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SUMMARY 

A simple computer program consisting of 445 steps for a low-cost desk-top calculator 
(Hewlett-Packard 97) to be applied in chromatographic analyses of 17-ketosteroids and 
pregnanes from human urine samples is described. This program permits the calculation of 
peak factors following the chromatographic separation of an external standard mixture con- 
taining up to ten different fractions, the subsequent printout of the constants and their 
tmnscription to magnetic data cards for later retrieval when making catculations for 
unknown samples_ After manual input of sample constants (such as total and sliquot 
volumes, recovery as determined by addition of a radioactive tracer steroid, internal 
standard) and peak factors via the data card, the individual peak heights of the samples are 
automatically converted to miiligrams of steroid in 24-h urine and each is stored separately. 
All fractions can be recalled later and printed out in the order of detection or can be trans- 
formed into several diagnosticaEy valuable parameters such as the total sum of 17-keto- 
steroids and pregnanes excreted, the group sums of androgens, of ll-substituted steroids and 
of pregnanes, the individual percentages of both the hctions and the group sums, and the 
ratios of aetiocholanolone-androsterone and of pregnanetriol-pregnanediol. Finally, an 
extension subprogram can automaticaily generate a plot to ilIustrate the steroid excretion 
pattern in a comprehensive fashion 

INTRODUCTION 

Gas-liquid chromatography (GLC) of 17-ketosteroids (K) and pregnanes (P) 
is a valuable approach to the diagnosis of certain congenital enzyme deficien- 

*Parts of this work were presented at the 3rd European Congress of Chnicai Chemistry, 
Brighton, June 3-8,1979_ 

0378-4347/81/000~0001$02.50 0 1981 Elsevier Scientific Publishing Company 



254 

ties, especially with respect to adrenal disorders, e.g., those involving the ll@-, 
the l?cr- and the 2l-hyd.roxylases which generally manifest themselves in early 
childhood as socalled adrenogenital syndrome with or without salt-losing 
syndrome. Despite the availabiliw of specific radioimmunoassays for measuring 
steroid hormones and their precursors in human plasma [l-4], GLC analysis 
provides the important advantage of allowing the assessment of a complete 
steroid profile from a single sample of urine. In general, the overall procedural 
errors are approximately equal for all fractions analysed. 

Data evaluation in GLC, however, is tedious, time consuming and prone to 
error, therefore necessitating the use of electronic integrators. For those 
laboratories which do not have access to such expensive ancillaries, we have 
developed a computer program that allows the rapid conversion of hand- 
measured peak heights into final results, expressed as milligrams of steroid in 
24-h urine, as well as the output of various additional diagnostically valuable 
parameters (total and group sums, percentages, ratios). The hardware required 
is a lowcost desk-top calculator. 

EXPERIMENTAL 

The GLC procedure employed in our laboratory is similar to that reported 
by other investigators 15-81. It involves enzymatic hydrolysis of usually one 
tenth of a 24-h urine sample, acidified to pH 5, using combined 
fl-glucuronidasesteroid sulphatase (from He&s pomati), diethyl ether extrac- 
tion, alkaline and neutral washing, pre-purification on al~ium oxide 
columns, stabilization as trimethylsilyl ether derivatives, isothermal GLC frac- 
tionation on GasChrom & coated with 3% GV-225 (Supelco, Bellefonte, PA, 
U.S.A.) using a 2-m all-glass column in a Perkin-Elmer Model F 22 instrument 
andfinalm easurement by flame ionization detection. Paper chart speed was 
10 mm/mi.n. Measurement of peak heights (h) was performed by hand. 

Generally, ten different steroid fractions can clearly be separated and 
identified by comparison with an external standard mixture, the order of detec- 
tion in our procedure being as follows: 1, pregnanediol (Pa)* ; 2, androsterone 
(A); 3, aetiocholanolone (AE); 4, dehydroepiandrosterone (D); 5, pregnanetiol 
(P3); 6, ll-ketoandrosterone (KA); 7, ll-ketoaetiocholanolone (RAE); 
8, 11-hydroxgandrosterone (HA); 9,ll-hydroxyaetiocholanolone (HAE); and 
10, pregnanetriolone (P3ON). 

