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SUM\{{RY OF THE PRECEDING ARTICLE

EFFECTS OF TRANSPORTING TIME AND TEMPERATURE ON

THE NUITBER OF'BACTERIA IN URINE SPECIMENS

Srivilai Srisouvakontorn B'Sc. (Med. Tech.)

Unchalee Kongfoo B.Sc. (Pharm.), MS. (Nlicrobiol.)'

t3

ABS IRAC I : Mid-stream clean-voided

and calheterized urines were obtained

frorn patients attending Nakorn Chiang

)1ai tlrspiral and Venereal Disers-'

Conuol Cr'nler. Chiaug N{ai. Urine
cul.uies from both patients and hr,iithy
nrerr ( ino.:ullted with known cullures )

s,eie first p'rfcrmed within an hour

of voiCing, and successive cultures

rvele carlied out at 2. 4, 8, 12, 24

and 48 hours alter voiding. During
rhe time of delay, these specimens were

kept at room tenrperature ( average

26'C ) and at CC. Semi - quantitatives

cultures were carried out using the

cslibrEted loop direct streak method,

Mixed and pure cultures were noted,

and Escherichia coli were the organisms

most tiequently implicated in urinary
tract infection (30% ). Most organrsms

multiplied rapidiy from small inocula

to hlgh counts in urine at roo:n

lrrrperaturc; u herc.rs refrigeraticn at

4'C oreservcd the viable counls of

all specimens for at least 48 bours.

However, counts of $SuggggSj
aureus which were gram-positive cocci

mosr frequentl,v isolated, tended to
decline after 24 hours of hoiding urine
at 4'C. Growth curve of E:loii
isolares ai ro.rm tempJrature sholed
logarithmic growilr lhncsr fronr the

time of voiding until the lag phase

was indetecrable: whereas S,"ph._

a-u. reus showed a prolonged lag phase

before growth become exp:nential and

they tended to achieve counts in
excess of lOJ per ml more slowly than

did E. coli. In mixed cultures of
E. coli and qgp[_aurcus. in cortrol
unnes, afrer a holding period of 4E

hours at room tempsralure, only growth

of Ercoli was delectable. However,

the cuhure of urines within two to

forr hours afrer voiding i! likely to
indicate turety lhe p etelce or abs:nce

of infection.

Departnent of Microbiology, Facuhy of Medicine, Chrano Mai Univ€rsity.
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The ratio oi i-lynrpliocytc and

B-lymphccyte has been reported bur

varyrng !n the resuits depled on the

nethods ured to separi.tte cr idciiiify

Vol 12 No. I
January | 979

COT{PARISO]{ OF Y'8!ICE,I{TAGE OF T-LYMPHOCYTE WITH
iIUMBER OU. 

',"11P{1CCYTO 
IT ITU}TAN PEfIIPHNRAL BI,QOD

OBTAI\ED ftY TWO Df FFERENT rlDTHOllS; DEXTRA{
F Lr).{TA TION .{N D FICOLL- tl Y P,l Q U D S E PA R ATION TEC flr' IQU E

l,fffi llifflll ^i,13.,,.,..

ABS'I'FiACT

The prescnt .apor Jcscrib:d a technrqie lbr isf,l:ltion of lymphocyte from l2 ml
rvhole btord bv.rhe uetho,is of dexrran iloararion and Ficoll-Hypaque separation.
Wh:n dextran rv:is uietl as a separating ageat the whole blood cclls were
sep3rated inlo rrvo parts, rhe lorver p']rr was alr'r.tcst rcC cell( 'and sonrc

leukocytes and platelers. The upp:r part was rvhite blood ccll - rich plasma.

l'he toral r.vhite bicod cell count were 28x105. 6.06x106 cells/ml which were

l6.2jxl06 * 6.43x106 ceils/ml of monocuclear ce!ls and conrained 64.21 + 10.40%
'f- rosertes. Wiih Ficoll-llypaque separ*tion, the biood wes seDarared into two
fractions. fhg brtron fr:rction ccntainid trvihrocvte and grrrulocyte. The
white brnd, upper fr.rction, contalned roral molonucleai cells of ll.25xt06 *
2.09x106 cells/ml fionr t()tal white blc.:i c:!l counr of 12.0x106 . 2.2txt06
cells/mi and 65. 06 + 8.83% T- rosettes.

