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",i :13 IS. w, I iI- I'o prc+:.cd rx:1s z1cmrist F'ji~?i' byIrhI 

-ihc -1:..r of s Ic3n cc I IF by voiric-u. routor-s of inj'oction vas Cx

-,,i nod .li I a r.e-j1- i njections of ccIIs talenan raverno,is 

fro-i sol.- of rccovrcoi rrirs -:ero r'LCCo':SsfUI in tr'rizferrirc; itmun 1 1y. 

In .frw-nuscu 17r i ljCCTk~ iC-''-he sareo rz: Ieri aIWas WISUCCCssI.l.I All 

injctl %~r frc-1 the poolI i mn-une splIeen ccoIlIs and, d'ri ved sz:-o cf 

con V ined c~uI nurte~rs of trypan blIue exciudi no co IlIs. 
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Invc- i ,, o's ly Phill ips (5), Robors and Traccy-Pat-te (7), 

nt.I S;chs-hul; (.;) oc sho'.:y -*'aI[ iI ,fun I ly to the b lo:.J phase of 

" ,---' i czn be indicud by 1-ho inju.cion of l: Ioid ce Is-,---
frc', unir:iIs r~:o. from t'ereJ infection. has been trans-[his Imm.unity 

fcrr' J by "he injc-ction of cel Is 4aken from "lhe lymph notes (7,8) and 

splee n (5,7,8). Lyr.phocytes collected from lhe thoracic duct (7,C) and 

tnce L,o-,e r.arroa. (7) fai led to transfer -this imrunity. Although thymo

cyces alone (7) failed to transfer protecticn, a mixture of lymph node, 

ihy,js and bone rarrow cells (5) ;as effectia.. There is conflicting 

cvldz'.c !n rc-:.rd to peritoneal racrophage transfer. 'hilo Phillips
 

(5) was successful in protecting rats against the P. berrhei infection 

wil i nacrophace transfer, Stechschulte (8) fai led to do so. 

Recent experion1s by Brown et al (1,6) support the idea that 

tho inmunity to ceriain species of Plasnodia is cell-rrediated rather 

tIhan humora Il. Protection was achieved by injecting the parasites, 

P. kno.lesi, mixed wi-lh Freund's complete adjuvant (FCA) in monkeys.
 

FCA is known to induce cellular imnrunity to certain antigens administered
 

with it (I.).
 

Previous lyr-phoid cells transfer experiments involving P. berchei

rat systems have used the intravenous (IV) route for the inoculation of
 

cells. Although Phillips (5) has been successful in transferring
 

immunity by intraperitoneal (IP) injection, there was no precise comparison
 

wiih other routes of Injection.
 

In addition to the fact that the IV route is time consuming, in

experienced personnel may inject clumps of cells or air bubbles in the
 

veins of experimental animals resulting in the death of these animals.
 



C!ffo Cti i: I! r S l i r u:.,nwf I itis roulct of injecIic -n, anim, ls in 

-i,,r,-, pr c I r v, ry ii, .roun of I yr pho d.e -.. , GC ayp rc,-,I va n s 

clK-', M,,- incoil . dif f iul tiCs zI iI: J cur- intorest findin(I anoIhe r 

.aifactcry,o.ito of injcc on for I he P. t'rch i-l-ci5 rat systo,. 

I'ATE 	 1IALS A'.0 ,'--TiODS 

ljr, 	 :K65D de'.m (population) of P. berih-1i is kept in cur laboratory 
,andrat blood transfer (at 3 and 5 day intervals respectively) 

or it qlycerinated blod stored in liquid nitrocen (-270 C). Seven week 

inbrcd Lewis rats (105 + 7 g) were injected IP w:ith I x 106
old 

erythrocytes (RDC's) infected with tho .K...D do, and left to recover 

spcntar,,o'zsly. Three ieeks after these became neqative, by blood smnr 

, 6,in, the anirmals were eXsanguinated and iheir spleens removed, 

Tho sw!cn. were cut into small pieces and placed in cold Hank's balanced 

salt solution (HSS). Tissue irpressions ,ere made of all the spleens taken 

from the immune animals (immune spleens). These impressions were fixed 

in absolute methanol and stained with Giemsa's. After careful microscopical 

,,ser,/,-ion it was found that none of the spleens showed any free 

p,,io ,': or dz "asitized PBC's althouch malarial pigment %,.asobserved. 

P;~u ut these spleens were pushed through a 60 mesh copper 

screen. The cells in the suspension obtained from this procedure were 

washed in cold HBS 3x and then counted In a haemocytor^,eter. Only viable 

cel Is, as determined by the trypan blue exclusion test, were counted. 

(RBC's werc not included in the counts.) 