PROGRAMANALYSIS 

The program is written in an operational language applicable to the Hewlett- 
Packard 97 calculator. Algebraic formulae are expressed in Reverse Polish Nota- 

*?i!heabbreviationsusedrepresentthefo~owingsystematicnames:P2, 34,2O~-dihydroxy-$3- 

pwznane; A, 3whydroxy-5aandroslan-1Tone; AX, 3a+viroxy-5@androsta~ -17-one; 
D, 3~-hydroxy+androsten-17-one; P3, 3a,17~,20cArihydroxy-5~-pregnane; KA, 3cr_hy- 
droxy-5cranc~,l7~one;RAE,34hydmxy-58-and e-11,17_diOne;~, 3Q,11@- 

dihydroxy-5c-androstawl7~ne; HAE, 3a,llS-dihydroxy-58androstan-l7~ne; P3ON, 
3~,l7a,20a-triLydroxy-5~-pregnan-ll-one; I&St (interna\ standard), 5~-androstaae-3.17- 
dione. 
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/ 
enter height of 

l-l Peak 
calculate 

ExtSt andIreSt I 

I print copies 

Fig_ 1. Simplified flow chart representing the whole program (for abbreviations, see text)_ 

tion. This calculator (cost less tban US$ 1000) offers a 224step memory and 
25 data registers_ The total program, which consists of 27 subprograms, is 
divided into 3 parts, each of which can he stored on a magnetic card (I, II and 
III). A simplified flow diagram is shown in Fig. 1 and the subprograms are 
listed in Table I. 

Mathematics 
1, The peak area (a) of a steroid fraction (S) is tbe product of peak height (h) 

and the width at half-height (w): 

a!3 = hLsws 

2, The peak factor (fi of a steroid fraction contained in an external standard 
(Ext!%) mixture is 

fs = 
(hwhtst* 

(hw)s 

*Internal standard within the external standard m’kture_ Equal amounts of each steroid 

fkaction were injected (in our method, 1 pg)_ 
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TABLE I 

ILiST OF ALL SUBPROGRAMS 

Letters represent those programs which are directly addressable by the operator via the cor- 
responding keystroke; numbers staud for non-dire&y addressable subroutines. 

Card Label Line Comment 

I a 
b 
A 

OOi-008 
003-008 
009-022 

7 012-016 
B 023-054 
2 025-646 
4 047-654 
5 049-654 
1 055-098 
C 098-127 

6 128-137 
D 138-166 

d 

“E 

167-170 
171-175 
176-182 

II A 

8 

001-056 

057-085 

4 086-101 
6 092-101 

1 
3 

5 
2 
B 
9 

III C 
0 

102-108 
lOSl81 

159-181 
182-188 
189-200 
197-209 
001-035 
036-054 

Clear all registers 
Clear secondary registers only 
Enter sample constants manuahy and peak factors via data 
card 
Waiting subroutine 
Enter sample constants (manually) 
Print peak factors 
Space formatting (4 times) 
Space formatting (3 times) 
Enter sample constants, store and print 
Enter h of steroids in external standard mixture to calculate 
and store on data card peak factors 
Print h of E&t%, calculate peak factor 
Enter peak number, h of sample peaks, calculate amount 
excreted, sum up 
Space formatting (2 times) 
Clear sum register 
Print sum of steroids excreted as evaluated under sub- 
program D of card I 
Enter h of all 10 sample peaks, store amount of fraction 
excreted in separate register 
print peak number, calculate amount of steroid excreted, 
print 
Print peak number of fraction being recalled 
Calculate percent of steroid fraction of total ketosteroids 
and pregnanes 
Space formatting (4 times) 
Print total sum of steroids evaluated, sum of androgens, of 
llsubstituted steroids and of pregnaues; AB/A ratio, P3/P2 
ratio; print percentages of fractions and groups 
Subroutine for register recalling 
Calculate percentages of fractions and groups 
Print copy for patient’s report 
Subroutine for register recalling 
Enter lowest and highest value of fraction excreted 
Plot excretion profile 

