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Tuberculosis In Nakorn Chiangmai Hospital

SINASNS PPN PP

Natre Suwankrughasna,
Kampol Panas-ampol,

Tubercle bacilli or myecobacteria can
be demonastrated readily by microscopic and
culture procedures.. The only sure method
of determining the virulence of these mic-
roorganisms has been by use of appropriate
animal inoculation. From time .to time
workers have suggested new techmiges for
_rapid determination of the virulence of my-
cobacteria. The most interesting of the
newer tests have been the growth pattern
(cord formation) the description of micros-
copic morphology of colonies in certain
specific media and reaction of tubercle bacilli
with a specific chemical agent (the cytoche-
mical reaction.)

It was the purpose of this investigation
to study the correlation between these tests
of virulence and the classical determination
of Mycobacteria, in Nakorn Chiang Mai
Hospital _

Materials and Methods.

A. Culture ;-

Urine, spinal fluid and other material
not contsminated with other bacteria may
be concentrated by centrifuging and cultered

directly. Sputum and stool are first treated

“failed to form' cofds weté avirulent.

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

with sodium. hydroxide which is toxic' con-
taminating microorganism but. less so -for
tubercle bacilli. The liquefied specimen is
then neutralized with hydrochloric acid and
inoculated into

centrifuged .and sediment

Lowenstein Medium {Difco).- Incubation of
the inoculated media is continued for 8

weeks.
B. The virulence and the classification
1. Cord formation (T'he growthy pattern,

3, 9.

of human and eugonic bovine tubercle bacilli

It was noted that virulent strains

form microscopic serpentine cords of varying
length and thickness, which are made up of
individual organisms lying side by side and
end to end in parallel alignment. It was
also noted that those eugonic variants which
The
most saprophytic strains are negative.

This cord formation is best observed
by making smears of the condensation water
from positive TB cufture on Lowenstein

Media.

‘2. Auramifie test. Erlich (2) observed that

when Mycobacterium tuberculosis was rubbed

* Department of Micrébidlogy, Faculty of Medicine Chiang Mai University.
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on to the filter paper impregnated which
auramine, a bright yellow dye, the color of
the dye persisted for more than 2 minutes
after the addition of 0.5% NaOH. Auramine
papers containing nonpathogenic mycobac-
teria were completely decolorized. The
unclassified - mycobacteria gave positive reac-
‘tions, but the color produced varied from

yellow to brick-red.

3. Catalase activity test studied by Kubica
an;i others (6,7) demonstrated acid fast
which
is detected by the breakdown. of “hydrogen

bacilli produce the enzyme catalase,

peroxide and the active evolution of gas(O 1)
bubbles. Detection of catalase activity has
proved useful in two ways; (a) tubercle
bacilli that become resistant to isoniazide
‘will lose or show a lessened catalase activity:
(b) the catalase activity of human or bovine
strains ‘may be sclectively inhibited by heat..

~Catalase activity: may be determmed
in two ways;

1. At room temperature, 0.5 ml of a
1:1 mixture of 10 % Tween 80 and 30 %
~ hydrogen: peroxide is added directly to a
culture slant of Lowenstein mediﬁm. A
posmvc catalase test is 1nd1cated by an

active evolutlon of grossly vmblc gas bub-

bles within 2 minutes. o

+ 2. To determine the effect of pH ééd
_;c'érhpér'aturel- on catalase activity several
’s;pé‘de‘fuls of growtﬁ are scraped ‘from the

culture ‘stant and suspended in 0.5 ml phos-

phate buffer, pH 7, In"a Scréw- capped tibe

around the colonies for over night,

' Vol. 1 No. 3

and place in a 68°C. water bath for 20

minutes. After cool'ng to .room tempsrature,

0.5 ml of the tween 80-psroxide mixture is

added, and the reaction is observed as be-

. fore.

4. Neutral Red test. (5) Dubos and Mid-
dlebrook (1) were the first to show that
virulent strains of Mycobacterium rtubercu-
losis were able to bine the dye, neutral red,
in an alkaline aqueous medium, while the
noncord forming variants of tubercle bacilli
and nearly all Saprophytes would not take
up the dye.

5. Niacin test (1) Strong niacin prbductioﬁ
by an acid fast bacillus from a clinical
specimen is strong evidence of its identity
as a human tubercle bacillus. Conversely, an
accurately performed test resulting in a
negative reaction indicates another species of
mycobacterium. The niacin test” is done
by adding a few drops of water or saline
solution to the Lowensteinmedia and placing
the tube so that the liquid remains on and
one or
two drops of extract are then  transferred
to a white porcelain spot plate, and two
drops each of the follo'iwi,ng reagents are
added (1) 4% aniline in 95 %
which should be 'ﬁeairly colorless, and (2) 10%