E,.,rinal 5;. :,ens were also obtained from inbred Lewis rats of the 

on:t, imr-uno spleen donors. The procedure for the Isolation 



of ii, norr'oI 	 cIlIs was ihz, , as ihe one usod to isolate the cells
 

"-
frcm 	 " r i -ur ,Ic,-s.
 

lhiriccn c-rvjp of C-7 week old r&fs (83 + 15 grams) were used as
 

r.ci i's o; 1' : I splcen cells (irlmune or norr-jl) in a total
 

volu,,e o .5 cc. All rats were chollrnrod fcur eays later with I x 106
 

P. hrhci infeclcd REC's Th exprircntal design is shown in Table I. 

Ex ,.,rimient II 

The 	anir-ils used in this e>xperirent were simi lar to the ones used
 

in thc previous (,-perir.ent. The e>xperimontal design is presented in
 

Table II.
 

DIood filr.s were r'ade fro-, all the rats every other day. These
 

snrmtrs were fixed and stained, and the percent of cel Is parasitized
 

was 	recorded.
 

RES U LTS
 

Experiment I
 

The individual pcak parasitemias ranged from less than I to 64,1.
 

Any 	animal prcsenting a peak parasitemia of 55 or loss was considered 

im,-une to the blood phase of P. 'erchei. Rats with a larger percentage
 

of parasitized RC's were cons.'.rrd non-immune. The experimental
 

design and results are expressed in Table I.
 

The averaCe peak parasiteia of all the control groups wias 33', 

with a range from 22 to 435. The difference between control groups was 

not statistically significant (all statistics were done by analysis of 

variance and Duncan's multiple range test at the I5 level of signlficance).
 

All the animals injected IV sh .,..Ian average peak parasitemia of only
 

1.5'. The groups of rats injeo(.-d intramuscularly (IM) with irnmune
 

splon cells showed an averao peak pnrasl-emla of 21'. The difference
 



, .n iI.. I n., nrcu'p --rd I c cc n: ro- c rcvp %a-,, ol .i -1 if C ntInj c d 

Th-, 6 ir,.- ' r s Tht rc:ivd i.r IP injoeil ions of ir.ur spltL*n col is 

s,_ ud a f ly lo..er i,vc- Pcmizfx Fra i (I. 1.) IhI n any 

oi h- c,, rcK. Ti- rats inj-c d IP with i ;,uno spk ;n cc IIs lhat 

di' roi shy ,: i-- ':Iyo Thc c. t Icn'ing do:, o P. Lorr',-i, had a 

pt- p raciter-ih no diffprenl Ihan tLe ccntroI ra-ts (3k"". 

Expn;riment II 

In order to der.onstrate that d tow grade parasitemia does not 

prolect the aniral acainst a hinher challenoing dose, Fxperiment II was 

carripd out. Table II aives the averace poeak parasitenia of the groups 

used. N'one of the groups showed any degree of protection against the 

challenging dose. Some delay of the prepatoet period was detected 

as expected. This delay has been dcmonstrated by many researchers on 

different strains and species of Flas-rodia (2,3,9,10,11), and is 

Inversely proporticnal to the siz Af the inncculum. 

DISCUSS ION
 

Immunity to the blood phase of P. berchei was transferred by 

both IP and IV injections of sole .icells. Since the IP route 

of injection is an easier, more ( .1'-istent way of introducing material 

into animals, it can be used ,n subsequent experiments of this type. 

At least 6 anirrals should be used in each group in order to have a 

good statistical comparison. 

The failure to transfer ir-munity by way of the 11i route could be 

due to a time factor. Perhaps the Immune cells had no time to migrate 

to the target organ(s) In the fc*'- days allowed. It is possible that 

If a larger Interval Is allowed between the Iime of injection of the 

Irrriune colts and the day of challenge, a better result could be obtaIned 

with iho I1M route. 



EX I f'I1! 1AL 

TI4,E I 

LES IGN AiID RESU:. cSFOR 1XPF II1,T I 

Group 

Riou Ie 

of 

Injection 

Route 

of 

ChaI1erlge 

I'ATERIAL I':JECTED 

Imruna Nor-a I 

Spleen Spleen Hank's 

Cel Is Col Is BSS None 

I--

2 

3 

4 

5 

IV 

IP 

IP 

I1 

IP 

IP 

IP 

IV 

IP 

--

6/6* 

5/6 

4/6 

0/6 

--

0/6 

0/6 

0/6 

0/6 

--

0/6 

0/6 

0/6 

0/6 

0/6 

-

* Number of Immune animals per nurber of animals in the group. 



1A,"L L II
 

, L.NTL ULSIC:1 11"F) RFSUL1S FOR L .,lJ , T , II 

Group 

No, 

Animals 

Inoculum 

Injected 

On Day 0 

Inoculum 

Injocted 

On Day 5 

Average 

Peak 

Parasitrn ia 

D-

6 
6 

6 

6 

6 

6 

6 

1 x 106* 
x 06 

1 x 104 

1 x 10 

1 x 102 

1 x 102 

None 

x 106x 
None 

1 x 106 

None 

1 x 106 

None 

I x 106 

51.3 
51.8 

43.5 

41.2 

41.8 

41.0 

40.0 

* Number of parasitized REC's injected IP 
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