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GROWTH HORMONE (GH) DEFICIENCY ASSOCIATED WITH 
CRANIAL RADIATION I N  ACUTE LYMPHOCYTIC LEUKEMIA (ALL) 
Gertrude Costin,.Univ. So. C a l i f . ,  Sch. of Med., 0 4 3 4  Chlldrens  . Hosp. of L.A., Dept. of Ped., Los Angeles. 

Th i r t een  longterm su rv ivo r s  of ALL, 8 males and 5 
females, 9-17 y r s  of age,  t r e a t e d  with chemotherapy 

and cranio-spinal  r a d i a t i o n  (1800-2500 r a d s )  were evaluated f o r  
GH def ic iency.  P a t i e n t s  ( p t s )  were separated based on t h e i r  
s t imu la t ed  GH l e v e l s  (SGH) i n t o  cjroup 1, SGH > 10 ng/ml and group 
2, SGH < 10 ng/ml. A l l  p t s  i n  group 1 and 8 p t s  i n  group 2 were 
pube r t a l .  Anthropometric and l abo ra to ry  d a t a  a r e  i nd ica t ed  i n  
Table. 

Group 1 (n=5) Group 2 (n=8) P value  
Age ( y r )  13.7 + 0.6 12.8 + 0.7 NS 
Growth r a t e  cm/yr 3.6 + 0.5 4.4 + 0.3 NS 
Height (SDS) -1.8 + 0.2 -1.5 + 0.4 NS 
Midparental h t .  169.3 + 3.4 170.4 2.1 NS 
SGH (ng/ml) 16.8 + 4.5 5.9 + 1 .0  < O .  025 
24-hr GHC (ng/ml) 3.2 + 0.3 (n=3) 1 .7  + 0.1 (n=6) <0.0005 
Sleep GI1 peak 21.2 + 7.0 (n=3) 7 .1  + 1.4  (n=6) <0.025 
SmC (U/ml) 1 .3  + 0.3 0.8 + 0.2 NS 
GHC=GH concentra t ion;  SDS=standard dev ia t ion  sco re ,  h t .=he igh t  
The 24-hr GHC c o r r e l a t e d  s i g n i f i c a n t l y  with s l e e p  GH peak, SGH 
and gonadal s t e r o i d  l e v e l  b u t  no t  wi th  Sm C, growth v e l o c i t y ,  
t o t a l  r ads  o r  age a t  t ime of r a d i a t i o n .  
CONCLUSIONS: 1. Complete o r  p a r t i a l  GH de f i c i ency  occurred i n  60% 
of p t s  t r e a t e d  wi th  c r a n i a l  r a d i a t i o n ,  2. Puberty a s soc ia t ed  
growth s p u r t  masked t h e  dec l ine  i n  growth v e l o c i t y  due t o  GI3 
de f i c i ency ,  and 3. The s e v e r i t y  of growth r e t a r d a t i o n  d i d  no t  
c o r r e l a t e  wi th  GH re se rve  suggest ing t h a t  s p i n a l  r a d i a t i o n  had a 
s i g n i f i c a n t  d e l e t e r i o u s  e f f e c t  on s t a t u r e .  

