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I. INTRODUCTION 

Recen t pape r s by O w e n (1962); B o g d e n & A p t e k m a n (1962); P a l m (1962);  
a n d F r e n z l , K r e n & S t a r k (1960), giving a.o. a s u r v e y of t he r e su l t s of m a n y 
y e a r s ' r e sea rch on blood g roups in rats., p rove the m a n i f o l d ut i l i ty of r e sea rch in 
this f ie ld . Those inves t iga t ions served to some ex ten t as a mode l for a u t h o r ' s s tud ies 
on d i f f e r en t i a t i on of t he an t igen ic blood proper t ies of the coypu ( M y o c a s t o r coypus 
M o l i n a , 1792), u n d e r t a k e n at the in i t ia t ive of P ro fes so r Dr. W. H e r m a n 1 ) . The i r 
a im is to d e t e r m i n e the ind iv idua l blood g r o u p t ra i t s of t he coypu, a n d s u b s e q u e n t l y 
use t h e m as an aux i l i a ry e l emen t in var ious inves t iga t ions on th is an ima l . T h e 
p r e sen t con t r ibu t ion gives the resu l t s of the p re l imina ry a t t e m p t s to ob ta in r a b b i t -
- a n t i - c o y p u red cell sera wh ich a f t e r su i tab le t r e a t m e n t could se rve as t e s t sera fo r 
d i f f e r en t i a t i on of blood g roups in pa r t i cu la r individuals . 

II . M A T E R I A L AND METHOD 

As tes t an imals coypus and rabbi t s f r o m the B r w i n ó w e x p e r i m e n t a l f a r m of t h e 
Dept . of Genera l An ima l Breeding, W a r s a w Agr icu l tu ra l Univers i ty w e r e used. 

D i f f e r en t p rocedures w e r e used in t ak ing blood: 1. incision of t he foo t ve in a f t e r 
U g o r s k i (1962), 2. incision of the tail, 3. cardiac p u n c t u r e w h e n a l a rge r blood 
quan t i ty was requ i red . In t ak ing blood for e ry th rocy tes , an aqueous solut ion of sod-
ium c i t ra te and sodium chlor ide was used as an t i coagu lan t . 

To obta in h e t e r o i m m u n e sera wi th ant ibodies fo r coypu red cells, eve ry of 6  
r abb i t s w a s given 10 t imes an i n t r avenous (margina l ear vein) or in 7 cases a n i n t r a -
per i tonea l in jec t ion of abou t 0.5 ml. packed coypu r ed cells. Before in jec t ion , t he 
red cells w e r e washed S—4 t imes wi th physiological sa l ine (0.92°/o). The r a b b i t s w e r e 

J) Head of t he Dept . of G e n e r a l An ima l Breeding, A g r i c u l t u r a l Univers i ty , B r w i - 
nów n /Warsaw. 
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divided in t w o groups of t h r e e r abb i t s each. One g roup (nr. 8H5, 420, 4513) w a s im-
munized wi th 50% suspens ion of e ry th rocy te s (volumetr ic : 1 p a r t e r y t h r o c y t e s + 1 
p a r t physiological saline), t he second g t o u p (nr. 7H3, CS—37, 4517) w i t h hemolyzed 
e ry th rocy te s (vo lumet r ic : 1 p a r t e ry th rocy te s + 1 p a r t a q u a p ro in jec t ione) . Im-
muniza t ion of the r abb i t s w a s p e r f o r m e d wi th in one m o n t h ( M a y — J u n e 1962). Be-
t w e e n the f i r s t and second in jec t ion an unexpec ted i n t e r r u p t i o n occurred , so tha t 
the f i r s t in jec t ion gave in i t ia l sensi t izat ion, whi le the fo l lowing n ine in jec t ions , giv-
en a t 2 -days in te rva l s , f o r m e d immuniza t ion proper . A f t e r comple t ion of t h e fu l l 
immuniza t ion series, eve ry r a b b i t was bled twice : on the f i r s t and t e n t h day f rom 
the last in jec t ion wi th coypu e ry throcy tes . The ob ta ined sera w e r e inac t iva ted for 
30 minu t e s at 56°C and subsequen t ly cooled, f rozen and p r e s e r v e d a t t e m p e r a t u r e s 
f r o m —18° to —22°C. 

