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Effects of Salicornia herbacea L. Supplementation on Blood Glucose and
Lipid Metabolites in Streptozotocin-Induced Diabetic Rats

Kim, Myung Wha'
Department of Food and Nutrition, Duksung Women's University, Seoul 132-714, Korea

ABSTRACT

This study was designed to examine the effects of Salicornia herbacea L. (glasswort: GW) on the plasma blood
glucose and lipid metabolites in diabetic rats. Diabetes mellitus was induced in male Sprague-Dawley rats weighing
200 — 220g by an injection of streptozotocin (STZ) dissolved in a citrate buffer into the tail vein at a dose of 45 mg/kg
of body weight. Sprague-Dawley rats were fed an AIN-93 recommended diet and the experimental groups were fed a
modified diet containing 10% and 20% of glasswort powder for 4 weeks. The experimental groups were divided into 6
groups which consisted of normal (N) -control group, N-GW 10% and N-GW 20% treated groups, STZ-control, STZ-
GW 10% and STZ-GW 20% treated groups. The rats’ body weights, aminotransferase activities and hematocrit (Hct)
values were measured, along with plasma levels of glucose, protein, cholesterol, HDL-cholesterol, triglyceride (TG) and
free fatty acids (FFA). The non-diabetic rats gained weight, while the diabetic rats lost weight. There were significant
differences between the control group and the diabetic groups in the weight of the kidney, liver and pancreas. Asparate
aminotransferase activity was lower in the non-diabetic control group compared to diabetic experimental groups, even
though the difference was not significant. The plasma protein of N-GW 20% group was lower among all experimental
groups but it was not significantly different. The blood glucose levels of the STZ-GW 10% group and STZ-GW 20%
group were significantly lower than for the diabetic-control group. There were no significant difference of cholesterol
levels among diabetic groups. The normal rats of 20% glasswort group in FFA and TG levels showed significant
changes among all groups. These results exhibited dose related effect of glasswort and it may contain antihypoglycemic

compounds. (Korean J Nutrition 40(1): 5~13, 2007)
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o210 2= Jointed glasswort, $E|gE= 553511 vl
vit}h Flojubd Zojg} 3t ‘FEvid gn H-Eth FF
o] ol o9&l AFZER o= gho| FA] #eli o
g2 (E) e 92 (85 g 9y, B4 A%
AlF x2S Zolg) 3t A% (ME) gt w SI3ith YE9]
oA (BE)olgta FE= Ztolutete] <z (fnk
FH)>olli= gxot 22 4sA ke Folztn A3 9o
Hx @E), Hx (B 24X G 59 o8 olF
oz EFut? FxE fEvkEl Aoy Feiel AFE,
55 W WEn e AAue] wigtEe] g Fjatelt
A dd T FEAY AeRe 10~30 cm 0]
A3 AEoltk Frxe SYNE B} o] dEE &
Fate] AAe o2& AFVE AR 9 FHs 9l
AEZ opFg] Wol Hojx ZFo] x| G AFoE o
HA QAek*? AR, ZHA U AFaelxE FRE e
T2 fqAg AAgzt WA g, olHE ¥ ofgengE
AefA] Aol AFF} 22 7IFoR, 2 7EY
Hol 2 AMEIGLL? SElugtell s uigizlell ARs ARG
So] EEA UYER FA "Hu BA Fo] USstn iEko]
e o FEUES Hod ol gl T o] F
the of717F AsiAe, Sx AWelre F2E 23
=, o, hd, 9 A T ko Z ARgEIch F
2 felvdelre dx 553 45k oekst A
Aso] FHE AT g SH A AUE T2 Azl
Aol Wi o s Alg-slstn glch

2o AR 9 g Bt ATEE F
9 B Frvir]e] s Agdrle gAY 2 g
Al apt P fato] B e}, w3k F2Ee] E3)
& A3 AFE T3 AFNL Sol olFoFTh 13
v 20 AP gl Fafole mgtelA A= A
o] Myoln 713 AECT FE 9} AU Foz Fol A
o ot ARl A= wjnjgt gt
Aol ME= streptozotocin (STZ) 02 GxE F
ARl AFRNA TS Alolel Hrlste] 477 A3
0 & gx7t @93 AuA] diikE FFel nlAs JF
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1. ARNE

B A A Alg 2 A3 g2 (Glasswort: GW) &
2004 el BAEE FEToM FEste] ARAAZAI A
S FYEte] EgEEiaith 2o BirEE WHRASH

