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Factors Affecting Biomarkers of the Digestive System in
Male Kratom Consumers in the Three Southern Border
Provinces of Thailand: A Study on Consumption Duration
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Abstract

The objective of this study was to investigate the effects of both the duration and quantity
of kratom consumption on gastrointestinal biomarkers among 87 male participants residing in
three southern border provinces of Thailand. This cross-sectional study employed interviews
and blood samples for analysis of carcinoembryonic antigen (CEA), alpha-fetoprotein (AFP),
carbohydrate antigen 19-9 (CA19-9), aspartate transaminase (AST), alanine transaminase
(ALT), alkaline phosphatase (ALP), amylase, and erythrocyte sedimentation rate (ESR). The
results indicated that individuals who consumed kratom exhibited a higher average ESR than the
established reference value, whereas the mean values of the other biomarkers remained within the
reference range. Comparison analysis revealed no statistically significant difference between the
monitored biomarkers in term of the quantity (< 40 vs. = 40 leaves per day), frequency (< 10 vs.
= 10 times per day), and number of glasses (< 8 vs. = 8 glasses per day) of kratom consumed.
When considering the correlations between period of consumption and biomarker levels, the
study found that the AST level was inversely correlated with the consumption period (p = 0.02)
without clinical significances. In contrast, other biomarkers were not significantly correlated.
Nevertheless, it is recommended that kratom consumers strictly adhere to the guidelines set by
the Ministry of Public Health regarding appropriate consumptions and utilizations of kratom as

an herbal remedy.
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carbohydrate antigen 19-9 (CA19-9),
aspartate transaminase (AST), alanine
transaminase (ALT), alkaline phosphatase
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ALP 34.00-114.00 U/L Amylase 25.00
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Table 1 Personal information (n = 87).
Data Frequency %
Age (years)
(Mean = 28.84, S.D. = 3.39, Min = 22, Max = 40) - -
Native Habitat
Yala 18 20.7
Pattani 4 4.6
Narathiwat 6 6.9
Others 59 67.8
Marital Status
Single 53 60.9
Married 34 39.1
Education
Primary and Secondary school 3 3.4
High school 48 55.2
Diploma’s degree 6 6.9
Bachelor’s degree 30 34.5
Table 2 Health information (n = 87).
Data Frequency %
Smoking
No 7 8.0
Yes 80 92.0
Alcohol
No 52 59.8
Yes 35 40.2
Surgery history
No 7 88.5
Unremember 6 6.9
> 6 months 4 4.6
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Table 2 Health information (n = 87). (Cont.)

WAL sTuNesAfNG uaznae

Data Frequency %

Annual health check

No 22 25.3

< 1 times a year 57 65.5

> 1 times a year 8 9.2
Family history of cancer

No 72 82.8

Yes 15 17.2
Exercise

No 24 27.6

< 2 times/week 28 32.2

2 times/week 13 14.9

> 2 times/week 19 21.8

Everyday 3 3.4

=S v a
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4 Ay e .
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v '
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A

Taginuulunusinamasaensa As 51.22
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Table 3 Kratom consumption information (n = 87).

Data Frequency %

Age at first time consumption (years)

(Mean = 18.80, S.D. = 4.8, Min = 11, Max = 30) -
Period of consumption (years)

(Mean = 9.9, S.D. = 4.5, Min = 1, Max = 20) -

Motivation of consumption

Recreation or Friend’s relationship 65 39
Work 33 20
Sex 11 7
Mood 42 25
Health 11 7
Other 4 2

Quantity of kratom consumption (leaves per day)

(Mean = 51.22, S.D. = 38.18, Min = 7, Max = 285) -
Frequency of kratom consumption (times per day)

(Mean = 12.20, S.D. = 7.39, Min = 1, Max = 30) -
Quantity of Kratom decoction (Glass per day)

(Mean = 8.99, S.D. = 4.99, Min = 1, Max = 30) -

Kratom consumption forms

Chew and split out 11 10
Decoction 60 52
Mixed with other substance 35 30
Tea 1 1
Drink with other beverages 8 7

Symptoms after used

Refreshing 71 30
Alertness 59 25
Relaxation of the muscle 53 23
Endure the sun light 46 20
Others; Sleep well 6 2
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3. HAMIANNMINABYBINTINIMITIMNUDS
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dnwuvsedanmannaznauvadLiiniionunag
AMMase (17.24 + 10.94 mm/h) Tuvaizii
NamM3insI fe CEA, AFP, CA19-9, AST,
ALT, ALP waz amylase Hszdueglusig

VY

f191999 (Table 4)

Table 4 Laboratory results compared with the reference range (n = 87).

