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I. Study On Toxicity Of Ma-Klua
(Diospyros mollis Griff)
Used As a Traditional Anthelmintic In Thailand

Manasvi Unhanand *, Wantana Ngamwat *, Uriwan Permpipat *, Orose Leelakulthanit *
Charin Chantarachaya * , Chaleoy Sivasomboon * , and Rungsun Punyathunya**
* Department of madical Sciences, Ministry ol Public Health.

#* Associate Professor in Histopathology, Siriraj Hospital, Mahidol University.

Abstract

Seven different preparations of ma-klua berry were conducted in three experimental
animals, mice, rats, and rabbits. The acute toxicity was not showed in all kinds of animals
even after 16 time of therapeutic dose (T.D.) 800 mg/kg = 40 g. of fresh berry/kg. The fresh
ma-klua juice exhibited the lowest LD_, which is equal to 2.56 g/kg (yellowish extract),
=128.0 g of fresh berry/ kg or 64 time of T.D. in man. Quite contrary to the general belief that
toxicity may be caused by the oxidized form of diospyrol.

The subchronic toxicity was cal_‘ricd out in the total of 128 rabbits, 57 males and 71
females, there was no mortality in the lower doses of various kind of ma-klua preparations.
The mortality, however, was equally increased in high and average doses, The group of fresh
ma-klua juice mixed with coconut milk, the mortality is otherwise 100 % . The histopathology
examination showed no pathological changes up to the dose of 20 T.D. We interprete ma-klua

no difinite anatomic pathological changer in retina, optic nerves, brains and the other organs.
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I Introduction
Ma-klua (Diospyros mollis Griff )
berry juice has been widely used in Thailand

IRV 4
as an anthelmintic.’”

The active component
extracted from the ma-klua berry was found
to be diospyrol (tetrahydroxy dimethyl
binaphthalene). No serious untoward effects
had been observed until recently when sev-
eral cases of visual impairment and perma-
nent blindness following the administration of
ma-klua berry juice were reported. / Among
approximately 2 million people given ma-klua
berry juice during the past 5 years, 13 cases
of optic neuritis have occurred. Of these, 3
have suffered complete blindness. Virtually
all of the cases were young children who were
given ma-klua berry juice by their parents
several hours after the juice was prepared. It
was thought that over-dosage, chemical change
of the preparation during storage and
individual hypersensitivity may be the causes
of this serious complication. The Ministry of
Public Health is greatly concerned about this
unfortunate incident and it is felt that a
careful study on toxicity of ma-klua should

be undertaken,

I1 Objective
To fully investigate toxicity of ma-
klua berry juice and alcoholic extract of ma-

klua in experimental animals.

III Materials and methods

- . ;.-.lli 44 -

Seven different preparations of ma-
klua berry juice were used in this study:

No.1 Freshly crushed ma-klua berry
Juice mixed with tap water.

No.2 Freshly crushed ma-klua berry
Jjuice mixed with lime solution. (This is a stan-
dard preparation currently used by the Para-
site Control Project of the Department of Com-
municable Disease Control).

No.8 Freshly crushed ma-klua berry
juice mixed with coconut milk.(This is a tra-
ditional preparation populary used by Thai
people).

No.4 Aged ma-klua berry juice. This
is the No.1 preparation which had been left
at room temperature for 48 hours prior to
administration. The colour of the juice turned
black .

No.5 Boiled ma-klua berry juice. This
is the No.1 preparation which had been boiled
for 15 minutes and then cooled to room
temparature before administration. This prepa-
ration was previously used by the Parasite
Control Project in the belief that the boiling
greatly reduces the unpleasanl'tastc of ma-
klua and that the boiled juice can be kept in
the refrigerator for a few days without losing
its efficacy.

No.6 Alcoholic extract of ma-klua
kept in sealed vacuum ampoules to prevent
oxidation, The colour of the powder was yel-
lowish.

No.7 Oxidized ma-klua extract. This



is the alcoholic extract which was taken out
of the vacuum ampoule and had been exposed
to the air at room temperature for 6 weeks
prior to administration. The colour of the pow-
der was black.

A. Acute toxicity Test Mice, rats
and rabbits were used for the acute toxicity
test. The animals were given varying doses of
different ma-klua preparations by a single oral
administration. The animals were observed for
72 hours and sacrificed for the examination
of internal organs.

B. Determination of LD The LD
of various ma-klua preparations was deter-
mined in mice. Five different preparations of
ma-klua were given to five groups of 24-40
mice. The dosage for cach group of mice was
divided into 4 levels. The dosage schedules
and the calculation of median effective dose
were determined by the method described by
Weil.®

C. Subchronic Toxicity Tests The
tests were conducted in young albino, red-
eye rabbits. Varying doses of different ma-
klua preparations were given to experimental
animals by a single oral administration. The
animals were observed for toxic symptoms
and any abnormal behaviours for 14 days
during which blood samples were taken for
biochemical and hematological examinations
for urea nitrogen, creatinine, albumin, globu-
lin, cholesterol, alkaline phosphatase, SGOT,

SGPT, glucose, erythrocyte count, leukocyte

count, hemoglobin and platelets. After 14 days
the animals were sacrificed and examined for
pathological changes of internal organs. The
eye-balls, the brain, the heart, the lung, the
liver, the spleen, the kidneys and the intes-
tines were fixed in formalin or Carnoy 's So-
lution, the sections made and submitted to his-
topathological examination.
IV Results

A. Acute Toxicity (Table 1)

Various preparations of ma-klua used
in this study did not cause any symptoms and
signs of acute toxicity in experimental ani-
mals, even after 16 times of therapeutic doses
(16 T.D.) was given. Not a single animal died
within one week after the administration of
ma-klua preparations. Examination of inter-
nal organs of the sacrificed animals revealed
normal appearance, except that the intes-
tines of some animals exhibited dark colour
resulting from the oxidized ma-klua prepara-
tion which were orally given in excessive
amount.

B. Determination of LDW(Table 2)

It was found that freshly prepared ma-
klua berry juice exhibited the lowest LD _,
i.e., 128.0 g of the berry per kg body weight
or 64 times therapeutic dose in man. It is in-
teresting to note that the completely oxidized
form of ma-klua extract (black powder) was
not lethal for mice even in highly excessive
doses. These findings indicate broad margin

of safety in the medical use of ma-klua.
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Table 1 The results of the acute toxicity test performed in mice, rats and rabbits

Group Mortality
No . TR A Mice Rats Rabbits
1 Control 10 mls/kg 0/10 0/3 0/6
(water)
2 Fresh juice 400 mg/kg 0/10 _ 0/3
(8 T.D.)
3 Aged juice 400 mg/kg 0/100 0/3 0/10
(8 T.D.)
4 Boiled juice 400 mg/kg 0/100 0/3 0/13
(s T.D.)
5 Fresh extract a) 400 mg/kg 0/10 _ 0/3
(yellowish powder) (8 T.D.)
b) 800 mgrkg 0/10 _ 0/3
(16 T.D.)
6 Oxidized extract a) 400 mgrkg 0/10 _ 0/3
(black powder) (s T.D.)
b) 800 mgskg 0/10 _ 0/3
(18 T.D.)

Note T.D. = Therapeutic dose in man
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crushed ma-klua berry mixed with coconut
milk , virtually all rabbits given varying doses

of different ma-klua preparations survived

C. Subchronic Toxicity (Table 3)

With an exception of heavy doses of

through the experiment. No symtoms nor sings
of subchronic toxicity were observed during
the period of 14 days, excepl loose stool,
weakness, loss of weight and cloudy urine.

The results of biochemical and hematological

Table 2 LD _ of various ma-klua preparations in mice

LD_ Wt. of fresh No. of times
Group wt. of ale. ext. ma-klua berry of therapeutic
Preparation y ;
No. in g per kg body wt. (g per kg body dose in man
(Confidence Interval) wt.)
1 | Fresh juice 2.56 (1.81 - 3.62) 128.0 64.0
2 | Aged juice 3.45 (2.68 - 4.42) 172.5 86.2
3 | Fresh yellowish 3.20 (2.57 - 3.98) 160.0 80.0
extract
4 | Gray color extract 3.58 (2.11 - 6.05) 179.0 80.5
(partially oxidized)
5 | Black color extract 0 0 -

(completely
oxidized)
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examinations of blood samples drawn from
121 rabbits were within normal range.

After two weeks of observation all
the survived rabbits were sacrificed. Gross and
microscopic examinations of eye- balls, optic
nerve, brain, heart, lung, liver, spleen,
kidneys and intestines showed no pathologi-
cal changes.

It is interesting (o note that the
administration of 5 T.D. and 10 T.D. of
ma-klua berry mixed with coconut milk caused
death in all rabbits.

V Discussion

Study on acute and subchronic tox-
icity of various forms of ma-klua berry
preparation in mice, rats and rabbits showed
negative results. The experimental animals
seemed to tolerate very well the heavy doses
of all forms of ma-klua preparation. The LD5E|
of freshly prepared ma-klua berry juice in mice
was found to be 64 times of therapeutic dose
in man. Quite contrary to the general belief
that toxicity occasionally observed in man may
be caused by the oxidized forms of diospyrol
after boiling or after exposure to atmospheric
oxygen, it apperared that boiled ma-klua juice
or ma-klua preparations exposed to atmo-
spheric oxygen were befter tolerated by
experimental animals as compared with the
freshly prepared berry juice or the yellowish
ma-klua extract powder taken from a newly
opened ampoule.

In subchronic toxicity, there was

- . -ll. 48

apparently no mortality in the lower doses of
various kinds of ma-klua preparations. The
mortality, however, was equally increased in
high and average doses. The group of fresh
berry juice mixed with coconut milk the
mortality is otherwise 100 % . It is possible
that coconut milk may promote absorption of
an active compound in ma-klua through
gastro-intestinal mucosa. Since the number of
rabbits used in this experiment was too small,
further investigation is necessary to confirm
this finding. This may be because of the
individual variation of the rabbits supplied.

Judging from the high anthelmintic
efficacy of ma-klua and the extremely rare
occurrence of its serious untoward reactions
in man (perhaps 1 in 100,000), it is justified
to use ma-klua as broad - spectrum anthelmintic
in Thailand. However, special precaution
should be taken when given to young
children. The pathogenesis of optic atrophy
caused by ma-klua in certain individuals still
needs fo be elucidated. Individual hypersensitivity,
the presence of hydroquinones , quinones,
naphthol and other toxic substances released
from diospyrol,” the increased absorption
through defective gastrointestinal mucosa etc.
should be further investigated in order to identity
the possible factor or factors contributing to
untoward effects ma-klua.
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Table 3 The results of the subchronic toxicity test in rabbits

AP AN~ L

No. Preparation No. of rabbits No. dead Mortality
(percent)
1 Control(water) 19 1 5.3 :
2 Fresh juice with water EE
1 T.D. 8 0 a é
5 T.D.(4 successive days) 2 0 o "E
10 T.D. 15 1 6.7 :
20 T.D. 8 8] 4] 2
3 Fresh juice with lime solution
1 TR 2 0 a
5 T.D. (4 successive days) 2 0 0
10 T.D. 2 0 a
4 Fresh juice with coconut milk
1. FI; 2 0 a
5 T.D. (4 successive days) 2 2 100
10 T.D. 4 4 100
5 Aged juice (20 T.D.) 8 0 0
6 Boiled juice
19, 2 0 ]
5 T.D. (4 successive days) 2 0 0
10 T.D. 8 2 25.0
20 T.D. 8 0 0
7 Fresh (yellowish) extract
1 T.D. 10 1 10.0
10 T.D. 11 3 27.3
8 Oxidized (black) extract
10 T.D. 10 2 20.0
9 Naphthalene on olive oil
0.5 arkg 3 1 33.3
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Abstract

Ma-klua mixed with water and ma-klua mixed with coconut milk produced diarrhea
in rabbits which lasted 1-3 days. The blood urea nitrogen (BUN) and cholesterol levels were
shown to increase, while there was no significant change in the levels of creatinine, albumin,
globulin, alkaline phosphatase and transaminase. Histopathological study of internal organs
revealed the deposition of brown pigments in collecting tubules of the kidney of rabbits given
the aforesaid ma-klua preparations. No pathological change was observed in the eye and the
optic nerve of rabbits sacrificed 3 days and 7 days after ma-klua preparations were given. It is
concluded that coconut milk dose not enhance the untoward effects of ma-klua when used as

a vehicle for the latter.
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In the recent study on toxicity of ma-
klua preparations,”’ it was interesting to note
that all of the rabbits given orally 5 T.D.
(Therapeutic Doses) and 10 T.D. of fresh
ma-klua berry juice mixed with coconut milk
succumbed within 48 hours after the
administration. The cause of death could not
be definitely determined. One possibility is
that the coconut milk may promote the
absorption of an active compound in ma-klua
through gastro-intestinal mucosa of the
rabbits.

The purpose of this study is to
determine the cause of death in the rabbits
given ma-klua mixed with coconut milk and

to investigate further the toxicity of ma-klua.

I Materials and Methods

Ten T.D. were used throughout the
experiment. This dose was high enough to
demonstrate the side effects and toxicity, but
low enough to save animals from the risk of
death so that histopathological examination
could be performed. In addition, in using 10
T.D. shorter time was required for the signs
and symptoms of toxicity to develop.

Six groups, each of 8 rabbits, were
used in this study. Three groups (Groups 1, 3
and 5) were young rabbits, aged 2 months
and each weighing 1.0-1.7 kg. The other 3
groups (Group 2, 4 and 6) were adult rabbits,
aged approximately 4 months and each

weighing 2.0-2.6 kg. The rabbits feces were

i ®

carefully checked to ensure that it was free
from coccidia the common cause of diarrhea
in rabbits. For the control groups (Groups 1
and 2) only coconut milk was given. In Groups
3 and 4, crushed fresh ma-klua berries mixed
with water was given. Crushed fresh ma-klua
berries mixed with coconut milk was given to
Groups 5 and 6.

Fresh coconut was used, and coconut
flesh scrapings were prepared in the
laboratory. This was to prevent the possible
contamination with pathogenic bacteria from
the market. To the flesh scrapings from one
coconut, 300 ml. of water was added, mixed
and then squeezed out the coconut milk.
Approximately 300 ml. of coconut milk would
be finally obtained.

One kilogram (approximately 150
fruits) of fresh ma-klua berry with petals
removed was soaked with water, drained,
crushed in the stone mortar, mixed with 200
ml. of coconut milk for 5 minutes, and
squeezed out the juice through the gauze. Some
amount of water was added and the mixture
was squeezed through the gauze again to get
most of the active ingredients. The water was
added until the final volume of 500 ml. was
obtained. This mixture will be called
‘ma-klua + coconut milk’,

‘Ma-klua+water’ was prepared in the
same way except that only water was used as
a vehicle. For the control groups the coconut

milk prepared by the above described method



was used, but 100 ml. of coconut milk was
diluted with water to make 250 ml.
When 14 ml. of either ‘ma-kiua +

coconut milk’ or ‘ma-klua+water’ were orally
administered per kilogram body weight, it
would be equivalent to 10 T.D. The blood
was drawn from the ear vein of the rabbits
before and 24 hours and 72 hours after
administration of the preparations for
biochemical studies. On the first day and the
second day after administration the specimens
of urine were collected for the determination
of pH, quantity, colour, occulted blood,
glucose, protein, acetone bodies, uro-bilinogen
and bilirubin. The characteristics of feces and
body weight of the animals were also observed
and recorded.

The animals were closely watched for
3 days. If any animal died during the
aforesaid period the body was immediately
wrapped in a plastic bag and kept at 4 C until
the autopsy was performed. The organs (brain,
heart, lung , liver, kidney, stomach, intestine,
spleen and pancreas) were fixed in the neutral
formalin solution and the eyeballs were fixed
in Carnoy 's Solution for histopathological
examination.

Half of the number of the survived
animals in each group were sacrificed after
three days. The rest were sacrificed after seven
days of observation. The autopsy was
performed and the organs were preserved for

histopathological examination.

IT Results

One rabbit in Group 1 and another
rabbit in Group 6 were dropped from the
experiment because of serious accidental
injury. Therefore only 7 rabbits remained in
each of these two groups. None of the rabbits
succumbed during the observation period.

Changes in weight, characteristics of
urine and feces, and autopsy findings in
rabbits given various preparations are presented
in Table1, 2 and 3. Comparison between the
young rabbits and the adult rabbits are also
shown in the aforesaid tables.

1. Urine The pH of urines 24 hours and
48 hours after the administration of coconut
milk only (control group) was slightly alka-
line, while it was almost neutral in ‘ma-
klua+water’ groups. In ‘ma-klua+coconut milk’
groups the pH was slightly acidic at first but
later became slightly alkaline.There was no
difference between the young rabbits and the
adult rabbits.

