ABSTRACT

In Vitro Maturation and Fertilization of She-camel Oocytes Using Different Media and

during Breeding and Non-breeding Seasons Leptin Hormone Supplementation

The present work carried out to investigate (1) the effect of breeding and non-
breeding seasons either in the right or left ovary on the ovarian activity of dromedary camels,
(number of corpora lutea, number of follicles, ovarian weight), as well as follicular fluids
components and ovarian histological. (2) The effect of two maturation media, TCM199 and
MEM and three types of serum, FDCS, BSA and ESS on in vitro maturation of camel
oocytes in different season. (3) The effect of addition of leptin hormone to maturation media
on maturation and fertilization of camel oocytes. Ovary weight and number of corpora lutea
of dromedary she-camel increased insignificant during breeding season as compared with
non-breeding season. While number of follicles of dromedary she-camels during breeding
season was high significant (P<0.001) higher than the non-breeding. Sodium concentration
decreased significant (P<0.05) during breeding season as compared with non-breeding
season. Calcium concentration, Potassium concentration and ALT enzyme increased
insignificant during breeding season as compared with non-breeding season. Total
phosphorus concentration, AST enzyme and oestradiol-178 hormone increased significant
during breeding season as compared with non-breeding season. The histological examination
show more ovarian follicle at primary, secondary and mature follicles in breeding season
compared to non-breeding season. The total number of oocytes and cumulus oocytes
complexes (COC'S), recovery rate and partially denude cumulus oocytes of dromedary she-
camel in the breeding seasons were significantly higher than the non-breeding season. While,
degenerated cumulus oocytes and denude cumulus oocytes in the non-breeding seasons were
significantly higher than the breeding season. Our results revealed highly significant
(P<0.001) increase in maturation rate of oocytes at metaphase II stage during breeding season
than the non-breeding season. Using TCM medium results in the highest distribution of
metaphase II as compared with MEM medium. The maturation rate was significantly higher
(P<0.001) with FDCS at M II-stage (40.8%) than that with BSA and ESS (33.4% and 30%
respectively). The supplementation of leptin hormone to maturation media significantly
increased the maturation rate of camel oocytes as compared control groups. Our results
revealed also there were no significant difference between control groups (TCM-199 alone)
and (TCM-199 supplemented with 20ng/ml leptin) in the proportion of developed embryos to

morula stages and blastocyst production.



aldill
SR il ¢ gaa ABL) aa Adlide Ciliyg aladiialy Lilara (§ i) Ciliay gy iluad g L)
i) J gadd) g Bl o ga

