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LOCALIZED LEUKOCYTE MOBILIZATION STUDY
IN THALASSEMIA, LEUKEMIAS AND SLE

Piyarat

Chalaw Buanamjued,

Panja

ABSTRACT :

By

Saelim,

Kulapongs,

B. Sc. ( Med. Tech.)
B.Sc. ( Med. Tech,)*®
M.D., Dip. Amer. Bd. of Ped **

Localized leukocyte mobilization (LLM) study using qualitative

skin window technique originally described by Rebuck and Crowley

are performed in 13 healthy Thai adults.

It was found that the time

relationship and percentage of different cell types migration into the

local exudate are differed significantly from those described by Rebuck

and Crowley but comparable to those observed more recently by many

investigators. The normal pattern of LLM was also found in patients

with thalassemia and acute myeloblastic leukemia in remission.

De-

creased macrophage migration into the local exudate was found in 3

patients with SLE.

INTRODUCTION

Localized leukocyte mobilization (LLM)
is a complex phenomenen, involving
changes in the local micrecirculation, mi-
gration of leukocytes, permeability changes
within the vascular endethelium, and the
active process of leukocyte emigration out
of the vessel. This ssquence of events

has been mainly studied in the rabbit ear

chamber (1-3) and can be locally induced
with & variety of mechanical, thermal,
and chemical stimuli.  The introduction
of the skin window technique by Rebuck
and Crowley (4) has greatly stimulated the
qualitative study of induced inflammatory
exudates in' man, Several quantitative
modifications of the coverslip technique

have been attempted with varying results

* Department of Pathology, The Faculty of Medicine, Chiang Mai University.

** Department of Clinical Microscopy, the Faculty of Associated Medical Sciences Project,

Chiang Mai University,



skin-chamber technique have found three

different patterns of leukocyte mobilization

i

up-
The

in normal individusls i.e. ‘“pesk”,
slope” and ‘“‘high-plateau” types.
physiologic significance of different kinetic
leukocyte mobilizatian type is still un-
known. In addition, even in the normal
individual the number of leukocytes mi-
grated into the skin chamber varied as
much as 7 folds (7). In the light of the
knowledge that the time rclationships of
leukocytic exudation into areas of experi-
bacterial invasien s

men tal of great

importance in limiting the spread Of
infection (8) and may somehow be involved
in the initiation or stimulation of wound
healing (9), the qualitative Rebuck skin
window technique is adequate for eclinical

study.

Perillie in 1960 (10) confirmed earlier
findings of Rebbuck and Crowley (4) that
at about 1 to 1.5 hours following injury
(skim window procedure) a heavy concen-
tration of mature neutrophilic granulocytes
was noted on the coverslip.  This phase
persisted for the first 6 to 3 hours of the
nonspecific inflammatory cycle with only
minor participation by histiocytes, lympho-
cytes and eosinophils, At thsl eighth to
tenth hour, mature Iymphocytes began
appearing in increasing numbers and by the

fourteenth hour they made up about 50 per-

{5-7). Senn et al (7) by using the plastic

Vol. 7 No. 1
cent of the local cellular exudate. The next-
phase iz the presence of sessible macro-
phages in an incressing number so that
by the tweaty - second to twenty - fourth
hour they comprised over 80 percent of
the cells present.

Kulapongs and associates (11, 12) in-
an attempt to study the defense mecha—
nism in children with protein calorie
malnutrition observed a unique pattern of
LLM in healthy children and adults
which is markedly different from those-
reported by Perillie and Finch (10). They
have found that there is no significant
number of lymphocytes present st any
time and there is only moderate number
of macrophages (less than 50 .pccent} at
the twenty fourth hour of the imflamma--
tory cycle. These findings agreed with

those of Senn et al (7) and more recently

confirmed by Freyre and associates (13)

We are reporting our findings of the
typical LLM pattern in normal healthy

adults, the patients with acute leukemia.
thalassemia and SLE.

'MATERIAL AND METHOD

The normal subjects were 13 medical
technology students. They were hemato-
logically normal and free from illiness or

recent infection. The methed employed:

~was a modification of the glass coverslip

technique originally described by Rebuck

and Crowley (4). The skin over a small

L, LS
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area of the volar surfsce was shaved,
prepared with iodine and alcohol and then
was scraped with a sterily scalpel until
the capillary layer of the corium was
exposed. The approximately 1x1 cm.
lesion was then covered with a sterile
coverslip which in turn was surmounted
by a clean 1 x 15 inch glass slide and
large adhesive tape. The cover slips were
removed and replaced by a new one at 2,
4, 6, 8, 12 and 24 hours, air-dried,
stained with Wright’s stain and mounted
on glass slides. ~ The preparations were
then examine microscopically. Each pre-
paration was carefully examined with a
low power lens and its relative cellularity
determined and graded as 0 to 4+ (10) or
scored by utihg grid (12) up to the maxi-
mum of 100. The differential call count
of 500 cclis were done by the ‘‘fixed”
method (14),

The stimulated lesion were done by
applying a drop of tuberculin solution
(1:1,000 dilution of old tuberculin) or
diphtheria toxoid before applying the
coverslip.  Generally all 3 lesion sites of
the “‘non - stimulated” and ‘‘stimulated”
were done simultancously on the same
arm or the opposite arm-.

RESULTS

The pattern of different cell types

appeared in the local exudate on the

coverslip is shown in Table I - IIT below.

During the first 2 hours there arc mini-
mal cell migration to the skin lesion but
most of them were polymorphonuclear
ncutrophils. The local exudates contained
increasing amount of migrated cells with
maximum between 16 - 24 hours. Results
of of differential cell counts done in these
healthy individual confirmed the previous
findings or Kulapongs and Thongtong (11,
12) that the percentage of polymorpho-
nuclear neutrophils (PMNs) in the locsal
exudate decreases with time from almost
100 percent at 2 hour to about 50 percent
at 24 hour. Eosinophils and basophils

were present in a very small amount not

exceeding 0.7 percent. Small lymphocytes:

started aﬁpcaring in the lecal exudate at 4
hour with increasing amount to slightly
over | percent at 24 hour. Monocytes and
macrophages  accumulated  increasingly
with time until reaching 45 percent range
at 24 hour. The results obtained from
stimulation with tuberculin aud diphtheria
toxoid were practically identical to the
nonstimulated lesion.

