CHAPTER II1

MATERIALS AND METHODS

1. Studied populations

1.1 Patients

Seventy-si

y-four patients (33

1 RA) were included in
Y

AN
\

All patientg were By \ﬁ\. from the Rheumatology

systemic lupus eryth

ts (/&\es and 2 males) with
v —
SLE) .and i

females and 1 male)

this study. The mes were 36 years (range

16-56 years), and 48 spectively.

Clinic of Chulalongkorn Spita iRy as

+

— cfined by the presence of
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four or more of the revised criteria for SLE of the American
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Rheumatism Associatier

e

:j ) and rheumatoid

arthritis by the ":

.11"“:, American Rheumatism
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Blood Centre, were included as control, the mean age of which was 41

Association (ARA), 1&7 (92). (Table 4)

years (range 17-55 years).

2. Reference C4 allotypes.

Reference'sample of known C4 allotypes was kindly supplied by

Dr. Koichi Suzuki, Department of Legal Medicine, Osaka Medical school
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Japan and Dr. Preeyachit Charoenwonge, Department of Microbiology,

Faculty of Medicine, Chulalongkorn University. (Table 5)

3. Sample Collection and Treatment.

Fresh EDTA plasma, collected into 10 mM NaZEDTA solution

(Appendix) were rapidly sep ’f trifugation (1,500-2,000 rpm)
at 4°C for 10 minutes, int 4 aliquots and stored at

& . —
-80~C until use.

3.1 Prearatl

Two type sed through out this
study. Neuraminidase Nz B 5 erfringens (Sigma type
VIII, 10 units) was dig€sg v@«ﬂﬁ 0.1 M phosphate buffer
pH6.8/5mM Nag EDTA, where gm »-ﬂo dase B from porcine pancreas
(sigma type 1) w1t.h enzyme & I!I}jl f--* 000 unit in 2.5 ml of 0.1 M

NaC]_ was employ ‘-;FE—T;Iﬁdcrm. le—-was—38 ';:w:fw‘.n—.--"‘l i Stored at -— BOOC

S < ‘

!

until use (41,93, 94)Iﬂ

e A e IS mm:::::“ hie
sl N1k L/ 0121

Only neuraminidase was utilized for pretreatment of

sample in hemolytic function assay.
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1. Immunofixation electrophoresis.

Plasma was electrophoresed in agarose Seakem ME (FMC
Bioproduct Marine Colloids Division, Rockland,) after which different
bands of complement protein were detected directly by overlaying of

the gel surface with specific -um to form immunoprecipitates.

The agarose gel was other proteins and the

precipitates are stain
1.1 Agarose ge

Twelve mil \\?garose gel Seakem ME

were dissolved in distilleg : b bi ing and were mixed with 12 ml

hot gel buffer plus 60 ul o .2:M EDTA \() pH 7.4.

was then poured into a

2

vertical moulding chamber'_ﬂ;:»;; '%J__ sting of two 12x22 cm® glass

plates and a -plést re=L=frame (1 mm_thycik) -n-—.--;,t X 11x20x0 1 cm3 gel,

£

e )
iii‘i:i;fl;ﬁm §° 1 mi’w 181 Bl
AR FRHIA DY 819 e =

in a humld chamber in order to increase the mechanical strength of the

gel, it WJB better to leave the

gel.
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1.2 Sample Application

Before sample application, the gel surface was freed of
excess fluid by a gentle touch of whatman filter paper (Whatman NO1)
applied briefly on the part of the gel intended for sample
covered with a thin application

// f each sample was applied.

Hemoglobin was included i ker in each run. Ten
: ——

application. The gel surface was

foil with 1.5 mm wide slits

minutes was allowed to the gel before the

application foil was remg
1.3 Agarose gg

After se pleé applicC ;~  4 O te was immediately

transfered to the electrop -regﬁéglucf,‘- (M iphor I1 LKB) prefilled
r"’ ‘.‘ = g

with a minimum of one lltr- “of elec > buffer (appendix) in each

trough. About 5 m1-~f,ggpﬁif read along onjﬁgide on the surface
P !

of the cooling bed | [2.5%26 cm” ’m“as at first placed

down with one long Eﬂdeil watﬂi and the other side
slowly lowered until fcempletely rested on the cooling surface.