The colour of urine of rabbits in ‘ma-
klua + water’ and ‘ma-klua + coconut milk’
groups appeared to be darker than that
observed in the control group. With regard to
the volume of urine, it seemed that the
administration of ‘ma-klua+water’ and
‘ma-klua + coconut milk’ resulted in the
marked reduction of the amount of urine
excreted by the young rabbits as compared
with the control group. In some animals the

urine was dark brown or black in colour and
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was jelly-like in appearance, especially in
those animals whose urine was scanty in
amount.

2. Feces Diarrhea was most frequently
observed in both young and adult rabbits in
‘ma-klua + coconut milk’ groups. In ‘ma-
klua+water' groups diarrhea was observed in
half of adult rabbits, but only two young
rabbits had mild diarrhea. Diarrhea usually
lasted 1-3 days.

3. Weight Loss From Table 4 it can
be summarized that the loss of weight was
greatest (12.04 percent) in young rabbits given
‘ma-klua + coconut milk’. Weight loss in other
groups was not marked.

4. Blood Biochemistry Tables 5 and
6 showed the results of blood biochemistry
before and after the administration of ma-klua
preparations. Blood urea nitrogen (BUN)
increased significantly in both young and adult
rabbits given ‘ma-klua+water’ and ‘ma-kilua
+ coconut milk’ . Tt is interesting fo note that
the cholesterol level increased after the
administration of all preparations including
‘ma-klua+water’. The increase of cholesterol
was observed in both young rabbits and adults
rabbits and the cholesterol level still remained
high 72 hours after the administration of
ma-klua preparations.

The levels of creatinine, albumin,
globulin, alkaline phosphatase, SGOT and
SGPT were not affected and remained within

normal ranges throughout the experiment.
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5. Autopsy Findings As previously
mentioned, none of the rabbits succumbed
during the observation period. Gross
appearances of the internal organs of the
rabbits sacrificed on the third day and the
seventh day after the administration of
coconut milk and ma-klua preparations did
not show any significant pathological changes
except for the congestion of liver and lung.

6. Histopathological Findings
Microscopic examination of various organs
including heart, lung, liver, intestine, brain
with optic chlasma and eyeball with optic nerve
did not show any significant histopathological
changes. However, there was deposition of
brown pigments in collecting tubules in
medullary area of the kidney of rabbits given
‘ma-klua+water’ and ‘ma-klua + coconut
milk’. Deposition of brown pigments in renal
tissue was not found in the kidney of rabbits
given coconut milk alone (the control group).

Except for the deposition of brown
pigments, the renal parenchyma showed no
evidence of morphological change that might
be attributable to toxicity of ma-klua.

No histopathological changes were
observed on serial sections of the eyeball with
optic nerve and the brain with optic chiasma.
The sclera, cornea, lens, choroid, retina and
optic nerve of the eye of all the rabbits given
ma-klua preparations appeared normal.

IIT Discussion

The volume of urine in rabbits given



ma-klua preparations was markedly reduced,
resulting in dark brown colour and jelly-like
appearance of urine, particularly in young
rabbits. The state of renal insufficiency
observed in rabbits given ma-klua
preparations is believed to be caused by the
deposition of brown pigments in renal tubules.
It is unclear how brown pigments were formed
and deposited in the collecting tubules. It is
possible that when ma-klua is orally
administered to the active compounds in
ma-klua may be absorbed through intestinal
mucosa into the blood stream and then
excreted through the kidney in a changed form
which may crystallize in urine.
The increase of blood urea nitrogen
(BUN) in all rabbits given ma-klua preparations
can be explained by the impairment of renal
function which was caused by the deposition
of brown pigments in collecting tubules of
the kidney. This was also confirmed by the
experiment of B. Keittivuti."” Higher
concentration of blood resulting from the loss
of fluid through diarrhea in rabbits given
ma-klua preparations may also contribute to
the increase of blood urea nitrogen. Diarrhea
was also the common side effects in the
patients who were received fresh ma-klua
juice. &+
The increase of cholesterol was
resulted from the intake of coconut milk in
excessive amount. However, it was found that

the cholesterol level also increased in adult

rabbits given ‘ma-klua+water’. The increase
of cholesterol in this case was attributed to
the increased concentration of blood due to
the loss of fluid through diarrhea.

As none of the rabbits given
‘ma-klua + coconut milk’ succumbed during
the experiment and there was no evidence of
toxicity that might be caused by the aforesaid
preparation, it may be concluded that coconut
milk does not enhance the toxicity of
ma-klua. The death of all six rabbits given
‘ma-klua + coconut milk’ in the previous
experiment, therefore, must be attributed to
other causes. The most probable cause may
be some kind of infection coincidentally
occurring in that particular batch of rabbits
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Table 4 Change of weight of rabbits after the administration

of Ma-klua preparations.

Percentage of weight lost or gained
Preparations given Dose
Young rabbits Adult rabbits

Coconut milk only 14 mls/kg ~0.81% + 1.30%
(n=17) (n=38)
Ma-klua + water 10 T.D. -5.19% -6.68%
(14 mlskg) (n=8) (n = 8)
Ma-klua + coconut 10/ T.D. -12.02% -8.10%
Milk (14 mls/ke) (n=8) n="19)

- "".s 62

- Weight lost
+ Weight gained
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Table 7. Relationship between BUN values and the deposition of brown

pigments in the collecting tubules of the kidney of young rabbits.

Rabbit preparation given Day of 24hr BUN value| Deposition of
No. sacrifice mgo% brown pigments
35 Coconut milk only 3rd 8.0 =
57 Coconut milk only 3rd 30.8 =
22 Coconut milk only 7th 11.0 =
34 Coconut milk only 7th 8.7 -
50 Coconut milk only 7th 14.4 -
51 Coconut milk only 7th 31.2 =
52 Coconut milk only 7th 13.9 =
21 Ma-klua+water srd 21.3 ++
24 Ma-klua+water ard 18.4 +
49 Ma-klua+water 3rd 51.9 -
25 Ma-klua+water 7th 17.6 -
26 Ma-klua+water 7th 39.7 o
27 Ma-klua+water 7th 23.2 -
44 Ma-klua+water 7th 20.7 =
28 Ma-klua+coconut milk srd 31.7 ++
29 Ma-klua+coconut milk ard 21.1 ++
32 Ma-klua+coconut milk ard 31.0 ++
43 Ma-klua+coconut milk ard 36.1 +
30 Ma-klua+coconut milk 7th 18.9 +
31 Ma-klua+coconut milk 7th 21.1 -
33 Ma-klua+coconut milk 7th 25.0 +
42 Ma-klua+coconut milk 7th 25.7 -
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Table 8. Relationship between BUN values and the deposition of brown pigments

in the collecting tubules of the kidney of adult rabbits.

Rabbit Preparations given Day of 24hr BUN value Deposition of
No. sacrifice mg% brown pigments
15 Coconut milk only 3rd L3 -
16 Coconut milk only srd 13.7 -
48 Coconut milk only ard 20.2 =
59 Coconut milk only srd 23.8 -
17 Coconut milk only 7th 15.8 -
18 Coconut milk only 7th 9.9 -
53 Coconut milk only 7th 26.0 -
55 Coconut milk only 7th 19.0 -
3 Ma-klua+water 3rd 20.6 +
8 Ma-klua+water 3rd 24.6 +
45 Ma-klua+water 3rd 36.5 -
47 Ma-klua+water ard 22.1 +
9 Ma-klua+water 7th 41.4 +
11 Ma-klua+water 7th 30.5 +
41 Ma-klua+water 7th 19.2 -
46 Ma-klua+water 7th 35.2 -

1 Ma-klua+coconut milk 3rd 46.0 ++
4 Ma-klua+coconut milk 3rd 22.8 ++
7 Ma-klua+coconut milk ard 23.6 o
B Ma-klua+coconut milk 7th 23.0 -
10 Ma-klua+coconut milk 7th 26.4 ++
13 Ma-klua+coconut milk 7th 32.6 -
14 Ma-klua+coconut milk 7th 21.8 -
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The study of toxicity of maklau in rabbits was undertaken. The toxicity to
retinas, optic nerves and brains was emphasis. One hundred and six experimental
rabbits were given various preparations and various doses of maklau and 19
rabbits were given distilled water as control. After 14 days of administration of
maklau blood for determination of urea nitrogen, creatinine, albumin, globulin,
cholesteral, alkaline phosphatase, SGOT, SGPT, leukocyte count, platelet count
and haematrocrit were carried out. Then the animals were sacrificed for

pathological examination. The results of study were negative.
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a1 (retina) lawuiinmafeding
Tuau unain@eu (ganglion cell layer) voafiun
Tunszamenl¥iuusinde 6 @alu 106 o3

(uzndeam 5 T.D. 1 @3, wsindesy 1 T.D. 1

@1, vzinnesu 5 T.D. 1 /7 uzindesy 5 T.D. 1
@1, zinfean 10 T.D. 1 §3 uazusnfemeay
Nzl 1 T.D. 1 1) uAluvziAvaiufinuniy
Anndlunszeei liildliiuuzinde (aeunia)
3 Tu 19 M anwAelnddindnfednune
ioudaivyes unandsu wad, TRATRYRT )
mioumehias veitwiimahadenausgen
fiiveasdm, Jeldulanadnuflufafiauiy
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a1
ngu REIGELEY DUIUNTZY
apulnsa (1) 19

; vhwalyf

a) 1 T.D.

b) 5 T.D. (47U dadani)

c¢) 10 T.D. 15

d) 20 T.x 8
2. Fresh juice with line solution

a) 1 T.D. 2

b) 5 T.D. (4 WuAnaeni) 2

¢) 10 T.D. 2
3. Fresh juice with coconut milk

a) 1 T.D. 2

b) s TD, 2

e) Jo T.D: 4
4. Aged juice (20T.D.)* 8
5. Boiled juice

a) 1 TD. 2

b) 5 T.D. (4 Jufianonu) 2

¢) 10 T.D. 8

d)y 2o T.D. 8
6. Alcoholic extract (yellowish powder)

a) 1 T.D. 10

by 10 T.D. ]
7 Oxidized alcoholic extract (black powder) 10

* Divided the preparation in equal amount and gave to the rabbits 2 times at 4-hour interval.
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AN 2 N, HAMIHATISHIAAEANIZEE 14 M HAIUIMIINZINAD IAENITAK

Male rabbits

m3inen e B g ulaseu Tilsmdu U aiogily weamlml  noumozium
wn/an. nazdte  (oxalated) 9 weayiiu Ilnoydu  Twamesiea (o Wemues SGOT SGPT
(UN./£100 Un.) (UN./100 UA.)  100M@.) (sigmasml) (sigma frankel unic)
Control
(water}) 10 mlzkg & 17.08 547  3.74 1.78 70.80 2,93 4.40 56.40 53,80
(5.12) (1.53) (0.81) (0.99) (28.84) (0.34) (1.86) (18.80) (12.30)
Fresh juice
with water
1 T.D. 50 4 14.98 583  3.55 2.28 84.00 2.44 4.39 62.35 54.67
(2.76) (0.24) (0.88) (0.62) (18.38) (0.35) (p.ea8) (12.08) {10.79)
10 T.D. 500 [ 14.07 5.60 3.83 1.77 81.83 2.30 5.02 53.00 492,87
(1.60) (0.64) (0.27) (0.58) {12.75) (0.28) (1.58) (11.70) (B.35)
Boiled
juice
10 T.D. 500 3 13.23 6.64 3.88 1.66 96.00 2.28 6.00 58.687 47.87
(1.97) (0.46) (0.13) (0.44) (12:17) (0.28) (1.13) (19.86) (9.71)
Alc. ext.
(yellowwish)
1 T.D. 50 3 14.08 5.20  3.01 1.29 BU.6T 2.08 1.36 30.33 44.67
(2.12) (0.58) (0.15) (0.49) (13.32) (0.35) (0.25) (6.561) (6.81)
10 T.D. 500 4 13,75 5,20  3.63 1.57 65.25 2.17 4.63 59.50 45.00
(2.81) (0.47) (0.14) (0.38) [15.11) (0.17) (o.04)  (23.00) (5.60)
Oxidized alc.
ext.(black)
10 T.D. 500 4 17.80 5.78  4.02 1.28 83.00 214 5.05 50.75 57.00
(2.05) (1.04) (0.35) (0.73) (27.84) (0.38) (1.30) (12.37) (21.85)
1 st row number = mean
number in parenthesis = standard deviation
+ = significant difference from control at p < 0.05
= - o 5 ar - - T s
A197491 2 U, HaNITUATTHIAWIAANIZANY 14 IH HAIUIHITHEIDAs IaenNITNU
Female rabbits
M3 e dnnu gie ulanau Tlimdu T riozhiiu woamlal  niwaesliug
wn/nn. nizdie (oxalated) s weayiy Tnaydu  Twwowmeiea  uns  vemvhwe  SGOT SGPT
(2N, 7100 Wa.) {(}N./100 WA.)  100WA.} (sigmasml) (sigma frankel unit)
Fresh juice
with water
20 T.D. 1000 4 15.4 4.17 2.83 1.33 70.33 1.78 S.a2* 68.33 32.67
(3.59) (0.48) (0.42) (0.08) (5.02) (0.15) (o.31)  (11.55) (5.18)
Aged juice
20 T.D. 1000 4 L2.08* 4.49 2.07 1.52 72.5 1.74 5.5 118.0 48.75
(1.40) (0.51) (0.28) (0.37) (4.43) (0.14) (1.05) (71.73) (8.69)
Boiled
Juice
20 T.D. 1000 4 18.03 4.48 3.3 1.35 86.00 2.01 4.25 64.75 44,75
(1.67) (o.52) (o0.38) (n.24) (28.34) (0.18) (o.88) (18.78) (12.88)

1 51 row number
number in parenthesis

- _“»i 700

=

mean
standard deviation

significant difference from control at p < 0.05
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Male rabbits
win T g luleseu Tfamdu R Aozdliu wenmlml  wiudesine )
MEine unsnn. e (oxalated) s weauliu Tnoydw  lwemwmedoe  (uns Weavuea SGOT SGPT Gy
(1n./100 W) (Un./100 ¥@A.)  100MA.) (sigma/ml) (sigma frankel unit) ﬂ:
Control 10 mlvkg ¢ 18.25 543 4.02 1.41 47.00 1.84 2.02 44,00 44.00 '
(water) (0.07) (0.48) (0.08)  (0.41) (14.14) (0.23) (0.87) (15.58) (290.70) [
Fresh juice §
with water ¥
1 T.D. 50 2 11.20 4,82  3.44* 1.49 77.00 2.28 3.27 74.00 42.00 g
(2.40) (0.08) (0.33) (0.42) (o) [€)] (0.16) (16.97) (4a.28)
10 T.D. 500 i 14.95 5.37 4.04 1.38 £4.83 1.83 3.08 55.00 56.00
(2.78) (0.28) (0.33) (D.48) (26.68) (0.20) (1.05) (14.60) (25.21)
Boiled
Juice
10 T.D. 500 2 14.60 4,34  3.24° 1,09 71.50 1.02 3.74 f4.00 43.51
(1.70) (0.08) (o0.13) (0.23) {4.08) (o) (0.84) (43.84) (20.51)
Alc. ext,
(yellowwish)
1 TD. &0 i 17.07 5.45 3.79 1.66 86,00 1.55 2.20 36.50 53.87
(8.91) (0.62) (0.16) (0.65) (14.858) (0.25) (0.78)  (5.88) (22.00)
10 T.D. 500 4 19.83 4,80  8.32* 1.48 134.00 L.a1 2,98 55.00 42,75
(16.52) (0.48) (0.13) (0.54) (78.08) (.20} (.82} (2e.04) (12.12)
Oxidized alc,
ext.(black)
10 T.D. 500 5 13,71 4,90  3.49% 1.41 105.13 1.67 .14 62,60 45.00
(4.96) (1,15) (0.30) (0.89) (86.79) (0.18) (6.51) (18.58) (9.67)
1 st row number = mean

number in parenthesis = standard deviation

* = significant difference from control at p < 0.05

ci =3 1 e ar -, =
MINT 3 U HamTAaNzHmiliaannszey 14 Y4 WAIUSHISHINAB laeN1S Y

Female rabbits

wwm dau pie leseu Tlan@u T3 miosdAfin woamlad  wiueesiine
PEEn wnsen. nasAin (oxalated) T weayiu Tnaydu  Tsodwetes (uno voeviiee SGOT SGPT
(un./100 un.) (un./100 W) 100MQL) (sigma /ml) (sigma frankel unit)
Fresh juice
with water
20 T.D. 1000 4 17.65% 4.11 2.75 1.36 56.50% 2.22 4.52 41.00 28.25
(2.81) (0.25) (o.23) (0.18) (a.80) (0.18) (0.85)  (2.83) (1.50)
Aged juice
20T.D. 1000 1 11,15 4.49 2.78 L70 87.25 1.92* 5.03 92.50  44.50°
(2.07) (0.43) (o.37) (o0.21) (8.42) (0.17) (1.81) (23.00) (6.58)
Boiled juice
2o T.D, 1000 4 11.18 4.29 2.81 1.48 57.50% 228 5.27 52.75 31.75
{2.60) (0.63) (0.21) (0.88) (15.72) (0.17) (1.45) (42.09) (10.56)

