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Abstract

Introduction and Objectives: The prevalence of musculoskeletal disorders has increased in recent years,
particularly among the working-age population, primarily due to overuse of muscles and poor posture. This has
led to a growing burden on the healthcare system and increased reliance on imported modern medicines. In 2020,
Thailand’s importation cost for musculoskeletal drugs reached approximately 7.07 billion baht. Meanwhile, interest
in traditional Thai medicine and herbal treatments has been growing. However, the use of herbal remedies remains
limited due to the lack of strong scientific evidence. In response, the Ministry of Public Health has promoted the
use of herbal medicines by including 97 items in the National List of Essential Herbal Medicines in 2023. In addi-
tion, under the medical cannabis policy, several traditional Thai formulations containing cannabis were introduced
in public healthcare settings. One such remedy, Kae Lom Kae Sen remedy, comprises of seven herbs: (1) white
cumin (2) black cumin (3) fennel (4) ginger (5) plumbago (6) cannabis leaves and (7) black pepper. This remedy
has been listed in the national herbal drug list and is postulated to be effective in muscle pain relief. This study
aimed to compare the efficacy and safety of Kae Lom Kae Sen remedy with placebo in relieving head and neck
pain.

Methods: This study was a double-blind randomized controlled trial conducted among individuals with
upper back muscle pain lasting between 2 to 30 days. A total of 60 participants were randomly assigned using
computer-generated simple randomization into two groups of 30 each. The intervention group received the Thai
herbal formula Kae Lom Kae Sen, composed of seven herbs: Cuminum cyminum, Nigella sativa, Foeniculum
vulgare, Zingiber officinale, Plumbago indica, Cannabis sativa leaves, and Piper nigrum, encapsulated in 500 mg

capsules. The control group received a placebo identical in appearance. Participants were instructed to take four
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capsules per day, two capsules in the morning and two in the evening—for seven consecutive days. Efficacy outcomes
were assessed using the NRS (Numerical Rating Scale) for pain, the CROM (Cervical Range of Motion) device for
neck and shoulder mobility, and an algometer for pressure pain threshold. Follow-up evaluations were conducted
on days 3 and 7. Safety was assessed via laboratory investigations, including complete blood count (CBC), renal
function tests, and liver function tests. Data were analyzed using descriptive statistics and appropriate inferential
tests (independent t-test, Mann—Whitney U test, paired t-test, and Wilcoxon signed rank test), with a significance
level set at p < 0.05.

Results: All 60 participants completed the study, with > 80% adherence to the intervention. Baseline
characteristics such as age, gender, body weight, height, blood pressure, pain duration, and work posture were not
significantly different between groups (p > 0.05). Regarding efficacy, the intervention group exhibited a statisti-
cally significant reduction in muscle pain scores on days 3 and 7 (from 5.70 to 1.86, p < 0.001), compared to the
placebo group (from 5.33 to 4.10, p < 0.001). Cervical and shoulder mobility significantly improved in the herbal
group by 8-14 degrees (p < 0.001), while the placebo group showed less consistent improvements. Pressure pain
threshold increased in both groups, with greater average improvement in the herbal group, although between-group
differences were not statistically significant. Overall treatment assessment revealed that 46.7% of participants in
the herbal group reported “very much better,” and 6.7% reported “complete recovery,” compared to only 3.3%
in the placebo group reporting “very much better” and none reporting complete recovery (p < 0.001). Safety out-
comes showed no significant differences in CBC, renal, or liver function between groups (p > 0.05), and all values
remained within clinical reference ranges. Minor adverse effects such as dry mouth and drowsiness were reported
only in the herbal group.