Several sheetsﬂ5u &lnﬂfnﬁ WPEJ ,‘lﬂ‘; NO 1) or thick

cotton sheet served as contact Wicks between the gel and buffer. The

o1 vas Shohlook DUl Mo Arabedollh €] B avoprr o

water condensatlon on the gel.

Electrophoretic separation was carried out with 65 mA

constant current for 4 hrs. at 4%°c by a circulated cooling water
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system (Multitemp, LKB). By then, hemoglobin, the migration marker,

had migrated about 10 cm towards the anode.

1.4 Immunofixation Method.

" After electrophoresis, the gel plate was immediately

'M acetate strips (0.9x5 cmz)
ﬂt anti humam C4 (DAKO,
J

dilution 1:4). With a id contamination, the

o
completely soaked CM ate strip was then applied onto the

transfered to a moist chambers

were soaked with specifi

agarose gel covering should be taken to

remove air bubbles t »se acetate strip and

the gel surface. the moist chamber at

chloride for 1 hr. mAftr . ashing B water, the gel was

completely dried in af kot stream ofisair and stained in Coomassie

i Ry B RN THEIRT
» =GR AN TUNRINYIAY

Immunoblotting is a technique employed to facilitate the
examination of protein characteristics. This method required minute
ammounts of reagent for detection, yielded high resolution and
provided the possibility to determine the immobilised proteins on

nitrocellulose sheets by either immunochemical reaction or protein
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staining. Consequently, in our study for C4 allotypes, Immunoblotting
was mainly used , and the conventional immunofixation method was only

utilized when verification of some C4 allotypes was necessary.

2.1 Electroblotting.

I/ oblotting for C4 allotype

p&(%) and followed that
N T

or charged molecules

The method of
was initially
that of Kyhse-Anderso

were transfered from ge c sheets using wetted filter

in Q horizontal, semi-dry
electroblotting apparin (Sartatoblet) consisting of two graphite

fdsiiiius. ﬂ bl ded | VLI WLELAE T creneter vurter

(Anode buffer NO ILY. The graﬁute platesy (anode andicathode) were
rinsed aﬂd’laﬂdﬂwjm um’-]g nﬂ"-] a EJllter paper
(Whatman NO 1) soaked in anode buffer NO I (appendix) were placed on
the lower gnode plate. On top of that three pieces of filter paper
soaked in anode buffer NO II were laid, followed by a nitrocellulose
membrane (pore size 0.45 micron, Biorad) prewetted with the same

buffer. The electrophoresed gel was laid on top of the nitrocellulose
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membrane and covered with nine layers of filter paper soaked in

cathode buffer (appendix).

This sandwich or "TRANS-UNIT" (Figure 7) was quickly

assembled to avoid diffusion of protein antigen. Great care was taken
even transfer, by wetting the gel
w ‘squeezing out air bubble
with a glove protected éﬁnsfar was then achieved

with a constant cux‘( B, cm” g room temperature for

to remove all air bubbles causi

with a few drop of tran

mbrane was removed,

incubated with 5% nonfa uffer (appendix) at 37°%

P adadans s el ]
for 1 hr. to block the f"'iée:pr in binding site and minimize
AT T
;:\insina shortly
4 il . :

background before buffer. This membrane

was then immunosta
anti human C4 at anmptima - ousﬂ determined (1:750) at

37°C for 1 hr. Afterfimeubation, thé/membrane was washed five times,

10 minutes e%uﬂgnﬂm ﬁlwﬁanﬁve excess unbound
antiserum followed b incubatf;m at 37°Gawith a secéndary antibody,
peroxidieﬁo’:l@aﬁnjrzurumaglnﬂ:]oaﬂl dilution
(1:900) for 1 hr. The nitrocellulose membrane was then shaken in
washing buffer three times, 10 minutes each to wash off excess unbound
antirabbit 1g, after which freshly prepared substrate solution,

diaminobenzidine (DAB) were added and incubated at room temperature.

