JOP. ] Pancreas (Online) 2014 Nov 28; 15(6): 541-543

EDITORIAL

Pancreatic Extracts for Painful Chronic Pancreatitis:
Micronutrient Antioxidant Therapy by Proxy

Joan M Braganza

Department of Medicine, University of Manchester, Manchester, United Kingdom

Pancreatic extracts have found their way into clinical
practice to treat painful chronic pancreatitis, despite
consensus from analysis of randomized controlled trials
(RCT) that there is no clear evidence of benefit [1-3].

Proponents argue that success depends upon the use of
non-enteric coated material to ensure delivery of proteases
into the duodenum as in two RCT [4, 5], compared to several
unsuccessful RCT using enteric coated preparations that
deliver the enzymes further downstream [1-3]. Itis posited
that intraduodenal delivery ‘puts the pancreas to rest’ by
dampening the feedback loop that otherwise leads, via
high circulating levels of cholecystokinin - pancreozymin
(CCK), to pain from pancreatic ductal hypertension.
Clinicians are informed that patients with small-duct
disease and mild to moderately impaired pancreatic
secretory capacity will benefit, whereas those with
advanced disease / steatorrhea will not. A proton pump
inhibitor is advised, to safeguard the extracts in transit
through the stomach. Treatment is advocated for four
weeKks in the first instance, to be continued for six months
in responders, and indefinitely should pain resurface upon
attempted withdrawal of treatment [6].

Each aspect of the argument and advice is questionable. In
the original successful RCT active treatment ameliorated
pain within just a week [4]. The apical exocytosis apparatus
in acinar cells is paralysed in a pancreatitis attack, and
remains hindered thereafter in patients with chronic
pancreatitis [7]; hence the gland needs to be coaxed into
activity, not lulled into further inertia. There is debate as to
whether stimulation or inhibition of pancreatic secretion
results from intra-duodenal perfusion of pancreatic
proteases [8]. The advice on gastric acid inhibitors speaks
from hindsight, as none was used in either RCT [4, 5].
Apparently so too is the restriction to patients with small-
ductdisease, which seems odd in that their big complement
of secretory parenchyma, relative to that in patients with
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large-duct disease [9, 10], should ensure sufficient intra-
duodenal protease to maintain physiological levels of CCK
release.

A more plausible explanation might be that pancreatic
enzymes in non-enteric coated formulas are irrelevant,
and that what matters is the fortuitous delivery of
other antinociceptive substances. Micronutrients with
antioxidant potential are the prime candidate for several
reasons. (i) There is incontrovertible evidence that
electrophilic/oxidative stress is tied in with disease
pathogenesis [7, 11]. (ii) The pancreas actively assimilates
selenium, zinc, and methionine. (iii) A prescription
designed to provide selenium, methionine, and vitamin
C - based on studies of habitual diets [12] - impacted on
the positive outcome of three meta-analyses of RCT [13-
15], even though each included a seriously flawed report
[16]. The pain-ameliorating effect of these micronutrients
likely reflects provision of methyl and thiol (principally
glutathione) moieties to facilitate apical exocytosis [7, 11],
coupled with stabilization of mast cells, products of which
fuel the disastrous upward spiral from peripheral to central
pain sensitization [16]. (iv) A study of patients with mainly
alcoholic disease and very low blood levels of vitamin
C showed that the spontaneous production of reactive
oxygen species and concentration of lipid peroxides in
peripheral blood varied inversely with disease degree as
gauged by pancreatograms: 12 months’ treatment with
vitamins C and E resulted in marked reduction of pain, the
concurrent decrement in free radical activity significant in
subgroups with minimal or moderate-change-pancreatitis
but not in the severe-change group although it displayed
the greatest increment in plasma ascorbic acid. In other
words, no improvement can be expected when there
is no secretory parenchyma for free radical attack or its
correction by antioxidant assimilation [17].

Selenium and other trace metals that contribute to the
antioxidant repertoire of tissues [18-21], should survive
procedures to extract pancreatic enzymes from porcine
glands, and the sulphur amino acids might, whereas at risk
of denaturation are the vitamin antioxidants - including
choline which interacts with methionine to guarantee
pancreatic integrity [11]. Attempts to settle the question
- upon shrinkage of the productive pancreatic laboratory
at Manchester Royal Infirmary - were unfruitful (requests
to IS Young at Belfast in 2010, PM Garg at Delhi in 2013).
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Table 1. Metal antioxidants in pancreatic extracts.

