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All accepted manuscripts are subject to copy editing. 20 reprints
are returned to the author with free of charge.

Manuscripts should be arranged in this form:
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Results of Experiment.
Discussion-and comment.
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FUNCTIONS OF HAGEMAN FACTOR

141 7.9, 1953 Mr. John Hageman
#wunauIn1need New York Central
Railroad ﬁilj'lﬂl.‘lju peptic ulcer Frﬂl
NMITUAITINKIRILNIIHIAR uﬁiqdmm
W28 clotting time wMAAUNALIY
AN Ratnoff 'lﬁﬁnmgﬂwmjnnv
\B88 ua:ﬂuhéﬂmnuﬂma specific
coagulation factor nﬁa'tm:'#ﬂ"ﬂ;imn
PIUANNINEY  Ua1HE 881N Hage-

vw b =
man factor or Factor XII AIuu 1

o < M o & '
WUSTTHAMAITHIIUNNTIL  UAsEUIUR
v B
W1 1423019989 coagulationist INTUU
' [] ol ol
uAluTzEEABNINUNITEATUDY 7 AN 1S A7T
M X 4 E M4 '
umnmunnﬂ'] NILLUUINTIZIT UBNIN
o d v A w
UUILLUUAWUTUNAU coagulation process
w -l v W d o 4
Wal 1u1m=mmnunummma:mumnu
v ‘ - L)
AUITUUDYU | NI l¥U Fibrinolytic
complement system UAT

system,

d v
Kallikrein—Kinin system lUUAU

HAGEMAN FACTOR

INTRINSIC
COAGULATION PATHWAY

T

THROMBIN

ACTIVATED
HAGEMAN FACTOR

!

SYSTEM

KALLIKREIN=-KININ

l KININS

I FIBRINOLYTIC SYSTEM

Y
FIBRINOGEN—>TIBRIN

l &———— PLASMIN ——

DEGRADATION
PRODUCTS

l

COMPLEMENT SYSTEM

FIGURE I. Relationship between Hageman factor and various system amd their

interrelationship.
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HAGEMAN FACTOR AND COAGULA-
TION SYSTEM

v v 4 o
72 1UNABAUNY Hageman factor \NBAM-

. HiNU rough surface \fu glass,
Hageman factor wilaly plasma Y i
i (e T kaolin eonUaBuLYY activated form
999 mammalian MAgUAMMlaNMIAN "
PRIV ; - ganaldaz 1y activate PTA (Factor XI)'
¥1 ONUARIUN (FW A, 1n, wnwil, 2
- - k3 < LY coagulation factors aulu cas-
MU WS IMIY LUUAU un:maazluumq = o
e e S SeE L esE ) cade system IULNA thrombin U
uanmmumm’lwmamammmmuiuun

Hageman
Factor €X1I)
\
XII, (Activated Hageman factor)
sk
I—ﬁxﬂ
XI, (Activated PTA)
IX
IX, (Activated PTC) + Phospholipid
Thrombin g
WERT — ~ =y s PAERT, (Altered AHF) + Ca
X
N y )
X, (Activated Stuart factor)
+
Ca++, phospholipid
Thrombin
V— - — = — == — >V, (Altered Proaccelerin)
Prothrombin converting principle
Phospholipid, Ca'’
Il > Thrombin

Fibrinogen —» Fibrin

FIGURE 1I: A current concept of mechanism for the initiation of clotting in:
mammalian plasma via the intrinsic pathway.
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Ada 4 1 o v Hageman factor mevananidanu
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UinTersunsly enzyme dIAYY
HAGEMAN FACTOR
ACTIVATED HAGEMAN FACTOR
R 1 :
+ HAGEMAN COFACTOR Pro PF/Dil
y b
HAGEMAN FACTOR-COFACTOR E’I{/Dil

PLASMINOGEN ——> PLASMIN

A 4
KALLIKREINOGEN ——> KALLIKREIN

i
Elaboration of C 1. ESTERASE

Digesting fibrinogen, fibrin, factors I, V and VIII

FIGURE III: Activation of fibrinolytic system by Hageman factor.

Note actions of plasmin on other systems.
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fAlTN coagulation process HUNITNIT
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HAGEMAN FACTOR AND INFLAMMA-
TORY REACTION
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NU inflammatory reaction LTHAUNTIY
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NUIND Armstrong et al (1954) wunN
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umi:mamwunuumwﬂmnﬂ pain WAY
smooth muscle contraction 1n Keele
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4 M
vascular permeability (WNIU
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== ACTIVATED HAGEMAN FACTOR — -]

'

Pro PF/Dil——> PF/Dil el

a KININOGEN

K
KALLIKREINOGEN ——> KALLIKREIN

BRADYKININ
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FIGURE IV: Activation of Kallikrein - Kinin system both directly and indirectly

by Hageman factor.

HAGEMAN FACTOR AND IMMUNO-
LOGIC DEFENSE - COMPLEMENT
SYSTEM
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THE SERUM LIPIDS
I. BIOCHEMISTRY, CLASSIFICATION AND CLINICAL SYNDROMES

Muni Keoplung, M.D.*
Jit Jiraratsatit, M.D.*
Nuntaya Waiwatapa, B.Sc. (Med. Tech. ) **

The serum lipids are current subjects of great interest, espectally,
in the etiologies and courses varicties of diseases. Therefore, it is
whorthwhile to review their biochemical and elinical view - points before

applying them for clinical purposes.

According to Bloor, (I) the classifica- 1. Phospholipids : lipids containing
tion of the lipids which is generally phosphoric acid and, in most
accepted in the United States and with a cases, a nitrogenous base
few modifications, is as follows : 2. Glycolipids or cerebrocides; lipids

A. Simple lipids - esters of fatty acids containing carbohydrate and also
with various alcohols. nitrogen but no glycerol

1. Neutral fats and oils-triglycerides: 3. Sulfolipids : lipids characterized
triesters of fatty acides with gly- by possessing sulfate group
cerol. 4. Lipoproteins : lipids attached to

2. Waxes : esters of fatty acids plasma or other proteins

a. True waxes 5. Lipopolysaccharides : lipids at-
b. Cholesterol ester: esters of tached to polysaccharides

fatty acids with cholesterol C. Derived lipids : derivatives obtained
c. Vitamin A ester: palmitic or by hydrolysis of those given in group A

stearic acid ester of vita- and B

min A 1. Saturated and unsaturated fatty
d. Vitamin D esters acids

B. Compound lipids - esters of fatty 2. Monoglycerides and diglycerides
acids with alcohol plus other groups. 3. Alcohols

* Departmen of Medicine, Faculty of Medicine, Chiang Mai University.
## School of Medical Technology, Chiang Mai University.



D: Miscellaneous lipids
1. Aliphatic hydrocarbons
2. Carotenoids
3. Squalene
4. Vitamin A and B
The purpose of this paper is directed
to certain lipids that are commonly found
or involved in the diseases.
TRIGLYCERIDES : There are trie-
sters of trihydric alcohol glycerol and
various fatty acids. They are the most
abandant natural lipids. The biosynthesis
of triglycerides in the body appesrently
occurs primary in the liver. It is stored
in the adipose tissue. The epithelial cells
of the intestinal mucosa are active in this
respect.
Triglycerides do not function only as
a source of energy : but also solvent for
fat - soluble vitamins, aiding in the tran-
sport and function of these substances.
PHOSPHOLIPIDS : The phospholi-
pids, mostly produced by the liver, present
in all cells and are the second most
naturally occurring lipids. Most of them
are composed of fatty acids, a nitrogenous
base, phosphoric acid, glycerol, inositol
and sphingosine. They play vital roles as
constituents of cell membrances and factors
in regulating membrane permesbility. They
are present in the myelin sheath of nerve
cells and in electron - transport particles.
LIPOPROTEINS : The lipopreteins

are extremely important type of lipids

Vol. 6 No. 2

because of their vital roles in the solubi-
lization and transport of water - insoluble
lipids in the plasma and other aqueous
fluids in the body. They are association
complex of varying proportions of trigly-
ceride, phospholipid and cholesterol. The
protein moicties are primarily formed in
the liver (4) and to some extent in the
intestinal mucosal cells. The lipid com-
ponent decreases the density of the lipo-
proteins. The differences in the content
of lipids and proteins among several lipo-
proteins result in difference densities and
permit their further scparation by ultra-
centrifugation. The lipoproteins also differ
in their electrical charge. This property,
in combination with differencs in size,
also permits separation of the lipoproteins
into specific bands by electrophoresis.

By their electrophoresis or ultracen-
trifugation, the plaema lipoproteins are
usually considered as 4 representing frmilies.

Chylomicrons - S ¢ greater than 400

Pre - Beta - lipoproteins - S¢ 21 - 400
(very low density)

Beta - Lipoproteins - Sfg0-20 (low
density)

Alpha - Lipoproteins - High density

The chemical composition of major
lipoproteins ; its relationship expressed by
various methods and its normal value are
shown in table I, II and fig. I. respectively.

CHYLOMICRONS :  These

fat particles have a density of 0.9. They

large
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are collected at top of plasma after left
standing for 16 - 24 hours at 0-4° c.
Most chylomicrons are considered to
represent exogenous triglycerides and can

cause= cloudy appearance of the serum.
PRE - BETA - LIPOTROTEINS :
These are very low density lipopro-

tiens (VLDL).

1.006. Pre-Beta-lipoproteins are apparently

Their density is less than

concerned mainly with the transport of
endogenous triglycerides. It consists
mainly of glycerides newly synthesized or
derived from body store rather than di-
rectly from the diet. It seems possible
that VLDL may be the only form in
which lipoproteins are secreted by the
liver and is not identical with those formed
in circulation in the case of cholesteryl
esters whicix are mainly synthesized by the
plasma lecithin (4). It is also found that
the lymph also contains VLDL syathe-
sized by the intestine. In fasting stage,
about haif of lymph triglyceride and cho-
leszerol is found in VLDL and these lipids
are not derived from the plasma but from
intestinal contents and mucosal synthe-
sis (5).

