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A lectin in Nemopanthus mucronatus to papain treated porcine erythrocytes 

C. S. Tumosa  

Philadelphia Police Laboratory, Franklin Square, Philadelphia (Pennsylvania 19106, USA), 12April  1977 

Summary. E x t r a c t s  of t he  m o u n t a i n  holly, Nemopanthus mucronatus, con ta ined  an agglutin~n to  papa in  t r ea t ed  
porc ine  e ry th rocy t e s  bu t  no t  un t r ea t ed  or neuramin idase  t r ea ted  cells. H u m a n  e ry th rocy te s  s imilar ly t r ea t ed  did no t  
react .  

P l a n t  agglut in ins  or lect ins have  been used to de t e rmine  
h u m a n  and  an imal  blood group factors  1, 2, to d i f fe rent ia te  
var ious  species of animals  a and  to examine  the  s t ruc tu re  
of the  red cell 1,4. Several  new lectins react ing wi th  
r ecep to r  sites uncovered  by  the  act ion of enzymes  have  
e x p a n d e d  the  tools  avai lable  to p robe  the  sub-surface  
g e o m e t r y  of cells 5-8. 
A lect in was found in the  dr ied  frui t  of the  m o u n t a i n  
holly, Nemopanthus mucronatus, which  agg lu t ina ted  
papa in  t r ea t ed  porcine e ry th rocy t e s  to a t i te r  of 1/16 b u t  
which  did no t  agglu t ina te  un t r ea t ed  or neuramin idase  
t r e a t ed  cells. H u m a n  e ry th rocy t e s  of various ABO(H),  
MN and R H - H r  p h e n o t y p e s  did no t  reac t  if s imilar ly  
t r ea ted .  
The lectin f rom the  m o u n t a i n  ho l ly  appears  to  react  wi th  
a sub-surface  an t igen  on the  porcine e ry th rocy t e  which  
is no t  unb locked  by  the  release of sialic acid t h r o u g h  
neu ramin idase  t r e a t m e n t  b u t  which  is unblocked by  the  
p ro teo ly t i c  ef fect  of papa in  t r e a t m e n t .  
This  behav ior  indica tes  t h a t  the  recep tor  site for t he  
lect in  is no t  a t  t he  pe r iphe ry  of the  cell m e m b r a n e  since 
the  reduc t ion  of the  zeta  po ten t i a l  by  neuramin idase  

would have  a g rea te r  effect  on sites closer to  the  pe r iphe ry  
of the  cell t h a n  those  bur i ed  deeper.  The lect in becomes  
effective only  af ter  the  removal  of s ter ical ly h inder ing  
pro te ins  on the  cell m e m b r a n e  by  a pro teo ly t ic  enzyme.  
A similar r eac t iv i ty  has  been  no ted  be tween  the  Ama- 
ranthus caudatus lect in and  bovine  e ry t h ro cy t e s L  
The receptor  si te for the  lect in  is also d i f fe rent  f rom the  T 
an t igen  found  in m a n y  animal  species * and  inhibi t ion 
exper imen t s  w i th  simple sugars indicate  a glucose-like 
specificity. 
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Effects of various hormones and~drenalectomy on the levels oflamylase 
in'rat !pancreas and !parotid gland t 
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Summary. Dexamethasone ,  adrenocor t ico t rop ic  ho rmone  and  thy rox ine  increased the  amylase  act ivi t ies  in b o t h  the  
pancreas  and the  paro t id  gland of in fan t  rats.  Af ter  adrena lec tomy,  the  amylase  act ivi t ies  of t he  pancreas  and  paro t id  
g land  were abou t  half  the  contro l  levels, suggest ing t h a t  b o t h  glucoeort icoid and thy rox ine  are involved in main-  
t a in ing  the  amylase  act ivi t ies  in these organs.  

