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DNA in the two specimen types was similar, other 
Considerations favour the throat swab specimen. 
Because patients find its collection far less trau- 
matic than that of an aspirate, more are likely to 
be COoperative, and consequently, fewer will be 
ttnderinvestigated. Moreover, if one equates the 
absence of a ceil pellet with an inadequate speci- 
men, and unsuccessful amplification of 13-globin 
with PCR inhibition, then our results predict that 
one in every four aspirates is likely to be unsuit- 
able for Mycoplasma pneumoniae PCR. Since 
most of the rejections can be made only after 
PCR expenses have already been incurred, the 
throat swab specimen, with its low rate of rejec- 
tion, is more cost-effective. Costs may be reduced 
further if testing in ~-globin PCR is discontinued 
once the consistency of our protocol to provide 
inhibitor-free throat swab specimens for PCR is 
Substantiated over time. 
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Lack of Effect of Orally 
Administered Human Serum 
Immunoglobulin on the Normal 
Human Oral and Intestinal 
Microflora 

A . K .  B o g s t e d t ,  C .E.  N o r d * ,  
L. H a m m a r s t r 6 m  

The aim of this study was to investigate the in- 
fluence of large doses of orally administered 
human IgG on the normal gastrointestinal micro- 
flora of healthy volunteers since human immune- 
globulin has been tried as oral prophylaxis and 
therapy in gastrointestinal infections. Ten adult 
healthy volunteers received 10 g of lgG orally, 
once daily for three consecutive days. Aerobic 
and anaerobic microorganisms were identified in 
the saliva and stool specimens, using morpho- 
logical, biochemical and serological tests and 
gas-liquid chromatography. Although the im- 
munoglobulin preparation contains antibodies 
against a variety of microorganisms, there were 
no significant changes in the numbers of different 
aerobic and anaerobic microorgansims due to 
the oral intake of the immunoglobulin. IgG may, 
therefore, be used against pathogens without 
disturbing the normal oral and intestinal micro- 
flora. 

In recent years, human serum immunoglobulin 
(HSIG) preparations have been tried as oral (1- 
5) and nasal (6) antimicrobial therapy in cases 
where conventionaI chemotherapy has been inef- 
fective. HSIG has also been used as prophylaxis 
against rotavirus diarrhea (7), necrotizing entero- 
colitis (8) and upper respiratory tract infections 
(when administered as nasal spray) (9). Specific 
antibodies thus appear to have the potential to 
bind and eliminate their specific target agent both 
in the respiratory and gastrointestinal tract, prob- 
ably through agglutination, inhibition of adhe- 
sion, neutralization (10) or opsonization (11). 
Since HSIG is made from pooled human plasma, 
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it contains a variety of antibodies induced by in- 
fections with pathogenic as well as non-pathogenic 
microorganisms, These antibodies may disturb 
the ecological balance of the normal gastroin- 
testinal microflora, resulting in adverse effects 
such as overgrowth of certain pathogenic micro- 
organisms, thus prolonging the duration of the 
disease. The aim of this study was therefore to 
investigate the influence of large doses of orally 
administered human IgG on the normal gastroin- 
testinal microflora of healthy volunteers. 

Materials and Methods. Ten healthy adult volun- 
teers, six men and four women, participated in the 
study. The volunteers had not taken any an- 
timicrobial agents during the previous month and 
were in good general health. The volunteers in- 
gested 70 ml of the IgG preparation (Gamma- 
bulin; Immune, Austria) (10 g of IgG) orally, once 
daily for three consecutive days (day 0, 1, 2). No 
buffering substances were given. 

The preparation contained high titers of antibodies 
against constituents of the intestinal microflora, 
determined by EIA, using isolated bacterial 
strains from the volunteers and alkaline 
phosphatase labeled rabbit anti-human IgG 
(Dako, Denmark, diluted 1/500) (Table 1). The 
IgG preparation (adjusted to 10 mg IgG/ml) and 
serum from one of the volunteers were titrated in 
two-fold dilution steps. The endpoint titer was de- 
termined as the last titer with an absorbance more 
than the absorbance of the buffer. 

Stool specimens and non-stimulated saliva were 
collected in sterile plastic containers twice prior 
to the oral administration of the IgG preparation 
(day -8 and -1) and twice after the discontinuation 
of the immunoglobulin administration (day 3 and 
5). The samples were stored at -70°C until as- 
sayed. The saliva and stool specimens were quan- 
titatively analyzed as described by Heimdahl and 
Nord (12). Aerobic and anaerobic microor- 

Table 1: IgG titers against constituents of the intestinal mi- 
croflora, determined by EtA. Comparisons of the IgG pre- 
paration (10 mg/ml) and serum from one of the volunteers. 

