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PASSIVE TRANSFER TO HUMAN RECIPIENTS OF 

THE CAPILLAROTOXIC SERUM FACTOR STIMULATED BY HEPARIN 

J. KOZtOWSKI AND E. MAtASZYNSKA-OLKIEWICZ 

In many patients with acute vascular pur­
pura the serum has the potency of causing 
haemorrhagic changes, as observed i.a. by 
Stefanini and Mednicoff ( 20). Bernard et 

al. ( 1) called the agent responsible for 
such hacmorrhagic changes a capillarotoxic 
factor. Lovell et al. (13) believe it to be 
idencical with the necrotising factor in the 
serum of patients with tubcrculosis (9) and 
rhcumatic fever (131 2). It is, however, 
possible that antibodies detected in serum 
by complement fixation, precipitation or 
human antiglobulin consumption tests using 
specific vascular antigen (21, 15, 8) are 
differcnt from the capillarotoxic factor. 
The capillarotoxic necrotising factor can be 
demonstratcd by intradermal injection of 
o. 1 ml of a patient's serum into white 
guinea pigs. A haemorrhagic spot, some­
times developing into a necrotic l'ocus, can 
be observed at the place of injcction. 

The nature of the capillarotoxic factor is 
not k.nown, but it has been shown to be 
related to the serum gamma globulin frac­
tion and to be thermostabile ( 14). Israel 
et al. (6) belicve it to be antibocly directed 
against the capillary endothelium. The na­
ture of the capillarotoxic factor in cases of 
hypercrgic purpura is very similar to the 
antivessel antibodies produced experimen­
tally ( 17). 

The capillarotoxic factor does not show 
species-specificity but rather organ-specifici­
ty (the human serum capillarotoxic factor 
is acting on the vessels of small animals). 
A.pparently same factors are stimulating 
the activity of the capillarotoxic factor 

(12). This activity appears to be stimulated 
or strengthencd by heparin. 

In the present study we draw attention 
to the capacity of the capillarotoxic factor 
and heparin together to cause haemorrhagic 
changes in healthy humans. The role of 
heparin as a pathogenic auxiliary factor in 
hacmorrhagic diathesis was formerly dis­
cussed but has really not been clarified. 
Storck (22) established a high heparin se­
rum leve! in some cases of haernorrhagic 
vasculitis. Koll er (ro) indicated an excess 
of heparin-antithrombin in purpura ana­
phylactoides Glanzman, purpura Schönlcin 
and purpura abdominalis Henoch. Smith 
and Korff (19), Ruiter and Oswald (18) 
rcportcd the occurrence of elevatcd levels 
of a heparin precipitable fraction (HPF) 
in the serum of patients with necrotizing 
vasculitis. Ruiter and Oswald ( 18) found 
a correlation bet\veen the blood leve! of 
HPF and the amount of fibrinoid material 
deposited in and around blood vessels of 
the dermis. This role of HPF in acute 
hyperergic purpuras has been recently dis­
cussed (s, 7). 

lntradermal heparin testing in cases of
acute hyperergic purpura is also of interest. 
Korting and Adam (u) and Göltner (4) 
called attention to skin inflarnmatory reac­
tions at the site of intracutaneous injection 
of heparin in patients with purpura hyper­
globulinaemica and purpura Schönlein. Ap­
parently there was no allergic effect fol­
lowing heparin administration in these 
cases. On the other hand Rajka and Skog 
(16) described allergic reactions after hepa-
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Table 1. Resulrs of pass i ve transfer of rhe capillarotoxic f acror to /111111011 liealthy indi11id11als 

Donor•� 
:-.:o 

Animal tc,t 
/1ransfer uf n 1 
ml nf p:ihent , 
\Crum to wh1lt.' 

Human 
renpJrn1\ No. 

Transfer or o, I 
ml of p1n1cnt� 

�erum/mtr:u.i�r­
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ml of JlJlient', 
scrun, ,,..ith 500U. 
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.., Arkriolitis allcrgica 

3 Erythl'ma multifonne 

4 Va�n1litis neuotisar.s 

s T oxirndermia haemorrhagica 

6 Erythcma scarlatini forme 

7 Toxirndermia hacmorrhagica 

3 Purpura Schönlcin 

g Syn<lr. Stevens-Johnson 

10 Toxicoderrnia haemorrhagica 
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+ I +: denotcs positive rcsult with inflammatory haemorrhagic papulc and necrotic forns. 
+ �: positive result with inflammatory haemorrhagic papule.

-1: weakly positive result with inflamrnatory hacmorrhagic macule.
negative result with inflammatory papule only. 

rin treatmcnt with different clinical symp­

toms. 