Normal pattern of LLM was found in
3 patients with beta thalassemia syndrome
and 2 patients with AML during remis-
sion. 'Three patients with systemic lupus
ery thematosus have shown an unusual
pattern of decressed macrophage at 24
hour period even when stimulated with
tuberculin or diphtheria toxoid. L.E. cell

has never been found in the local exudate

of these 3 patients.
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NON-STIMULATED PREPARATIONS

TABLE I-I[l: TYPES OF CELLS MIGRATE TO THE SKIN WINDOW (MFAN LSE)

Hours | Neutrophil Macrophage Lymphocyte Eosinophil Basophil
g 2 99.69 T 0.23} 0.09 * 0.03 0 0.22 + 0.21 0
4 (9172 F 1.86] 7.53 £ 1.76 [ 0.03 £ 0.03 |0.66 X ¢.28 [0.06 T 0.04
t 6 |76.87 + 3.34122.07 + 3.21}0.37 & 0.09 ]0.20 £ 0.09 [0.08 T 0.06
8 166.43 + 4.49032.85 = 4.49/0.30 * 0,13 0.28 * 0.20 [0.15 £ 0.09
12 (58.02 + 5.15{39.09 *+ 5.29}0.81 = 6.17 |0.24 X 0.10 [0.28 T 0.12
24 |52.55 + 4.24144.53 F 375|118 £ 0.27 [0.23 & 0.09 |0.68 F 0.27
L I[. STIMULATION WITH TUBERCULIN SOLUTION
E Hours_ Neutrophil | Macrophage | Lymphocyte | Eosinophil Basophil
2 l99.26 + 0.27] 0.28 T 0.12 0 0.45 * 0.21 0
4 {93.40 f 188)10.60 = 1.93]0.08 I 0.04 |0.28 + pi13 10.06 + 0.05
' 6 17661 % 2.97 121,93 * 3.5oi 0.15 = 0.67 10.49 + 0.16 [0.06 T 0.05
8 l62.51 + 3.73[36.52 + 3.67]0.30 % 0.11}0.59 X 0.15 jo.15 F 0.08
b 12 l61.20 + 5.33[36.00 £ 5.30|2.20 & 0.19 |0.40 £ 0.16 j0.20 X 0.19
} 24 |ss.00 t 0.2142.23 & 6.73]1.28 £ 0.17 }0.35 X 0.13 0.60 £ 0.25
[II. STIMULAION WITH DIPHTHERIA TOXOID
Hours | Neutrophil | Macrophage | Lymphocyte | Eosinophil Basophil
% 2 los.71 t 0.51] 0.38 = 0.16 0 0.52 £ 0.35 0
4 8950 + 2.07114.12 % 5.01{0.05 & 0.03 {0.68 X 0.35(0.03 L 0.03
6 172.05 * 3.17]27.42 F 3.1610.11 £ 0.04 |0.37 & 0.14 |0.05 £ 0
| § l62.15 & 3.1735.62. & 2.99}0.26 £ 0.11 [0.49 F 0.23 0.17 £ 0.07
12 |56.18 £ s.00l¢2.88 & 5.25}0.66 + 0.20 [0.54 = 0.26 {0.32 T 0.12
!': 24 |48.73 + 0.95M49.090 £ 6.58]1.18 = 0.29 [0.35 1t 0.14 [1.03 ¥ 0.38
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COMMENTS

The morphologic characteristics of
the inflammatory exudate are easily repro-
ducible. The injury produced by the
abrasion and the continued application of
the coverslips [is sufficient to reproduce
the complete inflammatory cycle described
by Rebuck and Crowley (4) using tuber-
culin solution and diphtheria toxeid. The
neutrophilic granulocyte is considered -the
cell of major importance during earliest
phase of the local inflammatory reaction
which determines the success or failure of
microbial invasion (l5). Its prampt
arrival in adequate numbers at the site of
injury constitutes the first line of defense
against such invasion, The delayed and
diminished granulocyte response has been
interpreted as a partial explanation for the
susceptibility of leukemia (5, 10, 16, 17)
uncontrolled diabetes (18), alcoholism (19},
and a child with the presence of serum
leukotaxis inhibitor ' (20), to infection.
During early stages of inflammation, pha-
gocytosis is attributable almost entirely to
polymorphonuclear neutrephils ( PMNs )
probably for the simple reason that these
cells are abundant in the circulation and
most readily invade the area of injury.
The PMNs are blood - borne as func-
tionally mature cells and are attracted to
the invading microorganisms or their

product through positive chemotaxis. Bell

11

et ul (21), had demonstrated that the anti-
bacterial functions of Jleukocytes derived
from inflammatory exudates after dermal
abrasion (skin window technique) and
those derived from peripheral blood were
comparable, suggested that, at least in
normal subjects, leukocytes do not underge
a functional alteration during the complex
process of tissue mobilization.  Later in
the inflammatory process, the major pha-
gocytic cell type present is the macrophage.
This cell type may either be blood-borne
in the immature form, the monocyte (22«
24), or may arise from the differentiation
and proliferation of cells at the site of
inflammation (25). Rebuck and Crowley's
data (4) obtained with skin window tech-
nique supported the earlier believes that
lymphocytes can transform to macrophage.
Recent reports of both in vitro and in
vivo experiment lend its strong support
(24) In either case, maturation continues
at the inflammatory site. Eosinopbils and
baszephils are usually present in a very
small percentages. FEosinophils are being
postulated to represent a cellular aspect of
the immediate - type hypersensitivity (26}
since high eosinophil count is found in
the skin window of atopic patient stimu-
lated locally with offending allergen.