3. The final amount of a steroid fraction excreted per day (mgS/24-h urine) is: 

(hz~)~ - fS - aliquot factox? - lOO* 

WJhlltst- - 
recovery (5%) 

100 
- lOOOH 

*Aiiquot factor = total 24-h urine volume divided by the extracted urine volume. 
**If a l/100 ahquot of total extract volume taken up in the final volume is injected (in our * 
method generally 1110 of total 24-h urine is extracted and, after siiylation, taken up in 
200 ~1, of which 2 ~1 are injected)_ 
***~nternal standard within the unknown sample; as in the external staiidard, 1 pg is in- 
jected. 
5 To convert pg into ma_ 
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4. As a simplification, the product hw in this program is replaced by h alone in 
eqns. 2 and 3, 

Algorithms 
For recahing 10 different data register contents in a desired printout format, 

a special (program steps saving) algorithm was developed: by use of the 
i-register (“i” for indirect register addressing) a considerable reduction of 
program space was achieved. This iterative subroutine is shown in Fig. 2. The 
plotting algorithm has been proposed by other workers recently [ 9]_ 

L-J *Tz I 

Fig. 2. Flow chart for an algorithm for recalling (RCL) primary registers No. 0 to No. 9, 
which contain in this program the peak factors l-10. 

PROGRAM OPERATION _ 

The program allows the performance of the following operations in GLC 
data reduction. 
1. Calculation of peak factors for ten different fractions from an ExtSt mixture 

run. Affer manual input of h of IntSt and all fractions within the ExtSt, 
peak factors are automatically calculated, transcribed to the magnetic data 
card for storage and finally printed out (see upper part of Fig_ l)_ 

2. Calculation of selected sample fractions_ 
2.1. Sample constants (24-h urine volume, extracted urine volume, radio- 

activity of added tracer, radioactivity recovered, h of IntSt within the 
sample) are entered manually_ The previously determined peak factors 
are then entered via the data card and subsequently printed out for 
control purposes. 

2_2_The number of the peak to he evaluated (which corresponds to the 
o_rder-of -appearance at the detector) is entered, followed by input of h 
for that- peak. -These data &e automaticahy -converted into the final 
r&uIt (&g &&%6/24-h urine), printed out &nd s ununed 
ieiallhg the tOtal 

for subsequently 
sum of steroids analysed (for comparison with a 
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colorimetic group determination of 17-ketosteroids, e.g., the Zimmer- 
mann [lo] reaction)_ 

3_ Calculation of all ten steroid fractions. Part II of the program provides an 
alternating order of “communication”, where the calculator prints the peak 
nun&x and the operator enters h, resulting in output of the final concentra- 
tion and the number of the following peak. This sequence continues for up 

10 9 8 7 6 5 4 3 2 1 

a) 

b) 

