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LOCALIZED LEUKOCYTE MOBILIZATIOT.{ STUDY
IN THALASSEMIA, LEIJKEMIAS AND SLE

By

Piyarat Saelin, B. Sc. ( Med. Tech. )

Chrlaw Buanamiued, B. Sc. ( Med. Terh. ) "

Panja Kulapongs, M.D. , Dip. Amer. Bd, of Ped, .r

ABSTR.ACT:

[-ocalizod leukocyte mobil izafion (tLM) study using qualitative

skin window tochnique origiaally described by Rebuck and crowley

are perforrned in 13 healthy Thai sdults. It was found that the time

relationship and percentage of different cell ty,pes unigration into the

local exudate are differed sig*ificantly from. those described by Rebuck

and crorvley bul comprrable to those observed mors trecently by rneny

investigators; The norms! pattern of f,Lild was also fqund in paiiente

with thalassemia aqld acute myelohlqstic leukemia in remission. De-

creased macrophage migration into the local exudate was fsund in 3

patients with SLE.

I ' ITRODUCI{ON charrber  ( l -3)  and can be local ly  induced

Local ized leukocyte mobi l izat ion (LLNl)  wi th a var iety  of  mechanical ,  thermal ,

is  a cornplex phenomenon,  involv ing and chemical  r t imul i .  
' fhe in t roduct ion

changes in the local  microc i rcu lat ion,  mi-  of  the sk in window technique by Rebuck

grat ion of  leukocytes,  permeabr l i tv  changes and Crowley (+)  has great ly  s t imulated the

wi th in the vascular  endothel ium, snd the qur l i ta t ive study of  induced inf lammltory

act ive process of  leukocyte emigrat ion out  exudates in  man.  Several  quant i ta t ive

of the vessel, This sequence of events modifications of the cov*rslip technique

hes been mainly studied in thc rabbit ear have boen rttempted rvith varying resulF

* Department of PstholoBI, Tha !-aculty

*r  Department  of  Cl in ica l  Microscopy,  the

Chiang Mai  Univers i ty .

of  Medic inc,  Chiang Mei  Univers i ty .

Iraculty of Agsocigtcd hfedical Sciences Project,
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{ 5-7 ); Scnn et al (7) by using the phe tic

rhin-chrmbor techniquc heve found three

different pattcrnr of leukocyte rnobil izrtion

in normr l  ind iv idusls  i .  e .  "peak",  "up-

rlope" and "high-plateau" typcs. T'he

physiologic cignificancc of differcnt kinetic

lcukocyte mobi l izat iqn type is  s t i l l  un-

known. In addi t ion.  oven in the norrnal

indiv idur l  the number of  loukocytes mi-

grated in to the sk in chamber var ied as

much as 7 fo lds (7) .  In  the l ight  of  the

knorv ledge that  the t imo rc lat ionshipa of

leukocyt ic  exudat ion in to r reas of  exper i -

menta l  bacter ia l  inv*s icn is  c f  great

importance in i imi t ing the spreaC of

in fect ion (8)  and may somehow be involved

in the in i t ia t ion or  s t imulat ion of  wound

heal ing (9) ,  tho qual i ta t ive Rebuck sk in

windorv technique is  adeqrrate for  c l in ica i

s tud y.

Pe r i t l i e  i n  1960  ( i 0 )  con f i rmed  ea r l i e r

findings of Rel.buck and Crorvley (4) that

at  about  1 io  1.5 hours fo l lowing in jury

(sk in window proceduro)  a heevy concen-

t rat ion of  mrture neutrophi l ic  granulocytes

rvas noted on the covers l ip .  This  phase

pers is led for  the f i rs t  6  to I  houre of  t t re

nonspeci f ic  in f lammatory cyc le wi th .  
only

minor  par t ie ipat ion by h is t i ' rcytes,  Iympho-

cytes and eosinophi ls .  At  the e ighth to

tenth hour;  mature iymphocytes began

appoaring in increesing numbcrs and by the

four tcenth,hour thay mrde up about  50 per-

, , .
' - .  . : . - : : .
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ccnt of thc local ccl lular exudste. The next-

phrse is thc preecnce of gessible macro-'

phrgee in rn incrcaring nurnbcr ro thaf

by the tweil ty - second to t$rcntv - fourth

hour they comprised over 80 percent of '

the  ce l l s  p reEcnt .

I {u l rpongs  and essoc ia tes  ( l  I ,  l2 )  in .

8n  a t tempt  to  s tudy  the  de fenso mecha-

n ism in  ch i ld ren  w i th  p ro te in  ca lo r ie

malnu t r i t ron  observed a  ' . rn ique pa t te rn  o f -

LLM in  hea l thy  ch i ld ren  and adu! ts ' .

which is m:rrkedly dif ferent frcm those

repor ted  by  Per i l l i e  and F inch  (10) .  Thev

have found ths t  there  is  no  s ign i f i can t

number  o f  l ymphocy tes  present  a t  an) .

t i rne  rnd  there  is  on ly  modera te  numbcr .

o f  rnacrophages ( less  than 50  pecent )  r t .

th*  twenty  four th  hour  o f  the  imf lamma- ,

to ry  cyc le .  These f ind ings  agreed w i th ,

those o f  Senn e t  a l  (7 )  and nnore  recent iy '

con f i rmed by  Freyre  and assoc ia t?s  ( , l3 )

t ' r ' e  a re  repor t ing  our  f ind in ls  o f  the

t y p i c a i  L L M  p a t t e r n  i n  n o r m a l  h e a l t h y

adu l ts ,  the  pr t ien ts  r ,v i th  acu t6  ieukrmia . .

tha lassemia  and SLE.

MATERTAL AND METI]OD
' l ' he  normal  rub jec ts  were  l3  med ica l

technology stud€nts. ' I 'hey 
were hemato-

log ica l l y  normal  aad f ree  f rom i l l i ness  or

recent  in fec t ion .  I 'he  mcthod employed

was a  mod i f i ca t ion  o f  the  g lase  covcrs l ip

techn ique or ig ine l )y  dee c l ibed  by  Rebuck .

and Crowley  (4 ) .  l ' he  sk in  ove i  e  smr lL

:';.-t
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area of the volar surfcce was shaved,

preprred with iodine and alcohol end then

was scrapcd with a etori ly scalpol unti l

the capil lary laycr of ths corium was

oxpoaed .  Theapp rox ima te l y  1x I  cm.

lesion wrs then covered with a rteri ie

coverslip which in turn was surmounted

by a c lean I  x  1,5 inch g lasc s l ide and

large adheriv6 tape. Tho cover slips were

renooved and replaced by a new one at 2,

4,  6,  8,  l2  and 24 hours,  a i r  -  dr ied,

etained with Wright's stain and mounted

on glasr slider. The preparatione were

then exrminc microscopically. Each prc-

parat ion wer carefu l iy  examined wi th a

low powor lens and its relative cellularity

dctermined rnd graded as 0 to 4 + (10) or

ccored by ur ing gr id (12)  up to the maxi-

mun of 100. The differential cell count

of 500 ccllr were done by the ,,f ixcd"

mcthod ( l , f ) .

Thc atimulatcd lesion rvere done by

apply ing a drop of  tubercul in  solut ion

( l  :  1 ,000 d i lu t ios of  o ld tubercul in)  or

d iphther ia toxoid bcfore apply ing the

covers l ip .  General ly  a l l  3  les ion s i tes of

the "noo -  s t imulated"  and , 's t imulated"

wera done s imul taneously on the same

srrn or tho opposite arm.

R.ESULTS

The pattern of different celi types

appcared in the locrl exudate on the

coversiip is shown in Trble i - III below.

