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Abstract
Aim: The present study was undertaken to ascertain the incidence and clinical vital parameters in cases of primary ketosis 
in Murrah buffaloes brought to teaching veterinary clinical complex, Lala Lajpat Rai University of Veterinary and Animal 
Sciences, Hisar and from adjoining villages of the district Hisar, Haryana, India.

Materials and Methods: The investigation was conducted on 24 clinical cases (out of total 145 screened) of primary 
ketosis. The diagnosis was confirmed on the basis of clinical signs and significantly positive two tests for ketone bodies in 
urine (Rothera’s and Keto-Diastix strip test). Data collected were statistically analyzed using independent Student’s t-test.

Results: Overall incidence of disease in these areas was found to be 16.55% and all the animals were recently parturited 
(mean: 1.42±0.14 month), on an average in their third lactation (mean: 2.38±0.30) and exhibited clinical signs such as 
selective anorexia (refusal to feed on concentrate diet), drastic reduction in milk yield (mean: 64.4±5.35%), ketotic odor 
from urine, breath, and milk and rapid loss of body condition. All the clinical vital parameters in ketotic buffaloes (body 
temperature, heart rate, respiration rate, and rumen movements) were within normal range.

Conclusion: Primary ketosis in Murrah buffaloes was the most common seen in the third lactation, within the first 2 months 
after parturition with characteristics clinical signs and no variability in vital parameters. The disease has severe effect on the 
production status of affected animal.
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Introduction

Production diseases are mainly manmade prob-
lems, which occupy the most important place among 
the diseases of dairy animals as it directly or indirectly 
affect the economy of dairy farm and ultimately dairy 
farmers suffers from huge financial losses due to dras-
tic decrease in production. Dairy cows and buffaloes 
are especially prone to production diseases in the last 
3 weeks before parturition to 3 weeks after parturition 
which is also called as a transition period.

Ketosis is one of the most important production 
disorders caused by impaired carbohydrate metabo-
lism leading to negative energy balance and conse-
quently the excessive production of ketone bodies [1]. 
The disease is clinically characterized by sudden loss 
of milk production, selective anorexia, hypoglycemia, 
ketonemia, ketonuria, and low levels of hepatic gly-
cogen [2,3]. Successful adaptation to milk production 
occurs due to coordinated changes in the body to sup-
port the dominant physiologic state of lactation. This 
orchestrated flow to a new equilibrium is defined as 

homeorhesis [4]. Negative effects (such as displaced 
abomasum, increased culling risk, lower milk pro-
duction, and impaired reproductive performance) 
can carry into lactation [5-9], if animals are unable to 
adapt due to management factors, concurrent disease, 
or a multitude of other known and unknown reasons. 

There are various risk factors for ketosis which 
may covers previous disease condition, breed, lacta-
tion, body condition score [10-12], season of calving, 
and dry period length [13-15]. Shortened dry period 
(35 days or less) reduces the risk for ketosis with little 
to no effect on production or reproduction in the subse-
quent lactation [13-15]. The disease chances increase 
from a low prevalence at the first calving to a peak at 
the fourth and in between farms, the cumulative lac-
tational incidence varies greatly, averages about 40%, 
and can be as high as 80% in some herds [16].

The incidence of clinical ketosis has increased 
sharply in recent past due to steep increase in milk pro-
duction of dairy animals. The majority of high produc-
ing dairy animals go through borderline ketosis during 
early lactation, and the most cases of ketosis occur 
within approximately 60 days of calving [17]. The 
present study was planned to study the incidence and 
vital parameters in clinical cases of primary ketosis.
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use, distribution and reproduction in any medium, provided the 
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Materials and Methods
Ethical approval

Ethical approval is not necessary for this type 
of study. However, animals were examined as per 
standard examination procedure, and samples were 
collected as per standard collection method without 
harming or giving stress to any animal.
Place of study

The study was conducted in Department of 
Veterinary Medicine, College of Veterinary Sciences, 
Lala Lajpat Rai University of Veterinary and Animal 
Sciences (LUVAS), Hisar.
Sample collection and clinical examination

