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n,r:*nu1: ; rl{nro;tol tdallulhlr tiut:uu stock culture medrurn (Difco)

uasa,tx,r.:ri:t!:rireq a;Jori Gram stain ttJluu t fiuuqtlrrun; lrJirtr

nllrtaouvll\td1 r ail nuqr{n:-ueoos rdoirl 1 fi't:d
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n1'! ferment ihnra glucose, sucrose' maltose, mannitot ua! lactose' nida!
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staph. epidennidis, B-strep group B e gtoup c r!a; y' choLerae E7 ror q-
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ri.r\j r {arr.rorrnilf rfianr;fturntutt{rfre:roio r{o1uro:d riasuec rfiu rdali lutu: rf,uerlu peptonc drfutrlrt,l rJ:i'un; aql elutii, 
"r 

i"-, (2) r: rrfufirneuqr buffer capacity to.rornr:lirir.r ni1f*rr r0un:n r fiii'r.rluorrr':riiu:n i'reLir.'.,dwurrar: r ieru rfiulrhunilf rdo'uli.r.rr-rie ivrirdrcu'T,' li r iua, nr': r 6u rdo r c#r:Li#o.rl,i'e.rlunr: 
r r,iurarnr: r fiu r{arlun

uec r fiun1: :srfr r;:u5fi rliriru
luo1rrTrriiu:riref.rxrlaaiL:u Kinerin rieu ri.rn,r.:urj.rrg"1i(5) so:.lredri*ss.n?rnionrt rrirptorrrln rnl milif,nr.:uJ.r rcar;.rrr, r 5e dlri.rrcuuhurfin'rlunrr

r &t.r rdodu 1 iolrJ ua:drrnuir pseudonpaas aerug_rnosa erle.rnrirs plroqraninlitnir rdoriurrlu stock curture medium d.:rirc: tivrinr,,anosfioonEneionr:rir,ol
to.r rdsrirs 1 iol

!gol3ri'r.rl.r
I. oldtr: n!rrrr nllrlnh.t.r r ttqlto..ieierr.r&-j

rrvmr.rrri :s1g
,',- .-.- .:-:': ..:,:r:.n.- :r. -r'-:.:,ir(_,. :rr-l,l!.rtao_

.-,:eirn::-,irurr-rer-jr"runi :, I_2e, 25tc
ii .-j,e groe:h o: ;idrs fro, calro: roof.

a. ato.r- i)1alr- rr:rrrni:rlr,5:rovtooorn_r:*lrrtwarrr.,r,,
l. :ait,. :.y. a-:a j:_erarc. ,.a. !:rect of csconu: hjlts.reace ioa i_i! : 655 _ 6=:, :94a.
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EBSTRACT

THE USE OF COCONUT JUICE FOR CULTIVATION AND I,AINIENANCE OF

, PATITO@NIC BACTERIA ' 
;4 I

' Sunalee Preukaakorn !l' Sc '

Theten-folddilut.ionofcoconutjuicerhichsuPPlementedwithlt
tL ilaCl ras suitable for

peptone r O.5t yeast extractt lt gelatin and 5 9r .

cultivation and naintenance of Pathogenic bacteria' ltbre than 50 r of

bacteria were survived J'onger in c6cdnut juicb urediun ih 4' c and.rooln

teq)erature covered rith or without Paraffin oil than in stock- "Pt:'
ediun (Difco) and the nnrphology and biochemical chalacteristics c'ere

not changed after maifitenance '

Deplrtrent of UicrobioloEl '
.i\

Faculty of Medicine, Chianq t{ai universiti
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RErAltl!ilsiltp StTtvttx pATtfot00fctt cIrtGEs
4fl0 AtLtTtutf tt flurAlt tf vilr

Sinchaisrj., M.sc,,'" praDte van ittEnakon. n.sc.]'
Apinhasnit, M.sc.,t Tavipan Tantactrarroon ll.D.,t'
Khansr.rhran, B.s".r*** Boonsong llinyar u.Sc.:.'

Maitree suttaj i t, ph.D. **'

Prelininary study of the presence of cdvalently_bound aflato,-
xin and,/or their netabolites in nuclear DNA lractions fron liver _ruto_
psied tissue obtained from 17 norma] cases and 50 cases of I iver_disea_
sed cadervers was done by thin-Iayer chronatog?aphy after nild acid hy_
drolysls of the isolated DNA fractions. Tha afratoxrn contaminationrr=-
ta-bolic alterations, viral infection, and paracltic infeatatj*in ver€
associated sith patho-morphological changes. None of the specllene ob-
tained fron normal cases contained aflatoxins and/or their netaboritec.
T\ro of the liver-diseased specimens were det.nstrated to be netabollcr_
lly contaninateC with aflatoxin B2a and unid€ntified U.V. fhpr.ere*t
coq)ound hrhich was assr[ied to be covalently bound with protein or Dlil
rn the nuclear fractions, one case was hepatocellular carcinota $d ar
n€fher case vas cirrhosis. Ttre possible role of dietary af Ia. I \ _,t_
poaure by Thai people in the etiology of hepatocelluLar carcitrlt, cit:-
rhsis and other pathological changes was discussed.

supfrorted by china Hedical Board of New york Inc. and tlc F.|_
cuLty of Medicine, Chiang Mai Uoiversity, Chiang Uai, tbrihrd
(c.M.B. craft No. 78 - 317)

Departrent of pathology, Faculty of
versiey, Ctriang Mai , Thaitaira,

Departlent of BiocheListry/ Faculty
Universlty, chiang xai, Ttailand.

Medicine, chiang t4ai thi-

of tte{icine, Chj.ang f,A '

a
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lNTRopugTroN

Aflatoxin Fl(AFBI) ' Ehe most toxic metabolite mycotoxln or

certaln stlains of Asperqil-Ius flavus have been extensively stu-

died in exPerimental aninals and human viscerae dytng fronl liver

diseases esPecially after intake the aflatoxin contaminated food-

stuffs. Horrever, the aflatoxicosts has been widely studied in an-

irnals, very little is known in the hurnan atthough there are solle

recent r Ports showed that AFBI was linked to the cause of Reye's

syndrome or encePbaLopathy, fatty liver and degenerative change

of the v.lscerae (EPDV) in children in czchoslovakia 
( 1) a"d in the

northeastern part of rhailand(2) ' unfortunatery ' Thal PeoPIe have

nrore incidences of aflatoxin exPosure in daily life becanse of

seasonal and geograPhical patterns that suitable for this fungus

including several predisposing causes especial-ly Thai faddisn'

They night possible have Ar,B1 play role in the cause of various

dj-seasesofhrmanliverespecial'lyincarcinogenicPropertyt}tat
being investigated extensively' Thi-s exPerinenE was preliminary

investlgated afratoxins and'/or their metabolites in various Iiver

-d,iseased speclmens obtained from autopsj'ed cases and then corre-

lated then to the pathornorPhological lesj'ons'

MATERIALS AND METIIODS

Tissue sanples received from the cadavers fron Ddparunent or

Pathology and DePartmenL of Forensic medicine' The specinens were divi-

ded lnto 2 Parts for histoPatho logical technic (H & E stained) and for

the blochemical anaLysrs. At first, ttre sPecimens were fi-xed in I0 t

formalin (neutral bufterr€l formalin solution) and enbedded in paraffin'

cutthenat4-5micronthi:k,stainbYusualProcedureswithH&Estain.
classifrcati-on and determination were under the light tnicrosioPe' The

,." L.pl in dry-iced box and Prepared for DNA isolation'Ho-
second Part
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r.rgpnrzed llver sa.lPJ-ris h'hrch rere rnrnced and sashed in ]ce_cold o. r It{

$diun ci-trate buffer pH 7.4, were suspended in 50 mf. of the buffer.
After centrifugatron at I8OO x g for 30 nin. and then washing with the
buffer trice, the nucrei perr-et was suspended in ice-cord o.r M Tris-
2f Sodiun dodecyl sulfate buffer pH 6.5 and was horpgenj-zed in a petter
-Elvehjen houogenizer(3). an equal volume of water-saturated phenol was
added to the homogenate. After leaving for 40 nrnutes at room tenp.,
the suspension was centri.fuged at IO,OOO X g for JO rnin. The phenol ex_
tract (lower layer) was discarded and the water extract (upper layer)
r'as collected. T\ro volumes of deep col-d (_5.C) was slowly added to the
rater extract, The nixture was kept at_20'C. overnight. Then thre mix_
ture rras centrifuge at 3O,OOO x g for 1hr. The nuclei aclds was pre_
cLpLtated a-nd collected, and kept at _20.C. Stj,cky fr-brous DNA rras col_
Iected by spinning around the ql.ass rod. The DNA fiber were sashed

65

cwrce ln cold ethanol . Hydrolysis of DNA fibre r,vas done by heating in
o.l5 l't Hcr at loo'c for 30 min. 

