
Loma Linda University Loma Linda University 

TheScholarsRepository@LLU: Digital TheScholarsRepository@LLU: Digital 

Archive of Research, Scholarship & Archive of Research, Scholarship & 

Creative Works Creative Works 

Loma Linda University Electronic Theses, Dissertations & Projects 

8-1970 

The Effect of Immune IgM and IgG on the Infectivity of Trichinella The Effect of Immune IgM and IgG on the Infectivity of Trichinella 

Spiralis in Mice Spiralis in Mice 

Clare K. Kwan 

Follow this and additional works at: https://scholarsrepository.llu.edu/etd 

 Part of the Microbiology Commons 

Recommended Citation Recommended Citation 
Kwan, Clare K., "The Effect of Immune IgM and IgG on the Infectivity of Trichinella Spiralis in Mice" (1970). 
Loma Linda University Electronic Theses, Dissertations & Projects. 1865. 
https://scholarsrepository.llu.edu/etd/1865 

This Dissertation is brought to you for free and open access by TheScholarsRepository@LLU: Digital Archive of 
Research, Scholarship & Creative Works. It has been accepted for inclusion in Loma Linda University Electronic 
Theses, Dissertations & Projects by an authorized administrator of TheScholarsRepository@LLU: Digital Archive of 
Research, Scholarship & Creative Works. For more information, please contact scholarsrepository@llu.edu. 

https://scholarsrepository.llu.edu/
https://scholarsrepository.llu.edu/
https://scholarsrepository.llu.edu/
https://scholarsrepository.llu.edu/etd
https://scholarsrepository.llu.edu/etd?utm_source=scholarsrepository.llu.edu%2Fetd%2F1865&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/48?utm_source=scholarsrepository.llu.edu%2Fetd%2F1865&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarsrepository.llu.edu/etd/1865?utm_source=scholarsrepository.llu.edu%2Fetd%2F1865&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarsrepository@llu.edu


LOMA LINDA UNI \ERSIT1

Graduate School

THE EFFECT OF IMMUNE

Ighri AND IgG ON THE INFECTIVITY 0]

§r1cHmEL1.A SPIRALIS nv MICE

bv

Clara K Kwan

A Dusner tauon in Par tmal Fuifxllment of the

Roqulrvmentn for the Degree

Doctor of Phllonophy in the Fleld of Macrobmlogy

Augult 1970



lccr  t xfy than I have r ead thu disser  t at ion and Lhlt  m mv opmmon lt

an a dialer  t at lon for  the13 f ull y  ad equ ate m l c o p c  a n d  q u a h t y

de gr e e o f  Do c to r  o f  P hi l os o ph y

0

Ed wa r d  D . Wngneaq ro fe n ao r
De pa r  t r n e nt  o f  Mlc r ob mlo gv.

Chamrrnan

Sc hool of  Medlc  : nc l

j j

R a y o n d FI R \ , r k . . a n s s o r x a t r P r o f e s s o r

D e p a r  t m e n t  o f  M m c r o b m l o g v

S r h o o l  o f  M e d 1 c m r

~ P///. ~
Pr o fe s s or  an d  Ch n r n u nCha r les  E V h n t e r

D c p a r h n e n t  o f  M i c r o b i o l o g y

S c h o o l  n f  M 1 d a c m e

Le o n a r d  R
F

B r a n d .Assistant  Pr ofessor
D c p a r  t r n e n l  o f  B w l o g y

G r a d u a t e  S c h o o l

Re gi l t c r of alnor and C h n r m l nU D
D c p a r  t r n c n t  o f  N u t r i t i o n

S c h o o l  o f  P u b l a c H e a l t h

1 1



Ded ic ated  t o my  p ar mn ts

C a p t and M r s P L Kwan

and

t o  m y `  m e  n c a n  g r a n d m o t h e r

Mr s I d a  H G l o r d x n g

1 1 1

- ¢



AC K NO W  L E D GE MEN T S

As  a  d i s se r  ta ti on  i s  t he  r es ul t of  c ombi n ed  e f f or  t s of  man y

pe o ple . th e  au th or  p ar t i c u la r l y  wi s h es  t o a c kn o wle d g e a n d e xpr e s s

he r  s i n c e r e  t h a n ks  t o  t h e  f o l l o win g  i n d i vi d u l l s :

To  h e r  c o mmi t t e e D r s . E . D . W ag ne r , C . E .  W i n te r

R E. RYckn1an U. D Re gi ster  a nd  L . . R B r a n d  f o r  c o u n lu l

su gg es t i o ns , gui dan c e and  e xnr nin nti on

To  D r ! w B. J ol ley  an d W D . Ro o p  f o r  l l n l t a n c e  o n

Se ph ad e x G- 20 0  c oi u rn n c h r on uto gr ap hy  an d ge n er ou s  l oa n o f  th e

equ ipr nen t.

To  M r s . Ma r y  J . Mc Gr e g o r  f o r  c a r d i lc  p u n c tu r e  o n  t h e

ra b b i t:  wh ic h  l he  e xpe r  t ly  a c c o mp l i s h e d

f To  M r s , Mly  W ei s s  f o r  t ec h n i c a l  a ss i s tan c e  on  t h e c o m

plc mc n t  f i xa t i o n  t e s t

To  D r . R. L . Nu t te r  f o r  a l l o wi n g  h e r  t o  u s e  h i m l l b c r l t c r y

fa ci li t i es

To  D r . P Y Y a h i k u  f o r  a u i n ta n c e  m l t a t i l t i c x l  n ml y n e a

of  t h e  d n t :

To Mi na iZli z. a be Lh  Gu er ra f o r  pro of re adi ng  an d ty pin g of

the f i n al.  c o py  gra ti s

iv



T AB L E  O F  C O N T E N T S

P A G E

I N T R OD U C TI O N 1

Rc vi e w o f  t h e  L i t e r a tu r e 2

Ob je c t i ve o f  th e Stud y s

MA TE R1  A L S  A ND  MF THOD S 10

P r e p a r a t i o n  o f  Tr i c h i n e l l l  a p i : : L i n  L a r v a e  f o r  E x

p e r i m e n t a l  ~ 10

Pr e p a r a t i o i j  o f  I mmu n e  S e r u m 10

Pr e p a r a t i o n  of  C r u d e  S a l i ne  E xt r a c t  o f  Tr i c h i n e l l a
np i r a l i s  f o r  i n  vi t r o  D e te c t i o n  of  A n t i bo d y  Ti t e r .  . . 11

I `  r ac ti onati  on of  Sera 13

An t i b o d y  Ti te r n  d e te r min e d  b y  t h e  C o mp le me n t
f i xat i on  a nd  Pa ss i ve  I - h ema gg lu ti n at i on  Tes ts.  .  . 14

Re a c t i o n  o f  S e r u m a n d  F 1 u : t i o n s  wi t h  L i ve  Tr i c h i
n e l l l .  l p i r a l i l  L a r va e 15

Te s t  f o r  th e  I n f e c ti vi t y  o f  t h e  i n c u b ate d  L a r vae  i n

16mice

RE S UL TS 18

In  vi t r o  Re a c t i o n  o f  S e r u r n a n d  F r ac t i o n s  wi t h  § Hc h i
ne l la lp ir l l i  5  L ar v a e l a

Fr a c t i on a ti o n o f  Rab b i t  Se r um an d  I d en t i f i c a t i o n  o f
Pc xkn  b y  I mmun oe le c t r o pho re  s i s IB

I mmu n e  R e s p o n s e  to  Tr i c h i n c l i a  s p i r a l i s  i n  Ra b b i t :
as meas ure d by  Co mplemen t F i xa ti on  Te st.  .  .  .  .  .  . . . . Z6

v



é
lmr m mo g l o b u l l n  R e s p o n s e  to  Tr i c h i n e l l a  l p i r d i s  a s
mea sur ed by  Pi n s i ve  Hems ggluti na ti o n Test .  .  .  .  .  .  . Z6

Stu di e s  i n  Mi c e
31

DISCUSSION 11

S U M M A R Y 46

L I T E R A T U RE  C I T E D
49

2

V 1



L I S T OF  F I GUR E S

P A G EF I G U R E

12Sc he du le of  ga va g in g a nd  b le e di ng  of  r a bb i t !1.

I n  vi t r o  r e a c t i o n  of  z n t i - Tx- i c h i n e lh a n t i b o d y wi th
li ve  tr i c h in l .  l ar va e  f o r  18  h o u rs  a t  3 ? ° C . P r e c i p -

i t a te  ar o u n d  th e  o r al  o r i f i c e  a nd  i n  t he  me d iu m a r e

s h o w n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2.

z u

In d i r e c t  f l u o re s c e n t a n ti b od y  s ta in i ng  on  r ea c ti o n o f
t r i c h i n n  I n - vi  a n d  i mmu n e  wh o le  s c r u m, and

a

ZlNor ma l who le so  r um4
)

I n d i r e c t  f l u or e s c e n t  an t i bo d y  : mi ni n g  o n  s nc t i o n of

t r i c h i n n  l a r va  a n d  i mmu n e  I g M, and
5.

zz6 . I g G

Elu t i o n  pr o f i l e  of  r ab b i t g a mma  glo b ul i n  b y  Se p h ad e x

G - 2 0 0  c h r o m a t o g r a p h y . . . . . . . . . . . . . . . . . . . . . . . . . . .
7

Z4

I mmu n o e le c t r o p h o r e t i c  p a t t e r n s  o i  r a b b i t  wh o le  l e

r u m I g M, and
B.

2.59. igs
l r n mu n e  r e s p o n s e  o f  r a b b i t s  t o  Tr i c h i n e l l a  s n i r a l i l
as me asu re d b y  the  c omp le me nt f i xat i o n t es t.  .  .  .  .  .

10
Z9

I mmu n e  r e s p o n s e  o f  r a b b i t s  t o  Tr i c h i n e l l a  n p i r a l i s
an me asu re d b y  the  Hema gg lu ti n at i on  t est .  .  .  .  . . . . .

11
30

v u



L I S T  OF  TA B L E S

P A G ET A B L E

Amou n t of  pr ec i pi ta te ob s er ve d  i n t he  r n ed iu r n an d
nu mb e r  a n d  p er c e n t  o f  l a r va e  s ho wi n g  o r a l  pr e c i p -
i t a te  wh e n  Tr i c h i n e l l e  n p i xa l i . :  l u - vac  we r e  i n c u -
ba te d  i n  n o rma l  who le  a er u r n , n o r m a l  I g M,  I g G,
i r n mu n e  wh o le  s e r u m,  i mmu n e  I g M a n d  I g G ! o r

1 8 h o u r s  a t ~

1.

19

I mmu n e  r e s p o n s e  o f  r a b b i t :  t o  Tr l c h i n e l l a  s p i r a l i l
as  mea s u r ed  b y  t h e  c o mple me nt  f i xa t i on  a nd  p a ss i ve

h e m a g g l u t i n a t i o n  ~

u

2.7

Nu mb e r  o f  a d u l t  wo r ms  r e c o ve r e d  f r o m i n te s t i n e  c f111
mi c e  72  h o ur s  p os t - g ava g e . Th e  l a r va e h a d b ee n  p r e

in c u ba ted  i n  n or ma l  a nd  immu ne  wh ole  l er um.  .  .  .  .  . 34

Nu mb e r  o f  a d u l t  wo r ms  r e c ove r e d  f r o m i r mtel t i n u  o f
mi c e  72  h o ur s  p os t - g ava g e . Th e  l a r va e had  be en
pr e i nc u b ate d  i n  n or ma l  a n d  i mmu ne  I gM.  . . . . . . . . .

