CHAPTER V

RESULTS

Subject recruitment

The researcher interviewed and examined all patients with

newly-diagnosed diabetes mellitus 1 tending the Nutrition Clinic and

the Outpatient Medical Clinig&.% B
Chulalongkorn Hospital f;bhﬁ:é’ii]i to Al :
ithruéM dietary control and
' e{f&. ex};\l\Ll’at.;an every month until

!

tary and"‘ax%cise habits did not

ive Medicine Clinic at the

995. Those patients who

met the eligible criteri
exercise. They came b

their fasting plasma

change over 2 consec is run-in period, fasting
]
-

plasma glucose levels _ - ojec t not have rise or lower

il ot 4‘
more than 15% from th€ pr€vious mont
L ] of
. / R e el : ; ;
Sixty-two with = ne i&dlag osed diabetes mellitus
FF o _a“
attended the Clinics durin&iéﬁfxé"fe@(ent period. There were 27
PESTTOTRD
male patients and 35 femkeﬂﬁéﬁfiegt@:'thgge 62 patients only 16
- ;

patients participat patients did not

participate for various reasons as s

Table 9 Reasons that caused the exclusion of patients from the study

Reason ‘o y 4"] fﬁNo. of patients
1. Patients waﬁﬁjué eede tment for abetes 12
without delay ¢ ) / I
E,l 12
dietqand exercise
3. Patients took other herbal medicine 1
4. Patients took other drugs e.g. steroids 5
5. Patients who the researchers could not contact 12
6. Patient took alcohol 1
7. Previous treatment of diabetes mellitus 2
8. Symptomatic Acquired Immune Deficiency Syndrome (AIDS) 1
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Twelve patients did not participate in the study because they
ﬁeeded diabetic treatment without delay for various reasons. The
‘majority of this group wanted to take hypoglycemic agents and
continued treatment in the provinces. Two needed to bring the blood
glucose level down to normal or near normal level before surgical
procedures.

It is remarkable that twelve patients successfully controlled

their plasma glucose level in th

- and exercise. The success \kl\\ |
patients without classic Jc

rmal range after dietary control

ontrol applied both in

: #’ c
ym@d also in patients with

I.-Lm

severe classic diabetic s - B "--..--
Transportation, led to exclusion of
another twelve patie Y. . Mo: them did not come
I.' J‘. j \ ‘\.

back for follow-up and t Ty "ﬁgt reach them through

ordinary ways of contac

as having high risk

Patient characteristics

A AT TR ‘.-'."r'—;‘“'_ ' e .
The characteristics -cﬂ-'ﬁa.:t‘lep W > pated in the study
5

LA

is shown in Table =10. into two groups

according to the _ran' Za Group 1 consisted of

SD
8 patients. Patients in Group 1 took Placebo juice for the first treatment

sequence period {ﬁe jai f eatment sequence
period. Group Zaﬂﬂis mﬁﬂe ﬂﬂ::[ﬁriroup 2 took Aloe
vera juice for tI:E first treatmentd'sequence period then tooki Placebo juice
o SRR FRHN1INY 1AL

Subje€cts in the two groups did not differ significahtly in variables
that may affect the outcome variables. The average age in both groups did
not differ significantly. The average body mass index suggested that most

of the subjects were near the upper limit of normal range for body mass

index. Male subjects participated almost as many as female.
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Table 10 Characteristics of participating patients of the two

treatment-sequence groups.

Group 1, n = 8 Group 2, n = 8 p Value
(Placebo-Aloe vera) (Aloe vera-placebo)
X+8.D. X+8S.D.
Age (years)* 56:5 % 5.6 58.1 % 10.1 0.70
Body weight* 57.5 £8.8 63.5 * 13.7 0.32
(kilograms)
Body Mass Index* (24,2 + 2 8 0.84
(Kilograms/meter)
Sex
Male
Female

Biochemical indices of e

b ke [ = )8

.cai‘ﬂnq’ ¥

Table 11 shows bi

sequence groups at the end ¢

i .ij a
_,.w,-*- ,-ff 2

Table 11 Biochemicahlndlces of paré nts of the two
Biochemical indices p Value
HbAl(%)* 0.75
(1 F-% QS
WW’T@ NRTANNINE INE |~
| i B

Total cholesterol 231.6 £ 27.4 215.5 + 35.9 0.33
(mg/dl)

Total triglyceride 198.0 + 91.5 191.5 + 99.6 0.89
(mg/dl)

Hi 46.3 + 7.1 47.6 + 9.8 0.59
(mg/dl)
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The indices for glycemic control, glycosylated hemoglobin and
fructosamine, and the lipid profiles of the two treatment groups were

comparable before treatment.