(') 
,n. cLear hydro.l-ysate was then chro_

nEtographed on silj-ga gel c (Sigma CO.) Trc plate,25o nicron thick. l\.s
deveroping solvent systems were usedi sorvent system A c-alposed of F_
thanol and chl-oroforrn (It9A v/v) | and so.lvent sysren B composed of ggla_
cial acetic acid, H2o and n-butanol (?r15:25 v/vlQ,5) Fluorescent l,u_
dlt of each spot was carried out under short_rravelength U.V. lj-ght cl-
Intlng to knoh,n standards : A-FBr. ApB", AFG,, Afl., AFM,, AFB^ , adeoine
Jrd guaniDe, 

L z L z r 2a'

ESt &TS

T'he various liver specimens from 67 cases were hrstopatlblo-
glcally crassified comparing the detennination of aflatoxin as slrqn in
table I. They consisted of 17 nornal livers, 2 hepatoceJ.lular carc+F-
!ls, 3 cases of secondary netastatic tunor to li ri

r-a. rs cases or Biliary st+sis, c'horansioriti","t.."ijli:Tt
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langiecr-asj-: , I qases of cirrhosj-s in various t)T)es, 13 cases of Para-

sitic i"nfes' rtion ( opis thorchiasis ) , 9 cases of chronic acti-ve hePati-

trs. 9 caser of fatty change and the chronic passive congestion were 8.

iron biocher ical analysis, of all total 67 sPecimens, each from diffe-
rent case, ( -rly trro were found to contain some U.V. fluorescent con-

pounds j-n t. :ir DNA hydrolysates, The sanple exhibited one blue and one

green fluor, scent spots on TLC plates developed in both solvent systems

(A & B), Tl 3y can be clearly seen under both long and short-wavetength

U,\r. IlgirES. Their Rf values in solvent systen A were o.I'i and 0.ll' and

rn solvent systen B were O.5l and 0.46 for the blue and green fluores-

cent spots respectively (Table II) . AI1 aflatoxin standards and refe-

relces compounds were used as control. The two unknown fluorescent

spots r./ere d:finitely not identical to those two bases, slnce the base

gave no fluorescence under long wavelength U.V. tight' The blue fluo-
rescent spot bes -the Rf value as tbe same as that-synthetic aflatoi:Ln-'

B2a which is a major netabolite of aflatoxin Bl in several -ni'otl"(6) '

DISCOSSION

The carcinoma of liver and the bi,Iiary tree are comnonLy found
in northern region of ltra).land during the nation-wide survey to year -
end 1978 cornparing to the other parts of Thailand and type of the tunpr
r-s hepatocel.lular carcinona,nith 

"j-ttho"i" 
(7) 

. cryptogenic cirrhosis
(post necrotic cirrhosj.s) was also observed and corunonl.y noted among

all types of cirrhosi.s. In the biopsy files of the Department of Pa-

tholory Chiang Mai hospital i.n 1979; 30 cases of hepatoceflutar carci-
noma, I8 cases of choLangiocarcinoma and 3 cases of unclassified tumor

were recorded and in 1980 nore of the cases were seenr 4C cases of he-
patocellular carcinoma, I of hepatoblastoma and 3 for unclassified tu-
mor. In this study it has been observed that in all 50 cases of disea-
sed-liver autopsied specimens, onay 6 cases of cancerous lesionr2 cases
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g$-!. His topathological changes and biochenical analysis
by TLc in various hr:rnan Iiver diseases.

various hr:rnn liver diseases :

I = Hepatocellular carcinoma
If = Secondary uetastatic tunor to lrverIII = Cholangioctrcinona
IV = Biliary stisis, chol,angiolitis, cholangitis, Chol.ar

_ g]"gctas_i9, _
v = Cirrhosis, Biliary cirrhoais, post necrotic f,rfu;"-sis. prinary cirrhosj.s, alcohoJ-ic cirrhosis iff "qtritional cirrhosis with bcpatic jrundice

67

NrIF
ber

Case

No his-
t patho-
logical
change
in hu-
Itran
Iiver

Histopathol,ogical changes in various
hunn l-iver diseases

I II III IV V VI VII VIII IX

No hls-
topa-
tholo-
gical
changes

Histo-
pat}!o-
logi-
cal
changes

2/50 3/5A L/50 L>/ >U 8/so L3/50 9/ 30 8/50

Bioche-
[lcal
analy-
t j-6 by

TI'
alsing
f\Fres-
ecnt

o/67 L/ 67 o/67 o/67 o/67 r/67 o/6'l o/6't o/67 e/47
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parisiticinrest;lion-ailverf r"xE-rSE*dtt-"t-EttIE-iF-

Efi6i'i. active hepatitj.s
Fatty change and fatty metaDrphosis in alcoholj.c
abuse
Chronic passive congestr,on

layer chronatography

Thin layer chronatography of DNA hydrolysate of liver
tissue fron the 50 and 25 yea! old women ' TLC 'das do-
ne on silica gel G plate' 25o micron thick. lvo deve-
loping solvent used \tere : solvent systern A'chloroform
and rnethanol (9tL v/v/l; and the sol-vent systen B, n -
butanol-, H^o and glacial acetic acid (25zL5z'7 v/v).

z

TI

- "rtri F

Table I:.

Trc

Prepared by incubating aflacoxin
for 24 hour. i

XT Solvent systen A Aolvent syste$ B

Aflatoxin -t
-2

"t(:-2

"1

Bases:

AFB2a ( synthetic )

Adenine

Guanine

Mild acid hydrolysate of DNA

from 2 Liver specirnens (hepa-
tocelfular carcinoma 6 c irr-
hosis )

BIue ffuorescent
spot

Green fluorescent
spot

0.90

0,88

0. s7

0,86

0.81

0. 14

0. L4

0.04

0.14

0. 11

r.6l

\). )a

0,48

)l-

0.46

"r.
in o.I N cittic acid at 28'c
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of 
lBpatoc€rrurar carcinoua, I case of chorang.iocarcinou and r caece

of i:et!6tatic tumora. Tbe snall nunber of Liver cancer autopsied q)6ci_
!|ll' dur:ing the stuSr does not nean the rarity of the heprto$a c{e iattp trosgritat. It j-r difficuLt to obtain the c$cerous li\rer: specNons
bf autquy since after histopathological confirEd the phfsicitn, ai:di_
tltrsis of liver cancer, the patients were dischar:ged fra the hosl*altlnr to liritted nunber of beds and in.dequate facilj,ties in thc nedfiralvltd, Bcever, tlr€ lnvestigators atteot_ed to direct cqrnunicate ai..
r*ients and thair relatives, by using the viscerotone to obtain oalythc L iv€8 speci-ns but none of then co_oDerat! bec-ause it ryas i@ral
to do by thai culture. Therefore, the follow rp for the lirr€r canccrgp€ctens was not proceeded. This is the reason uby a snall nr*ar otIi.ver cancer specimens was obtained in the study. In thc futurc, tba
Ft rI) of terminai ward of cancer patients !n the hospital shoul* baestablished. It will be rbst advantageous to gain rcre not on:-y,Ialro-
v€seDt of cancer therapy but also valuable knowledge fro6 the rFdical
res68chs.

layer chronatography (TLC) after nild acid hydrolysis. A netabolic
cgrfroration of aflatoxin into biological nadrmlecules lra€ been r

Neverrheless,ir t, ?: ".1O" of aflaroxin 11:A]."" rirer dlF
rrtas6s, not for only live! carcinooa so the in\r€atig"to.l attn; T 

*

FrtlE study' rn addition' the analyti.cal technic ror .'.to*iel sot thElr netabolites in the liver tissue has been uell_d€v€fopet iDErr'rfla''ry. onry the detectj-on of covalently b( 
- - - 'E

:: ::11l; :,.:;. in aucrear-DNo n,.n",";:":tt::::".T g

tC be actj.vated by uicrosonal-cj-red function oxidis€ in the preslro.
c{|toclroDe p45O into a proxiDate carcinogen, afl,
L'+i.i ,- -.-L-^- 

ato'dn B1-2 
' 3 elqFrii

Il1,;fT:"n\'1v.r1cts \"rith nacronolecure Eqlh "" o*l "* ;;Eer.[Ft ALrer@tiveLy, aflatoxin Bl could b€ dircctly convertd tl-anotpr Ftabol ite aflat
-atipn with certain "".;;. i::."i"i Jl:ff;:iril .":$ ry
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The presence of covaLently-bound aflatoxin metabolites in liver cells
will defj-nitely i-ndicate the previous exposure of their aflatoxin pre-
cursor and j.ts foLlouing metaboLic conversion by the living cells.

In our study, no aflatoxins and,/or their metabolites was found

in any of norna], .L:ver specimens (17 cases) . These cases were thele-
fore be good negat -ve controJ-. The absence of aflatoxins and/or their
metabolites in nuc -ear-DNA preparatj-ons fron non-cancerous liver disea-
ses except one ci!:hosis, demonstrates that there rs no relaLionship
between aflatoxins andlor their metabolites and lheir patho,ogical cau-

ses, Other causing factols such as viruses, metabolic al-te:atr-ons and

parasitic infestatLon were suggested to be mainty involved the etiology
of non-cancerous I -ver diseases.

The presellce of U.v. fluorescent compounds j-n the nild acid hy

drol-ysate of DNA preparation from the diseased-liver cells (1 hepato-

carcinoma and 1 cirrhosis) is quite striki-ng. The TLC analysis revea-

led that the fLuorescent compounds had their Rf values identical to af-
Iatoxin B2a whj,ch is the toxic metabolice of aflatoxin BI. Surprisingly,
rn stead of 2,3 dihydro 2,3 dihydroxy aflatoxin 8,, we foun-i aftatoxin

Bz as one ; ;;: .o*no,rn* in rhe mird -*u irur"rr"..... u";;-'
nately, the standard dihydrodiol dervative of aflatoxin BI was not ava-
ilable for comparison with our unknown. Both aflatoxin B2a and the di-
hydrodiol give a very similar U.V. absortion spectra but different Rf

/q\val-ues'"'. Another green U.V. fluorescent substance found in the hy-
drolysates has not been yet identified.