I V

35

Nu mb e r  o i  a d u l t  wo r ms  r e c o ve r e d  f r o m i n te s t i n e  o f
mi c e  T2  ho u r !  p e u t- g a va g e . Th e  l a r va e  h a d be en
prei nc u bate d i n no rma l | . nd immu ne IgG.  .  .  .  .  . . . . . .

v

36

Nu mb e r  o f  h r v a c  r e c o ve r e d  f r o m r n u l c u i a tu r e ofv1
m e n  i nmi c e 2 8  d a y s  p os t -g a vag e . Th e  la r vne  h ad  b

c u b ate d i n n or mal  an d  i n un u ne  wh o le  ae r ur n . 37

V U. Nu mb e r  o f  l r r va e  r e c o ve r e d  f r o m  mu n c u la tu r e o f
ue had been premi c a  2 8  da y s  p o s t- g a va g e . Th e  l a r va

in c u b a te d i n  n o r mal  a n d  i mmu n e  I g M. 33

Nu r n b e r  o f  l a r va n  r e c o ve r e d  f r o m mu lc u ln tu r e of
mic e 2.8  d ay s p os t- gavag e. Th e  l a r va e  ha d  be e n  p r e
inc u bated i n n orma l a nd i mmu ne I gG.  .  .  .  .  . . . . . . . . . .

v m

39

Su r n rn l r y  o f  | . d u 1 t wo r m a n d s e c on d a r y  l a r vl  r ec o v-
e r i e s , g i vi n g  c o mp a r i s o n  md  I t va l  o f  s i g n i l i c n n c e
( i n  p a r en th es i s)  o f  i mmu n e wh ole  se r um a nd  f r a c ti o n s 4 4

l x

vi i i



¢

IN T R O D U C T IO N

A c q u i r e d  i mmu n i t y  i n  p r o ta c f i o n  l g xi n s t  mi c r o b i a l  d i s e a s e :

wh i c h  i s  e sta b l i s h e d  i n  a n  i n d i vi d u a l  e i t h er  p a ss i ve l y  o r  ac t i vel y  a t

an y  t i m!  a f  t e r  b i r t h .

Re c o ve r y  f r o m d i s e a s e s  c a u la d  b y  b a c te r i a l  o r  vi r a l  i n f e c t i o n l

ve r y  c o rn mo nly  c a r r i e s  wi t h  i t  a d e c r e a se d  su s c ep t i bi l i ty  t o s u bs e q ue n t

Th i !  d e c r e l l e d  l u l c c p t i b i l i t y  i l  a t t r i bat t a c k b y  th e  s a me  o r ga n i s m

ute d t o a n ti b od i es  p ro d uc e d  wi th i n t h e h al t , wh i c h  a r e  e i t h e r  c i : c u

la t i n g  i n  t h e  b lo o d  s t r e u n  o r  a r e  f i xd  t o  t h e  t i s s u e  c e i l l , ur  b a th

Th e se  an t i b o di e s a re  sp e c i f i c  an d  p r ote c t i ve  i n  nu u rc  an d  c a n b e

lu c h  s su s u a l l y  me a s u r e d  b y  l e r o lo g i c l l  t e l t l  t o  a  c e r  t a i n  d e g r e e

pr e c i p i ta t i o n , imm o b i l i u t i o n  ,by  ag g lu t i na t i o n . c o mp le me n t  f i xa t i o n

di r e c t  a n d  i n di r e c t  f l u o r e sc e n t  a nt i b o d y  t e c h n iq u e :  i nd  ma n y  o th e r !

W h en  a n on - immun i ze d  p e rs o n s uf f er s  a  wo u nd  wi t h t he  c o n

le q u e n t  r i s k o f  t h e  d n vc lo p r n e n t  of  t e t l n u i , a u se f ul  wa y  to  i r n me d i W

u e ly  p r o te c t  h i m a g a i n s t  t h i s  r i l k  1 |  t o  i r n mu n i z e  h i m p a s s i ve l y  wi t h

Th i s  p a s s i vete tan u s a nt i to xin  pr o du c c d  i n  ma n  o r  o the r  r n amr nn ln

immu n i t y  i l  l h o r t - l i v ld ,  l i s t i n g  a p p r o d ml t i l y  l i :  w e a k !

I n  h e lr ni n th  i n fe c t i on , t h e  p i c tu r e  i l  mo r e  c o mp le x, du e to  t he

la r g e r  n u o r  t r n e n t  o f  r n t i g e n s  n  wo r m p o l l e u e e ;  a n  ma y  b e  p r e le n t

i n  th e  e u ti c le , t i a lu e l ,  m e ta b o l i t e s ,  a n d  a n t i g e n s  n l l o c i n te d  wi t h

\



2

th e  va r i o u s  l a r va l s ta g e !  b e f o r e  t he  o r g a n i s m r e a c h es  t h e  a d u l t  l t xg c

Th e  c o mple xi t y  of  h el r ni n th a n ti g e ns  1 un d er :  th e  i s o lat i o n o f

an  a nt i g en , or  a  g r o up  o f  a n t i g e n s  t h a t a r e  r e s po n s i ble  f o r  p ro te c t i ve

i mmu n i t y ,  d i f f i c u l t Pa r a s i t o lo g i i t - i mmxmo lo gi n t s  h | , ve  c a i l e d  t h e s e

pr o tec t i ve a n t i g e n s " f u nc t i o na l  an t i g en s , "  wh i c h  i n  t u r n  c a u se  t h e p r o

du c t i on  o f  " f u n c t i o n | l  a n ti b o d ie s .  "

Re vi e w o f  t h e  L i t e r a tu r e

i n  s u r ve y i n g  t h e  l i t e r a tu r e , one  no ti c es tha t a .  c ons ide rab le

amo un t of  wor k has  b ee n do ne  i n var io us  a sp ec ts  of  i nmrn un i t y  to

p r o to z o a  a s  we l !  a l  me ta z o a

Oliver -Gonz alez  ( 1941)  was one of the fir st  to demonst r ate that

t h e r e  n e  a t  l e a s t  two  s e t s  o f  l n t i l e n s  i n  Tr i c h i n e l l a  n p i r a l i n  ( Owe n s

18 35 )  R; i 1 li et , 18 9 5 ,  n a me ly ,  t h e  a d u l t  ui d  t h e  l a r va W i th th e u sa ge

o f  mo d e r n t o ol s i n  r e s c u c h , Kag xn (19 67)  an d h i s  gr oup  ha ve detec ted

12  to  16  a n t i g e n s  f r o m ~ lp i r a l i l  1 n r v ; e  b y  i mmu n o e le c t r o p h o r e l i n .

By  me a ns  o f  D EA E  S e p ha d e x c hr u n u tn gr xp h y , Ken t ( 1 96 3 a ,b )  i s o-

l a te d  n i n e  p r o te i n  f r a c t i o n :  f r o m ~ un i xa l i a , f i v e  f r o m A s c n i s

r

I u mb r i c c i d en  a n d e i g ht  f r om E c hi n o i oc c u s  g r a n ulo s u s C e r t a i n  o f

th e ne  f r a c ti o n s c o uld  e l i c i t  a h y p e r se n si t i vi t y  r e sp o n se  t o a  c e r ta i n

de gr e e whe n  i n je c te d  i n tr a de r mn l ly  i n to h ur n an n  wh o h ad  be e n p re -

vi ou n ly  i n f qc ted  b y  t h e s pe c i f i c  or g an i xma Cho rd i  an d Ka gln ( 1 96 5)
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\

i l ol atad  n in etee n an ti ge ns  b y  i r nr n un oe le c t r o ph or ea is  f r c r r n th e sh ee p

hydma num Te n  o f  t h es e  n i ne tee n  a n ti g en s  we re  of  pa r as i te  or i gi n

Co he n (1 96 1 )  pr ep ar ed  a gu nr na  g lob ul i n  f r a c ti on  f r o m the  p oo le d

:e r a  o f  p e r s o n :  wi t h c h r o n i c  ma l l : - i . ; W h e n th i s  was  mjc c te d  i n to

c h i l d r e n  wi t h  m a la r i a , a r ed u c t i on  i n t r o p hc z o i t e s a nd  c l i n i c a l s i g n s

Rose (1963) and Long and Ruse {l965} worked with pstniveo c c u r r e d
A

tr a n s f e r  o f  r e si s ta n c e  t o  E i r n e r i a  t e n ; l l ;  i n  f o wl !  b y  mea n s  o f  i r n mu n e

glo b u l i n Ch a l l e ng i n g  i nf e c t i o n wls  g i ve n  f o ur  a n d  on e - h a l f  h o u r !

si te :  t h e r ep e ale d i n t r a ven o us  an d  i nt r ap e r i t on e al  i n §e c ti o ns  of  Lh e

i mmu n e  g lo b u l i n . Th e  e xp er i men t  wa s  no t  s u c c e s s fu l  wh e n  th e

c h a l l en g i n g  i n f e c t i o n  of  o o c y s t s  wa s  g i ve n  o ra l l y  or  i n tr s r e c ts l l y .

e ve r , whe n the  c h all en gin g i nf ec t i on  o f  0 .  8 4 x 1 06 sp oro zoi ze s was

gi ve n  i n t r a ve no u s ly , th e  tr a n s fe r r ed  g lob u l i n  d i d g i ve  p r ote c ti o n .

How

Th e

ooc y n t nu mb ar  wa s re du c e d to Z.  6  x 1 .0 5 as c o mp ar ed  wi th  t he  c on tr ol

( i njec ted  wi th  n o rmal  glob u li n!  f o r  whi c h  th e y ie ld  wa s 8 2.  5  x 10 5 By

us in g  p mra b io ti c  mi c e , C r l n d l l l  { l 9 6 5 }  d e mo n s t r a t e d  t h e  t r n l f e r  o f

i mmu n i t y  f r o m a n  n c t i vc l y  i mmu n i z e d  p a r tn e r  t o  n  n o n - i mmu n e  o n e

Fe :X nl } e  mic e we re  i r n mu ni ze d or al ly  wi t h 20 ,  00 0 to  4 0 00 0 eg gs  o f

A i c a r i l  l u u m  p e r  mo u s e . th r e e  t o  f o u r  t i me s  i n  two  we e k  i n te r va l s

A h i g h  l eve l  o f  r e s i s ta n c e wa s  o b txi n e d  i n t h i !  mo us e  : t r a in  a n  me n

nu r e d b y  t h e  n u mb e r  o f  l u n g  l a r vle  r e c o ve r e d  e i g h t  d n y l  l f  t e r  a

c h a ll e ng e  i n f c c t i on  as  c or n pa r e d t o t he  c ha l le n g ed  no r mal ,  p r e vi o us l y
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un i nf e c te d  mi c e On e  mo n th  n f t n r  t h e  l a s t  i r n mu n i u t i o n  t h e  mi c e  we r e

pa r ab i oo e d in  o n e p ai r on e  mo us e  wa s i r n mun e  a n d t h e  oth e r  no r n u l ,

an d  i n t h e  o th e r  p a i r b o t h  w e r e  n o n - i r n r n u n e Te n d ay s a f t er  th e

un i o n ,  th e  n o n - i mmu n e  mmmb e r  of  t h e  f i r s t  p l i r  a n d  on e  o f  th e  mi c e

of  t he  se c o nd  pa i r  we re  c ha l le ng e d wi th  12 ,0 00  embr y o n nted  e g gs  b y

mo u t h Ei g h t  d a y s  a f t er  t h i s  c h l l l e ng e ,  n l l  L h e  mic e  we r e  k i l l e d

Th e  r c lu l t l  l h o we d  a  l i g n i f i c l n t  r e d u c t i o n  i n  w o r m b u r d e n  i n  l h e

no n - i mmu n e  p ar  t n e r  o f  t h e f i r s t p a i r . Th e r e  wl l  l i t t l e  c r o s s i n g  o v e r

of  t h e ln r vn e  f r o m the  c h a ll en g ed  pa r  t ne r  t o t he  u n c h al i en g ed  mo us e

in  b oth  p ai r s . Zai : n an  [ 1 95 3]  r epo r  te d tha t wh en  on e me mb er  of  t he

pa r a b i o s e d  p ai r  o l  r a t s  wal  g i ve n  | .  k no wn  n u mb e r  o f  Tr i c h i n c l l a

a p i r a l i l  l a r va e  i n  a  s i n g le  d o s e t h x !  n t  b e c u n e  r e s i s t a n t  t o  s u b

le q u e nt  c h s ll e n g e o n e  mo n th  l a te r Th e  r e s u t l nc c  o f  t h e  u n i n f e c te d

ra t was  i e s :  t ha n  t h at  of  mt :  i n fe c te d  ma te , bu t  g r ea te r  t ha n  th a t o f

th e  p a i r e d,  un i nf e c te d c o n t r o i  r a t s A t ot r l l o f 5 9 75  T l p i r l l i l

l a r v a e  w a s  g i ve n  p e r  o l  t o  v a r i o u l  l i n g l e  me mb e r :  o f  t h e  e xp e r i m e n ml

