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By selective angiography and direct  measurement  of the blood p re s su re  in the celiac a r t e ry ,  
high sensit ivity of the vessels  was demonstrated to the action of bradykinin (0.1-10 tzg), a 
singte injection of which into the celiac a r t e ry  towers the systolic and diastolic p re s su re s ,  
inc reases  the velocity of the blood flow and the d iameter  of the a r t e r i e s a n d  veins and a r t e r -  
iovenous anastomoses ,  and increases  t h e n u m b e r  of functioning capi l lar ies .  No o rgan - spe -  
cific differences were found in the responses  of the blood vesse ls  of the celiac region to brad-  
ykinin. 
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The object of this investigation was to study the action of bradykinin on the regional circulat ion in the 
t e r r i to ry  of the human celiac a r te ry ,  knowledge of which is essential  for  the safe and effective use of the 
preparat ion for angiography. 

E X P E R I M E N T A L  M E T H O D  

The paper  is based on the results  of tests ca r r ied  out on 24 patients suspected of p r imary  or meta-  
static malignant growths in the organs of the gastrointest inal  t rac t  (the final diagnosis was negative). The 
pre l iminary  testing of the sensitivity of the pat ient 's  blood vesse ls  to the action of bradykinin was car r ied  
out by di rec t  measurement  of the regional p r e s su re  and its recording on the Mingograph 44-C apparatus.  
Puncture of the femoral  a r t e ry  and selective catheterizat ion of the celiac trunk were car r ied  out as de- 
scribed by Seldinger [6]. The tests were c a r r i e d  out with the Elema-Shenander angiographic apparatus with 
AOT ser iographic  attachment.  The p res su re  in the celiac a r t e ry  was recorded before and af ter  injection 
of 0~ #g bradykinin, dissolved in 5 ml ster i le  physiological saline, through the catheter .  Each subse -  
quent dose was injected af ter  the p res su re  had returned to its initial level (interval between injections 2-3 
min). During ser ia l  angiography, 76% solution of Verographin* (0.6-0.8 ml /kg  body weight) was injected 
into the trunk of the celiac a r t e ry  under a p r e s su re  of 2.8 kg /cm 2 surface of the syringe plunger (rate of 
injection 10-12 ml/sec)~ From 15 to 20 min la ter  10/~g bradykini n was injected into the trunk of the celiac 
a r t e ry ,  followed 15-20 rain la te r  by injection of the cont ras t  mater ia l  f rom an automatic injecter .  
To est.imate the velocity of the blood flow the same quantity of contras t  mater ia l  was injected before and 
after  the injection of bradykinin. T o  study the d iameter  of the vesse ls  af ter  the injection of 10 #g bradykin- 
in, the dose of Verographin was increased to 1-1.2 ml /kg  and the rate of its injection was increased to 15- 
18 ml / s ec  (allowing for  the increase in capacity of the blood vessels) .  Control tests  showed that an in- 
c rease  in the dose of contras t  substance and in the rate of its injection does not affect the d iameter  of the 
vessels ,  for  the excess  of Verographin is discharged into the aorta,  where it is seen on the angiograms as 
a reflux. Serial films were taken after  1, 2, 3, 4, 7, 8, 12, and 17 sec.  Photography began af ter  injection of 

* Sodium a midotr izoate - Trans la tor .  
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TABLE 1. Effect  of Injection of 10 ~tg Bradykinin into Celiac A r t e r y  on D i a m e t e r  of Blood Vesse l s  

D i a m e t e r  of ve s se l s  (in mm) 
Vesse l s  (2, 4) 

Common hepatic  a r t e r y  
Right branch of p r o p e r  hepatic a r t e r y  
A n t e r o - i n f e r i o r  segmenta l  a r t e r y  
Postero-superior " " 

Left branch of proper hepatic artery 
Gastro-duodenal artery 
Right gastro-epiploic artery 
Supero-posterior pancreatico-duodenal artery 
Left gastric artery 
Gastric branch 
Esophogeal " 
Splenic artery 
Splenic branch 
Short gastric branch 
Great pancreatic artery 
Artery of tail of pancreas 
Portal vein 
Splenic vein 
Gastro-epiploic vein 

* P < 0.05 compared with the control. 
shown in parentheses. 

before  inject ion of 
b radykinin 

8.44 
5.44 
2.99 
1.95 
4.14 
4.75 
3.71 
2.37 
4.14 
2 ~ 
2.00 
7.82 
4.56 
2~ 
2,30 
1.66 

