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CALCIUM IN THYROTOXICOSIS IN
VITH RENAL STONES

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

Muni Keoplung, M D.

Vachira lVlokmol, \l D., Dr. Med.'

ABS'IFI AC T

Thirty one cases of untreated thyrotoxicosis were stuCi€d with par'

ticular interest on serunr anci urinarl, calcium. The serum clacium ol?6 cases of toxic

diffuse goiter showed no difference from thet ol 5 cl:es ol toxic rnultinodular

goiter. There rvas no statistical difference either when the serum calcium of the

lvhole toxic goiter group was compared rvirh that ol the control, Onl]' one

thlroroxic p:uient had th-. serum calcirrm level higher than normal, The 24 hour

urin:ry cafciu rr in 8 t|lrotoxic petien:s was 68.98 L 24,97 mg, The overall

result lrom tlrrse studies indicated lhar rhe rhyrotoxic patients did not havc

hypercalcemia or h1'percalciuria. In relarion with renal stone, thyrotoxicosis of

not long-enough duration is not a causc for renal slone formation.

One of rhe medical challenging
problems is renal stone which is

surprrsingly common especially in the

northern, part of Thailand. All causes

of renal stone formation are not clearly

lnown, however, muhiple factors are

consid:'red to invol1,e. An, imporranr
factor among these is hypercalcemia

-::-
F6cully of

This condition may be found in
various disorder3. Thyrotoxicosis is
not uncommon in lhis part of the

country and it is investigated .whether

ir may be associated with hypercalcemia

or hy-percalciuria lhat, as a diseaie,

',,rllrlay contribute lo one ol cause ,pf
renal stone parlicfla,ll -in rhis are6

Deparlment. ol Medicine, Univsrsity,
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:SIJBJECTA .{ND ME?HOD

Thiny onc cascs of untrcated
rhyrooxicosis wcrc studied. .Itterc

wet c 27 lemales and 4 males ranging
in agc from 16 ro 64 ycars. A of
them, had ca rdinal symproms and
signs of hyperrhyroidism and were
provcd by rotal serum thyroxine
of more than 6.6 ugZ ( by lon-exchange
column prolein chromatography ). At
the timc of phlsical examination, rhe
thyroid gtands were carefulty palpated
and their diffuse or nodular qualiries
werc judged by patpaiion. By doing
so there wcre 5 toxic mullinodular
goiters and 26 diffuse roxic goiters.
Thc duration of rhcir symploms and
signs of hyperrhyroidism before artend-
ing our rhyroid clinic varied tiom I
monlh ro I year.

Control group consisted of 6
fcmales and 5 males wirh rhe ase
range of 19 to 46 years.

- The morning serum calcium
trom all patients and controls was
msasured by EDTA- Catcein tirrarion

Vol. ll No, I

' method. Thc loral scrurn prct?in was
nlcasufcd by BiurEt rcactioo and scnrm
albumin by bromcrcrct graen proocdurc.
Twenty-four hour urinary calcium in
8 lhyrotoxic patie s was mcasured by
EDTA-Catcein lirrarion-Mcrhod.

RFSUIJTS

The results of the studies on

serum albumin and globulin were
shown in Table l. The average serum

albumin in thyrotoxic paiienrs was
3.97 + 0.71 Cm Z . When ir was
compared with thar of control (4.8 +

0.27 Gm?,l of the samc age group

which seemed higher, rhe difference
was not statistically signrficant ( pP
0.05 ). The serum values in toxic
diffuse goirer and toxic mulrinodular
goiter were almost similar. Ctearly
the glotrulin level was significanrty

higher in the rhyroroxic group rhan in
the conrrol (3.42 J 0.88 GmZ and

1.78 t 0.35 respectively;p <0.01 ).

Trble I Serum albumin and serum globulin

Subirrs Albumin .

M€an ! S,D.GmZ.
Glottulin r;.:. - - .