Parameters Results Reference range Interpretation
Biological substances
AST (U/L) 19.71 + 5.37 < 33.00 Within the limits
ALT (UL 23.23 + 14.88 < 35.00 Within the limits
ALP (U/L) 87.76 = 21.01 34.00 - 114.00 Within the limits
Amylase (U/L) 74.91 = 25.50 25.00 - 125.00 Within the limits
Tumor markers
CEA (ng/mL)
Smoker (n = 80) 1.37 £ 1.00 < 5.00 Within the limits
Non smoker (n = 7) 1.90 + 1.21 < 3.00 Within the limits
AFP (ng/mL) 1.68 + 0.81 < 4.80 Within the limits
CA19-9 (U/mL) 453 + 3.42 < 37.00 Within the limits
Inflammatory marker
ESR (mm/h) 17.24 + 10.94 <15.00 Out of the limits

* The central value of reference range = (upper limit + lower limit)/2

** Higher = Results is upper than the central value of reference range

Lower = Results is under than the central value of reference range
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Amvualy luvaznszdy AFP, CA19-9 uaz
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(Table 5)

Table 5 Laboratory results compared with the central value of reference range (n = 87).

Central of Reference

Parameters Results . Interpretation**
range
Biological substance
AST (U/L) 19.71 £ 5.37 16.50 Higher
ALT (U/L) 23.23 + 14.88 17.50 Higher
ALP (U/L) 87.76 + 21.01 74.00 Higher
Amylase (U/L) 74.91 + 25.50 75.00 Lower
Tumor markers
CEA (ng/mL) 1.37 = 1.00 2.50 Lower
Smoker (n = 80)
Non smoker (n = 7) 1.90 = 1.21 1.50 Higher
AFP (ng/mL) 1.68 = 0.81 2.28 Lower
CA19-9 (U/mL) 453 + 3.42 18.50 Lower
Inflammatory marker
ESR (mm/h) 17.24 + 10.94 7.50 Higher
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v
AsevenAeIueTIUly (< 40 A > 40 lu
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WAL sTuNesAfNG uaznae

Fuuil (< 8 fiv > 8 ufAeiu) KAn1INTID
nﬂﬂﬂf‘lﬁﬁ@ AST, ALT, ALP, amylase, CEA,
AFP, CA19-9 uazdas1mMsnnaznauvadLdin
weauadbidianuuanaeiusgralitisdifema
daAnsiy p < 0.05 (Table 6-8)

Table 6 Comparisons of biochemical substances based on quantity of kratom consumption (n = 87).

Quantity of Kratom consumption (leaves per day)***

Parameters
<40 > 40 p value*
Biological substance
AST (U/L) 20.20 + 7.32 19.45 + 4.04 0.843
ALT (UL 24.46 + 17.41 22.57 + 13.48 0.674
ALP (U/L) 88.06 + 23.43 87.59 + 19.83 0.886
Amylase (U/L) 80.60 + 28.32 71.91 £ 23.59 0.132*
Tumor markers
CEA (ng/mL) 1.89 + 1.24 (n = 26) 0.78 + 0.27 (n = 54) 0.883
Smoker (n = 80)
Non smoker (n = 7) 1.82 +1.16 (n=4) 0.78 £ 0.27 (n = 3) 0.157
AFP (ng/mL) 1.64 + 0.59 1.71 £ 0.91 0.707
CA19-9 (U/mL) 4.67 + 4.27 4.45 + 2.91 0.643
Inflammatory markers
ESR (mm/h) 19.13 £ 11.41 16.24 + 10.65 0.201