15.36 
11.20 

5.80 

a f t e r  injection of 
bradykinin* 

8.72 (8) 
6.27 (9) 
4.02 (8) 
3.28 (6) 
5.29 (9) 
5.82 (6) 
5.22 (8) 
3.23 (6) 
5.24 (8) 
3.18 (6) 
2.66 (5) 
8.45 (9) 
5.30 (8) 
2.87 (6) 
2.86 (8) 
2.16 (6) 

16.93 (7) 
13.00 (5) 

8.00 (5) 

Stat is t ical  analysis  by dif ference method.  Number  of subjects  t e s t e d  
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Fig. I~ Changes in blood p r e s s u r e  in human cel iac  a r t e r y  during se lec t ive  injection of 
bradykinin  into it in doses  of: a) 0.1 ~g, b) 1 ~g, c) 10 ttg. Absc i s sa ,  t ime (in sec); o r d i -  
nate,  change i n p r e s s u r e  in cel iac  a r t e r y  (in %). Cont inuous line - max imal  p r e s s u r e ,  
b roken  line - min imal  p r e s s u r e ;  filled c i r c l e s  - values  differ ing signif icantly (P < 0.05) 
f rom same  before  inject ion of bradykinin; empty  c i r c l e s  - d i f fe rences  not significant~ 
Each point re f lec t s  mean  value of changes in 7-8 subjects .  

the f i r s t  15 m l  of the con t ras t  ma te r i a l .  The d i ame te r  of the ves se l s  on the angiograms  and the densi ty of 
con t ras t  of the organs  were  es t imated  by the method of Veniaminov and Strigunov [1]. 

EXPERIMENTAL RESULTS 

Small doses of bradykinin (0o1-1 ttg), injected into the trunk of the celiac artery, induced changes 
in the regional circulation. The greatest effect was observed after injection of I0 ~g bradykinin (Fig. 1). 
The hy-potensive action reached a maximum after 15-20 sec. When repeated injections (4:-5 times at inter- 
vals of 2 rain) of the same dose of bradykinin were given, no sign of tachyphylaxis occurred. 

Angiograms obtained from 18 subjects showed that injection of I0/tg bradykinin causes dilatation of 
all arterial branches leaving the celiac trunk (Table 1). As a rule the vasodilator action of the drug was 
stronger in small arteries (1-3 mm in diameter). Bradykinin had its weakest action on large arterial trunks 
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9-12 m m  in d i ame te r .  No organ-spec i f i c i ty  in the action of bradykinin on the blood ve s se l s  was p resen t .  

On all  ang iograms  a p rev ious ly  invisible network of smal l  a r t e r i e s  could be seen  a f t e r  the injection 
of bradykinin.  In some cases  a c c e s s o r y  arterio--venous anas tomoses  were  found. The number  of function- 
ing cap i l l a r ies  was increased ,  as shown by the g r e a t e r  degree  of con t ras t  of the pa r enchyma  of the l iver ,  
spleen,  and panc reas .  Fo r  instance,  whereas  the density of t h e i i v e r  (in % of the density of the wedge) was 
normal ly  12%, a f t e r  injection of bradykinin  it was 41%. A marked  inc rease  was found in the d i a m e t e r  of the 
splenic,  por ta l ,  and gas t ro -ep ip lo ie  veins,  with the appearance  of an a c c e s s o r y  venous network.  The capac-  
ity of the va scu l a r  bed a f t e r  injection of bradykinin was increased  by 50-70%. 

The change in the velocity of blood flow was es t imated  f rom the t ime taken for  con t r a s t  m a t e r i a l  to 
d i sappear  f rom the a r t e r i a l  network before  and a f t e r  injection of bradykinin  (nine pat ients) .  The t ime fo r  
the con t ras t  ma te r i a l  to d i sappear  f rom the smal l  a r t e r i e s  (1-3 mm) was reduced by  2 sec a f t e r  the injec-  
tion of 10 ~g bradykinin.  The Verographin appeared  e a r l i e r  in the m i c r o v e s s e l s  (parenchymatous  phase) .  
The con t ra s t  ma t e r i a l  a l s o p a s s e d  m o r e  quickly f rom the a r t e r i a l  pa r t  into the venous pa r t  of the va scu l a r  
system~ The observed  acce le ra t ion  of the blood flow and dilation of the a r t e r i e s  agree  with data  in the l i t-  
e ra tu re  [3]. The conclusion regarding  dilatation of the veins and a r t e r i o -venous  anas tomoses  under  the in- 
fluence of bradykinin  is pa r t i cu l a r ly  in teres t ing,  for  the data on this quest ion a re  con t rad ic to ry  [5, 7-9].  It 
can thus be concluded that bradykinin can advantageously be given in doses  of 5-10 ~g for  angiographic ex-  
aminat ion of the t e r r i t o r y  of the human cel iac a r t e r y .  
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