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ABSTRACT :

From the study of st igmal

have shown that the 6 genera of

in the ccmnlon bait ing area are :

r. Musca domestiea

z. Sareopha{a spp.

3. Fhaenicia spp.

Therefore good pract ical  Merl ical  Ehf omology

mind the  above me n t ioned maggots .

plates of  common .

common f l ies which

4. Calliphora spp.

s. Callitroga spp.

6.  Rat  - ta i l  la rvae o f

muscoides, lve

usually breed

Eristal is spp.

should bear in

Part  of  this work had been submitted to" th 'e Faculty of Associated

Medical sciences Projecto chiang'  IViai  universi ty in part ial

fui f i lment of the requirement for the f , .Sc, (NIed. Tech. )  a"gr"".

Departrnent of Parasi tology, Faculty of Medicine, Chiang Mai

Un ivers i ty

* *



r t 8

INTRODUCTION:

ManY of the imPortant and

widespread diseases of the tropics

such as, tyPhoid, dYsenterY,

diarrhoea etc,  are transmit ted bY

flies, and flY larvae infect human

flesh or domest ic animals (  t  )

Consequent lY the housef lY, which

has equal tiking for human

excreat ions and human food

suppl ies, may transfer Pathogenic

viruses, bacter ia,  Protozoa and

helminth ova to the human host

ei ther on i ts f  eet or i ts vomit '

Nevertheless most f l ies are eager

for blood or haematophagous either

from opell :: wound or from sites

where blood sucking f  l ies have

been feeding. Some sPecies in

larval stages invade human tissue

producing myiasis.  In the case

of intestinal myiasis, man usuallY

acquires his infect ion bY the

accidental ingestion of the eggs or

Vol. 7 No.  3

larvae of the food frequent ing

f l ies. But their  str ik ing appearance

attracts attent ion and theY &re

of  ten  mis taken f  o r  he lmin th

diseases such as rat -  tai l  larvae of

drone fly.

The tYPical muscoid larva,

such as that exemPli f  ied bY

Sarcophaga, Musca, Cal l iPhora, is

a cyl indr ical ,  headless, legless

maggot,  usual lY broader on the

pos ter io r  ' than  on  the  an ter io r

half ,  tapering sharply anter ior ly,

and with a more or less truncated

poster ior face

The la rvae are  d is t inc t lY

segmented with LZ visible bodY

segments including the so-cal led

o ,  n o

cephal ic segments. The cePhal ic

4nd annular segments are in ei ther

appearance simple, or comPound.

The f i rst  or cePhal ic segment

is short  and conical .  Ventral lY i t

is armed with pair  of  strong
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mouth hooks. The f i rst  thoracic
/ \
(  Rrothoracic J segment bears an

anter ior spiracle on each side.

This structure is typical ly

tubercular,  i ts apex terminat ing

in a varying number of processes

each o f  wh ich  ends  in  a  sp i racu la r

opening. The cut ic le of the

thoracic and abdominal segments

may be bare; usual ly,  however

i t  bears rows or bands, ei ther

complete or incomplete, of  spines

along the anter ior or poster ior or

both margin of certain segments:

' fhe structure of the poster ior

spiracle is of great importance in

t a x o n o m y .  T h e  s p i r a c l e  o r

spiracular plate usual ly has an

outer strongly sclerot ized area or

peri t rerne which may completely

enc i rc le  the  sp i rac le  o r  r tay  be

incomplete ventral ly.

In  the  vent ra l  ,pos i t ion  there

o f ten  occurs  a  rounded s t ruc tu re ,

l t 9

the button. This may l ie in the

opening of peritreme or may be

surr<lunded by that structure or

may be completely within i ts inner

margin. The respiratory sl i ts of

the mature larva may be straight,

curved or sinuous. Occasional lY

one or more of the sl i ts may

be fragmented into two or more

parts.  Somtimes they are breaks

in the membrane between the

sl i ts.  The number of s l i ts is

usual ly considered inr i icat ive of

the larvai  stage, one for the f i rst ,

two fo r  the  second,  ( t t * .  o )  tn r " "

/ \
fo r  the  th i rd .  [ f  ig .  7 . )  I t  rnaY be

a b s e n t  o r  v a r i o u s l y  s i t u a t e d

depending on the species, and

therefof e has taxonomic value.

Sorne sn-fscoide larvae differ from

the general  pattern. The catt legrub

and sheepgrub for example are

robus t  and more  ova l ,  and la rva

o f  F a n n i a '  i s  f l a t t e n e d  w i t h
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consp ic r ious  p focesses '  ex tend ing

la te ra l l y  f rom the  body  (  u  )

' 1 ' h e  c o m m o n  m u s c o i d a e

passes through a complex metamor-

phosis,  i .e.  egg, larva or maggot,

pupa, and adult  or ful ly winged

i n s e c t .  U n d e r  w a r m  s u m m e r

temperatures which may perhaps

b e  c o n s i d e r e d  r e p r e s e n t a t i v e

cond i t ion ,  the  egg s tage requ i res

8  to  L2  hours ;  the  la rva l  s tage

about 5 days, the pupa 4-5 days,

that is a total  of  about l -0 days

from egg to adult  insect.

T e m p e r a t u r e  i n f l u e n c e s

mater ial ly both the survival  of

t h e  i m m a t u r e  s t a g e s  a n d  t h e

development t ime required from

the egg to adult. The temperature

of an average manure pile to

which mater ial  is added dai ly
o o

varies from 18 C to 66 C. Young

growing larvae are most numerous

where the temperature var ies from

Vol. 7 No. 3

+i c to ssoc. Below ai c hatf

grown and ful l  grown larvae
o

occur;  about 55 C the ternperature

seems to  become the  grea t .

At temperatures of f rcm 16o
o o

to 30 C, at 16 C. the egg stage

required 36 to 40 hours for i ts

comple t ion ,  the  la rva l  s tage 1L

to 20 days and pupal stage 18

t o  2 t  d a y s .  T h e  s h o r t  t i m e

required f  or the development of

Musca rlo,nestica may, rlepencling

on loca l  cond i t ions ,  be  less  than

the minimum t ime observed above.