BA A3k

2. MEEE NS W BoiE

AHEEL AF 220 g W) Sprague—Dawley A 4
R HHE bz (7434} MERS Biokorea, 24F 7]
) BRE 78] stainless steel cage®l 3olE]4 ¥1
2 22127CeA TS GFAE FAEADE 159
Zb ofmjAkgg & GajRe] 2 67) ToE Yo A¥
FEE AMEEIITE AT AAET I Bk
T INTL2E o] AP Tele F2E HrtsA
%8 Atz (Normal) 3 Bddzdtel &x& 2447}
10% (Normal-GW 10%) $} 20% (Normal-GW 20%)
£ AIN-93 7]220]" e H7}eigia, FuAiiTels &
g A7 & T (STZ—controD) 3 @it
7ol §&2E 22 10% (STZ-GW 10%) & 20% (STZ—
W 20%) & AIN-93 7]22o]e] Hrlsto] A3sigict.
AAdETI GudiEs 25 AIN-93 7240z 3+
Faar 237 APFES Hol= AIN-93 7|20l g
Fato] AP sEolA FHse F2E 742 10%9 20%
A A7 EE dElste] 2H27te) #gAlol2 453 Fast
Qa1 AdAolel B2 ZR-EA AFHSIESE SI3iT} (Table
D). AN 5ok vl AHE Ao kL 157U &9l
2 gato] 7 1Y Ht Aol dHZS T8l AFe v
o] 8 A7kl EEAEAR 24s1elon AolES (feed
efficiency ratio: FER) 2 =A% Ao d#| kol ojgh A=
Z71Fo 2 ARSIt

P2 AUFES 16417 AN F 232 g-
A ZeRl oA oz Agsto] ThE 7]l J3E vX]A]
ok=rly &R streptozotocin (STZ, Sigma Che-
mical Co.)& pH 4.5¢] 0.01 M citrate bufferel 45 mg/
kg BW. 5% Fof ma|yde] FARIItE dad) #
2 ERIE 24417 F A st B F2o
F FE7F 300 mg/dl o) As Furt fdE A
2 gisksinh AdAddToles 0.01 M citrate buffer
o
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A7 F dFY AR ANEE oA ulEo)
A AE8ste] 3,000 rpmelA] A4E] (HA 300, Hanil
Centrifuge Co. Ltd) 3t & 3-8 #3] @4 L= gl
cose oxidase®d* ol A% glucose kit (FzAehH F o4
skl FAs0ch AY 459 vixE Qo) AEFES
o2& plHAAM dF2 3 AA)Z] & heparinized tube
of gelE 2o} 3,000 rpmellA 1587 ¥ 40 e 4



Table 1. Compostion of control and experimental diets (g/kg
diet)

Experimental diet”

Components Control diet”

10% 20%
Cornstarch 465.692 404.792 343.892
Casein 140.0 129.4 118.8
Dextrinized cornstarch 185.0 185.0 155.0
Sucrose 100.0 100.0 100.0
Soybean oil 40.0 36.5 33.0
Fiber 50.0 25.0 0.0
Mineral mix” 350 35.0 35.0
Vitamin mix” 10.0 10.0 10.0
L-Cystine 1.8 1.8 1.8
Choline bitartrate 25 25 25
Tert-butylhydroquinone 0.008 0.008 0.008
Glasswort - 100.0 200.0

1) Control diet: AIN-93 diet

2) Experimental diet: control diet + glasswort powder

3) AIN-93 Mineral mixture (g/kg): Calcium carbohante anhydrous
357.0, Potassium phosphate monobasic 250.0, Potassium cifrate
(fripotassium monohydrate) 28.0, sodium chioride 74.0, Potassium
sulfate 46.6, Magnesium oxide 24.0, Ferric citrate 6.06, Zinc
carbonate 1.65, Sodium meta-siicate - 9 H,O 1.45, Manganous
carbonate 0.63, Cupric carbonate 0.30, Chromium potassium
sulfate - 12 H,O 0.275, Boric acid (mg) 81.5, Sodium fluoride
(mg) 63.5, Nickel carbonate (mg) 31.8, Lithium chloride (mg)
17.4, Sodium selenate anhydrous (mg) 10.25, Potassium iodate
(mg@) 10.0, Ammonium paramolybdate - 4 H:O 7.95, Ammonium
vanadate (mg) 6.6, Powdered sucrose 209.806

