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Editorial

IUU n.f,. 1953 Mr. John Hageman

llUnllUln tfll0l Ner York Ccntral
.{ 1 -Railroad tlul0luli peptic ulcer n0l

n'l:1un11:n8la29n11fl10rfl niIaufl11R
i - ,.{tl{:1iI clotting time U'lUtlflUni LUU

aUll!ln Ratnoff lRf, q'u 1tlU? iJ 0ll l ltl:-
1 | el I
lag0 URv U?1IU?gnUU l]fl rpecific

'l -" ,

coagulation factor tui Lx xlllllllflU
t ul l '1lunU ]n0u u,i: ixflAi11U21 H!ge-

man factor or Factor XII AIUU ll

FUNCTIONS OF HAGEMAN FACTOR

Vol. 6 No. 2
:t

May 1973

riulrrurrfi nrrrirdun'ntru rnrfi uhri

tqtl:1u?lnu!01 coagulationist tliluuu
.!!-e e a

urilur:l:douriun'irsnruou 1 i ute !11

I I I Ya )
u lnnu!100 I 1ll1{lljut}ll1Y?r 0nl1n

- d -d e
lllil:l!Unltlll0ll coagulation process

.l -d
un? 1u!$rlnfllnuru&1 11n1llUUi?tlll
ea
nulJuual 1n'l! It Fibrinolytic

rystem, complement rYstem Uff;
.av

Kallikrein-Kinin systcm ulutlU

fird1rrflRfiqn,rr+wrnii lda\t'lud
ErJr.LETrr\ oI. crrlr.e,Nc) lrtA,II}IEI'ICAIJ TECIIII()I,()GT

}IAGEMAN FACTOR
I
I
v

ACTIVATED<--_>
EAGEI'{A N FACTOR

TIIROIi{BITI

I
I

J
f'I BRf IoGE N *)I.r i BRI N

lY! <- PLASHIN ----------€
DEGRADATION

PRODUCTS

FIGURE I. Relrtiombip b€treetr HrgoDrn frctor rnd voriour systom md .thGL

itrterrelrtiotrshiP.

TMTRTNSIC

COAGULATIOII PATI{WAY

FIBRINOLYTIC SYSTEM

KA],LIKREIN-KIhN

SYSTEU

KININS

COI{PLEI.IENT SYSTET



80

HAGEMAN FACTOR AND COAGULA. "

TION SYSTEM
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cade ryrtem iulnn tbrombin tI

Bage man factor)

XI" (Activated PTA )

TY

Throarbin
VIII

Throabinv---

Phosphol ipid ,

Prothrornbin converting principlc
ga++

Ehronbin
I

Fibriaoge! v + Fibria

FIGURE lI: A crrrent concept of mccbrnism for the inlti.tion of clottitrg lr'
mtnmdiln plrsmr vle tho iohlnslc p.tbt.y.
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THE SERUM LIPIDS

I. BIOCHEMISTRY, CLASSIFICATION AND CLINICAL SYNDROMES

Mlnl KeoPlurg' M.D. '
Jlt Jlr.rr6dit, M.D. '
Nlnttrt l1'tiwrtaoa. B' Sc ( Med' Tech ) "

The serum lipids are current s[biccts of grest iBterest, especlally'

in the etlologies and courses varieties of diseNses. 'fhereforc, it is

rhorthwhile to revi€w tbeir biochomicd and €linical Yiew - points before

applying them for clinical purposes.

a.-r'l21r 1"r,fln9J9fl',15u"v{r4g t9J!\tu
EttI.r.ETrr'lI or- cErA.ru(; lva^ I
IYIEI'ICAL 'f EC!lr\(>I-<)<; _1'

Vol. 6 No. 2
M.y 1973

l. Phospholipids : lipids containing

phosphoric acid and, in most

cascs. t tTrtlogcoous ot96

2. Glvcolipids or cercbrocides; lipide

containing carbohydrrtc and also

nitrogcn but no glvcerol

3. Sulfolipids : liPids cheracterized

by posscssing sulfate grouP

4, Lipoprotcins : lipids attachcd to

plasma or other protcin!

5. Lipopolysacchrridea : lipids et-

tached to polysacchrridcs

C. Dcrived lipidr: derivrtives obtrined

by hydrolysis of thosc given in group A

and B

1. Saturated and unsrturat.d fatty

acids

2. Monoglyccrides and diglyceridcs

3. Alcohois

According to Bloor, (l) the classifica-

tion of the lipids u'hich is gencrally

acceptcd in the Unit€d Statcs and rvith r

few modifications, is ar follows:

A. Simple lipids-cstels of fatry rcids

rvith various alcoholo.

1. Neutral fsts and oils'triglyccridcs:

triestcrs of fatty acidcs with giy-

ccrol,

2. Waxce: esters of fatty acidr

a. True waxca

b. Cholesterol ester: cGters of

fetty acids with cholesterol

c. Vitamin A cstcr: palmitic or

8tcaric acid estcr of vita'

min A

d. Vitamin D esters

Il. Compound liPids - caters of f.tty
acidr with rlcohol plus other groups.

'Jcprrtmen of Mcdicine, Faculty of I\'lcdicine, Chiang l\tai Univcrsity.

r'School of Mcdicrl 'I'echnology, Chiang l\tai Univcrsity.
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D; Mircclhncour lipidr

l. Aliphrtic hydrocarbonr

2. Crrotenoidr

3. Squrlene

4. Vitamio A end B

Thc purpore of thir prper is directed

to ccrt.in lipids th.t rrc commonly found

or inyolved in thc direagcr.

TRIGLYCEBIDES: Therc arc tric-

rters of trihydric alcobol glycerol and

*rious fatty acids. 1.hcy are the most

tbrndent natural lipids. 'I'be biosynthesis

of triglyccridcs in the body appcrrcntly

occurr primary in rhe liver. It ir ttored

in the adiporc tissue. 'I'he cpithelial ccils

of thc intcstinal mucosl are activc ln tt:is
rctp.cl.

'I'riglyceridcs do not function only 8i

r source of cnergy ; but elro solvcnt for
frt - soluble vitrmins, aiding in the tran-

tPort lod function of thcsc substances.

PHOSPHOLTPIDS I 'ftre phosphoii-

pids, mostly produccd by tho Iiver, prcsenr

in all celb and are the rccond most

D.tui.lly occurring lipids. IUost of th.m

rrc composed of fatty zcids, a nitrogenous

brsc, phospboric acid, glyccrol, inoritol
rnd sphingosine. 'I'hey play vitNl .o1.8 ae

con8titu.ntr of ccll membrtnccr and factors

in rcguleting mcmbrane permerbility. .fhcy

trc Prcsent in the myelin shcath of nervc

cclls .nd in clcctron - tnnsport perticlcE,

LIPOPROTEINS : The lipoproteinr

.rc crtremely impoltant typc of lipids
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bccaurc of thcir yit.l rolo in thc rolubi-

lization aod transporr of watcr - insolublo

lipids io thc phlms and othcr aqucour

fluids in thc body. They rrc isloci.tion

complcx of vrrying proportions of tritly-
ceridc, phorpholipid and chol*terol. 1hc

protcin moictica are primarily formcd in
thc livcr (4) end to somc extcnt in th.
intcstinel mucosrl cclle. I'he lipid com-

poncnt dccrea!.8 thc density of thc tipo-

proteinr. I'hc differcnccr in thc conrcnr

of lipidr rnd protcinr arnong scveral lipo-

protcinr rrsult in diffcrcncc dcnrities and

permit thr,ir furthcr s(per:ition hy ultra_

ccotrifug:rtion. Thc lipoprotcins alsr, diffcr

in thcir electricrl charge. This propeny,

in combination with diffcrcncs in gize,

rlso pcrrrritr scprratiorr of thr lipoprcteino

inro specific bandr by elccrrophr,rcsis.

Bv tlreir elcctrophcri sir or utrr?crn-

trifugation, the plasDla lipoprotcrns arc

usually considcred rs 4 re|reeentint frmilicr.

Chylomicrons - Sf grcstcr thcn 400

Prc-Betn - lipoprotcine-Si 21 - 400
(very low densitt)

lleta - Lipoproteins - -s10 - 20 (low

denr ity)

r\lph: - I-ipoprorcins - Fligh density

Thc chemical composition of major

lipoproteins; irs relationrhip cxprcrscd by

v.rious m.rhods and its norrnrl valuc grc

rhoun in table I, II and fig. I. rcspectively,

CHYLOMICRONS:'Iheec largo

fat particlor havc r dcnsity of 0.9. T.hey
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rrc collcctcd at top of plasme after lcft

strnding for 16 - 2{ hours at 0 - 4' c.

luost chylomicrons are considered to

rcpresent cxogcnous triglyccrides and c:rn

crus: cloudy APPeartnce of the serum'

PRE - BETA - LIPOTROTEINS :

'fhese lre very low density lipopro-

tiens (VLDT). 'fhcir density ir less than

l.00fr. P re- B etr- lipcproteins are aPprrentlv

,:oncerncd meinly raith the trsnsPort of

cndogcnous trigllcerides, It consists

mrinly of glyccridcs newly synthesized or

derived from body *ore rather than di

rectly from the dict. It secms possible

that YLI)L nlty bc the onlY form in

rvhich lipoproteins are secrcted by the

liver rnd is not idcntical rvith those formed

in circulstion in the casc of cholcster,vl

esrcrs which are mainly synthesized by the

plrsma lecitnin (4). It is aiso found that

tho lymph also contains VLDL synthe'

sized by the inLestine. ln farting strgr,

abour haif of lymph triglyccride and cho'

les:erol is found in VLDL rnd thesl lipids

are oot delived from the plarma but from

intestinal contents and mucosal 3ynrhe-

sis (5).

BETA' LIPOPROTEINS : ThcY are

called low density lipoProteiog (LDL) and

crn bo isolated betweco thc densiticr of

1.006 and t 061 (S1 0'20). Deta-liPoPro-

tcins rppear to b6 the major trnnsPort

mediurn for cholesterol. I'hcir major
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cohrltitucnts are chole6terol and choler'

teryl ester i the remrining components lrc

phocpholipids, protein and glyceride.

'l he compoeition of the 36 0-20 lipo-

proteio contrin 3 classes; (6) HDL, LDLg

and liprprotein which shares entigonic

detcrminant with LDL, LDL - a - l' llDL.

Hclenius and Simons (7) rcrnovcd Ll)L by

four diffcrcnr detcrgents and found thlt

thc lipid-fr(:e-proteins obtaincd still !etained

thc i,,nm unc plopcrties.

ALPHA - LIPOPROTEINS (rs morc

spccifically AIpha 1-lipoprotein) : l here arc

high density lipoproteins (tlDL) bcing rso'

lated rt the densitics of 1 063-1.21, 'l'hcy

contain about 50% cf protein; lipid com-

pon.nt con!ists mainlr cf cholestcrol and

phosphclipids in the ratio of about 0.5 (bv

rvcight). It is now est.rblishcd that thc

mechanism of rernovrl of Iipoprotein and

triglyccridc by thc enzyme, clearing-fnctor

liprrc ( lipoprotein lipase ); occuring at

cepillary cells ard thet the free fattv acids

rele:scd then pxss across thc cndothelail

cclls into the tilsues. (E)

FREE-FATTY-{CIDS : Protcin

bound fatty acids or free f^ttv acids (Fl'A)

that circulate rrc alburnin bound. The

nornal conccntation is 0 3 - 0.6 mEqil

with thr average of 0,+ nliq/I. (9) 1'hey

erc importint in meeting cnloric demandg

and have most labilc concentration. Thc

F!'.{ concontration is clevatcd in strrva-
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tion, excercise, emotionxl stress, low-tirsuc

inoulin rctivity and hvpcrthyroidism Nico-

tine, crffeine and injection of cpinephrinc

also raise thc pl.rsme F'FA level. 'fhc

effect is prcduced bv the :rtimulation of

lipolys:s of triq'vceridc in ndinos. tissuc.

The FFA Ievel parallels the blood

glucose lcvel in dirbetes, and in somo ways

ii ! bett.r indicrtion of the reveritv of

thc diabetic strge: (10) In clirbetic acido-

sis, tbe levcl of l.FA may rise to 1.5

mEq/1, retorning to normil :rfter succcss.

ful trearment with insulin, Thc FFA

rcleased from adipose tissue in cxcoss of

thosc utilizcd by muscle, liver or othcr

tissuee mainly rcappeer in plasm, as en-

dogenous glyceride. fhe Fl.'.\ mav caurc

intravascu)sr thronbosis, but this has bccn

domoostrrted only in v6ry high conccn.

tratlon3.