BETA - LIPOPROTEINS : They are
called low density lipoproteins (LDL) and
can be isolated between the densities of
1.006 and 1063 (Sg 0-20). Beta-lipopro-
teins appear to be the major transport

medium for cholesterol. Their major

87

constituents are cholestercl and choles-
teryl ester ; the remaining components are
phospholipids, protein and glyceride.

The composition of the S; 0-20 lipo-
protein contain 3 classes; (6) HDL, LDL3
antigenic

shares

determinant with LDL, LDL-a-1, HDL.

and lipoprotein which

Helenius and Simons (7) removed LDL by
four differcnt detergents and found that
the lipid-free-proteins obtained still retained

the immune properties.

ALPHA - LIPOPROTEINS (2s more
specifically Alphai-lipoprotein) : Theee are
high density lipoproteins (HDL) being 1so-
lated at the densities of 1.063-1.21. They
contain about 50% of protein; lipid com-
ponent consists mainly of cholesterol and
phospholipids in the ratio of about 0.5 (by
weight). It is now established that the
mechanism of removal of lipoprotein and
triglyceride by the enzyme, clearing-factor
lipase ( lipoprotein lipase); occuring at
cepillary cells and that the free fatty acids
relessed then pass across the endothelail
cells into the tissues. (8)

FREE—FATTY——ACIDS : Protein
bound fatty acids or free fatty acids (FFA)
that circulate are albumin bound. The
normal concentration is (.3-0.6 mEq/l
with the average of 0.4 mEg/l. (9) They
are important in meeting caloric demands

and have most labile concentration. The

FFA concentration is elevated in starva-
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tion, excercise, emotional stress, low-tigsue
insulin activity and hyperthyroidism. Nico-

tine, caffeine and injection of epinephrine
also raise the plasma FFA level. The
effect is produced by the stimulation of
lipolysis of triglyceride in adipose tissue.
The FFA level parallels the blood
glucose level in diabetes, and in some ways
is a better indication of the severity of

the diabetic stage: (10) In diabetic acido-
sis, the level of FFA may rise to 1.5
mEq/l, returning to normal after success-
ful treatment with insulin. The FFA
released from adipose tissue in excess of
those utilized by muscle, liver or other
tissues mainly reappear in plasma as -en-
dogenous glyceride:  Fhe FFA may cause
intravascular thrombesis, but this has been
demonstrated only in very high concen-
trations.

BIOLOGICAL VARIATION : The
fasting levels of the different plasma lipids,
vary considerably between different indivi-
duals, population and also from  hour to
hour and day to day in one and the same
individual.

Genetic, sex, age. diet, posture, veno-
stasis, different environment, excercise,
emotion, pregnancy and smoking pay in-
fluence in the plasma lipid levels. Tag-
gart and Carruthers (11) showed that
among racing drivers, free fatty acid levels
were elevated for one to three minutes

before the start and were maintained up

Vol. 6 No. 2

to one hour after the race. The trigly-
ceride levels were slightly elevated after
the event and continued to increase and
reached a peak at one hour.
CLASSIFICATION OF HYPERIPIDEMIA
AND HYPERLIPOPROTEINEMIA
The proposed chemical classification
provides and approach to the etiologic and

to the pathogenetic factors of disesses.

HYPERLIPIDEMIA :  This term

refers to an increase in concentration of
any plasma lipid constituents. For prac.
tical purpose, usually it is confined to

cholesterol or glyceride or both.

The analysis of cholesterol and trig-

lyceride also provide

some information

about the type of hyperlipoproteinemia

because the proportion of these lipids
varies from one lipoprotein family to an.

other.

Winkleman et al recommended

that cholesterol and triglycerides should
be routinely determined in the laboratory
for testing of phenotyping of lipoprotein-
emia. The analysis must be performed
in the same specimen to be run for elec-
trophoresis in order to provide satisfactory
accuracy. They could not classify a
number of serum specimens because of
the subjective interpretation of the posi-
tive and intensity of lipoprotein bands as
due to the poor repreducibility and Jimited
ability of the techinque to have a clear

seperation between Beta and pre- Beta-
bands. (12)
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Three general types of hyperlipidemia
that roughly coresponds to certain types
of hyperlipoproteinemia are : -

1. High cholesterol concentrations and
normal triglyceride concentrations - this
group is also called * pure hypercholes-
terolemia . It to corresponds to hyper -
Beta - lipoproteinemia.

2. High cholesterol concentration and
normal triglyceride concentration - this
group usually corresponds to either ** pure

¥

hyperchylomicronemia ™ or hyperpre- Beta-
lipoproteinemia.

3. High cholesterol and high trigly-
ceride concentrations - all of these major
types of hyperlipoproteinemia, except ‘‘pure”
hyper - Beta - lipaproteinemia, may occur
in this group. The classification of this
third group is based on types of lipopro-
toins.

HYPERLIPOPROTIENEMIA : For
the sake of simplicity, the patterns or
types of abnormal lipoproteins can be

numbered according to the system of
Fredrickson and colleagues, as shown in
table III.

The plasma obtained from patient
with either type [ or type V hyperlipo-
proteinemias i characterized by a creamy
layer separating over a clear (type I) or
turbid (type V) plasma.  Typer II, III,
IV are characterized by a turbid plasma.

Typeo I and II, are induced by fat

~feeding whereas type IV is carbohydrate
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induced. Typer 11, III and V are in-
duced by feeding both fat and carbohy-
drate.

Type I. Hyperchylomicronemia

Criteria : 1. Chylomicron pre-
sent in excessive amount.

2. VLDL (pre-Beta-lipoprotein)
normal or only slightly increased. This is
partly due to the difficulty of separating
these two lipoprotein families. The
amount excess to VLDL, however, is
always far less than overwhelming amount
of chylomicrons ( Alpha - Beta - lipoproteins
are always decreased ).

Type 1L
guished into two subtypes.

IT, only LDL (Beta-lipoprotein)

This type may be distin-

is increased but
I, both LDL (Beta-lipoprotein)
and VLDL (pre - Beta - lipoprotein) are in-
creased.
The presence of Il in plasma may
raquire additional treatment to that re-
quired for ‘“ pure” hypercholesterolemia.

In II, plasma cholesterol is usually

increased; plasma triglycerides are normal;

cholesterol[triglyceride is always more than
153

In Il plasma cholesterol is usually
increased ; plasma triglyceride is always
increased; cholesterolftriglyceride is wvari-
able (not diagnostic).  Alpha - lipoproteins
are usually normal ( diagnostic only if ac-

companied by estimation of LDL and
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VLDL concentration ).

Typer I1I. “floating Beta” or ‘‘broad
Beta'' pattern (lipoproteins of Beta mobi-
lity, floating at density of 1.006).

Criteria. Presence of ‘‘floating Beta™
*‘ Beta- (VLDL)"” or with abnomal Bera-
lipoprotein and abnormal high cholesterol.

Cholesterol | Trigiyceride may vary
from 0.3 to 2.0

Plasma triglycerides are (nearly) always
increased.

Electrophoresis shows a “broad”” band
extending from the Beta position into the
pre - Beta - position.

This type III lipoprotein msy be sus-
pected when a cholesterol/triglyceride ratio,
especially when repeated analysis, shows
marked lability of both cholestero! and
triglyceride concentrations; and a *“ broad

Beta ' band appears on conventional elec-
trophoresis.

Type IV. Hyperpre-Beta-lipoprotein-
emia.

Criteria. 1. increased VLDL

2. no increase in LDL
3. chylomicron absent (diag-
nostic)

If the plasma cholesterol is difinirely
normal, triglycerides are clearly increased
and there no chylomicrons visible on
standing plasma, the ascertainment of type
IV is fairly certain. The accuracy is
enhanced if electrophoresis reveals distict

pre - Beta band and diminished Beta band.
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Typet V. Hyperpre - Beta - lipoprotein
emia and chylomiccronemia.

Criteria : 1. VLDL increased

2. Chylomicron present

Additional useful clinical data : Cer--
tian clinical findings are helpful in detect:
ing hyperlipidemia and sometimes the pre-
diction of the type of hyperlipoprotein can-
be made clinically.

e.g. Lipid deposit xanthomsas, almost-
invariably, indicate hyperlipoprotein of long
duration.  They usually indicate hyper--
Beta - lipoprotein and almost always imply
to familial type II hyperlipoproteinemia.

Xanthelasma is frequent in type IT’
and sometimes occurs in type III, but it
may be seen in the bsence of hyperlipo-
proteinemia or hyperlipidemia.

Arcus cornea (arcus senilis) if occurs=
before the age of 40 years implies to-
f milial type II hyperlipoproteinemia.

Pancreatitis or recurrent abdominal’
pain should lezd to a suspicion of severe-
hyperglyceridemia ( type I or V).

Ischemic heart disease and other vas--
cular accidents in young relatives of the-
family with such diseases are wusual in:
familial type II and type IV hyperlipopro- -
teinemia.

( Diabetes is often seen in famlilies-
with type IV and type V hyperlipoprotein-
emia. In diabetic family, these disorders-
may occur long before the patient becomes-

diabetic ).
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The useful laboratory data are thyroid
function, glucose tolerance, urinary protein;
plasma protein lelectrophoresis, immune
globulin quantification, liver fuction and
uric acid.

Etiology of Hyperlipoproteinemia :
When the pattern of hyperlipoproteinemia
is established, the etiology must be con-
sidered whether it is primary or secondary
hyperlipoproteinemia.

Secondary hyperlipoproteinemias are
commonly associated with

1. Hypothyroidism

2. Diabetes

3. Nephrotic syndrome

4. Biliary obstruction

5. Pancreatitis

6. Dysglobulinemia including auto-
immune hyperlipoproteinemia.

The lipoprotein patterns in such dis-
eases are shown in the table IV.

