CHAPTER III

RESULTS

1. Standard curve of cortisol

Typical standard curve of cortisol is shown in Fig. 3. The
results of the assay of the standard cortisol were calculated as percentages

of H3— F bound to CBG (cpm of supernate ) and were plotted against

x 100
dose of standard cortiséifal-°°nnt

2. HNormal value of plasma cortisol

Blood samples from 14 normal subjects (male:female=1:1) ages
r#nging from 8 to 13 years were measured for plasma cortisol levels at
2 different tiﬁes of the day,ilef the ﬁorning_period (7-9 a.m. ) and the
afternoon period (3-4fp.@.);- None pf_fhese subjects suffered from
chronic illness, malnuttitibﬁ;“normdefinite psychological factors. The
results are shown in Table 1. The mean morning value + S.D. was 10.31
+ 1.42 with the range of 8.0 to 12.0 mg/dl. In the afternoon period

the mean value + S.D. was 7.16 + 1.32 with the range of 4.8 to 9.2 ug/dl.
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Table 1, Normal values of plasma cortisol by competitive protein binding
assay .
No Sex Age Veight Height Plasma cortiscl levels
(yr) (kg) (cm) | morning value afternoon valué
L (_ug/dl) ( ng/dl)
1 M 13 34.8 146 12.0 8.0
2 M 13 35 148.2 11.8 7.8
3 M |10 26,6 1‘305{’«115” 0.5 6.4
4 F |10 24— 4 1= 8.0 €.6
5 Mo |11 jz3 130.9 9.5 5.0
/ 4
| 6 Foo|11 26:, 1323 9.0 636
7 Fooj11 zé/ 132 ! 12:0 9.2
8 P12 0 /gt 10, 10.4 9.0
9 M |13 & 35a2*7k148 3 » 12,0 8.4
0 | 7 |14 ﬁ-\—\_j’il;/( < 11.0 7.4
11 F 3 206 120.5 . 8.5 6.4
- 12 M 13 34.5 147 Ihs 6 7.8
13 M 10 24 132 10.0 4.8
14 M 11 29 130 2.0 6.5
N l 14 14
Mean 10.31 7.16
S.D. 1.42 1.32
S.E.M. 0.358 0.35
Range 8.0-12.0 4,8-9.2




3. Plasma cortisol determination in patients with nephrotic syndrome

Plasma cortisol levels in the morning and in the afternoon in
10 nephrotic syndrome patients who received oral prednisolone 2 mg/kg/day
as single daily dose are shown in Table 2. The study had been carried
out after 2 months of therapy in all patients. The mean values + S.D.
of plasma cortisol levels in the morning were 4.24 + 1.00 ug/dl and
3.75 + 0.94 pg/dl in the afternoon, and ranged from 2.8 to 5.5 ug/dl
and 2.4 to 5.0 ng/dl, respectively.

Plasma cortisol levels din the morning and in the afternoon in
23 nephrotic syndrome pétiencs who received oral prednisolone 4 mg/kg/day
once every other day aréishown‘in Table 3. The study had been carried

out after 2 months of thevapy im all patients. The mean values + S.D,

of plasma cortisol levels in the morning were 5.50 % 1.11 ug/dl and

4.95 + 1.16 ug/dl in the afterncom, and ranged from 3.4 to 7.4 ag/dl
and 3.0 to 6.8 ug/dl; ‘wespectively.

N
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Table 2. Plasma cortisol levels in patients with nephrotic syndrome
receiving oral prednisolone 2 mg/kg/day as single daily dose.
The study had been carried out after 2 months of therapy in
all patients.
+ - -
' No Sex Age | Weight leight Plasma cortisol levels
, =
Gr) (kg (cm) morning value afternoon value
(ug/d1) (ug/d1)
il F 6 3.4 3.0 H
2 M 7 < 4.0 3.6
3 M 8 o 4.8 4.0
4 M S 5.0 4.6
5 M 6 346 3.2
6 M 13 5.5 5.0
7 M 13 ;()5.4 4.9
8 M 6 29 2.8 2.4
i
9 M 10 4,9 bo2
10 4 6 21 115 3.0 2.6
- N 10 10
Mean 4.24 3.75
S.D. 1.00 0.94
S.E.M. 0.32 0.30
Range 2.8 -'5,5 2.4 - 5.0




Table 3.

