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Immunization of allimal s with spec ific se rum protein s from hetero­
logous spec ies is usuall y dOll e for the purpose of preparing I1nti er~ 
that will r eact specifically with the particular serum protein used as 
the Hlltigen. By means of the quantita tive prccipitin tf'chnique such 
antisc ra may th en be used to es timate the quantity of the given protein 
compon cnt present in an unknown serum, as shown by Goodman and 
a s 'ociatcs C' 2, 3). By such immunochemical methods a number of 
human sc rum p]'otein can he determin ed more accurately than by 
phys ical 0 1' chemical method s. 

A g reat advantage of the irnmunochemical method fo], the estima­
tion of specific protein s r es id es in its extreme sensitivity e) . Routin e 
clinical use of the method, however, has been largely prevented by the 
diffi culties encounter ed in producing specific alLtiserum of high titer. 
Rabbits, horses, and chickens have been employed for antibody pro­
duction. The authors cited observed (1) that, in isotonic saline, chicken 
antiserum r eacted poorly as compared with mammalian antis,erum, and 
that a high concentration of NaCl (13 ro ) wa s needed to effect complete 
precipitation. R ecent work by them (3), based on this observation, has 
r evealed th e pronounced precipitin r espon e of chickens to antio'enic 
stimuli . By their techniques r eliable antisera can be prod'uced with 
r elati ve case, even to a r elatively poor antigen such as oro 'omucoid. 

My inter est was stimulated by r esults r eported by Goodman et nl. in 
1957 on the determination of 'erum protein components (albumin, 
transferrin, orosomucoid and gamma globulin s ) in cancer patients. 
Orosomucoid was affected by a gross change in the clinical state of the 
patient, increasing with clinical deterioration and decreasing with 
clinical improvement. Orosomucoid is an acid glycoprotein, or M-1 
mucoprotein, homogenous both chemically and immunochemically and 
r epresenting a single biochemical entity (3). It is a major component 
of the seromucoid, or mucoprotein, fraction s of serum, which increase 
significantly in a number of disease (5). Other mucoproteins are 
heterogeneous and provide a less meaningful index for evaluation of 
a clinical state. 

MATERIALS AND METHODS 

Sel'n were obtained f rom 100 lepro y patients, of which 91 were of the lepromatous 
type and 9 were tuber culoid, The controls consisted of sera f rom 17 nonpatient employees. 

Of the 91 lepl'omatou cases, 52 were clinicall y active and ba cteriologically po itive, 
with M. lepme present in the skin craping in moderate numbel' 0 1' numerous ; 15 wcre 

267 



268 Tntenwtional J on1'1/(/l of Lrpl'osy 1%0 

nlso t la ssed ll S "c linicall y He·tive" a1lfl bat'terioiog it'ldl y positive, hu t with fe \\' 0 1' rnre 
baci lli in skin s~l'n p i ngs; lind 2 -1- \\,e l'c t'lilliC'all y nnd bacteriolog ica ll y " in fld ive." Thc 
9 tuberculoid cases \\' e re inn ctiv(' clini ca ll y a nd baete rio logicall y. 

A ge nerous amoun t of a lltichi ck orosolllucoid a ntise rulll was suppli ed by Goodlllnn, 
nnd a lso nntithick albumin, t ra ns fprrin alld galll ma g lobulin . A qUHntity of s tnndll rdized 
pooled serunl f rom CH nccr p a tients was also supplied . 

The serologic r ea ctions were rou tinely ca rried ou t in 1:1 pr r crllt :\a CI. The a nt igen 
solutions weI'(' a lso III a(le up to this salll e c01lcentrati on of sa lt. A 1 /1.') diluti on .of the 
patient's sprUill was mad e, and 0.:1 reo of Hnti (· hi r k orosoll1u f'oid nntigen wa s t hen nddrd. 
The ren gent b lnnk ('onsis trd. of 0.:1 ('('. of' ]:1 p(' r cent NaCI nnd 3.0 cC. of the orosolll uco id 
antigen. The tuh!'s were incuhakd in a wnter ba th nt 38 a C fo r one hour. After in cuba­
tion tlie prec ipitnte was centrifuged at R, OOO rplll fo r 20 Illinutes. The supern atn llt was 
decnn ted nncl t he tulw drainrd . T hen to ea f·h tube was ad ded 1.1 cc. of 13 p el' ce nt NflGI. 
Th e p recip itate wa s l'rsu,;pended and the turhidi ty dete rmined in th e Colema n .Junior 
Sp ectrophotolllrtrr at 450 1lIJ.1. aga inst t he reagent bl a nk. 

