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Background: Saturated phosphatidylcholine (PC) has lower solubility in aqueous solution compared to 
its non-saturated sister compound. Therefore, it is postulated to be less efficiently hydrolyzed by pancreatic 
phospholipase and, thus, being poorly absorbable. Its consequent passage to distal intestine allows luminal 
availability of PC for integration into colonic mucus where it provides hydrophobic protection against 
microbiotic attacks. This could be helpful to compensate the lack of PC in mucus as pathogenetic mechanism 
in ulcerative colitis.
Methods: We determined the accessibility of saturated and unsaturated PC with different fatty acid chain 
lengths to cleavage by phospholipase A2 (PLA2). Then the efficacy of saturated PC on clinical improvement 
of ulcerative colitis was prospectively evaluated in an open label clinical observation trial. PLA2 cleavage 
capacity of various PC species was determined by the amount of H+ generated (pH change) over time. 
Efficacy of clinical improvement was evaluated in patients with therapy refractory active ulcerative colitis. 
As individual healing attempt they were provided with 2×1 g hydrogenated PC daily. Clinical activity was 
analyzed by a standardized questionnaire during course of the observational trial.
Results: The hydrolysis rate of C16:0 and C18:0 PC species is low compared to species with at least one 
unsaturated fatty acid substitution or both saturated fatty acids chain length below C15. Saturated PC on top 
of conventional therapy in active ulcerative colitis improves clinical activity in regard to bowel frequency, 
blood in stool and incontinence. The majority of patients (19 of 24) reached and maintained remission. 
Adverse events were not registered.
Conclusions: Saturated PC as adjunctive therapeutic measure on top of conventional therapy helps to 
improve disease activity without adverse events.
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Introduction

Phosphatidylcholines (PCs) provide protection in intestinal 
mucus where they function as hydrophobic barrier against 
microbiota (1). PC consists of a glycerol molecule, which is 
esterified with phosphoric acid being linked to choline and 
two further fatty acids. The fatty acids may be saturated or 
unsaturated. The degree of saturation of the fatty acids in 
PC in mucus varies, dependent on the respective mucosa. 
In intestinal mucus most of the PCs contain at least one 
unsaturated fatty acid, such as PC 16:0/18:1, PC 16:0/18:2, 
and PC 18:0/18:1 (2). In contrast, the main PC species in 
lung alveoli is saturated PC 16:0/16:0, because otherwise its 
double bounds are prone to oxidation causing free radical 
injury (3).

The protective function of mucus is of particular 
relevance in the large intestine due to the exposure with 
one trillion bacteria per g of stool. In the lung it is known 
as surfactant and also responsible for gas exchange. The 
positive polar choline headgroup is bound to mucins, mainly 
secretory mucin-1 and mucin-2, while the lipophilic fatty 
acid side chain stretches to the lumen (4). Around the net of 
mucin bundles the generated hydrophobicity repels luminal 
bacteria from entering the mucus. As shown for the intestine 
within this layer microbiota fades and becomes absent in 
the attached mucus close to the mucosal cell surface (5). 
Between the bundles an electrolyte rich fluid still allows 
nutrients to enter for absorption by mucosal cells.

PC is actively transported in the intestine to the apical 
side of mucosal cells via a transcellular movement across the 
lateral tight junction barrier driven by a negative electrical 
potential generated by the cystic fibrosis transmembrane 
conductance regulator (CFTR) (6,7). Mucus PC originates 
from lipoproteins within the circulation. Disruption of the 
tight junction mediated transport in intestine is reported 
to be causative in ulcerative colitis (7)—a mechanism 
which most likely is of genetic origin. It is also conceivable 
that mucus PC depletion can be acquired secondary to 
inflammation or ischemia of any reason. Accordingly the 
PC binding sites on secretory mucins remain empty. As a 
consequence of the low mucus PC content as it was shown 
in ulcerative colitis (2,8), hydrophobicity is reduced (9) and 
microbiota can invade causing mucosal inflammation (5). 
Due to the intrinsic defect of this transport mechanism in 
ulcerative colitis the lack of PC cannot be compensated 
from inside the body by systemic application of this 
phospholipid. Moreover, some colonic bacteria species 
contain on their surface ectophospholipases, which consume 

mucus PC for energy generation. In case these strains 
overgrow due to any circumstances they affect the mucus 
barrier stability (10).