STATEMENT ()F PROBIISi:
During the study of Medical

Entomology course, the authors

lacked experience of the common

muscoides. The discussion cf the

problem was held among the staff

of  thd Department of Parasi tology.

This project was undertaken by

the authors

MATDRIAI,S AND METflOI)
In the study of mature (tnira
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\
stage J rnuscid larvae, the l iv ing

la rvee f i rs t  were  k i l led  in  ho t

water treated * i th , l " t"rg"rr t  ("oup

\ '
powder/.  The contours of larvae

were observecl.  Muscoides larvae

were seen to have blunt poster ior

ends and tapering toward anter ior

encls.  ' Ihe muscoides larvae were

shown to have cephalo-pharynxgeal

skeletcn. or anter ior paired mouth

hooks ,  wh ich  move in  a  ver t i ca l  p lane

to scrape ancl tear soft  food, dead

substances  or  l i v ing  t i ssue (S" - i  -

\
sol id '  stage j .  On each side of

p ro thorax  were  observed an ter io r

sp i rac les  wh ich  were  pa lmate  -  l i ke

f laps. The rows of minute spines

on the body segments provided

tract ion, and the larvae could

crawl rapidly and vigorously.  The

p o s t e r i o r  _ s p i r a c l e s  o n  e i g h t h

abdominal segment were elaboratory

designed as filters to exclude

materials other than air.

1 2 1

In using the posterior sPiracle

for purpose of classification the

following characters are to be noted.

L. Diameter of the stigmal

plate, the space occuPied

by one stigmal Plate on

a line drawn through the

centef of both.

The distance between the

plates.

The general form and shape

of the plates.

Presence or absence of a

button.

The form of the peritreme

whether complete or broken,

regular or irregular, its

thickness, and its relation

io the button.

Tlie form of the spiracular

slits, if present, and their

relation to one another aod

to'the peritreme and button.

The looation of the plates

2 .

3 .

4.

5 .

6 .

7,
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in the respect to the

segment that bears them,

for example, whether they

lie flush with the posterior

wall of the segment or

whether they are sunken

into concavit ies.

The collection of maggots were

obtained by using several baites and

at different levels. The baites were

carrion of Aehatina fulica ( ciun,
\ )

African snail J, salted fish, cat s

feces, dog carcass. Maggots wele

also obtained from stagnant water

contaminated donkey s excreta at

1000 ft. above the sea level in

Chiang Mai area, and from water

buffalo manure aL 150 kilometres

north of Chiang Mai. ,1500 f t ,  above

sea, level. The temperature is in the
o o

range of 15 - 30 C, :relative humidity

78l IPersonal communication f rom

Northern Weather Forecasting Division,

Metaorological Depar,tment, Ministry

Vol. 7 No. ii

of Communicatiou ).

In collecting stigmal plates, at

each time of the collection of

maggots from breeding place, the

full grown larvae were kept in a

bottle.

REAGENTS:

1. Detergent (So"p po*a"r)

2. Normal saline

3. Differentiated alcohol.

. 4. Xylene and permounts

APPARATUS

1. Surgical  blade.

, 2. Slide and covergtrass

3. Steri.oscope.

Method of collecting stigmal plates.

. 1. 5 gms of detergent Powder

water and boiled.

' 
2. Inmediately the full grown

larvae was Put in the hot

' ctre.tergent solution and boiled

for 10-15 minute, to harclen

. the internal , structui'e of
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l'arvae for the purpose of LARVAE 
'i

I

easier pilling out rhe stigmhl 
v

DETERGENT SOLUTION
plates. boi led 10-15 min.

washed
3. Larvae were washed with 

,t

normal saline and keep in NORMAL SALINE

normal saline. +
MAGGOTS DISECTION

4. Posterior spiracle iryas cut 't

. STIGMATAL PLATES COLLECTION
wrtb a surgical blade and 

I: v
disected the plates with 

.DEHyDRATING :
disecting needles under the z ALCOHOL

Sterioscope. . 
3o min'

v
5. The stigmal plates were il5 s ALCOHOL

dehydratecl in the differ- 
3o min'

,t
entiated alcohol. 9O * ALCOHOL

6. The plates were cleaned 
3o min

.t
in Xylene for 30 minutes 95 g ALCOHOL

7'. The plates were mounted 
30 min'

.t
as permanent specimens by ABSOLUTE ALCOHOL

permounts. As the following ,-,3Q..*in'r2 
ti*"t

steps:- : XytnNg

PERMOUNT

,,- " (FOR PERMA}{ENT GLASS SLIDES)
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RESUTTS
The total amount of flY-larvae

'were collected L842 larvae from

eight places and have found that

the common muscoides are:.-
/ \

L. Musca sPP. [nig. t, Z, 9,,1
/ \

2.  Sarcophaga sPP. (r ig.o,7, l0 )
/ \

3.  Phaenicia sPP. (Fig.5'8J
/ \

4.  Cal l iphora sPP. ( f ig.+,f  f  J
/ \

5.  Cal i t roga spp. ( f ig.a' fz.)

6. Rat- tail larvae of Eristalis

/ \
spp .  [F ig .13 i

The brief descriPtion of the

posterior spiracular structures of the

above mentioned muscoi<les larvae

are indicated in table 1 and 2-

DI,SCUSSION

The study of stigmal Plates

of comnlon muscoides should be

undertaken 'rhe whole Year round

insteacl of  l imitect two months in

dry and cold seagon. The maximum

collection of maggots' depencled on

the climate and humidity. T'he rainy

VoI. 7 No. 3

season is the best time. Another

problem was communications were

not easy and a limited budget

restricted the work.

At the first time of baiting,

the earilest collection produced not

fully grown larvae of SarcoPhaga

spp., the stigmal Plates were shown

/ \
two sl i ts \Fig.1/.