‘ethanol,

aueoue cyanogenbromide. ' {'Both reagents

aré ‘stored in the refrigerator in brown

" dropping ‘bottles, and’made up fresh each

month.) ©  Positive reaction gives a yellow

“color.
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6. Thioglycollate test. (8,10.) This usaful
-test, depends on observation of growth or
its absence in fluid tl‘lioglycollate medium
when inoculated with a mycobacterium.
All virulent eugonic strains of mycobacte-
rium fail to grow in ‘this medium; bovine
and avine strains require 4 weeks incubation
to appear, Many strains of unclassified myco-
bacteria will grow in thioglycollate medium,
but development is slow, and dysgonic,
requiring 2 to 4 weeks for initial growth.
All saprophytic strains give positive results;
growth is rapid (1 to 2 days) and luxuriant,

with pellicle formation.
Results.
During the years 2507 to 2510, the

clinical laboratory examined 2516 specimens

45

more than 10 colonies were tested for viru-
lence by cord formation, auramiﬂe test,
catalase activity test, neutral red test, niacin
test, of these 81 strains were positive by
the niacin test, and only one strain grew

in the thioglycollate media. (see table 3)

Table 1. The clinical laboratory examination

Year | Cultures | Culture positive for TB.
2507 | 456 c;xse,s 50 cases | 10.98 %
2508 606 ,, | 84  ,, 13.86 %
2509 | 760 ,, | 54 7.10 %
2510 [ 694 ,, | 38 5.48 %

Table 2. Number of |positive TB cultures

in various age groups

for tubercle bacilli from patients who were Age between Cases
admitted to the hospital for a condition
. 1—16 years
other than tuberculosis. More than 9% of (120 6
. the specimens were poitive. (see table 1) 21:39 :: 19
The ages of the patients with positive 3140 14
cultures ranged from 1 to 79 years. A 4150 ,, 14
comparison of the -number of cases for 51—60 ,, 14
different age groups is given in table 2. 61—70 12
71— 2
The 82 positive cultures which grew
Table 3. Results of the tests
Strains Cord Catalase test neutral red niacin -{auramine t}“:-
direct | heat ' gyeo.
81 strains + ve + ve neg + ve + ve + ve neg
r, +ve + ve | neg + ve neg +ve |t ve
. hvti 1 week
saprop ytlcl lneg + ve + ve neg neg neg + ve !
strain 4 days




46

Discussion.

lOf the 82 strains are virulents, 81
gavrc a positive niacin test, and only one
strain grew on thioglycollate media.  The
saprophlytic strain used as a negative control
was obtainied from Dr. Leon J Le Beau*
We found that only one strain is atypical
strain (Unclassified mycobacterium) which
gave an orange color colony. In - those
specifnens digested with 4% sodium hydro-
xide, the atypical tuberculosis organisms
may have been killed. More over, although
the significance of ‘‘atypical mycobacteria”
isolates is still unclear, (Ellner and Elbogen),

(4) there is an increasing appreciation of

Vol. 1 No. 3

disesse in man caused by atypical tubercle

bacilli.

The clinical laboratory examined 2516

. specimens for tubercle bacilli from patients

who were admitted to the hospital for a
More
We

condition other than tuberculosis.

than 9% of specimens were positive.

‘can assume from the results of the cultures

at this hospital that this may represent only
a small preportion of the actual TB. car-

riers among the population of Chiang Mai

‘who enter this hospital for treatment and

management of some disease other than

tuberculosis.

" *Department “of Microbislogy College of Medicite;Hlinois “Um'versity; ‘Chicago
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Vol..1 No. 3

4 \
A13791 2 Common Extrathyroidal Causes of Altered Results in Laboratory

Test of Thyroid Function.

. Test*
Causes T T =
BMR I |  PBI  |Cholesterol
'Er_liiocrine
Pituitary ‘ ‘
Eosinophile adenoma (acromegaly) +,0,- | +,0,- +,0,— +,0,-
Atrophy or destruction
(panhypopituitarism) - 0,- o +,0
. Adrenal
mCortical hyperplasia a adenoma +,0,— 14 0 Oz~ +,0
Cortical destruction or atrophy - l' 0 0 .0
Medullary tumor (pheochromocytoma) - O ¢ 0
Gonadg
_Eu;uchoidism, castration, menopanse - 0 0 O
.Blood a_ndx lymphopjd tissqe é
Severe anemia + O 0
Leukemia and other lymphoblastomas. ~ +,0 0 0
Pulmonary
Failure frome emphysema, etc. + 0) 0 9]
Obstruction + 0 O 0
Seirdi'ova'scular_ | ?
- Heart failure + +,0 0 E O
Hypertensive disease -0 0 L0
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Causes

*
Test

BMR

I

131

PBI

‘Gasirointestinal
Cirrhosis

Infectious hepatitis
Genitourinary

Nephrosis

Nephritis
Nearomuscular

Emotional influences

Paralysis

Exercise

Atrophies
Miscellaneous

Pregnancy

Nutrition

Obesity

Constitutiopal thinness

Anorexia nervosa and stavation

Fever
Stress

Drugs

lodine (organic and inorganic)

