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SERUM AND URINARY CALCIUM IN THYROTOXICOSIS IN
RELATION WITH RENAL STONES

Jit Jiraratsatit. M.D, Cert. of Proficiency in Internal Med., Dr. Med.

Muni Keoplung, M.D.

Vachira Mokmol,

M D., Dr. Med.”

ABSTRACT

Thirty one cases of untreated thyrotoxicosis were studied with pat-

ticular interest on serum and urinary calcium.

The serum clacium of 26 cases of toxic

diffuse goiter showed no difference from that of 3 cases of toxic multinodular
goiter. There was no statistical difference either when the serum calcium of the

whole toxic goiter group was compared with that of the control.
serum calcium leve! higher than normal.

thyrotoxic patient had the

urinary calciun in 8 thyroloxic patien's was 68.98 * 24,97 mg.

Onlv one
The 24-hour
The overall

result from these studies indicated that the thyrotoxic patients did not have

hypercalcemia or hypercalciuria.

In relation with renal stone, thyroloxicosis of

not long-enough duration is not a cause for renal stone formation.

One of the medical challenging

problems is renal stone which _is

surprisingly common especially in the
northern part of Thailand. All causes

of renal stone formation are not clearly

known, however. mulnple factors are
cons:d_;red to involve. An_ important
factor among these is hypercalcemia.

- £ 1

This condition may be found jp
various  disorders. - Thyrotoxicosis is
not uncommon in this part of the

country and it is investigated whether

it may be associated with hypercalcemia

-or hypercalciuria that, as a disease,
may. contribute to one. of .cause  of

Irenal stone parucularly m lhls area.

gAY} 1V

= ;
Department of Medicine, Faculty of Medlcme, Chlang Mai. Umvers:ty.




BUBJECTS AND METHOD

Thirty ome cases of untreaied
thyrotoxicosis were studied. There
were 27 females and 4 males ranging
in age from 16 to 64 years. All of
them had cardinal symptoms and
signs of hyperthyroidism and were
proved by iotal serum thyroxine
of more than 6.6 ug% ( by lon-exchange
column protein chromatography). At
the time of physical examination, the
thyroid glands were carefully palpated
and their diffuse or nodular qualiies
were judged by palpation. By doing
so there were 5 toxic multinodular
goiters and 26 diffuse toxic goiters.
The duration of their symptoms and
signs of hyperthyroidism before aitend-
ing our thyroid clinic varied from 1
month to | year.

Control group consisted of 6

females and 5 males with the age
range of 19 to 46 vears.

The morning serum calcium
from all patients and controls was
measured by EDTA-Calcein titration

Vol. 11 Neo. 1

' method. The toial serum protein was

measured by Biuret reaction and serum
albumin by bromcresol green procedure.
Twenty-four hour urinary calcium in
8 thyrotoxic patients was measured by
EDTA-Caicein titration-Method.

RESULTS

Serum albumin and globulin

The results of the studies on
serum albumin and globulin were
shown in Table I. The average serum
albumin in thyrotoxic patients was
397X 0.71 Gm¥%. When it was
compared with that of control (4.8 *
0.27 Gm%) of the same age group
which seemed higher, the difference
was not statistically sigmficant {(pi>
0.05). The serum values in toxic
diffuse goiter and toxic multinodular
goiter were almost similar. Clearly
the globulin level was significantly
higher in the thyrotoxic group than in
the control (342F 088 Gm¥ and
1.78 £ 0.35 respectivelv;p <0.0} ).

Table 1 Serum albumin and serum globulin

Subiect ‘Albumin - Globulin Bhkdey i
s Mean = S.D.Gm%  Mean * S.D.Gmy  “umbers
Control 48 * 0.27 1.78 * 0.35 1
Toxic diffuse goiter 397 * 0.64 353 F 092 26
Toxic muliinodular goiter 396 * 0.99 283 % 053 5
Whole toxic goiter 397 = 0.71 3.42 * 0.88 3]
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Serum calcium

In Table 2, values of serum calcium

In various groups were summarized.
The means of toxic diffuse goiter group
and toxic multinodular goiter group
were compared. Although the two
means on averages were quite aparts
difference

there was no statistical

(p= 005
thyrotoxic patient who had the serum

There was only one

calcium of 13 mgX% and the other
patients had the calcium not

higher than 10.2 mg%. When the mean

serum

of the whole group of thyrotosic
patients was compared with that of
the control, here again. it statistically
showed no difference (p>0.05)

Table 2 Serum calcium

Calcium

Subjects : Numbers
mg%
Control 9.73 % 028 11
Toxic diffuse goiter 9.51 £ 1.01 26
Toxic multinodular goiter 9.02 & 0.54 5
Whole toxic goiter 9421 089 3]
24-hour urinary calcium DISCUSSION

Table 3 quantitativelv showed
the calcium in 24 —hour urine in 8
thyrotoxic patients. The average was
68.98 * 24.97 mg. No patient had the
value over 150 mg.

rTable 3 24 -hour urinary calcium

Patients Urinary calcium in meg.