I

During the first 2 hours therc cre mini-

mal cell migrrtion to the skin lesion but

most of them wcre polymorphonuclear

ncutrophils. Tho local exudates contained

incrcasing amount of nnigrated cells with

maximum between 16 - 24 hourg. Rcrultr

cf of differential cell counts done in thege

healthy individual confirmed the previous

f indings or  Kulapongs and Thongtong ( l  l ;

12) thrt the percentage of polymorpho-

nucloar neutrophils (PMNs) in tho local

exudste decreages with time from almost

100 percent at 2 hour to about 50 percent

at  2+ hour.  Eosinophi ls  and basophi lo

wero preEent in a very gmall amount not

exceoding 0.7 percent. Smrll lymphocytes

started appearing in the locrl exudate rt 4

hour wi th increasing amount  to s l ight ly

over 1 percent at 2,[ hour. Monocytes and

macrophages aecumulatcd increasingly

wi th t imo unt i l  reaching 45 percent  range

at 24 hour. The resulta obtained from

st imulat ion wi th tubercul in  aud d iphther ia

toxoid wcre pract ica l ly  ident ica l  to  the

nonst imulated les ion.

Normal pattern of LLM was found in

3 pat ionts wi th beta thalassemia syndrome

and 2 pr t ients wi th AML dur ing rcrn is-

s ion.  
' Ihre*  pat ients wi th systern ic  lupus

ery thematosus have ghorvn an unuaual

psttern of decreased macrophrge at 2+

hour period even when . gt!mulated with

tuberculin or diphtheria toxoid' L.E. cell

hes never been found in thc local exudate

of these 3 Patients.
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TABLS I-IItr: TYPES OF CELLS MIGRATE TO THE SI(IN WINDOW (MFAN* S'E.)
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COMMSNTS

The morphologic characteristics of

the inflammatory exudate rre easiiy repro-

duciblc. The injury produced by thc

abrasion and the continued application of

the coverslips [is sufficient to reproduce

the complete inflamnnatory cycle described

by Rebuck and Crowley (4) using tuber-

cuiin solution and diphtheria tosoid, The

neutrophil ic granulocyte is considered 'the

cell of major importance during earliest

phase of the local inflammatory reaction

which determines the success or failure of

microbia l  invasion (15) .  I ts  Prompt

arrival in adequate numbers at the site of

injury constitutes thc first l ine of defens*

against such invasion. The delayed and

diminiehcd granulocyte rcsponse has been

interprcted as a partiel explanation for the

suscept ib i l i ty  of  loukemia (5,  10,  16,  17)

uncontro i lod d iabetes (18) ,  a lcohol ism (19) ,

and a child with ths presence of serum

le ukotax is  inh ib i tor  (20) ,  to  in fect ion.

During early stagos of inflarnmation, ph:r-

gocytos is  ia  at t r ibutable a lmost  ent i re ly  to

polymorphonuclear neutrcphils ( Pfr{Ns )

probrbly for the simple resson that these

cel ls  are abundant  in  the c i rcu lat ion and

most  readi ly  invade the are* o i  in jury.

The PMNg are blood - borne s$ func-

t ional iy  meturc cei ls  and are at t racted to

the invedrng microorgrn isms or  thei r

product  through posi t ive chemotaxis .  Bel l

1I

et rl (21), had damonstrated that thc anti-

brcterial functions of leukocytes derived

from inflarnmatory exudatog after dormal

abrasion (akin window technique) and

those derived from peripheral blood were

comparable, suggested that, at least in

normal eubjects, leukocytes do not undergo

g functional alteration duriog the complex

proces$ of t issue mobii ization. Later in

the inflammatory process, the major pira-

gocytic cell type Present is the macrophage'

1'his cell type rnxy eithsr be blood-borne

in the immature form, the monocyte (22-

24), or may arise from the differentiation

and proliferation of ceiis at the site of

inflsmmation (25)' Rebuck and Crowley's'

data (4) obtained with skin window tech-

nique supported the earlier believes that

lyrnphocytes can transforn'! to rnacrophtge"

l{ecent reports cf both in vitro and in

vivo experiment lend ite strong support

(2+)  In e i ther  case,  maturat ion cont inues

at  tha in f lsmmatory a i te .  Eosinophi ls  end

basephiis are usually pres€nt in a Yery

smal l  p t rcentages.  Eosinophi ls  are being

postr.rlated to represent a ceilular xspect of.

the immediate '  tvPe hypersensi t iv i ty  (26)

s ince h igh eosinophi l  count  is  found in

the sk in window of  atopic  pat iont  s t imu-

lated local ly  wi th of fending a l iergen'

The typ icr l  LLM pat tern in  the pat ient

with acute leukemia consisting of delayed in

the in i t ia l  PMN ,u* |onr . .  In  compar ison
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i ; '*tttt norr4al control, the init iat'responre is
' - ' ' '

, , 1 iparse, and maximrl cellularity develop'
5 i , t i  r - \  r . r  - .  

' L

:-'. '6Eo,st"tty (5; 10,'16,' l7)' 
, 

T'hcse ab-

*,,*biit"fititt :'rcturned to rrormrl dwing

':1"

:.rrnpt*:
i.,rpmirrion *c obrerv(d by iheso invectipatoro

and in our Prticntt. Tho finding of de'

.. .crcaBed macrophage population in the locrl

lchi tdren ( 12, 13 ) . Wa have, . not

iinmunbtigicit status, pha[oeytie f"iff i.ng

'function,, opso4lp aciivity, Tuftaln ectivity -

and..fcbiil9. responrc in thilassernie will. bg

prrblished by thc ruthor (P.K ).

coxer,i-rgroN 
-' t ' '  ' . '"

,' our', iina;u; of locrlizei l.oho"ytu
imqbil ization *uayln1n g qtntitriivc' Rebu'e.k

Skin- windowt inr herltby Thri iduln ero'l

eignificantty difforbd from thoso originatly

rcported by Rcbuck and Crowlcy l(t) and

Pcrilt io it ial (10) but idcaticel to th;

more r:cent works by S_cnn et rl [!3), By

urinq.!hir 
,tocfrnique,,we 

hrvo ,found thrt

tha 
LLM in tto .prtl"nts'olith icutg'my1

cloblartic leukemia in rcmission rnd
.. :-

patients with tha!1oe,oia are normal; 
.but

tho 
rnacrophr8e mlrrti.on o1 trrlsforrn:.t on

rt the infhmmstory site i'n plfientr wiih

ESL rre decrqasod sigalficantly. - .

t , .

ii.."tta"',a of / our prtienis with SLE 'ie
'l

; i ,-gonfirmcd by tha simikr' result '  obtained

i$,*ft"r diphthr rie toxoid stimulrtion' These

l i i r l . .  l -  .  : : '  - ,  ,  , . - .  - -J  ^- r r  * - r : - . - ,1;,,: *ry relrted to the decreased ccll-medilted

immunity strta rs lecn in rmlnourished

, l u"on L. E. ,cell in the locrl exudrtc rg
F r  \

,/ 'ob..r"ud by Perill ie ct rl (27). : lhd

$i";^^i.r;.r" .rr f rcouent infectionr and'  bscocietion' ,of frcguint , infections and
. ' i

,,,,lthrhssemh 
ryndrorne is well knowry' 1]ho

I :undcrlying mcchrnism of its unuoual

l;a;se'lptibility is rtill u.nkown. The revii:wr
;; :,,
$;, of tttit perticuler subjcct ;ncluding' its

')

i"ij"-  ̂ .:]t '
i-l'ii::::.?
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OXFOBO SAMPLERS
Precision t l7o
Disposable tips eliminate closs-8onta
mination and ars non-wetti| |g,pr0viding
the advantage ol a rapid "to deliyer"
technique while retaining xhe "to con'
tain" pr€eision. Availabls in singlc
ianges :  10 ,  28 ,25 ,50 ,  100,  200,  250,
3d0, 500 il l  and 1 ml; multiranges: ?0
and 50 ,  50and 10 t1 ,100 and ?00,  200
and 500, 300 and 1t100, 500 and 1000.
5 0 - 1 0 0 - 2 0 0  a n d  2 0 0 - 5 0 0 - 1 0 0 0  m l .