The number of lynrphocyte obtained fro;n dexrran f'loatation was ntorq
high:r than from Frcoll-FIypaque separlrion. Hcrvever, rhe p:rcentagc of'
T.lymphocyte per rvhite blocd cell count by rlexrran florration was lowcr and
more leukoclte, platelet contamination when com;ured rvirh Ficolt - Hypaque
separation.'

thsm. Tbere lrcre many methods used

fo; separ.rring ilmphocyte fronr the
peripheial blood such as 3:4 gelarin,

giass u ool {'iltrario:r, bgu}-anted

' I):phrttnent cf Clrnicai Iinnrrrnc,logr',** 
Departnreht of Micrcbiotogy. Facul:y
Received for Publicalicn; August It

Faculty of i\ssociated Medical Scieirces
oi'N{edicile.
1978
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density gradicrrt centrifugation and

t1^.ra1). ThisFicoll - I{ypaque

srudy is therefole initiated for the

comparison of y''ield human peripheral

blood lymphocyte separated by dextran

Itoatalion and Ficoll-Hypaque separa"

tion technique. The percentage of the

T-lvmpbocyte prepared by those two

technique rvas idenlified by rolette'

formatiorr.

MATER]ALS AND METHOT S

Twelve mililiters ol blood was

drawn from normal volunteers. The

blood was Civided into lrvo 6 ml

portions; onc portion was mlxed well

with 0.6 ml of 6% dcxtran solution

wirh 0.9 ml of 500 lU heParin and

kept verticaliy in 3?'C incubator for

40-50 minutes to allow red cell

sedimentatior'.Ihe leukoclte-rich plasma.

, upper larer, was collectcd' The other

portion was mixed well with 18 ml

rcf nornral salinc with 0.6 ntl ol 500

tU heparin and overlayered on Ficoll-
Hypaque mixture (4 8 ml of 9X Ficoll+

2 ml of 31% I l)'paquc). The mixiure

was ce;trifuged at 1000 rpm (400g)
for 40 minutes. The white opaque

laler berween rhe piasma and Ficcll-
H\ Diique la) ers was collected. The

ceils obiained from those two me:hods

rvere washed three times with bufl'ered

saline soturion (BSS), pH 7.4. arld both

were re:u:l:endeci rvitb I ml of Hank's

Bull Chiarlg Mai AMS

solution. The cells were thcn ccunted,

so called 1q121 l'hi:e blocd cell count'

The cell susoension was diluted to

5r | 06 ce!ls,'ml rvitb Hank's solution'

The T- rosetle was determined

by mixing 0.2 ml of the adjutted

lvinphocy(c suspension rvith 0 2 ml of

5% sheep red blood cetl su:Dension in

Hank's solution The mtxlule was

incubar.'ri at 37'C in a waterbath for

l5 minu es lnd then centrifluged at

2009 for 5 minutes and reincubated

overnight at 4'C. The suPernatant

fluid rvas remcved and tbe cell pellet

was resuspended g3ntly with 0 2 ml

of Hank's soluticn. One droP of the

cell suspensicn was placed on slide

and mixed with cne droP of fetal

calf serum (or AB s:rum), as a fixing

agent. Using a .econd slide smeared

forrvard until nearly to the terminal

end of the firsr slide, lilted the smear

slide backuard to allow the nrixture

to flow backward and kept the snlear

dry at room temperature 'lhe smear

was fixed by f iaming lor2-3 seconds

b:fore stairring rvilh Wrighr's stain'

Five hundred lvmphocvtes was counted'

those cells bound more lhan three

sheep red cells was considered to be

rosette forning cells or T-rymhoc!tes'

The percenrage oi rosette forming

T-lymphoclte was then calculated' A

differential leukocyte' ct'ultiing' was

/flso performed 9n each sP.cimen
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}lESULTS

The scparation ll mnhocyte from

red blood cell by dextran floatalion,
the blcod cells w€re scparated into
two porrions after :tanding for 40-50
mil)utes. The upper porrion rvas

grirnuloc) rc - rich plasnra conrainir.g

mainly lymphoc] te, granuloc\tes, pla'

telets, and low& porriorr was rnainly
red blood cclls rvith :ome leukccrtes
and llatelels,

By Ficoll - Hypaque separalion,

the blood cells were separated into

two fracrions after centrifugation. A
white tayer appeared at the interface

region containing oi nlonoDuclear cells

and a small number of plarelers and a

bottom fraction conrainingerythrocytes
and granulocl tes. Thc plasma layer,

upper laycr, was clear and containd

no cells.

