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Abstract
Aim: The aim was to evaluate the estrus response, incidence of accessory corpus luteum formation and fertility following 
different hormonal protocols in repeat breeding crossbred cows.

Materials and Methods: This study was carried out on 24 repeat breeding crossbred cows allotted into four groups. Cows 
of Group I was not given any treatment, Group II was treated with gonadotropin-releasing hormone (GnRH) injection on day 
6 post-estrus, Group III was treated with Ovsynch protocol, and Group IV was treated with Ovsynch based GnRH treatment. 
Estrus responses such as duration, onset, percentage, and intensity of estrus were recorded during the study. The incidence 
of accessory corpus luteum was recorded per rectally on day 7 after first and additional GnRH of Ovsynch treatment. The 
conception rate for all groups was calculated by the absence of estrus and on day 45 after artificial insemination (AI) per 
rectum. Serum samples were collected at AI and day 12 post-AI in Group I and II. Serum samples were also collected at 
GnRH, Prostaglandin F2α (PGF2α), timed AI (TAI) and day 12 post-TAI in Group III and IV.

Results: Ovsynch and Ovsynch based GnRH treatments are resulted in 100.00% induction of estrus after the PGF2α injection. 
Onset of induced estrus after the PGF2α injection for Group III and IV was recorded as 48.750±0.713 and 51.472±1.989 h, 
respectively, and it was not significant. There was no significant difference in duration of estrus among the groups. The 
incidence of intermediate estrus intensity was found to be highest. All the cows showed the incidence of formation of 
accessory corpus luteum subsequent to GnRH treatment on day 6 of the estrous cycle in Group II, III, and IV. The conception 
rate was 0.00%, 16.67%, 50.00%, and 50.00% in Group I, II, III, and IV, respectively.

Conclusion: Ovsynch and Ovsynch based GnRH treatments initiated on day 6 of estrous cycle capable of responding with a 
higher percentage of ovulation and formation of accessory corpus luteum which helped in higher conception rate over single 
post-AI GnRH treatment in repeat breeders. These treatments responded with better estrus response but did not significantly 
improve estrus intensity.

Keywords: accessory corpus luteum, conception rate, estrus response, Ovsynch, repeat breeding.

Introduction

The dairy industry is the mainstay of Indian agri-
cultural growth. Repeat breeding is a major constraint 
with the incidence ranges from 5.5% to 33.33% [1]. 
Repeat breeding in dairy cows is associated with 
estrus detection error, endocrine dysfunctions, ovu-
lation defects, uterine infection, gamete quality, etc., 
and therefore, poor fertilization rate and/or early 
embryonic death [2]. Therefore, Ovsynch protocol 
has been developed which synchronizes estrus and 
ovulation to overcome these constraints. However, 
Ovsynch also has some drawbacks such as premature 

estrus, reduced ovulation to first gonadotropin-releas-
ing hormone (GnRH), and inconsistent conception 
rate [3]. Studies revealed that the effectiveness of 
Ovsynch is greatest when treated cows ovulate to the 
first GnRH. Ultrasonographic studies also opined that 
synchronization of follicular wave emergence can be 
successfully achieved by administering GnRH on day 
5 or 6 of estrous cycle resulting ovulation of first wave 
dominant follicle with the formation of accessory cor-
pus luteum in crossbred cows [4,5].

Many methods have been tried to increase con-
ception rate by enhancing endogenous progesterone 
level as lower than the normal rise and lower total pro-
gesterone concentration have been reported in repeat 
breeder cows. This can be achieved by inducing the 
formation of accessory corpus luteum, which can be 
obtained by GnRH treatment on day 4-6 post-artificial 
insemination (AI) [6,7].

The present study was therefore aimed to evalu-
ate the estrus induction and fertility response by using 

Copyright: Ahmed, et al. Open Access. This article is distributed 
under the terms of the Creative Commons Attribution 4.0 
International License (http://creativecommons.org/licenses/
by/4.0/), which permits unrestricted use, distribution, and 
reproduction in any medium, provided you give appropriate credit 
to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made. 
The Creative Commons Public Domain Dedication waiver (http://
creativecommons.org/publicdomain/zero/1.0/) applies to the data 
made available in this article, unless otherwise stated.



