) and

the width were recorded just beneath of the

first ring (Figure 1d). However, the length

and width of vagina and vulva were not

included in this study. The reproductive

system collected from abattoir lacked their

intact vagina and vulva during processing of
carcasses. Data were analyzed using

ANOVA following principles of completely

Figure 1: Photograph shorving ditl-erent parameters of

boline reproductivc system: a) length of ovicluct; b)

nrdth of uterine hom; c1 u,idth of body of uterus; d)

n'idth of cervix: c) length of ccr','ix; 1) weight of ovarv;

g-ir) lcngth of ovary; i-i) width of ovary; k) diameter of

iirlliclc: i-m) aspiration of oocvte; n) a.spiratcd oocytcs

u,ith tbllicular flurd.
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Figure 2: Photograph showing grading system

of bovine immature oocl,tes: (1) Grade 1:

homogenous cl,toplasm and a complete,

compacted, and multiiayered cumulus cells

?D; Q) Grade Z: homogeneous cl,toplasm

with only few areas showing irregular
pigmentation and "more than three layers of
compact cumulus cells; (3) Grade 3 :
heterogeneous cytoplasm with less than 3

layers of cumulus cells and,/or small denuded

areas ar,d (4) Grade 4: heterogeneously

pigmentedcltoplasm with complete or mostly
denuded areas, expanded cumulus cells.

randomized design experiment to detect

significant variations. The Duncan's

multiple range test was use to compare mean

differences in appropriate cases.

Results and Discussion

Results showed that the oviduct, hom and

body of the uterus and cervix of cows'
reproductive system were longer and wider
than heifers, respectively (Table l). The

length of oviduct, horn of uterus and cervix

were smaller than those reported for adult

non-pregnant exotic cows (Hafez, 1993).

The length of uterine body of our indigenous

cattle is in range for exotic cattle (Hafez.

1993). The same author showed that the

length and width of different organs of
female reproductive systems varied with
age. breed, parity and plane of nutrition. The

smaller length of oviduct, uterine hom and

cervix of indigenous cattle may be

associated u,ith their small body size and

poor nutritional condition.

The length of ovary varied (P>0.05) u'ith
ovarian type (Table 2) and presence or

absence of corpus luteum (Table 3). The

length, width and weight of ovary lbund in
this study were lower than exotic cattle breed

(Fact sheet IRM-I, Hafez, 1993). It is not

unusual that the small size indigenous cou'

will possess smaller ovaries than erotic
cou,s. Tire placement of the ovary in the

reproductir,e system (1eft or right) or

presenceiabsence of CL did not detemine
(P<0 05) the width of ovary. A total of 178

ovaries (88 left and 90 right ovaries) u,ere

measured for length. rvidth and u.eight. Of
thern. about 21.41% (22 nos.) of the right

ovary posses finctional CL and that onlv
6.829o left or.ary possesses functional CL.
The u,eight of ovary did not differ (P<0.05)

between left and right. However, in p1'esence

of CL, the ovarian weight was increased

(P>0.001). Previous report explained tl-rat the

presence of CL determined ovarian length

and weight. Each ovary possessed 9.65=5.91

visibie follicles belonging to srr-rall

(5.38*0.37), medium (3.57+0.23) and large

(0.12+0.07) groups, respectively. The

numbers of follicles per ovary did not vaqr,,

with CL and position in the tract. The present

4
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Table 1 . Biornetry of different orgalts of bovine reproductive system

Organs of the
reproductive system

Mean + SEM (cm)

Heifer Cow

Or,iduct lcngth

Length of utcrus
Horn
Body

\\Iicith of uterus
Hon'r

Body

Length of cervix
Width of cervix

12.21+0.31

12.\7+0.48
1.90+0.25

t.97+0.07
2.80+0.17

4.04+0.14

2.26+0.10

14.86+0.39

16.55+0.76
3.05+0.27

2.55+0.11
3.33+0.11

4.86+0.19

2.70+0.14

f.,.-,1n o1e rcproductiye systerr frorn cou,s and that of l9 1l'orn hcil'ers u'erc used fot'measltrcmellt of dinrensious;

*x Signilicant at 1%, levcl;

Table 2. Ovarian biometry according to position of ovary in the female reproductive system

Parameter Ovary (Mean + SEM)

Right Total
Sig.

