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f) clhi, i ndia 

Distmhancps in Ii pid metaholism have he(,n ohserved in th e host 
during the course of pathogen('s is in yarious infect ion s. Liver dysfunc
tions r esulting in flu ctuati ons in the lipid content of the serum in 
.1fycovacler·illm h lb erc1'/ losis infc,ction s have he('n r eported by various 
\\'ork(' )"s. Scanty and confli ct ing reports on the lipid metaholi sJll during 
.l1ycovacteriurn lplJrae infection are found in the lit('rature. Kusuka (") 
ohse rved an increase in total choleste rol and total phosphatides (espe
cially sphingomyelin) in all tissues studi ed, wlwreas neutral fat 
decreased. He remarkpd that these changes are more pronounced in 
periph eral tissups than in thp internal organs. Gokhale et al. (8) found 
high er amounts of serum lipid constituents in ]pprosy pab ents than in 
normal subj ects. Tarabini eO) correlated the change. in serum lipid 
consti.tuents in leprosy with other associated condition s in niP patipnts, 
e.g., nutrition and kidn py and hepatic abno nnali ti ps . Kusuka ('~) 
observed low serum cholesh'I"ol leyels in lepro s~r , in contrast to normal 
total lipid and phospholipid content in normal subj Pcts. Chekherde
mian ('I) r eported low serum choles terol levels hut marked hyper
lipemia in leprosy. Ranlll and Nagarajan CO) found higher serum 
lipids and low chol esterol in leprosy patients during r pactive stages. 
rrhe serulll lipids dropped after a r eact ive stage, but serum chol ps terol 
showed a slight in cr ease. Reccmtly Nath and Chatterji (1 6) r eported 
no changes in plasma and cell choles terol in leprosy, while phos
pholipids showed a r eduction as compared to normal values. The con
fli cting r eports of the 'Ivorkers nampd above could be due partly to 
inadequacy of methods of lipid analysis. 

No detail ed and quantitative work has been carri ed out on changes 
in the indi"idual serum lipid compon ents in leprosy. '1'he present paper 
describes an investigation of the serum lipids of patients with the 
lepromatous type of leprosy. Thp changes in serum lipid components 
have been studied through their quantitative separation and charac
terization by means of chromatographi c technics employing a silicic 
acid column and silicic acid-impregnated paper. 

From the large amount of previous experimental work on nutri
tion, it is quite clear that serum l ipids are g reatly influenced by th e 
quality and quantity of di etary fats. In a study of this type, therefore, 
di etar~T comparability in th e experimental control groups is very impor 
tant. \ iV itltout such comparability the results obtained could 1w quite 
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III is] ('ading. TJl is point ,vas given the utmost consideration in t he 
prpsent study. The diet of the leprosy patients was clm-ipJy comparahle 
to that of th e control group, both in quality and caloric quantity. The 
individuals used as controls were of apparent good physique. 

:MATER IALS AND METHODS; 

mood collect':o ll s.- Blood was co ll ect.ed fro m t he antecubit"al Vf'ins of patients witli 
Ippromatolls I<,prosy hOllsed in a leprosa rinm maint.ainpd by a Delhi corporation. All 
til!' patil'nts Wl'[,(' in t. ll() nonreactive stagc' and lwbl"ccn 25 and 38 y<,ars in age. Their 
g'l' J1<'ral hl'alth was good . Serum was prpparecl within fOllr hOlll's by ccntrifug ing' t.hr 
dottecl hlood at 2,000 r.p.m . for ] 5 minu tps. The decant.ed serllm was crntrifugl'cl bripfly 
onc'p more and uSNI immpdia tr ly for li pid extraction. Norma lly serum of 10 patient. 
I\'aS pooit'd fo r lipid I'xtraction. Srrum from norma l snbjects in the biochemistry dppart
IJ1pn t of this Inst it.ute was treated similarly and uspd as controls. 