The typical LLM pattern in the patient
with acute leukemia consisting of delayed in

¢
the initial PMN response. In comparison
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with normal control, the initial response is
eparse, snd maximal cellularity develop
more slowly (5, 10, 16, 17).  These ab-

normalities returned to normal during

remission as observed by these investigators
and in our patients, The finding of de-
creased macrophage population in the local
exudate of our patients with SLE is
confirmed by the similar result obtained
after diphthrria toxoid stimulation. These
may related to the decreased cell-mediated

immunity statc as seen in malneurished

children (12, 13).

seen L. E. cell in the local exudate as

We have not

observed by Perillie et al (27). The

association of frequent infections and

thalassemia syndrome is well known. The
underlying mechanism of its unusual
susceptibility is still unkown, The Teview

of this particular subject ncluding its

Vol. 7 Neo. 1

immunological status, phagocytic killing
function, opsonin activity, Tuftsin activity
and febrile response in thalassemia will be

published by the author (P.K).

CONCLUSION

Our findings of localized leukocyte
mobilization study using qualitative Rebuck
skin window in healthy Thai adults are
significantly differed from those originally
reported by Rebuck and Crowley §(4) and
Perillie et al (10) but identical to the
more recent works by Senn et al (13). By
using this technique, we have found that
the LLM in the patients with acute my-
eloblastic leukemia in remission and
patients with thalassemia are normasl, but
the macrophage migration or transformst on

at the inflammatory site in patients with

ESL are decressed significantly.
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ABSTRACT.

The lipid layer of red cell membrane is composed primarily of
phospholipids and non-esterified cholesterol. Bidirectional red cell-
plasma exchange of lipids have been demonstrated The significant
difference between the values of red cell membrane lipids from dif-
ferent laboratories is partly due to the dietary differsnce in the popu-
lation studicd. Abnormalities in the lipid coutent of the red cell
membrane has been demonstrated in liver diseases, lipideses and protein
calorie malnutrition. It is essential that the normal value must be
established for our further study. The red cell membrane cholesterol
content of healthy young children and uncemplicated pregnant women
are 21.6025.86%10 ™ '* mg./2BC and 25.97£9.69x10™ ' mg. |RBC
respectively; and the red cell membrane phospholipid (as lecithin )
contents are 28.93% 4.00x10" ‘% mg. [RBC and 30.80£877xi07
mg. | RBC respectively.

Veol. 7 No. 1
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According to the classical model of

red cell membrane structure proposed by

Davson and Danielli (1), a unit membrane

consisted of a bimolecular leaflet of phos-

* Hematology Division, the Anemia and Malnutrition Research Center, Chiang Mai

University.

** Dept. of Clinical Microscopy, the Faculty of Associated Medical Sciences Project,

Chisng Mai University.
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pholipids covered externally and internally
by a layer of protein. The lipid layer is
composed primarily of phospholipids and
a non-esterified cholesterol, Reed ct al(2)
have found that human red cell lipids
were comprised of approximately 65 per
cent phospholipid, 23 percent cholesterol,
2 percent cholesterol esters, glycerides and
frec fatty acids. Although there is little
or no de novo synthesis, the lipide of red
cell membranes are metabolically active.
Bidirectional red cell-plasma exchange of
phospholipids such 18 lecithin and sphin-
gomyelin (3), and non - esterified plasma
cholesterol have been demonstrated (4, 5).
Abnormalities in the lipid content of the
red cell membrane has been found in
patients with liver diseases (6-8). lipideses
(9-11) and acanthocytosis(12). Recently we
have noticed ths higher lipid content of red
cell membrane in children with protein -
calorie malnutrition (13) which decreased
during dietary therapy similar to those
observed in kwashiorkor by coward (14).
It is well known that there sre stll signi-

cant differnce between the values of red

" cell membrane lipids from different labo-

ratories (2, 15-17) which partly due to

e
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the dietary difference in the populstion
studied (18).

We are reporting the cholesterol and
phospholipid content of red cell membrane
of normal healthy young children and

uncomplicated pregenant women.

METERIAL AND METHODS.

Fasting heparinized blood samples
werc obtained from 6 healthy children
(1-5 year) and 7 healthy pregnant women
(during the third trimester period). After
the routine blood cell counts and smears
were done the blood samples were washed
thres times with 0.85% NaCl solution and
resuspended.  Quadruplicate aliquots of
red cell membrane were extracted with
isopropanol and chloroferm (19). Lipid
extracts were analyzed for cholesterol {(20)
and phospholipid content (21) expressed
as 107 '2mg. of cholesterol and lecithin/

RBC respectively.

RESULTS.
The reaults obtained are summarized
25 shown below There 18 no statistical

significant difference between these two

- group of population studied.
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RBC Membrane Cholesterol RBC Membrane Phospholipid
(XlOl"l2 mg/RBC) (>’<10"12 mg lecithin/RBC) ‘5
s Healthy | Pregnant Healthy |§ Pregnent
Children Women Children [ Women
1 32.20 28.40 1553 47.08
Z 19.00 40.60 22.54 | 36:23
3 24.20 I 23.60 31.75 31.02
4 16.60 i 35.80 25.76 29.92
5 17.20 | 15.40 29.31 | 20.96
] 20.40 15.00 32.70 23,32
7 - 23.00 - 271
X 21.60 25.97 28.83 5 30.80
5D 5.86 9.69 4.00 8.77
SE 2.39 3.65 TR 3.30
COMMENTS, (6-12) and protein calerie malnutrition
The results of our studies described  (13.14) is of great interest. Various pos-

above are comparable to those obtained The

sible explanation has been explored.

from healthy village children (13). It is activity of lecithin cholesterol scyltrans-

important to establish our normal values ferase (LCAT) which transfer a fatty acid

since it has been shown that alterations from the beta-position of lecithin to
in the fatty acid content of red cell oc- cholesterol forming a cholesteryl ester,
curred following changes in food intake. is decreased in various forms of liver

This change in red cell membrane lipid disease (22). Thus if not causing red

composition occurs in several weeks, unlike cell lipid accumulation itself, the relative

the plasma lipids where the alteration

lack of this enzyme may play a role in

occurs in a matter of days (18). The assuring the avsilability of lipids which

findings of increased content of both can accumulate in the red cell. The other

cholesterol and phospholipid in patients with
various forms of liver discases including

hepatitis, cirrhdsis and obstructive jaundice

important factor in the presence of bill
ealt which may be responsible for the

depression LCAT sctivity and csuse the
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acquisition, by the rad cells of both cho-

lestero! and surface srea (7).