Mean J S.D.Gml NumD€rs

Gnrrol
Toric diffusc goirer

Ioric mulrinodular goircr

\llh;lc toric goiter

4.8 ! 0.27

3.97 J 0.64

3.96 J 0.9e

f,97: 0.71

t.78 J 0.35

3.53 J 0.92

2.83 J 0 s5

3.42 J 0.t8

26

5

3l
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Serum calcium

In Table 2, values of serum calcium

in various groups were summarized.

The means of toxic diffusc goiter group

and toxic multinodular goirer group

wcre compared. Ajthough the rwo
Ineans on averages were quite apart,
there was no statistical diflerence

I

(p>0.05 ). There was oDly onc

tbyrorolic patient who had the serum

calcium of 13 mgl and the other
patienrs had rhe serum calcium nor

higher than lO.2 mg%. When rbe mean

of rhe whole group of rhyrotoxic
patients was compared with rhat of
lhe conrrol, here again. it srarisrically
showed no difference ( p> 0,05 )

Table 2 Serum calciurn

Subjects Calcium
Numbers

Control

Toxic diffuse goiter

Toxic mulrinodular goiter
Whole toxic goirer

9.73 J 0 28

9.51 -+ I .0l
9.02 J 0.54

9.42 + O.89

ll
26

f,

JI

24-hour urinary calcium

Table 3 quantiratively showed
rhe calcium in 24-hour urine in g
rhyroroxic plienrs. The averase was
68.98 ! 24.9i mg. No parient iad rhe
value over 150 mg.

Table 3 24 hour urinarv calcrum

Patients Urinary calcium in mg,

t.
2.

-),

5,

6.
'7.

8.

Mean J

DISCUSSION

It has been postulated rhar the

thyroid holmone releases bone calcium
and subsequentlv results in skeletal
demineralizatio;, hypercalcemia and

hl percatciuria( l'2,3,4). tn orher views

the negative balanc€s of calcium in
thyrotoxicosis result partly from an

osteoporosis wirh release of calcium

ar:d perhaps in parr from localized

bon€ destruction of rhe osteiris fibrosa
rype bur other possibilities have not

been excluded 
(5) In 1972. by using

isotopic 45calciunr, Shaffer and Gregory

showed rhat th_!rotoxicosis is associated

with decreased inrestinal calcium

r 05.52
t00.70
90.00
6 8..10

60.00
44.55
42.00
40.70
68.98 J 24.e7SD.
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abjcrption that may iorrlribrlte to the

negative balance in the disease and it
returned to normal after cl'fecrive

theraDy (6), Singhelakrs et al nlet-

;culouslv proved rhis re,rl,(7). HypcLca-

lcemia has been rcport:d in 3-22
percent of hr perthyroid patienrs (8' 9'

| 0, I I ). Fronr lhe rurhors's slucies.

the serum calciurl in the lhyrotoxic

parients did not dili'er flom that of

rrormal. Ooly one Pirticn! had lhe

serum calcium abcve norm:tl (l3rng%)'

As rhe -.erum albumin in both groups

revealed no statislical diiferer,ce' the

binding of calcium with protein. mainly

with albumin' should not interfere with

such compari-\ion of the .erum calctum

in both groups. PuPPel and Curlis

have indicated that Datients with

ditfuse toxic goiter with exophthalmos

appeared ro lose more calcium than

those with toxic adenomarous goi(ef l2),

From our studies bcth toxic diffuse

goiter and toxic multinodular goiter

showed no difference o[ serum calcium,

One may imagine that the increased

uJinary calciurn excretion may subseq-

ueDtly occur in order to keep serum

calciunr in normal level in thyrotoxic

patients but it did not so appear

accordingly lo tlris sludies. The 24-
hour calcium in almost all patients

was in nurnral range. Urinary calcium

excrelion of an unseiecred population

range from 90- 350 nrg per 24 hours
(13) 

"n6 
Sutherland found an increased

Vol: ll 7<>, I

urinary excretion of calcium in 60 per

cent of paiienls with renal ,rone il4).