The fact that mucus PC originates from systemic sources, 
which is disturbed in ulcerative colitis, it can therapeutically 
only be targeted by luminal supplementation. Natural PC 
contains at least 50% unsaturated fatty acid substitutes and 
is completely absorbed in the upper small intestine after 
it is cleaved by pancreatic phospholipases to lyso-PC and 
fatty acids. Therefore, it is hardly available as luminal PC in 
distal intestine and colon. To enable PC to enter the colon 
as intact molecule from the intestinal lumen for occupation 
of the empty binding sites on mucin-2, the strategy is to 
make it non-accessible to pancreatic phospholipases. An 
already proven option is the preparation of PC formulations 
with certain enteric excipient coatings such as those of the 
polymethacrylate-type (11-16). This prevents absorption. 
In the intestine it was now shown in a study with ulcerative 
colitis patients that supplementation of PC from the 
luminal side by application of this delayed release lecithin 
preparation compensates the intrinsic lack of mucus PC (11). 
Thus, it improves in ulcerative colitis the clinical activity, 
leads to remission, spares cortisone in steroid-refractory 
cases and maintains remission (11-16). It may also be of 
benefit to patients with other inflammatory bowel diseases 
because it is assumed that the affected patients show a 
secondary lack of PC in mucus (17,18). Another reason for 
intestinal susceptibility towards bacterial invasion could be 
the overgrowth of ectophospholipase containing microbiota 
thinning the mucus PC content (10,18). Luminally provided 
PC could satisfy their demand for PC more easily instead 
of attacking the mucus to release there the less available 
mucin-2 bound PC, which leads to its depletion in mucus.

The addition of retarding substances such as the 
methyl acrylate polymer Eudragit S100® causes bloating 
and renders the formulation as a medication (11-16). For 
broader availability to the population and reduction of intake 
quantity, it is intended to use PC without additive as food to 
maintain colonic health. It is postulated that saturated PC 
supplementation may indeed be suitable for such an approach. 
The reason is that due to its physicochemical characteristics 
it is less accessible to pancreatic phospholipases. It is assumed 
to have a comparable kinetic profile as an Eudragit S100-
covered delayed release formulation of PC.

The maintenance of the intestinal mucus barrier by 
addition of saturated lecithin to the mucus could be of 
benefit for patients with ulcerative colitis with intrinsic low 
PC content in intestinal mucus (2,8). In the present study 
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we evaluated the accessibility of saturated (hydrogenated) 
PC to pancreatic phospholipases. In case it is less hydrolyzed 
compared to unsaturated PC, it is less available to the system 
(low bioavailability) and, thus, remains in intestinal lumen 
for incorporation in colonic mucus. The clinical efficacy of 
saturated PC was tested in patients with active ulcerative 
colitis. Hydrogenated PC mainly consisting of C16:0 and 
C18:0 PC species was obtained from Lipoid (Ludwigshafen, 
Germany), a phospholipid producing company. They 
provide it for cosmetic articles. In USA, it is also used as 
food additive, e.g., in chocolates, chewing gum, or cake 
overglaze. The composition of this hydrogenated lecithin 
preparation is shown in Table 1.

Methods

Phospholipase activity measurement

Two mg/mL of various PC species [dimyristyl-PC, dioleyl-
PC, dipalmitoyl-PC, distearyl-PC (all from Avanti Polar 
Lipids, Alabaster, USA)] and a mixture of 16:0 and 18:0 PC 
(Lipoid P 75-3, Lipoid GmbH, Ludwigshafen, Germany) 
prepared in 10 mM Hepes, 150 mM NaCl, 2 mM CaCl2 

(pH 8.0) were exposed to phospholipase A2 (PLA2) (Sigma, 
Munich, Germany).

The reaction was started by addition of 20 µL PLA2  
(1 mg/mL, 600 U/mg) in a total volume of 8 mL. Generated 
H+ was recorded by a pH-meter.