Plasma cortisol levels
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Plasma cortisol levels in patients with nephrotic syndrome
receiving oral prednisolone 4 mg/kg/day once every other day.
(or the average dose of 2 mg/kg/day.) The study had been
carried out after 2 months of therapy in all patients.
No 'Sex ' Age | Weight é Height
? ; (yr) | (kg) i (cm) {$6£H;hg value
' | . (ug/al)
1 F 16 [ 20 [ 995 | 59
2 M 6 . 215 | 117 5.4
300 M | 8 | 26 /123 6.3
4 M 6 . 19 100~ 5.6
5 { M ;8 ' 37 120 6.0
6 Mo 9 35 138 6.9
7 Mo o6 LAY 132 5.3
8 M6 Sy bk 5.6
9 F . 2 | 88, | 3.9
10 | F 2 | 1,5 68 f 3,7
m | F 2 g 107 3.6
12 ! F 2 1t 66 3.9
13 0 F 1 2 10 75 3.4
% | M 13 {0 140 7.1
15 M 15 44 140 7.4
16 M 8 27 124 6.2
17 M P 7 23 123 6.0
18 1 M | o6 22 102 5.6
19 ; Moo 6 | 22 | 120 5.4
20 i M { 5 | 18 110 5.2
21 ; M~ 9 | 30 134 6.2
22 | F 6 | 20 | 110 5.8
23 ' F 8 |29 130 6.0
o T | 23
Mean 5.50
S.D. 1.11
S.E.M. 0.23
Range 3.4-7.4

i

(ug/dl )

ISV SO
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i 5.0

5.0
4.9
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4.95
1.16
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| 3.0-6.8

. afternoon value;
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4. Plasma cortisol deétermination in patients with rheumatic heart

disease
Plasma cortisol levels in the morning and in the afternoon in
14 rheumatic heart disease treated with different doses
interpreted as times of the physiologic doses are shown in
Table 4. All patients received oral prednisolone every day
in 3-4 divided doses for 30 days.
There were significantly reversed relationships between
the doses of prednisolone and plasﬁa cortisol levels in the
morning (p(0.001) and im the/afternoon (p{0.005) as illustrated

in Figures 4 and 5.
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Table 4 The correlation between doses of the steroid and plasma cortiscl
levels in 14 patients with rheumatic heart disease treated
with different doses interpreted as times of the physiologic
doses. All patienté received oral prednisolone every day in
3-4 divided doses for 30 days.
No |Sex |Age |Weight |Height {Doses related Plasma cortisol levels
(yr)| (kg) (cm) to morning afternoon
physiologic value( aig/dl) | value (ug/dl)
dose*
1 M 9 31 143 X 23 times 9.4 7.4
2 M 7 | 24 131. 5455¢-3 times 8.6 6.4
3 |M |6 | 226|130 | %3 times 8.2 3.6
te 1F | 7|23 | 12670576 cince 3.4 2.
5 M 3 28 127 % /755,  times 3.2 2.3
6 M 5 15 107 ¥ I,5/ times 3.2 22
7 M 6 20 110 x 7.5 times 3.6 2.6
8 M 9 31 134 x 10 times 3.0 2.6
9 F 7} 24 . | % 10 times 3.0 , 2.8
10 | F 8 | 28 125 x-125 times 21 1.9
11 | F 3 29 125 x 12°5 times 2.0 0.9
1221M | 9-{ 30 184 | %125 times 1.9 0.9
13 | F 5] 16 105 x 15 < times 0.8 0.6
14 | F 13§ 36 144 x 15  times 0.6 0.4 )
Mean + S.D. of 3 ‘times 8.7 +0.61 { 5.8 + 1.97
Mean + S.D. 0f 7.5 times 3.35+0.91 | 2.38 + 0.17
Mean + S.D. Of 10 times 3.0 +0 2.7 +0.14
Mean + S.D. of 12 times 2.0 +0.1 1.23 + 0.58
Mean + S5.D. of 15 times 0.7 +0.14 | 0.5 + 0.14
—_

