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! A d . - - A
ﬂfpmﬂa:l fi0 Mineralocorticoids 4
Includes linuwin desoxycorticosterone
uax aldosterone
[ A
NRNNEIN AD Androgens
1
17-Ketosteroids (19 carbon—atom com-
pounds>
4 -
f8 Androgenic compound (C 19
<4
comp.) 23U19N Androstane (5 alpha
androstane) Uas etiocholane (5 bega-
ad '
androstane) NN hydrogen atom C 5,
Ma
Compound C 19 4N Ketone group (O)
o 2 - '
w C17 3195801 17 Ketosteroid 17
q' )
Ketosteroid tUU Product 983R8N Adrenal

cortex LAYNITIN testes EluC,J"ffw

Tug a1 23 433 17 Ketosteriods 11
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910 Adrenal cortex
d < . . .
URean 1/3 WIN testicular origin
Tuemnlaaiu luainnan adrenal cortex
Y
§IUUD09IN ovaries

Urinary 17 Ketosteroids

e YN T SR § .o
AMIHAINAYDY 17°Ketosteroids LUU

1A function 989 Adrenal (4)
' <
1. Hyperfunetion §1UWNINLUY Hy-
=4
perplassia, TDIRINUUU Tumer Adrenal
cortex Hormones Gi‘N'] 90N secrete BAN
v o ) - v v I «
AN QNUUFIIEM KU, AOULS, 1A
v a . v v »d x v v v
Tusuwggaazminasu HIUTUATNAINA LN
kU
N v - L s ] Pr|
778 WJEIIENTT N clitoris 1ATU HUUIN
| <
0T (Virilism ) i1 Androgen X
action #B Pubic UAY Axillaryhair 30
]
UBNIINU  Genital organs I¢ response
v -
NN ('lunm Adrenal hyperplasia)
v o . va o d ’ o
a1 luanazn i ansme LU MUNE1I 139
4
-]
U
=2 .
2. Hypofunction WUIHAINTINNIIU

’ v ' a
gpanauuagnInling 93 secrete hormones

pANHINEENNDEN 31U 17 Ketosteriods

unzandg 1ulnlsn Addisor’s disease,
4 a

Myxedema 738133409310 Pituitary gland

- a o v od pu| w

nadsna milu ACTH uuazmax“h]m:qu

Adrenal gland e luaulzinamae
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Stress, K 9@  Na 2zafa¢  wiluing
12

- v P3| b
dehydration HWINUIITN pigment HEUU
MIATIMITEAVIDL 17 Ketosteroid 30
3R38 |

1 o< 1 - a '
agnling  wnasamEaling 903
- []
Adrenal cortex ,a%a:nmnmm:mu‘naq
androgenic compounds M1 1%iNal3A Viri
. 1 . d bl
lism, Adrenogenital syndrome (UUAY
o o 1 ' o
N1391 PON NN UAE1IS A8 U 983 17
v B '
Ketosteroids ¥1NU8zHABTUATIADDIALAS
LHA
v ' =
‘luaﬁmmqi:mu 20-30 UdTexcrete
M 15 mg./24 hr.
v o 1 e
‘lusﬂgmgamqi:mw 20-30 U2 excrete
11 10 mg./24 hr.
& 3 ! «f '
Tuansmann 2 vagluny 1.5 mg.
/24 hr. >
4 P a .
21 2-5 UL TliNY 3.0 mg. /24 br.
A g a '
874 5~10 U9z T4iLAU 6.0 mg./24 hr.
o v o v
87 10~15 U 409389087 5-11
mg./24 hr.
H918957U0 1811 6-15 mg. /24 hr.
‘ . - v .
‘luﬂuunmqmm:umuasmlﬂ (21
1
‘ij L
70-85 UarAYA18112 3-5 mg. /24 hr.

- al
Methed 5A739M1
urine (12)

17-Ketosteroids in

Vol. 2 No. 2

‘\Principle dm‘lqu‘ﬂm urinary  steroids
dehydro-

epiandrosterone, 11- oxygenated '17-ketos-

(Androsterond, etiocholanolone,

teroids) QO hydrolyezed A1t Conc. -Hydro
chloric acid 1% boiling water bath UA7T
a v & v v

MIMIEU URY extract A3 diethyl ether

v 4 o .

