= € = ‘
IMTANTHIAUANTIT LN YIS] L?_fﬂ\flslfﬁﬂ\l

BULLETIN OF CHIANG MATI
MEDICAL TECHNOLOGY

Vol. §

May 1972 Number 2

Hypersegmented Neutrophils and Giant Myelocytes in protein Calaric Malnutrition 69

A Survey of Fluoride Centent in

Serum Carotene and Vitamin A Levels in Thais

Tawat T
Panja K

Chamroo

1 “\me Bd"!]:e-ﬂhm %

mlnng \:L'zidjp higaﬁﬂ !SN{UU’U
Yas “

Tongrit

Suntorn Yayed, M.D.
Pat Suchomnong, M.A.

Junjaree Siriwittayakorn, B.Sc. { Med. Tech. )
Boonlong Sivasomboon, M.D.

Leptospirosis as a cause of Pyrexia of Unknown Origin in Chiang Mai Hospital 91

Refractometric Determination of Total Serum Protein

Effect of Time and Temperature on Plasma Ammonia Determination

Surapa Kuntakorn, B.Sc. ( Med. Tech.)

Prayool Inboriboon, B.Sc. ( Med. Tech. ), M.Sc.

Kampol Panas-ampol, M.D.

103
Tawat 'Tositarat, B.Sc. ( Med. Tech.)

Kruawan Visuthisak, B.Sc. ( Med. Tech.)

Panja Kulapong, M.D., Dip. Amer. Bd. Ped.
111

Chatchawadee Kunarak, B.Sc. ( Med. Tech.)
Muni Keoplung, M.D.
Elizabeth Anne Spain, B.S., MT ( ASCP)

The Relationship between Hookworm Infection and the Level of Serum Iron 117

Niwat Nateewatna, B.Sc. ( Med. Tech.)
Chucherd Sivasomboon, M.D., M.P.H. & T.M.

The ‘iuscept.b,]m of Fifty Strains of Shigella to Eight Antimicrobial Agents 123

Abstract
News

Sumeth Chinorose, B.Sc. (Med. Tech.)
Prayool Inboriboon, B.Sc. ( Med. Tech.), M.fc.

Kumpol Panas-ampol, M.D.
133

140

g L
CRE TR NE U

BIvunaan

1t\.';:.'n'.m'!.'nﬁﬂm:L'.'.-.'.';J Office : School of Medical Technology
ABTUNNIAINRT The Faculty of Medicine

A InsINT o L Chiang Mai University

10 4 eu (wn3ing, nOEMINY, Published : Tertially ( January, May,
nunen ) September )




a 4 -} 1

NTETNARAMIWANG  LT8 11l

u1-1m5§h11' N 54 '
ﬂTi!'ﬁﬂﬁu'ﬂlﬂ'B H'IFJU.W'HH ﬂ'ﬂl'j%u Llﬁiﬂﬂ'el 'N u.

ﬂ'lhilll‘i‘iﬂl’\ﬁl‘l'l‘i
- "
LURAT mﬁmﬂqmqu 25 Us (mﬂuﬂmmwﬂ ) Cert. in Imm.

811330115013
anpy lypiad .. (I.'nﬂuﬂn'ﬁuﬂ‘ﬂﬂ)
gt fIANS an (maiamauwnd )
Wwlsad annins ey, (nananisuwng )
s auuwm . (] (inaBnnIsuwng ), ..
““mfn T M.T. (ASCP)
WATINI0k ﬂumuwnn v, (maftaniauwnd ), ¢ (asce)
NETACLE! .E’ILRGEI'} an.v. (imaianizuwng ), m.a.
quni . 1aauAd .y, (npianmuwni )
W3 QAN
INQAT  2TIMONA .y, (tnaRAnIILHnd )
HIANS
CLACACEVE v, (maiansuwnd )
- A -
nlsn¥1241013
AERINTE RABLANEAZIY NN W.U., D.T.M. & H. (Liverpool )
SaiAEATI9118 WIBLWVENNNE WHABING WL
ANanTINTIE mﬂuwmﬁhvﬂnﬁ Azdq W.U., M.Sc.
NY!’JLIﬂ'Iﬁﬂ‘SW')‘SH WLHNEN unaUa W,

umnmammm WIHLWTENUAT nun.um W.1., Cert. in Phyio, Biochem,

and Neur—Anatomy.

v, & & - o &
t;lj?f’lﬂﬂ']ﬂﬂiﬂ'l‘iﬂ UIBUWNEERIU  JHITNM WU, C..R. (Yale ), Dip. Am.

! Board of Radiology.
ﬂ"lﬂﬂi'l'\]'ﬁﬂ u'lﬂll'ﬂﬂﬂlﬁlﬂm ?ﬁﬂl.lﬁﬂ ' wW.l., M.S.
uwuwnﬂumm QR‘MB W.U., Dip. Am. Board of
Pediatrics.

vy a fa v £ ° 4
HYIAIERINNIE UIHUWPHITANN ﬂ']l!f]jlﬁﬂl W.Y., M.Sc., Ph. D.
bl

B B v o i DU D _atwns

-



d

BOARD OF EDITORS

AMFASIARANISUNNE  L2ienalasad

BULLETIN OF CHIANG MAI
MEDICAIL TECHNOLOGY

"EDITOR
Assistant Professor Chairojna  Saeng-Udom, M.D.

ASSOCIATE EDITORS

Netr Suwankrughagg

Med. Tech.), Cert. in Imm.

maoam! wapg;mmwm
nmw«muwuo‘fmu

]

Snong Chaiyarus

Sawat Lungarsittd

Pairojana Sapavajitr,

Prayool  Inboriboon, B.Sc. ( Med. Tech. ), M.Sc.
Pasook Chomcherngpat, M.T. ( ASCP)
Patraporn Chomcherngpat, B.Sc. (Med. Tech.), C (ASCP)
Prapaisri Phuwasatira, B.Sc. ( Med. Tech.), M.5e.
Suntaree Chalermsri, B.Sec. ( Med. Tech.)
"TREASURER
Pensri  Vanaruemol, B.Sc. ( Med. Tech.)
BUSINESS MANAGER
Suchart  Siritool, B.Sc. ( Med. Tech.)
‘BOARD OF ADVISERS
Professor Tawan Kungvanpong, M.D., D.T.M. & H. ( Liverpool )
Associate Professor Kampol Panas-ampol, M.D.
Professor Prayuth Thitasut, M.D., M.Se.
Assistant Professor Muni Keoplung, M.D.

Assistant Professor Montri Kantaputra, M.D. Cert. in Physio., Biochem., and

Neuro - Anatomy.

Assistant Professor Snan Simarak, M.D., C.R. (Yale), Dip. Am. Board
of Radiology.
Professor Boriboon Phornphibool, M.D., M.S.
Panja Kulapongs, M.D., Dip. Am. Board of Pediatrics.

Ass'stant Professor Chirasak Khamboonruang, M.D., M.Sc., Ph. D.




NOTES ON MANUSCRIPTS

Review—type érticles and case reports are accepted for publication:
by the Bulletin of Chiang Mai Medical Technology. All manuscripts must
be original and should have preferably ﬁot been previously submitted to
any other publication. Preference is given to material which is of general

interest to medical practitioners and research workers in clinical medicine.
Manuscripts must be as concise as possible and should be typed
in English with double line spacing. 4 ld be forwarded to the

e
editor, Bu!let‘;g'?‘f,xcﬂla‘fzg'?ﬁf,?:::{:lid'ﬁagﬁﬁ‘f?gl v, Faculty of Medicine,

el e
Chiang M i!ﬁn{vﬁr‘i’cfr. “ The title should be linlited to a maximum of 10
» L ,;" N L
words and§the h&t&wt&u&-ﬁfﬂﬂ? !di%g su

photograp

itles. Black and White

warys gl il . . .
50 be Submitted and under special circumstances, colour

may be accepted
All accepted manuscripts are subject to coppy editing, 20 reprints.
are return to the author.
Manuscripts should be arranged in this form :—
An abstract of not more than 100 words containing a brief out-
line of the paper must accompany the manuscript.
Introduction.
Materials and Methods.
Results of Experiment.
Discussion.

References.
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HYPERSEGMENTED NEUTROPHILS AND GIANT MYELOCYTES

IN PROTEIN CALORIE MALNUTRITION
By
Tawat Tositarat, B.Sc. (Med. Tech.)*
Panja Kulapongs, M.D., Dip. Amer. Bd. Ped. **

Abstract

The gualitative leukocyte changes suggestive of erythroid
maturation factor (folates, vitamin B ,2) deficiency as evidenced
by the presence of giant neutrophilic bands and metamyciocytes, a
high loe average, higher percent of the hyperscgmented neu
trophils arc frequently observed in PCM children. Their signi-
ficance and relationship with the deficieacy state of iron, follates,
vitamins B ;> and E were investigated. It is concluded that al
though those leukocyte changes are the well known signs of
mcgaloblastic anemias their presence in children with PCM are
among the most common findings and apparently have no relation-
ship with the vitamin B ;,, vitamin E or folate deficiency. The

results suggested that it may rclated to the associated infectiors

and iron deficiency.

INTRODUCTION

Protein calorie malnutrition (PCM) is
the most prevalent disease of ‘nutritional
Although it

affects primarily the young children, older

deficiency in the worid. (1)

children and adults are net spared. (2,3)
From the earlist clinical description of
PCM, pallor and anemia have been among

the chief signs described. (4,5,9) Since

then many descriptions have appeared in
the literature. ( 4,5,6,7) In the majority
of uncomplicated PCM the anemia ob-
served are of normocchromic normceytic
type. However, the peripheral smear very
often shows anisocytosis, poikilocytosis,
occasional target cells with neormal white

cel's and platelet counts. (8-21) Many

BT . 3 - Y =
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** Hem:telogist, Uept. of Pediatrics. Facuity of Medicine, Chiang Mai University.
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investigaters also observed PCM children
with hypochromic microcytic anemia. (14~
16, 18, 19,22, 23 ) Macrocytic anemia is a
prominent part of PCM in certain parts
of the world (3,11,12,14,15,18,21,24-27)
such as in India, (14,21) Egypt, (19) South
America, (26) and Africa. (27)

PCM is still one of the major pedia-
tric problem in Northern Thailand. (28)
Our previous studies ( 23) indicated that
the etiologies of anemia in these children
are protein and iron deficiencies aithough
the striking leukocytic changes knewn to
be associated with the erythroid matura-
tion factor ( EMF ) deficiencies ( esp. folic
acid, vitamin B 12 ) were noted, This
incluled th: presence of hypersegmented
neutrephilic leukocytes in blood smear,

the observation of large proerythroblasts

May 1972

and giant metamyelocytes in bone marrow
smears.