It is suggested here that aflatoxin 81 was taken into the li-
ver parenchyrnatous cells of those two patients and it was enzynBtical.ly
converted into aflatoxin B2a. Aflatoxin Bru might react with sone ba-
sic proteins like bistones o! enzynes bound to DNA in cellular nuclei
and subsequently played a certain role in aflatoxicosis leadinq to cir-
rhosis or hepatocarcinoma.
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2. Shank, R.C., Bourgeois, C.H., Keschamr:as, N. and

Latoxins in Aut psy sp€cilsns fron Thai children
sease of. Unkn@n Aetiology. Fd. Cosn€t. Toxicol.
9 : 5O1 - 507, 1971.

3. lrving, C.C. and Veafeyr, R.A. : Isolation of DNA

Li.ver. Biochem. Biophys. Acta. 166 z 246 - 248,

il

From our experience obtained fron this study, it is clear that
the biochemical analysis for aflatoxins and,/or their metaboli-tes in the

pa.thological tj.ssues is needed ii such experimental resear:ch. tlore accu-

rate sensitive and sirnpliflied methods like Enzyc-linked imnunosorbent
(q) ll n)- \say (ELISA) "' , high-perfonance liquid chrodatograptry (HPrc) "-'and

prj.nary fluorescent .i"ro=.opy(11) (12) are therefore required. An rt-
lersu)t to establish all such nodern techniques for the detection of ve-
ry minute anount of aflatoxin and,/or thej.r netabolites j.n various tis-
-sues from nofl[al subjects and liver diseased patients in now being ca-
rried out.

In conclusion, it is emphasized that this study is the preli-
minary survey research detectj.ng aflatoxin in various hrma:r liver tlis-
eases and rel-ating to the liver carcinogenesis in man, Nthough the in-
vestigators found the aflatoxin posj-tive specirens fron only tro cltes
whj-ch were severe pathological changed : hepatocellular carcinqn and

post necroti.c cirrhosis, there rdas no positive resuLt in the other case

of metastatic tumr, cholangiocarcinoma and the other cirrhotic tlT)es.

It revealed that they night be other nultiple factors inrrclving the e-
tiology of liver diseases especially liver cancer.
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nr:rrcrlrfluYui'r:r'ie.rltirfion0s u. o.ttrrnd rttdrsntr.rkjluildNnu
l:aluv{hir.r 1 aild r flunr:inur rfosiurr'r rdo r donurltnsr rCtr:rlnem,:fudil*r-
f,onir,mlo rurrlularitana, :tyf dmliraec:ihoqifi'u nuclear DNA fract,ions F\
rtri*ud r frr1r; lauariul6nr:rrmrrrdr ra0iru't! Thin laycr ciqonatory*:y
(Trr) linin'r:tnurffiwo\{lhuC[.rsrin:rsr1u'l r\i.rn ,rt ua;mnqrJfi rnrpernroa rir
rur 67 r,ru rflum:rm 1z :T U fiJ r[uI:a 50 :1u O hepatocellu]-ar carcinoma,
aecondary metastatic tumrs to liver, cholangiocarcinca, Biliary ita-
sis and cholangiolitis, cirrhocis (various typcs) , parisitic (q)istbr-
chis) infestation, chronic active hepatitis, fatty change in alc€bolic
abuae and chronic passj-ve c€ngestion. rJrrnn-ir nrrtrull Z :ra i aflatc+

unid€ntified U.V. fluorescent coryDund delnlr-ten aff*tFain B^ ue: unid€ntified U.V. fhErescent cza
xin Cr;a1jffu xt nla proteina du 1 1u0r rrf ul
rf,t helrbcellalal .carcinona 1 .r1u [e: post

rrllprueild n'rlffirfiooirdmlr&,rfird1unrr rfirl.refrnauu lauroArifo
*r:tr#r uiae|trrro'tintrroellrnr: rfinlre rt\driud.rdrgir{tnrniuciiislrt

a_,
lllunrtrtlunlui.in Chira rteitical Boald of tiLy york Inc. and the fiCs{-
ty of l,ledicine Chiang l{ai University, Chiang tlai, Thailanal (CJ.B.
erant No, 78 - 317).

r..a- -altcorlinor lc:urru4*ri #rlnudo risstraj riutlni rJ.:; rrrlhr
tat--- nrattrfir ri6 acs*r4snmi rn,rlro1ftJ rlo.rlui rkrtrri rr*tlrb*

z nudnrf iirsraarudt
n clotic cirrhosis I trla,l}
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-. tvzTni ?yr.iJ.

rl'::i d ?ru:fnJ 1yt .l ,

, i rmairnr':ulrJ;
(rurElnurai0a ) trt
ixur61nuraiia )

unf,ruo

1io{.rru 
'r 

ru1 ii., {1., uo.-., 11ofinre!r:f : ci.u1a r ea rno r oalud*'enii
r rus'rud!'rl iinurd*lLr r aa r ra:aau a: r:d'ufilll n atuluau1'oun,. n rlrita 4r2 iu
oivmel uuq r r r ua:"ar r 1vr udu: rr:o1q 7 6.1 89 0 rr.r jr: sfi.ur:old*l1a r aa rroroa
ri*r s.p.) lur6ndinrr:1af,nl-r\ (Hb. l0 n.1roo ua,r ua:1u{1n{ rg5.rz
', ro0 !a.r r;iinir irsiLidriuahfi.nlvr rrraflfi (p>0.05) ni.nudg:: f,.u61l1na0u
q{nir 1qx1x51d i:e.szizg.oa cio 143.66+36.08 lur6nvro .alq <15 fl)
I?6..18J46.99 cie 1.;.E1t4,oa lurjUro ,alq>15 0) ua: 181.78139.69 eio

L9 2. a4!4I.94 1u{rQrr, orq>15 fl ) ua:nrrS::li,ula saa rno:aai.r 1. t5g rn.
rcc !a.) qvnulugrud$l agrl 116.r n ienurJnfi uilriOrluai f,.qm ,t \, dfifi (p>0.05)

n"rd ogz io 59r 1ur6nor,-'l, 3Or qa 242 lurilnnjrru, lra3 I7r yia l2t
", u {l nojnqrr nrrr duuu,Jastar:; fiuta r or r na raaduo|fiun.re:n r !1nglrnr:
.,r:d'r i n.rr afn,ruluir.:n -ru r r:aar ufirluir !nruuacOr{ur rsfiuqrrani rro.r,ru
d'd.r{ai.r r nnir r:fi'u?osLJ r aa rno.:oadaaiias.lunudfinrr ct afiac r.: arortldos
! . c rnn e: r to r r.rr o sn a.r arirdu e c rn r fiordji rr:a r 6oaua.rriaues

L nu'

1uf, n.r, 1963 Fessas ua:no;nu iirrlnd t iu carrrer tos thallasernra
:rart e:ii,tgo\r serum choresterol. ,ihnj.lunurjnt (a) 

nsrr Elwood ua:ra:1i
6nu' r on r:lu{ntg.r ruir {rqld6ir?a!; ciu hernoglobin ciin-ir ro.,i 9n.r c:!;1?,o\,
serum cholesteror rihnil {doirros::fi'r hemog}obin tJnr 1n ainr'i unnsirslu.ir
odutas serun cholesterolfil 30 n9..c(3) 1ufl n.a. 1972 Bottr,ger $ascarl_

sor. 'liinrrrl!r,ln non-anemic healthy person fili'ruir rorr:1u{n4.r r rirrlrit4 irta.:

r rr,1?rr ni0fia1!1n:aln i no:ryadnn..,runnu lrrirurfi.o r€u!1ri
arnl?rrrailolOn no:rnnOanrrsx J urrlvrurdu r0rJ\r1 u
do'rUui{ulxulrrrar iqrnrr ln elvr u r ia r €urrlnri
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J:;u oenog.lobrn li'u serum cholestero, in r e:ldlrTudfi'uau.r.l!-trud 1nq " narr,lu
t n,fl. 1975 wesLerman fi1n'nr-rflsn e rudlrt'u dati. rrl ni0pr.::1r?1\l?n .rypochol-es-

terolemia fiu anern.ra ginn'.': t arirs0rluahf,'q(t 
l) !!at1ui n ,t, t911 seip !ta!

sxreae lirhnr:finu.1rr rFnorq6'ruri o orqnd oudr 6 i nu r.lur6niriu anemlc

patrent a:lgirrlas serr.m chol.esterol di ria:i", i rlil*'ur i'uoJr.:firluahfi't1 .::nres

arriorr':;i'r-., hemoglobrn fi! serum cholestero]. tas rinnr.rl.idrflu unu^i..,nd.rd(8)

lunr:lnBrnird l iyrin r.: finu.r'luaui'.rrin r 8u r:'hlrrf-. r "lu d.:r.r-vi.rnurlnf,sa:nu

don. ,: -,r"*,-. o{ieo 1n afinurfrslu ,6nua:{1unj fi.: rnrrQr , Infir,,lrj ,ian'l:qirri..,
ra!::fi'L hemoglobin lta: serun cholesterol lununi:lutlnr rldrjrll ofiun lalrJ' !!a;
rr): 'rypocho les teror enia 1!fie tnrl rfindu'lux',ndriu .ne*:-a 1ri:..,niautfiu\:'li

:anua!.16n.:

r{l6eodr.rduhlryhnr.:frnrr'[il'lrnn-r.:qlu.::r1nre.\] 1 "tuo.rrnorios,

o I naA!nh!! \ !ta:oi t nag:ilrr duin rf,urt'lu:.r dsfiris{reluudurrlrrn:t- I'luan rtrll
'I ,.rorq6.:*n 7-g9 i liuruli\}1!n 41- aL .ilu !renj.]u j.9? qrr .!a: rHtxfi{ 2I5 R!