Prospective clinical observation trial

Twenty-four patients with active ulcerative colitis under 
standard therapy were treated as individual healing attempt 
orally with 2.8 g hydrogenated lecithin with 70% enriched 
PC (corresponding to 2.0 g PC) (19). This lecithin Lipoid 
P 75-3 was obtained from Lipoid, Ludwigshafen, Germany. 
The patients were evaluated by a questionnaire before and 
after treatment course (Figure 1).

The saturated PC was orally applied and swallowed with 
plenty of water on an empty stomach to reduce secretion 
of pancreatic juice and, thus, prevent degradation by 
pancreatic phospholipases, a prerequisite for its absorption. 
As a fluid which rapidly passes the stomach, the release of 
pancreatic phospholipases by hormonal signaling—as it is 
known for solid food—is suppressed (20). Thus, the PC is 

Table 1 Composition of the hydrogenated lecithin preparation*

Parameter** Content Remarks

PC (hydrated) 72% Measured by HPLC

Identity (DC) Proven Specific compound detection

Lyso-PC (hydrated) 2–5% Measured by HPLC

Triglyceride 0.2–3.0% Determination of substance class

Free fatty acids <0.05–0.5% Determination of substance class

Phosphorus 3.4–3.7% Total measurement of phosphorus

Iodine count 1–3 Titration

Water 0.6–2.0% Titrimetric determination

Heavy metals – ICP-MS/ICP-OES

Ethanol <0.1–0.5% Total measurement of ethanol

TAMC <10–100 cfu/g Microbial enumeration test

TYMC <10–100 cfu/g Microbial enumeration test

E. coli Absent Microbial enumeration test for specified bacteria

Salmonella ssp. Absent Microbial enumeration test for specific bacteria

*, hydrogenated phospholipids were prepared from non-genetically modified soybean; **, respective lecithin preparation was a 
beige powder. PC, phosphatidylcholine; HPLC, high performance liquid chromatography; ICP-MS, inductively coupled plasma mass 
spectrometry; ICP-OES, inductively coupled plasma optical emission spectrometry; TAMC, total aerobic microbial count; cfu, colony 
forming units; TYMC, total combined yeast/molds counts.
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meant to pass in large quantities as intact, non-hydrolyzed 
form the upper intestine without significant absorption. 
From the luminal side it may enter then the large intestinal 
mucus to replenish empty PC binding sites on mucin-2 
and, thus, can establish hydrophobicity. This proposed 
mechanism is experimentally not easily provable, but it is 
empirically deducted from physiology and earlier studies 
with intestinally provided PC (7,11).

The outcome was evaluated by a questionnaire before 

and after the treatment course (Figure 1). It focused on 
inflammatory activity, including bowel movements (24 h 
and at night), blood in stool, incontinence, achievement of 
remission, quantification of disease activity improvement 
(score entry/end) and relief of suffering (score entry/end). 
Voluntary continuation of lecithin intake was another 
criterion of efficacy. The duration of therapy was at 
least 1 month and lasted as long as the patients took the 
hydrogenated lecithin, which is listed in Table 2. Although 

General information General information

Date of birth: XX/XX/XXX

Gender: Female/male

Year of diagnosis: XXXX

Inflammatory episodes per year: 1×/2×/3×/more than 3×

Actual activity: Remission/active disease

Disease specific information Characteristic Score

(1) Bowel movements per 24 h (a) 0–3=0 
(b) 4–6=1 
(c) 7–9=2 
(d) >9=3

(2) Bowel movements at night (a) None =0 
(b) 1–3=1 
(c) >3=2

(3) Control of stool release despite urgency for 15 min (a) Yes =0 
(b) No =1

(4) Consideration of toilet access when outside home (a) Yes =1 
(b) No =0

(5) Uncontrolled stool release (stain in underwear) (a) Yes =0 
(b) No =1

(6) Visible blood in stool (a) None =0 
(b) Yes, stains =1 
(c) Yes, <0% of bowel movements =2 
(d) Yes, >50% of bowel movements =3