87 Removed compound AUMEY NaOHIN
o 4 4 v e va ad, v
N3NADLUYU pure WA M1 INLNAANI A8 1T
AIUNEY m-dinitrobenzen UAY KOH WB

a oH N

MIE NITNREULTENYY  Zimmermann

reaction ll.f;’fla}l ethylene glycol monome-
4 o v
thyl ether LWB31UILU dilute KOH

- A v e v aoda H v <
ealgnIa A IIAENNATY UL INEY

N1 Standard androgen 14 wavelength
WO LML LRI AT UIL WY 17 Ketosteriods

Tﬂtﬂ.%ﬁﬁvﬂ Beer-Lambert Law

Materials
4 v & L
1. Uaaneapiny 24 3100108 pre-

servcd_ﬁy')ﬂ Conc. HCI (15 ml cone. HCV

1 liter urine)
ag v v [V
2. glassware N1EARNMEN1T AW WIN
(alkaline and detergent free only)
L - 4 ) v
3. 9D3N Ice-bath IWRAUBINUNIITE-
LMBIBY ether '

dy v -
4. Tube N1FAITUIUIN 30 cc. URY

~
-4 plastic cap

[ Y] e
"5, @A shaker
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Reagents 1. Hydrochloric acid, C.P.
P

2. Diethyl ether : Ether na ‘pero-
xides 1087719 1%n139929%1 Steroids L1
a129 10 Tazld 2-3 infiages KI avathlu
X Y L v - -
5c.c. TAIUMNAU  UANAN ether 12U
v a =
anAd

1 (V) N =l
MU UANTHNIY 1 UM

< ' Y
IMRBIUEMNIT Ether WUN peroxides
3. Sodium Hydroxide, 1N.

4 'Methanol,‘ acetone free (Merck
7168) |

Purify Ta#1§ 1800 c.c. Methanol
URLAY 3gms. Silver Nitrate ‘Emzmn‘iu
7.5 c.c. IANANAU AN 5 gms. KOH 1
8za181u 25c.c. 989 Methanol ﬁa:u 1281
Tidnuauaanioalasld Suction UM
filtrate NNAY coatrol boiling point W
17 65'c udmannausBNINAIWINAE 100~
150 c.c. an W Tmnu 151515

5. Ethylene Glycol Monomethyl
Ether (Meth_yl Cellosolve) 7714 Rea-
gent Grade (Merck 43713, Fisher 182)
Ay purified an

6. M-Dinitrobenzene 1138 purify
Tasazam 30 gms. 183 m-dinitrobenzene

(Eastman—Kodak 99 ) 4 250 c.c. 983

63

A vy 'yv b
Methanol reagent grade, g3 1u lanau
¥ w -~
1 l’mA Steambath URUAN 30 c.c. 981 5
v X » - v -
N. NaOH-uamil? 30 um Ininaaznau
(precipitate ) LAINTOUDT Crystal uu
v v ¥ L

Buchner funnel mamnmnauuu funn_el

L Vol v al <& »

unTend luNg wasuaNUAMATEY Suck I
v . A adjuvad v L

umnalasaEgan laanale 150 c.c. 993

a ¥ L

Redistilled Methanol LAY 250 c.c. WINAYU
X ov =S da [y a dew

mlinanaaulunia wanismann lauas

v v L P w . v v o v

anmaeuinn aalmInuns arsszinuls
A vwa o v o v

U dessicator \Maumiataapitnulaln

- ¥
2IRAUIMR

1% dinitrobenzene : 8YR18 1 gms.
989 m-dinitrobenzene 4 Methyl cello-
solve Uae dilute 1%ATY 100 c.c. tﬁlﬂu
279811918 ué’uﬁu'l’i‘luitﬁu
7. Potassium hydroxide, A.R.

\A38M Methariolic Pot. hydroxide 4.0N.
Toaly purified methanol 60 c.c. 8818
17.0 gms. 103 KOH. 1% flask 125 cuc.
leavarzALAanTay  Tanld¥nTzasniad
Whatman No 50 filtrate \nu1a1n Poly-
ethylene bottle

Standardize : 1ng dilute 2 c.c. ot

, ¥ b v e v
18 c.c. WINAU HAIUNN titrate AIH 1N.
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v - | :
oxalic acid 19 Phenolphthalein LUW in-

dicator 187 adjust 1% 4. ON.

: 4
nnHiue Methanolic KOH LUY Stable

1 v a ad o (Y3
reagent 0NA carbonate NUIMNINIBY 17

waanall (whatman No 50)

v e |
8. Standard : 1¥ Androsterone #30
mm-‘l% Dehydroepiandrosterone Unu 18
-~ ! - -
1510788 Working standard (1 c.Cc.=
-
100 ‘mcq hormone ) taisuTazazais
Androsterone 10 mg. A28 Redistilled
methanol uananlvasy 100 cc. U
< v v ‘ v
volumetric flask Lnu'h‘luﬂmu nauly

v ¥.u ‘
anana 12y room temp.