105.52
100.70
90.00
68.40
60.00
44.55
42.00
40.70
68.98 *

P =

.

:00:—-]0\1.}'

Mean I sp. 24.97

It has been postulated that the
thyroid hormone releases bone calcium
and subsequentlv results in skeletal
demineralizatiosi, hypercalcemia and

h}'percalciuria(l’z-3'4). In other views
the negative balances of calcium in
thyrotoxicosis result partly from an
osteoporosis  with release of calcium
and perhaps in part from localized
bone destruction of the osteitis fibrosa
tvpe but other possibilities have not

been excluded . In 1972, by using
isotopic 4L5<:alcium. Shaffer and Gregory
showed that thyrotoxicosis is associated
calcium

with decreased intestinal
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absorption that may contribute 'to the
negative balance in the disease and it
returned 1o normal
therapy (6).

after effective

Singhelakis et al met-
iculously proved this result(7). ‘Hyperca-
lcemia ' has in 3-22
percent of hvperthyroid patients (8,9,
10,11).  From
the serum ¢alcium in  the ihyrotoxic

been reported

the ‘authors’s ‘studies,

patients did not differ from that of
normal. Only one patient had the
serum calcium above normal (13mg%)-
As the serum albumin in both groups
revealed no statistical difference, the
binding of calcium with protein. mainly
with albumin, should not interfere with
such comparision of the serum calcium
Puppel and ~Curtis
patients  with

in both groups.
have indicated that
diffuse toxic goiter with exophthalmos
appeared (0 lose more calcium than
those with toxic adenomatous goifer(u).
From our 'studies both toxic diffuse
goiter and ' toxic multinodular goiter
showed no difference of serum calcium,
One may imagine that the increased
urinary calcium excretion may subseg-
uently occur in order to keep serum
calcium in normal level in thyrotoxic
patients but it did not so appear
accordingly to this studies. The 24-
patients
was in normal range. Urinary calcium

hour calcium in almost all

excretion of an unselecied population
range from 90- 350 mg per 24 hours
(13) and Sutherland found an increased

VP 11 +Fe; 1

urinary excretion of calcium in 60 per

cent of patients with renal stone (14),
Howeveer, if a 24-hour urinary calcium
excrition is less than 150 mg it is
rarely a cause for s'one formation in
adult. Urinary calcium excretion of
more than [30 mg per day is considered
hvpercaiciuria and a potential factor
in stone formation (13). 17 it is.based
on this conclusion the thyrotoxic
high

Thyrotoxi-

patients -in these studies are nol
urinary calcium excretors.
although a disease,
should not pay a significant role as a
cause of nephrolithiasis. The duration
of the appearance of symptoms and
signs of thyrotoxicosis in the patients
siudied ranged from 1 month to |
year. Undoubtedly the duration and
severity of the disease are involved in
the turnover of calcium. The hyperca-
lcemia seen = with cases of
hyperthyroidism ever reported is usually
not of long-enough duration 1o result
in renal calculous disease.

Cosis, common
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EFFECT OF SALT AND GARLIC ON GROWTH AND
AFLATOXIN PRODUCTION OF ASPERGILLUS FLAVUS

by

Suporn Punpisootchai M.Sc.*
Parimondh Khanjanasthiti Ph.D."

ABSTRACT

Growth of Aspergilius flavus in
potato dextrose broth is inhibited by
water extracted garlic at the minimal
concentration of 1.3 mg/ml. Lower
concentration of garlic permit growth
but decrease the toxin production. The
aflatoxin itself. however,is not sensitive
to garlic extract. Two to five percent
of NaCl promotes growth of A. flavus
in polato dextrose broth but at 15%
NaCl or more, the growth and toxin
production are inhibited. Chloroform
extract of aflatoxin in the presence of
NaCl is decreased in amount, hence,