In a previous report ( 12) we show ed the 
ability of intracutaneously administcred 

heparin to stimulate or strengthen thc ac­
tivity of the capillarotoxic factor and to 

develop inflammatory and frequently cven 
haemorrhagic changcs in cases with hyper­

ergic exanthcms. Those symptoms usually 
do not occur in healrhy individuals. Our 
present study is conccrned with the possi­

bility of passive transfer to healtby indi-

viduals of the capillarotoxic agent stimu­

latcd by hcparin. 

Materials and Methods 

Blood samples wcrc obtained from 10 pa­

tients hospitalizcd in the Postgradute Train­
ing Center of Dermatology, Bydgoszcz, 

<luring 1966-1968. The donors had symp­
toms of purpura Schönlein, crythema exu­
dativum multiforme, erytrodermia scarla­

tiniformis etc. 
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Ninetecn voluntary men werc injectcd 
intracutancously with thc patient's serum 
or serum with heparin as indicated in 
table 1. The presencc of the capillarotoxic 
factor w:is in each instance ascertained in 
advance on guinea pigs. The mcthods ap­
plied arc dcscribed in the following: 

2-3 ml of venous blood was taken from
the forearm vein and centrifugatcd. The 
serum was first used to ascertain on guinea 

pigs thc presence of the capillarotoxic agent 
and to perform passive transfer of the 
capillarotoxic factor lo healthy human rc­
cipients. 

\Vhite guinea pigs were injccted with 
0.1 ml serum intracutaneously on thc ani­
mals back on cither sidc of the spine, using 
the patient's serum on one sidc and thc 
control serum on thc other sidc. The in­
flarnmatory, haemorrhagic reaction and 
necrotic efflorcsccnces wcre obscrved aftcr 

24 and 48 hours. The results wcrc rated: 
highly positive ( ...1.. J.. !- ) in case of necrotic 
changes, po�itive ( -I + ) in casc of inflam­

matory papulcs and hacmorrhagic spots, 
weakly positive ( +) whcn erythematous 
haemorrhagic maculcs were present and 
negative ( ) when rapidly disappearing 
inflammatory papules without hacmorrhag­
ic changes wtre obscrved. 

In passive transfer of capillarotoxic se­
rum potency to humans the followini: pro­
ccdures were used: 

Hcalthy humans were injected intra­
cutaneously in the back at 5 points with 
distance of s cm each using ( 1) 0.1 ml of 
the paticnt's serum, (2) 0.1 ml of the pa­
tient's serum+ o. t ml heparin,' (3) 0.1 ml 
hcparin same dosagc, (4) 0.1 ml control 
serum from a healthy individual and (5) 
o. 1 ml control serum+ o. t ml heparin
(500 U.). The results wcre observed af ter 
24 and 48 hours. lnflammatory efflores­
cences, haemorrhagic and necrotic changes 
were appraiscd. 

Results 

The results are seen in table 1. \Ve succeed 
in transmitting the capillarocoxic serum fac-

' "Polfa" 0.1 ml=500 U. 5 mg. 
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tor from ro patitnts to 5 out of 19 healthy 
persons but only whcn serum was inject­
cd mixcd with hcparin. Therc were no 
signs of nccrosis and all positive results 
showed solely the coincidence of inflarnma­
tory and haemorrhagic changes. One pa­
tient's serum with capillarotoxic potency 
and added heparin did not elicit positive 

results in any recipients. 

Discussion 

Passive transfer of thc human capillaro­
toxic factor in serum is possiblc in the 
white guinca pig (6). This phenomenon 
can be utilised as a biological test. Similar 
experiments with othcr animals (cats, <logs, 
mice, rats) failed ( 13). The results of pas­
sive transfer to hcalthy persons of the 
capillarotoxic factor were also negative 
(15). Whcn rnixed with heparin the capil­
larotoxic factor can be transfcrred to hu­
man recipknts. It thus appears that the 
capillarotoxic serum factor alls more 
strongly in the presence of heparin. le is 
possible that the protein of the capillaro­
toxic agent conjugated with heparin results 
in a compll'x with grcater antiendothelial 
potency. 

Cohen stated (3) that heparin in skin 
reactions to chromium is a specific carricr 
of the sensitivity of this element. In hyper­
crgic purpura we bdicve that thc action of 
heparin is indirect by stimulating the capil­
larotoxic foctor which cause hacmorrhagic 
changes. However, heparin is not a specific 
stimulator. Possibly, different chemical 
agents may act to stimulate thc capillaro­
toxic factors ( 12). Thcsc agents, when in­
jccted intracutaneously, can cause local 
izomorphic reactions in patients with symp­
toms of acute hyperergic purpura (4). 