This is the analysis of the investiga-
tion of the significance of the zhove-men-
tioned leukocytic changes in relstion to the

abnormalities in the folic

acid, vitamin
By, vitamin E and iron status observed

in children with PCM.

MATERIALS AND METHODS

Twenty two children between 1-3
vear of age with clinical evidence of severe
PCM according to Gomez's criteria (29)
and a hemoglobin of less than 102 gm|
100 ml. were admitted to the Pediatric
Ward of Chiang Mai St. Louis Research
Center. They were divided into 4 study
greup. The twelve week protocol was

consisting of 2 six-week periods as follow.

SCHEDULE FOR SUPPLEMENT HEMATINICS

FIRST 6 WEEKS

SECOND 6 WEEKS

GROUP 1

GROUP II

GROUP III

GROUP 1V

Iron 4+ Vit. E
Vit. E

Iron

None None

Iron + Vit. E

Iron + Vit. E

Iron + Vit. E




»

Vol. 5 No. 2

Whole blood hemoglobin levels were
determined by the method of crosby, (30)
microhematocrit was done by the method
of McGovern et al. (31) White cell count
and platelet count were carried out by the
standard technics. ( 32,33)

counts were done with the New methylene

Reticulocyte

blue method. (34) Bone marrow aspiration
from the spinous proceses were carried out
at interval. Jefferential cell counts were
done on the bone marrow and peripheral
blood smears stained with Wright's stain.
The stained peripheral blood smears were
examined carefully for the petcentage of
hypersegmented neutrophils, lope counts

and lope averages. (35) Bone marrow

71

sracars prepared by squash technic were
stained for hemosiderin and stainable kiron
with the Prussian Blue stain (36) then
scored according to the criteria of Rath
and Finch (37)  Agar gel electrophoresis
of hemoglobins was done by the method
of Yakulis et al. (38) Heinz body prepa-
rations were made utilizing methy! violet
in saline. (39) Glucose-6-phosphate dehy-
drogenase levels were also estimated. ( 40)
Blood volume, red cell mass and 51 Cr
red cell survival were measured st inter-
val. (41) Serum folates, ( 42)  vitamin
B 12, (43) vitamin E, (44) serum iron and
total iron binding capacity (45) were

meesured at intervals.
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TABLE I: LABORATORY FINDINGS ON ADMISSION
FHb s ! i B.M. B.M.
Nov |Diagnosis] gm/100 1™ 'I'IBCiFo}ate By, | Vit.E I:eygp” aiﬁ{fgp giant |Stainable
ml | imyeleid] Iron
1| MK 50 1 7012081 = | 720|os0| s | 33 + +
2 K 7.4 | 28 ) 70| 3.6 186D 10.00| 2 .}, 2.3| +
3 K 29.) 46,1 .63 ¢ 341 =] 10.140 1 24| + ]
+ K .7 LiA6 dowslodin2.7 | 658:|010dnat 2§o2.9 1) -
5 M 97 | 621305} 5.6 - |o10} 0 | 2.6} O 0
6| MK s9 L 301165) 81} - |024] 2| 29| + +++
7 M 98 | 38 1232 78|825}030] o0 | 23} + +
8 M 96 | 26 {135 20l2620(0.35] 0 } 2.1} 4.1 4+
9 K 3.6 | 100 102] 55| 346|0.10| 0 | 2.6} 0 +
10 | MK 3.0 | 521|268 |12.53430]0.10]| 4 | 2.9| ++
11 M 97 | 74 | 125 |14.0 hoso fo.10| 6 | 2.8 F4
12 M | 10.1 | 46 | 380 |16.7] - 043} O | 2.8 8
13| MK 725 | 46 | 136 | 3.401290} 022 2 | 29[ ++ | +++
14 M | 100 | 44 196 ] 5.0} 570f0.10] 0 | 2.3} ++ -
15 K 92 | 66 | 72| 4.7 1121010} 3 | 3.2 +4
16 K 9.8 | 112|186 | 5.5}1582}0.10 5 2.8} + =5
17 | MK 89 | 95 |213| 1.8}238|0.10| 5 2.6 | ++ i
18| MK 90 ! 58| 98| 3.0} — j0.27] O | 2.5 A
19 K 98 1<o06 4 1154 25 1=3q) Jeausyp 2 | &7 * 0
20 | MK 9.6 | 3¢ 187 | 2.02025 10301 1 2.5 ++ +
21 M | 10.0 52 | 227 | 5.5 743]0.20 8 3.0 + =
22 K 9.6 100}176 | 30} 480}0.15}] 6 | 3.3] + +
NOTE

— Serum Fe, TIBC and vitamin E levels are reported in mg/lOO ml.

— Serum folate levels are reported in ng/ml.

—~ Serum vitamin Bj, levels are reported in pg/ml.
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TABLE T1: LABORATORY FINDINGS AFTER RECOVERY FROM PCM

No: Hb, ES“E?{:" "I‘mcgpolate vit. B, | i p{ypereeg) Lobe gﬁg St];i'r?:l;le
| | | r £¢ | myeloid iron
1Vitol ssiaselazsdis37 oo 6 2.9 0 0
2{11.3}] 94 | 419156 733 10.70 2 3.1 0 0
31 8.9} 24 | 4201320 762 }0.50 5 2.9 0 0
4110.7] 54 |} 238 {42.0| 447 |0.40 5 3.3 + 0
s| 7.91 37 1450|240 - 10.37 7 332 0 0
6110.1| 356 | 420]28.0 - |0.52 2 2.8 - 0
7] 11.8] 100 | 410 }12.0} 492 |1.40 1 2.4 0 0
81 10.8) 94 |342[14.0f 630 [1.94 2 2.9 0 0
9] 10.6| 100 | 320 |28.0 | 483 |1.48 3 3.2 0 0
10106} 70 | 404]17.5} 695 |1.15 4 3.1 0 0
11 (11,04 74 | 338 |24.5 - 11.90 2 3.1 0 0
12]12.0] 100 | 353 |16.4 - 1.67 0 2.8 0 0
13110.7| 144 | 328 |33.5| 426 [1.20} 17 3.7 0 ++
14| 11.2| 94 | 384 (52.0 85 11.67 6 23 0 0
15]12.0f 120 | 400 {32.0 | 480 |1.50 4 3.0\ 0 0
OIS S SIS 260265 [1.37 0 =y -
17| 11.6] 66 | 398 [19.0 - }1.30 2 3.0 0 B
18 | 12.3] .84 | 331 | 25:5 - 11,48 3 3.3 0 0
19 | 10.5] 68 | 420 |12.0 50 [1.12 3 2.9 0 0
201 12.4] 80| 365(31.0)1030 |1.53 1 3.1 0 =
21)112.4] 90 ]375|36.8] 820 |1.40 6 3.1 0 0
22| 11,7} 58.] 350}32.0 - o090 15 3.7 0 2
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TABLE HI: CORRELATION BETWEEN “ LOW " SERUM FOLATE

AND INCIDENCE OF HYPERSEGMENTED NEUTROPHILS (5

% OR MORE)

SERUM FOLATE LEVEL i

ON ADMISSION .

INC IDE\CE Ol' HX PhRSE(;MF\I FED NEUTROPHII 5

AFTER RECOVERY

LESS THAN 3 ng/ml

MORE THAN 3 ng/ml.

2/5 0

if16

8/22

Note :

There is no correlation between the presence of hypersegmented

neutrophils (5 % or more) and the ~ low serum folate level.

TABLE IV :

CORRELATION BETWEEN SERUM IRON SATURATION AND INCI.
DENCE OF HYPERSEGMENTED NEUTROPHILS (5

% OR MORE )

DURING RECOVER FROM PCM

PATIENTS

LESS THAN 15%

SERUM IRON SATURATION

15-—20" MORE THAN 20 -

WITH HYPERSEGMENTED
NEUTROPHILS (8)

WITHOUT HYPERSEGMENTED
NEUTROPHILS (14)

1

RESULTS

From the Tables I to IV as shows
above it is evident that:

1. The presence of giant myeloid

cells in the bone marrow and hyperseg-
mented neutrophils (5% or more) is the
common finding in children with severe
protein calorie malnutrition especially before
treatment.

2. There is no definite correlation

between these findings and the blood levels

of vitamin B;5, folates, vitamin E and
iron.  Thus, the interpretation of the
presence of hypersegmented neutrophils
and giant myeloid cells as the indication
of megaloblastic dysplasia and or defic-
iency of above - mention hematinics in
children with severe PCM may be mis-
leading.

3. The patients who exhibit hyper~
segmented neutrophil more than 5% seem

to have lower serum iron saturation than
the others.
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‘COMMENTS

The most constant leukocytic abnor-
mality in pernicious anemia and other
megaloblastic anemias is the presence of
hypers gmented  neutrophilic  granulo-
<yte (46] or Cooke’s macropolycyte, ( 47)
They may have 8, 10 or more nuclear
lobes. (47,43) Their abnormal dimensions
have been explzined on the basis of pleu-
rinuclearity. (49) Such cells are rarely
seen in health but are found in the blood
in the folic acid deficiency or pernicious
anemia.

The changes in the neutrophilic
polymorphonuciear leukocytes may  be
asseis by cither noting the variatien in
average lobe index or lobe value. (50-53)
{ie the total number of “nuclear lobes in
in 100 neutrophils divided by 100) and
by the “rule of fives” fe. noting the
proportion of neutrophilic leukocytes
having 5 or more nuclear Jobes. . Three
percent being suggested as the upper limit
for such cells in normal subject. (53)
Herbert has used 3.17%.0.25 as the normal
value but has suggested that the normal
lobe average must be separately determined
by each lab. (52) It is noted that the
carliest hematological evidence of folate
deficiency is an increase in “lobe average”
(54,55) This increase in the lobe average
is apparent 7 weeks after the onset of

folate deprivation. Such hypersegmentation

may be noted 2 weeks earlier in the bone

75

marrow aspirates. (56) Herbert (55) stated
that the lobe everage is of special value
as a dianostic feature since it is not
masked by concomittant iron deficiency
but the other workers who studied preg-
nant women with folic acid and and iron
deficiencies found that it may not be
always true. (57) Tasker (58) had demon-
strated that when iron depletion is the
limiting factor in hemopoiesis the morpho-
logic change in marrow 2nd peripheral
blood will bs those of iron deficiency.
When adequate amount of iron are supplied
the morpholegical change may be then
reflect the presence of other ceexisting
deficiencies such as that of folic acid (53,
57, 59)

Recently, the occurrence of gaint
metamyelocytes and increased segmentation
of polymorphonuclear leukocytes have been
noted patients with iron deficiency snemia.
(46, 53, 60-64) An experiment in the
rats has demonstrated that iron deficiency
led to a reduced fromiminctransferase
activity and an increase in FIGLU excre-
tion (65) similar to those observed in the
iron deficient patients, (62) Arakawa et al
(60) also described the patient with conge-
nital formiminotransferase deficiency asso-
ciated with neutrophilic hypersegmentation.
Other studies also suggested the interrelation
between the metabolism of ircn and vitamin
B 12 (59), and iron and felates 165,67) It

is postulsted, therefore, that the iron
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deficiency impaired the activity of the
formiminotransferase enzyme and that this
produce both the changes seen in neutro-
phils and the increased FIGLU excrction.