( N;)te: 1000 mcq =1 mg. )

Procedure :

1. Hydrolysis : And n'uﬁuf-jmna
(dhpiicate) (watans i rAmLinen

n. ﬁ’ﬂﬁﬁﬂﬂxG.Oc.d. 18T Test tube
polyseal screw cap '
9. AN 1.2 c.c. conc. HCI acid M0
tube L 3

f. ulUaulu boiling water bath
WM 12 min. a2iiler Ditin Iy ice

RTELY

water bath

Vel 2 No. 2

2. Extraction

n. e 3}0 c.c. Diethyl ether IEp

: 1 v x v
L989078 Kahn shaker UMW 3 min. nln

v 1 o 4 Y&k a4
umgﬁmumnummmﬂ
9. 1AN 5cc. 999 1 N. NaOH Uas
y w4 d X Lugv
l981m20uaUM 1 um M50 separate
v . X
ume‘!nmumem'lﬂ
« ¥ o ‘ )
fl. NMEIIRNANTe 9..
. 2981 10 c.c. 703 ether phase s
- 4 R (73 9
14 tube 2 tube BUNRALU Control
a o 4 @ ¢ 2y v e
ANBUNUIUU Test  UAIMITY evaporate
‘lﬁum‘lu 50.c. water hath
ol ‘ 4
1. AN 0.5 c.c. methanol LWARTA1Y
_ . N
residue 14 tube U&2 rotate tube W3
Iasaisaunun  wisunuluauunessy
Blank Tanld 0.5 c.c. methanol Uae
Standard 1a8l% 0.3 c.c. working stan-
dard + 0.2 c.c. methanol
2. Um0 tube  lszivali uns Tu
boiling water bath
i X v, v & t . v oa o
7. ML lniey uad develop 1Winngd
3. Color development
n. “Control  tube
| ' P
1. (@TONTIURNEARYDY - 3 parts of
methanolic KOH ny 4 parts of methyl

cellosolve -
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- ' M
2. (AN 0.7 c.c. @ MMANU Al
lli;'l mix.
3. @Y 5.0 c.c. methyl cellosolve
v <4 ’
4. mix W8I0 1u1nT9 Coleman
' - "
Spectrophotometer N 520 mu ¢ methyl
‘ (X1 "
sellosolve (UM Blank, set O O.D.
43 "
9, Test tube

1. LATHNEIURANTSY . 3 parts of
methanolic KOH N 4 parts of 1% m-
dinitrobenzene

2. LAY 0.7 c.c. IDINTUHANNIY tube

sample, blank WAL standard HENNULA?

X vgu a a
112 IMnRAU I 1hr. exactly room temp.

65

3. LAN 5.0 c.c. 783 methyl cellosolve
nn Tube L8281 0.D. % Coleman
Spectro photocolorimeter ; 520 mu ;c
blank 1 0 “0.D.” 28w 0.D. 289

sample & standard

Calculation reading standard = Ds
reading sample = Du

reading control = Dc

Dilution factor = 5x0.03 mg. st. =0.015=

10

FxDu~Dcxvol. urine24hr. =mg‘/ Total vo

Ds
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Normal Values (Mg/24 nr.)

| ' less than 2 yrs, 2-5 | 5-10- | 10~15 | 15-60 | 60-90
Male " 0.5-1.5 upto3| 3-6 6=15 | 10-20 [ 20-5
Female: | 0.5-15 upto3 |-3-6 | 5-11 | 5-15[ 13-3

4 ] j
MINMN 1 UAMHA 17-Ketosteroids T1m Cushing's syndrome

17-Ketosteroids

4 v s
B faaula Cushing s syndrome mg /24 -

uw»q'cmﬁu uluna 45 yrs. pre-op (1) 24.8
. (2 F 19.0

, (3) 190

e 21.15

neER (g) 168

e (6) 15.0

Lt. adrenalectomy (1) 11.4

post~op.
(2) 7.5
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4 va_ o e
AIINN 2 UAMIHR  17-Ketosteroids 11AMIAT29AU 17 Tu TaaA9 Nk

adgd o | o 17 ‘K.S.
Patient s name Age Dla_gnosm (mg /24hr.\ur‘i_n_e>
wa. sals Twsum 15 Obesity 4.2
wL3n | 30 > 8.3
Uu.gd. .ﬁ‘-n.-’tu 1] 21 Hypertension 2.6
WispuuA AU 46 | Hypertension 3.15
| e myocardial inf.
Wy a;ﬁﬂm'fnm_ - 50 MalfitEss ’ 2.3
wislizaug 483 29| Obesity 9.8
mu{m"mﬁ LCUCH 18007 | hine cate? 4.5
wnATlzNug ufs 22 _ 2.9
winlizma i@ 45 - 6.9
wnawds o e 54 Hypertension 3.6
WHUIAM AANABY T . 4.0
wnaulag qmmma | 25 - 9.95
UM ﬁuag‘ 41 Diabetes millitus 5.95
W‘I:.ﬁn‘l{ﬁﬂﬂ WA 2__1' ' Hypertension 12.8
wunatly Fu9n3 3% .0 # 4.7
,uﬁ{qnuj)m ff'mil;m - 31 Shehans syndrome ? <75.9
widuninh Bunila ' Hypertension - 5.5