The study was conducted on 24 clinical cases 
(selected out of 145 screened) of primary ketosis in 
buffaloes which were reported at Teaching Veterinary 
Clinical Complex (TVCC), LUVAS, Hisar and from 
adjoining villages of the Hisar district. A complete 
history of diseased animals with regard to age, sex, 
lactation chronology, stage of lactation, and milk yield 
was obtained from the animal owners or handlers. 
Eight apparently healthy buffaloes were also included 
in this study as a control group for comparison with 
primary ketosis affected animals.
Clinical observations
Complete clinical examination of the suspected ani-
mals was made which included rectal temperature, 
pulse rate, respiration rate, and ruminal movements.
Confirmatory diagnosis

The diagnosis of primary ketosis was confirmed 
with the help of one qualitative (Rothera’s test) and 
one quantitative test (Keto-Diastix strip test) in urine. 
Purple color ring in Rothera’s test and the dark purple 
strip color in Keto-Diastix strip test indicate positivity 
of sample for primary ketosis (Figure-1).
Statistical analysis

Data were expressed as mean (±standard error 
of the mean) and analyzed by applying independent 
Student’s t-test using SPSS statistical software.

Results

The ailing buffaloes presented for treatment at 
the TVCC were screened for the incidence of ketosis. 
Of the 145 cases examined, an overall incidence of 
16.55% (24 cases) was recorded for primary ketosis 
in Hisar and adjoining area during the study period. 
Animals having absence of any other concurrent dis-
eases, selective anorexia (refusal to take concentrates) 
and a positive at least +++ test for ketone bodies in 
urine (Rothera’s test and Keto-Diastix strip test) were 
considered as a case of primary ketosis for this study. 
The age-wise incidence was recorded to be highest 
in the age group of 3-5 years (54.17%) followed by 
6-9 years (45.83%) as shown in Table-1. Overall, it 
was found that most of the cases of primary keto-
sis occur in the age of 6 years (mean 5.71±0.33) as 
shown in Table-2. Similarly, the highest incidence 
of disease was seen in buffaloes in their first-third 
lactation (79.17%) followed by fourth-sixth lacta-
tion (16.67%) while only one animal was pregnant 
(4.16%) as shown in Table-1. Among the lactation 
stage, maximum number of cases were recorded 
during 0-2nd month post-partum (91.68%) followed by 
3rd-5th month post-partum (4.16%) while only one case 
occurred pre-partum (4.16%) as shown in Table-1. So, 
overall it was also concluded that primary ketosis in 
buffaloes was most common encountered in their third 
lactation (mean: 2.38±0.30), within the first 2 months 
(mean: 1.42±0.14 month) after parturition as shown 
in Table-2.

The first characteristic clinical sign observed 
in all clinical cases of primary ketosis was selective 
anorexia (refusal to feed on concentrates but continu-
ance with other feed such as hay) and there was drastic 
reduction in milk yield (mean: 64.4±5.35%) as shown 
in Table-2. The anorexia varied from partial to com-
plete depending on the severity and stage of lactation. 
The animals first refused to eat concentrates then ensi-
lage and at last hay in severe cases with typical weight 
loss following decrease in appetite.

The body temperature (100.83±0.15°F), heart rate 
(56.88±0.87/min), respiration rate (16.29±0.41/min), 
and ruminal movements (1.62±0.19/2 min) were 
within the normal range and there was no signifi-
cant difference when compared to control animals as 
shown in Table-3 and Figure-2. On rectal examina-
tion, feces were found to be scanty, mucoid, and dry in 
most cases. The buffaloes appeared dull and depressed 
with a sweetish ketotic odor in breath and urine in all 
the cases.
Discussion

The results of the present investigation related to 
incidence of the disease on the basis of age, lactation 
chronology, and stage of lactation indicated that most 
of the animals were in their peak lactation phase. The 
age group of animals affected ranged between 3 and 
9 years (mean 5.71±0.33 years). This indicated that 

Figure-1: Positive result of Rothera’s test and Keto-Diastix 
strip test.
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animals affected were around 5-6 years of age, which 
is co-incidentally the peak lactation phase. The stage 
of lactation in ketotic animals ranged between 15 days 
and 3.5 months (mean: 1.42±0.14 month) which is also 
around the peak lactation stage. Similarly, chronolog-
ically the diseased animals were in their first to the 
sixth lactation. Reports from other authors [18-20] 
also support the outcome of the present study. Singh 
and Kasaralikar [18] recorded maximum number of 
clinical cases of ketosis in buffaloes of 8-9 years of 
age (57%) followed by 6-7 years (28%) and 10 years 
and above (14%) whereas Rautmare et al. [19] and 
Anantwar and Singh [20] observed the highest preva-
lence of clinical ketosis in buffaloes in fourth lactation.