Fig.3_ Simplifkd computer plot to depict a steroid excretion pattern_ The difference 
~~~ntheh~est~dtheIowestabsolu~~ctionv~ueisdivided~intonineeq~parts, 
*&efiactiors be5gprintedasmultipIes thereof.(a)Normalprofileofahealthy25-year-old 
woman in foliicular phase;(b)a&enal hyperplasia due to ectopic ACTH syndromeofan 
aduit man;(c)patientwith21-hydroxylased~~ency beforetreatmentwithdexam ethasone 
(?-year&d girl). 
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to ten peaks and terminates with the printout of the following parameters: 
total sum of 17-ketosteroids and pregusues; _. 
group sums of audrogens (A, AE and D); 

of Ii-substituted steroids (KA, KAE, HA and HAE); 
of pregnanes (PZ, P3 and P3N); 

the ratios of AK/A and of P3/P2; and 
the percentages of sll ten fractions end groups. 

Further, a singIe keystroke produces a copy of the results to attach to the 
patient’s report and euy number of further copies thereof. Finally, a sum- 
?marixing plot of the excretion pattern can be obtained by a single keystroke, 
which brings Part HI of this program into operation (Fig. 3). 
A step-by-step description of the program operation together with a listing 

of the program steps is given in the Appendix, 

DISCUSSION 

Hormone analyses require specialized methods (e.g., saturation analysis, 
radioimmunoassay, GLC, high-performance liquid chromatography) and, con- 
sequently, a specialized mathematical treatment of the raw data_ As most endo- 
crinological laboratories do not have extensive computer facilities, we have 
attempted to facilitate data reduction for a low-cost desk-top calculator 
(Hewlett-Packard 97) for a variety of problems, such es Scatcbard plot analysis, 
calculation of kiuetic and thermodynamic parsmeters of macromolecule-ligsud 
interactions, radioimmunoassay evaluation and quality control Ill-131. 

The mathematics of the program presented here are based on the assumption 
that the signal recorded is linearly proportional to the amount of steroid in- 
jected. The range for which this is valid must be determined in each laboratory 
before applying this. evaluation method. Otherwise, calibration graphs are 
necessary, from which unknown peak heights cau he interpolated. Measure- 
ment of peak heights and widths at half-height is generally done visually with 
the aid of a magnifymg lens. Provided that the peaks are approximately sym- 
metrical, the equation for the area of a triangle (product of h and W) can be 
used to calculate the peak area. Alternatively, the peak height alone-may be 
taken to relate the signal with the amount of anaIyt+s. The latter possibility is 
simple and straightforward and, provided the peaks are well separated Tom 
each other, very accurate. It was therefore implemented in our program, 
making it applicable to capillary column GLC aualysis. 

The automatic calculation of group sums, percentages and ratios should 
show for a more efficient, ch.uically oriented interpretation of steroid excretion 
profiles. Analysis of literature data ES] and also data obtained iu our laboratory 