SUMMARY

Two major components of lipid frac-
tion of red cell membrane sro investigated
in healthy young children and uncompli-

cated pregnant women to be used as the

g T
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standard reference for future s.tudyi The
cholesterol content of red cell membrane
in young children and pregnant women
are 21.60+X5.86 and 25.9719.69 (X10"12
mg/RBC) respectively. The red cell
membrane phospholipid content are 28.93 %
4.00 and 30.80 £8.77 (X10” "2 mg lecithin/

RBC) respectively.
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THE SERUM LIPIDS
Iil. IN DIABETES MELLITUS
M.D, *

M.D. *
B.Sc. ( Med. Tech. ) **

Muni

Jit Jiraratsatit,

Keoplung,

Nantaya Waiwatana,

Uncontrolled diabetes mellitus represents all types of seeondary
lipoproteinemias, although some may not mimic the primary pattern.
The plasma is often the only window from which one can see the
state of intracellular metabolism. The plasma lipoproteins usually
serve this purpose better than chemical determinations of the plasma
total lipid concentration.  The lipoprotein patterns during the course

of the disease should reflex effectiveness of theraputic measures.

These are particular views to be studied by the authors.

METHODS AND MATERIAL:

Both ambulatory and hospitalized
diabetic patients totaling 50 were studied.
None of them had hypertension or abnor-
‘mal urinalysis besides some degree of
glycosuria by Tes- Tape. (R} Fasting
blood sugar between 80- 100 mg% and
negative or trace glycosuria (fasting) was

~ classified as *

“excellent ” ; fasting biood
sugar between 110 - 130 mg% with + or++
-of glucosuria (fasting urine) was classified
as ‘‘good”. There were 16 patients (male
= 12, female = 4 ) with age range of 17-

66 years in the “excellent’’ group and 19

* Department of Medicine, Faculty of Medicine, Chiang Mai University.

patients (male = 7, female=12) with age
range of 16-03 years in the ‘“‘good”
group.

The serum lipids and lipoproteins were
analyzed by the methods previously used.(1)
The Technicon Autoanalyzer was used for
the determination of serum glucose.  All
serum samples were obtained in spproxi-
mately 6= 12 hours postabsorptive period.
RESULTS :

In the “‘excellent” group alpha lipo-
protein ranged from 6.8 - 31.0% with the

mean of 20.5% ; pre-beta lipoprotein range

** Department of Clinical Chemistry, Faculty of Associated Medical Sciences Project.
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from 8.6 - 38.2% with the mean of 23.4%;
beta lipoprotein ranged from 21.9 - 44.0%
with the mean of 33.8%: Albumin-bound
free fatty acid ranged from 11.0~32.3%

with mean of 20.4%.

Vol. 7 No. I

The cholesterol level ranged from:
110.0 -I275mg% with the mean of 173.50-
mg% ; 50.0 - 306.0 mg% with the mean of
161.7 mg% for triglyceride and 543.0 -
1565.0 with the mean of 966.6 mg% for-

total lipid.

In the ‘‘good” group the results were as follows :--

[ alpha Ip. — 96 = 3T, mean — 21.5%
arebita g i 10 e B e e A
beta Ip: P2 S B, mean — 31.5%

' AFA — 162 — 30.1%, wmean - 2379
Cholesterol — 133.0 — 370.0 mg%, mean 215.9 mg%
triglyceride — 30.0 — 464.0, mean 170.0 mg%
total lipid — 645.0 — 1555.0,  mean 1066.3 mp%

All dats were summarized in tables I and II.

In tables III; IV, the data were
obtained from 2 more groups consisting of
9 patients (41 - 74 years, 6 males and
3 females) in the “excellent” and 3 patients
(51, 51, 60 years, 2 males and 1 female)
in the ‘‘good” groups in whom hypolipi-
demic agents ( Lipogerone ; Lipostabil)
were prescribed in addition to the hypo-
glycemic drugs. Only 3 new disbetic cases
were studied. The result was shown in
table V, VI. Howerver, the severity of the
disease amongst these cases was rather far
different, therefore more studies should be

done before one can jump to the conclu-

sion.

COMMENTS

Even no serum lipid control of the

patients had been performed, yet frem:

several investigators conclusion, we can
assume that usually diabetes, especially,
uncontrolled case has hypercholesterolemis,
hyperglyceridemia and hyperphospholipid-
emia belonging to sccondary lipoprotein-
emias almost all types (I, IV, V, (IL, III) ).
(2,3, 4,5) After a successful msnagement,
all lipid levels will fall to normal. Some
patcints may have continued elevation of
serum cholesterol concentration even after
diet and insulin treatraent.  This phene-
menon is more often scen in the juvenile

diabetic though not rarc in the older

patients,  The inability to restore the
cholesterol level to normal is regarded as

an unfavorable sign and complication risk..



January 1974

The changes in free fatty acid sre very
labile but are good indicators of glucose
utilizations; it leve! parallels the blood
glucose level in disbetes, snd in some
ways, is better indication of the severity
of the diabetic stage. The pre-bets, beta
lipoproteins, slbumin-bound free fatry acid,

0

cholesterol and triglyceride in our “excel-
lent" group get along well with “Reference
values’® (1) and in the "‘good.” group, the
cholesterol shows higher level (215.0:
173.50 mg%), the triglyceride, pre-beta

lipoprotein and albumin-bound free fatty

scid sre somewhat different from the

TABLE L
SERUM LIPOPROTEINS IN

25

“excellent’” group but the aversges are
still considered in the ringes of the

¥
‘‘Reference values’’.