The agg lu t ina t ion tes ts w e r e car r ied out by the tes t t ube me thod , w i t h th ree 
drops of app rop r i a t e ly d i lu ted s e r u m to one d rop of a 2—2.5% suspens ion of e ry-
th rocy te sed iment , w a s h e d 3—4 t imes wi th physiological sa l ine (0.92%). A f t e r t h o r -
ough shak ing of t he tube, incuba t ion proceeded dur ing 30 minu t e s at room t e m p e r a -
tu re . The reac t ions w e r e r ead macroscopica l ly t h r ee t i m e s : a f t e r half an hour , one 
hour , and in t h e case of n e g a t i v e reac t ion again a f t e r ano the r hour . T h e t i t r e s were 
de te rmined by di lu t ing the s e r u m wi th physiological sa l ine in geome t r i c ser ies (1:2, 
1:4, 1:8, 1:16, and so for th) . 

III . R E S U L T S 

In order to determine whether antibodies against coypu red cells occur 
in the normal sera of the tested animals, agglutination "cross" tests were 
made in the first stage of investigations, using red cells and sera of the 
particular coypus and also agglutination tests of coypu red cells with 
rabbit normal sera. In result of the above tests it was found that no 
hemagglutinins for coypu red cells were present in the mentioned sera. 

After conclusion of the initial investigations, the next stage purposed to 
obtain heteroimmune sera by immunization of rabbits with red cells from 
one coypu (male, Nr. 13/61). To check the effectiveness of the performed 
immunization, the rabbit immune sera were subjected to an agglutination 
test with coypu red cells. The tests were made with the particular sera 
diluted 1:2, 1:4, 1:8, 1:16 and so forth with physiological saline. The 
general effect of production of antibodies was thus defined by determin-
ation of the titre of the particular sera in reaction with the particular 
tested coypu erythrocytes. The titres of immune sera in respect to the par-
ticular red cells showed in general great variance. 

Table 1 gives only the limits within which the values varied. The fig-
ures in the tables denote the final reaction effect, that is the greatest 
dilution at which distinct, macroscopically defined, reaction with the res-
pective red cells was still obtained. 

The titres of sera from rabbits immunized with hemolyzed red cells 
(Nr. 7H3, CS-37, 4517) were in every case lower than in serum Nr. 8H5, 
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but much higher than that in sera Nr. 4513 and 420, originating from 
rabbits immunized with red cells in suspension. 

Comparison the titres of the sera obtained on the first day (sera I) and 
on the tenth day (sera X) after conclusion of the immunization series 
showed that the differences between them varied for every rabbit. In 
general though one may say that a better effect (expressed in titre) was 
obtained in the case of the sera X, originating from blood taken on the 
tenth day after ending immunization. No comparison between serum 1  
and X was possible in the case of the sera 7H3 and 8H5, since those I sera 
were titrated only in dilution 1:2 ... and so forth up to 1:4096. 

Table 1. 

Resul t s of agglu t ina t ion tests , denot ing the t i t res of r abb i t i m m u n e sera 
in reac t ion wi th coypu red cells. 

Rabbi t h e t e r o i m m u n e sera Ti t res (from, to) of se ra in reac t ion 
wi th coypu e ry th rocy tes 

N u m b e r 
a f t e r 

immuniza t ion 
wi th 

I X 

7H3  

CS—37 

4517 

hemolyzed r.c 

40962) ( — ) 

4096 (4096) 

2048 (2048) 

4096 — 16384 (11605) 

2048 — 4096 ( 2867) 

2048 — 8192 ( 4779) 

8H5  

420 

4513 

r. c. in suspension 

40962) ( — ) 

256 (256) 

512 — 1024 (922) 

4096 — 65536 (30720) 

256 — 512 ( 384) 

1024 — 2048 ( 1229) 

2) Sera t i t r a t ed only to di lut ion 1:4096. 
I — sera t aken on the f i r s t day a f t e r the last in jec t ion. 

X — sera t a k e n on t e n t h day a f t e r the last in jec t ion . A v e r a g e t i t r e in pa ren theses . 

