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Abstract: This experiment was carried out to investigate the influence of Aloe vera in the
pancreatic islets of streptozotocin diabetic mice. Experimental diabetes was induced in ICR mice
with a single injection of SZ(140mg/kg body weight, ip). The mice demonstrating hyperglyce-
mia 48 hours after SZ injection were treated for 16 days with Aloe vera(300, 800mg/kg).
Plasma glucose was measured, and for morphological studies of the islets specimens were stained
with hematoxylin-eosin and by immunocytochemical methods. Then we observed the mor-
phological changes of islets. Polymorphonuclear cells were infiltrated at the periphery of the
islets 48 hours after SZ injection in SZ-treated ICR mice, but no prominent WBC infiltration
was observed throughout the experiment. Blood glucose in mice treated with Aloe vera after
SZ injection was higher than that of SZ injected mice, and mononuclear cells were heavily
infiltrated at the islets 16 days after Aloe vera treatment(300mg/kg), and significant islets
infiltration of mononuclear cells was observed 30 days after Aloe vera treatment(800mg/kg).
Islets of ICR mice treated with Aloe vera after SZ injection showed severer insulitis, degran-
ulation and necrosis of B cells than those of SZ injected mice. These studies indicate that Aloe
vera in SZ injected mice increases vascular permeability and number of WBC in pancreatic

islets, and potentiates destruction of B cells by cell-mediated immune system.
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4 29l barbolin, emodin, acetylsalicylic acide] =&
] 2o Aloe verart €48 23 & QAA Gz B
B ok,

3 FRETE sarcoma 180¢] W@ HEBEAE 2
52319 32 Imanishi et al®2 aloctin A7} fibrosarcoma®
AAE At Rag v A

Ghannam et al*e alloxan¥fR v}$-2o] Alce vera
= Agdasdst oz sgoed &3 AL alloxan
R AEJNAE MES A7z dEdE FIHA
vtz 253t

A o FrtEe] & Aloe verart BERR A&
o g ¥ AT/ FAAAN T BEBH WRERE
E obd o] F3lod o] o AL streptozotocin(SZ) S
2 Adtd WRKS F2A7 ICRebf2el Aloe
veras %3t BEA L vdeve WIE RER
BER 2 BB LE W< peroxidase-antipe-
roxidase(PAP) & o] -&-3to A3}igd.

M " FE

XY 30~3Bgsl & 6~8F %9 ICR% itk wt
22 60ule] & caged 5ubE] ¥ F&3e HE2EH 3T
o APFez BE F AYEA 1572 AYHA (UL
2°C, 4% 55+10%) A3AQN F A A3}
o A@AZ & ArALA D)L & AhEA 43
sl & s

MBI L% | FEHIE aloe vera linne#} K (Vera Ins
Co, USA)=} streptozotocin(Sigma Chem Co S-0130)
& Agsg e REBYwE A4HET, SIFIAE,
SZ%o % aloe vera % Z(300mg/kg, 800mg/kg) o
2 2% & SZE 140mg kg2 citrate buffer(pH 4.5,
10mM)e] FA38A S84 230 F4552
A Ad 27 citrate buffer® SZ3+ 2 & &3Fo= e
A4 Bz Bdstg . =3 aloe verafyR-& SZF
o % 48470 A Bg AYAAA YT &

28 d4o2 AL FoTAE 300mg/ke,
Z o Fol = 800mg/kge FHrol £ AA 1Y
134 169 5¢ SAUNE A5 o349 oH(Table 1).

i 2 mESREEFSAES dARRNE A3
Heparin® &] & capillary tube(Ins Corp Glens Falls
NY 12801, USA)& vh-$29) BEBFERHE ot 0.2
mle] 4 & FHslgdon 1~247 A2 AR F
microhematocrit centrifuge(Fisher Scientific Model
335, USA)Z At438td 1,500rpme 2 1543%<F H4
2T F 43¢ Felalded R 4L FFA
74 —20°Cel 3 52 A5t .

mmE AE dEFEgd g3 A2AM wel F
Hultman®] O-Toluidinex: 2 2 spectrophotometer
(Beckman Model 65, USA)E A-£3ts Mg i
E 5 ot

FEERPY BE . vl $AE etherz wha A A
2 F A EEe H2%d Bouindd =AY o
£ ARG g5-AA3 L AA Sebd 2o F 5um F
A2 d4449¢ H4sld hematoxylin-eosin(H&E)
g4, wlodAzasha Wl peroxidase anti-peroxi-
dase(PAP)*qd 4} & A3 3} cf.