The other striking qualitative changes
in leukocytes of the patients with mega-
loblastic anemias is the presence of the
extraordinarily large leukocyte in the bone
bloed. This

abnormal cellular development msy occur

marrow and peripheral

at any state in the myeloid series but it
is perticularly common among the metam-
yelocytes. It was thought that the
macropo!ycytes are probably derived from
these cells. (47) The frequent appearance
of gaint neutrophilic band from and metam-
yelocytes with loose chromatin which is
nct typical of the Ehrlich megaloblast in
children with PCM is also noted by many
(7, 14, 19, 68-73,76)  Cur

patients as well as the other had their

investigators.

admission folate levels in the lower normal
range or very low. (21,23-26,74,75) but
the bone marrow picture were normal
with occasional giant mctamyelocytes which
did not seem to have any correlation with
serum folates, vitamin B2 or E. (23.76)
As a matter of fact, we as well as the
vitamin-
Bi> levels in PCM (19,21, 23, 24, 26,
68,72,74,75,77 ) These high value have

been blamed on (1) failure of

others found the elevated serum

tissue
generally to take up vitamin B 12 properly
(2) failure of the liver specifically, because
of injury, to retain vitamin B 12 (78) Low
gserum vitamin E levels in severe PCM

were noted by us and many others. (5,19,

May 1972

23, 73, 74, 79-81 ) but its role in the
pathogenesis of megaloblastic dysplasia in
these children is still unsettled. (82)

The question whether the hyperseg-
mented neutrophils noted in our patients
are actually the polycytes of Ponder but.
not the classic macropolycyte was raised.
The former have been observe in cases of
infections but not related to megaloblastic
anemias as do the latter. The hyperseg-
mented neutrophil observed in cur children
were larger with less compact nuclear
chromatin and more acidophilic cytoplasm
similar to the classic macropolycytes..
They were also found even when there
is ' no evidence of infection or vitamin
deficiency.

On admission, most of our childen
had serum iron levels below the normal
range comparable to the previous expe-
riences (23,76) and supported the conclusion
made earlier that iron deficiency 18 a
conspicucus problem in PCM in Northern
Thailand. (84) Serum iron levels are almost
always low but not as low as, transferrin
levels. This alteration produces high
transferrin saturation in inspite of low
aerum iron. (23,76,84-89) Whether the
transferrin level is the most sensitive
plasma marker for PCM remains to be
seen. (85,90)

there was a gradual drop in the stainable

Over the 12 weeks course

iron in the bone marrow even with adequate
iron supplement. It is prebably due to
the impaired absorpricn from GI tract and
markedly incressed iron utilization during

the hemoglebin regenerzticn.
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A SURVEY OF FLUORIDE CONTENT IN DRINKING WATER

IN CHIANG MAL

Chamroon Yasmuth, B.S: (san)*
Muni Keoplang, M.D.**

Suntorn Yayod, M.D.,*** Pat Suchomnong, M.A.*

Abstract

The fluoride content in the drinking water (wells) in
Chiang Mai was studied during the period from March to Decem-
ber, 1969. 252 water samples were collected from shallow wells
from different areas of the 4 Amphurs ( Saraphi, Hod, Prao and
Muang ) in Chiang Mai. All tests were performed the same day
as collection. The results ranged from 0.05 to 1.0 p.p.m. with an
average of 0.48 p.p.m., which is still in the acceptable ramge.

Only one sample, collected from a well near a flouride mining

Tongrit Kanchanop, B.S. {san)*

area; showed a flouride content as high as 1.66 p:p.m.

Clinical manifestations of fluorosis
have been suspected in Nakorn Chiang
Mai Hospital. (1) The origin of the fluoride
has been unknown. Geographically the
Northern part of Thailand,  especially
Chiang Mai has fluoride bearing minerals
widly distributed in this area: Most of
the population in rural areas in Chiang
Mai had drunk water from wells. The
sources of fluoride might be contamination

from foods and drinking water.

It has been suggested that 1.0-1.5
p.p.m. of fluoride ingestion does not cause
any cosmetic defect other than slight
flecking of the enamel. (2) A fluorine
content in drinking water of more than
1.5 p.p.m might be a cause of Crippling
fluoresis, Asymptomatic  Osteosclerosis,

and Enamel mottling.

The purpose It was the Purpose of this
investigation to survey the fluoride con-

tent in drinking water (wells) in Chiang

« Department of Preventive and Social
University.

Medicine, Faculty of Medicine Chiang Mai

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

*¥* First-Class Health Station, Anphur Pan, Chiang Rai.
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Mai from March to December, 1969,
Materials and Method

Water samples were collected from
Ban Saraphi, Amphur Saraphi, Ban Gon-
gloy, Amphur Hod, Ban Sansai, Amphur
Prao and Amphur Muang in Chiang Mai,
Samples were fetched in 1 liter stoppered
bottles of neutral glass or clean plastic
bags and fluoride estimations were made
within 24 hours after collection.

Mesasure 50 ml ef water into a 100
ml volumatric flask and add 2.5 ml of
fluoride reagent. Mix and keep at room
temperature for one hour. Pour into Ness-
ler tube ; measure density by Aqua tester ;
compare with standard color. Read within
5 minutes.
Results

Two hundred and fifty two samples
were collected ; 120 samples at Amphur
Saraphi ; 122 saraples at Amphur Prao;
5 sapmles at Amphur Hod ; and 5 samples
at Amphur Muang. It was observed that
fluorides were present in all samples. The
fluorine content averaged, 0. 16 p.p.m
(Snraphi), 0.46 p.p.m. (Prao), 0.66 p.p.m.
(Hod) and 0.66 p.p.m (Muang). for the 252
samples values ranged from 0.05 to 1.0
p-p-m. (Presented in table). of those 252
samples pH ranged between 5-7. The
depth of the wells ranged from 2 to 8
meters, and averaged 5 meters.
Discussion

A survey was made of fluoride content

May 1972

in drinking water in Chiang Mai, frome
252 samples colleeted from 4 Amphurs.
The fluoride content in drinking water
in Chiang Mai is lower than the world
Health Standard (1.0-1.5 p.p.m).

In India, Ramamohana Rao N.V. et al
examed 302 samples and found That 77.2
percentage ranged from 0.-1.5 p.p:m. and
22.8 percentage were over 1.5 p.p.m. The
highest was 6.0 p.p.m. Most of the water
came from rocky strata which was rich
in fluoride. In Chiang Mai water came-
from the water table; The wells were
shallow wells.

Comparison of dental health of chil-
dren in Amphur Ban Honge, Lampoon
and children in Amphur Muang, Chiang
mai showed 34 %decayed and 70% decayed’
respectively. The examination of drinking-
water from Amphur Ban Honge showed
1.6 p.p.m of fluoride content.

Comparison of fluoride content in-
drinking water from 4 Amphurs did not
differ and was rather low. The drinking
water does not csuse fluorosis, it may be-
contamination from foods. in India,
fluorosis was first reported by Shortt et el.,.
later, the evidence of endemic fluorosis
was recorded in various parts of the:
country. Anand D. et el had also observed:
that fluorosis exists in endemic form in
different parts of the country and found'
fluoride

that the cases increased when

content in increased (8 p.p.m.), The cases:
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decreased when fluoride content decreased. teeth on exposure to fluorenated water
(1.5 p.p.m.). The Fluorine content varies become resistant to dental decay. In

‘with the seasons. 'Boiling and filtering can Chiang Mai fluorine content averaged 0.43

remove some fluoride.

p.p.m. rather low, and the incidences of

It has been suggested that developing dentel decay were high.

Incidence of fluoride in drinking water in Chiang Mai during March Decem-

ber 1969.
Average of fluoride Range of Fluoride
Item Amphur Samples
content (p.p.m.) content (p.p.m.)
1 Saraphi 120 0.16 0.05 = 0.40
2 Prao 122 0.46 0.10 - 1.00
3 Hod 5 0.66 0.60 — 0.80
4 Muang 5 0.66 0.60 — 0.70
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Abstract

One hundred and twenty samples, supplied by the blood
bank unit and medical students in Nakorn Chiang Mai Hospital,
were studied for serum carotene and vitamin A levels in Thais,
The frozen serum was amalyzed, in duplicate, by macromethod
using TFA.  The average serum vitamin A in 109 men was 63
meg/100 ml serum (S.D. +21) and in 11 woman Wwas 55 meg/100
ml serum (S.D. =16) The average serum carotene was 85 meg/
100 ml serum (S.D. = 44) in man and 147 meg/100 ml serum
(S.D0.230) in woman. The average serum vitamin A level in
man was 13% higher than in woman. The average serum carotene
None had serum

The relation-

level in woman was 42% higher than in man.

vitamin A level less than 20 mcg/100 ml serum.
ship between serum carotenoids and vitamin A levels was not

good, The correlation coefficient value was + 0.493.

INTRODUCTION

Vitamin A has long been recognized
as an important factor in maintenance of
the integrity of epithelial tissue, as well as
having a role in the physiologic mecha-
nisms of vision (1). Vitamin A is also
essential for body growth (2, 3), may play
a role in protein synthesis (4), and may

also participate in reactions which affect

the stability of cell membranes and of the
membranes of subcellular particles (5).
Deficiency of vitamin A is 2 health
problem of children living in remote areas.
Keratinization of secretary epitheliums due
to vitamin A deficiency make them move
susceptible to invasion of infection orga-

niams. Keratinization of the vascular tis-

* Section of Clinical Chemistry, school of Medical Technology, Faculty of Medicine,

Chiang Mai University.

** Department of Medicine, Faculty of Medicine, Chiang Mai University.
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sue results in xercphthalmia which may
lead to blindness. Xerophthalmia is the
major cause of blindness in childhood.

In aduit population, manifestations of

vitamin A deficiency are not 2s obvious.

Thus less attention was paid to vitamin A
in adults. So for the data available for
Thailand is one of the ICNND Surveys. (6)
It is our interest to find the level of vita-
min A and Beta-carotene, one of its pre-
cursors, in the serum of normal Thais
living in the northern area; and to see the
correlation between these substances. This
finding will serve as a base line for further
study in deficiency patients, in those with
malabsorption, and with liver diseases.
MATERIALS AND METHODS (7,8)
The materials analyzed were gotten
Nakorn

from the blood bank unit of

Chiang Mai Hospital and  the medical
students, Chiang Mai University. The
scparated sera were kept frozen until
analysis.