BI0LOGICAL VARIATION : 'l'hc

falting levels of the diffcrcnt plasma lrpirir,
vary considerably between differenr iodivi-

duals, population and also fronr hour to
hour and day to da1. in one and the szrnc

indiv idua I.

Genrtic, sex, ag€. dict, p)stur€, veno.

stasis, d ilferen r nn.:ironment. excercise,

cmotion, pregnrn(y a:rd smohing pay in.

flucnce io thc plasmo lipid lclelt. .l'.g-

grrt and C.rruthcr3 ( ll ) shovcd thet

rmong racing drivers, frec fetry acid lcvcls

wcre clcvated for one to threc mtnutc!

bcfore the stlrt lnd werc maintained up

Vcl. 6 h.o. 2

to onc holr aftcr thc race, 'lhc triglv-

ceridc levels wcre slightly elcvated alt.r
thc ev€nt rnd continued to incrc:se and

rerched a pcrk at onc hour.

CI,ASSIFICATION OF HYPERIPIDEMIA

AND HYPERLIPOPROTEINEMIA

The propoeed chemical cl:rssification

provider and approach to thc ctiologic and

to thc pethogcnetic factors of discases.

HYPERLIPIDEMIA : I'his term

rcfers to ao incrense in concentratioD of

:rny plasma lipid constiruents. For prac

trc.l purpose, usually it is confined to
cholostercl or glyceride cr both.

The anaiysis of cholesrtrol and trig-

lyceride also providc sorre ir,for,uation

.bout thc tvpe of hypertipoprotcinemia

becruse the propoltion of tbcsc tipids

varies from one lipoprotein family to ,n
other. Winklemtn et al recommended

that cholesterol and triglvcorides should

b. rrutincly determinrcl in thc laboratory

for tcrting of phenotypiog of lipoprotein-

cmia. The anrlysis must bc performcd

in the srmc specimen to bc run for elcc-

trophoregis in ordcr to provide srtisfactory

accurrcy. Thoy could not clarrify e

numbcr of serum rpccimens t'ccausc of

the subjectivc intcrpr.trtion of the posi-

tivc and intcnsity of lipoprotcin bands es

duc to thc poor rcproducibility and limited

ability of the techinque ro have a clear

lep.r.tion betrve.n llerr and pre - Berr -

bands. ( l2)
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l'hrcc gencral types of hyporlipidcmie

that roughly cororponds to ccrtain typca

of hyperlipoprotcincmit are: -

l. High cholcstcrol concentrations and

normal triglyccridc conccntrltions - this

group is also c.lllcd " prrrc bypcrcholes-

tcrolemia ". It to corrcsponds to hypcr-

Betr - lipoproteincmia.

2. fligh cholesterol concentration and

normrl triglvccride concentration - this

group trsrrrlly corrcsponds to cither " pure

hyperchylomicronemia " or hypcrpro- Bcta-

lipoprotcincmia.

3. High cholesterol and high triglv-

ccrido concentrrtions - all of thcse major

types of hyperlipoprotoinemie, cxcept "pure"

hyper-Beta - lipoprotcincmir, miv occur

in thir group. 'I'he clasrificrtion of this

third group ic b$cd on typcs of lrPopro-

toins.

HYPERLIPOPROTIENEMIA : l.'or

the sake of aimplicity, the prttern! or

types of abnorm{l lipoproteins cln bc

numbered rccording to thc aygtcm of

Fredrickson eod collergucr, rs :hown in

tablc III.
'l'he plesma obt.ined from petient

with cithcr type I or typ. V hyperiipo-

protcinemias i9 ch.!.cterized by a creemy

layer soprrating over . clear ( type I ) or

turbid (type V) plasma. Typer It, IlI,
lV arc characterizcd by i turbid plasm!.

'lypco I and II" erc induccd by frt
fccdiog whcrers typ. Ms carbobydratc
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induced, Typer IIb, III and V are in-

duccd by feeding both fat rnd crrbohy-

dratc,

'l'ype I. Hypcrchylomicronernia

Criteria: l. Chylomicron prG-

sent io e{cclsive amount.

2. VLDL (pre'Betr- liPoProtcin)

normrl or only slightly incrcased. 'lhis is

pertly due to tho difficulty of rcparating

these two lipoprotein families. 'Ihc

amount excess to VLDL, howcver, ia

alwrys far lcss than ovcrwhelming amount

of chylomicrons (Alpha - Bete - lipoproteins

arc alrvay3 dccreascd ).

'fype ll. This tYPe mrY bo distin'

guished into two tubtYPcs.

II" only Li)L (Bcta-liPoProtein)

is increascd but

I16 both LDL ( Beta- liPoProtein)

eod VLDL (p:e- Beta - lipoprotein) arc ia-

creagrd.

'fhc Prcsence of 116 in Plasmr maY

rcquire additionel treatment to th.t ro'

quired for " purc" hypercholeslerol.mil.

In Il" plasma cholegterol is usually

increased; plasma triglyceridel arc normal;

cholestcrol/trigtyccridc ir alwrys more thao

L5.

In I16 plasma cholestcrol is usually

iocrcrsed; plasma triglyceridc is alwayr

increrscd; cho lcstorol/t riglycer ide is vari-

eblc ('rot diagnostic). Alphe - liPoProtcin3

are usually normal { diagnostic only if ac-

compeoicd by cstimrtion of LDL and
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VLDL conccnlr.tion ).

Typcr IIL "florting Beta" or "broad

Bcta" pattcrn ( lipoprotcinr of Bcta mobi-

lity, floating at d.nrity of 1.006).

Critcria. Prccence of "florting Bcta"

"Bctr-(VLDL)" or witb abnomel Bcra'

lipoprotcin and abnormal high cholceterol.

Cholerteroli'l'rigiyceride mry vary

from 0.3 to 2.0

Phema triglyccriclcs ere (oearly) rhvr-rs

incrersed.

Elcctrophores;s ghows a ''b'oad" brnd

extcnding from thc Beta position into tho

pre- Bet.- position.

This type III lipoprotcin mry be sus-

pected whcn a cholestcrol,ftriglyceride ratio,

c!p.cially whcn rcperred analysis, shorvs

mrtLed Iebility of both cholestcro! rnd

triglyccride conccntr!tions; ar'd a " broad

Beta" band appcrrs on conventional clcc-

trophorcsis.

Type IV. l l yperpre-Beta- lipoprotein-

cmir.

Criierir. l. incre:scd VLDi,

2. no increago io Ll)L
3. chyiomicron absent (diag-

fl08tic)

If the plasmr cholcstcrol is difinitely

oormrl, triglycerides arc clcrrly incrcarcd

and therc no chylomicrons visiblc on

strnding plesma, thc asccrtrinmcnt of typc

IV is fairly ccrtain. The accuracy is

cnhanced if clcctropho.csis rcveals distict

prc- Bctr bend rnd diminishcd Bcta blnd.
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Typct V. HyPcrpre - Bcta - Iipoprotein.

cmir rnd chylomiccroncmia.

Critcria : l. VLDL incrcrred

2, Chylomicron prercnt

Additioxil useful clinical data: Ccr.

tian clioical findings arc helpful in detect

ing hypcrlipidemia ard aomctimes the prc-

diction of the typc of hypcrlipoprotein can-

bc made clinicrlly.

c. g. Lipid dcposit x.nthomas, almost

invrriably, indicatc h vperlipop rotein of long

duration. 'l-hev usurlly indicate hypcr-.

Betr - lipoprotein and almost alrvayt imply

to familial typc II h ype rlipoprotcinem ia.

Xanthelasma is frequcnt in type II'
aod 8ometimcs occur! in typo III, but it
may he seen in thc brence of hyperlipo-

proteinemia or hyperlipidemia.

Arcut cornee (arcus senilis) if cccutr.

beforc the age of 40 ycrrs implies to-

f mi.ial tvfe Il hvperlipoproteinemia.

Pancreatitis o! recurrent abdominal

pain shculd lezd to e surpicion of severe-

hyperglyccridem ia (tvpc I orY):

Ischcmic ireert disease and othea ves-

cular accidcnts in young relrtives of the'

frmily with such diserseE ate usual in

familial type II rnd typc lV hypcrlipopro-.

teincmil.

( I)iabetce is often sccn in famlilicE'

with type I\: and rype V hyperlipoprotcin'

cmia. In diabctic family, thcsc digorders.

may occur long bcfore thc Prri€lt bcconte-'

dirbctic )'
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Thc ureful lrborrtory drtr arc thtroid

function, glucotc tolcnncc, urinary Protcin;

plrrma protcin blcctrophororil, immune

globulin quantificatior, livcr fuction and

uric acid.

Etlology of tlyPerllpoprotohomir :

Whcn the prttcrn of hypcrlipoprotcincmir

is csteblirhcd, thc ctiology mutt b. con'

sidercd whcther it ir primrry or rccondrry

hypcrlipoprotcincmir.

Sccondsry hypcrlipoprotcinemias rrc

commonly aalociltcd with

l, HypothYroidism

2. Diabcta

3. Nophrotic sYndromc

4. BitierY obltruction

5. Prncrcrtitir

6. Dyrglobulincmir including auto-

immunc hyPorliPoPtoteiocmia.

Thc lipoprotcin Pattcrn! io ruch dir'

casct trc thown in thc tlblo IV.

Primrry hypcrlipoprotcincmiet arc duo

to gorctic dcfccts in lipid or lipoprotcin

mctrbolism or to cnYironmcntal frctor!

througb sn unlnown mecbrniem including

dict or alcohol, and drugr causing hyper-

lipidomia o. g. rtcroidr,;

Familial hypcrlipoprotoincmirr ob-

viously nocd not bc inhcritrblc if it ir due,

for oxamplc, to Pattcrn of cxccss in diet

or rlcohol intrke thrt hrvo bcen acquircd

bt closc rclatives.

Clinicsl syndromos of hyporllpoprtGlnenhs

Primary ( Familial ) type I.

9l

Tho kcy clinical fcaturca of thir

frmilial ryndromc rrc crrly crprcsrion of

bouu of abdominrl pain rnd othcr rccom-

prnimcnb of rcvcrc hyperlipcmir low port

hcperin-lipolitic activity (PHL.{) rnd ruto.

romrl rcccraivc trxnsmiliioa. Ycllow

prpulo with rcddirh bnsc may rPPcrr on

the rlin rnd onl mucotr' Livcr end

rplccn lrc cnlrrgcd, $hilc rctinrl v.s!el3

( lipcmir rctindie ) mry bc sccn. Blood

armplc showe " crcamy " tPPcrrsncc .n

tho top, In childrcn, if frt-frcc milk only

is fcd, the lipcmir will bo clcrrcd dramr-

ticrlly within thc dry. The xenthomr

will rhortly rcsolvc, thc liver and eplccn

will decrorsc in sizc, ebdomiul dircomfort,

thcn, will diuppcar finally. In rdultr'

romctimct thc rbdominal dircomfort eimu-

lrtcs immedirtc rurgicrl conditions rod

undcrgocr unncccslrry Eurgcry'

In thir type, oral or intlrvcnout glu-

colc tolcrancc lhows no abnotmrlity' This

diffcrr from othcr " f.t-induced " typc.

( typc IV rnd V ),

Diegnorit cen bc mrdc by thc follor-

ing strpt i-

l. Idcntificrtion of thc tyPG I liPo-

protcin pottcrn

2. Glyccridc accumulation ig iulmc-

dirrcly rclrtcd to diettty fat intrlc.

3. Plarmr poat hePrrin - sctivitt
( PHLA ) ig low

I'ype II. llypcrlipoprotcincmir
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High Beta-lipoprotein crn be r rcsut-

tant of dict or secondary to hypothyroi-

dicm end othcr disc.ses.

'fhe second fearure of type II pattern

is :rsociated with a modest increaeo in

pre - Ilct. - lipoprotcin. Femilial typc II
may bc due to a mutation at thc ixnle

genctic locrrs. hcterozvgotc; x_inthomrtosig

aad atherometosis arc frequently scen.

[;iagnosir, A triad for diagoosts ts

1. Ilypcr - Bet. - !iPoProtern

2. F'nmilirl higtory of typ. II lipo'

proteincmia ag 6n autosomal dcrninant

trrit.

3. Xanthomitorie

Prrcticallv ( l) with (3) is adequrtc

cnough for diegnosis.

'Ihe most ch iractrtistic rnanifestation

is ienrlinous xinthomrs loc:rted prrticuhry

in thc Achille tr:ndons, rnd the oxtensor

tcndons of hrnds rnd feet. But importtnt

clinical ferturcs ci' f.rr,rilial type Il rre

autosomil dominant and rrsually accorn-

penied bv pllpehral, lendon and xanthc-

m:!t. cornell :lrcus end xccelcratcd rrthero

sclerosis, Glyccrides ( pre' Beta- lipoprotcin )

may be moderstely clevatcd; PFll,A is

normel and glucosc tojerercc is usuallv

normrl.