Discussion: The Kae Lom Kae Senremedy demonstrated greater efficacy than placebo in relieving muscle
pain and stiffness, improving range of motion, and enhancing pressure pain tolerance from as early as Day 3 of
treatment. These improvements were also consistent with the normative range of cervical and shoulder joint mo-
bility in the general population. Although muscle pain can resolve spontaneously, the findings suggest that this
herbal formulation significantly accelerates recovery. Its superior effect may be attributed to the pharmacological
properties of its key herbal components, particularly black pepper (Piper nigrum), which contains piperine a com-
pound known for its anti-inflammatory eftects through COX-2 enzyme inhibition and suppression of pain-related
cytokines and neurotransmitters. Additionally, cannabinoids such as THC and CBD derived from cannabis leaves
contribute to reduced pain sensitivity by activating CB1 and CB2 receptors, improving both mobility and pressure
pain thresholds. These biomedical mechanisms are in alignment with Thai traditional medicine, which attributes
muscle pain to imbalances in the elements, particularly Lom (wind) and Fai (fire). The use of herbs with “hot”
properties, such as Kae Lom Kae Sen remedy, helps restore balance by dispersing accumulated wind, alleviating
muscle tension, and stimulating blood circulation. Nevertheless, the use of this herbal medicine should be under
the supervision of a licensed Thai traditional medicine practitioner or qualified healthcare professional. This is to
ensure proper dosage adjustments and to minimize potential adverse effects associated with prolonged use, thereby
ensuring patient safety during treatment.

Conclusion and Recommendations: The Kae Lom Kae Sen remedy demonstrated superior efficacy to
placebo in relieving upper back muscle pain, improving pain scores, increasing cervical mobility, and enhancing
muscle pain pressure tolerance, with a favorable safety profile. Further studies are recommended to explore its

active compounds, pharmacodynamics, and long-term safety.

Key words: Kae Lom Kae Sen, head and neck pain, herbs, cannabis



[202] 1sdrsmsunnduuslnauansuuniniudan

o

Ui 23 aiuit2 wguniau-Fuiaa 2568

o -7 Jd
YU uaz’mqﬂszmﬂ
ﬂafgﬁu’éwmuﬁﬂa&ﬂamﬁmﬁmwu
}%4 % ‘El/ QI z a Yoy 1%
Iﬂiqaiwaﬂisgﬂmemmuammu A IpHI S
SUUSMT LA DU ENLNAYDII VLN Tud
W.¢1. 2561-2663 Uazanou 25-27 duausiadl” log
daﬂm@flunq’m%mﬁmm AUAUNANIANNT
T nundsbafumdsasdsnund kvanzeas
Tayrnitasna len [ausnumssnsneninags
P 4 o do . o
2 loeamymsfiamneniamilagifuiidaaning
ANeeLssme andaya 1ud) w.er. 2563 fimTei
WnennganasiiaLaznIzgnyacgeis 7,070
AU WNTUSaUay 23.10 andnaundin?
A a Py & P
T AUS M IUMIANS L I ea s b
asgﬂwm’%ﬂ@?%umimau%mmﬂizsmsmmﬁu
NANILINNUANIFULSNTNTIga A Ngs
anmatheandaiile 1w thaduaa th s 1ds
\ G a P o L@ A @
aBﬂd\liﬂ(ﬂﬂﬂﬁslsﬁaﬂﬁsgu\lﬂ/ﬁad\l&lL‘ﬂW/lHQNS‘USL‘HQ\‘J
N Wasnenan U Msnatuau
NILNIVNTITUFIRSTIMUAUlELNEFIET NS
9 -
Tenanulnsuazenunulne Toaisenasuwlng
IutfyFemdnuismdeuaywlng 97 :1ams
Tt w.er. 2566 WNasLEyUNISNEMaLEN
aamahidnenuauiiagiin Lazadatunsiemn
PUBITUF BT IUTLUULSNIEN 51 T0UE
nEnIwNIIllsaftAeadaetuss Uy
lossadenszgnuasnisitieiisammaiois
X . e
Tupeesialios Usenauiuulauams diymn
LﬁamiLwaa‘maqmzmwmﬁﬁmqﬂuﬁ G
2562 NTHNITUNNIE LA LA NI TUANE Y17
Ronledadaneiueniem nafsivemlganas