Howeveer, if a 24-hour urinary calciunl

excritior ii lcss tlran 150 nrg it is

rlrely a cauic for s one formation in
adult. Urinary catciunr excrelion of

more thalr 150 nrg per da"v is considered

hlpercaiciuriir and a potential factor

in stone forrnarion (l ,'). Il it i\.based

or this conclusron lhe ill) rotoxic

paiients in rh:sc studies are Dol high

urinary calcium excretors. -l-hl rotoxt-

cosis. itlthough a conlnron diseasc'

should not pay a si3nificant role as a

cause of nephrolithiasis' Tire duration

of tbe apoearance of s1'mPtoms and

signs of thyrotoxicosis in lhe paltents

srudied ranged from I month to I

year. Undoubtedly the duration and

severity of the disease are inloh'ed in
tbe turnover of calciuin. Tbe hyperca-

lcemia seen with some cases of

hlpertbyroidism ever reported is usually

not of long-enough duralion to result

in renal calculous disease.

rvrnhio
e;1'

n Itnt?l1.l1T!nU !lontX U:i iul0 0oll8 3

',ruonrr;11{frJranonon,u'un'u'ir lu gr rru

i'ru? 1: ?olJ t!nn tr 0l, luis00lux 1i18O[fian

^ r,a .-lt]ll"vllxuf) R$lf i?s ll$i;x1.lf 1. xni.lt-

nn1: 't iii nr', r, r r n. ti ,rn-u rln.ltio
;qa

!lr 0urr ur7:nu unnltull irleBfl 1lD'lr',J:]'lu

,l e vt o n ti ufi u yr'.rur nn"l o'a rJ n ff fi hi r'*'r.: i I i
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ABS-rRACI'

Growrh ol'Asp-'rgillus flavus in
potato dexrrose brorh is inhibiled by
wlter exlracrcd garlic at the minimal
concentrlrion of 1.3 mg/ml. Lower
concentr^tion of garlic permit growth
but decrease the toxin producrion. Ihe
aflaloxin irsetf. however,is not sensirive

to glrlic extract. Two to five percenr

of NaCl promotes growrh of A. flavu;
rn potato dsxrrose brorh bur at l5Z
NaCl or nrore, the growth and roxin
producrion are inhibired. Chloroform
ertract of aflatoxin in the presence of
NaCl i, decreased in arnount, hence,
NaCl hrs some direct effect on
a f la roxin.

r-:_!llo_PgqTlory

The aflatoxins are secondary
fungal metabotires produced by many
srrains of Aspergillus flavu; and relared

/ts\
''qE7

Vol. ll No. l-
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orga nisms {2,8,9,12). Whenever rhese

fungal spores fall in rhe places whcrc.

conditions for growth are favourable
as in rhe tropical areas of Asia and

Africa' they may proliferate and
produce aflatorins. In Saigon of South
Viernam, it was found that A. clavatus,
A. flavus. A. niger, Cladosporium sp..

Penicillium islandicum and Rhizopus sp.

were mosl co;Dmonly isolated from

dried fish and rice 
( l7). Atso in

Chiang Mai, Thailand, A. niger was
the common mold contaminant in
foodstulf while A. flavus, Penicillium
sp. Rhiz:pus sp: and A, tamarii wero

frequently found ( l5). Altbough afla-
toxin elaborarion is depended on the
narurc of subsrrate in which the fugus
grows, there are still other factors
thar control this process. Reducrion
of oxygen or increasing carbon dioxide
levels during mold growth were found

EFIiECT OF SALI' AND GARLIC ON GITOWTH ANT)
AFLA'IOXI\ PITODUC'I'IO\ OF ASPERGILLUS FLAVUS

k.,

Suporn Punpisoorchiji Nl.Sc.r

Parinrondh Khanjanasrhiri Ph.D.'