On e  mo n th  l a te r , Lh e s e me mb e r :  we r e a g a in  c hn l l e ng e d  wi t hp a u |

a  t o t a l  o f  5 . 9 5 7  ~  l p i r a l i a  l l r v l e A t  d z :  s a me  t i m e  t h i !  u m a

nu mb e r  o f  la r va e wa s  g i va n t o  th e  u ni n f e c te d  ma mb e rs  o f  t h e  pa i r s

an d  5,  7 04  l ar va e t o  t h a  c o n tr o l ! I ' i ve  d a y s  l a t e r  a l l  t h c  n t :  we r e

sa c r i f i c e d  f or  t h e  r e c o ver y  o f  a d u l t  wo r r n l i n  t he  i n tes t i n e Th e

re s u l t  l h o we d  th a t  a  t ota l  o f  H0  a d u l t  wo r ms  wa s  r a c o ve r e d  f r o m th e
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me mb e rs  t h n t r e c e i ve d  t he  c h al l e n g e i n f e c t i o n , 3,  2 8 0  a d u l t  wo r m:

f r om th e c on tr o ls  a n d on l y  l. ,  2 .8 0  f r o m the  "u ni n fe c te d"  me mb er s  o f

Za i nmn  c o n c lu d e d th at  t he r eth e  pr e vio u s ly  i nf e c ted  s in g le p a r tn e r

wa s  a  t r mn f e r  o f  mt i g e n n  a n  we l l  as  a n t i b o d i e s  f r o m th e  i r n mu n i z c d

r a t s  t o  t h e i r  p n a p i o t i c  n u t s :  vi a  t h e  c o . n n . o n  b lo o d  c i r c u la t i o n .

Ir nr nunity  in 1125 a gainst  I. lp ir nl is  w as  f ir st  O bler ve d by

Ducan (1921) Th i s  i mmu n i t y  w; s  f u r t h e r  i n ve s t i g a te d  b y  C u lb e r t s o n

an d  K a pla n ( 19 3 7) ,  wh o f ou n d tha t  i n  r a bb i ts  i t  wa s  h u mo r al  i n  nn tur e

an d  c o u ld  b e  p as s i vel y  t r a n s f er r e d L a te r , Culber  ts on (1942)  r epented

He  u s e d  i mn a u n c  r a t  s c r u m a n d  t r l n l f c r r c dth i s  e xp e r i me n t  wi t h  r a t s

i t  to  un i nf e c te d r at s A c h al l e n ge  i nf e c t i o n  of  2 5 0 l a r va e  wi n  gi ve n

H e  f o u n d  a  f i v e - f o l d  d e c r e a s e [ 6 0  v l  l l .  Z ]  i n  t h e  n u m b e r  o f  a d u l t  w o r m !

i n  t h e  i n t e s t i n a l t f  a c t o f  t h e  r a t s  w h i c h  r e c e i v e d  t h e  i m m u n e  s e r u m ,

n s  c o mp a r e d  t o  t h e  r a t s  r e c e i vi n g  n o r ma l  s e r u m The r e  w nl a fo ur

f o l d  d e c r e a s e  ( 4 7 ,  0 0 0  v s  I Z ,  0 0 0 ]  i n  t h e  l l r v l  c o u n t  o f  t h e  t w o  g r o u p l .

D a r i n  H 9 4 6 )  c o l l e c t e d  i m m u n e  r a b b i t  n e r u r n  t w o  w e e k s  a f  t e r  i n j e c t i n g

th e  r a b b i t s  wi t h  4 0 0 , 0 0 0  2 sp i r a l i n l a r va  ho mo ge n ate  su s p en d e d i n

a lu mi n u m c r e a m, he  t h a n  i n je c te d  9  ml  o f  i mmu n e  ra b b i t  s er u m i n to
f

r a t s , an d  n o rm; 1  r a bb i t  s er u m i n to  a  g ro u p  o f  c o n t r ol  r a t s He  o b

se rve d t ha t e le ven  de y s  f o l lo win g a  c h ll l en gi n g i nf e c t i o n  o f  4 ,  5 00  la r va e

p e r  r u t , th e  u ai r n a ln t i n t  r e c e i ve d  i xnmu n e  r a b b i t s e r u m we r e  c le e n

lo o k i n g , sle e k  a n d  a c t i ve ,  wh i l e  t h e  c me s  th xt r e c e i ve d  th e  n o r mn l
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r a b b i t  se r u m p o ss e s s e d  blo o d y - r ed  n o s e s a n d  we re  mo r i b un d ,  i n -

di c at i ng  th a t  t h e i .mn .u n e  s e ru m p r o te c te d  L h e a n i r n xl l  f r om the  ed ver n e

ef fe c ts  o f  t he  pa ra s i t e He nd r i c k s ( 1 95 3)  c ol le c ted  h y p er i r nr nu ne  s er un

from mice which wjgre given three stimulating Q gp ig al i  |  i n f e c t i o ns

at  thr ee-week inte: -v; . ls W h e n  s i x- we e k -o ld  mi c e  we r e  i n je c te d  wi t h

th i s h y pc r in r t nu n e s e nxm, an d  th en  c ha l le n g ed  wi t h 2 0 0 l ar vn e,  th e y

ie ld c d a r o x i m a t c l on e - h a l !  a s  ma n a d u l t  wo r ms  a l  f r o m t h eY PP y Y

c on tr ol s wh ic h wer e gi ve n nor mn l mo us e se. . u r r  ( SZ.  Z vs 14 0.  6 ) .

Mau na  ( 19 41)  d emon st rated  t ha t the  p ro te c txvc  a nt i b ody  a ga in st

3 . sp i r al i n  wa s  n ss o c ia te d  wi t h  t h e  c u g lob u l i n o f  t h e  se r u m A f te r

i n c u b a t i ng  t h e  l ar va e  i n  vi t r o  wi t h  i r n mun e  r a b b i t  s e r u m, i r n mu n c

eu glo bu l i n , n o r mi l  s c r u m a n d  n o r ma l  e u g lo h u l i n  f o r  I 8  h o u r s they

w e r e  f e d  t o  r a t a Se ve n ty - two  ho u r s  l a te r . o n e - th i r d  a s  mmy  a d u l t

wo r ms  we r e  r e c o ve r e d  f r o m r a t s  t h a t  we r e  g i ve n  t h e  l a r va e  p r e vi o u s l y

in c u b e te d i n  i mmun e  s e r u m th a n  f r om r a ta  gi ve n  l a r va e  i n c ub i t e d  i n

n o r m a l  s e r u m T h e : ¢  w a s  a  f i v e - f o l d  d e c r e a s e  i n  a d u l t  r e c o v e : a e s

f r o m th e l ar va e i nc u b ate d xn  i r nmu n c  e ug lo bu l i n  | . |  c o mp ar e d t o  l a r va e

in c ub a ted  i n n o rma l e u glo b ul i n Si mi la r  f i n d i n g :  t ha t  t h e  p r o te c t i ve

a c t i o n  n g a i n l t  ~ lp i r a l i a  i s  Co n ta i ne d  i n  t h e g lo b ul i n o f  t he  se z uz r  wa s

la te r  o b ta i n e d b y  K o man d u e v ( 1 96 6 ) .

Kn g zn  et  al  ( 1 9 68 )  f r ac t i o n ate d two  sc r ur n  s a mp les  f r o m h uma n

tr i c h i nq s in  b y  S ep h ad u x G- 20 0 ,  a nd  f o u n d tha t  t h e I g M was  mo r e r e
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ac t i ve  wi t h  t h e  b e n to n i te  f lo c c ul i t i o n  te s t  { 1 : 32 0 }  a n d  t h e  I g G wa s  l e n

re a c t i ve  [ l : 20 ) . Th e t i t er  of  th e who le  se r um wa s 1: 1 28 0 I ' h i |  d i f f e r

en c e  wa l  e xp la

th e  ac u te  p h a s e o f  th e  i ll n e u  wh e n th e  ma jo r i t y  of  t h e a n t i b o d y

be ass oc i ate d wi t h t ime  Ig M, an d th e pr od uc ti on  o f  I g G

a p ea k.

i n c c i  on  th e  b a si l  t h at  th e  s c ru m wa s c ol l ec ted  du r in g

wo u ld

had  n ot  r ea c h ed

Cr an d nl l e t a l ( 1 9 6? } ,  ua mg th e  mdi r ec t  F lu o re gc e nt  an ti b od y

te c h n i q u e ,  d e mo n s t r ate d  t h a t  th e r e  wa l  a r e la t i ve  i n c r e a s e  i n  t h e  I g M

c o n tai n i ng  c el l s  i n  t he  i nte s ti n a l t i ss u e , re a c h in g  a  p e a k  at  t e n d l y l

af t er  i n f ec t i o n  wi t h 1 0, 0 00  Q g g l h s i n  r n b b i t i IgG-  c untzining c  L11|

rea c he d a  pe ak at 30 day s, gra du al ly  d ec rea se d an d ag ain  p ea ke d at  B

day !  c f  t er  th e s ec o nd  c h all en ge i nf ec t i o n o f  1 2,  00 0 l ar vae Th e  r e

la t i vc  i n c r en le  1 n t h e  nu mb e r  o f  t h e I g M- c o n ta i ni n g  c c l l l  i n t h e  sp le e n

an d  p op l i t ea l  l y 1 n p h  n o d c s  b e g a n l i t er  t h e Nth  di y  p os t  i nf e c t i o n  md

c o nt in ue d th ro ug h th e 9th da y  af t er  t he  s ec on d c h al le ng e i n fe c t i o n

A
Th e re  wa n  n o  i n c r e as e  i n  L h c  n umb er  of  th e  I g G- c on tgi n in g  c e ll :

Th e r e  wa s n o  c h a n ge  i n  t h e r e la t i ve n u mb e r  o f  t h e  I gA - c o n u i ni n g  c e lh

in  e i t h e r  t h e  i n tes t i n e  o r  t h e  s p lee n  md  l y mp h  n o d e ! Ln  wo r k in g  wi t h

h u mo r a k  a n t i b o d i e s  ; g ; i n l t  g . l p i r a l i l  L n  r a b b i t s ,  C r a n d n l l  md  Mo o r e

(1 96 8 1 lh o we d  a  r i se  i n  t i te r  i n t he  I g M f r a c t i on  b e gi n ni ng  at  th re e  o r

f o u r  we e k s  a f t e r  t h e  imr mmiz i n g  d o s e , de pc nd in g on  t he  l nd i vi c hn l

r a b b i t Th e I gM an ti b od i es  r e ac h ed  a  pe a k be twe e n fo u r  t o si x we ek s
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a n d  t h e r e  w a s  a  r i s e  i n  t h e  I g G  a n t i b o d i e s , b e g i n n i n g  a t  t h e  S t h  w e e k

p o n t i n f  c c t i o n . H o w e v e r , t h e  d u r n t i o n  o f  I g M  i n  t h e  c i r c u l a t i o n  h a s

n o t  y e t  b e e n  d e t e r m i n e d .

D i C o n : . a  1 1 9 6 9 )  s h o w e d  t h a t  w h e n  t h e  a e m m  c o l i e c t e d  f r o m  m i c e

o n e  w e e k  a f t e r  a n  o r a l .  i n f e c t i o n  o f  H y r n e n o l e p i n  £ 2 1  e g g s  w a s  g i v e n

t o  u n i n f e c t e d  m i c e , i t  p r e v e n t e d  t h e  m a j o r i t y  o f  t h e  h r v n e  f r o m

d e v e l o p i n g . T h e  a c t i v e  m a t e r i a l  f o r  p r o t e c t i o n  i s  f o u n d  i n  t h e  I g G .