Changes of outcome variables during the study

Table 12 shows changes of outcome variables during the period

of the study.

Table 12 Outcome varJ.ables d\xw run-in period and at the end

of trial
Outcome variables C u —in-——'--'md of trial p Value

"m{iip.

Body welght (kg) | U} 604 + 11.3 0.99
"I‘.Ei

HbA,; (%) £1.‘5= A + 1.5 0.5
. =8 AW\ N

Fructosamine (mM/L) 34.9 £ 9933 424.6 + 85.3 0.75
AII."‘ ¥ plhj 1.\

Total cholesterol (mg/dl) L 2&,9 + 29.7 0.95

NALeL .
Triglyceride (mg/dl) Z 184.6 + 109.0 0.78
HDL cholesterol (mg/dl) 44.6 + 9.1 0.56
Y — -

BUN (mg/dl) \i.-l G 0.48

Cr (mg/dl) ,J R .96 0.1 0.67
) — |

AST (U/1) € a22-1t7.1 g 23,54 5.2 0.6

! : | """\ o=
ALT (U/1) .8 840 0.5

The subjects maintained body weight within 2 kilodgrams from the
ruree visle ol S T M A o Sl ] Bl
excluded patlents who were symptomatic or having weight loss,
polyuria, polydipsia, and/or polyphagia. However, the subjects have a
wide range of body weight.

Two indices for glycemic control, hemoglobin A, and
fructosamine, did not change significantly from the start to the end

of the study. The higher value of standard deviation for fructosamine
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reflects the rapid changes which plasma glucose levels might affect
the level of fructosamine.

The 1lipid profiles, total cholesterol, triglyceride, high-density
lipoprotein cholesterol (HDLc), did not change significantly. The levels of
total cholesterol and HDLc changed slightly and non-significantly. The
level of triglyceride varied widely among subjects and within subjects and
did not change significantly by the treatments.

The livers and kidneys did not deteriorate by the treatments as

reflected by the liver function teatsslﬂ ALT) and the kidney function

tests (BUN, Cr). ?S//

— - —
The effect of treatments wlevel of fasting plasma glucose

Table 13 Fasting plﬁm(f

/d measur‘d

cose (FPG) levels.in milligrams per

deciliter(

fr/ [ —— TNy
Sequence* Subject ffbo*: Aloe verak* Crossover difference
Placebo/Aloe vera lf 30.9.. !j 270 39
2 Tee — = 33 =%
[ -J :- i"é:
5 =404 —— "W T 20
A
7 225" 756 =31
sl P
- 9 222 T s 2
J’ Jj'.'
Ti'ﬁ E— —————— :fj 1
i - * gt
1‘3; 256 e T 9
4 LA
15 215 210 5
Aloe vera/Placebo ? 268 272 -4
3 168 ' 154 14
6 261 7319 38
g 291 246 45
10 201 176 25
il 226 218 8
14 228 204 24
16 249 240 9

*Placebo/Aloe vera Placebo followed by Aloe vera
*Aloe vera/Placebo = Aloe vera followed by Placebo

**Placebo = placebo period **Aloe = Aloe vera period
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Table 13 shows the data on fasting plasma glucose levels at the end

of periods which subjects received placebo or aloe vera juices. The data
shows changes on fasting plasma glucose levels in each subject’s
response over two treatment periods.