Veterinary World, EISSN: 2231-0916 343

Available at www.veterinaryworld.org/Vol.9/April-2016/1.pdf

Ovsynch and Ovsynch based gonadotropin-releasing 
hormone treatments initiated on day 6 of estrous cycle 
in repeat breeding crossbred cows.
Materials and Methods
Ethical approval

The prior approval from the Institutional Animal 
Ethics Committee was obtained for use of farmers’ 
animals in this study.
Selection of animals

The study was carried out from November 2014 
to June 2015. 24 apparently healthy crossbred cows 
having a history of repeat breeding were included 
for the study. The cows were selected from four 
nearby villages of College of Veterinary Sciences 
and Animal Husbandry, Aizawl, Mizoram. The cows 
were screened twice at 10 days interval through gyne-
co-clinical examination. Cows having a corpus luteum 
on rectal examination and no palpable abnormalities 
of the genital tract were considered as cyclical animals 
and subjected to the study. The cows were maintained 
under standard feeding and good management system 
according to milk yield.
Treatment regimens

About 24 repeat breeding crossbred cows were 
randomly and equally divided into four groups viz.

Group I (control)
All the cows were observed for the signs of estrus 

and AI was performed during estrus by AM/PM rule.

Group II
Cows were observed for signs of estrus, and AI 

was done during observed estrus by AM/PM rule. In 
addition, the cows were injected with a dose of 10 μg 
of buserelin acetate-GnRH analog (injection gynarich, 
2.5 ml, Intas Pharmaceutical) intramuscular (I/M) on 
day 6 after estrus.

Group III
In this protocol, Ovsynch treatment as described 

by Pursley et al. [8] was initiated on day 6 of estrous 
cycle (day 0) after detection of estrus which consisted 
of I/M injection of 10 μg of GnRH analog on day 0, 
500 μg of Cloprostenol-prostaglandin F2α (PGF2α) 
analog (injection pragma, 2 ml, Intas Pharmaceutical) 
7 days later (day 7), another 10 μg of GnRH analog 
48 h after PGF2α injection (day 9), and timed AI (TAI) 
at 16-18 h after second GnRH injection (day 10).

Group IV
In this group, all the experimental animals 

were treated alike Group III. In addition, they were 
injected with a dose of 10 μg of GnRH analog I/M 
on day 6 after the second GnRH injection of Ovsynch 
treatment.
Estrus response

Estrus was detected on the basis of behav-
ioral, physical, and gynecological examination. The 

gynecological examination was carried out 24 h after 
the PGF2α injection and then at every 12 h to confirm 
estrus in Group III and IV crossbred cows. Estrus 
response in percentage was calculated as a number of 
cows expressed estrus. The onset of estrus was calcu-
lated in hours (h) from the time of PGF2α administra-
tion to the time of the first appearance of estrus signs 
in Group III and IV. Duration of estrus was calculated 
from the time of the first appearance of estrus signs 
to the time of disappearance of estrus signs (h). The 
intensity of estrus was assessed based on the score-
card described by Rao and Rao [9] in crossbred heif-
ers with slight modifications.
Conception rate

The conception rate was calculated for each 
group by the following equation:

Conception rate Number of animalconceived
Number of animal treate

=
dd

Serum progesterone analysis
Serum samples were collected at AI and day 12 

post-AI in Group I and II. Similarly, Serum samples 
were collected at the time of GnRH injection (day 0), 
PGF2α injection (day 7), TAI (day 10), and on day 12 
post-TAI in the case of Group III and IV. Serum pro-
gesterone concentration was analyzed by progester-
one ELISA kit (Enzo Life Science®). The sensitivity 
of the assay was 8.57 pg/ml.
Statistical analysis

The data on estrus response (t-test) and concep-
tion rate (Chi-square test) were analyzed statistically 
using SPSS software.
Results and Discussion
Estrus response

In this study, Ovsynch treatment was initiated on 
day 6 of estrous cycle and all the cows (100%) responded 
to Ovsynch and Ovsynch based GnRH treatments with 
expression of behavioral and physical signs of estrus 
within 48.750±0.713 and 51.472±1.989 h, respec-
tively, from the time of PGF2α, which was in accor-
dance with the earlier observations in repeat breeder 
cows and buffaloes [10,11]. Whereas, Kasimanickam 
and Carabă and Velicevici [12,13] recorded much 
lower estrus induction response of 17.70 and 63%, 
respectively. In this study, the Ovsynch treatment was 
initiated on known day, i.e., the 6th day of estrous cycle 
and the higher percentage of estrus response probably 
due to the presence of a functional corpus luteum of 
12-13 days and an accessory corpus luteum of 7 days 
age at the time of PGF2α injection secreting higher 
endogenous progesterone which was associated with 
greater probability of luteolysis and progesterone level 
dropped down to sub-optimal level (Table-1) which 
helped in onset of behavioral and physical signs of 
estrus. The time taken for onset of estrus in Ovsynch 
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and Ovsynch based GnRH treatments was in line 
with the intervals reported earlier [10,14]. However, 
Chaudhary et al. [15] reported a higher interval to 
onset of estrus in Ovsynch treated crossbred cows. 
There was no significant difference regarding duration 
of estrus among the different groups, which concurred 
with the findings of Bhat and Bhattacharyya [16]. 
The incidence of moderate estrus was significantly 
higher, and the intense and weak estrus was signifi-
cantly lower in all the groups irrespective of different 
regimes (Table-2), which was an agreement to that of 
Velladurai et al. [14] and Alyas et al. [17].
Incidence of accessory corpus luteum