(7) General well-being (1= very bad until 10= excellent) 1 2 3 4 5 6 7 8 9 10

4 3 2 1 0

(8) Joints painful at rest (a) Yes = 1 
(b) No = 0

(9) Joints red or swollen (a) Yes = 1 
(b) No = 0

(10) Wake up due to joint pain (a) Yes = 1 
(b) No = 0

(11) Erythema nodosum (nodular skin erythema) (a) Yes = 1 
(b) No = 0

(12) Pyoderma (severe deep skin infection) (a) Yes = 1 
(b) No = 0

(13) Uveitis (eye infection) (a) Yes = 1 
(b) No = 0

Total score 0–20 score points [max. 20]

Figure 1 Questionnaire regarding disease activity in patients with ulcerative colitis (19).
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patients continued intake, cut-off date was the time when 
this manuscript was prepared. Inclusion criteria were 
active ulcerative colitis, willingness to participate and 
comprehension of the concept of the study. Exclusion 
criteria were non-active disease and no ulcerative colitis. 
The participant flow is illustrated in Figure 2. The trial was 
conducted in accordance with the Declaration of Helsinki 
(as revised in 2013). The trial was performed as individual 
healing attempt. The protocol was provided on January 24th 
2020 to the ethical committee of the Landesärztekammer 
Baden-Württemberg Stuttgart, Germany. It was declared as 
a freedom to operate treatment course with the obligation 
to receive informed consent of the patients after thorough 
information about background, intention, and risk of 
the trial. The outcome of the trial was requested to be 
published.

Statistics

Quantitative results of PLA2 activity were analyzed using 
the Student’s t-test for comparison between the tested 
PC species. The t-test was also applied for the paired 
groups of ulcerative colitis patients before and after PC 
administration. Two-sided P values were reported and an 
effect was considered significant at a P value ≤0.05.

Results

First the lack of bioavailability of saturated PC for systemic 
absorption was tested. It focuses on the accessibility 
to pancreatic phospholipases. This was proven in the 
phospholipase activity assay with different PC species. In 
this analysis the generation of H+ (drop of pH) was recorded 
based on the reaction shown in Figure 3.

The initial hydrolysis rate of the mixture of 16:0 and 
18:0 PC, as it is provided in the applied hydrogenated 
lecithin preparation corresponded to a pH-drop over  
1 min of 0.07±0.02, which was in the range of dipalmitic-
PC (0.07±0.02/min) and distearyl-PC (0.04±0.01/min).

The reaction was slow in comparison to dimyristyl-
PC with 0.15±0.03/min and dioleyl-PC with 0.1±0.02/min  
(P values for both <0.05). Thus, saturated long fatty acid 
containing PCs with at least 15 carbon atoms are less 
efficiently cleaved by PLA2 compared with PCs with 
unsaturated fatty acids and PCs with saturated fatty acids 
with less than 15 carbon atoms.

It is summarized that saturated PC, when provided alone 
and on an empty stomach as described in “Methods”, prohibits T

ab
le

 2
 (c

on
tin

ue
d)

C
ha

ra
ct

er
is

tic
s 

 o
f 

pa
tie

nt
1

2
3

4
5

6
7

8
9

10
11

12
13

14
15

16
17

18
19

20
21

22
23

24

D
is

ea
se

 a
ct

iv
ity

  
(s

co
re

 e
nt

ry
/e

nd
)

12
/0

3/
0

11
/1

5/
0

7/
0

4/
0

5/
0

5/
0

3/
0

7/
0

8/
2

6/
0

3/
0

6/
0

10
/8

9/
6

9/
2

10
/1

17
/2

4/
0

4/
0

12
/2

4/
0

8/
2

S
uf

fe
rin

g 
 

(s
co

re
 e

nt
ry

/e
nd

)
3/

0
0/

0
2/

0
1/

0
0/

0
0/

0
3/

0
3/

0
0/

0
3/

0
4/

1
0/

0
0/

0
0/

0
2/

2
1/

1
4/

1
1/

0
4/

2
2/

0
2/

0
4/

2
0/

0
2/

0

C
on

tin
ua

tio
n 

of
 

th
er

ap
y 

w
ith

 le
ci

th
in

 
(Y

/N
)