N.B. Specimens of berry juice in coconut milk and line were not obtained due to some technical errors.
1 st row number = mean

number in parenthesis = standard deviation

* = significant difference from control at p < 0.05
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m3an 4. aglwaninsav@eanssene 14 4 waslinuuzinae

Female rabbits

. wnnm A1 #lulnaiu fulanin whbe(x10) platelet (x 103)
T UALAR. n3EA1Y (Un./100 wn.) (Favaz) cell/emm cell/cmm
Control 10 ml/kg 4 14.40 35.50 630.00 497.50
(water) (1.70) (0.19) (42.43) (20.51)
Fresh juice
with water

1 T.D. 50 2 12.90 45.00 552,50 555,00

(0.57) (o) (109.60) (9.90)

10 T.D. 500 8 14.47 43.67 813,33 371.33
(0.85) (3.58) (292.24) (110.82)

Boiled juice

10 T.D. 500 2z 13.00 43.50 535.00 305.00*%
(0.71) (4.95) (184.35) (1.41)

Alcoholic

ext.(vellowish)

1 T.D. 50 8 11.52° 38.50 530.17 417.5

(1.58) (3.21) (95.08) {106.43)

10 T.D. 500 4 10.93% 36.00 513.75 318.75
(2.38) (5.48) (77.83) (154.08)

Oxidized alc.

ext. (black)

io T.D. 500 5 12.08 40.00 506.00 239.40*
(0.87) (4.53) (91.47) (100.684)

Fresh juice

with water

20 T.D. 1000 4 9.2 34.50 197.50 275.25%
(2.28) (1.73) (132.57) (88.93)

Aged juice

20 T.D. 1000 4 6.75* 39.88 382.50 76.75%
{0.84) (4.27) (198.75) (25.40)

Boiled juice

20 T.D. 1000 4 10.1 38.67 445.00 216.75%
(1.22) (1.53) (95.39) (49.26)

L st row number = mean

number in parenthesis = standard deviation

* = significant difference from control at p < 0.05
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Male rabbhits

i
- L ERITEY TluTnatiu fanlnnda whbe(x 10) plaelet (x 10%) '
nisanyl . % o
un./nn. nizeae {un./100 ua.) (Founs ) cell/cmm cellsemm !
U
Control 10 ml/kg 11.87 36.83 608.33 381.50 (
(water) (1.71) (4.17) (236.97) (82.93) :
E
Fresh juice ¢
with water ¢
1 T.D. 50 4 9.35 39.50 800.00 -
(2.97) (3.11) (140.77)
10 T.D. 500 (i} 12.72 41.87 745.33 336.00
(12.78) (4.63) (139.00) (43.97)
Boiled juice
10 T.D. 500 3 8.37 38.00 823.33 =
(3.35) (4.36) (198.14)
Alc.
exf.(yellowish)
1 T.D. 50 3 12.73 38.50 448.33 -
(3.80) (5.63) (193.80)
10 T.D. 500 4 11.08 36.00 603.75 315.50
(2.24) (3.18) (246.42) (68.55)
Oxidized alc.
ext. (black)
10 T.D. 500 4 7.85% 37.50 437.50 -
(1.50) (5.57) (74.00)
Fresh juice
with water
20 T.D. 1000 4 11.18 37.00 577.50 257.50
(1.13) (2.45) (146.60) (78.81)
Aged juice
20 T.D. 1000 4 11.36 35.75 457.50 256,75
(0.81) (2.23) (157.08) (e2.86)
Boiled juice
20 T.D. 1000 4 10,48 36.50 530.00 248.50
(2.18) (8.32) (94.43) (57.286)
1 st row number = mean

numiber in parenthesis

#®

= standard deviation

= significant difference from control at p<0.05
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The study was carried out to evaluate the possible acute and chronic toxicity of
Plai in rats. The study was divided into two parts.

The acute toxicity test. LD50 (lethal dose 50) of alcohol and hexane extract Plai
were 20 grams and 80 grams per kilogram body weight of mice respectively, while the
therapeutic dose of the Plai was 10 to 20 mgs per kilogram body weight per day only.

The chronic toxicity test (6 months). The total number of rats was 112. Twenty
eight out of 112 were selected for control. The remainer animals were divided into 3
groups given the Plai at the level of 0.5, 3 and 18% of the weight of the food feeded
which is represented 23, 150 and 1,200 times of human therapeutic dose. At the 18%
level the animals showed retardation of growth; the other were in normal limit. Urinalysis,
haematological, biochemical and pathological examination were performed. No any
significant abnormal urinary, haematological and biochemical findings and definite
pathological changes were found.

We concluded that at the therapeutic dose Plai shows neither acute nor chronic

toxicity.
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Abstract

Research on the toxicity of the stomachic preparation “That-bun-job”. It was shown
that that-bun-job had no acute toxicity in mice by oral administration, having LDm (s =
5.82 g/kg and LD_ (i.p.) = 4.12 grkg. This study was carried out the sub-chronic toxicity (6
months) in the total of 127 rats, 63 males and 64 females, no animal died during a period of
6 months. The drung were given in the level of 0.3, 5.0 and 18.0% which were represented 7,
40 and 300 times (approx.) of the human therapeutic dose. The slightly inhibition of growth
rate was shown at 0.3 % level of drug and it was increased of inhibition with the higher doses
-The histopathological examination showed no pathological changes in brain, heart, lung,

liver, spleen and stomach. (Th. J. Pharm. Sci. 1987 Vol.12 No.4 ,315-326)

Tnyindyes 2530 ; 12 (4) ; 315-326
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3. Tngivan 1 | Atractylodes Iyrata Thunb. uhiden wnlanluthnlune uuwa
nindles ssduoIMINeU
4. Ing1¥ua 1 | Lavisticum officinale Koch. | ufld udazdn udle uiiduauna
5. Ingnalan 1 | Terminalia chebula Retz. Wuerhamuu udiaynidion
6. thoum 1 | Nigella sativa Linn. suamzluieme twanluald
uio1dou thylarinldauysal
7. MU 1 Cuminum cyminum Linn. wian uAANNIT Tuiauns wito
WYY
8. tivudaayud| 1 | Pimpinella anisum Linn. uiay Asafine uifyisdhizay
wel 0§ ar =1
ufldilimeuuazazdn
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olng dadu FoInnmani AT
9. oy 1 Petroselinum crispum Mill. nIEEIaUNE NIz wanlues
1IN uddufiou ufyniden Tuay

10. MyuuA | 1 Lepidium sativum Linn. urfienonz udan uihdinig ufaw
duauna ufnduiio oo

11. gnaumy 1 Myristica fragrans Houtt. patlszam ﬂ];dl{i’ﬂﬁﬂ)ﬂﬁ'ﬁﬂ%u
ufoulunszmmi

12. aondumyd | 1 M. fragrans Houtt. thyalafia thsaifomiliisiy

13. NIENU § Amomum krervanh Pierre Fuanludlé udndudiow o1dou
13019 uiaw uaxlafia

14. NTUNG 1 Eugenia caryophyllus (Sprengel) | uithaearnliganiszlng

Bullock et Harrison.

15. QNANT 1 Coriandrum sativum Linn. Tuay

16. dyaudy 1 Podocarpas neriifolia D. Don. | Wuayludld uisigiinig
L R NpRTR LAY

17. M3Ys 1 Cinnamomum camphora 1133519 TiawMs Tuau nazsau

Th. Fries urilievies essne udynimivile

18, oo | 1 Pogostemon cablin Benth. ui linaiia shlianuieulu
Tumeana dfiviou noufinld

19. nlafinde | 1 Jasminum sp. yrids wigons udlisudy
ufiiands

20. fd 1 Piper retrofractum Vahl. uisafims uivauds 139519

21. Wyzven | 1 Kaempferia galanga Linn Tuan uiaaiies wigylsg
UALEUNE

29. Fzuda | 1 Viverra civetta Schreber hgamas udaudadou ud
AduITioy

23. Tng 2 Picrorhiza kurroa Royle udlidafiomshiasdn uivey

fumin ufitaryveiiuiy
24. gnawelny | 4 Terminalia chebula Retz. szLNutied Jone e 1hjame

j
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o
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die Idmplwsildsumsasaaouma
wqﬂyﬂwr}ﬁuﬂ:mﬁ'ﬁmmgnﬁ'mué”l AN
azradremnen Aduldida udeulnid
pampiilifiu 60" wadod fondadud e
ualaziBuaazesianenduly Finavusas
wiialildhminmudesms naumagshdoii
Taol#asoanay (mixer) Avldmyuzdlashli
aiin

MRS oueIF IS UNe A 0IRY Sy A
(acute toxicity) ihnaniesonld 100 . 10
ANARIY 50% laTiaUdanddvaualszineLol
ueaneseasenlasnaumeldgynime weld
sanaudnhulSulsuasdoinaaulile
AN UUDET 101

MISIATENEIFINTUNADDIWY Ty
413(sub-chronic toxicity) ¥ misd3agy
dusuEuanynauualiaz@en nauiuug
nmgussauionladlusandau 0.5, 3.0 uas
18.0% Vo lup T silazneaosfius ez (6
@ow) [y 3 5241 o naunsmnasluoimsauds
@hidniosngniadliid sulasldinios
waudlon wdnihiSadroniedaoisennin
Fhudung ildeuigaumgil s55-60"w. au
wisain Aunanlssnin 2 Su Wewnsiian

o =t

Fadnaaetnaeanal 6 on dIUeIMIINLF
lgﬂﬂﬁ‘léﬂ@:u control &u‘l*ﬁ'mmﬁﬁu%gﬂ
sssumMualrazidon wayw wazineonyl vl
AUFUATINU

2. A1INAABIANILHLAY (acute
toxicity))uag LD‘,‘0 (lethal dose)

Tivydudnsvuyg Swiss linAaws
Wi 18-24 n. wiaslu 10 wan wanaz 10 A2

Wasanavesnimgussaunionniathn Aamh

— B-_i ss e

1@ f%ia uaz fahreaipaluvinedma q fu
Ao 1, 3 waz 10 n./nN. 320U 9 WIN BAWIN
wilabihsssuan fundu control #nAsIns
vosdnnaaesluszoz 5 Faluausnetelndda
tazifaiuiudainaaesianluszozna 72
2T

nsM LD euisues Weil (0) 14
Fainaaesznmdsinunsnaasfin o du
misdamaanseanidlu 4 wan az 4 @1 Gy
M3lFuueazds Aemathn Aaunld@imi uaz
Aangenios Wenlasdonvinasiy 4 szau
MU geometric factor AudwnudaTNAAB
ool 72 e udrauaam LD

3. MINAasINyIzezend (sub-

chronic toxicity)

i
=

ldyn1n (rat) Wus Wistar Miis
NIMUNNAUTTATNAABININA UM INeI1aY
ufina Wi 40 - 50 n. M 2 el s
NAABININITAAZNU (randomize) uvuily 8
wanq az 16 @3 sacungumegiliomns
s3suenil 15 manadellil
wini 1w Wonnsssaum dungu control
windi 2 e IonanaNesInUTII 0.6%
winl 3 et WownswawmsguITy  8.0%
wInil 4wl WownsnaumauTTIY 18.0%
wanil 5 wsidie Townassauan Hungu control
wanil 6 wietiie IfosnaunmguITI 0.5%
wanil 7 meidio TermskennmgusTIL 3.0%
Wil s Ao Womwnsnaunmaus 18.0%

mivyugaznguithy 2 aen welily
wosanuauAull Wonmsuanhedumihaue

LASINBINDABDAIZUZNIAY 6 LPOU WD

e '
& &

NYNNAIMUAGTINARDUAZYN ) FUa Y Aaon



JeonaauATy 6 ey dufind1uiueimsi
Aunn 9 dleanv uazduneeinisvesdad
NeanBiaazBuARaEAnal oAy & 1B
ud ahdainaasalaeliaaudlosimas vims
F6AR (autopsy) @sIvaeusisIzmely dna
dnuaraivizdn 9 Tagldminld

1.p15a530ta0anglanadineg
(hematology) nouaidainaasd 1WIz@eAN
aorta lagld capillary tube daunilanas smear
{@eAuu microscope slide dndumils udnh
Tddmmaeniiuis WBC, hemoglobin,
hematocrit 1az platelets.

5.5391l@d@12(urine analysis) nau
aindainaaes ihdninaaesldly metabolic cage
Tagusnnsa q az 2 @1 Ruaanznaeanal 5
#2131 (pooled urine) 1hlaTndonFinas
pH naunglaa Tsdu occult blood, ketone
body waz urobilinogen lagl¥nszau reagent
strip # 2820 A Y939 Ames, Miles Laboratory
Inc. U.S.A.

6.nMIATIV@eANI9IAN  (Blood
biochemistry) fovandninanes 1¥duiam
112@0A1N aorta vonAUlATFRTa ety
5 wa. Wl centrifuge dronnuBags 1h
%%’uﬁ'lﬁ’lﬂm blood urea nitrogen (BUN) , total
protein, albumin, globulin, total cholesterol,
creatinine, alkaline phosphatase, SGOT uaz
SGPT

7.m3AnsIMagangnsing1 (Histo-
pathological study) asvedvIznigluuna
Fainaaos saeduzan 9 ldun awes wals
Uaa sy 3w la w2 40 wosnsznzevs

FUMAIYNTEAHTULAITIIHLD 1983 Mm

ﬁ‘lﬂaaa‘lmfwmﬂa{mﬁu (neutral formalin) 12
hiuduvete oMt uasuyaInsAne
M4 tissue microprosessing technique A9
AFULAzIDUFA18 hematoxylin 1Az eosin 11
l#Anumadalainguiegin tissue vod
837A N q&uﬁwm%ﬂmmmnﬁhﬂﬂmnnq‘u
control Tael¥ndesganssainsinaouediy
az1dua
NanIINaasd
1.NISIAENITIAVITVVLAZIHIT

HaNAUE

- gisgussauiildidung
aziBua ihmaunuider dnduneuanis

- thunanadusos eaneased
Fhendhmawnudeatudnduamnn:

- BIMIHANEIIQUITIY TF
@19 9 AUINVNAUBIN

2. msnadeufiusTaLdY BI85
ussaulivih iRnfiuszozau lunyfudns e
Tenlasmahnlunnags 9 fomsduianion
welwlasmsinenldfinivasinnsoios
Tuninagaasilidninaaoaormaviolad ¥n
Tunandszana 1 ¥l ndsine
i LD_ (s.) 5.82 n./nN,

LD“ (i.p.) ¢.12 n./NN.