16 630 anlfhsesluszuuSmssganm wias

IR NUTLRUNA A UUTLENTNINULE LA
Yanasty ashdogasniezduasaiuayn
MIAM3 pe9 lsReNNUITaReITUR YN
Tumamsunnddafidmudia andayadias
FunuenIuenuianudu shFueunulnglu
o Ag co € ! A P

ANATTFNAEATIOILIN Lad b Z9ilsznasnig
dalwg 7 ofie teun (1) Weuan (2) Weneh
(3) Weudnuldan @) 34 (5) ayamas (6) lu
fym uaz (7) WEnlne® wagldsumansglu
(% a (% ' a v AJ [~ o @ dld
ToyFenmdnuiten@cualing FadudFuig
enuiiululdgslumaussmermathe asan

v da_ X P o o

dyulnsndnafionsneende winlny Aflans
démyndn fo AwoIu (piperine) nasgslwe
o o £ . y

AfsamdaTaulardnnoanmIsnidulazIziu

&l71

anadutheldd” lufgym Sansddnga
LA nDuDLe (cannabinoids) i THC (tetra-
hydrocannabinol) e CBD (cannabidiol) ﬁfl
AUENTTR lumIane mMaLheuastie lieumndy
¥ fousinenemnansasm ng lushSuenudasus
Wusllomags uddlsmedagyaidelszandlusu
UseAnBalaraNNLaaae
ATuiaTnnUsERed lumsanmiLsyy
WieulsyArinaiasanNLaaaferasenwiaN
Futfuemsonlumsanainishandaiionds
dauun nansanmaSsiasiudoyaaiuaum
MM WAAANTNNMTUNNELLE e L)
\ndns wavavArindenasidalumslfenum

Tnatlumssnndihesioly

] Al
ITIWIVITANEN

maRsgasIidumsinmaaasuuUgs



JThai Trad Alt Med

Vol.23 No.2 May-Aug 2025 |203]

FReANaNAILANLUUUNT AFaINS (double-
blind randomized controlled trial) 3194314 60 A
WLNNENARATM 3NN (simple random-
ization) Meeaxiawas loautieanidn 2 nax
nawaz 30 e Ieun newit 1 ngamanasasléTy
enuiaNuiEY uasngnd 2 ngneauauazlasy
enmaan (placebo) Fidhsaslassmsulsenn
eifluavaznm 7 5u lusgwhefisiiumsiae
Huasynngnazldsumsfamasszifiunasu

tsrAninauazanutlanaie lnamsdnuise

Table 1 Herbs in the formulation (for 150 g)

aSsllEsumeRasneudddaSerTsum sy
IO UNI NN AU TITNENENS ETLNNLFNEGS
NINRDIUINI 1av7l 149/2566 THalasinadTe

MTU-EC-TM-6-033/66

v

1. 3dq

1.1 enfildlumside
111 woenaym lwsuAanuiiduyssy
Tunegaama 500 mg laeiwusmnaswlns 7

FUAMNGNT (Table 1)
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White Cumin (fruit) Cuminum cyminum L. 2 Mae Hong Son
Black Cumin (fruit) Nigella sativa L. 4 Mae Hong Son
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Table 2 Baseline characteristics of participants