Data from Table 13 were plotted in Figure 3 to show the subject
profiles for fasting plasma glucose levels. For each subject k, in
group I, the pairs of points yi;x and yiy are plotted against the

period labels and joined up.
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Fig. 3 Subject. a: i

It is cl ﬁz] ﬂBrﬁp SﬂBVTﬁ j:ve(Flg 3) that
there is no tendency for the ffstl lasma lucos ﬁj lower on
treatmenaﬂm na inﬁmuﬁq qn LEJ mariiedly

higher values on Aloe vera julce Also, two subjects exhibit large

drop in value between the two periods.
The analysis on fasting plasma glucose levels followed the
statistical model proposed by Grizzle(1965). Table 14 - 16 are

constructed to provide values used for further analysis.



35

Table 14 Fasting plasma glucose values from Group 1 (receiving

Placebo - Aloe vera sequence)

Group 1 (Placebo-Aloe vera)

Subject Period 1 Period 2 Total Difference
yl y2 yl: +uy2 yi-—iy2
1 309 270 579 39
2 156 233 389 =717
5 404 18'4 788 20
AT
7 224 ™ "‘g"}f] 482 -34
9 222 "l 220 Tl (42 2
p—— ¥ pr———
12 22 235 . o1l 1
2 LA
13 2 4 i \\:"'-5-03 9
-
15 2 218 4% R5 5
Y
=}

Table 15 Fasting plas

vera - Plac

o é‘)ﬁeup 2

(receiving Aloe

Group
Subject Period 1 Difference
yl vyl - y2
3 4
4 -14
6 38
8 -45
10 176 g201 s 377 ,-tl -25
ﬁ QIO ON DM |
o JgoldVl |alFid | 7
a
14 ¥ 204 228 432 -24
16 240 249 489 -9

T1M05% 116~
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Table 16 The group-by-period means for fasting plasma glucose values

Group Period 1 Period 2 Mean

1(Placebo-Aloe vera) = 8 Ju = 251.5 | Jj, = 255.9 'y " = 253.7
2 (Aloe vera-Placebo) = 8 Fu = 228.6 | Y, =239.0 4y, =233.8
Mean ' y, =240.1 |y, =247.4 |y = 243.8

The analysis of data of fasting plasma glucose using t-tests

/A@ate data from an AB-BA

Testing Al = A2,

This test is the

crossover trial. The t WO=5am t to test the equality
|
of the carry-over efy ”

To derive a tes . ‘ ' at Al = A2, we note
that the subject total
tik = Yk *+ Yk fo
and
tax = Y2k + Yo £

have expectations

E(tlk] = 2p + m + M+

and

E[t2k] = 2p + .m

If M = A these‘t o expectatl are equal. Consequently, to
test 3£ 2, - ﬂ%&l NG NY VAT orecs o

A Niikik ﬁw’n NYIa

‘Let B[A,] = A.d and V[l]—2(20'2+c —cT
where,

n +n
cT2 = 0'(2052 +02) and m = —=

mn,
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We estimate °T2 by using the formula

ii (t.k_t )

in1 k=1 (1 + 1, —2)
the pooled sample variance which has (n1 + n2 -2) degrees of freedom(d.f.)

On the null hypothesis that A, = A, statistic

A=

(6rm)

=

Using data in T

has Student’s t-dist

results:

,2 = (112793 ‘g-_—-"-‘-‘_--““-ﬁﬁrm
T 39. ¢ m
= 1 ) 7 4 Q
" (16 . BIRX
X 12290. 8"39
Accordmﬂum NENINAAN T oss e
at the 10% two sided level @prior gEesting forga treatment

e T3 R T B

evidence t reject the null hypothesis. It indicates that the carry
over effect of aloe vera juice may be similar to the carry over
effect of placebo juice. As the test shows that A, = A,, we can

proceed to test the null hypothesis of equal direct effects.
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Testing 1, = T,(assuming A; = Ap)

If A = Ap, then the period differences

dix = Yk — Yizx for the kth subject in group 1
ands .

dak = Y21k — Y22k for the kth subject in group 2
have expectations

Eldkl =m - m+ 1 - 12

and

E[dy] =m - M+ 1,

On the null hypothe two expectations are

equal and so we can te by applying the two-

sample t-test to the p

Let 14 = 71 - 7T, th

E[fd] = T4

and

VIZ,] =20 /4, +1/n,)
= o'Dzm/ w

where,

b ﬂ‘UEl’J‘VlEWI?WEI']ﬂ‘ﬁ
- AH1ASDI I NS

‘iid d)
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On the null hypothesis that t; = 1, the statistic