Thyroid
Antithyroid drugs

p )O}_

S oo o

Q, 080 O

GOl ORO

Cholesterol

O O O O
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Salicylates, Dilantin + 0,- 0,- 0
Cobalt 0,- - o +,0
P-amino salicylic acide 0,- - - +,0

LY a v ' -1
A0 2998 IMHARNUETEITU

*
+, increased value ;

(0, normal value ;
asilnan1Inaday
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nnmﬁﬂni? HbK HbLK  UISNULD’

owlinuuie, AsUlUs wasdwdsngii
2On

Hemoglobin L Agar t8v Lechmann

+ 1 X v a
1091991% 727 BbL 2 nulusguuny su
ﬂ‘lum:mﬁémﬁu

Hermoglobin M wuluwaﬂmmw"mf
Singer 1auen Hb.M Tnoly Filter paper
" electrophroesis W‘L!’JIW Hb;M move ﬂﬂpw
MU Hb.A  M98B98NT0LENEBNIINAN
1alneAs Starch Block method.

Hemoglobin N h%ﬂ 1959 Trincao

1A59891U N1 TWY Hb.N lutsznaldsn-
(NELALNIZHING

: a T al
Hemoglobin 0 wuluiszinsaulan
L
L8 Eng. (DUAUNLAULTY
Homoglobin P #3%inwu lunan

Negroes
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Hemoglobin @ WU?’JN&UT]VU Hb.A

a a € ¢ %

rvnuRInlueduLednlls HhQ U
9¢ move AAWAY Hb.L

v a = Ay v
UOgEN Hemoglobin DY N1n71y
ey 1o Norfolk, HopkinI, Hopkin

1T, Bartls,
Lepore LLOY Durham I

3
A o v oA

Hemoglobin NMN1iWNA  Thalassemia

Alexandra, Sount Vietnam,

~ 1 A o
9 Hb. E, Hb. s @7U Hemoglobin NN
IMAN Anemia \AUA Hb.F, HL.S, Hb.C,
Hb.D, a2 Hb.E

Ref. Nomenclature of Abnormal

. Hemoglobin (J.A.M.A.174:1845,1960)

Identification of Abnormal Hemoglbin.

Group 1 Hemoglobin moving slowly than S:-

C,"E, Aj. etc.

Hb.C U8 E  @W17032U8NB80NIIMN

A lalngld Buffer pH65 UM AE 320
A3 move 189 AT AC  IINNUAL
move LIIUNI AS TINNRTIARNIDN
LN LA Lag jon exchange chromatography.

E U A, A, Unnawdlainu 4%

v Ha dl

v ]
439N UMY Thalassemia me“lngga

1 (¥ o | 1
77 15% ANWNINTI 10% ®IU HL.E I

a1 1 z ]
4a1 lunInN27 20%
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Group 2. Hemoglobin moving like S:— D

Hb. S 8¢ Hb.D 3¢ move Mm'wl

A wasannTouanaansinnulalesly

Itano's solubility test

Vol. 1 No. 3

-1 1 1 ",
13301 A 119 Anode 3% Bart'S 92

swlnu F o swusneanannuinlesly

Alkaline Resistant

Cellulose acetate Electrophoresis.

Group 3. Hemoglobin moving between

Sand A:- F, G, L, P.

iewnTaasgnesnannulfilgds
ion exchange chromatography t‘i’m Hb.F
ooy A wie s lwswrsausneen
aon1 A wAdI F 380U A 92 move
$071 A BRI e T 1AL S 4
2915011 s e ey oot A, S, F
39A% A AU F 12 move 72004 am

s 2eusnluniavin

Group 4 Hemoglobin moving like A:~M,F

TRy A |

M M uay F azuanoannin A lng
19 Spectrum, m  YrNBAMUAMEBALUM
87U F %:uaa‘l;jfﬁmwswaaju Ultravio-

let range.

Group 5 Hemoglobin moving faster than

A~ LK.H.

N pH. 6.5 ]J

v move AN A,
: v
move AR A, Novfolk ISUENDONINN A

o 1
URY N nasuansonain A 43U H 38 move

1al

. o quvqe ¥
J-kohn ihuugurlulegniun 1955
ad¥a Al (93
1960 Principle 903715 UNMNBUNY paper
v ol
electrophoresis L‘iﬂ‘ﬁ' cellulosa acetate LU
4
supporting medium UWVUATSOIHATOI T
ao N v v & L
1ﬁun”lﬁ§1nnum‘lﬂum
v !F a A
18 Llﬂﬂﬂ'\ﬂu INAUAN LAY LATHI fl‘D

SUINLALTUATDY supporting medium B2

- PV + A a1
CAUALILAS IFFIUUDE  DIANIT  Filter

< v
paper WRSRCLWU Zone Electrophoresis 19

WINWIL
a A o v X
1 ANIANTNUBY  INNNDUUE
1 1 o 7 A 1=l
Tagasnd MY tailing Aozl tailing
a 1 4 (v “
LNINYU LW band €0 TILENAIN band
P v . )
auY T AY
9
o % al ¥ a o