(n) Zinc pg/g (n) Copper pg/g
(2) 44 (2) 11
(6) 49 (7) 1.7
(8) 119 (8) 5.5
(6) 34 (6) 1.2

Name (n) Selenium pg/g
‘Lyopase’ (3) 042
‘Cotazym Forte’ (5) 0.53
Pancreatic grain (12) 1.46
Pancreatic capsule (6) 0.29
‘Prolipase’ (6) 0.50
‘Creon’ (6) 0.85
‘Creon granules’ (4) 0.53
‘Creon forte’ (4) 1.40
‘Panzytrat’ (7) 1.30

The top 4 entries are from ref [22], where n is the number of samples analysed. The next 5 entries are from ref [23 | wherein all preparations
were enteric coated, and n is the number of capsules analysed in duplicate: only selenium was measured. Entries in inverted commas

indicate commercially registered products.

However, repeated interrogation of the literature has
unearthed two papers, both in the context of cystic fibrosis,
that support the principle.

The first paper, from Holland in 1992 [22], documented
the presence of selenium, zinc and copper in four
pancreatic enzyme preparations among which ‘pancreatic
grain’ - probably non-enteric coated - scored highest
(Table 1). The second report from Switzerland in
1998 went further [23]. Analysis of five enteric-coated
preparations confirmed the presence of selenium (Table
1). More importantly, a longitudinal study showed that, as a
result of increased selenium intake from increasing doses of
pancreatic enzymes to control steatorrhea, plasma selenium
and selenium-glutathione peroxidase activity increased
significantly and in parallel, peaking by the eighth month but
evident from the first sampling point at four months. The
authors calculated that extracts provided the young patients
with a selenium supplement amounting to 50% or higher
of the recommended dietary allowance of 1ug/kg/day.

A subnormal concentration of selenium in serum / plasma
has been reported in patients with chronic pancreatitis,
irrespective of geography [11]; in a study from the UK, the
lowest values were in patients with painful disease[24],
in contrast to relatively high values in patients with
painless disease in south India [25]. A subnormal level of
zinc has been noted in plasma or erythrocytes of patients
with the disease [26-28]. The information on copper is
dichotomous: pancreatic acinar cells have virtually no
copper-superoxide dismutase [11], but an increase in
serum copper as caeruloplasmin is recorded in patients
[26, 29] and does not represent an acute phase reaction
[29]. Like selenium, zinc stabilizes mast cells [30].

Selenium is maximally absorbed from the duodenum [21].
The increment in circulating levels is more rapid when
the element is delivered in organic form, whereupon
an increase in plasma selenium can be expected in 1-2
weeks of supplementation at doses of 50-200 pg / day
in selenium-deficient individuals [23]. Almost certainly,
selenium in pancreatic extracts is in organic form, as
selenomethionine, selenodiglutathione, selenocysteine
and other compounds [21] - which means increased

availability of sulphur amino acids that are critical
for pancreatic viability. Unfortunately however, it is
impossible to estimate selenium intake in the two relevant
RCT of pancreatic extracts in chronic pancreatitis because
neither the weight nor enzyme composition was specified
of ‘Pankreon’ granules, 7.5 ml five times per day [4], or
‘llozyme’, six tablets four times per day [5] which has been
interpreted as yielding 720,000 USP of protease daily [3].
Provision of the extracts as a liquid in the Swedish study
might explain the rapidity of pain relief, if from absorbed
selenium, especially in that Scandinavia is a low selenium
area [22]: however, this deduction is predicated on the
assumption that heat treatment of granules to destroy
pancreatic enzymes in the placebo somehow curbed
selenium absorption too [4]. The western states of the
USA constitute a high-selenium area. It is unclear if this
extends to Florida in the east, from where the second RCT
originated [5]. A gradual increase over time in assimilation
of selenium, zinc, copper, and sulphur amino acids could
rationalize the reported improvement in life quality and
pain in two long term observational studies of pancreatic
extract therapy - coated material in one, unspecified
in the other [3]. Of note, the co-prescription of a gastric
proton pump inhibitor would enhance antioxidant activity
in many ways [31].