Lipid ext ractioll .- A measured quan t ity of serum (20-25 mI.) was added in drops 
wi t h constant swirling to 10 volumes of a so lu tion containing 2 volumes of chloroform 
and] of methano l, in a 500 ml. Erlpnmpypl' fla sk, and the mixtnl'P was a ll owed to stand 
at room tpmperabll'P for 4 hours with occasionaL shaking. 1'11<' cont.ent"s were filtered in a 
HuthJJ('l' fu nnpl, and the rpsidue I\'as rpextractpd with 10 more volumps of the so lvpnl 
des('ribpd above and Altered. The two fi ltrates were combined and eVllporated to dryness 
ill 'l;nC11O at 45-50 °C in a rotary evaporato r. The completely dried residue was freed 
f rom proteo li pids according to the method of Folch et al. (7). Thr dried residue was 
t. hpn dissoLved in 100 ml. of the chloroform-methanol solvent and washed with 20 ml. 
of normal saline. The two phases were a llowed to separate overnight at room tem
ppratnrr and the chlorofo rm layer was co ll ected and eva porated to dry ness in vacuo. 
The completely dried res idue was dissolved in 25 m1. of hexane and stored under nitrogen 
at - 10°C. Normally the analysis fo r chol estero l and phosphorus, and chromatogmph~' 
of the lipid extract, werr carried out immediately. The weight of the lipid was detRr
minl'd on 1.0 ml. al iquot sa mples on a micro-ba lance. It is to be noted that a ll of the 
soh '('nts, viz., chloroform, methanol , ether, IlI'xane, and acetone (Brit.ish Drug Honse), 
l\"eJ'(' rrdistilled and bubbled with nitrogrn brfore usr. . 

Chro1natography.-Silicic acid-impregnated paper chromatography: vVhatman No.3 
filter papers were impregnated with 100-200 mesh lVIallinckrodt s ilicic a.cid for chroma
tography according to the method of Marinetti et al. (14). Amounts of 10 to 12 ILgP 
in the case of total lipid extract, and 2-4 ILg'P in the ca e of individual phospholipid 
components, were spotted on the paper, and papers were developed in di-isobutylketone
g'la cial acetic acid-H:!O in the proportions of 40 :25:5 (14). Rhodamine-6-G (0.001% 
dissolved in H 2 0) was used for detecting 11 11 lipid material. Ninhydrin solution (0.4% 
in acetone-lutidine (9 :1, v/v)) was used for amino lipid detection, phosphomolybdic 
acid and stannous ch loride for choline-containing lipids, and iodine vapor for 
unsllturation. 

Sili cic acid co lumn chromatography: Ma llinekrodt silicic acid for chromatography, 
of 100-200 mesh s ize, prepared according to the mrthod of Misra (1 5), was used for 
co lumn chromatography. Normally 6-8 mgm. lipid (60-70 ILgP)/gm. of silicic acid were 
applied on the glass column (30 cm. X 1.5 em.). In a typical run 100 mgrn. li pid were 
put on II 15 gm. sili cic acid column. The flow rate without any pressure was 10 ml .l2-3 
minntes. For eluting nrutral lipids, increasi ng concentration of ether in hexanl', and 
for phospholipids, increasing concentratioJis of methanol in chloroform, were used. Trl1 
ml. f ractions were coll rctecl automatically a.nd the progress of elution of a particullll' 
lipid component from thr co lumn was fo llowed by its simnltaneous analy 'is on rvery 
a ltl'l11ate tube of the colum n efflu ents. The solvent system used for a typica l 100 mgm. 
srl'nm li pid separation is given in Table ]. " 

A llalysis.-Choll'sterol was estimated by the method of Hanel and Dam (9), phos-
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T ABLE ] .- Solvent system employed [01' ehtting 100 mgm. serum lipids [1'om a 15 {1m. 
silicic acid column. 

Solvent composition Yolumc 
Number Lipid component per cent in ml. 