Characteristics KLKS Flacebo p-value
(n=30) (n=30)
1. Gender
Male, n (%) 12 (40.0) 17 (56.7) 0.196"
Female, n (%) 18 (60.0) 13 (43.3)
2. Age (years), Mean (S.D.) 41.93 (9.47) 40.40 (9.35)  0.531"
3. Constitutional elements
Earth, n (%) 6 (20.0) 8 (26.7) 0.205'
Water, n (%) 14 (46.7) 8 (26.7)
Wind, n (%) 4 (13.3) 2 (6.7)
Fire, n (%) 6 (20.0) 12 (40.0)
4. Weight (kg.), Mean (S.D.) 67.92 (13.63) 67.70 (12.39)  0.948"
5. Height (cm.), Mean (S.D.) 162.43 (7.67) 165.43 (9.73)  0.190"
6. Blood Pressure
Systolic (mmHg), Mean (S.D.) 127.36 (11.28)  123.46 (14.29)  0.246"
Diastolic (mmHg), Mean (S.D.) 74.46 (10.33) 73.43 (11.67)  0.718"
7. Duration of pain (days), Mean (S.D.) 9.10 (6.24) 8.96 (6.12) 0.934"
8. Occupation
General Labor/Freelance 8 (26.7) 9 (30.0) 0.156"
Government Officer/Civil Servant 10 (33.3) 15 (50.0)
Business Owner/Merchant 5(16.7) 0 (0.0)
Housewife /Househusband 1(3.3) 1(3.3)
Company Employee 6 (20.0) 5(16.7)
9. Muscle Pain Level NRS, Mean (S.D.) 5.70 (0.46) 5.33 (0.95) 0.065"
10. Cervical range of motion (degree)
Chin to Chest, Mean (S.D.) 39.13 (6.04) 40.13 (7.46)  0.571"
Head Tilt Back, Mean (S.D.) 44.23 (6.73) 49.73 (7.77)  0.004"
Left Lateral Flexion, Mean (S.D.) 33.10 (7.19) 35.96 (6.93)  0.122"
Right Lateral Flexion, Mean (S.D.) 33.03 (6.10) 37.86 (6.10)  0.003"
Left Rotation, Mean (S.D.) 46.73 (9.22) 49.43 (12.56)  0.347"
Right Rotation, Mean (S.D.) 45.93 (10.23) 51.33 (9.32)  0.037"
11. Muscle Pressure Pain Tolerance (Ib)
Pressure Point 1, Mean (S.D.) 12.51 (3.44) 13.31 (3.09) 0.348"
Pressure Point 2, Mean (S.D.) 12.53 (3.17) 12.85 (2.83) 0.297"
Pressure Point 3, Mean (S.D.) 13.55 (3.75) 13.52 (3.07) 0.976"
Pressure Point 4, Mean (S.D.) 12.53 (2.95) 13.04 (3.11) 0.515"

Note: 'Tested with Chi-square, *Tested with independent sample t-test
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[ Enrollment ]

Assessed for eligibility (n=73)

1. History taking.
2. Physical examination.
3

Screening (n =73)

Exclusion criteria (n=13):

. Hypertension (>140/90 mmHg) (n=6)
. Menstruating (n=2)

. THC detected in urine (n=4)

. Participating in another project (n=1)

THC test.
!

Randomized (n = 60)

¢

Allocated to Kae Lom Kae Sen (n = 30)
1. Receivetreatment (n = 30)
2. Did not receive treatment (n = 0)

Follow-up (3 day) (n = 30)
* Lost to follow-up (n = 0)

* Discontinued treatment (n = 0)

Follow-up (7 day) (n = 30)
* Lost to follow-up (n = 0)

* Discontinued treatment (n = 0)

Allocation

15t Follow-Up

2 Follow-Up

.

Allocated to placebo (n = 30)
1. Receiveplacebo (n =30)
2. Did not receive placebo (n = 0)

Follow-up (3 day) (n = 30)
* Lost to follow-up (n = 0)
* Discontinued treatment (n = 0)

Follow-up (7 day) (n = 30)
* Lost to follow-up (n = 0)
* Discontinued treatment (n = 0)

Data analyzed (n = 30)
* Data excluded from analysis (n = 0)

Analysis

N

Data analyzed (n = 30)
* Data excluded from analysis (n =0

Figure 1 Flow chart of study design.
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Table 3 Muscle pain levels

MIDGTIUTUN 3 WaLTUA 7 (p < 0.001) (Table

3 and Figure 2)

Muscle pain level (Mean * S.D.) p-value
Day of Assessment
KLKS (n=30) Placebo (n=30)
Day 1 5.70 £ 0.46 5.33 £ 0.95 0.065"
Day 3 3.60 + 1.03* 4.67 + 0.88* <0.0017
Day 7 1.86 + 1.35* 4.10 £ 0.99* <0.0017