This confirms the finding that patient,
with well - controlled diabetes, ususlly
shows no disturbance in lipid metaboliam
or alternation in the concentration of the
serum lipid constituents. There has been
no proof, so far, that hypelipidemic sub-
stances are beneficial or necessary in the
treatment of secondary hyperlipoproteine-
mias. Further studics, with a good con-
trol group, must be done befere the

resolution can be made.

CONTROLLED DIABETES MELLITUS

Lipoproteins expressed in per cent

Albumin-bound free

alpha beta

fatty acids in per
pre—beta cent

Age-yr. No. | Range Mean | Range Mean | Range Mean | Range Mean

Excellent 16; 6.8-31 20.5 | 8.6—38.2 23.4} 21.9—-44.0 33.8; 11.0-32.3 20.4

group
17-66

Good gr. 19 | 9.6-31.7 21.9 | 19.6-32.6 24.4) 22.4-43.8 31.5} 16.2-30.1 23.2

16—-63
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! TABLE IL
SERUM CHOLESTEROL, TRIGLYCERIDE AND TOTAL L'PIDS IN
: CONTROLLED D.M.
Cholesterol mg% | Triglyceride mg% | Total lipids mg%
Age-yr. No. | Range Mean | Range Mean | Range Mean
Excellent 16 | 110-275 173,50 | 50306 161.7 | 548-~1565 966.6
group
17-66 3 "
{ Good gr. 19 | 133-370  215.9 | 30—464 170 | 645—-1555 1066.3
B 16-63
TABLE 1IL

SERUM LIPOPROTEINS IN D.M. ON HYPOLIPIDEMIC AGENT IN ADDITICN
TO HYPOGLYCEMIC DRUGS

Lipoproteins expressed in per cent

albumin—bound

| e Age-yr. No. alpha beta pre—beta free fatty acids
f Range Mean | Range Mean | Range Mean | Range Mean
Excellent 9 |12.7-26.5 19.7‘20.1—40.5 31.1j20.4-49.1 30.6 5.7-35.2" 18.2
41-74
Good
51,51,60 3112,3-26.8~21.824.7-25.5-21.422.2-18.8—29.4 40.8—28.9-27.3
TABLE IV.

SERUM CHOLESTEROL, TRIGLYCERIDE AND TOTAL LIPIDS IN D.M.
ON HYPOLIPIDEMIC AGENTS IN ADDITION TO HYPOGLYCEMIC DRUGS:

Total lipids mgh

Cholesterol mg % | Ti-'iglyceride mg%

166=240-214

50-86—-1358

Age—yr. No. | :
| Range Mean | Range Mean Range Mean

Excellent 9 {118.0—-268.0 188.5136..0—474.0 106.0E5I4.0-—-1221.0 859.0

41-74 )

Good

697 ~-1060—1155

51,51, 60
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TABLE V. :
SERUM LIPOPROTEINS IN 3 NEW DIABITICS

Lipoprotein expressed in Percent Albumin-bound free
Age—yr. [No. fatty acids in per-
alpha beta I pre—beta cent

37, 35, 22| 3 |17.7, 16.0, 21.440.6, 28.6, 21.4|36.4. 42,8. 35.8} 5.2, 12.6. 21.4

TABLE VI

SERUM CHOLESTEROL, TRIGLYCERIDE AND TOTAL LIPIDS IN
3 NEW DIABITICS.

Age—yr No. | Cholesterol mg% | Triglyceride mg% | Total lipids mg%

a7, 35, 22 3 k38, 112 -258 146, 101, 140 759, 512, 100
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RADIOCIMMUNOASSAY OF SERUM INSULIN
BY PHADEBAS INSULIN TEST

Vachira Mokamol, M.D.*
Muni Keoplung, M.D.*
Jit  Jiraratsatit, M.D. *

INTRODUCTION :

Various methods have been used to determine serum insulin
level. However, most of these methods are perplexing and not suita-
ble for clinical use. Until the introduction of radicimmunoassay tech-
niques which offer high sensitivity, specificity and simplicity more
than other biological methods, the clinical application, then, is wide-
spread.  In common, radioimmunoassay methods depend on ability of
an antibody to bind its antigen which is fabelled with radioisotope
and its competitive inhibition of this reaction by the unlabelled antigen.
The antibody-bound labelled and unlabelled antigen is separated from
the unbound and the radioactivity in one or both of these two fractions
is measured. Therefore, the reproductivity and accuracy depandlon
the purity of any specific antibody and complateness of its reaction
with the antigen.

The purpose of this study is to assess the simplicity and
accuracy of the *' Phadebas ”’ insulin test before it is accepted as a
part of our clinical Iaboratory study and to determine the serum insu-

lin levels in non-diabetic subjects.

MATERIAL AND METHODS ;

Nine of the patients who were ad- from 14 to 6l years; all were male. They
mitted to the medical and surgical wards are Thais of same socio-cconomic level.
of non-diabetic and non-pancreatic disease, Before and during the study period, they
were selected for study. The ages ranged were allowed to eat three ordinary meals

* Department of Medicine, Faculty of Medicine, Chiang Mai University.
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2 day which were rather large and high
The blood samples were

2:00,

in carbohydrate.
drawn at 6:45, 9:00, 11:45 am.,
16:45 and 7:00 p.m. that wis about 15
minutes before and 2 hours after each
meal,  The serum was separated and, ss
soon as possible, a part of serum was sent
for glucose analysis, the other was kept
frozen until the determination of insulin
was done. Technicon-Autoanslyzer was
used for the determinstion of ‘serum glu-
cose and ‘' Phadebas” radicimmunoassay
insulin kit was employed for the determi-
nation of imsulin. The detailed principles
and technical procedures are [described in
the manufacture’s instruction manuai(t.Z}
RESULT :

The tsble showed sge; serum insulin
and sugar values at various periods. The
control fasting levels of insulin ranged
from 8-112 Uu/ml ( mean = 36,7 ). The
maximum mean insulin output was at 9.00
a.m. that was 2 hours after breakfast. The
control fasting serum sugar ranged from
70-95 mg% with the mean of 85.6. It
reached highest peak (mean=112.50) at
7:00 p.m.

