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Influence of Tranquillizing Drugs on 
Phagoc.ytosis in vivo 

PHAGOCYTOSIS of invading micro-organisms has 
long been known to playa major part in the dofence 
of the mammalian organism against infectious 
disease_ In view of the widespread use and potent 
pharmacological activity of the tranquiUizing drugs, 
it is not surprising that administration of such 
compounds has occasionally been associated with 
alterations in normal resistance to infection',-, and 
that such altered clinical responses havo been linked 
to changes in the phagocytic activity of the reticulo
endothelial system3 • 

Vinegar and Berger4 have recently roported that, in 
high doses, chlorpromazine, hydroxyzine and reser
pine slowed the clearance of carbon particles from the 
blood of mice, but did not do so in low doses_ Carbon 
particle clearance was not altered by meprobamate 
in eithor high or low doses. On the other hand, at 
the low dose employed by Vinegar and Berger, 
Ludany·,6 found marked inhibition by chlorprom
azine of the phagocytic activity of leucocytes from 
peripheral blood of dogs and rabbits. 

In an effort to approximate more closely natural 
conditions than either carbon clearance or in vitro 
phagocytosis, an in viro bacterial study was under
taken. Large male Wistar rats in groups of four were 
injected intraperitoneally with tranquillizing agents 
suspended in 5 per cent acacia solution. Three 
doses, 8 hr. apart, were administered to the experi
mental animals while control animals received 5 per 
cent acacia solution on the same schedule_ All food 
was withheld during the experiment since it has been 
reported that phagocytic activity il:l enhanced by 
starvation' . 

Eight hOlils after the last injcction of tranquillizer 
or acacia solution, each animal received 20 m!. 
intraperitoneally of broth culture of Staphylococcus 
aureus filtered through sterile glass wool and diluted 
with sterile saline to give approximately 50 per cent 
transmittance on a Coleman 'Junior' spectrophoto
meter. After 3 hr., animals were killed by de
capitation and the peritoneal cavity opened. Dupli
cate slides of the contents were prepared, stained and 
counted for phagocytic activity by the method of 
KUlla et al.'. 

Table 1. EFFECT OF PRETREATMENT WITH TRANQUILI.IZERS ON THE 
______ !HAOOCYTIC ACTIVITY OF RAT LEUC00YT_E_S ____ ~ 

i Dose P".:!"i~~f~ge Mean 

I Drug (mgm./ showing (per cent ± 
, kgm.) phagocytosis S.E.) 

Significance 
of difference 
from control 

(I test) 

1

-5-'p-e--r-c-e-n-t--'
I
--- ~~ I I 

l_a_ca_C_ia_(C_O_n_tr_O_I)_I __ -___ ~_i __ .-I 31 ± 3 1 ___ - ___ 1 

63 I I Chlorpromazine 25 _J8 __ 1 73 ±8 _~_~_ o_~ 
-R-c-s-e--rp-i-n-e---

I
---1- n I 22 ± 2 I r < 0'05 

_M_e_p_robam_at_e_-2-0-0-1---!-~--:- :9~1~ ~ 0'05_ 

Hydroxyzine 25 
30 
31 
22 
36 

30 ± 3 r > 0'7 

Table 1 shows the effects of the four test agents on 
phagocytic activity as compared to acacia controls 
in a single run. It is apparent that pretreatment of 
rats with tranquillizing drugs resulted in marked 
alterations in phagocytic activity, with reserpine 
significantly depressing phagocytosis, chlorpromazino 
significantly enhancing phagocytosis, and hydroxy
zine and meprobamate being largely without effect in 
this regard. 

Analysis of varianceS of the data obtained confirms 
the fact that the variation in phagocytic activity 
following drug treatment does not represent variation 
within a single population. 

Repetition of the experiment at later dates gave 
comparable results, and the control values obtained 
by us arc in agreement with reported values for 
untreated, starved rats'. 
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Influence of the Surface of the Small 
Intestine on Enzymatic Hydrolysis of 

Starch by Enzymes 
THE classical conception of digestion as being the 

sum of processes occurring in the chyme under 
the influence of hydrolytic enzymes fails to ex
plain many important physiological and clinical 
phenomena. 

In previous papers' ,- it was shown t.hat cavital 
(chyme) digestion is probably not the sole or main 
mechanism underlying the hydrolysis of food. It was 
suggested that the surface of the intestine presents a 
living porous reactor (the pores being formed by 
microvilli), on the surface of which intensive hydrolysis 
occurs on account of enzymes (self-contained and 
adsorbed) on the external side of the cellular mem
brane. (The presence of microvilli was first demon
strated by Granger and Baker" and later confirmed 
by many authors.) 

The enzymes form a rather strong layer, which 
possibly has an ultrastructure analogous to what is 
known about enzymes on the membrane of mito
chondria. 

This is of great importance and suggests an enzy
matic conveyer ensuring continued splitting followed 
by absorption of the food. 

The system of processes occurring on the surface of 
the intestine we have designated as mombrane or 
contact digestion'. 
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