PROCEDURE : Precipitate '1 ml of serum
with 2 ml of 95 % ethanol. Then extract
the carotenoids and vitamin A by shaking
vigorously 10 minutes with 2 ml of petro-
leum ether (B.P. 40-60°C). Centrifuge at
low speed and pipette 1 ml of supernatant
( petroleum ether layer) into a 10x75 mm
cuvette: Read the optical density quickly
against fresh petroleum ether at 440 mu
in a Coleman Jr. spectrophotometer. 'The

supernatant is then evaporated in a 55-60
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‘C water bsth. Set the spectrophntometer,
at 620 mu, to zero optical density with 1
ml TFA reagent (a mixture of one volume

trifluoroacetic acid and two volumes rea-
gent grade chloroform; must be prepared
prior to use ). Add 1 ml of TFA reagent
to the residue in cuvette, Mix quickly,
place it in the spectrophotometer and re-
cord the optical density exactly 30 seconds

after addition of reagent.

STANDARD CURVES AND CACULATICNS:
Make a stock standard solution of

Beta-carotene by dissolving 20 mg Beta-

carotene with a few ml of chloroform and

dilute to a final volume of 100m] with petro-
leum ether. Dilute the stock standard 1:
100 with petroleum ether and again dilute
this working standard with petroleum ether
to give solutions contain 0.5, 1.0, 1.5 and
2.0 mcg of Beta-carotene/ml respectively.
Read the optical densities of these solutions
against petroleum ether at 440 mu. The
standard Beta - carotenc curve is plotted.

(meg of carotene/ml V.8 OD)

Make a stock standard solution of
vitamin A by dissolving 3.0 mg of retinol
or 3.44 mg of retinol acetate in a few mi
chloroform and diluting to a final volume
of 50 ml with petroleum ether. Dilute
the stock sclution 1:100 with petroleum
ether and pipette this solution into cu-
vettes in different volumes to give the
amounts of 0.15, 0.30, 0.60 and 0.90 mcg
vitamin Altube respectively. When solu-

tions are evaperated to dryness. Continue
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the reaction with TFA reagent. The opical
densities are read at 660 mu and the stan-
dard curve in plotted. (mcg of vitamin A/
tube V.S OD).

Because Beta-carotene can give a reac-
tion with TFA reagent; a correction factor
must be made. A new suitable working
carotene solution is made and pipetted into
a cuvette in different volumes to give the
amount of 4.8 and 10 meg of Beta-carotene
per tube respectively. - Evaporate these
solutions and follow the TFA reaction,
Read the optical densities at 620 mu and
the amount of vitamin A equal to carotene
in the cuvettes is read from the standard
curve of vitamin A. The factors are cal-
culated by deviding the mcg of vitamin A/
tube by meg of carotene/tube. The average
value of these three factors is used for the
correction factor (F).

Beta-carotenoids and vitamin A in the
serum are calculated as:

1. mcg carotene/100 ml serum

= mcg/m] of carotene read from
curve x 200
2. mcg vitamin A/100 ml serum
= ( mcg/tube of vitamin A read
from curve - ( mcg/ml of carotene

in the same sample x F) ) x 200
RESULTS

The samples were analyzed in dupli-
cate. The average serum carotene and
vitamin A levels in 109 healtly Thai

males were 85 + 44 mcg% and 63 + 21

87

mecg % respectively, The average serum
carotene and vitamin A levels in 11 healhty
Thai females were 147 + 30 mecg% and
55 * 16 mecg % respectively. From these
results, Thai males have a normal serum
vitamin A levels higher than Thai femals
by about 13% and Thai females have a
normal serum carotene levels higher than
Thai males. by about 42%. The normal
serum levels of vitamin A and carotene
in ‘Thais were not high compared with
same other countries, Maybe the reason
is that Thai daily food does not contain
much vitamin A and carotenoids. The
relationship between normal serum caro-
tencids and vitamin A levels is determined
from 15 random sample from the data.
The results did not show good correlation

coefficient calculated was + 0,493, (Fig. I).

DISCUSSION

There are vary wide vaoriations in
normal serum carotenoids and vitamin A
levels. The values depend on race, sex
and age. They have both a diurnal and
daily variation. The carotenoids level
also varies with seasons (6). The average
serum vitamin A levels in differenc coun-
tries varies a great deal and is usually
higher in men than in wemen (9) On the
contrary, woman usually have a serum
vitamin A and carotenoids level higher
than boys (11). In The undeveloped

countries, normsl serum vitamin A levels’
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are lower than the others, and have a
high percentages of people who have levels
below 20 mcg% i.e. in the low and defi-
cient range. From the INND surveys, 18%
of Thai men and 25% of Thai women
had vitamin A levels below 20 mcg%.
May be the difference between these
mainly depends on the nutritional condi-
tions of the subjects sclected.

There are many reports showing the
relationship between serum carotenoids and
vitamin A levels. Some pailed to find a
a relationship and some found a good
relationship. Dr. Moodman (12) gave his
advice that the relationship should depend

May 1972

on nutition. In a population that has
carotenoids as the, main source of vitamin
A, ; the relationship should be good, Ac-
cording to this, there must be a good
relationship between serum carotenoids and
vitamin A levels in Thais, because the
main source of vitamin A in Thai food is
vegetables that have plenty of carotenoids:
But, from our results, we failed to find a
good telationships. ~ We agree with the
reason professor Edward. G. High (13)
gave before that a bad relationship was
due to a great interference of non-pro-

vitamin A carotenoids in the serum.
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Fig. 1 Relationship between vitamin A and carotenoid levels in serum

of Thai people correlation coefficient = + 0.493.
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Abstract

Agglutination-lysis test was employed in detecting leptospi-

ral antibodies in 262 patients which had mostly been diagnosed as

 pyrexia of unknewn origin’’.

Seventy cases or 26.7 % were

positive and the predominant serotype was Leptospira wolffii, 30%,

secondary was Leptospira icterchaemerrhagiae, 27.1 %.

Most of

the seropositive patients were in the 16 - 45 age group.

INTRODUCTION

Leptospirosis is one of the most im-
portant and cosmopolitan of the zooneses,
diseases transmitted among animals and
from animal to man (1,2,3,4,5). It is a major
economic and public health proklem. Tor
example, abortion in animals due to leptos-
piral infections is a serious economic pro-
blem' The etiologic agent is the organisms
in the genus Leptospira. These organisms
comprise two major groups, the so-called
“saprophytic’’ and the “pathogenic’ lepto-
spires. The “saprophytic” or “water”
leptospires are omnipresent in fresh surface

waters, and are rarely associated with

mammalian infection. Pathogenic lepto-
spires are usually found in a wide veriety
of wild and domesticated mammals, as
carrier hosts, and cause acute, febrile,
systemic disease of man and other animals
(6,7,8)

Humans or animals may be infected
by direct contact with urine or infected
tissue of carriers, or by indirect contact.
Water is important in the transmission of
leptospires. Contact with water contami-
minated by carrier’s urine is thought to be

usuzl mode of transmission of the disease,

the leptosires gaining entrance to the body

® Blood Bank, Chiang Mai Hospital.

** Department of Microbiology, Faculty of Medicine, Chiang Mai University.
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through the alimentary or respiratory
tracts or perhaps through abraded skin.
General transmission from man to man is
very rare, usually from animal to animal
and from animal to man (3,9).

The disease in man is found most
commonly among farmers, cane cutters,
veterinarians and other people particularly
exposed because of their occupation (10,
11). The disease exhibits many degrees of
severity, varying from Symptoms so mild
as to be ignored by the patient to serious
illness (7, 12,13, 14,15,16). The clinical
symptoms alone are not only variable but
are non-specific for leptospirosis and defi-
nitive diagnosis must be based on demons-
strating or isolating Leptospira and upon
serological findings. Most ‘patients who
came to the hospital with fever are usually

diagnosed as *

‘ pyrexia of unknown origin”
(PUD) when a definite diagnosis is not
obtained. = PUO may be caused by many
diseases and leptospirosis is one.  So this
paper tried to study the incidence of lep-
tospirosis in the patients which had been
diagnosed as pyrexia of unknown origin.
MATERIALS AND METHODS
I. Antigens

Twelve Leptospira serotypes originally
isolated from human beings and animals
in Thailand were used for microscopic ag-
Stock

cultures of the Leptospira were obtained

glutination - lysis tests. ( Table I.)

rfom The Bangkok Leptospirosis Reference
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Laboratory, Faculty of Tropical Medicine,

Mazhidol University.

Stock cultures were maintained in
Fletcher’s semisolid medium ( Difco®) con-
taining 10% rabbit serum, and were incu-
bated at 28-30°C aerobically. Subcultures

were performed at three weeks intervals.

Living leptospiral antigens were used
in microscopic agglutination - lysis tests.
They were grown in liquid Stuart’s medium,
( Difco® ) containing 10% rabhit serum and
incubated at 28-30°C for 4-6 days. After
incubation, the cultures were examined by
dark-field microscopy for density, autoag-
glutination, and contamination. Only
active, smooth, non-clumping cultures were
used. Optimal density was 100-200 orga-
nisms per high power field, and if they
were more concentrated they were diluted
with Stuart’s liquid medium.

To obtain optimal growth it was
necessary to seed with large amounts of
materials. For subculturing, nearly 0.5 ml.
of the old culture was inoculated into the
fresh medium. Rabbit sera were checked
for the presence of leptospiral antibodies
by the microscopic agglutination-lysis tests.
Only seronegative sera were used, because
leptospiral antibody may be the cause of

poor growth or autoagglutination.

II. Collection of Blood specimens

Blood specimens from the patients

were collected and serum seperated from
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the clot. 'All sera were stored at - 10 'C

unil used.
IH. Serological Method

Sera were examined for the presence
of leptospiral agglutinins by the micresco
pic agglutination-lysis tests of Schuffner
Mochtar (17), in which living 5 days old
culturs were used as antigen. Twelve sero-
types were employed.

By this method the sera were diluted
1:50 and then three drops of antigens
were added to three drops of diluted serum.
‘The final dilution was thus 1:100. Nega-
tive controls consisted of three drops of
normal saline and three drops of antigen.
Serum - antigen mixtures were mixed by
rotation and incubated at room tempera-
ture for three hours. A Joopful of each
mixture was examined by low dry dark -
field. [llumination without the use of a
cover glass. Per cent of agglutination or
jysis or both was read by comparing with
the negative control. Less than 50% ag-
glutination or lysis was recorded negative;
greater than 50% positive.

Reaction at 1:100 dilution or above
were considered significant.  Sera positive

at 1:100 dilution were retested at higher
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dilutiens and the extent of antibody titer
deterrained. T'he titers were expressed as
the reciprocal of the highest serum dilu-
tion showing at least 50% agglutination or
lysis or both of leptospires.

When the titers were the same with
two or more serotypes, all were reported.
But if the titers were not the same, lower

titers were considered as cross rections.