Characteristic results were obtained in agglutination tests with red 
cells of particular coypu individuals, using relatively small dilutions (1:2 
to 1:16) of four immune sera: 7H3—I and 7H3—X, 8H5—I and 8H5—X. 
The sera 7H3—I and 7H3—X, and the serum 8H5—X did not show agglu-
tination reaction with some red cells at small dilution, that is high anti-
body concentration in those sera. These findings, however, do not give suf-
ficient grounds for suggesting any regularity in occurrence of this pheno-
menon. Each of the above mentioned sera showed inhibition of the agglu-
tination reaction in different degree (that is in different dilutions from 
1:2 to 1:16), and also differently in regard to particular red cells. Especial-
ly interesting was the fact that the serum 8H5—X showed the prozone 
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while the serum 8H5—I of the same rabbit, but obtained from blood 
taken on the first day after conclusion of the immunization series, did not 
show any prozone when identical dilutions were tested against the same 
red cell samples. 

IV. DISCUSSION 

The preliminary investigations in which normal non-inactivated rabbit 
sera and coypu erythrocytes were used, gave very rapid and complete he-
molysis of all tested red cells. These results justify the statement that in 
normal rabbit sera occur the species antibodies against coypus. Agglutina-
tion cross tests of coypu red cells and their sera, and tests of coypu red 
cells with inactivated rabbit sera were designed to ascertain if any normal 
agglutinins for coypu red cells were present in those sera. The tests 
showed that no normal agglutinins for red cells of the coypus used in the 
experiments were present in the tested (coypu and rabbit) sera. 

To obtain rabbit-anti-coypu red cell sera containing agglutinins, two 
immunization methods were applied — immunization with hemolyzed 
coypu red cells and with coypu red cells in suspension. The immunization 
effects defined by agglutination titre (of the particular sera with red cells) 
did not show any significant differences between the two methods. On the 
basis of the results of the initial tests with normal non-inactivated rabbit 
sera and coypu red cells one could have assumed that the erythrocytes in 
suspension would after injection into rabbits get immediately hemolyzed 
in vivo, and that injection of hemolyzed red cells in vitro was thus only 
an artificial process, substituting in vivo reaction. The results of the titra-
tion of the immune sera obtained indicate that red cell antigens can with 
equal effect be injected in the form of suspended as well as hemolyzed red 
cells, the technical procedure being perhaps slightly more convenient in 
the second case. It is possible though that certain differences between 
both procedures may arise in isolation of specific fractions of the anti-
bodies. 

In connection with the results of the agglutination tests of particular 
heteroimmune sera with coypu red ce'lls, some other characteristic obser-
vations deserve attention. 

Every immunized rabbit showed relatively strong individual features 
regarding the effectiveness of antibody production. The differences be-
tween the titres of sera from particular rabbits ranged from 1:256 to 
1:65536. Exceptional inability of antibody production was observed 
in the given case in rabbit Nr. 420, which produced antibodies of com-
paratively low titre (1:256 to 1:512). In contrary, the rabbits Nr. 8H5 and 
7H3 showed exceptional good production of antibodies. 
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The titres of sera taken on the first and on the tenth day after the last 
injection showed differences in the reaction of particular rabbits to im-
munization with coypu red cells. In five cases this 10-day period con-
tributed (to a greater or smaller extent) to an increase in immune serum 
titre over that of most other tested cells. In one case however (rabbit Nr. 
CS—37), the serum taken 10 days after the last injection showed (in re-
spect to some of the tested red cells) lower titre than that taken on the 
first day after the last injection. This suggests that blood for serum pro-
duction might be taken equally well at an earlier date than 10 days after 
the last injection. 

The differences which occurred in testing the reaction of immune sera 
with particular red cells are presumably due to the different nature of 
the antibodies contained in the sera. In order to get definite information 
on this question we shall have to isolate the particular unispecific anti-
bodies each reacting with only one antigenic specifity of coypu red cells, 
and collect a larger number of coypu blood samples. 

V. S U M M A R Y 

The gene ra l ob jec t of t he inves t iga t ions was to ob ta in iso- and h e t e r o i m m u n e 
sera wh ich a f t e r su i tab le t r e a t m e n t could then be used as r eagen t s to iden t i fy coypu 
red cell an t igenic fac tors . The resu l t s p resen ted in th is communica t ion r e f e r to r a b -
b i t - a n t i - c o y p u red cell sera . 

