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Udenf r i end  ~. 1 un i t  of D B H  is the  a m o u n t  of enzyme 
ca ta lyz ing  the  ox ida t ion  of 1 txmole of t y r amin e  to 
oc topamine ,  in 1 min incuba t ion  a t  37~ The blood 
samples  t aken  before and af ter  t r e a t m e n t  were processed 
and  analyzed s imul taneously .  
Results. Dt3H ac t iv i ty  values  before and  af ter  ECT were 
similar:  when  p lo t t ed  one agains t  the  other,  a s t ra igh t  
regression line wi th  a slope of 45 ~ resul ted  (figure). In  
t he  few pa t i en t s  examined  more  t h a n  once, the  changes  
in D B H  levels f rom one ECT to the  n e x t  were small  
and  no t  cons i s ten t  in direct ion.  
Discussion. Our results  show t h a t  ECT does no t  e levate  
D B H  ac t iv i ty  in the  blood, and p r e s u m a b l y  does not  
increase s y m p a t h e t i c  tone.  Most of our pa t i en t s  have  
been  t r ea t ed  wi th  drugs when the  ECT were performed.  I t  
seems unlikely t h a t  these  drugs  could inh ib i t  s y m p a t h e t i c  
ac t iva t ion .  The 2 pa t i en t s  who were no t  receiving any  

drugs also have  no t  d e m o n s t r a t e d  any  e levat ion of D B H  
ac t iv i ty  a f te r  any  of the  4 indiv idual  ECT sessions. 
There  is ample  evidence t h a t  ECT increases noradrenerg ic  
ac t iv i ty  wi th in  the  cent ra l  nervous  sys tem 4. Our resul ts  
suggest  t h a t  th is  ac t iva t ion  does no t  occur in the  per iph-  
ery. By  analogy,  i t  m a y  be concluded t h a t  spon taneous  
g rand-mal  seizures do no t  ac t iva te  s y m p a t h e t i c  p a t h w a y s  
directly.  This  m a y  be due to the  fact  t h a t  card iovascular  
cont ro l  is exe r t ed  by  s t ruc tu res  low in the  b ra in  s tem,  
a t  least  in t he  unconscious state.  On the  o the r  hand ,  
r e sp i ra to ry  func t ion  is affected by  bo th  spon taneous  
g rand-ma l  seizures and  ECT. The reason for the  re la t ive  
vu lnerab i l i ty  of the  resp i ra to ry  contro l  sys t em is no t  
clear. In  any  case, whenever  b rea th ing  is affected,  sym-  
pa the t i c  tone  m a y  be changed secondari ly.  

6 T. Nagatsu and S. Udenfriend, Clin. Chem. 18, 980 (1972). 
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Summary. Effec t  of p reopera t ive  stress on serum cholesterol  level in 65 pa t i en t s  of d i f ferent  age groups in a surgical  
ward,  has  been studied.  In all age groups,  s ta t i s t ica l ly  s ignif icant  rise of cholesterol  in serum preopera t ive ly  was 
not iced  as compared  wi th  serum cholesterol  level a t  the  t ime of d ischarge f rom hospital .  The preopera t ive  rise of 
cholesterol  var ied f rom 39 to 56.9~ in this  series. These f indings suppor t  previous  repor ts  of the  effect  of men ta l  tens ion 
on serum cholesterol  level. 

Chronic exposure  of man  to various emot iona l  s t ressors  
leads to increased p lasma concen t ra t ion  of cholesterol2 8. 
Selye 9 has descr ibed a biphasic  response of serum 
cholesterol  and lipids in his general  adap t a t i on  syndrome.  
Beischer  10 failed to find any  signif icant  change in serum 
cholesterol ,  phosphol ipids ,  and l ipoproteins  following the  
sub jec t ' s  first  experience of h u m a n  centr i fuge ride, or 
the  exper ience of s imula ted  failure of low pressure  
chamber .  Mann and Whi te  n concluded t h a t  exper imenta l  
s tress resul ted in lowering of blood cholesterol  in dogs and 
rats.  Carlson et  al. 12 observed increase in p lasma-free  
f a t t y  acids and re la t ively  lesser a l te ra t ions  in cholesterol,  
and  phosphol ip ids  in men  dur ing  exper imen ta l ly  induced 
emot iona l  stress. Kyle  et al. 1~ observed lowering of serum 
cholesterol  levels pos t -opera t ive ly  as compared  wi th  
the i r  cont ro l  values. In view of these  observed discrep- 
ancies in serum cholesterol  values in response  to men ta l  
tension,  it  was of in te res t  to s tudy  the  se rum cholesterol  
levels in pa t i en t s  subjec ted  to p reopera t ive  (i.e. psycho-  
logical) stress. 