Note: TTested with independent sample t-test

*Sig. (p < 0.001 ) Tested with paired sample t-test compared with Day 1 within groups

Muscle Pain Levels Measured by NRS
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(=]

Day 1
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Figure 2 Comparing muscle pain levels measured by NRS
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daifias nanfe ngud lesuenuianutdulasn  AldSuemaanathsdisiuddnmeania (p < 0.05)
TANDUGTIUGT T 3 Uasflonmsfausnnnings  (Figure 3 and Table 4)
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Figure 3 Increased cervical range of motion degrees for shoulder and neck muscle motion

(A: neck flexion, B: neck extension, C: left lateral flexion, D: right lateral flexion, E: left rotation, and
F: right rotation).
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Figure 4 Pressure points of the muscles used for the assessment
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Figure 5 Comparison of the increased pressure pain threshold of muscle motion

(A: pressure point 1, B: pressure point 2, C: pressure point 3, and D: pressure point 4)
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Table 4 Cervical range of motion and pressure pain tolerance.

Day of Assessment

Difference in score from day 1 (Mean = S.D.)

p—-value

KLKS (n = 30) Placebo (n = 30)
1. Cervical range of motion (degree)
Neck flexion
Day 3 4.70 + 3.82%* 2.36 + 5.42% 0.059"
Day 7 9.50 + 5.50** 1.93+7.39 <0.001"
Neck extension
Day 3 4.70 £ 4.23** 1.97 £6.12 0.049"
Day 7 8.40 £ 5.42** 2.26 £ 7.32 <0.0017
Left Lateral Flexion
Day 3 4.63 £ 3.70** 1.80 + 3.95* 0.006"
Day 7 8.43 * 3.94%** 1.30 £ 5.41 <0.0017
Right Lateral Flexion
Day 3 4.30 + 3.27** 1.53 = 4.00* 0.005"
Day 7 8.40 t 4.85%* 0.40 £ 4.79 <0.001"
Left Rotation
Day 3 6.90 + 4.61** 2.40+12.77 0.078"
Day 7 14.20 + 5.42** 3.67 + 9.29* <0.001"
Right Rotation
Day 3 5.53 + 4.89** 4.53 + 8.96* 0.594"
Day 7 12.13 £ 7.31** 7.87 + 8.83** < 0.046"
2. Pressure pain threshold (Ib)
Pressure Point 1
Day 3 2.10 £ 1.95%* 1.94 + 2.99** 0.800"
Day 7 3.07 £ 2.73** 2.01 £ 3.10** 0.168"
Pressure Point 2
Day 3 2.12 £ 2.22%* 1.39 £+ 2.59 0.192"
Day 7 2.33 £ 2.51%* 1.84 + 2.88* 0.375"
Pressure Point 3
Day 3 1.53 £ 2.50* 1.35 + 2.56 0.785"
Day 7 2.06 + 2.56%* 1.93 + 3.20* 0.857"
Pressure Point 4
Day 3 1.97 £ 2.53** 1.52 + 2.74* 0.522f
Day 7 1.91 £ 2.61** 1.58 + 3.20* 0.690"

Note: "Tested with independent sample t-test

*Sig. (p < 0.05) Tested with Paired sample t-test compared with Day 1 within groups
**Sig. (p < 0.001 ) Tested with Paired sample t-test compared with Day 1 within groups
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MIUSURUNENTININNNTIN (overall as-
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Table 5 Overall assessment of treatment.
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(Table b)

Group, n (%)

tevel KLKS (n=30) Placebo (n=30) prvalue
0 (none) 0 8 (26.7)
1 (mild better) 2(6.7) 17 (56.7)
2 (moderate better) 12 (40) 4 (13.3) <0.001"
3 (very much better) 14 (46.7) 1(3.3)
4 (excellent) 2 (6.7) 0
Total 30 (100) 30 (100)

