
?1rd1rrrrifin1rlrlrylrt ldiJduri
ItIr!-LETrrr{ <)|I' ctlrAl'\tc lrtr{l
nllEItIl:AL -r r: (t >t t\r <> !_ <)<; -r

Vol. 5 No. 3
September 1973

THE SERUM LIPIDS
II REFERENCE VALUES IN CHTANG MAI

Muni Keoplung, M.D..
.Iit Jirrratsatlt, M.D..
Nuntayr Waiwrtrna, B.Sc. ( Mod. Tech. ) .r

Tho values of the scrum tipids, especially the lipoprotoins,
hare shown a rrthGr wide acceptable yrrirtion according to the differcnt

cthods b€ing used. Ultracentrifugation, el€ctrophorcsis, low temperr-
ture fracrionatio[, direct precipitstion and immnuochemicar methods are
used for the deteririllations of thc serum ligoproteiDs. These methods
involye a wide vuiety of phvsicel and chemical technics and, r3 s
consequence, the values obtained mry not rgtce amongst these different
mcthods.

The purpose of this study is an attempt to establish ,,RE_

TERENCE VALUES', of the serum lipidr, especially ahe tipoproteins,
rather thrn " NORMAL " or .,SIA\DARD VALUES,, in some ap.
pNrenflv hcrlthy persons in Cbiang Mai.

N{E f TIOI)S AN:) }IA-IERI.{L :

As mlny diffcrent procedurcs for the ing exogcnour glyceridcs from thorc con-
dclermiortion of Lipoprotoins erc used, tsining cxogenous glyceridcs. [;r.dricklon
nono of thcm is idcal. The oncs that ar. lI) and collorgucs cmphrriz.d the vrluo
of Sreatcst vrlue rt the p.caont !imc hrvc of lipoprotcin clcctrophorcri3 in rapid ro-
ono commoo ferturc, thsr is tho ability paration of plumr lipoprotein in to fivc
to providc a qualitrtivc rcprrrtion of lipo- cliffcrent brnds, .l,hcy rlro pointcd our
protcios end particles cirrying mainly thrt thi! claetification should not bo con-
oncog:nous glyccridcs from thorc contain- ridcrcd rigid and should bo chengcd if

'Dsptrlmont of Mcdicinc, Fncrrlty of Medicinc, Chirng Mei IJnivcrsity.
" l)cprrlmcnt of Ctinical Chcmittry, prognm of Faculty cf Asrocirtcd Mrdicrl
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nrw frct! revctlcd tdditionrl dirordcr|'

Modificetion of Behing and llllcfson's

(2) mcthod is urcd for th. dot.rminttion

of lipoprottinr and llbumin-bound frcc fattt

acids. Tho cholcstcrol wis estimitcd by

Ab:ll'r (3) m.thol, trigltccridee by micro-

mothod of Vrn [Lndel-Zilvcrsmit (+) and

total lipids by thc method of Merlotcrt (5)

ct al. Aftcr cxtracrion of rcrum with CHs

CIg-CHgOH mixturc, PhosPhorous war

thcn mcrsured (ll) rnd dctermincd as

lipid P.

A totrl numbcr of 32 (29 mrles god

3 fcmrler) blood spccinrcns were dra'r,n

crrly io thc mornings for study rnd almost

ail of them wcrc fastiog spccimenr' 'fhc

agcs rangcd from 20 to 59 yenrs. All of

th! subj:ctg were .pP:rrently hcrl'"hy , no

onc had thc history of sccond:rry hyper-

lipoprotcincmie or fami'irl history of

prrmary h ypc r lipo proteinc mir' .{fter clot'

trng for eoproximrrciy I hour, the scre wcrc

ccntrifugcd ar 2,0[r0 r.p.tn. for l5 tninutcs

rnd as soon as pot3iblc, the snalyses \acrc

pcrformed in duplicete. .lnotrer gr,'ttp

of l3 subjects (13 mrles. 5 fcmaler), egcr

rrngcd from 20-2{ years was studicd

septrrtcly for serum phospholipiti.