3. NMIINAAVINYILEZE dRINAADT
NNAMITINBYAABATEEZIIAT 25 dilaviuas
Tifiowmsnadndla 9 Haiu msiyAula
(growth rate) voavynes uarmal3luzlil 1 voa
mendls Tuglit 2 mymadlaandmymei
WminvesnymeAEmn 9 vnavessigeaely
Flanfil 24 WuRBIRUNGY control FIundY

ldsuen 18 % dmsdugamaniy@ulaunn

II -

T

QBQI ‘



ntjuﬁu 9 fie sanlszann o N3y (maximum
inhibition) AidUanigaies (27 danddau
nquitliin 0.5%, 3.0% fimItudaioadnios
mssydvleveada maasdlumeaiivilldsi
gasdene 9 Tnamudndumed vyiime

fuazmeandio lasvendinluauvnamlwly

i AJ a at ]
wnquitlien 05 9% ldsusuilu 7 i

i . y
vynquilden 3.0 % 44 1M

nunguinlien 18.0 % * 307 1M

- &F 2

IWFHJ\Tﬂyﬂvﬁimiﬂﬂﬂ'jMWﬂ anuoy

L

ar

SEAUAN 9 91519 1 uaealyimum
mymnaieImaUnd edmznulugng
a e - = a & g oaa
plvghiioimsidadndle q weu lifinyg
s g s
AuAaenszoziial 25 almw dminves

oivzveadaineaeauaaa i lumsnn 2 1

. A T——
. WU (NIN)
400 7

350 -
300 -
250 4

200 4

wiinveantoizde q Aadlunsuderhmings
datnaans 100 n3u dafimadilasuniy
mumﬁqa 18 % 0387zen 9 ldun wala lea
o thy e sagnszwizorms ﬁﬁmﬁ'ﬂqaﬂ’h
lungu control mendiy aues 61U uAzATZIWE
o3 Thnviindinaluanngn 3 o IWFE a0
vaavalupulumead 7.5 vitlumeis
i 47.25 3

i 316.00 22

B da ¥ IV 4
wazd o AmmuURO HERIANAUY
4. MIinTINaeamalannine WBC
o ¥ e v wr =
NUWANTIoY MalumAduasmmily mwizuna
5 owr o .:f 1
3% WAz 0.5% AWAAL hematocrit §IUU DU

o @ s | s v B
Tvipa Ay lumed ATeay s% uanaumadli 18%

0%

p———o 0.5 %
o——a 3,0 %
ey 18,0 %0

\— ’-390»

g 5
T 1 gdla
30



Wminga (nin)

300
250 E
v
¥
. o—0—0—" A A g
o—o—00 = v S i &
200 5 - G
A u
9, O 3 : e . .‘ i 5
i 45
(J A T ;
150 n/l._/ g
» & G
74
/‘/
100
"/
/ ————=o 0 %
o———o0 0.5%
A —A 3.09%
50 o 18.0 %
dam
0 I T | T ] I
5 10 15 20 25 -- 30
F - [ o d
sl 2 anuaasmasaAulavesnyadiely 28 dla

= ar e w4 Y as d .
M151497 1 ﬂ?mmmm@mﬁw (nsu) ﬂﬂ%éklﬂ‘ﬁnﬁ‘lﬂu'lﬁuﬂﬁ}l‘j (n.0.) T 25 d@lai nazdeu

male female
% of drug ) -
No. | | wt. of drug received wt. of drug received
in feed

grkgr1sad e/kgrd xID grkgrisod  gr/kesd xTD
1. 0 0 0 0 0 0 0
2. | 0.5 52.74 0.28 7.00 57.25 0.30 7.50
3. | 3.0 332.30 1.76 44.00 357.91 1.89 47.25
4. | 18.0 2,320.25 12.28 307.00 2,389.64 12.64 316.00

1 TD = Therapeutic dose 40 mgrkg
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= 5w W r B W W w g
f3am 2 1-“111!.ﬂ'ﬂﬁﬂﬂ?ﬂjzﬂﬂu1ﬂuﬂﬂ3“ﬂﬂﬁuiu 27 ﬁ?_l'i?—l'lﬁ

Relative organ weight (g/100 body weight)

dose level No. of rats Brain Heart Lung Liver Spleen Rt Kidney Lt Kidney Stomach
% /sex
0 15 M 0.42 0.21 0.40 3.40 0.14 0.20 0.21 0.37
(0.06) (0.01) (0.07) (0.25) (0.05) (0.02) (0.02) (0.04)
0.5 16 M 0.43 0.21 0.39 3.28 0.12 0.20 0.20 0.38
(0.04) (0.03) (0.07) (0.26) (0.04) (0.02) (0.02) (0.04)
3.0 16 M 049% 0.23 0.47% 3.62 0.13 0.22 0.23 0.39
(0.06) (0.04) (0.06) (0.36) (0.02) (0.03) (0.08) (0.05)
18.0 16 M 0.51*% 0.26* 0.51* 4.75 * 0.22*% 0.25% 0.26% 0.52%
(0.04) (0.03) (0.12) (0.47) (0.11) (0.02) (0.03) (0.06)
o 16 F 0.80 0.26 0.1 3.70 0.17 0.22 0.22 0.51
(0.10) (0.04) (0.08) (0.37) (0.06) (0.05) (0.05) (0.09)
0.5 16 F 0.84 0.24 0.56 3.45% 0.15 0.21 0.20 0.50
(0.08) (0.03) (0.10) (0.26) (0.05) (0.04) (0.04) (0.06)
3.0 i6 F 0.82 0.28 0.70 3.60 0.18 0.25 0.22 0.57*
(0.09) (0.05) (0.22) (0.39) (0.06) (0.05) (0.04) (0.10)
18.0 16 F 0.91* 0.24 0.57 4.36% 0.16 0.21 0.21 0.66*
(0.13) (0.07) (0.12) (0.44) (0.07) (0.08) (0.08) (0.08)

mean value
standard deviation

1 st row number
2 nd row number

=

I

platelets A lumedlo uazwadidnioo us
71 0.5 % VOUWAF wtuethaiiudhiymaada
(M54 3)

5. msasatdany Jaaizusayund
fdna pH Und hitlnglaaeenunluilaas
Tsaiuinln@amazingy control Aflilsdiu
9215 occult blood ketone 1u11n@ urobilino-

gen WUINA 190 4 Binasveaifaanizhi

-t ..*‘.{' 92

significant difference from control at p < 0.05"™

ar w o o4 ¥ o o
1&din 3 iflesnnvydui v AUz 9
Thinas hiwivouns

= ] oA ;
6. MInsaaaanezIeN BUN Qavu
Enviorlumeidoiving 0.5 uaz 3.0% udlu
IWARNALANY creatinine TymedioNving 0.5%
& @ w ' — nl Y
qatwdndes daulumegevu ualuiug
ditmeada 91U total protein Tumerua

metdoanaaEniion lumsidonizay 0.5 uaz



18 % anedDtNAUYAIAYNIANA albumin aa
aalumeils M 3 5380 edlivvehaw daulu
v v o & P | '
WA NAUANTY wazluung 0.5% Wnuet
= wr o W i 4 @ w al A
vy globulin gadwdmiss Tuwendian
szl 3 9% odnivsdaymaddd daulumed

A0 UIUIA 0.5 % LAz 18% M1ONDUNNNDY

dAymaada cholesterol Unfluweidie wee
aauimios Tuvna 8% masetniiiudidn
MaEia 3zau SGOT anaudniosuaiuinin
SGPT sasetnainivadgmmslumwag  Tu
n@:ﬂmﬁ‘ﬁm 3% alkaline phosphatase 4

Juawzlumadnldiuena 3 sza uazluseay

A15194 3 wamalaRaINeVeIHYHAN 27 UAT 28 dilenv

dose level No. of rats WBC (x10) Hemoglobin  Hematocrit  Platelet (x10%)
% /86X cell’em® 2% % cell/em’
0 15 M 700.71 14.26 46.18 384.36
(152.98) (2.39) (2.95) (88.67)
0.5 16 M 718.33 16.03%* 46.13 537.73*
(184.83) (1.34) (3.70) (181.03)
3.0 16 M 763.13 15.13 48.44* 418.36
(159.55) (1.09) (2.76) (173.18)
18.0 16 M 766.72 12.12 37.03* 471.00
(285.52) (3.87) (8.54) (188.62)
0 16 F 533.00 14.55 43.80 320.20
(156.63) (1.19) (1.71) (80.89)
0.5 16 F 570.31 15.30 44.47 343.94
(124.87) (1.04) (2.78) (138.74)
3.0 18 F 680.00% 15.66% 45.25 355.44
(176.15) (1.25) (2.46) (139.23)
18.0 16 F 585.94 14.59 43.25 389.60
(203.06) (1.69) (2.91)  (119.60)
1 st row number = mean value
2 nd row number = standard deviation
* = significant difference from the control at p < 0.05"
WBC = White Blood Cell
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M91IN 4 Nﬁ‘l!ﬂx‘lﬂ'ﬁﬂi‘)ﬁ}ﬁﬂﬂ']?mlﬂ&H‘lﬁ'i-!ﬂ‘ﬂﬂ”l“%’l 27 az 28

dose level No. of rats color pH glucose  protine occult  ketone  urobilinogen

% /ex  yy-bb 6789 nsml -++++ nsm nsm -4+t
0 16 M 16-- 2545 16--- -108 16-- 12 4- - 16--
0.5 16 M 16-- 448 16--- -1114 151- 16— - 16--
3.0 16 M 16-- 12211 16--- -=70 16--  16-- - 16--
18.0 16 M 151- 27582 16--- -1114 16--  16-- - 16--
0 16 F 16-- 6442 16--- 277~ 16—-  16-- - 16--
0.5 18 F 16-- 5335 16--- =-3112 16-- 16-- -15 1-
3.0 16 F 16-- 5524 16--- 1285 16-- 15 1- - 16--
18.0 16 F 16-- 2671 18--- ~-6598 11~ 148 = P

& ' o s ow e
18.0 % U pENHUENAIAYNIATA (A1 5)
=t =y 2
7. misdnwimaganeiing 1d
MMIANBINTA I INVITUAIUDTDIZEN
4 £
ypadainanssiilieorng vuasuasy 27

Al fie awes ¥l Yoa du dhw la uaz
ATHWIFIMIT  nuwe SanwAenfegadl
vodnwluednznnsiiananweduasmemio N

o £
IEAVYUIANUA 0.5, 3.0 La2 18.0%

& A = & o ed
MINN 5 Nﬁ‘l‘nﬂ"]n!ﬂ“maQ!ﬁﬂﬂﬂE1uﬁﬂﬂ1ﬁﬂ 27 uaY 28

dose No. of BUN creatinine Protine

total fransaminase alkaline

level rats mgse mge  total  albumin globulin cholesteral SGOT SGPT  phosphatase

% /sex g% 2%

2% mg%  sigma frankel unit sigma/ml

0 15 M 23.35 1.44 6.45 3.79

(2.61) (0.17) (0.48) (0.22)

0.5 16 M 22.93 1.50 6.23 4.12%
(1.86) (0.28) (0.30) (0.37)

3.0 16 M 23.31 1.49 6.33 3.82
(2.65) (0.24) (0.27) (0.28)

18.0 16 M 21.20 1.47 6.18 3.90
(3.83) (0.20) (0.52) (0.43)

0o 16 F 2091 1.46 6.74 4.95

(2.43) (0.19) (0.35) (0.26)

0.5 16 F 23.44* 1.18* 6.28%  4.55%
(2.55) (0.09) (0.24) (0.16)

3.0 16 F 23.35% 1.33 6.65 4.58
(2.61) (0.21) (0.29) (0.20)

18.0 16 F 21.50 1.56 6.30*% 4.43%
(2.53) (0.23) (0.43) (0.34)

2.66 66.36  125.00 48.33  1.69
(0.40) (6.87) (42.52) (34.88) (0.37)
2.12*  66.60  109.25 45.19  1.86
(0.40) (9.37) (49.57) (29.68) (0.41)
2.51  57.38% 114.50  32.50* 1.97
(0.32) (11.82) (33.72) (15.03) (0.53)
2i25% 65.07 111.31 40.53 2.32%
(0.64) (8.82) (42.05) (11.60) (0.75)
1.77 71.86  149.75 44.33  1.06
(0.19) (9.69) (34.14) (20.06) (0.79)
1.73 72.94  147.19 46.94  1.25
(0.19) (11.45) (40.93) (30.95) (0.55)
DT 73.00 165.08 60.50 1.07
(0.28) (12.32) (41.16) (33.068) (0.53)
1.87 71.00  135.94 37.25  1.05
(0.27) (13.38) (20.98) (7.90) (0.62)

L st row number = mean value

2 nd row number = standard deviation

BUN= blood urea nitrogen

SGOT= serum glutamine oxaloacelic transaminase

* = significant difference from the control at p < 0.05'°  SGPT= serum glutamine pyruvic iransaminase

- .p.i s
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Abstract

The study was carried out to evaluate the possible acute and sub-chronic toxicity of
Chan-ta-lee-la in animals. The study was divided into two parts. The acute toxicity test was
performed in Swiss mice and the LD of alcoholic extract of this drug was found to be 13.22
gskg (i.p.). The sub-chronic toxicity test was also studied in the albino rats. The total number
of rats was 110 for both sexes. Fourteen out of 110 were the control male and female levels
did not cause inhibition on growth rate. There were no abnormality in urinary, haematological,
biochemical and

Key words : Chan-ta-lee-la, Traditional anti-pyretic drug, Acute toxicity, Sub-chronic toxicity.
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gﬂﬁ 1 Growth curve of male and female rats fed diet containing Anti-pyretic drug

(Chan-ta-lee-la) for 25 weeks
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gﬂﬁ 2 Food consumption (g/kg) by male rats given diet containing 0.5, 5.0 and
10.0% of Chan-ta-lee-la comparing to the control for 25 weeks.
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gﬂ‘ﬁ 3 Food consumption (g/kg) by female rats given diet containing 0.5, 5.0 and

10.0% of Chan-ta-lee-la comparing to the control for 25 weeks.
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FHILATZAL 0.5, 5.0 HAY 10.0% 32 BIWANIUEAY

Male Female
9 of drug
wt. of food wt. of drug wt. of food wt. of drug
in food consumed received consumed received
kgskgresw. | grkgrsesw. grkgrd. g/kgsesw.  |grskgresw. g/kgrd.
4] 11.70 0 13.48 0 0
0.5 10.66 53.29 0.32 11.66 55.53 0.34
5.0 10.03 501.57 3.12 11.39 569.39 3.43
10.0 10.85 1,085.43 6.54 11.60 1,159.54 6.99

@13519N 1 The whole amount of food consumption and the amount of Chan-ta-lee-la

received per kg body weight in 25 weeks, and per day comparing between male and

female rats.
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manadeuisMGeivosmimearnlashmyun (wistar) 4 ngu 9 as 24 @2 (were
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9.4 n./AN./AU SaREUEIAY 1, 10 taz 20 vhvsvwnai Wlumsineluau fe 6 ndu/Suau
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Abstract

Acute toxicity test of 50 % alcoholic extract of Andrographis paniculata Wall. ex
Nees. revealed no evidence of toxicity in mice when given 15 gm/kg body weight. LD_ of the
extract administered per os and subcutaneous are more than 15 gm/kg and intraperitoneal is
14.98 gmrskg.

Subchronic toxicity test of A.paniculata powder was evaluated for 6 months in 96
wistar rats divided into four groups consisting of control, 0.12, 1.2 and 2.4 gm/kg/day equivalent
to 1, 10 and 20 times of human therapeutic dose (6 gm/day/man 50 kg). Toxicity effect of
A. paniculata was determined by growth rate (body weight), food consumption, clinical sign,
hematological, serum biochemical values and histopathological changes. No evidence of ab-

normalities has been shown. (Th. J. Pharm. Sci., Vol. 14 No. 2, 100-118 (1988))

Key words : Toxicity, A. paniculata
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(analysis of variance) uUf@z@IlITOUAIY
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SUBCHRONIC TOXICITY IN RAT - Andrographis paniculata

Body weight of rat (n = 24) vs time
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Male

Female

Time (weeks)

B control * 0.12 gmskgsday @ 1.2 gm/kgrsday A 2.4 gmrkgs/day

control + 0.12 gm/kgsday < 1.2 gmskgsday A 2.4 gm/kg/day

Subchronic toxicity of Andrographis paniculata in rat (6 months)

Table 1 Summary of food ad libitum (g/week/rat)
Group Weight of food (gs/week/rat)
n =124 Male, n = 12 Female, n = 12
Control 142.9 + 26.1 87.1 + 15.8
0.12 g/kgrsday 138.8 + 26.1 93.8 +17.1
1.2 g/kg/day 136.5 + 25.4 91.8 + 174
2.4 g/kgsday 134.1 + 29.5 88.8 + 19.0
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Subchronic toxicity of Andrographis paniculata in rat (6 months)
Table 2 Biochemical values of female rats

Group BUN| Choles-| Creati- | Total | Albumin | Globulin | Alkaline| SGOT | SGPT

terol nine |Protein Phos-
mgye | mgw mgae g% 2% g% phatase UsL UsL

UsL

Control

n=12 Mean | 25.67| 117.00 | 0.54 7.70 4.64 3.06 63.75 64.83 | 14.00
S.D. 3.87| 32.32 | 0.05 0.83 0.32 0.59 23.81 14.10 | 3.44
S.E. 1.12| 9.33 0.01 0.24 0.09 0.17 6.87 4,07 | 0.99

9% C.V.| 15.07| 27.62 0.10 10.80 6.90 19.28 37.35 21.75 | 24.57
0.12 grkgsday

n=11 Mean 25.73| 101.73 | 0.49 7.98 4.39* 2.89 41.54% 80.27 | 11.54
S.D 1.84| 13.81 0.08 0.44 0.14 0.38 8.04 14.35 | 3.20
S.E. 0.56| 4.16 0.02 0.13 0.04 0.11 2.42 4,33 | 0.97
% CV.| 7.19| 13.57 | 16.93 6.07 3.19 13.15 19.35 23.81 | 27.73

1.2 grkgsday
n=12 Mean |24.83|A05.82| 0.50 A7.06% A4.39% | A 2.67 47.75* 48.25%| 0.50%

An=11SD 3.13| 21.31 0.06 0.67 0.35 0.40 14.24 11.92 | 3.90
S.E. 0.90| 6.42 0.02 0.20 0.10 0.12 4.11 3.44 1.12
% C.V. |12.60 | 22.24 | 12.06 9,44 7.97 14.98 29.82 24.70 | 41.05

2.4 gr/kgrsday
n=12 Mean 25.25 | 98.08 0.53 8.03+=| 4.77+=| 3.27- 42.0* 64.75-| 8.83%
S.D. 2.63| 18.79 0.05 0.71 0.28 0.53 14.18 17.08 | 2.89
S.E. 0.73 5.42 0.01 0.20 0.08 0.15 4.09 4.93| 0.83
2% C.V. 10.01] 19.186 9.23 8.87 5.87 16.21 33.70 26.38 | 32.73

* compared with control p < 0.05
+ compared with 0.12 gs/kg/day p < 0.05
- compared with 1.20 g/kg/day p < 0.05
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Subchronic toxicity of Andrographis paniculata in rat (6 months)

Table 3 Biochemical values of male rats

T T T ]
Group BUN [ Choles- |Creati- | Total |Albumin Globulin | Alkaline| SGOT SGPT
terol nine Protein Phos- F
mg% mg mgge a% o% 2% phatase UsL UsL i
UrL g
Control :
. =
n=11 Mean 23.00| 101.54 0.64 6.89 4.07 2.82 97.82 65.64 | 12.82 ;‘%
SED 1.80| 19.24 | 0.05 0.37 0.18 0.26 13.72 8.71 2.56 E
%. (.jv 0.57 5.80 0.02 0.11 0.05 0.08 4.14 2.62 0.77 ;E
V. 8.25 18.94 7.93 5.37 4.42 9.22 .