':rFufi'earierrloorlr:r6onnill.rnonaryr:aJ-,sr]or,..lnd-.ir.r:-rua:: !0,
$!ro rilu :Lotted blood 3 ua. nhniurr .r.:rr -noiestero. rR: EDTA bloorj oh -
r5!t,r'ril4.i:fi'u?a! hemoglobln

. rnrn-r':rndollx1R1ua\t cholesteroi h]-ttos JUNG !ro:Rt!: ' 1nri1;f,itJ
ra 'lrr'i, q':6n': nnn:nou'l,rl:flu6-rud,rtiJi.tg ferrr-,-- acetate/uranyl acetate 5 ua,
,za"'lr.,r]rfiu rid:r$rlinnn:nau ger supernatant !.r 3 !a. !6:Jd11a:n.ru ferrous
su.Ifate ; ua. rttiru:.r1ir{rn'udta vonex n}xer li.:fi's1 i1ri r fint{n 3l ra:.rq:ti I5
tJ'rfl o,']u absorbance d 56f u.lurr.rnt rfiuulflJ standard soiutron

nrtn"rnr:nndouu-ttrfi'lza\r hemogrobrn lii8rrn.:5ru t 2 ) ln,, tyarunethe-

moglobrn method 1i emn biood 2c '[11n:6q: 1dat1u lrabku,s sotution
i ra. .ri"1irr]rfirr *.rd.:liaJrsrlou. Iu urfi rCaLir finrJfrn3u rar,lro .r'ru r rrans-
mittance d Sao urlrr rln: rfiut.trl'unr.,:rsdricrn standard ;urve

Han-lryrfiaoj

' .- -. .J-yiu-r'r tutnng'tu ro1tl9'rn'11 1: rl) {ylut.rt: anemJ-a

uo\r hypocno I es terol-emia qsnirluifirrJnfi (Hb>lo nl!%l
rHb<IL ' iu%i i]$ffrn11

'iuq'lurint lorqtrui
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I5 0 d1r'l | ) dinrr: anemia (Hb<12 n;!%) fiqtffinr:tas hvpocho Ie s tero Iemia

q.rn i r1u {.lnoj.uru na (Hb>12 ntu%) rtiufiu usi r fiu'biLi{n rvirlu r6n (lrJd r) rra:1u

r6nn4.: (orqriiriT L5 fl) din, r: anemia filqrifinrrtas hyPochor e sterol emla q'l

nirlur6nrlnfl 1,,61nnjr4r (orqdrud 15 fl!'u"ll) fi rtiui'u usi r fiu'ld1j{n r rirlu I fin ( J

d z)

uonr rn'iuiltruir': sfi'tltlo't serum cholesterol (-Xi I s'D') 1urf;nfi!nre:

urr.rtu ua:1u{lunjdlnr r; anemla i::d'ld'rn j rnudfl'::li'r'r hemoglobin rJnfi lnuntfirt

d ,3e,szlzg.a4 ;o 143.66130.08 1urfinzru, 187.78139'69 io 192'54!4L'94

1urynq.r rrn'1uprufiirlJcir.tfiu6onu I76'48146'99 ;a 17?'Bli41'04 d-:u1u rinnQ'r

,da.:ornn'rueu sample riou tfiu1rl 6'r r fi uu fiulil:'i{n ner:L unnir\oo{ I tfi'u serum

choLesterol 1u{d6n',-,; anemia ttosnulnfid t douilrvro aauvif idfin$;'r xujr1rilfu-

ai6'rynrsoi6 (P>0.05) \tr151\:fil) ua:nr':f,qtifinr:tos hypocho ies terolemia

(cholesterol< l5o !n,%) tl'lunudinrrs anemia njrlunu nfi ]aunrd'':dfio 69t ia

s9c 1u iinn,ru, :ot cia zat 1u{lnninru rrn: lT cio r2a lu{lnqfQs drn''rlorn-

ci.,.rdud i iauh!ernnat uvrrsafifiuie rlir'6jfifiuahfiqnrrrra6fi (P>O'05) \n111\:fi 2)

-: -t 'l - lll_-- 
',rn',.,ninunrirta':{fifin't1; anenra 'lunr:flnsraisfl 1urfin'5ifiarori.oa\:'::-

fir nemoglobin <lo n5!% ,ra:1u{1uni6a tarnezat:::fi'u hemogl-obin 'rz n5u% riuli

innr]Jni.nsro.,: wHO !!a: r: r'L inli rq rn aran.rrnaat o i.:d'l6riaot'iri r fiu'jr "luneilJCt'eour':d

iurv:lnrrfinutd 1urltilart anemia fr'r1u{rQl*a: {zr o l;iqrifinr:tarr hvPocho-

resterolemia qsn-iT 1u{tii::ltr.l lo'l hernoglobint}n6 lnut-rq: rfiulirlnlur6n un'

rdouiulrnaoryr- safifi urier.J: r nn j lrjio..,rl unndr.rfi'uluriuahfi'n}r rsa66 (P>0.05) 6"r

a"q i ih rr',r r: j,lf eir.rfi'eal'r.:d r':rut ru1llinr':flnutfiaiueuriou t fiulrJrta; r: rinurLuri-) I arq

nurir,,ie.:fiulrn rfir.'trl aafili'ornn,r. finur'lun*ld fi r,5uuu-rvreldr:drtu;1; r:T vrhn r':flnur-

sio"l LflLr".'urufiet Jr.rfi:., rnn jrd *a:rhllndes or qou'biuour rnnjrd fiar. q:de utjttdlti rft'

1itnl,ouii.ldui, r e rudlf,'uii'::ui1'! serum cholesteror fi'!'::d'ws\: hemoglobln uo{

nuln6 .ra:flufifir '11: anemla r; r rfu'l rjfu'r 1rJ1n

' '-h.rdr.i, {t: r nn6natjrtnd': i rlun {1fi'r otir sri t':rui:lrv'rn r':6nsra 3sd r':rr:rr'rrr

nrza.: serum chofesterolo; tild'uneuarq (1unr:etrd 1; d'o61n'nr:n:sn'tfi{rnhnr':

finuenudu 1 livri'ti(e)

trnollrrErpr t mg/tvv mu
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ABSTRA

8I

SERUM CHOLESTEROL AND I.IEMOGI,OBIN LEVELS

Suchada

Nantaya

Prasit

*
Tawarat B. S.

It
Chanarat M. S.

* at
Chanarat M. S.

An association between hyPocholesterolnemia and anemra have been

documented. serum cholesterol and hemogJ-obin levels were deteranined in

412 lowland and hiLl tribe residents on northern Thailand, aged ? to 89

years. Serum cholesterol (i lts.D.) was rnsignificantly decreased in

anemic children (Hb<I0 g/lo() ml) and adults (ttb<12 9/100 mI) compared

to non-anemia persons t 138.92!29.64 vs 143'66!36.08 in boys (aged < 15

yrs); I76.48!46.99 vs I77.AA!44.04 in males (aged>15 yrs), I87'78!39'69

vs Ig2.52t4L,g4 in females (ageal>15 yrs). Hypocholesterolemia ( < I50

mg,zlOO rnl) was frequently found in anenic lndividuals than rn nornal :

69$ vs 598 in boys; 3og vs 24* in males; l7t vS 12ts in females' since

serum cholesterol level was affected by nutritj-onal status, endogenous

synthesis, rate of catabolism and genetic factors r it is probable that

the assitional factor causes hypocholesterol in anemia is the plasna

dilution effect,

' D.p"tar"r,t of C1inical. Microscopy, FAculty of Associated Medical

sciences. Chiang Mai University '
Department of CIinical Chemistry, Faculty of Associated Medical'

Sciences, chiang Mai University '
Research Institues for Health Scj-ences, Chiang Mai University'
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llurur flq'r::ni rvr .u. ( tlaianr:urvrJl

run't qer:oaqrrau -lr.u. (tna0nnrrurna) cert rru'

unf,rr.io

ntrt luu tfi ut-t l6tjou rdo Mgcobactetiun Teptae

rra: ziehl Neelsen lrn skin smear {rjeulra r {ouuon lepromatous le-

prosy (L.L.) 68 -18 .]orderline LeProsy (B'L') 8 :1u rrorrio!1{

3a $a; o.o3t Hct "lu 95t ethyl alcohol riuriiar decolorize rra:1d

r "ar de olorize u'lr'r 3 ua: 5 1uT fi r1n1flal'siolthi liri"rtl r 3 t acid

alconol fecolorlze uTu 5 lurfio:tfin over decolorize fitraoslt lulrar

i'riefiu rda rrJdr.rulr'l{ o.olt acid alcohol nuirfrtraotlG r fin over decolo-

rire riounir'lir]iu'r 3% acid arcohol ua;16iiur 3t acid aicohot' uiea

r rae6r.l r16o, 3 1urfi rJ.:rngirfisaos 16\j*nnq'rlfiu'rnrrn fi'.rriun r: tio:.1 rdo,vg-

cobacterjwn -leorae 
-lnu,lt Kinyoun sa: Ziehl Neelsen 6tr'hil sirisaolli

!Yrui

16o gcobactexiun .leprae t rJuar tnqtroll:a r{ou (leprosy) llansen

r ifu{iunu1uf, n.fl. 1874 druansLi rfiui"r r dolnuJolrieufi acirl fast tdast,n ltv-

cobacteriun -leprae tifu weakly acid fast organism i'trriun r': Jau acid fastci

, itr.,l:iosliatd rr!rca! air{uforrr{rJ6nrr r qlr:I:n t {outlnc:1{i6 ziehf Neelsen

ahnlul':'llruT uradeluliat Kinyoun

ainlu.rrul{t,d lirtFur.r rfiw16Jou zieht Neelsen fiu Kinyoun rCor:flnur

iT 1i1# r nlr:a#o:uhrrlilufosrJ4dfr n r:riolrJ

1nul6 Kinyorrn

nr niorladelvr urn60n no; tuaOnnr':untnli ux1ln u1fiu t iu\t1nr;
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. i .. lll!'.,.!.1!r.
jnua:ltnt:

#f iritu basic fuchsin

L el_l:Sr-se1
basic fuchsln

. t.
a:a, u1u ethYJ-

ti! 5t aqueous

2. Kinyoun

fifl absorption t!t11\ 552-556 rnu

3 nf!
alcohol IO le.
solution Phenol 90

8. !r.