Note: 'Tested with Chi-square
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Table 6 Adverse Drug Events

Events n (%) p-value
KLKS (n=30) Placebo (n=30)
None 26 (86.6) 25 (83.5)
Dry mouth/throat 2 (6.7) 1 (8.3)
Drowsiness 2 (6.7) 0 (0.0)
Others 0.080"
Dreaming 0 (0.0) 1 (8.3)
Flatulence 0 (0.0) 1 (3.3)
Throat tightness 0 (0.0) 1 (3.3)
Dizziness 0 (0.0) 1 (8.3)
Total 30 (100.0) 30 (100.0)

Note: 'Tested with Chi-square

3.2 WAN1SASIAINHRIUFTRNS

NNMTANNANNLURBATLVBIL D ANLT
FuSaudeuiugween laansussfiuany
Usaasfsandenuanysoizaflodon (com-
plete blood count) @AIMI¥INNUIBILA (renal
function test) LLazMMIVINNULDIGL (liver func-
tion test) Tea@nsaineinsilasuuasnon
M3 uardnemueMarEIMs e Wi 7

1 U dl Lo 2 ¥ 2 U U
NN ﬂEjS\WIVL@‘iU EI’]LLﬂaNLLﬂLﬁ%\IL@LLﬂ A MCHC,

Table 7 Laboratory tests (Mean + S.D.)

neutrophils, lag BUN luw¥uft 7 fenaueneha
NN 1 PENIRTIF A TYNED@ (p < 0.05) &t
Nt lsuemaan léun éh white blood cell uag
@1 neutrophils Tiudl 7 Senuuanensaniud
1 aeafitidnéinyyneania (p < 0.05) HoNINMEN
NUANNUANGNIaElTiud e neadidisening
HINGNVRIAT white blood cell Way @1 total
bilirubin aa'qulﬁf“immmmﬁaaﬂﬁﬁamsﬁ”’qm@

ae/inauLn@ lumenadin (Table 7)

Laboratory tests Group p-value
KLKS (n = 30) Placebo (n = 30)
Complete blood count
White blood cell (reference value 4.5-11.0 Keells/mm®)
Day 1 714 +1.78 6.96 £ 1.71 0.699"
Day 7 7.72 £ 2.01 6.45+1.61* 0.009"
Hemoglobin (reference value 12.0-18.0 g/dL)
Day 1 12.61 £ 2.09 13.31 £ 1.66 0.155"
Day 7 12.77 £2.16 13.28 £ 1.53 0.296"
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Table 7 (cont.) Laboratory tests (Mean + S.D.)

Laboratory tests Group p—-value
KLKS (n = 30) Placebo (n = 30)

Hematocrit (reference value 35-52%)

Day 1 39.37 +5.80 40.80 £ 4.73 0.299"

Day 7 39.50 + 5.86 40.67 + 4.50 0.3917
RBC Count (reference value 3.50-5.90 Mcells/mm®)

Day 1 5.10 £ 0.79 5.05 £ 0.69 0.793"

Day 7 5.03+0.71 5.07 + 0.69 0.842"
MCV (reference value 80.0-100.0 fL)

Day 1 77.76 £ 11.61 81.27+7.14 0.165"

Day 7 78.98 £+ 11.39 80.93+7.17 0.432"
MCH (reference value 26.0-34.0 pg)

Day 1 24.99 + 4.40 26.51 + 2.69 0.1117

Day 7 25.60 + 4.35 26.42 £ 2.72 0.389"
MCHC (reference value 31.0-37.0 g/dL)

Day 1 32.00 = 1.81 32.60 + 0.95 0.1177

Day 7 32.27 £ 1.78* 32.64 +0.98 0.319°
RDW (reference value 11.7-14.2%)

Day 1 14.51 + 3.36 13.40 £ 1.02 0.0917

Day 7 14.46 + 3.32 13.36 + 0.96 0.092"
Platelet count (reference value 150-450 Kcells/mm®)