- * The physiologic dose of cortisol is 15-20 mg/m2/24hr (or 3-4 mg
of prednisolone/mzlzahr)



Plasma Cortisol Levels in the Morning (ug/dl)

10

Fig.4 Correlation between the doses of
prednisolone and plasma cortisol
levels in the morning

y = 8.106-0.127 X

n-=14
r = -0.821
p < 0.00lI
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Doses of Prednisolone (mg)
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Plasma Cortisol Levels in the Afternoon (ug/dl)
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Fig.5 Correlation between the doses of
prednisolone and plasma cortisol
levels in the afternoon

n =14
y = 5.517-0.084X
r=-0762
p = <0.005

Doses of Prednisolone (mg)
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5. Plasma cortisol determination in patients with rheumatoid arthritis

Plasma cortisol levels in the morning and in the afternoon in
10 rheumatoid arthritis receiving oral prednisolone approximately 5
times of the physiologic'doses every day in 3-4 divided doses with
various durations of therapy are ghown in Table 5.

There were significantly reversed relationships between the
duration of therapy and plasma cortisol levels in the morning (p{0.001)

and in the afternoon (p{0.001) as illustrated in Figures 6 and 7.
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Table 5. Plasma cortisol determination in patients with rheumatoid
arthritis receiving oral prednisolone approximately 5 times
of‘the physiologic doses every day in 3-4 divided doses with
various durations of therapy.

No Sex Age Duration Weight Height Plasma cortisol levels.
(yr) (mo) (kg) (cm) | morning value| afternvon
(pg/dl) value (ug/d1)
1 M 6 5 20 115 3.3 2.9
2 M 9 5 29 134 2.6 2:;3
3 M 6 5 49 110 2.4 2.0
8 F 13 g /. P36 144 2.0 1.7
5 M 6 TR DAY 110 1.9 | 1.5
6 F 7 9 S STPE. 120 1.7 1.2
7 F ¢ e /136 1.5 0.9
8 F 10 e ) 137 1.4 0.7
9 F 13 12 36 144 0.7 | 0.5
10 M 9 12 30 130 0.4 0.2
Mean + S.D. of 5 months 2.77 + 0.47 | 2.4 + 0,46
Mean + S.D. of 9 months 1.87 + 0.15 1.47+ 0.25
Mean + S.D, of 12 months 1.0 + 0.54 | 0.5% 0,30
]
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Fig.6 Correlation between the duration of
therapy and plasma cortisol levels
in the morning

n=10

y = 4.061-0.252 X
r =-0.892

p <0.00I
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2 4 6 8 10 12
Duration of Therapy ( months)



Plasma Cortisol Levels in the Afternoon ( ug/di)
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Fig.7 Correlation between duration of
therapy and plasma cortisol
levels in the afternoon

n=10

y =3.736-0.261 X
r =-0.934

p <0.00I
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6. Normal distribution of urinary 17-hydroxycorticosteroids and

l7-ketosteroids

Normal distribution of 17-hydroxycorticosteroids and 17-keto-
steroids from 10 normal subjects are presented in Table 6. The mean
value + S.D. of 17-hydroxycorticosteroids was &8.19 + 1.75 mg/m2/24hr
and of 17—ketostefoid was 10.86 + 2.25 mg/m2/24hr with the range

from 5.6 to 10,2 mg/m2/24hr and 7.8 to 14.9 mg/m2/24hr respectively.
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Table 6 Normal distribution of urinary l7-hydroxycorticosteroids and