2. AWNUUD cell LUULUBLALINU

10 1 L. 4 dal
32 (18 hemicellulose WO lignins ILUU

v a

melmauﬂlummsﬂ

3. Alpha I 32U8NBBANIN Albumin
1hng19n

a a ] [
4. MILBANLID wasEnUTevienia-

munm"ﬂq
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e A [~

5. 199IM3UIDY protein  LWYILAN

[ = 1 al
UDENILA TN tADE 190
a [ % (%
6. LAULAUTA
¥ v a v aa

7. ©HT0 1T 1RO UDINTEIINAUAS

Immuno-diffusion technique
al aaa )

8. WuISTIMIE 10 1w ns Anm
Electrophoretic W8Y immuno-diffusion T
Isotope labelled protein.

) 1 (v dl K &
9. J1UNBNITRAMLUTUIANY N0
VRIIIN protein IMLENLAT
Y 73 «
10. protein 1MIUUBIY  NAWIIN
- [
HeNBonNINWU pattern FALIU

1. MT78DNGlyco-protein IUINIMN
globulin fraction.

d I -l

12. Protein M 1N81U8N IAALUUNTS
ENTOINANITRUINTA UN  cellulose

acetate LYW Insulin UAY lysozyme

voal

v % v
NNNHANI WAL mv:ﬂ"lmnuu
4 Al a ° v
LNTBINBNLVNIZRINTY  Biochemist 4N
A
nan
q
WY1 small scale Electrophoresis fi714
1 ] t o w .
Nanea U IMgdMINT Routine 1T
-4 v v
19057, 90 wasdsenaen
a nl
A5 Large scale LW312 1WA Reserch

T AMAYY) Strip  TomANINNS

73

A - o )
ﬂnmmmumﬂ‘q BBIRITVLIIWAULEN

Apparatus for Cellulose Acetate Electro-

phoresis.

1. Horizontal electrophoretic tank

k7
TSNOUMY cathode LAY  anode, buffer

A (% *v al -
FIUENDENVINAU LA LUUWIN  glass
A v e 'Y
W30 Perspex plane 1IAMIUIN  Strip.
X o ' 1 v
Strip wnlusouleswmnszua iy
= a . Al v
TINWITDARIUDUMANN1% 1n BN
- 2 « ¥ 1 oa -
DNILTUBUAILN VTLIM A0 N9 NAN 189
] & =2 *¥
Strip UozABEY (HuoanUng Buffer 119
-l o (" (v v J
tank ﬂ:mymmsuﬂmnﬁmﬂﬂﬂ T3y
d] r a % v
LIUNA AAOMITLENTDIETIR  LauD el

wl .
cellulose acetate membrane LUWsupporting
medium.

A A & a ' v
LATDINDNI Ty 11 ANY U
A ] [ v W
IATDINDUNBU ®N1T0 9 15 DU filter
Py A a %
paper electrophoresis ANE LATOINOU
dl A' ] a
lWWULUY  horizontal  FIRIUNINMINN
-l b r- 3 ]
Perspex d87UUIINDL 4 87U AD 2 § U
A IndmIuld  electrode  waz A nla
w L 7 é
Buffer 2 D% 19HBAINAINNIIUEN
Anode 91N Cathode  SOIAUNAIITILLN
electrode BONIMNFIUYTLNDULBY Buffer

A X Y v 2 @
T 3Buffer w309 1891 10 W0y compart-
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2 A e
ment LWB’%L‘G’ENISOW’A’)N electrode
1oL buffer Iﬂﬂ Cotton-wool wick.

1 a P
uﬂﬂﬁ'}ﬂuﬂ']ﬂ?ﬂﬂuqm"wu T B3

a¥ < ) al 5 v v ¥ A
UUUNY LRYANDIUIFEMTINUNEAR N

. o % %
ﬂgﬂﬂﬂd\lﬂ Llﬂz']_lﬂ\']ﬂuﬂ"l'i?gl,ﬂﬂﬂ']ﬂ

A a \
2. Fitments WIBLTENI Frame or

—

2 S
Bridse UI¥NDUFIY Strip support 2 T

4 oA ]

FITDNNNY Perspex & gab UM 8-10
o ¥ ¥ v oa

cm. 8MTUTAAY strip NNIRIN 10-12x

5 cm.

3. Strip holders M1918%  3NN13
A v varal .
I perspex URINATMIUUNAUY Strip

% v [ >4 Y
holder umm%mﬂum

4. Electrode Y1370 platinum wire

[ A4 @ e v a [
LODEIIAUNTI AN Carbon eleotrode 440
we're ‘qe E] a
Tinonld electrode  W329H1U LUnaEN

. =t
A1INYIITEY compartment WU

~ 4 A,
5. 117 Setting (ATBIND

1. H buffer Q3 comb"a_lrtment an

2 cm.
al . v
9. (UM buffer (U89 Tank UR
1 LY, v -
vanglnlnanauludn
3. 'laifhﬁqﬂg"ﬁ
4. 1d Bridge