22
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- d
a‘{ﬂuasqmsm
< a o
#a18am a3 lunuiling nisau LU
ag 1 & -~ e (V3
T1anlngINY Adrenal gland 9:lana
17 Ketosteroids U1n® ua:a:‘lﬁéqamn
Tn Cushing's synd.  Mmanaim Lt
1 c* -
adrenalectomy 11 17 KS. ARAtuuying
- o
Tualamn 2 &3
aad -} d add v e ‘s
W11 LUNISM1ENUREN Cen-
L ]
tral Lab AMSUWNEAIART  uM1InEIas
- ¢ d add, d = t 1 v,
wadvn LRISMIIENATINY WAL
L'} »
L - e - ] v . v
AHATTNATIINNN  UALUUURT 321 1vNG
e cmd
nlalia
4 v Y
(ATBNNIICAD only alkaline and deter-

gent free IWIIENUIL sensitive A color

4 4 4 v v
1AT0D LAT3 19 ABIRZD IR

dg v v
reaction methanol N1¥3zAB3 pure URS

v L f
acetone free MDINAUIVMUIANR  m~din

trobenzene a3 recrystalized Tni” 2zdnq
4 Ethylene Glycol
v &

A83lUYU  Reagent

1n colorless

Monomethyl ether
o d v v L ¥ <
grade w1mz1ummninaugr  anydtems

4 + dg v w o L o
U uaaMenifas ABINONTLUUNTA

4 ‘- [ o
Tamnuvaszldlunang o« 4.9. 182

< v v . &
ninlalatAsain  (NIU ABUFAIIL b
o « ¢ - vy v L
galus,  manutsa1eana i le e 19-

a . ) e &
L1971 INIEMTAIUINAB TF 91U IR -
amwgmﬂ"m.
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Abstract

69

17-Ketosteroids in Urine

17 Ketosteroids are the hormones which
are produced from Adrenal gland in poster-
This
gland lies on the superior pole of the Kid-

ior part, called the Adrenal Cortex.

neys like a cap. The Adrenal Cortex secrete
various hormones from three zones, but the
Steroid hormones are secreted from Zona
Reticularis, sometimes
group.

The basic structure of 17 Ketosteroids

called Androgen

is 2 19 Carbon Atom compound having a

Hydrogen Atom at Cs position, and a

Sawat Langarsitte, B.S (M.T) *

Muni Keoplung, M.D **

Ketone Group (O) at Cy7 position, so we

call them 17 Ketosteroids.

These hormones order the growth of
Male Reproductive Organs and sex charac-
teristics, growth of Clitaris and Mammary

gland.

The excretion of 17 Ketosteroids in
Urine can be determined by the Zimmer-
The analysis of 17 Keto-

steroids in Urine nescessary for diagnesing

the diseases of the Adrenal gland

mann reaction.

*School of Medical Technology, Faculty of Medicine; Chaing Mai University.

- Départmegt of Mcdicline, Faculty of Medicine, Chiang Mai Universify.
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A Study (;n Mosq-ﬁito Fauna in the Municipality of
Chiang Mai, THAILAND.

 Kamhang Snratinth, B,S., (M.T.)*
Chucherd Sivasomboon, M.D., M.P.H. & T.M, **

Tﬁis is a report from a study of mos
quito in the Municipality of Chiang Mai,
Thailand.. There are five genera of mosqui
toes that were collected for this study and
divided into 18 species.

The investigator collected 1,063 speci-
men| of mosquitces from the Municipality
of Chiang Mai by using human bait and
468 specimens from outside of the Munici-
pality by animal bait. Most of the speci-
mens collected: by using human and animal
bait belong to the species Culex fatigans
and Culex gelidus respectively. From the
study of the life year of the Genus Ano-
pheles and all of the specimen of this Genus
that were  collected, - all of the specimens
were young Anopheles.

From all these reports, the investiga-
which

cause malarial disease had been found in

tor concluded that no Anopheles

the Municipality of Chiang Mai, But he
also found some specimen from this study

that cause the following disease :

Three species which cause Hemorrha-

gic Fever in children:

- Aedes aegypti(?
- Culex fatigans (®

.= Culex tritaeniorhyncus (6)

~ Acdes aegypti ?) which causes Yellow
Fever.

Culex gelidus and Culex tritaeniorhys

cus which cause Encephalitis.

Five species which cause Filariasis i
the Southern Part of Thailand:
. Mansonia:uniformis
-~ Mansonia indiana
- Mansonia annulifera
- Aedes barbirostris

"z Aedes sinensis: (5¢)

# Faculty of Tropical Medicine, University of Mahidol, Bangkok, THAILAND.

** Department of Parasitology, Faculty of Medicine, Chiatig Mai University.
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