T h e  a v e r a g e  l a r v a l  c o u n t  o f  g .  £1§ a  i n  t h e i n t e s t i n e  o f  t h e  m i c e  t h a t

r e c e i v e d  i m m u n e  I g G  w a s  1 4 a n d  t h a t  o f  t h e  m i c e  t h a t  r e c e i v e d

n o r r r m l  I g G  n v e r n g e d  6 3 . I t  w a s  a l s o  l h o w n  t h a t  i m m u n e  I g M  h a d

v e r y  I i t t l e  p r o t e c t i v e  e f f e c t  ( 4 6  v u  5 1 ) .

J

Ob je c t i ve  o f  t he  Stud \

Many wor ker s have demonst r ated  that  the ir nr nunity ;gai.nlt

tissue- i.nhabit i.ng par asites is in pa r t  humor al in natur e and Cin be

t r a n s f  c r r c d  f r o m  h o s t  t o  h o s t I t  i l  t h e  p u r p o s e  o f  t h i l  l t u d y  t o

d c r n o n s t r a t e  t h e  e f f e c t  o f  t h e  x m m u n e  s c r u m  f r a c h o n a , n u n e l y  I g M

a n d  I g G o n  t h e  i n f e c t i v i t y  o f  T r i c h i n e l l a  a p i : : l i s a s  c o m p a r e d  t o

t h e  e f f e c t  o f  t h e  n o r m a i n c r u r n n o r m n l  f r i c t i o n !  i n d  i r r u n u n e  w h o l e

In or der  t o min imiz e  the var iables  of t he an t igen -ant ibody|c1 ' u . r n

combinat io n in vivo, the  l lr v le  w er e  t o b e pr ein cu blt ed  in v it r o wi th

th e  s e r a a n d s e ru m f r a c ti o n s b ef o r e i n fe c t i n g  th e  mi c e Th i s  wo u ld
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s h o w wh i c h  f r a c t i o n  o f  i xn mu n e  g lo b u l i n :  i l  r e lp o n l i b le  f o r  p a s s i ve

p r o te c t i ve  i r n mu n i t y  e g a i n s t  I . l p i xa l i !  i n f e c t i o n ,  a n d  i t :  d i r e c t

ef f ec t up on  the pa ra si te ,  es pec ia ll y  si nc e o ne  o f  th e i r r un un og lo bu li nn

or  b oth  wa l l  g i ve r e du c e d i n fe c t i vi t y  o f  t h e  l a r va e .

Th e  c r i t e r i a  u s e d  i n  d e te r mi n i n g  wh e lh e r b r e i n c u b a d o n  wi t h

th e  s e ra  a nd  le r u in  f r a c ti o n:  a f f e c t  L ha  i n f e c t i vi t y  o f  t h e la r va e  a r e

4

The letniq uant it lt i ve Amount  of p r ecip it lt e fou nd in  the1.

me d i um i n wh ic h  th e  la r va e h n ve  b ee n  in c u ba te d an d  p r e c i p i ta te  : f i xe d

3
to  th e  la  r vle

The nu mber  o f adul t  wor ms r ec over cd  fr om the intent inu ofz

L h e  mi c e  T2  h o u r s  a f t e r  g a u g i n g  t h e m wi th  t h e  p r e i n c u b n te d  i l r vl e

3 Th e  n u r n b c r  o f  l a r va e  r e c o ve r e d  f r o m th e  mu lc u la mr e  o f

thc mic e Z8  dlyl a ft e r  g lvag ing  the m w xlh the  pr einc uba ted lar vae

1

\
\

/



MA T E R I A L S  A N D  M E T H OD S

P u r a t i o n  o l  T r l c h l n l l h  I  l r n l i l  L l r v l a  f o r  E i r l m l n h l  U l a

Th e  la r va e  w e r e  o b ta i n e d  f r o m i n f e c t e d  s to c k  r a n  n u i n t l i n e d

in  t h e Mic r ob i olo gy  De p ar  tme nt , Lo ma  Li n d a .  Un i ver s i t y L a r v a e

we r e  d i g es te d f r o m th e mu sc u lstu r e  o f  th e  r a t s  b v u se  o f  s r  t i f i c i s l

aqueous  diges ti ve j ui c e c o nsi sti ng of  O.  6% of  1:10 ,  000 pepsin  and 0 8%

HCI  i n c u bsted  at  3 7°C  f or  si x h our s {K\ \ - f an  e t s l, 1965) .

Pr e p ar a t i on  o f  L mmun c  Sc r u m

we ig hi ng  2  k g ea c h  wer eF o u r  Ne w Ze a l a n d  [ e mr i e  r a b b i t :

i n i t i a l l y  g a v a g e d  w i t h  I O ,  0 0 0  l a r v a e  e a c h  b y  i n t r a g a a t r i c  i n t u h a t i o n

w i t h  a  0 .  5  x  4 4  c m  n a s o g a a t r i c  t u b e . I n  o r d e r  t o  f a c i l i t a t e  p a s s a g e  o f

t h e  t u b e  i n t o  t h e  l t o m l c h  a n d  a s p i r a t i o n  o f  g a s t r i c  j u i c e  t o  i n s u r e  t h e

l o c a t i o n  o f  t h e  t u b e f o o d  b u t  n o t  w a t e r  w a l  w i t h h e l d  f r o m  t h e  a n i m l i l

f o r  e i g h t  h o u r !  b e f o r e  g a v l g i n g . S a m p l e s  o f  b l o o d  w e r e  o b t a i n e d  f r o m

t h e  m a r g i n a l  e a r  v e i n  b e f o r e  g i v l g i n g , i n  o r d e r  t o  e l t a b l i a h  a  b a l e -

Th e se c on d b lo od  s a mp le  wa s tn k c n  b yli nc  an t i  -  Tr i c h in e ll n  t l te r

th e  s u n t:  mc th o d 2 1  d l y l  l i t e r  t h e  i n i t i a l  g a va g e  f o r  t h e  p u rp o s e  o f

d e te r mi n i n g  t h e  p r i ma r y  a n t i b o d y  r e lp o n le . On ih e na me da y  af  ter

eac h bleed in g, th e r ab b i t :  we re  ag a in  g i ve r ?L l1e  la r vi e Th e s e r a bb i t s

we re  bled  by  c n rd in c  p un c tu re  at  14  d a y s  a f te r  t he  s e c o nd  ga ug e  o f

12 ,  00 0 la r vae  a nd  a t 2 1 da y ;  a f t er  t he  t hi r d  ga ug e of  1 5,  0 00  l ar va e

'IO
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Sa mp le s  o f  s e r u m we r e  s e p a r a te d  f r o m c l o t : by  c e nt r i i u[Figure 1)

gat ion  an d s tor ed lt  - 2 0°C  un t il  uled

P 1 e n a r a t i o n  o f  C r u d e  S a l i n e  E x t r a c t  o f  T r i c h i n e l i a  s c i : a l i :  f o r  i n  v i t r o

D e t e c t i o n  o d  A n t i b o d y  T i t e r

L a r v a e  w e r e  e x t r a c t e d  w i t h  a p p r o x i m a t e l y  t w e n t y  t i m e s  t h e i r

v o l u m e  o f  p y r i d i n e  t o  r e m o v e  t h e  p o l y s a c c h a r i d e  c o a t i n g t h u s  t o

" u r L t n s l k "  t h e  a n t i g e n i c  a r c h i t e c t u  r e  o f  t h e  o r g a n i s m  [ L a b z a f f s k y  e t  a l

19 5 9 1 . T h e  l a r v a e  w e r e  t h e n  w a s h e d  f o u r  t i m e s  w i t h  d i s t i l l e d  w a t e r .

T h e s e  l a r v a e  w e  r e r e s u s p e n d e d  i n  f o u r  t i m e s  t h e vo l u m e  o f  0 .  8 5 %

p H 7 . 0 an d  g r ou n d wi t h  a  ti s su e  lz o mo g c mz er  un t i !  al l  t h eNa C l -0

lar vae had bee n cut  into sev er al fr agments as  r e ve a le d b y  mi c r o sc o p i c

exar nin at ion [ Mclchcr 1943 Ka g a n 19so\ To th is mixtu r e  fi ve

t i me s  t h e  vo lu me  o f  l a l i n e  wa s  a d de d  a n d  a l l o we d  to  l t l n d  f o r  t h r e e

Th e  m i x tu r e  w a lho u rs  at  r oo m te mpe r atu r e a nd  1 2 h ou r s  a t  4 0 C

th en  c en tr i f ug e d at  I O.  0 00  x g f o r  30  mi nu te :  an d th e  s ed imen t di s

Th e s up e rn ata nt  so iu t i o n  was  he a te d a t 5 6° C f or  un c  h ou rc anded

an d c e n tr i f ug e d ag a in  f or  30  min u te s a t 10 ,0 0 0 x g The su pe rn atnnt

an t i g e n  so lu t i o n  wa s  r e move d  a n d  r n e r th i ola te  { Thi me r o la i  p o wd e r

A. )  a d d e d  to  a  f i n l lE l i  L i l l y  a n d  C o . in d ia n ap o li s , I n d i a n a ,  U S

c onc entrati on nf  1:10,  000, ti tr ated  f or  I OD % un i t he mo ly si a ag ai ns t

i nu fnu ne rab bi t  n e:u rn f or  th e o pt imu m a mou nt od an ti g en {1. . ¢n c tt e, 1964)
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and stored at -20°C until used

Fr act ionah on of  Ser a

Se r a wer e  p r ec r pi t ate d wi t h  me tha n ol  at  - 6 ° C f Du b er  t c t n l

Th e  ga mma g lob u l i n  p r ec i p xta te wa l t h en  f r ac t i on n ted  b y  g e l1953>

f i l tr a ti o n u nmg  a  c o lur n n o f  Z 5 c m x 9 0 c m p ac ke d wi th  S ep ha de x
A

G-ZOO Th e  c lu e n t  wa s  0 . 1  M Tr i s - HC I pH 8 . 0 i n  0 Z M Na C l  ( F lo d m

and Kll lan dcr mam F r a c t z c r n t m o n  w a s  c a r r i e d  o u t  a l Z U C The

optzc a l d en si t y  o f  e ac h e f f l uen i  por  ti on  wa s d ete r r nln ed by  5 Bec lc man

DBG Sp c c t ro pho tomete  r un n g  a  wa ve le ng th  o f  2 8 0  mu Two pea k a

we re  o b s:  r ve d

Th e  e f Hu e nts  u n de r  t h e two  pe xk n wer e  p o ole d s ep a ra tel y  f o r

e&.Ch peak Hwy  we r e  c o n c e n t r a t r d  b v p e r vlp o r a h o n di al y ze d

ag a in s t 0 .  8 5%  Na C l a nd  th e  p r ote in  c o n te n t d ete r r n xn e d b y  t he  Lo wry ]

t e s t  [ L o wr y  e t  a l 1951) I mmu n o e le c l r o p h o r e n z  w a l  p e r f o r m e d  c m

th e c o nc c ni r xtc d di al y ze d  f r ac u on a  a c c o r di n g t o S c h e ad e gg e l' l

meth od [Sc he1d egg er , 1955) ulmg  a  c u mmc r c xa i l y  p r e p :  r e d  a n t x

ra b b l t  s c r u m al  t h e  p r e c tp at l t l n g  l n ta b od lc n  m th e  t r o u g h  [ Hy la n d

Dmv ll io n Tr lve no l La bor at or ie s, Inc L o l  A n g e l e s C a l i f o r ma

U S . A l
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A n t i b o d v T i t a n  d e te r r n me d  b v t h e  C o mu l e me n t  F z n tmo n  u n d  P a u we

Hc r n a g g lu tmat i o n  Te s t s

An txb o dy  t i t e r  o f  wh ole  se r um a nd  f r a c t i o ns  we r e  p e r i o r r n e d b y

te s t i n g t h e  two - f o ld  s e r i al  d i l ut i o n s  b v c o mp lc r n c m f i xa ti o n  ( Le n e t te