Immediate periparturient period is of greater 
risk for ketosis which was also in accordance with 
the present study findings [2,21-27]. After parturition 
concentrate intake reaches to maximum 8-10 weeks 
after calving but peak milk production is at 4-6 weeks. 
This period of 4 (5-8) weeks leads to negative energy 
balance and generation of ketone bodies by mobilizing 

adipose tissue. In the current study, only one clinical 
case of ketosis was observed in a pregnant animal. 
Few authors [2,28] too reported that clinical keto-
sis is rare in late pregnancy. Most of the animals in 
present study were high yielders and their milk yield 
ranged between 6 and 20 L (average 14.42 L) before 
occurrence of disease and there was drastic reduction 
in milk yield following illness (mean decrease to be 
64.48±5.35%). Clinically, ketotic buffaloes (n=24) 
exhibited clinical signs such as selective anorexia 
(refusal to feed on concentrate diet), drastic reduction 
in milk yield, ketotic odor from urine, breath, and milk 
and rapid loss of body condition, similar observation 
have made by several authors [2,18-20,29-37].

Various clinical vital parameters recorded in the 
present study such as temperature, heart rate, respi-
ration rate, and ruminal movements were within nor-
mal range when compared to healthy control animals 
which was in agreement with earlier reports [35,36].
Conclusion

Cases of primary ketosis can be confirmed by 
simple Rothera’s and Keto-Diastix strip test even 
at field level. The overall incidence of 16.55% was 
recorded for primary ketosis in Hisar and adjoining 
area during the study period. The disease was found to 
occur in the age group of 3-9 years (average approxi-
mately 6 years) which is generally the peak lactation 
phase. The animals were in their first-sixth lactation 
while only one animal was in advance pregnancy. The 
stage of lactation in ketotic animals ranged between 
15 days and 3.5 months (average approximately 
1.5 months). Ketotic buffaloes exhibited clinical signs 
such as selective anorexia (refusal to feed on concen-
trates diet), drastic reduction in milk yield, ketotic 
odor from urine, breath, and milk and rapid loss of 
body condition.

Figure-2: Graphical representation of a comparison 
between mean values of clinical vital parameters in healthy 
(n=8) and ketotic (n=24) buffaloes (Temp.=Temperature, 
HR=Heart rate, RR=Respiration rate, RM=Ruminal 
movements).

Table-1: Incidence of primary ketosis in buffaloes with regard to age, lactation number and lactation stage (n=24).

Parameters Age-wise (years) Lactation no. Lactation stage (month)

3-5 6-9 Pregnant 1st-3rd 4th-6th Pre-partum 0-2 3-4

Number of cases 13 11 1 19 23 1 22 1
Percentage 54.17 45.83 4.16 79.17 16.67 4.16 91.68 4.16

Table-2: History (related to lactation) in buffaloes suffering from primary ketosis.

Parameters Age (years) Lactation 
chronology (No)

Lactation 
stage (month)

Milk yield (L/day) Decrease in 
milk yield (%)

Before illness After illness

Mean±SE 5.71±0.33 2.38±0.30 1.42±0.14 14.42±1.09 5.24±0.82 64.48±5.35

SE=Standard error

Table-3: Comparison between mean values of clinical vital parameters in healthy and ketotic buffaloes.

Parameters Temperature 
(°F)

Heart rate 
(/min)

Respiration 
rate (/min)

Ruminal movements 
(/2 min)

Diseased animals (n=24) 100.83±0.15 56.88±0.87 16.29±0.41 1.62±0.19
Control animals (n=8) 100.94±0.32 57.88±1.02 17.62±0.62 2.00±0.26

*Significant (p<0.05), **Significant (p<0.01)
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Early detection can be helpful in preventing the 
heavy economic losses to farmers by ketosis and quick 
recovery of the animal.
Authors’ Contributions

AK and Sr proposed the study. GC, AK, and PK 
carried out the urine collection and diagnostic part. 
NS, TK, and AK critically observed the data and cal-
culated mean and used SPSS statistical software. AK, 
GC, and S prepared the manuscript. Finalization of 
the manuscript was done by Sr, NS, and VKJ. All 
authors read and approved the final manuscript.
Acknowledgments

The authors would like to thank the Head of the 
Department of Veterinary Medicine, LUVAS, Hisar, 
Haryana, India for generation of fund for the present 
study.
Competing Interests

The authors declare that they have no com-
peting interests.
References
1. Zhang, Z., Li u, G., Wang, H., Li, X. and Wang, Z. (2012)

Detection of subclinical ketosis in dairy cows. Pak. Vet. J.,
32(2): 156-160.