Day 1 293.73 + 79.36 290.33 + 81.71 0.8717

Day 7 295.93 + 75.83 283.23 +91.87 0.562"
Neutrophils (reference value 40-70%)

Day 1 55.40 + 9.39 58.53 + 9.26 0.198"

Day 7 58.70 £ 7.69* 54.53 £ 8.47* 0.0517
Lymphocyte (reference value 20-40%)

Day 1 34.00 + 8.80 33.17 + 7.60 0.698"

Day 7 33.43 + 7.30 36.93 + 8.69 0.0977
Monocyte (reference value 2 — 10%)

Day 1 5.07 £+ 1.44 5.07 £ 1.28 1.000"

Day 7 4.90 £ 1.21 6.40 + 6.66 0.230"
Eosinophil (reference value 0-5% )

Day 1 2.83+2.18 2.63 + 1.65 0.690"

Day 7 2.47 £ 1.36 2.90 £ 1.69 0.278"
Basophil (reference value 0—2%)

Day 1 0.77 £ 0.57 0.67 £ 0.61 0.513"

Day 7 0.60 + 0.50 0.80 + 0.55 0.146"
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Table 7 (cont.) Laboratory tests (Mean + S.D.)

Laboratory tests Group p—-value
KLKS (n = 30) Placebo (n = 30)

Renal function test
BUN (reference value 8.4-25.7 mg/dL)

Day 1 10.65 £ 2.68 11.97 £ 2.57 0.058"

Day 7 12.13 £ 3.48* 11.75 £ 3.61 0.677"
Creatinine (reference value 0.57-1.3 mg/dL)

Day 1 0.78 £ 0.20 0.79£0.19 0.948"

Day 7 0.80 £ 0.20 0.79+£0.17 0.797"
eGFR (reference value = 90 ml/min/1.73 m°?)

Day 1 99.63 + 24.26 105.23 + 14.92 0.287"

Day 7 100.63 £ 13.91 105.47 £+ 12.94 0.169"
Liver function test
Total protein (reference value 6.0-8.3 g/dL)

Day 1 7.39 + 0.42 7.45 + 0.47 0.561"

Day 7 7.47 +£0.33 7.47 £ 0.40 1.000"
Albumin (reference value 3.5-5.0 g/dL)

Day 1 4.50 £ 0.30 4.50 £ 0.34 0.968"

Day 7 4.54 +0.27 4.55 +0.29 1.000"
Globulin (reference value 2.1-3.3 g/dL)

Day 1 2.89 + 0.37 2.94 + 0.33 0.581"

Day 7 2.98 +0.43 2.91 £ 0.31 0.516"
Total Bilirubin (reference value 0.20-1.20 mg/dL)

Day 1 0.69 £ 0.30 0.59 £ 0.28 0.189°

Day 7 0.71 £ 0.33 0.54 £ 0.24 0.032"
Direct Bilirubin (reference value 0.00-0.50 mg/dL)

Day 1 0.22 £ 0.08 0.18 £ 0.07 0.062"

Day 7 0.23 £ 0.09 0.19+0.10 0.105"
AST (SGOT) (reference value 5-34 U/L)

Day 1 22.37 £10.41 24.33 + 8.44 0.427"

Day 7 23.13+8.18 23.10 + 6.88 0.986"
ALT (SGPT) (reference value 0-55 U/L)

Day 1 23.96 = 14.62 2343 +14.14 0.886"

Day 7 22.56 + 14.28 22.50 + 12.08 0.984"
Alkaline Phosphatase (reference value 40-150 U/L)

Day 1 71.10+25.18 67.03 +21.50 0.504"

Day 7 69.50 + 25.19 67.83 + 24.30 0.795"

Note: TTested with independent sample t-test
*Sig. (p < 0.05) Tested with Pair sample t-test compared with Day 1 within groups
**Sig. (p < 0.001 ) Tested with Pair sample t-test compared with Day 1 within groups
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