!4.

basdc fuchsin '4ryft
' e;a, u1u 95t ethyl alcohol 20 'r.,e.

ri'rnlil
phenol

3.. 3t Hcl in 95c ethyl alcohol Ba! 0.03? HCI in

ho1

n1r: rrlu! slide

'!taon
::l

95t ethyl alco-

alc9nol uaou tlt

lll \0

ir . Oufi':nri.rul r enlfliosne: r fiu r{olfitriu riatiosfi'u tioioon

n . I a1fi nnlna\luuAtfiflsdfl!fi \tdu dermis ua-rnrluia[l riolfiriloonlrnepi-

. dermis ua;fla atulla
sriae \iurilluu'r:-
tl-nd'.r '" (FqrJ r

Frx smear Inun11e'u Lr{ao! 1I.
2. i1n;'lua basic fuchs ii 'r1n{ui6 ' ZiAhl N€elsed " r:do.rillrtcdr1i!

tior-,,16 xkryoun -Liiarrrult rfuao.:f flrirearurudrcuro 5 urfl

Srsiauililflaenlforodqa . ,...- !
3 l|'ai 5ir.:ieu acid alcobol o.O3t ua: 3N 1ir rarlunr:irturu

iu,fl (rdo.:o,n'filr dtn* sltde u1\u.tn)
4.



1. Innirrn ldfixti rla.rlni 85

Cd 15 ot rld 2 ona.ri! 2525

r, t1.0t1aju1

6. riaufilieu Melhylenc blue
j. iesieuriluac*{dsl51fufs

lrfl I ucn.rfi.rnxl sne?r slide

i -'z'iiitr

$acni uuri\ttto!fircrir.rn': r q

'1 2arnv \-/

'' r 6A.)\-/ \J

3

6

ItJtf 2 uansdsnhura .:d r fiufieoJrurripl n^ rdu ,vroa""t1riun leptae

lfioc:1irrrljr o lariurrrrntieulrtoriry.nT tr . .



ri"
Nen'llrnto\t

].-''^1,

rlu r{unr!'!!tr.r Modification of cochrane's indexn1l0,1u! 5rrqe tta:

- Bull Chiang l,tai AltS

vol 15, No 2, Mdy 1982.

ciueu r{odru

toera !oduto\t nicroscopy field
ioea roduto.r nlcroscopy field
ialta roiuto.r nicroscopy fielcl
itraiqliui,o.r nicrosc-opy field
ciofla rqCoto'! lo nicroscopy field
r'osrarodu?as loomicroscopy fietd

i'noo

6+
5+
4+
3+

l+

urnn'jr 1, OO0 tre

r00 - 1, 000 fi.)

I0 - 100 q1

l-lo f,r
1-10 d-t

I - L0- i1

0

l+

3+
4+

r1't1\rfl I nr:rtFluutfluu staining intensity ?o\r ltgcoDacteriun Leprae t1n
skin $ea! ,dadouieu Kinyoun $a! zieh]-Neetsen 'lau1i 3* acid
alcohol u,a3 decolorize uru 3 lurfi

Staining intensity Kinyoun ziehl - Neelsen

0

l+
2+
3+
4+

t
I

L2

27

IO

I
14

2A

I

Total 5t 51

'.;,i+* {ffifF.

nrrdru rdoq staining rntensrty

Litadua{ r au f,o

lni*nttr.r .1

laiuas runarrr

f,afiua.r r il{u
iliursaa



1. .rrilinriu nJ l6u.!1 J
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87

,nrr rrrfl .2 nr:t luurfiut staining intensity to\ }{vcobacteri un -l eptae 1']n

skj.n smear rdor]ouiru Kinyoun u;! ziehl-Ne;lsen 1ao1i gt acid
alcohol ua:!irrar decolorj-ze 5 lu, fl

Staining j-nterislty Krnyoun ziehl-Neel-sen

.0
1+
2+
3+
4+

-0

0

,20
c

0

5

10

I

Total 24

nr:e.:H 3 nr: rrjluu rflutr staining intensity ?,s\r f,garohcte,rj urn Leprae a1o

skj-n srnear tdorioliru Kinyoun ua: ziehl-Neetsen lnu1d o.o: *

-acid alcohol *av decolorize uru 5 '!uT fi

staining intensi:y Kinyoun zi.ehl - Neelsen

0

0

o

I

1

0

total 9
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Kinyoun !ta: ziehl -
ir.tfi'u qas t 1ar dccolo-

rr:'r.ri 4

ia, .ro

$a;
ga3

4+

alc = alcohol

sec = second

VoI

nr': t tFiuu tfiul Bacterial rndex rdorioliru

Neelsen l nuldneru r riur]u?oN acid alcohol

rize i'tsfiu

Bacterial

3 t acid

alc 3 sec

3 t acid

al-c 5 sec

0.031 acLd

alc 5 sec Ib tal

Index z-N K z-N K K z-N

6+
5+
4+
3+
2+
l+
0

L?

l2
6

6

IO

I

6

13

3

9

5

3

IO

3

3

3

2

5

3

4

3

I

6

t-l-
II'
t-

7

2A

I7
9

I3

l

1t
29

I9
6

l3
6

T1]tal 51 5I 24 9 9 84 84

K = Krnyoun

Z-N = Ziehl-Neelgen

nT:dTualaifiu tfhnr':n'rrurr tosi"o''rl r{li" tt'ir1r oslftiuo' L+t 2+' J+

4+ d.:g;e:auascvdruErfi'u rT nne'u t flur'ls ri, t"utru l+ ua32+ | flultidthunel'!

r+, 4+ tr#iT u urin-t:dru ugitdori0sf saerlfi'tloloe'rlutttr'r'r uieo'ru o ' r+ -

r f,unrttirufhrroti.l'onlclicrnnu'h;on!ur'n I nu rn1:na1\ {ru5n rdo':1nri l0u

{or L€Pronatous leProsy (L'L') 68 51u Borderline leprosy (B'L')

1 1:J aulrifi\x! n 7 6 i 1 u ! 1\r : 1 ufi r fi lrf,eo Jrsrtec{imu r rardutrvliii't

crnnr':1i 3t acid alcohol decolorize uru 3 lurfl ua:qn, u riliutoll

(staining j-ntensity) dhfir t{tr nujrnr:'ndiauirvlrotru ( 3+ *a; 4+) r1n

f,'eotirtrrerfi.nrit 51 1'lu lri0rerrtulntirtrfi'uf'rn,trr.rd I ua:qrnn1:1i 3c acid

I 11|J
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alco.;rci !!a; oeco-ortze ulu 5 iu1fi c,,1nfi'e oJrsvt'u"uJ :riau 24 :T u xuirnrrl tgll

liuOOsR finyo,rn t:;ytuuagiSfirflf, airalt Ziehl-Neelsen C:finflin-,'r Ljnfidtrq rrr.rd2

. rdolin':nr{oqrsasnr6o o.o3t *a:'lirror decolorize urr'r 5 iu'tfi qrnd"rotir't

n':?o 9 iru rJrT nne afisaotlifinfla, tL.trl tliauliurisaat16 fi'snr:rsd ;

rdortFlaurf u]Jnrrrlui,r rdo (bacterlal inctex) tJo.:al oirf.rnl oli decolo-

xize 6tu acid al.( ohol luoe'urdrLdl 3s rrat o.o3* 1rir,aTuru 3, r luefi c,rn

i'r otir sn':-:qtlui!1Ar El a4 ':ru .rir r ihrfie r atd'l:.irlnnsi, .rfi'u1uuiefif, fi'rnrrrsd 4

i,rns'trr\d t nu 1 o'lari! staining j'ntensity rflu o f,o rdofiniih r$u:ru

d iffurx:r: rriq"hi rfilt'i4.r'trinna acid f ast. Nvka, Harada {.r'16'antlriorlalGlni

lnunlr oxidase riudou l:Jal acid fast stain rCoc:1it*u acid fast bacilr:-

rr. ndu

ornor':T sg' z nd'sqrnli 38 acid arcohor uru 5 lurfl vrliriB Ki'nyoun

A;ianj. z.j-ehl-Neelsen rinriou arqrifu,ul'l: Kinyoun lneru r riu4otfrr.rrnn-jr

ziehl-Neelsen

trnnr:r.tfi 3 lrr! 1 :rudfi staining intensity l+ f.:aosiSd tda\crn

oladdi cerr riaa fi'srju r do decolorize 6.rvri'lf6ort: inlrJnrn:rudu 11i

firrriun.r: Jarfr1i Klnyoun rlas ziehl-Neerse'r'hi'lrisrnncirsfi'u rrcii6Jolahfiq

niefia lcdo.::sislunr: decolorize kilf r fiunlaanneel rrilriugo't acid o't l:uilf
n r:riauvisaa s161i1fi hiln r.rl onnnrs fi'uor:r r:nr.i'trllitioufranrlr!.ran't t 5'rrr1 rla:l{unu
'hiI':n , ioulir fluotir.:fi
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.,dABSTRACT
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4-

COMPARTSON OFISIAINING. OF MYCOBACTENTI]M I,EPRAE'i

i{qntana Desunan B. Sc, (Ued.Tech)
il

. Netr SunaDkrughasn B.Sc (Ued.Tech) Cert.I@.