Primary hyperlipoproteinemias are due
to genetic defects in lipid or lipoprotein
metabolism or to environmental factors
through an unknown mechanism including
diet or alcohol, and drugs causing hyper-
lipidemia e. g. steroids.

Familial hyperlipoproteinemias  ob-
viously need not be inheritable if it is due,
for example, to pattern of excess in diet
or alcohol intake that have been acquired
by close relatives.

Clinical syndromes of hyperlipoproteinemias

Primary ( Familial ) type L

91

The key clinical features of this
familial syndrome are early expression of
bouts of abdominal pain and other accom-
paniments of severe hyperlipemia Jow post
heparin-lipolitic activity (PHLA) and auto-
somal recessive trsnsmission. Yellow
papules with reddish bsse may appear on
the skin and oral mucosa. Liver and
spleen are enlirged, while retinal vessels
(lipemia retinalis) may be seen. Blood
sample shows ‘‘creamy’ appearance en
the top. In children, if fat-free milk only
is fed, the lipemia will be cleared drama-
tically within the day. The xanthoma
will shortly resolve, the liver and spleen
will decrease in size, abdominal discomfort,
then, will disappear finally. In adults,
sometimes the abdominal discomfort simu-
lates immediate surgical conditions and

undergoes unnecessary surgery.
In this type, oral or intravenous glu-

cose tolerance shows no abnormality. This

differs from other * fat-induced”

(type IV and V).

type.

Diagnosis can be made by the follow-
ing steps i-
1. Identification of the type I lipo-
protein pattern
2. Glyceride accumulation is imme~
diately related to dietaty fat intake.

3. Plasma heparin - activity

(PHLA) is low

post

Type 11. Hyperlipoproteinemia



High Beta-lipoprotein can be a resul-
tant of diet or secondary to hypothyroi-
dism and other diseases.

The second feature of type II pattern
is associated with a modest increase in
pre - Beta - lipoprotein.  Femilial type II
may be due to a mutation at the same
genetic locus, heterozygote; xanthomatosis
and atheromatosis are frequently seen.

[siagnosis. A triad for diagnosis is

1. Hyper - Beta - lipoprotein

2. Familial history of type [T lipo-
proteinemia as an autosomal dominant
trait.

3. Xanthomatosis

Practically (1) with (3) is adequste
enough for diagnosis.

The most characteristic manifestation
is tendinous xanthomas located particulary
in the Achille tendons, and the extensor
tendons of hands and feet. But important
clinical features of familial type I are
autosomal dominant snd usually accom-
panied by palpebral, tendon and xanthe-
mas, corneal arcus and accelerated arthero
sclerosis. Glycerides (pre-Beta-lipoprotein)
may be moderately elevated; PHLA is
normal and glucose tolerance is usually

normal.

Clofibate has less effect on plasma
cholesterol in typer II, the most effective
and least toxic agent is cholestyramine, a

nonabsorbable exchange resin that stimu-
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lates cholesterol catabolism to bile sait by
preventing their reabsorption from ileum.
By using this drug, the rate of synthesis
of cholestero] is less than that of catabo-
lism, therefore, the net effect is the
decrease ef plasma cholesterol. Conversely
in homozygote, cholestyramine does not
decrease plasma cholesterol since the en-
dogenous synthesis of cholestero] will in-
crease to compensate for the increased
catabolism to bile salt. An attempt to
overcome the increased endogenous syn-
thesis by nicotinic acid plus cholestyra-
mine seems promising. (4)

Typer I1I. Excess of lipoprotein that
has Beta mobility but abnormally low
density manifests by hyperchelesterolemia
and hyperglyceridemia. The lipoprotein
levels are quite semsitive to changes in
the content of the diet and the amount
of total calorics. Polyunsaturated fat diet
containing only 100 - 200 mg of choles.
terol/day may lower both cholesterel and
triglyceride concentrations for several fold
in a few weeks. Carbohydrate intoleran.

cerance is found in most patients.

Clisical manifestation besides arcus,
palpebral and tendon Xxanthoma, there
usually are palmar and tuberoeruptive
xanthomas. Advanced arteriosclervsis of
peripheral and coronary arteries is com-
mon. PHLA is rormal: if familial, it is

inherited as a recessive.
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Primary type IV. This is the hall-
mark of endogenous hyperlipidemia. It
implies that glycerides synthesized in the
body, mainly in the liver have been ex-
creted into plasma at the rste exceeding
the capacity for removal. It often suggests
that something has gene wrong with car-
bohydrate metabolism on caloric balance.
It is sometimes called *‘carbohydrate -
induced hyperlipemia”. It is mainfested
as hyper - pre - Beta lipoproteinemia asso-
ciated with an increase in glycerides and
commonly a 'rise in cholesterol ; normal
PHLA.

Severe type may show what described
in exogenous hyperlipidemis. The patients
are also subjected to develop bouts of ab-
dominal pain with or without chemical
signs of pancreatitis. Hyperuricemia is as
common as glucose intolerance. Familial
occurrence is seen in young children.

Secondary type IV. This can be seen
in diabzstes mallitus, pan-creatitis, glycogen-
storage disease, idiopathic hypercalcemis,
hypothroidisin  (but less common than
type II, dysglobulinemia, pregnancy and
contraceptive drugs ).

Type V.

both exogenous and endogenous hyperlip-

This is a combination of

emia. The commonest complaint is recur-
rent abdominal pain but the symptom
frequently appears in the late teen or third
decade a8 compared to that occurs in in-

fancy in type I. This is no relation to
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obesity or diabetes. PHLA is usually
normal but may be somewhat lower. (In
type L. distinctly low ). Glucose tolerance
is almost invariably abnormal. T.hin pat-
tern of hyperlipoproteinemia is often fami-

lial but there 2re ‘‘phenocopies’ secondary

to many disorders,

HYPERLIPOPROTEINEMIAS

Primary : These conditions are ex-
ceeding rare but have considersble impor-
tance.

Abetalipoproteinemia ( Bassen-Kornz-
weig Syndrome ). This disesse, inherited
as an autosoms] recessive, is characterized
by complete absence of LOL, VLDL and
chylomicrons. It is manifested by severe
malabsorption, beginning in early childhcod,
followed by progessive ataxia, nystagmus,
and visual

weakness impairment with

scotomas. These are related, respectively,
to inability to deliver trigiycerides ( due to
absence of Beta- lipoprotein) into the in-
testinal lymph, demyelination of spinoce-
rebellar tracts, posterior columns and oc-
casionally peripheral nerves and pigmentary
retinal degeneration ( atypical retinitis pig-
mentosa ). Other findings include theiny
of spiny red cells ( acanthocytes ) and fatty
liver {resulting from failure to export
triglycerides in very low density lipopro-
teins )

This disease should be considered in

any patient with hereditary ataxis. Treat-
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ment is limited to restriction of ordinary
fat and supplementation with fat soluble
vitamins. Medium chain triglycerides are,
however, well tolerated.

Alpha-lipoprotein Deficiency (Tangier
disease). This is homozygous state lead-
ing to diffuse deposition of cholestercl
esters in reticuloendothelial system with
enlargement of the tissues, especially, the
grossly enlarged tomsils (characteristic
orange color). Foam cells may be found
in the bone marrow. Usually the disorder
does not affect growth. No treatment is
available.

Lecithin - cholesterol Acyltransferase
Deficiency. This disorder has been found
in a Norwegian family. The effected sub-

jects have proteinuria, anemia, and corneal

FIGURE L
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deposits of lipid. HDL is almost absent
with moderste to large elevations of VLDL
and chylomicrons are present. Foam cells
can be found in the bone marrow and
renal glomeruli and increased concentrstion
of cholesterol and lecithin in the red blocd

cells are also present.

Secondary : These states are charac-
terized chiefly by hypobetalipoproteinemia
and are the result of malnutrition, malab-
sorption, or parenchymal liver disease.
Formation of LDL is decreased, presuma-
bly, due to decreased transport of exoge-
nous and endogenous trig'lyceridel. In
healtly individuals whose intake of calo-
ries and saturated fats is low, the con-

centration of LDL are also decreased.

The p asma lipoprotein spectrum segregated by paper electrophore-

sis (above) and by the ultracentrifuge (below) in which Sf or

(2)

floatation rates are inversely related to density.

CHYLOMICRONS

pre-p

Density
S¢

CHYLOMICRONS

]

4 by
e |
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TABLE L
Typical composition of major lipoproteins as expressed by percent

of dry weight.

Lipoproteins Protein Triglyceride | Phospholipid Cholesterol
Chyiomicrons 1.5 i 1.0 87 i b 9 i‘ 6 7 _l,_,' b
Pre-Beta 7% 5 65 £ 15 18t 8 16 & 7
Beta 23 % 3 10t2 22 43
Alpha 50 £ 5 28 30 18

(Adapted by Orten from data in Masoro, E.J. : Physiological Chemistry
of Lipids in Mammals, Philadelphia, 1968, W.B. Saunders Co., Vol. I.)

TABLE IL
Suggested *“ Normal Limits " of plasma lipid and lipoprotein concen-

trations in normal subjects.

Total Pre—~Beta—
Age | Sex Triglyceride Beta—lipo.| Alph-—lipo.
Cholesterol lipo.

—
0-19 120230 10—-140 5-25 50-170 30-—65‘ 30-70
20-29 120240 10—-140 5—25 60-170 35—70é 35-=75
30-39 140-270 10-150 5-35 | 70-190 30-—65' 35-80
40—-49 150—310 10—-160 5—35 80—-190 {30-65 40-85
50—59 160-330 10-190 10—40 80-210 30-65‘} 35—-85

(For practical purpose differences between sexes have been ignored

(3)

excepted of Alpha—lipoprotein concentrations).
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TABLE IIIL.