In this study of l0 normal adult

volunreers whh rheage ol20-30 years,

rhe _,-ield o[ lymphocyres wben sepa-

rated b), dcxtran fioatation were 16.25x

t06 + 6.43x106 cells,/ml. (range 8.5x

106-25.6x 106 ceils/ml) l'rom the total

white blood cell eount of 28 0x106

| 6.06xt06 cells/nrl (range l5.3xlO6'

17

.34.2x I 06 cclls/ml), rhe diftcrenrial counts

were 57.8 ! 16,18x mononuclear cells'

4l.l L 17.62x neutrophils and 2.7 +

2.i6% eosinophils and 64.2 :! 10.042

T- rosettes t rangc 40.1-74'2). The

lynrphocytes otitained by Ficoll'Hy oaquc

separarion were I1,25x106 | 2.09x106

cells/ml (rangc. 7.5x106-l 3.8x106 cetls

/nrl) fron the iotal rvhite blood cell

counr of 12,0x105 + 2.21x106 ceils,/ml

(range 7.7x106 - t4'3xl0o c:lls/ml )'

difierential counts were 95'8 ! 2.25%

mononuclear cell i rangc 93-100t'

4.1 ! 2.28% neutrophils ( range 0-7I)'
0.1 i 0,31% eosinophils ( range 0-lZ)'

and 65.06 + 8.832 T-rosettes (rangc

4g.8 - 7 4.6% ). i The total white btood

cells aod mononuclear cells couots by

dextran were tnore than bY Ficoll

I{vpaque. a significanl difference' p<

0.05, respectiveiy.. The percentage of

the mononucledr cells differcntial count

from both methods were also signifi'

cantly difleioni p<0,001, but the per-

cenragcs of Ti-rosette wcre not diffe-

rent. i

i
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Dlacu6slon
ln rhis cxPerirnenl the rosette-

folming lymphocyte value assutned to

be T-cells (5'8), of l0 normal adults

had the mean of 5l% bY dextran and

65 I by Ficoll-Hy"paque separatton

rvhich was in agreement with other

reports. lr was reportcd that in nor-

nral 18-45 years old male and fcmale

had 65% T-cells in blood (5). In

addition, by using sandwich radio-

immuno- labellinB melhod for separat-

ing lymphocyte from blood, it is re-
portcd that normal pcrsonr had 66L
.l'-cells (8).

The ptocesses of lymphocyte

scporation by Fiooll-Hypaque base on

rhe differencc of deosity and rclative

vrscosity. Small and large lymphocytcs

rvere different in the density and

relarive viscosity (6). This reason could

aDswer the quesdon that why do rotal

lyrnphocyte count which was separatcd

by dextran solution was'highcr incrc-

ascd thrn by Ficoll-Hypaquc mixture.

By Ficoll-Hypoquc mirture rhere was

smsll lymphocyte only. The phcnomc-

non of rosetting betwecn tosette-form-

ing cells and uncoated shcep crythro-
cytc wils tcmperature-dependent in

rhar it occurcd maximally between

f-25'C and fsilcd to occur at 37'C
(lL The narurc of human T-lymph-

ocyte receptor was unknown but it
wss highly unlikely that the binding

was anrigenically specific. The species

la

of origin of the erythroclte was cri-

tical, however, in that ro:ette did not

occur with uncoated human, rabbit'

pigeon, mouse. rat' monkey, cow, cat'

chicken or guinea pig er!'throc!'tes

and thus far been seem only with

sheep. goat, horse and pig erythrocy-

tss. The rosette cell examined by dry

smear method, Because thc pseudoro'

serte cell; with occurred from granul-

ocytc, could be differentiate by cxam-

ining irs difference of nucleus. In

addition, tbe smear slidc by kept for

record or for recvaluation for a long

fime.
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INTRODUCTION

It has been well known rhar

the HLA - SD entigcns, were almoir

recognized through rhe lymphoey-

totoxiciry test. A wcakncss of
l_v nrphocytotoxin developing in rhe

porous women usually creates the
discrepancy and error of the tcst.
Enhancing mcrhods of lymphocyroroxic

reacrion utilizing frozen cells{l), syncrg-

isric effect of sublytic dJse of lymphocy-
totoxic rotisefa (2), lymphocyte treatcd
wirh proteolytic enzyme, ficin and

