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Abstract:

Homocysteine plays a established role in coronary artery disease. It also
plays a siginificant role in inflammation and malignancy as studied
experimentally. Few have suggested that a relationship might exist
between pancreatitis and homocystinuria, possibly due to occlusive
vascular disease of the pancreas. As of now, serum homocysteine levels
in pancreatic disease have not been studied effectively. We aimed to
analyze the homocysteine status in patients with acute pancreatitis, and
the changes of the serum homocysteine level at the acute onset of the
disease. 25 acute pancreatitis patients and 25 healthy subjects were
studied. Serum homocysteine, vitamin Bi,, folate, amylase, lipase, C-
reactive protein, total cholesterol, HDL and LDL cholesterol,
triglycerides, blood urea nitrogen, white blood cells and creatinine were
measured in the two groups of subjects. Levels of homocysteine were
significantly increased in patients with acute pancreatitis along with
increase in levels of serum creatinine, blood urea nitrogen, WBC counts,
amylase, lipase, and C-reactive protein. Also reduced creatinine
clearance was also noted in these patients, however was not statistically
significant. Serum total cholesterol, HDL and LDL cholesterol
concentrations were apparently similar between the two groups of
subjects. Hence our study suggests that homocysteine has a role in acute
pancreatitis. Increased serum homocysteine levels in acute pancreatitis
could be used a marker, as one of the diagnostic criteria for acute
pancreatitis. In conclusion, this particular study is showing that patients
with acute pancreatitis have higher serum homocysteine levels than
healthy subjects.
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Introduction:

homocysteine in the blood (hyper

Homocysteine is a non-protein a-amino acid. It is a
homologue of the aminoacid cysteine, differing by
an additional methylene bridge (-CH2-). 1t is
biosynthesized from methionine by the removal of
its terminal methyl group. Homocysteine can be
recycled into methionine or converted into cysteine
with the aid of certain B-vitamins. A high level of

homocysteinemia) makes a person more prone to
endothelial cell injury, which leads to inflammation
in the blood vessels, which in turn may lead to
atherogenesis, which can result in ischemic injury.*
Hyperhomocysteinemia is therefore a possible risk
factor for coronary artery disease. Coronary artery
disease occurs when an atherosclerotic plaque
blocks blood flow to the coronary arteries, which
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supply the heart with oxygenated blood.
Hyperhomocysteinemia has been correlated with
the occurrence of blood clots, heart attacks and
strokes, though it is unclear  whether
hyperhomocysteinemia is an independent risk factor
for these conditions. Hyperhomoscyteinemia has
also been associated with early pregnancy loss? and
with neural tube defects.* Some studies suggested
that there is a relationship between pancreatitis and
homocystinuria, possibly being secondary to
occlusive vascular disease of the pancreas.* High
homocysteine levels may be the cause of acute
pancreatitis  with  endothelialdysfunction and
impaired microvascular circulation. Pancreatic
microvascular perfusion failure may be a primary
reason for clinical and experimental acute
pancreatitis.>® Our study was aimed to analyze
serum homocysteine status in acute pancreatitis
patients in a medical college of Odisha.

Materials and Method:

Our study was a prospective case-control study. 25
patients with acute pancreatitis, admitted to
Medicine ward and ICU of Hi-tech Medical College
& Hospital, Bhubaneswar, Odisha were taken as
case group. The control group consisted of 25
healthy subjects from Odisha general population.
Informed consent was obtained from both the
patients and the control subjects. The diagnosis of
acute pancreatitis was based on the typical clinical
signs of abdominal pain, vomiting or nausea, serum
amylase of more than 3 times the upper reference
limit, and/or positive ultrasonography or computed
tomography scan. The severity of acute pancreatitis
according to the Atlanta criteria was mild in all 25
patients. After detailed physical examination,
venous blood was taken within 24 hours from
admission and sent to central laboratory for
evaluation of plasma homocysteine and serum
vitamin B12, folate, amylase, lipase, C-reactive
protein (CRP), serum HDL and LDL, cholesterol,
triglycerides, blood urea nitrogen (BUN), white
blood cells (WBC) and creatinine. Vitamin B12 and
folic acid levels were assessed in order to exclude
cases of vitamin deficiency. Creatinine clearance
was calculated using the Cockroft and Gault
formula:

Creatinine clearance (mL/min) = (140 - age (year) )
x weight (kg) / (0.81 x serum creatinine(umol/L) ).

For women this value was multiplied by 0.85.
Serum folate and vitamin B12 were measured by
radio-assay. Total homocysteine concentrations
were determined in EDTA plasma by high
performance liquid chromatography. Immediate
plasma seperation was carried out after blood
sampling, and the plasma was kept at 4°C.