Results

Total 262 patients’ sera were tested
for leptospiral antibody and 70 or 26.7 %
were positive. In these patients 196 cases
were diagnosed as ‘‘ pyrexia of unknown
origin ” and 47 cases or 23.9 % were posi-
tive ( Table II). Most of the specimens
were single collection; only in 10 cases was
serum taken more than one time; and agglu-
tination-lysis titers are shown in Table I1L.

Age distribution of 70 seropositive
patients are shown in Table IV and most
of them were in the 16-45 age group.
Incidence of leptospiral serotypes among
70 seropositive patients are shown in Table
V. The predominant serotype was Leptos-
pira wolffii, 30% or 21 of 70, and secon-
darly was Leptospira icterohaemorrhagiae,

27.1% or 19 of 70.
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Table I. Leptospiral Serotypes used for Agglutination—lysis Tests

GROUP DEROTYPE STRAIN
Icterohemorrhagiae L. icterohemorrhagiae M. 20
Javanica L. javanica Veldrat Bataviae 46 -
Canicola L. canicola Hond Utrect IV
Pyrogenes L. pyrogenes Salinem
Autumnalis L. autumnalis Akivami A
Australis L. australis Ballico
Pomona L. pomona Pomona
Grippotyphosa L. grippotyphosa Moskva V
Hebdomadis L. hebdomadis Hebdomadis

L. wolffii 3705

Hyos L. hyos Mitis Johnson
Bataviae L. bataviae Swart
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TABLE II

95

Provisional clinical diagnosis : Hospital patients

Provisional diagnosis

No. of patients

o g **
No. of seropositives

Pyrexia of ﬁnkﬁown origin 196 47 (23.9";.)
Leptospirosis 12 7
Jaundice 10 2
Hepatomegaly 2 1
Septicemia | 4 v
Enteric fever 3 2
Pneumonia 3 il
Anemia 6 1
Weakness 1 -
Other 21 )
Total 262 70 (26.7%)
*

From serological request form.

£

Minimal titer 1 : 10_0
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Result of agglatination—=lysis titers for the ten cases

on which a paired sera were submitted.

Agglutination — lysis titer at

Patients
l Tst 2 nd 3 rd specimen

1 1000 H . 1000 H -

2 300 1 | 1000 1 -

3 10001 | 1000 1 3

4 Neg I‘ Neg I 3100 1
5 1000 B -{ 1000 B 5 -

6 100 I \ 100 1 i

7 100 G | 30.000 G : -

8 3000 H ' 10,600 H l 30,000 H
9 300 H ) 300 H 1 -

10 1000 A | 3000 A | 1000 A

= Leptospira hebdomadis
I — Leptospira icterohemorrhagiae
B = Leptospira bataviae
G = Leptospira grippotyphosa

= Leptospira akiyami A
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,‘t.
Age distribution in 70 seropositive for leptospirosis

TABLE 1V

from 262 hospital patients.
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Age (ycar) No.
under 15 1
16 =~ 20 13
21 -~ 25 T
26 — 30 11
31,35 16
36 — 40 11
41 - 45 7
46 — 50 2
51 — 55 2
57 = 60 3
over 60 3

Total 70

=

Minimal titer 1

: 100
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TABLE V
Sérological distribution of Leptospira antigens giving
*
the maximum titer in'70 seropositive patients.
Serotype No Per cent
L. wolffii 21 30.0
L. icterohemorrhagiae 19 27.1
L. javanica § 11.4
L. bataviae 7 10,0
L. grippotyphosa 7 10.0
L. hebdomadis 6 8.6
L. akiyami A . a1
£

Total 70 100.0

»

Minimal titer 1: 100
DISCUSSION - nogen, complement fixing antigen, and

The serologic procedures for study of
leptospirosis have been done using various
methods (17,18,19,20,21,22,23,24). They
are based on the fact that antibody is re-
gular produced after infection. Leptespires
are excellent antigens. It has been pre-
viously shown that leptospiral cells contain
two major antigenic components, P antigen
or peripheral antigen and S antigen or
scmatic antigen ( 25). P antigen is type-

specific antigen, functioning as an aggluti-

precipitinogen. S antigen is genus-specific
functioning as complement fixing antigen

and precipitinogen.

After intection epecific antibodies are-
developed and may be detectable for a jong
time depending upon the nature of the
antibodies. So detection of leptospiral

antibodies depends upen the serologics¥

method and relationship to the time of

infection.
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The microscopic agglutination - lysis
test of Schuffner and Mochtar (17) is the
generally accepted test in leptospiral sero-
logy, and employs living leptospires as
antigen. It is type-specific and seem to be
the most effective in serological studies of
leptospirosis, especially in surveys for past
infection. Specific agglutinins can be de-
tected an average of 8-12 days after infec-
-tion., and reach a high peak in a short time.
They are then constant for a period of
about five days to two weeks. The per-
-sistence of high levels of homologous anti-
bodies differs with the animal species. In
general the level of titer gradually decreases,
‘but usually persists as high as 1:100-1:
300 for a year, and possibly for life.

The difficalty with using the aggluti-
nation-lysis test is that employing multiple
antigens is laborious and involves the pos-
sibility of infection, as well as the neces-
sity 'of maintaining a large number of an-
tigenically stable stock cultures to provide
antigens.  The routine application of  this
test in a diagnostic laboratory is therefore
limited:

The incidence of leptospiral infection
in patients was investigated and it was

found that 26.7 % of patients were sero-

o
positive. Most of these seropositive cases
were in the age range of 16-45 years.
Sex distribution of suspect cases serologi-
cally positive was not differenct. The
predominant serotype was Leptospira wolf
fii, similar. to the result of Charuchinda
(26), but the incidence in our studies. w;s
higher than previous study by about 10%.
This may be due to the rate of hospitali-
zation of infected patients, collection of
specimens and other clinical factors. such
as the clinical suspicion of the doctor.
Symptoms may be quite varied, so the
doctor must suspect the possibity in order
to make the diagnosis. We can see from
Table II that the provisional diagnosis was
varied although the clinical picture was

apparently consistant with leptospiresis.

In our studies usually single specimens
were obtaimed and the agglutination - lysis
method of Schuffner and Muchtor was
employed. Unfortunate the test is often
not diagnostic before the eighth to tenth
day (16). So agglutination studies  have
little value during the acute phase of
iliness and could not ditferentiate from
past infection especially with single speci-

mens.
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SERUM PROTEIN

B.Sc. ( Med. Tech. ) **
B.Sc. ( Med. Tech. ) *
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Abstract.

A rapid and reliable estimation of total serum protein

content can be made from the refractometric measurement usirg

TS meter.

Our experience indicated that the calibration standard

provided by the manufacturer gives too low results compared to

the standard biurct method.

tructed for use in our lab.

The new calibration scale is cons-

For practical purpose in nutritional

field survey one can interprete the TS value (in gm./Lit.) as a

total serum protein conteat ( in em. /100 ml. )

INTRODUCTION.,

The utilization of the physical pro-
perty of refractive index of a fluid to
quantitate its content is common in indus-
try. (1) When applying this theory in
human serum one can obtain accurate and
rapid estimates of the content of total
serum solids (2) and total serum proteine.
{1,3,4) Rubini and Wolf has demons-
trated the accuracy of refractometric deter-
mination of total solids in serum with a

protein content range of 1.77 to 13.9 gm)/

100 ml. and AJG ratio of 0.13 to 14.0.
The estimation of the protein concentration
of plasma or serum by refractometry has
also been sdvocated for many vear. (3,4,5)
Although it is not as reliable as the mea-
surement of total solids and specific gravity
the accuracy of this technic in determina-
tion of total serum protein is satisfactory
for clinical use. Extensive experimentation

by many led to the improvement of tech-

nic and development of the widely used

* Technologist, Hematology Lab.

** Chief Trchnologist, Hematology Lab., St. Louis/Chiang Mai Research Center,

Chiang Mai University.

*** Hematologist, Dept. of Pediatrics, Fzculty of Medicine, Chiang Mai University,
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TS meter. The TS meter is a Goldberg
refractometer  which has been disigned

specifically for medical use.  The instru-
ment is temperature compensated for tem-
perature between 60" F. and 100" F.
From our recent field survey the wide
discrepency between the total serum pro-
teins values obtained from the TS meter
readings and these from biuret method. (6)
1t is the purpose to report our findings

with the proposal of the newer 'I'S meter

calibration scale for use in our COUREry.

Material and Method

The best group of patients who can
provide a wider range of total protein
content is children with protein calorie

malnutrition were studied. Plasma samples

were collected from microhematocrit (hepa-

May 1972

rinized) tubes and the TSS value were
read by the Goldberg I'S meter. At the same
time the venous blood total serum protein

content was measure by the biuret me-

thod. (6)

Results

From the results shown in Table I, II
and Figures I, IT it is evident that there
is a good correlation between the TS read-
ings and total serum protein values (biuret
method). The T3 reading can be directly
interpreted as the total protein content.
The calibration scale provided by the
manufacturer gives tco low total protein
values.

Hydration state of the pateints exerts
only minimal effect, if ever, to those

correlation.
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TABLE [. CORRELATION BETWEEN THE TSS READINGS AND TSP ( Kjeldhal )
VALUES IN DIFFERENT FORMS OF

MALNUTRITION

MARASMUS IMARASMIC-KWASHIORKOR KWASHIORKOR
Case No. | TSS = TSP | Case No. | TSS | TSP | Case No. | TSS | TSP

4 52 6.05 1 52 3.75 2 | 4.2 3.50

3 6.4 6.60 5 L 5.96 3 G 2,69
10 8.0 798 7 4.6 4.00 6 3.8  4.20
11 6.8 7/ i 9 7.2 7.60 14 4.0 | 4.30
13 a8 S.4 12 6.0 6.40 22 3.3 3.66
15 6.1 5.8 13 4.6 5.50 24 3.4 3.80
16 537 FS 15 6.2 6.70 25 3.6 .00
19 6.6 6.7 20 5.4 5.80 30 3.8 | 4.30
26 5.8 5.8 21 5.6 5.90 31 4.4 | 5.00
27 Bei 5.3 23 5:2 4.88 33 4.4  4.40
28 7.5 7.9 29 - ¥ 5.10 51 3.0 3.66
32 748 8.8 35 5.8 5.3 52 3.5: 1 3.86
34 6.5 6.9 36 3.8 4.5 59 4.3 4.38
37 3.6 6.10 40 4.1 4.8 61 3.5. | 3.46
38 5.6 | 5.70 41 5.4 5.3 62 3.5 | 3.54
39 6.8 6.80 42 5.5 4.6 63 331375
43 7.6 7.40 453 4.0 4.58 64 3.8 3.80
44 4.6 4.46 46 3.8 3.98 65 3.4 | 3.40
47 7] 7.30 53 5.6 6.10 66 4.3 1 4.48
48 6.4 | 6.40 33 4.1 3.98 7 3.9 i #aty
49 4.1 4.10 56 5.2 4.70 ‘
50 6.5 | 7.50 57 4.1 4.24
34 5.8 5.00 60 4.1 4.44
53 5.5 6.00 67 5.3 5.50
68 6.0 5.60 70 5.1 4.90
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MARASMUS | MARASMIC-KWASHIORKOR | KW ASHIORKOR
Case No.| TSS | TSP | Case No. TSS ' TSP | Case No. TSS TSP
69 L34 5,401 Ajs gy
74 6.5 7040 76 6.1 4.8
72 6.5 6.90 | 27 5.7 3.3
!
75 7.0 6.46 |
78 6.6 6,35 i

NOTE: See Figure I.