In the present study, 100% incidence of formation 
of accessory corpus luteum was recorded to the GnRH 
injections given on day 6 of the estrous cycle in all 
the treatment groups. The findings were in agreement 
with that recorded by early researchers in lactating 
dairy cows [4,18]. Foster et al. [19] also opined that the 
administration of GnRH on day 5 or 6 of estrous cycle 
overrides the negative feedback of progesterone on the 
anterior pituitary, thereby allowing the secretion of both 
luteinizing hormone and follicle-stimulating hormone, 
resulting in ovulation of the dominant follicle, and sub-
sequent formation of a corpus luteum. Satheshkumar 
et al. [5] documented the follicular development pat-
tern through ultrasonographic studies in Jersey cross-
bred cattle and opined that the properties of first wave 
dominant follicle was consistent and highly predictable 
than the dominant follicle of subsequent waves and also 
confirmed that the dominant follicle of the first wave 
was in growing phase with >9 mm in diameter by day 
6 of estrous cycle and the 100% ovulation to GnRH. 
The presence of accessory corpus luteum resulted in 
higher endogenous progesterone secretion which ulti-
mately prevented the premature estrus induction during 
Ovsynch protocol as well as helped in greater effective-
ness of Ovsynch treatment.

Conception rate
The conception rate was significantly higher 

in groups treated with Ovsynch and Ovsynch based 
GnRH treatments than the other groups (Table-2). 
These results were in agreement with the previous 
reported in repeat breeder cows [10,20]. Present find-
ings were lower than those recorded by others [21,22]. 
Studies revealed that the initiation of Ovsynch treat-
ment on different days of estrous cycle influenced its 
effectiveness [23]. Ultrasonographic studies opined 
that initiation of Ovsynch on day 6 of estrous cycle 
induced ovulation of dominant follicle of growth phase 
and formed an accessory corpus luteum, resulted in 
higher progesterone concentration at PGF2α injection 
(Table-1) of Ovsynch treatment which was associated 
with greater probability of luteolysis and conception 
rate [24]. Moreover, Ovsynch initiated on day 6 of 
estrous cycle could emergence a new follicular wave 
in crossbred cows and presence of a dominant follicle 
at the time of second GnRH (day 9) of Ovsynch treat-
ment resulted in cent per cent ovulation of the present 
follicle [25,26] and formation of corpus luteum which 
secreted and maintained higher progesterone during 
critical stage of embryonic development. Additional 
GnRH in Ovsynch based GnRH treated group helped 
in better conception rate by additional progesterone 
secretion through accessory corpus luteum (Table-1).
Conclusion

Ovsynch and Ovsynch based GnRH treat-
ments initiated on day 6 of estrous cycle capable of 
responding with a higher percentage of ovulation and 
formation of accessory corpus luteum which helped 
in higher conception rate over single post-AI GnRH 
treatment. These treatments responded with better 
estrus response. However, these changes did not sig-
nificantly improve the estrus intensity in repeat breed-
ing crossbred cows.

Table-2: Natural and induced estrus response in repeat breeding crossbred cows of treatments and control group.

Treatment protocol Onset of 
estrus (h)

Duration of 
estrus (h)

Intensity of estrus (%) Conception 
rate (%)

Intense Intermediate Weak

Control - 22.042±0.949 16.67 50.00 33.33 0.00
GnRH treatment on day 6 post-estrus - 21.458±1.100 33.33 33.33 33.33 16.67b

Ovsynch 48.750±0.713 21.083±0.787 16.67 66.67 16.67 50.00a

Ovsynch based GnRH treatment 51.472±1.989 20.070±0.863 33.33 50.00 16.67 50.00a

Significant at p≤0.01, values bearing different superscripts differ significantly. GnRH=Gonadotropin-releasing hormone

Table-1: Serum progesterone concentration at different days of treatment/AI in repeat breeding crossbred cows.