'Department of Microbiology. Faculty ot Medicine, Chrang Mai University.
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ro inhibit aflatotin producrion {4).

Moisture content oi 8- l0Z coulti block

toxin elabcration (5). The tenrpcrature

at l0cC reduced allatoxin production
(14), The sinrpler way therefore, to
avord afiatoxin conramination in stored

foodstuff is to apply theje phy.ical

facrors instead of prerenring nlold

contrmination.

Ibis investigarion ainred of find

other means (o prevent growth and/or

toxiu ploducrion of A. flavus that. by

incidence. contaminated on some t'ood

marerials. Since, aflatoxins could nor

be derecred in salty food and garlic

despire rhey rvere contaminared by

A.ftauus(15\ thc efflects ol sodium

chloride and garlic on growth and

aflaroxin production have been stuCied.

MATERIALS AND METHOI)S

9tgg$,nt'

Two strains (XandY) of
Aspergillus flavus were selected for

this study, These organisms hrd been

investigated previously to produce high

yields of aflatoxin 81 and 82 in
potato dextrose bioth ( Difco ) after

5-7 days of incubatiou in darkness at

room temperature (24-25'C) on Burrell

wrist action shaker ( 532 times/min )

with rhe inocrrlun size of 104 spores/

ml. The two srrains were sinrilar in

microscopic characteristics but slight ly

Vol. II No. I

different in colonial rnorphotogl. Borh

srrains were isolated frorp food samples

Garlic Exr ract Preparation

A h,ixture of dry peeleci garlic
arrd distille d warer ( l:2 rv/v ) was

blended in commercial b'ender aL high

soeed for 5 min, the mixrurc was

filtercd through clean cotron gauze,

and then centrifuged ar 2,000 rpnr.

for 30 nrin. The supernatant rvus

sterilized by liltrarion through Seitz

filter. This garlic extraca was stocked

in steriled screwcap tubes and stored

in freezcr (-20'Cr. The weight of
garlic extract was derermined by
lyophilizing rhree volumes of garlic
extraa' solution. The averagc drv
rveighr was rhen osed for calcularing
each dilution of garlic extract in rhe

expenments,

Cuitural conditions

Approximarely 106 spores of
A.flavus (strain X ) were inoculated

into each of 100 ml potato dexirose

broth (Difco) containing a variable

concentration of garlic extract fiom

nonc (o 13 mgrml. Another set of this

broth, €aeh of 100 ml was incorpora-
ted with a variable concenlrarion of
sodium chloridc from none ro 250mg/ml.
After 7 days of incubation ar 24-25'C

on Burrell wrist action shaker ( 532

times/min) in darkoess, aflatoxin
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productions were analysed qua n titati-
vely. M!'celial pellets of each culrure

were inacrivated with 70% acetone for
a! least 30 min, and then dried at

70'C in oven until a consrantly dry

weight was obrained and recorded.

A. fiavus slrain Y was underraken

similarl), for comparison.

Extraction of A!!3lg{$. k:m Culrure

Filtrate
'1he brorh culruies of A.flavus

were filtered rhrough Wharrman No.2
filter paper. Culture fihrate was rhen,

exiracted three times rvith 30 ml of

I5

chloroform. The chloroform lal"ers

wcre pooled together and concentrated

in a warer barh at 70'C for 45 min.

The remaining quantity was transferred

to a l0 ml stoppered tube. This

chloroform extract was further ela-
porated ro dryness in oven at 70'C
for about l0 min. and allowed to cool'

Subsequenrly, it was dissohcd in 0.5

ml of chtorolbrm and ready to be

analysed for afla toxins.