Material and methods. Subjec ts  selected for p reopera t ive  
stress inves t iga t ion  were f rom surgical wards.  Pa t i en t s  
suspected  clinically of l ipid-cholesterol  metabol ic  dis- 
orders  and conf i rmed by  biochemical  inves t iga t ions  were 
discarded.  Subjects  were classified into 5 groups according 
to the i r  age. Group A comprized of pa t i en t s  age 11-20, 
group B of age 21-30, group C of age 31-40, group D of age 
41-50, and group E of age 51-60. For  each pa t ien t ,  serum 
cholesterol  was e s t ima ted  on 4 occasions. 1. On the  day  of 
admiss ion  (morning fas t ing sample  be tween  08.30 and 
09.00 h). 2. On the  day  of opera t ion  jus t  before adminis  
te r ing  anaesthesia .  3. Pos tope ra t ive ly  af ter  the  effect  of 
anaes thes ia  is over  (usually be tween  16.0 and 16.30 h). 
4. On the  day  of d ischarge (morning fas t ing sample  
be tween  08.30 and 09.00 h). 

No ant i -s t ress  drugs were adminis te red .  At rop ine  was 
given to pa t i en t s  who were opera ted  under  general  
anaesthesia .  Tota l  cholesterol  was de t e rmined  according 
to me t h o d  of Zak 14. Means and s t an d a rd  error  were 
calculated and results  were compared  for s ta t i s t ica l  
significance by  means  of paired ' t '  test .  
Results. The resul ts  recorded in the  tables  clearly indicate  
a def ini te  pa t t e rn ,  such as rise of serum cholesterol ,  r ight  
f rom the day  of admission,  reaching its peak  preopera-  
t ively,  i.e. on the  day  of operat ion,  falling to a lower 
level pos t -opera t ive ly  and reaching the  m i n i m u m  on the  
day  of discharge.  Preopera t ive  rise of cholesterol  in all 
age groups is s ta t i s t ica l ly  significant.  Pe rcen tage  rise 
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Effect of preoperative stress on serum cholesterol in surgical patients 

Age group SerUm cholesterol in mg (%) 
and On Pre- Post- On 
number of admission operative operative discharge 
subjects (O. A.) (Pre. op.) (p. o.) (O. D.) 

A 11-20 years 152.8 I77.14 148.85 123.71 
(n = 7) 4- 12.7 =E 13.57 -4- 7.39 i 8.25 

B 21-30 years 151.33 178.60 155.10 127.66 
(n = 30) -4- 7.35 -1- 8.96 4- 7.93 4- 6.42 

C 31-40 years 159.21 182.93 153.93 130.93 
(n = 14) q- 13.22 :t= 15.91 • 12.51 • 9.98 

D 41-50 years 157.22 192.11 163.77 122.44 
(n = 9) 4- 12.21 4- 12.87 4- 12.96 4- 12.27 

E 51-60 years 140.8 176.2 134.6 122.8 
(n = 5) 4- 20.2 • 17.75 -4- 15.96 -4- 21.4 

Statistical analysis (Paired t-t test) 
Mean values =L SE. 

AgeO.D. O.D. O.A. Pre.op. O.D. 
gr. vs. vs. vs. vs. vs. 

O.A. Pre.op. Pre.op. P.O. P.O. 

A t=3.86 t=5.257 t=3.37 t=2.44 t=3.73 
p<0.01** p<0.01** p<0.05* p<0.05* p<0.01** 

B t=5.49 t=7.54 t=12.44 t=6.23 t=6.69 
p<0.001*** p<0.001*** p<0.001"** p<0.001*** p<0.001*** 

C t = 3.83 t = 5.68 t=4.8 t=4.93 t=5.35 
p<0.01** p<0.001*** p<0.001*** p<0.001*** p<0.001"** 

D t=4.05 t=8.30 t=5.2 t=4.81 t=4.9 
p<0.01** p<0.001"** p<0.001*** p<0.01** p<0.01** 

E t=1.67 t =4.98 t=3.24 t=4.07 t=2.92 
p < l  NS p<0.01** p<0.05" p<0.05* p<0.05* 