SOMATMEDIN-C/I NSULIN-LIKE G R O W T H  FACTORS I (Sm- 
CIIGF-1) A N D  IGF-11 mRNAs DlRING L U N G  DEVELOPMENT ~ - - . . . . . .. . . 
I N  THE RAT. Marsha L .  Daven o r t ,  A.Jose h DIErcole, A437 J a n e  C .  Azizkhan a n d  P. K:y Lund . G i v e n i t y  of 
N o r t - h a t  Chapel Hi1 1 ,  D e p a r t m e n t s  of 
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Sm-C/IGF-I and IGF-I1 a r e  p e p t i d e  mitogens  t h a t  a r e  syn- 
thes ized i n  mul t ip le  organs and a r e  implicated i n  regula t ion of 
organ growth. To inves t iga t e  t h e  ontogeny of t h e i r  s y n t h e s i s  
d u r i n g  lung development,  Northern and dot b lot  hybr idizat ions  
were performed on poly(A+)RNAs f r an  lungs of f e t a l  r a t s  a t  16,  
17 ,  19 ,  and 21 days ges t a t ion  and pos tna t a l ly  a t  0, 1, 2, 3-4, 
6-7, ID, 14, 21, 28 and >50 days. A 3 2 ~ - l a b e l l e d  r a t  Sm-C/IGF- 
I genanic fragment, a mouse Sm-CIIGF-I cDNA, and a human IGF-I1 
cDNA were used a s  p robes .  These a n a l y s e s  r e v e a l e d  t h a t  t h e  
abundance of t o t a l  Sm-CIIGF-I mRNA i s  1.5 t o  2.5-fold higher  i n  
lungs of f e t a l  t h a n  p o s t n a t a l  an ima l s  and t h a t  m u l t i p l e  Sm- 
C/IGF-I m R N A  s p e c i e s  of estimated sizes 7.5, 4.7, 1.7 and 1.2 
kb a r e  observed a t  every age examined. For IGF-11, a high abun-  
dance  of t o t a l  h y b r i d i z i n g  m R N A  i s  found i n  f e t a l  lung; i t  
r ap id ly  dec l ines  i n  t h e  f i r s t  week a f t e r  b i r t h  t o  a p l a t e a u  
t h a t  i s  2 0 - f o l d  l e s s  than i n  t h e  f e tus .  Multiple lung IGF-I1 
mRNAs of 4.7, 3.9, 2.2, 1.75 and 1 .2  kb a r e  obse rved .  In t h e  
f e t a l  and immediate postnatal periods, the 4.7 and 3.9 k b  rrRNAs 
a r e  predaninant.  By one week p o s t n a t a l l y ,  t h e  2.2kb m R N A  i s  
i n c r e a s e d  i n  r e l a t i v e  abundance and t h e  1.2 kb mRNA i s  not 
de t ec t ed .  These da t a  suggest syn thes i s  of Sm-CIIGF-I and IGF- 
I 1  t h r o u g h o u t  lung o rganogenes i s .  The abundance of mRNA f o r  
each pept ide  i s  developmentally r egu la t ed ,  and f o r  IGF-I1 t h e  
developmental s tage may determine t h e  mRNA spec i e s  expressed. 
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suppressed plasma r e n i n  (PRA) (<ZO ng /d l /h r )  was s tudied.  I n i t i a l  We s tud ied  the v a r i a t i o n  i n  plasma Sm-C i n  un res t r a ined ,  can- 
random serum and u r ine  a ldosterone ( ~ l d o )  were 19 ug /d l  and 11 nula ted r a t s .  Six  rats were sampled every 15 min for  6 hr, and 5 
ng/dl .  Ant ihyper tensive  therapy and potassium supplementation r a t s  were sampled every 2 hr f o r  36 hr. Plasma was assayed for  
were begun. Resu l t s  of dexamethasone (Dex) suppress ion,  ACTH Sm-C ( R I A )  before  and a f t e r  acid-ethanol e x t r a c t i o n  ( A E ) ,  and f o r  
s t imu la t ion  and ad rena l  ve in  sampling a r e  i nd ica t ed  i n  Table. growth hormone (GH). A €  increased t h e  immunoreactivity o f  Sm-C 

SERUM 24HR URINE 
ALDO 18-OHB B DOC P PRA ALDO 

ng /d l  ug /d l  ng /d l /h r  ng /d l  
BASAL 94 286 1,107 18 15.6 <20 27 
DEX 96 HR 40 177 218 6 1.6 68 2 R . . - - 
ACTH 8 HR 27 199 1,360 56 20.9 <20 204 
LT ADRENAL 3100 10.010 13.000 1024 87.0 
RT ADRENAL 141 -635 171400 1176 196.0 
B, co r t i cos t e rone ;  DOC, Deoxycorticosterone; F,  C o r t i s o l .  
The p a r t i a l  suppress ion of Aldo by Dex and s t imu la t ion  by ACTH 
suggested hype rp la s i a ;  however, t he  Daradoxical dec l ine  i n  Aldo - - .~ . 

with upr ight  pos tu re  suggested a tumor. Adrenal venography indi-  
ca t ed  an enlarged l e f t  ad rena l  not  confirmed by computed tomo- 
graphy. Because spi ronolactone f a i l e d  t o  c o r r e c t  hyper tension,  a 
l e f t  adrenalectomy was performed which revealed macronodular 
hype rp la s i a .  Af t e r  surgery,  hyper tension im~roved  a lone wi th  

i n  hepar inized rat plasma and i n  f r e sh lx -co l l ec t ed  serum 3-fold. 
A E  had no e f f e c t  on serum s to red  a t  -20 C.)4 wks,  which had 
comparable potency t o  A E  serum and A E  plasma. In r a t s  s a m ~ l e d  
every 15 min, GH showed high amplitude, l i g h t  en t r a ined  puises  
every 3.3 + 0.15 (SEM) hr. By visual  i n spec t ion ,  there were no 
pulses  of %c. We f u r t h e r  analyzed the da t a  w i t h  2 computer 
a lgor i thms designed t o  d e t e c t  hormone pulses. O f  the 5 Sm-C 
pulses  i d e n t i f i e d  by both programs i n  unextracted plasma, only  1 
was a l s o  i d e n t i f i e d  i n  the corresponding A E  plasma. When both 
pulse detection methods were appl ied t o  t h e  da t a  from both unex- 
t r a c t e d  and AE plasma from a l l  6 rats,  no pu l se s  were i d e n t i f i e d  
i n  10 of the 24 s e r i e s  of  measurements. In 19 i d e n t i c a l  di?,utions 