17-ketosteroids

: i ” v 7 il
No zSex Age |Weight Height!Surface‘l7—OHCS 17-0HCS 17-Ks i17-KS
(yx) (kg) (cm) area(mz)(mg/24hr) (mg/m%Zéhr) (mg/24hr)(mg/m%24hf}
1| M 13 34.8 146 1.18 12.0 10.2 15,6 13.2
2 | M 13 35 148.2 | 1.20 12.0 10.0 13:12 10.9
3 | M 10 24.6 |130 0.94 77 8.2 9.0 9.6
4 | F 10 24 132 0.92 6.4 6.9 8.2 8.9
5 | M il 27.3 |130.9 | 0.98 <3 | 7.4 11.8 12.0
6 [F | 11 |26 [132:8 [ 0.98 || 6.9 7.0 7.6 7.8
7 | F 11 26 132 0.98 6.4 6.5 8.4 8.6
8 |F 12 | 30  |140 Y, 06741 5.9 5.6 10.9 10.3
9 | M 13 35.2 |148 1.20 12.0 10.0 14.9 12.4
10/ F 14 | 37 (147 1.22 12.3 10.1 18.2 14.9
‘N 10 -iO ~
Mean 8.19 10.86
S.D. 1.75 2.25
S.E.M. 0.55 0.71
Range 5.6-10.2 7.8-14.9
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7. Urinary 17-hydroxycorticosteroids and 17-ketosteroids in patients

with nephrotic syndrome

Urinary 17-hydroxycorticosteroids and 17-ketosteroids in 10
nephrotic syndrome patients who received oral prednisolone 2 mg/kg/day
-as single daily dose are shown in Table 7. The study had been carried
out after 2 months of therapy in 511 patients. The mean value + S.D.
of 17-hydroxycorticosteroids was 2.61 + 0.44 mg/mz/ZAhr and of
17-ketosteroids was 4.79 + 0.50 mg/m2/24hr s with the range from 1.9 to
3.3 mg/m2/24hr and 4.0 to 5,4 mg/m2/24hr, respectively.

Urinary 17—hyd;oxycorticosteroids‘and 17-ketosteroids in 22
~nephrotic syndrome patieﬁté who received oral prednisolone 4 mg/kg/day
once every other day arexshown~1n;Tabla 8. The study had been carried
out after 2 months of therapy in;gll patients. The mean value + S.D.
of l7-hydroxycorticosterdidﬁ%ﬁhﬁﬁ5334 + 0.89 mg/m2/24hr and of 17-
ketosteroids was 7.25 t_i,%;;ﬁgfg%/Zdhr > with the range from 4.4 to 7.7

mg/m2/24hr, and 5.3 tafhdtU‘mgfme24hr, respectively.
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Table 7.Urinary 17-OHCS and 17-KS in patients with nephrotic syndrome

receiving oral prednisolone 2 mg/kg/day as single daily dose.

The study had been carried out after 2 months of therapy in all

patients.
“No |Sex Age | Weight|Height |Surface [I7-OHCS 17-0HCS ,17;KS 17-KS
o) | @) | (cm) | area(n®)|mg/24hr) Kmg/nd24hr) ng/24hr) | (ng/m]26hr)|
1 |F |6 | 17.5] 107 [0.72 | 2.4 3.3 3.8 5.3
2 | M |7 24 120 40,90/ 2.6 2.9 4.5 5.0
3 | |8 27 130?’7,::%;.‘9.98 2.9 3.0 b7 4.8
s |u o |2 | N Als | e | o2 5.1 4.8
5 |u |6 | 30 140 106( AN 2.4 4.9 4.6
6 |m |13 | a2 |10/ [ 3 | 2.8 2.1 5.2 4.0
7 | M |13 | 40.7 156, 1231 v, 342 2.4 5.4 4.1
8 |u 6 | 20 | 114 s W | 3.0 4.3 5.4
Y= —r)
9 |{u |10 | 34 Tﬁ@\\ T }zﬁ 1.9 5.2 4.5
10 |® |6 |21 | 115 |0.82 | 2.1 2.6 b 5.4
N 10 10
Mean 2.61 4.79
S.D. 0.44 0.50
S.E.M. 0.14 0.16
Range 1,9- 3.3 4,0=5.4
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Table 8. Urinary 17-OHCS and 17-KS in patients with nephrotic syndrome
receiving oral prednisolone 4 mg/kg/day once every other day.
(or the average doses of 2 mg/kg/day ) The study had been

carried out after 2 months of therapy in all patients.