NaCl has direct

some - effect on
aflatoxin.
INTRODUCTION
The aflatoxins are secondary

fungal metabolites produced by many
strains of Aspergillus flavus and related

Whenever these
fungal spores fall in the places where
conditions for growth are favourable
as in the tropical areas of Asia and
Africa, they may proliferate and
produce aflatoxins. In Saigoun of South
Vietnam, it was found that A.clavatus,
A.flavus, A, niger, Cladosporium sp.,
Penicillium islandicum and Rhizopus sp.
were most commonly isolated from

dried fish and rice {17).

organisms (2:8:9,12),

Also in
Chiang Mai, Thailand, A.niger was
the common mold contaminant in

foodstuff while A.flavus, Penicillium
sp.. Rhizopus sp: and A, tamarii were
frequently found (15), Although afia-
toxin elaboration is depended on the
nature of subsirate in which the fugus
grows, there are still other factors
that control this process.  Reduction
of oxygen or increasing carbon dioxide
levels during mold growth were found

*Department of Microbiology.

Facuity of Medicine, Chiang Mai University.
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to inhibit ' aflatoxin production (4),
Moisture content of 8-10% could block

toxin elaboration (3). The temperature
at 10°C reduced aflatoxin production
(14).
avoid afiatoxin contamination in stored
foodstuff is to apply these physical
instead of pre\enung

The simpler way therefore, to

factors mold

contamination.

This investigation aimed of find
other means to prevent growth and/or
toxin production of A.flavus that, by
incidence. contaminated on some food
materials. Since, aflatoxins could not
be detecied in salty food and garlic
despite they were contaminated by
A. flavus (19, 1hg ‘effects of sodium
chloride and garlic on growth and
aflatoxin producmion‘ have been studied.

MATERIALS AND METHODS

Organisms.

Two strains (X and Y) of
Aspergillus flavus were selected for
this study. These organisms had been
investigated previously to produce high
yields of aflatoxin B and Bj in
potato dextrose broth (Difco) after
5-7 days of incubation in darkness at
room temperature (24-25°C) on Burrell
wrist action shaker (532 times/min)

with the inoculum size of 104 spores/
ml. The two strains were similar in
microscopic characteristics but slightly

Vol. II No. 1

different in colonial morphology. Both

strains were isolated. from food samples

Garlic Extract Preparation

i

A nuxture of drv peeled garlic
and distilled water (1:2 w/v) was
blended in commercial blender at high
speed for 5 min, the mixwure was
filtered through clean cotion gauze,
and then centrifuged at 2,000 rpm.
The
sterilized by filtration through Seitz
filter. This garlic extract was stocked
in steriled screwcap tubes and stored
in freezer (-20°C).  The weight = of

for 30 min. supernatant was

was

garlic extract determined by
Iyophilizing three volumes of garlic
extras* solution. The average dry

weight was then used for calculating
each dilution of garhc extract in the
experiments.

Cuitural conditions

Approximately 109 spores of
A.flavus C(sirain X)
into each of 100 ml potato dexirose
broth (Difco) containing a variable
concentration of garlic extract
none to 13 mgrml. Another set of this
broth, eaeh of 100 ml was incorpora-
ted with a variable concentration of
sodium chloride from none to 250mg/ml.
After 7 days of incubation ar 24-25°C
wrist action shaker (532
darkness, aflatoxin

were inoculated

from

on Burrell
times/min) in
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productions were analysed gquantitati-
vely. Mpycelial pellets of each culture
were inactivated with 70% acetone for
at least 30 min. and then dried at
70°C in oven until a constantly dry

recorded.
undertaken

weight was obtained and
A.flavus strain Y was

similarly for comparison.

Extraction of Aflatoxins from Culture
Fihrate_

The broth cultures of A.flavus
were filtered through Whattman No. 2
filter paper. Culture filirate was then,

extracted three times with 30 ml of

15

chloroform. ~ The chloroform  lavers
were pooled together and concentrated
in a water bath at 70°C for 45 min.
The remaining quantity was transferred
to a 10 ml stoppered tube. This
chloroform extractl was further eva-
porated to dryness in oven at 70°C
for about 20 min. and allowed to cool.
Subsequently, it was dissolved in 0.5
ml of chloroform and ready to be
analysed for afiatoxins.

