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Abstract Analysis of soil, fodder and water samples

collected from some localities of Udaipur district, Rajas-

than, India revealed high fluoride concentrations indicating

the areas endemic for fluoride pollution. Concentration of

micro and macro minerals was estimated in blood samples

collected from cattle reared in these localities, and with

clinical lesions suggestive of chronic fluoride toxicity. In

comparison to healthy controls, zinc, copper and manga-

nese levels were significantly (p \ 0.05) lower, while

cobalt and magnesium concentrations were significantly

(p \ 0.05) higher in fluoride-intoxicated cattle. Results of

the present study suggested that interaction of fluoride with

other minerals possibly played a role in pathogenesis of

chronic fluoride intoxication.
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Chronic fluoride exposure is a serious health hazard for

both man and animal. Cattle reared in fluoride endemic

areas for a long time show overt clinical signs of osteo- and

dental-fluorosis. Besides bone and teeth involvement,

several other organs like kidneys, liver, adrenal glands,

heart, bone marrow and brain are prone to toxic effects of

fluoride and the disease in livestock is characterized by

debility, anemia, poor production and reproduction effi-

cacy, and increased mortality rates (Radostits et al. 2000).

Different mechanisms have been proposed to explain

the toxic effects of excess fluoride in the body (WHO

2002). Interaction of this highly electronegative and

reactive halogen element with other minerals in body

tissues seems to be a possible mechanism of toxic effects.

Many studies on induced-fluoride intoxication in labora-

tory animals have revealed alternation in micro and

macro minerals status in blood and other organs or tis-

sues. She et al. (2002) reported decrease in blood zinc

and iron concentration in experimental fluorosis in

rabbits. It was associated with decreased level of copper,

selenium and zinc concentration in muscle tissues.

Kanwar and Singh (1981) observed decrease in manga-

nese, copper and zinc concentration in liver tissues from

fluoride exposed rats. Decrease in calcium and increase in

phosphorus level in blood of fluorotic men and animals

have been reported by several workers (Khandare et al.

2005a; Xin et al. 2006). Contrary to the above findings,

Wheeler et al. (1988) recorded increase in serum calcium,

magnesium and phosphorus in fluorotic sheep. There

seems to have paucity of reports on the status of micro

and macro minerals in blood of cattle naturally affected

with chronic fluoride toxicity. The present research work

was aimed to assess the status of copper, zinc, cobalt,

manganese, magnesium, calcium and phosphorus in blood

of fluorotic cattle.
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Materials and Methods

The study site is located about 15 km north of Udaipur city

in southern Rajasthan and there are several operational

superphosphate fertilizer plants in the area. Cattle main-

tained for more than two consecutive years within 4 km

radius of the factory/ industrial area, either on or off wind

environment were recruited for the present study. Cattle

fulfilling above selection criteria were examined clinically

for the presence of clinical signs and lesions suggestive of

fluorosis. The animals were particularly looked for tooth

lesions, bony exostosis in metacarpal, metatarsal, ribs and

frontal bones, and/ or lameness. Dental lesions were scored

on a 0 to 5 point scale as per the classification suggested by

Shupe et al. (1979). Lameness was scored on a 4 point

scale (0: no lameness; 1: mild lameness; 2: moderate

lameness and 3: severe lameness). A total of 270 cattle

were randomly examined out of total estimated cattle

population of around 500. Blood samples were collected

from non-pregnant lactating (milk yield 2 to 4 liters per

day) cows with a score of C2 for either dental lesions or

lameness, and with no other apparent clinical disease.

Blood samples, around 10 mL from each animal, were

collected from jugular vein using heparin as anticoagulant.

Half of the blood sample was centrifuged at 2000 g for

10 minutes to separate plasma for estimation of fluoride,

calcium and phosphorus. Remaining whole blood was used

for estimation of other minerals. Composite ground water

samples measuring 100 mL each were collected in poly-

propylene bottle. Soil samples, weighing around 100 gm

each, were collected in clean polyethylene bags. Fodder

samples were collected as per the method described by

Wheeler and Fell (1983). Twenty samples of fodder (each

equivalent to 100 gm dry matter) were collected and were

pooled to make one composite sample.