1 Esterifi ed cholestcrol 1.5 di ethyl etlH'r in ]H'XaJlI' 200 
2 Trig lyccl'ides 4.0 di ethyl ethel' in hexane :300 
3 F r re fatty acids 8. 0 di rthyl ether in 11 exanr ] :,)0 
4 F ree cholesterol ] 5.0 di cthyl ether in hexane 200 
5 Diglycel'ide. 30.0 dirthyl ether in hrxane 100 
6 M onoglyeel'ides 100.0 diethyl ethcr ] 00 
7 Phosp hatidyl ethanolamine 

(+ lysophosphatidyl 
rthanolamine and 
inositol p hosphatide) 25.0 methanol in chloroform 200 

8 Lecithin 

I 
40.0 mrthanol in chloroform 500 

9 Sphingomyelin 70.0 methanol in ch loroform 2:')0 
10 Lysolrcithin 

I 
100.0 methanol 150 

T ABT,g 2.-Co1nZJosition o[ sel'um lipids o[ nonnal persons ancl lep rosy patients. III pach 
experiment serum [1'om 10 persons was pooled. 

SeTIlm No. of Normal serum Lrp1'osy sr rulll 
component rxpel'iment (mgm./100 ml. ) (mgm./100 ml. ) 

Total 1 550.00 441.25 
lip ids 2 758.75 485.57 

3 638.40 365.62 
Av = 649.05 Av = 430.81 

Total 1 173.09 118.25 
cholesterol 2 218.55 128.22 

3 181.72 99.34 
Av = 191.12 Av = 115.27 

Phospholipid 1 4.9535 3.9947 
phosphorus 2 9.3000 4.9973 
(PLP ) 3 7.0818 3.0164 

Av = 7.1117 AY = 4.0028 

phorus by the method of Bar tll'tt (2), and g'lycerol by the method of Va n Han ucl and 
Zilversmit (22) . Amino ni trogcn was determined according to the met,hod of Lea and 
Rhodes (13), and choline according to the procedure of Appleton et a7. (1) . Free fatty 
acids were determinrd ti trimctricaIIy according to the method of Dole (6) . Sphingomyelin 
(alkali-acid stable phosphorus) was determined according to the method of Ren Konen 
(19 ) . 

RESULTS 

In Table 2 values are presented for total lipid, total chol esterol 
and total phospholipid phosphorus in normal and leprosy se rulll. A 
decrease in total lipids, total chol esterol and total phospholipid phos
phorus is observed in th e se rum of patients with lepromatous t~'pe 
1I:'p1'os)" as compared with normal values. Thi s decrease in serum lipid 
components, however, does not change th e percl:'ntage compositi on of 
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FIG. 1. A seh('mat ic diagram of a si licic acid-imprcgnateu paper rh romatogram of 

phos pholi pids in Sf'rum total l ipid extract. '['\\"c1\'c ,ugP was appli cd on thr paper and, after 
dcvclopi ng, t he paper was sbt inpd with rhodaminf'-6-G (Rhod ) for all lipid s, with nin hydrin 
( N in hyd ) for amino li pid s and pho~ph o lll o l .vhdic acid and SnCI, for chol iue li pids. Th e spots 
arc idcntifipd as foll oll's: 0 = origin j 1 = inositol phosphatilkj 2 lysolC'cithin j 
3 = lysophosphat idyl ethanolami nf'j + = ~ph in gomyel i n ; 5 = lecith in ; 6 = phosplHtt idyJ 
cthanolamine, and X = neutral lipids. 

cholesterol and pllOspholipi d phos ph orus in serum lip ids as compar r c1 
wi th the normal. . 