suggests that, for example, the AK/A ratio is approximately 1 throughout life 
except in early childhood. Similarly, the P3/P2 ratio is close to 1, typical devia- 
tions occurring only during the luteal phase and pregnancy (low ratio) and in 
patients with 21-hydroxylase deficiency (high ratio). Androgens (A, AE and D) 
tid ll-substituted steroids (KA, KAE, HA, HAE) generally represent together 
approximately 89% of the total ketosteroids and preguaues, thus giving K : P = 
4 : 1. Inverse relationships may be found in adrenogenital syndrome where, 
additionally, a high P3/P2 ratio and the presence of P30N (pregnauetiolone) 
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is pathognomonic for Zl-hydroxyIase deficiency, whereas low levels or the 
absence of llsubstituted steroids are indicative of the 110~type enzyme 
deficiency. High 1eveIs of androgens can be observed in some patients with 
idiopathic hirsutism 1143, sometimes associated with an atypically high 
absofute or percentage value for dehydroepiandrosterone. 

Hence, the caIcuIation subprogram described here produces a number of 
diagnosticahy valuable parameters, facilitating interpretation and ahowing im- 
mediate recognition of abnormal or pathological levels in a gas--liquid chro- 
matogram of fractionated 17-ketosteroids and pregnanes. Further, this program 
could easily be modified for a variety of other chromatographic problems. 
After 2 years’ experience, we are able to present this program as a realistic 
aiternative to an expensive chromatographic profile integrator module. 
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AFPENDIX 

Desc1-2~ tion of program operation 

Generai 
(a) Switch the caiculator into operation mode “PRGM” (for program 

editing). Key in the program steps of Part I, as listed in Table V. After 
having entered ah steps, insert an empty magnetic card for permanent 
storage of the program. Clip the card on both edges to protect of erasing. 
Parts II and III ere programmed in the same way. 

(b) Switch the caIcuIator into operation mode “RUN” (for program opera- 
tion) . 

1. Calculation of pea2 factors 
1.1. 

1.2. 
1.3. 
1.4. 
1.5. 

Use card I, ~&&u&or being in the “RUN” position. Press m for ini- 
thihxing (= for clearing elI register contents). 
Enter height (h) of I&St in external standard mixture, press /c/. 
Enter E, of FxtStl, press /R/S/. 
Repeat step 1.3 for KxtSt+,,. 
After having entered h of E&St,. end having pressed /R/S/, “Crd” will 
appear on the display. Following the insertion of an empty magnetic data 
card reserved for that purpose only, peek factors wih be permanently 
stored on this data carrier. An automatic printout of peak factors thus 
calculated terminates the program. 

1.6. Attach outprint as proposed in Table II. 
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2. Calculation of selected sample steroid fractions 
2.1. When starting the calculations, repeat step 1.1. 
2.2.1. Enter 24-h urine volume (ml), press /A/. 
2.2.2. Enter extracted urine volume (ml), press /R/S/. 
2.2.3. Enter total counts of recovery tracer added, press /R/S/. 