OXTOBN PIPTTTORS
80th  the  0 .1  to  1 ,0m|
and the  1 .0  to  10 .0ml
Pipettors have a rspro
duc ib i l i t v  o f  !0 .5%.

Reagents ccntacl only glass and Tellcn' All pails are

moduler. lt40uth pipell ing and meniscus reaCing is eliminated.
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EUI,LETTN OF CFtrI.&NG I!$AI
&flSOCItr.TED ibtfr IIICA'L S6[Eh1OEC

Accord ing  to  the  c lass ic r l  mode l  o f

red  ce l l  membrane s t ruc tu ro  p roposed by

CF{Oi".ESTfi,RCIL,{ND PE.[*SP"*iIO!*!F{M C$FIT'KNF

GF F4Ei) Ch:i-$-, t#EtuiiSFlA$iii:

3. F{8."\{-"THY YCIUiqG T[iililffiHr'] AiqL"} trJRHfiT'iAruT W*T*AN.

E ! V

Pn$mote Teowsir i ,  B.S.  (Med.  Tec9r '  )  "

Sanong Chaiyarasntee, B'S. (S,4ed' TecFa. ) ' S{ T' (ASCP') *'

Orapi:r Chaiyarasmee, S.S. (Med' Tech, ), Nq.T. (ASCP") *ir '

Fanja Kulapongs, M.B' , Dip. Anrer' Bil. of Fed'

ABSTRACT.

The lipir| layer of red co}l noembra;re is composed primarily of

phospholipids aud non-esterif iei! cholesteiol. Bid!rectional red cell-

plasma exchange o{ i ipi*ls have been demonstrated. Thc significant

difference betweon the values of red cell rnembrane llpids froin dif-

ferent iaboratories is partty diae ts) the dietary differenee in the popu-

l*tion studicsl. Atrlnor:nalities ir-l {he !ipiel content of the re*l cell

site[obrane has been deiironstrated in liver diseases, lipidoses ant! protein

calorie malnutrit ion. trt !s essential that ttre norrnal value snust irc

estabiished for our ferrther study. The red cell memhrane cltolesnerol

content of healthy yourg claildres anql uncomplicated pnegnant !YOurera

a re  21 .60+  5 .85x10 -12  mg ' / l { t sC  ac td  25 .97 l . 9 ,69x1S*12  raeg '  /RB t )

respectively; and the ned cell mernbrnne phospholipid ( as locitbin )

eont tnts  are 28.93f  4.00x10 
12 

mg.  f  RBC ant !  30.80 t  8 '?7x10-12

mg. IRBC respectively.

VoX. ? Nc. X

.faaluary 1974

l )avson and Dan ie l l i  (1 ) ,  a  un i t  membrane

cernsisted of a bimolecular leaflat of phor-

, ,il

: l
: '  . )

*  Hemrto logy I ) iv is ion,  the Anemia and Malnutr i t ion Regearch ( lentcr ,  Chiang Mai

Univcra i ty .

tt Dopt. of Clinicel Microscopy, the Faculty of Associsted Medical Scitnces Project,

Chirng Mai  Univcrs i ty .
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phol ip ids covered cxternal iy  and internal ly

by a layer of protein. The lipid layer is

compored prirnerily of phospholipids and

e non-estrrif ied cholestcrol. Reed et al(2)

have found thst human rod cell l ipids

were comprised of approximately 65 per

cent  phosphol ip id,  23 percent  cholestero l '

2 percent cholesterol estero, glycerides and

frce fat ty  rc ids.  Al though thcre is  l i t t le

or  no de novo synthesis ,  the l ip ide of  red

cell membranes are metaboliceily active.

Bid i rect ional  red cel l -p iasme exchange of

phosphol ip ids such rs lec i th in rnd sphin '

gomyel in  (3) ,  and non -  ester i f ied p lasma

cholestero l  have been demonstrated (4,  5) .

Abnormai i t ies in  thc i ip id content  of  the

red csll mernbrane has been found in

pat ients wi th l iver  c l iseasr ' l  {5 '8)"  I ip idases

(9 -11 )  and  acan thocy tos i s (12 ) .  Recen t l y  r ve

hrve not iceC ths h igher  l ip id content  of  red

cel l  membrane in chi ldren rv i th  prote in -

calor ic  malnutr i t ion (13)  which decreased

dur ing Cietary therapy s imi lsr  to  those

observod in kwashiorkor  by coward ( t r4) .

I t  i s  we l l  known  tha t  t he re  a rc  s t l l  s i gn i -

cant differnce betw€cn the valucs of red

ccll membrane lipids from different labo'

rrtorics (2, 15-17) which prrtly duc to

Vol. 7 No. 1

the dietary differcnce in the popuktion

s tud iod  (18 ) .

We are reporting the cholesterol and

phoe phol ip id content  of  red cel l  membrane

of normal horlthy young children and

uncornplicated pregenant women.

METERIAL AND METHODS.

Fart ing hepar in ized b lood samplcs

wcre obtained from 6 herlthy children

(1-5 year)  and 7 hel l thy pregnant  lvomen

(dur ing thc th i rd t r imestcr  per iod) .  Af ter

the rout ine b lood cel l  counts and smears

wera done the blood samples were washed

threo t i ,mes wi th 0.85% NaCl solut ion and

reauspended.  Quadrupi icate a l iquots of

red ccll mernbrane were extracted with

isopropanol  and chloroform (19) .  L ip id

extrxcts were analyzed for cholerteroi (20)

and phospholipid content (,21) expre sscd

as t 0 
- 1 z rng. of cholesterol and lecithin /

RBC respcct ive ly .

RESULTS.

T'he results obtained are summgrized

es shown below There ic  no stet is t ica l

signif icent differcnce between these two

gioup of population studied.

i ;

:tf
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RBC Membrane Cholecterol

( *ro-"12 *g/nrc )

RBC Membrane Phosphol ipid

(  * ro -12  mg tec i th i " /nnc  )
No.

Hea l thy  I  Pregnant

Ch i )d ren Women

Heal thy

Ch i ld ren

3 1 . 5  3

2 2 . 5  4

Z J . t o

2 9  . 3 1

3 2 " 7 { )

l
1 Pregneut

Women

+7 .08

36 ,2s

3  t . 02

29 ,9  2

2 4 . 9 6

) ?  ? 2

2 7 . 1 ' t

I

2

+

5

6

1

'  32 .2A

19 .00

2+ .24

16 .60

t7 .20

20.44

2 1 . 6 0

5 . 8  6

2 . 3 9

2 8 . 4 0

4 0 . 6 0

2 3 . 6 4

3 s . 8 0

1 5 . 4 0

1 5 . 0 0

2  3 . 0 0

7 .s .97

9 .6  9

3 .6  5

3 0 . 8 0

8 . 7  7

3 . 3  0

COMMENTS.

The results of our studies descr ibed

above l re  comparab le  to  those ob ta ined.

f rom hea l thy  v i lhge  ch i ld ren  (13) .  I t  i s

impor ten t  to  es tab l i sh  our  noru ta l  va lues

s incs  i t  h rs  bsen shown tha t  a l te ra t ions

in the fatty *cid content of red cel l  oc'

cur red  fo l low ing  changes in  food in take .

i lhis change in red cel l  mambrano l ipid

compos i t ion  occurs  in  gevera l  wceks ,  un l i ke

the  p lasma l ip ids  wherc  the  a l te ra t ion

occurs  in  a  mat te r  o f  days  (18) .  The

findings of increesed content of both

cho ies tero l  and phospho l ip id  in  pa t ien ts  w i th

various forms of l iver discasee including

hepati t is, cirrhcisig and obstructive jrundice

2 8 . 9  3

4 . 0  0

l . o  J

(6 -12 ] }  and pro te in  ca lo r ie  ma lnu t r i t ion

( 1 3 . 1 4 )  i s  o f  g r e a t  i n t e r e s t .  V a r i o u s  p o s -

s ib le  exp lanat ion  has  beer r  exp lo red .  The

act iv i t y  o f  lec i th in  cho les tero l  acy l t rans-

fe rase  ( I .CAT)  wh ich  t rans fer  a  fa t ty  ac id

from the beta - posit ion of lecithin to

cholesterol forrning a choletteryl ester,

is decreased in vrr ioua forrns of l iver

diseaoe {22). Thus i f  not crusing red

ce l l  l i p id  .accumula t ion  i t se l f ,  the  re la t i te

lack  o f  th is  enzymo may p lay  a  ro le  in

assur ing  the  ava i lab i l i t y  o f  l ip ids  wh ich

cae i  accumula tc  in  the  red  ce l l .  The o ther

important factor in the presence of bi l l

gr l t  which may be rcEponsible f  or the

depross ion  LCAT ac t iv i t y  and cause lhc

,l,j'. 
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acquis i t ion,  by the red cel ls  o{  both cho-

lestero l  and gur face area (7) .