Tn Fjgure 1. a sc}wmat ic d iagram is shown of a s ili cic acid-jmpreg
nated pappr chromatogram of a total lipid extract of ]('prosy erum 
run according to the method of Marin rtti ('t (f l . (1 ") . S ta ining of the 
paper with rhodall1i n0-G-G l'e\'caled s ix spots, when virwecl und er ultra-
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violet light. ,Spot No. ] had th c IU value cOl'responding to inositol 
phosphatide of rat liver lipids. Spots Nos. 2, 4, and 5 gave positive 
choline tests (with phospllOmolybdic acid and stannous chloride) and 
the test for unsaturation (iodine vapors). Spot No.5 had the H.f value 
corresponding' to all authcJltic sample of synthctic ,8-y-dipalmitoyl-a-DL-
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FIG. 2. A silicic acid column chromatogram of J10rmal human serum lipids. Ten ml. 
fractions/2·3 minutes were collected in an antomatic fraction coll ecto r and every secoud tube 
was analyzed for a particular li p id component. Peaks eluted arc in the following order: 
peak A = esterified chol esterol; peak B = triglycerides; peak C = free chol esterol; peak 
D = diglycerides; peak E = monoglycerides; peak F = cephalin; peak G = lecithin; 
peak H = sphingomyelin, and peak I = lysolecithin. 

Spectrophotometric estimations of cholesterol, glycerol and phosphorus \\"('re mad e at 
528,570 and 830 millimirrons respecti\·ely. 

lecithin (ohtaincd from Sigma Chemicals, St. Loui s, :Missouri, U.S.A.). 
Spot No.2 had the Rf vahle of lysolecithin, present as a contaminant 
in the standard sample of lecithin. Spot No.4 had thc H.f value corre
sponding to standard sphingomyelin. Spots Nos. 6 and 3 gavc a posi
tive ninhydrin tcst (0.4 % ninhydrin in acetone-Iutidine (9:1, v/v), and 
had thc Rf value conesponding to standard samples of synthetic 
fJ-y-dipalmi toyl-DL-a-phospllatidyl ethanolaminc (obtained from Sigma 
Chemicals, St. Loui s, Missouri, U.S.A.) and ,8-acyl Iysophosphatidyl 
ethanolamine2 l'espccti\"ely. Phosphatidyl serine could not be detected 

~ 'l'hi s sample was kindly provided by Dr. M. M. Rapport of the Department of Bio· 
chf'mistry, Alh('l"t E instc in Collpge of Medicine, Yeshim Un ivcrsity, Kew York, N.Y. 
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FIG. 3. A silicic acid column chromatogmlll of sel'UIll lipids in leprosy. Explnnation of 
the chromatogmm is the same as that for Figure 2, 

in either leprosy serum 01' normal serum. 
Figures 2 and 3 represent a typical silicic acid column chroma

togram of normal and lepro y serum lipids respectively. In each 
run, values for recovery of total lipids, total cholesterol, and total 
phospholipid-phosphorus from the silicic acid column were between 94 
and 101 per cent. Table 3 shows the percentage compositions of vari
ous lipid components of normal and leprosy serum lipids. Reductions 
in all lipid fractions are observed except for esterified cholesterol, 
which remains unchanged, and triglycerides, which show a slight 
increase. A very sharp separation of esterified cholesterol, triglycerides, 
free fatty acids, free cholesterol, diglycerides, and monoglycerides, has 
been achieved by means of silicic acid column chromatography. 

Identification of phoS1Jholipids.-~~he main cephalin fraction F 
(Figs. 2 and 3) of phospholipids was eluted with 25 pel' cent methanol 
in chloroform. 'When this fraction was chromatographed on silicic acid
impregnated paper, it gave three rhodamine-G-G-positive spots (spots 
1, 3 and 6 of Fig. 1), and two nii1hydrin-positive . pots (spots 3 and 6 
of Fig. 1) . Mild alkaline hydrolysis of fraction F (20-25 ftgP), carried 
out according to the method of Dawson (5), produced two phosphate 
ester spots, when the hydrolysate was chl'omatogl'aphcd on ,Vhatman 
No.3 paper in phenol-H20-acetic acid-ethanol (25:2 :5 :3, viv), ann 
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sprayed "\vith ,Hanes-Isherwood r eagent e O) as modified by BUlTOWS 
et al. (3 ). These corresponded to Rf values for glyceryl phosphoryl 
ethanolamine (GPE) and glyceryl phosphoryl inositol (GPI) respec
tively. Fraction F (20-25 fLgP) was subjected to 2N HCI hydrolysis 
in sealed ampules for 48 hours at noec. Chromatography of the acid 
hydrolysate on acid-washed 'iVhatman No. 1 paper, in pyridine-e thyl 
acetate-H"O (10:36.5:11.5, v/v) (top laye r), produced two spots con'e
sponding to inositol and glycerol wh en sprayed with ~Prevelyan 
I'0,agen t (21). 