Vol 12 No. I
January l97g

INC ll tirlSED S tNSIT{V['X'l' O I tIIf, ]tOt,YMpflocV'rO I'OXICITY
I-ES1' tsY TJ"CIlii; THROl!:}TN . SUCROSI.; 'I'R[iATED

LYM''H()CYTES

Pra:it Ciia nara r, l\4-S.*

t'irnol Chiov.ilp, i\{.D.*

,/\BSTITAC I'
A re.iI)ique ol rhloubin tr.'ater.i i.vnroho::ytcs separated by Fico]l_

Ilypaqur-Srrcro.e tFIiS; rechnique ior nric;oli.i,r;lrr;ovtotoxicitl, tcst is descri_
bed. It is revealed in this study that 58. (13. l4Z) and 27 \15.42%) ot
175 pregnant women were positive for rhe anti -Hl,A screening test bv
ujir)g thrombin treated lymphocvtes and untreated lymphocyres, respectively.
The enhancing et'fect of aurigen-anribody and compiement acriviry of iymohocy_
tes separated bv FHS technique with thrombin rreatcd over those separated
by NTTRL and Batchelor method is probably due to borh rhe protcase
actiVity of thrombin on the tymphocyte mcmbrane and thc high osmolariry
of sucrose solution of which during climination of ptarelets from the
Iymphocyte . plaaelet mixrurc may cause rhe sublytic damagc of lymphocytc
membraoe leading ro rhe leak of cation from cells and resulting in the
increasing of the sensitivity of lymphocyrotoxiciry rest.

Division of lmmunohematology and Blood gsnking Oepartment ol pathology

Faculty ot Medicino, Ramathibodi Hospitrl Mahidot University, Bsngkok 4, Thailand.

Recoivod tor Publication: October 18, 1978.
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rrypsin(3- 5) have been reported' The

presen( mcthod is to describe thc

cffect of lymPho:Yte treated with

rhrombin in iocreasing the sensitivity

ol' a micro-droplet l! mphoc) lotoxicity

tcst.

MATERIAI€ AND MET}IODS

Ethylene diamine tetraacetic

acid ( EDTA ) blood ( 0.1 ml of 5I

EDTA per ml of whole blood ) was

obtained from blood donors and

parous women who attended at the

Departmcnt of Pathology, Ramathibodi

Hospital.

The lymphocytes was Prcparcd

bv FtlS mcthod (6)and NTTRL and

Blt.hctor's method.(?)

Thc microlYmPhocYtotoxicitY

rcsi(7J was used for comparative study of
anti-HLA scrcening by using thrombin

tregred and untreated lymphocyles

separated bY FtlS techniques'

A total or 175 pregnant women

was compared for HLA tYPing. Each

sera was dcsingncd to test against 20

random acd untypcd donorts lymphocy-

lcs. lf morc than 30percent of kiltcd

lymphocytcs presant the rqaction is

considered positivc'

TI{E RTCOMMENDED METIIOD
FOR TTIROMBIN TREATED
I,YMPHOCYTES:

Onc volumer 0.1 ml, of lYmphocYtc

suspension prcptred bY FHS method

Bult Chiang M.|t AMS

wac incubatcd rvith an equal volume

of working thrcmbin solution 'Thrornbin,
Topical, Bovine origin,50C0 NIH units'

Parke Davis&Co, Detroit' wrs diluted

I :2 with normal saline solution ) at

37'C for l5 minutes. After incubation

rhe treated cells were washed wilh

Complemenr Fixation 'fest ( CF f )
dituenr (CFI; PH 7.4; Barbitone 0'58

gm, sodium chloride 8.5 gm, Barbitone

sodium 0.19 gm, MgCl2.6H2O 0.1 7gm'

CaCt2,2H2O 0.03 gm and 1000 ml

distitled watcr ) and centrifuged at 40O

G for 2 minutes. The cclls werc thcn

adjusted to 1000 celts per cu.mm' in

CFT diluent fJr a microcytoroxicily
test.

REEUI,TS

The score of lYmPhocYtotoxic

rcaction which the lymphocyte suspeo-

sion was prePared bY Ff{S method'

was higher than NTIRL and Ba-
tchclor's methoC and thrombin trealcd

lymphocytcs gave higher score thao

untrsated cells and was rcduced along

with the diludon of rhrombin ( Figur,'c l)
The cnhanced microcylotoxicity

rest of lymphocytcs treated with
thrombin was good in reproducibility'
Thc coefficient of variation ( C.V. )
was in the rrngc of 3'99 lo 8'86I
( Mean 6.60 ) ( Tablc I ) which was

betow the acceptable limit (C.V' l5Z)'

tn 175 parous vomcn, lYmPho-

cytotoxic antibody was found in 27

U5.427\ and 58 (33.14t) using throm-
bin unrreatcd aad treated lymphocytcs,
respectively.