1 9 6 9 Ant i sheep hemolysin gumen pxg complement  wer e t lt r ated

f o r  10 0%  u mt  o f  hr n1 ol1 , | 1s  wi t h 2%  s he ep  r ed  bloo d c e ll  s ulpe nn on  ln

a mu l  v o lu me o f 1 O m l I n  t h e te l l two  u mta  o f  t he  g u in ea  pa g

c o mple me n t a nd  two  umls o f  a nh g en  rn  D 2  mi  vo lu m:  we r e  u s e d

S r r u r n  c o n t r o l :  a n d r e a g e n t  c o n t r o l ! auc h as c o m p l e m e n t  c o n t  r o l

f o r  a n u g e n h c m o i y u c c o n t r o l sh c e p  r e d  b l o o d  C e l l c o n t r o l  a n d  n o n

ap ec 1f 1 c  an ng c n c o nt r ol  f u slng  a n ug en  f r om p r evio us  lo t?  we re  l n

0.  2  ml of s cr umcludr d 1n each set of determmat lcmn For  the test

G 2 ml a nug cn 0 2 m lacrurn chlut ion fr act ion  or  fr a ct ion d ilut ion

c c lmpl_ r r  ent  u. c r1 :  mc uba led  M 40C  ou : rmght Th r  t e n w er e  c o m

p l e t e d  a t ! T ° C  b y  t h e  a d d s t x c m  o f  O 4  m i  o f  s e n s i t i z e d  c e l l s .

o l e q u a l  p o r  t i o n s  o f  h e m o l y s z n  a n d  2 %  s h e e p  r e d  b l o o d  c e l l s

C o n l i  l h n g

When

no  h c mo ly u l wa s  o blc r v |: d the compleme nt  fxxahon w as connder ed

: I a ll Cont r ol !  w er e pr o perp o l l t i .  ve

The:  pansve her nagglutmnhon teal by the method of Campbell

T h e  l l m ee t  a l  £ 1 9 6 H  w a s  d c m e  o n  t h c  I g M  : n d  I g G  se r u m  f r a c t i o n s .

c r u d e l a l m e  e x t r a c t  o f  t h e  t r x c h i n a I a r v l e  w i l  L h e  a n t i g e n and tanned

A b ioc k t it r uio n w al don e o n e achsh e e p  re d  b loo d  c c lh  we r e u s e d



i s

lot  of ant igen to establnh the opt imt l dilu£ion of ln txgen [or  coat ing

th e  t a n n e d  c e l l :  wi t h  an  i mmu n e  l c r u r n  s a mp le The tes t :  wer e r ead

two hour :  3nd 24 hour s after  incubat ion nl r oom temper at lar c

Re l c t i o n  o f  S e r u m  : n d  F r a c t i o n !  wi t h  L i ve  T r i c h i n e l l l  I  i r g l g  L a r y y e

Five  h un dr ed  v ub le w a s h e d  mu s c le - f r e e  ~  lp l r a l i s  l a r v x e

wer e mcublte d wit h 0.  3  ml o f ser u m or  f r acta onl an  37°C  sn a wxter

bath for  c lghle en h our !  by th e met hod of Ma una lmall Th e  ln c u b t i e d

l u l p e n s x c m  w a s  p l a c e d  c m  a  s l i d e  a n d  e x a m i n e d  m i c r o s c o p i c a l l y  f o r t h e

p r e s e n c e  o f  p r e c i p i t a t e  a n  t h e  m e d l u r n  a n d  a r o u n d  t h e  c n L 1  o r l h c c  o f

th e  l a r va e To document  the fact  that the obser vable pr ccipxtate was

the end pr oduct  nf an antmgen : lar val and antxbody (ser um or  fract ions]

the mdxr ect  fluor escent  ant ibody tcchmquc as per  the methodr e a c t i o n

of  Ta f f s  a n d V oi l er  H9 6 21  wa s  e mplo y e d Th e re ag en t  u se d wa s

fluor eccm xsothiocymnale conjugated TS fr ict ion of anhr abblt  antxlnr um

{ Cappel  Labor a tor ies n l : D o w n i n g t o w n Pa] Af ter mcubat ion w1 th

l e r u m o r f r l c h o n a th e la r val :  wc r c  wa sh ed  wl th  0 .  Ol  M ph os ph ate

buffer pl I  7 . 1 and fixed w1Lh 3 ml of methanol for  ID minute! Th e

h x e d  r n a t e r u l  w a s  w a s h e d  t h o r o u g h i y  w z t h  b u f f e r

t h e  f l u o r e l c e n n - l l b e l l e d  a n h s e r u r n  f o r 3 0  m i n u t e s

and : t amed  with

After  washing

l e ve r a !  a d d i t i o n s !  t u n e s th e  l a r v\ e  we r e  p la c ed  o n  l i i d c |  u n d e r  a

c o ver s lmp  a n d  e xami ne d  r n z c r o i c o pi c ll l y u n n g  n  A O S p e n c e r  mi c r o
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scope with n  fluor olume illuz n inltor an d  p r i ma r y  B G~ l2  f i l t e r s  a n d

a 0 G» l  f i l t e r  i n  t h e  c y e p le c c

T c l (  f o r  t h e  I . n f e c f . 1 v 1 ! y  o f  t h e  I n c u b a t c d  L a l x L | . n  M a ce

Twe n ty - o n c - d a y » o ld  wu n lz n g  S wi l l - W e b s te r  m me  we i g h i n g

1 3  t o  2 0  g r a m s  w e r e  r a n d o m l y  a r r a n g e d  1 : 1  g r o u p s  o f  6 0  f o r  e x p c r l

ment al!  and  60  fo r  co nt r ols The  co nt r ol  an ima ls  we r e lub dw uie d mto

3 gr ou p !  of  Z0 on e  g r o u p  r e c e we d  la r va e  t h a t  h a d  b e en  p r c vmu l l y

incubated for  IB hour s ln nor mal r abbmt  scr um the  se c o nd gro up

re c e wed  la r va e  t h at  ha d  b e en  in c ub ate d a n n or mal  r a b bi t  I g M a nd  th e

Lh l r d  g ro u p  wa s  g i ven  la r vae  whlc h  h a d  b e en  mc u b a te d  m n o rma l

r ab bn  IgG The expcr mmental ammall wer e also subd1v1dcd lnto

thr ee  gr n upl n f Z0 on e  g r o u p  r e c e we d  la r va :  wh lc h  h i d  b e e n  mc u

hated Ln nnmune r abbnr . whole serum on e  gr o u p r e c e i ved  l ar va e

th a t h ad  be e n mc u b atc d  m xmmun e  r a bb i t I gM a nd  th e  t h i r d  g r ou p  wa s

gn e n  la r vae  t h at  h ad  b e en  mc ub a ted  i n  i mmu ne  r ab b i t  I g G.

Ea c h  mo u se  wa l  g xve n  1 0 0  mu s c le - f r e e  vi a ble  l a r vae  p r c vl

ou sl y  i nc u ba te d  m on e o f  th e  a bo ve s pe c i f i e d p ro c e d ur a l af  te r  h un g

was he d thr ee  t xme l wi th O.  8 5% NQCI Th e  ga va g e wa l a c c omp l i s h e d

by the unc of an blunt 18 gau ge nee dle  an d a t ube rc u li n  sy r xn ge Th e

mu l  volu r n e g we n  to  e ac h  r no u le  wa s  0 .7 .  ml

Seventy-  lvo hour s pon-  gavage ha l f o f t he  nu mbe r  o f  lmma h
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of  a l l  t he  g r o u p s we r e  s a c r i f i c e d  f o r  t h e  r e c o ve r y  o f  a d u l t wo r r n l .

Th e  mte s ti n e a  we re  f r e e d , sl i t  l o n g i t u d i n a l l y and xnc ubated i n D.  Ho

NaOH at  40 C for  12 h our s { Lar s h and Kent 1949)
9Q

Twe nty - emgh t da y s po st -g avag e, th e  r e mn n mg  : n i c e  w e r e

sa c r i f i c e d  f o r  t h e  r e c ove r y  o f  i a r va c  f r o m the  mu : c u la tur e  b y  p c p s m

dxg c lt r o n

Th e da ta ob ta i ne d wer e su b nmi t t c d  t o a ta tmtl c al  a n aly s es  us in g

me  i q ua r c  r oo t  t r an u fo r rn at xon  an d  c a lc u la t i n g  t he  t vai u e { Ste c l  an d

To r r xc , 1960)

A

K 1 - X
,

SP 1/N . 1/N2

2. 21151 + (NZ -  115S
p

N 1 4 N 2

\1
W h e r e

x m e a n

N n u mb e r  o f  a n i r r u l l  p c r  g r o u p

z
S = va r l a n c  e



RES U L TS

I n  v i t r o  Rc n c t i o n  o f  S e r u m a n d  F r a d o wgi th T1- i c h ine lla  : p i xa li a

La r vie
\

I n c u b at i o n  o f  T sp i r a l i s  l a r va e  wi t h  h e a t i n a c t i va te d

[5 f> °C  fo r  30  mi nu te s ]  imnmu ne  r ab b i t  who le le ru r n an d i mmun e

Ig G s h o we d  a 4 +  p r c c i p i t a t c  i n  t h e  me d iu m, whi l e o nly  a.  2+  p re-

c i p i t a te  wa n o b s e r ve d  i n  t h e  me d i um o f  l a r vle i n c u b a te d  wi t h  i mmu n e

I g M A sma ll  p c  r c e n ta gc  of  i a r va c  sh o we d p re c ip i t a te  a r ou nd  th e

or a l  o r i f i c e  ( F ig u r e  2 ) Thmer c was no pr ecipitate obser ved in

the rcacdon with normal whole se.u.n:1 nor mal IgG and no r mal

! g M [ Ta ble  1 ) lndnec t  fluo r escen t  ant ibody s t linmg  showe d the

pr ecipit ate in t he mediu m and on  the lar vae to b e a br ig ht  fluo

while the nor mal ao r um and f r act ions showed nor c ac c nt  g r ee n

f l u or e ac c n t p re c ip i t ate  a n  t h e  me di u m an d  th e  l ar va e we r e y e l

lowi lh t o gr eenish in co lor  { F|g ur es  3 t o 6} These pxocedu r el

we re  re p ea ted  se ve r al  ti mes  to  i d en t i f  y  t he  pr e c i pi t ate  t o  b e  o f

an an ti ge n an ti bo dy  n atur e.

Fr a c t i on a ti o n o f  Rab b i t  Sc r um an d  I d en t i f i c a t i o n  o f  P e ak s  b v

Immu n o c le c t r o p h o r c a i n

The scanning of the cfflucnt  fr om the Sephadex G-200

c o lu mn  c h r o ml to gr a p h y  at  2 8 0  r ng  wlve len g th  g ave  C o n l i n t c n t l y

l s
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Axn ou n t  o f  p r e c i p i t a te o bs e r ve d  i n  th e  me d iu m a n d  n u mb e r
a n d  p e  r c e n t  o f  l u va c  l h o wi n g  o r a l  p r e c i p i t l t e  wh e n  Tr i -
c h i n e l l a  s p u : L i s  l a r va e  we r e i n c u b a te d  i n  n o r ma l  wh o le

Ta b le  I

u e r u m . n o r m a l  I g M I g G i m m u r

I g M  a n d  I g G  f o r  1 3  h o u r s  a t 3 7 ° C
ae whoic ser um. immu n e

of P p tMe d iu m Us e d N o La  1 -va c N o . o f  L a r v a e

w i t h  O r a l  P p t
~crccnt o

L a r va e  wi t h
Or  t]  P pr

S a l i n e

N o r m a l

S e  r u m

i m m u n e

S c m m

N o r r n a i

I m m u n e

N o r m a l

I m m u n e

W h o l e

W h o l e

I g M

I g M

I g G

I g G

I B

Z 5

13

l l

21
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3 2

0

0
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o

l

0

zo

o

0

60

o

5

o
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C!