Qualitative Analysis

Glass plates ( 20x20cm ) were

coated with Silica gel H (Merckr about

Thc broth containing garlic extract was prepared as foliow :

Garlic extract
( l;2 w/v)

pc

' Potato dexrrose
broth
gm

Disrilled
waler added

Fina! conc.
extract

of garlic

dir" mglml

0.000

0.31 3

0.625

1.000

't .250

2.000

2.500

5-000

10,000

20.000

100.000

99.687

99.375

99.000

98.750

98.000

97. s00

95.000

90.000

80.000

0

1f640

t/ezo
t/zoo

r/tao
t/no
,/ao

r/to
t/zo
t / to

0,00

0.41

0.82

1.30

1.63

3.25

6.50

13.00

2,r

2,1

2.4

2.1

2.1

2,1

'Each concentralion of garlic extracr was added afrer blolh uas prepared and

steritizcd.
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0.25 mm thick, Afrer being air dried, they

were acrivaled by healing at 120'C for
30min. and readily for rhin-layer chroma'

tography cxperiment where the con-
cenirated chloroform exiracts and

standard aflatoxin (kindly supplied by

United Srates Department of Agricul-
ture, Agricuhural Research Service'

New Orleans Louisiana) were spotted

on. The plales developed with dierhll
elher to remove lipid and other inler-
fering substances, then developed with
a solvent system '' A " consisting of
chlorofornr- trichloroerhylene- D - amlla-

lcohol-formic acid (80:15:4:l ) in

darkness at room temperarure(6). One

development required 45 min for rhe

,solvent front to ascend a distance of
15 cm from the origin. Fluorescences

of the four aflatoxins were visualized
with rhc UV lamp < 365 m u ) and
identified by comparing thc RF values

and the colors of fluorcscences wirh
rhose of standard aflatoxins.

'Quantltatlve Artalysis

Srandard curve Five differenr

concentrations of each standard afla-
toxin Bl, 82, C1 and G2 were sporred

oo TLC plates (concentration of standard

aflatoxin B1 and G1 . 0.Q5 0.10,

0 20,0.40, 0.60 ug and of B2 and G2.

O.0l 5, 0.06, 0. I 2, 0.1 8 ug l. Afrer
developing wirh solvent system A,

Vcil. ll 5q. 1

each fluorescent spotting line was

scraped into a l0 ml test tube and

washed 2 tirnes with merhanol 5 ml

each to solubilize aflatoxin fronr silir'a
gel, the two solutions were combined

togerher and centrifuged. The fluore-

scence of aflatoxin in rhe supernatant

was read on a Coleman Electronic
photofluoromerer Model l2C (primary

filter. 365 mu, secondary filrer = 425

mu ). Different concentrations of each

standard aflatoxin were ploued agains!

their fluorescencc units.

Meanwhile. the whole amounr

of concenrraaed chloroform extract

from a broth cuhure was divided into

0.2 ml porrions and spotred on TLC
plare in a streak line. The processcs

of developing, washing and fluores-
cence reading were performed the

samc as above. The amount of afla-
toxins wcre calculated by means ol
standard curves.

Determination of Aflatoxins in Cuhure

Fihrare When Exposed to Garlic

Exrract and Sodium Chloride.

Aspergillus flavus sttain Y was

cultured in potato dextrose broth on

Burrell wrist action shaker (532 times/

min) at roorn temperalure (24-25'C)
in drakness for 7 drys. The culture

filrrate werc pooled and uscd as sourco

of afiatoxins in the experiment. A
quantily of 50 ml steriled culture

filtrate was mixed wirh each of variable
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gj."!__!f_ Garlic Exrracr on
qrowrh and Af taroxin l*ra{,rr_ll
A. flavus
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concentrations of garlic extract from
none ro I.3 mg/ml. Anorher set of
experimenr. the culiure filtrare rvas
mixcd wirh each of variable concentra_
Iions of NaCl from none lo 0. | 5 gm/ml.
All flasks coltlaining I'ilrrale were
shaken on Burrcll wrist action shaker
( 5-32 rimes/min) and incubared ar rocm
rcmperature ( 24-25'C) in tlarkness,
Al'laroxins uere analysed as previou:lv
dcscribcd at 6 horrrr and 7 cl ,y, up,.,
incubtrion. This experin:cnr rvns dcne
rn duolica lion.

lrol culture without garlic extract
( Table I ).