This reaction was carried out in the dark and terminated when yellow-
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brown colour was visible (about 30 min). The membrane was finally
washed with distilled water, dried and stored in the dark before

reading. Photography was taken as early as possible for record.

3. Hemolytic Gel Function Assay.

Hemolytic gel functi

y/ue was an additional test to

distinguish or further d ﬁnts that had intermediate
J

mobilities between or ove common variant C4A and

C4B. As a rule C4B vacri imes hemolytic activity

to C4A variants (41

Antibody - ocytes and artificially

produced C4-deficien corporated in gel and

layered onto an agaro of C4 electrophoresis.

i - 2 aeily
Bands of hemolysis are selec¢tively oduced from C4B variants whereas

||

3.1 Preparation of Antibody-Sensitize

o [Y,
_ Tﬂm UIﬂgnﬂnjtmﬂg ﬂ ‘jlsever’s solution
were centrifuged, 2000 rpm at‘ 4°C for 10w minutes. The supernatant
W

afﬁ Qt ) u.mﬂg nﬂ:la&ﬂ the packed

cell washed four times (10 minutes each) with veronal buffer saline

p Sheep Erythrocyte.

plasma an

(VBS-EDTA) solution (appendix) followed by another three 10 minutes

2+ 2+)

washing with gelatin-veronal buffer saline solution (GVBS+Mg® +Ca

(appendix). The supernatant fluid after the second and third wash

T 10305554
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should be colourless, indicating that no spontaneous cell lysis has

occurred.

One hundred microlitres of 5% red cell suspension in

2+, ~.2+

GVBS+Mg“ " +Ca were added to 2.9 ml deionized water and the optical

density (0.D.) of the lysate was

|
length 541). An 0.D. readin %/orresponded to 1x109 sheep

erythrocyte per millitr

Rabbit/ >d blood cells , hemolysin was

titrated for the hi futic nmum lysis, twice the

ization. Sensitized

erythrocytes ( 5x108 was ¥in 37°C for 1 hr. and

zine treated | spinea pig serum was used as C4-

e

pooled undiluted gumea pig serum were incubated at 37°C for 1 hr

1,88,99. ﬂuﬂqwﬂﬂﬁwanﬂﬁ
a%ﬁﬁﬁﬁﬁﬁﬁqu@waﬁaa

For preparation of hemolytic gel , 7.5 ml of antibody -
2+

sulfate to 4 parts

sensitized sheep red blood cells were washed twice with GVBS+Mg +Caz+
buffer. The packed cells were then added to 24 ml of warm 0.6%(w/v)
agarose gel (Seakem ME) in GVBS+Mg +Ca2+ at 60°C in a waterbath.

Half a mililiter of hydrazine-treated guinea pig serum was added
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just before moulding. The moulded hemolytic gel prepared in a

similar fashion as electrophoretic gel was cooled at 4°C overnight.

Hemolysis was achieved by overlaying the hemolytic gel on
the eletrophoretic gel after electrophoresis for about 1 hr at 37°C or

until band of lysis was observ The overlaying gel was then

products of the two.lo ‘, €48\ the alleles at each
locus is identified by #ﬂ ;~  bi f its bands compared
to reference C4 allotyp ‘:’:‘f._; i ed on each run. This
identification.followe 440 ~1‘ , devised from the IVth
International Workshop for the Ge ‘L‘ 5f Complement (10) (Figure 8).

also included for

5. Assignment of C4 Ngll Alleles.

= L
Afterﬁ%nuﬂlgtmﬂm slw)ﬂlq.\nsﬁ membranes were
subjecte densitometric €}valuationﬂwith a Lasér’ Densitometer,
e A0 NN IR, e
for the assignment of C4 null alleles (Figure 9). Complete absence of
C4A or C4B Bands was considered to indicate homozygous deficiency

while the heterozygous deficiency were decided on the relative

densities of the C4A and C4B band. This could be done by determining
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the total areas under the C4A and C4B curves were and hence deriving

the A/B ratio.