9
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0

2+

O
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I n
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A
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F x g u r c  Z I n  v i t r o  r c a c t z o n  o f  a n t i T r l c h l n e l l a  a n t r b o d y w i t h  I l v c

t n c h x n a  h r v a e  f o r  1 B  h o u r s  a t 3 '¢ ' ° C . S h o w n  a r e  p r e -

ctplutcs ar ound t he or al or  thce a nd ln th e medium
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A

Fug ure  3 Ln di r e c t  f l uo re sc en t a nt i b od y  sta in in g on  r e ac ti on  o f
t r i c h i n l  l a r va  a n d  i m mu n c  w h o le  n e mm, and

F i g u r e  4 No r r n n l  wh o le  s ¢ r u m
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A

F i g u r e  5 I n d i r a : c t  f l u o r e s c e n t  a n t i b o d y  s t a i n i n g  o n  r e a c t i o n  o f

t r i c h i n l  l a r v a  a n d  i m m u n e  I g M a n d

F i g u r e  6 Ig G i mmu n o g lo bu l i n  l
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two  p e a k s  p e r  s a mp le  o f  t h e  me th a n o l  p r e c ip i t a te d  r l b b i t  g a mma

Fr a c ti o n !  u n de r  ea c h  p e a k we re  p oo le dglobulin (Figure 7]

c o n c e n t r a te d  b y  p e r va p o r l t i o n dia ly ze d ag ai ns t O. 85% NaCl and

ele c t r o p h o r es e d  i n  t h i n l a y er  a g a r  e le c t r o p h or e s i s i n  V er o n a ]

A tr o ug hpH 8.  Z, wi t h  4 .  2  r n Ar n p / l li d e  f or  two  h o u r sbuff e r

wa s c u t an  th e ag ar  af te r  c i e c t r o ph or c i i s an d 2 .  ui  o f  a nt i r ab bi t

D i v i  | i o n ' T  r a v c n o l L a ba n t n c r u m  p r o d u c e d  m  g o a t  { H y l a n d

A

Thi!  r cac t lon  show ed t he f ir stOr a to r i e s  ln c . }  wa s  a pp l i e d

and thepe a k  t o  c on ta in  c h le f l y  I g M wi t h s o me l i po p r o te i n s

The above flndsec on d pe ak  wa s c h i c f ! y  I gG ( Fi gu re  B and 'Pl

i n g s wer e  c o n f i r mc d  by  Hy la nd  L ab o ra tox1 c |  b y  t h e u se  o f  t he i r

exp e lxme nta l  a n t lr a b bi t  I g M an d  Ig G an t i se r a  p r o du c e d i n  g o a t

T h i s  u aal  p r e c i p i t a t i n g  t n t i b o d le l : L n  u mmu n o c lc c t r o p h o r e s u

c o ns i s ten t wi t h th e t he or y  o f  exc lu si on  o f  t he  S e ph ad ex G- 20 0

19650 that  the moc o lu mn  c h  r o ma to g ra ph y  ( Le ac h  a nd  OS hc a

le c u lc l  g re a te r  t h an  a  mo le c ula r  we i g ht  o f  2 0 0  0 0 0  do  n o t p e n

Th e  mo lc c u l l rand a r e th u!  eluted fir stc t r a t c  t h e  g c ]  ma t r i x

we 1g ht  o f  I g M 15  a pp ro xi ma te ly  1  x 1 06  whe re as  t ha t of  I gG i l

app ro xi ma te ly  1 .  5 x I 0 which is e luted last
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5

T

45 50 5510 15 2.0 2.5 30 35 400
F r a c t n o n  N u m b :  r

Ei u t i on  p r o f i l e  o f  r l b bi t  g a mma  g lob u h n  b y  S e ph a d e x
G- 2 0 0  c hr o ma to gr a p h y .

F lg u r e  T
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Immu n o c lc c t r o p h o r c t i c  pa t t e r n  u f  r a b b l t  wh o le s c r u m a n d

I g M and
Fagure B

Ig GF i g u r e ?

Rabb 11. whol e | crumA .
Goat a nt;  -  r abbi t ant lbody
I g M
IgG

B
C
D
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I mmu n e  Ru s n o n s n  to  Tr i c h i n e l i a  s n i r a l i s  i n  Ra b b i t :  a s  me a s u r e d

b y  C o mp le me n t  F i xa t i o n  Tc s t

The r abbits wer e bled and ch allenged accor ding to ached

T h e  a n t i b o d y r e s p o n s e !  w e r e  a p p r o x i m a t e l y  s i mule { F1 gur c ll

: l a r  i n  a l l  f o u r  r a b b i t s  as  me a s u r e d  by  t h e  c o mp le me n t  f i xa t i o n

te s t  ( Ta b i e  I l l . Se ru m a n ti b od i es  r o s e s tc a dxl y  a f t e r  g ava ge s

exc e p t f o r  r ab b i t  No .  3 wh1 c h  expe r ie nc e d so me de c re as e  i n a nh -

bo dy  t i t e r  af te r  t he  l a st  c ha l le ng e. . C o mp le me n t  f i xa t i o n  wa s  a l s o

Rc suits showed thatpe r f o nn c d  wi t h  t h e I g M a n d  I gG f r a c t i o n s

Ig M a n d  I g G t i te r s  we r e p r e s e nt  c o n c ur r e n t l y xvi th the  I g G h igh er

than that  of the igM at  all  t imes (F igur e 101 A dec r ease  in t it er

3 at Z1 da y s af  ter  the t hi r dof IgM was  also obs er ved an r abbit  No

cha.llcnge with 15 000 lar vae

lmmun o g lo b u i l n  Re s p on s e  to  Tr l c hi n c l l a  s p mra l i s a s  Me a su r e d b w

Pa s s i ve  Hc r n lg g iu t i n a t i o n  Te n t

Al  d c ts r r r u ne d  b y  t h e  pa s s i ve h e ma gg lu t i n a t i o n t c l t the re

we re  no  sp e c i f i c  an t i b o di e s a ga i ns t  E .  l p i r a li s i n  t he  I g M an d Ig G

f r ac t i o n s f r o m th e r ab bi t s b ef o re  ga vlg e  ( Tab le  I 1  an d  F i gu r e 1 1) .

Twe n ty » on c  d i y :  a f t e r  t he  f i r s t  g a va g e , th e  I g M ti t e r  wa s  2 0 0 .

The se r um co llecte d by 1 4 day:wh i le t h e I g G f r a c t i o n  wa s  z e r o
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I r n mu n e  r es p o n s e  o f  r a b b i t s  t o  Tr i c h in e l l n  : P i xa l i a  a s
rnc as urc d bv th e c o mplex:n ent  f i xa ti on  an d pa ssi ve  h ema gg ku

tin ataon  t ent s.

Ta ble II

C o mp l e me n t Hu n ;  g g lu t i n a t i o nF z u t io n l
I~M I~G

o
Zl  d ay s a! te r 1
l l t g a v a g e

2

3

4

A v c r a ; e

64

52

125

gf

T2 16 zoo
1 4  d a y :  a f  t e r Z

Z n d g a v a g e

2

3

4

A v c r a ; c

l a s

6 4

2 5 6

5 } 2

2 4 0

6 4

6 4

6 4

E
5 6

1 2 8

2 5 6

1 2 8

2 5 6

1 9 2

400

zoo

zoo

zoo

zso

400

SD()

400

soo

600
21 days af  ter
Sr d  g n vlg z

l

2

3

4

Ave ra ~ e

256

512

zzs

5lZ

352

128

| 2 8

16

128

zoz

256

256

256

512

azn

zon

200

1600

w

quo

zoo

1600

soo

B00

ss c

Ra b bi t Ti t e rT i t e r

W holeNumber Ser um IBM fs f i
16Be fo r e 1

ga V i g o

z 8

3 s

i64

A v c r l z e 12 4 4
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Fi g ur e  1 0 I r n mun e  : r e s po n s e o f  r a b b i t :  to  Tr i c h xne l l a s p i r a l i s  a s
me a lu r e d b y  t h e c o mp lc r n e n t  f i xa t i o n t e n t . Ra n ge s  a r e
sh o wn  b y  t h e  ve r t i c a l  l i n c l . '

A

\

I
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af ter  t he  s ec o n d g a va g e  h a d  a  I gM ti t e r  o f  2 5 0  md  Ig G ti t e r  o f

Twe n ty - o n e  d l y s  a f t er  t h e  t h i r d  g s va g é , th e I g M an d Ig G60 0

t i t e r s  we r e  l p p r o xi ma t e l y  t h e  n a me  ( I g M 9 0 0 , IgG 85 0)

Stud ies in  Mic e  o f  L a r va e  i n c u b ate d  i n  S gxg m md  S er u m.

F r l c t i o n a
J

0.  3  ml o f  wh oleSa mp le s  we re  p r e p a r e d  a s  f o l l o ws

1
se r u m c c mta imn g  6 0  p g / ml o f  p r o te m, 0.  3  ml  of  I g M c on txi n in g

l.  0  P s/ ml of  p r otei n a nd  0 .  3 ml of  I g G c o nta in in g 9 p gf m l  o f

Ea c h  wa s  ma c t i va ted  a t1968)pr ote in  {C ra n da 1 l an d  Mo or e

56 ° C  f o r  30  mi nu te s Th es e  q u an ti t i e s  o f  p ro tei n  o f  I gM an d

be c a u s e th e y  a r c  t h e e q u walc n t l  of  t h e  i mmu n eIg G we r e  u s e d

To each of  these inglo b u l i n :  c o nta i n e d  i n  t h e wh o le s c r u m

lp l r a l i g lar vae wc  r c  add ed and500 li ve:  Tac t i va te d  s a mp le s

in c ub a ted  f o r  IB  ho u r s a t 3 7 °C  in  A  wl tc r  ba th Aft :  r incubat ion

th e  l a r va e we r e was h e d wi t h  p h y s i olo gi c al  s al i ne  to  r e move  a n y

Th e  t r e a te d  l a r va e  wer e  p o o le d  l c c o r d i n gun reac ted antibodic  5

immun e a ndto groups of inunune and normal whole lcrum

no r ma l  I g M a n d  i mmu n e  a n d  n o r ma l  I g G, and  r esu sp end ed i n

This dete nnincdnxl i n e  t o  y i e ld  1 0 0  i n va c f 0 . l ml  vo l u m e

nu mb e r  o f  l a r va e  a n d vo lu r n e  o f  l u lp e n di n g  me d i um wa s  t h e
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ga va g e do s e p er  mo us e The se  lar vae  w er e st i ll  mot ilc  a s de

t c r mi n e d  b y  r n i c r o l c o p l c  e xl r r l i n l t i o n

One  h un dr ed  an d twen ty 13  t o Z0  g r l r nl  n xi c e  we r e

ra r d o mly  d i vi d e d  i n to  s i x g r o u p s th r e e  g r o u p s we r e t o  r ec e i ve

la r va e  i n c u b a te d m n o r ma l  s e r u m a n d  f r a c t i o n s and the othc r

thr ee t o r ece ive lar vae in cubated  ln z r nr nune ler um and fr a ct ion:

Ea c h  mo us e was  g a va gc d wi t h 1 00  p r c i nc ub a tc d l ar va e Th e mic e

we re  i d en t i f i ed  b y  c a r  pu n c h . Twe n ty  m i c e  r c c e mvtd  l n va c  i n

c ub ate d f or  1 8 h our s an on e o f  t he  f o ll owi ng

No r ma l wh o le  s c r u m
\

No r ma l  I g M

No r r n ai  I g G

lnxmunc wh ole scr um

lr nr r unur  I gM

I mmu n e  I g G

Te n  mi c e  f r o m ea c h  o f  t he  l u :  g r ou p s  we r e  sa c r i f i c e d 7 2  ho u r s

T h u  w l l  a c c o mpo s t - g a va g e  f o r  t h e  r ec o ve r y  o f  a d u l t  wo r m!