TABLE II. EFFECT OF HYDRATION ON REFRACTOMETRIC READINGS
(TSS ) AND TSP VALUES

BEFORE HYDRATION AFTER HYDRATION
Case No. .
88 | |“t‘rgp TSS TSP
32 b8 8.8 6.6 7.0
33 4.4 4.4 4.5 4.7
34 6.5 6.9 6.5 6.0
35 5.8 5.3 7 6.1
36 3.8 4.5 4.7 £
37 5.6 f.1 3.0 6.8
38 5.6 5.7 6.7 7.1
39 6.8 6.8 5.5 6.2
40 4.1 4.8 4.6 5.4
41 3.4 5.3 5.2 5.3
42 5.5 : 4.6 4.5 4.67
43 i FIR a4 L 6.3 6.9
44 4.6 ' 446 422 4.62
45 4.0 P 455 4.4 4.4
46 3.8 fro-d 3.98 ! 4.4 . 3..9*)
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BEFORE HYDRATION AFTER HYDRATION

Case No.

TSS

TSP

58

TSP

47

49

/

a
%3

e

=

(£9%.

50 6.3 T3 6.5 7.1

51 3.0 3.66 3.8 3.93
52 3.5 3.56 4.5 4.0

53 957 6.25 5.6 6.1

54 5.8 5.0 6.5 5.68
535 4.1 3.98 3.6 3.48
56 5.2 4 7 4.5 4.92
57 4.1 4.24 4.8 4.54
38 5.5 6,0 5.5 5.65
59 3 4.38 9% §als

01 3.5 3.46 551 .9
62 e 3.54 3.7 3.54
63 3.3 J.75 4.0 4.0
64 3.5 3.8 3% 3.8
65 3.4 Vo4 3.8 3.43
66 4.3 4.45 4.5 4.38
67 5.3 5.5 5.0 52
63 6.0 5.¢ 3 574
6H 5.3 S5u2 5.3 g
71 6.5 7.14 60 6.03
7.3 4.5 }.24 3.9 4.8
77 5.9 5.3 i 6.0 §.75

P——
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COMMENTS.

Tke use of refractive index changes
to measure serum protein concentration
has been estiblished as a most rapid and
useful technic for many years. (3,7) and
it is recently being adapted for auto-analy-
tic produre. (7) It can be expected that
refractometry will allow a greater variabi-
lity of result in the determination of total
serum protein than does the biuret method.
The early reports on the use of refractive
index for serum proteins determination
stated that a correction factor must be
applied for the non-protein constituents of
serum. (1,7) These components include
clectrolytes, glucose, urea, bilirubin, choles-
terol and lipids. Marsh and Fingerhut
recently demonstrated that glucose value
up to 400 mg./ml. and urea N. values up
to 200 mg./100 ml. caused changes of the
refractive index which were within the
Bilirubin and turbidity either

tolerance.

artificially produced or present as a result

. solution. (7)

109

of pathelogical conditions, caused virtually
no effect. (7, 8) The exact effect of very
high cholesterol or lipid level was difficult
to assess since artificially prepared solu-
tions alter the protein nature of the test
The validity of this method
in the estimation of total serum proteins
in specimens with varying albumin and
globulin content and A/G ratios has been
questioned but the recent study by Barry
and associates indicated that its accuracy
is entirely satisfactory for clinical use:
Our experience also indicated degree of
dehydration, albumin, and globulin content,

jaundice and turbidity has no significant

effect on the TS refractometry,

For practical pupose of nutritional
survey it is suggested that we may adopt
the TS reading directly as the total serum
proteins in grams/100 ml. The confirma.
tion of above findings is still required

from other laboratories.




May 1972

Gettler, A.O., and Baker, W.: ]. Biol

Chem. 25: 211, 1916.

110
REFERENCE
1. Neuhausen, B.J., and Rioch, D.M.: The S
refractometric determination of serum
proteins, J. Binl. Chem. 55:353, 1923. v

(S

. Rubini, M.E., and Wolf, AV, :

Refrac-
tometric determination of total solids
and water of serum and urine, |. Biol.
225 : 869, 1957.

Lo

Chem.
Sunderman, F.W.: A rapid method for
estimating serum proteins: Formula for
calculating serum protein concentration
from the refractive index of serum. J.
Biol. Chem. 153 : 139, 1944.

Sunderman, F.W., and Boerner, R.:

Normal Values in Clinical Medicine.

Phila., 1949.

=~}

Kingsley, G.R.J. Lab. Clin. Med. 27:
840, 1942.

. Marsh, W.H., and Fingerhut, B. : Serum

protein  determination by automatic

recording refractometry. Clin. Chem.

8 : 640, 1962.

. Barry, K.G., McLaurin, A.W., and

Parnell, B.I..: A practical temperature
compensated hand refractometer ( the
TS meter ) : Its Clinical used and ép-
plication in estimation of total serum
proteins. J. Lab. Clin. Med. 55: 803,

1960.



BULLETIN OF CHIANG MAIX

- 1 -l "
% saswesanisunng  Lalendliad
B || MEDICAIX.

TECHNOLOGY

May 1972
Vol. 5 No. 2

Effect of Time and Temperature on Plasma Ammonia

Determination
Chatchawadee Kunarak,

Muni Keoplung, M.D.

Elizabeth Anne Spain, B.S. MT ( ASCP)

Abstract

By means of this method it has been demonstrated that
the distribution of ammonia in plasma of normal individuals in-
creases after drawing. The influence of temperature on in - vitro
generation of ammonia in plasma was evaluated. It was found
that when blood was placed in a freezer with the temperature
between -20 " C and -25° C there was no significant rise of blood
ammonia levels, There wes gradual risc when blood was placed
in a refrigerator with the temperature about 4° C and more rapid
rise at room temperature. The inhibition of ammonia production

at temperature below -20° C facilitates a laboratory procedure

B.Sc. (Med. Tech.)*

when it is necessarily delayed.

Introduction

Blood ammonia is formed in the gas-
trointestinal tract and eliminated as urea
by the liver. In cases of liver damage or
disease, cirrhosis, and occasionally in severe
heart failure, azotemis, corpulmonale, and
erythroblastosis fetalis, the ammonia is not
properly converted and the ammonia level
of the plasma rises. Repeated ammonia

determinations have been found especially

useful in the monitering of patients suof-
fering from hepatic coma. The method
used to determine ammonia is fairly simple
for any laboratory, but it must be per-
formed 2s soon as possible following col-
lection of the sample. Only freezing of
the sample provides an adequate mean of
storate as was demonstrated in this ex-

periment.

* This experiment and report were presented by Chatchawadee Kunarak in fullfillment

of the requirements for a B.Sc. (M.T.) from Chiang Mai University 71-72.
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Method

The method used in this experiment
represents a modification of the Seligson
and Seligson microdiffusion method, the
principle being that when saturated potas-
sium carbonate is added to an aliquot of
plasma, the alkali causes the release of any
ammonia present in the plasma.  The
ammonia is trapped in hydrochloric acid
in specially designed diffusion bottles.
After an appropriate time interval, the
acid drop and the absorbed ammonia are
rinsed into cuvettes with Nessler’s reagent
and the optical density read. A standard
of known concentration is prepared and
treated in the same manner and the final
results computed by the standard formula:
0.D. % Value of Std

unk

0.D.
Std.

To show the effect of time and tem-
perature on the level of ammonia in plasma,
samples were taken from nine normal indi-
viduals with no history of liver damage or
disease. EDTA has been found to be the
ideal anticoagulant for ammonia studies
and was used in this case. Plasma was
ssparated immediately and an immediate
determination done in order to determine a
baseline value for each sample. Plasma must
be separated before freezing because freezing
and thawing of whole blood results in the

hemolysis of red cells which causes a false

= Value unknown
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elevation due to the presence of ammonia
in the red cells. The samples were then
divided into three sets. Set 1 was kept at
room temperature (25" C) and retested 3
hours, 6 hours and 9.5 hours after collec-
tion.  Set 2 was refrigerated and retested
The third set
was placed in the freezer and tested again

at 24, 48 and 72 hours.

at 6, 12 and 23.5 hours.

Results

It was found that the ammonia con-
tent of plasma prepared and maintained at
room temperature is not constant. Plasma
in contact with air in vitro continues to
form ammonia. This reaction is markedly
inhibited by keeping plasma in the freezer.
It was observed that the ammonis levels
of plasma frozen in the freezer immediately
after shedding, if measured promptly after
thawing, remain less changed than that of
refrigerator stored or plasma kept at room

temperature.

In Set 1, in which plasma was left at
room temperature, there was a gradual rise
of ammonia content starting at 10 minutes,
At the end of 6 hours, the concentration
of blood ammonia had risen to 2 or 3 times
the normal level.  When blood was kept

in the freezer, there was no significant

incresse in ammcenia level

In Set 2, the temperature of ordinary
refrigeration apparently could not prevent

the enzymatic hydrolysis of blood, when
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B was a gradual increase of ammonia although
not to the same degeee as in these speci-
mens left at room temperature.

In Set 3, the period of freezing was
extended to 4 days. There was no signi-
ficant increase of ammonia content in the
blood, when compared with the normal.

A comparison of curves indicated that the

ammonia levels were less altered durimg

the period of freezing than storage at either
room temperature or refrigeration.