5. 219 Strip holder 14 buffer 1%

Vol. 1 Na. 3

al o ‘ - 'Y A
Wen ua? 1 Iun bridge  waUaou
108
6. ma“lﬂﬂ"a Power supply
al =] 2
7. 10 Switch (walvnsuualw
&imtm:mﬂq“lﬂﬂam
o e g al \
8. L INRININDNLUENLEY Ugas

r wyw al A
Tauvslauuiensg g

A A 9 > ¥ o add
(AIDINDNDININAYU danan
o t
Lﬂayuvlnma WAZNTIAN electrode LEND

6. Cellulose Acetate  Membrane

Filter Strip uqmauﬁﬁma physical

=

L@, LIou

2. NANWUIYTENIN 130 microns

P~1

3. WU 0.5-3.0 micron

4, AAVNNUNUADAIHLNY

5. GSVIOULEI L0

6. ®IWITD absorp OULES Ultravi-
olet \H\qﬁ

1 wit 2 Iy [

7. 8w NALIND LM 1Hratio 2.3:1

A o 1 g o A
wazanNmunLnentnaliw e

pH 8.6 )

Chemical composition.

At 4 l
umuﬂsmawmmqauﬂu@g

YI3ENUDY 1% Na, K, C4, Pe, Cu, Pb,
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Mn, Ni, Co, Zn' Cr, Tin, Ag, molybde-
num.

A ﬁNitrogen content \llkllﬁ affect
ﬂlﬂ Alcohol, ether benzene Uﬂ:’niﬂﬁﬁﬂ
RN

3. azawlalu phenol, acetone URY
mixture U8
90 %,

1. Methylene chloride

ethanol 10 %
2. Chloroform 90%, ethanol 10%
3. Methylene chloride 50%, ace-

tone 50%.

X o Y
UWSU LUNDI Lab. 11 Sepraphore 11T
Cellulose Polyacetate 29ILTUN Gelman
) vy &
NIUIN 5x17 cm. Sepraphore III el le
AR band  WABE band 2 clear LAY sharp
I \ .-
wae lud Tailing VOILANE fraction LNATYU
aa s | o C 1
AENITINANE, L9, HANDIUIY na
& |1 | v
Seaning N8 (WICIUARS band ISILLANU

(v} P Ayea A
TNAUNNIN  HAN 1N accurate nan

7. Buffer Solution

T.E.B. Buffer for celI_quse acetate.

Tris crystat 242 gm.
Disodium E.D.T.A. 3.13 gms.

Borit acid 1.84 gms.

75

Distilled water

a
A pH 86

2,000 c.c.

8. Hemoglobin solution.

———m

1. Centrifuge 5 ml. 783 Oxalate
A : Y «
Blood (WBLD1 blasma D8N UWRIRLANA
A v v A
LOOAUNIBBNNIY saline 3 ATI LWD remove
V] % |7 ’
protein 88N WAIIIN centrifuge ﬂidﬁiﬂ
£ % L7 A ]
MBULAWN supernatant BBN  ICLNRDUN
A )
LNALNBNLA
“a ¥ & I e o
A menaum”lﬂmmummu
< =] v a
LIALRDALLNY WRIILNN 0.4 ml. 83 Toluene
A : v A
LD remove cell membrane panlvulnae
1 %’ A A £ %4 [} 1 3
LAUNNDNITI “'] LAALTE1DYINLTY U
a8 ¢ 4 Py a
1) Centrifuge 8nATINRI 1F1787 154N
4 o
3. Remove cell membrane 43U

AY Toluene Y190 laslddanndargli
Swab

4. WAINTBY Solution A What-
man No. 44 filter paper 87U filtrate 3¢
ML{I}H Hemolysate

9. MANTEN Strip W Strip TUIN

5x17 cm.
10. Marking Strip 2091nUa18979
AUIUDY Strip 41’5 cm. AU strat line

ara s Y P A 4
loelgAnuse 1872 Lebelled T8478 No.
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Tnrnian
11. Current Supply — NILUE WA

] ') PN
NIUNDIAINARDALIRTY  Ue8IM 500 V.

w30 20 mA. UnAlY 0.4-05 m Afem.

-
12. Electrophoretic run. (38 run

-1 (Y v v
WIUBIALANMNINIUDOY Buffer WAL
a1 A var
agsua N Unan1ly Buffer pH 8.6
A » &
TNHM 0.4 mAfem.  19am1 2 4ala
1 o [y )
unfvieges Lab. 1inssualul 0.4 ma/
co. width (¥89AANIN) W38 20-50

% a
mA/[5-7 cm. length 10819 Voltage Aan

UIZNID 300-500 Volt.  MLIRT 45 U .

(Beckman Duostat.)

13. Sprectrophotometer {Beckman

[ % F] A
'D.U.) Taf wavelength 410 mu. (W amls

. a ﬂ'!
MUYDY Pattern  UNCANUU Percentage

BN

Procedure.