Chromatography of the acid hydl'olysate for amino acids on "What
man No. 1 paper in methanol-henzene-n-hutanol-H~O (2 :1 :1:1, v I\") and 
spraying with ninhydrin olution (0.4 % in acetone), re,"ealed ethanola
mine and five more faintl y ninhydrin-positi,"e spots. One of these five 
spots had the Rf value corresponding to serine. But as no positive 
ninhydrin test was obtained for pJtosphatidyl serine on silicic acid.
impregnated paper, th erefore th e appearance of th e serine and other 
amino acids on acid hydrolys is must be of nonlipid origin. Thi s is in 
agreement with the findings of Phillips (1'). H.echromatograplty of 
fraction F on silicic acid column did not s<'parate these three phos
pholipids. Fraction G was sharply eluted. with .+0 pel' cent methallol 
in chloroform (Figs. 2 and 3). Thi s fraction gave only on e l'hodallline-
6-G-positive spot and on e choline-positive spot (spot 5 of Fig. 1) on a 
silicic acid-impregnated paper chromatogram. Mild alkaline h~Tdrol~·
sis e) of thi s fraction (20-25 fLgP) and chromatography of the hydroly
sate gave only on e spot corresponding to glycer~vl phosphoryl choline 
(GPC). Glycerol was th e only r educing' sugar r evealed on paper 
chromatography of the 2N HCI hydrolysate of fraction G (20-25 fLgP), 

Sphingomyelin (peak H, Figs. 2 and 3) was eluted with 70 per cent 
methanol in chloroform. On a silicic acid-impregnated paper chroma
togram, this fraction gave two rhodamine-6-G spots and two choline
positi ve spots (spots 4- and 5 of Fig. 1) . The con tamination of 
sphingomyelin with lecithin was slight. Sphingomyelin phosphorus 
(alkali-acid stable ) was determined according to th e method of Ren 
Konen eD). Silicic acid-impregnated paper chromatograph~T of frac
tion I, which was eluted with 100 per cent methanol, revealed two 
rhodamine-6-G and two cholin e-pos iti \'(' spots (spots Nos. 2 and .+ of 
Fig. 1) . Mild alkalin e hydrolysis of fraction 1 (20-25 fLgP) , and 
chromatography of the hydrolysate, revealed only on e phosphate es ter 
corresponding to glycel'yl phosphoryl choline. Acid h~Tdl'olysis of frac
tion I (20-25 fLgP) with 2N HCl, and chromatography of the acid 
hydrolysate for sugars, produced only glycerol. 

Table 4 shows the values of phospholipid phosphol'US fo1' each 
phospholipid fract ion in 110rmal and leprosy serUlll. Tti s noted that a 
general decrease in all the phospholipids occurs in leprosy, hut th eir 
respective ratios in se rnm r emain unchanged. 
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'rAUL!>: 3.- P er cellt cumposition uf serllm lip id~ uf Hurl/wi (/lid l el)/'u~y }Juliell/,:;, li S 

detennilled by silicic acid column ch1·omatog1'llphy. I n each eX}Jerimell t, 
serum f rom 10 p ersol/ S lfl/:; }Jooled. 