2.2.4. Enter counts of recovery tracer found, press /R/S/. 
2.2.5. Enter h of IntSt in sample, press /R/S/. 
2.2.6. Press /R/S/ and immediately insert data card (holding the previously 

determined peak factors). After a short pause (effected by a special 
waiting routine within the program), the data card will automatically 
pass the reading station; 9.000000000 will appear in the display for a 
few seconds and then the printout of peak factors Mll signal to the 
operator the end of this program. 

2.3. For calculation of a further sample on the basis of the same peak factors, 
step 2.2.6 can be omitted and step 2.2.1 is changed by pressing /B/ in- 
stead of /XJ. In this case, peak factors will be printed out for control 
automatically without inserting the data card. 

2.4. Attach printout. 
2.5.1. Enter number of the peak to be evaluated (the number corresponds to 

the order of appearance at the detection unit as assessed by the ExtSt 
mixture), press /D/. 

2.5.2. Enter h of this peak, press /R/S/: mg steroid/24-h urine will be printed 
out. - 

2.6. Repeat steps 2.5.1 and 2.5.2 for ah further peaks; press /dJ once when - 
omitting one peak (correspondingly, press /A/ twice when leaving out 
2 Peaks)- 

2.7. If a sum of all peaks calculated is desired, press /E/. 
2.3. For cl eariug this sum register, press &$. 

TABLE II 

PROTOCOL AND PRINTOUT FOR CALCULATING PEAK FACTORS FROM AN 
EXTERNAL STANDARD MIXTURE GLC RUN, AND PROTOCOL OF SAMPLE CON- 
SPANTS 

Sample constants: 24-h urine volume, 900 ml; incubated volume, 100 ml; recovery, 65% 
(total cpm added, 10.000; cpm recovered, 6.500); internal standard h, 23.0 

Peak No_ Fractionated 17.ketosteroids and pregnanes Height Peak factor 

(mm) 

Internal standard - 37.5 - 
1 P2 Pregnanediol 182-O 0.206 
2 

% 
Androsterone 189.0 0.198 

3 Aetiocholanolone 143.5 0.261 
4 D Dehydroepiandrosterone 211.0 0.178 
5 P3 Pregnanetriol 106.0 0.354 
6 KA 11-Ketoandrosterone 83.0 0.452 
7 ll-KetoaetiocholanoIone 82.0 0.457 
8 HA 11-Hydroxyandrosterone 59.0 0.636 
9 11-Hydroxyaetiocholanolone 51.5 0.728 

10 P30N Pregnanetriolone 43.1 0 870 _. 



262 

TABLR III 

PROTOCOL AND PRINTOUT OF SAMPLE FRACTIONS. TOGEX’HER WITH SUMS, 
PEZZCENTAGES OF FRAC!?IONS AND OF GROUPS, AND RATIOS APPLYING THE 
SAMPLE CONSTANTS AND PEXK FACTORS OF TABLE II 

Peak No. S=wle peak Peak height (mm) m&S h % 

1 P2 22 0.273 - 3.5 
3” k 152 202 2.413 2.391 31.3 

31.1 
4 D 2 0.021 0.3 
5 P3 19 0.405 5.3 
6 KA 4 0.109 1.4 
7 11 0.303 3.9 
8 HA 18 0.689 8.9 
9 25 1.096 14.2 

10 P30N 0 0.000 0.0 

TotisumofKandP 7-70 
Androgens 4.83 62.7 
Il-Subtituted K 2.20 28.5 
Rfgn2Ile§ 0.68 8.8 
AEjA ratio 0.99 
P3/P2 ratio 1.48 
-- 

TABLR IV 

PATIENT’S REPORT PRINTOUT AS CALCULATED IN THE PREVIOUS PROGRAM 
SECTKIN (SEE TAELE III) 

Peak No_ Component 

1 P2 
2 A 
3 AE 
4 D 
5 P3 
6 % 

: HA 
9 

10 P30N 

mg/24 h 

0.273 
2-413 
2.391 
0.021 
0.405 
0.109 

0.303 0.689 
1.096 
0.000 

3. Calculationofall fen steroid fractions 
3.1, 

3.2. 

3.3. 
3-4, 

Instead.of doing step 2.5.1, insert program card II and press /A/; number 