From the results of this work,

we have shown that the maggots

in different baiting sources differ

in size. Those grown in cat s feces

are smaller than those grown in

buffalo manure.

, However, fronr this studYing

we know that, the common muscoides

are mostly included of Musca sPP.

'sarcophaga 9pp. Phaenecia sPP.

Callitroga spp. Calliphora spp. and

' 
Dron" fly which is nearly corresponcled

to a significant studY of bY Yoa

Yuah and Huie in Paiping, China. This

was based on total  of  384,193



Septernber 1974

flies, of which

Musca domestica LJ t werc Sannia

canicularis and Fannia scalaris,

o.3L /" were Phaenia caesaf were

Calliphora vicina, and Catrliphora

1 2 5

g8.41! were vomitoria, and 0.03/; *"te Sarcophafa

carnana.
The author would like to

continue looking for haematophagous

flies. This kind of work should

be continued in the near future.
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A

B

C

D

E

F

A

G

F

G

H

6 8 7

235

30

2L0

L76

1 6 0

72I

3 2

46

9 8

Baiting
places

Carr ion of

snai l

Salted fish

Salted f ish

Buffalo

manuf e

Cat excreta

Salted f ish

Donkey

excre ta

Dog s

carcass

Donkey

exrcfeta
t

Cat s ca

1 .3 -  1 .7

0 .6 -0 .8

0 .8 -1 .0

0 .8 -1 .2

0 .6 -1 .0

0 .6 -1 .0

0 .6 -1 .0

0 .8 -1 .0

3.8-4.2

t .2 -1 .5

0.6-0.9

0 .6 -1 .0

0 .6 -0 .9

Table I  Maggots Col lect ing i tems

Preser ve
number
plate are
collected

0 .2 -3 .5

0.L-0.2

0.  1  -0.25

0 .2 -0 .25

0 . 1 5 - 0 .

0.2-0.25

0 .2 -0 .25

0 .  1  -0 .2

0 .20 -0 .3

0.20-0.30

0 .1 *0 .2

0.1-0.25

0 .1 -0 .2

Vol. 7 No. 3

spp.

Sarcophaga

Unable to

identify

Phanecia

Musca dornest ica

Phanecia

Er is ta l i s

Sarcophaga

Callitroga

Musca domestica

Cal l iphora spp.

120

20

20

80

60

3

2

30

5

42

5

A

B

C

D

E
F
G
H

: 79-8L Rajapakinai rd., Chiang Mai. -

: Pra Tu Chiang Mai market.

: Varoros market.

: Tone Lumvai market.

: Ban fou ptouog Chiang Dow, Chiang Mai.
: Animal house Chiang Mai Hospital.
: Chiang Mai Breeding Section 2, Army Veterinary and Remount Department.
- Super High Way, Chiang Mai.

Size of maggot

length width
cm. cm.
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* 7

in cat s excreta.
* *

in buffalo manure.

Table II Characteristics of stigmel plates (U-n)

L27

Description Musca
dornestica

Sarcophaga
spp.

Phanioia
spp.

Callitroga
spp.

Calliphora

Diameter of
plates in
micron

170 -220x
370 - 400* *

300 - 550 165 -200 300 - 400 180 -200

Distance between
plates in micron

90 - t00*
30 - 40**

r00 - 120 70 - 100 60 -70 30 -40

Distance from
mi-ddie of the
plate

40 - 50*
1B-20x *

5 0 - 6 0 40 -50 30 -35 1 0 - 2 0

Folm 4 shape D - shape C - shape shell - shaperound
shape

round

t:ry__,
PresentButton Present Absent Present Present

Peritreme Complete Incomplete Compiete Complete Complete

Spirocular slits Convoiuted
S - shape

Elongated
Vertically

Elongated
straight
toward to
the bottom
with hair
like process
radiated
'rom bulging
portion of
sl i ts
medially of
inner. one
and laterally
outer two

Elongated
straight
toward to
bottom

Elongated
Horizon-
tally

Location oi'
plates

Lie fiush Lie flush Lie f'Iush Lie flush Lie flush
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leukocytes in the inflammatory exudates of 6 children with sevpre protein
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were evaluated by the new technique' NBT'Rebuck skin window' The

results obtained indicated that the oxidative activity of leukocytes especially
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INTRODUCTION:

It is well accepted that the

malnourished child is more susceptible

to infection and that infection is

a major factor in the high morbidity

and mortality associated with protein

calorie malnutrition or PCM 
(1).

Clinical observations suggest that the

malnourished individual's body defense

system may respond to infection in

a way which is different from that

of the well nourished one. An

organism which may be relatively

harmless in the well - nourished child

may give rise to a severe or were

fatal in the malnourished child. Our

recent experience as well as the

others indicated cl'early that children

with PCM tend to develop gram

negative septicemia(2'3). Io addition,

when localized infection. spreads in

these patients it done so with the
:

development of gangrene but not
t , 4 t  1 -

with suppuration*-'. Since phagocytes

especially polymorphonuclear neutrophils

1 3 3

play a major role in protection

and limitation of infection through

their phagocytosis and intracellular

bactericidal activities against the

invading organisms both in the

circulation and tissues, the observations

mentioned above necessitated the

systematic studies of the functional

integrity of phagocytes in malnourished

individuals. Selvaraj et al (u) and

/ \
Seth et al 16/ found that in children

with PCM granulocyte function is

compromised and that with nutritional

repair there is an improvement in both

phagocytosis and kill ing function.

/ \
Vithayasai et al [7J found that some

but not all of the children with

PCM has the defect as those observed

earlier. - The in vivo study, using

standard'  Rebuck skin window

t e c h n i q u e ,  i n d i c a t e d  t h a t  t h e

mobiiization of polymorphonuclear

leukocytes into the inflammatory

exudates. in children with PCM is
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/ \
not impaired [8]. Therefore it is

important to study the functional

integrity of the migrating phagocytes

in the inflammatory exudates in these

children.