Clofibate hrs lesg cffect on Pra6i'te

cholerterol in tyPcr lI, tbe most cffective

and leasr toxic sgent is cholestyraminc, a

nonabsorbablc cxchange rcsin that gtirnu
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letes cholcrtcrol catabolism to bil. s.lt by

prev.ntiog their reabsorption from ilcum.

By using thir drug, the r.te of synthcrig

of cholcstcrol is losr than that of cetabo.

lism, thercfore, thc nct effcct ie thc

dccrcrse ef pissma choiesterol. Convcrscly

in homozygote, cholestvramine doc! not

decrcasc plasmr cholcsterol !ince lhe en-

dogenout synthesis of cholcrtcrol nill in-

crease to comp.nsltc for thc increrscd

crtaboiism to bile talr. An attcmpt to

overcome the increlsed cndogcnous ryn-

thesis by eicotiaic acid plu! choiestyra-

mrnc sccms promising. (4)

'fyper IlI. Excess of lipoprotein that

ha3 Bcta . obilit!' but lbrcrmrlly low

density lnltrifests br hypercholesterolemie

rrd hyperglyccr!dcmia. The lipoprotein

l€vels are quite scnsitive to chlrges i$

the content of the diet and thc a,nou t

of total calorirs. Pollunslturatcd fst di.t

containing oclv I00-200 ntg of choles

tcrolJdry lilay lower both cholesterol rnd

trigllceride corceirtrrtions for severrl fold

in a few weeks. C8rbohydrrtc intoleran.

ccrance is fourd in most prti€nts.

Cli$ical manifestation b$ides rrcus,

pslpebral atld tendon xanthonrr, tbore

usually are palmat ud tuberoeruptlyc

xlnthonas. Adra[cedartoriosclerrrsis of

pcripher|l aod coronary rrtcriGs is cotn-

mon. PH[,A is Ror.!!l : it frmilid, it is

inhorited as a recessive.
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Primrry type lV. 'fhie ir tbo hrll-

marh of endogcnous hvpcrlipidemia. It

implics that glycerider tvnthcsizcd in the

body, mrinly in the livcr havc bcen ex-

crctcd into plrlme et thc rrtc exceeding

the caprcity for removrl. It often suggcits

that somcthing hrr gone wrong with car-

bohydratc metsbolirm on csloric balrnce.

It is sometirnca colled " crrbohydrate -

induced hypcrlipcmia ". It is mainfcrtcd

as hyper - pre - Betr lipoproteinemia :sso

ci:rted with an incrcase in glycerides end

commonly a rise in cholesterol ; normxl

PfiLA.

Sovere type rnrv alow whrt descriL,cd

in exogenour hyperlipidcmie. 'fhe prtienn

are also subjected to dorelop boutt of !b-

dominel prin with or without chcmical

signs of prnir.:rtrtis. Hyperuricemi:' is :.s

comnlon ae glucoee intolcrancc. lramilial

occurrence ir scen in young children.

Sccoodary type I\'. This can bc reen

in dirbetee mrilitus, pan-creatitis, glycogcn-

storagc direrso, idiopathic hypercriccmir,

hypothroidisrn (but leas ccmmon than

typc II' dysglobulinemir, pregnancy and

contr.ceptivc drugs ).

'I'ypc V. Thir is a combinalon of

both erogenoul and endogcnous hyperiip-

emir. fhe coaDmonast cornPlsint is rccur-

rcnt ebdominrl pein but the rymp{om

{requently appi.rr! in thc lstc tccn or third

d..cade ee cornparcd to thrt occurs ln in-

fancy in typo I; 'fhir ir no rclation to

:1.,

oboity or diabeter. PIILA is usurlly

normrl but may bc aomcwh.t lower. (In

type I. distinctly low ). Gluco.e tolerancc

is elmost invariably abnormal. it i, 0",'

tern of t, yper Iipoproteinem i! is often frmi-

lial but there rre "phenocopics" eccondary

to many diaorders,

HYPEITLIPOPRO EINEMIAS

Primarr : I'hcse conditions are cx-

crtding rare brrt hrve considereble impcr-

ta!icc,

AbetalipoprotciIc$ia (Brssen-Kornz-

rvcig Syndrome). This direrse, inherrted

ss an autcsolDsi feces!ive, is charactcrized

by complrte abscncc of L.)L, VLDL end

chylomicrons. It is manifcsted bY sevcrc

malrbsorption, beginning in cariy childhcod,

followed b1' progessivc attxia, nystagmus,

tvcrkness and vi8ual imi)sirment with

!co!omas. 'I hese ere rcl.ted, resPfcJively,

to inabiljty to deliver triglycerides (duc to

nbsence of Beta - lipoprotcrn ) inlo tbc in-

tesrrnal llmph, dcrrryelinrtion of spirrocc-

rcbellar trlctg, postcrior columns and oc-

carionally peripheral nerves and pigmentary

r.tinrl degpnerltion ( atypical rctinitit pig-

mentolr). Orher findings include thorny

of spiny red cclls { acanthocytes ) lnd fxtty

iivcr ( rcsulting from failurc to ?xDort

triglycerid€s in vcry low dcnsity lipoPro-

terns,l

'I'hi3 discnle rhould be considcred in

any patiert with hctcditary etaxir. Trcat-
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ment i! limited to rettrictton of ordinrry

frt and rupplem.ntrtion with f.t solubb

vitrmins. Medium chain triglyccridcs rrc,

howcvcl, r'cll tolerated.

Alphr-lipoprotein Delleioncy (Trngicr

discasc). This ir homozygour ttatc lcrd'

ing to diffuse dcporition of cholerterol

€atc18 in rcticuloondothcliel syrtcm with

cnlargemont of thc tissuer, crpecirlly' thc

grossly cnbrgcd tonsils ( charrctcrist ic

orange color). Foam cells may be found

in thc bone mzrrow. Ucually thc dilordcr

docr not rffect grcwth, No treatmcnt is

availeblc.

Incithin - cholestcrol AcyltrrnsfensG

Deficiency. Thir dirordcr has bcen found

in a Norwcgian family. The effcctcd rub'

jccts hive proteinurie, ancmia, and corncal

Vol. 6 No. 2

dcporir of lipid. HDL is slmoit ebtcnt

with modcnts to lrrge elevatione of VLDL

tnd chylomicronr trc Prcrent' Fotm cells

crn bc found in the bonc mertort rnd

rcnrl glomcruli rnd increared concenttrtion

of cholcsterol and lecithin in the rcd blood

collr are also prctent.

Sccordiry : Thsse ststea are chrnc-

terizod cbi€fly by bypobetllipoprot€ineurir

and |lG tho res[lt of malnutrition, meleb-

$rption, or p$enchymrl liver disere.

Formctioe of LDL is decreesed, prstumr-

bly, due to decrerred trr[sport of exoge-

rous and endogenous triglyctridel. In

hedtly Indiridurls those itrtake of cllo-

rier rnd trtlratcd frts is lot, the cos-

csnlrrtion of LDL are slso dccreascd.

FIGURE I.

The p asma lipoprotein spectrum segregated by paper electrophore-

sis (above) and bv the ultracentrifuge (below ) in wbich 51 or

floetation rates are inversely related to d"n"ity'(2)

n
DcrrBiby
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TABLE I.

Typical comPosition

of dry weight.

Lipoproteins

of major lipoproteins as expressed by percent

Phospholipid Cholesterol

q* e

18r s

22

30

95

Chyiomicrons

Pre-B€ta

Beta

Alpha

1.5

7

23

50

1.0

5

a

E

87

65

10

7

7

IC

2

2

7! 5

16J 7

43

18

+
f

J
+

t
t
+
-r

(Aaaptea by orten from data in Masoro,

of Lipida in Mammrls, Philadelphia' 1968'

E.J. : Physiological ChemistrY
\

W.B. Saunders Co., Vol. I. /

TABLE II.

Suggested

trations in

" Norrnal Limits ' of plasma lipid an<t lipoprotein concen-

normal Eubjects.

Alph-lipo.

M

0- 19

20-29

30-39

40-49

5U-5V

L20-230

120-240

| 40-27 0

150-310

160-330

10- 140

10-140

10- 15 0

10-160

10- 19 0

5-25

5-25

t-J c

10-40

50-170

60-170

70-190

s0-190

80-210

30-

Jt-a

30-

M

30-?0

JC-J'

35-80

!t0-85

35-E5

(For practical purpose differences between sexes bave becn ignored
\ (3)

exc€pted of Alpba-lipoprotei n concentrations,l.' '

Protein I Triglyceride

Triglyceride



Chylomicrons LDL (Beta-tp
Floating

Beta-lp 
(b)

I
II,
IIu

III
IV

v

") Indi.ut". which lipoprotein " family " ( famtlies ) o."ur. in concen-

tration above normal in the different abnormal patterns.
\rb,l ako know a8 broad Beta -lipoprotein

TABI,E IV.

Typcs of hyperlipoprotei nemia associated with selected common diseases:

Disorde r Type of Hype rl ipoprote in e mia s

96

TABLE III.

The ma jor

Hypothyroidism

Insulin - dependent diabetes

( uncontrolled )

Nephrotic Syndrome

Biliary obstruction

Pancreatitis

Dysglbbulinemia

Auto-immune hyperlipoproteinemia

Vol. 6 No. 2

abnormal lipoprotein pattcrn(") and th?ir typ" uurnb"r.(2)

+-

f

II, IV
r, rv, v (rr, rrr)

II, IV, V

Does not conform predictably to.

any of thc maior tyfles

IV, V

I, II, IV, V, (

r, III, IV, Y,

rrr /
(r, i

VLDL

(pre-neta- lp)
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Evaluation of Grior tost and Calibratcd Loop - Dircct Streak Method

Dctermination of Infected Urinc

Werlssk SrErnrktl, B.Sc. ( Mcd. Tech. ) 
.

Suchcep Vilaipnssri, B.Sc. ( Med. Tech, ) .
Vilei Chiemmongkoltip, B,Sc. ( pherm ). M.Sc. rr
Krmpol Penas-ampol, M,D, ..

Thc expGriment war perforood to test the efficicocy of Griees
to3t compar€d to the colotty cornting method, wbicb wicn positivG

giving mor€ thrr 105 cell/ml. ol uritre strcrl€d from , calibrrtod
loop, Tbe firrt morning mld - sarcrm voided urino obiaincd from 25g
clinicrl petlonts and 223 pregnrnt romrn in Nehorn _ Chiarg Mei
Hospitrl.

The totgl []itre specimers ol a6l rrcrc coltote in btood tStr
and Mc Cotrkoy rgar pl.t$ by the meens of crlibrrted - loop dircct
strerk. Tbs number of brct€rir rere counted !trd other differentisl
medir were used to differentiat€ thc orgrnism. Griess test was elso
porforocd prrdlel to the test described rbove.

Out of 258 rpccimenr form.the clini_ rho E. coli (50$).
cel prticnB 6l rpecimcat wore poritivc for In 1g70, Griess, a Gcrmrn Chcmirt.
colony count heving more than lOs celt/ dcvclopeh I rcagcnt for dctcction of ni-
ml, Showcd 90,2$ poritive for Griers rritca in lolution, ,Ihc rcrgcnt, en rcid
to!t, Thc orgenism found mortly wee E. rolution of rulfrnilic acid and alpbtnrph_
coli 34%, thyleminc. undcrgoos . diszotizetion rorc-

Thc colony counting in prrgnancy tion with nitritcs to form a rcd rzo dyc.
urinor showcd 12 out of 223 rpecimels to Cruichshrnk and Moyct using this rergcnt
bc poritive. These wcrc only 9 rpccimcns demoastrated ! diicct corrclation bctwccn

out of 12 tpecimens positivc in Gri.ss tcst thc prosencc of nitrite io urine and tbo
(7 S%1. 'I'hc organirm mortly found was prcscnce of colifrom urinary trrct infcc.

'Schootr of Medical Techndogy, Chiang Mai University.
tt Dcpurtment oJ Mictobiology, Faedty oJ Meduine, Chiang Mai univ*sity.
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tion. l)uring this time, it har trccomc

apparcnt that 3 ftctor trc of primc irn-

portance in Ctterminir.g wllcthcr trc posi'

tivc Gricls 1g1s1ien will bc fouttd :-

L 'fhc presence of 1edcqurtc oumbc'rs

of nitrate teducing becterlr'

2. l'hc prescnce of nitratc in urine'

3. That thc btctcrir bc incontact wlth

thc urine for sufficicnt ttme to

allow lhe rcduct,on of nitrate to

n itritc.