sl i t t i n g  t h e m lu n g ipln h e d  by  r e mo vin g  t h e  sma l l  mtc n t r l n e u

tud in al ly  an d di ge st i ng  t he m in 0.  I 5 Na OH over nxght  a t 11 °C

Ther e was a  7- fo ld dec r ease  in t he ivc r agc nuanb cr  of

adu lt  wor ms r ec ove r e d f r om th e mice  wh ic h r ece ive d lar v ae
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th a t  wer e  i n c u b a te d i n  i mmu n e  who le  s c r u m a s c o mp ar e d  t o

th o u :  t h a t  r e c e i ve d  l a r va e  p r c i n c u b l t e d  i n  n o r mn l  wh o le  s e r u m

W hen the mean number of7 vs 1.  7, p 4 0 .0 1 , Ta b le

W o r ms  r ec o ve r e d f r o m mi c e  wh ic h  r e c ei ve d  l ar va e  i nc u b a te d

i n  i mm u n e  I g M wa s  c o mp a r e d  t o  mi c e  t h i !  r e c e i v e d  l u v a c  i n

th er e wa s a 38 - f old de c r ea se  { 3.  S  vsc u b a t e d  i n  n o r m n l  I g M

Ei g ht  of  th e  n i ne  mic e  g a va g c d  wi t hTa b ic  IV )p < 0 . 0 l0 l
A

la r va e i n c u ba te d  m i n u nu n c  1 sM.  h a d n o  wo r ms  in  t h e  i n t c s

Ther e waa no differ ence 111 the number  of adultt i n a l  t r a c t

wo r ms  r e c o ve r e d  f r o m i mmu n e  I g G a n d  n o r ma l  I g G g r o u p s

v s Tab le V1p > 0 . l

I n  t ho s e  a n i mals  su r vwi n g  th e  28  d ay s  b ef o r e s a c

wc i gh t  g a in  wa s  o b s er ved  I n  al l  t h er i i i c a n g  f o r  l l r va  c o u n ts

The animals  tha t  r eceivedand VIH)an i r n l l a  (Ta b le s  V 1 v u

la r va l :  i n c u b ate d  wi th  i mmu ne  I gM on  t he  ave r ag e  g a i ne d  t h e

How eve r , ther e was no differ ence between themo s t  we i g h t

ave r ag e  we xg ht  g a in  i n g r ams  a mo n g  th e  a n i ma ls  th a t  r e c ei ve d

th e  l a r va e i n c u b a ted  m i mmu n e wh o le  s er u m a s  c omp a r e d  t o

th o u :  t h at  r e c e i ve d  l a r vae  i n c u b a te d  i n  n or ma l  wh oi e  s c r u m

v i m(Tab les  V 1 v u
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Th e  la r va e  r e c o ver e d  f r o m th e  mu sc u la tu r e  o f  t h e

va r i o u s : n i c e  a t  Z8  d a y s  a f t e r  i nf e c t i o n r e ve ale d  a  si mi l e :

pa t t e r n  i n  t h e  n umb e r  o f  a d u l t  wo rms  r e c o ve r e d  a t  7 2  h o u r s

An  l ve r a g e o f  3 ,  6 46  l a r va e  wa s  r e c o ve r e d  f r o mpost - gavage

m i c e  t h a t  r e c e i v e d  t h e l a r v a e  t r e a t e d  w i t h  i m m u n e  w h o l e  s e r u m

ve r i u s a n  a ve r a g e o f  7 ,  B 8 2  l a r va e f r o m mi c e  wh i c h we r e  g i ve n
A

Al th o ug hlar va e t r ea te d wit h no r mal  w ho le  le r u m { T ab lc  V I]

a 46% dec re uc  i n  t h e  ave r a ge  n u mbe r  o f  l a r va e  r et h e r e  i s

th e  f i g u r e s  a r e  n o t  s ta tu t i c a l l yc o ve r e d  i n t h e  i mmun e  g r o u p

Th i s  15  d u e t o  th e  n u mb e r  of  l a r va - r esignificant Ip > 0. IJ

Th e d i f f er e nc e  l n  t h e a ve r ag ec o ve r y  va r i a nc e  a mon g  th e mi c e

nu mb e r  o f  l ar va e  r e c o vc r  t d  f r o m r n i c c  wh i c h  r c c e wc d  la r va e

t r e a te d  i n  i mmu n e  I g M a n d  n o r ma l  I g M wa s  s ta h n t i c a l l y  h i g h l y

sigmf i c an t { p <0.  01) , an d  t h e  a ve ra g e  n u mbe r !  b e i ng  2 60 0  ver s u s
I

Ei g ht  of  th e  t e n mic e  g a va g c d  wi t h19 re sp ec ti ve ly  { Ta b1 c  VI I )

T h e  s u n ci mmu n e  I g M t r e a te d  Tr i c h i n c k l ;  y i e ld e d  n o  l a r va e

f i n d i n g s  we r e  r e c o r d ed  f o r  t h e  a d u l t  wo r m r e c o ve r i e s  f r o m th e

Th e r emi c e  t h a t r e c e i ved  t h e  l ar va e  p r c i n c u b a tc d  i n  i mmu n e  I g M

wi n n o s ig ni f i c a nt  di f l e  r e nc e  b etwee n  th e nu mbe r  o f  l ar vae  ob -

ta i ne d  i n  th e  no r mai  23 6  f r o up  a nd  i mmu ne  I gG gr o u p { 8 2 2 5  vi

8 8 0 4 , p > 0 . l Ta b le V I I I ) .



DISCUSSION

I n  t h e  p r e l c n t l t u d y i t  w | . |  f o u n d  b y  t h e  u s e  o f  t h e  s o m p i c m c n t

f i x a t i o n  t c l t  t h a t  t h e  t w o  c h i m e s  o f  a n t l - T r i c h i n e i l a  a n t i b o d i e s  c o c x i s t

w i t h  t h e  I g M  b c m g  l o w e r  t . h ; n  I g G  b u t  p a r a l i e l  t o  e a c h  o t h e r  a n d  t o  t h e

to ta l  a nh b o d y  txte r  a s l n d i c al c d  m th e  wh o le  s c r u m An mc asu  r ed bv

the  p aln ve  he ma gglut mad on  te st the IgM wer e the only ant lbodtcl

de te c ted  l n th e Z1 -d ay  s ampi c wh i l e I g G a n tl b o dle n  ap p e ar e d  f l r st  l n

th e  3 5 th d ay  s imp le  a f t e r  t h e f u at  ga va ge  i l i  da y s  a f  t e r  t h e s e c o n d

gava ge) . Th e  l e ve l  o f  th e  I g M a n ti b od i es  i n  t he s e r ab b i ts  di d  n o t

decline thr oughout  the cour se of the cr per xmcnt C r andail and Moor e

mas) b y  u lmg  th e  p a a n ve  h e n u g g lu t i n a t l o n  t c l t wit h Mc lch cr  5

tnc hma  an t lg cn l l s o  s h o we d  th a t  t h e  f xr st  d ete c ta b le a n ti b o dy  f ol l o w

: n g  a  n n g le  mf  c c t mn  wi t h  ~ s p xr a l u  l a r va e  wa l  a s s o c i a te d  wl t h  I g M

At  thr ee weekl af  t er  the lnfectmn I g G an txbo d lel  wer e  no t  pr e s en t .

However by  th e  f o ur  th  to  nxth wee k s IgG anubodlcs began to appear

a n d  p e r n l t e d  a t  r c h t i ve l y  h a g h  h te l  f o r  l t  l e l l !  f o u r  m o n th s  a f  t e r

the lar vae  we r e adr nln utc r cd Bo th  I g M a n d I gG an t i b o du e l wer e

pr¢ : | ¢ :n\  Ln  r a bbi ts af ter  mu ltz plc  c h all eng c u These author s concluded

th a t  t h e y  c o u ld  n o t  d e f i n i t e l y  c lt a b lu h  a n  e a r l y  r u e  o f  I g M a n t i

T n c h m c l l a antzbody fo ll owc d bv I g G u mt ib o dxen  in  r a bb i t ! because

m th e h e mag g lut i n a ti o n  t e n t lt  win s hown tha t  ant ib odlei ar e mor  t

ef f i c i e nt  th a n  I g G | n ti b o d: e | Onou e e t al  ( 1 965)  r e por  ted  th at t he I gM

41
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wa s ab ou t 1 80  tmmes  mo re  e f i n c i en t i n  a g glutma ti o n on  a  mo la r  ba si s

tha n th at  o f  I g G. Th i s mi gh t  be  du e  to  t he  pr e s en c e  o f  s i x l n t xg e n

ba n dz n g n tc l  o n  t h e  I g M n s c omp ar e d t o  t h e two  on  th e  I g G F r e c m a n

an d Stavxts ky  [ 1 96 5]  p o stulate d th at  th e ap p ar en t l tq uc nc c  o f  pr o du c t i o n

of  I g M a nd  Ig G lnt i bo d ie l  r n ay  be  o n ly  a r c Hc c t1 on  o f  t h e g re a te r

ef f z c le n c y  o f  t h e  ma c ro g lob u h n  a n t i b o d y  l n  th c  hc mlgg lu t xn a t lo n  tc l t .

A

On  th e  b a s i l  o f  my  f md mg l  r e p o r te d  h e r e xt  wa| shown tha!

both the lmmun c IgM and  the total  :mmune g lobu linl of th e wh sle s cr um

had advcr lc m vit r o effects upon the t r mchma lar vae fed to the r r uce

clpec lally  on t he de velop ment  to ad ult  w or ms a n d r c a u l t c d  m n  t h e

r n a j o r l t y  o f  t h e  r m c c  f r o m  b e m g  i n f e c t e d The r c wa l n o dlf fer cn ce in

c l f ec t  o b s er ved  L n t he  l xr vae  t r e a te d  wl t h i r n r n un c  I g G o r  n o r ma l  I g G

A l t a t i s t l c a l  a n aly n n  o f  t h e  c o mpa r i s o n  b e twe e n  th e  t r e a tme n t  o f

la r vae  " nth (H l nmmu nc  I gM a nd  l r n rn un c  I g G (Z)  ar nmune whole scr um

an d  u mmun c  I g M and (3) Hnr nune whole serum and Lrr urmnc IgG showed

t h a t  m  t h e  f i r n  c o m p a r i s o n  ( i m m u n e  I g M  v e r l u l  l n u n u n e  I g G }  t h e r e

w a s  a r i g n i f  a c a n i  d i l f e r e n c e  l n  t h e  n u r n b e r  o f  a d u l t  w o r m !  r e c o v e r e d

( 0 . 1  \ . l  7 .  8 , p < U .  O H . a n d  i n  t h e  n u m b e r  o f  s e c o n d a r y  l a r v a e  r e c o v e r e d

( 19 vl 8.  804 I . n t he  s e c o nd  c o mp a r l lo n 'L he  mumu ne  I gM wa s stan !

ti c a li y  mor e  ef f e c txve  t h a n  i mmun e  who le  l e r u rn ,  bo th  m th e a ve ra g e :

nu mb e r  o f  a du l t  wo r ms  an d  d a u g h te r l a r va e  r e c ove r e d  { 0 . l  vl  1 .  7  a n d

vl 3,  6 46 p <0 Th e r e  wu s  a  l i g n l f l c a n t  d i f f e r e n c e  m th e  t h i r d
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Co r n p l r i l o n  i n  t h e  a ver a g e  n u mb e r  o f  a d u l t  wu r mn  r e c o ve r e d  a f t e r

tr e atmen t mth  i r nr nu ne  wh ole s er um an d l nmtmune  I gG ( I .  7  vs T.  S,

p<0.  Ol) , bu t t he r e was  no  si g ni f i c a nt  di f f e r en c e i n t he  nu mbe r  o f

l a r v a e  r e c o v e r e d  ( 3 6 4 6  v s  8 8 0 4 p ) 0 l ] Th i s  l a t t e r  mn g n i f i c l n t

di f f  c r c nc e i s u ndo ubtedl y  d ue to the lar ge var lan c c  1:1  th e n urn bc r  of

la r v a e r ec o ve r ed  { I a ble  D U The above data ar e mter pr etcd to show

that  i!  i s the Ig M fr act ion of th e lr nmune  ser um t hat  has the most
A

ad ve rs e  c f f e c t s o n th e  : ni c < t : | v1 t y  of  th e l ar va e  o f  I l p x r a l u

1
The cor nph:ment  hxatxon test  and the z n vit r o pr cclpihn

r ea ct ion of liv e T n p z r a h a  l a  1 v a c  w i t h  l m m u n c  I g M  s h o w e d  a  l o w e r

r e a c t i o n t ha n  th e  i mmun e  I g G This mean s th at  nmther  thc  com

pie :ne nt  f u sin g abi la ty  nor  t he amoun t o f  pre c ip i t ate  f or r nc d  a n L hc

pr e c xp i h n r c ac twn i n di c a te s  th c  pr e s en c e  o f  pr o tec t i ve  a nt i b od i e s

Soulsby ( l962}  and Tanner ( 1963)  concludcd that  despitel h ' L h c s e r u m

t h e  c x t c n l sv c  a m o u n t  o f  w o r k  w i n c h  h i s  b e e n  d o n e  a n d  1 3 st x l l  l n

p r o g r e s s  o n  v a r i o u s n e r o l o g a c a l m a n l f e s t a t x o n s  i n  n e m a t o d e  m f e c t l o n s

n o  c o n v i n c i n g  c v \ d c n c c  c x u t l  t o  s h o w  t h a t  a n h b o d a e s  d e t e c t e d  b Y

n u m e r o u s  s c r u l o g t c a l  t r a t a  p l a y  a n y  f u n c t i o n n l  p a r  t  l n  l m m u n i t y  { p r o -

tc c tzon) The ant ibody detected by the ser ological t est i ser ve cm} y as

a g u ldc  t o  th e  a n ti b o d y  r  t l po n le  to  p a ra s i t i c  i n f e c t i o n !