Statistical Analysis:

The results were expressed as mean + SD. Two-
tailed P values less than 0.05 were considered
statistically significant. Differences between cases
and the control subjects were analyzed using the
unpaired t test. SPSS 11 for Windows statistical
package was used for statistical analysis.

Results:

The results are shown in Table 1. The plasma levels
of homocysteine were significantly higher in acute
pancreatitis patients than in healthy subjects while
no significant differences were detected in vitamin
B12 and folate. There were no significant
differences in serum total, HDL, and LDL
cholesterol concentrations between the two groups
of subjects while trygliceride, BUN and WBC
counts were significantly higher in acute
pancreatitis  patients.  Moreover, the acute
pancreatitis patients had serum creatinine levels
significantly higher than the control subjects. The
creatinine clearance was also impaired in these
patients. Finally, amylase, lipase, and CRP were
significantly higher in acute pancreatitis patients
than in control subjects.

Table 1: Comparison of different parameters in
cases and controls

Parameters Reference | Cases Control | P value
Reference Range (Mean * s
SD) (Mean
+SD)
Homocysteine | 5-12 216 + |76 +|<0.001
(umol/L) 8.5 2.1
Vitamin  B12 | 180-810 400 £ 412 +£|0.849
(pmol/L) 220 225
Folate 6-36 103445 | 105 + | 0.858
(nmol/L) 3.3
Amylase U/L 25-115 1324 +| 605 = |<0.001
580 15
Lypase U/L 114-286 2800 + | 140 <+ | <0.001
1200 25
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CRP (mg/L) 0-5 802 + |35 +|<0.001
30.6 1.3

Total 0-200 1826 +| 1815 + | 0.898

cholesterol 245 35.2

(mg/dL)

HDL 30-85 402 +]392 +|0.586

cholesterol 73 55

(mg/dL)

LDL 0-130 1108 +| 105 + | 0.364

cholesterol 8.6 305

(mg/dL)

Triglycerides 35-135 205 +| 120.8 £ | <0.001

(mg/dL) 20.3 185

BUN mg/dL 7-18 286 | 176 =+ | <0.001
43 6.3

WBC (cells | 4,600- 16,000+3 | 7500+1 | <0.001

x10%L) 10,200 200 200

Creatinine 0-1.3 125 £ | 0.95+0. | <0.001

(umol/L) 0.16 15

Creatinine 100-120 761 +|956 =+ |0.003

clearance 245 205

(mL/min)

Discussion:

Acute pancreatitis is an inflammatory disease
associated with auto digestion of the pancreas due
to intra-pancreatic activation and the release of
digestive enzymes, but there is increasing evidence
that pancreatic ischemia plays an important role in
this disease. Pancreatic microvascular perfusion
failure may be a reason for clinical®®** and
experimental acute pancreatitis.>® Reduction in the
pancreatic circulation aggravates pancreatic damage
in the course of acute pancreatitis.® It is well-known
that a disturbance of pancreatic microcirculation
leads to the formation of thrombi in capillaries, the
activation of leukocytes, the release of proteolytic
enzymes and the formation of oxygen-derived free
radicals and pro inflammatory cytokines. Makins et
al™ suggest that there is a relationship between
pancreatitis and homocystinuria, possibly being
secondary to occlusive vascular disease of the
pancreas. High homocysteine levels may be a cause
of acute pancreatitis with endothelial dysfunction
and impaired microvascular circulation. In addition,
it may lead to complications as per Sircar et al*
report cardiogenic shock due to acute pancreatitis
after hyperhomocysteinemia.

In our study, we found that the plasma
homocysteine level was increased in patients with
acute pancreatitis as compared to normal controls.
The hyperhomocysteinemia was probably due to
disturbed methylation. A relationship between

hyperhomocysteinemia and acute pancreatitis has
not been studied previously. However, Batra S.*
suggested that homocystinuria is an uncommon
metabolic cause of pancreatitis, and pancreatitis is
an unusual manifestation of homocystinuria. Batra
quoted that pancreatic disease in homocystinuria is
preventable and that recurrent disease is amenable
to therapy which  reduces homocysteine
concentrations. They would recommend that
homocysteine concentrations be included in the
metabolic workup of chronic relapsing pancreatitis.
We agree with suggesting that, in acute pancreatitis,
recurrent acute pancreatitis may be related to
hyperhomocysteinemia in the presence of normal
folate and vitamin B12 levels. Another explanation
for high homocysteine levels was insufficient renal
function.