The new techniques, called

NBT - Rebuck skin window technique,

was designed specifically for the study

of the phagocytosis and kiliing

f  unc t ion  o f  leukocy tes  in  the

inflammatory exudate. The oxidative

activity of leukocytes which is

e s s e n t i a l  f o r  t h e i r  i n t r a c e l l u l a r

bactericidal activity is evaluated by

the capacity of leukocyte to reduce

the colorless NBT particles to dark -

colored f ormazan precipitates.

MATERIATS AND MITIIOD:

Six children, 1'5 year of age,

with severe degree of protein calorie
/ \

malnutrition [9, 10/ was admitted

to the Pediatric Ward for study

and treatment. Six control children

of the same age were the well -

YoL. 7 No. 3

nourished patient admitted for elective

surgery and children recovered from

malnutr i t ion.

N B T ' R e b u c k  s k i n  w i n d o w

technique. The skin abrasions were

made on the volar surface with

a sterile scalpel according to the

standard technique (f f ,  fZ).  Care was

taken to avoid bleeding. Sterile glass

coverslips were placed over each of

the skin abrasion lesions. After 4

hour the coverslips were removed.

One drop each of either 1/ Nnf

(Sigma Chemical Co., St. Louis, Mo.,

USA./ in phosphate buffered saline

with or without 5 / latex were

applied on the lesions. New coverslips

were then placed over the lesions

for an additional 60 minutes. The

co"verslip preparations were then

stained with Wright s stain and

differential count was done on each

samples. The' granulocytes with laqge

chunks of dark'stained intracellular
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formazan precipitates were counted

as NBT - positive cells. (tr)

The in vitro NBT test using

heparinized capillary blood (fS) rut

carried out in each patient at the

same time of the in vivo test.

The summary of the results

is shown in Table I below. There
*

is no statistical significant difference

between the results obtained from

children with PCM and healthy

control children regarding the percent

o f  N B T '  p o s i t i v e  g r a n u l o c y t e s

(especially polymorphonuclear neutrop-

hils/ in the inflammatory exudates

with or without stimulation with

1 3 5

latex particles. This, in turn,

indicated that the intracellular

oxidative metabolic activity of
/

granulocytes Iparticularly of polymor-

phonuclear neutrophils) tr the

inflammatory exudates o{ children

with PCM is not impaired. [n

addition, the increased in vitro NBT

positivity of the granulocytes in

peripheral blood of children with

PCM compared to normal control

children further substantiate the in

vivo findings that the overall

oxidative activity of the granulocytes

is remained intact or at least on

apparent impairment in these patients.

TABI,E I:
RESUITS OF NBT .RBBUCK SKIN WINDO1T AND IN VITRO NBT T$ST x

Expressed as mean + 1 S.D. of NBT - positive cells.

TESTS PCM CONTROL

NBT - Rebuck skin window

- NBT alone

- NBT and latex

In vitro NBT test

2.92 !2 .4e

7.33 + 2.89

33,40 + 25.00

3.16 + 1.40

5 .70  !3 .27

4.75 + 4.49
zr
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COMMBNTS:

- The results of, elevated NBT

positivity of circulating granulocytes

in our PCM children confirms those

observed earlier (t+, ts ) which

indicated that the oxidative activity

of leukocytes in these patients remain

intact and the increased NBT positive

cells can be explained on the basis

of increased " resting " activity ancl

fre-quent intercurrent and concurrent

infections observed in these patients

/ \
on admission (16/. The results

obtained from the in vivo study

indicated that the granulocytes and

monocytes which migrated into the

i n f l a m m a t o r y  e x u d a t e s  w e r e

functionally normal. The lower NBT

positivity values obtained from the

inflammatory exudate are not

statistically significant different from

those obtained from biroulating

granulocytes in normal healthy

children; This is apparenify not dug

to the cell death since almost all

VoI. 7 No. 3

granulocytes and majority of mono 
"rr"rf

macrophages in the inflammatory

exudates ingested latex particles

heavily.

Our results are supported by

observation of Kumate et af (fZ)

which indicated that the phagocytosis

and intracellular killine function of

e
leukocytes was not impaired in

chi ldren with PCM. Smith et al  (18)

made similar observation in malnourished

pigs. Various possible explanations

for the difference of the results

of the in vitro studies obtained by

investigators are the different

poputation studied, different criteria,

ratio of bacteria to leukocytes used,

presence or absence of amino acids

s u p p l e m e n t a t i o n ,  c o m p l e m e n t
/ \

in'activation etc. (19J. These factors

werd largely eliminated in our in

vivo system. In addition tb granulocytes,

it is noticed that the ddgrees of
t

NBT positivity of -ooocyt"r/

magrophages in the , inflammatory
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exudates of normal controls and

children with PCM were also

comparable.

SUMMARY:

The intracellular oxidative activity

of polymorphonuclear neutrophils and

other granulocytes in the inflamrnatory

L37

exudates with and without stimulation
/ \
[with latex particles/ were studied

in 6 children with severe PCM..

The results obtained indicated that

granulocytes in the inflammatory

exudates as well as in the circulation

of children with PCM remain func-

tionally unimpaired.
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ABSTRACT.

The new modification of the

surface adherence technique for

separation of lymphocytes from

p e r i p h e r a l  b l o o d  i n c l u d i n g  t h e

ut i l izat ion of cotton f iber in place

of nylon wool and the el iminat ion

of plasma trapping volume by

using the plast ic syr inge instead

of test tube was tested in 26

blood samples. The highly puri f ied

lymphocy te  popu la t ion  (aa .so  -  ta .

