
nfflrrm HUtilmru
x

ttffil

SUPTEMBER 1975voLutrE I I{UMBUR 3



. , , ' . . , . .$
I

ilSE]SINfiUfiMSI[^lNU
BULLOC?n Otr CnT(OnO mOi
Q//@iobeo rnecicft rcence/

Volume 8 SEP'FEIUBER Nurnber 3

CONTENTS

LJvluTTful5',nr: 107

t09A Rapid'Microfilter Technique for f)etermination of Tritiated Thymidine

Incorporation into DNA of peripheral Lymphoc.'-tes.

rj:'rurruro.r Xanthurenic Rcid lurJnnut un-.:nt:hi tryptophan lununlvru

Occupational Therap,v

The Cellular Immune Aspects of Fetal Lymphocytes IV: Shift to the left

phenomenon of PHA dose-response curve:

A b s t r a ' c t s

N e w s

l l '7

l2l

127

r45

151



' ' ,

s a 5 ' a v ' { q l y

Ier:rnr:ne*yryrFtuctRlTrr?lmer tJut??lutaEJrrsr Iu*t ra r$0.:
o o s A d a u A d t

fi11,[n.:11.1 : Ltr.J%nfr'Tn'rr Inr.Jnt:F]nlyLnnuf]n1ltL?,lylcJ il1,11?flEj"lflatgg.lluil
o " u €

tYlTnl\?'] lgloloolslo - lcadm

A

UTT€I,[15R''I:
d -  I  €

1;18[t1\1]USil  !T31.{ t td.:0f l?J
I

9 r  a

zuS?UUTTSITlTN'IT
E

v  u d

fluoJ !$u1!f'?,r

i l A " : U T T R I ' ' I  T ' R ' 1  T

fiu?1

5 A 1 f l 1

i

eusn
A

u?ngu

tfleuanT

ilnTttn'ttnu:
v ^ €

aun:'t:1il9'lEi
I

0l{u:lJTtU
a

nlilou
r  a  d r

uqilf lnrl

fl$1fi

a c l 6 ) s

a{Tnn

nuYl:

fl l nn
3

n:?718',ln?

il'lflTUnn

flT1UTil

0nu1n
q . a

tu rqQn
d A

L?\ruflT ?TTilqXJn

uaoR ' rT,u
u f d ^
lv'tLTqu dRl':xf ' lr

v l u u

r . i s?u r {a f lR ' rT
qr  a l

, f 6 a

l ITl LTJ?IU tf lU?flT

d v

i l1UUlt11U9'13?1,1
6 a 6 ^ e

u'luttl,,/?'tulJ?U:il l tTl tlJdgl
3 9 J

6 ' ^ v d

UlEJttli'l?]U dillU fi ?J1TnU
d a  v A

il'lEluy'lnuqTflnfl n1ilflJtTo.t
d o  ^  

"  
-  A

1{',lu[ty{?tEiF]1T fllTjflne)
6 l

1.[',lrJ tr 1,1nfl q] oil Jfl. fl J.tUtd T r.tflT

. 4

n luueoaR:  T ' i u  d r f t ou

, . I R 1 T

ulu[LY,Y]fil:tclnr ;qlsnel
i * 1

d v  o  o

u'lllttl l'lufl?Jl n 1"1ufl01?\n
d  a  v  t {

uli j l t l  11u:.]U LLn?ln{
6'{-l

u1utl]^?luuuqS nn?{.]U
. d d

illelLtll'l/ltltfloelsu lt?gtn91

i .  & '  d

u'l i l l l l i , l l ]un1?\n naufln u

/ r,nrror i l f l1.1fl16r1r riuurflu )\  N r l d  r r r N t

A  , A  A

Y r  ] J T R 1 9 ' r  ? S
o \ (

n,:'111,t?\1fl

o  @  A  d  
' .  

^  d  a  d  
.  ,  c  q  I

n'l l{Ril i ly{ : 1\:3flJi ln1:?\lt l i{ nilUdlXJnli l sfleJ o [98i tusJ

urerilTB?l'tu si-nfrvrrur-a fiff ild fr lsruil{r

: . r l t i
: : : .  t l  .



d A c i r o

1^l : gTl lJ R TAIU RA milld1A LA

1J0'l

d A

63JlOO1^rTyT1tU911

; A ; .  v  r , ,  4  a ; J J a  i '  ! l  l l t

um!flnilu1uu 1'!.f l . f,o.J?,tu1'11?OUsUl,ti l f l  [:JulJY1llf lUUnilu:Jli l f l  [YllJl:1 tf lnru

tfl ufltJU.J
c  l ' d  q  ,  4  d  a  a  a  a

f l  Uflr JU.t [yru fto fi lJtf]nftt"f iAtn1D't:JflT OflnUtfl$?nli l !T?JT1$SUn 1\:31Jfi lt i l l . lnlt
d $  A  a  I  a  d  d  |  5

u "Lilu il:u:1snril!nQsirJ I un:so':nt:.li iqienr:ttilYlilttnsf, 151Tlilfi fl ?JoJ :J:3t?lri
a

!l1\?1U
\ s  Y  d  |  |  a  -  V  ' - . . - - . - , - a . - - q - !  t  a'Lvluuu 

:i i l : lnfl9'11il l i l :3T1sil l u?fl i i l ' tni l 1U U!flJt[a' l?,l53oifitoJ-Lflv]:Jtl l l f l  nUl?fr1
,  

-  
a  a  d  y  r  u  . y q  - {  - - - - - t - -  ;

tt l t11tltt0gd151:tud1J tf ln?li l :u0.Jnx3'Lft?1:.J!fl11^lluYlt ' i lutloJ:1']€11.1 1 111vY]:,lU1tl ' , l
(  r  a  6 \ i l u  v  ^

rl: l : l :urngnJtfi: i ln1Tltlt ' lYluttnufl lfr"l l i t l f,1] unJqlnn?l:uo.Jo lf l?l:. l f l f ld
d s  o

il Lfr?l:.Jfl fl d u?l:u11 un 1 3n 1?

rr"rrurlur,:nri ul\ild fi rfi ur.1n:ff qrriilu u1ndff qrdrrelil :s:1{:J :s'ffi :Jt Jfl oufl o r 1^tt3orn 11 1l.tYl1111lt11 Leti l:,1
tJ

rffrrr'ornln r:ffrnr:rornh:rrJfr:-Gn:rerrirfru.ru"niy,EJrfl1flfl{nlrttv,tndeu r'lrrfrni.l1unr:
!  , a  A  a  q  t  r ^  A  ,  a  ;

vrvr:,:rJgl arnrv:1fR1?3n l'Lunr:el:tn.rl.luo,lil0!qln'l:n'Jrl\?30,JRto i f,?'lfl?l?11"J?nt:'l
U t d  a  d l  I  c

1 3 lfl il 0 il t ljf] Lq I Q fli l:J :0 lJ ti n nil 1 Yl tlj ile u 1 i u n



q d e I d a

lurRounuurgu fi.rt. 2462 vr:rtglfinur?slfflt ' l: i lf lf l lu. School for

Health Officers, Harward University and the Massachusettes Institute of
. t l  r  :  d s  v &  q  A , A a  u  a  d

Technology t:Jun1:uu.fl1.\n?s'Lt,v't?]u 
'Lrtrn:rr [uLutuunt:uuilo.Jf,lJlfilv{:g

v  u  a  r t  r d  e  a  d  d  1  q  ! 4  '