Fluoride concentrations in water, soil and fodder col-

lected from different areas of Bareilly City, Uttar Pradesh,

India were estimated to rule out any possibility of fluoride

pollution. Healthy non-pregnant, low yielding (milk yield 2

to 4 l per day) cattle were selected to serve as healthy

controls, and blood samples were collected from these ani-

mals in similar manner. Fluoride concentration in plasma

and water was measured by the method of Cernik et al.

(1970). Digital Ion-analyzer equipped with a fluoride spe-

cific electrode (Orion Research Model 701A) was used in

the present study. Samples were diluted to suitable con-

centrations and mixed with total ionic strength adjustment

buffer II (TISAB II). Fluoride concentration in soil samples

was estimated as per the method adopted by Madhavan and

Subramanian (2002). Aqua regia was added to soil sample

and the mixture was wet digested at temperature below

60�C. The pH of the digested sample was adjusted to 5.2 by

mixing sodium acetate solution (45% W/V) and fluoride

concentration was measured after mixing with TISAB II.

Fluoride concentration in fodder was estimated by the

method of AOAC (1995). The fodder was dried at 80�C and

grounded to fine powder. The powered sample was dis-

solved in 10% hydrochloric acid and fluoride concentration

in this solution was estimated using ion selective electrode

after mixing with TISAB II. Calcium and phosphorus con-

centration in plasma were estimated as per the method

suggested by Gitelman (1967) and Gomorri (1942)

respectively.

Blood samples were wet digested as per the procedure

described by Kolmer et al. (1951) for estimation of zinc

(Zn), copper (Cu), magnesium (Mg), manganese (Mn) and

cobalt (Co) concentration. Approximately 5 mL of the

sample was mixed with 5 mL of double acid mixture

consisting of 3 parts nitric acid and 1 part 70% perchloric

acid and heated below 80�C till digestion. The digested

samples were diluted with de-ionized triple glass distilled

water and the concentration of different minerals were

estimated by Atomic Absorption Spectrophotometer (AAS,

Model-AAS 4141, ECIL, Hyderabad, India) at suitable

wavelength and lamp current using air-acetylene mixture

as fuel-oxidant mixture. The average reading of blanks was

subtracted from test sample reading and standard reading to

get the final concentrations (lg/g). The standards procured

(Sigma Aldrich Chemicals Corporation, New Delhi and

Sisco Research Laboratory, Mumbai, India) for each ele-

ment were used to calibrate the equipment and to check the

analytical quality with serial dilutions of test-specific

standard solution, and to measure the absorbance to the test

samples in reference to that to the two fixed concentrations

of the standard. The detection limit of copper, cobalt, zinc,

magnesium and manganese by AAS was 0.01, 0.02, 0.003,

0.01 and 0.01 lg/mL, respectively. The values obtained

were expressed as mean ± S.E. and data were analyzed

statistically to find out the significance of difference

between control and polluted area mean values using stu-

dent’s t test (Snedecor and Cochran 1989).

Results and Discussion

Fluoride concentration in water, soil and fodder samples

are given in Table 1. High fluoride concentration in fodder

(534.42 ± 74.95 ppm) and water (1.186 ± 0.286 ppm)

were reported earlier from our laboratory (Patra et al.

2000) and this was attributed to emission from super-

phosphate fertilizer factory located in the area. Recently,

another superphosphate fertilizer factory has become

operational in the nearby area and farmers and local

authorities reported increased morbidity and mortality in

animals to the Regional Disease Diagnostic Laboratory,

Udaipur, Rajasthan. Therefore, it was decided to evaluate
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the current status of fluoride pollution and its effects on

livestock health. Fluoride concentrations in environmental

samples observed in the present study were higher than the

level observed in the past study, suggesting an increase in

fluoride pollution magnitude. Fluoride concentrations in

water, fodder and soil samples collected from Bareilly were

found within the normal limits suggesting the area free

from fluoride pollution.