“1” will be printed out to ask for h of the 1st peak. 
Enter hl, press /R/S/: result in mg steroid/%h urine will be printed out 
together with number “2”_ 
Enter h2 and so on for z& ten peaks. 
This sequence will, after &e printout of the last peak’s result, qutomatical- 
ly produce the following fbrther outputs: t&M sum, groups sums and 
ratios. Cut off printout and press /R/S/: the percentage‘ of all fractions 
and groups will be pri&+zzd out. Cut off- printout and attach to protocol 
sheet as proposed in Tab&z IIL 
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INDIVIDUAL PROGRN STEPS OF PARTS I AND UI 

Card I 

001 *LBLa 060 
002 CLRG 061 
003 rLBLb 062 
004 l?$S 063 
005 CLRG 064 
006 PSS 065 
007 CLX 066 
008 RTN 067 
009 ILBLA 068 
010 GSBl 069 
011 R/s 070 
012 5 071 
013 STOI 072 
014 fLBL7 073 
015 DSZI 074 
016 GT07 075 
017 9 076 
018 ST01 077 
019 MRG 078 
020 PSE 079 
021 GSB2 080 
022 RTN 081 
023 tLBLB 082 
024 GSBl 083 
025 kLBL2 084 
026. DSP3 085 
027 RCL@ 086 
028 PRTX 087 
029 RCLl 088 
030 PRTX 089 
031 RCL2 090 
032 PRTX 091 
033 RCL3 092 
034 PRTX 093 
035 RCL4 094 
036 PRTX 095 
037 RCL5 096 
038 PRTX 097 
039 RCL6 098 
040 PRTX 099 
041 RCL7 100 
042 PRTX 101 
043 RCL8 102 
044 PRTX 103 
045 RCL9 104 
046 PRTX 105 
047 HlBL4 106 
048 SPC 107 
049 rLBL5 108 
050 SPC 109 
051 SPC 110 
052 SPC 111 
053 CLX 112 
054 RTN 113 
055 eLBL1 114 
056 DSP@ 115 
057 PRTX 116 
058 STOA 117 
059 R/s 118 

PRTX 
STOB 
RCLA 
RCLB 

STO;: 
SPC 
R/s 

STOB 
R/s 

RCLB 

EE: 
2 

DS:l 
PRTX 
STOB 

SPC 
R/s 

PRTX 
smc 

SPC 
SPC 
CLX 

DSP9 
RTN 

tLBLC 
DSPl 
PRTX 
STOA 

SPC 
SPC 
R/s 

GSB6 
SW 

R/s 
GSB6 
ST01 

R/s 
GSBC 
ST02 

R/s 
GSB6 
ST03 

R/s 
GSB6 
ST04 

R/S 
GSB6 
ST05 

R/s 
GSBC 
ST06 

R/s 
GSB6 
ST07 

R/s 
GSBC 

119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 

ST08 
R/S 

GSB6 
ST09 

SPC 
SPC 

WDTA 
GSB2 

RTN 
zLBL6 

DSPl 
ST01 
PRTX 
RCLA 
RCLI 

DSP: 
RTN 

%LBLD 
DSP@ 
PRTX 

1 

ST01 
Ri’S 

DSPl 
STOD 
RCLC 

RCL: 

RCL 
X 

RCLB 
EEX 

1 
4 

DSP; 
PRTX 
smI 
RCLE 
RCLI 

+ 
STOE 
RCLI 
DSPl 

RTN 
XLBLd 

SPC 
SPC 
RTN 

dLBLe 
B 

STOE 
RCLE 

RTN 
*LBLE 

GSBS 

178 RCLE 
179 DSP2 
180 PRTX 
181 GSB4 
182 RTN 

C a r d II1 

001 
002 
003 
004 
005 
006 
007 
008 
009 
010 
011 
012 
013 
014 
015 
016 
017 
018 
019 
020 
021 
022 
023 
024 
025 
026 
027 
028 
029 
030 
031 
032 
033 
034 
035 
036 
037 
038 
039 
040 
041 
042 
043 
044 
045 
046 
047 
048 
049 
050 
051 
052 
053 
054 

LLBLC 
SrnA 

x+Y 

9 
* 

STOB 

; 
ST01 
RCLi 
GSB@ 

zLBL7 
ISZI 
RCLi 
GSB(a 

1 

ENT; 
RCLI 
XfY? 
GT07 

8 
STOA 
SrnB 
ZiTOC 
STOD 
STOE 

SPC 
SPC 
SPC 
SPC 
CLX 

DSP9 
RTN 

*L=@ 
RCLA 

DSP@ 
RCLB 

+ 
9 

+ 
RND 

1V 
9 

.l /x 
8 

+ 
X 

PRTX 

8 
PRTX 

RTN 
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?lxBti VI 

INDIVIDUAL PROGRAM STEPS OF PART II 

Card II 

001 eLBLA 060 1 119 RCL2 178 GSB2 
002 % 061 120 -f- 179 PRTX 
003 STOE 062 ST01 121 RCL3 180 GSBt 
004 1 063 R/S 122 + 181 RTN 
005 GSB8 064 DSPl 123 STOA 182 *LBLz 
006 E+S 065 STOD 124 PRTX 183 RCLE 
007 SW 066 RCLC 125 RCL5 184 