A d m i n i s t r a t i o n  of glucocort icoid to i m m a t u r e  ra ts  is 
k n o w n  to  include increase in the  levels of pancrea t i c  
amylase  or c h y m o t r y p s i n  f rom the  imma tu re  to t he  
m a t u r e  level ~-4. However ,  the  abil i t ies of ho rmones  o ther  
t h a n  glucocort icoid to  cause p r e m a t u r e  induc t ion  of 
panc rea t i c  or pa ro t id  amylase  in rats,  and the  effects  of 
t he  absence of glucocort icoids on th is  enzyme are un- 
known.  
Materials and methods. Donryu- s t r a in  ra ts  were used. 
H o r m o n e s  were in jec ted  s.c. on days  6, 7 and 8 af ter  b i r th .  
Amylase  act ivi t ies  in the  pancreas  and paro t id  gland were 
assayed  on days  8, 10, 13 and /o r  16 af ter  bir th .  The doses 
of ho rmones  in jec ted  per  g b .w t  per  d a y  were as follows: 
d e x a m e t h a s o n e ,  0.1 /xg; t e s tos t e rone  propionate ,  10 ~g; 
ad renocor t i co t rop ic  ho rmone  (ACTH), 80 m U ;  g rowth  
hormone ,  10 ~g; L- thyrox ine ,  10 ~g; insulin, 2 m U ;  and 
glucagon,  10 vg. Adrena l ec tomy  was per fo rmed  by  the  
pos te r io r  app roach  in i m m a t u r e  ra t s  (day 14 af ter  birth) 
( expe r imen t  1) and young  adu l t  ra ts  (day 40 af ter  bir th)  
( expe r imen t  2)5. The amylase  act ivi t ies  in the  pancreas  
and  pa ro t id  gland and the  se rum cor t icos terone level were 
assayed  4 and 12 days  af ter  adrena lec tomy.  Amylase  

ac t iv i ty  was assayed as descr ibed by  Ceska et  al. 6 and 
expressed as ~moles of mal tose  hydrol ized  per  min  a t  
37~ Serum cor t icos terone  was assayed by  compe t i t ive  
b inding  rad ioassay  as descr ibed by  Mu rp h y  7. 
Results and discussion. After  in ject ion of ACTH or 
d e x a m e t h a s o n e  ra ts  showed less increase in b .w t  t h a n  
control  ra t s  and,  a f te r  in ject ion of g rowth  hormone,  ra t s  
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Table 1. Effect of various hormones on pancreatic amylase activity (mean 4- SD) 

EXPERIENTIA 33/11 

Day after birth 
6 8 10 13 16 Adult 

30 4- 8 38 4- 13 50 • 26 82 4- 53 105 4- 47 298 4- 32 
170 • 81" 290 4- 80** 98 4- 85 108 4- 33 
108 4- 30* 205 4- 50** 86 4- 37 
83 4- 27* 201 4- 98 227 4- 25 123 • 13 

177 4- 21"** 203 4- 81" 211 4- 45** 111 4- 12 

Control 
Dexamethasone 
ACTH 
Thyroxine 
Dexamethasone 
and Thyroxine 

* p < 0.05; ** p < 0.01; *** p < 0.001. 

Table 2. Effect of various hormones on parotid amylase activity (Mean • SD) 

Day after birth 
6 8 10 13 16 Adult 

Control 3.0 -4- 0.8 2.6 4- 0.8 5.1 • 1.9 12.6 • 5.2 25.9 -/- 9.8 603 • 43 
Dexamethasone 12.4 4- 3.1"** 19.1 4- 5.4** 18.0 4- 3.1 32.1 4- 14.5 
ACTH 8.2 • 2.1"* 15.4 + 7.8* 13.0 4- 5.6 
Thyroxine 5.9 4- 1.7" 14.8 4- 4.2** 54.1 4- 17.2"* 23.2 4- 14.1 
Dexamethasone 
and Thyroxine 43.1 -t- 2.8** 10.8 4- 1.9"** 29.8 4- 4.1"** 48.9 q- 13.7"* 

* p < 0.05; ** p ~ 0.01; *** p ~ 0.001. 