Qualitative Analysis

Glass plates (20x20cm ) were
coated with Silica gel H (Merck) about

The broth containing garlic extract was prepared as follow @

Garlic extract” Potato dextrose

Distilled Final conc. of garlic

(1:2 w/v) . broth water added extract
ce om ce diin mg/ml
0.000 2.4 100.000 0 0.00
0.313 2.4 99.687 1/640 0.21
0.625 2.4 90.375 1/ 320 0.41
1.000 2.4 99.000 1/ 200 0.65
1.250 2.4 98.750 1/160 0.82
2.000 2.4 98.000 1/100 1.30
2.500 2.4 97.500 1/80 1.63
5.000 2.4 95.000 1/40 3,25
10.000 2.4 $0.000 1/ 20 6.50
20.000 2.4 80.000 1/10 13.00

*Each concentration of garlic extract was added afier broth was prepared and

sterilized.
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0.25 mm thick, Afier being air dried, they

were activated by heating at 120'C for
30min. and readily for thin-laver chroma-
tography experiment where the con-
centrated chloroform and
standard aflatoxin (kincly supplied by
United States Department of Agricul-

ture, Research Service,

exiracts

Agricultural
New Orleans Louisiana) were spotted
on. The plates developed with diethyl
ether to remove lipid and other inter-
fering substances, then developed with
a solvent system “A” consisting of
chloroform- trichloroethylene-n -amyla-
Icohol-formic acid (80:15:4:1) in
darkness at room temperaturc‘6). One
development required 45 min for the
solvent front to ascend a distance of
Fluorescences
of the four aflatoxins were visualized
with the UV lamp (365 mu) and
identified by comparing the Rp values

15 cm from the origin.

and the colors of fluorescences with
those of standard aflatoxins.

Quantitative Analysis

Standard curve Five different
concentrations of each standard afla-

toxin By, Bz' G, and G, were spotted

on TLC plates (concentration of standard
aflatoxin Bj and G| = 0.05 0.10,

020.0.40. 0.60ug and of By and Gp=

0.01 5, 0.06, 0.1 2 0.18 ug ).
developing with solvent

After
system A,

Vol. 11 No. 1

each fluorescent spotting line was
scraped into a 10 ml test tube and
washed 2 times with methanol 5 ml
each to solubilize aflatoxin from silica
gel, the two solutions were combined
together and centrifuged. The fluore-
scence of aflatoxin in the supernatant
was read on a Coleman Electronic
Photofluorometer Model 12 C (primary
filter = 365 mu,
Different concentrations of each
standard aflatoxin were plotted against
their fluorescence units.

Meanwhile, the whole amount
of concenirated chloroform
from a broth culture was divided into
0.2 ml portions and spotied on TLC
plate in a sireak line. The processes
of developing, washing and fluores—
cence reaGing were performed the
The amount of afla-

toxins were calculated by means of

secondary filter = 425
mu ).

exiract

same as above.
standard curves.

Determination of Aflatoxins in Culiure
When Exposed

Extract and Sodium Chloride.

Filirate to Garlic

Aspergilius flayus strain Y was
cultured in potato dextrose broth on
Burrell wrist action shaker (532 times/
min) at room temperature (24-25°C)
in drakness for 7 days-  The culture
fillrate were pooled and used as source
of aflatoxins in the experiment. A
culture

quantity of 50 ml steriled

filirate was mixed with each of variable
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concentrations of garlic extract {rom
none to 1-3 mg/ml.  Another set of
experiment. the culiure filirate was
mixed with each of variable concentra-
tions of NaCl from none to 0.15 gm/ml.
All flasks containing filtrate were
shaken on Burrell wrist action shaker
{532 times/min) and incubated at room
temperature (24-25°C) in darkness.
Aflatoxins were analysed as previously
described at 6 hours and 7 days after
incubation. This experiment was done
In duplication.

RESULTS

Effect of Garlic Extract on
Growth and Aflatoxin Production of
A. flavus

The growth and aflatoxin produc-
tion of A.flavus strain X were inhibi-
ted absolutely when concentrations of
garlic extract in polato dextrose were
1.63,3.25, 6.5and 13.0 mg/ml.  When
the concentration of garlic exiract was
reduced 10 1.3 meg/ml, grdw.lh was still
undetectable, but  aflatoxin By was
yielded orly small amount (0.11ug/ml).
When concentrations of garlic extract
were reduced 10 082, 0.65, 0.41 and
0-21 mg/m1  (he growths were not
inhibited. However, aflatoxin By and

By were decreased in  amount in

relation to (he increasing concentration
of garlic extract from 0 21 mg/ml 1o
0.82 mg/m as compared to the con-

17

trol culture  without extract
( Table 1).