The mean values of varied conditions

were <

% of plasma ammonia increase per hour

Room temperature 28.1 %
Refrigerator 9.3 %
Freezer 0.834 %

Conclusion :

This investigation showed that the
ammonia [concentration of freshly drawn
plasma was insignificantly altered by rapid
freezing but that at room temperature, the
plasma ammonia concentration remains
constant for 15-40 minutes after blood is
withdrawn from the body and then rapidly
increases. Because ammonia levels increase
rapidly on standing, the test should be
run as soon as possible following collectian
of blood. If processing must be delayed

more than 20 minutes, plasma should be

1123

quick frozen and kept in the freezer until
ready for determination:  Testing shculd
not be delayed more than 3 days ss even
in the frozen state, the ammonia increases
after that time. The sample should be
thawed at 37°C for no more than 5 minutes
and analysed immediately. Nowadays,
freezing helps laboratories to be able to
determine plasma ammonia when specimens
have been drawn at night or on weekends
because they may be stored for subsequent
analysis. It also affords a means of pre-
serving blood specimens during transporta-
tion from hospitals at which blood ammo-.
nia determinations are not available to
central laboratories. In research laborato-
ries it allows investigators to collect serial
specimens for subsequent analysis without
requiring repeated interruptions for imme-
diate processing of individual samples. The
determination of plasma ammonia has wide
applicability in clinical medicine and re-
search. Nevertheless, many hospital labo-
ratories do not perform ammonia determi-
nations because of difficulties encountered
in the collection and analysis of specimens.
A major reason for excluding this proce-
dure has been the necessity of performing
the analysis within 10-30 minutes of ob-

taining the sample.
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Comparison of percentage increase in plasma ammonia at various times

Kept plasma at room temperature.

Time
Sample
3 hours 6 hours | 9.30 hours
1 138.9% 186.9% 140.0%
2 144.1% | 1721% | 28.6%
2 15.7% 374.1% 120.2%
Average/hour 33.2% 40.7% 10.3%

Comparison of percentages increase in plasma ammonia at various times.

Stored plasma in the refrigerator.

Time
Sample
24 hours 48 hours 72 hours
1 7.02% 70.2% 71.4%
2 5.4% % 108.6%
3 148.9% 257.1% 274.4%
Average/hour 12.5% 9.1% 6.4%

Comparison of percentage increase in plasma ammonia at various times.

Stored plasma in the frozen state.

Time l
Sample
24 hours 48 hours 72 hours
1 % 0.3% | 90.9%
Z 58.4% 0% | 1789%
3 14.83% 0% | 74.6%
Average/hour 1.01% 0.002% 1.5%
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Spontaneocus rise in plasma ammonia
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« Fig 1I. Ammonia concentration in nine samples of blood as a function of
time after shedding.
curve A. — plasma kept in the freezer
curve B. — plasma kept in the refrigerator.
curve C. — plasma kept at room temperature.
& Each curve base on the mean plasma ammonia concentration of nine speci-

mens determined serially after various period of storage.
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The Relationship between Hookworm Infection

and the Level of Serum Iron.

Niwat Nateewattana,

Chucherd Sivasomboon,

B.Sc. (Med. Tech.)**
M.D., M.P.H. & T.M. ***

Abstract

A study on the relationship between hookworm infection

and the serum iron level was carried out among the inmates of
Chiang Mai provincial prison between November 1970 and January

1971. Quantitative egg counts were done in infected subjects

and in normal persons as a control. The level of serum iron and

the total iron binding capacity were determined among these sub.

jects.

The corelation between the degree of hookworm infection

and the serum iron level was established.

Hookworm infection is one of the
most commonly found diseases in the
world.  Evidently, the disease has been
It has

caused human to suffer and great econo-

present since prehistoric period.

mic loss in number of times.

During the year 1921 - 1923, the
Rockefeller foundation in cooperation with
the Thai government made a survey on

hookworm infection in Thailand 2nd found

57.3% of the Thai population sufferred

the disease.  The data comprised 22.8 %
from the Northeast, 26.9% from the

Center, 43% from the South and 8%
from the North (5). Most of the hookworm
infection found in Thailand are caused by
the worm Necator americanus and only

0.86% by Ancyclostoma duodenale.

Iron ( Fe.) is one of the most impor-

tant component of hemoglobin 'in blood.

® The Term Paper for the Degree B.Sc. ( Med. Tech. ),

The School of Medical

Technology, Faculty of Medicine, Chiang Mai University, Chiang Mai,

** Instructor, Department of Parssitology, Faculty of Medicine, Chiang Mai University,

Chiang Mai.

*** Parasitologist, Department of Parasitology, Faculty of Medicine, Chiang Mai Univer-

sity, Chiang Mai.
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There is always a constant amount of iron

in a normal healthy person. The rate of

turnover is about 27-35 mg/day. Iron
source does not come solely from intesti-

nal absorption but also from hemoglobin

catabolism in the reticuloendothelial system.

Protein transferrin” acts as the trans-

portator of which cne third is bound to

“ plasma iron”’ and the rest remains free.

Plasma iron concentration is low in anemic
conditions such as rhumatoid, certain kind

of cancer. Plasma iron is high during the

damage of red bleod cells.

The main cause of anemia in tropical

is due to malaria and hookworm

areas
infection. ~ The symptom of hookworm
infection 1s not drastic but long lasting

and can be fatal if not treated.

Many records and evidences showed

a strong linear relationship between num-

ber of hookworms infected persons and
hemoglobin concentration ( 2, 4,6,7 ). The

quantity of hookworms is related to the

number of eggs in the feces of the infec
ted person. People carrying hookworms

in their intestines are divided into four

catagories according to the number of

eggslunit of feces as follows.

1) Carrier - persons having less than
300 eggs/l gm of feces or equivalent to 40
hookworms in the intestine.

2) mild case - persons having between
800-3000 eggs/l gm of feces or equivalent

to 150 worms.
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3) moderate case - persons  having
between 3,000 - 7,500 eggs/1 gm of feces
or equivalent to 400 worms.

4) severe case- persons having over
7,500 eggsil gm of feces or equivalent to
800 worms.

Investigaticns were done in patients
sufferred severe infection and all of them
were found to have low hemoglobin con-
tent in blood (3). The anemia is of lypo-
chromic and microcytic type. Plasma iron
was reduced greatly. The red cell / white
cell ratio is twice as high as in normal.
The loss of red blood cell is increased
via intestine. A normal healthy persons
losses 0.03% of iron per day while 4.79 %
of iron per day is lost in severe cases.
During the initial infection by hookworm,
the hemoglobin content is not changed
since iron is replaced by the reserved body
iron. Later, when the iron reserve is
depleted, the overall iron content begin to
decline and hence anemic condition follows.

The purpcse of this study is to inves-
tigate the relationship between iron con-
tent in serum and number of hookworms
in the intestine ie. the number cof eggs/
gm of feces.

Material and Methods The volunteers
were the inmates of Chiang Mai provin-
cial prison. Stool examination was per-
formed to detect infection and number of
eggs was determined in infected sample by

Stool’s Technique (7). The multiplication
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factor for calculating the number of eggs

varies according to the condition of stool

as follows.
condition of stool factor
hard formed 1
mushy, formed 1.5
mushy 2
mushy, diarrheic 3
frankly diarrheic 4
watery 5
Determination of serum iron s

achieved by modified technique of Cara-
way (1).  The principle of the method is
to reduce Fe and detach it from the heme
component with ascorbic acid and hydro-
chloric acid contdining sterox. The Fe is

detected in the supernatant by adding 2-
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4-6-8- tripyridye-S-triazine ( TPTZ) and
ammoniumacetate. The quantity of Fe is

then measured colorimetrically at the

wavelength of 590 mu.

Determination of total iron binding
capacity ( TIBC) is to measure the capacity
of transferrin that has already bound to
Fe and the amount of *“ ready to bind”
FeCla and MgCO 3
are added to the collected serum in erder
to bind with ‘‘ read to bind ”

The total amount of bound Fe is then

transferrin together.

transferrin.

determined as above,
Results Seventyfive out of three hundred
and eightynine stool samples showed hook-
worm infection. Blood was collected from
45 patients and examined. The results

are shown in Table 1 and Figure 1.

Table 1 Determination of serum iron and TIBC in patients of wvarious

degree of infection.

No. of egg‘filgm No. of Serum iron TIBC
of faces subjects Mean  Std. Diviation | Mean | Std. Diviation
0 15 1:19.5 237 352.4 39.2

400 23 85 34,5 341 60.3
800 8 84.8 b 345 59,7
1200 7 78.14 29.09 3395 25.6
1600 4 13 32.3 391.2 | 71.8

2000 3 49.3 23.09 364.3 104.7

2400- |

2800 4 52.5 14.1 349.2 82.07
3200-

6800 5 45.2 22.9 354.6 99.3
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Figure 1 Relationship between level of serum iron and the degrees of

infection of hookworm in the subjects.
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‘Discussion  There is a gradual reduction
of level of serum iron in the persons in-
fected with hookworm. Although the ini-
tial drop of the iron level in very mild
cases seems to be too great, it is still in
-the limit. The reduction of serum iron
may not indicates the anemic condition
since there may be enough iron from the
body reservior to bind with hemoglobin.
"The data indicates the loss of overall Fe
‘and the degree of Fe loss corelates with
the degree of hookworm infection. In
“this experiment, the TIBC is rather cons-
tant in both normal and infected subjects.
The power of binding of transferrin to Fe
may be influenced by many factors such
as diet, individual Fe reserve, daily turn-

-over of Fe.

Conclusion The level of iron jserum in
hookworm infected persons is lower than
normal.  The degree of hookworm infec-
tion directly relates with the degree of

reduction of iron serum.

~1

. Caraway,

. Layrisse, M. A. and Roche, M.
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THE SUSCEPTIBILITY OF FIFTY STRAINS OF SHIGELLA
TO EIGHT ANTIMICROBIAL ACENTS
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Abstract

Fifty strains of Shigella from patients in Nakorn Chiang
Mai Hospital and McCormick Hospital were isolated during the
period from December 15, 1970, to March 20, 1971. The identi-
fication of Shigella was carried out by biochemical reaction and
serology. Of 50 isolated Shigella, altogether 32 strainrs of Sh.
flexneri were identified. All of these strains were tested for anti-
microbial sensitivity by the serial tube dilution methed with cight
antimicrobial agents. The antimicrobial agents were Garamycin
( Gentamycin ), Terramycin ( Oxytetracycline ), Colimycin, Strep-
tomycin, Chloramphenicol, Ampicillin, Kanamycin and Sulfadiazine:
The results indicated that Shigella flexneri were sensitive to Gen-
tamycin 12.4%, Colimycin 68.75%, Ampicillin 12.5%, Kanamycin
12.5%, Chloramphenicol 3.129% respectively.  Fourteen strains of
Sh. sonnei were sensitive to Colimycin 83.33% and to Ampicillin
7.14%. For 4 strains of Shigella dysenteriae, 75% of them have
been shown to be sensitive to Colimycin and 25% of them were
sensitive to Kanamycin. None of Shigella were sensitive to Sul-

fadiazine, Streptomycin and Terramycin.

INTRODUCTION

Intestinal tract infections are among hygenic popuiations. The infections agents
the most common disease usually feund in may be parasitic, such as Hookworm, En.
tropical countries, particularly in poor tamoeba histolytica, or may be bacterjal.

® Pha You Hospital, Chaing Rai.