Treatment protocol Progesterone concentration (ng/ml) at F value

GnRH PGF2α AI/TAI Day 12 post-AI

Control - - 0.252bC±0.017 3.171aC±0.295 97.587**
GnRH treatment on day 6 post-estrus - - 0.350bB±0.025 4.690aAB±0.533 66.126**
Ovsynch 1.421Bc±0.114 3.647b±0.102 0.464dA±0.026 4.132aBC±0.087 387.886**
Ovsynch based GnRH treatment 1.878Ac±0.315 3.732b±0.077 0.358dB±0.011 5.482aA±0.403 116.657**
F value 14.823** 0.444NS 17.528** 6.975**

**Significant at p≤0.01, Means bearing different superscripts in the capital and small letter differ significantly between 
columns and rows respectively. GnRH=Gonadotropin-releasing hormone, AI=Artificial insemination



Veterinary World, EISSN: 2231-0916 345

Available at www.veterinaryworld.org/Vol.9/April-2016/1.pdf

Authors’ Contributions

NA, DK, FAA, KL, and PM designed the study. 
The experiment was done by NA, DK, FAA, KL, and 
PM, while laboratory work was done by NA and JMG. 
All the authors participated in data analysis, draft, 
and revision of the manuscript. All authors read and 
approved the final manuscript.
Acknowledgments

We acknowledge the Dean, College of Veterinary 
Sciences and Animal Husbandry, CAU, Mizoram for 
providing necessary financial support and laboratory 
facilities to carry out the research work. In addition, 
we thank Dr. T.C. Tolenkhomba for his assistance in 
the data analysis.
Competing Interests

The authors declare that they have no competing 
interests.
 References
1. Saxena, M.S. (2004) Repeat breeding in cows and buffaloes. 

In: Proceeding National Symposium on Conservation and 
Propagation of Indigenous Breeds of Cattle and Buffaloes, 
Feb. Pantnagar, Uttaranchal. p26-28.

2. Patel, K.R., Dhami, A.J., Hadiya, K.K. and Savalia, K.K. 
(2014) Effect of mid-cycle PGF2α and GnRH at AI on con-
ception rate, plasma progesterone and biochemical profile 
in repeat breeding crossbred cows. Indian J. Field Vet., 9(3): 
5-11.

3. Kim, I.H., Suh, G.H. and Son, D.S. (2003) A proges-
terone-based timed AI protocol more effectively pre-
vents premature estrus and incomplete luteal regression 
than an Ovsynch protocol in lactating Holstein cows. 
Theriogenology, 60: 809-817.

4. Satheshkumar, S., Palanisamy, A., Ramadass, P., 
Subramanian, A. and Kathiresan, D. (2008) Follicular wave 
synchronization using GnRH agonist in Jersey crossbred 
cows. Indian J. Anim. Reprod., 29(2): 154-158.

5. Satheshkumar, S., Subramanian, A., Devanathan, T.G., 
Kathiresan, D., Veerapandian, C. and Palanisamy, A. (2012) 
Follicular and endocrinological turnover associated with 
GnRH induced follicular wave synchronization in Indian 
crossbred cows. Theriogenology, 77: 1144-1150.

6. Beltran, M.P. and Vasconcelos, J.L.M. (2008) Conception 
rate in Holstein cows treated with GnRH or hCG on the fifth 
day post artificial insemination during summer. Arq. Bras. 
Med. Vet. Zootec., 60: 580-586.

7. Kulasekar, K., Ranagasamy, S., Satheshkumar, S. and 
Sathiamoorthy, T. (2012) Induction of accessory corpus 
luteum using GnRH and fertility rate in repeat breed-
ing cows. National Symposium on Addressing Animal 
Reproductive Stresses through Biotechnological Tools. 
21-23 November, Assam, India. p90.

8. Pursley, J.R., Mee, M.O. and Wiltbank, M.C. (1995) 
Synchronization of ovulation in dairy cows using PGF2α 
and GnRH. Theriogenology, 44: 915-923.

9. Rao, S.V. and Rao, A.R. (1981) Estrous behaviour and ovar-
ian activity of crossbred heifers. Indian Vet. J., 58: 881-884.

10. Vijayarajan, A., Chandrahasan, C. and Napolean, R.E. 
(2009) Synchronization of ovulation in repeat breeding 
crossbred cows. Indian J. Field Vet., 5(1): 57-58.

11. Biradar, S., Tandle, M.K., Haribabu, Y., Usturge, S.M., 

Patil, N.A. and Suranagi, M.D. (2014) Study on efficacy 
of Co-Synch and Ovsynch protocol on fertility in repeat 
breeder buffaloes. Indian J. Adv. Plant Res., 1(5): 1-3.