Many parts of Rajasthan like Banswar, Ajmer and

Dungarpur are reported to be endemic for fluoride pol-

lution due to presence of fluoride rich rocks, soil and

water (Madhavan and Subramanian 2002; Choubisa

1999). In present study fluoride concentration in ground

water, soil and fodder samples were significantly

(p \ 0.05) higher than control. High fluoride concentra-

tion in fodder samples may be attributed to accumulation

of dust and fumes emanating from superphosphate fertil-

izer factory (Radostits et al. 2000). Excess intake of

fluoride through contaminated water and fodder must

have contributed to the development of fluorosis in the

livestock population in the area. High fluoride concen-

trations in both plasma (1.43 ± 0.15 lg/mL) and urine

(30.16 ± 2.32 lg/mL) samples were observed in the

present study. Soluble fraction of ingested fluoride is

rapidly absorbed primarily in stomach and intestine, and

reaches systemic circulation (Swarup and Dwivedi 2002).

Thus, high fluoride concentration in plasma can be

attributed to its rapid absorption following exposure to

excess fluoride.

Concentration of Cu, Zn, Mn and Ca were significantly

(p \ 0.05) lower, while Mn and Co were significantly

(p \ 0.05) higher in fluorosis affected animals as compared

to controls (Table 2). No significant difference was

observed in phosphorus (P) level between the two groups.

Singh and Swarup (1999) also observed significant

decrease in serum Ca, Mg, Cu and Zn and increase in Mn

and P levels in cattle supplemented with high fluoride

containing mineral mixture for three years. Decrease in

blood and tissue Zn level following fluoride exposure has

also been reported in lambs (Vasisth et al. 1998), pigs (Xin

et al. 2006) and rabbits (She et al. 2002). Kanwar and

Singh (1981) reported significant decline in Mn, Cu and Zn

in liver of rats following fluoride intoxication. Varying

degree of hypocalcaemia has been reported in fluorotic

animals (Jagadish et al. 1998; Maiti and Das 2004). Con-

trary to above, Wheeler et al. (1988) recorded increase in

serum Ca, Mg and P in hydrofluorotic sheep. There seems

to have no report available on status of cobalt in fluortic

animals to compare the finding of the present study.

Fluoride is highly electronegative halogen with strong

affinity towards electropositive elements. In gastrointesti-

nal tract, fluoride forms complexes with P, Mg and Ca and

thereby reduces their absorption (WHO 2002). Spenser

et al. (1985) reported 23% decrease in calcium absorption

following fluoride exposure in man. Thus, lower level of

Cu, Zn, Mn and Ca may be attributed to their reduced

absorption from gastro-intestinal tract. Increase in urinary

and fecal excretion of various minerals may be another

factor responsible for their decreased status in the body.

Krishnamachari (1986) reported increased fecal and uri-

nary excretion of zinc after fluoride exposure in human.

Spencer et al. (1977) observed that administration of

10 mg sodium fluoride per day in man did not alter the

magnesium balance significantly, though there was a slight

increase in fecal magnesium excretion. Increased utiliza-

tion of zinc and copper for counteracting fluoride-induced

oxidative stress may also be, at least partially, responsible

for decrease in blood level of these elements. This is

substantiated by the observation that supplementation of

Zn, Cu and other antioxidant minerals like selenium have

beneficial effects in fluoride intoxication (Liu and Kang

2003; Han-Bo et al. 2001; Khandare et al. 2005b).

Bhargavi et al. (2004) reported that lower concentration of

Ca, Cu and Mg in drinking water was associated with

increased prevalence of dental fluorosis in man. They

further observed that prevalence of dental fluorosis was

negatively correlated with Ca and Cu content of drinking

water. Thus, it can be concluded from the present study that

alteration in level of different micro and macro minerals

occur in fluorosis and such changes may also contribute to

the toxic effects associated with exposure to excess fluoride

(Fig. 1).

Table 1 Fluoride concentration in soil, fodder (on dry matter basis) and water samples collected from fluoride polluted and unpolluted (control)

localities

Sample Mean ± S.E Median Range

Control Polluted Control Polluted Control Polluted

Soil (lg/g) 0.71 ± 0.03 (n = 20) 25.81 ± 2.46* (n = 21) 0.73 22.4 0.39–0.98 14.4–54.1

Ground water (lg/mL) 0.17 ± 0.01 (n = 20) 1.37 ± 0.21* (n = 21) 0.17 1.06 0.11–0.27 0.41–2.9

Fodder (lg/g) 27.59 ± 3.18 (n = 7) 251.11 ± 26.07* (n = 7) 25.8 222.4 15.7–42.7 177–350

* Value (mean ± S.E.) differ significantly (p B 0.05) from control

n indicates sample size

Bull Environ Contam Toxicol (2008) 81:503–507 505

123



Acknowledgement Authors are thankful to Mr. Brijesh Tyagi

(Technical Officer) Division of Medicine, IVRI, Izatnagar for tech-

nical support in laboratory analysis.