?tu?fifl1.1 telufl1{'Lilnrnu:gon 1 nu {Jyn.:Nltuun1:lfl?JnsLu flnu1']s1?lufltl l i l l]u
I t  U !  e ,  t a  d l  -  o  d l  

r  . , .  
C )  b  a  I

usi0.ta:Jrtflyl:.r$o hirilntuuiu?{11i{u1!1n luunJn]uvl:til:gd.rfrYtevf,:1i?llJllvlvlu
q e a .  !  a  a  r 4 ?  - , 4  - -  c  I  d t  v  ;  '  a  4

-ltu1utn lur.rsiruruiltnfl uil[t..tu'1fl ut oo11?t:Jtltu?1r1Jut{nilR?tlltict'ttuun']: t ' l1g
|  {  , c . 1  q  }

1'{UlU1nfl0 LUntUU Lol

a  {  -  q  r r i  F l  a  u  t  a  d  . ,

rfr ot:rrins tisr f, r!'1:ilrtt lainiril n r:rinurtrnr \ n r n rr n nnuil:stilfl nutJtfi o r
a  d  d  a  a  a c  a  w  a l

lu,trunt;r_t:rJFi?,lfltltslxy,t:Jfl:1.!s:uylT't 1J:tJ:15uu1n yl:!:1fifuu1{Tvtiluuun?J nlt
d  e  V X  u q  a  t  4  e  4

tf l f lOnnUn:,Ju?m{f,U1\:l?1U IUnlTrinUltlT,lylU l,[n;n1:fl151:eU61tUu0]1il 1n [?lT'ltt1lu
v a i ,  4  a  3 \ l  r  , i  A  -  t  U  d  a

nltRlul lnJn'Lern: l r ,nurr$1tt1\?1u l i lnrJi luJf lo. l l lnnf l f lTt ln? r . l  unY]:Jn1[:a?f ' l
$  r  I  a  v  u  a  , a  A  ,  q  e  I

gf 15,1rilf,fl 'LtJ f,?u uu.t trn? fl?u 1.MT.t1t0u1l lflus].l1u lU?l0J?tnnoi ?yt01fllf,s]: fl0.1
A -  I  €  v  u  I  c A  v  d  € t  ; d  r

fi::rruurutnnlltnnt.iunftnBl[tl^lYlijttn3tx1lilul?1r[v,lyH{Jtfl:lnfl?$ltuu11:Jruu ?1il.J lu
a  d  d q  u  a  ^  a a  e

13UC$U 6',1 $n3ilt. l f loi lunflnB1t9'l: ulJ[t?,1?"lu lutttJun0nu:fl ' l f ,n': l ln3':?1u1fl1flf l : onfl ' ]u
, l  c l  i  e  d l  F i . {  a  e  '  > u  t

{,lLU Uytl,\O?l:3Yl Ullj UYIU ,t 11?i1t 01\13?',1u lun ll'n n3R uf r? 11,11fl?1:JT filill,,l:gOnn 10.: flJ
E  d  ^  r l  A  v  a  -  ^ t  f  a  1 4 - - - .  . . . -  - . , - ! d . -  '  ;

l tutlJotnflu6u1n1[nil?nul:0Jfl ' ]1', lu' l! lu !f,?nfl6if lu t?lu i l:c0.JnnilT.]xfln1:n13f' l:?a

+  -  v l  l  a  .  A  .  d l  ; i  q r l ,  a  q  a  u  Y

lnuflto,lUn lnU [ut:Ounr trunll l ' l t l l1l 'n ng [f l |nilf l  t i l l ,?nlnnlJflulJlElT']n fl,:u1{

4 4  c  U  ,  w  ^  a  '  i

?t:3oJf l1i t f ,nn' l i lnu f l?.  t0nn6 T. ln?' lxvt l ' lJtnuf l l lnunlY' lu11u?u 128 nu t f lnTU
e  d A  A  d  A  e  d  a  e i  

"  
d  f  A  a

f l?ufln,Jt'tn1tnuiftu1l09l ?1.q]. 0nu uu*9'lt?f t[yl?]ut.]f i ' l lT111n l5'l lTll l i l ! l / iylu lnl
Y  C t  ! s  c  q  u  f  U r !  c  t  A A \ u t

i l : t l tf lr I l i l tuurljuun Lilun1T[]J0,1Luno.li lutrsrLilb ler1ji lnnrlrf ln1t0Ifr:Ju !?11

A  c  q  V D  - f  q '  -  7  1  -  & r

t i loyl:.ttn13tn0flq1n luu Lfif lun311lJ9ltlf, ') I 'R1ll.11iUlJ18lJn1J?"1?nun LiluttnS:1JflJ?1

3 . q A q u c t a r r r t c vgol j  hvr [1 l tnof l t tn f lu  t ln?f le i l10n 3 ?u
C  d  v  e  r /  d  l A  Y  A

i l t$er1ilT0iln tunt; Eiuttl Ttil onn: il lUn
g  a  A  v  d  r '  e  v  C  A  r  q r ,  c

RT1.tU11:.:f lnU1tn U?n1Jil8ifr i l1nfl0rflf ixl11flt ' tqf,?xJn?u?t?u0,iR[oi giYr l LxrtiEll lJ tf lf lq

n:ro-nn:seiruhjnrr l n-u r1^l'trutilunrr:firufronuYtu?I1il1fit?,1:riR?1?Jf,nil:n

q " i c a E s a ^ v e e i r i

0nfl0uuu.l1loJvl:311{n:0{un1 n LT,l?', lu' l! ' ln$:JflR0:tJR liu?fl l$uJ luil lu

3  |  o  r '  a \ t ?  , a  d  Y  A  ( t  o  I  '  ' '

511{g$11?1i l i l :3n1! ' , tU y ' t ryo, t f t1et !g laruurvr i r l lY lU:1 i ln !Ui l0RAT?1 1130Jf l11TJ11Tn1?

, v a

ft?x1?t1Juh,rrftn0isr?D,:30':Rto.t tTunl:flT'lE Blood film, blocd grouping,
< 1  A d '

flT?qilflf,lx9 r,[ngn1TflT?xoxn1:J trnJu0nllnl|u Yl:go{fl?]T.JYlt blood matching



, ; ,  1 , '

A  t  a  e  e  u  t  t l  € l  3  ; s  € a  j u  u  c  d

|i l0n1:n1glnofl [unur,ru?uluuf]Titr:nyr h,t1,{u'ru1nltilRRo:tJR tunutfln$luuilu,t fln
: '  q '  7 r

1  & a  e . i ' a

lJUS llYltllJUlltl.[3nl'nil'J!Uel0Uf,tYll.ri 1\:98.]flYl:.:1''l1n1Ttllglfl{lfittijU00n B.Jn?1ilu1'1:g

l v  o  v  |  
'

a,lRtl.:tnufl:dnr:r,rror,lrua.rfirJ:s,irfioiyrflnorir " fl'll,lilu:JRfiricrhnilqvol',:fio"ir railao

ttr.rfn"n " ilriuoJdtfi:"unr:turutnr:uurtJqrnt1rrdu.rtuil'ir " tiilo[Q"]lr,tt1 "

d  q e  d  I  d c  a e l  . 1 - . ^  - ^ : ^ ^ .  ' , - a .  c l

Tt:gOJnil:,ttlflft,i-L1i[1Ili?1vt:&0.]nil?,1:g flst:-1ruru1 nJt0 Ufi nJoe ilfl3 'U:3t1.[EluUU?S

I  d  e  q  , ^ a  q  e  d l  '  A  e i _ _ . 1 _ 1 d  u  a

tuu:.Jr?ulj:0u-[unt:riguor,tluluuoJnflno,ttljuoti'1.]u.3 n.1Y113 Lgltliul']nfli l91]J1.111n
r a  6  d  d  z  -  d r

u0uEr'1 ?sl:JnL9',t:10JT|:S0Jn (floflX1nn1gv\TJUfln/

Name

Class

Subj,

Desk

Room

Section

Grades

Bacteriology

Laboratory Note book
M. Songkla
No. 2

8

202
8

0) (D (3)
Average grade for Lab, :
Average grade for Course:
Final grade for Course :

If this book is found a nywhere, please
return to the owner :

M. Songkla

329 Longwood Ave.
Boston, Mass.

Reward !