4) AIN-93 Vitamin mixture (g/kg): Nicotinic acid 3.0, Ca pan-
tothenate 1.6, Pyridoxine-HCI 0.7, Thiamin-HCI 0.6, Riboflavin 0.6,
Folic acid 0.2, Biotin 0.02. Vitamin By, (cyanocobalamin) 2.5,
Vitamin E (all-rac-a-tocopheryl acetate) 15.0, Vitamin A (all-
frans-refinyl palmitate) 0.8, Vitamin D; (cholecalciferol) 0.25,
Vitamin K; (phylloguinone) 0.075, Powdered sucrose 974.655

ARt s Hsto] B4 AER ARSSIGITE AlE
Foll= FA] JiEste] A, AR, 2, 9, # 2 u)
& A&slo] LA S48 alanine aminotransferase
(ALT) 2} aspartate aminotransferase (AST) @A &&=
Reitman—Frankel §*’o| 23 dFA|ekel kitE AlE-sh
o] F4 FAEE 548tk Hematocrit (Het) 52
micro—hematocrit*’ 0 2 B Hol] HH-& Yo micro-
capillary centrifuge® T&YAFAAA g7 &
packed cell volumeS microcapillary reader® 73}
o %z TAISHTE A e] SRR biuret ™ o2 %
S5 43l At ¥4 F9AWE Trindery]””
02 cholesterol® @ HDL—cholesterol®& zZ}Z} §4
ol o3t kitE AHS3tl S 4 AR
SICDIA-NEFAZYME &A™ & ©|-§% NEFAZYME-
Skit (A¥EEh 2 £438I3i

4. SN2

BE 2180 BEARAL SAS (statistical analysis sys-

eE g HEEezE 400) 15~13, 2007/7
tem) packaged ARGt} AAEIGI T RATAE Htd

ZH3} (standard deviation, SD) 2 BAISISIth H8l#
k2] z}o]+= one way analysis of variance (ANOVA)E
A5k} AEsl . p < 0.05 oA f2lAdo] #Eke
b A8 7he] Hatake] zelel gk §-942 Dun-
can’s multiple range test® ©]-838}%] p <0.05 FFA]
B7¥slch
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1. Hi32 B3 U Alojz g

B2 Bug o)z ARt 43 F AFFES] AFwHst
= Table 2¢] 20]F58-2 Table 39 YelQIT} BicA]
Age) ek g A3/t E et 48 4573 3
BUiET Y FadERd Aol AFde FAFR] AolE
Hol AAYZT (+72.95 + 18.08 g) ol Hlal] HurhzxT
(=23.44 £ 32.55 g) ol dAF AFHAE B) Brook
59 Byef oJsbd STZ +2 YiF ] Ao 543 7+
adto] AFHAa7F ol slia STZel 93k A5t
2E dloxanC g F5E dadhe 2 AFE 5] Hx) o
i 3l5it) STZ 52 g f3d A8 FEdME 3
o) WEtNE gz Qg gl A §53 1 2
fo] Aats| Pz Fuatel] &gt oifx] YAE-Fo] A7y
olz Q& A Bde] 9L Frh Sexton™ o <Jshd
STZ f4 9 879 AlF7hh ik 249 4 wslo]
7Fedt BAgRe] Hulgwdo] Ay oz FaEd v
Bt 3429 9% fio g gypio] futE FEoM =
o]gfdt Q&S AHgo] ApHER AFo| 7HAhsHA Hek

Bang 579 A7) 9&ld gz FolrelA izl
Hs) AFF7HE0] wot AFErt A4 a3t g Aew
Huola gxrtel e AlFe Wsle Tzl e
Aot 7158820 93 oz FP5 k1 ok FA
of oshd T2t oAHRE ATZE ANHQ AES
deiA ot B AE Anes AT
AFe] ol gz 10% Hok= 20% H7MA AE=ZF717)
AL e Holovt Fx3vtel mE ARl Aol B
o]x] okoirh G AHFANE AL FAMSE A
& H 3z 20% F7W AFAvE A2 AEE Bole
L gzt mE {94l 2jolE Holx|E eghtt,

O'Meara 572 7ol oahd gwrt & AR £
3 R M= Ao]ago] FoF o Wk B o
15 Aol visl] G BT RIS B

o] & ()9 Holad FFEoIN ot Holade T 20%
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Table 2. Effect of glasswort on body weight change in normal and diabetic rafs (g) 7