In summary, the long-term administration of pancreatic
extracts to patients with painful chronic pancreatitis
can be regarded as antioxidant therapy by proxy,
irrespective of whether an additional benefit accrues by
virtue of contained proteases. A comprehensive analysis
of representative enteric coated and non-enteric coated
formulas for micronutrient antioxidants is needed
urgently.

Conflicting Interest

The Author declares to have no conflict of interest

References

1.  Brown A, Hughes M, Tenner S, Banks PA. Does pancreatic enzyme
supplementation reduce pain in patients with chronic pancreatitis: a
meta- analysis. Am ] Gastroenterol 1997; 92: 2032-5.[PMID 9362186]

JOP. Journal of the Pancreas-http://www.serena.unina.it/index.php/jop-Vol. 15 No. 6 - Nov 2014. [ISSN 1590-8577] 542



JOP. ] Pancreas (Online) 2014 Nov 28; 15(6): 541-543

2. Shafiq N, Rana S, Bhasin D, Pandhi P, Srivastava P, Sehmby SS et al.
Pancreatic enzymes for chronic pancreatitis. Cochrane Database Syst Rev
2009. [PMID: 198213559]

3. Winstead NS, Wilcox CM. Clinical trials of pancreatic enzyme
replacement for painful chronic pancreatitis - a review. Pancreatology
2009; 9: 344-50. [PMID: 19451744]

4. Isaksson G, Ihse I. Pain reduction by an oral pancreatic enzyme
preparation in chronic pancreatitis. Dig Dis Sci 1983; 28: 97-102. [PMID:
6825540]

5. Slaff ], Jacobson D, Tillman CR, Curington C, Toskes P. Protease-
specific suppression of pancreatic exocrine secretion. Gastroenterology
1984; 87: 44-52. [PMID: 6202586]

6. Toskes PP. Treatment of pain in chronic pancreatitis: Inhibition of
enzyme secretion. In: Chronic Pancreatitis. Novel Concepts in Biology
and Therapy, eds Biichler MW, Freiss H, Uhl W, Malfertheiner P. Blackwell
Wissenschafts-Verlag, Berlin 2002, pp 389-394. ISBN 0-632-06399-8.

7. Braganza JM, Lee S, McCloy RF, McMahon M]. Chronic pancreatitis.
Lancet 2011; 377: 1184-97. [PMID: 21397320]

8. Mossner ]. Chronic pancreatitis: controversies in pain therapy,
medical therapeutic options. In: Falk Symposium 143. Pancreatitis:
Advances in Pathobiology, Diagnosis and Treatment, eds Ammann RW,
Adler G, Biichler MW, DiMagno EP, Sarner M. Spinger, The Netherlands
2005, pp176-89. ISBN-10:1-4020-2895-3.

9. Braganza JM, Hunt LP, Warwick F. Relationship between pancreatic
exocrine function and ductal morphology in chronic pancreatitis.
Gastroenterology 1982; 82: 1341-7. [PMID: 7067955]

10. Walsh TN, Rode ], Theis BA, Russell RCG. Minimal change chronic
pancreatitis. Gut 1992; 33: 1566-71. [PMID: 1452086]

11. Braganza JM, Dormandy TL. Micronutrient therapy for chronic
pancreatitis: rationale and impact. ] Pancreas (on-line) 2010; 11: 99-112.
[PMID: 20208316]

12. Uden S, Acheson DWK, Reeves ], Worthington HV, Hunt LP, Brown
S et al. Antioxidants, enzyme induction, and chronic pancreatitis.: a
reappraisal following studies in patients on anticonvulsants. Eur ] Clin
Nutr 1988; 42: 361-9. [PMID: 3224602]

13. Cai GH, Huang ], Chen ], Wu HH, Dong YL, Smith HS et al. Antioxidant
therapy for pain relief in patients with chronic pancreatitis: systematic
review and meta-analysis. Pain Physician 2013; 16: 521-32. [PMID:
24284838]

14. Zhou D, Wang W, Cheng X, Wei ], Zheng S. Antioxidant therapy for
patients with chronic pancreatitis: a systematic review and meta-analysis.
Clinical Nutrition 2014. [PMID: 25035087]