; : : ) 14.02 ; g
0.12 gskgsday bl b =
n=10 Mean 26.50* | 129.00* | 0.55* 7.00 4.02 3.07 84.90 62.20 | 13.10 -ﬂg
S.D 2.12 17.32 0.07 1.00 0.39 0.62 29.21 7.74 3.60 g
\:’.E(,: v :.ST 5.48 0.02 0.32 0.12 0.20 9.24 2.45 1.14 aa
o C.V. .00 13.43 | 12.86 0.14 9.70 20.20 :
. i ; 34.40 12. . =
1.2 g/kgsday S :
n=10 Mean 24.90%| 92.60" | 0.53* 6.52% 3.96 2.56 85.10 | 51.40%+ | 11.30 ag
S.D 1.20 10.86 0.07 0.32 0.21 0.24 9.98 10.31 2.54 g

;E{.: " 0.38 3.43 0.02 0.10 0.07 0.07 3.16 3.26 0.80

o Wi 4.81 11.79 | 12.73 .00 5.30 9.3
‘ ; .38 11.73 i

. 20.06 | 22.48

n=5 Mean 24.20° 91.20" | 0.52* 6.96 4.10 2.86 [109.40 [38.40%4+- 9.60

g.D. 2.17 16.57 0.04 1.16 0.56 0.66 48.88 16.41 2:51

.E. 0.97 7.41 | 0D.02 0.52 0.25 1.28 21.86 7.34 1i12

% C.V. 8.096| 18.17| 8.60| 16.88 | 13.68 23.08 | 44.68 42.73 | 26.14

* compared with control p < 0.05
+ compared with 0.12 g/kgsday p < 0.05
- compared with 1.20 g/kg/day p < 0.05
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TOXICITY EVALUATION OF PLAI (Zingiber cassumunar Roxb.)

s1numsiae wlasamswane lwaialdsnu lsadia
DEVELOPMENT OF PLAI (Zingiber cassumunar Roxb.)
FOR TREATMENT OF ASTHMA
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Abstract

This study was conducted to evaluate the acute and chronic toxicity of Plai on the
following experimental animals mice, wistar rats, and Macaca fasicularis monkeys.

Acute toxicity test of Plai revealed no evidence of toxicity in mice when given 10
gm/kg body weight. The LD of 50% alcoholic extract administered per os or subcutaneous
are more than 20 gm/kg or intraperitoneal is 14.8 gm/kg.

For chronic toxicity test during 12 months in 192 wistar rats. They were divided into
8 groups of 24, each consisted of equal 12 male and female rats. The test was conducted in
two methods. The first method was Plai mixed in food ad libitum consisting of control, 0.033,
0.5 and 5.0% groups. The second method was Plai orally forced fed consisting of control,
0.02, 0.3 and 3.0 gm/kg/day groups. After the two methods were conducted over a period of
12 months and under went hematological, biochemical and pathological examination. The
results of the first method showed the toxicity effects of Plai treated male rats presented
supression of body weight gain and consumed less food than the control group 5, 10 and 43%
respectively. For the female rats no difference in appetite and body weight gain, except the

5.0% Plai ad libitum group, showed no appetite and suppression of body weight gain. Both

- _"_- i 120



male and female rats of this 5.09% Plai ad libitum group were dead during investigation.
Hematological examination suggested all groups were normal. Biochemical examination indi-
cated total protein and globulin levels were significantly higher (P<0.05). The second method,
Plai forced fed 3.0 gm/kg/day male rats consumed less food than the control by 129 there-
fore less body weight gained. Hematological examination also suggested all group were
normal. Biochemical examination indicated lower albumin but higher SGOT and SGPT levels
(P<0.05). There is a positive corelations between Plai’s concentration to the weight of liver and
spleen. No pathological changes in other organs were observed except the liver of Plai treated
rats, strong evidence of hepatic cirrhosis and hepatocarcinogenesis. The number of the rats
possessing abnormal livers were increased with the dose.

The chronic toxicity test was continuously evaluated for 24 months in 16 Macaca
fasicularis monkeys. They were divided into four groups of 4, each consisted of equal 2 male
and female monkeys. Three groups were forced fed with Plai at 0.02, 0.2 and 1.0 gm/kg/day
compared to a control group force fed with 0.3 % sodium carboxy methyl cellulose. Every 2
weeks all group under went hematological and biochemical examinations until the 2 year
period was completed before the final pathological — examination. Results showed that the
0.02 gmskg/day group significantly increasing of body weight gain with higher hematocrit
value. Acute hepatotoxic incurred in the 1.0 gm/kgsday with high fluctuation SGOT and
SGPT level. The supression of body weight gain was observed after 3 months. The impair-
ment of liver protein production was found at the fifth and ninth month. Pathological exami-
nation of different organs showed no evidence of  abnormality.

Overall conclusion, Plai is a hepatotoxic plant and not safe for internal usage untill such

time the hepatotoxic substances can be eliminated
Key words : toxicity, Z. cassumunar, mice, rat, monkey
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Acute and Subchronic
Toxicity of Turmeric
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ABSTRACT

Turmeric powder (Curcuma longa Linn.) produced no acute toxicity in mice when
given at the dose of 10 g/kg body weight. LD50 of ethanolic extract in mice was more than 15
gskg either by p.o., s.c. or i.p. administration. Subchronic toxicity of turmeric powder at 0.03,
2.5 and 5.0 g/kg/day was investigated for 6 months in 96 wistar rats. Body weight, food
consumption, clinical signs, blood chemistry, hematological and histopathological changes
were determined. Male rats treated with 2.5 and 5.0 g/kg/day of turmeric powder had a
reduction in food consumption and growth rate as compared to the control animals or those
treated with 0.03 g/kg/day of the drug. No evidence of other abnormalities has been observed.

Key words : Subchronic toxicity, Curcuma longa, Turmeric
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Introduction

Turmeric, Curcuma or Indian saffron
is the dried rhizome of Curcuma longa Linn.
(Synonym C. domestica Val.), a perennial herb
of the family Zingiberaceae. This herb is a
native of southern Asia and the East Indies'"’.
Turmeric contains curcumin (0.3-5.49%),
volatile oil (usually 4-59), starch and resin.
It is used principally as a constituent of curry
powders and other condiments. The major
compound, curcumin, provides yellow colour
in food. The temporary acceptable daily
intake (ADI) of curcumin has been estimated
to be up to 100 sg/kg while temporary ADI
of turmeric oleoresin is up to 300 f‘u.gfkg.@}

Eventhough this plant has been used
for a very long time and has been suggested
for use in the Primary Health Care program
of the Ministry of Public Health Thailand, there
appears to be only a few published articles on
its toxicity, and adverse effects were not
reported.®** The preparations used in those
studies were turmeric extract, turmeric
oleoresin, or curcumin. Therefore,the present
studies were conducted to determine the
toxicity of turmeric powder in rats in order to
obtain scientific information about its safety.
The result of this study can then be used to
promote the utilization of the drug for the
treatment dyspepsia in The Primary Health Care.
Materials and Methods
Preparation of crude drug

Turmeric rhizomes were purchased

- “‘_-iuza»

from the local market. They were washed,
dried at 50-60 °C, powdered to 100 mesh and
determined the quantity of volatile oil,
curcuminoid, toxic residues such as
insecticides, heavy metals and the quantity
of contaminated microorganisms.
Animals

Swiss albino mice weighing 18-22 g
and weaning Wistar rats weighing 35-45 g
were purchased from National Laboratory
Animal Centre, Mahidol University. They were
maintained in rodent experimental room, four
animals of the same sex were housed in
separate cages with sterile bedding at 24+ 2°C
and 50-60% relative humidity. The artificial
light was provided from 9.00 to 16.00 hr.

The diets were purchased from
Pokphand Animal Feed Co., Ltd. Tap water
was provided ad libitum
Acute toxicity study

Procedures for toxicity study of Carrol
and Weil were followed. Groups of eight mice
(4 males and 4 females) were treated orally
with 2.96, 4.44, 6.67, 10.0 or 15.0 g/kg of
turmeric powder. In addition, acute toxicity
of 509 ethanolic extract were also determined.
Group of six mice were administered orally,
subcutaneously or intraperitoneally with the
suspension of ethanolic extract at the doses of
10.4, 12.5, 15.0 ,18.0 or 21.6 g/kg. The
animals were closely observed for any signs
of toxicity during the first 5 hours, and the

number of dead animals were recorded at 24,



48 and 72 hours and LD50 were determined.
Subchronie toxicity study

Six-month subchronic toxicity study
was performed in weaning wistar rats. Prior
to the study, the animal were acclimatized to
the new environment for one week. The ex-
perimental animals were then divided into 4
groups, each group consisted of 12 males and
12 females. One group was forced fed with
0.5% tragacanth solution and served as con-
trol and the others were forced fed daily with
0.03, 2.5 or 5.0 g/kg of turmeric suspension
which was equivalent to 1, 83 and 166 folds
of therapeutic dose (1.5 g/man (50 kg)/day)
respectively. The animals were inspected daily
and weighed weekly during 6 months.

At the end of six-month period, the
animals were anesthetized with ether and the
blood was drawn from the heart of cach ani-
mal for hematological and biochemical ex-
aminations. Hematocrit centrifuge was used
for the determination of hematocrit value.
Counting chamber was used for determina-
tion of blood platelets and total white blood
cell count. The following methods were em-
ployed to determine blood chemistry. 1)
diacetyl monoxime thiosemi-carbazied method
for blood urea nitrogen (BUN), 2) modified
klung soyr precipitation method for choles-
terol, 3) Jaffe ’s reaction for creatinine, 4)
biuret method for total protein, 5) dye bind-
ing (bromceresol green) method for albumin,

6) kinetic method 30" ¢ and end point method

for blood enzymes.

Autopsy was also performed to ex-
amine the variation in physical appearance and
the weight of the brain, heart, kidneys, liver,
spleen, stomach and lungs. The internal or-
gans were later fixed in 10% neutral buffered
formalin, embedded in paraffin, sliced at 4
microns thick, stained with haematoxylin and
cosin and histopathological changes were ex-
amined microscopically.

Descriptive statistics, one-way analy-
sis of variance and Duncan’s method were
used for data analysis.

Result

Acute toxicity study in mice indicated
that oral administration of turmeric powder at
the dose of 10 g/kg body weight produced no
toxic effects. LD50 of 509 ethanolic extract
administered orally, subcutaneously or intra-
peritoneally were more than 15 g/kg body
weight.

During subchronic treatment with tur-
meric powder, subcutaneous abscesses were
found in all treated groups, and the number of
rals that developed abscess increased as the
dose increased (Table 1). Only one in the
control group developed abscess at the end of
the experiment. Growth rate and food intake
in male rats receiving 2.5 and 5.0 g/kg/day
of turmeric powder were significantly lower
than those of the control group (Figure 2).
However, these differences were not observed

in female animals (Figure 1 and Table 2) As
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shown in Table 3, hematological examina-
tions showed no significant changes from nor-
mal values. The blood chemistry values of
turmeric treated group such as BUN, globulin
and SGOT were significantly lower. More-
over, SGPT and creatinine values of the fe-
male treated rats were significantly different
from each another group (Table 4 and Table 5).

The weights of the brain, heart, kid-
neys, liver, spleen, stomach and lungs of the
treated animals and their physical appearance
showed no significant changes from the con-
trol group (Table 6). No abnormality of in-
ternal organs was observed upon gross ex-
amination. The results of histopathological ex-
amination of internal organs are shown in
Table 7.
Discussion

Qur acute toxicity study in mice re-
vealed that turmeric powder or its alcoholic
extract consumption was not toxic. Similarly,
Shanker et al (1980) found no acute toxic
effects of turmeric in rats, guinea pigs and
monkeys.m

For the subchronic toxicity of turmeric
0.03, 2.5 and 5.0 gskg/day forced feeding in
rats. Our finding that male rats receiving high
doses of turmeric powder had a reduction in
food intake and growth rate was supported by
the study of Bill er al (1985)(6} in which a
reduction in weight gain and food conversion
efficiency was found in pig fed for 102-109

days with 60-1551 mgrskgsday of turmeric

_ -.3123»

oleoresin. * The hematological values (Table
3) showed no statistically significant differ-
ence. While blood chemistry values (Table 4
& 5), the higher doses showed some statisti-
cally significant differences. Histopathologi-
cal examination showed some common
changes with no definite pattern in all experi-
mental groups. The severity of these changes
did not relate to the increasing dose of tur-
meric. (Table 7). From the study of Sambaiah
et al (1982),(4) they found no influence of
turmeric and curcumin on blood constituents
or serum enzyme in rats. Therefore our study
was agreed with theirs, The techniques of tur-
meric intake and preparation of crude drug
for rats were similar to those being used in
the Public Health Service centers as a remedy
for dyspepsia. It is concluded that turmeric
powder 1.5 g/day/man is safe to use.
Conclusion

The results of this study suggest that
turmeric powder at the dose of 1.5 gsday is
safe for the treatment of dyspepsia in the Pri-
mary Health Care.
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Table 1 Development of subcutaneous abscess in Wistar rats during the subchronic

toxicity test of turmeric

Turmeric given 24 rats/group The day of development of abscess Number of the rats
developed abscess

- control 162 1
0.03 g/kgr/day 127, 134, 176 3
2.5 g/kg/day 50, 78, 113, 120 (2 rats), 127, 134 7
5.0 grkg/day 113 (4 rats), 120 (3 rats) 12

127 (1 rat), 134 (4 rats)

Table 2 Summary of food ad-libitum

Amount of food intake (g/week/rat)+ S.D.