In comparison with the same
experiment using A flavus strain Y
instead. The result ( Table I1) showed
nearly the same pattern but at 0.82
mg/ml of garlic extract, the growth
and aflatoxin production were almost

completely inhibitted.

garlic

Elfect of Sodium Chloride on Growth
and Aflatoxin Production of A.flavus

Growth and afiatoxin production
of A.flavus sirain X (Table IIf) was
absolutely undetectable at 25% NaCl
concentration, at 203 and 18%, small
growths were seen but no fluorescence
on thin-layer chromatography. At 15%
NaCl, mycelium dry weight was 85
mg, 100m! which was very much lower
than the control (225 mg/100ml), and
trace amount of aflatoxin B; could
be detected, but B, could not. Lower

concentrations of NaCl at 10%, 5%. 2%
and 085% mycelium dry weights were
not less than that of the control, but
aflatoxin yields were partially inhibited,
at 5% NaCl
be enhanced.
In compaiison with the results
of A.flavus strain Y (Table IV) the
pattern of Zrowth and aflatoxin produc-
tion were almost similar to those of
strain X except for some details. The
maximum growth but lower aflatoxin
production was detected at 2% NaCl

only growth seemed to
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Effect of Garlic Extract on Aflatoxin

in Culture Filtrate

No significant reduction of

aflatoxin Bl and B, in culture filirate

when it was exposed to various con-
centrations of garlic extract after 6
hours and 7 days (Table V). The
amount of aflatoxin B| was slightly
fluctuated from 74.14ug/100ml! to
73.50 ug/100 m! after 6 hours and from
73.90ug / 100 ml to 72.94ug / 100 ml
after 7 days. The concentrations of
aflatoxin By were almost constant.

Table 1

Vol. 1l No. 1

Effect of Sodium Chloride on
Aflatoxin in Culture Filtrate

After 6 hours with
various concentrations of NaCl (Table
VI, B| and B, were slightly decreased
in each salt concentration. After 7

days, aflatoxin B} was orderly decrea-

exposure

sed in relation to the increasing con-
centration of NaCl from 73.9ug/100
ml. at zero NaCl concentration to 15,6
ug/100 ml at 15% NaCl concentration.
However, aflatoxin By was slightly
changed from 3.72ug/100 m! to 2.72
ug/100 ml at zero to 15% NaCl con-
centration.

Effect of various concentrations of garlic extract on growth and

aflatoxin production of A.flavus strain X with inoculum size of

106 spores/100 ml in potato dextrose broth submerged cultures,
initial pH 40, incubated at 24°C-25°C for 7 davs in darkness

Garlic extract

Mycelium dry weight

Aflatoxin  (ug/100 ml) -

fmg/100 mI) (mg/100 ml) B, B,
0 ' 046 53.60 6.78
0.21 248 22.20 4.82
0.41 263 13.60 4.50
0.65 260 12.00 1.24
0.82 245 2.68 0.00
1.30 0 0.11 0.00
1.63 0 0.00 0.00
3.25 0 0.00 0.00
6.50 0 0.00 0.00

13.00 0 0.00 0.00




January 1978

Table 2
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Effect of various concentrations of garlic extract on growth and
aflatoxin production of A. flavus strain Y with inoculum size of

106 spores/100 ml in potato dextrose broth submerged -cultures,

initial pH 4.0, incubated at 24°C-25°C for 7 days in darkness

Garlic extract

Mycelium dry weight

Aflatoxin_ (ug/100 mD)

{mg/100 m) (mg/100) B, By
0 305 114.00 B.26
0.21 314 81.50 5.50
0i41 246 65.50 4.80
0.65 255 26.03 409
0.82 4 0.44 0.00
1.30 0 0.31 0.00
1.63 0 €.00 0.00
.25 (v} 0.00 0.00
6.50 0 ¢ 00 0.00

13.00 0 0.00 0.C0

Table 3 Effect of various concentrations of NaCl on growth and aflatoxin
production of A. flavus strain X with inoculum size of 108 spores/
100 ml in potato dextrose broth submerged culwures, initial pH
4.0 incubated at 24°C-25°C for 7 day in darkness
NaCl conc. Mycelium dry weight Aflatoxin  (ug/100 mi)
(gm/100 m}) (mg/100 mD) B, B,
0 225 59.40 6 60
0.85 240 54.00 5.74
200 276 51,60 4.68
5.00 440 19 68 trace
10,00 225 38.48 4.20
15.00 85 trace 0.00
18.00 =) 0.00 0.00
20.00 & 0.00 0.00
25.00 0 0.00 0.00
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Table 4  Effect of various concenirations of NaCl on growth and aflatoxin
. production of A, flavus strain Y with inoculum size of 108
spores/100 ml in potato dextrose broth submerged cultures, initial
pH 4.0 incubated at 24°C-25°C for 7 days in darkness
NaCl conc. Mycelium dry weight Aflatoxin  (ug/100 mD
(mg/100 m1) (mg/100 ml) B, B,
0 215 162.0 9.66
0.85 330 108.0 5.54
2°00 415 54.0 1.87
6.00 3256 84.0 4.42
10.00 300 18.8 021
16.00 13 trace 0.00
18.00 1 trace 0.00
20.00 <1 0.0 0.00
25.00 0 0.0 0.00
DISCUSSION of the inhibitory effect of garlic