The r nec hanl lm of l ctmn  of Lhe  lr n mune  IgM up on t he v lt ll ify

O I T spir a ls!  l ar vae  can  be e xplllned on th c bas is t hat  t he lmmunc
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Table IJ( S u n u n a r y  o f  a d u l t  wo r m a n d  l e c o n d a r y  l a r va  r c c o vc n e n ,

gl vi n g c o mpa r u c m a n d  le ve l  o f  s lg n i f i c a n c e  ( i n  pa r c n th e s u )
of  l r r u n un e  wh ole  s e ru m a n d f r a c ti o ns .

A Nov e r a g e A ve r a g e  No

Ixn mu n e  I g M

11:

I r nrnu ne IgG

i P < 0 0 l }

19

3 30a

{pc 0.  01)

l r n m u n e  w h o l e

s e r u m 1 7

( 3 1

I r n r n u n e  I g G } 3

[ p f U .  0 1 ]

3 f,-as

8. S94

tp > 0 . l l

I l n r n u n e  w h o ]  c

s e r u m

R21

I m m u n e  I g M

1p<0.0l}

3 6 4 0

19

lP < 0 o n
\

a d u l t w o r m : la r v a e

a
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f r a c t i o n  r r my  a l te r  t h e  ba s i c  mc ub o l i s m of  t h e  p a. : a n t¢ , f o od  i n t xk e

r c u p n a t i o n , or  n my  p h y l i c a l l y  c lo g  t h e  va n o u a  o p a ni n g s  o i  t h e  l a r va e

by  t he  f o rmed  p re c sp xtat c Ollve r -Gon z ale z  { 19 40}  mier p r eted  the

c lo g g mg  to  me a n  th a t  th e  p re c i p i t a te s  a t  t he  mo uth  o f  t h c  la r va e we r e

to o  l a r ge  f o r  th e  i a r va c  t o  r e le a s e Th i l  r e s u l t e d  i n  xr n mo b i l i z z t i o n

an d  d e ath  o f  th e  l a r va e La r lh  { l9 t17 )  c on c lu d ed  th at  th e i nte r f er e nc e

w1 th  me I a bo lxc  a c t i vi t y  r e s u lt e d  ln  l t un t xng  o f  t h e  wo r ms and r r ught
A

eve n  ln h i b l t  t h c  n n r r n a l  r e p r o d u c twe  p o te n t i a l  o f  t h e  wo r m:  d u n n g

infectxon Howcver Ko na an c h rc v { } 96 3}  mdlc a ted  t o th e c o nt ra r y  t ha t

th e r e pr od u c t zwe c a p ac zt y  an d  t he  n umb er  o f  mu s c le i r ac h ma  lar va e

were  no t a f f e c ted  by  lh c  i r nrn une  ga rnr na g lob ull n. .

I n  Tr s c h i n c l la  mf e c t l o n , t h e  \ mm u n \ t y  i l  t r a n s f e r r e d  f r o m h o n

moth er  t o y o ung  maxniy  1.n the rmlk  of  t h e Ln fe c te d mo the r  { Cu 1b ¢ r t lo n

1943} Th e y o u n g  bo r n  o f  a  n o r ma l ,  u nmf e c ted  mo th er  r a !  c a n  p ro mp t l y

bec or ne  \ I l un \1 ne  1f  t he y  ar e pe r r nl tte d to  f ee d f r om th e : n un un e mo th er

wh i l e  c o nve r s e l y . th e  y o u n g  b o r n  o f  an  i mmu n e  mo th er  r a t a r e  s u s -

c e p t i b l e  t o  I lmr a lu mf e c tl o n  whe n  th ey  a r e  f e d  w1t . h  t he  ml l k o f  a

n o  r m a l m o t h e r r a t I t i s  evxd c nt h ere:  'Lhat  Lxnmuni ty  ua ~ s p z r a l u

1|  n ot  t r a n s pla c c n ta l.  a nd  t he r e i or c  i t  i s n o t a s so c i ate d  wi t h I g G

zmr nun og lob uli n, si n c e  Ku n ke l  ( 1 96 0 )  l h owe d tha t  o n l y  I gG pa | | e |  t h e

p la c e n tn l  b l r r i e r .
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T h e  c o m p l e m e n t  f i u t i o n  a n d  h e r r n l g g l . u t i n l t : i o n  t e i t i  w e r e  u t e d

t o  d e t e r r n i n e  t h e  i m m u n e  r e l p o n n e  o f  r a b b i t s  z u  T r i c h i n e l l l s p i r l l i l .

I t  w a s f o i l n d  b y  t h e  c o m p l e m e n t  f i x z t i c l n  l e I t  L h a t  t h e x n t x b o d i e s  r n a n i -

f e n t e d  a s  I g M  a m d  I g G  w e r e  p r e s e n t  c o n c u r r e n t l y  a n d  p e r a u t e d  o v e r

t h e  p c n o d  o f  5 6  d a y s d u r i n g  w h i c h  t i m e  t h r e e  g a v a g e !  w i t h  l i v e

I . s p l r a l u  l a r v a e  w e r e  g i v e n .

Th e I gM an d  I g G mmmu no g lo b ul l ns  we re  f r a c t xon l lc d  b y  S c ph xdc x

\
G-2.00 gel filt r at ion. Th c p e a k n f r o m ge l  f i l tr a tmn  we r e  i d en tmi i e d

by  i t nmu n o c le c t r o p h o re s i i  s h o win g  t he  f i r s t  p ea k  t o b e  I g M a nd  th e

lec onc i  I gG.

Mi c e  we r e gw e n 1 0 0  h v c  mu s c le - f r e e  Tr i c h i n c l l a  l p l r a l i i

la r va l:  by  ga vag e The  lar vae  h ad be en  pr emc ub ated  Ln  e i t her  ( 1)

n o r m l l w h o l e s c r u m o r  i m m u n e  w h o l e  s c r u m ;  ( 2 )  n o r m a l  I g M  o r

I

zmmun e Ig M;  ( 3)  n or ma l I gG o r  Lr nr nu ne  I gG

Th e  p r ec xp i t i n  r e a c ta o n  u si n g  | c r u m o r  i mmu n og lo b u li n !  o n

th e  1 1 1 vi e  i n  vi t r o  l ho we d  tha t  t h e r e wa l  a  4 +  p r c c lp i t l t e a n  t h e

me d i u m an d  o n  th e  l a r va e  mc u ba tc d  m i mmu n e  s e r u m an d  i mmun e  I g G

Th er e wa s on ly  a  2 +  p re c i pi ta te  L n th e:  me dh xr n of  i nmwn c  Ig M No

p r e c i p i t l t e  wa l  o b l c r vc d  wh e n  la r v a e  we r e  i n c u b a te d  i n  n o r ma l  a c u xr r

n o r ma l  I g M  o r  n o : mu l  I g G.

W h e n the  pr c tr e zte d l ar vae  we r e f ed  to  r n i c e , th e  f o l l owi n g

46
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da ta o n i nf e c ti vi t y  a n d d e ve lop men t  we r e o bta in e d

I Th e r e  wa s  a  s i g n i f i c a n t l y  n ma l l e r  n u mb e r  o f  a d u l t  wo r mn

re c ove r ed  whe n  th e  ma c e we re  gi ve n l a r va e i n c u b a te d  i n  immu ne  who le

se r um an d  xr n rn u n e I gM,  th e n wh en  th e  l a r va e  we r e i nc u b ate d i n  n o rma l

wh o le  a n nu m a n d  n or ma l  I g M No differ ence in the nur nber  of adult

wo r r n s  r e c o ve r e d  wa l  o b s e r ve d  wh e n  th e  l xr vle  we r e  p r e t r e a te d  w1 th

i r tu nu n e Ig G a nd  n or mai  I gG.

Z T h e  n u m b e r  o f  s e c o n d a r y  l a r v a e r e c o v e r e d  l i t e r  i m m u n e

I g M t r c l tme n t  wa s  l i g n i f i c a r n t l y  i m l l l e r  t h i n  wa l  r e c o ve r e d  A l t e r  t h e

n o r ma l  I g M t r e l t r n e n t . I n  c u mp ln l o n  t h e  a v e r a g e  n u m b e r  o f  l a r va e

r e c o ve r e d  f r o m th e  i mmu n e  wh o i e  s e r u m g r o u p  wa s  h a l f  l l  ma n y  a s

fr o m the  n or mal  wh ole s cr um Sta t i st i c a ll y ,  t he r e  wa s  n o  d i f f er e n c e

Th er e  wal  no  di f f e  r e nc e b etwe e n the  two I gG g r ou ps  (n o rmal  an d

i r nrn unel

3 Th e r e  we r e  si g n xf l c l n t  r e d u c t i o n s  i n  t he  n u mbe r  o f  b o th

ad u i t  wo r m:  a n d  s e c on d a r y  l a r va e  r e c o ver e d  f r o m mi c e  wh i c h

re c e i ve d  la r va e  p r ei n c u b a te d  i n  I mmu n e I g M l l  c or n p n r e d  to  l n u n u n e

I g G  a i  we l l  u  i n  i mmu n e  I g M  ve r s u s  i mmu n e  wh o le  s e r u m The

n u m b e r  o f  a d u l t  w o r m s r e c o v e r e d  a f t e r  i m m u n e  w h a l e se r u m  i r e l t r n e n t

wa s  s i g n i f i c a nt l y  l c l l  t h a n  t h o s e  L f t c r  th e  i mmu n e  I g G

wa n  f o u nd  m th e n u mb e r  o f  se c on d a ry  l ar vae  r ec o ver e d

but  no differ ence

On  the  b as i l  of  t hi s  stu d y th e  f r a c t i o n  o f  i mmu n e  r a b b i t  s e r u m
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wh i c h  h a d  t h e  g r e ate s t  p h y l i o lo g i c a ll y  a d ve r le  t f f e c t l o n  t h e  i n f e c t i ve

s ta g e  o f  ~ lp i r a l i a  l a r va e ,  a n d  i mp e d e d  th e i r  i n f e c t i vi t y  a n d  d e ve lo p -

me n t  i n  mi c e  t o  a d u l t  wo r ms wa. |  f o und an Lhe  I gM i r nmu noglobu li n

T h u  w a s  a c c o m p l i sh e d  b y  f i r s t  i n c u b l t i n g  t h e  l i v e  l a r v a e  i n  t h e  I g M

a t  3 7 ° C  f o r  1 . 8  h o u r s  a n d  t h a n  f e e d i n g  t h e m  t o  t h e m a c e .

\
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