Turmeric given 24 rats/group

Male n = 12 Female n = 12
- control 128.28 + 16.50 86.82 + 12.21
0.08 g/kg/day 128.05 + 17.06 86.75 + 12.90
2.5 grkg/day 117.68 + 16.77 88.56 + 14.51
5.0 gskgsday 112.69 + 19.03 91.67 + 15.88

Table 3 Hematological values of Wistar rats treated subchronically with turmeric

Male Female

Hematological Turmeric given
Range  mean  SD Range mean SD

Values 24 rats/group
Hematocrit - Control 40-49 45.5 2.55 40-45  42.5 1.36
(%) 0.03 g/kg/day 43-50 46.2 2.1  40-47 43.4 2.2
2.5 grkgsday 42-47 45.0 2.0 41-45  43.3 1.8
5.0 g/kgrsday 45-48 46.0 1.2 41-45 43.3 1.3
WBC - Control 17-78 34.20 19.66 13-34  23.90 6.31
(10°cell/mm®) 0.03 o/kgsday 22-81 44.77 20.59 13-38  25.30 17.36
2.5 gs/kg/day 21-57 39.83 12,62 18-48  27.72 0.79
5.0 g/kg/day 20-65 39,33 13.24 18-48 3240 12.40
Blood Platelet - Control 165-395 2445  64.1 190-290 223.6 33.0
(10” cell/mm”) 0.03 g/kg/day 185-330  260.0 64.2 155-290 216.5 45.6
2.5 g/kg/sday 250-360 310.8  44.7 165-270 214.1 35.8
5.0 g/kgsday 180-335 224.2  56.3  185-310 242.0 44.6
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Table 4 Biochemical values of male Wistar rats treated subchronically with turmeric

Choles Creati- Total Albu- Globu- Alkaline SGOT SGPT
Sis Group BUN terol nine  Protein min lin phospha
lase
mgd%  mg mga g% g% g% UsL UsL UsL
Male ControL
n =11 Range 23-36 75-129 0.6-0.8 5.7-6.6 2.7-3.3 2.6-3.2 75-164 51-101 6-12
Mean 27.27 103.18 0.7 6.2 3.15 3.05 111.27 76.4  8.40
S.D. 3.98 16.92  0.06 0.27 0.16 0.23 30.96 12.86 2.17
S.E: 1.20  5.10 0.02 0.08 0.05 0.07 9.35 4.29 0.72
% C.V. 14.59 16,38 857  4.35 5.07 7.50 27.82  16.83 25.83
0.03 g/kg/day
n=10 Range 19-27 63-105 0.5-0.8 5.7-6.4 2.7-3.4 2.7-3.3 79-138  38-80 4-8
Mean  23.0* 822 0.65 6.2 3.18 3.02 97.8 56.6 6.0*
S 2.58 13.03 0.11 0.23 0.26 0.15 16.62  16.44 1.25
3.E 0.83 4.46 0.04  0.07 0.08 0.05 5.32 526 0.4
% C.V. 11.22 16.95 16.93  3.71 8.18 4.97 16.99  29.06 20.83
2.5 g/kgsday
n=6 Range 20-28 86-1150.5-0.7 5.8-6.4 3.3-3.6 2.3-2.87 72-121 45-61 7-11
Mean 23.33 99.87 0.63 6.03 3.48 2.55*%® 99,83  50.83* 9.17
S.D. 3.44 11.27 0.10 0.23 0.10 0.18 20.57 6.91 1.33
S.E. 1.40 459  0.04 0.09 0.04 0.07 8.39 2.82  0.54
2% C.V. 1474 11.31 15.87 3.81 2.87 7.05 20.60 13.59 14.50
b g/kg/day
n=5  Range 16-31 69-142 0.6-0.7 5.4-6.6 3.1-3.8 2.3-2.8 69-82 34-53 8-10
Mean 22.2* 97 0.62  6.04 3.50%  2.54%© 74,8 43.2%  9.0°®
S.D. 5.72 27.05 0.04 0.48 0.30 0.19 7.98 7.66  0.71
S.E. 2.56 12.08  0.02 0.21 0.13 0.08 3.57 3.42  0.32
% C.V. 2577 27.89 6.45 7.94 8.57 7.48 10.67 17.73 7.8

MW n =10 for SGOT, SGPT

£l

© statistically different from 0.03 g/kg/day group p < 0.05

statistically different from control group p < 0.05
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Table 5 Biochemical values of female Wistar rats treated subchronically with turmeric

BUN  Choles Creati- Total Albu-  Globu- Alkaline SGOT SGP1
terol  nine Protein min lin phospha-
Sex Group thne
mga mg% mgoe £% g% g% U/L UsL UsL
Female

Control

n=10" Range 22-34 65-153 0.4-0.6 5.9-7.7 3.5-4.3 2.4-3.4 48-89 44-89 5-7
Mean 27.9 104.6 0.54 6.65 3.93 2.72 63.4 66.6 6.33
S.D 3.93  256.82  0.07 0.48 0.27  0.29 13.75 16.48 0.87
S.E. 1.26 8.26  0.02 0.15 0.09  0.09 4.40 5.27 0.29
% C.V. 14.09  24.68 12.96 782 6.87 10.66 21.60 24.71 13.74

0.03 gskg/day

n=10" Range 19-25 60-136 0.6-0.8 5.4-7.0 3.3-4.2 1.9-3.2 36-79 38-66 5-13
Mean 22.22* 88.0 0.66%  6.36 3.81 2.65 65.1 51.7% 7.4
S.D. 2.28 23.14  0.07 0.47 0.28  0.39 13.63 9.39 2.27
S.E 0.76 7.40 0.02 0.15 0.08 0.12 4.36 3.00 0.73
% C.V. 10.26 26.29 10.77 7.39 7.35 13.68 24,74 18.16 30.67

2.5 g/kgsday

n=11 Range 22-31 83-137 0.5-0.6 5.8-7.0 3.5-4.3 1.8-3.6 36-92 32-69 7-14
Mean 25.82° 109.09 0.567  6.38 3.97 2.77 51.55 51.91% 8.64%
5.D. 3.49 17.6 0.05 0.39 0.26 0.61 18.563 11,856 2.11
S.E 1.05 5.28 0.02 0.12 0.08 0.15 5.56 3.49 0.63
% C.V. 13.52 16.01 8.93 6.11 6.5656 18.41 35.95 22.44 24.42

5 a/kgsday

n=10 Range 14-25 75-165 0.6-0.8 5.8-7.0 3.5-4.3 2.2-2.9 26-66 30-53 5-8
Mean 21.7%9118.9 0.71%%% 6.42 3.87 2.55 40.4*® 35,0%%* g.2*
S5.D. 3.80  26.69  0.08 0.32 0.28  0.21 14.37  7.02 0.92
5.E. 129 8.54  0.02 0.10 0.09 0.07 4.59 2.25 0.29
% C.V. 17.51  22.45  8.45 4.98 7.24  8.24 35.56 20.06 14.83

B n = 10 for SGOT, SGPT

3 n = 9 for SGPT

* statistically different from control group

statistically different from 0.03 gskgsday group p < 0.05

A statistically different from 2.5 g/kgsday group
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Table 6 Summary weight of internal organs (g) of Wistar rats treated Subchronically

with turmeric

Group Sex Brain Heart Kidney Kidney  Liver Spleen Stomach Lung
left right
]
A
Control Male  2.09 1.43  1.831  1.31  16.22  0.84 232 251 |
n=11 +10 +.08 +.12 +11 +1.89 +08  +18  +47 E
Female 1.99 0.97 0.84 0.85 8.68 0.67 1.84 1.76 i
n=11 +.08 +11 +.09 +.10 +.95 +.08  +926  +.38 i
0.03 Male  2.17 1.13 1.38 1.41 17.33 111 251 230 ‘
gskg/day n=10 +.09 +.16 +.13 +.14 +2.15 +.27 *.23 +.20 E‘
Female 2.04 0.93 0.91  0.93 8.95 0.67 1.80  1.60 ,
n=12 +.06 +08 +.06 +.07 +.78 +12  +28  +.18 _E
2.5 Male 2.09 1.35 1.22 1.27 17.45 0.84 225 211 ';
g/kgsday n=7 +.10 +.10 +,12 +.15 +1.64 +11 +19  +.31 E:
Female 1.99 0.93 0.84 0.87 9.77 0.64 1.80 1.43 ¢
n=11 +.05 +.14 +.09 +.12 +1.66 +15  +.28  +.23 ’E
5.0 Male 2.11 1.35 1.30 1.34 16.81 0.89 2.18  1.86 *‘c
gs/kgiday n=6  +13 +11 +.17 +.15 +2.49 +12  +18  +30
Female 1.96 1.03 0.85 0.87 9.48 0.73 1.79 1.62
n=10 +.08 +.09 +.06 +.05 +. 08 ) +.16 +.20

} &
-
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Table 7 Summary of histological examination of Wistar rat treated subchronically

with turmeric

Organ/Indication Control 0.03 gs/kgrsday 2.5 gr/kgsday 5.0 grkgsday

(Rats) (Rats) (Rats) (Rats)
KIDNEY
- focal calcification of renal medulla 5 9 10 8
- old hemorrhage - - 3 3
- focal chronic pyelonephritis - - - 1
- acute tubular necrosis 1 - - 1
LIVER
- focal mild fatty change - 2 - -
- fatty change - “ - 1
LUNG
- interstitial fibrous - - - 1
THYROID GLAND
- immature = = = 1
OVARY
- absence of oogenesis 2 & = =

No remarkable lesion in various organs, brain, esophagus, heart, pancreas, spleen,

stomach, intestines and testis.
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ABSTRACT

The 50% ethanolic extract of Cassia alata s leaf produced no acute toxicity in mice
when given orally at the dose of 15 grkg . LDmJ of the extract in mice was more then 15 g/kg
when administered either by p.o. or s.c. but was 8.03 g/kg when given i.p. Chronic toxicity of
the leaf powder at 0.03, 0.15 and 0.75 gs/kgsday was investigated for 6 months in 240 Wistar
rats divided into four groups, 60 rats (males 30, females 30) in each group. Body weight, food
consumption, hematology, blood chemistry, visceral organs both gross and histopathological
changes were determined. No evidence of abnormalities has been observed.

Key words: Toxicity, Cassia alata
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CHRONIC TOXICITY IN RAT - Cassia alata

BODY WEIGHT VS TIME {n = %0 / GROUP)
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ABSTRACT

Orthosiphon aristatus Mig. has been used in combination with modemn drugs for the
treatment of urinary stone discases. However, currently available toxicological data of this
herb are not complete. Therefore, chronic toxicity study of O. aristatus Miq. was performed in
120 Wistar rats. The animals were divided into four groups: the treatment groups received
infusion of the plant at the doses of 0.9, 9.0 and 18.0 g/kg/day and the control group received
water 5 days/week for 6 months. There was no difference in growth and food consumption
between groups throughout the study. Clinical signs revealed no abnormalities. Platelet num-

ber increased at the dose of 18.0 grkgsday (P<0.05). Serum sodium levels decreased in all
treatment groups (P<0.05). Histopathological findings showed no evidence of lesions related

to the drug toxicity.

Key words : Orthosiphon aristatus Miq., Toxicity.
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Final body weight (g)

Food consumption (g/rat/day)

Dose of

O. aristatus Mean + SD 9% Difference Mean + SD % Difference
g/kgsday) n/sex from control from control

Control 12 M 484.7 + 48.2 NS 18.9 + 2.5 NS

0.9 16 M 506.3 + 45.2 NS 4.1 19.0 + 3.2 NS 0.5

9.0 12 M 5303 + 68.3 NS 9.3 19.0 + 2.8 NS 0.5
18.0 12 M 531.1 +33.5 NS 9.5 19.8 + 2.9 NS 4.5

Control 12 F 3052+ 21.1 NS 13.0 + 2.3 NS

0.9 15 F 320.1 +38.2NS 4.9 13.3 + 2.1 NS 2.3

9.0 14 F 32756 + 24.1 NS 7ig 13.9 + 2.1 NS 6.5
18.0 14 F 326.6+27.4 NS 7.2 14.4 + 1.9 NS 9.7

NS = No significant difference (P>0.05)
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Hematocrit White blood cells Platelet
Dose of % x 10° cells/mm”® x 10° cells/mm’
Q. aristatus
(gs/kgrday) n/sex Mean + SD Mean + SD Mean + SD
Control 12 M 48.7 + 1.6 43.6 + 4.5 275.8 + 60.8
0.9 16 M 49.4 + 1.6 48.7 + 8.1 263.1 + 33.0
9.0 12 M 49.3 + 1.6 49.6 + 8.7 346.7 + 50.1
18.0 12 M 49.4 + 2.0 49,1 + 10.5 352.2 + 91.5%
Control 12 F 46.6 + 2.0 45.1 + 6.8 277.9 + 39.9
0.9 15 F 45.8 + 1.6 40.3 + 6.4 246.0 + 49.7
9.0 14 F 47.5 + 2.0 48.0 + 9.3 286.8 + 39.9
18.0 18 F 45.5 + 1.3 45.8 + B.3 345.0 + 49.7%

* gignificantly different from control (P<0.05)
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Dose of Q. aristatus (g/kg/day)
Parameters Control 0.9 9.0 18.0
n= 18 n=186 n =12 n=12

Mean + SD Mean + SD Mean + SD Mean + SD
Sodium (mmol /1) 158.9 + 3.1 151.4 + 1.8% 151.5 + 1.3% 151.2 + 1.3*
Potassium (mmol/1) 4.5 + 0.5 4.5 + 0.5 4.8 + 0.6 4.9 +0.5
ALP (usn 111.0 + 33.5 04.9 + 30.2 103.7 +27.9 110.2 + 28.3
SGOT (ush 148.6 + 22.4 157.0 + 48.4 135.2 + 36.8 129.5 + 13.2
SGPT (ush 19.2 + 4.2 20.1 + 3.9 19.9 +4.3  18.8 + 12,5
Cholesterol (mgos) 117.2 + 18.3 93.6 + 12.6* 90.7+ 23.4% 102.7+ 22.4
BUN (mgos) 23.0 + 3.5 23.5 + 3.2 26.8 + 2,5  26.2 + 3.0
Creatinine (mg) 1.4 + 0.1 1.3 + 0.1 1.4 + 0.1 1.3 + 0.1
Total protein  (g9%) 6.7 + 0.2 6.8 + 0.2 7.0 + 0.3% 7.1+ 0.2%
Albumin (g9%) 3.6 + 0.1 3.8 +0.3 4.1 +0.1% 4.1 +0.1%
Globulin (goe) 3.1+0.1 3.1 +04 2.9 + 0.3 3.0 + 0.2
Bilirubin (mgo) 1.0 + 0.1 1.0 + 0.1 1.0 + 0.1 1.0 + 0.1

* significantly different from control (P<0.05)
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Dose of O. aristatus (g/kg/day)

Parameters Control 0.9 9.0 18.0
n=12 n=15 n=14 n=14
Mean + SD  Mean + SD Mean + 8D Mean + SD
Sodium (mmols1) 168.9 + 6.9 154.1 +5.0%  154.0 + 4.6* 153.2 + 2.2*
Potassium (mmol/1) 4.8 + 1.2 3.9 + 0.5% 5.1 + 1.0 4.0 + 0.37
ALP (UM 50.2 + 12.9 48.8 + 11.1 56.6 + 16.3 65.7 + 24.7
SGOT (us1) 162.8 + 42.8 132.9 + 16.9 149.1 + 30.2 133.5+28.5
SGPT (us1) 29.6 + 7.4 19.4 + 3.8 18.6 + 7.8 224+ 7.2
Cholesterol (mg%) 102.6 + 17.8 109.9 + 18.8 95.5 + 8.5 100.8+ 26.2
BUN (mg%) 23.7 + 2.0 24.9 + 3.6 24.4 + 3.1 26.9 + 3.8
Creatinine (mg%) 1.3 + 0.1 1.1+ 0.2 1.4 + 0.1 1.4 + 0.1
Total protein ~ (g%) 7.2 + 0.3 7.1+ 0.3 7.5 + 0.8 7.4 + 04
Albumin (g9) 4.2 + 0.2 4.1+ 0.2 4.6 + 0.2% 4.5+ 0.5
Globulin (g9v) 2.0 + 0.8 2.0 + 0.2 2.9 + 0.2 2.0 + 0.4
Bilirubin (mg) 1.0 + 0.1 1.0 + 0.1 1.0 + 0.1 1.0 + 0.1

* significantly different from control (P<0.05)
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Dose of O. aristatus (g/kg/day)

Control 0.9 9.0 18.0

n=12 n=16 n=12 n=12
Organs Mean + SD Mean + SD Mean + SD Mean + SD
Brain 0.43 + 0.04 0.43 + 0.04 0.41 + 0.04 0.41 + 0.05
Heart 0.30 + 0.03 0.29 + 0.03 0.28 + 0.02 0.29 + 0.03
Lung 0.39 + 0.07 0.41 + 0.06 0.39 + 0.02 0.42 + 0.09
Liver 3.38 + 0.09 3.08 + 0.38% 3.20 + 0.17 3.39 + 0.21
Spleen 0.19 + 0.02 0.20 + 0.02 0.19 + 0.03 0.18 + 0.02
Rt.Kidney 0.29 + 0.02 0.28 + 0.01 0.28 + 0.03 0.29 + 0.03
Lt.Kidney 0.29 + 0.03 0.27 + 0.03 0.26 + 0.02 0.29 + 0.02
Stomach 0.45 + 0.02 0.46 + 0.05 0.42 + 0.05 0.49 + 0.03
= significantly different from control (P<0.05)
MIadl 6 WMINeSEE@NME (n33/ANMINAS 100 A3 VBIHYU WA Y
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Dose of O. aristatus (g/kg/day)

Control 0.9 9.0 18.0

n=12 n=15 n=14 n= 14
Organs Mean + SD Mean + SD Mean + SD Mean + SD
Brain 0.66 + 0.04 0.62 + 0.07 0.60 + 0.07* 0.61 + 0.01*
Heart 0.31 + 0.03 0.31 + 0.02 0.30 + 0.02 0.30 + 0.03
Lung 0.49 + 0.08 0.45 + 0.01 0.44 + 0.05 0.43 + 0.05
Liver 3.36 + 0.53 3.15 + 0.29 3.42 + 0.32 3.24 + 0.36%
Spleen 0.26 + 0.03 0.22 + 0.02* 0.22 + 0.02* 0.22 + 0.03*
Rt.Kindney 0.30 + 0.03 0.28 + 0.03 0.28 + 0.06 0.28 + 0.02
Lt.Kindney 0.37 + 0.07 0.26 + 0.02 0.26 + 0.03 0.28 + 0.02
Stomach 0.55 + 0.05 0.53 + 0.01 0.53 + 0.08 0.55 + 0.09