* Results by Mann Whitney U-test
** Results test by Independent sample t-test

** Median

160-68 #in 0.00000000000000 000000 00 53-1 p.6.indd 9364

28/4/2568 BE 10:16



thdendnadeszavastadnasinimvesszyynadauearmsiuguiinaisnszroumameluiunausania
neuaumalavszmalneg: msdnmmuszeznaazSunalumsysiha

9365

Table 7 Comparisons of biochemical substances based on frequency of kratom consumption

(n = 87).
Frequency of Kratom consumption (times per day)***
Parameters
<10 >10 p value*
Biological substance
AST (U/L) 19.71 £ 5.36 19.13 £ 4.49 0.621
ALT (U/L) 23.22 + 14.88 23.26 + 13.34 0.760
ALP (U/L) 87.75 + 21.01 88.86 + 20.60 0.446
Amylase (U/L) 74.90 + 25.50 76.28 + 26.85 0.708
Tumor markers
CEA (ng/mL) 1.98 + 1.27 (n = 42) 1.80 + 1.14 (n = 37) 0.633
Smoker (n = 80)
Non smoker (n = 7) 153 +1.28 (n=273) 1.26 £ 0.93 (n = 4) 0.758**
AFP (ng/mL) 1.68 + 0.81 1.74 + 0.94 0.934
CA19-9 (U/mL) 4.53 + 3.41 4.73 £ 3.10 0.107
Inflammatory marker
ESR (mm/hr) 17.24 + 10.94 17.92 + 12.25 0.848

* Results tested by the Mann Whitney U-test

** Results tested by the independent sample t-test

** Median
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Table 8 Comparisons of biochemical substances based on the number of kratom consumption

(glasses per day) (n = 87).

Number of kratom consumption (glasses per day)***

Parameters
<8 >8 p value*
Biological substance
AST (U/L) 20.64 + 6.73 19.06 + 4.11 0.576
ALT (U/L) 25.72 £ 18.72 21.47 = 11.31 0.365
ALP (U/L) 87.038 + 20.31 88.27 + 21.68 0.914
Amylase (U/L) 72.03 = 24.02 76.94 + 26.54 0.345
Tumor markers
CEA (ng/mL) 1.74 £+ 112 (n = 33) 2.01 £ 1.27 (n = 47) 0.300
Smoker (n = 80)
Non smoker (n = 7) 1583 +1.28 (n=23) 1.26 + 0.94 (n = 4) 0.724
AFP (ng/mL) 1.63 + 0.55 1.72 + 0.96 0.473
CA19-9 (U/mL) 4.34 + 3.82 4.67 + 3.13 0.342
Inflammatory marker
ESR (mm/h) 17.00 + 8.95 17.41 £ 12.24 0.669

* Results by Mann Whitney U-test

** Results test by Independent sample t-test

** Median
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5. wamsAnANNF TS U I TIMa
FIMNVBITTUVUMILANBIMSNVITEL ALY
msuslaansnsenen
muANNEuSITiaszeznmmsLsing
R¥nsEonAUMINIMIT MBI IUMALHY

P1NINVI WAMIATID AST HANuFUNUS

]
aad

nnAUelsdAyMIafanszdy 0.05 s19Ms
379 ALT, amylase, CEA uazdasIn1g
ANATADUVDILTIALADALAINANNENTUS I Fi
war ALP, AFP, CA19-9 fianuduiuslu
s¥éfuen (Table 9, Fig. 1)

Table 9 Spearman rank correlation coefficient between biochemical substances and the period of

kratom consumption (n = 87).

Parameters Correlation coefficient (r) p value* Results

Biological substance

AST (U/L) - 0.249 0.020 Inverse correlation

ALT (U/L) - 0.171 0.113 Inverse correlation

ALP (U/L) 0.081 0.455 Low correlation

Amylase (U/L) - 0.102 0.349 Inverse correlation
Tumor markers

CEA (ng/mL) - 0.018 0.868 Inverse correlation

AFP (ng/mL) 0.038 0.727 Low correlation

CA19-9 (U/mL) 0.114 0.294 Low correlation
Inflammatory marker

ESR (mm/h) - 0.094 0.384 Inverse correlation

Results tested by Spearman rank correlation coefficient (rs) (p-value < 0.05)
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