A ratio of 0.2-0.6 indicates heterozygous deficiency at the
C4A 1locus whilst a ratio of 1.5-2.4, at the C4B locus. A ratio

ber of allele at both loci which
@ ele at both loci (76). _

between 0.7-1.2 indicates an eg

may include individual het

.
_ e ——
6. Statistical Analxy ioew—"-,

HLA antigen fr . henc requencies (P.F.) are
simple counts of each ‘ | e'rtd to percent in a
specific population. this can be convert to
"allele frequency" o by the use of a simple

formula (98).

Gene frequenc

- ]

The evalua 5io uency of complement

phenotypes and the smnif icance o associationﬂetween each allotypes
of control subjects ‘aﬁ pati i ete ined by the 2x2
contingency taﬁﬂxﬂY IT E[ﬁc <W ﬂ‘jqnﬁ test. Fisher’s
exact te , 'Qz ¢ yiﬁ gﬁlﬁﬁ{ﬂess than-5.
Relativea'\mta cﬁsim m m s?]e 7 of séase - _allele

association were calculated as odd ratios.

R.R = Patients with antigen Normals without antigen

Normals with antigen Patients without antigen
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Table 3. The 1982 revised criteria for classfication of SLE*

10.

Malar rash

Discoid rash

Photosensitivity
Oral ulcers

Arthritis

. Serositis

Renal disorder

. Neurologic disorder

. Hematologic disorder

Immunologic disorder (a)

Fixed erythema, lat or raised, over the malar eminences,
tending to spare the nasolabial folds

Erythematous raised patches with adherent keratotic scaling
and follicular plugging: atrophic scarring may occur in older -
lesions '

Skin rash as a result of unusual reaction to sunlight, by
patient histor r; physician observation

Oral or nasop ulceration, usually painless, observed
by a physiec:

ing 2 or more peripheral joints,
swelling, or effusion
of pleuritic pain or rub heard
> of pleural effusion. OR -

®CG or rub or evidence of pericar-

(a)
(b)

(a) ater than 0.5 grams per day or

. 2 - on_not performed
(b) asts=ma \ cell, hemoglobin, granular,

(a) B | .: o of ding drugs or known metabolic
: : etoacidosis, or electrolyte

of fending drugs or known
uremia. ketoacidosis, or

ytosis. OR

-~ {b) Leukopen =Ye8s - total on 2 or more occasions
OR —_— ==
(e) Lymphopeiﬁdgfglﬁ?,- 3 on 2 or more occasions
OR g
( O romboC YT } : 00/mm3 in the absence Of

o A
(b) Anti-DNA: antibody to native in abnormal titer

T . .
ﬂ ﬂﬁvﬁmﬁaﬂ{ tEle.]tﬁ.$UCIear T
D ‘
'q'l( se’ posi e ]ﬂi test fo¥ syphilis known to be

positive for.at least 6 months and confirmed by Treponema

. ﬁﬁsm i Ei)'lizatﬁm or fludkéscent treponemal
rpt ﬁﬂ1ﬁga
a [y 8 Antinuclearatﬁ;] a e qm EJt’:lagl‘ antibody by

|

immunofluorescence or an equivalent assay at any point in
time and in the absence of drugs known to be associated with
"drug-induced lupus"” syndrome

* The proposed classification is based on 11 criteria. For the purpose of identifying
patients in clinical studies, a person shall be said to have systemic lupus erythematosus
if any 4 or more of the 11 criteria are present, serially or simultaneously, during any
interval of observation.
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Table 4. The 1987 revised criteria for the classification of rheumatoid
arthritis (traditional format)

e o e o e . e e S o o o e o o S e T o T (o o S o T o o S T S o o o o B o S B e S o e S B e e

e e e e o e e o e o e o o S e . B o . B o e S T o o T S o S S S G S T T S o S T o . o o e