'l hc invcsticrtion of thrs papcr is ro

evaluale the Gricsl test end calibrrtrd

loop - direct str(rk metho(l d.tcrmini'lln

of infected urinc.

Matcrials rnd Meihodt

t)rine specimenr obteincd irom .\'akc'rn

Chiang Mai flosPital by mcans of nrid -

Btrcrm void.d urine. lilood :rgar rod Mc

Contey ngar or Eosin \lcthylenc Blue agrr

( EMIS ) plztes rvcrc Irt' d tor ctrllurr' 'i he

4 mm, dirmoter c:rlibrated locl canteined

0.01 ml. of urinc.

Preprrrtion of the (;rie38 reagenr:

One and Onc-half of suifanilrc ecid (chc-

mically putc ) werc disgolvcd in 'li l ml'

of l0% rcctic rcid' This solrrri"n r'rr

rddcd to a solution of 0'6 gm alphrneph'

thylrmine ( Chemictily purc ) in 6'r) ml' of

boiling distillcd \dater rnd filtcrcd throtrgh

Wbrtmrn no I filter paper' I'hie corn-

bincd reageot, now colorlclr' \Yr3 atoi'd

in r tightly rtoppcred dttk bottlc to pre'

vcnt oxidation. I'he re'gcnt io thid form

Vol. 6 No. 2

rcmrincd rtrblc for two to four wcckr end

dccompcrition could bo ncticcd by thc

:rppcr.!occ of r pinkish color ir. the solu'

tion. 'fhe rclivity of thc rcrgent could b€

tcrtcd by adding e few drops of few mil-

lilitcr of l0% sodium nitritc aclution, the

dcvclopment of a rcd color mcancd thc

rcrgent wr! in e good condition.

Onc crlibntcd loop of irrfcctcd or

prcgnincy Urino wrs rtrcrk.d on blood

rgar plste:rnd on McCookeY or EMB.

Onc miliiitcr of thc !imc urino \^':rt

rddcd to I ml. of Oriesr rctgent, thc de-

vclopment of r pink or red color in a

soiurion of scconds wJs considcred to bc

. Potitivc tcst:

Aftrr ovcrnighr incubrtion th. plet.s

werc cxsmined bv corrnring and idcntifica-

tion of organisms.

Res'Jlt

Of thoro 258 urina wcr. collect'd

ftom Deccmbcr lqTl to t"cbru:ry 1972.

I'hc relatronship of c^ otry counts in urino

spccimcns to positive gricrs rcaction ('lablo

l) showcd 79 no growtb but I (;ric's t'rt

poritivc (1'3-') +7 urinc wcrc colony

count less than l0a/l m1. poritivcd 3

Gri.sr telt (6.+%). 7l urittc wcrc countcd

bctwccn 10a-l0s/l ml. positivetl 3l Gricr

tcrt (43.6%). 6l rrrioc wcrc count.d morc

thro l0sll ml. positived 55 (;ric.r tcst

(e0.2%).

223 pregr,tncy urincr rhowcd 63

growth, afld (;ricst tcst n.Ertivcd;

no

88
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urincr wcrc couotcd lcrs thin l0a/l ml.

positivcd 4 Gricrr tot (4.5%). 60 urincs

wcrc countcd bcts,ccn l0a-105i I ml. nc.

gativcd Gricu tctt. l2 urioer countcd

rnorc then 105/ml. poritivod 9 Gricrs tert
(7 s%).

'fhc brctcrir irolrtcd from 61 infcctcd

clinicrl urinc specimcnr rhow on tablc II,
tbc moltly found orgrnirmr wrs D. coli.

'fhc brcterir irolrtcd from l2 infectcd

plrSnrncy urine rpccimcls mostlt forrnd

E. coli, thow on trble lIL

l0l

tcri. to Grie3s reaction end spccimcn yicl.

dieg grertcr than l0s crllf ml, urincs,

rhow on trble IV.

Discusrior

Ihir cxpcrimcnt indicated thst Gricsr

tcst givc . good rcsult rnd rhould bc uccd

in thc labontory bccoure it ir prrctical,

rapid, lcrs time coosuming rnd lcar cost

thsn thc crlibratcd-loop dircct rttesl. Thc

diradventageo of thc (iriesr tcat rre the

falsc negrtivc end that thc orgrnisms crn.

not bc ilolrted for furthcr diffcrcntirtion
end renritivity t.st ri in thc crlibrrtcd -

Thc corrrlrtion of spocimen of b.c- loop direct rtrerk m.tbcd.

Trbls I. The relationship of colony counts in urine specimens to positive

colony count ml. urine >10
a) Clin;cat specimen

Number of Specimen

Number of positive Griess test

percent of specimen with positive

Griess test

b) Pregoan"y Specimen

Number of Specimen

Number of positive Griess test

percent of spccimen with positive

Griess test

c) Clinical specimen, Pr.gnancy specimen

Number of specimen

Number of positive Griess tctt
perceDt of spacimen with positive

Griess test

63

79

I

| +2

I

0.70

17

3

135

7

s,2

JI

43.6

60

61

J5

90.2

1Z

9

/ f,.u

73

6+

87 ,7

88

+

l3r

31

24.5

Griess reactions.

I o4- lo
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Teblo II. Bacteria isolated from 61 infected clinical urine specimens.

Organism found

E. coli

Proteus mirabilis

Pseudomonas aeruginosa

Klebsiella species

Paracolon bacilli

Staphylococci

Achromobacter

Aerobactcr

Alkalageneous

Beta - atreptococci group A

Salmonclla typhi

Citrobacter

Enterococci

E. coli

Paracolon baci lli
Klebseilla species

Staphy lococci

Beta - Streptococci group.

Enterococci

No. of organism

found

% of organirm

found

3 4.0

1 8.9

8.9

6.3

5,1

J.l

J.6

2.6

2.6

2.6

1.8

l -J

Trble IIL Bacteria isolated from 12 infected pregnancy urine specimens.

organism found
% of organism

found

6

.,

I

I

1

I

50

16.7

8.3

8.3

6.J

27

l)

7

6

+

3

?.

2

1

'I

No. of organism

fou nd

A
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Trblo IV. Correlation of kind of bacteria to Griees Reaction.

Specimens yielding greater than 105 cell/ml. urinc,

organism

r03

% Griers Test

p03itive

E. coli

Proteus mirabilis

Pseudomonas acruSinosa

Klcbsiella spccie:

Paracolon bacilli

: Staphylococci

. Achromobacter

Bita Strep, Group. A

. Alcaligener rpecies

Salmonella typhi

Enterococci

Citrobactcr

33

15

7

7

7

)

+

z

2

I

3Z

l4

7

3

+

0

z

0

I

96.96

93.33

100

te0

100

60

100

0

r00

100

0

t 00
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IMMUNE MECHANISM

LEPROSY

Dy

Ph€nsri chryapradith, E. Sc, (Med. Tech.)'

Trwrt Tositrrrtmr, B, Sc. (Msd. Tcch. ) "
Panja Kulepongs, MD., Dip. Anor, Bd. Pod.r"

INTR,ODUCIION.

l'ailurc of host resistatrce frequently results from r dcfect i:r

coll-nedlated inmunity (CMI). Hlwevcr, bypcrscnsitiyity reactiors rc-

sulting in tissue damage can occur as readily from CMI as from tho

d0position of irnmune conplexcs involving huuroral antihody. Such an

interaction bctween imirune procedures and r given microorganisrn crn

display r rride spcctru of pathological process, whilh, in turn, lerds to

rnarkedly diffcrcnt clinicol mrnifestrtions. Such s spcctrum is partictrlsrlv

wcll domonsttated by the rcc€nt cl|horation of the raricd clinical prtterns

in lcprosy. Lepromatous and tubcrcuktid leprosv represent polar forms of

rn infection csuscd by Mycobrcterium leprae. Ihe foriner is N scvorG &nd

progressive where rs the lattcr tlpq is inore benign and often sclf-limiring.

Various defcctive immune mechanislu arc obscrvcd more oftcn and arc of

greator d€gree in lopro:nrtous typc,

Our firlt prrt of tbe studv is to esrr. MATERIAL AND i\{EIHODS.

blirh the prevalcncc of lcprosy prricrrrs Ileprrinizcd venous blood samplcr \ycro

with cvitlcncc of defect,vc CN{I and located obteined from l0 male plticnts with lcpro-

thcm for furthcr studics. '['he rerponsive mttous lcprosy being treated :rt j\lc' Iiean

nesr of thc circulating lymphocytcs to phv- L:prosrrium. The responsets of the cir-

tohcmzgglutinin (PfIA) is ured rr r guirlc culrting lymphocyre3 ro Plll rtirnulation

of thcir imrnunologic caprbilitr. rvcrc cvalurlcd by thc rnorphologicel study

' Schocl oJ MedicuL 'lathnoLoqy, (-hi.rng Mui {tnioetsity.

" Aneuia and fululnutrition Rrsear':h (lenter, Ching Mi Inioersity.

"' Department ol Pcdiatrics, Facult! ol .lledicine, Chiong IIai Anioercity-
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dcscribed. (1)

RESULTS

Thcre ir

lnCOrpOlatlOn rs provlOUlly

a mrrked ly rcduced pcrccn.

Vol. 6 No. 2

trgc of lympbocyto transformrtion in I0

lcpromatou. Ieprory paticnts ar comprrrd

to l0 normrl adults,

TABLE I: PI'RCEN'I' LYMPHOCY IE l'N.{NSF'OR\,IA'I'ION Ii RON,I P}tA

-S'f IM UI.ATIO\

10

10

2.8

1.9

2.62

5.24

Leprosl- | 191 !8,
I ag.z J s.zs

+

+Norma I

COMMENTS,

A moderately lowcred capacity to dc

volop allergic l€rponrer of the dehycd

type it oftel noted in lcpromrtous lcpros.r.

Sevcre! in yestig!tors hrve dcmonstratc,l

th.t lcpromatous prtients hrve e grcrtcr

severity of a defcct in rhe ability to de-

vclop delared scositivitv to cont.ct ellcr-

gcn rnd DNCB (2 - .t). 'l'he crprcity of

pcriphcrel Ivmphocytes from leprory pa-

tients to undelgo b!r9tic traolformation

on exporurc to cithcr Ptl,{ or spccific rn-

tigens of Mycobactcrium lcpra:, M. tuber-

culocis, PPI) and streptolvsin 0 is deprcsrcd

({-9). The dcpressron of the rcsponae ir

consi,Jerably lese in drug-treaterJ leproma-

tous prticntg rnd thorc wirh tubcrculoid

lcproty. Thc lorv lcvol of rerponrc to

rpecific antigenic .timulation by lympho-

cytcs from certain lcprosy patientr app.er

to b. psrtirlly rolatcd to a dcprercivc cf-

fcct of iautologour phrma. (9) This

dcpresror fector is found by Builock ct

rl (9) rvas non-dialyzrble, rtablc aftcr pro

Iongcd srorage st -2U'\ . rnd rcsistant to

herting at 56'C. and its autivitv was Iost

rt rcl.tively lorv dilutions. In l963

Cooperbend cr al (10) hrd found thet lhc

alpha globulin factrr is highly depresaed

to PilA inductd l)NA syotheris. It is

posto.rt.d rhat the plrsrna of certoin 1,a.

ticnts with loprosv rnight .ontrin rnti -

immunoglobulin antiboclics th it prrtirll!,'

block rntigrn receptor side on l-rmphocvte

urrfacc ( ll, 12). Iixpcriarrntri rvort in,

support of this conc.pt has bcen dcmons.

tretcd by Greavcs ct rl (13) who .+ere ablc

to supprcss the rrspon3e to PPI) rlmost

tot!lly irt vitro whcn seneitized human.

lymphocyte werc culturcd in the prceence

of Fab, frrg'ncnt cf anti-Jight ch:rin rnri-

bodics, Regardlcs! of tlrc eract nature of

tbc plalma deprcssor factor, it ir acccptcd

that this factor must be pr(scnt in lo$;

No. I Sample with PHA Control
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conccntrrtion, rincc itr .ffcct i. lo3t .t
low dilution in normal phame, with vcry

tow binding rffinity rincc brrt of th. rc-

tivity crn bc warhcd from lcukocytcr with

rclrtivc casc. On tho othcr hrnd, tho

frilurc of tbe normrl plrtmr to rcstorc

the " normal " rcrponsc by lcpromatrur

lymphocyter to specific antigen indicrtcd

thrt the dcfcct in i(rmunc r.sponle mrt

bc prcdominrntly if not complctcly due

to cclluler dyrfunction. It is of intcrcrt

io thir rcgrrd thrt lymph nodcr from

rcmc prticnts with lcpromatous lcproly

rppcrr to bc dcficient of lymphocytcr in

thc prrrcortical ercu. (13) Hypcrgrmmr-

globulincmir (op. IgG. ) rvith lowcring of

rcrum rlbumin lcvcl (14) with rrirc in

immunoglobulin-bctring lymphocytc! (15)

rugg..tcd tho dcplction of T-cclb et wcll

l r non-rpccific activrtion of thc humonl

immune rcrpon!c.

