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ABSTRACT

Effects of water extract of aloe vera on lead-induced neurotoxicity were investigated in sciatic
nerve isolated from rat. The mechanism on toxicity reduction by measuring activities of axonal en-
zymes, metabolism of myo-inositol in nerve, lead concentration in several organs and so on were
further examimed. In the lead-treated rats, the transport rate of axonal enzyme, such as acetyl cho-
linesterase and choline acetyltransferase, was reduced by from 50% to 30% respectively. Reduction
in myo-inositol concentration and Na*/K* ATPase activity were also observed in sciatic nerve from
lead-treated rat. However, the aloe extract administration significantly eliminated the impairment
and maintained myo-inositol concentration to about 85% of normal level. Also aloe extract promoted
the excretion rate of lead which is accumulated in blood, sciatic nerve and kidney. These results sug-
gest that lead-induced neurotoxicity was significantly reduced by administration of aloe extract and
the mechanism might be partly increase in kidney excretion rate of lead and parlty normalization of
Na“/K* ATPase activity which is critical factor in order to keep nerve maintaining normal myo-ino-
sitol level.

Keywords : aloe vera, lead, neurotoxicity. acetyl cholinesterase, Na'/K™ ATPase activity.
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Table 1. General characteristics of experimental animals

Al Y o] A3t el g Aesh] 9
ool 5 A ERAH 115
acetyl cholinesterase &2

dsh g peatel ol el sl ol d
].031,]. Lca‘L /\éaﬂ /(1 n]..r]o]] a}.a ] ] o{]
sto 4173 M ¥e) gha of w5 szmsm 913}
0;1 'H;q' ’glhj R HALO
o 2 T drkA FAT e AlEe) ws‘z}—z—
FA skl ot oA Ay FETE Abolol f2l4 9l
i3k RS g

2. Y20l & FFBO| acetylcholinesterase 0|5
20 0|XlE g8

upebr] o4k AR Ay ol A} a] Foial
vhehbiz 417 7)1 Al Al el a2 #eldl

Grovps  Body weight (gr) Water intake (ml//day/rat) Food intake (g/day/rat) Rectal temperature (‘C)
NC (9) 170+14 42.5%5.5 32.2+6.2 37.5+0.3
LT (3) 125+14* 38.5+6.5 28.2+6.5 36.6£0.5
AT1(9) 174+ 14** 37.5%+4.5 35.2+7.5 35.9+0.6
AT2(9) 170+14** 455+5.5 38.2+5.2 36.9£0.6

Each value represents mean®SE. The number of experimental animals are given in parenthesis. Aloe water ex-
tract was administered per oral for 3 days in the 12 hr after lead treatment. Control group was administered the
same volume of distilled water. NC; normal control group, LT: lead-treated group (10 mg/kg). AT1; lead and
aloe water extract (20 mg/kg)-treated group, AT2; lead and aloe water extract (200 mg/kg)-treated group.

* ¢ Significantly different from normal control group at p<0.05.

** : Significantly different from lead-treated group at p<0.05.

Table 2.
nerves of experimental animals

Effects of aloe water extract on acetylcholinesterase activitie and dry weights 12 hours after a tie in

Acetylcholinesterase (mmoles/kg dry wt./hr)

Dry weight (ug)

Groups

average . ) . 1 average . ) . 1
. lece lece . iece lece
pleces 4 & 3 plece P pieces 4 & 3 P P
A B C D E K

Accumulation rate
(nmoles/nerve/hr)

NC (8) 120110 160+09 4501 25 505+ 24 480130 560+35 204+13

LT (9) 121+11 154+11 281+ 13* 499+23 501+24 554+ 34 105414

AT1 (6) 115+12 164+13 370410"* 505420 488+ 22 570+ 36 1524:17**

AT2 (4) 123+11 170£05 410+25%*  510+22 495+ 22 57030 188+ 18**

Each value represents mean®SE. The number of experimental animals are given in parenthesis. Aloe water ex-
tract was administered per oral for 3 days in the 12 hr after lead treatment. Control group was administered the
same volume of distilled water. NC; normal control group, LT; lead-treated group(10 mg/kg), AT1; lead and aloe
water extract (20 mg/kg)-treated group. AT2; lead and aloe water extract (200 mg/kg)-treated group. Ac-

cumulation rate=F(C-A)+E(B-A).

* @ Significantly different from normal control group at p <0.05.