Garlic extract has been known
to have inhibitroy or Killing effecis on

bacteria (19%,  parasite (1) and fungi
(7,160. However, ability to inhibit
growth and aflatoxin production of
A. flavus
before.

have not been reported
Dially disulfide and dially

trisuifige have been demonstrated 1o

be the acuve components of garlic ‘1),
The resuits 1n table | and 2 seem to

there shouid be some
In garlic extract that
decrease aflatoxin production, although
the growth of A. flavus is not ivhibited.
Al in tabie 5, no direct efrect of
gailic extruct involves the degradaiion
of aflaloxin. To know the mechanism

indicate: that
compuneuls

extract. one may isolate and purify

the compounds and wuse in further
investigation.
For the effect of NaCl. the

resulis in table 3 and 4 support the

finding of Schindler et al. (!3) " {hat
heavy growth of aflatoxigenic strain

of A.flavus was not related 10 the
yield of aflatoxin production. Heavy
growth was stimulated by 2% w0 5%
NaCi] concentration, but lowest amount
of toxin was obiained at this salt
concentration. However,

conceniration of NaCl

the higher
inhibit  mold
growth. and this may be due to osmotic
pressure in hy pertonic solution of the

medium. Sodium chloride is more
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Table 6  Effect of NaCl on aflatoxin, using constant velume of allatoxin : varied concentration of - NaCl, the
mixture were incubated at 24°C-25°C for 7 days in darkness

Aflatoxin contained in culture filtrate { #2/100 ml)

B B
50 ec mteriled : %
culture filtrates 6 hr 7 days & br 7 days
or fs. fiavug . Wnﬁw. : Wum_n. ; Expt. Expt.
containing : - :
3 IT Averg. I II Averg. I II Averge I II Averg.

- 74,00 74.28 74,14 73,00 74,80 73.90 3.80 3,90 %85 3.70 u.‘.x.;. 3.72
0-35% w/v Mall 68,20 69.08 68.64 - 68.54 68.26 68.40 2.85 3.03 2.9% 2.92 2.86 2.89
2.0 % w/v Macl 68.04 67.7% 67.89 57.80 57.40 57.60 2.62 3.06 2.8% 2.68 2.96 2.97
5.0 % /v Nel 68,12 mv..mo. 67.96 33.42 38,38 38,40 wum.q 3.15 2.86 270 2.94  2.82
10.0 % w/v HaCl '67.90 68.66 68.28 34,80 34.80 34.80 2.7% 3.06 2.90 .65 P R
%.0 % W/v NaCl 67.70 67.66 67.68 15.50 15.70 15.60 2.80 2.66 u.qu_ 2560 2,88 TH70

[ —
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advantageous for using as an inhibitor
according to its harmless property and
cheap price compared to other materials

known to inhibit aflatoxin production

as barium ‘11, para-amino benzoic

acid, sulfanilamide, antranilic acid,
potassium  fluoride and potassium
sulfite (3).

From table 6, it is indicated
that high concentration of NaCl has
apparently direct effect on aflatoxin
By when incubated with the former
for 7 days.  Since NaCl is a very
-simple inorganic neutral compound, 1t
is rather difficult 1o explain how this
compound is directly involved the
degradation of aflatoxin. One possibi-
lity is that NaCl in high concentration
with longer exposure time with the
toxin might interfere the solubility of
af latoxin B, in chloroform during

extraction process, hence, decrease the
recovery.
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(FD999878289UA19 Y0IAM Control slide
AMIUWINANINABUA (9% fungi, tubercul-
osis, leprosy UWURY amyloid n"notﬁumn;u
BT IRIREUN73 1hu Teanana 1 s e
UNIINNMLBNALAND 0819 1 Ha LN eae
-Hil'u reticulum Mi'im.ﬁunvm'lﬁ control slide
Lﬁﬂ'l‘i'p‘wﬁa'lun'nmnviw ditferentiate QN
nomsoly  masdaasulueruand
Alinswaaturinlue  swisanssuen
1sﬁn'lmqu pattern W8T distribution 989
reticulum WHEIAY  AIMUNIIN Quality
Control %iwtﬁﬂumm"suﬁmann 1 639

nnapuwmsuUIsenlnwu 8 wan
lny ne

1. Connective tissue,
Cyloplasmic granules.
Hematologic and Nuclear elements.
Fats and Lipids.

Carbohydrates and Mucoproteins.