It ir thu! ltill urcertrio whethcr thc

doprosscd CMI in lcprosy rolcct r prim.ry

107

cclluler dofcct, qurlitetivcly, tho dcprcrtivr

cffccl of a humorrl frctor, or both, to

thr vrrying degrces.

SUMMARY.

Tho ia vitro rcsponrc of pctiphcnl

lymphocytcr from l0 prticnr with lcpro-

mrtout lcproty to phytohemagglutinin rti-

mulrtion wrr mcsurcd. All prticnta

rhowcd mrrkcdly dcprerrcd Itmphocyte

trrnsformrtion which iodircctly ildicrtcd

thc dcfcctivc CMI rncchanirm. Thc

vrriour poltulrted mechanirm wcrc coE-

lidcrcd but the most import.nt mry bc

duc to T-ccllr dlplction.
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INTRODUCTION

Toxigcnicity lcrt for C. diphthcrirc

crn br pcrformcd in 2 mcthodr:

(l) Ia vivo torigceicity tcrt. Tro
tcchnicr rrc commonly urcd :

(r) Intrrdcrmll rcst. Rrbbit or guincr

pig cn bc urd by iajcctiag rurpcarion

of diphthcrir culturc intndcrmrllt, rfrcr

5 hourr, diphthcrir rntitoxir is iojcctcd.

Anothcr dorc of brctcrirl luspcnrion i.
injcct.d intndcrmrlly in thc othor rit. ra

r control

( b ) TGrt of siaglo tubcutrn.outly.

Vol. 6 No. 2
Mey 1973

Thir tcchnic rill bo urcd whcn thc fint
technic givc doubtful rorctirn. A aormrl

guincr pig i. injcctcd rubcutrncourly with

hr3e docr of brctcrirl cultura Anothor

guircr pig ir u|cd rr I control by inj.ct'

ia3 fint rirh diphthcrir rntitoria, rnd

thrn rith thG .tmc brctrrid culturc. Thc

tdt nimrl rill dcvclop intoxicttioa' Pr-

rrlyrb rad d3rtb, but thc control .liEil
ril! b. nqrn.lJ

(2) In vitro toxigcnicity t..t; Thi.

tot wr. dcvclopcd by Dtcl ia l9+3 (l).

Tbc principlo of thit tcrt it thr dcvoloP'

zrrtrrnnnil-crn:gr{ilrt rdlnlluil
'I'LI.ETI!' 

OT CIIIA.I\IO }IAI
I!-I'IC'A.I. TECIII\IOI,OG}Y

COMPARISON OF IN VIVO AND IN VITRO TOXIGENICITY

TESTS FOR CORYNEBACTERIUM DIPHTHERIAE

Tlrn PholPothi, B.Sc. (Mcd' Tech.)'

frDpol Prn$rmpol, M.D. "

ABSTIACT

This strdy ;|! uldcrtrletr to comDtre rn in vilro rnd ln in
viyo t.xlgrnicity tcati of Coryn.brcterho dipbthcrirc. 17 ort of ll
ftr.i were mitis type (94.7%\ lnd on. rtrlin wrs int€rmcditrs lyp.

(!.3%). All grve poritivc rcaults to thc in vitro rnd ln vivo toxigeni-

city tcatr. Thrrcfore, tharc wr| | coDpl.to correlrtiot betweGtr lhG

tro mcthodr.

It w|t suggcrtcd thrt scrlrD rrbttitutG sbolld tc ured in tha

ir ritro toxigcnicity tGrt becrlsc of the siDplicity rnd.cotromict

rhon comparcd witb poolcd r.bbit scrum.

' Facuhy of Tropical Mcilicinc, Mahidol Udocrsity' Baryhoh'

'. Hcad of Department of Mineiolngy, Facahy of Mediciw, Ching Mai U oedty,

Chiang Mai.
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mcnt of linct of floccul3tion which rro

crutrd by thc rcaction brtwccn diphthrrir
toxin rnd itt homologour rntitorin in tho

rgr mcdium. Mort of therc ager mcdir

contain wholc nbbit, humu or hour

.cn. A rcrum rubttituto which compore

of coomcrcirl glycinc, twc.cn 80 rnd carr-

mino rcid crn rcphccd thc wholc rcrum (-5).

Our study i. trting to comprrc thc

tcrum rubrtituto wi r thc wbolc rrbbit

tcrum for in vitro toxigcnicity tcrt. Thc

comprriron of in vitro end in vivo toxi-

gonicity tcrn rrc rlro rtudicd.

MATERIALS ANf) METHODS

(l) Irolrtiotr rnd idontificrtion of C.

diphthorirc. Thrort rwrbr rrc rtrcrkcd

oato cyrtinc tellurirc blood rgrr ( CTB ).

Colonirl morphology ir rccordcd aad trrnr-

forrcd thc cnlturc to Locfflcr rhnt medir.

rtrincd, rnd examincd with microrcopc.

Culturc on Loofflcr rlant mcdir rrc

urod for crrbohydnto fcrmcntrtion includ.

iog glucorc, rucrorc, rnd ttrrcb. H!mG'

lyrin production rnd pclliclc formrtioo rre

rlao tcrtcd,

(2) I! vllru torigedcity t.3t. In vitro

tori3caicity tcrt of C. diphtbcrirc rrc tcrted

:ccording to thc mcthodr of Frobirhcr (6),

KiaS (2) rnd Prnonr (4). 'I'he toxigcnicity

tlrt rtrr comPos.d of two prrtt 3

l) Brrl mcdium (6)

Protco.G poptonc (Difco) 2 gmt

Grrnulrr rgrr 1.75 gmr

Vol. 6 No. 2

Sodium Chloridc, C,P. 0.25 gmr

Dirtillcd rrtcr 100,00 ml.

2) Scrum lubltitutc (5)

Crsrmino rcidc (Difco)

Troen 80

Glyccrol, C.P,

Di.till.d w.tcr

lgm
I ml.

I nl.
100 ml.

Thrcc pcr ccnt of .t.rilc nbbit rorum or

acrum rubrtitute ir rddcd into thc b$rl

mcdia bcforc uscd. Thc diphthcrir rnti.

tcxin ( Swir Scrum rnd Vtccinc lottitutG

Bcrnc ) ir 500 uniF/ml in thc prpcr.trip

in thr toxiginicity tort !tr. Roulr of

thc toxigcnicitt tctts rrc cxrmincd rftcr

2,1, 48 rnd 72 hourt. Thc poritivc tot
givcr prccipitin linc bctwccn thc culturc

lino rnd the .trtitorin rortcd filtcr prpcr.

(3) Rrpid in vitro torigenicity t.st. Arti-

ficirl thrort rwrbr contrining diphthcrir

brcilli wcrc ulcd in thi! rtudy. 'fhc rwrbr

roro rtro.ked ooto thc .ntitoxin mcdir rr

doscribcd rbovc. Aftcr 18-72 hourr, prc-

cipitin lino occurrod if thcy wcro Poritivc.

(4) In vivo toxig.nicity tGtt. 'I'hc intn-

dcrm.l tctt mcthod it urcd in thir cxpcri-

mcnt. Norru.l rlbioo rrbbitr rrc chcrca

bccrurc of thc hlgc numbcr of culturor.

Thc brck of nbbit io rhrvcd rnd injcctd

intrrdcrmrlly with brctcrirt culturd (tur-

bidity - McFrrlend tubc No, 3), Aftcr 5

hourr, 500 unimfml of diphthrrir tntito-

rin ir injcctcd iotrrv.noutlt into tbc mrr-

3inrl ur vcin, thca brctrrirl rurpcnrioa ir
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injcctcd intrrdcrmrllt into.noth.r porition

er r control.

Aft r 24,48 end 72 hours, r nccrotic

lolion cen bc rccn et thc first injcctioo

rnd no rccrotic lerion rt thc rccond point

of thc injcction whcn it ir r toxigcnic

ttnin. If no rcaction ia both ritcr of

injrctionr, it ir.r lontoxigenic rtrrinr.

RESULTS

A totrl of l8 rtrrin. of C, diphthcrirc

wcrc iroht.d, 17 st!.in. wcrc mitir type,

oqc rtrein w.. intcrm.diut ttPc. Onc

rtrrin of C. x.roait rtrd oac rtnin of C.

proudodiphthcriticum wcrc rlro irolrtcd.

In thc hcmolyrin production tcrt, l3

rtniar (76.5*) of mitir typc rro poritivc,

4 ltrrin. (24.5%) .rc negrtivc.

For thc in vitro toxigcnicitt tcrt, rll
17 rtrrinr of mitir typo grvc potitivc for

both r.rum rnd rcrum rubrtitutc rgrr in

,i8 hourr. Thc intcrmcdiur ttpo grv.

po.itivc for both mcdir rftet 72 ho'trr.

C. xcrorir rnd C. prcudophthcriticum

showcd ncgrtivo rcsult in thcrc mcdir

( sca IIDIC r 
'.

All 17 rtrrinr of mitir typc rnd onc

rtrrin of iotcrmcdiur rypc grvc prccipitin

linc rfter 48 hours rnd bettcr rctultr rfiar

72 hourt. Whon thc notmtl thrort

swrbr, mixcd with diphthcrir brcilli, rro

rtrcrhcd on CTB egrrs. 1'hc diphthcrie

brcilli could bc irolrtcd ia rll rpocimcor'

Tbc intnd.rmd toxiScDioity ttat it
poritivc for rll l7 strril! of mitir typo

rll

with thc dirmrtcr of nccrotic lclion 5-8

mm. Onc rtrein of iotcrmcdiut typo rho

gryc poritivc rcrult with e dirmotcr of

necrorir 4.5 mrn. Howovcr, C. rcro.rit

rnd C. prcudodiphthcriticum rrc ncgrtivr

for this tert ( rcc Trblc 2 ).

DISCUSS]ON AND CONCLUSION

Tcrt for hcmolysin production uring

huoro rcd blood cclh revcelcd thrt 13

rtninr (76,5%) of mitir typc wcrc poritivo

rnd 4 ltrrin. (24.57.) wcrc ncgrtivc.

Thrroforc, hcmolyrin production wr. aot

the chrrect€riltic Pr.pcrtt of Ditit ttpc,

it crn bc found in thc othcr tyPcs (7).

Tbc isol.t d diphthcri. becilll fion
hf.cted prtients in Nekorn Chianj Mri
llmpitil fron 196t'f969 tcrc mostly

mlti! type ( 94.4% ) rnd only 5.6 $ rcrc

irtcrmedins type.

All 17 rtninr of mitir typr rad oar

s[rin of intcrmcdiu! typ. Srva poritivc in

vitro toxig.nicitt r..t on both scrum rnd

rcrum lubrtitut. rntitoxin rgrr; Tho

disrdvrntrgc of uring poolcd nbbit rcrum

is tho hcmolyrir of romo orthrocytcr giving

rirr to high conc.ntrrtior of iron. Whra

thc conccntretion of iron morc thrn l.{
mcg/ml will dccrort tho production of

dipbthcrir cxotoxin ( 3, 5 ). Thercforc,

scrum rubrtitute ic ncommcndcd for in

vitro torigcnicitt tc!t.

All stni of diphthedr brcilli ir
.rtificial thrort 3tabr grt. DosiffYG tctts
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for rrPld in vitro torig&icity tort in 48

Lourr. It lt ruggetcd thlt I nPld iD

rltto torigGnlclty t.st mry b. plrformGd

in ordcr to rcdlce tbc tim. for itolrtion'

Vol. 6 No. 2

When compcrcd thG in vitro tctt tlth
the iltndcrm tdt, it trs lotlcod thrt

thc in vltro tett trs morc pnctlcle in r
rmrll hbcrrtory tbrn thc ln rivo onc.

Tablc 1.

Compariron of the ured of terum and rerum rubrtitute in In Yitro

toxigcnicity tcrt'

S€rum subrtitutc

24 hrs 18 hrs 72 htr

Mitir

Intermcdius

C. rerosis

G. pseudodiph-

theriticum

Mitir
IntcrrDGdiu.

C. xcrorir

C. pscudodiph-

thcriticum

No. of

test rtrain

No. po!itivc in

Yitro toxigenicitY

No. pocitivc

intradcrEal test

17

1

1

1

+
+

T)ble 2.

Comprriron of in Yitro and in vivo totigenicity tcrt.

17

I

No. or 
Itcrt I

rtrain | 24 hrs

-!