Exercise 26

B.  Col i .
Agar. Growth : abundant. Form: spreading
Elevation: slighrly raised, . Lustic gtistening
Topography: smooth, opt character: Translu_
cent Chromogenesis: none, Odor: meat.

' ,  
i t

' : ]

l .

1 )
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1 , ,

,l
: . t  J
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.
i,), ' , Consistency: viscid, medium : normal'

i, , 2) Sugar free bouillon: slightry cloudy' no preci-

i , ,  .  p i tat ion.
.  . , , 1

. , r  3) Li tmus milk.  Acid no sl ight coag.

f, ,l , 4 Peptone, Cloudiness, no sedirnent

i:' 5) De xtrose gelatin puncturc' Whitish growth

;,  on the l ine with many gas bubbles'
',"' ' 

6) Serum watcf lirmus dextrose : Coag acid, gas bubbles.

i l  7) Serum water l i tmus lactose :  Same

,.. :  
'  

8) Serum water l i tnrus mannite :  Same

OnlY 1o a less intensitY'

1,,. : B' TYPhosus'
i-,' , 

' l) Agar Growth : abundant, Fornr : Spreading.

;j ' i " Elevatiott : Slightly raised' Lustre :

i .t glistening. .Topography : Srnooth' Opt. charac-
i i . : '

, : ,  ter :  OPaque white.

i,tl . D Sugar flree bouillon : cloudY'
' . .  

3 )  L i tmus mi lk :  s l ighL lv  ac id '  no  coag '
-'. :

i:" 4) PePtone : SlightlY cloudY'

5) Dexrrose gelatin Pullcture'

, i ' ,  
a  ' a  I  d  I

. 11nf,Ne-ll junngjo{1ii:30Jn11u',lf lU hil ln?1
i ,  I

i ,- "True success is not in the learning, but in its applicaion to rhe
q: .  

:

...,. benefit of n ankind "

" . ' l ' 1 .  q  a d  u  u  k  €  d

.; , 
lu?t:Betrtnnt8?l.rf l l . l l i 'r?3fuil 1oJfiNtflqil luilufln15t!f lT oflnuiq]s?nTil !:tJ

, 
''. 
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,tr- #ufrrln1 fi6 filneu?rrlyr:rr.reirlryrnrifilar 1 finu re\ei'Iil:ery]:rnEi"rlr:rlnflLn1?u1
' , ; . '  

,  H  q e  ^  A  4  .  q

, .  v  a  u  A ,  v  !  x  r  U . a  v t
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INTRODI-ICTION.

In the past few Yerrs tests

for in vitro proliferative resPonse

to antigenic, mitogenic ( such as

phytohemaggltrtinin ) and allogeneic

cells stinrulation are cxtensively

employed in clinical irrtmi,rnology and

has since became one of the most

important criteria for estr,blishing

the status of cel lular i r rrmunity of

individual. Among sevetal available

melhods available, the scintil lation

count ing for c icterrt fnir t ion of the

radioactive thyuricline incorporation

into the DNA of lymphocytes is the

most widely used assay techniques
( t - I+ ). These assa/ techniques

reguire centrifugation of radioactive

cells, acid precipitable rnaterial
and/or chemical digestion of DNA.

These manipulat ions are not only

[ inre-consumingbut also introduce

variables which adversely affect the

reproducibility and applicability of the

assay i tsel f .  In addit ion, the anrount
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of blood sample required for these .
conventional technrques was too great

particularly for the study in pedia-

tric patients. Thus the simple and

reliable microtechnique becomes

necessary.

Recent ly Robbins et al  ( ls)

described the technique in which a

miliipore filter is used to trap a

sample's radioactive cells, essentially

as was employed for the measurement

of smal l  arnonnt of sH-TdR incorpo-

ration into the DNA of UV-irradiated
/  .  - \

l ymphocy tes  \16 . ) '  We share  the

experience with Robbins et at  ( tz)

that with slight modification this

millipore technique is a sirnple and

sensitive assay of rH-ltlR incorpo-

rat ion' into the DNA of lymphocytes

in the lqukocyte cul tures st i rnulated

wirh PHA.

We are describing a rapid

microfiler techniqire of the millipore

filter rnethod which.is simple, reprodu-

f'rom Depts.'of Pediatrics and Clinical Microscopy, Chiang Mai University.
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cible, and requires only a very small

amouut of blood or leukocyte sus-

pension which is current ly used in

one laboratory.

METHOD.

BLOOD SAMpLES. Fresh

heparinized venous blood ( 20 units

heparin per ml. blood ,, leukocyte-

r ich plasrna (LRP) and lyrnphocyte

suspension ere prepi l redas previously

described (14'  l t ) .  Al iquots of leuko-

cyte suspension or blood sirmple

(25-200 microliters) are transferred

into sterile 10 x 75 rnrn. pllsiic-

crpped culture tubes (Falcon Pl.rst ics,

Oxnard, Cal i { . )  containing 25 ul .  of

PHA-P. (pilco L:rboratories, Det-

roit, Mich") and appropriate armount

of Hank's-Hepes-Buffered medium

(supplemented with 20}.6 decomplemen
ted fetal bovine serum! I00 units of

penici l l in/rnl ,  and 50 mg. of strep-

tomyc in /s11. )  to  the  f roa l  cuh t re

volume of 1.5 ml.. The culture

tubes are t ight ly stoppered 6,, i1 incu-

bated at 37oC for 72 to 96 hours.
All samples are carried out in tripli-
cates.

The degrec of proliferative
response to PHA stimrrlation of
lymphocytes was quantitated by de-

termination of 3H-TdR uptal6e. At

the end of incubation period, O.Os

,rqi lg-'l 'dR (Amersham, Bucking-

hamshire, England) was added to each

Vo l "  8  No. ;Q

. : f
culture tubes. IJnless otherwise stated; )
after 18 hours at 37oC, the whole

content of the cLr l ture tube is trans

ferred into the receiving funnel of

the filtering app:rratus.

FILTERING APPARATIJS.

(FIGURB l) A Whatman glass fiher

filter paper GF/A (.2.4 cm., circular,

W and R" Bal l ton LTD., Engtand) is
placed in the Pl rex n4icroanalysis

Filter Holders with fi.itted glrss base.
The whole set is tightly held together
with a spring clamp and serve trs

the receiving funnel.

The funnel is { ' i t ted through

a rubber stopper into standard

250 ml. vacuum flask. A short length

of rtrbber tubing is fitted to the lower

most end of the frrnnel within the

flask to prevent suctioned fluid frorr

escaping through the fiask's sidearrrr.

Tubing from the flask is cqnnecred

to a vacurirn source.