79"/ ) witn- 60 - 70 "/ of. the original

lymphocytes and normal ratio of

l y m p h o c y t e  s u b p o p u l a t i o n s  w a s

o b t a i l e - d  ,  . c  o m p a r a b l e  t o  t h o _ s e

separated by the density gradient

# *
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c e n t r i f u g a t  i o n  ( n i c o t t  -  U v p u q u " )

technique. The addit ional advantages

of this technique are the shortest

t ime required, the el iminat ion of

excessive manipulat ion of cel ls and

chances of bacter ial  contaminat ion'

INTRODUCTION.
At present there are a number

of methods bY which lYmPhocYtes

essent ial ly f ree of granulocytes and

red blood cel ls contaminat ion can

be obtained from Yenous blood

for use in var ious immunological

studies. Three dist inct stePs are

usually involved: sedimentation of

recl  blood cel ls;  seParat ion of

granulocytes from lymphocytes; and

removal of  remaining red blood

cel ls.  The most important steP is

the removal of granulocYtes from

lymphocytes which can be achieved

by: surface adherence technique
/ \

using the nylon fiber (1, 2), cotton

/ \ / \ l \
(.a,aJ, glass wool t5,6/, glass \7,8/

or polysterene beads (n) wide -

Vol. 7 No. 3

s u r f a c e d  c o n t a i n e r s  ( r o ,  r r ) ,

phagocytosis of carbonyl i ron f i l ings

followed by centrifugation or bY

introducing a magnet into the cel l
/ \

suspension IrZ, fsJ; density gradient

technique using albumin ( f  a,  f  u),

dextran, methyl  cel lulose. f  icoff  ( f  O)

/ \
or Hypaque (17,).  These methods

are not always ent irely sat isfactory

because they are not onlY time -

consuming but also 'require Iarge

quantity of blood sample. These

obstacles are partlY overcomed bY

the simplified densitY gradient

cent r i fugat ion  techn ique us ing

Ficol l  -  Hypaque * ixture ( ta).

We are describing the usefulness

of the modified surface adherence

technique using cotton fiber which

is very simple and the highlY

pudfied lymphocyte suspension can

be obtained within 15 minutes.

MAT$RIAT AND M$TflODS.
leukocyte- rich plasma: ren

millil iters of venous blood samples



from 26 adult volunteers were

collected into the heparinized sterile

plastic syringe. The leukocyte - rich

plasma samples were prePared bY

the dextran sedimentation technique

t1 eJ.

Lymphocyte separation: Cotton'
Iiber adherence technique:

Leukocyte - rich plasma samPle was

transferred into a sterile plastic

syringe (u - ro ml. capacity) containing

200'300 mg. of ster i le cotton f iber '

A f  te r  1  5  mi  nu tes  o f  occas iona l

inversion the plasma samPle was

expressed from the syringe. T!"

total plasma volume, leukocYte

count, differential count and trypan

blue viabi l i ty test (zo) *"r"  carr ied

out before and after the procedure.

Density fradient centritugation

tochnique: Two mi l l i l i ters 'oi

leukocyte'r ich plasma sarnple was

gent ly  p laced over  the 3 ml .  of  a

freshly - prepared mixture of 24 parts

t43

f
of 9' /  Ficol l  [Pharmacia, Uppsala,

. \
Sweden,) and 10 parts of 34,/ Sodiurn

/
d i a t r i z o a t e  I H y p a q u e ,  W i n t r o P

\
Laboratories, N.Y.J. After centrifugat-

ion at 150 x g for 15 minutes, the

l y m p h o c y t e  -  r i c h  l a y e r  a t  t h e

interphase was collected, washed 3

times with Seligmann's balanced salt

/ \
solut ion l t0J then resuspended in

the AB serum.

The percentages of B and T

l y m p h o c y t e s  i n  p l a s m a  s a m P l e s

were determined by the roseite

fo rmat ion  techn ique ( r t )

RESUtTS.

1. The average percentage of

lymphocytes in 26 plasma samples

tested was 39. 34 + 8.921!,  and those

obtained'from cotton fiber adherence

techniqub and Ficoll - Hypaque density

gradier i t  technique were 83.30 !L4.81!

and 95.92 + 2.77/" respect ively.

2. There is no significant

difference between the percentages
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of B and T. lymphocytes in the

blood samples obtained frorn these

2 methods.

3. The perceni recovery of

lymphocytes of borh methods are

comparable, between 60 - 701! of

total lymphocytes in the original

sample.

CO[,tMENTS.

Highly purified lymphocyte

population in the test system is

essential for most the immunological

s t u d i e s .  V a r i o u s  m e t h o d s  f o r

purification of lymphocyte suspensions

have been described. Of these, !h"

two most widely used are the' glass

or nylon wool adherence technique
/ \
[1 ,2 ,5 ,6J  and the  dens i ty  g rad ien t

centrifugation using Ficoll - Hypaque

. / \
mixture \77,I8,22). Although the

former method is more feasible than

the latter, the serious disadvantage

of B - lymphocyte loss .secondary to

the adhesion of rhese cells to the

'v 
ol. 7 No. i:-

nylon fiber renders it suitable only

f or certa in type of studies. Our

modif icat ion of the cotton f iber in

the syringe not only eliminate the

B lymphocytes loss but also minimize

the total lymphocytes loss secondary

to large trapping volume within the

cotton or nylon f iber mass as

obser;ed in the convent ional method

[41. In addit ion, this part icular

method required only 15 minutes

(compared to 2 - 3 hours when the

Ficoll - Hypaque technique is rr"a)

with minimal manipulat ion of cel ls

and chances of bacter ial  contami-

nat ion and also much less expensive.