1

-T-

+
+
+

t7

I

l7

I

I

I
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DE'I'ERMINATION OF

Veena

Aunop

Prnja

INTRODUCTION

.Llthoo8h ths rpecific gnvity of whole

blood or ir ccll fractionr crn be detcr-

rnined by dircct weighing of r givon vo-

lurtr: tho indirect methods etc ptcfcrrble.

The principlc of th. indir.ct mcthedt

dercribed ( l-4) conrirtin3 of prcparing r

serier of liquidr of vrrying rpecific grrvity

on thc rurfaco of which e dtop of blood

or ccllr ir rllow to frll from . Pr.dctcr-

miled hcight. Vrtiour equcous rrlt aolu-

tionr rnd orgrnic solvcntr including chlo-

roform, bcazol, bromobcnzcnc, rylanc, rtrd

coppcr tulfrt€. Onq of tho mothod dcr'

cribcd by Rcznikoff (5) ir luitrbl! for th.

DENSITY DISTRIBUTION OF RED CELL

POPULATION
By

Sintrrnuo. !.Sc ( Mcd. Tech. ) '
Ticnsripojrmrrr, M.D. "
f,ulrpongr, M.D., Dip' Amer. Bd. Pcd' 'r'

ABSTRACT

deteroinltion of tbc rpccific grevity of rcd

collr bocrusc of the liquidr used, bcazyl

benzortc rnd cottonacd oil, dirrolvcr en1

of tbo coEltituen$ of the rcd celll or hev-

ing roy chemical or phycical tctctioa with

the corpulclcr. Brlantinc rnd Burford (6)

hevc uccd mixturer of phthllrtc csterl to

tcprrate Protozos, mammalirn cellg and

brcterir prrctically frce of the lurpending

medium. Dgnon rad Mlrikovtty (7) uti-

lizcd thc ebove mlthod in tho dctertnilr-

tion of the dcnsity di8tributioo of rcd ccll

population. Wc wirh to roport our find-

ing of dcnrity dirtribution of rcd ccllr

populrtion from normsl hcalthy rdultr,

A sinrple microcrpillary method for thc doterminrtion oI the

dittributiot of red ccll populrtion titb aifferent dcnsity ( may be of

different rgc ) is d€scribcd. It is higblr reproducibl., cary to p€rform

rnd irexPersiye. It mey bo used in the tuture for th. st[ay of ccll

aging proccrs or cellulrr hydEtiotr,

' School of Medical Technology, Chiang Mai Unioersity.

" Intern, Bhumiphol Hospital, Banghok.

"' Department of Pedianic, Faculty oJ Medicine, Chiang Mai Unioenity



ll6

MATERIALS

Mcthyl phthattt. (rp' gr; 1.189) and

din-butyl phthalatc (ap. gr. 1.0416) wcrc

urcd to prcprrc stock solutioa of spccific

Fluid in gms. Specific

gravrty

Vo!. 6 No. 2

grrvity rrnging trom |,062 to 1.138, with

incrcm.nts of 0.00{ (Trbb I). Tho

rtock colution rre stor.d in brown bottler

with gbsr stopp.rr at room tcmpcratura.

Fluid in gms. Specific

gravityII

TADLE I. Proportion of di-n-butyl phthalate (ffuio" I) and methyl phtha-
/\

late (fluid II/ used in preparing the battery of separating fluid.

II

3 4.0

3 6.0

3 8,0

4 0.0

4 3.0

4 6.0

+ 8.0

5 i.0

s +.0

7 3.2

7 0.0

63,3

6 0.0

5 7,8

55.6

5 2.0

5 0.0

4 6.2

+J.5

1.138

1.13+

1.130

1.126

1.122

1.1r8

1.114

1.110

1.106

1.102

1.098

1.09+

1.090

1.086

1.082

1.078

1.07 +

1.070

1.066

1.062

DE'TERMINATION OF DENSITY DIS.

TBIBUTION OF RED CELLS

Approximatcly 2 ml. of freshly drawn

EDTA-treetcd blood wcrc urod. The tip

of r capillary tube ( for microhcrnrtocrit

dctcrmiartion ) ir dippcd into tho .cprrrt-

iog fluid uDtil lpprorim.tcly 5 mm. of

fluid column ir obtained. A scrics of cr-

pilhry tuber containing columnr of sopa.

r|ting fluid with differcnt rpecific grrviry

erc prcprrcd rnd placod horizontrllt. Eich

crpillrry is then filled with blood rrmplc

uotil thc uppcr lcvel of thc oily liquid ir

rbout l0- 15 mm. from the other ond of

thc crpillery tubc. Thc dry cndc of the

crpillery tuber rrc roalcd by thc modcling

clay and ccntrifugrd for 30 minutcc rt
12,000 xg in r microhematocrit ccntrifuge.

Aftcr ccntrifugation, thc pcrcentago of rcd'

ccllt th.t havc pused throuth th6 !.pr-
rating liquid is calculated ( tho columnr of

rcd cclis bclow rnd abovc thc rcprntint

6 0.1

63.1

66.6

69.1

7 2.1

8 5.6

8 6.5

92.1

8 8.3

9 0.6

4 1.0

3 8.0

3 5.0

32.0

29 .0

27 .0

2+.0

21.0

1 ,t.3

I l.)



Dbtribution pattorn of rcd ccll popu-

TABLE lI. Perccnt Distribution of rcd €ell population (Healthv adults )

A : % of red cctl population higher dcnsity than the givcn spccific Sravity.

B - % of red cell population with density betwecD 2 given specific gravi'

tie! aa shown.
rt

: may be error due to technical difficultes in one eample.

Mry 1973

fluid cqurl to 100 pcront ).

RESULTg

COMMENIII
'Ihir mcthod ir highly roproduciblc

with only minimal vrriationr whcn lcft at

tcmp.rrturc up to 5 bourr (7) or 37'C for

60 minutcr. Rcpcet oxrmilrtion onc wocl

lrttcr rlso dcmomtratcd onlv minot dif-

rL7

lrtioor obtrincd fron l0 normrl halthy

adulr rre rhown in tho following trblo.

fcrcncc from tho firlt cxrnination rcrultr.

Drnon (7) har rlso found tbrt rcd ccllE

bocomc hrvicr ( rpproximrtclt 0,00t in 5

houn rt room tcmpcnturo ), This rrtifact

crn bo rvoidcd by kcoping tbo blood nm-

plo rt 4'C rnd lct it rirnrl for r fcw mi-

Specific

gravity

A B

Mean S.D, s.E. Mean s.D. S.E.

1.126

1.122

1.t 18

1.t 14

1.110

1.106

1.102

r.098

1.09+

1.090

1.086

1.0E2

0

r.2z

1.31

9.+7

23.9 S

69.55

90.20

98.70

98.7 5

99.45

0

0

rt

0

1,26

0.8 8

9.8 9

18.08

20.59

9.7 4

0.7 1

0.7 |

0.37

0

0

0

0.4 0

0.29

3.13

5.7 2

o.)o

3.0 8

0.22

0.22

0.12

0

0

r.z2

0.+7

5.8 9

t+.21

+5.60

20.6 5

8.5 0

0.0 5

0.7 0

u.) 5

0

t
1.26

0.7 0

5.9 6

12.99

9.3 +

t+.7 9

9.7 +

0. l4

0.7 5

0.37

0

0.40

0.23

1.99

4.1 I

2.96

4.6 8

3.0 8

0.0+

0.2+

0.12

0
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i-nutcr to rcrch room tcmpertturc btforc

ccatrifugrtioa, In our hrnd, thc €Gnttifu'

grtion timc of l5 ninutcs ir tdcqurtc.

Thc rcrult obtaincd from uring tbc mo-

dolin3 chy to rcrl tho hcmrtocrit tub.

rnd thoso uring hcat to setl the tubc arc

th6 arme but tho formor methad i! t$ore

feasible,

Our unpublirhed rcrultr ildicrtcd thrt

it ir inportrnt to crtrblirh thc normrl

dirtributiqn curve in differcnt age troup..
Thc elfcct of blood ccll regcnerrtion lrte

mrt phl r rolo cincc it i! known thlt
thc rpccific aravity of rcd ctllr incrcrsec

with their rgc. This method mry be

ut{ul not only to estimitc thc Pcrcentage

Voi. 6 No" 2

of young rcd ccll populrtion but probrbly

thc .ff.ct or dcgrce of intrrcclluhr hy-

drrtion.

SUMMARY

A simplc mcthod for tstimrtion !I

thc porc.nt dirtribution of red ccll popu-

l.tion with diffcrcnt deority ir dcrcribcd.

An errmplc oi tho rcsulr obtrincd from

t0 herlthy adultr rrc illuttrrttd.
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INDUCTION OF ENEMIA IN SHEEP AND RABBIIS
BY PHENYLHYDRAZINE

Prrrong foonrnrr.tchridot, B,Sc, (Cheo.), M.Sc. (Biocbcn.)'

Mrltr.€ Sutlrjlt, B.Sc, ( Cben. ), M.Sc. ( Biochcn. ), Ph.D. ( Bloch.m, ).

ABSTRACT: Fiye sheep snd twenty rrbbiis wcrc subrectod

to phenylhydnzlne Intrrperltone.l Injeciions. An injectiotr dore of rp-

proximrt.ly 3.0 ng, per Kg, body weigbt wrs uscd. TbG 2.5 % phsnyl.

hydrrzine rtcrilo solutiol rar idminirtcred crcry day for sheep and

cYery tto-dry for rrbbits. Hcmoglobin concantritior rnd hemrtocrit

of the .xpcrimotrtd rninrls rere dctormined. It wrs obsGrvcrt that

pbonylhydrezlne cruscd a 671 rnd 59 * decrere gfter rdminlrtntlonr

for 28 drys and lE days ln shcep .nd rrbblt! respoctivcly. Erythm-

poletic rctlvlty lr th6 rtrcmic plarmr filtrrtc of ihG exporime rl .tri-

mrk rssayed by Fo 59 Incorporetion motbod wrs in the rergo of 0.07-

0.09 Cobrlt Unlt pcr mg rctorl weight.

INTRODUCTION: Ancmir ir ltill will be rcportcd and Grthropoi.tic rctivitt

rn important 2roblem in Thrifund. Con- in their ancmic pl.tmr filfrrtc will br

ditionr of rmmig crn be.invcrtigrtcd in reuyed.

rnimrl modcb. Anemia in rnimrlr cen MATERIALS AND METHODS

bc rrtificirlly induccd by blceding, rdmi. A. Anlmds: Fivc mrlc rhcrp wcighing

nistntion of rome chcmicel rgcnta, or from 30 to 40 Kg, 3-5 ycarr of egc rnd

drug, e.g. trinitrotolucno ( 1,2), phenrce. 20 rabbitg in both rcxer wcighing from

tin ( 3,4)' primrquinc (5) rnd phcnythy- 2-5 Kg, 1-2 ycrre of rgc wcrc urcd in tho

drrzino hre bccn commonly urrd on thir cxPcrimcnt. They wcrc locrlly bought in
purporc for r loag tiec. Ancmic phrma Chirng Mri, Thrihnd.

of thc cxporimontrl rnimrlr bccomo a B. Chomlcrls: Phonylhydruino hy-
good roucc for prcprntioa of orythropoic. drochloridc wr obtrincd from M.thclon
tin. In this prpor, thr hcmrtologic cffcct Colcmrn and Bcll, Norwood, Cincinrti,
of phonylbydnzir in rhcop rnd rrbbiu U.S,A. Sodium chloridc wlc ttlcn from

' Departmen oJ Biochamietry, Facalrf of Metticina Chiang Mai ltnioenity.
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City Chcmicrl Corporrtion' Ncw York,

U.S.A. Cobrlt chloridr l QoQl2 6H20

crystrlr wrl obtgincd from May rnd Brhcr

Ltd., Dugcnham Enghnd. Fc59 rr fcrric

chloridc nr dircctly purchorcd from thc

Radiochcmicel Contor, Amcrrhrm, U.S.A.

C. Preparation of Phenylhydrazin€ -

Ancmic Plesma: Thc shecp snd rabbir

were intrrperitonorlly injcctcd s'ith 2.5%

.tcrilc rolution of phcnylhydrazinc hydro-

chlorido uring mch injcction dorc of ap-

proximrt. 3.0 mg. pcr Kg body wciSht,

The iojcctions rvere pcrformed every day

for rhecp and evcry two-dry for rabbitt,

The animrl blood wrs frequently drrwn

for detcrminatioos of thcir hcmoglobin

conccntrttion and hemotocrit comparcd

with the normal valucs. It took 28 in-

jcctions for sheep and 9 injectionr for

rrbbits. Aftcrhcmoglobin concentration

Ind hcmrtocrit decrcascd belorv t0 grn 7q"

rnd I5 volS resPectively, thc shecp vcrc

vonously bled and thc rabbits wcre blcd

by cardirc puncture. 'l'hr whole blood of

crch rnimel wrs poolcd uring ACD solu-

tion ar en eoticorguhnt rnd the phsmr

wss collectcd, Thc encmic plarma would

bc used for ro eryhropoictin study.