** Department of Microbiology, Faculty of Medicine, Chaing Mai University.
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Among bacterial intestinal tract infections,
Shigellosis or bacillary dysentery, caused
by Shigella, is one of the most common
disease in Thailand. Shigella is divided by
biochemical reactions into two

mannitol fermenters and non-

groups,
mannitol fermenters, and into four groups
by serological reaction, group A (Shigella
dysenteriae ), group B (Shigella flexneri ),
group C ( Shigella boydii), and greup D
( Shigella sonnci ).

The transmission of this disease may
occur by direct contact through fecal-oral
transmission; or indirectly, by eating con-
taminated foods, vegetables, or drinking
contaminated water or milk (1,2,3). The
disease begins with acute diarrhoeae, ac-
companied by fever and often vomitting,
cramps and tenesmus. In severe cases the

stool may confain blood, mucus and pus.

Many antibiotics are introduced in the

treatment of Shigellosis. Formerly sulfa-

guanidine was very effective, however later
many strains developed resistance. Some

enteric bacilli could transfer resistance
factors to Shigella and make it resistant
to the antibiotics ( 4,5,6, ), Therefore,
the antimicrobial sensitivity should done
before treatment. But sometime the doctor
can not wait for the sensitivity results.
In this case the drug of choice shoul be
given. This experiment tried to study

the antimicrobial susceptibility of Shihella

major
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and it will be useful for the dcctor to-
choose the drug for treatment of Shigello--
sis.

MATERIALS AND METHODS

I. Organism. Shigella used in this:

experiment were isolated from the patients.
in Chiang Mai Hospital and McCormick
Hospital. Most of the patients came to
the hospital with the symptoms of diarr-
hoeae or dysentery.

II. Aatimicrebial agents. Eight anti-
microbial agents, sulfadiazine, colimycin,
terramycin, garamycin, ampicillin, chlo-
ramphenicol, streptomycin, and kana-
mycin were tested for susceptibility of
Shigelia.

These agents were dissolved in sterile
distilled water to give concentration of
2000 meg or unit/mi and kept frozen in
4 ml aliquots. Before uging the stock

solution was thawed and the remainder
discarded after use.

[II. Susceptibility testing method.

Stock solutions of antimicrobial agents
were thawed and diluted 1:10 with sterile
distilled water, the final concentration be-
ing 200 mcg or unit/ml. The serial dilution
of antimicrobial agents were done using tryp--
ticase soy broth to make concentrations of
100,150, 25, 12.5,76.25, 3,125, 1.562,/0.781
and 0.39 mcg or unit/ml, the final volume
was 0.5 ml. Then 0.5 ml. of 1: 1000

dilution of overnight culture of Shigella.
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in trypticase soy broth was added to each
Incubate 37° C

overnight and read MIC ( Minimal Inhibi-

antimicrobial [dilution.

tory Concentration ).
RESULTS

A total of 50 strains of Shigella were
isolated, 32 strains were Sigella flexneri,
14 strains were Shigella sonnei, and 4

strains were Shigella dysenterize.
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The results of the antimicrobial sus-

_ceptibility are shown in Table I, IT' and

III. The percentage of sepsitive and re-

These

results are compared with blood level of

sistance are -shown iin Table V.

the antimicrobial agents ( Table 1V ). None
of the Shigella were sensitive to strepte-
myein, sulfadiazine and terramycin.  Coli-

mycin seems to be effective.
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Table II Minimal Inhibitory Concentration A?:O.V of Shigella sonnei 14 Strains to 8 Antimicrobial agents

MIC. to Antimicrobial agents

Concentration of e =
. Garamycin | Colimycin |Terramycin| Chloram- | Strepto- | Ampicillin [Kanamycin| Sulfadia-
Antimicrobial agents 1
phenicol mycin zine
Bnm\a_ or :::\5_ J
Eom\E_ Enm\B_ Enm\su Enw\u: :3@\:: Som\a_ Eqm\B_ mcg/ ml
> 100 -- 2 -= - - - - 14
100 - 2 = j = - - -
50 o 4 1 6 3 - ~
25 - 5 5 1 8 1 -
12.5 - 1 2 4 3 1 - -
6.25 4 - 6 - - 9 10 -
3.125 10 ~ ~ —~ - 2 4 -
1.562 - - - - - 1 - -
0.781 - - - - - - - -
0.39 - - - : - - = - -
< 0,39 - - - — - — - -
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- Table: IV. The limit of Minimal Inhif)itory Concentrations for

“Sensitive”, “Intetmed;iate" and "Resistant" strains.
g S-ensifive .Intermediaﬂtf.: Res{st},m
Antibiotics (mcg/‘rgl) -(mcg/mlr) (f“cglifml')
Streptomycin 3.0 5.0—25 25
‘Kanamycin 5.0 3.0-25 25
Gentamycin 225 2.5—10 10
Chloramphenicol 5.0 5.0--25 25
Tetracycline 2.9 2.5-50 5.0
Colimycin 100U /mi 100-300U/ml 500 U/ml
Ampicillin 28 2.5-10 10




Table V Percentage of sensitive (S), intermediate (I), and resistance (R)

to 8 antimicrobial agents of Shigella.

Antimicrobial agents

Sh. flexneri Sh. sennei Sh. dysenteriae
%S 0 0 0
Streptomycin %l 3205 71.4 75
%R 87.5 28.6 25
%S 12.5 7.14 0
Ampicillin %l 43.75 75.4 75
%R 47.75 17.46 25
%S 12.5 0 25
Kanamycin %I 84.38 100 i
%R 3512 0 0
S 0 0 0
Sulfadiazine %I 0 0 0
% 100 100 100
S 12.5 0 4]
Garamycin %l 87.5 100 100
“R 0 0 0
%S 68.75 83.33 75
Colimycin %l 31.25% 16.66 25
%R 0 0 0
%S 0 0 0
Terramycin %I 0 0 0
%R 100 100 100
9 3.12 0 ]
Chloramphenicol | ‘I 18:.25 0 75
%R 78.63 100 25
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DISCUSSION

Antimicrobial susceptibility is very
imp;n'tant in antibiotic therapy (7). Each
organism is different in its susceptibility to
drugs, There are many methods for
determining antibiotic susceptibility such
as the disc agar diffusion method, the
agar plate dilution method, and the test
tube serial dilution method. The test tube
serial dilution method seem to be the best
with the result explessed in quantitative
terms as MIC (Minimal Imhibitory Con-
«<entration), which is easy to compared
‘with other antibiotics. However, this
method is time consuming, laborious and
“needs skilled technicians. There are many
factors affection the accuracy of the test :
for example, medium pH, stability of
antibiotics, inoculum, and and incubation

stime.

131

From our result, all of the 50
Shigella strains were resistant to sulfadi-
azine, streptomycin, and terramycin. This
may be because these drugs have been
used commonly for a long time, and
them

patients usually buy and take

by themselves. So the posibility that the
organisms have been exposed to and have
developed resistance to- these drugs is

higher. Haltalin et. al: [8) have shown
that only 25 of 52 strains were sensitive
to sulfadiazine while 47 of 52 strains were
sensitive to ampicillin. The other may have
resulted from the small amount of our
sample.

Calimycin and kanamycin seem
to be the most effective drugs for Shi-
gellosis, because only a few strain of

Shigella were resistant to these drugs.
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Improved Colorimetric Method for Assay
of Amphetamines in Urine

Christopher S. Frings, Cecelia Queen, and

Lowcll B. Foster

Clinica] Chemistry vol. 17 No. 10 p: 1016-
1919 Oct. 1971.
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Glucose Assay Systems : Evaluation of a
Colorimetric Hexokinase Procedure
Walter R.

and Lawrence D. Tolle

CLINICAL CHEMISTRY vol. 17 No. 10
p- 1010-1015, Oet. 1971
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A Case Study of the Detection and Iden-
tification of Anti-Vel within a Family.

Margaret L. Ailes. The American Jounal

Medical Technology. Vol. 37 No. 5
-l 1 A E w
Vel-antigen 1:a§1utaawmu1n
" v v
yssuu lawula® Sussman UaT Miller
= ° v '
Y ewew dMTU  Antibody @2
- M v - 4 -t
Antigen TuaU lawuluvginunul N
lﬁﬂ severe hemolytic reaction Tm;‘lﬁ
1 cross—maching oo,oco 714 WU’J"I
vl -
serum 9834 19UINA  agglutination
v —ma
1‘1”1183”[711 a 18 I.Lﬂ:',’\]'mﬂ']‘n'ﬂ"lﬁ ab-
-t [ ]
2iNTWIM  antibody

sorption test

- = vd a4 &
FuawmeIlunu 19938 Anti-Vel uuLA3



Vol. 5 No. 2

- H_ ova - -
arftnEanIn 1amne Tu au 19 o 871
ol da ‘et -
o U NN Antibody  tilalapesiny
' ” - A
public Antigen Vel  1aniaan9as
Lﬁﬂ"u' compatible NUIB? donor LA
o4 -
11919 Antibody 14 plasma 783
¥ €4 4 w v -
(58 (5BIAEAIATINAEUABANENILAINS
4 i P Ha - -l
< A1t ualuniaom ¢ uunnalnney
- v e o v
33 1MNINIANYUUUTBINTINA NS 1u
v &+ o 4 o
ATBUATIVITUUDDI 50 T3 N AU 5 AY 1
o o e} . -
niauntd Inol¥ Cells 9niaaANINIY-
- v e
NILINY serum F8UTBIBY  FakaU 1IN
' o - - 1 B & 4
77 WBIR1ITDIFANHIAUIAL AN TR UN LU
Vel—-negative (No Vel—-antigen) Ckn
- o \
i:ﬂﬁ'lﬂﬂn m AULUU Vel—positive A
d A a
ANAUWUIWLIN Antigen MB8U, N3
91% Vel—antigen 14 inheritated trait

o
U39 Vel—antigen 00 control Tag
1

i 4 o d =

recessive gene HIRAIUUU gene W
“d - o
homologous %N genotype UU Ve
4
Ve URY Vel—positive LUU Ve Ve
) - o
d7U Vel-negative 3¢} gene (LY Ve
Ve UU71 Vel-negative phenotype
X3

WAHINUANIAINWY anti-vel HaI
< w v & = v
f39vaenaulniuninIIIn Transfusion

1 - =l < M .
U3B3UAM TAENEI3N antibody WINA

135

H.- ‘

M ve E .
1 1AAIUU N1IN1 antibody UYL

N133SW1 denor RDINT cross—matching
uypanTagaznuln 1 10lunng 10,000-

5
25,000 units ¥DURDA

q1m ATe
B.Sc. (Med. Tech.)

Comparison of Two Commercially Availa-
ble Media for Detection of Bacteremia
John A. Washington II
Applied Microbiology, Volume 22, October
1971, No. 4
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Enzymatic Diagnosis of Megaloblastic
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Brit. J. Haematology, 19:587-592, 1970.
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