* @ Significantly different from lead-treated group at p <0.05.
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2k Feo] ohe} & FAdol )algt A)-E AA £ 200 mg/kg =& 20 mg/kgs FoI3k FHAad
2 Age] zlgs]s 9lS-& AAFsta ok Al&3t o] A9 olF &%yt A 90%7HA] FAdstE =
o v} A zlell olsto] A1 24%} FHel ZrAax AY 7A3g wodch ot Haksl Axr) Folgt a2
EFETS uMer R B FFES 200 mg/kg Fxd] vl&l3l= AUAE acetylcholinesterase &
32 20 mg/kg s FoIsksdel. 1 A 54 9 A BA Y Ao de] TR G &3} zelrt
sled ARl F40] o) Sxrb YA H= A oA 4}—“9— gl & 47} ek webr]
& Holw glow olzigh wiml /A A & 2 2|24 gholg §3le] FlE YR B FEE T
E2AS Hol Ao g et Alssted T A EE 2000 mg/kgﬁ} 2 mg/kgE Fo & 3} 7Hzt
F.49 choline acetyltransferase ©]5% %ol 9| 5.01+0.5 nmoles/nerve/hre} 2.50+0.2 nmoles/
= AR B 250 JgE As okt nerve/hr A3 & Agicl. o] A#AR AHojx *Z
Table 39} Al A1H wleizto] 5 W T4 cho- o7} cholineacetyltransferase L4 #Aodle ¥ %
lineacetyltransferase ©1% 4% A ¢ #Hx|7o] o EAE 7] v AoE A= o)Ak AY
Hakrol vlsted 30% A= Zasl AL st ek A dRol|l B FE2E0 & F5A4 A HHdE
01714 o} & 47} acetylcholinesterase &42] ©|% FrolAd oA A AR 5= 93-S Hvlsky o sHA
Z o w|sle] ZhAE|= n]go] A A 2L ol AT F AAaT e A =r AlskA] @& cho-
LR o F2 AAANY B2 AAAR T & lineacetyltransferase &4 848 Br}l {74 A4
47} o]%3h= £ Ffo]dll(acetylcholinesterase:20 Al Ao Azt Aldste] xF7HA 9] A
mm/day, cholineacetyltransferase:0.5 mm/day) 7] H Ao A] et 2o B 29 B A7}
ql g Zlo g Apm sl 7144 gzt A 23, dF, AUF 3 v E
FHsa ofgw AA "X"/H At 7|5l W=
3. U420l 8 FES0| cholineacetyltransferase Of A A S 2] W32 A 23],
S S0 0jxl= G&
weba] wh 5] sl R4S dAHOR a- 4. Q20| B F&8E0| o2 XS =0l 0|X|
cetylcholinesterase &4 &4 ZHaol ujg} e} = Y%
= YA Fatbe] AlsislA Huls AMMS E A Table 49l A A% vle} o] ALH AW H2] &
AHE S5 gl & 7t ek Algsle] o o] FA= T gler 53] €F 22 4HEF &
T4 A7 Bue] glis FETO 4R B & of wlgte] A AU FEE 10%] B33 2-&

Table 3. Effects of aloe water extract on cholineacetyltransferase activitie and dry weights 12 hours after a tie in
nerves of experimental animals

Acetylcholinesterase (mmoles/kg dry wt./hr) Dry weight (ug)
Groups average ) ) , 1 average . 9 oce 1
) ece ece ) iece iece
pleces 4 & 3 P P pieces 4 & 3 P P
A B C D E F
Accumulation rate
(nmoles/nerve/hr)
NC (8) 12.3+0.6 14.7+0.8 18.8+0.9 515+ 20 492+27 555435 4.791£0.5
LT (9) 12.9+0.6 14.5+05 16.5+0.5% 510420 52029 560t 25 3.29+0.3*

AT1 (6) 12.3£0.6 14.7+0.8 18.8+0.9%*  515+20 492+27 555+35  4.29%0.5**
AT2 (4) 12.9+0.6 14.5+0.5 17.5+0.5%* 510420 520+29 56025  4.79+0.3**

Each value represents mean+SE. The number of experimental animals are given in parenthesis. Aloe water ex-
tract was administered per oral for 3 days in the 12 hr after lead treatment. Control group was administered the
same volume of distilled water. NC; normal control group, LT; lead-treated group(10 mg/kg), AT1; lead and aloe
water extract (20 mg/kg)-treated group, AT2; lead and aloe water extract (200 mg/kg)-treated group. Ac-
cumulation rate=F(C-A)+E(B-A).

* 1 Significantly different from normal control group at p <0.05.