1. 181 Sepraphore strip l7aunn
0 o [ 7] 2 1
MANLEY starting line WVINUNY 5

al vy b ) v v
cm. LUWEARNIRIN  UAZ Lebelled 1WTN

13y

24 iLY Sepraphore strip aolu Buffer

v & [
WN7 Ua279UYN Plate.

Vol. 1 No. 3

E ¥
3. 1o Micropipette gﬂ Hemolysate
solution 1a Applicator 2-4 microliters.
4. UN Applicator 8IUM Starting
line
5. AN Sephraphore strip 14 Blec-
-4 v
trophoretic chamer WRTNTIAWY Magna-—
Ve L
Grip o811 Strip ﬁyﬂu Buffer
al [ 1 'Y .
6. Ul untanslunssua vl -
al a
NNT move TBIUARY fraction (NAY
5 A o o
e luns run. 30-40 WD AU
fraction complete.
7. %Y Strip BBNYIN chamber
Fraction DOMUARLYNAIE migrate UL
. v ' 1 odl A
LIININYU !.Lﬂv’]EHuNﬁﬂf)ﬂNTTfLUuﬁuﬂ
' al
vu  Teglw fraction 989 Hp. A 10w
Standard.
v s
8. 779 Strip BIUY Pad. 1TNANAN

& al

w d dl
ANFIUNLUU Fraction mn“] NIUW major
Ay @ 1 P

\ al al
FAIUNUBEALUY minor SIUNIUU major

lalu tube ﬁﬂ Dist. water 10 ml.- a4
minor 133 Dist. water 2 ml.

9, L‘Ilziﬂﬁ fraction ﬁﬁﬂﬂéﬁ Strip
clear AILATEY Vortex-Genie.

10. ﬁ11ﬂ51u M Optical density
Ry Spectrophotometer (Beckman D.U.)

'y 4 a
1% Wave length 410 mu. (WeWILTI M
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| - v all
YOIUNKL fraction NN major LUWAY Minor water (UW standard

1 ) [
87UA1 0.D. 989 Major UAINMAMEIY
v ¥ o
1

\

110 AW Percentagé 193 Minor .

l t a v
ARG 5 AnnTINNY  1asld Distilled ONNN

Percentage of abnormal Hemoglobin in 170 samples

Kind of Hemoglobin Total ‘tualines Percentage

of Total
Hb. A,A 133 s
Hb. A,E 20 .. By
" Hb. A, F 1 7
) Hb. A, H 5 250
 Hb. F & Bart’s B 5 i

Hb. E+F 2 s *

Resuilt and Discussion.

9InM3 14 Hemolysate U8NTUNTAA
Hemoglobin Tanle cellulose acetate strip
al - [V
tUU supporting medium i lmIns
migrate UDIUAAY fraction WHN NI NU
WA2UN Electrical charge WANTZUA W
W A 1
WINHU 19U Hb. A 92 migrate 1NN
7 ) 4 A A
109N 89U Hemoglobin BUM YUNROIY
1 - '
migrate ¥IN1IUINY LINTHNTT Slow
| %
moving {TU Hb. Ap D URS E  WINUW

v ' T al
move 11071 Hb. A 1AS®Y Hb. A (U

rys 1 Y f %
Wan o Hb. F, Bart's, H 9% move 1A
< ' v a '
179037 Hb. A 111937090 13821 Fast
' 1
moving LLARS fraction NN Zone UHN
L2 v A
NUEN LUB run UU Cellulose acetate WHY
HAa s a & o
pH 1DJ Buffer N14AD 8.6 T RIIAINITT
P2 v 1
WUIN Hemoglobin D% ) IMTu A, C,D,
-4 v
H,S URZ A,  UBNIIMUTIVINNITON.
T A
NIIUAVNLANNIIUDY Hemoglobin  FIN
mobilities ARUALUN pH 8.6 194 Hb. E,
A, wiB S ez D 1

€1 - 2 N u
IINMIUENTUN Hemoglobin NIVAA
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170 A% 92WUIA Hemoglobin AA 133AU

WOSMIAN Range 909 A, 1M 0.5-4.5% 384

¢
Hemoglobin YNWAN ¥ Mean Percentage

\16 1.36% (LR Standard deviation + 0.73,

Standard error 0.063 %mﬂma’w a1 mean
percentage Y83 Hemoglobin A, u”ayn".h
1 mean percentage U8 Hemoglobin T
318970 ﬂuﬁu A1#fRM 11 NEUAMLBY
AULANAIS WD AIMAN WAl 819 32
L‘Ijl‘]\‘]ﬁ)'m

1. MIUNYDI Hemoglobin A AT

Veol. 1 Ne. 3

Ay i Complete

2. mIan Band 784 Hemoglobin

waazrna lann

3. Hemoglobin fraction ﬂzma’l,uu%w
nowlivun Samlaade luas

4 ANUFNARS TevI9 YT
Hemoglobin concentration ﬂuﬂ_lﬂlﬁ Optical
density Unhazdiuigunss 9 lAsuase
LUUIMN Beer"—Lambert,s law %'ﬁﬂﬁﬂ'wﬁ
{orinly

Percentage of Hemoglobin A, in normal- persons.’