CONCI,USION

Highly purified lymphocyte

population are successfully prepared

frgm peripheral  blood by the cotton

f iber adherence technique. The

main advantages of this technique

are the shortest time required,

min ima l  ce l l  man ipu la t ion  and
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chance of bacter ial  contaminat ion,

higher rate of lymphocyte recovered

whi le the rat io of i ts subpopulat ions

remain unaltered.
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r A
[JOLTO i

n rx; fr' n ar norlfi fr nurun JilT-uilT{
?tr' ltrtlJ [Unt:tiln Lymphocytes X11-]

peripheral blood LLUlJ surface adherence
I  a ,

fl ' jUnl: [{ cotton fiber ttyll.{ nylon
A  v  \ l | e  q Y

wool n.lfifl"dutOl plasma L'l;J1nLtn3 [{
t ^

,
plastic syringe li.YlUUnOflttn'15:TlJfil

n'ln zunnr:n:rq16ofls]-rodr{ .26

TlU ? ' lU?1 pur i f ied  lymphocy te
A  . g w a '  i  d

population ltt[un lfl iln1tilnud.ln.' 83.30

+ 14.79 /" ntnilTil'}il 60 - 70 /" 10.1

original lymphocytes

V d a d Y

1l0Fl1J0.:'lt 'Ltfl fl LYmPhocYtes Fl?B
X a a  ^  e  v

cotton fiber llfifl 'elnUl?nlUOUff9l0fli: ' l

V a , w
Y t f n t : f , 0 l t f l U  c e l l s  t u 0 3 O 9 ' l : 1 l J O , J

q J :
,  A v

bacterial contamination L0nqlnUU'l
. :

?,,1U?'l normal ratio 1;0.1 LYmPhocYte
A  u u  A  o  4  |  r d

subpopulation YlttUfl tfltlJuil ' l t]Jtil:tjU
d v J l a a

t? lUUnU lymphocy tes  v l t tUnLf lU?t r '

density gradient centrifugation (Ficoitr-

Hypaque) rJ:rn g'lrarnfi \fi \ilrte'rnorrri"uunu
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Jl  IU tU t  t i  f l  Lf l  09t t l9t . t  l : tn0!91' tu
^  ^ v

fllTUnlUSllfl utlJy!'ln impermeant

. 1 , q r d l  f r d amolecules tn lu iilrU tUu?\1n l:J: ytugufl
I  a i .  s i  i  vq r l f  e ' J  ? 1 1 l l 1 r U l i l t n U ? n L  o s m o r i c

v t ^ d A

pressure t?{T-13 klUtt lUt{ ? te.Jfl tn0ft00n
V  r \ 4 ' r 4 e \  r  r j a e
t]-it;J Lfl/ "1fl3 anions flr.i dl iltJ IAltnnn

d A t a d d

1U1fl tnn rLn3fi '1,.r1:n"tr?,JtJ1uil ?t3Jfl tn0ft
ai al

ttfl.3 :d.Jtul.{ semipermeable membrane
Y  \ A '  t  c ;  A  g I  v  a e t Y  v

L? t00n Lfl  of l  t . lT?9ttT?tl^lou0.3nu:J l i l91?

r.t-ulo.:rril ani,ons ludrrllrn;rirtilu

Er-? tu rn rfiu hl nil rrflnyirnlurfietrfronrLfl.j
9  v  l l A o  v  A  s  d  \

e'rO.J1lJ carion (rn-rnrpno LYtflifllJJ
a '  v  i  ^ a  i  a  v  I

oonx1n9't ' t?J1,[  l f tu?5nrT?1 nunnut" l

Soclium flux. nrrrufferilnfrto.lnnlnrl
o  q y  6  d  a

Yll l ,1 l t ;J9lLn0f l t t f l i { lJ osmotic fragi l i ty
/  \  a  %  v  I  i  q  v i l  ,

INaCl/ r?'i3.ifluFtJrlru?1y!1J LilzuL']ufl ?rr
f t l  '

ITf,l congenital spherocytosis t!US]U

l9tti0'rFluunntnil%tflI8'1nilil t:'l
" o d

f l l i l1Tnn3f lnl9lnJ permeabi l i ty 1J0J
A  c t  A  ,  a a  A  a  u

zu'l 1l 0.3 t 3J fl t n O f t tt 9l J et 1 U'l 5 n I T?l t : ! n ntl

Hematology Division,

Faculty of Medicine,

the Anemia and Malnutrition

Chiang Mai University.
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ff Erythrocyte glycerol lysis time

s  q e

[nUnlT [fl glycerol tt?11] NaCl solution

a d  Y a a v q w d  q  A  v  6  t't 5'nlTUtJzu tSfl nul t1.ttn 0fl ?JO.tnfl ? fl lt nl

v d l Y l \ r A a l

nil?J1tl-Jt[tln]il11]LLnl f 1-3J Lr9ltV{,tnvil

v  |  6 Y  d l  r  f  6

nlT fl91 LtLn.l Lfi fl3 flln rlny tULtUTy lUSl.{

l Y a r a c i a
t u fi'r u n 1 T 9'i T ? q n ? 1 il il 9r :J n 9'r 1, CI.1 t tJ f l tn o fl

j ^ % q s r / \ ^ a % v

rrft{y}rngtfl1.{ lri [Tnp.lt.] "l (4_El isl.trL;J
r V l t o f l a d a i l o u e

?]nY lil specific ttgltljX{'l5yl.J1U7}1tfli
d  o t Y  a  I  r a  Y

T'lf l i tT' l  t tns LT tn0fl i  [11:JTN'ltUU0UlJ]nzun
A I d A V

n 1 T fl n U 1 I O { t:'l li'l U'l 1 [ :J fl t n CI fl [ t f] i ?l 0.1 zu
r l  d e f /

lJ ' lUtf lnf l?uJtl ' tgy] Lngutnr: (proteitt
t o \

calorie malnutrir ion ?l]CI PCM J lt03

thalassemia fi glycerol lysis time
A r a t - A y i ,

u 1u il fl il n qi o u1,1 sfl Lxu tlJ0 il 1J'lu Ft'tEJ
\ l Y  v  v  A  w

PCM Lf l I  T ] -JN1:TNU]  N 3 :JT3f l I  ] J1JO. ]

cholesterol, total phospholipid Ltng

lecithin content 10{ red cell membrane
l u a l , a v v V d d

nfl 9t ln.3xunn util1.{un9'l 1l{T0ilnilil1'{n3J
d f  r  a b

glycerol lysis time LUl.ltlnflfl?U Sfll
'  d  d  A  o  a d

1JT3 dJn 10.3 [:1 n nCI LIUS U] ? t n1T10.l
a '  a  r a  - . t  *

glycerol lysis ?1tTlflnU10Uil.[?JtUyU
i  a l  j  q r a e o  U  r q e a

t1^,10 tlju ttu? ?1'tJ yt 1t [ellJr.rl]r tu tflflnu'l
4  a  Q  1 ,  r  A  

' r t u  
I  q -  ' e

t?\JJtfiSJ tu tTnnl.J d] 7lv,tlJ tftu0u tl.llj 'ru
l l r l r

[:19',10 [lJ

a d

?frR15

REAGENTS:

1. Isotonic phosphate'buffered

/ \
saline lp}{ 7.a)

2 .  0 . 3  M .  G l y c e r o l  s o l u t i o n :
a k s

t9lTUillr1.{ lerunllhfii l 3.07 gm. Glycerol,
r

reagent grade IFisher scientific Co.,
\ -

Pi t tsburgh, Pu.) i lU deionized dist i l led
\ t , w ?  l V

water  qu lF lututnTL i00 ml .  (u tut
%  I  ^ y  a l  I
U stable IUOilUR:JliOtL:J1.lt?n11JT3-

9 i J

d \

LJ'uU 6 tf]oil )
< d o

?6?l'l : tgllJ 20 ul. 110.1 whoie

l , q r a r X a a
blood t  [Stn0f l f lq]nlnunlUU?;JO, !nCfl

Xln heparinized capillary tube fniO
a  A  e  e  C ! l e \

rnofl?]ildilnL EDTA rJlrrn?n Lfl/ n.J
U , 4  w A a

lil luunef]ttn??TJ 5.0 ml. buffered

saline zunruhTrrirn-u6uri'r pipette 1.0
? %ot rq

ml. fl0'11.{1U1U [f, t]i standard cuvette

/ , \ !

[ 10 mrn. light path ) iJ 0 .J t fl T 0 .l

spectrophotometer fifi fio"ur/tog rnio
' l l

l inear potentiometric recorder ( t{U

Beckman DU Monochromator fiio

Zeiss' PMQ II spectrophotometer j'lil

v a t l  9 \ ' v

flU Gilford recorder tU119'lU/ ?fl

149
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optical density fi 625 nm. lelufi

completely hemolyzed blood sample

dl a

LUll  blank Lf ' l&J 2.0 ml.  9O.J 0.3 M
q s

Glycerol solution nJ til cuvette InU
q v  I  d  5 l  I

tS syringe pipette tll i lt lJlJlJillfl tl itu

/ d \ d l

(. tlO: 16 I u:ot'Jlufllu polyethylene
d \ r e  I

tude fl Lf-l Fl?'13J1J1,{1J0'] reaction mixture
1

% t d

1]n3nfln.lOU'l.l?'lfltT? median glycerol
a  a  4 q  9 v  r

lysis t ime lrTO GLT5s Flot l f l1yl t t r l i l
o i

|,unt:yl O.D. 1Jo.] reaction mixture
a f

nfln"JLuns 50 /" I)at initial value. [9t
v l . l t \

9I?OUI.I LU:U ,|

v o

i lauusu'l

1. :Jirurruto,: whole blood' fi
q u  /  \  M  ' o  u  v  A q Y

t{ [20 lambdal [ildlnrulJlnilnnl:Yl [s
% a  6 l  r  a  o  6 l e

il: eltol lutfl u n t?irlv tunillnfl xv?ll tu
A a a

fnial reaction mixture {.ltnOfl nnL 10n 1.J
. r f  I  v t r  d

ILU 1: 750 dllt u.1?J optical densitv LT?J
y  t q  r  , i  |  \ 4 9

f iu 8u [u:vur i . t  0.8 -  0.9 s.J olu te l
r  

g <  o  ^ u

fi3el'lnttny dilution ?lil19l1,lYl1 [14 plasma

t l l l v

ttnY anticoagulant ltJtJ'lU.lnlJ2nn1:
w  v  t l  d  .  q Y  a

lysis n1tl lJ ' lUl i9ltJln01nny iSLnOfl i l in

r %  r a d i A i  d a  o  k r 4 Y

n?1u [t9l?t?]n11f,9.) nn0txlvt00Flyl.]  t?
: i 3 , r

:3U3ilU.1 ttfl &t0 11'11[nOf]0CIfl LdUIJ 1'ln Xy

Vol. 7 No.

\ 4 ,  d  A  A  I  a

lfl rlJfl] L fr 0 gl rt fl .l aJln tu;J 0ilnu]Jn 9l

2. Glycerol : Sodium chloride

A a y z l "  v d  Y  q e d

ratio ?J1.[19tfl lfi lnln.]Ft crlx3 lfi lJ lysis

a % 6 ' a v A , a

t:11Unt?i3J glycerol n lty'ltJlJTlJlil lO.l
o  |  |  \ t t

NaCl solution 3Jiln3O]l,[Fl'l GIT so Lfli
^ Y

tJ1il[?lT'l! lvsis tnfli lOU

4  I  o  q y

3. nl:t9]trJ glycerol 9lOi?ll tU

d a a r J

t f ,TxR'tt i lutrni 5-10 ?1.{1?1 11,'1T13 lysis
A r d v U a a A o d

L:tJ0u1.t:?ftLT? f lJuu?5ylLtuvuln0
6 v  a

nl: h automatic pipette 1lT0 plastic
r v d

syringe 910n! plastic tube flUlfltnn

/ /  a  \  r l ' i
(.ilT0 Pediatric gavage tube,/ flOFl L'l?1

ulnlo{ cuvette lrnllfr l.riarrginlJL?t?ru
9

A t a a

1tu0u1J?J9l{fi

Y
4. , Potentiometric recorder 111'[

qc1fi tinear r::tJfl rfi\fi nntufi oun-u
^ a %  q v  d  6 l

5. ?5ilUonn1nnfl l '191T?Xtn0fl [u

, A  v  ,  6 l  I

:J:elrrxu otiLLn ? [ultfl n3?utr1fi '.)il1:nns

Y  r l  q r  d l  o  e  u

.E:l :?q r{ uru l f l  tuuq'1i l?ui l l f ln1 f lo{ nl;' r J

a L  A  %  d  v  r  \ 4  r i z
IH nv q]'ln u J 3u n otx qv etgl Ltun.l LlJ Lfl

a  6 v

automated system UTO [S colorimeter

d\4 v

fi:Tllntn Lfl
t .