** . Significantly different from lead-treated group at p <0.05.

Korean Journal of Environmental Health Society, Vol. 22(3)



A study on the mechanism for reduction of lead-induced toxicity in nervous system by aloe vera 13
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Table 4. Effects of aloe water extract on lead con-
centration in several organs of experimental

animals
Group Sciatic Nerve Blood Serum Urea (ppm)
(ug/kg) (ppm)
NC (8) ND ND ND
LT (9) 54.9+3.6 0.21+£0.015 0.18+0.024
AT1 (6) 383%26*  0.09+0.015* 0.23+0.018*
AT2 (8) 339+1.6* 0.05+0.016* 0.34+0.025*

Each value represents mean*SE. The number of ex-
perimental animals are given in parenthesis. Aloe
water extract was administered per oral for 3 days
in the 12 hr before lead treatment. Control groups
were administered the same volume of distilled wat-
er. NC; normal control group, LT: lead-treated
group(10 mg/kg). AT1; lead(10 mg/kg) and aloe wat-
er extract {20 mg/kg)-treated group, lead(10 mg/kg)
and aloe water extract (200 mg/kg)-treated group.
ND : not detected
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ALHI0ll O|Xj= S&

o}, o] 7}—r—ﬂl glucose *]73 ’ﬁ%‘] o Ha3gtk o 31
742 ou A g3 #ade] 9l2w, sorbitol Al
el flgle] Hl&= B 7hadl shviird A7 =
A glucose thA} 014y o2 A7]= thA} AbE-olut,
EZ myo-inositolE A7 ZA W 53] ke
(d 3ol vale] 100 %) ZA) 8l %7" 2 A7
Ak 7)ol FFH QA A%E 3z 702 ¥k

ek

Ag AaelA of 5 gl5ze] wF M H e 2)sted A
7 AG 7)ol dod sl Ao s 2y ofe] 7}
2} AL Z glucose®} sorbitol FE4= W EHE wbx]|
st obat myo-inositol®l Fxuk @A A s
H AL 3 E 5o ddeh

Glucose (umale,/y wet wt.)
L]

0

NC(5) LT(6) ATI(6)  AT2(8)

Fig. 1. Effect of aloe water extract on glucose con-

centration in sciatic nerve isolated from Spra-
gue-Dawley rat.
Each value represents meant SE. The numb-
er of experimental animals are given in paren-
thesis. Aloe water extract was administered
per oral for 3 days in the 12 hr after lead
treatment. Control group was administered
the same volume of distilled water. NC; nor-
mal control group, LT, lead-treated group(10
mg/kg), AT1; lead and aloe water extract (20
mg/kg)-treated group, AT2; lead and aloe
water extract (200 mg/kg)-treated group.
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2. Effect of aloe water extract on sorhitol con-

centration in sciatic nerve isolated from
Sprague-Dawley rat.
Each value represents mean+SE. The
number of experimental amimals are given
in parenthesis. Aloe water extract was ad-
ministered per oral for 3 days in the 12 hr
after lead treatment. Control group was ad-
ministered the same volume of distilled wat -
er. NC: normal control group. LT: lead-
treated group(10 mg/kg). AT1; lead and
aloe  water extract (20 mg/kg)-treated
group, AT2; lead and aloe water extract (200
mg/kg)-treated group.

NC(6)  LT(8)  ATI(10) AT2(10)
3. Effect of aloe water extract on myvo-inositol
concentration in sciatic nerve isolated from
Sprague-Dawley rat.
Each value represents mean+SE. The numb-
er of experimental animals are given in paren-
thesis. Aloe water extract was administered
per oral for 3 days in the 12 hr after lead
treatment. Control group was administered
the same volume of distilled water. NC; nor-
mal control group, LT; lead-treated group(10
mg/kg), AT1; lead and aloe water extract (20
mg/kg)-treated group, AT2; lead and aloe wat-
er extract (200 mg/kg)-treated group.
* . Significantly different from normal con-
trol group at p <0.05.
* : Significantly different from lead-treated
group at p <0.05.
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Fig. 4. [u vivo effect of aloe water extract on Na™-K”
ATPase activity in sciatic nerve isolated from
Sprague-Dawley rats.

I<ach value represents mean®SE. The numb-
er of experimental animals are given in paren-
thesis. Aloe water extract was administered
per oral for 3 days in the 12 hr after lead
treatment. Control group was administered
the same volume of distilled water. NC; nor-
mal control group, LT; lead-treated group(10
mg/kg), AT1; lead and aloe water extract (20
mg/kg)-treated group. AT2; lead and aloe
water extract (200 mg/kg)-treated group.

* : Significantly different from normal con-
trol group at p <0.05.

¥ . Significantly different from lead-treated
group at p <0.05.
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Fig. 5. In vitro effect of aloe water extract on Na'-K’
ATPase activity in sciatic nerve isolated from
Sprague-Dawley rats.

Each value represents mean®SE. The number
of experimental animals are given in paren-
thesis. Aloe water extract was adminstered per
oral for 3 days before lead teatment by i vitvo.
Control group was administered the same
volume of distilled water. NC; normal control
group.,, LT4: lead-treated group (10™), LT5;
lead-treated group (10™), LTé; lead-treated
group (10™),

o =+ © Significantly different from normal con-
trol group at p <0.05.

** 1 Significantly different from lead-treated
group at p <0.05.
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