SUMM-{RY

Trvo rnajor  component$ of  l ip id f rac '

t isn of red ccli membrane *ro investigated

in her l thy young chi ldren and uncompl i -

cated pregnant women to be used as the

' ;

Voi. 7 Nc.

standard reference for future study. The

cholesterol content of red cel l  membrane

in young chi ldrcn and pregnant \ i /omen

ere 21.6A r5.E6 and 25.97 J.9.69 1xt0-  t  z

mg/RtsC ) respectively. Tho red cell

nrembranc phosphclipid content are 28.93L

4 . 0 0  n n d  3 0 . 8 0 ! 8 . 7 7  ( x t O ' t 2  m g  l e c i t h i n l

RIIC) respectivrly.
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uncontrolled dirbetes rnellitus represcnts all types of soeondary

lipoproteinenrias, although solne nnay not mimic the primary pattern'

The plasma is often the only winitow from which one cln see the

state of intracellular metabolism. The plasma lipoprotoins usually

serve this purpose better than chemical determinations of the plasma

total lipid conceiltrstion. The lipoprotein patterns during the course

of the disease should reflex effectiveness of theraputic measures.

Those are perticular views to be studied by tha authors'

,METF{ODS ANS IVIATTRIAL :

Both ambulatory rnd hoapi ta l ized pxt ients (mr le :  7 ,  femaie-12)  wi th 8gc

diabotic patients totrl ing 50 were gtudied. range of i6 - 63 ycars in ths "good"

Nono sf them had hypertension or abnor- group.

.mel urinalysir besides some degree of Tho serum lipids and lipoprotoins wore

glycosurin by Tes - Tape. ( R I Fasting analyzecl by the methodr previoucly used.(l)

'b lood sugar bctween 80-  100 mg% and The Technicon Autoanalyzer  was uscd for

negative or traco glycoauria (fasting) was the determination of serurn glucose' All

.clsssified as " excellent " ; faating biood serum sampies rvere obtained in rpproxi-

sugar between l l0  -  130 mg% wi th + or++ mately  6. .  12 hours postebsorpt ive per iod-

'of glucoruria (fasting urine) wrs classified RESULT$ :

aE "good". There were 16 prtients (male In the "excellent" group alpha lipo-

:  12,  female:  4 )  wi th rgc nnge of  17.  proto in ranged f rom 6.8 -  31,0% wi th thc

66 yerrs in tho "excellent" group and 19 mean of 20,5%i pre-beta l ipoprotein renge

* Department of Medicine, Faculty of Medicine, Chiang Mai Unioersity-

4r Depafiment of C.linical Cheruistry, Faculty af Associated Medical Sciences Praject,

'j

l
l

l
I

l



I

i , -

l l 24

from 8,6 - 35.2% with thc mern of 23.4%;

bcta l ipoprotein ranged from 21.9'44,0y.

with the mean of 33.8?/.r Alburnin-bound

free fatty acid ranged from 11,0'32.3%

with mern of 2A.4%.

In t rb le*  t r I I ;  IV,  the data wrra

obtained from 2 more groups consisting of

9 pat icnts (41 -  74 years,  6 msiee snd

3 females)  in  the "excci lent"  and 3 pat ients

(51,  51,  60 ycara,  2 malea and 1 female)

in the "good" groups in whoen hypolipi-

demic lgents ( Lipogerone ; Lipostabil i

wero prorcr ibed in oddi t inn to the hypo-

glycemic drugr .  Only 3 new di rbct ic  cases

wcrc studied. Tho result wEs shown in

tablo V, VI. Flowevcr, the severity of the

disease rrnongst these caees was rathor fgr

diffarent, therefore more atudies should bc

donc trefora one c&n jump to the conclu-

a ion.

COMMENTS

,Even no cerum lipid control of thc

VoX. ? No. t"

Tl. cholesterol level rangod frorll.

110.0 -  275mg% wi th the moan of  173;5A-

rng%; 50.0 -  306.0 mg% wi th the mcan of

161.7 mg% for triglycoride and 548.0 -

t r565 0 wi th the mean of  966.6 rng% for-

total l ipid.

prtients had been performed, yet frorn.

sevcra l  invest igators conclus ion,  we can'

aseumo that  usur l ly  d i rbetes,  erpecia l ly , .

uncontro l led casc has hypereholeatcro lemiao

hyperglycor idemia and hyperphotphol ip id-

emia be longing to secondnry l ipoprote in-

ern i rs  a lmost  a i l  types ( I ,  IV,  V,  ( I I ,  I I I )  ) .

( 7 ,3 ,4 ,5 )  A f t c r  a  success fu l  msnagemea t , .

a l l  i ip id  lovc is  wi l l  fa l l  to  normr l .  Sorno

p&teinte mey havc continued clcvrtion of

aerum cholcstcrol concentretion cven after

diet and inculin trertment. This pheno-'

menon is more often eesn in thc juvenile

diabetic though not rarc in tho oldcr

paticnts. The inahtil i ty to rcstorc tho

choiecterol lcvel to normal is rcgrrded as

an unfrvorrblc ciga rnd complicatioa rirk,

In the "good" group the restl lts were aB follows :-

alpha lp. 9.6 - 31.7%, rnean - 21.9t"

pre -  beta lp .  19.6 -  32.6%, meaa -  24.4%

Lreta lp; 22.10 * 43.8o,1", mcan - 31.5?6

AFA 16.2 * 30.1,qr", mean * 23.2%

Cholestcra l  -  133.0 -  370.0 mg9i" ,  rnenn 215.9 mg%

tr ig lycer ide 30.0 -  464.0,  rnean 170.0 mg/ '

t e t r l  l i p i d  -  645 .0  . _  1555 .0 ,  mcen  1066 .3  r i g%

Ai l  dstn were summarized in t rb lec I  and I I .

l
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'fhe changer in frce fetty acid rrc very

lrbile but rrc good indicators of glucose

util izrtionr; itc lcvcl prrallelc the blood

glucose lcvel in dirbetet, end in conre

ways, ie bettet indication of the reverity

of the diabetic atage. 1'he prc.bcta, beta

lipoprotcins, rlbumin-bound free fatty rcid,

cholcsterol and triglyceridc in our "exccl-

iont" group gct along well with "Refercnee

veluos"  { l )  and in thc "good. '  group,  the

choleetero l  rhows h igher  level  (  2 l  5 .0 :

173.50 mg%),  the t r ig lycer ide,  prc 'bete

lipoprotein rnd albumin'bound free frtty

gcid rrs somewhat difforent frorn the

TABLE T.

25

"excellent" group but the rvcngcr are

eti l l  considered in thc rangr. of rhe

"Refercncc valuet"'

This  conf i rms thc f ind ing that  pr t icnt ,

with wcll - controllcd diabetca, usutl ly

shows no disturbance in l ipid metabolirm

or altcrnation in the concentrstion of the

rerum lipid conttitueftt i. There has been

no proof ,  go f l r ,  that  hypoi ip idcmic sub-

st rnces ere bencf ic ia l  or  nectssary in  tbe

trcetmcnt of aecoridary hyperlipoproteine-

miac. F'urther studiec. with a good con-

trol group, mult be dono before the

sesolution can be mrtle.