1. Morning stiffness Morning stiffness in and around the joints, lasting
at least hour before maximal improvement

joint areas simultaneously have had soft
ing or fluid (not bony overgrowth
y a physician. The 14 possible
or left PIP, MCP, wrist, elbow,
neec, 8 joints

8. Apthritia of hmd At le: mn (as defined above) in wrist,

Joints : joi :
4, Symmetric arthritis

2. Arthritis of 3 or
more joint areas

ment of the same joint areas
h sides of body (bilateral
Ps, or MTPs is acceptable
ry)

over bony prominences, or
n Jjuxtaarticular regions,

5. Rheumatoid nodules

normal amounts of serum
any method for which the
ive in < 5% of normal control

6. Serum rheumatoid fac

inges typical of rheumatoid arthritis
-ior hand and wrist radiographs,
ide_erosions or unequivocal bony

alized in or most marked
ved joints (osteoarthritis
ify)

7. Radiographic changes

________________________ 4 ; R IR RPN W S
g¢For classification puggtges, a patient shall b€ said to have rheumatiod
arthritis if he/she has satigfied at le 4 of these 7 criteria. Criteria 1
through 4 must hav tients with 2 clinical
HEn o e ﬂﬂ&éﬂ’ﬁ&ﬂ?ﬂﬂ chie. definite, or probable
rheumatoid arthriti§]is not to be made. ‘
PIPs = proximal interphalangeal jdints; MCPss, = metacarppphalangeal joints;

i “RRTRIIT A 1IN
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Table 5. Reference or Known C4 Allotypes Plasma in This Study

Code NO. C4 allotypes Source

120386 Cc4 A 3,3 B 1,1 Dr. Koichi Suzuki
121186
870304
870305
121486
870622

121886

CHA 017

CHA 023

CHA 039

CHA 061

CHA 019

CHA 046

CHA 021 049 3,2 B2
CHA 077 c4 AT44Q0

o 065 ﬂUEJGVLEJYIﬁWEJ’]ﬂ‘i

ot @mmnﬁm umfmmaa

Not base on family study.
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Figure 6 Moulding chamber ,,‘":,['
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i
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1 =3 _
2 = ——
A
TRANS - B
UNIT C
D
E
RS i~

Figure 7 Assembly of o e troblotting apparatus

(1) Graphite layers of filter paper
soaked in catho © layers of filter paper

soaked in anode The TRANS-UNIT : (A)

dialysis menk ilter paper soaked
i -,
in cathode bt itro ellulose membrane;

(E) three layers of filter paper soaked in anode buffer

 HUYINYNINYING
From ql] Kyhse—Anderso‘ et al, J&Biochem. Biéphys. Method,

RIANERRAMINENE
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(a) (b)
sl — i‘,
— et ‘ A3
e 3 ]
__________ 2
e A " —---—-————— 7
S - 13 —
L ) ——————— = 6
Frzzzm——=m e, $27—/}3---—---- — 8t
e e et
C—------= A '::'.':‘33:‘_:.:_:_-:5%
— ’ =S
/ —————————— 1”2
B s "
s 1S S —p—— ez
—————————— 92
=l - 93
L o TR . W )t —— ————- 94
e e T — 95
&. . ,’
L
i ] . L ——— e —— - —— 96
ade z
¥ a;i ‘
A diagrammatric e shown relative position of
i -
i 2 2 ;
electro 4A(left) and CA4B
(right) A it actually appears

(a heavy anodal band and two lighﬁr cathodal bands for

::‘ﬂ?ﬁﬁ;ﬂ%ﬁiﬁﬁj ﬂ‘ﬁindicated by the
Q‘Il‘gﬂnﬂ ’a‘ﬁ!ﬂ § m Mmafjowﬁ}ﬂ am:ﬂ 191, 1983
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Figure 9 Densitometric pattern of C4 allotype without null alleles

(upper) and C4 allotype with null alleles (Heterozygous)

(lower).
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