Authors Date Techniques No. | Mean | % Range
Kunkel and Wallenius | 1955 | Starch Block 26 1 26| 18735
Masri Josephson & Singer | 1958 | Starch Block 200 | 26 | 1.2-35
Gerald & Diamond 1958 | Starch Block 2011 2.47% LW=8i
Ibbotson & Crompton 1961 | Filter paper 8 | 3.2 1.4-4.3
Hilgartner, Erlandson, 1961 | Filter paper 221 2.9 5:0— 14.3

Walden

Afonso 1962 | Cellulose acetate 40 2.6‘ 1.4-3.8
Petrakis et al. 1962 | Cellulose acetate 281 3. 1.5-6.1
Bartlett 1963 | Cellulose acetate Yegaonety “1.8-3.2
Graham & Grunboum 1963 | Cellulose acetate 64| 2.8 | 1.1-45
A.]. Marengo-Rowe 1965 | Cellulose acetate 67 2.0 | 1.0-3.0
Present investigation 11967 | Cellulose acétate 1331 1.36 | 0.5-4.5




Se'pteml:;er 1968

Conclussion
N3 m Hemoglobm EIectrophore-
sis on cel]ulose acetate method 'lu.ﬂu 170

all mwwﬁmu

. PO |
Hemoglobm AA 133 ‘5,18 ANLLU
Percentage 10 78.23% 44 Hemoglobin
» "
NIVINN

Hemoglobin AE 20: eRli ﬁﬁﬁju
Percentage 1 11.76% 294 Hemoglobin 718«3
nya ‘ ‘
Hemoglobin AF 1 570 Aty
Percentage 10 0.5% 999 Hemoglobin ﬂa\'}
AL '
Hemoglobin' AH 5578 ﬁ-mﬁ’u Per-
cehtage‘\lﬁ"z.iazi% baN] Hemc‘;élobinﬂ%ﬂkﬂ
Hemoglobin F& Bart's 9 318 5mﬂu
Percentage'r‘l;i 5.29% 10 Hemo.g;lob;n_’/}%
wun B
| Hémoglobin E.F 2 719 ﬁﬂLﬂu
Percentage it 1.18% 193 Hemoglobin 'nka
wun J '

Hemoglobin AAy (Fig.1) Hemoglo-

bin 9% move UMD 894 Hemo-
“globin Az 32 move 19 W98 1nd
Wi Hb. A 95% wad A, Useanonluifiu

+ . s Ke
3.5% 07 Hemoglobin Ay qammnuﬂm

< 2
anuay

‘a al
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v oal P ¢
INUU Thalassemia Trait FILHUNIN 1Y

Negroes.

Hemoglobm AE. (Flg 2) Hemoglobm E
9% move 'lT'lﬂ"ﬂ A m‘mw'mu un“a“
move AENY Ay mwwnﬂammnﬂﬂ
TMQ fraction 83 Hb. E Wil Percentage

. ] 1 )
dond1 &g Usznm 20% 1Y §Im A,

tol & b d |
AplUiNU . 10%  Hb, AE WLTHNT Hb:E

A P
trait - I78 Heterozygous. AE aawulunu
- ol v
Ingdsznin 125 AASWLLDIB LTINS IU
E 1 1 -l
pomaealA LEu WNY, TABU .

Hemoglobin AF (Tig. 4) Hemoglo-

’ . - — )
bin F 3¢ move AR Hh. A: WIOLIINT

a -~ (¥} T
WU fraction NONU Hb. A
azugneeninnnle  Tnold Alkaline

a [l | '
Resistant 10gM Hb. F 32 laazais luang
A% Hb. A 3waeagluniy  Unaluau
Adult LWL Hb. F U558m0031 2% un
senuluifninlnuts¥inm 50-70% na
(AT > H LT 4
ARDABENINLAY Hb. F 9L608ITDEY I
el A ) o Aad y 1A
a9 1-211 el Hb. T Unfinelainu 2%
2 ( f G‘__ﬂ : » | glrwcn 3
0y Hb. F m'lmﬂnmfﬂun'lwn,mazo%
o,
MUY Homozygous Thalassemia mi‘:\‘l A

ﬂ’J‘I 20 w‘lﬂmuu Heterozygous Tha-

kel WY Hb. F mvmlu Sickle cell
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v
Anemia N4

Hemgolobin F & Bart's Hemoglobin

o ' " <
Bart's LUW fast moving 9% move - 13

N1 Hb.F WASYS move  ANWNU Hb.H

Bl W B R A e e v g , v
WIDTINTURNUDY FIWUHNDONIINAU
[§ TAN A = A ] 'Y
{nlne2s Alkaline Resistant SIUNINAN
o ol I ) 4 €
wulwian®) Hb. Bart’s wulnludey-
Y 1 s s, & b o
L%‘uﬁqomw Hb.F - e lwiannienau
[ - . ~ 2 12 1 .
wun demisda viasln  wanlvgun
AUNBIANY Hb. Bart s M8 UATDITIL
ol s
mmaﬂ“ln