RAMBCRY o DG zsshy g of&
g 15} %) 2 & rabbit anti-human glucagon, insulin
(Dakopatts, USA)2 4 242+ 1:300, 120002 314
e Argstg e 2%} Al E4rt XS horsera-
dish peroxidase conjugated anti-rabbit IgG(Bio-yeda,
Israe) ¢ 1: 25002 3 Asld AL&3H4 = peroxidase
of Wg AAGL wg Ag Aoz e 3,3
diaminobenzidine 4 HCI(DAB) & AF&-8tg . A4 4t
22 wlxl AHL Mayer hematoxyline 2 ¥y a4 &
A A& F o] & chrome-glycerin jelly2 %-9lshed #
FHv| oz AAHA .

Table 1. Experimental design

Groups N,gicg f Profiles of dose adxlt?ior?itsirgtfion
Normal 10 Citrate buffer ip
SZ control 20 SZ(140mg/kg) ip
SZ+AVE 15 SZ(140mg/kg) + AVE(300mg/kg/day) ip
SZ+AVE 15 SZ(140mg/kg)+ AVE(800mg/kg/day) ip

A single dose of streptozotocin(140mg/kg) was injected, and the mice demonstrating hyperglycemia
after 48 hours were administrated Aloe vera extract(300, 800mg/kg) for 16 days.
SZ: streptozotocin. AVE: Aloe vera extract. ip: intraperitoneal injection.
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= A3 F7h8hg oH(169. 54422, 54mg/dl). SZH e *
%% Aloe vera(800mg/kg) Fo 7o miEge A
3 8] WAS 72F 2 2(170.72430. 48mg/d])
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mg/dl) 4% 32dA e ot Frhstg o151, 34+
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Fig 1. Serum glucose levels after administration
of aloe vera extract(AVE) in streptozotocin
(5Z) induced hyperglycemic mice. AVE was
administered after 48 hours of SZ injection.
Each value represents Mean+SD. *p<{0, 05,
**#p<(0.01 compared with SZ values, [:
Control, [ll: SZ(140mg/kg), £: SZ plus AVE
(300mg/kg), &' SZ plus AVE(800mg/kg).

WA BdYollz H9M 288y gy e PAPY
Aol A ol A3 $4¢ Insulin(B)A 2 BEAA
of T2t FAHA AYF4e wlen glucagon
(A Z= B 7 A o 9% 5-9 o} (Fig 4a, 4b).

SZFo] ¥ 484 7kel BESES] MMl ST A
XA BAIZS RN, b L RSk 23
= H(Fig 5). 4% 8UA o Bl ¥l el
ERBERE A n Q¥ EEe BEmASel dn
Helen BAXE Bl hib, REN R mEs
AR T ANEE BENFZ o) F8tE Ju 2 »
A2 (Fig 6a,6b) 44 18Yso] = BIZIRA $o] A}
HA s & BAXY BEE <3 HE Eo o
gutos AY gae AWML 2dd5 % &
% o (Fig 9a, 9b).

A7 3294 EES Hast dAsg ez PAPH S
A B BAZ @sglen(Fig 12) AAZ9
BEM Y A godgo] B2

3H SZAE ¥ AFx aloe vera(300mg/kg) Fo
TY 49 8UA S Fol§ wulozt: xqaloly
Tz7 st A5l LMWK A 4ol dAsg=
PAPutgol4 BAIZ: MEN ¥ 83/ Sdsge
o AAZE BEWEd BTAY Wdgye oo
(Fig 7a, 7b).

Y 18UA o] M BRI AR FTAY M
BERA ol AU o2 A% BEY HEs ¥4
&4 o+ (Fig 10).

AY 294 BT 29 HuE AY A4
ERE U2 PAPG A B BA 7 B gl-go]
AEF Y on AAZE BEAA EFA8A Lxs
g3 A8 FA9) = 9o (Fig 2a, 2b, 2¢, 13).

SZH e ¥ mFXE aloe vera(800mg/kg)Eod FL 4
8ol MEY SRS Nl Mg 4
A delllen Be BAEs #s gl o (Fig 8).

AY 18UA o] BEFHA A% BRI S0 B
59 en(Fig 11) ol2 AF MES wmEs fA
% et

A RdAd BEE 4% HEERe Agon 9
3 W BAZ HEEdT Jeid AZES L
o] dAsH 2 AALE BEAAN LFIA
Eate FAE WAz EEJUA ASWAZ ¥
71 = &+4 c}(Fig 3a, 3b, 3¢, 14a, 14b).
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Fig 2a.