Group 0 Day

1st week

2nd week

3rd week

4th week

weight gain

254.75 £ 6.34°
254.75 + 5.45°
254.83 + 4.98°
24927 + 8.72%®

Normal (10)”
N-GW 10% (10)
N-GW 20% ()
STZ-control (9)
STZ-GW 10% (12)  247.41 = 6.32°
STZ-GW 20% (14) 247.17 £ 614°

270.45 + 10.52°
268.95 = 9.39°
261.66 + 11.04°
218.77 £ 24.73°
229.16 + 20.22°
220.82 + 18.74°

288.90 £ 15.17°
289.85 + 13.87°
282.83 + 20.71°
229.55 + 31.43°
235.75 + 25.38°
22510 £ 29.15°

313.65 + 22.32°
308.00 + 14.33°
299.66 * 19.49°
221.61 + 36.84°
227.75 + 28.01°
228.60 £ 31.24°

327.70 + 18.44°
330.35 & 15.36°
318.38 + 21.66°
225.83 = 39.01°
232.54 + 39.23°
246.57 + 28,77

+72.95 + 18.08°
+75.60 = 11.51°
+63.55 + 20.45°
-23.44 + 32.55°
—14.87 + 35.14°

-0.60 + 25,06

1) Values are mean + S.D.
2) Number of rats

3) Values with different superscripts within the same column are significantly different at the p <0.05 by duncan’s multiple range test
Normal: normal control, N-GW 10%: normal-glasswort 10%, N-GW 20%: normal-glasswort 20%, STZ-control: diabetic control, STZ-GW

10%: diabetic-glasswort 10%, STZ-GW 20%: diabetic-glasswort 20%

Table 3. Effect of glasswort on diet intake and feed efficiency ratio (FER) in normal and diabetic rats”

Group 1st week 2nd week 3rd week 4th week Mean FER
Normal (10)? 18.87 £ 1.03°  19.11 + 3.43° 18.09 + 1.67° 17.69 = 1.64° 18.44 + 1.20° +0.96 = 0.20°
N-GW 10% (10) 19.07 £ 2.20° 19.08 + 2.28° 21,86 * 6.08™ 22,14 £ 4.23° 20.54 + 2.89° +0.93 + 0.21°
N-GW 20% (9) 19.33 & 1.55° 27.16 + 9.43° 28.99 + 8.00° 22,75 + 6,17° 24.56 + 4.53° +0.63 + 0.28°
STZ-control (9) 30.45 = 4.31° 4351 = 5.47° 39.14 + 8.56° 39.00 + 6.77° 38.02 £ 5.40° —-0.24 = 0.26°
STZ-GW 10% (12) 31.30 = 1.80° 42,10 £ 5.62° 47.76 £ 9.48° 46.07 + 6.18° 41,81 + 3.66° -0.14 £ 0.21°
STZ-GW 20% (14) 28.19 + 2.25° 40.68 + 9.86° 4324 +10.53°  43.13 + 6.96®  38.81 + 6.46" -0.07 £ 0.24°

1) Values are mean = S.D.
2) Number of rats

3) Values with different superscripts within the same column are significantly different at the p <0.05 by duncan’s multiple range test
Normal: normal control, N-GW 10%: normal-glasswort 10%, N-GW 20%: normal-glasswort 20%, STZ-control: diabetic control, STZ-
GW 10%: diabetic-glasswort 10%, STZ-GW 20%: diabetic-glasswort 20%

A7kl $x 10% H7HE Hiks 52 3otk A
5220 3HF o AoldHFe Byl e 18.44
+1.20 goll vi8] GimoizrtolA] 38.02 + 540 g& ¢F 2
AL F2 AoldFHHos foldl AolE BSiYh A
HHE o g2 gy yl f2E FHojas A3t hyperphagia®
£ 7 e ede] AEE gt 29 HY He
APFsHEel A neuropeptide Y (NPY) &< F7is}
Eo] NPY receptor®] 2hg0] #3}%7] wjioleh™ A4
AP TFME T2 A7t e Aol dFHRgE Hier
T2 20% 7 BatAlo)dFHFo] izl vlEl =
o FAR]1 2o)E BT AFT/E AAAET FolA
71 sol FAl +F Aol R

ol de] AT Hol £ Aors gxrlel] utE
AF Tl Bishs & = oy FHAMX"E 2 A
Fol| whE dAg AFHshs HAEA] Ikt