SERUM LIPOPROl'EiNS IN CONTROLLED DIABETES MELI,Il ' iJS

Lipoproteins expre&sed in per cent

a lpha beta prc*beta

Range Mean Range Mean

Alburnin-baund free
fatty asids in Per
ccnt

Range M e a n

21.9-44.0 33. 11 .0 -32 .3 2A.46 .8 -31  20 .s 8.6*38.2 23.4

Age-yr .  No.

Exce l len t  1

group

1?-66

Good gr" 19

1 6".63

1$ .6 -32 .6  24 . r.6.2*30.1 23.2

Range Mean

9 .6 -31 .7  2 r . 9 22.{*43.8 31.
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TABLO II"

SEITUM CHOLESTEROI,, TRIGI,YCERIDE AND TO'I'AI, L'PIIJS IN

CONTROLLED D.IVI.

Cho les tero l mgI I  Tr iglyceride mg"/oTota l  l ip ids  mg%

Age-yr . I.lo ' Range  Mean Range N{ean Range Mean

Excel le nt

group

i 7 - 6 6

1 6 1 1 0 - 2 7 5  1 7 3 . 5 0 50-306 1 6 1 . 7 5 4 8 - 1 5 6 5  9 6 6 . 6

Good  g r .

1 6*63

1 9 1 3 3 - 3 7 0  2 1 5 . 9 30-464 1 7 0 645-15s5  1066 .3

TABLE III"

SERUN{ LIPOPIIOTEINS IN D.M. OI'i

TO FIYPOGLYCEMIC DRUGS
LTYPOLIPIDEMIC AGEN'I '  IN ADDITION

Lipopro te ins  expressed in  per  cent

be ta pre-beta

albumin-bound

f ree  fa t ty  ac idsAge-yr .  No. a lpha

Excel lent 9

+ l - 7  4

Good

5 1 , 5 1 , 6 0  3

Range Mean I  Range IV Iean Range Mean Range  Mean

t 2 . 7 - 2 5 . 5  1 9 . 7 ; 5 . 7 - 3 5 . 2  1 8 . 2

! , r  , -  26 B*zLgz+ .7 -25 .5 -21 .4 1 8 . 8 - 2 9 . 4 4 0 . 8 - 2 8 . 9 - 2 7 . 3

TABLE IV.

SERUM CT{OLESI'EROL, ' I 'RIGLYCERIDE AND TOIAL LIPIDS IN D'M"

ON HYPOLIPII)EIVItrC AG},N'I'S IN ADDI'I'ION TO IIYPOGT,YCEN{IC DRUGS:

Age-yr .

Exce l len t

4 1 " 7  +

1  6  6 -2+0 -2 r  +

1 8 . 0 - 2 6 8 . 0  1 8 8 . 5 i 3 6 . 0 - r 7 4 . 0  1 0 6 . 0 , 5 1 4 ' 0 - 1 2 2 1 . 0  8 5 9 . 0

6 - 1 5 8 697*1060 - l l s s



TABLE V.

SERUM LIPOPROI'EINS IN 3 NEW DIABITICS

Age-yr. No

TABLE V[

SERUM CHOLESTEROL, 'IRIGLYCERIDE AND T'OTAL I,IPIDS TN
3 NEW IIIABITICS;

Chol.esterolAge-yr Triglyceride l ip ids
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MATIRIAL AND METHODS:

Nine of the pat ieors who were rd-

mit ted  to  the  med ica l  and surg ica l  wards

of  aon-d icbet ic  and non-pancreat ic  d iseese,

wore  se lec ted  fo r  s tudy ,  ' fhe  
eges  ranged

EUI.Lf,TIN Or. CI{IANG MAI
A.SSOCIATID MEDICAL SCIENCES

RADIOTMMUNOASSAY OF SERUM INSULIN

BY PHADEBAS II\,ISULTN TEST

Vechirr Mokamol, M'D.'

Muni Keoplung, M.D.'

Jit Jiraratsatit, M.D. '

INTRODUCTXON:

Vrrious rnethods haye been used to deterrnine serum insulin

level. However, most of these methods are perplexing rnd not suitr-

bls for clinical use. Until the introduction of radioimmunoassay tech-

niques which offer high sensitivity, specificity and simplicity more

then other biologiral rnethods, thc clinical applica(ion, then, is wlde-

sptead. fn comnnon, radioimmunoessay methods depend on ability of

an antibody to bind itr antigen which is tabelled with radioisotope

and its competitive inhibition of this reaction by the unlabelled antigen.

The antibody-bound labelled and unlabelled antigen is separated from

the unbound and the radioactivity in one or both of these two frrctions

is measured. Therefore, the reproductivity and accurscy depond on

the purity of any specific antibody and completeness of its reaction

with the antigen,

The purposo of this study is to assess the simplicity end

accuracy of the " Phadebas " insulin test before it is accepted es a

prrt of our clinical laboratory study and to determine the serurn insu-

Iin levels in non-diabetic subjects.

Vol. 7 No. I
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f  rorn l . l  to  6 l  ycars l  a l l  were male,  They

are Thais of  same socio-economic lcval .

Bcforc and dur ing the study per iod,  they

were a l lowed to eat  three ord inary meals

* Department of Medicine, Faculty af Medicine, Chiang Mai tJniaersity.
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r day which wero rather large anctr high

in carbohydrate. T'he blood samples were

drawn at  6:45,  9:00,  I  l :45 a. rn. ,  2 t04,

16 :45  and  7 :00  P .m.  t h r t  w ;s  abcu t  l 5

rninutes before and 2 hours after each

meal. The rorum was seParated *nd, as

soofr rs possible, r part of serum wa8 rent

for glucosc analysis, the other r:r 'rs kept

f rozcn unt i l  thc determinat ion of  insul in

wr$ done.  Technicon-Autorn8lyz?r  was

used for thc determinstion of 
'serum 

glu'

cose snd "  Phadobas t '  radio i rnmunoassty

insuiin kit was ernploycd for the eletermi-

nat ion of  insul in '  The dets i led pr inc ip les

and tcchnicrl procedures sre ldescribcd in

the  mrnu fe  c tu rc ' s  i ns t ruc t i on  manua l .  ( l ' 2 )

RESULT:
'l"he table thorved tge; serufi ineuiin

and augar values at verioug periods" Tho

control faating lcvcla of inlulin ranged

from 8- l  12 Uulml  (  mcan -  36,7 ) "  
'Fhe

maximum rne*n insul in  output  was at  9.00

a.m. th*t wrs 2 hours after brcakfart. The

control fasting serum Eugar ranged from

70-95 mg$ wi th tho mean of  85.6.  I t

rcachcd h igher t  peak (  metn :  I12.50 )  at

7;00 p.m.
'fho relationohip betwoen the scrum

insulin and terum rugar during tho 12 -

hour etudy periods wt$ shown in tho

{igure. T'he upper graph rcprcscnted thc

sorurn glucoEc and thc lowtr graph rc-

prerented tcrum insulin. Obviourly, tht

Val. 7 f{o.

slopes rnd regrcsrion l incs were slmogt:

entireiy reconcilrble except that at 7:00'

p.m. where the serum sugar made rn in-

crease q 'h i ls t  the serum insul in  made a

fa l  ! .

DI,SCUSSION:

' fhe radio immunoacsay methccie enable "

onc to detcrmir ,o verv low concentrat ions

of  insul in  in  rather  emal l  sampl ts  of  serum.

As c la imed by the marrufactercr ,  the

"  PhedebEs "  incul in  test  of fcrs a s implc-

*nd *ccurr te method for  insul in  determi '

nat ions.  t r t  io  pract ica l  rnd good reru l ts '

crn be obtained for up to 4 months of)'

proper itoragc at 2-8'C' After rer:onstitu-

t ion,  the I  ]25 insul in  cnd insul in  s tan-

dard shel f  l i fe  and storaqc is  about  onc '

* 'eck at  2-8 'c .