12. Kasimanickam, R., Cornwell, J.M. and Nebel, R.L. 
(2005) Fertility following fixed-time AI or insemination at 
observed estrus in Ovsynch and Heatsynch programs in lac-
tating dairy cows. Theriogenology, 63: 2550-2559.

13. Carabă, I. and Velicevici, S. (2013) Using Ovsynch pro-
tocol versus Cosynch protocol in dairy cows. Anim. Sci. 
Biotechol., 46(2): 63-65.

14. Velladurai, C., Napolean, R.E., Selvaraju, M. and 
Doraisamy, K.A. (2014) Pattern of induced estrus and con-
ception rate following Ovsynch programme in postpartum 
dairy cows. Indian J. Field Vet., 10(2): 23-25.

15. Chaudhary, A.K., Panchal, M.T., Shah, R.G. and Dhami, A.J. 
(2012) Effect of Ovsynch and one shot PGF2α protocols on 
estrus synchronization, plasma progesterone and concep-
tion rate in cyclic crossbred cows under field conditions. 
National Symposium on Addressing Animal Reproductive 
Stresses through Biotechnological Tools. November 21-23, 
Assam, India. p71.

16. Bhat, F.A. and Bhattacharyya, H.K. (2012) Estrus duration 
and status of reproductive organs in repeat breeding cows. 
Iran. J. Appl. Anim. Sci., 2(3): 295-299.

17. Alyas, M., Razzaque, W.A.A., Ali, R., Rao, M.M., Kumar, S., 
Bharadwaj, H.R. and Hussain, K. (2013) Supplementation 
of progesterone in Ovsynch to improve fertility in post-par-
tum anestrus buffaloes. Int. J. Adv. Res., 1(5): 79-82.

18. Pursley, R. and Martins, J.P. (2011) Enhancing fertility of 
lactating dairy cows. Mich. Dairy Rev., 16(2): 1-3.

19. Foster, J.P., Lamming, G.E. and Peters, A.R. (1980) Short-
term relationships between plasma LH, FSH and progester-
one concentrations in post-partum dairy cows and the effect 
of GnRH injection. J. Reprod. Fertil., 59: 321-327.

20. Keskin, A., Gumen, A., Mecitoglu, G.Y., Karakaya, E., 
Tasdemir, U., Celik, Y. and Okut, H. (2010) The proges-
terone based Ovsynch protocol and GnRH treatment after 
artificial insemination on conception rate in repeat breeder 
cows. Uludag Univ. J. Fac. Vet. Med., 29(2): 65-70.

21. Singh, K.P., Singh, B., Singh, S.V., Singh, J.P., Singh, P. and 
Singh, H.N. (2014) Efficacy of hormonal interventions on 
conception rate of repeat breeding crossbred cows. Indian 
Vet. J., 91(02): 34-35.

22. Gaja, A.O., Hamana, K., Kubota, C. and Kojima, T. (2008) 
Evaluation of a third GnRH injection administered six days 
after the 2nd GnRH injection of Ovsynch on the reproduc-
tive performance of Japanese black cows. J. Vet. Sci. 9(3): 
273-279.

23. Vasconcelos, J.L.M., Silcox, R.W., Rosa, G.J.M., 
Pursley, J.R. and Wiltbank, M.C. (1999) Synchronization 
rate, size of the ovulatory follicle, and pregnancy rate after 
synchronization of ovulation beginning on different days of 
the estrous cycle in lactating dairy cows. Theriogenology, 
52: 1067-1078.

24. Martins, J.N.P., Policelli, R.K., Neuder, L.M., Raphael, W. 
and Pursley, J.R. (2011) Effects of cloprostenol sodium at 
final prostaglandin F-2 alpha of Ovsynch on complete lute-
olysis and pregnancy per artificial insemination in lactating 
dairy cows. J. Dairy Sci., 94: 2815-2824.

25. Bello, N.M., Steibel, J.P. and Pursley, J.R. (2006) 
Optimizing ovulation to first GnRH improved outcomes to 
each hormonal injection of Ovsynch in lactating dairy cows. 
J. Dairy Sci., 89: 3413-3424.

26. Keith, B.R., Leslie, K.E., Johnson, W.H. and Walton, J.S. 
(2005) Effect of presynchronization using prostaglandin F2α 
and a milk-ejection test on pregnancy rate after the timed 
artificial insemination protocol, Ovsynch. Theriogenology, 
63: 722-738.

********



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