V<)l. 12 No I January t9?9

DISCU€iSION

The sensitiviry of rhe present

microcytotoxicity rert mighr be rhe
effect of lymphocyre membrane damage
duc to rhe leak of carion from the cells
during rhe preparation of tymphocyre
suspension rhrough rhe subtytic dose of
lhe high osmolarily of sucrose sclution

rn the platelel eliminarion process.6).
Another cfl'ecr was probably due to
the property of a trlpsin-like pro-

leolytic acriviry of rhrombinr8-10) on
the lymphocyre membrane,

The presence of prcformed
cytoloxic antibodies in a serum of
rccipienr almost causes immediate

rejecrion (l l). Furrhermore, it was
rccenrly known that immediare allografr
fallure rvas more frequent in recipienrs
wirh preformed anribodies(l2), Srrong
preformed sntibody woutd show posi-
tive cytotoxiciry in a dircct cross-
malch of rhc serum of recipient wirh

23

lymphocytes of donor(l3). However,
negative cross-match might result from
the prcsence of weak prcformed antlbody.
The prcscnt method is unsophisricated

technique and can elinrinatc this

problem.

Titoled LymdEc-yr.

,hfreoiecl
lyrrihocyt60

l.o
.tg

t1 12 t4 ra 16 1? raa t:l2!

)l!l|(n ot Throd.c.

..,{q!lF|*'r.t.<;r'td
o-Br'l*ro

ryr(- t E! 
- -&brr.. r-ddtf,. d

tl*l-'!t-€.* bb

'l'able I The Score of Reproducibitiry of Thrombin-Treared Lymphocyres
Microcytoroxiciry Tcsr.

ExPeriment xJ s.p' c.v.tz.r

I
tl
ltl
lv

54

68

47
58

52

64
36

53

53

52

40
f/

4,76
2.51

3.06

3.20

8.86

3.99
7.56

5.9 9

47 5l
60 62
39 3s
58 5l

58 62
s9 6l
36 45
49 5l

53 59 48
63 63 65

44 42 42
5t 54 53

53.i0 J
62.90 J
40.50 J
s-l 50 !

lvlean of C.V. 6.60
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SUMMARY OF THE PRECEDING ARTICLE

A comparison ol two melhods lor

proteins determinetions had besn studiss.

Normal values ol various DrotEins

dctormined in hs8lthy Thai subiacs had

boed reported. Thsss values wsre 0.6-

I,t g/dl at a mean value of 6.9 g/dl
for totaf protoin and 3.5-4,5 g/al 

"t
a maan vslue ol 3.9 g/dl for dbumin

velu€s using salt fractionation method

Bull ChlaDg Mat AMS

A CO}TPARISON OF TVO ME'I'HODS FOR PROTEINS
o_ETEBmIulrIQ\ spDcrFtcrTy oF iltETHoDS AND

NORMAL VALUES IN TBAI SUBJECTS.

Namchai 
.Iipchatyothin B.S (Mcd. Tcch )

Patraporn Polwarana B.S. (Med. Tech.), C 1ASCP).'

(u). gy using dircct method (2) tne

resulls w€re s.e t,a g/at at mean ot

a.t g/ at rc, total protrin snd 3.9 -

s.O g/At at . mean ot +,s g/ al b,
sibumin, The albumin determioation by

th6 dye - birding mrthod showso e

bctter rssuits and 3uperiority over th6

s.lt tractionation mcthod in its specilicity,

accuracy pr€cision and time.