RESUL fS : All data wcrc summrrizcd

in trblo l, II rnd lII.
A. LipoProtcinr. ( t'rblc I )

Tfho " REFERENCIJ VALUES" for

lipoprotcins in youog rdultr (20- 29 yerro
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of rgc) worc trom 12-23% with thc mcan

of l7i in the elpha fraction; 13-489

with thc mou of 29% in thc prc.bcta

frrction rnd 19-43% with thc mcan of

25!6 in tho bctr fnction.

Betwoen thc rgcs of 30 - 39. thc vrlucr

'scrc 14-237' with thc mcro of 17 % in

thc alpha fraction; l3-33% with thomcan

of 22% it th. prc bcta frrction and 26-

39% rrith thc mcan of 32% in thc b t.

frrction,

At thc eges of 40'{9, thcv wcrc 13-

2l9l with thc mcen of lS% in rhc alphe

fractioo; l3-35% with the mcan of 2l%

in thc pr..bcte frrction rnd 25 -+6% with

thc mcrn of 369" in thc betr frrction'

Thc oldert grouP ( 50 - 59 Ycarr )

rcv:ried thc valucs as followcd : 12-22%

with thc mern of li% in thc rlpha fr:rc'

tion, 2i - 29;c" with thc mern ot 26 % in

tho pre beta fractioo ..d 19- 4l% with

the mcio of 1+/" in lhc hctr fl3ctinn'

B. Cholesterol' ( lablc II)

' The cholcat.rol vrlucs wcrc l12- 126

mg% (mcrn - 170 mg%) for 20 - 29 Yezrs;

128'279 mg% (mcan-Z18 mg9i) Ior 30 -

39 yc:rrs ; 1{4 - 261 mgY" (rnoan - 185 mg%)

for 40 - .19 YcNfr ; I {7 - 216 mg$ ( mcrn

- 176 mg1" ) for 50'59 Yorr

C. friglyccridcs. (Trble lI )

'lhc vrlueg of thc triglyccridca wcrc

+3 - 202 ng% ( rneen - 100 mg% ) ; 106 '
2l+ mg% ( mcan - l{7 rng% ); 9{' 336
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mg%(mern-190 mq{); lll-193 mg%

( mcrn - 16l mg% ) for thc ages ol 20 - 29,

30 . 19, 40 - 49 rnd 50 - 59 yerrs rerpec-

tivcly,

i). albumin-bound freo fetry .cids
( AI,'A ). ( Tabh I )

Thoir vrluer discl@cd 7 - 4l $ (mero_

26%) for thc g.oup of Z0-29 yazts of

agc; ll-43% ( m6.n=29%) for 30-3?
yerrr; l{ - 39;s" ( mcan: 26,q") f or +0 - +9

yerrs and ll -29* (mcrn-2{%) for 50.
50 ycrrs.

I.). 'l'otal lipids. ( l-abie Il )

'I'ho total lipids rcvcaled 5_16.g57 mg%

( mean-669 mg%) for thc ago group of
20 - 29 vears; :5+5 - ll00 mg% ( mcrn ,
1388 mg% ) for 30 - 39 veir. ; -100 - I I2t)
rngil, ( rncan = t'95 mglL ) fof +0.-49 yeirs
and f inalty, b60 - I 120 mgo/. i mean , Si i
mg { ) for 50 - 59 yearr,

t'. phospholipid I ) ( ,1,,61" 
111;

'I'he serum phospholipid varicd from

-(,S - 1.i.5 mg of )ipicl p. / 100 ml wirh
the nverrgc of 9.1 I Z.g

coltMt \ fs
'fhc lipoproteins by p!per clcct.opho_

reris eccording to Bloch'r Incrhod ( 6 J

give the rverage of 40d" in rhc rlph,
fraction .od 60% in the betr rrpoprotern,
wirh rhe rangos of 30 - 50X, in rhe rrlpha

I lipoprotcin rnd 50 - 70'd in the trpoprotcin
in young adulrr. ,fhc percenr r,i B lipo_
prorcio is usurlly highcr in the ag6d. In

197

our drra, th6 pre-botr lipoprotein hrc
the rovcrse vrlue, boing highcr in tho
young and lowor in the old. 'fhe rlpha
lipoprotoin secms to be nerrly in tho
rrme rrng for all rgc groups.