SC'l'um lipid ~o. of "J" orrna I LC'prosy 
frac ti on ('x prrinH'n i; (mg'fll. %) (mgm. %) 

-
li:sh'rifi('(l 1 21.:388 18.29(i 
(' lio lC'stl'ro l 2 21.472 22.194 

:1 18,000 20.:~l(j4 

i\ ,' ~= 20.28H A,' = 20.284 

Trig ly(·(·rid ps 1 24.417 2R.100 
2 25.010 28,800 
:1 18.000 :14.1 24 

A,' = 22.242 Av = :-l0. :-l41 

FI'('(, f atty Heids 1 1.22G 0.900 
2 1,:3:rl 1.500 
:1 2.000 1.1GO 

i\,' = 1.51!) Jh = ].1 S7 
-- - -------

Li' !'(1(\ r holpsh'ro l 1 4.n8 0.212 
2 4.180 4,4!)2 
:1 !J,!)OO 4.SG2 

A,' = G.140 A\' = 5.175 

n ig'lye( 'ridC's 1 1.3!)G 0.200 
2 ].586 2.000 
:1 1,500 0.812 

J\" = ].480 A,' ," 1.004 

~I oll oglycl'ricll's 1 1.0:14 0.600 
2 1.5:17 2.700 
3 2,000 1.072 

i\ ,' = 1.823 1\ v = 1.7!)7 

~1:llill ccp llH lin 1 8.588 6.700 
fnwtiol1 2 G.89') D.150 

:1 7.500 6.36S 
i\ ,' = 7.660 A " = 7.406 

I,prithin 1 2:3.278 22.200 
2 27.m2 27.200 
:1 27.000 22.96R 

i\ ,' = 2:3.DM i\ " = 24,] 22 

f) pli i ng'O rnYI' I i n 1 8.13G G.700 
2 !).4DO !).750 
:1 D.OOO 5.394 

A,' = 7.!)42 j\,' = fi.D48 

L:vsolC't' ithin 1 :1.277 0.400 
2 -1-.270 6.600 
:1 0.500 1.624 

A\' = 4.54!) A,' = 2.874 

li:ach f raction was poolrd, eva porated to clry nl'ss in vacno and eli, so lved in ]0 ml. 
clilorofo rm. 0110 mL of: lipitl so lntion \I'as taken for wpig'li t ddf'rminat,ioll. 



TABLE 4.-Composition Of illdit:idual sentm p hospholipicl phosphorus of norillal and leprosy patients, as determined by silicic acid 
coltmm chromatography. In each experiment serum from 10 perso ns 1.WS pooled. 

..'IIain cephalin 
fract ion 

Xo. of ,ugP/1.0 m!. 
Sample experiment serum 

1 3.008 
Normal 2 0.244 

scrum ;) 4.356 
-:\[can = 5.552 

1 2.690 
Leprosy 2 3.861 

serum 3 1.383 
-:\[('nn = 2.313 

-- - - ----------------

'Contains some Ieei th in fraction. 
bContalns somc sphingomyelin fraction. 

Lecithin 

~LgP / 1.0 m!. 
% serum 

6.1 30.230 
8.0 -13.540 
6.2 46.505 
6.7 40.0Dl 

6.7 26.740 
7.7 28.498 
4.5 ]8.675 
6.3 2M37 

-

Sph ingomyelina Lysolccithin" 

,ugP/ 1.0 ml. ,ugP / 1.0 m!. 

% serum % serum % 
61.0 6.030 H.O 9.1U 18.5 
46.8 2].838 23.-1 18.266 19.6 
66.2 ] 2.223 ]H 7.088 10.1 
58.0 ] 3.663 18.2 11.509 16.0 

67.2 8.047 20.2 2.28:3 5.7 
57.0 8.865 17.7 8.717 17.5 
61.0 5.535 183 4.507 15.6 
62.0 7.482 18.7 5.169 12.9 

- ----
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DISCUSS ION 

By w.,e oj' ('olllhilH·d tl' ('hnirs of sili cil' ;\('id ('Ullllllll <llld papN 
ehromatography, serum lipids from leprosy serum lmvo been frac
tionated quantitativel~-, and identified as esterifi ed cllOlesterol, trigly
cOl'ides, fr ee fatty acids, h ee chol estero l, di- and mono-glycerides, 
phospllatidyl-ethanolam in e, l~'sophoSl)lIatidyl-ethanolamin e, inosi tol 
phosphatide, phosphatidyl cholin e, sphingomy C' lin and lysolec ithin, 
Recove ri es of the applied lipid s, choleste rol and phospholipids from 
sili cic acid columns ,,-erC' quantitative, On comparing th e " alues of 
total serum lipids, total ellOlesterol, and total phospholipid-pllOspllOrus 
of leprosy pati ents ·with normal values ('rahle :2) a genf> ral hut uniform 
r eduction in tlwir amounts 'was ohseITed in tIl e lepromatous type of 
leprosy. 