}IAIi\/ESTINN AND WAS-
I{ING OF cELLS, After loesening

the cells from the culoure tube's
wal l  by vortex, the content or i ts
aliquot is transferred into the filte-

r ing funnel and appiy vircrr l rnt  to
start  f i l t rat ion. The culture tube is

f looded with 5 sr l ine washes bet 'ore

they are applied to the filter to re-

move the rernaining cul&ure f lu id and
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adherent cells in the tube. The fil-

ter and the cells trapped on it are

then washed u'ith two successive

1 rnl .  al iquots of 0.9% sal ine and

10 ml. of 0.5 M.Perchloric acid. The

damp filter is then placed flatiy at

the bottonr of a clean counting

vial.

PREPAIiING F'ILTEFi FOR
gCI NTILIJATION CO{JNTINC. I'hE

count ing vial  containing a damp f i l -

ter is placed in a drYing oven in

vacuo at B0 
'C 

for 15 minutes.

Thereupon, rhe dr ied f i l ter is wetted

by adding to the countrng vial  1 ml

of a soint i l lat ion f lu id ( la ) '  Radio-

activity on the filter is then deter-

mined in a Model 4320 P,rckard Tri-

Carb Scint i i lat ion Spectrorneter

(Packard fnstrurnent Co., Dolvners

Crove, Ill.).

OBSERVATIONS.

Difi ' iculiing in filtration is fre-

guent ly observed in cul ture contain-

ing whoie blood volume over 50 ul . .

In this situation a known aliquot of

culture sarnple is li itered then cal-

culated back for the tota.l culture

act iv i ty.  When the le"kocyte sus-

pension is used the optimurn total

incubat ion t ime is 120 to I44 hours

but 96 hours is adeguate. The peak
3H - TdR incorproration is observed

with the 3H-I'clR exposure time of

l l l

18 hours then declined significantly

at 24 hours. When the sune al iquot

volume of whole blood and leukocyte

suspension are used it is observed

that the degree of lH-IdR incorpo-

rat ion of the lat ter is about 20 t imes

more than the former. This rnay

partly due to the higher number of

lymphocvtes in the lat ter condit ion

but mainly ma,v be due to the adsorp-

tion of PHA on to the red cell merr-

brane when whole blood is used re-

sult ing in the lorver amolrnt of  PHA

available for lymphocyte siimulation.

COMMENTS.
The filter paper disc procedure

for radioassay of in vitro DNA syn-

thesis was or iginal ly developed by

Bol l , rm(19) and later extended to in

vitro assay of protein synlhc-

s;s(zo). This technique wirs furthermodi

fied by Byfield and 5"1r.t1,*u '1(z t )

to assay the nucleic acid and protein

synthesis of whole cells. Evans and

Normao(16) were the first to intro-

duce technique using millipore filter

collecting radioactive cells for the

scintillation spectroscopic messure-

ment of UV-induced 3H-Tdit incor-

portition in hurnan peripheral blood

lymphocyte which later was used in

the deterrnination of 3H-TdR incor-

poration into the DNA of mouse L

cells during semiconservative DNA
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synthesis (zz).  More recent ly Robb-

ins et , ,1 ( ts, l7) reported a s,rccessff i l

modified technique in which a Mitl-

ipore filter with its re[airred radio-

active cells, after being suitablY

washed and dried, is immersed in

scint i l lat ion f lu id and precisely

positisned with respect to ensure

a highl,v efficient and reproducible

counting geometry for every filter.

The modified milliPore and

glass filter paper technigue is rapid,

since the use of whole biood avoids

time-consun:ing purificatjon of lym-

phocytes. Apart from ttre advantage

of tinre saved, the use of nonsepa-

rated blood cells in nrtural proportion

should better reflect the immunologic

react iv i ty of the subject.  Further

more, this micromethod can be

performed with as l i t t le as O.1 ml.

vt  lumc of blood, thus al lowing one

to perfonn a large number of tests

with limited amounts of blood such

as in young children or ttewborn

infants. When very low level of

radioactivity is used, counting effi-

ciency can be increased at least 2

fold by combusting the filters and

their r.rciirractivity contents to triti-

atecl .  water ( l?).  The sensit iv i ty of

the assay techique can be measured

by comparing the radioectivity obt-

ained from well stinrulated cultures

to the unstirnulated cultures. Our

Vol. I No, 3

results indicate that the radioactivity

uptake of the former is 50-100 times

more than those of the latter ( or

the proliferation index of 50-f00 )
comparable to results obtaind from

the conventional technique (zl)' ttit

technique is highly reproducible since

the standard deviation of the results

obtained are proportional to the

mean with "the variation coefficient

varies from 37. to 157, mostly below

10x which is also comparable to

those observed by others (za,zs). n4or"
than o99"1of the radioactivity trapped
on the filter was removed after

treatment wrth DNase indicated that

it ia a very sensitive and specific
assay or DNA synthesis in the leuko-
cyte cul ture (rs, lz).  I t  has been

observed by us and others (17) t lat

the radioactivity uptake ofthe cullure

were linearly proportional to the

smount of leukocytes and volune of

culture fiuid applied to the filter

only if they are of srnall guantity.

When large quantity of sampie were
used lhe radioactivity uptake

obtained were well below the

expected value extrapolated from

those of smaller volume sample.

These observalions indicated that well

counting efficienc,v is constant for

smaller aliquots of culture, it decr-

eases as the number of cells trapped

on the filter is increased, most likely
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due to increasing degrees ol 'beta ray

absorption by the excessive llvers of

cei ls cleposited on the f i i ters(17) '

S{JMMARY.

A simple, rapid and sensitive

microfiiter assay technique measuring

tritiated thymidine incorporation

during pNA synthesis of peripheral

lymphocytes culture is described. The

test is applicablo to both the whole

blood and leul6ocyte suspension.

Lymphocytes which have been incu-

bated with 3H-TdR are trapped on

a glass fiber or miilipore filter

which is then suitably washed, dried

and its radioactive content counted.

This technique is suitable in aiding

the cl in ical  cvaluat ion of immune

deficiency states where only small

amount of blood sarnple is lvai lafuls.

1 1 3

r A
u0lro,:

nfl{sfi Ttu,nil lfi virn r:6n:g1un srfl n Q,1

tfr urn-un r:r"er,ri:,r rru Tritiated thymidine

incorporation :su-j r cff fi n r:n"rrn: rc# DNA
90J Peripheral lymphocytes culture

Ianl{if Microfilter assay d.:lu"2n:rn
d  .  .  d l  a a a i .  u ,  I

l :?, sensltlve ltf lcl lu']f ?lf i1 tf l.t lu n1l
c u u t ' Y '

?10fi01J LY LflYlJ wholeblood t[R3 lgukogyls
suspension

rfiorjrrar leukocytes :Jt incubate

n"ru 3H-roR l"uq;l-r.lor 3g-TaR 1u
t A

r;r,r'jr$ai]uu glass fiber uio millipore
V a . L t X r e . v e e

filter rrnuuniu 1 l,ln 1J vr,t-h [u*vtJlrnl

rirhJu"urJilr0{ radioactivity iinr:n:rq

srier ri ua l r : ri rra:'u 1sii un r : :J :c rf u Hn n r,r

nfirinto,:nrr;n:ornfi fiuriusBiil,rnru d.:
t a a l n t . d

n0J,'r' l: i l?:J1IUtfl00 |'unt:n:rnlru?utnn
v r V

u0ut?t'luu.
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ABSTRACT: ,

A tryptophan loading test was

performed in 27 subjects -  19 adult

control, 2 normal pregnancy, 4 pa-

tients euffered from chronic Jiver

diseases rnosily ciruhosis of the liver,

and 2 patients with pleural effusion

possibly frorn pulmonary tuberculosis.