Pigments and Minerals.

Nerve cell and Fibers.

® NP g a0

Bacteria, Fungi and Inclusion

bodies.

IR IARNIENIIBONRIAWN 7 ione ln
- - ey - L) -
venjunnisanlnlngte ¢ ©3 Indication
fU Fixation. Result
-l - v wua =
WOSIBNITHEN1IMNIND Manual of Histo-

WA Control tissue

logic and Special Staining Technic 983
Gridley, M.F. m‘.\:“u‘\‘lan Manual of His-
tologic Staining -Methods 983 The Armed
Forces Instilule of Pathology WWWON

Vol. 11 No. 1

Connective tissue

& -
Tramaly connective tissue Moanlu
-~ - »
nofunnislaun muscie sissve, coliagen,

fibers 0 reticulum,

|

1, Striated muscle

elaslic

Method : Acid
Hematoxylin stain { PTAH ) (2)

Indicaticn : Fibrile, fibrin and mitotic

Phosphotungsfic

figures

Conirol : Muscie- cross striations.
2. Smooth muscle

Method : Masson's Trichrome Stain(!)
fissve

Indicaiion : Connective

Control . Myometrium of Ulerus.

3. Collagen

Method : Van Gieson Stain (1)
Indication : Collagen {ibers

Control : Section of uterine cervix.

4, Elastic fibers U3¢ loymonan ooy

-
elastic tissue IWe® tumor invasion,
: |
scar tissue ALY degeneralion 989 elastic
fibers

Method : Verhoeii s Elastic S!am(‘)

Indication : Elastic tibers in tissue
sections

Contrel : Cross section of aorta

L 2 N - i
5. Reticulum mmmnnm:'ln'[nms

- ‘ -
Silver Impregnation  U3% lE¥uTDINID DY
- »
reticulum Lﬁﬂl‘ﬂuﬂﬂ carcinoma ({8
sarcomas.
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Method : Gridley's Reticulum stain.(!)
Indication : Raticuium ‘fibers.

Control : Thymus gland or lymphnode.

Fats and Lipids

manan1mMingald Frozen  section
W31 reagent 19 n ﬁlilun'ﬁ process
Y00 fat WA lipids

Method 1: Oil Red O in Propylene
Glycol (3:1,4)

Indication : Staining fat in tissue
sections

Control  Liver cirrhosis with fatty
metamorphosis

Method 2: Sudan (v (3.1.4)

Indication : Grossly fat tissue

Control : Lipoma

Carbohydrate and Mucoproteins

1. Glycogen
Method : Best's Carmine for
Glycogen()

Indication : To identify glycogen in

tissues

Control : Surgical biopsy of liver

or rat liver.

2. Acid Mucopolysaccharides (AMP)

Method : Alcian Blue-PAS stain(3)
Indication : To identify acid—~Muco-

polysaccharide in tissues.

2r

Control : Cross section of Umbilical:

cord.

3. Mucin

Method : Mayer's Mucicarmine()
Indication : To ° identify mucin—

preducing cells.

Control : Normal Appendix—cross
section.
4, PAS stain

Method ; Periodic Acid Schiff
reaction4’

Indication : Glycogen, reticulum and
mucin,

Control : Normal kidney.

PIGVENTS

Iron
Method : Gomeri's Iron Reaction(!)
Indication : To identify terric iron

pigment in tissue.

Control : Hemosiderosis of the spleen

MYELIN

Method : Luxol Fast Blue—PAS(!)
Indication : Myelin sheaths.

Control : Section of medulla oblongaia
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&
A1T3MWN 1 Recovery of Liebermann—Burchard Single Colour Reagent Method.