The healthy Kkidney plays a major role in
homocysteine clearance and metabolism, as it does
with other amino acids. Hyperhomocysteinemia in
renal disease is related to reduce plasma
homocysteine clearance. The underlying cause of
this reduction is unknown but involves a defect in
renal and/or extrarenal clearance.’* In our study,
BUN and serum creatinine values were significantly
higher in acute pancreatitis patients than in the
control group. Plasma homocysteine levels in acute
pancreatitis subjects increased with a decrease in
creatinine clearance when compared to the control
subjects. The inverse relationship between
homocysteine levels and the glomerular filtration
rate is related to reduce renal function suggesting
that increased plasma homocysteine levels may be
useful as a marker of decreased glomerular filtration
rate when assessing high risk patients.

Lien et al™® observed a close relationship between
total plasma homocysteine and creatinine in
iatrogenic  hypothyroidism. They found a
progressive and parallel increase in total
homocysteine  and  serum  creatinine  in
hypothyroidism.  Homocysteine and  serum
creatinine responses were explained by the
hypodynamic circulation and renal failure in
hypothyroidism. And acute pancreatitis also
decreases the glomerular filtration rate as in
hypothyroidism, which is related to serum
creatinine, but also closely associated with plasma
homocysteine. We observed higher plasma
homocysteine and lower creatinine clearance in
acute pancreatitis patients as compared to healthy
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subjects. In conclusion, a decreased glomerular
filtration rate in acute pancreatitis is related to
decrease renal homocysteine clearance.

Conclusion:

This study shows that plasma homocysteine is
significantly increased in patients with acute
pancreatitis and a decreased creatinine clearance
was found in these patients. Additional research is
needed to better understand the effect of
homocysteine levels in acute pancreatitis.

References:

1. Boudi, Brian F. "Noncoronary Atherosclerosis".
Medscape.

2. Marti-Carvajal AJ, Sola |, Lathyris D.
Homocysteine and folate levels as risk factors for
recurrent early pregnancy loss. "Homocysteine-
lowering interventions for preventing
cardiovascular events". Heart Group. Cochrane
Database of Systematic Reviews. John Wiley &
Sons 2015. Art. No. CD006612.

3. Van Der Put NJ et al. Folate, Homocysteine and
Neural Tube Defects: An Overview Exp Biol Med
(Maywood) 2001;226(4):243-270.

4. Collins JE, Brenton DP. Pancreatitis and
homocystinuria. J Inherit Metab Dis 1990;13:232-3.

5. Dembinski A, Warzecha Z, Ceranowicz P et al.
Pancreatic damage and regeneration in the course of
ischemia-reperfusion induced pancreatitis in rats. J
Physiol Pharmacol 2001;52:221-35.

6. Menger MD, Vollmar B. Microcirculation:
initiating or aggravating factor. In: Acute
Pancreatitis. Novel Concepts in Biology and
Therapy. Bichler MW, Uhl W, Friess H,
Malfertheiner P, eds. Berlin-Vienna, Blackwell
Science; 1999:63-70.

7. Diekman MJ, van der Put NM, Blom HJ et al.
Determinants of changes in plasma homocysteine in
hyperthyroidism  and  hypothyroidism.  Clin
Endocrinol 2001;54:197-204.

8. Lonardo A, Grisendi A, Bonilauri S et al.
Ischaemic necrotizing pancreatitis after cardiac

surgery. A case report and review of the literature.
Ital J Gastroenterol Hepatol 1999;31:872-5.

9. Sakorafas GH, Tsiotos GG, Bower TC et al.
Ischemic necrotizing pancreatitis. Two case reports
and review of the literature. Int J Pancreatol
1998;24:117- 21.

10. Fernandez-Cruz L, Sabater L, Gilabert R et al.
Native and graft pancreatitis following combined
pancreas-renal  transplantation. Br J  Surg
1993;80:1429-32.

11. Makins RJ, Gertner DJ, Lee PJ. Acute
pancreatitis in homocystinuria. J Inherit Metab Dis
2000;23:190-1.

12. Sircar S, Joshi GG, Thakur BS et al. Acute
pancreatitis and its association with
hyperhomocysteinemia. Indian J Gastroenterol
2007;26:103-4.

13. Batra S. Chronic relapsing pancreatitis. Clin
Pediatr (Phila) 2001;40:99-100.

14. Guttormsen AB, Ueland PM, Svarstad E et al.
Kinetic basis of hyperhomocysteinemia in patients
with chronic renal failure. Kidney Int 1997;52:495-
502.

15. Lien EA, Nedrebo BG, Varhaug JE et al
Plasma total homocysteine levels during short-term
iatrogenic hypothyroidism. J Clin Endocrinol Metab
2000;85:1049-53.