The results revealed the amouri t  of

xanthurenic acid in the urine before

and after loading with l-tryptophan

2 g^. orally as follows:-

norm r l  control  76.7 I

uhronic liver disease 45 t

pleural effusion 54.5 L

norrnal pregnancy 82.0 t

56 and 86.6 a 69 miuromolesXh/Z4

19 and 9L.4 t 34.6 ,,

25 and 68.9 t 2'2 ,,
24 and 585 * 55 ,,

hrs..  ur ine

The amount of xanthurenic acid

er , l rc t ion  i r  ihe  ur ine  o f  normal

pregoancy showed sigerificantly high

after loading dose of tryptoPhan.

Even the amount of sulijects tested

yas small, chanceg of clinical applica-

tion was stressed.
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$nll fil_i T v6.:R il T 3n 1T UA,rU lo.l tf]fl ilu fi u tl

I  t  a  x ,
l t t r  nr:  rnlui l  n i l : :  nJt11.t  (Rehabi l i tat ion )

I
t r  -  d l  o l a  a ,  o

111,  ULJtLJ i ln l :  l14U:n l : f l1u f l1JJ l11 , ' l0U] lJ8
d A , d a r l

ty l i l0 nu: Jn1:uuJ u0ntuu 0a lnn 1:u 0,Jn u
r !

I tn3nl:1 nU1fl  Jrtn r?lrn?
.  v , ,

n1:dui ld:J ' :TnR1v{ (  Rehabi l i tat ion)
a

d  4 l  A  q u u , l  a  !
u :J 1 U n J n 1 : r.t n u : 0 n 1 i fl 0 u t tl r.l lJ ? ii.r, T 0 r..t ?1 ?,t -
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nr:rlrio"qrn r1,,r loliuin'l1u rr js ar: r.:nrit

1f ] r1 f lJ f l :J  nT8i lnT?rrnSrs lTUgnln lLe

n';lLl r,rio Rehabiliration is the help

and training given to a sick or hancl-
icapped persorl to enabie him to live
as ful l  a l i fe as his remaining abit i -
ties and degree of health rvill allow.

Ihe emphasis is first on tne nredical

aspects, later on physical rherapy and
occupational therapy tqq.v.), and frnall,v

on the vocl t ional and social  aspects.
% ,  ,  x
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Team) d.l:J:snoleiruLt?\Ylu (Phy"ician>'

trlu1:.J1n (Rehabilitation Nurse), u-nfiinxJ

fi{[RT'l3ud (Social Worker), u"nntlnrvlilr

uh (Physical Therapisr or Physioiher-
e d

apisO,uhorgrrjtrh (OccLrpational The-

rapist', u"n16rirr.,h (Speech Therapist),

u"n :J : I 6 u gi n i e.: ri', a n 
" 
fi n r : ( Prosth et i st ),

and orthotist), iqrtrr.lnftliou"n6etinui

(Psychiatrist or Psychotogist) iqq!"u
A ,  ,  q  c  r ,  -  1 9  V

n1: viu1/'1fi i l :TnRlil l  Iul:J0J Lv]u 8J.l0ll tuflu
r u

riilqr'uryirtfr dleirrtiulrulnllnnnrn:
r  , ia  r  d l  e i  t  a  a  I

:J"l. i :JT3tRYlll11vl?J Ltfl[uufl1.l isufl11 1t[C
l u r a  s  A

u 
'leril 

n 1: ? 1.1 In t Jn 1Tv'nvetl tu un 1T x fl nl l
. d d i a d A

fl n u 1 ?1 1.i 0 1 li'l u 1 1J fi !?,l 0 u n fl li n 0 1S 1 U 1 lJ 0l U U
ct q v 21 dl  r4 . f  _ --

lJtl juiln [Un1:il:nt:ntuu l ' l j1.1 LU tOllf i lJ -

d  d &

u:0{!,ulru,J$11

4 .

oriirriruar (Occupational Therapy)
d l a A A . i l c

[1J U'] f 1 1i 1\ 1\ tfl U [ il'/'l 1 y?l l.]il Lt9'l I q'l i { 1 1 n o 1 t ?|

i c
6u r lunein Associated lvledical Scie-

, 9

nces (u;o Allied Health Professions

u5o Paramedical OccuPation uio

Health Related Proflessicns) u":-rrilu6n:J
a  c  e ;  o  f

? yt il 1 fl 1 f, e',l: llll u J uu {'n nl 3? 1 n 1 : [n u a1:.] ql 0
i d 6 r , a l a v a

I lin1u 1l ulJU liio uil q3 s?u [fl ? ?J f, : 1.1 in: cfl,]
u s A  u  a d  t l  u

h{, : f , f lR11 0u ' l l ruYlo f ln0q}xunl :L0inu
t  

t  -  - A

f'l'l 1 lJ 1'l 1,\ 1''{ A n 1 ?\i'l',1 "l el J 9J 0 Yr n n 1 ,) ? r'' Occu-

pational therapy is the art and scie-

nces of directing mall's response to

selected activity to promote and ma-
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. t

intain health and to prevent disabi',

Iity, by evlrluating behavior and treat-

ing or training patients with physical or

psychosocial dysfunction "uie6ns"oR't ttt

t41.l.l "Occupational therapy is a form

of medical tleatment prescribed by a

physician, in which the patient atte-

mpts to improve his condition by

carrying out a specific activity under

the direction of a clualii ied occupa-

tional therapist"

d  o  ,  V I A  
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Abstract

Occupational theraPY is the

profession related to ruedicine, the

f ield of rehabi l i tat ion and classi f ied

to be a profession in the grouP of

Associated Medical Sciences or All

ied Health Professions- It is the

art and sciences of aPPlication of

craf{.s or selected specific activities

on disabled to promote and matn-

tain health and prevent disabilities

both mentally and physically il l

wide and varied scope. The recog-

nition oF the value and need for

occupational therapy was also subs-

cribed to in the psychological field

in the early part of the period, by

observing rhat many patients at

menral hospitals benefited from

working in the establ ishments'  ut i l -

ity services. 
'Ihe 

first experiments

were made in the use of brafts as

a means of occupying the inmates

of mental  hospitals during late nine-

teenrh and early twent ieth centur -

ies. At present, not only the psyc-

hological field but also different

forms of service are inciuded in

occupational therapy. It is divided

into trvo main classi l ' icat ions: voca-

tional evaluation which rehabilitate

and resettle the disabled, either

for return to work or for home

emplolment and rehabi l i iat ion for

daily living. The occcupational

therapist, one ofl the members of

the rehabilitation team must have

adequate pre-clinical and clinical

knowledge as well as knowledge of

the skills used as treatment meas-

ures, which wi l l  enable him to

advise patients on how difiiculties

may be overcome and encouraging

them until they regain confidence.
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INTRODI.'CTION :

Pregnancy has been regarded
as a successful natural allograft.

The resemblance of the usual mam-
malian pregnancy with irs genetically
dissimilar parricipanrs to a host with
an allograft mighr tead one ro expect
i ts fai lure as'a sel f-perpetuarion mec-
hanism. The mechanism whereby a
histocompatible rissue can grow with-
out evidence of imrnunological  in jury
in the gravid female are srill far
from clear. Its success has led to seve-
ral hyporheses u>ually centered on
eirher def'ective or blocked cellular
immune capabi l i t ies of the natural
hosr, nonantigenicity of the fetal grafr.

or an i rnmunological ly neutral  placen-

ral separation zone between host and

graft  ( l -3).  The cel l -mediated imnr-

IMMUi\E ASPECTS OF FETAL LYMPHOCYTES
left phenomenon of PHA dose-response curve.

by

B.Sc. (Vtea.tectr.)