References

AOAC (1995) Fluoride in plants. AOAC official method 975.04, vol

3. Association of Official Analytical Chemists, Virginia, p 14

Bhargavi V, Khandare AL, Venkaiah K, Sarojini G (2004) Mineral

content of water and food in fluorotic villages and prevalence of

dental fluorosis. Biol Trace Elem Res 100:195–203. doi:

10.1385/BTER:100:3:195

Cernik AA, Cooke JA, Hall RJ (1970) Specific ion electrode in the

determination of urinary fluoride. Nature 227:1260–1261. doi:

10.1038/2271260a0

Choubisa SL (1999) Some observations on endemic fluorosis in

domestic animals in southern Rajasthan (India). Vet Res Commu

23:457–465. doi:10.1023/A:1006325710222

Gitelman HJ (1967) An improved automated procedure for the

determination of calcium in biochemical specimen. Anal

Biochem 18:521–531. doi:10.1016/0003-2697(67)90110-8

Gomorri G (1942) A modification of colorimetric phosphorus

determination for the use with the photoelectiric colorimeter.

J Lab Clin Med 27:955–960

Han-Bo, Shi Y, Han B, Shi Y (2001) Studies on the alleviation of

bovine endemic fluorosis. J Yangzhou Univ. Nat Sci Ed 4:31–34

Jagadish S, Singh LK, Samad A, Bhalerao DP (1998) Bovine fluorosis

I: clinical pathology and investigations into source of fluorine.

Indian Vet J 75:335–337

Kanwar KC, Singh M (1981) Zinc depletion following experimental

fluorosis in mice. Sci Total Eniviron 22:79–83. doi:

10.1016/0048-9697(81)90083-8

Khandare AL, Harikumar R, Sivakumar B (2005a) Severe bone

deformities in young children from vitamin D deficiency and

fluorosis in Bihar-India. Calcif Tissue Internat 76:412–418. doi:

10.1007/s00223-005-0233-2

Khandare AL, Suresh P, Kumar PU, Lakshmaiah N, Manjula N, Rao

GS (2005b) Beneficial effects of copper supplementation on

deposition of fluoride in bone fluoride and molybdenum fed

rabbits. Calcif Tissue Internat 77:233–238. doi:

10.1007/s00223-005-0071-2

Kolmer JA, Spaandling EH, Robinson HW (1951) Approved

laboratory techniques, 5th edn. Appleton Century Crafts Inc,

New York, pp 1090–1091

Krishnamachari KA (1986) Skeletal fluorosis in humans: a review of

recent progress in the understanding of the disease. Prog Food

Nut Sci 10:279–314

Liu GY, Kang SL (2003) Effects of adding selenium to diets on the

function of thyroid of fluorotic chicks. J Shanghai-Jiaotong Univ

Agri Sci 21:177–180

Madhavan N, Subramanian V (2002) Fluoride in fractioned soil

samples of Ajmer district, Rajasthan. J Environ Monit 4:821–

822. doi:10.1039/b208151b

Maiti SK, Das PK (2004) Biochemical changes in endemic dental

fluorosis in cattle. Indian J Anim Sci 74:169–171

Patra RC, Dwivedi SK, Bhardwaj B, Swarup D (2000) Industrial

fluorosis in cattle and buffalo around Udaipur, India. Sci Total

Environ 253:145–150. doi:10.1016/S0048-9697(00)00426-5

Radostits OM, Gay CC, Blood DC, Hinchcliff KW (2000) Veterinary

medicine, 9th edn. W.B. Saunders Company Ltd., London, pp

1594–98

She YX, Gesang DZ, Tian FY, Suo LZ, She YX, Gesang DZ, Tain

FY, Suo LZ (2002) Analysis of fluorine concentration in rabbit

blood and trace elements in its muscels. Chinese J Anim

Quarantine 19:23–24

Shupe JL, Olson AE, Sharma RP (1979) Effects of fluoride in

domestic and wild animals. In: Oheme FW (ed) Toxicity of

heavy metals in the environment (Part II). Marcel Dekker Inc.,

New York and Basel, pp 517–540

Singh JL, Swarup D (1999) Biochemical changes in serum and urine

in bovine fluorosis. Indian J Anim Sci 69:776–778

Snedecor FW, Cocharan WG (1989) Statistical methods. 9th edn.

Affiliated East-West Press Pvt Ltd, Iowa State University Press,

Iowa

Spencer H, Kramer L, Osis D, Wiatrowski E (1985) Effects of

aluminium hydroxide on fluoride and calcium metabolism.

J Environ Pathol Toxicol Oncol 6:33–41

Spencer H, Kramer L, Wiatrowski E, Osis D (1977) Magnesium-

fluoride interrelationships in man. I. Effect of fluoride on

magnesium metabolism. Am J Physiol 233:E165–E169

Swarup D, Dwivedi SK (2002) Environmental pollution and effects of

lead and fluoride on animal health. Indian Council of Agricul-

tural Research, Pusa, New Delhi

Vasisth SN, Vineeta K, Lall D, Kumar R (1998) Mineral status and

serum alkaline phosphatase activity in lambs fed diets supple-

mented with fluoride and boron. Indian Vet J 75:17–21

WHO (2002) Fluorides. Environmental health criteria 227. World

Health Organization, Geneva

Wheeler SM, Fell LR (1983) Fluorides in cattle nutrition: a review.

Nutr Abstr Rev B 53:741–769

Table 2 Level of micro and macro minerals (lg/mL) in blood of

cattle from fluoride polluted and unpolluted (control) localities

Minerals Study locality

Control Polluted

Copper (lg/mL) 0.63 ± 0.03 0.49 ± 0.02*

Zinc (lg/mL) 2.17 ± 0.13 1.82 ± 0.10*

Cobalt (lg/mL) 0.36 ± 0.01 0.54 ± 0.05*

Manganese (lg/mL) 0.21 ± 0.03 0.10 ± 0.01*

Magnesium (lg/mL) 16.16 ± 0.08 21.44 ± 0.09*

* Value (mean ± S.E.) differ significantly (p B 0.05) from control

0

2

4

6

8

10

12

14

Calcium Phosphorus

C
o

n
ce

n
tr

at
io

n
 (

m
ic

ro
 g

ra
m

/ d
l)

Polluted

Control

*

Fig. 1 Plasma calcium and phosporus concentration in cattle from

fluoride polluted and unpolluted (control) localities. *Differ signif-

icantly (p B 0.05) from control

506 Bull Environ Contam Toxicol (2008) 81:503–507

123

http://dx.doi.org/10.1385/BTER:100:3:195
http://dx.doi.org/10.1038/2271260a0
http://dx.doi.org/10.1023/A:1006325710222
http://dx.doi.org/10.1016/0003-2697(67)90110-8
http://dx.doi.org/10.1016/0048-9697(81)90083-8
http://dx.doi.org/10.1007/s00223-005-0233-2
http://dx.doi.org/10.1007/s00223-005-0071-2
http://dx.doi.org/10.1039/b208151b
http://dx.doi.org/10.1016/S0048-9697(00)00426-5


Wheeler SM, Turner AD, Brook TB, Teasdale DC (1988) The effect

of 30 mg/ l fluoride in drinking water of ewes and their lambs

and current bone levels of sheep in NSW Australia. Fluoride

21:60–68

Xin T, Rong XZ, Zhem WY (2006) Effects of dietary fluoride levels

on growth, serum indexes and anitoxidant systems in growing

pigs. Turkish J Vet Anim Sci 30:65–70

Bull Environ Contam Toxicol (2008) 81:503–507 507

123


	Level of Certain Micro and Macro Minerals in Blood of Cattle from Fluoride Polluted Localities of Udaipur, India
	Abstract
	Materials and Methods
	Results and Discussion
	Acknowledgement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