008 E+S 067 * 126 RCL6 185 
009 

EE; 
2 068 RCLi 127 + 186 2 

010 GSB8 069 x 128 RCL7 187 x 
011 PZS 070 RCLA 129 f 188 RTN 
012 ST07 071 X 130 RCL8 189 U;BLB 
013 Pts 072 RCLB 131 190 
074 3 073 EEX 732 ST:B 191 ; 
015 GSB8 074 1 133 PRTX 192 ST01 
016 PfS 97 5 i 134 RCL@ 193 SPC 
017 ST02 ’ -576 .- + 135 RCL4 194 RCLi 
018 PZS 077 DSP3 136 195 DSP3 
019 -4 078 PRTX 137 RC:9 196 PRTX 
020 GSB8 079 ST01 138 197 
021 

rLBL9 
PSS 080 RCLE 139 ST& 198 IS21 

022 ST03 087 RCLI 740 PRTX 199 SPC 
023 PfS 082 141 SPC 200 RCLi 
024 5 083 &E 142 RCL2 201 PRTX 
025 GSB8 084 RCLI 143 RCLl 202 1 
026 _p*.S 085 RTN 144 203 
C27 ST04 086 l BL4 145 D& 204 ENT;. 
028 PZS 087 RCLL 146 PRTX 205 RCLI 
029 6 088 9 147 set 206 XfY? 
030 GSB8 089 148 RCL4 207 GTO9 
031 Pes 090 DSP@ 149 RCL@ 208 GSBl 
032 ST05 091 PRTX 150 P=S 209 
033 

RTN 
PSS 092 eLBL6 151 

034 7 093 RCLi 152 FRT;; 
035 GSB8 094 RCLE 153 GSBt 
036 P&s 095 154 R/S 
037 ST06 096 EEiX 155 
038 Pes 097 2 156 ; 
039 8 098 X 157 ST01 
040 GSB8 099 DSPl 158 GSB4 
041 PZS 100 PRTX 159 rLBL5 
042 ST07 101 RTN 160 IS21 
043 Pr’S 102 zLBL1 161 GSB4 
044 9 103 SPC 162 
045 GSB8 104 SPC 163 ; 
046 P$S 105 SPC 164 ENTP 
047 ST08 106 SPC 165 RCLI 
048 Pi% 107 CLX 166 XPY? 
049. 108 RTN 167 GT05 
050 ; 109 *LBL3 i68 GSBl 
051 GSB8 110 SPC 169 SPC 
052 P&S 111 - SPC 170 RCLA 
053 ST09 112 SPC 171 GSB2 
054 PPS 113 RCLE 172 DSPl 
055 GSB3 114 DSP2 173 PRTX 
056 RTN 115 PRTX 174 RCLB 
057 ILBL8 116 SPC 175 GSB2 
058 DSP$ 117 PSS 176 PRTX 
059 PRTX 118 RCLl .- 177 RCLC 
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3.5. If a copy of the result is desired, press /B/. Repeat this step if necessary. 
3-6. If a plot of the excretion pattern is desired, insert program card III, enter 

the lowest value (mg/24 h), pzss /ENTERP/, enter highest one, press /c/ 
and the plot will be autmnatically generated_ 

REFERENCES 

1 G-E_ Abraham, Acta EndocrinoL (Copenhagen), 75, Suppl. 183 (1974) 1. 
2 BBP_ Murphy and K-C. Diez-D’Aux, J. Steroid Biochem., 6 (1975) 233. 
3 A. VermeuIen and L. Verdonck, J. Steroid Biochem_, 7 (1976) 7. 
4 T_ Aso. A--R. Aedo and S-Z. Cekan, J. Steroid Biochem., 8 (1977) 1105. 
5 H. Adlercreufz, A. SaIokangas, K.-O. Schauman and T. Lukkainen, in R. Scholler and 

M-F_ Jayle (Editors), Gas Chromatography of Hormonal Steroids, Dunod, Paris, 1968, 
p_ 453. 

6 N-W_ Tie& O_ Sheremeta and E. Buhay, in F-W_ Sunderman and F.W. Sunderman, Jr. 
(Editors), Laboratory Diagnosis of Endocrine Diseases, Hilger, London, 1971, p. 525. 

7 H.F_ Acevedo and B.A_ Vela, in F.W. Sunderman and F-W_ Smzderman, Jr. (Editors), 
Laboratory Diagnosis of Endocrine Diseases, Hilger, London, 1971, p. 538. 

8 & Gleispach, Wien. Klin. Wochenschr., 86, Suppl. 23 (1974) 1. 
9 H. Sticklmaier. Hewlett-Packard Key Notes, 2 (1978) 8. 

10 W. Zimme rmann, Z. PhysioL Chem., 245 (1936) 47. 
11 S. Schwarz, J. Steroid Biochem., 11(1979) 1641. 
12 S. Schw, Cancer Treatm. Rep., 63 (1979) 1145. 
13 S. Schwarz, J. Clin. Chem. Clin. Biochem., 18 (1980) 215. 
14 H--J. Egger, J. Reiner, G. SpiteUer and R_ Hsfele, J. Cbromatogr., 145 (1978) 359. 