The conparison of staining gcobacterium Je.paie by ziehl-Neelaen
and Kinyoun Method; frorn 68 cases leprosy alid I borderline leproay lrere

stained by using'3? HCl in 95t ethyl alcohol as deiol-orizer for 3 .nd 5

seconds. The both rnethodsl bacilli were over decolorized by 3c acid al-
cohol, at 5 seconds. In the equal tine of decol,orization ziehl-NeelsaB

metlrod vlas over decolorized than finyoutt nethod. when used O,O3t aoid

alcohol. as decolorizing agent for 5 seconds the both m€thods wele les€,
(over) decolorized than 3t acid alcohol. The both rnethods of staining
were not difference. found the bril.liant red slender rod of tlgcobcte-
rium Teprae in solid, flagrnented and beading forn. Each of th€lr ca.n uge

in the laboratory for diagnosj,s and prognosis of leprosy.

*
Department of Clinical Micloblology, Faculty of Associated ltodical
Sciences, Chiang Mai University.



unn.}.lNld'rn'rl

n'l10ritrr41 cysTrc frBnosrs lurdn

?1ifi r fiu.:f,qllrla ,ru . ,lfi .! .

Cystic Fibrosis (Mucoviscidosi.s, Fibrocystic dj-sease of the pan-

creatic Fibrosis) r iful':ndrir urnanyresn.:.:lr{u j d.r r liu rria rr fi'u Exocrine glands vri
lfrfiufurrruioi'uaou'::trurrr:rf,u$ruhua;eia!rnda lnun'-:lrjr: r i!i'u1u{unr:n d.,q;
nu$a-rnrrfrrdio s'r:iardar{oirlurrrrfiunrull flriiriaurrnfiuo'ourio r r fiut r[ac6aer!
lerion-r, liau ir rnnlu{lnnjds r fiumu r:vrhbiflnr:y"ra.r anr: rrdoubrsalf,roq{ rirOar
:rr:nrrfhr carrier lul on.raliqnn:I11:nd fio t,a 1.:ndnuiqrlln r:l,unull:trr (ceu-
casi-an) q'tucfifi I:7oo 6rr lr1O,00O r finl rint:l,uvrr.: n 5orf;n iunrjuare *a:lu{hd
fs'trir':rrar r nq uri{n

a,ln'rl r]irr:n rf,'lir ur]jrr:fiuory r r'l riua: u6.: u.:s lotiou 1 neu'llr5e udlri
gLi rds x-ray qr:ruir aas or u*'r'rn'[rJ ua:'hiau'r raro qlnr::rar 1r'-rueuurn ua;,
0ndurniu d.ruta.r6s pancreatic insufficrency ni'.ro rnriu I fl l:ruir BOt torr
nu"hi l:I! t.un r r duefir;l:nrjan ua:.::r-tr.ryrrr rfiua1H.t: fl.t.5n.:1ix.r vitanin A lre: vi-
tamin E c:rrui16riou.J rudyrn Vitarnin A [nn1:s.]n Vitanin n l: r f,u'l riie rcu

sh,eat chloride ?est , 'lunuli'drflu cystic Fibrosi.s r:nrirltfture
2o\ sodium $a: chloride grrnirtlnfilrn fi'lriunt.:rar::fi'u Sweat chloride irdteru
o'rf;rpluaufiasiur: rr5u1:nd lnuranr:1urin 1 i6nr:uruJ,r'liriu z a'eu f,o

1. Sweat Col lect ion
2. nr:l rn':r;rinr lr.l-rn chloride 1u rndo

Sr.reat collection , l{ earasyurpathominetic aqents liuri pilocar-
plne r flhrf,'evrhlfrfin r r{olurhurnirrdiosnr r lru1d'ierfi'u ra{s1fs iontophoreais frcl
1i airect erecrric currenr nirlfiru, rColitlu rirqjaerrr.r 1rir:u:rear*u d.rr:yri
lfjr.rn'rrerin rndolitFllrsro r fiurr a'rn{unultilniu rCalie-rnrr:inr 3rro chroride

r n{a.:0oddnuilfr fio rocat swearj-ng 1aul61.i'n:; ual ririru erecrric 2 61

drrun:fi1utunuld technique dr,!un iontophoresis lruliuiuAriet pi-Iocarpine

n'ra-?1 | nlia0i arc runfianr,:u vri ur,lnuriu::f aa
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i 1.!1;1;ilf31u1nuu;'rund\"o\rutu dru6nri.ru riul.::1ar.: riLirfirr ionrophoresis ro
uTfi rdol# prrocalpine 0lieuhnrlrr ua;r:uilf r fi' rrdaduluu i r.:naiu lnr:ual*
.irstl r -:r'rd1d piloc.rpine 1;arie ua:fan.1r1i!1o chloride n er1i in' r nCo.tfioJ.rli

Method by Chloride Electrode Instrunent (Or:on)

l, li nilocarpine 6l r {r4ifirnrlv!as aruu?lu 1rui6 iontophoresis (e-
lectric mrgratr en) l.rtrr..d :

2. 11\C,rrra.rdti rSnlirr0oui rro pilocarpi.ne 1rjuiun:;nrrin rrf,rli
3. nl1e!1n.:lluuoN electric fnul{ st"ttaa.d dy:rlne.1l ,riudutou

chloride |,ril 20 ua: loo rnmot/t

4. ri'ltrnri iontophoresis IO u1fi r o.') d,.l'r ataf,aa oncrnnrrf! ua:e..I., e-
lectric arruufirnf,.rdrjuie u r r{alru r5r uirdrurirn-,rl r riurjurar: chtorid. 1il ln,:,r,

airluirtorr swear chlorj-de dr rfiaer]o'rfi'u cystrc fibrosis (3) rui\rdto
96c sa\, t;n flf,fJir s,.rs61 chloride riouni., : r-, 

^eq7f
4s so!!;n neiir sweat chlorrde 60 nEq/ I xlarioanir

nul,ti cystic fibrosis l:nufiir swear chlorrde I yi.rfi'U 40-15.1 nEqll
q rnn r':flnnrlusru nf,drrfiorq I rtu 6.t ao 0du1r.t (o) nur rirrr ar: sr... .irto-

riae jlfirrd inr':r':d r) ui1unu1,i cysrj-c fibros:-s orq I fu fi\r 27 fl nr:irrirtra.r
sweat. chloride !f,ud (nr.:r'rd z; ain tu1u4.rf,lasau1d cystic frbrosis nuirlrir
n ieun6s fir.l1unurJnfl (nr.:rrrd:)

i q r:r;

n11n111111 chloride lurtda ilnerllifi'q1unr.:lfltd'u cystic fibrosis to\!
fiudsu drrarrr3unir 1:a rnucoviscidosis l.: ndc:ru1u i 6nrr.:n ua:r5nr5n dlr:!
inutuso,ro,lt f;a ri'al riu ua:iiqrrr::lrn (bu1ky diarrhea) 1:nsrnornt.: (inlnu-
trition) f,'e r nfiar: ?Or obstructive jaundice 1.:nrurnreu(diabetes mel-litus)
ue:l:;tlorr r {o5s (chronic puLn xary infections) r:xujhi'-r rson (mucous secre-
tions) a;aldfiudau ailitSn vio iit uasdan d.r r iua,r rnqnili r f,;nr.:qai'uua:n rr6n-
! a! (obstruction and inf ecti >n).ir.rnru1rjd.u.tr:nriaro mucous uaflqlrnitr dsnr.:

nrrrRn nilunr:fii rniol nu5nr .:l: J r eu sodiui ion !ra: chlorice ion lrntfiul
1u::njr!5srhn sweat chloride "ltl:jinir 40 nEq/ I aultidgarnr rroll.:n nuco-



1. rnn0in'r?trrrrri riu.rln;
0d 15 cfird 2 rnrnrnr zszs

rr:r.rd I i-|to\r Sweat chloride
duals) , Age vS. sweat

..r ,.{.- ,. . ,'

93

lunurjnf,

chl.oride

(Non cystic fibrosis indivl-
(pilocarpine iontophoresis)

Age Sex No. of
Persons neiin 

vr $re:/ ' c n
range

I day-6 Cays

1 uk.-3 wks

I [8. -2 mos.

3 mos.-ll ntos.

12 DS.-23 nos.

2 yrs. -3 yrs.

4 yrs.-6 yrs.

7 yrs.-Lo yrs.