2. 39 FHOf R 3B

Table 4°] #ArJgt vie} 2ol A7]2] FAE 100 g T2
2 S o e AR FRUERT ARl
FR o7 T JolE B ot AT P
T 7ol Aol Tl HolE molx) st A
A= AANET (0.67 £0.02 9 7 FmoizT (145 +

0.13 g) Ale]oll F2AQ Aol & B GutfolA Al
e AT gzl vl oF 2u) 5t vlohseich
FeAPT T & 20% Y7 A FA (1.30 =
0.17 g7} 718 wol FARl zlo)g nylont Bges
ol mXA] Zplvh 2] FAE AP e] Gl
ool vl FoAor weky we] FAE ATl
A FARTR WA f-2070] lolg HolR] kst
ol #73E ARAETEYT deAE Tl foFoR 7
AZE R HIFE AAEE T AP T Aloldd A
9] zlolE Bolx| = A7Ith Fx) Hrletel
o] AAAZEILANNE 7] A wigE & & giglovt
FiaA] 7P s AdAE Tl vlE 25 AR, A%
< ZobRaL, Al A £ vdiE 2elvh

STZZ ot f2 FHe 1P} A8 &8 e
] o] QRIS 2 23] glucose fluxs &
71711 B RNASE DNAS §49] S7bd Aaz A%
o] BitiE 7B 2ok STZZ Bt kg 79 A
e} 715 WsE & 4 e dudzael vis) &
% 20% A7t FABTIN A FAV foHos B
o}A]i= Table 48] AWZE Hol gz 4142 vEd+S
ol YEE Fv AoE Az
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Table 4. Effect of glasswort on organ weights in normal and diabetic rats (g/100 g b.w.)"”

Group Heart Kidney” Liver Lung Pancreas Spleen
Normal (10)” 0.29 = 0.02°" 0.67 +0.02° 356 = 0.35° 0.56 £ 0.11° 0.38 = 0.05° 0.22 + 0.02'%
N-GW 10% (10) 0.31 +0.01% 0.71 £ 0.06° 355 +0.26° 0.56 + 0.10° 0.37 £ 0.07° 0.22 + 0.03"™
N-GW 20% (9) 0.34 £ 0.03° 0.70 = 0.04° 3.43 +0.15° 0.58 + 0.15° 0.36 = 0.09° 0.23 +0.04"™
STZ-control (9) 0.32 = 0.02° 1.45 + 0.13° 4.28 £ 0.18° 0.71 + 0.20%® 0.23 + 0.05° 0.21 +0.03"
STZ-GW 10% (12) 0.33 +0.02° 1.44 + 0.08° 4,30 +£ 0.21° 0.75 = 0.19° 0.25 + 0.04° 0.21 = 0.04"
STZ-GW 20% (14) 0.33 = 0.03° 1.30 £ 0.17° 422 +0.32° 0.68 = 0.17% 0.24 = 0.06° 022 +0.04"™

1) Values are mean + S.D.
2) Number of rats

3) Values with different superscripts within the same column are significantly different at the p <0.05 by duncan’s multiple range test

4) Mean of fwo kidneys
5) NS: noft significantly different among groups

Normal: normal control, N-GW 10%: normal-glasswort 10%, N-GW 20%: normal-glasswort 20%, STZ-control: diabetic control, STZ-GW

10%: diabetic-glasswort 10%, STZ-GW 20%: diabetic-glasswort 20%

3. 8% 39 Aminotransferase Z¥T0 OIX s I

FAl FEF o go| Yehhe 2Hagy AgdEe
alanine aminotransferase (ALT)$} aspartate aminotr-
ansferase (AST)7} 3557 wEel o]& 4TS
A7) 95te] 3 ALTS AST BAHEE 24319
t} (Table 5). AARLT A ET Alolo] ALT 84
Sofl foFQl AolE Rylovt FuATT F Fx 20% A
7hEelM= AST 84571 fo3o)A = ot e &4
TE Bk STZL 7o) Am|et A dhaA e o7 70
AR ER o] gE= ALT @ AST %7t Holxy} Choi™
o] o] oJshd Aldalekiel] o8 TFEA| Fx2EE
FoJAl ALTS AST BAHEE W5t Beans Vel
th Lee 579 oM gz Al vl (betaine)
o] 5ol QlE Ao WuEHT, WAl HERIY F
o7} 54L& AA3] ASAITkL AFEHQT B A
M AR B W & VA AST 4%
g SFE A B0 F2E oz A4Ee
e Raatgo] Falo] AMER) = g,