Fig 2b.

Fig 2c.

Fig 3a.

Fig 3b.

Fig 3c.

Fig 4a.

Fig 4b.

Fig 5.

Fig 6a.

Fig 6b.

Fig 7a.

Fig 7b.

Fig 8.

Fig 9a.

Fig 9b.

Fig 10.

Fig 11.

Fig 12,

Fig 13.

Legends for figures

On day 32 pancreatic islet of SZ-injected mouse treated with aloe vera(300mg/kg). Architectural
disarray of the islet is evident, and acinar cells(arrow) are formed in the islet. H&E stain. x310.
Serial section of Fig 2a. A number of B cells are destructed, and degranulated. Antiinsulin-PAP
stain, X310,

Serial section of Fig 2a. Glucagon(A) cells are distributed throughout the pancreatic islet and
relatively increased in number. Antiglucagon~PAP stain. x310.

On day 32 pancreatic islet of SZ-injected mouse treated with Aloe vera(800mg/kg). Mononuclear
cells (MC) are severely infiltrated at the islet, and acipar cells(AC) are formed in islet structure.
H&E stain. X 310.

Serial section of Fig 3a. A number of B cells are destructed, and residual B cells degranulated.
Antiinsulin-PAP stain. x310.

Serial section of Fig 3a. Glucagon(A) cells are dispersed in the islet. Antiglucagon-PAP stain.
X 310.

A pancreatic islet of normal ICR mouse. Well granulated B cells are compactly arranged
throughout the pancreatic islet. Antiinsulin-PAP stain. x310.

Serial section of Fig 4a. Deeply stained A cells(black) are localized at the islet periphery.
Antiglucagon-PAP stain. % 310.

Pancreatic islet of ICR mouse sacrificed 48 hours after SZ(140mg/kg) injection. A few polymor-
phonuclear cells(arrow) are infiltrated at the islet periphery. H&E stain. x200.

Pancreatic islet of ICR mouse sacrificed on the 8th day after SZ injection. A few B cells are
degranulated. Antiinsulin-PAP stain. x310.

Serial section of Fig 6a. Glucagon(A) cells are generally localized at the periphery of the islet. An
tiglucagon-PAP stain. x310.

On day 8 pancreatic islet of SZ-injected mouse treated with Aloe vera(300mg/kg). Note that a
number of B cells are destructed. Antiinsulin-PAP stain. x200.

Serial section of Fig 7a. Deeply stained A cells(black) are no longer restricted to the periphery of
the islet. Antiglucagon-PAP stain. x200.

On day 8 pancreatic islet of SZ-injected mouse treated with Aloe vera(800mg/kg). Mononuclear
cells(MC) are heavily infiltrated at the islet periphery. Antiglucagon-PAP stain. x310.

Pancreatic islet of ICR mouse sacrificed on the 18th day after SZ injection. Note that pancreatic
islet is atrophied. H&E stain. x310.

Serial section of Fig 9a. Glucagon(A) cells are generally localized at the periphery of the islet.
% 310.

On day 18 pancreatic islet of SZ-injected mouse treated with Aloe vera(300mg/kg). Mononuclear
cells(MC) are heavily infiltrated at the islet, and destruction of islet is evident. H&E stain. x310.
On day 18 pancreatic islet of SZ-injected mouse treated with Aloe vera(800mg/kg). Polymorphonu-
clear cells(PC) are infiltrated at the periphery of the pancreatic duct and islet, H&E stain. x200.
Pancreatic islet of ICR mouse sacrificed on the 32th day after SZ injection. Local destruction of
the islet is evident(arrow). H&E stain. x200.

On day 32 pancreatic islet of SZ-injected mouse treated with Aloe vera(300mg/kg). Glncagon(A)
cells are relatively increased in number and scattered throughout the atrophic islet. Antiglucagon-
PAP stain. x310.

Fig 14a. On day 32 pancreatic islet of SZ-injected mouse treated with Aloe vera(800mg/kg). A number of

B cells are destructed, and the islet atrophied. Antiinsulin-PAP stain. x400.

Fig 14b. Serial section of Fig 14a. Deeply stained A cells are relatively increased in number and distributed

throughout the atrophic islet. Antiglucagon-PAP stain. X 400.
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