11 yrs. -14 yrs.

15 yrs,-I5 yrs.

L7 yts. -2 0 yrs,

2l yrs. -25 yrs.

26 yrs.-29 yrs.

30 yrs. -39 yrs.

Over 40 yrs.

43
35

64
54

r85
r16

511
309

339
252

317
225

342
222

215
1.7 3

100
68

2A
1t

19
5Z

36
44

33
.45
143
r36

9l
80

m.

m.

m.

m.

n.

n.

m.

m.

u.

lt.
f.

tn.

n.

m.

36. 5
36. 3

27 ,O

21. 8

19 .2
La. t

19.9
19.2

20.5

20.8

22.6
24.r
25.6
25.O

24.8
zo.o

24.9
29 .5

34.1
.5L.Z

32.3
31. I
32.4
32.O

9,O-52.4

6.7-43.2

't .o-54,9
7 .a-46.5
8.9-50.4
8.3-52.8
8. 1-45 . 2
9.8-45. 0

'7 .4-49,7
6.4-34.2

8.7-52.9
ru. J-)lt. u

6.9-67 .8
9.O-54.0

12. 3-s8.3
ro, t-58.0

lo.3-75.6
o 1-o7 ?

s.2-75.3

9.4
7.7

i 7.s 
lr i.8 
I! a.7 
|

;ll I

;;:;l
l'l:;l
:,::: I

;,1:l I
rrz.e 

I
! ra.2 Jrrr.o I
trs.z t

;ii lf
tx.o Ittr.o Ftu.: f

17.5-50.4 I
20.2-49.4 t

7. 3-50.9 !L2.7
8.4-47.O r10.4
7,O-4a.2 ! 9.7
6.3-48.1 ! 8.1
8. 1-s1.0 ! 7.7
7.6-52.6 1 8.0

Total No. 1 41269
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iT tor sweat chlorideluauhi cystic fibrosis (Patients wi'th c1s
c+ i. fihF^<ic\

Age vs. sueat chloride (pilocarpine ionLophoresis)

rr':rlfl .2

No. of
Pergons

mean cr me/l s. D.
range

I day-6 days

1 rrk. - 3 wks.

I no.-2 nos.

3 nos.-11 mos.

12 mos. -23 nos.

2 yrs.-3 yrs.

4 yrs. -6 yrs

7 yrs. -I0 yrs.

LI yrs.-14 yr:s.

15yrs.-16 yr:;.

1? yrs.-20 y:s.

2I yrs. -27yrs.

f.
n,

n,

m.
f.
m.

m.
E,

m,
f.
m. '

f..

m.
f.
m,
f.
m.
f.

T2
L7

22
20

20
2r

57
58

46
33

))
45

83
78

89
'70

53
35

33
tl
2L
I2
17

8r.o-155.9

99.3-145.2
/ 6. b- t )at. /

or 1-t qt q

9,1 .9-137. o

1 '7 .2- L4s .5
aa,7-L69.2

90.4-f48.3
9r,5-L47,2

8L.9-r72.7
8I.4-r?4.0
88.6-154.l
vu . /-.Loo. o

84 .5-I59. 3

85.0-147.9

77,3-L67;9
86. 8- 157 .0

81.9-152 .4
10r.6-141.3

94 . l_-14r.6
92 .5- L34 .5

/(). J- lJar. u
84.4-L4r. O

II5.2
LZ). L

I27,3

rI3.?
r17 .6

I09. 2

112.4

115.t
II7.I
L20.9
t19,0
120 .9

120. 5

t18,0

lt-5.1
r19.6

L16.4
1IJ. f

t 2I.0
120.7

11r.5
!18. I
tI9.8
lza. I

!17. 0
!14.5

!L6.2

tl4 .8
r 14. 3

!15. 5
+t 2 7

r 16. 3

116. 6
!15.9
rl5. 4

!L>. a

tI9.8
rI4.4
tL"l .7
r18.9
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rirso,t sweat chtoride luryrito.rauld cysti.c fibJosis (Sibtings
of patients with cystic fibrosis)
Age VS. sweat chl-oride (pilocarpine iontophoresis)

t111\tf, 3

Age Sex No. of
Persons

. Cl meo./lnean - S. D.range

1 day-6 days

I wk. -3 trks.

I rrc. -2 mos .

3 rcs.-11- mos.

12 mos. -23 mos

2 yrs. -3 yrs .

m

f
n
f.
n,
f,
n.
f.
m.
f,
m.
f.

t.
m.

t.
m.
f.

L4
6

yrs -6 yrs.

J.j

29

32

2A
26

20
25

64
54

40
58

22
26

15
t1

7 yrs.-IO yrs.

Ll yrs. -I4 yrs

15 yrs, -25 yrs

22. r

18.7
)) '1

20.8

23,6

24. ).

26 .3
tq _7

30. 2

)'7 q

25 ,4

L>.2->3.J
16.0-39.0
rJ. /-4d. y
II.4-4t,2
12 , L-46 .4
IO.3-42.4

8. 4-40 . 0
9.0-48. O

7.9-38.9

9.6-44,A
I0. 0-38. 5

Lo. 3-44 . 9
9. 0-48. l-

10. 3-46, I
8, 3-48 . 2

8. 7-48.0

LI. b-)J. b
LO .3-44.2

+q7
+a 'l

+11 a

+1 i

18.4
18. 7

17.1 l

!9.4
11I.5
17.8

!,. I
17. 3 

l

r7.8 i
18.7 i

I110.2 
l

19. e 
i
i+t.| o I

Itg. 9 I
I!10.o I

13.9 ,l
I

Total No. 6I5

viscidosiE 1:u sueat chtoride Levels {\t!1nn-i 4O nE9l1 rrln
nT :1q r ia radaoonl rhre.r rrdolrn l.rrlu r f # t frualaas r ttrnr.: shock
!nt13!n'rtiqr au I nAouln n1?3dri l dsfne:qqrfutnial.rnrfiulJliuri
disn ua:n1:t,'lia;f !uto\, Adrenal. cortex

dirtlrld,t rnqn,rl lflr cystic fibrosis airuffu.jr r Sr enzyme

dr:rflu defect rduefi'u peptiae parr go\t glycoprotein (2)

rdowrntadl
r 1e.1o.rtl]fi*
hygnthyaoi-

cre tect g4fin?'t
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gr!

:,-:1 :- ir. ,:..r,: ii

9-;'4

:ttd 1 sweat test, pj.locarPine iontophoresj-s

cystic Fi-brosis rflulradd, unoix 1\rn'r'ruthr; ds r duerio'rfi'u Exocrine

gtanas vrilfiraio Pancrease, ResPiratory syslem uav sweat gland deul-.|nl:

iuluiuyl,]:n dlr:rulornrr f,o on.rrlrr r{o r{ofrlurnrt riuu'ru1r lriitioorrnfutioulri

)ro Ba!i1;on?1!ios iroa 'lrr,T t oulonradSnr: r fia1 ddli 1:4 1urruartre rdu

British, switzerr rnd uat czechoslovakia nv'irqrTfin, 1to'rlradd1i tt loo 6'r

t:lO,OOO uonrrnnulur rtnuir g.rnuli1u'Iu t6n 5unrir:orr ti-r rfin1u{vru rn'rlifnrr
riaronr: t ndoulnrgorlf,eaql ilrfunT:n:rc cys!ic f ibros rsl'r6rretrailhtrlrn 1u

an{!orr.llnl rf,nfi$nrr r{vrhrniau 1 .r liu'rfiunet r lunrulr urr4r;dn.i.:!11; fo.rr5r nrt

i.r1efl1 cYstr-c fibrosrs lrt nr':vri sueat chloride Test 1tu1;5c iontoPhore-

sis rcor:lirrruir r fin rflu1:ai nlo r rhir , i'rLildir:linrcl rhrto/u;olil r :1lnlllnul

oT nrr uiLilintrlc, r$lta\tolr r: rirird
r1r': drrfirea;ioul rJfi.r r l':n1firtt w1t;?u

S+,ir sueat chloride q.rnir 6c uror/

n'r'tir iulrflti rlu rrarrfstos0rM'ln1 ua;

lrtufi1luruUfhl':n cvstic fibrosis a3

$atolactq\r6\t IO0 - I40 rElol/l



-r- rnn0nn.r.rllrrti rilo.lh:-

dti L5 oljud 2 rqBn1fllJ 2525

nr:i.bsfi'unrr rflnl':nd a rqlai'l;'1nunr':n:eqr, t6ndtSu heterozygotes !!49

r 6au rtrlunr': uisrrur:u jru heterozygotes d.rr:rni1ifiqn:lr' r fiu cystic fibrosis
16 ahr5u"luilrs rnt tuatfir. rasd5! ! Frd dr'hiin r:aireldui'li'o lurrnhlnruawssli-
r 6unul radriouurn ua; drtl:.;finr roh:ro tCau: rtfir t atduriuou t eunufltru'{1uso\t meco-

nium ileus rT nrJ:: rnafrrJu I :,rt, (Kobayashi et al, 1961)

ft+r"r rrirllu

97

rinlurirrlntoo.r sweat chroride 'lurinlnu (l) o,rq 6 - 12 I
25 r I0 r Egll .

