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: Abstract

Chemical determination of serum glycoproteins as proteins

bound hsxoso and sialic acid has been studied rin 54 henlthy rnale

donois, 52 ,diabetic patients and 45 schizophr<'nic pateints. The

aYerage values of protein-bound hexose and sialic acid rvcre found to

be 125L25 rng %, 47.8!-12.5 ?6 in normal persons, tr33145 mg !/.,

41.36L10.2 mg9/. in diabetic patients 231L36 mg%, 49.9 L9.6 rngg/.

in schizophrcnic patients respectivety. The discrepancics amcng thc

group were discussed.

Introduction :

Glycoprotein consists of a polypeptide transferrin. Many of these specifrcrl ly

chain covalently bound with carbohydrate play a transport role in blood (2)' Some

as oligosiccharide chains usually through are antibodics and hormones. Other func-

serine,, ' threonino 'and 
asparagine. The tions of these serum glycoproteins are eti l l

sugars in tho oligosaccharides one amino being investigated'

sugars, N-acetyl glucosamine and N-acetyl- It has been accumulated in l i teraturcc

galactosamine; ncutral sugar8, mannose, regarding . the elevation of the protein -

galactose and fucose; and derivatives of bound carbqhydrate of serum in I great

neuraminic acid qr sirl;c acids (1). Human number of diseases, such as cancer, tuber-

lcrum contrins a very large number of culosis, rheumatiod arthrit is, pneumonia

glycoproteins such as orosomucoid, fetuin, and myocaidial infarction (3). Decreased

ceruloplasmin, alphaz - glycoproteins, hap, levels ol some glycoproteins of placma

toglobins, alpha2 - macroglobulins, 7 - 5 have been discussed. T'his might be due

gammaglobulins, 19-5 gammaglobulins and to a failure of normal hepatic synthesir
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or to a loss of glycoprotein in the urine.

Goqdman et al. ( a ) reported that

orosomucoid was slevated in schizophrenic

patients who had no other pathological

conditions. Itr might be of intsrest to

investigate eerum glycoproteins in Thei

Schizophrenic persons and diabetes melli-

tus patients. It is the purpose of this

article to report. tho level of proteiorbour,ld

hexoses in serurn of oormal.pws@Rs,, schi,.

zoph renic pcrsons,' and diabetcs raillitr,r*,i"n

northern Thailand" A.discrepunrey :rrr,rong.

the groups will be discnsee&

Materials and meGhods

Normal blood. serum w.ss: obtc,ined

from 45 mrle donors, aged 20 - 35 years.

52 blood rerum of diabetes mellitur and

45 of: sahiao. hrex:ias from Suanprung

Hospih&; were broug,ht for analyscs of

bound htrroses,a"nd sialic acid,s.

Deterrnfnation of protein-bound hcxoses

Protein-bound hexoses is defined as

those fotEl  neutra l  sugsrs covalcnt ly  l inked

with protein'precipitated by 95% ethanol.

It was" &termined b'y the rirethod of win-

zler (5)" Oi?'rnl of serum was nrell '-.mixe{

with 5* dltl of 5'!1 etha'nol' in a gr*durted

centrifirgw:,tube. 'fhe tube was epun,for"

15 mieutes. The supernatant was db-
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carded, and the preeipitate'lwar dissolved

with 0.2 ml of 0.1 N NaOH. 0.1 ml. of

the mixture in duplicates wec pipctted into

a  tes t  t ube  (15x150  mm,  )  and  d i l u t cd

upto 1.0 ml with disti l led water, A blank
'was made with 1 ml disti l led water 0,25,

0.5 and I ml of galactose and mannose

mixture- ( 0.2 mg/ml ) was usod as the

staisd*Edsi Tlre'final.volumc of all samples

aad,s*and,r,r.ds:1$&& nfiode try'ce 1.0i rsl 8.5

rnt of owhrc&: Hz SOa ree'gpn& r wero

*&cd to. d* tlxe:bcbes;aadi welF*nixcd by

eo&.vef;siott'. The tubcg' wceu cpserb&rwith

ma,rblec t,c orilrimiue'the ovrpratbrn, and

he*cd in, a" water bath at 8O:C" fo! 15

minutes. Optical dsnci'giEe. wcire. rcd' at

540 mu by Bausch & Lomb Spectronic:20".

Deterrui$atkls'of to@il Sidic' rLciil.'