€!.Sc. (vreo.fecrr.)
Et.Sc. (vea.tecrr.), tvt..t. (asCp.)
M.D., Dip. Arn. Eld. of ped.
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unocomperency of fetal lymphocytes
is an interesting and unsertled topic.
Morphologically, human neonatal blood

lymphocytes are large,' (4,5) snd have
higher nucleo-cyroptasmic ratios and

more leptochromatic nuglsi (6) than
Iymphocytes of adults. Borh of the
newborn and adult blood lymphocyte
populations have similar numbers ofl

B and T cel ls 0-9).  Merabol ical ty,
neonatal lymphocytes demonsrrate a
higher in vitro labelling index for

p5 ia  (96)  and DNA (4 ,5 '10 ' l l )  than
do simi lar ly prepared adult  cel is,  and
evidence has been presentd for a high-
label l ing lymphoid cel ls in .human

neonaral  lymphocytes (5, l0).  Funcrion-

ally, neonatal lmphocytes reacr vigor*

ously to PHA (12'13) and ro cerrain
ant i lens(14),  and they are cyrotoxic
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for 5l Cr-labelled chicken erythrocytes

(15) '  Fetal  and neonatal  lymphocytes

nranifest t ransplantat ion ant igens( l6- l8)

but these cells react less vigorously

with maternal than with stranger lym-

phocytes in the mixed-lymphocyte-cul-

ture react ion 
(16) '

The depression of the maternal

cellular immunity may play a key role in

the nonrejection of the fetus is 'uggested

by the observations of depressed delayed

cutaneous hypersensitiui,y 
tl9) and in

vitro l; 'mphocyte resporrse to PPD (20)

and dalayed allograft rejection found

in pregnant *otan 
(21). 

However'

depression ofl cell-mediated immunity

may be either generalized or specilic,

the latter being a form of immuno-
, ,

logical tolerance Q2'23), On the

orher hand. generalized depression of

cellular imrnunity is seen in a variety

of congenital or acquired immune

deficiency disorders and is characte'

rized ainong other parameters, by an

impaired or absent response of the

blood lymphocytes to plant mitogen,

pg6 0,24'27). lf generalized depr-

ession of gravida's cellular immune

system is a biologically signif icant

explanation for the survival of preg-

nancy, one would expect lymphocytes

obtained from pregnant wonten to

Vol. 8 No. 3

show a cleariy dePressed or absent

response to PHA stimulation. In' the

recent study by Carr and arso.iate. 
(28)

the reactivity to PHA by peripheral

blood lymphocytes taken from women

at different stages of pregnancy was

compared to that of lYmPhocYtes oF

nonpregnant v/omen. The results clear-

ly showed that oPtimal PHA resPon-

siveness as gauged bY DNA sYnthe-

sis was not consistently depressed

in gravida lymphocytes' and there-

fore the results do not support the

thesis o[ generalized depression of ma-

ternal cellular immunity as the exp-

lanation for nonrejection of the fetus

during human gestatioll. It is interes-

ting to note that, while the DNA

synthesis of lymphocytes from preg-

nant women on the average was not

significantly depressed in their response

to optimal PHA doses when comPared

to control woffi€nr the shapes of the

mean dose-response curves suggest that

gravida lymphocytes required lower

PHA than control lymPhocYtes for

opt imal st imulat ion 
(28).

The importance of testing PHA

response ar more lhan one dose level

was stressed by Fitzgerald(29t who

demonstrated thar person with deficient

cellular immune caPacit,v may show

a depressed response to a low dose of

PHA, while responding morntally to
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a higher dose. Peripheral blood lym -

phocytes acquire PHA responsiveness

at l4 weeks of gestat ion (30).  Blood

lymphocytes of full-term newborn in-

1un1 (6,1l '31) nn6 of l  prennature new-

born infant,  t3l  )  react mor. r  igorou-

sly than adult 's lymphocir tes to st im-

ulat ion by PHA and ant i-human l-"-m-

phocyte globul in (ALG) (32).  Orher

workers have seen no differences in res-

ponse to PHA st imulat ion between new-

born and adult 's lymohocyte.( l  3 '33 *36)

or even a diminished response of new

born lymphocltes $7-39) '  These di f-

ferences may be explained, in part' by

differences in PHA dosages used.

Since both the gravida and

newborn lymphocytes have in vitro a

higher spontaneous DNA synthe sis

y61s (6,11,28'40-42) rhan control non-

pregnani aduir  lymphocytes (12'13'43)

and variable results of response to a

single dose PHA st imulu, lo- 
(6 ' l  l '28-

31,33-39,44-4'7),  i t  is of  part icular

interest to investigate v"heLher the

"shift to the left" phenomenon of

PHA dose-response curve does oc:ur

in neonatal  lymphocyte cui ture si 'n i lar

to those of gravid lymphocyre' (28 . ln

the present srudy, for maxirnal sensi -

tivity, a dose-responses relationship

with 8 PHA concentrat ions has been
determined and responses are measured

by 3 H-TdR uptake.
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MATEFIIAI, AND MET'HOD:
Ten normal nelborns and 8

healthy adults were srudied. Cord
blood samples were colleced in the
del ivery room within 5 minutes of
birth from the umbilical vein. Aciult
blood samples were obtained from
cubiral  vein. The blood specimen was
drawn into a l2 ml.  sterr le plasr ic

syr inge containing heparrn (50 units/
ml.  of '  b lood) and irnmediatel-v mixed
with one f  i f rh volume of srer i le 6%
dextran solur ion. The lymphocyte r ich
plarma sampie was obrained b.v gra-
viry sedimeutar ion and cultures ar 37'C
for 96 hours wirh aurologous pla_.ma
6.7% VIV) and varying do..es of PHA
ranging from 5 ul ro 70 ulll.s rnl. of
total  cul iure volunte. One microcurie
of rr i t iated thymidine solur ion was
added into each culrure tubes during
the lasr l8 hours of experinrent.  Al l
cul tures were carr ied out in tr ip l icates.
Results are expressed as the prolifer-
at ion index (P.1.) .

n r  average cpm. of l  st imulated cel ls
f . l .  =  @ :

average cpm. of unsi imulated cel ls

The detai l  of  the microtechnique

emplol ,ed in this study is beir ig descr ibe6

in this issue of the journal.

RESUI,TS:
As shown in the Figure I . ,  al l  heal-

rhy adult and cord blood lymphocytes

demonstrate a linear increase of 3 H-

TdR incorporation related to the doses

of PHA then declined forming a sha-
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rply peaked dose-response curves' The

lower peak respcnsc of cord blood lym-

phocytes is misleadin$ since tite uns-

timulated cells incorpcrated JH-TdR

higher than those of lymphocytes from

adult conrrols. At any rate. it is cle-

arly shown that cord blood lYmoho -

cltes respond to lower PHA doses bet'

ter than adult's lYmPhocYtes with

a peak response at l0 ul  PHA/l 'Sml

culture compared to the peak at 30 ul

PHAII '5 ml.  cul ture ot the lat ter '

DISCIJSSION:

Several investigators repolted a

normal distribution of proliferation rate

of l-"-mphocytes in response to PHA

stimulat ion 
t48'49\ but this is nrt  the

case with the others (50-52) ' our

observation and those og o15e1t(53-56)

have suggested a log-normal distribut-

ion ef responses, and semi-log scale

for presentation of the results has

therefore been ad.rpted 
(50'5'l ' 54'51-

60).