The relationship between the serum
insulin and serum sugar duting the 12«
hour study periods was shown in the
figure. The upper graph represented the
serum glucose and the lower graph re-

presented serum insulin.  Obvicusly, the

Vol. 7 Neo. L

slopes and regression lines were almost
entirely reconcilsble except that at 7:00°
p.m. where the serum sugsr made sn in-
crease whilst the serum insulin made a
fall.

DISCUSSION :

The radioimmuncassay metheds enable-
one to determine very low concentrations
of insulin in rather small samples of serum..
As claimed by the manufacterer, the
‘“ Phadebss ** insulin test offers a simple
and accurate method for insulin determi-
nations. It is practical and good results:
can be obtained for up to 4 months of
proper storage st 2-8'C. After recomstitu-
tion, the I 125 ipsulin and insulin stan-
dard shelf life and storage is zbout one
week at 2-8c,

Its principle is described a8 followed:
““An aliquot of the sample to be deter-
mined is mixed with 2 given amount of
jodinated insulin (insulin I%25) and =
certain amount of an immnosorbent con:
sisting of Sephadex particles to which in-
sulin sntibodies have been coupled (Sepha-
dex-Anti-insulin complex). After incuba-
tion, its particles are sedimented by means:
of centrifugation and wsshed, the radio
sctivity bound to the Sephadex particles is:
measured. The radiosctive uptake on the
immunosorbent varies inversely with the-
quantity of unlabelled insulin present in:

the original mixture”.
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This is not a time consuming but a
rather simple method which reguires less
special instruments.  However, our visults
are not as what we expected. More sfurf y
should be done before it is definitely

clatmed.  The wvolume of 1125 insulin

affered,

smaller than the rest of reagents. The

seems to be unproportionally

price per test is ecanomical but to use the
whole lot of reagents in onc gronp of study
may lower to cost and avoid recoustitution
of reagents, repeat freesing and thawing

of insulin standard and insulin 1125,

|50'|'

100 +

mg. '%‘/

50 -
MU Z/ml.&
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The result of insulin secvetory pattevn
seems to relate with meal and serum glucose
except pre and post last meal pertod. I
is not comparable with the pattern found
tn European people.  Dietary pattern of
having large three meals a day and some

technical error should be considered.

ACKNOWLEDGEMENT :
The authors wish a thank Assistant
professor Knut Schemmel of 2 ™ clinic

of Internal medicine, Kiel, Germany for

providing the insulin radicimmunoassay
kit.
—~+GLUCOSE
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SHGWING MEAN PLASMA INSULIN AND GLUCOSE
DURING

I1I2-HOURS STUDY PERIOD

H L]
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12-00am. 2-00
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THE RELATIONSHIP OF ROSETTE-FORMING CELL
TO ANTIBODY TITER

Phanorsri Attanath, B.Sc. ( Med. Tech.)*®
Sanit Makonkawkeyoon, Ph. D. **

Abstract

Comparison of rosette-forming cell (RFC) and antibody titer
in albino rats were carried out. The spleens and sera of injected rats
were tested for RFC and antibody titer after injection of 2 per cent
of sheep red blood cells for 5, 10, 17, 23, 30 and 35§ days respec-
tively. The peak of RFC is about 10 days with a maximum value of
4 per ceat,  Peak of autibody titer is also at the 10 th day with a
titer of 1:768.  Therefore, there is a good correlation between RFC

and antibody titer in this experiment.

Introduction
It i¢ known that plasma cells and vestigate the correlation  between the
lymphocytes are the antibody synthesis amount of RFC and antibedy titer in the
cells in animals, The antibody will be rat. Another aim is finding the rate of
secreted from the producing cells by me- increasing of antibody forming ccll and
chanism of merocrine secretion. After antibody titer after injection of antigen in
injection of antigen into a rat, the anti- different times.
body can be detected in 2-3 days and will Meterials and methods
be in maximum in 5-8 days (1). After Immunization of rate. Albino rats
36 hours of injection of antigen, antibody weighed 250-300 gm. were used fer im-
forming cell can be found (3). munization with sheep erythrocytes, The
The purpose of this paper is to in. sheep red blood cells were collected in

* Faculty of Tropical Medicine, Mahidol Univerity, Bangkok.
¢* Department of Microbialogy, Faculty of Medicine, Chiang Meai University,
Chiang Mai.
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Alsever solution and washed three times
with normal ssline solution. Rats were
divided into two groups, and each group
composed of 14 rats. The first one was
a control group and injected with charcoal
carbon suspension before injection of 2
per cent of sheep erythrocytes. The
second group were injected intraperito-
neally with 2 per cent sheep red blood
cells.

Assay for Rosette Formation. The
rats in the control and tested groups were
killed at 5,7, 10,17, 23,30 and 35 days
after immunization. Spleen were collected
from each rat and tested for RFC accord-
ing to the method of Leechanachai et. al.
(5).

Hemagglutination Assay for Antibody
Titer. Sera from each rats were kepted

at -20°C and inactivated at 56°C for 30

Vol. 7 Nec. }

minutes before use. Serial two fold dilu-
tion of each sera was prepared from li4,
1:8, 1:16 until 1:4096. Sheep erythrocytes
were added for determination of antisheep
titer in each serum by hemagglutination

method.

Results

Rosette-forming cells can be detected
after 5 days of injection with two per
cent of sheep erythrocytes. The maximum
amount is at 10 days after injection of

red blood cells ( Table 1 and Figure 1).