In comparison u'ith the sanre
expenment using A flavLrs strain y
ir,stead. The result ( TabJe II ) shoued
nerrlv the same pattern but at 0.82
mg/ml of garlic exrracr, rhe growrh
and aflarorin production were almost
conrplelelv inhibirred.

Ef fect of Soriium C!lo110:_pl_egy]!
and Aflaroxin Producrion ol A.flavus

Growth and aiiatorin production

ol A. flavrrs slrain X ( Table III ) rvas

absolurelv undetecrable at 25% NaCl
concentration, 

^t 20'l and l8%. small
glowths were seen but no fluolescence
on thin-layer chromarographl'. Ar l5Z
NaCl, m] celium dry u eight rvas 85

mg/'l 00ml which was I'ery nruch lowcr
lhan lhe control (225 mgll00mt), and

trace amount of aflatoxin B1 could

be detected, bur 82 could not. Lower

conceDrrarions ol' NaCl ar 107.,5'tr.21
and 0 85% mlcclium dry weights rvere

not lcss than lhat of the control, but
aflatoxin fields were parrially inhibired,

al 5% NaCl only growrh seemed to
be enhanced.

In comparison uirh rhe results
of A. flavus slrain Y rTablc I\/) lhe

pattern of gro\1'th and aflalorin produc.

lion were alntost sirtrilar to those- of
strain X except for some dctails. The
maximunt grorvrh brrt lo\\,er aflaloxin
production tvas detecrcd ar 2% NaCl

The growrh and aflaroxin produc.
lion of A.llavus srrain X were inhibi_
red absolutety when conccDlrattons ofl
Sarlic extract in potato dextrose wcre
1.63, 3.25. 6.5 and I 3.0 mglml. When
the concentration of garlic exrract was
reduced ro L3 mgllnl, growrh was st;ll
underecrable. bur aflaroxin B1 was
]ielded only smalt amounr (0. I luglmt),
When conccntralions of gartic extract
rvcre reduced ro 0g2. 0.65, 0.41 and
0 21 ntg/ml lbe grou.rhs werc not
lnhibired. Hou,ever, aflaroxin BI and
82 u ere dccrearcd in amounr In
relalion to rhe increasing conccntrutlon
ol gallic extracr from 021 nrglmt ro
0 82 trghl as conrpared ro rhe con-
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Effect of Garlic Extract on Allatoxin

in Cullure Filtrale

No significanr reciuctioa of
aflatoxin B1 and 82 in culrure filrrare

when it was exposed to various con-

ceDtrations of garlic exrract afrer 6

hours and 7 days ( Table V ). The

amount of aflarorin Bl was sligbtly

fluctuated from 74.l4ug/ l00nl ro

73.50u9/l00ml after6 hours and from
't3.9O ug / 100 ml ro '12.94lue / tOO ml
afrer 7 days. The concenrrations of
aflatoxin B2 were almost constant,

\'ol. ll No. I

Effect of Sodium Qhloride on

Af latoxin in Culture Filtrare

After 6 hours expo;ure with
various concentrations of NaCl (Tabie

Vl), Bl and 82 were slighrl!, decreased

in each salt concenrration. After 7

days, aflaroxin 81 was orderly decrea-

sed in relation to the increasing con-
centration of NaCl from ?3.9ug/100
ml. at zero NaCl conccntration to 15.6

ug/l00ml at l5U NaCl concenrration.
However, aflatoxin 82 was slighrly
changed from 3.72u9i100 ml ro 2.72
ugllooml ar zero ro l5Z NaCl con-
centration.