The major abnormal lipoprotein pattern (@)

and their type number.(')

Vol. 8 Ne. 2

2

e 547 Cuylomherone | LOL (and=1p T |t S
‘ (pre-Beta-1p)|  Beta-lp (b)

I +

I, i

I, it 5

I £

v ki

- 5 = |

a) Indicates which lipoprotein g family : (families) occurs in concen-

tration above mnormal in the different abnormal patterns.

b) also know as  broad Beta-lipoprotein %

TABLE 1IV.

Types of hyperlipoproteinemia associated with selected common diseases:

Disorder

Type of Hyperlipoproteinemias

Hypothyroidism
Insulin — dependent diabetes
(uncontrolled )
Nephrotic Syndrome

Biliary obstruction

Pancreatitis
Dysglobulinemia

Auto-immune hyperlipoproteinemia

11, IV
1,1, v (11, 1)

- FV-¥
Does not conform predictably to-
any of the major types
V. ¥
L 1L 1V, V, {111 )
1,0 1Y, Y, (11)
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The experiment was performed to test the efficiency of Griess
test compared to the colony counting method, which when positive
giving more than 105 cell/ml. of urine streaked from a cslibrated
loop.  The first morning mid - stream voided urine obtained from 258
clinical patients and 223 pregnant woman in Nakorn - Chiang Mai
Hospital.

The total urine specimens of 481 were culture in blood agar

and Mc Conkey agar plates by the means of calibrated - loop direct

streak. The number of bacteria were counted and other differential

media were used to differentiate the organism. Griess test was also

performed parallel to the test described above.

Out of 258 specimens form -the clini- also E. coli (50%).

cal patients 61 specimens were positive for In 1870, Griess, a German Chemist.

colony count having more than 105 cell] developeh a reagent for detection of ni.

ml.  Showed 90.2% positive for Griess trites in solution. The resgent, an scid

test. The organism found mostly was E. solution of sulfanilic acid and alphanaph-

coli 34%. thylamine, undergoes a diazotization reac-

The colony counting in pregnancy
urines showed 12 out of 223 specimens to
be positive. These were only 9 specimens
out of 12 specimens positive in Griess test

(75%).  The organism mostly found was

tion with nitrites to form a red azo dye.
Cruichshank and Moyes using this reagent
demonstrated a direct correlation between
the presence of nitrite in urine and the

presence of colifrom urinary tract infec-

* School of Medical Technology, Chiang Mai University.
** Departmnent of Microtiology, Faculty of Medicine, Chiang Mai University.
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tion. During this time, it has become
apparent that 3 factor are of prime im-
portance in determining whether are posi-
tive Griess reaction will be found :-

1. The presence of 2 adequate numbers

of nitrate reducing bacteria.

2. The presence of nitrate in urine.

3. That the bacteria be incontact with

the urine for sufficient time to
allow the reduction of nitrate to
nitrite.

The investication of this paper is to
evaluate the Griess test and calibrated
loop - direct streak method determination
of infected urine.

Materials and Methods

Urine specimens obtained from Nakorn
Chiang Mai Hospital by means of mid -
stream voided urine. Blood agar and Mc
Conkey agar or Eosin Methylene Blue spar
( EMB ) plates were uscd for culture. The
4 mm. diameter calibrated loop contained
0.01 ml. of urine.

Preparation of the Griess reagent :
One and One-half of suifanilic acid ( che-
mically pure) were dissolved in 450 ml.
of 10% acetic acid. This solution was
added to a solution of 0.6 gm. alphanaph-
thylamine ( Chemically pure) in 60 ml. of
boiling distilled water and filtered through
Whatman no | filter paper. This com-
bined reagent, now coloriess, was stored
in a tightly stoppered dark bettle to pre-

vent oxidation. I'he reagent in this form
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remained stable for two to four weeks and
decomposition could be noticed by the
appearance of a pinkish color in the solu.
tion. The activity of the reagent could be
tested by adding a few drops of few mil-
Jiliter of 10% sodium nitrite selution, the
development of a red color meaned the
reagent was in a good condition.

One calibrated loop of infected or
pregnancy Urine was streaked on blood
agar plate and on McConkey or EMB.

One mililiter of the same urine was
added to 1 ml. of Griess reagent, the de-
velopment of a pink or red color in a
solution of seconds was considered to be
a positive test :

After overnight incubation the plates
were examined by counting and identifica-
tion of organisms,

Result

Of those 258 urine were collected
from December 1971 to February 1972.
The relationship of colony counts in urine
specimens to positive griess reaction (Table
1) showed 79 no growth but 1 Griess test
positive ( 1.3% ). 47 urine were colony
count less than 104/l ml. positived 3
Griess test (6.4%). 71 urine were counted
between 10%4-105]1 ml. positived 31 Criess
test (43.6%). 6! urine were counted more
than 105/1 ml. positived 55 Griess test
{90.2%).

223 pregnancy urines showed 63 no

growth, and Griess test negatived: 88
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urines were counted less than 104/] ml.
positived 4 Griess test (4.5%). 60 urines
were counted between 104-105/1 ml. ne-
gatived Griess test. 12 urines counted
more than 105[ml. positivod 9 Griess test
(75%).

The bacteria isolated from 61 infected
clinical urine specimens show on table II,
the mostly found organisms was E. coli.

The bacteria isolated from 12 infected
pregnancy urine specimens mostly found
E. coli, show on table III.

The correlation of specimen of bac-

Table 1.

Griess reactions.
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teria to Griess reaction and specimen yiel-
ding greater than 105 celllml. urines,
show on table IV.
Discassion

('his experiment indicated that Griess
test gave a good result and should be used
in the laboratory becouse it is practical,
rapid, less time consuming and less cost
than the calibrated-loop direct stteak. The
disadventages of the Griess test are the
false negative and that the organisms can.
not be isolated for further differentiation
and sensitivity test as in the calibrated -

loop direct streak methed.

The relationship of colony counts in urine specimens to positive

colony count/'ml. urine | no growth | < 1()4'i104-105 > 105
a) Clinical specimen
Number of Specimen 79 47 il 61
Number of positive Griess test 1 3 31 55
percent of specimen with positive
Griess test 1.3 6.4 43.6 90.2
b) Pregnancy Specimen
Number of Specimen 63 88 60 |
Number of positive Griess test = 4 - 9
percent of spccimen with positive
Griess test - 4.5 - 8.0
c) Clinical specimen, Pregnancy specimen
Number of specimen 142 135 131 %3
Number of positive Griess test 1 7 31 64
percent of specimen with positive
Griess test 0.70 521 24.5 87.7
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Table
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II. Bacteria isolated from 61 infected clinical urine specimens.

Organism found

No. of organism

% of organism

found found
E. coli 2 34.0
Proteus mirabilis 15 18.9
Pseudomonas aeruginosa 2 8.9
Klebsiella species 6 7.6
Paracolon bacilli 5 6.3
Staphylococci 4 5:1
Achrumobacter 4 5.1
Aerobacter 3 3.8
Alkalageneous 2 2.6
Beta — streptococci group A 2 2.6
Salmonella typhi 2 2.6
Citrobacter 1 1.8
Enterococci 1 1.3

Table

III. Bacteria isolated from 12 infected pregnancy urine specimens.

organism found

No. of organism

% of organism

found found

E. coli 6 50
Paracolon bacilli 2 16.7
Klebseilla species 1 8.3
Staphylococci 1 8.3
Beta — Streptococci group. A 1 8.3
" Enterococci 1 8.3
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Table IV. Correlation of kind of bacteria to Griess Reaction.

5 /
Specimens yielding greater than 10 cell/ ml. urine.

103

No. of positive

Griess Test

% Griess Test

organism

culture positive positive
E. coli 33 32 96.96
Proteus mirabilis 15 14 93.33
Pseudomonas aeruginosa i 7 100
Klebsiella species 7 7 100
Paracolon bacilli 7 7 100
Staphylococci 3 60
Achromobacter 4 4 100
Beta Strep. Group. A & 0 0
Alcaligenes species 2 2 100
Salmonella typhi 2 2 100
Enterococci 2 0 0
Citrobacter 1 1 100
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INTRODUCTION.
Failure of host resistance frequently results from a defect in
cell-mediated immunity ( CMI ). However, hypersensitivity reactions re-
sulting in tissue damage can occur as readily from CMI as from the
deposition of immune complexes invelving humoral antibody. Such an
interaction between immune procedures and a given microorganism can
display a wide spectrum of pathological process, which, in turn, leads to
markedly different clinical manifestations. Such a spectrum is particularly
well demonstrated by the recer:t claboration of the varied clinical patterns
in leprosy. Lepromatous and tuberculoid leprosy represent pelar forms of
an infection caused by Mycobacterium leprae. The former is a severe and
progressive where as the latter type is more benign and often self-limiting.
Various defective immune mechanism are observed more often and are of

greater degree in lepromatous type.

Our first part of the study is to esta.
‘blish the prevalence of [leprosy patients
with evidence of defective CMI and located
them for further studies. The responsive.
ness of the circulating lymphoeytes to phy-

tohemagglutinin (PHA) is used as a guide

of their immunologic capability.

MATERIAL AND METHODS.
Heparinized venous blood samples were
obtained from 10 male patients with lepro-
matous leprosy being treated at Mc. Kean
Leprosarium, The responsets of the cir-

culating lymphocytes to PHA stimulation

were evaluated by the morphelogical study

*® School of Medical Technology, Chiang Mai University.

** dnemia and Malnutrition Research Center, Chiang Mai University.

*=* Department of Pediatrics, Faculty of Medicine, Chiang Mai University.
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and H3-TDR incorporation as praviously
described. (1)
RESULTS

There is8 a markedly reduced percen-

Vol. 6 No. 2

tage of lymphocyte transformation in 10~
lepromatous leprosy patients =s compared

to 10 normal adults.