In considering the events in an

individuai culture' it has been sugges-

ted tf at a logarithmic increase in the

rate of DNA synrhesis in response to

PHA occurs with 1i5ns 16l)  '  Cel ls

transforming in response to PHA rel-

ease blastogenic factor rcz), and thus

each transforrning cell is capable oF

lssluiling other cell into mitosis' lt

has been suggested rhat 2 to 3 gen'
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erarions occur in culture over a 3-day

period. The log dose-response curves

from concanavalin A (Con. A), PHA'

PWM (pokeweed mitogen) and LPS

(Lipopolysaccharide) show approxima-

tely linear responses dose levels below

the optimum (63) - The dose-response

curve for PHA and Con. A were

sharply peaked, whereas PWM and

LPS produced broad dose - response

curve (63). 'Ihe decrea,re of incorpor-

ation above the optimum dose is tho-

ught to be due to toricity ofl rnitogen
(54). For Con. A and PHA, excess

mitogen appears to be tolerogenic,

since elution of the mitogen can ena'

ble recovery of the futl ,erPonr. (63'

6q'  Both LPS and PwM show a

marked lack of either tolerogeni'ity

or toxicirY as shown bY the vefy

broad log-do,ce respons. curv., 
(63)'

The reasons for the non'nornlal

distribution of incorporation ol 3H-

TdR into DNA could be accounted

for in 2 ways : the PHA response

might be dePendent on a Properly

of lymphocytes wirich is not normal-

ly distributed. For example, the pro-

portion of T cells in peripheral biooC

lymphocltes, (and therefore in cultu-

red lymphocytes) may be such a para-

n]eter. Alternatively, a properry ' of

normal lymphocytes which is normal-

ly drstribured might be amplified non-

linearly by PHA stimulation' Inlrace-
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llular events could augment incorpor-
ation of 3 H-TdR. 

'Ihere 
is a shorr

in in vigo half-life of 3 H-TdR (65),

and transformation of lyrnphocyies in

response to PHA augments the rhym-

idine salvage pathway {66). Since

uptake of exogenous thymidine is

inhibited by endogenous thymidine,

utilization of the latter in response to

an increase in DNA synthesis would

potenliate the incorporation of the

exogenous (labeled) nucleotide These

factors could result in a non-linear

relarionship before DNA synthesis and

3 H- fdR uptake and may account for
the fact that the resulrs do not follows
a normal distr ibut ion.

Signiiicant increases in the spon-
taneous DNA synthesis by neonaral

lymphocyte was again observed i1
this study. We have earlier made
rhis observat iorr  (42 )  as have others
(67-6q' Alrhough hererologous seruin
and 20% aurologous serum have been
observed to cause this phenomenon(70),

it also cccured when neither one of
them were employed r28)' Autologous
serum was used throughout this srudy
because: ( i )  fetal  cal f  serum contain
factors inhibi t ing the lymphoclre rran-

sformation b,v up to 907. in cornpar-

ison with autologous serum; ( ii I of

difficulties in obtaining fresh AB
serum; (  i i i  )  al though rhe use of

serum-free rnedia been reported (C1,

l 3 l

C, I the problern in such assays is
the large nu'nberof lymphocytes (more

than 2 x l0 6 per culture) required

for the expression ofl transformation.
In clinical condirions serum f'actors
which block or enhance are encoun-
tered. In normal subjecrs it seem
likely that the optimum expression of

transformation depends on a balance
between such factors. Among many
cancer patients with blocking factors
at 20% autologous s€rutn: it was
found that u'hen l0% autologous serurn

is used the inhibi t ion is ofren losr(54t.

The process of peripheralization

of lymphocytes to peripheral lymph-

at ic t issue may occur in human ar
about the t ime o[ birrh,  and this
would also be accompanied by a rel-
ease of metabol ical ly acl ive cel ls into
the blood.

Part of the labeling index for
lymphoid ceils in neonatal blood ma1,
be due to the presence of transirional
lymphocytes. Adults and neonares

have approximately the sanre number

ofl B and T cell in their peripheral

circulation as judged by rrembrane

inrrnunofluorescence and rosette form-

arion technique 0-9).  Thus the high

label ing index for neonatal  l l  mp-

hocytes may reflect the presence of

more immature (ie. medium, large)

Iymphccytes in newborn.
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Additional findings are that neo-

natal lylnphocytes not only seern to

possess a greater response than cont-

rol lymphocytes at suboplimal doses

ofl PHA, but also resPond oPrimalls'

at lower dose of PHA (shift to the left'

rhan control  Iymphocytes'  An experi-

mental model exists rvhich may exp-

lain these findings' That is the obser-

vation that the triggering of immuno-

cytes is a quanlitative rather than a

qualitative Phenomenon, such that

lymphocytes already exposed to small

amount ofl antigens or mitogen require

a smal ler dose of another ant igen or

mitogen that otherwise neede d to

achieve a peak ,.sPonr. 
(71) ' trn this

situarion' the peak response is seen a[

CORD BLOOD (FETAL)  LYMPHOGYTES
- c - - -

_  _ _ o _ _

0 t o 2 0

PHA DosE t^ / - l l l '5  
ml .  CULTURE voLUME)

F|GURE |  ,  pHA DOSE-RESPONSE CURVES OF CORD BLOOD(FETAL) nr ' io  aouLT'S LYMPIIOCYTES

Vol. 8 No. I

a lower dose of mitogen, signi f icant ly

higher response are also seen at lower

dose, while the amplitude ofl the peak

response is not necessarily greater

than a normal Peak resPonse. In an

at lempt to induce immunological  tol-

erance to a highly purified protein

phytohemagglutinin (ppH'q't in new-

born mice, Panzetta and associates

observed the signif icantly higher in

vitro response of lyrnphocytes from

PPHA - immune mice than that of

lymphocytes from untreated normal

conrrols and from PPHA-to erant rnice,

at PPHA doses around the octirnum

(72) ' pullher more, lynrphocyie-' from

PPHA-imniune mice diflfer from con-

trol lymphocytes in that their PPHA

x
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o

z
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dose-response curve is shift to the

left (72). In the light of the above

studies (28,67'72) our resulrs could be

interpreted as indicating low level

stimulation of neonatal lympho;ytes

exist in utero,

Lymphocyte activation in vitro

ini t iated by rhe interact ion of nr i togens

with receptors on the cell surface (73-

76\, Recently it has been suggested

that the mitogen is required during

certain cr i t ical  steps in the cel l  cycle

(61,77,,18).  The kinet ics ol  the reac-
' t ions between plant mitcgens and cel l

receptors has been studied in a num-

ber of invest igat ion^ 
(74'79'8l)  

'  The

reaction conform to the law of mass

act ion and thermodl 'nanrics and appear

to be completely reversible(80,81) "  Tl te

fol lowing fcrnrula should then be ral id

R e  +  M i = R e  M i

Where Re is lymphocyte receptor.

Ni, mitogen and ReN{i, mitogen-recep-

tor contplex. Changing the conct ntra-

t ions of the reacrants results in corre-

spondrng changes in rhe equilibrium.