Table I Effcct of various conccntrations of garlic extract on growth and
aflatoxin production of A.flavus strain X wirh inoculum size of
105 spores/I0O ml in potato dextrosc brolh submerged cultures,
initial pH 40, incubarcd 

^r 
24'C-25'C for 7 davs in darkness

Garlic cxtract
/mg/100 ml)

Mycclium dry weight
(mgl | 00 ml)

(ugl100 ml)
B2

Aflatoxin
Bl

0

0.21

0,41

0.65

0,82

6.50

13.00

216

248

263

260

245

0

D

0

22.20

13.50

12.00

2.63

0.11

0.00

0.00

0.00

0.00

6.78

4.82

4.50

1.24

0.00

0,00

0.00

0.00

o.00

0.00
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Table 2 Effect of various coocentralions of garlic citracr on growlh aod

aflatoxin producrion of A. flavus strain Y wirh inoculum sizc of
I06 spores/l00 ml in porato dextrose brorh submcrged cultures,
initial pH 4.0, incubatcd at 24'C-25'C for 7 days in darkncss

19

Carlic extract
(mgl 100 ml)

Mycelium dry weight
(mg/lo0)

,4llelglil qsllo_9_!qr t

Br 82

0

o.?1

0141

0.65

o.a2

1.30

r.63

3.2 5

13.00

t'14.00

81.50

65.50

26.03

0.44

0.31

0.00

0.00

000

0.00

8.26

6.60

/r.80

4.09

o.00

0,00

0,00

0.00

0.00

0.00

306

314

216

255

1

0

0

0

0

0

Table 3 Eflfect of various concentrarions of NaCl on growth end aflatoxin

productirm of .4. flavus strain X wrth inoculum size of t06 spores/

100 ml in potato dcxtrose brorh submerged cultures, inirial pH
4.0 incubarcd at 24'C-25'C for 7 dav in darkness

Aflatoxin (ug/ | 00 ml)NaCl conc.
(gm/ 100 ml)

Mycelium dry weight
( mgl 100 ml) Bl Br

0,85

200

5,00

t 0,00

r 5.00

t8.00

20.00

25.00

240

276

140

225

85

<1
<1

0

59,40

54.00

s't.60

19 68

38.48

Itace

0.00

0.o0

0.00

650

6.74

4.68

tr8c.

4,20

0,00

0.00

0.00

0.00
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Table 4

\/oL I No l-

Effec r of various concenrrationj of NaCl on growth and aflatoxin
production ol A. flavus strain y with inoculum size of 106
spores/100 ml in potaro dexrrose brorh submerged cultures, inirial
pH 4.0 incubared at 24'C.25'C for 7 days in darkncss

NaCl conc.
(mgll0o ml)

Mycelium dry weight
(mgl100 ml)

Aflatoxin (ug/ 100 mlr
BI B2

0

0.85

2'OO

6,00

10.00

15.00

18.00

20.00

25.00

215

330

115

325

300

13

I

<,|

't62.0

108.0

54.0

84.0

18.8

trtce

lrlcl
0.0

0.0

9,66

5.54

1.07

4,12

021

0.00

0.00

0.0 0

0.00

DISCUSSION

Garlic cxtract bas been knorvn
to have inhlbirrov or kllling eflscrs on

bacteria (l0), parasire ( l) and fungi
(7,16,. Howevcr, abrliry ro inhibit
growrb arid aflaroxrn productron of
A. fl.rvus have nor b3en rcoo:(eo
befbre. Urall.v disulfrdc an(l dr.rlly
trisurlroe have bcen dernonsiratcd to

be the actrve compJnants of garlrcil),
The re"u l'l' rn table I and 2 scEm ro
lndlcaLe thar there shourd bc :c,me
conpJnc|(s ln garltc extract thal
decrcase aflaroxin production, alth.,ugh
the growrh of A. flavu" ls not ir hrbired.
Al.o il r.db.c 5, no dirsct efrect of
garlc er!r.rc{ invoives Ihe dcgraoairon
of aflaroxin. To know tl)e m(chaorsm

of the inhibitory effect of garlic
cxrracl. one may isolare and purify
ihe compoundj and use in lirrthcr
invesrigarion.