Llall o winll Jsedlly WLl awse 58l duljal Ay el Gl e Al oda oy
s 5 liay sl A Ji) Jaee dpandl cOlaysall sae ol iall Hlual) 2 gand o3s) (anal
ﬁf“ Qéjﬁ\ J}Lu}ﬂ\ ce):mu}.ﬂ\ ¢e}:\.uﬂ155\ ee}p}..al\) Q;J"A:‘JJ\ Jaludl Gl Sa g ( [PRAPENp QLA,U.\S\
Gy s e Cand) (e DS 8 daa gl Al g (G VY=l ) (sesn s ALT (AST
(MEM) &l J8 2y f (TCM=199) 1 44-3auV1 4ol )5 &y ol g g1 Y] 3y (o cpe 58 LS
Joan Gpespll 5 (ESS) alieY) o Juas ((FDCS) Jleall tain Juae 2y dhaddl (e gl 25
Ofalll ¢ sen Ll Al el 1l s Lald) sam s Jlead) Gl iy s Lexall Zlaty) e (BSA) iy
Al sae 5 amndl (s s Awlall Gkl L@l cliaysd ed) Gladlls Lyl e
3 53l e mindl Jgadl) augey LUl Gy wial) Bl awse oW dygiee e da oy ol il
Bk (v ) Gsiue die) Dgine da Hn 3a5a]) Alle Gliay all 2ae 5 Aa WY Jare cAaand) Elaysall
asge o8 aalla jall s Ll Bl el s La ol el ciliaysdl 2 lawgio o . il LU o
Good s (K5 g (i Al e vineY g eie) e (g gie die) dygiae da o e wiall Jgedl)
33 0a) 5 el Gandl (e IS 8 aallia sl Lol 81 el 5 L ol aall il sal) 230 3 4 sins
5 AL sl gl H}A;Lﬁ? sl JLl & (00 (5 e die) Ligiae o gidgaall € 5
8 5L Apmg ) el Ciaa ) L iall Ll awge ol Aygiee e dnn N1 asallll 3S
Lol o) S uinll Jgedd) auser L Edl @iy wial) LU awge ol oW capall Lol
zhal) Jae o) iadl BLa auwge ol L oa) Culally 4l @l Sud) culall 8 )
ghatyl Jame 2 ¢ ((vo00) siue dic) Ligiae metaphase Il Ala jd cliay Al Gliay gll Leasdl)
del ) Ay padii) ae (a0 (5 siee dic) Lgiae metaphase Il dls jal Gliay Al Sliay ll Leasdl)
) il sl Lerd) 2Lyl Jaes o5 ((MEM) iyl 8 2 45,ially @l 5 (TCM) 144 —2aiyl
Ay (FDCS) Jlaall s Jaan pladiud aa (+ov 0 (5 sine 2ic) L giae Metaphase Il Aa jal cilia g
S5 ol Gsea Al (BSA) LEY) Jiae Gaesall diass (ESS)  alie) i Juas 43 il
s cliay I Gliagall leeddl zlady) Jaes e 3 zlad) A e/ &asl Yo
Sy Al S Al Ly Jg S de penay i plEalh @D g ((vlr ) (5 g dic) Lisine Metaphase |
glhall 4y A Lo/ ol asili Yo 58 50 il Gsepa Adla) aie Cliady) A (B (5 sine i Cllia
Ol (58 (e Al o Liad) ddpy 45 Rl el



CONTENTS

REVIEW OFLITRATURE.....ctiitiiiiiiiiiiiiiiiiiiiiiiiiitiieiitiaeinciaciactascassssssasnsnn

1. Effect Of Season ON......ccevvveeeiinnnnnnnns

1.1, OVArian aCtiVity..oeeeeuieeinirerniieonisesrsasssnssssnsossnssssnsssonssssessassssssaess

1.1.1. ovarian weight..................

1.1.2. number of corpora lutea (CLS)......cccveivuiiniiierecreciassnssnsonces
1.1.3. number of follicles ........cceeivuiiniiiiiiiiiierieiinriniinisnioneoneonens
1.2. Follicular fluid (FF) COMPONENTS .e.uiieiiieiieieeneenreecnreeserumecnsascasascnses

1.2.1. minerals concentration .......
1.2.1.1. sodium concentration .....
1.2.1.2. calcium concentration ....

1.2.1.3. total phosphorus concentration .........cccceeevierieiierenrenrencens

1.2.1.4. potassium concentration .
1.2.2. enzymatic activities............

1.2.2.1. aspartate-aminotransferase enzyme activity (AST) .............

1.2.2.2. alanine-aminotransferase

enzyme activity (ALT).......cc.......

1.2.3. oestradiol-176 concentration (Pg/ml).....cccceeiveirinieannnnes
1.3. Histological status in the OVary......cccoeeeveiieiieiiaiieiieiinieioneccsssnssnsans

1.4. Oocyte production ......

2. Oocytes Maturation ........ccoeeveeeeeinnnnnns
2.1. Factors affecting in vitro maturation

2.1.1. effect of maturation medium on in vitro maturation of oocytes

2.1.2. effect of serum type on the in vitro maturation of oocytes ......

2.1.3. effect of hormones on oocyte maturation ..........ceeeeeeeennnnns

2.1.4. effect of season of the year ......ccccoeevveiiiiiiiiiiiiiiiiiiiinnannen.