The p r e l im ina ry inves t iga t ions showed t h a t in coypu and r abb i t n o r m a l sera no 
iso- or he te roagg lu t in ins for coypu red cells w e r e p resen t . Non- inac t i va t ed n o r m a l 
r abb i t sera caused in eve ry case quick lysis of the coypu red cells (in vitro). 

R a b b i t - a n t i - c o y p u red cell sera we re obta ined by m e a n s of in jec t ion of 50%> sus -
pension or of hemolyzed coypu red cells. The e f f ec t s of immun iza t i on , de-
f ined by t i t res , did not indica te any s igni f icant d i f f e r ence b e t w e e n these me thods . 
The t i t r e s of severa l h e t e r o i m m u n e sera, in reac t ion w i t h red cells of ind iv idua l 
coypus, showed genera l ly g rea t d i f fe rences , r ang ing in e x t r e m e cases f r o m 1:256 to 
1:512 and f r o m 1:4096 to 1:65536 respect ive ly . Those d i f f e r ences show the possible 
presence in those sera of several , p r e s u m a b l y specific, an t ibodies for coypu red cell 
ant igenic fac tors . 
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Zasadn iczym celem za in ic jowanych p r a c badawczych nad właśc iwośc iami a n t y -
genowymi k r w i nu t r i i (Myocas tor coypus M o 1 i n a, 1792) jest w p r o w a d z e n i e cech 
g rupowych j a k o e lement pomocniczy do różnorodnych badań n a d zwie rzę t ami tego 
ga tunku . W n in ie j sze j pub l ikac j i p rzeds t awiono w y n i k i p rób uzyskan ia he t e roodpo r -
nościowych su rowic p rzec iw czynnikom a n t y g e n o w y m czerwonych k r w i n e k nu t r i i . 
Ma te r i a ł doświadcza lny s tanowi ły n u t r i e i króliki , pochodzące z E k s p e r y m e n t a l n e j 
F e r m y S.G.G.W., K a t e d r y Hodowli Ogólnej Zwie rzą t w Brwinowie . 

W badan iach ws t ępnych p rzeprowadzono „krzyżowe" próby a g l u t y n a c y j n e n o r -
ma lnych surowic nu t r i i z ich k r w i n k a m i oraz próby a g l u t y n a c y j n e tych k r w i n e k 
z n o r m a l n y m i su rowicami król ików. Na pods tawie uzyskanych w y n i k ó w s twie rdzo-
no, że w b a d a n y c h surowicach nie wys t ępowa ły n o r m a l n e ag lu tyn iny dla a n t y g e n ó w 
k i w i n k o w y c h nut r i i . N ie inak tywowane , n o r m a l n e surowice król icze w każdym p rzy -
p a d k u w y w o ł y w a ł y w y j ą t k o w o szybko hemol izę k r w i n e k nutr i i . 

W celu uzyskan ia su rowic he te roodpornośc iowych , j e d n e j g rup ie k ró l ików w s t r z y -
k iwano 50®/o zawies inę k r w i n e k nu t r i i , d rug i e j g rup ie k r w i n k i zhemol izowane . 
Okreś lony m i a n e m surowic e f e k t uodporn ian ia nie wykaza ł i s to tnych różnic m i ę -
dzy tymi d w o m a m e t o d a m i , obie więc można uważać za równie dobre . Miana po-
szczególnych su rowic wykaza ły na tomias t dość duże różnice, z a r ó w n o przy p o r ó w -
nan iu ich między sobą, j ak również przy p o r ó w n a n i u r e a k c j i każde j su rowicy z po-
szczególnymi p r ó b k a m i k r w i n e k nu t r i i . W s k r a j n y c h p rzypadkach , m i a n a su rowic 
w a h a ł y się w gran icach od 1:256 do 1:512 oraz od 1:4096 do 1:65536. Różnice w w y -
sokości m iana poszczególnych surowic w s to sunku do poszczególnych k r w i n e k w s k a -
zywały na możl iwość wyodrębn ien ia w nich poszczególnych f r a k c j i przeciwciał , 
p r awdopodobn ie specyf icznych dla i d e n t y f i k o w a n i a czynników a n t y g e n o w y c h k r w i 
nu t r i i . 
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