No | Sex [Age |[Weight | Height [Surface| 17-01CS | 17-0HCS 17-KS 17-~KS
(0) | (kg) | (cm) |area(n] |(ng/24hr)(mg/uf24hr) | (mg/26hr)|(mg/mf24hr)
1 | F |6 20 99.5 | 0.76 4.1 1 5.4 6.2 8.2
2 | M |6 21.5 | 117 | 0.83 4.3 5.2 6.4 7.7
3 | M |8 26 123 | 0.94 4,7 5.0 6.6 7.0
4 | M |6 19 100 {0.74 3.8 5.1 6.0 8.1
5 | M |8 37 120 11,15 5.2 4.5 6.9 6.0
6 | M |9 35 138 15 5.4 4.7 6.7 5.8
7 | M |6 19 132/ N 08204  4a2 5.1 5.8 7.1
8 | M |6 21.1 | ¥4/ o082 4.3 5.2 5.6 6.8
9 F |2 9 88 / 1.0.47 3.6 7.7 4,7 10.0
10 | F |2 10,5 | 68 0.47 3.4 7,2 4,2 8,9
11| F |2 8 107 |0.47 3.0 6.4 4.5 9.6
12 | F |2 11 |66 |0.47 3.2 6.8 4.3 9.1
13,. 2 N ! -\ 1_. - ~ ~ -
14 | M |13 | 40 10 [1.25 5.6 4.5 6.9 5.5
15 | M |15 | 44 140 11 1.33 579 4.4 7.0 5.3
16 | M |8 27 124 -1 0.96 46 4,8 6.4 6.7
17 | u |7 23 123 | 0.8 4.5 5.4 5.9 7.0
18 | M |6 22 102 |0.82 4.3 5.2 5,7 7.0
19 | M |6 22 120 |[0.85 A 5.2 6.0 751
20 | M |5 18 110 |0.74 3.6 4.9 4.8 6.5
21 | M |9 30 134 | 1.04 4.9 4.7 6.5 6.3
22 | F |6 20 110 [0.78 4.1 5.3 6.1 7.8
23 | F |3 29 130 |1.00 4.8 4.8 5.9 5.9
N 22 22
Mean 5.34 725
S.D. 0.89 1.31
S.E.M. 0.19 0.28
Range 4,4-7,7 5.3-10,0

* No. 13 died
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8. Urinary l7-hydroxycorticosteroids and 17-ketcsteroids in patients

with rheumatic heart disease

Urinary 1l7-hydroxycorticosteroids and l17-ketosteroids in 14
rheumatic heart‘disease treated with different doses interpreted as
times of the physiologic doses are shown in Table 9. All patients
received prednisolone every day in 3-4 divided doses for 30 days.

There were significantly reversed relationships between the
doses of prednisolone and 17-hydroxycorticosteroids (p€0.001) and

17-ketosteroids (p(0.00l);és shown in Figures 8 and 9.



Table 9. The correlation between doses of the steroid and urinary 17-OHCS and 17-KS in 14 patients
with rheumatic heart disease treated with different doses interpreted as times of the
physiologic doses. All patients received oral prednisolone every day in 3-4 divided doses
for 30 days.

No iSex |Age | Weight{Height|Surface | Doses related 17-0HCS | 17-0HCS 17-KS 17-KS

(yr)} (kg) | (cm) area(mz) to physiologie| (mg/24hr) (mg/m2/24hr) (mg/24hr) (mg/m2/24hr)