Y
Y

N
Y

Y
Y

Y
Y

Y
Y

N
Y

Y
Y

N
N

N
Y

Y
Y

N
Y

Y
Y

A
dd

iti
on

al
 th

er
ap

y*
**

M
M

N
B

, I
M

, B
N

B
M

M
, B

, 
N

N
N

M
, S

M
, B

N
M

, B
, 

N
B

N
B

*,
 p

r:
 p

ro
ct

iti
s,

 s
: 

si
gm

oi
d

iti
s,

 l
: 

le
ft

 s
id

ed
 c

ol
iti

s,
 p

: 
p

an
co

lit
is

; 
**

, 
c:

 c
hr

on
ic

 a
ct

iv
e 

d
is

ea
se

, 
r:

 r
ec

ur
re

nt
 d

is
ea

se
; 

**
* 

M
: 

m
es

al
az

in
e,

 S
: 

st
er

oi
d

s;
 B

: 
b

io
lo

gi
ca

ls
, 

N
: 

na
tu

ra
l 

m
ed

ic
in

es
 a

nd
 p

ro
bi

ot
ic

s;
 I:

 im
m

un
os

up
pr

es
si

ve
 d

ru
gs

.



AME Medical Journal, 2022 Page 7 of 12

© AME Medical Journal. All rights reserved. AME Med J 2022;7:10 | https://dx.doi.org/10.21037/amj-21-25

pancreatic enzyme release. Due to its physicochemical 
properties (melting point, solubility, intermolecular structure), 
it is less accessible to pancreatic phospholipases and therefore 
hardly absorbable (21). Thus it could be targeted to colonic 
mucus. There it is able to fill up empty PC binding sites on 
mucin-2.

The prospective evaluation of patients participating in an 
individual treatment attempt demonstrates clinical efficacy 
of saturated PC

Demographic data
Over a period of 17 months, 24 patients were included 
in individual treatment attempts with saturated lecithin. 
Of these 7 were female and 17 were male. The age varied 
between 7 and 49 years (Table 2).

All of the included patients experienced weight loss 
before entry. Their disease activity spanned from mild to 
moderate to severe symptoms. They all had established 
therapies which did not cure their complaints and, thus, they 
were therapy refractory cases. Most of them had recurrent 
disease with an active disease period at the time of trial. 
Two were chronic active. Extension varied from proctitis to 
pancolitis with predominance of the last. All of the included 
patients had to have at least one follow-up examination after 
1 month. A continuation of therapy was offered to patients 

who improved under lecithin and wanted to continue 
the trial. The application of lecithin was considered as 
an additive to the conventional therapy. Patients were 
recommended to maintain their present therapy. Most of 
them were in the past history on various standard therapies, 
including mesalazine, steroids, immunosuppressive drugs, 
biologicals and natural medicines, including probiotics. 
After informing the patients about the trial procedure and 
receiving informed consent, the treatment was started with 
2×1.4 g saturated lecithin, corresponding to 2 g of PC daily 
on an empty stomach with at least drinking of 500 mL of 
still water.

Outcome
Of the 24 patients treated, all tolerated the intake of 
hydrogenated lecithin very well without any single reported 
adverse event. Under PC the total activity score and 
all subscores dropped significantly (P≤0.05), indicating 
improvement of disease (Table 2, Figure 4).

It was the reduction of stool frequency, the disappearance 
of blood from stool and incontinence, which indicated the 
beneficial effect of lecithin (Figure 5). In all cases there was 
an increase in stool consistency noted. Initially elevated 
Calprotectin levels, which were only available for a few 
patients dropped to normal values below 46 mg/kg. Three 
patients who reported joint pain (and swelling), were all 
improved. Most impressive was the fact that 19 of the 
patients experienced remission when lecithin was added to 
the therapy. It represents the switch to a quiescent phase 
of the recurrent course. The simple fact that most of the 
patients demanded to be continued on lecithin underlines 
the efficacy and acceptance of this therapy which was 
registered by reduction of the suffering score. To be on the 
safe side, most of the patients maintained a conventional 
therapy. The five patients who preferred a medication with 
lecithin alone did this—after respective information—on 
their own responsibility, but were offered immediate help in 
case of deterioration.