In conclusion it may be said that the 
capillarotoxic serum factor stimulated by 
hcparin in certain cases can be passively 
transferred to the skin of healthy human 
rccipients from patients with acutc hyper­
ergic purpura, but that necrotic changes 
are not obscrved in these cases. 

The prcscnce of ht:parin, necessary in the 

passive transfer of thc capillarotoxic factor 
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Fig. r. A positive result of the animal test: inflammatory papule and haemorrhagic spot. 

Fig. �- A highly positive result of thc animal test: necrotic focus at thc site of injection with 

the serum of a patient with hyperergic purpura. 

rS - 337-1384. Acto Derm. 49: .J 
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Fig. 3. The skin of a human recipicnt: positive result of passive transfer of capillarotoxic 
serum factor stimulatcd by heparin. 

to healthy individuals suggests an indirect 

and auxiliary role of this mediator by caus­
ing haemorrhagic changes in patients with 
acute hyperergic purpura. 

SUMMARY 

Passive transfer to human recipients of the 
capillarotoxic serum factor stimulated by 

heparin was attempted. Heparin was added 
to serum from ro donors with symptoms 
of acute hyperergic purpura and injected 

intracutaneously into 19 healthy recipients 

(o.r ml of the patient's serum and 0.1 ml 

(500 U.) of heparin). The presence of the 

capillarotoxic factor in the donor's serum 
was previously tcsted on white guinea pigs. 
The experiment was positive in 5 cases. No 
necrotic changes appeared in thc area of 

the injection such as is common in animals. 
The assays of passive trnnsfer of potent 
capillarotoxic serum without heparin were 

always negative. On the basis of these ex­

periments the authors discuss briefly the 
likely indirect and auxiliary role of heparin 
in evoking haemorrhagic changes in pa­

tients with hyperergic vascular purpura 
(stimulation of the capillarotoxic factor). 

REFERENCES 

1. Bernard, J., Mathe, G. and Israel, L.: 
Presse med. 65: 759, 1957. 

2. Boake, W. C. and Lovell, R. R.: Brir. J. 

Exper. Path. 35: 350, 1954.

3. Cohen, H. A.: Arch. of Derm. 94: 409,
1966.

4. Göltner, E.: Derm. Wschr. 143: 485, 1961.
5. Harville, D. D., Owen, Ch. A. and "\'Vinkel­

mann, R. K.: Arch. af Derm. 93: 287, 1966.
6. Israel, L., Mathe, G. and Bernard, J.: Sang

36: 603, i955. 

7. Jabtonska, S., Rz,:sa, G. and Kalinowska,
1.: Dermarologica 133: 402, 1966; 133: 487,
1966.



PASSIVt TRANSI ER TO IIUMAN RECIPilNTS Of 1HE CAPILLARO1 OXIC SERUM FACTOR 267 

8. Jilek, M.: Cs. Dem1. 40: 427, 1965.

9. Klemperer, F., Fricd, R. and Stark, K.:
Brir. 1. Exper. Par/1. 43: II6, 1962.

10. Kallcr, F.: Dermaro/ogica 102: 189, 1951. 

11. Kurting, W. G. and Adam, W.: Derm.
Wsclir. r31: 121, 1955.

12. Koztowski, J., Malaszynska-Olkiewicz, E.,
Wankiewicz, R. and Lipski, L: Dem1.

Wsc/,r. r5: 484
1 

1965.

13. Lovcll, R. R., Prycc, D. M. and Boake,

W. C.: 1. Exper. Par/1. 35: 345, 1954.

14. Lukasiak, B.: Przegl. Derm. 51: 427, 1964.

15. Miescher, P.: in l111111w1opa1lwlogie in Kli­
nik 1111d Forsc/11111g. Miescher, P. and Vor-

laender, K. O.-Ceorg Thieme Verlag, 

Stuttgart, 196r. 
16. Rajka, E. and Skog, G.: Acra denn.-

11<>11ereol. 42: 27, 1962.
17. Ra�poni, L. and Rafanelli, A.: Ard1. /tal. 

Derm. 30: 322, 1960. 

18. Ruiter, M. and Oswald, F. H.: f-laurarzr
I 4: 6, 1963.

19. Smith, R. T. and Korff, R.: 1. Clin. Jn. 

11esr. 36: 596, 1957.
20. Stefanini, M. and Mednicoff, I. B.: J. C/in.

Invesr. 33: 967, 1954.
21. Srcffen, C.: Wien. Z. i1111. Med. 37: 452, 

1956.
22. Storck, H.: Dermarologica ro2: 197, 1951.