Ty
5 %
(GZm/ 4)”
has Student’s t-distribution on (n; + n, - 2) d.f.
Using data in Table we obtain the following results:
=-4375

=-10.375
=1/2[-4375-(-10375)] =

M= o> SR

(d,, —d,)* =8963.875
k=1
8 & f
D> (d,, —d,)? = 416587
k=1
~A2 =N
D

3

T =
(E 937.8393
64 4

The t-statistic nsufficient evidence to

S

reject the null hypothesis at-—the 5% sided significance level. In
LR IN I

this case the direc; lerit~ effe of= era Jjuice may have

-
{'# is result implies

mic %eet.
e i ﬂi%’é‘%&lﬂﬁﬂ g1N3

similar hypoglyce "i(._ o ge——

that aloe vera juiceﬁy o

In order test the null‘hypothe51s T, = T, wWe u “cross-—-
dl%ﬂﬁ’}&NﬂiﬁlJ URIINYIA El
dlk = Viik — Yizk for the kth subject in group 1
and |
Cox = — dpx = Y22k — Yaix for the kth subject in group 2

i )\,1 = 7\.2 then

Elci]l =m - M+ 1 - 1,



and

Elc]l =T, - T+ 1 - 1,

If my = m these expectations are equal and we can apply the

two-sample t-test to the cross-over differences.
Let my = m - m, then 7, =%[C¢; —C,] is such that

E[ﬁdl =Ty

and

2
= op m/4, sa

where,

The pooled estimate of ©

7 |
re ”Ad

On the null h othathat‘u =N e statisticil —s
yp 1 2 statisti ( m/4)’4

ﬂi&:ﬂlﬂﬂﬂi%ﬂﬂﬂ‘i

Using data in Table we obtdin the foldowing resultiss

a.--4sQW’1§Nﬂ‘§§UNW1’mEI’]aH

E,__1037

-~

4 =1(-4375-10375) = -7375
-7.375
L5 i
(E 937.8393)
64 4

-0.96329 onl14 d.f.
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The t-statistic calculated also gave insufficient evidence to
reject the null hypothesis at the 5% two-sided significance level.
The result suggests that there is no difference in period effect
between the period the subjects took placebo juice and the period the

subjects took aloe vera juice.

Subject compliance

All subjects attended the trition Clinic at Chulalongkorn

Hospital within one week The researcher visited,

collected blood, and dis loe lice or Placebo juice for
| —— e ——
two subjects at home a rkp ace‘%y due to subjects’
N
difficulties to attend iy

Subjects adhere y=hab cise well. However,

since evaluation ercise depended on
subjective information ects, it was possible
that some subjects their usual dietary

habits and exercise at ion may be responsible

Drug compliance

Each subject b ainers of treatment

cOU
|
juices. The researcher counted and examined the content of

containers. ‘o Y ‘j

All subj%suoa Qoy]zﬂ ‘ﬂz mﬂ:lﬂ juice as directed
and on _sc e _exce ﬁﬁ ﬁ ifvolving two
rnsoces LA AN QAT LTI L.,

9
another two-day dosage of Aloe vera juice. The other subject did not
take Aloe vera juice for two days. However, these irregularities in

omitting treatments occurred in the middle of the periods. So they

were unlikely to affect fasting plasma glucose levels.



Drug tolerability and side-effects

Both Aloe vera and Placebo juices were well-tolerated. Subjects
had no difficulty in taking the juices. They did not experience any
gastrointestinal side effects.

One subject in Group 1(Placebo-Aloce vera) experienced
generalized erythematous maculopapular rashes over her body, arms and
legs. The itchy rashes started after one and half-month of taking

Aloe vera juice in the second iod. She continued to take Aloe

vera juice for the last two. eeks he attended the Clinic at

the end of the trial. A d i . the rash and described

Subjects did not g ther=systemic \: effects. The liver

function tests and ki dtibn \test ere within normal limits
| m-il i .

throughout the study 3 gag
h L
e
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