, doses*' _ _

1 |M |9 | 3 143 1.08 | X 3~ /times 4.5 4.2 7.3 7+1
2 |M |7 | 24 131.5 0.92 | x/3///ftimes 3s3 3.6 6.3 6.9
3 6 | 22.6| 130 0.88 | '3 // ‘times 2.8 3.2 5.8 6.6
4 F 7 23 124 0.84 X/ 7.5 ‘;iﬁes 2«2 236 4.9 5.8
5 M 8 28 127 1.00 x /7 /5 “times 25D 24 e 2 5.2
6 M 5 15 107 0.66 x ]9 tites 135 23 37 5.6
7 |n |6 | 20 | 10| 0.78 | x 7.5 wimes | 2.1 5.7 4.2 5.4
8 M 9 31 134 1.06 x 10 times 1.8 B 154 3.6 3.4
9 7 24 121! 0.90 {ax~10 times | 1.6 1.8 32 3.6
10 8 28 125 0.98 x 12.5 times | 1 iz 2 245 2.5
11 3 29 129 1.00 x 12.5 times 50 1.0 2.6 2.6
12 | M 9 30 134 1.04 x 12,5 times Kol 153 2:2 2.1
13 5 16 105 0.68 x 15 times 0.6 09 150 1.6
| 14 13| 36 144 1.22 x 15 times 0.4 0.3 1.6 1.3

Mean + S.D. of 3 times 3.67 4+ 0.50 6.87 i_OQZSJ

Mean + S.D. of 7.5 times 253 % D:17 5.5 + 0.26

Mean + S.D. of 10 times 1.75 + 0.07 3.5 +0.14

Mean + S.D. of 12.5 times 1.17 + 0.15 2.4 ;-0.26

Mean + 5.D. of 15 times 0.6 + 0.42 1.45 ;j0.21

The physi i c
e physiclogic dose of cortisol is 15-20 me/m2/24hr (or 3-4 mg of prednisolone/m2/24hr)

%S
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Fig. 8 Correlation between the doses of

prednisolone and urinay |7-0OHCS
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Fig.9 Correlation between the doses of
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A prednisolone and urinary 17-KS
7- ° n=14
: y = 7.816-0.104 X
r = -0.938
N p <0.001
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9. Urinary l7-hydroxycorticosteroids and 17-ketosteroids in patients

with rheumatoid arthritis

Urinary l7-hydroxycorticosteroids and 17-ketosteroids in 10
rheumatoid arthritis receiving oral prednisolone approximately 5 times
of the physiologic doses every day in 3-4 divided doses with various
durations of therapy are shown in Table 10.

There were significantly reversed relationships between the
duration of therapy and urinary 17-hydroxycorticosteroids (p<0.001) and

17-ketosteroids (p<0.001) as illus€trated in Figures 10 and 11.



Table 10. Urinary 17-OHCS and 17-KS in patients with rheumatoid arthritis receiving oral prednisclone
approximately 5 times of the physiologic doses every day in 3-4 dtvided doses with variaus

durations of therapy.

No |Sex | Age Duration| Weight | Height Surface 17-0HCS 17-0HCS 17-KS 17-¥S
(yr) (mo) (kg) l(Fm?’”f‘éiféffmZ) (mg/24hr)(mg/m%24hr) (mg /24t 1) (mg/m2/24hr)
15 M [ 5 20 = = 2.9 3.6 3.9 4,92 -
2 M g 5 25 2.7 23 5.0 4.2
3 ot 6 5 19 22 2.9 3.0 4.0
4 F 13 S 36 1.8 a5 4.4 3.6
5 M 6 9 19 14 1.8 3.9 3.8
6 | F | 7 5 23 1.4 1.6 2.8 3.2
7 F 9 12 23 ‘ 0.9 0.9 2.6 255
g | F | 10 12 32 B oy 0.7 0.6 2.5 2.3
9 | ¥ | 13 12 36 iaae—t 3007 o4 0.3 253 1.9
w|x| o9 12 30 ““{\130\___/1‘0((1{J 0.2 0.2 1.8 i3
fiean + S.D. of 5 months 2.93 + 0.6 4.37 + 0.47
tieen + S.D. of 2 months 163 # 0,13 3.53 + 0.31
Meam + SVD. of 12 'months - 0.5 + 0.32 21, % 0.37

86
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i-ig. 10 Correlation between the durafion of

therapy and urinary |7- OHCS

n=10

y = 4.699-0.348X
o r =-0.945

p <0.00I
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Fig. Il Correlation between the duration of
therapy and urinay I7-KS

n =10
y = 6.124-0.324 X
r =-0.925

p < 0.00I
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