2.1.5. other additive .......ccevviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii e

21.1.5.1. leptin hOrmone .......cccoeeveiniiiniiinicinieinessnscsecsessonna
3. In Vitro Fertilization .........cccviiuiiiiniiiiiiiniiiniiiniiinicinieinecircsnecsesssnsssnnss
4, Use of epididymal spermatozoa for in vitro fertilization (IVF).............

4.1. Factors affecting in vitro fertilization
4.1.1. capacitating Substance ...

3.2.1. a. heparin ................

3.2.1. b. calcium Ionophore

---------------------------------------------

RIVE B § (3 11 (PP

4.1.2. sperm concentration

MTERIALS AND METHODS.....coitiiiiiiiiiiiiiiiiiiiiiiiiitiiiieitiiteseciscisciacencenns

1. Ovaries Collection ...ceeeveeeeennneeennnes

2. OVArieS ASSESSINENE «.euvvurnrninieieraruenrersesssasasssssssssssasasnsssssnsesssoses
3. Preparation of Harvesting Medium .........ccoevvuiiniiiiiieiiniiniiiiiiinienens

4, ProcedureS.......cceeeeeiieiniinensennnnnnns

1. Ovarian weight (8)...cccvvieiiiiiiniiiniiiiiieiierimnisnrcsnessesssnsssnnss
2. Number of corpora lutea and follicles .........cccceveiiiniiiniiinnnnnnne.
3.Follicular fluid preparation ........c.ccceveeiiiiiiieiiiniiiiiiiiiiiiniennenn

4. Biochemical analysis of follicular

11111 (s RPN

5.Histological changes in the ovaries .......c..cooveiiiiiiiiiiieiiiniiiniienionne

6. Oocytes Collection...................

6.1. Slicing techNIqUES ....ccvvvviieiiniiniiniinienronecnecraciaconces
6.2. Oocytes yield and recovery rate........cceeveeeineiernnnnen.

6.3. Oocyte categories...
7. In Vitro Maturation of Camel Oocytes ....



7.1. Maturation meditm .....cccceieeiiieiiiniiiniocnionnrcssrcsnscsesssssssassenss

7.2. Maturation media with leptin hormone...........cccccvvveiiiniiiniinnnn

AR T 111 T 1 I 1) N
7.4. O0CYLeS MATUNAtION. . .uiveiieriereerermeeercsceaseassassntsnsonssnsonscssossanssnss

7.5. Oocytes fixation and staining for examination...........ccccoceiviniiiniiess

7.6. Criteria of maturation........c.cevveiiiiiiiiiiiiiiiiiiiiiiiiiiiiciicicieieieenn
8. IN Vitro FertiliZation........ccocveveiuiniiiiiiiiiiuiiiiiiiiiiiiiiiiiiiniieiercnieeneen
8.1. Epididymal camel spermatozoa collection................
8.2.Testes collection and transportation...........cccceeeivennn.
8.3. Method of sperm recovery from the epididymis.........
8.4. Sperm capacitation.........cccivveiiiniiiiiiiiiiiiiiiiiieiieen

9. Statistical Analysis

8.4.1. Preparation of IVF-TALP Media............
8.4.2. capacitation substances............c.cevveenens
8.4.3. in vitro sperm capacitation....................
8.4.5. in vitro development..........ccccoeveenennnnnnn.
8.4.6. in vitro fertilization (IVF).......c...cccccc...en.
8.4.6. assessment of embryo development .........

RESULTS AND DISCUSSION...cttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiteieetastessaasaes
1. Experimentl.Effect of Season of the Year.......cccccvvvviiiiiieininiiniininnnn
11. .Ovarian activity ....ccocevveiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir e
1.1.1. ovary Weight ...cccvviiiiniiiiiiiiiiiiiiiiineiiiieiinieicssnssesensssssnases
1.1.2. number of corpora lutea ........ccoeevvieiiiniiiniiinieiniiinrcinesinecnns
1.1.3. number of follicles ......cccvveiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieinee

1.2. Follicular fluid cOMPONENtS .....coovveieiiereeinireenreesnrsscessscnssssessnss
1.2.1. minerals concentration .......c.ccveeveiinienieerenessessassarsarsnssnsonses
1.2.1.1. sodium CONCENTIatiON ..uceverenininruieieneiinrurererenerararenenenes
1.2.1.2. calcium concentration ..........cceeevieiieiieiieiiniiiiiiiieiiennen.
1.2.1.3. total phosphorus concentration ..........cceeeeeeeeiceriarsarsacnns
1.2.1.4. potassium CONCENTIatioN ...cceeeeeeeereeenieerereeeneencnecncennns
1.2.2. enzymatic activity .cceeveeiiriieiieiiiaioneieeniosnronsscssscsnscsnscsns
1.2.2.1. aspartate-aminotransferase.......cooceveereeeecieiinrinronioncnns
1.2.2.2. alanine-aminotransferase......coceevveieineierinciernrsecncoscennns
1.2.3. oestradiol-178 concentration (PE/mMl)....cccccvevererurnrnrienereracnne
1.3. Histological structure of camel ovary .......cccceveiieiiniiiiiiiiiiiiinieniannnn
1.4. Effect of season on oocytes production........c.cceveevveeiveniennronnrcenrcnnens
2. In Vitro Maturation of Camel O0CYtes .......ccceveiiieiiiiniiiiiiieiiiieiieieiieennnee
2.1 Effect 0f SEaSOM....ccuiieiiniiiiiiiiiieiieiiniiniiiiiiiinietetieciasinsinssnsens
2.2. Effect of Media..cccoveireiieiieiiniiniiiieriietiariarsnsssssssssssassassnssnses
2.3.Effect of type Serum ........cceeiveiieiinienroreccscancanss
2.4.Effect of interaction ...........ccovevievieiieiiniiniinnnnes

2.5. Effect

2.5.3.

of interaction among reproductive season and type of
Effect of interaction between season and type of serum ...
Effect of interaction between type of media and type of
SCIUIN cocceeccccccocccsscccssccsssscssocsssssssecsssssssocssssssssccss

Effect of interaction among season, type of medium and
type of serum ................

2.5. Effect of Ileptin hormone addition to maturation medium on
maturation rate of camel oocytes ............
2.6. Effect of leptin hormone on fertilization rate of mature camel oocytes ......
SUMMARY AND CONCLUSION....ccttitititieitierieieceieriecacsecacsesacsecscsassconn

REFERENCES. ...ccttitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiititietieieeiecaciecscsesscsasscsscsscssasn

ARABIC SUMMARY

55
55
57
57

57

58
59
59
59
59
61
61
61
61
62
62
63
63
64
66
66
66
69
72

75
75
75
76
77
79
82
82
83
86
89
94
100
100
103
106
110

110
112
114

116

119

126
131
144
176



LIST OF ABBREVIATIONS

FDCS | fetal dromedary camel

BSA | Bovine serum albumin

ESS | estrus sheep serum

CL | Corpora lutea

CO2 | Carbon dioxide

COC | Cumulus-oocyte complex

COCs | Cumulus-oocyte complexes

AST | Aspartate-aminotransferase

ALT | Alanine-aminotransferase

E-17B | Oestradiol 178

E2 Oestradiol

FSH | Follicle stimulating hormone

G Gram

GCC | Granulose cell culture

GV | Germinal vesicle

GVBD | Germinal vesicle breakdown

H Hour(s)

U International unit

IVF | In vitro fertilization

IVM | In vitro maturation

LH | Luteinizing hormone

Mg | Milligram

M-1 | Metaphase-I

M-11 | Metaphase-II

MI | Milliliter




Mm | Millimeter
mM | Millimolar
Ng | Nanogram
NSS | Normal physiological saline solution
TCM | Tissue Culture Medium
MEM | Minimum Essential Medium
PBS | Phosphate buffered saline
pFF | Porcine follicular fluid
SE | Standard error
vs | Versus
% Percentage
°C | Degree Celsius
ug | Microgram
ul Micro liter
um | Micrometer
THI | temperature-humidity index