Antibody titer in sera can be detected
after 5 days of two per cent sheep erythro-
cytes injection. The titer 1S maximum at

the 10 th day ( Table 1 and Figure 2 )

The correlation of RFC and antibody
titer in the experimental rats are shown

in Figure 3:
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Table 1. Comparison of Rosette — Forming Cells and Antibody Titer in

Rats after Different Time of Erythrocytes injection

Days after Per cent of" Antib(}dyb
RBC injection Rosette~Forming Cells Titer, o 5 DeriiR
Tested Control Tested Control
5 1.5 , 0 1:24 1:12
7 3.5 0 1:384 ' 1:320
10 4.0 1.5 1:7638 : 1:64
17 2.0 0 1:96 1:48
2.3 1.0 0 1:96 | 1:256
30 1.0 | 0 1:64 | 1:48
35 1.25 | 0 1532 | 1:32
|

a
Average value of two experimental rats

Average antibody titer of two experimental rats

FIGURE |,
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Discussion

In this experiment, RFC from spleen
of the injected rats can be detected at the
5th day and the peak is in the 10th day
after injection of two per cent of sheep
erythrocytes.
Wilson (4) studied the RFC in spleen of
mice which had been injected with sheep
erythrocytes, they found the maximum
amount of REFC after 5-6 days of erythro-
cytes injection. However, Leechanachai
and Makonkawkeyoon (5) reported the
maximum amount of RFC in splesn of
mice after injection of erythrocytes for 10

days. This different might be due to the

Moav and Harris (2) and’

39

different techniques used in each study

and the individue of each rat and mouse.

The correlation between amount of
RFC and antibody titer in Figure 3 showed
that when RFC were increased in number,
antibody titer were also increased in pro.
portion. Therefore, secretion of antibody
from cells should occurred when the ceils
alive, otherwise RFC should be decreased
in amount. The rate of antibody secretion
from cells was rapid from the evidence
that RFC and antibody titer were increased

in the same time.
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A STUDY OF THE SIZE, GROWTH RATE AND
SEROLOGY OF TRYPANOSOMA LEWISI INFECTION IN
WHITE RATS*

BY
Autai Thomyamonkol, B.Sec. ( Med. Tech. ) *
Niwat Nateewatiana, B.Sc. (Med. Tech.)**

Eilit Hongsbhanich, M.D., Cert. in Microbial Diseases **

ABSTRACT :

The size and growth rate of the organism and serology of
T. lewisi infections in white rats was studied. The size as reported
by Taliaffero ( 1921 ) is within the range found in the present work
(30 [ in length and 1.5 U in breadth ). Parasitaemia appears at
around 20 days. In the early stage of growth the organism is poly-
morphic but later monomorphism prevails. The micro - agglutiration
test was performed using immune sera from convalescent rats against
an antigen of living organisms. Clumping due to adhearance of the

posterior ends of the organisms was frequently observed.

INTRODUCTION :

The flagellate, I_r__\mm lewist, is nucleus is located just anterior to mid
a non-pathogenic bleod parasite occuring body. The small distinct spherical kine-
in various species of rats all over the toplast subterminal. The undulating
world. It is transmitted from rat to rat membrane is only slightly convoluted.
by fleas. T. lewisi is classified in sub- In present study, T. lewisi was kindly
genus of Herpetosoma having an elongate provided by Prof. Robert G. Yeager of the
curved body which is moderate in size, Department of Parasitology, School of

tapering at beth ends. The large ovoid Public Health and Tropical Medicine,

¥ Part of this work had been submitted to The Faculty of Medicine, Chiang Mai
University in partial fulfillment of the requirement for the B.Sc, (Med. Tech.) degree.

®® Department of Parasitology, Faculty of Medicine, Chiang Mai University.
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Tulane University. This strain of

T. lewisi has been regulary transferred in

white rats every 13 days for three years
in this laboratory. The present work
cancerns studies on the size and growth
rate of the organisms and serological reac-

tions of the host to infection.

MATERIALS AND METHODS :

Thin blood films were prepared from
tail vein blood of white rats infected with
T. lewisi in the later phase around 10

days post infection. The blood films were

FIGURE 1.

DIAGRAM OF Trypanosoma lewisi SHOWING THE PART OF THE ORGANISM

AND THE DISTANCES MEASURED IN THIS .S‘T_UDY_

Vol. 7 No. 1

fixed in absolute methanol for | minute
and stained with dilute Giemsa’s stain
(1:50) fer 45 minutes. The following
morphological land marks of typical adult
form (Fig. I) were meassured : size of
kinetoplast and nucleus; the distance from
posterior end to the center of kinetoplast
(P-K ); the distance from center of the
nucleus ( K-MN); the distance from the
center of the nuclus to the anterior end
{ MN-A); the length of free flagellum
(FF); the total length (TL) and the

maximum width of parasites (W).

The study of growth rate was p=r-
formed by both direst and indirect

methods.

KINETOPLAST
; : UNDULATING MEMBRANE
o
IPOSTE,R‘OR s : NUCLEUS ; ANTERIOR END
e 1
: ' Il } : FREE I-;LAGELL'UM
I | , :
i : | i
‘/ ‘ 1 -
\ | :
! \ I I
; .'f \ ;n's I\ !
\ i3 1 [ \
\-—-P.K—J T e Rt Yoo e o el e o B i

In the direct method counts of orga-
nism were made in known volumes of

blood using Toison’s fluid ®* a3 a diluent.

* Toison’s fluid :- Na2 £04 ;8 gm, giycerine 30 m!, crystal violet 10 mg. and distilled

water g.s. added to 160 ml.



January 1974

Peripheral blood from the tail vein was
drawn to the 0.5 mark of a calibrated
white count pipette, excess blood was
wiped off the pipette tip and sufficient
Toison’s fluid was drawn to bring the
total volume up to the 1! mark. The
solution was mixed by vigorous shaking
and 2 portion was added to a hemocyto-
meter for enumeration. By touching a
drop of solution at the junction of the
chamber and cover slip, the solution
flowed smoothly into the chsmber by
capillary attraction. The completely filled
chamber was allowed to stand for 2-3
minutes allowing the parasites to settle,
For enumerating the total number of para-
sites, the numbers of parasites in 40 of
the smallest squares (for red blood cells
counting | was mulipled times 20,000 to
the approximate number of purasites per

ml. of blood.