fll1J0.l GLT 56
q v q l t a l

lilzu lliruunfl0u

i$tr

I  A  A  t A

Ttu'j '.1 28 - 60 ?111y1 ttqllJ skewed
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t J t  i

distr ibut ion t tn3i ln1tqnU10.1 GLT56

: 39.14 + 11. oz iurff rfin:lnfiorl.
'q

r  a l  i
t ,3?l?1.1 1-4 lJ?:J ?Jft1t i lnU30! GLT 56

:  41.e0 tt.gt iwfr zun GLr56 1u

triplicate sample lnfirfiurnirurnlil'jr
q v  a  o i a  a  y  r  ' i

qy tY[n09]iltJ anticoagulant 1iT0 LlJteJ0
^ ? d ^

[91],lX{lnniltIY]1.1 glycerol QStJ hemelysis
l 6 t d d

0U1.3 :? f l t : ' l L lnY i l  GLT 56 L l  UJ  7  -9

a  d  t  A  I  A  i l l

?l.{lYltylll.{Unl GLT 56 ?l0.ltfln?lil ' lU
t f i a /

fi'ru [:nyt lngunr:d.lzuetilnflil']n ll Las +
r l J \ E

o  a \  t  A  V y v  v  C l '

18.18'r1+ryU rre' lr :J0 l f t : !n]:TnulLlJ1l
e j  d d dl  |  ^

t'rn1 7 - 10 nils]lli au?Jotn1rLlJuilnqr
6 i d l 6 d l r a t v /

niln1 GLT,o lr jui l f l f l r tui lu (40.71 +
^  . l \  |

6.36 'lu'l?]./n?il GLT 5s 30.1 thalassemia
d t a r a t A

?JFilf lJzunUnn?J1n:yu?'rJ 60.2 n{ 724.7
1l

a d / d ^ d \

?u1?] (rf lnu : 93.52 + 25.30 ?l1ri l .)

. q d

l6!'rtfu

a i

nlTflnUlLn8iillJ hemolysis fl0.1
d 4 q ?

ti lqltnOflLtFln tilUlUl non - electrolytes
l t r A A v

fl 1.: e] LflUtq?'l1y0u.l.3U{tnU?n! glycerol
t d l  I  v q  v  6

lysis WIJ?]&FI ]ttfl n9]1.lnil lufl 91? species
f a v v € v

fll.l el Ltn3ilfl?'ll,Jfl3J?{U$'n! red pell

*  /  \  r . .  u  d

osmotic fragility ftXU.W 0U1n [Tnfll8.J
, ; E " J r  a  d u  I

osmoric fragility iJ0J'twfltn0fltrfl.3n Ie,J

l 5 l

. )  t  o  v  A  o  q 2  d  4 .  , . % a

ts fllt1r91 flt flru Tlyt-1 [u t;,.ln tnofltuft'tutJ
. t  v  \ l l ,  I

glycerol lysis time ttSlnfll.ltlU lflOU1.l

t K d o v v

;J lntsuilntTfl nu1 [u:;ugfl i.tv'l!n ? ]ilfl 3J-
v d t  a

7!l|fr':y14?1.1 lipid composition 30.ltl?

c i d v a l

ti lf l tn0fl ttfl.SnUnllT;Jt11l4fl0J glycerol

e V  r  6 l  d  a  /  \  |

t?J1 [ lJ R' , tU [U rt i f l  Lnef l  [3,  6 -  9. /  a0:Jl

/ \ '
Gott fr ied and Robertson [4.5/ ] f lJ ' l ' l

" ,  
r l  i a

[. ' lU?UUliTlUyl3J lipid pattern 1]0.ltJ'l

6 t  d  / A o  v  V t w  I

LfrJfl tn0fltLfli Ulnlnry Lfl !Ln cholesterol,

\ ^ r a d

phosphol ipid t tny leci thin/  t l f lUnf l i l

r r  v t l  A

GLT 56 1111.llJ "ln ttql-6{'lUil1n1O.1zuU?Uyl
d  a  I  d  -  2 4 a

3J GLT so i.' l9lljfl9lL{UtnU'lnilUlJ lipid
a l  , a

pattern tuulnfl Wessels and Veerkarlp
4 d v v d l l

s'i n u'l n.{ n ? 1 :J fl 3.J v'{ 11 5 T 3 u'r 1.r fi 'l li lJ T v n 0 LJ
a  6 d  d  q  v d  ^  (  \

1J 0.t zu't H.jfl rn Ofl Lrflif lufl n? iln 1fl rilfl \ 10J

?\1J?1 glycerol permeability coefficient

n-u lipid composition lo{fi'rrfigrrfioet
d  v  -  4 v  I  t M  I

L r fli.l ;J gt't't tJ fl ?Jl t 1.{5 n ilt't { L t 91 L?J ;J 1 n t tn t
q d ' d o , d ' Y

ti lf l[nEnLLfi{ilnX3?J permeability 1.10U

/  z \  |  |  a e d

n{ (hemolysis S't J n']1:-Jn9'ti l1:i

cholesterol raio lecithin fifrrgo.rtu
a %  a  2 1  v  /  \

Ll^l 1J11.ltJnniTfl nU lU 91T.1 fllJ Coward (1 1/
/  \ ' A  I  a  d  4
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Detection and Measurement of Total
Bilirubin in Serum, with Use of
Surfactants as Solubilizint Afents
l'rederick C.Pearlman anql Robert T.Y.
Lee Clinical Chemistry Yolume 20,
No. 4, 447 - 453 (197 4)
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