Apparent ly ihe mitogens are required

at the beginning of the cel l  cycle in

order to make the cel l  enter the G 1

phase from the rest ing phase, Gg This

event is designated *pjeallJ?t199: In

previous reports i t  was shown that

lymphocytes during a short contact
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with Con. A. in vi t ro,  in some way,

b:came st imulated al though nor suff i -

ciently to enter rhe DNA synthetic S

Phase of the cel l  cycls (61 ,77,82,) .

Such cells were termed preactivated

Iymphocy_tes.

The mechanism of preactivation vvas
studied by measuring the incorporar ion
of radioactive uridine into RNA. lt seems

that a certain degree oi RNA synthe-
sis is required for the cells to reach

a preacrivared state (82)' However, it

is b5, no means clear whether the new

synthesis of RNA is the l imit ing step

or if this occurs in sorne other meta-
bolic reactions. The RNA extracted

from preactivated ceils did not differ

qual i tar ively from non-act ivated cel ls,

but the quantitative differences, srpec-

ial ly u i th respect ro label ing were

highly significant. Lymphocytes from

peiipheral blood of adults are norma-

l ly in a rest ing state. Upon st inruia -

t ion with PHA, the cei ls -so rhrough

the dil 'flerent phase of ceil cycle.

Before divis ion they pass through the

G, period preceding the DNA sYnth-

et ic phase, S, and the lag oeriod G2.

Bender  and prescot t  (83)  l ra r .e  derer -

mined these periods in l l r rphocytes of

the adults afrer PHA st imulat ion and

the G1 Period of these cel ls were at

least 24 hours. Other investigators
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have studied the time course of the

macromolecule synthesis in iymphocytes

after stimulation in vitro anci have

arr ived at s imi lar conclusicn. The DN'\

synthesis starts at- 20-24 hours after

st imulat ion (41) and then r ises l inearly

for at least 48 hours 184'85) '

Weber and asscciates 
(41) have

found a small number of preactivated

cells, which started th:ir D|,JA synthe-

sis very soon (10-16 hours )  af ter the

addition of PHA, in the cord biood'

The reason for these findings may be

that the cel ls have been prest inrulated

in vitro by cells or tlreir antigens from

the mothers. A simi lar h1'pothesis had

recently been forward;d hY Carr and

assoc ia tes  (671 und i t  has  a i :o  been

show't  that lymphocytes can be pler ic-

t ivated in vi t ro to a state in which the

subsequent addit ion of an adequate

st inrulanr pushes thenr into the S pha'e

(61).  ths quest ion has been raised to

what an extent t l te adnl ixrure of

maternal cel ls to cord blood lympho-

cytes n)ay play a role in studl ing the

latter in vitro. The pa:sage of' fetal

lymphocytes ihrough the placenta into

the maternal c ircul :r t ion is a pher:om-

enon occurr ing in most '  i f  l rot  al l '

pregnancies(86-89)- The evidences

indicat ing the passage o{ '  maternal cel ls

into fetal  c ircuiat ion ate arcummula -

r ing. Sensit izat ion of fetal  lvmphocytcs

Vol. I  No. 3

by the mother against PPP i90'91)

and E. Cot i  (92) has been observed.

Pat ients with congenital  isolated IgA

def iciency can s)'nthesize in utero

specific lgi\4 ancl IgG antibodies

against rnaternal IgA (93).  D;sai

and Creger (94) injected quinacrine-

labeled leukocytes to 9 pregnalt  wo-

men and found stained granulocytes

and lymphocytes in 6 ofl fetuses. Tur-

ner and associates (95t gound occasional

xx mitosis after PHA sr imulat ion i r t

the cord blood of 2 out of  183 newborn

boys. The xx/xy chimerism in the

lymphopoietic tissue of fetus have also

been reporrcd by orhers, bLrt  general ly

in connect ion with severs immunologi-

cal  disease' Q6,91).  Receni ly Schroder

(98) demonstrated that evel l  is normal

prr-gnancies maternal lymOh.rc5'ies cBp-

able ol  PHA tran:formation and mito-

t ic div is ion may occasional ly pa.s ihe

placenta and appear in ihe i 'eral  c i ; -

culat ion.

ABSTRACT:

The reactivitY of neonatal (cord

blood) ly-mphocytes and adult's periph-

era l  l ymphocy tes  in  re .por t .e  tc  s t i -

mularion by differcnt dose' <-'f phy-

roh :magg lur in in  (  PHA )  i s  e i  a lua te  d '

The ciegree ol '  responsi\  enc's is

quanri tated by the rat io ol '  t r iared

thvmidine (3F{ tciRl incorporation into
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the DNA porr ion of the sr imulated ro
the nonst imulated cel ls,  Thc method

emploled is the new micromerhod

being described in detai l  elsewhere in

this issue. The results demonstrated

that in addit ion to higher spontaneous

prol i ferat ive capaciry,  neonaral  11'moho-

cytes have a greater response than

adulr 's lymphocytes at subopt imal doses

of PHA and respond oprimal ly at

lower doses of PHA as shown b)' a

"shift tr the left phenomenon" ol its

PHA dose-response curve. These flin-

dings indicated that neonalal  hmphocv-

tes are actual ly the preact ivated cel ls.

The possible explanation for the intra-

uterine preaciivation of these cells is

the lovs dose stimulation by maternal

l,vmphocytes passed through placenta

into the fetal circulation during ges -

tat i .  n.

r A
[J0tTo.J

nilvriiq"stfi:rurlu t{n nt: 6n:gt ifflr n"u

, tes  tu  neonata l! f ln:  u11l0J Iympnoc)

(cord bloodr unvlurffoofiiu{lnfrfilfinou
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cio nrr n:v fru e"'ru Phytohemagglutinin

(PHA) tururqrairi 1 ri'u :vo"ulor:Jfrrirrr

Tfierorr-fllfi qrn e"flrt nru to,: Tririated

thymidine (3H-foR) finn incorporared

rurit:l1u DNn :vr,l'irlrsndfr n n n:luiuttns
r i  f * r  e  a a e i q  L  d  

n .  t  

,  ,

1il 
-Lr, 

n n n :t $-t u?sYt [ff s] : ? n tL il Ill lcronl 0, hoct

,,^r^rfitaiunortfirfiuir cord blood

l ,vmphocytes olf i lgni lr l f i f lerqlo PHA

tfi 6fi auron'rrilrir mr uqirn'l r t1 mphocytes

lorf;ir,rqjilnfr unvlor"oroIlfi optinraI dose
6  ,  , <  v ,  I l r q  . , ^ r . ^

f l1n?1sr?u t 'J LglLtf l f l . :  L? !U '5nl i t  to lne

left Phenomenon" tor PHA dose-res-
v

ponse curve L[n?

' 8  d t A . ' € u l

nlnnl:nul \ l lu [ i luni lTgsn:ste]?1

neonaral  lymphocytes nn preact ivate

rrr ieulu intrauter ine preact ivat ion 6l

oirr'|fi'irrt^o",roui'rfi.nn:cfr'uriru dose
, n i

oirl nrn maternal lymphocl,tes l.jtuvrr':

placenta r ir l ,r l lurrs: infff lsoinn$rucosi

1un:tirur:nrr.
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Quantitatiwe Deterrnination of

Arrtibody in ITP

by Richard Dixon, M.D., Wendell
Rosse, M.D., andLarry Ebbert,M.D.
N. Engl. J. Med.292:230-236, 1975.
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Intr ibit ion of Sickl ing in Er5zt-

trrocytes by Arnino Acid,

by N.M. Rumen,Btcod Vol .  45 No. l ,
45-48,  1975.
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