Hefpogloﬁin AH  Homoglobin H.

a ) i 17 e
move 132071 HbA |Un19w7u1n 1380
1 a 3 3 '
UU. Fast moinng Wuluaulnguinam
‘“"“3““1(6% WASWUTINNY Thalassemia

gene Lmn’n Thalassemia Hb. H

Hemo_glob»in E+F Hernoglobin F %

o« ' | 2 4
tove (37071 HL.E lUmgziuan 9ay
move ARWAU  HbA - UALTINAIZHY

¢ & ¢ ' %
WoTguneey Hb.E 21NN 50% 14 1o

- (L v 4 a ¢ @ ¢ o
WasH Hb.F aammm*ﬁamﬂamruﬂuaa
. 39071 Hb.E Thalassemia ANITWY
'lumrw;

al. i 4 - t
Ll.ﬂ_'v';ad_;&l_ Hemoglobin 8U™ 80 1TU

Vol. 1. No. 3

$,D,C,.G,H L} K L MN,O,P, Q,Nor-
folk, HopkipI Hopkin II, Alexandra, Sount.
V1etnam, Lepore (L8¢ Durham I
Hemoglobin 'nm'[mnﬂ Anemia ﬂt)
A3N Hb.E, Hb.F, Hb.S, Hb.C, Hb.D.
Hemoglobin ﬁ‘/lﬂﬁLﬁﬂ Thalassemia
A8 Hb.E, HBS, Hb.A,

A F A
Hemoglobin Ny luiNBs Inena Hb.

E, HbF, Hb.H, HbBart's, LD 0% Q

Electrrphoresis on celiulose acetate

d1 rS [] -4
method LUWIS4IW &A2N  WALIINGD

1 4 v
uazln zone electrophoresis T Tun1s

-y o
L8NTUNYDY Hemoglobin ¥LWU fraction
[ 3 1l rS K aw L&
goan 1 Tailing \NAA% KA lan
Accurate ¥ WRZAITNHANRINUBININ

9INNITNT Normal Values 989  Hb.Ap
YDIAY  Normal 133 An  alAm
Normal Range 0.5~ 4.‘5 % WAL Al
Mean Percentage \Iﬁ '1.36, Standard

A v
deviationt 0.073‘ Lumﬁtmnu Normal

dad

nufl

a b
Ao

A dysa t
range PHINUDUN LAANININGU
2 a !
1n8iABY 182 Range MINNN
' Adgd . v A
UM 0.5-45% ATUTIMENEAN:EAN
wuazAkan lumuenmInee  ai
Ao 2 a ; [
09 mAUUBEY NeanTongnla . uae

[ v A dan P
lHamauysesnm 45 Wi RO NG 79
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A a4 an 4 a
(NBINYLIT Paper electrophoresis ¥INU

, SRE A AT
VWL uazinil - Tailing

v aa¥i I
accurate TIANNUATY 'mmsmﬂﬁmm

gasminm indenarsmnlums | Scan.
I O S S

IunoHaNANUNTN
ay o d a a aad

AN IAN. Acourate 31N, ILUNITILMN)E

A o w — ,

‘/lf!ﬂﬂﬂ‘l)iﬂ) ‘Biochemist.

3 } ¢ ' i i B8l 2519
Y Routine Lab. WBYAIU Research
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Abstract

HEMOGLOBIN ELECTROPHORESIS ON CELLULOSE ACETATE IN
CHIANG MAI MEDICAL STUDENTS AND PATIENTS.

Jumrussri , Kasemsawatdi;, B.S. (M.T.)*

The Hemoglebin Electrophoresis by the cellulose acetate ‘method of 170
cases of Chiang Mai Medical Students and Patients, Chiang Mai Hospital have been
determined. The percentage of hemoglobin detected by this method is 78.23 (133
cases) for hemoglobin AA, 11.76 (20 cases) for hem‘oglobin AE,' 0.5 (1 case) for
hemoglobin AF, 2.94 (5 cases) for hemoglobin AH, 5.29 (9 cases) for hemoglobin
'F & Bart’s and 1.18 (2 cases) for hemoglobin EF. -

Electrophoresis by the cellulose acetate method is simple, accurate and can
be done in a short time. The fraction on hemoglobin cellulose electrophoresis is
clear and no tailing appears. Detected normal values of hemoglobin Az of 133 cases

" ranged from 05 to 4.59%, Mean Percentage is 2.36 and Standard Deviation* 0.073.

This  method is appropriate for study and research in electrophoresis:
Although the sample to be tested is small in amount, the fraction of hemoglobin

is detectable and the result can be read in 45 minutes,

In comparing this methocf with the Paper Electrophoresis method, the

latter is more time consuming and tailing and more errors appeared in the fraction.

* Central Lab.,, Khon Khan Hospital.
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Modified D M S O-Trichrome Tech-
nic for Staining Intestipal Protozoa in

Fresh Fecal Smear.
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Human Isospora belli Infraction in
New York City.
v e ) 4
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