gained s l ight ly  more  weigh t  t h a n  cont ro l  rats .  Other  
ho rmones  did no t  affect  increase in b .wt .  
D e x a m e t h a s o n e  increased the  amylase  ac t iv i ty  in the  
pancreas  and  paro t id  gland of i m m a t u r e  ra t s  4. Morpho-  
logically, pancrea t ic  ac inar  ceils of t r ea t ed  i m m a t u r e  ra ts  
showed more  increase in n u m b e r  of adu l t  t y p e  electron-  
dense  zymogen  granules  t h a n  those  of controls .  ACTH 
induced  increases in the  amylase  act ivi t ies  in the  2 organs,  
which  m a y  be due to  t he  s t imu la t ed  cor t icos terone  
(tables 1 and  2). 
Thyrox ine  induced  amylase  ac t iv i ty  in b o t h  the  pancreas  
a n d  pa ro t id  gland.  Yeh  and  Moog 8 found t h a t  t hy rox ine  
did no t  e levate  the  p lasma  cor t icos terone  level in hypo-  
physec tom ized  rats ,  and  c la imed t h a t  th is  effect  was inde- 
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Serum corticosterone and amylase activities after adrenalectomy. 
0 - - 0  Serum corticosterone level; A--A amylase activity of the 
pancreas; and I I - - l l  amylase activity of the parotid gland in 
adrenalectomized rats. O-- O Serum corticosterone level; &-- & 
amylase activity of the pancreas and O--[] amylase activity of 
parotid gland in control rats. Values are expressed as mean -t- SD 
in 3-4 experiments. More detailed data on the developmental change 
of serum corticosterone in controls were reported previously 11. 

p e n d e n t  of adrenocor t ica l  funct ion.  The effects of s imul-  
t aneous  admin i s t r a t i on  of t hy rox ine  and  d e x a m e t h a s o n e  
on the  pancreas  and  pa ro t id  gland show the  charac te r s  
of each h o rmo n e ;  the  rapid  increase of amylase  ac t iv i ty  
m a y  be due  to d e x a m e t h a s o n e  and  the  prolonged effect  
to  t h y r o x i n e  (tables 1 and  2). 
Tes tos terone ,  g rowth  hormone ,  insulin and  glucagon h a d  
no effect  on the  amylase  ac t iv i ty  in e i ther  the  pancreas  or 
pa ro t id  gland. A d ren a l ec t o my  decreased t h e  se rum 
cor t icos terone  level more  in young  adu l t  ra t s  t h a n  in 
i n fan t  r a t s ;  a f ter  ad rena lec tomy,  the  se rum cor t icos terone  
in in fan t  ra t s  (exper iment  1) was abou t  one-f i f th  of the  
contro l  level, whereas  t h a t  in young  adu l t  ra t s  (experi- 
m e n t  2) i t  was abou t  one- ten th .  However ,  ad r en a l ec t omy  
resul ted  in decreases in the  amylase  act ivi t ies  in t he  2 
organs  to  abou t  hal f  to  t h ree -qua r t e r s  of the  contro l  levels 
in ra t s  of b o t h  ages (figure). Thus,  a l though  fac tors  
secre ted  f rom the  adrena l  gland ma i n t a i n  t he  amylase  
ac t iv i t ies  in b o t h  organs  a t  no rmal  levels, o ther  fac tors  
such as  t hy rox ine  also seem to be involved in ma in t a in ing  
the  levels. 
The se rum eor t icos terone and  thy ro id  h o rmo n e  increase 
to  adu l t  level in t he  per iweanl ing  per iod ~-11, when  a m y -  
lase in t he  pancreas  and  pa ro t id  gland begin to increase 11. 
The deve lopmen ta l  change  in the  se rum glucocort icoid 
and  thy ro id  h o rmo n e  seems to  inf luence amylase  ac t iv i ty  
in t he  2 organs.  This  work  revealed the  abi l i ty  of t he  
2 h o r m o n e s  to cause p r e m a t u r e  induc t ion  of amylase  in 
t he  pancreas  and pa ro t id  gland. 
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