Our r esults are not in agreelllent with those of Gokllal e and God
bole (8), who have r eported that serum lipids, cholesterol and pllos
pholipids are higher in leprosy pati ents than in normal per sons. Our 
observations of lower values for sC'l'um choles terol are in agreement 
with those of Kusaka e~), Chekherdemian C), and N ath and ChatteI'
jie (I0). ~rhe hyperlipemia observed by Ookal e and Godbole (8) and 
Chekh erdemian (") might have been due to the fact that the patiC'nt 
was in lepra r eaction, followed by a drop in lipids to levels below the 
normal after the reaction. Our observations on the low phospholipid 
levels in leprosy serum are not in agl'C'ement with those of lCusaka ('~), 
who did not find any difference in tlw two groups. 

It is 'well under stood that th e Jtl\'els of lipids in the blood at any 
given time are the r esultant of processes ],Pll10ving th em from it. rrh e 
sourcC' s of blood lipids, include ahsorption from tho intest iJ1(' , li10hilir-a
tion from th o fat dl:' lwts, and synthesi s, particularly h~' tll e liv(l r. A s 
the rol e of th e liver is quite important in tlw levels of hlood lipid. , any 
impairment in li\'(l r function I,-ill influence the hlood lipid lev(ll s. 
Although a general d(lcrease in total lipid s, cholester ol and phOSp)10-
li.pids is ohserved in leprosy patients, the respective ratios of these 
lipids do not seem to be affected. This could be hecause of decreased 
synthes is of lipid s, due to liver malfunctions, to malahsorption from 
the intestine, or to decreased mobilization from the liver. Separation 
of serum lipids into indi\'idual fracton s by ])wans of sili cic acid column 
chromatography reveals the changes in tho r espective ratios. 

All lipid components in leprosy serum show sli ght decrease except 
esterified choles terol, which remains unchanged, and triglycerides, 
whi ch show a slight increase when compared to the normal values 
(rl1able 3). All phospholipids, vir-., cephalin, leci thin, sphingomyelin 
and lysolf>c ithin, decrease in l('prosy (Tahlf> +), hnt thf>ir rf'spective 
ratios in leprosy serum do not appeal' affected. rrhe liver is considered 
to he the major sito for the hiosynth esis of phospholipids. ~lh e decl'C'ase 
in the levels of cephalin, lecithin, sphingomyelin and lysolecithin points 
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toward a dl~C l' eaSl·d ('apa('jt~' of the Iiv('r for til(' s ~' ntll('s i s of pllOi'i pll()
lipirl s in Jepros)' patients. 

S\ i j\JilIABY 

SprUill lipid s of I('pr() s~' pati ents have bet'n se parated and IllPtl i'i
un,d quantitutiv('l~' h~r )ll (>uns of s ilieie aeid COIUllll1 and paper CltI'OIlIH
togmph,\'. A gf'n e ral decr('as(' in total sp rUIll lipids, eltolesterol, and 
phos pholipids, is observed in leprosy. \ 'a lu ps found for se rum total 
Ji.pirl i'i, total (·ltolestc'rol, a nd total phospholipid phosphol'lIs in pati pnts 
with til( ' le]>rolllHtous tyP(' of' leprosy w(' rf' )'(·s l)(,ct i\' el.v: -/.30.8 lllgm. , 
115.2 lllglll. and 100.0 IlIglll. perl 00 mI., as cOlllpared to (j-/.9.0 lllglll ., 
191.1 IlIglll . and 177.8 mglll. llPl' 100 IlII. l'esppctivel~' in nOl'mal persons. 
A s light incn'a i'i(' in triglycf'rides is ohsPl'v('d in lepl'osy s(' r11111 lipids, 
\\' I! e reas otllel' sprUill neutral Ji pid eOlllpon ents al'e only s lightly affected. 
A genel'al d(,C'l'eas(' in all SP l'1111J phospholipids, yiz., C'ephalin, lecithin, 
i'i phingolllyplin, [lnrl I~'so l('cithin, is ohserved in leprosy. 