of a s i n g l e  serum sample, one program i d e n t i f i e d  2 "pu l se s ,  and 
the other, none. In rats sampled every 2 hr f o r  36 hr, there was 
no ep i sod ic  f l u c t u a t i o n  of Sm-C. T h u s ,  t h e r e  i s  l i t t l e  evidence 
for ep i sod ic  r e l e a s e  of Sm-C i n t o  hlood, e i t h e r  a s  ou l sa t ions  . . . . . . - - - , - . ~  

normal izat ion of biochemi-cal a i d  hormonal abnormal i t ies .  Adrenal en t r a ined  t o  l i g h t  Or t o  feeding cycles .  Sm-C measbrements made 
ve in  sampling was the  most u s e f u l  t e s t  i n  determining t h e  on s i n g l e  blood samples from normal animals r e l i a b l y  r e f l e c t  Sm-C 
e t io logy  of hyperaldosteronism. ~ ~ f l ~ e f l t r a t i ~ n ~  over  the course  of 24 hr. 
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To determine whether a c o r r e l a t i o n  e x i s t s  between 
he igh t  and t h e  q u a n t i t y  of growth hormone (GH) sec re -  

t e d  dur ing physiologic  cond i t i ons ,  we measured 24-hr GH concen- 
tration(GRC1in 29 non-obese, normal s t a t u r e d  s u b j e c t s ,  16 males, 
13  females, 7-18 y r s .  Resul ts  (mean + SE) a r e  i nd ica t ed  i n  Table. 

PREPUBERTAL (n=16) PUBERTAL (n=13 ) P-value 
HEIGHT (SDS) * -0.1 + 0.2 t 0 . l  5 0.2 NS 
24-HR GHC (ng/ml) 3.3 + 0.3 4.4 5 0.5 < 0.05 
GHC WAKEFUL llRS 2.0 + 0.2 3.8 2 0.5 < 0.005 
GHC SLEEP BRS 6.0 + 0 . 7  5.7 + 0.7 NS 
SLEEP PEAK GH 18.7 + 3.6 17.7 + 1 .8  NS 
NO PULSES>Sng/ml 2.8 + 0.4 4.9 + 0.3  < 0.0005 
SMC U/ml 0.9 + 0 . 1  1.9 5 0.1 < 0.0005 
SDS*, s tandard dev ia t ion  sco re  
The d a t a  i n d i c a t e s  t h a t  i n  normal s t a t u r e d  s u b j e c t s ,  1 )  24-hr GHC 
ranges  from 2.1 t o  6.2ng/ml, which ove r l aps  wi th  va lues  r epor t ed  
i n  hypopi tui tar ism,  2) GHC dur ing s l e e p  i s  s i g n i f i c a n t l y  g r e a t e r  
than dur ing wakeful h r s  and c o r r e l a t e s  we l l  with 24-hr GHC (pc.01) 
3) The puber ty  a s soc ia t ed  inc rease  i n  24-hr GHC r e s u l t s  from an 
inc rease  i n  GHC dur ing wakeful h r s ,  4 )  GBC does no t  c o r r e l a t e  
wi th  height(SDS),  age,  SmC o r  midparenta l  he igh t ,  b u t  c o r r e l a t e s  
i nve r se ly  with weight(SDS) and bone age i n  pube r t a l  s u b j e c t s  only  
and 5) SmC c o r r e l a t e s  with age,  bone age and sexual  s t a g e  (p<.01) .  
I N  CONCLUSION: In  normally growing s u b j e c t s ,  s t a t u r e  does no t  
appear t o  be determined by t h e  amount of GH o r  SmC, b u t  by gene- 
t i c  i n f luences ,  including perhaps  responsiveness  t o  growth f a c t o r s .  

Adrenal v e i n  a l d o  (na/dl) AF'A ( 1 5 v h )  UIFR (1Gvh l  
ipsilateral 14,733 5,795 
c o n t r a l a t e r a l  15.4 107 
low ?X 11.4 8 9 
p e r i p h e r a l  21.0 62 

Our f a t i e n t  wi th .an a d e n m  (APA) , similar t o  o t h e r s  ( W u l y  et  
980 P e d l a t r l c s  65.605 had conp le t e  a l d o  s u p  resslon in ti% 

g n t r a l a t e r a l  adrenai, wAereas p a t i e n t s  w i th  &HA mlntained 
n o w 1  awe f n  t h e  c o n t r a l a t e r a l  adrenal .  
Conclusion. Abnormal ly  e l e v a t e d  u n i l a t e r a l  a d r e n a l  v e i n  
a o s  erone when c o n c u r r e n t  w i t h  normal a d r e n a l  v e i n  
d$ost$rone & n t r a l a t e r a l l y ,  should  s t r o n g l y  sugges t  unilateral 
hype rp la s l a  r a t h e r  t h a n  a d e n m .  

Fur the r ,  GH de f i c i ency  cannot be diagnosed s o l e l y  by 24-hr GHC. 
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