TABLE 1: PERCENT LYMPHOCYTE TRANSFORMATION FROM PHA
STIMULATION
No. i Sample with PHA Control
Hiomes S f Leprosy | 701 583 28 % 262
10 E Normal ‘ 89.7 i 5.25 7.9 i’ 5.24
COMMENTS. depressor factor as found by Bullock et

A moderately lowered capacity to de
velop allergic responees of the delayed
type is often noted in lepromatous leprosy.
Severa! investigators have demonstrated
that lepromatous patients have a greater
severity of a defect in the ability to de-
velop delaved sensitivity to contact aller-
gen and DNCB (2-4). The capacity of
peripheral lymphocytes from leprosy pa-
tients to undergo blastic transformation
on exposure to either PHA or specific an-
tigens of Mycobacterium leprae, M. tuber-
culosis, PPD) and streptolysin 0 is depressed
(4-9).

considerably less in drug-treated leproma-

The depression of the response is

tous patients and those with tuberculoid
leprosy. The low level of response to
specific antigenic stimulation by lympho-
cytes from certain leprosy patients appear
to be partially related to a depressive ef-

fect of {autologous plasma. (9) This

2l (9) was non-dialyzable, stable after pro
longed storage at -20'C, and resistant to.
heating at 56°C. and its activity was lost
In 1968
Cooperband et al (10) had found that the

at relatively low dilutions.

alpha globulin factor is highly depressed”
to PHA induced DNA synthesis. It is
postulated that the plasma of certain pa-
tients with leprosy might contsin anti-
immunoglobulin antibodies that partially-
block antigen receptor side on lvmphocyte-
surface (11, 12). Experimental work in»
support of this concept has been demons-
trated by Greaves et al (13) who were able-
to suppress the response to PPD almost
totally in vitro when sensitized human.
lymphocyte were cultured in the presence-
of Fab. fragment ef anti-light chain anti~
bodies. Regardless of the exact nature of
the plasma depressor factor, it is accepted:

that this factor must be present in low~
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concentration, since its effect is lost at
low dilution in normal plasma, with very
low binding affinity since part of the ac-
tivity can be washed from leukocytes with
relative ease. On the other hand, the
failure of the normal plasma to restore
the ‘ normal” response by lepromateus
lymphocytes to specific antigen indicated
that the defect in immune response may
be predominantly if not completely due
to cellular dysfunction. It is of interest
in this regard that lymph nodes from
some patients with lepromatous leprosy
appear to be deficient of lymphocytes in
the paracortical aress. (13) Hypergamma-
globulinemia (esp. IgG.) with lowering of
serum albumin level (14) with arise in
immunoglobulin-bearing lymphocytes (15)
suggested the depletion of T-cells as well

as a non-specific activation of the humoral

immune response.

It is thus still uncertain whether the

depressed CMI in leprosy relect a primary

107

cellular defect, qualitatively, the depreesive
effect of a humoral factor, or both, to

the varying degrees.

SUMMARY.

The in vitro response of peripheral
lymphocytes from 10 patients with lepro-
matous leprosy to phytohemagglutinin sti-
mulation was messured. All patients
showed markedly depressed lymphocyte
transformation which indirectly indicated
the defective CMI mechanism. The
various postulated mechanism were con-

sidered but the most important may be

due to T-cells depletion.
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ABSTRACT

This study was undertaken to compare an in vitro and an in

vivo toxigenicity tests of Corynebacterium diphtheriae.

17 out of 18

strains were mitis type (94.79% ) and one strain was intermedius type

(5.3%).
city tests.

two methods.

All gave positive results to the in vitro and in vive toxigeni-

Therefore, there was a complete correlation between the

It was suggesied that sernm substitute should ke used in the

in vitro toxigenicity test because of the simplicity and economics

when compared with pooled rabbit serum.

INTRODUCTION

Toxigenicity test for C. diphtheriae
can be performed in 2 methods :

(1) In vivo toxigemicity test. Two
technics are commonly used :

(a) Intradermal test. Rabbit or guinea
pig csm be used by injecting suspension
of diphtheria culture intradermally, after
5 hours, diphtheria antitoxia is injected.
Another dose of bacterial suspension is
injected intradermally in the other site as
a control.

(b) Test of single subcutaneously.

This technic will be used when the first
technic give doubtful reactien. A normsl
guinea pig is injected subcutaneously with
large does of bacterial culture. Another
guinea pig is used as a control by inject-
ing first with diphtheria sntitoxin, and
then with the same bacterial culture. The
test snimal will develop intoxication, pa-
ralysis and death, but the control amimal
will be normal:

(2) In vitro toxigenicity test. This
test was developed by Elek in 1943 (1)

The principle of this test is the develop-

* Faculty of Tropical Medicine, Mahidol University, Bangkok.
*® Head of Department of Microbialogy, Faculty of Medicine, Chiang Mai University,

Chiang Mai.
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ment of lines of flocculstion which are
caused by the reaction between diphtharia
toxin and its homologous antitoxin in the
sgar medium. Most of these agar media
contain whole rabbit, human or house
sera. A serum substitute which compose

of commercial glycine, tween 80 and casa-

mino acid can replaced the whole serum (5).

Our study is trying to compare the
serum substitute with the whole rabbit
serum for in vitro toxigenicity test. The
comparison of in vitro and in vivo toxi-

genicity tests are also studied.

MATERIALS AND METHODS

(1) Isolation and identification of C.
diphtherine. Throat swabs are streaked
onto cystine tellurite blood agar (CTB).
Colonial morpholegy is recorded and trans-
ferred the culture to Loeffler slant medis,
stained, and examined with microscope.

Culture on Loeffler slant media are
used for carbohydrate fermentation includ-
ing glucose, sucrose, snd starch. Hemo-
lysin production and pellicle formation are
also tested.

(2) Im vitro toxigenicity test. In vitro
toxigenicity test of C. diphtheriae are tested
according to the methods of Frobisher(6),
King (2) and Parsons (4). The toxigenicity
test agar composed of two parts:

1) Basal medium (6)
Proteose peptone (Difco) 2 gms

Granular agar 1.75 gms

Vol. 6 No. 2
Sodium Chloride, C.P. 0.25 gms
Distilled water 100.00 ml.

2) Serum substitute (5)

Casamino acids (Difco) 1 gm
Tween 30 1 ml.
Glycerol, C.P. 1 ml
Distilled water 100 ml.

Three per cent of sterile rabbit serum eor

‘serum substitute is added into the basal

media before used. The diphtheria anti-
toxin ( Swiss Serum and Vaccine Institute
Berne ) is 500 units/ml in the paper strip
in the toxigenicity test agar. Results of
the toxigenicity tests are examined after
24, 48 and 72 hours. The positive test
gives precipitin line between the culture
lines and the antitoxin soated filter paper.
(3) Rapid in vitro toxigenicity test. Arti-
ficial throat swabs containing diphtheria
bacilli were used in this study. The swabs
were streaked onto the antitoxin media as
described above. After 48-72 hours, pre-
cipitin lines occurred if they were positive.
(4) In vivo toxigenicity test. The intra-
dermal test method is used in this experi-
ment. Normal albino rabbits are chosen
because of the large number of cultures.
The back of rabbit is shaved and injected
intradermally with bacterial cultures (tur-
bidity = McFarland tube No. 3).  After 5
hours, 500 units/m] of diphtheria antito-
xin is injected intravenously into the mar-

ginal ear vein, then bacterial suspension is
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injected intradermally into another position
as a control.

After 24, 48 and 72 hours, a necrotic
lesion can be seen at the first injection
and no necrotic lesion at the second point
of the injection when it is a toxigenic
strain.

If no reaction in both sites of

injections, it is a montoxigenic strains.

RESULTS

A total of 18 strains of C. diphtherise
were isolated, 17 strains were mitis type,
one strain was intermedius type. One
strain of C. xerosis and one strain of C.
pseudodiphtheriticum were also isolated.

In the hemolysin production test, 13
strains (76.5%) of mitis type are positive,
4 strains (24.5%) are negative.

For the in vitro toxigenicity test, all
17 strains of mitis type gave positive for
both serum and serum substitute agar in
48 hours. The intermedius type gave
positive for both media after 72 hours.
C. xerosis and C. pseudophtheriticum
showed negative result in these media
( see Table 1).

All 17 strains of mitis type and one
strain of intermedius type gave precipitin
line after 48 hours and better results afeer
72 hours. When the normal throat
swabs, mixed with diphtheria bacilli, are
streaked on CTB agars. The diphtheria
bacilli could be isolated in all specimens.

The intradermal toxigenicity test is

positive for all 17 strains of mitis type
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with the diameter of necrotic lesion 5-8
mm. One strain of intermedius type also
gave positive result with a diameter of
necrosis 4.5 mm. However, C. xeresis
and C. pseudodiphtheriticum are negative

for this test (see Table 2).
DISCUSSION AND CONCLUSION

Test for hemolysin production using
humsan red blood cells revealed that 13
strains (76.5%) of mitis type were positive
and 4 strains (24.5% ) were negative.
Therefore, hemolysin production was not
the characteristic preperty of mitis type,

it can be found in the other types (7).

The isolated diphtheria bacilli from
infected patients in Nakorn Chiang Mai
Hospital from 1968 - 1969 were mostly
mitis type (94.4%) and only 5.6 % were

intermedius type.

All 17 strains of mitis type and one
strain of intermedius type gave positive in
vitro toxigenicity sest on both serum and
serum substitute antitoxin agar: The
disadvantage of using pooled rabbit serum
is the hemolysis of some erthrocytes giving
rise to high concentration of iron. When
the concentration of iron more thsn 1.4
mcg/ml. will decrease the production of
diphtheria exotoxin (3, 5). Therefore,
serum substitute is recommended for in

vitro toxigenicity test.

All strains of diphtheria bacilli in

artificial throat swabs gave positive tests
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for rapid in vitro toxigenicity test in 48

hours.

It is saggeted that a rapid in

vitro toxigenicity test may be performed

in order to reduce the time for isolation.

Vol. 6 No. 2

When compared the in vitro test with

the intradermal test, it was noticed that.

the in vitre test was more practicle in a

small laboratory than the in vivo one.