Standard Sample Detection Expection 4 Recovery % Recovery
e (mg/dl) (mg/dl) (mg/df) (mg/dl) (Standard) (Unknowm)
1 500 109 286 304.5 92.6 66
2 400 160 269 280.0 94.5 86
3 300 168 2083 ] 229.0 82.7 67
4 250 150 187 203 0 87.2 79
5 200 149 160 174,85 85.5 80
6 150 161 142 155.5 82.0 83
7 100 167 116 128.5 75.0 g4
8 50 182 109 116.0 72.0 92 ",
Average (X) 83.9 70.6
Standard Deviation 7.8 9.0
< ]
@7779N 2 Recovery of Jung s method.
P Standard  Sample  Detection Expection % Recovery Recovery
(mg/dl) (rng/dl) (mg/dl) (mg/dl) (Standard) (Unknown)
1 500 187 338 328.5 103.8 112
2 400 217 306 308.5 98.8 a7
3 300 204 247 252.0 96.7 95
4 250 198 223 224.0 99.2 98
5 200 186 189 193.0 86.0 85
6 150 207 174 178.5 94.0 96
 § 100 185 144 142,5 103.0 101
Bﬁ Y 50 228 137 139.0 92.0 98
Average (X) 97.9 98.9
Standard Deviation 3.2 5.7

338
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Y er m o1 i

el (ma/a1) | \ethoat? | Method!s s b.'“?ubm [
1 1.3 159] | 175 (125)" 38.5 40.0
2 1.7 255 | 219 (201) 10.4 99.0
3 2.4 199 | 190 (156) AL -0k
4 2.8 248 | 203 (198) eyl ok
5 3.2 (204 | 257 (231) 8.1 11.3
6 3.5 | 306 | 300 (311) - -
7 57 az2 | 361 (332) 5.1 8.7
8 6.6 142 | 1g6 (112) 8.2 48.2
9 7.4 104 233 (153) 10.8 52.2
10 8.2 147 150 (116) 4.2 29.3
" 10.6 395 21 (311) ! 0.9 3.2
12 1.2 363 331 (28s) 4.1 16.1
13 13.6 424 366 (333) 2.4 9.9
14 16.2 216 | 207 (170) 2.3 21.8
16 21.6 153 222 (120) 5.2 85.0
16 26 5 375 | 364 (208) 2.7 23.3
17 29.4 187 08 (147) 5.1 102.7

Average 10.0 250 || 287 (211) 7.4 28.6
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Abstract

Many methods of cholesterol deter-
mination are available but most of them
were subjected to interference by

bilirubin -in the colour reaction. Jung
and his coworkers 1729 report a method
that is free from bilirubin interference.
In our studies we compared the methods
of Liebermann — Burchard single colour
reagent that is modified by Huang et
al 18 and the method described by
Jung et al'’”. The studies indicated
that by using Huang et al'® method,
the normal range of a hundred healthy
Thai subjects is 98.4 to 274.0 mg/ml
with a mean wvalue of 186,2 mg/dl
while the normal range of the same
value of 237.2 mg/dl. When the later
method was used as a reterence method
for the studies of bilirubin effect on
the cholesterol levels, it is clearly szen
that the

vaiues measured by Huang

method are elevated in relation to

bilirubin concentration. Jung et al method
is better in

accuracy, precision and

reliability but it has disadvantage on

the basis of testing time.
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Radioiodination studies of tumour—cell -

surface proteins after different disaggrega

tion procedures.

By Guy, D., Latner, A.L., & Turner, G.A.

Br. J.Cancer 36:166—172, 19877.
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Rapid Assay of unbound ~ Te" in prepa-

rations of WT’cﬂ'I labelled red blood cells

By J.R.M. McLean, L.J. Rockwell British

Journal of Radiology 50:663—6€4, 1977.
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Cylomorphologic Changes in the Leu-
kocytes of Patients with  Malignant
Disease.

By B. Johnston and J.M. Brady
Lab. Med. 8:28-33, i97/.
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Screening for Thalassemia

By : Eugene L. Gottfried, A. J.C.P. 65 :

1031-1032, June 1976,
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Eﬂect ol B'ood Donation on Iron

Stores as Elevated By Serum Ferritin.

Clement A Finch, James D.Coox, Robert
F. Labbe. and Maria Culala.
(8): 441- 247, 1977.
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OsmoticEffects on Neutrophil Se._menta-

tion An in Vitro Phenomenon

By Lawrence J. Palmieri and G Berry

Schumann. Acta Cytol. 21; 287-289, 1977
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Laboratory assessment of physical and

chemical methods of preserving vurine

y ”»
specimens
Pl vl e

By P.G.Watson and B.l. Duerden from

Journal of Clinical pathology Vol. 30,

No. 6, June, 1977.
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HEMQGLOBIN A2 LEVEL: A proposed

test for confirming the diagnosis of

Iron Deficiency.

By IM.A.M. Ali and Elizabeth Schwertner,

A.JCP. 63 : 549-553 April 1975.
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