* significantly different from control (P<o0.05)
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Male Female
Site and Dose of
Lesions O.aristatus control 0.9 9.0  18.0 Control 0.9 9.0 18.0
gr/kgrday
Liver
- Faity change 0/12 1/16 1/12 38/12 0/12 0/15 0/14 0/14
(mild degree) (6.29%) (8.3%) (25%)
Heart
- Focal myocarditis 5/12 2/16 3/12 1/12 0/12 0/16 0/14 0718
(41.6%) (12.5%) (25%) (8.3%)
Kidney
- Nephrocalcinosis 0/12 0/16 0/12 0/12 1/12 2/15 2/14  3/14
(8.3%) (13.3%) (7.1%) (21.4%)
- Hydronephrosis 2/12 0/16 0/12 3/12 1/12 2/16 1/14 0/14
(16.7%) (259%) (8.3%) (13.3%) (7.1%)
- Chronic pyelonep- 0/12 0/16 0/12 0/12 0/12 1/15 1/14 1/14
hritis (6.79) (7.19) (7.1%)
o130 Tafigdnoniy  wudlifinasuniudesdn

nnsAnEANEesvemMgIvuIA
wnluyenifuna e weu lasilousinng
0.9, 0.0 Uiz 18.0 AFU/Alandu AU Weyniay
1, 10 4@z 20 wiwesunaflFluaut® vie
aedly 11.25, 112.5, UAT 225 WA
1¥snnauldlsatialunela (0.08 ndusAlansi/
AN Wy Hq]’"mmmm“lﬂﬁNaﬂ’m}"’qﬁanﬂ
mssadvlauazn1siusmisveanyd
biiAeensAatndlas vynjunaaaseil
gunmuazngAnssutludndmiud s numy

NRUAILAN  HAVDIMAIHUIAULIABAINI

TasSauazsuudndesun waduldsaiin
MNe 18.0 ndu/Rlansu/Su Swavilviuau
a 7] o v v o ar
indadoaveanynideamminiuetaiivdinny
4 -3 wed o =3 Pl n\‘!i
g ldliinuniadeags o1vdisan
nnmsanasmhisuvema muIauNIlas
e L (17) S = '
rosmarinic acid BIUHIINITANEIALITT
wr élcl n' 3 =3 = - -,
MtiramivInnundadeadass lunszualania
(free circulating platelets)"® @aunsiven
urivyluvinags 225 vhwasnnaildluau 019
v lvdamaanaldsy rosmarinic acid lu

e o wra = A =
vinaninamliannundaienlunszualaia

} &

.t

s

fnFaTIAIuaNUUIA LI

=

«157! ) -



2

sy

pan1saamI M ilmeinaguai
veanyynnguleud SGOT, SGPT, ALP, Total
protein, Albumin, Globulin unz Total bilirubin
W gufiaussonwlumsvianlndlld
W BaNINW Ezﬁuﬁ%ﬂﬂsﬁusmuaza"aﬁaiﬁuﬁq&
Tuetaditoddylumymagitnnen 0.0 ua
18.0 n3u/Alansu/Au e1niilosnineme
vinawnluunadina v livyilamazuin
Fususnaihhiiianznan  dniuanudy
fuvasllsauluieniafiutumszd relative
water deficiency f1 BUN uaz Creatinine 1ta@3
Tiduladvvesdeoonldamulnd szavla
iamaeseanglumizndidonFoudeudungy
ARy seaudilmdenlumyndunaasianas
inﬂﬂzjummuae}wﬁﬁ'ae?m"ruuﬁguawa{imm
nanghmnaudusduilaan: dniuetn
vinlilsideudesugndusenmluthifaaiae
iy udniigunadeyamivayuilesnn’ly
Tafufaanzvemymnanamanuduiuyes
Tasidsuuazdooum g seaudsulluna@oun
anaatedaisdAgmmzluyiwadungy 0.9
waz 18.0 niu/Alandu Aniuervdlossin
variations Wuaaideniludianlasland
vinlumad mswasumlasanyduduves
Tuna@ealudsyll&uansdanisaldsunlas
voulfunalluaaidounamualusianie luau
wunnelunaFoumlu@onasnuszauds
Tuaai@oniiosnin 3.5 mmol/l uazwueIns
ndwilosounsuiientms moladuinuas
Sldifusuma®™® yalunisfineiasei hiwy
oimamaillunynaaoenguaindan

WBR1IATIINITANUITINYIVO

=" . iwab

) = - ¥
oimzmelu (@590 7) wunensaniwd1ag
et 1 ; o - ﬁl ar -
gage il dnfanisn/asuunlaauu iy (fatty
change) luvymagngunaasauaszdnulliy
a X S} srar ' - '
AN aeflaTy  drulumendieliwy
w y = |7 &
anwaez fatty change fiasiawuasatiwuiiy
tgangeauLin (focal) lunsza1ema lobules Uo4
ar ar s " P v - ¥
du 9031 mild degree Faluguussaufavy
J " ﬂ?' ) ) . s ar X ar ar
fztsyeniluiivdedy ndwidlerlasniey

" i | '
uuviilumdeny (Focal myocarditis) Miwly
uandafulumywagnInguaIuguuazngu

- &y .

naasaznsIsanmwidnlngiamannms
-y ‘Y - J "
e nmsanazneuveundounadeulusiola
(nephrocalcinosis) wuldlulavesnymsiily

' - o wr wr wr
Nngu lasiiameierdesiuemis uazdn
= -~ -l o af
{fuanufedndnineaiioninony (age-related

- -~ d Jd L, =
disease)yliavitiniiguansgalumymeaiionats
™ naglalianes (hydronephrosis) W
w & y ] o
Tanalumynguaruguuazngunaasatnings &

- ¥, " -
WeIs AN WL Lo MEIAATLDIATUEITNTIA I
s o o a’l " =4 o '
Vil Iams Aaud o B 61 wWesidud e
= e = w [ (o -
uiasasdhinsu® manisasanaganes
Inmerinunsail dalienvasllaimahivuia

wam iR an il uny
agll
-2 - -3’ -t 24

VINMSANYVINYIFTOTIVOIN A IMUIA
wlasIsioumunvyuiluving 0.9, 9.0 uas
18.0 AFN/AIANTN /U HIDWOUIINY 11.25 ,
112.5 Hae 225 whveavnai i nuauldlsails
fadenuuiy ¢ wou  uamaliiiun vah

= @ o w1 2
wautu lilumlddndsznouvesdon

- ' o
wavuulasllnnnguaiuguie dnuwunda

- & 4 ooy wr o '
Lﬁamwmu‘wmﬂm 18.0 nmmian‘mnu fl



= as ) & wendl] geas
vosllsiugy daydugeiulumsdiledsun 9.0
uaz 18.0 nau/ilaniu/ Ay uaz lmdoudesu
aaavoiiismAylunnuan uenainiida
wyinhminayoauaziuanalumpwidon
Iasue wdhmsnildihmsnuludad

o 5r Ay wd oo ¥ ar
nageafam  ToyanldsuuzldAuiiniiy
dssmusmgivuraunilunainudeiiies
anilnansznuaagaduosdianlaslaiuay
TNIUNEAIIEA AIUUAITUMIATINADANI

a a - = = e

TafiningweziundimemanuAalndfien

- 4’ i L B
inadulEznhamslfevdimunaun

DALLYTDEY

HIT890U0UAN L1N0nA nTFauiad
wmhdhenaasand@auaznagouniuilaaans
sz ndupluazannemildly
MInaass  weagn  Nyswats  Wanhde
wgausani neadvsuazWannayulus lunis
domn uazasmasvayulns Aldlunimaeasa
weiwndauiln wugIAnIna Mmalymensinen
AuzUNNEMIEAd IFINEILIA UNINeIde
unsunsilsa Avivanaaevaladiiobo
alafuana

VoIvyYnaasl  Lazurgnya

disgingiruaiuinemaaimsuwnd (a1
ayulus) Ninganasa udluuasliduuzily

RRETRIT TR RTIN RN

19Na1591484

1. MAIBUNFINING AnzndrAIans
UMANDEBNTAD. 2534, UILALHAAN AN
IV, AULNABAITAT UHIINYIAVUTAA.
AFIIMWLYIUAT. I 22, 308.

2. Perry, LM. And Metzger, J. 1880. Medical

plant of East and Southeast Asia : attributed
properties and uses. The MIT Press. London.
p. 190-191.

3. dananlsaFouemmsunulunug d1inda
wiziawu. 2510, Usznagsingmeino(ma
a0a) InfuiomaIne ngamwuvinuas vith 4s.
4. guitoyaayulns  amzindyeand
wmingdeuiea. Mldduayulng by 2
H3INNAMIRUN NPMWLNIUAT. W 204-206.
5. oz doatu uaz nqug YauTewns. o507,
mildayuwslulsnszuuifamaz, nsemayls
8(8): 7-19.

6. TUA FIWIA uaze MW TITUANE. 2514.
nenumsinyiieliyginmmaafiiuda
AMZUWVEFARS A3TBWOINE UM1INedY
uHaa.

7. Takumori, F. and Yoshisuke, T. 1972. [so-
lation of myoinositol Kumis Kutjing.
Yakugaku Zasshi 92(8) : 1060-1. through
Chemical Abstract 77 : 156304 ¢ (1972).

8. Department of Medical Sciences, Ministry
of Public Health 1990. Manual for cultivation
production and utilization of herbal medicines
in primary health care. The War Veterans Org.
Press. Bangkok. P. 99-101.

0. w3 intfoy azdseAad il 2534, wa
YDINA MU AL DT ALVDIN 3T TG d4
i3 nazEuEINsInenguTINAIveInanly
Haenizuesnulnd vavisnemgmaunnd 74(e)
1 319-320.

10. wudseind e2s27 nswaneieaas
MIUNNg NIENTNAITI VY. Wil 189.

11. 478 NUNTEAN  UAzANE 2533, WHING

d159!'.“ _



VIHANUIAUND NTANTINTTING 12 & 63-
69,

12. Martin, E.W., Cook, E.F., Leuallen, E.E.,
Osol, A. Tice, L.F. and Van Meter, C.T. eds.
1961. Remington 's Practice of Pharmacy.
Mack Publishing Company. Pennsylvania. p.
24.

13. novdvouaswannayulns navinomand
MG N3ENTNAIDITUY. 2533, anulws
fuunsusw. viinmadueusiveudia sarva.
NFUMNUIUAT. NI 174.

14, MAIYUANNGUEN AmzmaianIuwng
ymiinuideuiing. 2529. nandiAzvuaz
Ujianiaaindiin. widwdn1aAnd
NIUNWUNMIUAT. M 121-122, 128-130, 134~
138, 143-144, 162-163, 240-243, 250-251.
15. Bowers, G.N., Mc Comb, Jr. and R.B.
1975. Measurement of Total Alkaline Phos-
phatase Activity in Human Serum. Clin. Chem.
21 (13) : 1988-1995.

16. Henry, R.J., Chiamori, N., Golub, O.].
and Berkman, S. 1960. Revised spectropho-
tometric methods for the determination of
Glutamic Oxalacetic Transaminase, Glutamic
Pyruvic Transaminase and Lactic Acid De-
hydrogenase. Am. J. Clin. Pathol. of 34(4) :
381-308.

17.  Sumaryono W., Proksch P, Wray V.,
Witte L., and Hartman T. 1891. Qualitative
and Quantitative Analysis of the Phenolic
Constituents from Orthosiphon aristatus, Planta
Med. 57 : 176-180.

18. Bult H., Herman A.G. and Rampart M.

- ’ %150}

1985. Modification of endotoxin-induced
haemodynamic and haematological changes in
rabbit by methylprednisolone, F (ab’) 2 frag-
ments and rosmarinic acid. Br. J. Pharmacol.
84(2) : 317-327.

=) =) s

19. Ina 319 wasnunuo yilye 2525,
inflndiin. Auindafidos Ao aaieTL-
WO YHINBIATNTAD AFUNAUHIUAT. AL
286-292.

20. AUSUWNEFNAASHINYNILE UH1INT1AY
uHian 2529. WBINaaiin. TAuiEounia
NNMNUMIUAT. WD 178,

21. Thomas, C. 1984. Myocarditis. In : Rich-
ter, G.W., eds. Sandritter’s color atlas and text
book of histophathology 'J‘m ed. Year book
medical publishers, Inc. Chicago. p. 69.

22. Kohn, D.F. and Barthold, S.W. 1984. Bi-
Fox, 1.G.,

Cohen, B.J. and Loew, F.M., eds. Laboratory

ology and diseases of rats. In :

Animal Medicine. Academic Press Inc. Or-
lando p. 118-1189.

23. Burton, D.S., Maronpot, R.R. and Howard
IIT, F.L. 1979. Frequency of Hydronephrosis
in Wistar Rats. Laboratory Animal Science

20 (5) . 642-644.



L5

Bwag

DAUaIWaDIAav

L

=

a-mu



2
S
S
W
<




eI ayulnsasans
(untlanzaygam)

Usadl wIAREIS ¥, uuid oaadve *, Wi shuwil ¥ uaz Usidl duniys
* peditunaziannayulns nsuinsmaainsuwnd

¥ paawen3Inenadiin  nsuineansmsuwng

UNAAED

nuplunassnlsznoudoayulus 3 sliefie NnRayam@uas NNFING uazimdzAIu
Tushnaniisns muwduaag U ez Nag YToLaH) MANSANETREREUNALUBENTANA I8 50%
wsmea vasayumsiidudsauvosunilunasiashmyiudnswud esadaeagamas
upadiaWimathn nasdasl@fved 1 LD wisushmegudaniiil es.2 uas 17.8 n./nn. eud el
dnmsaiadsAmuasnsatadmgdohimahmdeiadildfmi daLD, innnd 40 asan. 90
msfnnfivnaiwdassnirlunusnaiaasayga@vishmamatheduneg luggynn)
Fulyznouunnuayamaaun 12 dw nndimg 4 d1u uanonasfn s dau Tumynnilgiams
Tauilouenhanna o.36, 2.88, wax 22.04 n./An./AU Hhiszeenan 10 W viseAaih 1, 8 uaz 64 v
vosnneiFunmuiThrngliaoanannguildsundnseiyAulaazmmalafianndesinlanie
asnnufiadesn miwnundaden liuandminnguaiuge dudmaiunivemmyun
nanguitldsuemuhiimaiediugainiindguamuguedsitisdhdgnmsanawesanwnnmeuen
Y0I0ITAN 9 UAZANITINY 1UOIAL waehivummRaUnaniRetumnesEasiitlanemgg

negon : o, ada

Abstract :

Trisan, a Thai traditional medicine, is composed of three constituents, namely Plum-
bago indiga, Piper sarmentosum and Piper sp. locally called Sa-Karn, at different ratios based
on traditional diagnosis of patients. Pitta formula of Trisan, used for the enhancement of the
fire element in winter, consists of 12 parts of Plumbago indica, 4 part of Piper sarmentosum
and & parts of Piper sp. Acute toxicity study of 50% ethanolic extract of each plant in mice
showed that LDSG of Plumbago indica when given orazlly (p.o.) and subcutaneously (s.c.)
were 23.8 and 17.8 g of crude drug/kg of body weight (g/kg), respectively. For both Piper
sarmentosum and Piper sp., the LDS{J were more than 40 g / kg p.o. and s.c. In subacute
toxicity study of water extract of Pitta formula of Trisan in Wistar rats, the extract was given
orally for 10 days at the doses of 0.36, 2.88 and 23.04 g /kg / day, equivalent to, 1, 8 and 64

folds of therapeutic dose, respectively. It was found that the growth rate and hematological
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parameters, i.e. hematocrits, white blood cell and platelet counts of both male and female rats

were not different from those of the controls. Blood chemistry evaluation showed that serum

creatinine levels of all Trisan treated groups were significantly higher than that of control

group. Gross pathological examination of internal organs and histopathological examination

of livers and kidneys showed no abnormalities that could be due to Trisan.

Key words Traditional medicine, toxicity
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ABSTRACT

Guava leaf is traditionally used as an antidiarrheal drug. Since toxicological data have
not been reported, acute toxicity study in mice and chronic toxicity study in rats were per-
formed. In acute toxicity study, LDEU of water extract of guava leaves given orally in mice
was more than 20.0 g/kg.