Using indirect method, the number
of parasites per 100 white blood celis in
Giemsa's stained thin blood of tail blood
was determined by microscopic examins.
tion under the oil immersion objective,
At the same time total white blood counts
of peripheral blood from the same rat
were performed. From these two data the
total number of parasites per ml. could

 be estimated,

The micro-agglutinatien test was per=

formed. Using two to three ml. of hepa-
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rinized heart blood collected from an
infected rat during the period of pesk
parasitaemia about 8§ days post infection.
Phytohaemagglutinin  was added to the
blood in a final concentration 1%. The
blood was centrifuge at 2,000 r.p.m. for
10 minutes. The supernatant plasma was
siphoned off and the whitish layer above
the sediment was collected. This layer
was composed mostly of parasites and
some white blood cells. The parasites
were washed with narmal saline two or
three times and resuspended to give a
final of approximately 2%106 organisms/
ml This suspension served as living
antigent.

Immune sera were collected from con-
valescent rats about 1 month post infec-
tion. Prior to the test sera were incubated
at 56°C. for 45 minutes to destroy the
complement. Serum dilution of 1:5, 1:10
and 1:50 were prepared using normal saline
28 an diluent. The microsgglutination test
was performed in ““microconcavity slides”.
Brieft serial dilution of 1:5, 1:10 and 1:50
were p'i'cpared and 0.1 ml. of each dilution
was mixed with 0.1 ml. of antigen which
in consecutive wells. The slide was left
st room temperature for 1 hour, after the
agglutination reaction was observed under
the microscope. The following arbitsry

criteria were recorded for each dilution.
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Degree of azglatination

RESULTS.

The measarement of various structures of 115 parasites arc given in

No agglutination
1-5 floccules/ﬁeld
6—10 flocculesj’field
10 floccules]ficld

complete agglutination

Description

Vol.

7 No. 1

Floccule size (U)

50—-100
50~-150
100-250
250-500

Table I

Table I.

Various morphological parameters (U) of 115 Trypanosoma lewisi

organisms, as measured with the occular micrometer.

Standard Coefficient
Description Range Mean
deviation of variation
KINETOPLAST
width 0.3—-1 0.617 0.59 1:91
Iength 0.4-1.5 0.966 0.84 0.833
NUCLEUS
width 1.3 1.452 1.79 1.232
length 2.5-4 2.665 1.880 0.78
P-K 2—11 4.67 3.98 1.653
K-MN 5—4 9.65 4.042 0.481
MN-A 3413 7513 4.18 0.556
FF 5-13 8§.078 4.939 0.611
TL 17—40 29.521 8.86 0.30
W 1.5-8 3.026 3.544 1 L7

The growth rates determined by direct
and indirect methods are illustrated in
Fig. II, The parasites were first detected

in the blood on the second day 2nd rea-

day of infection. Thereafter

twenticth day of infection.

ched 2 peak of parasitaemia on the cighth

parssitacmia

gradually decreased and disappeared on
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The results of the study on micro-
agglutination are given in Table II. The
form of the characteristic agglutination

clumps are shown in Fig. IIL.

Table 1I. The result of micro-aggluti-
nation,  Determination using sera from

convalescent rats previously infected with

T. lewisi

Degree of agglutination

No. of rate Control e e ;
1:5 1:10 !' 1:50
9 0 4t 4+ 0
10 0 4t

T - T Y
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DISCUSSION :

The resuits of messurement of various
structure of T. lewisi in the present work
vary slightly from those reported in 1921
by Taliaferro ( P-K 4.268 + 0.36 ; K-MN.
10.854 % 0.016; MN-A 9.511 % 0.047;
FE. 5619 £.0.008 ¢ TL 3125 2 0.059
W 1.590 * 0.015). Variation in size
may be due to the technique of measure-
ment. [n the present study measurements
were made with a calibrated ocular micro-
scope.
variation of measurement in

a8 compare to use of the camera lucida or

. by direct photography. :
Studies of prowth rate both direct

_and Indirect metheds demonstrated the

It appears that there is seme

this method

AGGLUTINATION CLUMP

IN IMMUNE SERUM

appearance of organisem in the bleod one
the second day of infection, followed by a-
peak parasitaemia on the day eight, Para-

sites were not recovered in infected rats

after 20 days post infection. The authers-
were not able to prelong the daration of
parasitaemia in rats up to 36 days as was-
reported by Talisferro (1921).

Observation while making micromea--

" surements of various structures from thin

‘=

blood films revealed the that up to eighth
c‘iay of infection the parasites showed a.
marked polymorphism. It is believed:
that the examination of the growth curves.
(Fig. I1) indicated that the period of
polymorphism coincides with period of.

expouential growth and  multiplication..
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-After cight days of infection, it appears
that multiplication of parasites is completed
-and parasitaemia begin to gradually decrease:
During this period and continuing for
about [2 days the organism appears to be

monomorphic.

In the study of micro-agglutination
‘phenomenon, it was observed that during
the first

10 minutes of the reaction

-of the organisms moved vigorously in
the antisera.  Thereafter the organisms
began to adhere forming clumps which
reach a maximum size of 250 U within
one hour. The clumping or agglutination

phenomenon was observed to involve a

47

the first ten minutes the affected orga-
nisms appeared to become sticky and began
to adhere to one another. Thereafter
posterior portion of the body began to
adhere, and leaving the anterior half of
the body free. In this manner clumps of
organisms look on various configurations,
occasionally resembling posterior rosette-
like forms to confirm the clumping in
posterior rosettes mentioned by Chandler

(1961).
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Rapid Detection of Gram Negative

Bacteriuria by the Limulus Endotoxin Assay.

by Jargensen, ]J.H., et al
App. Micro. 26:38-48, 1973.
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The Giemsa Stain for Tissue Sections

An Improved Method
Cramer, Adelbert D., Rogers, Eugene R.
Parker John W. and Lukes, Robert J.
Am J. Clin. Pathol. 60:148-156, 1973
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Heinz bodies susceptibility of Red Cell
and exchange transfusion.
Schroter, W. and Tillmann, W. Chanburg.

Acta, Haemat. 49:74-79, 1973.
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Disk test for the Differentiation of Pnen-
mococei from other Alpha - hemolytic
Streptococci
Victor Lorian and George Markovits
Applied Microbiology 1973, Vol. 26 No. 1
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