4, g3° 0RE= B

Tz BIhe Ho|2 3lo] ¥ Fo| Tog FF WgE
Table 6 YeRich 83 F2 25T F7H 04t
477 TE vlwsle] By AT E TR 22%,
4z 10% AR 17.0%, ¥x 20% 7R 18.6%9 5
7Fe Bol T el uhE NPT kY F9H A}
015 Holx| gigkor} WA F M) T FIHES
Gl ZF 74.7%, = 10% J7VE 57.9%, T& 20%
A7} 7 26.9%2] S Hol ghx HUlef| wE gy
T H F9EQ) Aol g Bk 53] €& 20% AR
ofAe A 1FAREH X259 FFo] sobpn AY 45

Al a2z FRshA #9599 Aol uyk

Table 5. Effect of glasswort on activities of plasma alanine ami-
notransferase (ALT) and aspartate aminotransferase (AST) in
normal and diabetic rats”

Group ALT (KA unit/L) AST (KA unit/L)
Normal (10)* 13.19 £ 2.49° 103.57 = 7.15°
N-GW 10% (10) 1416 + 2.37° 102.46 + 12.42°
N-GW 20% (9) 1416 £ 2.07° 102.96 + 11.57°
STZ-control (9) 30.61 + 6.58° 123.20 = 20.01°
STZ-GW 10% (12) 38.33 £ 13.82° 128.42 + 29.69°
STZ-GW 20% (14) 31.24 £11.98° 117.33 = 21.58%®

1) Values are mean = S.D. 2) Number of rats
3) Values with different superscripts within the same column are
significantly different af the p <0.05 by duncan’s mulfiple range
test
Normal: normal control, N-GW 10%: normal-glass-wort 10%, N-GW
20%: normal-glasswort 20%, STZ-control: diabetic control, STZZ-GW
10%: diabetic-glasswort 10%, STZ-GW 20%: diabetic-glasswort 20%

FuAl 358 AF FE02 A3 47717 F745h,
Abslz &4E NADHSF NAD'S] =712 & hypoxia
o] VEh A FduadHSS fdshA Aokt g
A STZ o= 1~3Y Foll IA S hyperglycemias}
hypoinsulinemia= 32 &d AT o] o]fo]
A3} ropdrhk? ) mat FieA] TEGE Wgeel &4
& 7o 57 759 Aol vehd Ay Akl 3
ol FAIE doInh

Lee 5499 e17oly gze) Aol fart Udsg A
NP1 Qe 1 ZeAlA FPhdel andelse
] L3 peroxynitrite?] AA&IT} Q= A o0T B3]

ok SEE FARBYE AUE FEE 4F0Z 2
1A s gork g f27)e) el JFE T
L o® Badeel” ¥ ATIME PuAl g2t @
9eel fae Al done cduny $o H2E
o] UHEEA 4$RR AANE B2 Fuelys) A2
Ae Ao $7 A AgRT T W 32

A7 EnHolzka AzkeT,
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Table 6. Effect of glasswort on plasma glucose level in normal and diabetic rats (mg/dl)”

Group 0 Day 1st week 2nd week 3rd week 4th week
Normal (10)? 161.79 £ 18.62° 156.10 £ 10.72° 169.06 + 19.67° 182,77 = 1414° 197.36 £ 16.59°
N-GW 10% (10) 166.29 + 20.02° 16479 £ 15.90° 169.45 £ 21.18° 142,25 = 14.61° 19453 + 12.02°
N-GW 20% (9) 167.60 + 11.22° 15942 £  9.26° 154,65 = 11.77° 1565.81 = 20.26° 198.80 = 19.29¢
STZ-control (9) 535.90 + 66.03° 597.37 £+ 77.47° 760.74 + 139.71° 875.36 £ 107.52° 935.96 + 84.15°
STZ-GW 10% (12) 531.77 = 40.42° 546.75 + 120.91° 785.88 + 127.56° 740.66 + 177.73° 839.38 = 03.26°