Or.ary
Length (mm)

Width (mrn)

Weight (g)

Number of follicles in each ovary

Smal1

Medium
Large
Total r.isrble

Oocyte recover-Y- rate (')'1,)

Oocyte quality

Grade I
Grade 2

Grade 3

Grade rl

18..+5+0.,+1

I 2.,11=0.32

1 .71-0.1 1

5.56+0.49
3.51+0.35
0.62+0.09

9.61+0.61

61.0+2.08

2.16=0.15
1.22=0. I 1

1.13+0.11

1.8210.16

51.7+2.11

19.55+0.35

14.87+1.35

I .9610.1 I

5.20 +0.54

3.63 +0.32

0.83 +0. 10

9.61+6.22
63.3+2.04

1.92+0.15
1.34+0.1 1

1.1 8+0.1 3

1 .92=0. lrl
51 -1+) -15

t8.99+0.21
13.64+0.70
1.84+0.08

5.38+0.37

3.57+0.23
0.72+0.07

9.65+5.91

62.2+1.46

2.04+0.11
I .28+0.8t)
L 15+0.08

1.87+0.10

52.0:=1 .63

NS
NS

NS
NS

NS
NS

NS

NS
NS
NS
NS

NS

gnrficant at 59'i, 1evel; NS: norl gnificant

results are inconsistent rvith Rahrnan er c11.,

(2003) who reported that the nr"Ltnbers of
fbllicle varies f}om ,1.37-0.,58 to 6..18+0.38

in abattoir ovaries of Bangladesh. They also

showed that tl,e fbllicle uumber is iolv irr
plesence of CL. These f-acts nTay expiain by

the numbers of samples Lrsed lbr represcnta-

tion of these parameters. Morcol'er, the

Sig.

' Left
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age, nutritional condition and other factors of
slaughtered animals may be associated with
low numbers of follicles in the ovaries. The

numbers of follicles according to size (small,

medium and large follicle) did not differ
with ovarian position and presence or

absence of CL. Rahman et al., (2003)

showed similar non significant variation in
follicle nunibers according to size with CL.

Diameters of a follicle determine the

development capacity of the oocyte to
blastocyst stage in vitro. Oocytes collected

from 3 to 8 mm diameter follicles have

higher potential than those collected from
small (<3.0mm) ' and large follicles

Table 3. Effect of corpus luteum on ovarian biometry

(>8.0mm). Neither ovarian position

(leftiright) nor presence of CL has effect on

follicle numbers in the ovary. Number of
oocytes aspirated from an ovary and oocyte

recovery rates were independent of ovarian

position and presence of CL. About
52.01+1.63% of the aspirated oocytes were

morphologically good for in vitro
maturation, fertilization and culture. This

result is in agreement with (Deb et a1.,2011).

They showed that 49.2% of the recovered

bovine oocytes were good quality (grade 1 +

gradeZ).

Parameter Corpusluteum (Mean+SEM)

Rudimentarl' Functional Absence Total

Sig.

Ovary
Length (mm)
Width (mm)
Weight (g)

Number of follicle per ovary
Small
Medium
Large

Total visible follicle

Oocyte lovary

Oocle recovery rute (%o)

Oocyte quality

Grade 1

Grade 2
Grade 3
Grade 4

% cultivable oocyte (Grade l+2) 47.68+4.23

19.,16+0.87

t1.27+0.62
2.300+0.23

5.1l+0.88
3.22+0.48
0./+4+0.12

8.72*0.89

6.00+0.45

65.97-14.37

1.65+0.23
1.35+0.19
1.18+0.18

1.82+0.19

10.23+0.56
t4.69+0.54
2.53"+0.28

4.65.l0.53
3.52+0.52

0.6+0.12

8.77+0.79

5.56 +0.35

63.54+3.77

1.88+0.1 7

0.97+0.1 I
1.06+0.18

1 .67+0.18

52.62+4.42

18.58+0.33

13.26+0.98

1.59b+0.06

5.60+0.48
3.64+0.29
0.79+0.09

10.02+0.59

6.63+0.34

61.22+0.69

2.16+0.14
1.36+0.1 I
1.1 8+0.1 1

1.94+0.14

52.51+l .91

18.99+0.2',7 >k

13.64+0.',70 NS

1.84+0.08 >k*

5.38+0.36 NS

3.51+0.24 NS
0.72+0.07 NS

9.65+0.,+5 NS

6.34+0.25 NS

62.16+t.16 NS

2.04+0.1 I NS

1.28+0.08 NS
1.15r0.08 NS
I .87+0. 10 NS

52.01+1.63 NS

* Signifi cant at 5Yo lev el; * * si gnifi cant at lo/o lev el;' NS : non-signifi cant
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Conclusion

It is inferred that the baseline infomation on

biometry of dift-erent organs of fcrnale

reproductivc systetn and follicLrlar statistics

of indigerrous cows developed during this

study may be usefui for applicarion of or"urn

pick up and embryo transfer technology.
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