Tot*lr *i*[is aei& was :aoa.l1ryed 'by' t.bb'

barbituqato. ruethud'(6). T.or 0.3,m[,scrum,

in a 12x100 re,re tost,tuber:3'2ml 'a&'5la

TCA qraa ddedr, 'and: mimsd* Ttiar tuber,

was heated in wrterbask e€'100'C fcr'15

minute$, €6slsd in tes'watdfi and: cffiri{'

fuged f'or 20; rnilrutes,' 0i'5 rnl filtrawe:' vvus'

dtawn nnixod with 0.1 rnl of G.0+ M

periodic acid aad then cop|ed'at'$:C fbr
a

Z0 minut€si 1r?5 rnl' resoreinsl'FlCl t*'ws'

added and eool{ng at O:C wes' centilmsd-

* orcinol-sulfuric acid rcagent: a mixture of. 6a% Hzsoa and 1.6?6 orcinol h 30"1

Hz  SOa  i n  a  ra t i o  7 .5 :  1 .
' r  Resorc inol -HCl  reagent  *  016 g in Rescrc i r .oJ in ' (0 l  m, l ,  c t  2 'El " .F-c l  p i rs ,25:u"r rc ic-

Cu S(}4, and;4.O ml ;disfillc4' wr*1grrl : , r.t .
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for another 5 rninutes. The final mixture

war placed in boiled water .a! 100'C for

15 minutes and consequently in a lvater

bath,at 37"C fot 3 minutes' The optical

density was.read at 630 rnu by Spectro-

n ic  20.

Results

Each  e f  f ab les  7 ,2 ,3  shows  the

comparison of serum protein-bound hexose

end s ia l ic  ac id in  5 ' [  normal  subjects,  52

diabetes mellitus patients anel 44 schieo'

phrenic patients resPectivels"

The average values with standard

deviation of serum' protein-bound hexose

and sialic acid also demonstrated.

Discussion

The average values of protein - bound

hexoses and sialic acid in normal T'hai

serum detorrnined in the present study

were  125L25  mg% and  47 ,5 : -12 '5  mg%

respect ive ly  (Table 1) '  The hexose content

is close to that reported by Winzter as

about  1211-2.1 mg% (5) .  By d iphenyla-

mine reaction the level of sialic acid in

normal American serum reported by the

same author  was 60.0f  3.1 mg?6 (5) '  In

our studies, sialic acid was determined by

resorcinol rnethod, therefore this might

give the lower values. Bcsides different

technics of the methods, the discrepancy

might be due to physiologic*I ." t 'ariations,

'races and ages of the subjects. Haralam'

bie (7) found thdt physiological exercises

4t

caused an increase of serurn glycoproteins.

In this rePort there seemed to be no

concentation change of glycoproteins in

serum obtained from 52 diabetic patiente'

High concentation of glucose in thcir blood

doee not interfere the protein - bound

hexoses in the serum. The free sugar

wss separated and washed out during

protein precipitation with 95 % alcohol'

' Iotal sialic acid concentaticn was also

norrnal .  There was a f luctuat ion in

analyses of gerum' bound hoxoses and

sia l ic  ac id (  Table 2 ) .  Shet lar  (8)  showed

ner significant change of serum glyco -

protein in diabetes mellitus, but Srinivasa

et al. (9) reported an increase of galactose-

containiag glycoproteins in renal corticai

tissue of the diabetic patients. The latter

report also showed the relationship bet*

ween serum glycoprote in concentrat ion and

the severity of the disease' It is sti l l  *

rnatter of conjecture.

It has been PreviouslY rePorted bY

Goodman ot  a i  (4)  that  serum glycoprote ins

were greatly increased in schizophrenic

patients; Our work firmly supported the

i.investigation, sioce proteln'bound hexoses

jn seium of Thai schizophrenic patients

was two times higher than the nolmal

:I'hais ( table 3 ), aomo rised upto three

times more. All achizophrenic patient$

rve observed had no history of prthological'

cl ise"ases: or any physical sichness' the



No.

1

2

3

4

5

6
17

8

I

L0

11

72

13

74

L5

16

L7

18

19

20

21

22

23

24

25
l

26

27

Quantitative Analysis of

protein-bound
hexose

101

90

104

93

154

125

149

10?

237

105

97

129

90

139

102

tL2

110

95

120

100

190

118
' t23

111

1.28

73

109

Protein-bouud hexose m6au

4 1 . 0

54.6

43.2

56.0

3 8 . 5

49.0

43.2

35 .0

38 .5

35 .5

362

55 .5

43.2

362

35.0

32.7

45.5

35 .0

52.7

43.3

40.8

62.0

5 i .4

78.0

TABLE I
Protein-bound Hexoseg and Sialic Acid Normal Serum

No.

28

29

30

31

32

33

34

35

36

37

38

39

40

4 l

42

43

44

45

46

47

48

49
' :

$0

51 '
:

52

53

54

protein-bound
hexose

1L7

100

208

7 2 4

t41,

150

130

t82

109

1 5 5

1 1 6

1 4 3

L72

127

149

1 1 6

727

1 9 0

9 7

1 4 8

108

1 5 3

L37

121

1 5 5

1 1 0

9 5

mg'7,
sialic
acid

79.t

45.5

78.0

52.7

64.t

64.L

62.2

48.0

46.0

46.0

42.L

43.3,

47.0

50.0

42 .1

52.5

50.0

38 .5

45 .5

37.4

t25 -L
25 ms.%

Sial ic acid mean
. l

47.8 . 
-r 

72.5 mg. %



sialic I No.No.