I t r  pr inc ip lc  is  decr ibcd ae fo i iowed: :

"An aiiquot of the sarrrple to bs clctcr-

mined is  mixed wi th a g iven amount  of i

iod inated insul in  {  insul ia  I ' ru  5 }  and a '

eer t r in  amount  of  an i rnmno$orbent  con'

s iot ing of  Sephadex p.r t i€ les to which in- '

culin rntibodies have becn coupled (Sepbe*

dex-Anti-ingulin complex). After incubn-

tion, itr particlea are redinrented by means'

of centrifugrtion and w**hed, the ndio

rctivit l '  bound to the Sephadex particles is;

morsurcd. T'hc rediogetivo uptrke on thG

immunosorbcRt varies invcrsely s' ith the-

qurnt i ty  of  uni rbel l td  iseul in .  Prescnt  in ,

tho originel rnixturC'.-

ri.|

i.'
F-
o.i*.
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This is not a time consuning but a

rather simple method which requirss Jess

special instraments, Hazae.tter, cur rrsults

{zre not as what we expectcd. t\Iare study

should be done befare it is rle.f initely

claimet{" The aolume of I125 insulin

afJered, seetns to be unprapcrticnally

smaller than the rest of reagents. The

ltrice per test is etonouical. but to use the

whcle lat aJ reagents in onc gronp of stu,Jy

way lotlcr lo casl antl soaid reco,tsiiiutian

of reogeru.ts, repmt freezing and th*wing

of insulin standard and insulin I125,

3 l

The result oJ insulin secTetory pattevn

seems ta rclate with rneal and serum glucose

e,xcept pre and post Inst nzeal periort. It

is not comparahle with the pattern fawnd
in Eurapean people. Dietary pattem af

having lm"ge three meals a day and some

technical error should be cansidered.

ACKNOWI,IDGEMSNT :

The authors wish I thrnk "Assistsnt
profeseor Kuut Schemmel of 2 nd clinic

of Internal medicine, Kiel, Gersrany for
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l . Phtdebrr ineulin tert inetruction

manurl Phermrcir AB, uppsrla, Swe-

dcn.  1972:  Phadobas Inru l in  Test

Inrtruction manual.

t W
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THE REI"ATIONSHIP OF ROSETTE - FORMtrNC CELL
TO ANTIBODY TITER

Phanorsri Attanath, B.Sc. ( Mcd. Tech. ) r

Sanit MakonLawkevoon! ph. D. *r

Abrtract

comprriror of rosette-forming ceil (RFc) and antibody titer
in albino rats rrere caruied o&t. The spleens and sera of injected rats

were tested for RFC and antibodv titer after injection af 2 per cent

of  sheep rcd b lood cel ls  for  S,  I0 ,  17,23,30 and 35 days respec-

tivelv. The peak of RFC is aboui l0 dnys with r msxinnnr value cf

4 pcr cent. Feak of axtibody titer is also at the lOth day with a

titcr of l:768. Therefore, there is a good correlrt iou between g.FC

and antibodv titer in tbis experiment.

lntroduetion

i t  i s  knorvn  tha t  p lasmr  ce l l s  a r ic l  ves t iga te  t i re  cor r r ia t ion  be twr€n the

lymphocr tee  ars  tho  an t iboc ly  s5  n th rs is  rmount  o f  RFC anC ant ;bod5,  t i te r  in  the

ce l l s  in  an i rna ls .  The an t ihody  w i l l  be  ra t .  Another  a im is  f in r t ing  the  r6 te  o f

secre ted  f rom the  produc ing  ce i l s  bv  rne-  i .nc reas ing  o f  an t ihody  fo rming  c r l l  and

chan icm o f  rnerocr ine  sccre t ion .  A f t r r  an t ibody  t i te r  a f te r  in jec t ian  c f  an t igcn  i r r

in jec t ion  o f  an t igen in to  *  ra t ,  t i re  en t i -  d i f fe ren t  t imes.

body cen be d*tected in ?-3 days anri rvi l l  Meteriatrs and method*

be in  mex imum in  5 -8  t i *ys  { i ) .  .A f tc r  I rnmun iza t ion  o f  r * rs .  A lb ino  ra ts

36 hn* rs  o f  in jecr ion  o f  anr igen,  an t ibody  u 'e ighed 250-300 gm.  l l .e re  used fo r  im-

fo rming  cc l l  c rn  bc  fc 'und (3 ) '  r ' r rn iza t ion  w i th  sheep ery rhrocy tes .  The

Tire purpose of this paper is to in. sheep red blood ccl ls were col lected in

n F*t:611y of T'rapical Medicine, Mahidol {iniuertty, Bunghak.
t* I)epartmefi af fulicrrbialagy, F'aculty of hlectidne, chiang Mui Lixiaers{ty,

Chiang Mui,
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Alsever  ro lut ion and wachcd thr tc  t imcr

wi th normr l  s ! l ino solut ion.  l la ts  wcrs

dividcd ioto ttvo groupsr and oach group

composed of  l4  mts,  The f i rs t  onc wss

r  contro l  group and in jectcd wi th chrrcoal

crrbon sutpension beforc injection of 2

per cent of sheep orythrocytes' Tho

sccond group werc injected intraperito-

neally with 2 per cent sheep red blood

cel ls .

Assay for Rosettc Formation. Tho

nts in the control and tested groups wcre

k i l l e d  a t  5 ,  7 ,  1 0 ,  7 7 , 2 t , 3 0  a n d  3 5  d a Y e

sftcr immunization. Splcen were collccted

f,rom oach ret and tcsted for RFC accord-

ing to the rnethod of Lecchanachai et" al '

( ) r .

Hemrgglut inat ion Assay for  Ant ibody

Titer. Sera from erch rats were kopted

st  -20 'C and inact ivated at  56 'C ferr  30

,: i:r'

Vol. 7 Nc. I

minutts bcfore usc. Serirl two fold diiu-

tion of crch sera was prcprred from 1:4,

l :8 .  1:16 unt i l  l : *096'  Shecp erythrocyter

were added for  dt tcrminat ion of  rnt isheep

titcr in erch serum by hcmagglutination

mcthod.

Results

Rosette-forming cells can bc dctrcted

af  ter  5 drys of  in  jcct ion wi th two per

cent of sheep crythrocytts. The maximum

amount ie at i 0 days af ter in jection of

rcd blood colls ( Tablc I and ! ' igure I ) '

Antibody titer in Eerl can bc detccted

aftsr 5 drye of two por cent sheep erythro'

'cytes injrctiou. Tho titer is maximum at

ths 10 th day ( Trble I and Figurc 2 )'

Tho correlation of RI'-C and rntibody

titer in tha cxperimcntal rats aro shown

in Figure 3.r

.4.
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Table 1. Comparison of Rosette -  Forrning Cel l r  and Ant ibody Titer in

Rats after Dif fercnt Time of Erythrocytes inject ion

Days after

RBC inject ion

Per cent ofa

Rosette-Forming Cel ls

Tested i Control Tested

0

0

1 .5

0

0

0

0

Antibody

Titer

5

n

l 0

t 7

t 1

30

1 q

1 .5

3 .5

4 .0

2 .0

1 .0

1 .0

t . 2s

l : 2+

1 : 3 8 4

t : 7  6 8

I  : 9 6

1 : 9 6

l : 6 +

t : 3 2

Control

t : 12

t : 32Q

1 :6+

1 ;48

l : : 256

1 :48

1 :32

t  
Arur"gu value of two experimentel  ratr

O 
A.r"rrr"  ant ibody t i ter of  two experimental  rats

fls-ru
FEfr CENT OF NOSETTE-FOPTII\V7 C€1.L9 IIV DIFFERENT PERI@ OF TITIF

s

TESTED GROI,IP

o---€ : CoNTROL GRAUP
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Discussion

In  th is  expcr iment ,  RFC f rom spleen

of thc injoctod rat$ crlr be dctectcd rt tho

5 th dry and rhe peak is  in  tho i0  th day

af ter  in ject ion of  two per  ccnt  of  sheep

erythrocyter. Moay and Harris (2) rnd

lVilson (4) studicd thc RFC in rpleen of

mice which hrd been injected with shcep

crythrocytes,  thcy found thr  mrx imum

rmouot of t{FC after 5-6 deyr of erythro-

cytcr injection. Howcvcr, Leechanachai

and Makonkawkeyoon (  5)  rcpor ted rhe

meximum rmount  of  RFC in rp letn of

mice rfter injection of erythrocytct for 10

da1s. T'hic different might be duo to thc

differcnt tcchniquet used in cach rtudy

rad the individuo of each rat rnd mous..