STZ-GW 20% (14) 535.70 * 52.86° 355.62 = 154.40°

524,07 + 223.39° 644.70 + 201.34° 679.95 + 198.80°

1) Values are mean =+ S.D.
2) Number of rats

3) Vdlues with different superscripts within the same column are significantly different ot the p <0.05 by duncan’s multiple range test
Normal: normal control, N-GW 10%: normal-glasswort 10%, N-GW 20%: normal-glasswort 20%, STZ-control: diabetic control, STZ-GW

10%: diabetic-glasswort 10%, STZ-GW 20%: diabetic-glasswort 20%
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Table 7. Effect of glasswort on hematocrit (Mt and plasma pro-
tein levels in normal and diabetic rats”

Group Het (%) Protein (g/dh
Normal (10)” 44.33 + 1.32% 7.42 + 0.88°
N-GW 10% (10) 4550 + 2.17% 7.16 = 1.04%®°
N-GW 20% (9) 46.66 + 2.06® 592 +0.81°
STZ-control (9) 46,22 + 2.81% 6.25 + 0,53
STZ-GW 10% (12) 48.41 + 2.53° 6.93 + 1.25%
STZ-GW 20% (14) 46,00 + 2.32" 643 +1.15™

1) Values are mean = S.D.  2) Number of rats

3) Values with different superscripts within the same column are
significantly different at the p <0.05 by duncan’s multiple range
test

Normal: normal control, N-GW 10%: normal-glasswort 10%, N-GW
20%: normal-glasswort 20%, STZ-control: diabetic control, STZ-GW
10%: diabetic-glasswort 10%, STZ-GW 20%: diabetic-glasswort 20%
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Table 8. Effect of glasswort on plasma cholesterol levels in normal and diabetic rats (mg/dl) n

Group 0 Day 1st week 2nd week 3rd week 4th week
Normai (10)? 5356 + 805" 85.15 = 12.57* 70.76 £ 13.62° 79.52 + 11.77° 90.09 + 16.85°
N-GW 10% (10) 57.32 £ 1671 85.640 + 13.10° 76.52 & 13.07° 88.33 = 11.68° 103.02 + 13.34°

86.66 = 16.58°
120.06 * 28.21°
108.13 + 15.27°
114.67 = 25.86°

4782 + 877
56.70 = 13.68"
STZ-GW 10% (12) 54.26 + 10.48"
STZ-GW 20% (14) 5023 + 11.25™

N-GW 20% (9)
STZ-control (9)

93.75 + 15.80™
110.83 + 20.67°
146.75 + 16.47°
139.37 & 32.44°

100.79 + 22.47°
162,53 + 25.59°
165.20 + 17.93¢
139.25 + 23.57°

85.96 + 16.30°
121.33 + 14.60°
126.88 + 14.72°
126.37 + 28.25°

1) Values are mean = S.D.
2) Number of rats
3) NS: not significantly different among groups

4) Values with different superscripts within the same column are significantly different af the p <0.05 by duncan’s muttiple range test
Normat: normal control, N-GW 10%: normal-glasswort 10%, N-GW 20%: normal-glasswort 20%, STZ-control: diabetic conirol, STZ-GW

10%: diabetic-glasswort 10%, STZ-GW 20%: diabetic-glasswort 20%
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Table 9. Effect of glasswort on plasma HDL-cholesterol, free fatty
acid (FFA) and friglyceride (TG) levels in normal and diabetic
rats”

HDL- FFA e
Group CT::ZS/T;;OI (#Eg/L) (mg/dh
Normal (10)? 2610 = 7.44°° 1099.34 + 283.44° 7.50 + 219"
N-GW 10% (100 2345+ 925° 1084.37 = 335.00° 6.26 + 2.53°
N-GW 20% (9)  29.35 = 14.36° 73151 + 219.17° 357 = 1.90°
STZ-control (9) 4862 + 7.05° 1151.34 + 241.88° 6.34 + 2.77°

STZ-GW 10% (12) 50.60 = 17.79° 1505.45 + 420.91° 7.58 £ 2.73°
STZ-GW 20% (14) 57.10 = 1523 1218.58 + 479.33 6.18 + 2.86°

1) Values are mean £ S.D.  2) Number of rats

3) Values with different superscripts within the same column are
significantly different at the p <0.05 by duncan’s multiple range
test

Normal: normal control, N-GW 10%: normal-glasswort 10%, N-GW
20%: normal-glasswort 20%, STZ-control: diabetic control, STZ-GW
10%: diabetic-glasswort 10%, STZ-GW 20%: diabetic-glasswort 20%
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