Discussion

From the observation it is concluded that hydrogenated 
lecithin is a well-tolerated nutritional adjunctive therapy, 
which is helpful in suppression of inflammation, as 
disappearance of blood in stool is the best indicator for 
mucosal repair. This is supported by the reduction of bowel 
movement frequency, disappearance of nocturnal stool 
release, increase of stool consistency, and prevention of 

Participant flow

36 patients requested participation

24 patients elected

6 discontinued 18 continued

17 months

Figure 2 Flow chart of patients participating in the open label 
prospective clinical observation trial applying saturated PC for 
active colitis ulcerosa. PC, phosphatidylcholine.

Figure 3 Chemical reaction of PC breakdown by PLA2. PC, 
phosphatidylcholine; PLA2, phospholipase A2.

lyso-PC + free fatty acid + H+PC

PLA2
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incontinence.
Most importantly the wellbeing of the patients was 

significantly improved. Indeed the overwhelming majority 
of patients came into remission. New inflammatory episodes 
were induced by stress situations, e.g., examinations, 
gastrointestinal infections, or exposure to non-steroidal 
anti-inflammatory drugs (NSAIDs). However, these 

intermittently occurring episodes were mild with increased 
bowel frequency only. No recurrence of active disease 
over prolonged periods was observed. An indication of the 
efficacy of the therapy was the adherence of the patients 
to the intake of saturated PC. Only in 6 of the 24 patients 
the therapy was interrupted. Reason for discontinuation 
was lack the of the expected improvement or simply the 

Figure 4 Improvement of disease activity by lecithin. (A) Total disease activity, (B) bowel movements/24 h, (C) bowel movements/night, and 
(D) suffering score for patients before and after lecithin treatment are shown (n=24).
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inconvenience to visit the study center in Baden-Baden 
due to long distance traveling and/or the corona pandemic. 
The adherence to therapy was predominant and it was 
due to the experienced beneficial effects of the therapy 
and the lack of adverse events. However, the design of 
the study did not follow the scientific requirements for 
evaluation of clinical efficacy. This individual healing 
attempt in 24 patients is rather an observation with bias 
on patients’ and doctors’ side. Therefore, the results have 
to be interpreted with caution. Moreover it is an add-
on treatment option. The basic therapy was in all cases 
recommended to be maintained. On later occasions when 
remission was achieved, the conventional therapies were 
discussed to be reduced in dosage in agreement with the 
treating gastroenterologist. Thus, saturated lecithin serves 
as nutrient for the mucus to maintain a healthy gut. It is not 
meant to replace conventional therapy.

Anticipated intake of hydrogenated (saturated) lecithin

PC-containing lecithin dietary supplements are already 
available on the market with an average recommended 
dose of 3×500 mg. The total dietary intake of PC should be  
4.156 g daily, which is based on the required choline 
supplementation to the organism supposed by the Deutsches 
Grünes Kreutz e.V., Marburg, Germany (22). Conventional 
lecithin preparations contain maximally an estimated 5% 
content of saturated PC. The target of the orally provided 
saturated PC is the colonic mucus. Earlier dose finding 
studies with intestinal release lecithin showed clinical 
improvement at doses between 1–4 g PC daily (13). In 
adults a dose of 2 g PC daily is effective and safe in regard to 
provision of a sufficient amount, even under condition of an 
accelerated passage (11-15). The recommended doses depend 
on the length of the colon which is age dependent. According 
to KidsHealth (23), the length of the colon increases from 
a mean of 52 cm in children aged <2 years to 73 cm at  
4–6 years and 95 cm at 9–11 years. Later-on and in adults, 
the colon is 100–120 cm in length.

Accordingly, from age 9 onwards the full 2 g PC dose 
daily is recommended. Below the age of 4 years 1 g and 
between 4–9 years 1.5 g daily is recommended. A maximal 
dose of 4 g may still be harmless, because luminally 
provided PC targets the colonic mucus as “extracorporal” 
compartment and the non-used PC is excreted in the stool 
(250–300 g stool release per day). The daily dosage can be 
split in two applications per day, e.g., 2-time 1 g PC. The 
same dosing regimens apply to females and males.