15. Ahmed Ali U, Jens S, Busch ORC, Keus F, van Goor H, Gooszen HG, et al.
Antioxidants for pain in chronic pancreatitis. Cochrane Database Syst Rev
2014; 8. [PMID: 25144441]

16. Braganza ]M. Micronutrient therapy for chronic pancreatitis:
Premises and pitfalls. ] Pancreas (on-line) 2013; 14: 304-8. [PMID:
23846913]

17. Dité P, Prececht&lova M, Novotny I, So$ka V, Zakova A, Lata J. Changes
of reactive oxidative substances in patients with morphologically
different degrees of chronic pancreatitis and effects of long-term therapy
with natural antioxidants. Gastroenterologia Polska 2003; 10; 379-83.

18. Golden MHN. The exocrine pancreas in severe malnutrition. In: The
Pathogenesis of Pancreatitis, ed. Braganza JM, Manchester University
Press, Manchester, UK 1991, pp 139-155. ISBN 0719034809.

19. Powell SR. The antioxidant properties of zinc. ] Nutr 2000; 130:
1447S-54S. [PMID: 10801958]

20. Roughea ZK, Johnson LK, Hunt JR. Dietary copper primarily affects
antioxidant capacity and dietary iron mainly affects iron status in a
surface response study of female rats fed varying concentrations of iron,
zinc and copper. ] Nutr 1999;129:1368-76. [PMID: 10395600]

21. Risher ]. Toxicological profile for selenium (Update). Diane
Publishing, Pennsylvania 2011. ISBN 143793076X, 9781437930764.

22. Van Caillie-Bertrand M, De Biéville F, Neuens H, Kerrebun K,
Fernandes ], Degenhart H. Trace metals in cystic fibrosis. Acta Paediatr
Scand 1982; 71: 203-7. [PMID: 7136628]

23. Winklhofer-Roob BM, Tiran B, Tuchschmid PE, Van't Hof MA,
Shmerling DH. Effects of pancreatic enzyme preparations on erythrocyte
glutathione peroxidase activities and plasma selenium concentrations in
cystic fibrosis. Free Radic Biol Med 1998; 25: 242-9. [PMID: 9667502]

24. Braganza JM, Hewitt CD, Day JP. Serum selenium in patients with
chronic pancreatitis: lowest values during painful exacerbations. Trace
Elements in Medicine 1988; 5: 79-84.

25. Yadav S, Day JP, Mohan V, Snehalatha C, Braganza JM. Selenium and
diabetes in the tropics. Pancreas 1991; 5: 528-33. [PMID: 1946309]

26. Segal |, Ally R, Hunt LP. Sandle LN, Ubbink ]JB, Braganza JM. Insights
into the development of chronic pancreatitis at Soweto, south Africa.
Pancreas 2011; 40: 508-16. [PMID: 21499204]

27. Quillot D, Walters E, Bonte J-P, Fruchart J-C, Duriez P, Ziegler O.
Diabetes mellitus worsens antioxidant status in patients with chronic
pancreatitis. Am J Clin Nutr 2005; 81: 1117-25. [PMID: 15883437]

28. Girish BN, Vaidyanathan K, Rajesh G, Balakrishnan V. Effects of
micronutrient status on oxidative stress and exocrine function in patients
with chronic pancreatitis. Indian ] Biochem Biophys 2012; 49: 386-91.
[PMID: 23259326]

29. Braganza JM. The role of the liver in exocrine pancreatic disease. Int
] Pancreatol 1988; 3: S19-42. [PMID: 3062099]

30. Cho CH, Dai S, Ogle CW. The effect of zinc on anaphylaxis in vivo in
the guinea-pig. Br ] Pharmac 1977; 60: 607-8. [PMID: 907874]

31. Kedika RR, Souza RF, Spechler S]. Potential anti-inflammatory
effects of proton pump inhibitors: a review and discussion of the clinical
implications. Dig Dis Sci 2009; 54:2312-7. [PMID: 19714466]

JOP. Journal of the Pancreas-http://www.serena.unina.it/index.php/jop-Vol. 15 No. 6 - Nov 2014. [ISSN 1590-8577] 543