2. Radostits, O.M., Blood, D.C. and Gay, C.C. (1994)
Veterinary Medicine. 8th ed. ELBS, Baillier Tindall, London.

3. Sarode, D.B., Nisal, M.B. and Sapre, V.A. (1981) Note on
bovine ketosis. Indian J. Anim. Sci., 51: 228.

4. Bauman, D.E. and Currie, W.B. (1980) Partitioning of nutri-
ents during pregnancy and lactation: A review of mecha-
nisms involving homeostasis and homeorhesis. J. Dairy
Sci., 63(9): 1514-1529.

5. Butler, W.R. and Smith, R.D. (1989) Interrelationships
between energy balance and postpartum reproductive func-
tion in dairy cattle. J. Dairy Sci., 72(3): 767-783.

6. Collard, B.L., Boettcher, P.J., Dekkers, J.C.M., Petitclerc, D.
and Schaeffer, L.R. (2000) Relationships between energy
balance and health traits of dairy cattle in early lactation. J.
Dairy Sci., 83(11): 2683-2690.

7. Duffield, T.F., Lissemore, K.D., McBride, B.W. and
Leslie, K.E. (2009) Impact of hyperketonemia in early lac-
tation dairy cows on health and production. J. Dairy Sci.,
92(2): 571-580.

8. LeBlanc, S.J., Leslie, K. and Duffield, T.F. (2005) Metabolic
predictors of displaced abomasum in dairy cattle. J. Dairy
Sci., 88(1): 159-170.

9. McArt, J.A., Nydam, D.V. and Oetzel, G.R. (2012b)
Epidemiology of subclinical ketosis in early lactation dairy
cattle. J. Dairy Sci., 95: 5056-5066.

10. Busato, A., Faissler, D., Küpfer, U. and Blum, J.W. (2002)
Body condition scores in dairy cows: Associations with
metabolic and endocrine changes in healthy dairy cows. J.
Vet. Med. Ser. A., 49: 455-460.

11. Gillund, P., Reksen, O., Grohn, Y.T. and Karlberg, K.
(2001) Body condition related to ketosis and reproductive
performance in Norwegian dairy cows. J. Dairy Sci., 84(6):
1390-1396.

12. McArt, J.A., Nydam, D.V. and Oetzel, G.R. (2013) Dry
period and parturient predictors of early lactation hyperke-
tonemia in dairy cattle. J. Dairy Sci., 96(1): 198-209.

13. Rastani, R.R., Grummer, R.R., Bertics, S.J., Gümen, A.,
Wiltbank, M.C., Mashek, D.G. and Schwab, M.C. (2005)
Reducing dry period length to simplify feeding transition
cows: Milk production, energy balance, and metabolic

profiles. J. Dairy Sci., 88(3): 1004-1014.
14. Santschi, D.E., Lefebvre, D.M., Cue, R.I., Girard, C.L.

and Pellerin. D. (2011) Incidence of metabolic disorders
and reproductive performance following a short (35-d) or
conventional (60-d) dry period management in commercial
Holstein herds. J. Dairy Sci., 94(7): 3322-3330.

15. Watters, R.D., Guenther, J.N., Brickner, A.E., Rastani, R.R.,
Crump, P.M., Clark, P.W. and Grummer, R.R. (2008) Effects
of dry period length on milk production and health of dairy
cattle. J. Dairy Sci., 91(7): 2595-2603.

16. Duffield, T.F. (2000) Subclinical ketosis in lactating dairy
cattle. Vet. Clin. North Am. Food Anim. Pract., 16(2):
231-253.

17. Grohn, Y., Erb, H.N., McCulloch, C.E. and Saloniemi, H.S.
(1989) Epidemiology of metabolic disorders in dairy cattle;
association among host characteristics, disease and produc-
tion. J. Dairy Sci., 72(7): 1876-1885.

18. Singh, B. and Kasaralikar, V.R. (1988) Prevalence, bio-
chemistry and treatment of clinical ketosis in buffalo
(Bubalus bubalis). Abstr. 367-II. World Buffalo Congress,
New Delhi; December, 12-17.