For the eflccr ol \aCl. rhr..

rcsulrs in table 3 and 4 supprrr the

findrng of Schindler c, ai. (ll) rhrt
heavv groutlr of aflatoxigcni: str.,in

of A. flavus was not relatco ro tne

5,ield of aflatoxin projucrion. Hcavy
gr.rwrh was stimulale d by 2 /. to 5%
Nacl conceotration. but lo*,esr amounr
of toxin was obrarned al this sait
cJnie|llratior). H ,we\'er, lhe htgtter
conccnrrarion of NaCl inhrorr mold
growth and thts may be due lJ us, Jtic
prtssure in hrpertonic solrrtron of rhe

m!drum. Sodrum chlorioe is rrrorc
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advantageous for using as an inhibiror
according to its harmless Droperry and

cheap price compared to othcr marerrats

known to inhibir aflaroxin production

as bariunr (i | ', paru,a.ino benzoic
acid, sul[anilarnide, anrranilic acid,
pctasriunr fluoride and pora;sium

sulfite (3),

Fronr table 6 it is indicated
that high concenrrarion of NaCl has
apparently direcr effect on aflator,in
B1 whcn incubated wirh the former
for 7 days. Since NaCt is a very
srmple inorganic neutral compound, ir
is rarher difficult ro erplain how rhis
compound is dircctly invotved rhe
dcgradarion of aflaroxin. One possibi_
lity is thar NaCl in high concentrarion
with longer exposurc time wilh the
roxin mighr inrerfcre rhe solubiliry of
aflaroxin B1 in chloroforrn during
exlractton process, hence, decrease rhe
recol'erv.
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Standard Deviation
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Abstract

Many methods ot cholsstsrol deter-

mination ars rvailable but most of thcm

wer6 subjected to intarlerence by

bilirubin in the colouf r?action. Jung

and his coworkerslT'29 rcport a mcthod

that is lr6e lrom bilirubin interference.

ln our studies we compared the methods

ol Liebermann - Butchatd single colour

reagent that is modified by Huang et

al 16 and the method described by

Jung et rl t7. The studies indicated

lhat by uling Huano et al 16 melhod,

the normal range of a hundred healthy

Thai subjects is 98.4 to zta.O ng/ nl

with a mean value oI 1A6.2 ng/dl

while lhe normal rangs ol the same

value of 237.2 mgl dl. When the later

method was used as a relerence method

lor lhe studres ol bili.ubin elfect on

the choleslefol levels, it is clearly seen

that the vaiues rneasured by Huang

method are elevated in relation lo

bilirubin concentration. Jung ct al method

is better in accuracy, prgcisaon and

reliabiliry but it has disadvantage on

the basis ot trsting time.
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Radioiodination studiss ot tumour-cell-

suriac€ proleins atter. dillerent disaggrega

lion procedures.

By Guy,0,, Latner, A.L., & Turner,

Bt. J.Cancer 36:166-172, t 97?.
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Rapid Assay ol unbound 
n"T"' 

in pr"pa-

rations of "'T.' t.b.ll"d red blood cells

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

Journal of Radiology 50:663-6C4, 197?,
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n'unr:li standard centrituge (single wash)
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Cytomorphologic Changss in the Leu'

tocyles ot Patieots with Malignant

Disease.

By B. Johnston and J.M. Brady

Lab. Med. 8:28-33, i97t.
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Scleening for Thatassemia

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

1031 -1032, June 1976,
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OsmoticEtlects on Neutrophil Se-menta-

tion Arr in Vitro Phghomenon

By Lawrencs J. Palmieri and G Berry

schumann. Acta Cytot. 21i 2a/-289, 1977
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