Bacteria 
Reciprocal endpoint titer 

IgG preparation Volunteer 

Escherichia coil 128000 128000 
Lactobacilli 32000 32000 
Enterococci 32000 64000 
Clostridia 32000 64000 
Bacilli 32000 32000 
Bacte roides 16000 32000 

ganisms were identified using morphological, bi0" 
chemical and serological tests and gas-liquid 
chromatography. The lower limb of detection was 
102 microorganisms per milliliter of saliva or per 
gram of feces. 

Results and Discussion. In the intestinal aerobic 
microflora, the numbers of streptococci, staphy" 
lococci, micrococci, enterococci, bacilli, Esche 
richia coli, enterobacteria, citrobacter and cala" 
dida were constant throughout the investigatio~ 
period in the ten volunteers participating in the 
study (Figure 1). Two subjects demonstrated de" 
tectable levels of Klebsiella oxytoca and Kleb" 
siella pneumoniae ssp. pneumoniae, respectively 
(104-105 cfu/g) after administration of the lg (3 
preparation. In the intestinal anaerobic micrO" 
flora, there were no significant changes in the 
numbers of anaerobic cocci, bifidobacteria, laC" 
tobacilli, clostridia, veillonella and bacteroideS 
during the oral administration of IgG (Figure 1). 
One subject showed an increased number of fu- 
sobacteria (10 4 cfu/g) on day 3. In the oral aerobic 
microflora, the numbers of streptococci, staphY" 
lococci, micrococci, enterococci, neisseria aod 
candida did not change significantly during the 
oral administration of the IgG preparation (data 
not shown). In the oral anaerobic microflora, the 
numbers of anaerobic cocci, bifidobacteria, lactO" 
bacilli, actinomyces, veillonella, bacteroideS, 
fusobacteria and Ieptotrichia were consta ot 
throughout the investigation period (data not 
shown). 

Four volunteers complained of abdominal paiN, 
and one suffered from mild diarrhea during th~ 
first day of the oral administration of IgG pre" 
paration. The adverse effects were mild, and rl0 
subject was withdrawn from the study. 

The rationale for local administration of HSIG is 
based on the observation that breast milk, whiCla 
contains secretory IgA, protects infants against 
gastrointestinal infections (13, 14). Breast naill~ 
has also been used in treatment of upper respira" 
tory tract infections when applied nasally to ir~" 
rants (traditional medicine). 

Secretory IgA (slgA) would seem to be more 
physiologic than serum IgA or IgG when adminiS" 
tered orally since sIgA is the predominant ire" 
munoglobulin class in the gastrointestinal tract' 
Theoretically, the ability of IgG to activate the 
complement system might be disadvantageous as 
it may thus cause damage to mucosal cells. The 
absence of a secretory component makes tN 
serum immunoglobulins more susceptible to pr0" 
teolytic enzymes in the gut, which also hampeff 
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F igure  1: Effects of an IgG preparat ion on the aerobic and anaerobic  intestinal microf lora of ten 
volunteers given 70 ml of the preparat ion (10 g of IgG) oral ly once dai ly for three days ( -  = 
interpolated geometr ic  mean values). 

their effectiveness However 10-25 % of human 
IgG has been shown to survive gastrointestinal 
Passage in an immunologically active form (11, 
15), and it has also been used as oral therapy and 

prophylaxis in children, without any reported 
major side effects (1, 2, 4, 7). In some of these 
clinical studies, HSIG has been shown to contain 
high titers of antibodies against the suspected 
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pathogen (2, 7, 11, 15). However, HSIG also con- 
tains antibodies against commensal and normally 
non-pathogenic microorganisms, as also shown in 
this study. The possible impact on the gastroin- 
testinal microflora of these antibodies, which 
might be a reason for the delay of recovery seen in 
some of the treated patients (2), has not been pre- 
viously investigated. 

In this study we have shown that in spite of high 
doses of orally administered HSIG, the normal 
oral and intestinal microflora is not affected. Dis- 
turbance of the normal microflora can be a major 
problem when antimicrobial agents are utilized 
for prophylaxis and treatment. Our results, to- 
gether with the results from clinical studies (1, 2, 
4, 7, 11, 15), suggest that oral administration of 
HSIG containing relative high titers of specific 
antibodies should be able to affect the specific 
p a t h o g e n  in the gas t rointes t inal  tract of  pat ients  
with infectious diarrhea without disturbing the 
normal microflora. 
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