C-l'enctivc protrin (CR,P) detel'll l inat ions we re included in the s tud y. Prev ious 
studi es hn ve sho\\'n that a positi" e test is a nons pec ifi c but sensiti ve indi cator of infl a m­
mation of infcct ious 01' non in fec ti ous orig in. 

C-r eactive p rotl'in in th e ser a was detcl'IlIincd by a cap illary prec ipitin test , using 
specifi c nn tiscruII I prorluced hy S <; hi effelin & Co., thp 1l1 ethod used fo r the detc rminl1ti on 
being that l'e('ollllll cnded by the manufllct urcr . Cflpi llary tu hes approxilll a tely 9 ( ' 111. in 
leng th and having nn ex tern a l diam cter of 1 nlll1. werc llspd . A column of CRP nnt i,;p rlll11 
1.5 em . long was drawn into the ca pilla ry- nnd fo ll owed by a column of pati ent's se rum 
of th e sa me leng th. T he entire column was t hen all owed to run to the center of the 
capi llary tuhe, whi ch was then p laced upright in a p la s ti cinc bl ock. Thi s was incuhated 
at 37 a C for 2 hours and th en p laced in thc 4 ° C r efriger ator ovel'llig ht. On th e f ollowing 
morning th e deg ree of reacti on wa s r ead (0 to 4+) . 'The test was r eported as eithcr 
p ositive or negative. 

RESULTS 

Serum orosomucoid was found to be in highest amount in the 
bacteriologically positive lepromatous group, with numerous bacilli in 
skin scrapings, a s shown in rTabl e L -Ill the entire g roup of 100 patients, 
.,i0 did not differ s ignificantl y from the cOlltl'ol g roup, while 60 showrd 
elevated values, the highest bein g 310 mgm. per cent. Of the 60 cases 
in which the serum orosomucoid level was higher than in the control 

T ABLE l.- Distl·ibution of sen/m ol'osomucoid levels in 100 lepl'osy cases 
and 17 nonnal contl·ols. 

Lepromatous Tuberculoid 
Amount Bacilli Bacilli Bact. Bact. 

mgm ./ per cen t n -m' f -1" negative negative Controls 
(nor mal range 40-103) (52 cases) (15 cases ) (24 cases ) ., (9 cases ) (17 cases ) 

0- 49 4 1 2 1 2 
50- 99 10 7 10 5 13 

100-149 13 5 11 3 2 
150-199 19 1 0 0 0 
200-249 3 0 0 0 0 
250-299 2 1 1 0 0 

> 300 1 0 0 0 0 
- - - - -

> 99 'Total 38 7 l2 3 2 
(73% ) (47% ) (50 % ) (33% ) (12% ) 

' l1 -m, num erous-moderate ; i -r , few or rare. 
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group, 45 were bacteriologically po itive and 12 negative. Normal 
values as compared to the control gr oup were obtained in 34 lepro­
matous cases, of which 22 were bacillus-positive and 12 negative. Values 
within the normal range were found in 6 of the 9 tuberculoid cases, all 
of which wer e bacteriologically negative. 