-rgrar:5rs6.r

l. ic.rr.e. u.:.e.{uniiSrnd rnrnrdui i-rrJnf,tos6 ranlnidui sor rtr.rJolu r inlnu

qur:t':vmani tdu 4 lnrln,:ni:rfil:rv, dllurninr:il{ ni1 2494, ;.r(,2523

2. Carter, O.C.r Genetic AsPects of Cystic Fibrosis of the Pancreas,

Modern Problem in Pediatrics, vol 10, Rossi' E.' stoll' E.. s Kanger

AG, Basel, switzerland, p. 372-37at L967 '

3. Ibbot A.F., Chloride j-n sweat, standard Me thods of Clinical Chemis-

try, vol'.lme 5, l4eites, S.. Academic Press, N'Y. p.. IOI-110, 1955.

4. I'lolf . L.P, : l.lethod and Techniques in clinical chenistry' wiley In-

terscience, N.Y., p, 124-L26, 1972'

5, Holvey, N,D., The l4erk Manual of Diagnosis and therapy, Merk Sharp

and Dollnre Research taboratories ' N.J.. p. LO6A-L072 | L9'72-

6. shawchman, H. and MahDodian. A., Pilocarpine ronl--oPhoresrs sre't
Testing ResuLts of Seven year's ExSrerience, l'lodern Problem in Ped'ia-

trics, vol. 10, Rossi, E., stoll' E., s. Karger AG, Basel' Swi.tzer-

Iand, p. 158 - 179, 196?.
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dor q r :ui,l r : : q nd'fi'u {rJ-: u1 : nd,r'I 6'rlr s Ljl r n fi ria u

J c ?1 3 < t - -J . q - - I.ta\) n'l1 l{lt-tlj:}t1'11t'llariiu\tld: !nurdaufl tnlrm'l t tniIla lnrj-ru-{
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{-E-3ru; : n'r?:l aflte,rlie oar rnqir.: 1 riu nuiriqrlf,nr':iaurir.rq.rluaulvru rrrlau
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oP?rMr zATroN oF Box rEcHNreuE To REDUCE FEr,tuR DosE rN RADTATToN THERA_
PY OF THE PELVIS

' trollin, M and Kagan, A.R. int. J. Radiation Oncot Biol. phys, 5:553._ 6
L979.

mrcoruf.,lil frrr pervi s 1u{rJeul: r 5rrJ-rnla1nlnu1i sox Technique f_rur
c vlitur.tilr;eun, :o'rllrririru rvrn0niesfi'u rernur '[iirflit\j r virnulialurfl r ltuu riuu
nr':o'ruiri a l! ua:lilrrds€ni,r.: 1 fia

,tGd I 1i ao cm. source skin distance equal girrcn dose
1td 2 1; 80 cm. source axis distance equal air dose
t6fi : 1d ao cm. source skin distance equal turrcr dose
);jl 4 1; BO cm. source axis distance equal turcr dose

a alrnn e: niueori.: 4 i6 l'|u1;fNa 4 lrvp n.| femur dose n1\, greater
trochanter rfhr rrla{riuil,o.r dose n,:\) target volr.une (pelvls)

i6fi I 1; 4si,
itd 2 1; 53r,
,r6fd 3 '16' oas ro:
i6ii 4 li' ees

hiSsa co-oo lfi0ri6rrs ruriin dr 4 MVp )
i6ri 1 li' adr.
7Gl 2 1; ssr,
Itfi 3 1; 6.tz $n;

'ttd s 1; 7or

rc rfiuirrtltl I fenur aose riidqn uonrrnddvduoqjrhlndrrl.rutoslsldl.i f.r
fid0rirr 

'r 
ruii ri-r percentage Depth dose l:ii ltiu co_60 rr:r:osrfu femur r:

lflvLrf,rLrnnjr rdo1ri*td6n*rsrug.rn-jr rdu a uw $R3 24 MVp.

di$ral 1 nnl :fi neo.: 1 i;ld
t. Box Technique lauttd f cclf aose d renur n\qa
2. Femu! dose dyoqjfi'unonto.rlsadliti'rlir.r*rf,srrrun\ fenur r:li

dosegrrni,r.:\Endlrruls .
qu.riu irrr::slnrj evr .u . (lrrd wft )
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gharqing annual Incidence o: Hypothyroidistn after Iodine-13l TheraPy

for Hyperthyro idisn, l95I-1')7 5.

l,ars-Erik HoIn

J. Nucl, Med.23: l'08-Il2' 1982.

{r eu.r'rul imin r :1 r a r r :rieflgn r : t fi rnre : hyPothyro idis a ndsttnn rt'Intr
hlperthyroidisro ira r-r3l 1u{thurisrur 4,553 ':Tuirufiu tr-ir6'rrrnt tfir hy-

pothyroidisrn ti:rduluir.r 5 0 fiorClt,n 3.6 t l;rjt0 195r-1955 r0u z'z t

1u0 1971-r975 nrrdnuir! hypothyroidis. ril&dorr r iu tnrr;0'l6ntd.;"rrt
x1 hypothyroiaisn tif,{u rdr.r nrr5a::l't TsH uon11n1:uD.rirJ::nouo'u 1 rdu nrr

leruraro.rriolln:ouitt{u ri6sf sorqto.:irho

rnrtrin'rtilfn :rn1 t r fi i hypothyro idisur t iu{u
ua!i11lntiu,rln,o.runiri{{nnr6on r fir

nun.::iol qlrnfir u.sc.

value and linitations of scaruring of the biliary tract'
t{rtola, ll.lt., sadainj-k. R.c., Dixon, S.l'1.

Surg. Gynaecol Obstet' J-50 : 521-524' 1980'

-. . 99rn_rj':rusrulili - -"Tc-pyl iatoxyl idenegtutanate (PG) vr'r eholescinti-

graprry 1u{rhu o16 rT uflr iul:t,lowiuri'"; ua:l:aidru fid rdanalolre.111tll'1.1o

"a! 
PG fhst:-:trl acute cholecysti tis$e: nr:qrfiutosriorilf, itnrurlrnilrru

6" th-t.-pc.irrrlneor 
r iorrrr'rtos{rhu r onr cdLiuo.,n,rrtTr rn6ol nr rn6os uirdru

nrr rn0oftrieu rrtlo.tlnurirrr r lir nds6ali rrar 15,

I lfriruarr::r.ir..r Z-e i!. uer 24 d!. !i!6n
30 , 60 rr1fi 6rri.:usrLi rf,uriori'r

t.

{rTusrllirlfi" 
th a"-rc6"r'tll eua:rerl ton'r: trtsrtlun,r'lt:1l "1 ac-

ute chorecystitis,I\ drulu r rufktrioriltq'{uriu iinelrle roo t uialu tonr:

r m:rsare.r tiu 9z* r'rn5unudirioti'rl1*uLiarnl:d iarruheae\t rn6o tiu\t 313

nun?1io qlanfir u.sc '
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Eosinophilia lunuln rda rI-rin

l.tn De Simone C., DoneIIr. G.'

247-253, r98O.

a,.lnn.|lr4tCout SPontaneous

eosinophil tros{rJelier., parasi tic

r03

!,lelr D tto:l?n C1in. ExP. Inmunol' 39 :

rcsette formation tos rrlrr t d0aunttljo\tln tfill

infection binuaerlrl.r-ir I5.7 16t 1'o\

EosinophiL as!fin roserre formation 1nufi SngC rnr:6.*lui a ;edu"lr]rdoqilu

fiJal6nfrnisf, o suIPhonaPhthyl

tic series ri.rf,edouuacfrl *ritfA erigrtt
Iukenic myelobLast rau

nioul"r:rari6rSan:oufrr'r.:jr'tintfionurlto.tun;in,:rnr; eosinophir 2 uul lo

fiirirrr rrirun: (point attach) i'uf;unri, rrir !fl'l! (large surface attach) dirlfu

Eosinophilia dLj'16'rfrarrn parasitic infection aint?lvlx tqsette forna-

tion r]ounir 2r uioUnr-r inl rriitrfl:dq r tsl:.iu:rutr:utrid*ticlsLla:nal nnrrfieu

qr.rnr': r flarJ:. nSnr:rii'sndr'.l r,vifiirr:rJ::qnril, lfr 6ui6n;aor.l eosinophir fi tfiicrn

nr': urirr r!r}': rir16a ri-ltrqi rnr: i rr;qsr.la: !!riu!iie u16dt!uT n rau '

q'rri': !1nt:Qa tvr .r.: . (dr trd )

iJorLlnriainJu Granslocytic cell-s

Kass, i,1.D., An. J. cIin. Patiol. 74:801, lgao ua3 stain technol ' 55 :

l3?, 1980 .

Aci-d.ified solution to\t Niagara sky bl-ue 6g c:r;o! granule to\lrdl

1u granulocyte fieridfilqrn peripherar brood ue: bone rnarrow |rtdrii rsuea

lutlsrih rQuaonrior tir rihr granure 1u granulocyte f,'edou, tdulu myelocyte lrto

promyelocyte ccflttdrje.t 6r ri.lurga leukemlc nyeloblast nio leukemlc nono-

cyte ria granule c;'tr;laa1ftfiu dnuru;orir.rdnibiirio:'r Niagara skv brue 6 B f

th:1ufli1unr rriortllain':1auon [ia1u granulocytic series 1tu3;']\ 1 rerrfslduon

Ieukemic cell 16

red fi r fodd t lonJol r on, : cranulocy-

rea loutclr;r;o! Granule tto! tetrdu nlto

q:r{1 rr.lniJqa ':n .l . (ir t+{ )
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n i.rcrnd r {ort6n i dau, urufiuf, rrndirirrdrir'uf,ir ros rmnoan.r.rurnd u,r-
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