'Drpartment of Ctinical Ch.mistry, Frcultv ot Associated M.dic8t

Chirng Mei Univ.r.ity.
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Rubella antibcdy tevels in healthy
persons, pregnant women (l-5 months
of preganacy) and in cord blcod, were
studied by uisng h:rnagglutination
inhibition test. Of 268 cases of
healrhy pefsons, nc significanr <tifference
of rhe anrib;dy levels berween males
and females was fourd. Fif'ty to srxty
six percsnt of children less rhan 9
years as antibody titcr noa more rhan

l:4 while 57.4% ol l0-14 years old
group had the tiler up to l:64 or
morc. For the total number of 300
pregnant wonen, 18.32 had aniibody
titcr not more than I :4 while 52.I Z"

had the titer of l:64 or more. tn 6l
scrum samplc's from cord blood and
mother's blood. no significant difference
iu antibcCy levels belwee[ the trvo
groups was found.
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9 ..,.
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t l-rlt'.: rrn"lo'.,ulr nn'rgn.,rL ,i'1"; ufi r1i
quull-u"r.l r u-n' trni cen:rituge o ru
Hnn"rrr,rt nr

l.ln n lrrnn 0 Jt:J;fl! tiluun-u Human 
"nti_eHumsn anti-A in doupling ditutions
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Snail anti-A in doubling dilutions
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(W) - weat

loiflutilrnoo g unc g lu gg:lulotou
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I r{ e a | ,rechniquo tI lnflntlttl!u rvidlty n1 (25-
-.-: , \ | v540?Ulyt) Rog.fs et at (1977) lnylnaDt

/
fi 114 t "ltlYlltnd tlo t t0 Ptilota Drumosa

l lUlU 2 gm. 1unn10 0.9,t srtin t tt,lu
I ml, centrilugB t!R"2,!!l 

"rprrnat..,
IlUl agglutinin lU saline, albumin tlni
enzyme trratment nn 1:nnnoJU'l titre

1'1U21!Un0 salin€, call B ll 1 :4 ni 1: t28

tu albumin, titre n0 coil Ar x I : 2 nJ

I : 64, titrs rio ce o ri r :zfil t: rza

llnlnA call B I | :32 nJ 1 : 1024 !l){
lu papain trsatment, titre n0 csll Al Ung

coll O I l :2 nJ 1 :12S tut: titrg nl
c€ll B L1 1:32:n,t 1:2,000

12A

++

512
A1c€lls

A2
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C = Complets; GW = good wesk :

l1nn tlnonoJnvtl,|rJ0 6t31 11g lu"irnr:li
Hum8n anri-A lfennllu:lro.rrJ$ffilr
lJn$ lulnr:fi snsit 8nti-A lrlt-Hnnr.rn

;a$rJ!0iu0n'r01otrIn]o!1n 1rlIHnUtn
rjnoluioHnnu noritnu t.lnnl?d1 controt

Rees et at (tszo) ln'nnnorut anr-B
agglutinin tfnlf'lllfjnrBrown tront
(satmo rrout) lnalitl'ilnr zoo gr. rJl

lnlu pes pH 2,3 "iiutu 2so rirt, nTon

lln? Ccntrituge tlUn Suporn.tEnt :J'] extract
te

nlU sthcr, centrilug€ tlunfo1fl?UnrJ 6JW
lfr hemagglutination titre | :32-i :64 ;0
ce l0inuuritn0n g Inai rnr:nnnolfi
Oll|Unrlu0n lt$iYll lU Saline

fltn lInnlloul,t1Ul|l0O0lnU It trout ova

anti-B tlnnl:n't tubc technique rtn3li
. lr , rcg tl0"tiltnou flu?'l I l$ 269 11S
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nltYlollo{lrilj P. plumosa extrlct
) ^t . . i
IO0lvJrr rtlit .l ltu1rnl'lnuYl 18 c titr6

r;n,r-n u1u o orfinri un:fi a'c r!
c.,rr:nirirln"uru g rfiourisufi titre r!
nnnlrrn:fi -zo'c lilinr:uJfi uuurJnlifi ,fi u

l-nlurlulnnr z i
.. l,r!
uonr rnua l lnnniou extract fitfirio

) -w el
panel cett tfrorrhl ot llrlrdurn u rJg'ffiat
, ^Atlo Antigcn t nol{ .l U0nlln antigen B

Ioali cert group o toJnu 9 Ru un!
rnnollu so,/ atbumin tru.ir fit,s lo,t
nr:yrnnorLirff'u r : ro luaar:ff control

B ccrr bi titre I : 2i6 ,iu.'rtri.,i.t
jr"l

axtrtct ll u spocific 
'lO 

B antigen !1n
n21 antigen tuoou.l no C, O, E, c, e,

c*, v, K. l(, Kp,o, Kpb, Jr', Jsb, Fy',

,, , .

BUU Ctttang Mat AMg

Fyr, JK", JKb, Len. Leb, M, N, s, s,.

Pr, Luo, Lub, Dio, oib. or xgo
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