TABLE 2 Quantitative Analysis of Protein - bountl Hexoses antl Sialic in Serum

Obtained from Diabetic Patients
frg'tr

eialic
acid

1

c

+
5

6

,7

8

9

1 0

1 1

T 2

1 3

t 4

1 5

1 6

1 4
I t

18

19

2A

2 t

7 i

23

24

25

26

) 7

1 1 1

1 9 8

t 7 7

1 0 9

1 0 9

1 0 0

8,+

1r5

1 5 0

9 3

1 0 1

i l 6

1 4 5

1 1 7

I J J

93

r25

B8

85

101

75

81

80

1+2

69

t  52

109

+2.0

39.+

4 4 . 2

49.0

3  8 . 5

5  0 . 5

5 s .0

+9 .0

+4 .2

3  7 . 0

4 9"0

4  s . 5

3 s"0

53.7

36.2

J  t . )

3?.+

r  r .s
. +4 .5

. . 37 .+

28

29

J U

31

32

33

3+

35

36

J /

J d

? o

4 0

4 l

4 2

4 3

++

45

.+6

+8

+s
.  50 -

!. 5 1 .

5 2

t7a

1 8 0

201

1 0 0

1 7 8

243

1 5 8

1 1 5

8 1

2 t 3

1 1 1

2t0

1 8 3

t4+

131

103

19s

124

2 tz

203

189

185

102

191

t0z

4 8 . 0

5  6 . 0

3  9 . 8

5  8 . 4

52.5

5 1 . 5

2 6 . 8

3 5 . 1

+2.0

2+.s

42.O

2 S;0

42.0

37 .+

3  3 .8

37  .O

J  J . 6

44 ,5

5  2 .5

29.r

7  4 . s

+3 .2

Prote in -bound heNose mean :  133 !  a5  mg%

Sial ic acid mean -  +1 .36  3  10 .2  ms%
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TABLE 3 Quantitative Analysis of Protein-bound Hexoses anil Sialic Acid in Serum

Obtained from Schizophrenic Patients

sia l ic
acid

No.

1

2

+

6

n

8

I

1 0

1 1 .

7 2

I J

1+

1 5

7 6

l 7

1 8

t 9

2 0

2 L

2 2

200

1 5 1

246

1 9 8

1 6 7

t 7 7

1 6 3

1 9 8

23+

1 9 5

2 2 0

2 2 0

2 0 6

2 0 2

1 6 0

1 8 7

2 4 6

2 9 7

2 0 8

2 5 7

1 9 1

2 1 , 5

4 0 . 7

4 0 . 7

5  5 . 0

3  6 . 0

3  6 . 0

46.O

4  8 . 0

3  3 . 6

) t J . l

+5 .2

5  / . U

5  8 . 4

5  4 . 0

6  + . 0

3  1 . 0

4  6 . 0

5  0 . 1

5  5 . 0

+ 6 . 0

6  8 . 3

+ 0 . 7

3 s .0

2 3

2+

25

26

27

28

29

30

J I

3 2

a a

34

J E

36

J I

38

J Y

40

+ l

+2

4,3

++

2 2 2

2 1 5

2 t 5

2 3 8

t9z

2 3 7

204

3 s 0

Z O J

2 6 7

z l l

2 0 6

z z J

2 4 7

200

4 n  I
L a  t

2 2 9

206

2 8 5

z o /

1 7 2

3 4 0

39.+

39.+

s  3 .9

4s .6

5  0 . 1

5  4 . 0

6 6 . 5

5  4 . 0

4  6 . 5

7  3 . 0

+ o . )

5 7 . 0

5  1 . 8

6 7  . 0

3  8 . 0

5  4 . 0

5  0 . 1

5 7  . 0

7  3 . 0

5  5 . 0

4  6 . 0

5  5 . 0

a

I
fl
I

I

Protein-bound hexose mean :  231 + 36 mg%

mg%
protein-bound

hexose

mg,ot"
s ia  t  i c
ac id

mg?/"
protein-bound

hexose

Sia l i c  ac id  mean :  +g.g !  9 .6 mg%
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marked increase of serum glycoproteins

might be due to the mental stress and

internal metabolic changes in tho patientg

rather than due to tissue destruction or

proliferation.

Instead of increasing as did the bound

hexoses,  to ta l  s ia l ic  ac id d id not  change

in the schizophrenic serum. i fhe change

of  s ia l ic  ac id should be seen a lons wi th

45

that of bound hexoges since sialic acid is

contained ac terminal units of scrum gly-

coproteins ( 10, 11 ). There is a tendency

to state'thet those iacreased glycoprotoine

contain less or no sialic acid. Are these

glycoproteins abnormal. To answer the

guestion intencive inveetigations on the

glycoproteins in schizopzophrenia ^ro

needed.
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