Los lipilios :;Pl'\{'OS tI(' plH'iPllj'PS I( 'pr os()s hnll s ido S('Plll'lldos y nwdilios (' Illllltijl\ 
t iVlIlllente pOl' la. cl'oillatog l'afi a en papP[ y las tolulll11as de acido s iIlcic-o, Se ha 
ohs<,rvado ulla dism illul'ion f'1l III I<'pm. df' los lipidos scriros totalf's, co lrst('l'ol y fos
folipidos. Los ntiof'('s rn('o ll t l'aelos pal'll los lipidos sC l'icos totall's, ('olf's t<'rol total, y 
fosfolipielos fosfol'OSOS totalrs rn pll('i('nt('s ron f'1 tipo If'promatoso de If'pm , fur l'oll 
I'espectivalll ente : 430,8 Illg lll" 115,2 IlIg lIl. , Y 100,0 mg lll, pOl' 100 1111., cOlll'parados 
I'('spcctivampntl' rO il la s 1)(,),SOIH1S nOl'lllalrs, qnp SOli : 649,0 mglTI., 191..1 mgm. y 177.8 
mg-Ill, pOl' ]00 m!. lin Iigpl'O anm('nto se obs('rvll. en los tri g- licerielos (It' los lipidos seriros 
<lp los Irprosos, miPll tl'as qnr los OfTOS ('ompon(,lIh's sel'i cos lipidic08 11<'ut 1'08 ('stan 
so lampntp mny ligf'ramf'nt.l' llfp(·tlldos , S(' obsrr vo rn In Ippra nna di sminu cion g'('nr l'al 
P II todos los fm~fo lipidos sCl'i ros, I.P" rrfalina, Irrit illfl , rsfing'olll iplina y li soleritilla, 

Lrs lipi ell's scriquf's el ('s mnladrs dr la l(oprr ollf' {>te frnct ioll ll cS (·t mesUl'cs qunnti 
tativrm('nt pal' ro lonnes (lp s ili ti nm f't pal' rhromatog rnphif' sur papicl'. 1n abaissp
mrn t gpncra l drs lipidps totanx du Sel'l1m, elu cholrstcrol rt dl's phospholipieles ('st 
ohsf'l'vC dnns la Irprp. L('s taux trnmrps pOll l' Ips lipidrs totllllX elll serum, POll1' Ic 
r hol ('sterol totnl f' t POll1' II' phosphorr el(' I'rn s('mhlp (Irs phospholipi(lps ont ete ]'espectivf'
mrnt: 430.8 mg., ]15.2 mg'. ('t ] 00.0 mg;. pal' 100 m!. r l1<'7. I( 's ma ladrs Icpromateux ('ont,r e 
d('s va lrurs COlTl'Sponelllntl's elp 649.0 mg. , 191 ,1 mg'. rt 177,8 mg. pal' 100 m!. cl1<'z Ips 
ppT'sonl1<'S normalrs, 11nr Icg'rT'f' llngmpntation elf'S tl'ig'lyrpl'icl f's a Mc ohsrrvce dan s Irs 
lipidrs dn serum c l1<'7. I( ·s ICprf'l1X, nlors qllP Ips llllh'f'S cO lls titnant8 lipidiquf's 11<'ntrf'S eln 
sc rum nr so nt que ICg'c rrm('nt modifies. llllt, (liminntion gell cra lp elf' tous If'S phos
pholipidrs, qu'il s'ag issr rlr la cep halin(', d(' III Icrifhinf', d(' la sphingomyelinI' 01.1 elf' la 
Iysolerithillr, pst ohst'T'\,('f' dans Ill. I;'p]'(·. 
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