NS = not significant; *significant; **very significant; ***highly 
significant. 
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of se rum cholesterol  level was 43.5, 39.9, 39.0, 56.9 and  
43.4 in age groups A, B, C, D, E respect ively .  E x a m i n a t i o n  
of resul ts  also indica tes  rise of se rum cholesterol  level on 
the  d a y  of admiss ion as compared  wi th  t h a t  on the  d a y  of 
d ischarge in all age groups  except  group E. Pos t -opera t ive ly  
there  is a cons i s t an t  fall in se rum cholesterol  level a l though  
it is still  s ignif icant ly  h igher  t h a n  t h a t  on the  d a y  of 
discharge.  Cholesterol  level a t  the  t ime  of discharge f rom 
hospi ta l  served as contro l  value.  
Discussion. E x a m i n a t i o n  of se rum cholesterol  l eve l  a t  the  
t ime of d ischarge for all age groups  in th is  series reveals  
low values.  Observed low serum cholesterol  levels can be 
a t t r i b u t e d  to the  fact  t h a t  ma jo r i t y  of pa t i en t s  a t t e n d i n g  
Civil Hospi ta l  for t r e a t m e n t  purposes  belonged to low 
socioeconomic group.  Pa t i en t s  were found  to be ma in ly  
vege ta r i an  and subsis t ing on low d ie ta ry  cholesterol  
intake.  E leva t ed  se rum cholesterol  levels on the  d a y  of 
admiss ion as compared  wi th  t h a t  on the  day  of d ischarge 
indicate  the  t r a u m a t i c  effect  of hospi ta l iza t ion.  S ta t i s t i -  
cally ins ignif icant  rise of cholesterol  in group E on the  day 
of admiss ion  as compared  wi th  t h a t  on the  day  of dis- 
charge revealed  b y  paired t - tes t ,  suggests  be t t e r  men ta l  
preparedness .  However ,  p reopera t ive ly  there  is a s ta t i s t i -  
cally s ignif icant  rise of se rum cholesterol  as compared  
wi th  t h a t  on the  day  of admission.  

This  clearly shows t h a t  p reopera t ive  an x i e t y  and  fear 
remain  the  same in all age groups.  The p lasma  cholesterol  
normal ly  vary ing  be tween  150 and 250 mg per  cen t  is 
known to  be inf luenced by  factors  like diet ,  age, hormones ,  
genet ic  predisposi t ion,  emot iona l  condi t ions  and  phys ica l  
act ivi t ies  is. Inves t iga t ions  of f luc tua t ions  of cholesterol  
level depend ing  upon the  t ime of the  day,  have  also been 
repor ted  le, 17. Pa t i en t s  of th is  series were opera ted  wi th in  
1 or 2 days  of admission.  Hosp i ta l  d ie t  on which  they  
subs is ted  was vege ta r ian  and  of low fa t -choles terol  
con ten t .  D ie ta ry  cholesterol  takes  several  days  to equil- 
ibra te  wi th  cholesterol  in p l a sma  and  several  weeks to 
equi l ibra te  wi th  t issue cholesterol  18. D e t e rmi n a t i o n  of 
cholesterol  level in serum of the  pa t i en t s  af ter  recovery  
was carr ied ou t  by  collecting blood samples  a t  same hour  
as col lected on the  opera t ion  day.  This  revealed f luctua-  
t ion of the  order  of 2 to 3~o which  conf i rms t h a t  the  
observed  rise of cholesterol  in th is  series is def in i te ly  due 
to p reopera t ive  stress only. Rise of se rum cholesterol  level 
in p reopera t ive  stress can be due to increased s y m p a t h e t i c  
ac t iv i ty -ca techo lamine  secret ion resul t ing in increased 
' V L D L '  secret ion by  liver, involving ex t ra  t r ig lycer ide  and 
cholesterol  o u t p u t  into circulat ion la. In  th is  series there  
was no p a t i en t  w i th  renal  impa i rmen t ,  the  condi t ion  
which  is known to resul t  in e levated  p lasma  cholesterol  
level. P re sen t  inves t iga t ion  clearly indicates  the  signi- 
f icance of p reopera t ive  p lasma  cholesterol  rise as a s imple 
useful guide in assessment  of stress.  
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Summary. None of the  ex t rac t s  and  cul ture  f i l t rates  f rom g rowth  of 9 races of Phytophthora in/estans on l iving p o t a to  
t issue and  po t a to  dext rose  b r o t h  are toxic  to chick embryos .  Chloroform ex t rac t s  of 4 out  of 10 isolates of Alternaria 
solani grown on po ta to  dex t rose  b r o t h  showed some tox ic i ty  to  chick embryos .  

U n d e r  ideal condi t ions  p o t a t o  tubers  are per fec t ly  defects  such as anencephMy and  spina  bif ida have  been 
harmless  and  fi t  for h u m a n  consumpt ion ,  however ,  t hey  a t t r i b u t e d  to unident i f ied  subs tances  in b l ighted  po ta -  
do con ta in  t races  of toxic  compounds .  Some of the  toes  2. However ,  ra t s  fed b l ighted  p o t a t o  mater ia l  have  
ident i f ied toxic  compounds  include glycoalkaloids.  Bir th  failed to  show such mal fo rmat ions  a-e. Tes t ing  of bl ighted,  