The correlation betwcen amount of

RFC and antibody titer in Figurc 3 showcd

that whcn RFC worc increared in numbcr,

antibody titer were rlso incrcarcd in pro-

portion. Thercfore, secretion of antibody

frorn cells should occurrod when thc cellc

alive, otherwise RFC rhould be decreared

in amount. The rrto of antibody rrccrotion

from cells war rapid from the evidcnco

thrt RFC and antibody titrr wero increracd

in the rarne timc,
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ABSTRACT:

'lhe size antl growth rate of the organ'isru and serology of

T. lewisi infeetions in white rats was studied. 
-[ 'he size as reported

trr.v Taliaffero (1921) is within the rnnge found in the preserrt work

(30 U in length ac lat  1,5 U in breadth) .  Parasi taemia appe*rs at

aiound 20 days, In the enrly siage of growth the organisrn is poiy-

morpfuic but later monomorphism prevails, Thei rqicro'agglntination

tsst yyls performed using irn:nune s€ra from convalescetrt rets against

an antigen of l iving organisms. Clumping due to adhoarance of the

postericr ends of the organisrrrs rvas frequent!_v observed.

IN' IRODUCIION:
'}-he 

flagellate, I l ' l l :Sgg1 lewis., is nucleus is l:crted just anterior to mid

a non-pr thogenic b lood parasi tn occur ing b ldy.  ' I 'he smal l  d is t inct  spher icn l  k ine '

i i r  v t r ious species af  rats  s l l  ovcr  the toplast  subterminal .  
' lhe undulat ing

wcr id.  I t  is  t ransmit ted f rorn rat  to  rat  rnemtrrane is  only  s l ight ly  convoluted.

by fices. I lqYl-j is classified in sub- In prcsenr study, l lSj:S was kincily

genus of Hg:gejglggl ha.ring an eicngare provided t,y Frof. Robert G. yeager of the

curved body rvhich is moderstc in rize, Department of Fnrasitology, School of

taper ing at  both ends.  Tho large ovoic l  Publ ic  Heal th ancl  f ropical  Medic ine,

* Part of this work lrad treen submitted to The F'aculty of l\, ledicine, Chiang Mai

Unirere i ty  in  par t ia l  fu l f i i l rnrnt  of  the requi rement  for  the B.Sc.  ( l \ {ec l .  Tcch,)  degree,
er  i )epar tme,nt  of  Parasi to logy,  f iacul ty  of  Medic ino,  Cbiang Mai  Univera i ty .
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T-ul*ne Univers i ry .
- [ 'h is  

s t ra in of

I  t * *g i  has  been rcgu la rv  tmnsfer red  in

wh i te  ra ts  every  I  5  days  fo r  th reo  years

i n  t h i s  l a b o r a t o r y .  l ' h e  p r r a e n t  w o r k

c o n c  ) r n c  s t u d i c s  o n  t h c  s i z e  a n d  g r o w t h

ra tc  o i  t  he  c rg ; rn isms and sero lng ica l  roac-

t ions  o f  the  hos t  to  in fec t ion .

fuT{I 'ORIAI,S AND M[THOD$ :
' i "h in  

b lood [ i lms  wcre  prepared f ro r r

ta i l  ' o -e in  b iood o f  wh i te  ra ts  in fec ted  w i th

T, " lgTj$ 
in the later phase around 10

dry l  por t  in fec t ion .  
' l ' hs  

b lood f i lms  were

Vol. 7 No. I

f i r sd  in  abso lu te  methano l  fo r  1  minu tc

and s t r i r red  w i th  d i lu te  { l iemsa 's  s ta in

(  l :50  )  fo r  , [5  minu tcs .  7 'ho  fo l low ing

morpho iog ica l  l rnd  marks  o f  typ ica l  adu l r

form ( Fig. I  )  rvere measured : cize of

k ine top ias t  and nuc leus ;  the  d is tance f rcm

poste i io r  end to  the  centor  o f  k ine top las t

(  P-K ) ;  the  d is tance f rom center  c f  the

nuc leuc  (  I ( *MN )  ;  thc  d is tancc  f rom the

center  o f  t i re  nuc lu l  to  the  nn ter io r  end

{  MN-A )  ;  th r  ieng th  o f  f ree  l lage l lu rn

{  i tF  ) ;  the  to tn l  leng th  ( ' I ' L  )  and the

max imunr  w id th  o f  p r ras i tcs  ( \V) .

rfI€ PART OF THE Oft0ANIST'

M€ASUfrEO IN THIS STUOY

f l .w[E|" .
D|ACSAM OF Trypglegns
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The s tudy  o f  g rowth  ra te  was P. r '

fo rmod by  bo th  d i res t  and ind i rec t

methods.

In  the  d i rec t  method counts  o f  o rga-

n igm were  rn rde  in  known vo lumet  o f

b lood us ing  To ison ' r  f lu id  *  as  a  d i luen t .

f  ' I o i s o n ' s  { l u i d : -  } i a z  [ O a  i 8  g m ,  g i y c e r i n e  3 0  m l ,  c r y s t a l  v i o l c t  l 0  m g .  a n d  d i s t i i l e d

w a t o r  g "  s .  e d d e d  t o  1 6 0  m l .
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Peripherrl blood from the tail vein wac

drawn to the 0.5 mark of  a cal ibrated

white count pipcttc, cxcess blood wag

rviped off the pipette tip :rnd sufficienr

Toison's  f lu id was drawn to br ing the

tota l  vo lume up to the I  I  mark.  The

eolution wae mixed by vigorour rhrking

rnd r portion was added to a hemocyto-

meter for onumcration. By touching a

drop of solution at the junction of the

chamber and cover strip, the solution

f  lowod smoothly  in to the chember by

capi l lary r t t racr ion.  The complete ly  f i l led

chamber was allowed to $rand f or 'Z-3

minutes a l iowing the parasi tes to set t le .

For  anumerat ing the tota l  number of  para.

sites, the numbors of parasites in ,{,0 of

the smallest squares ( for red blood cells

count ing )  was rnul ip led t imcs 20,000 to

the approximate number of purasites per

rn l .  o f  b lood.

Usiag indirect rrethod, thc n"rmber

of  prr rs i tes per  100 whi te b lood ceJis  in

Giemsa's s ts ined th in b lood of  ta i l  b lood

was deterrnined by microscopic exarnina.

tion under the oil imffrercion ctrjective.

At  the lame t ime tota l  whi te b iood counts

of peripheral blood f rom the lamc rat

werc perforrned. From these two data the

total number of parasites per ml. could

be est imated

The rricro-agglutinrtion test.was per-

formcd. Uaing two to threc ml. of hepr-

43

rinized heart blood collectcd frorn sn

infected rat  dur ing the per iod of  perk

perar i taemia rbout  8 days post  in fect ion.