The value depcnds upon nrrm!6t,

and complotcncrs of tho scprretion brnds

which aro due to spccificity rnd lcnsitirity
of the mctlods. Ar tho vrlucs of rerum

Iipooroteins obtrined by vrrious mcthoda

arc cliffcrcnt from crch othcr; the rutborr

will not rigid!y intend to co.nparc th?ir,

results rvith thosc of otherr,'l'he authors'

aim, rs mencioncd prrviously; is only to

esteblish thc "RE!-EIIENCII VILUES,' in
thcir lnbo.atory.

lt is usurlly strrcd thet rhc serum

cholosrrrol levcls for I givcn individual show

littlc fluccu.rtion from dry to dry. but

rcccnt cvidence indicrres thrt the !t!tc-
mcnl i9 not alw.rls true since in e fcw

otherwise norma! individual, it may vcry

,3 much ee I00 mg% from dry to day.

Flowever for mort individurlr, it i: rch-

tiv.ly conltrnf end is not affacrcd by an

ordinary merl. l he rangc of normal

scrum values ig u'ide and se.ms to dcprnd

somclvhlt on thc mcrhod uscd. I'ho nor-

mel values as estimrrcd by Yirnnuvrtti (7)

in l97l io Siriraj Hoepitrl bv uring Grum'

method dcfinitclv .rc lhoivn in trblc IV.
'l-bc rver:rges of serum cbol.strrol in our

study arc Iowcr thrn rhst of thc Europcrn
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rnd of thc Thris studicd by Viranuvatti

It rcrchcs irs highcsl pcak around the agc

of 40 and th.o gridutllY declincs gnd

lcerns not to iocrcrsc in advrncing agcr.

Ar compatcd to the .iudic. donc in tlrc

ermc ercr(12, ll) and of largcr group of

rubject!, the rclults arc within th6 srmc

rao8e. Howcvor' the numbcr wo hrvc

obtrinod from cach age group ir too small

to be considcrod reriously' The differcncc

io sr:io eccn'r n'c slut.t:' !hcrc[orc, m'ry

phy an irnPcfltot role io this vrrlatlon'

ln gcnerel, thc notm.l litnit3 of scrum

cholcstcrol for hcrlthy young !dults may

vary from 150-270 mg%. lt mav bc less

in thc childrcn. l he cholestcrol lcvel

incrcrscc with agc and rce :hts rrs mari_

murn vrlue rt tho agc of sbout 60 vcarr.

'nhogo who rre over 70 ycrrs, mry hevc

cholcatorol lcvels approaching thosc of

voung adults, or evon lower. Menopausal

femrles hrvc highcr cholesttrol thin rnalc!

of thc srmc age' I'omkins rnd Chrikoff(8)

hrd shown that crloric rcitriction for

rcverel drys rcduced chol.stcrol synthcsir.

In thc livcr, cholcsterogcnesi! ir undcr

dicrrry control.

'fho ratc of synthcris of hepitic cho-

Icatcrol in rnimzls hee bccn rhown to bo

gr€rtly roduccd by farting and by high

cholc!tcrol dic!s. llhttt.thirt .nd Sipcr!-

tcin(9) found tha! | dic! suPPlcmcut of

oggs rufficicnt to Provldc 3 to { gnrrr of

Vol. 6 No. 3

cholostcrol pcr dry draaticelly dccrcrscd

the conyercion of thc hbcllcd Cl4 rcctate

to cholcltcrol by thc liver biopsy spcci.

menr, The mechanism of thc bloc&rge

induccd by dictrry cholrstcrol hrr rot

bcon clarificd. Peoplo lcrding fast lifc
tcnd ro hlvc high6r cholcsterol. Emotion

rho increlsca rcrum choltstcrol. Thcrc

.re still mry conditions altering thc bio-

!ynthesi! of cholcsterol,

Ry usinq thc m icromcrhod

[{andcl-Zilvers m it. ({) the vaju"s

of

of the

triglycerider rve havc obtained arc still

within thc lrme rnnges rs thorc of Fred.

rickron aod T,ec (10) ehown in trble \:.