Table 1.

Comparison of the used of serum and serum substitute in In vitro

toxigenicity test.

Hg- 0 Serum Serum substitute

Type test Bl S GRS

strain | 24 hrs 48 hrs ' 72 hrs | 24 hrs 48 hrs | 72 hrs
Mitis 17 s 3 2 | 4 +
Intermedius 1 = 4 Y = : + +
C. xerosis 1 - - o - - e
C. pseudodiph- 1 - | = - R e ==

theriticum
Table 2.

Comparison of in vitro and in vivo toxigenicity test.

No. of No. positive in No. positive
Type
test strain vitro toxigenicity intradermal test
Mitis By 17 17
Intermedius 1 1 1
C. xcrosis 1 - -
C. pseudodiph- 1 - -

theriticum
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ABSTRACT

A simple microcapillary method for the determination of the

distribution of red cell population with different density (may be of

different age ) is described. It is highly reproducible, easy to perform

and inexpensive. It may be used in the future for the study of cell

aging process or celiular hydration.

INTRODUCTION

Although the specific gravity of whole
blood or its cell fractions can be deter-
mined by direct weighing of a given vo.
lume the indirect methods are preferable.
The principle of the indirect metheds
described ( 1-4) consisting of preparing a
series of liquids of varying specific gravity
on the surface of which a drop of blood
or cells is allow to fall from a predeter-
mined height. Various agueous salt solu-
tions and organic solvents including chlo-
roform, benzol, bromobenzene, xylene, and
copper sulfate. = One of the method des-
cribed by Reznikoff (5) is suitable for the

determination of the specific gravity of red
cells because of the liquids used, bemzyl
benzoate and cottonsed oil, dissolves any
of tha cenmstituents of the red cells or hav-
ing any chemical or physical reaction with
the corpuscles. Balantine and Burford (6)
have used mixtures of phthalate esters to
separate protozos, mammalisn cells and
bacteria practically free of the suspending
medium. Dsnon and Marikovsky (7) uti-
lized the above mothod in the determina-
tion of the density distribution of red cell
population. We wish to report our find-
ing of density distribution of red cells

population from normal healthy adults,

* School of Medical Technology, Chiang Mai University.

®® Intern, Bhumiphol Hospital,

Bangkok.

*** Department of Pediatric, Faculty of Medicine, Chiang Mai University.
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MATERIALS
Methyl phthalate (sp. gr: 1.189) and
di-n-butyl phthalate (sp. gr. 1.0416) were

used to prepare stock solution of specific

Vol. 6 No. 2

gravity ranging from 1.062 to 1.138, with
increments of 0.004 ( Table I). The
stock solution are stored in brown bottles

with gless stoppers at room temperature.

TABLE 1. Proportion of di—n—butyl phthalate (fluids I) and methyl phtha-

late (ﬂuid II) used in preparing the battery ef separating fluid.

Fluid in gms. ! Specific Fluid in gms. Specific
I 11 .f gravity I | 11 gravity
34.0 3.2 1.138 60.1 41.0 1.098
36.0 70.0 1.124 63.1 38.0 1.094
38.0 63.3 1.130 66.6 35.0 1.090
40.0 60.0 1.126 69.1 32.0 1.086
43.0 57.8 1:322 7 Zel 29.0 1.082
46.0 55.8 1.118 85.6 270 1.078
48.0 | 520 1.114 86.5 24.0 1.074
51.0 i 50.0 1.110 92:1 21.0 1.070
54.0 1 46.2 1.106 88.3 14.3 1.066
570 1 43.5 1.102 90.6 11,5 1.062

DETERMINATION OF DENSITY DIS-
TRIBUTION OF RED CELLS
Approximately 2 ml. of freshly drawn
EDTA-treated blood were used. The tip
of a capillary tube (for microhematocrit
determination ) is dipped into the separat-
ing fluid until approximately 5 mm. of
fluid column is obtained. A series of ca-
pillary tubes containing columns of sepa-

rating fluid with different specific gravity

are prepared and placed horizontally. Each

capillary is then filled with blood sample
until the upper level of the eily liquid is
about 10 - 15 mm. from the other end of
the capillary tube. The dry ends of the
capillary tubes are sealed by the modeling
clay and centrifuged for 30 minutes at
12,000 xg in a microhematocrit centrifuge.
After centrifugation, the percentage of red ’
cells that have passed through the sepa-
rating liquid is calculated ( the columns of

red cells below and above the separating
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fluid equal to 100 percent).
RESULTS

Distribution pattern of red cell popu-
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lations obtained from 10 normal healthy

adults are shown in the following table.

TABLE 1I. Percent Distribution of red cell population (Healthy adults)

Specific A B
gravity Mean 1 S.D. S.E. Mean l S.D: l S5.E.
1.1.26 0 l 0 0
122 1.26 0.40
1:1:22 1x22 i 126 0.40 ®
8.0 0.47 0.70 0.23
e B 1.31 0.88 0.29
5.89 5.96 1.99
1.114 9.47 9.89 3.13
14.21 12.99 4.11
143410 23.95 | 51808 Sud L
| | 45.60 9.34 2.96
1.106 69.55 | 20.59 6.56
| 20.65 14.79 4.68
1.102 90.20 9.74 3.08
[ 8.50 9.74 3.08
1.098 098.70 0.71 0.22
. f 0.05 0.14 0.04
1.094 98.75 = 0.71 f 0.22
' E 0.70 0.75 0.24
1.090 99.45 | 0.37 0.12
i 0.55 Q.37 0.12
1.086 0 | 0 0
[ 0 0 0
1.082 o 0 0

A = % of red cell population higher density than the given specific gravity.

B = % of red cell population with density between 2 given specific gravi-

ties as shown.

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

COMMENTS

This method is highly reproducible
with only minimal variations when left at
temperature up to 5 hours (7) or 37 °C for
60 minutes. Repeat examination one week

latter also demonstrated only minor dif-

ference from the first examination results,
Danon (7) has also found that red cells
become havier (approximately 0.008 in 5
hours at room temperature). This artifact
can be avoided by keeping the blood sam-

ple at 4°C and let it stand for a few mi-
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nutes to reach room tempersture before
centrifugation. In our hsnd, the centrifu-
gation time of 15 minutes is adequate.
The results obtained from using the mo-
deling clay to seal the hematocrit tube
and those using heat to seal the tube are
the same but the former methed is more
feasible.

Our unpublished results indicated that
it is important to establish the normal
distribution curve in different age groups.
The effect of blood cell regeneration rate
may play a role since it is known that
the specific gravity of red cells increases
with their age.  This method may be

useful not only to estimete the percentage

Vol. € Neo. 2

of young red cell populstion but probably
the effect or degree of intraccllular hy-
dratien.
SUMMARY

A simple method for estimation of
th'.:. percent distribution of red cell popu-
lation with different density is described.
An example of the resuits obtained from

10 healthy adults sre illustrated.
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ABSTRACT : Five sheep and twenty rabbits were subjected

to phenylhydrazine intraperitoneal injections.

An injection dose of ap-

proximately 3.0 mg. per Kg. body weight was used. The 2.5 % phenyl-

hydrazine sterile sointion was administered every day for sheep and

every two-day for rabbits.

of the experimental animsls were determined.

Hemoglobin concentration and hematocrit

It was observed that

phenylhydrazine caused a 67 % and 59 % decrease after administrations

for 28 days and 18 days in sheep and rabbits respectively.

Erythro-

poietic activity in the anemic plasma filtrate of the experimental ani-

mals assayed by Fe 52 incorporation method was in the range of 0.07-

0.09 Cobalt Unit per mg actual weight.

INTRODUCTION :  Anemis is still
an important problem in Thailand. Con-
ditions of anemia can be investigated in
animal models. Anemia in animals can
be artificially induced by bleeding, admi-
nistration of some chemical agents, or
drug, e. g. trinitrotoluene ( 1, 2), phenace-

tin (3, 4), primaquine (5) and phenylhy-

drazine has been commonly used on this -

purpose for a long time. Anemic plasma
of the experimental animals becomes a
good souce for preparation of erythropoie-
tin. In this paper, the hematologic effect

of phenylhydrazia in sheep and rabbits

will be reported and erthropoietic activity
in their anemic plasma filfrate will be
assayed.
MATERIALS AND METHODS

A. Animals: Five male sheep weighing
from 30 to 40 Kg, 3-5 years of age and
20 rabbits in both 'sexes weighing from
2-5 Kg, 1-2 years of age were used in the
experiment. They were locally bought in
Chiang Mai, Thailand.

B. Chemicals: Phenylhydrazine hy-
drochloride was obtained from Matheson
Coleman and Bell, Norwood, Cincinati,

U.S/A. Sodium chloride was taken from

* Department of Biochemistry, Faculty of Medicine Chiang Mai University.
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City Chemical Corporation, New York,
U.S.A. Cobslt chloride as CoClz. 6H20
crystals was obtained from May and Baker
Ltd., Dugenham England. Fe5® as ferric
chloride wes directly purchased from the

Radiochemical Center, Amersham, U.S.A.

C. Preparation of Phenylhydrazine -
Anemic Plasma: The sheep and rabbits
were intraperitoneally injected with 2.5%
sterile solution of phenylhydrazine hydro-
chloride using each injection dose of ap-
proximate 3.0 mg. per Kg body weight.
The injections were performed every day
for sheep and every two-day for rabbits.
The animal blood was frequently drawn
for determinations of their hemoglobin
concentration and hemotocrit compared
It took 28 in-

jections for sheep and 9 injections for

with the normal values.
rabbits.  After hemoglobin concentration
and hematocrit decreased below 10 gm %
and 15 vol% respectively, the sheep were
venously bled and the rabbits were bled
The whole blood of

by cardiac puncture.

each animal wss pooled using ACD solu-

tion as an anticoagulaat and the plasma

was collected. The anemic plasma would

be used for an eryhropoietin study.