For chronic toxicity study, 128 rats of both sexes were divided into four groups. The
control group received distilled water orally and the three treatment groups received the
extract of guava leaves at the dose of 0.2, 2.0 and 20,0 g/kgsday (cquivalent to 1, 10 and 100
times of usual therapeutic dose for the treatment of diarrhea) for 6 months. Body weight gains
of male rats in all guava-treated groups were significantly lower than that of the control group
while there was no difference in food consumption among all groups. Behavior and symptom
were normal. There were significant increase (P<0,05) in WBC, ALP, SGPT levels and serum
level of BUN in male rats whereas serum sodium and cholesterol levels were reduced (P<0.05)
indicating signs of hepatotoxicity. In guava-treated female rats, however, serum sodium,
potassium and albumin levels were significantly increased (P<0.05) whereas platelets and
serum globulin levels were significantly decreased. In male rats, liver weights and spleen
weights of the treated groups were increased significantly (P<0.05). Histopathological
determinations showed mild degree of fatty change and hydronephrosis in both control and
treated groups of male rats but nephrocalcinosis and chronic pyelonephritis were observed in
some guava-treated female rats.

The results of this toxicity study suggested that for the safe use of guava leaves as an
antidiarrheal drug, the recommended dose and duration of treatment should not be exceeded.

Key words : Psidium guajava Linn., Toxicity.
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NOVABIOMEDICAL, USA) 1owlaaf 3 aiia
fi@ Alkaline phosphatase (ALP) Tns3was

Bowers wazamz"

, Glutamic oxalacetic
transaminase (SGOT) uaz Glutamic pyruvic
transaminase (SGPT) la®3%uaa Henry uaz
A" | Total cholesterol 1ag3% Enzymatic
reaction, BUN Ing35 Diacetylmonoxime,

Creatinine 1a873% Jaffe’s reaction, TlsAnsiu

» i
-4 siwub

1935 Biuret, dayfiu 1435 Dye binding
BCG, Tnaydu Tdanmavindvesdayiiu aan
PInmuoalilsausy

NN s Tugas e
wosinsfiveadiulddvanildr  (Gross
lesions) vesaduzmsluldud aues wala ea
Na0AAY AOUTIIOEE MADABINIT NIZIWNE
0113 Al dudeu M ld e 5w nszwelaane
54 umgn uazdume Tasdinisonan shunis
Ui e & dnwozdn dnwoewihdauas
aaFlsznan (Texture) vodaienz Fiwain
878721 9 uaziivaienzlu 10% Phosphate
buffer formalin 1 lriuvuiunsissoualad
ieidemagameiniamans Weasaamaga
winFInnlaenesunndgidemng)

Msdnnzvdoyaldadfidawssonn ms
nadouauuAgIuld one-way ANOVA uaz
iWisuifisuimas Tae3s Duncan s New Mul-

tiple Range Test il p<0.05

Wa
NsNAdB LAY IRELNAY
nuilidnngeimsivlag dielians
analurfimathnvydudng snevesmsana
Turlshitvinlinydudnsanedasas so (LD, ) w1
A 20 ./,
mMsnadeufinfEess
Wasian1TRsyAulanazMIiueIns
VBINLUTD (MWl 1, 2 azeTIR 1) afiawy
i ldfuasanaludsinu 6 wou wuinh
wiind@ AL (body weight gain) YoIHY
wmengulasue 2.0 wug 20.0 n./nn./Au
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Dasé of Body weight gain (g) Food consumption (g/rat/day)
P. guajava | n/sex
(g/kg/day) Mean + SD | %Difference| Mean + SD 9 Difference
from control from control
0 18 M | 484.2 + 73.9 20.6 + 1.0
0.2 16 M | 463.9 + 63.8 -0.1 20.6 + 1.0 0.0
2.0 16 M | 411.0 + 33.6 -11.5* 19.3 + 1.2 -6.3
20.0 10 M | 393.2 +44.9 -16.3* 18.5 + 1.8 -10.2
0 i F | 181.5 + 36.8 134 + 1.3
0.2 14 F | 170.8 + 29.2 -5.9 13.2 + 1.2 -1.5
2.0 13 F | 160.7 + 21.7 -11.5 13.0 + 1.4 -3.0
20.0 185K 167.5 + 30.5 -7.8 13.3 + 1.1 -0.7

M = Male, F = Female

* significantly different from control (P<0.05)

o a - iy s o & -
aedl 2 wanmalafindngvesmyrnnlasumsanalursany 6 1neu

Ko o Hematocrit White blood cells Platelet
F.gunjave | mzse % X 10° cells/mm’ X 10" cells/mm*
(g/kgsday)
0 16 M 49.2 + 1.8 33.9 + 5.1 21.4 + 2.8
0.2 16 M 48.6 + 2.2 37.9 + 84 22.1 + 3.5
2.0 16 M 48.7 + 1.8 36.8 + 4.8 29.3+ 2.0
20.0 10 M 49.1 + 1.4 43.0 + 9.4* 3153 1, 0 e
0 15 F 44.7 + 2.4 28.5 + 6.9 26.2 + 2.9
0.2 14 F 45.1 + 1.3 3L4 + 7.6 22.1 + 3.1%
2.0 13 F 44.6 + 2.1 31.5 + 8.3 19.6 + 2.4%
20.0 15 F 58+ 1.1 31.9 + 5.6 20.8 + 2.1*

The results are expressed as Mean + SD

* significantly different from control (P<0.05)

o
~a

& Fnvel

==
A RN AR

181 ‘F ._"'



o = =) vy wur w s 2
G3HaN 3 Naﬂ13‘]§3lﬂm‘uaﬂﬂhl'ln']!?iﬂﬂﬂ‘flﬂ’iﬂﬂ'lﬁﬂﬂﬂnlﬂﬁl'ﬂu—lu 6 Rau

Dose of P. guajava (gs/kgsday)

Parameters 0 0.2 2.0 20.0

n=16 n=16 n=16 n=10
Sodium (mmol/1)| 151.5 + 1.5 160.3 + 1.3* 150.2 + 1.5* | 150.2 + 1.1%*
Potassium  (mmol/1)| 5.3 + 0.8 5.6 + 0.6 5.2 + 0.7 5.8 + 0.6
ALP (ursh 38.7 + 11.3 D8.6 + 20.6% 97.2 + 18.6% | 96.7 + 29.3*
SGOT (urh 102.7 + 16.1 102.7 + 21.9 104.7 + 22.4 | 111.6 + 23.7
SGPT (Us1) 16.0 + 6.1 22.2 + 7.0* 22.4 + 8.2% 23.0 + 5.0%
Cholesterol  (mgge) 08.2 + 30.6 95.7 + 20.2 88.2 + 10.8 73.1 + 16.1%
BUN (mg%) 19.2 + 2.8 21.6 + 2.0* 23.9 + 2.0% Bl + 2:9%
Creatinine  (mg%) 1.3 + 0.2 1.1 + 0.2% 1.3 + 0.2 1.2 + 0.1
Total Protein (g9 ) 6.8 + 0.3 6.6 + 0.3% 6.7 + 0.1 6.8 + 0.3
Albumin (g9%) 3.0 + 0.1 3.0 + 0.1 3.1 + 0.1* 3.0 + 0.1
Globulin (g9) 3.8 + 0.3 3.6 + 0.3* 3.5 +0.1* 3.8 + 0.2

The results are expressed as Mean + SD
* significantly different from control (P<0.05)
Ml 4 wameunivesmyummamiien g umaataludiinu 6 deu
Dose of P. guajava (gs/kgsday)
Parameters 0 0.2 2.0 20.0

n=15 n=14 n=13 n=13
Sodium (mmol/1) |149.9 + 1.1 150.5 + 1.1 150.0 + 1.3 151.8 + 1.1*
Potassium  (mmol/1) | 4.3 + 0.5 4.2 + 0.4 4.2 + 0.7 4.8 + 0.2*
ALP (Ush 59.6 + 31.5 76.1 + 30.0 61.8 + 20.5 55.7 + 15.0
SGOT (Urhy 102.3 + 26.6 91.8 + 16.3 111.8 + 33.0 | 101.1 + 31.4
SGPT (us1) 19.3 + 10.2 15.5 + 4.3 25.2 + 6.1* 21.1 + 4.7
Cholesterol  (mges) 96.4 + 16.6 102.1 + 21.1 09.5 + 23.5 95.1 + 25.7
BUN (mgo) 21.4 + 3.0 22.8 + 1.6 24.4 + 3.8* 22.2 + 2.6
Creatinine  (mg%) 1.8 +0.1 1.0 + 0.2* 1.1 + 0.2* 1.4 + 0.2
Total Protein (g9%) 7.4+ 0.2 7.0 + 0.4% 7.0 + 0.4* 7.2 + 0.7
Albumin (g9%) 3.3 + 0.2 3.7 + 0.2* 3.7 + 0.3* 3.8 + 0.3*
Globulin (g9%) 4.1 + 0.2 3.3 + 0.3* 3.2 + 0.3" 3.4 + 0.4*

The results are expressed as Mean + SD

= significantly different from control (P<0.05)
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Relative organ

weight

Dose of P.guajava (g/kg/day)

0 0.2 2.0 20.0

(g/100 g BW) n=186 n=186 n=18 n=10

Brain 0.36 % 0.04 0.36 + 0.04 0.38 + 0,02% 0.38 + £.03*
Heart 0.24 + 0.02 0.24 1 0.02 0.24 £ 0.02 0.25 + 0.02
Lung 0.85 ¢ 0,04 0.36 * 0.06 0.37 * 0.07 0.38 1 0.08
Liver 2.61 * 0,20 2.93 + 0.20% 2.96 % 0.17* 3.11 * 0,25*
Spleen 0.17 + 0.01 0.19 + 0.02* 0,18 % 0,02* 0.19 + 0.01%
Rt.Kidney 0.24 * 0.02 0.24 + 0.02 0.25 * 0.01 0.28 + 0.08*
Lt.Kidney 0.23 * 0.01 0.23 2 0.02 0.23 * 0.01 0.28 £ 0.02*
Stomach 0.39 * 0.03 0.41 + 0.05 0.40 * 0.083 0.44 * 0.04%

The results are expressed as Mean + SD

* signifocantly different frpm control ( P<0.05 }

o ¥ o e & wr g w Y s ow I M A\,lyq;
B34 8 WIRUABIRNZANWNT (NSU/ANHUNAT 100 DN ) ﬂlm‘n‘gmnlﬂﬁmﬂﬂ a3 [}

LY L3 -
misanalvlauiu 5 Hou

Relative organ

Dose of P.guajava (g/kgsday)

weight 0 0.2 2.0 2.0
(g/100 ¢ BW) n=15 n=14 n=13 n=13
Brain 0.63 + 0.07 0.65 + 0.07 0.66 * 0.06 0.63 + 0.07
Heart 0.29 + 0.03 0.30 + 0.03 0.30 1 0.02 0.29 £ 0.03
Lung 0.44 + 0,07 0.44 + 0.04 0.54 £ 0.08* 047 £ 0.06
Liver 2.98 1 0.26 3.08 & 0.64 2.87 £ 0.33 3.19 & 0,38
Spleen 0.25 + 0.04 0.24 + 0,03 0.25 + 0.03 0.25 + 0.03
ReKidney 0.29 + 0.03 0.30 4 0.03 0.30 £ 0.03 0.30 £ 0.04
Lt.Kidney 0.27 + 0.02 0.28 % 0.03 0.28 ¥ 0.02 0.28 + 0.03
Stomach 0.53 + 0.05 0.57 % 0.07 0.61 * D.08* 0.58 t 0.08

The results are expressed as Mean + SD

* signifncantly different frpm control ( P<0.05 )
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Dose of P.guajava {(g/kgsday)
) Male Female
Site
and lesions 0 0.2 2.0 20.0 0 0.2 2.0 20.0
Liver
- fatty change 5/16 | 7/16 | B/16 | 1/10 [ 1/15 1/14 | o013 | 0s13
(mild degree) (81.2%) | (45.796) ) (31.296) | (10.09) | (8.6%) (7.12)
Heart
- focal myocarditis | 3/16 |3/16 3716 | 0/10 | 0/15 0/14 | 0/13 | 0/13
(18.79) | (18.798) | (18.79%)
Kidney
- nephrocalcinosis 0/18 0/18 0/16 0/10 0/15% 1/14 1/13 4/13
(7.1%) | (7.5%) |(30.79%)
- hydronephrosis 2/16 2/16 | 1/18 1710 0/15 0s14 | 0/13 | 0/13
(1z.5%)]| (12.5%) | (6:2%) | (10.0%)
- chronic a/16 | o716 | 0r16 0/10 | 0/15 7/14 | 2713 | 8/13
pyelonephritis (7.196) | (15.39) | (28.096)

The results are expressed as the ratios of animals with pathological findings to the number of

animals in cach group and as the percentages of animals with pathelogical findings.
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ABSTRACT

Acute toxicity study of ethanolic extract of Chinacanthus nutans (Burm.f.) Lindau.
leaves in mice showed that the extract at the highest dose of 1.3 g/kg of body weight (gskg
BW) which is equivalent to 5.44 g/kg BW of dried powdered leaves given orally, subcutane-
ously or intraperitoneally, did not produce any sings of toxicity in the animals. Subchronic
toxicity study was performed in rats by giving the extract daily for 90 days at the oral doses
of 0.01, 0.1 and 1.0 grkg BW, equivalent to dried leaves 0.042, 0.42 and 4.18 gs/kg BW,
respectively. It was found that the body weights of male rats receiving 1.0 g/kg BW of the
extract were significantly lower than those of the control group (p<0.05) whereas the food

consumptions of the control groups and the extract-treated groups were not different. Hema-

NIaEnIINIMaAinaunng 2538, 37 (4) © 323-338
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tological and blood chemistry studies indicated that platelet counts of the animals of both

sexes receiving 1.0 g/kg BW of the extract were significantly higher than the control group

(p<0.05) and all extract - treated groups had creatinine levels lower than the control group (p<0.05).

However, histopathological examination of internal organs did not show any abnormalities that

could be due to the effect of the extract.
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Abstract

Benjakul, a Thai traditional medicine, is composed of five constituents, namely Zingiber
officinale thizomes, Piper retrofractum fruits, Plumbago indica root, Piper sarmentosum and
Piper sp. locally called Sa-karn, at different ratios on traditional examination of patients.
Subacute toxicity study of Tosa Benjakul, wich is consisted of 10 parts of each herbs was
performed in wistar rats. The water extract was given orally for 10 days at doses of 0.75, 4.5,
and 27 g/kgsday, equivalent to 1, 6 and 36 folds of therapeutic dose, respectively. It was
found that the growth rate and food consumption of rats in high-dose groups were significantly

lower than control groups. White blood cell counts of some extract-treated groups were

Inowndwars , 2539 20 (1) : 39-51
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significantly lower than those of the control groups. Blood chemistry evaluation showed that

serum creatinine levels of female rats in all extract-treated groups and those of male rats

recetving extract at the doses of 0.75 and 4.5 g/kg/day were significantly lower than their

own controls. Gross pathological examination of internal organs and histopathological

examination of livers and kidneys showed no abnormalities that could be due to Benjakul.

Key words : Traditional medicine, Subacute Toxicity, Rat, Zinginber officinale, Piper retrofractum,

Plumbago indica, Piper sarmemtosum and Piper sp.
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Abstract

Trisan, a Thai traditional medicine, is composed of three constituents, namely Plum-
bago indica, Piper sarmentosurn and Piper sp. locally called Sa-Karn, at different ratios based
on traditional diagnosis of patients. Vata formula of Trisan, used for the enhancement of the
wind element in winter, consists of 4 parts of Plumbago indica, 8 parts of Piper sarmentosum
and 12 parts of Piper sp. Semha formular of Trisan, used for the enhancement of the water
clement in winter, consists of 8 parts of Plumbago indica, 12 parts of Piper sarmentosurn and
4 parts of Piper sp. In subacute toxicity study of water extract of Vata and Semha formula of
Trisan in Wistar rats, the extract was given orally for 10 days at the doses of 0.36, 2.88 and
28.04 g/kg/day, equivalent to 1, 8 and 64 folds of therapeutic dose respectively. It was found
that in some groups of animals treated with Trisan extracts, the levels of hematocrit, white
blood cells and platelets were significantly different from those of the controls. However,
these changes were within normal values. Even though blood chemistry evaluation showed
that serum creatinine levels and serum SGPT of all Trisan-treated groups were significantly
higher than that of the control groups, the increase were not dose-dependent. Gross pathological
examination of internal organs and histopathological examination of livers and kidneys showed
no abnormalities that could be due to Trisan.

Key words : Traditional medicine, Trisan, Vata formula, Semha formula, Toxicity, Rat, Plumbago

indica, Piper sarmentosum and Piper sp. (Sa-Karn).
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