It is proposed for saturated PC that it has similar 
biological characteristics of delayed availability to the 
colon as the previously used encapsulated PC. Due to the 
presence of saturated fatty acid side chains it can more 
densely be packed onto the mucin than unsaturated PC and, 
thus, may provide even more protection. Due to the lack of 
unsaturated fatty acids it is stable for at least 18 months at 
room temperature and can therefore be stored outside the 
refrigerator.

Estimate of exposure to undesirable substances

Lecithin is a commercially available food ingredient/
additive since many decades. It originates from acetone 
extracts of PC-rich food sources with only little hydrophobic 
peptide and protein contamination. This is of advantage, 
because allergic reactions are rather unlikely, but may 
not be excluded. In these cases other sources of lecithin 
should be considered. Beside the PC, which is important 
for its beneficial effect in the colon, there are other 
plant or egg lipophilic residues present in the different 
lecithin preparations. This co-isolated material has never 
been reported to be harmful. Saturated PC, prepared by 
hydrogenation of 70% PC-containing lecithin, is considered 
safe and used in the United States of America as additive in 
food and canned food as stabilizer (24). The 30% residues in 
the here explored 70% PC containing lecithin preparation 
represent a minor part of the product.

Precautions and restrictions of use

Although there are no hints in human experience described 
in literature which document adverse events, there are two 
effects, which have to be considered. Luminally provided 
PC can be broken down by bacteria to trimethylamine 
(TMA). This is absorbed and in the liver converted to 
trimethylamine-N-oxide (TMAO) which is considered an 
arteriosclerotic/cardiovascular risk factor (25). However, 
this is still under debate because the bacterial density in 
small intestine is low in comparison to the colon. Moreover, 
the passage from duodenum to terminal ileum is rapid, 
mostly less than 2 h. Thus, only minute amounts of TMA 
should be produced and absorbed. The amount of TMA 
generated in colon is significantly higher, but absorption 
from there is considered marginal (26). Moreover patients 
with ulcerative colitis are mostly young and arteriosclerosis 
is in the majority not an issue. Furthermore, other risk 
factors are more important such as smoking, hypertension 
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or hypercholesterinemia.
The second potential risk is the generation of nitrosamines 

and the presence of chemical contaminants or toxic minerals 
accumulating during the production process.

Use of saturated PC for other indications in humans and 
its prove of non-toxicity

The proposed orally applied saturated PC as nutrient for 
colonic mucus is comparable to commercially available 
natural (Alveofact/Survanta/Curosurf) and artificial 
(Exosurf) surfactant preparations, which contain within 
the saturated phospholipid fraction 70% dipalmitoyl-PC 
in addition to 1% low molecular hydrophobic proteins 
or apoproteins, respectively (27,28). The recommended 
maximal dose is 400 mg/kg (27,28).

These preparations are provided as intratracheal 
suspensions and are as such not absorbable to the 
circulation. Only when the integrity of the alveolar lining 
is disrupted surfactant may distribute to the systemic 
circulation (28). Larger studies, however, are not available. 
They are provided to newborns with respiratory distress 
syndrome.

For non-absorbable, colonic release lecithin preparations 
coated with polymethacrylate data on adverse events are 
now available from more than 500 patients in clinical trials 
(11-15,29). No toxicology, no adverse events and no side 
effects extending those observed in the placebo group were 
detected. The saturated PC was tested within individual 
healing attempts in 24 patients who did not report any 
toxicology reaction or adverse events.

Due to its negligible absorption, saturated PC is 
considered a non-toxic nutrient only for colonic mucus. 
Excretion of lung and intestinal PC follows the route of 
mucus to be expectorated with sputum or to be released 
with the stool, respectively.

Conclusions

Hydrogenated Lecithin is an option for supportive therapy 
of ulcerative colitis as it functions as protecting additive to 
colonic mucus. It may also to be helpful in Crohn’s disease 
due to feeding the ectophospholipase of microbiota, thus, 
preventing their consumption of protective mucus PC. The 
option of randomized controlled trials with hydrogenated 
lecithin is desirable. At least in this trial no adverse events 
were recorded. This makes it suitable for application as 
food additive or functional food on top of conventional 

therapies. The perspective is to provide it as an adjunct for 
establishment of colonic health.
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