D. Preparation of Anemic Plasma
Filtrate : The preparation of anemic
plasma filtrate (APF) was done by the
method of Rambach et. al. (g). The pH

of the anemic plasma, 3.5 litres from

Vol. 6 No. 2

sheep and 500 ml. from rabbits, was then
adjusted o 5.5 with 1IN HCI., boiled for
10 minutes and finally filtered. The
anemic plasma filtrate was dialyzed agsinst
distilled water at 4'C for 24 hours, and
lyophilized.

E. Determination of Hemoglobin Con-
centration : Exactly 0.02 ml of the animal
blood was pipetted by a micro-pipette.
Five ml of cyanomethemoglobin solution
of Drabkin’s solution were added and
thoroughly mixed. The optical density
was measured at 540 millimicron compared

with standard value, using a Bausch and

Lomb Spectrenic 20.

F. Determination of Hematocrit: The
animal bleod was drawn and placed in
balanced oxalate tube. Fer the micro-

hematocrit determination method, the
blood was filled into the sealed capillary
tubes approximate three - fouths of total
volume of tubes: The tubes were centri-
fuged by a Sorvall angle” centrifuge with
speed of 3,000 rpm. for 5 minutes. The
hematocrit in volume % was determined

by a Micro-capillary Reader, model C.R.

G. Biological Assay of Erythropoietic
Activity
The erythropoietic activity assay was
modified from the method of Graham (10,
11), using technique of radioisotope iron
incorporation into red cells. The methed

required at least 4 albino rats per group
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for testing materials and with two re-
maining group for a control NSS solution!
and a cobalt chloride standard solution (8).
The erythropoietic activity was expressed

in Cobalt Unit2 per mg actual weight.

‘EXPERIMENTAL RESULTS

The time response of hemoglobin
concentration and hemetocrit in sheep and
rabbits to phenylhydrazine hydrochloride
is shown in Figure I and II respectively.
From Figure I, it was found that after
administrations ef phenylhydrazine into
sheep the hemoglobin concentration and
hematocrit obviously and rapidly decreased
from th;: starting day to day 8, and then
gradually changed to a plateau level. The
hemoglobin concentration dropped from
15.5 gm% to 5.0 gm%; and the hemato-
crit from 35 vol% to 13 vol%. The
reduction was about 67 %. Similary, in
Figure 11, the hemoglobin concentration
and hematocrit in rabbits were 59 % de-
creased after total administrations. Erythro-
poietic activity in the anemic plasma fil-
trate of both sheep and rabbits assayed
was 0.07 and 0.09 Cobalt Unit per mg.

actual weight, respectively, as shown in

Table 1.
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When all phenylhydrazine injections
were done, some anemic signs in the ex-
perimental animals. eg., pale eyes, less
activity, weakness, and loss of appetite

were also observed.
DISCUSSION

In this experiment, it has been shown
that phenylhydrazine effectively induced
an anemia in sheep and rabbits. The he-
moglobin concentration and hematocrit
continously decreased during injections.
The values became nearly constant on
day 18 for sheep and on day 12 for rab-
bits. The plots between hemoglobin con-
centration and hematocrit against the in-
jection time showed a good correlation in
both kinds of animals. The difference in
the figures between the sheep and the
rabbits might depend upon the blood com-
position, such as plasma proteins, red cell
number, and total blood volume.

The plasma filtrate of both sheep
and rabbits showed the presence of an
erythrepoietically active substance. As
reported by other investigators (12), phe-
nyldrazine was shown to secondarily affect
the erythropoictin production by inhibiting

the respiratory mechanisu. Anemia or

\ NSS solution - Normat saline solution; 0.85% NaCl sclution.

2 One Cobalt Unit is equal to the erythropoietic activity by which 5 micro moles of

CoCl2, H20 as a total dose (8, 12), is injected into starved rate. In this investigation

one Cobalt Unit is equivalent to 7.76 percent of FeS° incorporation.
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hypoxia due to phenylhydrazine injection

increases the erythropoietin  synthesis.

This was confirmed by our experiments.

The injection dose of phenylhydrazine
investigaled in this experiment is quite
suitable. If higher dose was wused, it
caused the animals sudden death. It was
also observed that the withdrawn blood
was easily hemolyzed, therefore, it ought
to be immediately centrifuged after with-

drawing to avoid the hemoglobin contami-

Vol. 6 No. 2

nation and to maintain high biological

activity of erythropoietin in the sample.

This preliminary report on induction:
of anemia in animals by using phenylhy-
drazine may be a technical guide for those
who want to study anemia in animal
models. Other kinds of animals such as
dogs, goats, and monkeys which are avai-
Isble in our country could be employed.
The anemic plasma obtained is useful for-

erythropoietin studies.

Anemic Plasma Filtrate (APF)

Sheep Rabbit

Erythopoietic Aetivity
(Cobalt Units per mg. actual weight)

0.07 0.09

Table I. Erthropoietic Acitivity in Anemic Plasma Filtrate (APF)

Prepared from Plasmas of Sheep and Rabbit Treated with

Phenylhydrazine.
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Figure I Effect of Phenylhydrazine on Hemoglobin Concentration
and Hematocrit in a Sheep. The experiments were performed

as described in Materials and Methods.:
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Figure II Effect of Fhenylhydrazine on Hemoglobin Concentration
and Hematocrit in a Rabbit. The experiments were

performed as described in Materials and Methods.
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INDIRECT HEMAGGLUTINATION TEST
IN
AMOEBIC LIVER ABSCESS®

Sichompoo Postsiri, B.Sc. ( Med. Tech.)*®*

Chirasak Khamboonruang,

The definitive diagnosis of amoebic disease has depended upon
the unequivocal demonstration of Entamoeba histolytica organism
coubled with the presence of the known clinical symptoms and signs
of amoebiasis. For numerous well-known reasons, the demonstration
and identification of E. histolytica may be difficult, with the result
that either false-negative or false-positive conclusions may be drawn
regarding its presence. Serologic detection of amoeba antibodies
should be useful supplements to the above diagnostic measures. Much

effort and considerable progress in this direction has been made for

M.D., M.S¢., Ph.D. ***

many decades.

Serological test have been used by
scveral workers to detect the antibody
response of patient with amoebiasis. The
detection of amoeba immobilizing antibody
was employed by Cole and Kent ( 1953 ),
Biagi and Buentello (1961) and Zaman
(1960). Immunodiffusion was performed
by Maddison and Elsdon - Dew ( 1961 ),
Siddiqui ( 1961), Athchley et al (1963),
and Krupp and Powell (1971). Goldman

{1954) and Goldman et al (1960) detected
the antibody response to invasive amoeba
by a fluorescene labeled antibody technic.
A complement fixation test was success-
fully done by Elsdon - Dew and Maddison
(1952 ), Kessel et al (1965), and Krupp
and Powell (1971). The indirect hemag-
glutination test wis introduced by Kessel

et al, (1961, 1965) and Lewis and Kessel

{1961). Later, mod fication of the indirect

* Part of this work has been submitted to the Facully of Medicine in partial ful-
{ilment of the requirements for the B.Sc. Degree. ( Med. Tech. )
** School of Medical Technology, Chiang Mai University.

*** Assistant Professor Departinent of Parasitology, Faculty of Medicine, Chiang Mai

University.
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hemagglutination test for amoebiasis was
conducted by Krupp (1969, 1970), and
Krupp and Powell (1971).

The present study, carried out at
Department of Medical Technology, was
designed to detect the antibody response
to amoebiasis by a micro-indirect-haemag-
glutination test using sera of patients ad.
mitted to University Hospital, Faculty of
Medicine Chiang Mai University with the

clinical diagnosis of amoebic liver abscess.

Materiais and Methods

Sera

The sera included in this report were
obtained from the patients admitted to
the medicine ward, Department of Inter-
nal Medicine with clinically dizgnosed
amoebic liver abscess. Pus sample drawn
from the abscess and examined micro-
scopically by culture were all negative for
Entamoeba histolytica trophozoites. Con-
trol sera were obtained from 10 healthy
persons and 20 patients admitted to the
medicine ward with diagnosis not related
to hepatic diseases.
Antigen

The antigen was generously provided
by Dr. Richard Reeves, Department of
Biochemistry, Medical Center, Louisiana
State University, U.S,A. ~ The antigen
was prepared by growing D.K.B. Strain E.
histolytica axenically in 1P-S-1 Medium.

A suspension of approximately one million

Vol. 6 No. 2

amebae per ml, was lyophilized and mailed
to the author. Before use the antigen was
reconstituted with saline at the original
concentration, and stered in 0.5 ml
amounts at -20 C. This antigen, recons-
tituted with saline, was further diluted
with phosphate buffer saline (pH, 0.4) to

1:10 dilution for use in the test.

Sheep cells. Sheep blood was collected
aseptically in an equal volume of Alsever’s
solution. Cells were kept in the refrigera-
tor at 4 C. for 3 days. In preparation
for tanning sheep red cells were washed
three times by centrifugation in phesphate-
buffered saline (pH 7.2) and a 2.5% sus-

pension was made after the final washing.

Tanning. A fresh solution of tannic
acid (1:1000 W/V) in saline was prepared.
Before use the solution was further diluted
to the concentration of 1:20,000 with
phosphate-buffered saline (pH 7.2). Equal
volumes of 2.5% suspension of erythro-
cytes and tannic acid solution were com.
bined in a flask and gently rotated at 37°
C. for 15 minutes. After tanning, the
cells were washed twice in phosphate-buf-
fered saline (pHM 7.2), and then diluted to
2.5% in phosphate-buffer saline ( pH 6.4)
for sensitization.