D. Prcparation of Atremic Pl.smr

Filtrate; Tho prcPlrstion of ancmic

phrmr filt.atc (APF) wrs dooc by thc

mctbod of Rembrch ct. al. (g). The pH

of thc ancmic plasma, 3,5 litre! from

Vol. 6 No. 2

chocp rnd 500 ml. from rebbitr, wlr thcn

adjustcd to 5.5 with lN HCl" boilcd for

l0 minutcs and finally filtercd Tho

rncmic pl$ma filtntc wrs dialyzcd rgrinst

dictillcd watcr et d'C for 24 hourr, rnd

lyophilizcd.

E. Determinatlon of Hcmoglobin Con'

centration: Exectly 0.02 ml of thc animrl

blood wer pipcttcd by r miclo-pipottc.

Five ml of cyanomothemoglobin solution

of l)rabkin'c solution wcre addcd rnd

thoroughly mixed. 'l'hc optical dcnsity

wr! mcasurcd rt 540 millimicron comprred

with strndrrd voluo, ueing r Baurch and

Lomb Spectronic 20'

F-. Detcrmlnrtlon o{ He8atocrit: Tho

animel bleod w.! dr.wn eod phccd in

halanccd oxalrto tubc. Fcr the micro-

hemltocrit dctcrmination method"thG

blood was fillcd into thc serlcd crpillrry

tubos approximrte thrcc-fouths of totrl

volume of tubes. Thc tubes lverc contri-

fugcd by a Sorvall angle ccotrifugc with

speod of 3,000 rpm. for 5 minutcs 'fho

hematocrit in volumo 7" wls dotcrmilcd

by r Micro capillary Rcadcr, rnodel C'R'

G. Biologicd Assny of Erythtopoictic

ActivitY

Thc erythropoictic tctiYity e's" wr8

modified from tho mcthod of Grrhrm (10'

tt), uring techniquc of rrdioirotope iron

incorporation into red cclls, 'fhc method

rcquir.d .t lerst 4 albino r.te pcr grouP
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for tcsting mltcrirlE and with two rc'

meining group for a control NSS rolutionl

rod s cobalt chloridc standard solution (8)'

Thc orythropoictic ectivity wrs cxprrsrcd

in Cobrlt Unit2 pcr mg rcturl weiSht.

'EXPERIMENTAL RESULTS

Thc timo rorPonsc of homoglobin

concentrltion !od h.mctocrit in shcop lnd

rabbita to phcnylhydrazinc hydrochloridc

ir ghown io Figure I eod II respcctivcly'

From Figuro I, it wrs found thrt lfter

rdminirtrationr cf phcnylhydrrzinc into

shccp thc hcmoglobin conccntrition rnd

hcmatocrit obvioutly and rrpidly dccrcncd

trom thc .tertinB d.y to dry 8, rnd thcn

grrdually chrogcd to r platcru lcvcl. 'Ibc

hemoglobin concentrttion droppcd from

15.5 gm% to 5.0 gmS; and thc hcmrto'

crit from 35 vol% to 13 vol%. Thc

rcduction wrg about 67 /.. Similrry, in

Figurc II, thc hemoglobin conccntrrtion

rnd hcmrtocrit in rabbits werr 59 % de-

crorscd aftcr totel administrationt. Erythro'

poictic rctivity in tht rncmic pbrmr fil'

trlto of borh shcep rnd rebbitl rcrycd

war 0.07 end 0.09 Cobalt Unit pcr mg'

rcturl wcight, rcrpcctivcly, rt lhown in

Trblc L

r2l

Whcn rll phenylhydrrzioc injcctionr

wcro donc, somc rncmic rigns in tho cx-

porimcntrl rnimalr. cg., pllc oycr, lclr

rctivity, wcrknclt, end losr of rppotitc

wcrc rlro obscrvcd.

DISCUSSION

In thir cxperiment, it hu bccn rhown

thrt phcnylhydnzinc cffcctivcly induccd

rn ancmia in shcep aod rrbbit!. Tho hc'

moglobin conccntration rnd hometocrit

continou!ly dccrclcd during injcctionr'

Tho vrlucr bccamc nearly cotllt.nt on

dry 18 for rhccp rnd on drt 12 for rtb-

bit!. Tho plott bctwc.o hcmoglobin con'

ccntrltion tnd hcmstocrit sglinst thc in'

jcction timc showrd I good corrclation in

both hindr of raimetc. The diffcrcnce in

thc figures bctwe.n thc rhccp and tho

rabbitr might dcpend upon tho blood com'

position, such as pl*mr protcins, rcd cell

number, end totel blood Yolumc'

Thc Plarma filtratc of both rhccP

and rabbits showcd thc prescncc of rn

.rythropoi.tically rctivc rubrt.ncc' Ar

rcportcd by othcr invcstiSrton (12)' phc'

nyldnzinc wls rhown to sccondrrily rffcct

rhc crythroPoictin production by inhibiting

th. rcspirrtory mechenisrt. Ancmia or

r NSS ralztr'or - lVo nnnt sallne soltttion;0.85% NaCl solutiort'

2 Orrc Cobelt unit is equal to thc erylhropoieric aclio;ty by which 5 micro molcs of

CoClz. HzO as a t{ta| ttose (8,12), is iniected into ttaroed rcte' lt' th;s ;nt)estigation

one Cobalt Unit is equivalatt to 7.76 percent of Fese incolqrutiom'
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hypoxie duc to phcnylhydrazino injection

incrcases thc crythropoictin synthcais,

'Thir wes coofirmed by our oxpcrimcnts.

The injection dore of phcnylhydrezinc

inveatigalcd in this cxporimcnt ir quitc

luirrble. If highcr dose wrs uscd, it
ceurcd thc enimtls suddcn derth. lt uar

rlco obrcrvcd thlt thc rf,ithdriwn blood

wrs carily hemolyzed, thcrcforo, it ougbt

to bc immcdiately ccntrifuged aft.r with-

drewing to rvoid thc hcmoglobin contanri-

Vol.6 No.2

nrtion and to m.intrin Ligh biologica!

rctivity of crythropoictin in thc rample.

Thir preliminrry rcport on induction

of rnemir in animalr by using phcnylhy-

drtzine mry bc a tcchnicrl guidc for thotc

who want to study ancmie in rnimal

modelr. Other lindc of enimals euch ar

doga, goat!, rnd molLcvr u,hich rro rvti-
Iable in our country could bo cmploycd.

I'hc ancmic plaemr obtaincd ic urcful for
crythropoictin rtudi.r.

Erythopoietic Activity

(cou"tt Uoit. per mg. actual weight)

Table I. Erthropoietic Acitivity in

Prepared from plasmas of

Pheny lhyd ra z i ne,

Ancmic Plasma fittrate (AeF )
Sheep Rabbit

o.o7

Anemic Plasma fittrate (.Aef )
Sheep and Rabbit Treated with.
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(1951) and Goldmen et rl (!960) dctccted

thc antibody rcspor,se to invaeivc rmocbe

by a fluorescenc labeled antibody technic.

A complement fixation test Nas lucceEs-

fully done b,r' lilsdon - Dert and Maddieon

( l9-s2 ), KesseJ et 8l ( 1965 ), and Krupp

rnd Porvell (1971). 'lhe indircct hemag-

glutination rcst wrs iDtroduced by l(osscl

et al, (1961,1965) ood l,euic and Kcsscl

(1961). Lntei, mod ficrtion of the indirrct

INDIRECT HEMAGGLUTINATION TEST

IN

ATilOEBI' LIVER ASSCESS'

Sichonpoo Postsiri, B.Sc. (Med. Tech. )"
Chirssrk lihamboonrurng, M.D. , M.Sc. , Ph.D. "r

The definitive diagnosis of amoebic disease has depcnded upon

the uIequivocal deinonstrstion of Entamoeba histolytica organism

coubled with the presencc of thc kno$n clinical srmptoms and signs

of amoebirsis. For numerous well-known rersors, the demonstntion

and identificrtion of E. histolyticr msy bc difficult, with the result

that either frlse-negative or frlse-positirc clnclusions may tre drawn

regarding its prelence. Serologic dctection of amoeba antibodies

should bc useful supplements to thc above diagnostic Dre&sares. Much

effort and corsidersble progress in this dircction bes been made for

nranv decades.

Serologicel test havc bcen used b1'

geveral workers to dctcct tlrc antibody

rcsponsc of psticnt rvith amoebilsis. 'lhe

dctection of rmoeba immobilizing antiboclr'

wae cmploycd by Cole snd Iicot ( 1953 j,

Ilirgi and IlucnteJlo ( 1961 ) and Zaman

(1950). I rnmunodiffusion rvas per.formcr.l

by l\{ad,Jison and I!,lsdon -l)ew (1961 ),

Siddiqui ( 1961 ), nthchley ct al ( 1963 ),

antl Krupp and Powell ( 1971). Goldman

' Part of this wtrh hqs been sul'uittctl to the F,ralty of lledidne in parrial fut-
{ilnent af the rcquir'?ne ts for thc l}..9c. Degrce. 1'll|ed. Tech.:

" School oJ trIedical Technol'tgy, Chiang fuIui U tersity,

"' tlssislant Pfticsslr Departinott of l,.trasitolt.'g ), l,'u lty oJ trtedicine, Chiang trIai
(.initersit!.
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homrgglutinrtion tcst for tmocbilsir wrs

conducted by Krupp (1969' 1970)' rnd

Krupp and Powell (1971).

Tho prcsent studY, c:rricd out at

Dcprrtmcnt of l\{cdicel 'fechnology' wrs

dcrigned to detcct thc antibody rcsponrc

to rmocbiasir by a mic ro- ind ircct- hl.m!g'

glutin.tion test using scrr of patients ad'

mittcd to Univcrsity Ilo.Pitrl, lrecuity of

Mcdicinc Chieng Mai University with tho

clrnicrl dirgnosis of amoebic livcr ebrcess.

Mrtcrisls tnd Mcthodt

Sen

'Ihe serr includcd in this report wero

obtrincd from thc patients edmitted to

thc mcdicine ward, Dcpartment of Inter-

nrl Medicino with clinically dirgnosod

rmocbic livor absccss. Pus sample drrwn

from the absccss and exemined micro.

scopically by culture were rll negative for

Entamoebr histolytica trophozoites. Con-

trol gcra wcre obtained from 10 hcalthy

perrons and 20 patients tdmitted to rhe

modicine ward with diagnosis nol rel!ted

to hcprtic diaeeser.

Antigon

'fbe antigen rv:rs gencrously provided

by Dr. Richard Re€vcs, I)cpartmcnt of

Biochcmistry, tr{cdicrl Ccntcr, Louisi:na

Stato Universit"v, Lr.S.,\, 'l hc anti.qon

was prcprrcd by grorvin; IJK.B. Strain D

histolyticc asenicoily in Il'-S-l \{cdirtm.

A euspension of aPproxituately one miliion

Vol. 6 No. 2

rmcb:e pcr ml' was lyophilizcd end mailcd

to thc author. Bcforo use thc antigen wsr

rcconstitutcd rlith ssline at the originel

conccntr.tion, rnd stcrtd in 0'5 rnl.

emounts at -20'C. This antigcn, recons-

titutcd with srline, was furthcr dilutcd

with phosphatc buffcr erline (pH, u.{) to

1: 10 dilution for ure in the tcst.

Shoep cells. Shccp blood wns collected

ascptically in an cquel volumc of Aiscvcr's

solution. Ccils werc lept in the rcfrigcra'

tor at +'C. for 3 days. In prcprration

for trnning shcep red cclls wcrc wrlhcd

thr€c times by ccntrifugation in phosphatc-

buffered salino (pl{ 7.2) aad a 2.5% sus"

pensioo wrs made aftcr the final washing.

Tenning. A frcsh solution of tsnnic

acid (1:1000 W/V) in saline rvas preprred.

Beforo usc the solution was furthcr diluted

to thc coocentr.tion of I : 20,000 \rith

phosphate-buffcrcd saline (pl{ 7.2). [qual

volumeg of 2.5/o susprnsion of orythro-

cytes and tannic acid soiution were com'

bincd in a flask lod gently rotated at 37'

C, for l5 minutcs. Aftcr trrning, thc

cells wcro rvashcd trvicc in phosphatc-buf-

fcrcd saline (pl{ 7.2), and thcn dilut.d to

2.5$ in phos2hrtc-buffer saline ( plf 6.4)

for scnsitization.