19. Rautmare, S.S., Anantwar, L.G. and Singh, B. (1989)
Prevalence of ketosis in buffalo (Bubalus bubalis). Indian
J. Vet. Med., 9: 28.

20. Anantwar, L.G. and Singh, B. (1993) Epidemiology, clin-
icopathology and treatment of clinical ketosis in buffaloes
(Bubalus bubalis). Indian Vet. J., 70: 152-156.

21. Asrat, M., Tadesse, G.H., Gounder, R.V. and Nagappan, R.
(2013) Prevalence and treatment of ketosis in dairy cows in
and around Addis Ababa, Ethiopia. Br. J. Dairy Sci., 3(3):
26-30.

22. Das, A., Sahoo, N., Samal, P.C., Ray, P.K., Karna, D.K.
(2008) Incidence of perparturient diseases among jersey
cows in an organized farm. Indian. Vet. J., 85(7): 716-718.

23. LeBlanc, S. (2010) Monitoring metabolic health of dairy
cattle in the transition period. J. Reprod. Dev., 56: S29-S35.

24. Rasmussen, L.K., Nielsen, B.L., Pryce, J.E., Mottram, T.T.
and Veerkamp, R.F. (1999) Risk factors associated with
the incidence of ketosis in dairy cows. J. Anim. Sci., 68:
379-386.

25. Rautmare, S.S. and Anantwar, L.G. (1993) Prevalence,
biochemistry and treatment of clinical ketosis in buffaloes.
Buffalo Bull., 12(4): 81-83.

26. Stengärde, L., Holtenius, K., Emanuelson, U., Hultgren, J.,
Niskanen, R. and Tråvén, M. (2011) Blood parameters in
Swedish dairy herds with high or low incidence of displaced
abomasum or ketosis. Vet. J., 190(1): 124-130.

27. Suthar, V.S., Canelas-Raposo, J., Deniz, A. and
Heuwieser, W. (2013) Prevalence of subclinical ketosis and
relationships with postpartum diseases in European dairy
cows. J. Dairy Sci., 96(5): 2925-2938.

28. Vermunt, J. (1987) A brief review and observations on clin-
ical ketosis in non-lactating dairy cattle. N. Z. Vet. J., 35:
121-123.

29. Aiello, S. (2010) The Merck Veterinary Manual. 10th ed.
Wiley, Philadelphia, Pennsylvania, USA. p933-935.

30. Chugh, S.K., Bhardwaj, R.M. and Malik, K.S. (1992)
Nervous form of ketosis in a cow: A case report. Indian J.
Vet. Med., 12: 60-61.

31. Farag, E.A. and Metwally, A.M. (2012) Markers used for
prediction of ketosis and milk fever in dairy buffaloes at
Kaliobeia governorate. Glob. Vet., 9: 1-7.

32. Mir, A.Q. and Malik, H.U. (2003) Utility of clinical symp-
tomatology in diagnosis of bovine ketosis under field con-
ditions. Abstract in: National Symposium and XXI ISVM
Convention, Anand, Gujarat.

33. Mutlu, S. and Abdullah, B. (1998) The clinical-chemical
parameters, serum lipoproteins and fatty infiltration of the
liver in Ketotic Cows. Turk. J. Vet. Anim. Sci., 22: 443-447.

34. Reddy, B.S., Reddy, B.S.S., Reddy, Y.P. and
Vennkatasivakumar, R. (2014) Nervous form of ketosis in
cows and its treatment. Int. J. Biol. Res., 2(2): 143-144.



Veterinary World, EISSN: 2231-0916 1087

Available at www.veterinaryworld.org/Vol.8/September-2015/10.pdf

********

35. Sahinduran, S., Sezer, K., Buyukoglu, T., Albay, M.K. and 
Karakurum, M.C. (2010) Evaluation of some haematolog-
ical and biochemical parameters before and after treatment 
in cows with ketosis and comparison of different treatment 
methods. J. Anim. Vet. Adv., 9: 266-271.

36. Tadesse, G., Bekelle, D. and Singh, B. (2012) Prevalence 

and clinico-pathology of ketosis in dairy cows in Tigray 
region of Ethiopia. Momona Ethiopian J. Sci., 4(1): 
115-120.

37. Venkateshwarulu, K. and Rao, D.S.T. (1994) Clinical and 
biochemical findings in subclinical ketosis in cross bred 
cows. Indian. J. Vet. Med., 14: 6-8.



<<
  /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