Sensitization. Sensitization was carried
out by gentle rotstion 2t room tempera-

ture, for 30 minutes of 1 volume of anti-

gen dilution (1:10) in phosphate buffered
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saline, (pH 6.4) and 1 volume of 2.5%
tanned erythrocytes. Normal rabbit serum
was used as a stabilizer in the test, and
was activated and absorbed with sheep
cells before use. Sensitized erythrocytes
were washed twice in 1% normal rabbit
serum in phosphate - buffered saline (pH
7.2) and a 1.5% solution of sensitized
cells was prepared after the final washing.
Test system

The test was performed in the test
tube according to the method of Campbell
et al (1964).

antisera ( positive centrol. negative control

Serial two fold diluticns of
and tested sera) were made. Fifteen test
tubes ( 13% 100 mm) were placed in each
row in a rack; 0.5 ml of 1% Normal rab-
bit serum diluent were pipetted into tubes
1 through 15; 0.5 ml of undiluted, sheep
-red-blood-celi-absorbed

pipetted into tube 1. The content in tube

antigerum  were

were mixed and 0.5 ml from tube 1 dis-
pensed into tube 2. Twofold seria' dilu-
tions were continued through tube 15,
and 0.5 ml discarded from tube 15 after
mixing. By this dilution schedule tube
15 would contained a 1:32,728 dilution
of antiserum. Thereafter 0.05 ml of a
1.5% suspension of sensitized cells were
added to each serum dilution: The tubes
were sealed with parafilm, and the rack
shaken thouroughly for 5 minute and
allowed to pattern for several hours at

room temperature.
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Results

Sera from 56 patients who ‘were cli-
nically diagnosis to be amoebic liver abs-
cess were studied. Some pus samples
drawn from the abscesses were examined
for E. histolytica trophozoite but no
amoebae were found in the exudate. The
frequency distribution of the titer of he-
magglutinating-antibody levels is displayed
in the Table. It appears that the distri-
bution is variable. Titers of 1:1024 were
more frequent. However, 14 serum sam-
ples had hemagglutinating - antibody tirers
over 1:32,728. It was observed that 50
out of 56 serum samples or 89.3% revealed
hemagglutinating antibody. No antibody

was detected in the remaining serum

samples.

In the control groups, sera from 30 per-
sons were studied. Stool examinations were
parformad on each individual. Neither E.
histolytica cyts nor trophozoite was found
in the sample. History of past experience
with amoebiasis were taken and no evi-
dence of previous infection was discovered.
The result showed that the serum from
10 healthy persons had no antibodies.
However, 1 out of 10 healthy person had
low hemagglutinating antibody titer (1:32).
In the group of patients with concurrent
infection, it was found that 5 of 30 per-
sons had antibody response to E. histoly-
tica. One patient who was ill with chronic

renal failure had a titer of 1:512. Another,



130

who was admitted to the hospital with the
complaint of jaundice had the titer of
1:1024. The remaining three person had
very low titers (1:2). Overall 70% of the
control group with no demonstable clinical
amoebiasis were negative for hemagglutina-

ting antibody in the series.

Discussion

The traditional and heretofore most
reliable method for the diagnosis of amoe-
biasis has been the recovery of the etiolo-
gical agent, Entamoeba histolytica. For
intestinal amoebiasis, the approach is feasi-
ble, however if diagnosis were to depend
solely .on the detection of the parasite,
most cases of extraintestingl amoebiasis
would be overlooked. The desirability of
a serologic test for extraintestinal amoebia-
sis has periodically stimulated investigators
to propose new procedures for this pur-
pose. TFrom a review of the literature, it
appears that the indirect hemagglutination
test is widely accepted and employed in
many laboratories. The test is considered
to be the most sensitive and specific one.
Kessel et al (1965) reported 100 per cent
positivity by the indirect hemagglutination
tost in cases of amoebic liver abscess and
98 per cent in cases of acute amoebic
dysentery. Only 1.5 per cent of the abs-
‘cess cases and 7.6 per cent of acute amoe-

bic dysentery cases gave falscly negative

ersults using the test in a series reported
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by Maddison et al (1965). Milgram et al
(1966) obtained positive indirect hemagglu-
tination tests in 96 per cent of cases of
abscess and in 82 per cent of amoebic
colitis. The result of the study of Prakash
Om et al (1969) revealed that all of three
cases of intestinal amoebiasis with amoebic
hepatitis gave positive indirect hemagglu-
tination tests and 12 of 16 (75%) cases
with amoebic liver abscess only were also
positive. ‘Thus in 25 per cent of cases of
amoebic liver abscess a falsely negative
hemagglutination test was recorded: Krupp
(1970) determined the antibody response
to amoebic infection in the person in Cali,
Colombis, South Americs. She found
that the tests gave positive results for 81
per cent of 168 person with ameebic coli-
tis, and 87 per cent of 31 with extrain-
testinal amoebiasis; in the control group
7 per cent were reported as positive.
However, Krupp and Powell (1971) studied
the antibody response to invasive amoebia-
sis in Durban, South Africa, snd found
the positivity to be considerably higher
than in Cali. ~ The test yiclded 98.4 per
cent positive in persens with known amo-
ebic liver abscess and 95.2 per cent in
confirmed amoebic dysentery.  The anti-
body response was found to pessibly per-

sist for more than 3 years after termina-

tion of active infection.

In the present study the auther found
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that the teat yielded positive results in 89
per cent of 56 persons with known amoe-
‘bic liver abscess. The test gave consider-
ably lower results than that of [Krupp and
her Co-worker (1971). According to the
study of Prakash Om et al {1969) possible
explanations for this could be: 1) compa-
ratively low potency of the antigen; 2)
poor nutritional status of patients. It
should also be noted that diagnosis as
amoebic liver abscess in this study was
‘based .on the aspiration of characteristic
pus and clinical signs and symptoms. No
amoebse were found in the direct smears
of the pus. It is passible that the appa-
rent liver abscesses were due to. causes
other than amoebae thus yielding & nega-

tive test.

In the control group the results re-
vealed that only 10 per ceat of healthy
contro! sera had hemagglutinating antibody
at the titer of 1:32. In the control group
of 20 persons with conecurrent infections
it was found that three had titers of 1:2
and two had titers of 1:512 and 1:1024
The letter patients were admitted to the
hospital with chronic renal and jaundice
respectively. Krupp and Powell (1971)

study antibody production in response to
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invasive amoebiasis in Africa.  They con-
sidered a titer of 1:81 er lower as nega-
tive. Comparison to the present study, 4
persons of the control group had the titer
lower than 1:64. The only explanation
for the higher titer in the two control
cases above would be previous experience
with amebic infection in the past with
persistent antibody as described by Krupp

and Powell (1971).

Abstract

Indirect hemagglutination test for
amoebic liver abscess was studied using
the macrotiter system in test tubes, Sera
from patient with clinically diagnesed as
Fresh

sheep red blood cells were tanned and

amoebic liver abscess were tested.

sensitized with Entamoeba histolytica anti-
gen from axenic culture. The tests gave
positive results for about 89 % of 56 pa-
tients with amoebic liver abscess, 10 9% of
10 person with healthy controls, and 25%
of 20 patients with concurrent bacterial
infection. + was found that the indirect
hemagglutination test for detection of an-
tibodies in amoebic liver abscess has proved
te be sensitive and specific as compare to
the previous works of several investiga-

tions.



Frequency Distribution of Serum Hemagglutination Titers Obtained from Persons

in Chiang Mai Hospital
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Studies on Angiostrongylus cantonensis

larva in the snails and adult worms in

the rats in Chiang Mai.

by Vichit Punnavutti.
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School of Medical Technology, Faculty of
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Fetal Hemoglobin
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The Term Paper for the degree of B.Sc.
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of Medicine Chiang Mai University 196Y-70
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An Evaluation of Different Methods for
Alkaline - Resistant Hemoglobin
Determination.

By Charun Panichsasilawat,

Thi Term Paper for the degree of B. Sc.
( Med. Tech.)

The School of Medical Technology, Faculty

of Medicine, Chiang Mai University, 1971
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Estimaticn of Iron Store in Bone Marrow.

By Usa Boonma

The Term Paper for the degree of B.Sc.
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Clinical Spectrum of phayngeal gonococcal
infection.

By Paul J. Wiener, Evelyn Tronca,
Alf H.B. Pedersen
and King K. Holmes.

Pau! Bonin,

From New Engl. J.M. Vol. 288 No. 4,
January 25, 1973 p. 181 - 188.
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‘Susceptibility of pathogenic staphylococci
-to penicillin G and penicillin derivatives.
By Surssak Puckdee. .
The term paper for the degree of B. Sc.
( Med. Tech.)
The School of Medical Technology,
Chiang Mai University 1971 - 1972
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SEPTRIN

Trade Mark

the first broad - spectum bactericidal

chemotherapuetic agent

BURROUGHS WELLCOME THAILAND LTD.

P.O. Box 2475, 1041 Silom Road Bangkok 5, Thailand

Tel. 31090
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ANTI-INFLAMMATORY ENZYME PREPARATIONS.
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swelling, hematoma associated with trauma such as fractures and sprains,

postpartum breast engorgement, mastitis, postoperative inflammation.

MANUFACTURED BY :—
‘MOCAIDA PHARMACEUTICAL CO.,LTD.

TOKYQO, "JAPAN.



NEED....

LABORATORY GLASSWARES
LABORATORY EQUIPMENTS

LABORATORY I STRUMENTS
CHEMICALS

AT ...
REASONABLE PRICE

WITH . ..
RAPID DELIVERY

CONSULT...

PROGRESS SCIENTIFIC LTD., PART.

60/12 BANGKHUNNON — TALINGCHAN
BANGKOKNOI, BANGKOK 7

Tel. 47686
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52 Fadem Road

Springfield. N.J. 07681 USA
Phone 379 : 1400

Area Code 201

Cable FISHERSCI, NJ.

International Division

FISHER SCIENTIFIC COMPANY

Instrument, Apparatus, Furniture and Chemical for Laboratories
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Exclusive Agents For Thailand

P.O.BOX: 445
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CESCOD LTD.
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