Sensitization. -(cr,sitizrrtion rvas carried

out by gentic rotttion at roonl temPcla'

turc, for 30 minures cf 1 volu:ne of anti-

gcn dilution (l : 10) in phosphrtc buffelcd
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saline, ( ptl 6.4) rnd 1r'olume of 2.591,

tanncd erytlirocytes. Normel rabbit scrum

war ur.d ae I stabilizer in thG telt, and

wis activ^ted and absorbcd with shcep

cclls brforc usc. Sensitized er-rthtocytes

rvcrc rvashed twice io 19l. norm:rl rrbtlir

scrum in phosphate- buffertd salinc (pll

i.2\ antl a 1.5% solution of scnsitizcd

cells was prcpared after the fiorl wzshing.

Test systo*1

'l'hc test wrs performcd in thc test

tube according to the method of Crmpbcll

et al (1961). Serial trvo fold diluticns of

antirera ( positivc control. ncg.tive control

and tcltcd sera ) rrere mlde. Fiftcen test

trrbes ( l3xl00 onr ) .';erc placed in erch

rorv in a r:rck; 0.5 rnl of l% Nornral rrb

bit scrum diluent v'ere Pip€tled into tubee

1 throrrgh l5; 0.5 ml of undiluted, nhcep

- rod - blood -ccll-:r bsotb.d znti€crum \terc

pipetted into tubc l. 'l'he content in tube

lvcrc mixed end 0.5 ml from tubc l dis'

penscd into trrbe 2. Trvofold seriat dilu

tion8 rverc continued through tubc 15,

and 0.5 ml discardcd from tubc 15 aftcr

mixing. By this dilution schedulc tubc

15 would containcd r l:32,723 dilution

of antigerum. 'l heresfter 0.05 ml of e

1.5% suspension of sensitized cclla wcrc

addcd to cach serum dilution; Thc tuber

were scaled with prrafiim, and thc rack

shakco thouroughly for 5 minute and

allowcd to pattcrn for scvrrll hou.s rt

toom tempcraturc;

r29

Resultr

Ser;r from 56 peticnts who werc cli-

nicrlly diagnosis to be amoebic livcr abs-

cess .,rere studied. Sorne pue samplcs

drasn from the abscelsca were cxamincd

for E. histot!tica rroPhozoitc but no

:rmoobae rvere fcrrnd in tbe exlldate. Thc

frequency disrribution of the tirer of hc'

migglutinrting-anlibodr levcls is displayed

in thc 'l'rblc. It appo:rrs thit the distri-

bution is variabic. 'l'iters of 1:1024 wcre

more frcquent. Howcvcr, l4 serum s'm-

plcs had hemagg lutinet in g - aotibody tircrc

over 1 : 32,728. lt wes observed that 50

out of 56 serum samples or 1i9.3% reverled

hcmagglutinating nntibody. l-o antibody

rr:rr detccted in the rcmlining lcrum

srmples.

Io the control Sroups, sers from 30 pcr-

sons wcre studied. Stool exerninatjons were

p:rformtd on orch individurl. Neither E'

histolytica cyts nor trophozoitc was found

in thc sample. History of past experienco

rvith amotbiesis were takcn rnd no evi-

dencc of previour infection wre dircovercd-

'fhe rcsult showcd that tlre scrum frorn

l0 healthy persons had no entibodics,

Ilorvcvcr, I out of l0 hcalthy pcrson had

low hemagglutinating antibody titer (1r32)-

In thc group of patients with concurrent

inlcction, it was found thrt 5 of 30 pcr-

sons had antibodr response to E' bistoly'

tica. Onc patient who was ill with cbronic

rcnal failurc had a titcr of l:512. Anothcr'
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who \trs rdmitted to thc hoepit3l \tirh thc

compl.iot of jrundice hrd thc titcr of

l:1024. Thc remaining thrce person had

vory low titcrs (l:2). Overall 70% of the

control Sroup with no dcmonrratrlc clinical

rmoobiasis .rcrc naSetivc for hemrgglutina-

ting antibody in the scrics.

Discuesion

'fhc tr.ditionel rnd herctoforo mort

tclirblc mcthod for tho dirgnoris of rrnoe-

birsis h:r becn thc rocov(ry of the ctiolo.

gical agcnt, Entamooba histolytica. Ior

irtcrtinrl rmocbirsir, thc rpproach ir feari-

ble, howcvcr if dir3norir wcrc to dcpend

rolcly .on thc d.toction of thc prresrtc,

mogt cascs of cxtrrintc!linrl rmocbiasis

would bc ovcrlookc.l, 1he derirabiiity of

r scrologic tc!t for extrrintcrtinal amoebia'

rir has pcriodicrlly !timulrt.d invcrtiAltorr

to propoac nclv Procedures for thia pur-

pose. From r rcvi.w .f th. lrrcratura. rt

apporrr thrt the indircct hcnr xgglutin at ron

tcst is widcly acccpt:d and employcd in

mrny lsborrtoric. 'lhc test is contidcred

ro bc tho most scoritivc and specific onc,

Kcalel ct rl (1965) rcpotrcd 100 per cent

positivity by thc indirect hcnrrgglutinarion

tort in catas of tmocbic livcr abrccss nno

98 per ccnt in casca of rcuro rorocbic

dyscntcry. Cnly 1.5 per ccnt of the abr-

ccsE cares rnd 7.6 pcr ccnt of ecutc rmoc-

bic dyrcntery c!s.r grvd frlrcly ncgrt ivo

crrultr uring the teat in a series roporced

Vol. 6 No. 2

by l\{addiron ct al (1965). Ililgrrm et al

(1966) obtaincd poritive iodircct hcmrgglu-

tination tcrts in 96 pcr crnt of crsc! of

ebsc:rs rnd in 82 pcr ccnt of tmocbic

colirir. 'lhe rcsult of the etudy of prrkash

Orn et al (1969) revcrlcd thet ail of thrcc

cascs of intcstioal rnoebiagir with amocbic

hepatitir grvc potitive indirccr hcmrgglu.

tinarion tc.t3 and 12 of 16 (75 11 ) cascs

with amocbic livcr rbgccar only vcrc rlro
poritivc. l'hus in 25 pcr cent of crscr of

cmocbic liver rbscorr r frlsclv nrgrrrvc

hemagglujinqgi6n tcat wat r.cordcdi I(rupp

(1970) dctcrmined thc antibody rcsporrrc

to .moebic infcction in thc person in Crli,
Colornbir, South .{mericr. She found

thst thc tests geve positivc reltrltr for gl

por ccnt of l(r8 pcrsorr with rnrocbic coli
tir, rod 87 pcr ceflt of 3l rvith oxtrain-

tertinrl amoebiasis; in thc contror group

7 por ccnt wcre rrported ar positivo.

I{owcver, Krupp and Porvcll (1971) rtudicd

thc rntibody response to invasive amoebia-

sis in Durban, Sorrth Africa, rnd found

the positivity to bc considerrbly higher

thrn in Crli. 'fhe test yicldcd 98.4 per

cent positive in pcrrorc rvith known nmo-

cbic livcr ahscci! snd 95.2 per ccnt in
confirmcd amoebic dysentcry. 'I'hc anti-

body rcrponae wrr found to pouibly pcr-

rist for morc rhan 3 vcara altcr t.rm;nr-

tion of rc rivc infcction.

In th. prcEcnt study thc authcr found
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thrt thc tcrr yicldcd positivc rcrultr in lJ9

p.r ccnt of 56 poruonr with known rmoc-

,bic livcr rbsccrc. Ihc test grvc considcr-

ably lowor rorults then that of lKrupp rnd

her Co-workcr (1971), r\ccording to thc

study of Prrkoh Om et al (1969) Posiblo

crplrnrtions for this could bc: l) compr'

ritivcly low potcncy of thc antigcoi 2 )

p.or nutritional rtatut of paticntr' It
chould olso bo noted that diagnoris ar

rmocbic Iivcr abrccss in thir rtudy wr!

brscd on thc aspiration of chartcierittic

pur and clinicrl signr and symPtofls' No

amocbtc wcrc found in thc dircct smears

of tho pus. lt i! Possibl€ thrt thc rpPi-

rent liver rbrccascg wcrc duc to. crus.s

othor than amocbae thus yiclding I negl-

tivc test.

ln tlre control group thc resulr ro-

vcaled thrt only l0 por ccnt of hcalthy

control ser. had hemagglutinat in g antibody

at thc titer of 1:32. In thc control Sroup

of 20 pcrsonr with concurrcot infcctions

it wrs fouod that thrce had titers of I l2

end trvo had titcrs o[ i:512 and l:102+

'Ihc lcttcr prti..ts wcr. admittcd to thc

hospital with chronic rcnrl and jaundicc

rcapcctivcly, Krupp and I'owcll ( l97l )

rtutly rntibody production in .o.por,r. ,o

l3l

invlive emocbiasis in Africr. 'l'hcy con-

lidcrcd i titcr of l:81 or lowor rr ncga.

tivc. Comprriron to thc prcscnt itudy, +

perronr of thc conttol group hid tbc titcr

lorvcr than l:64. 'fhc only cxphnrtion

for thc highcr titcr io thc two control

crser ebovc would bc prcviour cxpcricncc

with rnrcbic infection in th. prtt with

prrrirtent entibody rr ddcribcd by l(rupp

cnd Powcll ( l97l ).

Abstrsct

Ildiroct hemsgglutinrtion t€st for

smoebic liver absc€ss wrs studlcd using

thc mrcrotiter svstem in to3t tub$. Sorr

from prtient with clinicdly diegnosod er

uoebic liv€r rbs€ess wcre tcsted. Fresh

shocp rcd blood c€lls wer€ trnncd rnd

sorsitized !dith EntamoebN histolyticr rnti.

gen from lxenic culturg. The tests grvo

positive rcsults for abo,ot 89 % of 56 pa.

ti€nts with smo€bic liv€r abscess, l0% of

l0 pcrson with hoalthy controls, and 25%

of 20 prti€rts nith concurrent bacterirl

infertion. It wrs found thst the indirbct

hemrgglutimtion tcst for dctectior of rn-

tibodies in amoebic liyer rbsccss hrs proved

to bc sexsitivc ard sp.cific as conrparc to

thc previous rrorks of sevedl investigr-

tion3,
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Studies on AngioEtrongylus crntonensis

larra in the snlil! snd adult worms in

the rlts in Chiarg Nl!i.

by Vichit Punnavutti.

'Ihe fcrm prpcr for drgrcc cf B. Sc.

( Mcd. Toch. ) 1969-19;0

School of Nladicrl Tcchnology, Faculty of

Mcd icinc, Chirng Mri Univcrsity.
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Fetel Hemoglobin

By Umr Busrprvrni'

'fhe Tcrm Prpcr for thc degrec of B. Sc.

( \{ed. Tech. )

Thc School of medic;rl Tcchnol,rgy Facultv

of Mcdicinc Chieng Mei Univcrcitv 1969-70
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An EvNluation of Different Mcthods for

Alkrlio€ - Resistrnt Henoglobin

Datcrmination.

By Charuu Prnichsasilarvat,

'I'Lj 'ferm P.rpcr for thc dcgrce of Il. !c.

( \Ied. fech. )

The School of Vlediral 'fcchnology, t'ac'rlty

of Medicinc, Chiang Mai Univcrsity, I 9i I
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By Usr Boonmr

The l'orm Paper for the dcarec of B. Sc,

( Med. Tcch. )

School of Mcdical Tcchnology, F.culty of

Mcdicine, Chiang Mai Univcltity, l97l-72
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Clinical Spectrum of phryngeal gonococcll

infection.

By Prul J Wienor, Evclyn Troncr,

Prul Bonin, Alf l{,B. Pederren

and King I(. Holmes.

F'rom Nerv Ungl. J.Nl. Vol. 288 No. 1,

Jrnuary 25, 1973 p, l8l - 188,
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'susccptibility of grthogenic stapbylococci

.to peniciltin G end penicillin dc.ivltiYca'

By Surrsrl Puckdco.

Thc term papor for the dcgrcc of B. Sc.

( Mcd. Tcch. )

-I'he School of Medicrl Tcchnology,

Chi:rng Mai Uaivcrsity 197 | - l97Z
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SEPTRIN
Trrde Mark

the first broad - spectum bactericidal

chemotherapuetic agent
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CHYMOTASE INJECTION
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slvelling, hematoma associated rvith trauma such as ftactures and sprains,

postpartum breast engorgement, mastitis, postoperative in{lammation.

MANUFACTURED BY:-

MOCAIDA PHARMACEUTICAL CO., T.TD.
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