The frce frttv acid arc orpressed in

pcr cent rrnging from ZI'?9 . lor the

wholc group.

I'hc total lipidr whtre th.ir rangcr

and means of variour age gaoups rrc sum-

marizcd in trblc II, inclrrdc cholcctcrol

rnd i!s csters, phospholipidr. triglvcides'

.! weli rs smrllcr quantities of thc other

compounds that ,re rlso clasrified rl lipidr.

Accordingly, the totrl lipid. will be o)cvrtcd

in conditions in which thcrc nrc increrlel

in cholcstcrol or triglyccridcr or both.

Howevcr, thc rbrolutc or lclrtivc iflcrctao

in r ccrtrin frrction of .crum liPidr ir

moro mceningful than thc totil Iipids

thcmSelvcs.

'fhc vrlucr of lcrum phorpboliPid irc

within normrl rangc by thc mcthod. Un'
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fortun.tely rll of thc oubjccta wcrc limitcd

to thc young adult group. Ar wo hrvc

previoualy montioned, thc blood spccimcns

obtaincd woro not cntirc ovcrnight fart

and cvcn all of thcm wcre trkcn from

TABLE I.

r99

thosc who wcro " apprrcntly hcrlthy" but
thc numbcr of thc srmplcr io rome tgc
groups wofc rmall. Thcrcforc furthcr
rdditionrl drtr must bc obtrined bcfore
rny conclusion can bc mrdc.

Albumin-bound

free fatty acids%

RangeAge-yr.

20- 29

30-39

40-49

s0-59

No.

l7

8

7

14-2 3

l2-22

13-48

IJ-J)

23-29

19-+3

2S- 18

l9-43

7-41

I l-43
1+- 39

1t-29

t7

t8

t7

29

22

2l

z6

28

36

3+

?6

29

26

2+

N.B. Sex difference is ignored since almost all of the subjccts are male.

TABLE II

.'REFERENCE VALUES" OF SERUN{ LIPOPROTIENS

Lipoprotein Expressed in perceDt

a lpha I nre-beta i

Range Mean lRange Mez,n lRange Mean

1'rig)ycerides 
I Total Lipids

Range Mean Range Mean
20-29

30-39

+0- +9

50-59

t7 | tt2-226 tiol
s lrza-zzs zruf

z 
I r++-zor 18sl

s I t+t-zro rtal

+3-202 100

106-21+ | +7

91-336 190

111-193 l6l

5 46-ri 5 7

s45-1200

+00- | 120

660-1120

669

888

795

873

N.B. Sex difference is ignored since almost all of the subjects are male-
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TABLE III;

TABLE IV
NORMAL VALUIS

0-10

I t-20

2r-30

3 1-+0

41-50

5l-60
61-

Phoepholipid as lipid P. mg%

-'- ' -arange i

S.D.

Vol. 6 No. 3'

choiesterol

ms'L

35.+

.18. +

56.4

61.2

6 2.8

6+.7

Nurnber

IJ

5

Ser

male

Femal

z\e. ! +fl

oF' CHoLES'|EROL ACCORDING ',ro {IKU[.'S (7) ESfll\IA'fIoN

Female

15+.6

r97.8

226.8

246.7

,t ) |

223.7

JO.O

s2.7

66.9

6 3.7

64.+

6 9.8

oJ-t

t 5 6.5

175.0

2 r 9.0

2 3 0.0

237.98

256.1

214 .+

TABLE V
SUGGESTDD " NORMAI, LIMITS" oF 'f RIC;LYCERI DIis ( 10 )

THE VARIATION OF SERUM PHOSPHOLIPID.

5.8- 13.5

e.l t 2.s

5.6-12.5

Age-year

0'l 9

co-?q

30-39

40-49

s0-59

Triglyceride mg%

10-l+0

10-140

10-150

t 0-160

10-190
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