Bacteriology 
Positive 
Xegative 
Controls 

TABLE 2,- Sen/1/1 01'oso1n'ltcoid and G-1'eactive p1'otein (GRP ) 
in the se1'a of JOO leprosy patients and 17 cont'ro/s, 

Serum Orosomueoid CRP 
E levated Normal P osi tive 

45 22 27 
15 18 11 

2 15 0 

Negative 
40 
22 
17 

~~he data of 'fable 2, they being the findings with both orosomucoid 
and C-protein , illustrate that, although the serum orosomucoid was 

, elevated in 60 instances, ther e existed no definite r elationship between 
the concentrations of the two substances. Of the lep rt>matous cases, 
33 showed the presence of CRP with an elevated e1'um o1'osomucoid, 
while CRP was absent in 27 of the' lepromatous cases in which the 
se rum orosomucoid wa elevated . ' 

That se rum orosomucoid levels need not be clo ely cOl'l'elated i 
suggested on comparison to the presence or absence of Cl~P in the 
serum . ,]~he control group as well as the tuber culoid cases were l1 ega­
tive'for CRP. No definite correlation existed between the bacteriologie 
status of the group when compared with the presence 01' absence of 
CRP in the serum of patients with elevated serum orosomucoid or 
those patients showing normal valu es. 

COi\1MP.NTS 

Alterations in the level of serum mucoprotein s (se l'omucoid) have 
been reported in a wide va riety of unrelated diseases (5). It is known 
that tissue changes in leprosy r esult in the ex istence in the blood of 
abnormally large amounts of globulin s. rt can be reasoned that, de­
pending upon the activity and the extent of the disease, ther e will be 
absorbed into the blood stream proportionate amounts of tissue sub­
stances r esponsible for increases in serum ol'osomucoid. 

SUMMARY 

Serum orosomucoid determinations wer e performed in 100 cases 
of leprosy, of which 91 were of the lepromatous and 9 of the tubercu­
loid type. ~rhe C-reactive protein content of the se rum was determined 
in parallel with the serum orosom ucoid. As controls, the serum of 17 
nonpatients were similarly exa'mined. 

Elevations of serum 01'0 omucoid above the normal range wer e ' 
fo und in 57 lepromatous cases, of which 43 were bacteriologically posi­
t ive and 12 were negative. 
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Normal valu~s wcrc ohtaincd in 3..j. lcpromato us ca ses of \\'hich 22 
,""crc clillicall y and hactc rioLogically act ivc and 12 cascs whi(;ll \\' C1'C 

inactivc. 
Values within thc normal l'1:lngc wcrc ohtained in 6 of th c 9 tubcrcu­

loid cases, all of which wcrc inactive clinically and bactcr iologically. 
No defin ite rclationship existed betwccn the scrum ol'osomllcoia COll ­

ccntl'ation alld thc prescncc or abo cncc of C-l'cactivc protcin. 

ItESlJM.EN 

Sr rjecuta l'on dett' l'I11in ac ioll es del se l'o-O I'OSO llllH;o irle en 100 (,1180S de !cp rll, 91 de los 
eUil les e!'lln de fOl' ma lep l'OIllfl tosa y 9 de for ma tuhe l'cul oiclra. Se dete l'ln ino el contenido 
de p l'oteina C- I'ellrt iva en r l suel'o pHl'a lela mente al del ol'oso lllU coide. CO Il IO trstigos, se 
eSll lilin Hl'on en fO l'lI m sClll ej a nte los sueros de 17 sujetos que no eran enfe l'lll os. 

Se desruhl'i el'on elrva eiones del se l'o-O I'OSOIl IU Coide sobre los li ll1ites nOl'lnales ell 57 
casos lepl'omntosos, 45 de los cuales emn positivos bnctel'iologicamcnte y 12 negativos. 

Obtuviel'onse v11 101'es nOl'lli ales en 34 CI1 S0S lep l'olilatosos, 22 de los cua les era n dinica. 
y bactel'iologicall1cnte 'a ctivos y 12 inactivos. 

Se obtuvieron eif l'as que quedaban dentl'O de los limites nOl'lIl a les en 6 de los 9 CIlSOS 

tubel'cul oideos, todos 10 cua.l es eran c!inica y ba ctel'i ologicamente .inactivos. 
No ex istio ningun a l'eln cion bi en deAnidn entl'e In co ncentracion dc SCI'O-ol'osom ucoid e 

y la p l'csenc ia 0 fa lta de pl'otei na C- I'cactiva. 
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