Fhytohaemagglut in in was added to the

b lood  i n  a  f i na j  concen t ra t i on  1%,  Tho

blood rvas centr i fuge at  2,000 r"p.m. for

10 minutes.  The supernatrnt  p la3ma wrs

siphoaed off rnd tho whitish layer abovc

the scdiment was collected. This layor

was composed rnostly of perasites end

some whi tc  b lood cel ls .  The paraei tes

were wsshcd rv i th  normal  sr l ine two or

three t imes and reauspended to g ive I

f  i n r l  o f  app rox ima te l  v  2x1 (16  o rgan i sme f

m l .  This  suspension served as l iv ing

rn t i gen t .

Imrnune sef;a werc collected from con'

valescent rats about 1 montir post infec-

tion. Prior to the test sers wore incubated

st  56"C.  for  45 minutes to desrcy the

complement .  Serum di lu t ion of  1:5,  1:10

and 1:50 wore prepsrcc l  us ing normal  ca l ine

*s an diluent. 
' lhc microrgglutination test

was performed ic o'microconcavity slidcs".

Br ief t  ser ia l  d i lu t ion of  1:5,  i :10 and 1:50

wer6 p;cp{red and 0.1 ml. of each dilution

rvas mixed with 0. 1 mi. of antigen which

in csnsecutiv€ wells. ' fhe sl, ide was left

et room tempereture for I hour, after the

agglut inat ion resct ion.wss obscrvcd undor

the' microscope. 'fhe following arbitrry

critsria 'rvere recorded for each dilution,
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Degrec of agglutination

t
I

+

+{

?

DescriPtion

No agg lu t ina t ion

l -5  f loccu t "s / f iu ta

6-10  f loccu tus f t i " la

I  0 f loccule*/ t i " ta

comple te  agg lu t ina t ion

0 . 6 1 7

0 . 9 6 6

1 , 4 5 2

2 . 6 6 5

+ . 6 7

9 . 6  s

7 . 5 1 3

8 . 0 7  8

2 q . 5 2 r

3 , 4 2 6

Vol" ? Nc.

Flocculs size (U)

5 0 - 1 0 0

5 0 - 1 5 0

1 0 0 - 2 5 0

2 5 0 - . 5 0 0

RESUI-TS,
. lhe mcrsurement of vrr iouc structurcs of 115 parasi tes ere given in ' fable I '

Tab le  I
/ \

Various morphological  parameters (U/ of 115 l f lgonotol"

o rgan isms,  as  rneasured w i th  the  occu la r  mic rometer '

lewisi

i'
i
lii.

il
:!

KINETOPLAST

wid th

length

NUCLEUS

wid th

length

P-K

K-MN

MN-A

FF

TL

w

0 .3 - l

0 .4 - I . s

l . J

2 .5 -+

2- . l1

5-+

3 .13

5 -  I  J

t 7  - 4 0

1 . 5 - 8

0 . 5  9

0 . 8  4

1 . 7 I

1 . 8 3 0

3 . 9  8

+.0  +2

4 . 1  I

+ . 9 3 9

8 . 8  6

3 . 5 4 +

1 . 9  I

0 . 8  3  3

r .232

0 . 7  8

1 . 6 5 3

0 . 4 8 1

u . 5 5 0

0 . 6 1  l

0 . 3  0

l . l 7  |

Thc growth r r toe determined by d i rect

and indi rect  methods are i l lustnted in

Fig.  I I .  
. l  

he parasi tes wcre f i rs t  detected

in thc blood on the recond d*y and rea'

chetl  c psak of perasitaemia on tho eighth

day  o f  in fcc t i6n .  Thereaf tc r  p r ras i t remia

gradua l ly  decreascd and d isappearcd  on

twent ie th  daY o f  in fec t ion '

Descr ip t io  n Range
Standard

dev ia t ion

Coef  f  i c ien t

o f  var ia t ion
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O A Y S  A F T E R  I N F E C T I C S

Thc rosulta of thc study on micrp.

agglutinrtion rrc givcn in Trblc II. Tho

form of the charrcteristic agglutinrtion

clumpr are shown in F ig.  I I I .

Trblc 1I. The rerult of micro-aggluti.

nation. Dctcrmination using cen from

convrlegcent rats proriouely infcctcd with

T. lewisi

No. of rate Control
Degree of agglut inat ion

r - f l1:s l t :1o l t :so
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DISCUSSION:
' fhe 

resul ts  of  meaturernent  of  var ious

structure of  I  lewis i  in  the present  work

vary s l ight ly  f rom those repor ted in  1921

by  ' f a l i a fe r ro  (P -K  4 .268  : , 0 .35  ;  K -MN.

1 0 . 8 s +  i  0 . 0 1 6  ;  . N { N - d  9 . 5 1 1  :  0 . 0 { 7  ;

F I r .  5 .619  j  0 .0o8  ;  T ' L  31 ,25  :  0 .059

W i . 590  1  0 .015  ) .  Va r i a t i on  i n  s i ze

rnay ire due to the technique of measurc-

meni .  In  the p ies.nt  s tudy rneasurements

u'ere mrde with a calibratecl o:ulrr rnicro-

$cooe. I t eppears that there is some

var iat ion of  rneasurement  in  th is  methcd

as compsre to use of the crmera lucida or

by d i rect  photographl ' .

ttudies of growth rate both direct

end indirect methods dcmunstrated the

€LuM{} lN ln$UUf',fF S€f?U{d

appearance o f  o rg*n ism in  thc  i : i cod  on '

the  sccond da) '  o f  in fcc t i c ,n ,  fo l iowed by  a '

Deak paras i taenr ia  on  the  r lay  c igh t .  Para-

e i tes  were  nc t  recovercd  in  in fec tec l  ra ts

* f te r  2C days  pos t  in fec t ion .  
' l l he  au thors .

\ ry { : re  no t  ab ie  to  p ro iong t f re  dura t ion  o f

p r rns i taemia  in  rs ts  up  tc  36  da lg  as  was '

r e p o r t e d  b y ' l e l i s f e r r o  i l 9 2 i ) '

Observa t ion  wh i le  mak ing  mic romea- '

suroments  o f  var ious  Et ruc t r . l res  f rom th in '

b iood f i l rne  rever led  the  tha t  up  to  e igh th '

dry r; f  infect ion the prr*sites shorved a

marked polyrnorph:srn. i t  is bel ieved'

tha t  the  examinat ion  o f  the  growth  curves '

iF ig .  I [ )  ind ica ted  tha t  the  per iod  o f '

polymorphie rn coincides 
. 
with pe r iod of

cxpor ren t ia l  g rorv th  and nru l t ip l i ca t ion" '



.Af ter  e ight  days of  in fccr ion,  i t  appeare

' that  mul t ip l icr t ion of  parar i ter  is  completed

. 'and parasi taemia begin to grrdual ly  decrcage,

Dur ing th is  per iod and cont inuing for
-about  12 days the organirm apperrs to be

monornorohic.

In . thc study of  rn icro-rgglut inat ion

,phenomenon,  i t  was observcd that  dur ing
' the f  i rs t  l0  minutes of  the r?act ion

'of  the organismr moved v igorously in

thc ant isorr .  Thereaf ter  tho organisms

,begra to rdhere forming c lumps which

reach a maximum size of  250 U wi th in

one hour.  The c lumping or  agglut inat ion

rphenomenon wes observed to involve a

ch  r r  i c t e r i s t i c  ss r i es  o f  oven ts .  W i rh in

47

the first ton minut€$ the affected orga-

nisms appeared to become sticky and bogan

to adherc to one anothcr. ' I 'hereafter

portcrior portion of thc body began to

adhera,  and leaving the anter ior  hal f  o f

tho body free. in this mrnner. clumps of

organisrns look on vrrious configurations,

occ:s ional ly  resembl ing poster ior  rosct te-

l ika formt to conf i rm the c lumping in

posterior rosettes mentioned by Chtndlcr

(1e6r ) .
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Rapid Dotection of Gran Negative

Bacteriuria by the Lirnulus Enilotoxin Assny.

by Jargensen, J.  H.,  et  al .

App, Micro. 26:38-48, 1973.
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