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https://www.health.harvard.edu/diseases-and-conditions/glycemic-index-and-glycemic-load-for-100-foods

Ada D_jjg ‘015‘-‘““ s S ?}b (el S o 90 Hlitans
RN W .

Mahan LK. 2016. Krause's Food & the Nutrition Care Process




'

Ada Ujg ‘015‘-‘““ D)5 (S r"}b ¢alid S 5 ) 9d Hlivens
: DN RN N T 7 AR A




it o5 R (& ) Sy psle (il S0 ) e

ey ™

Mahan LK. 2016. Krause's Food & the Nutrition Care Process

L 0 RS SN "




it o5 R (& ) Sy psle (il S0 ) e

3

Glycemic Index Vs, Glycemic Load

Wi
Glycemic Index (out of 100) Glycemic Load b ol L Ce &
100 \;;

80

HIGH 20 AND OVER
60

40

20

k. 4,,‘



433 05 R (I8l (Sly psle (ulid IS 050 e

o I Al sl oo guske

s ) a8l 5 (sl aaadlSa (8 S5 ki
I_ALS.J&AMJJ

AN

38 S 3 0ad (58 o il adld g i

Calide 3 8 a8 Gy (25 gliie

AN

e Sl S i K5 ki

LS):S o‘}\ia\ 2 i
1\

) o sl Olsmdl o) 32e (8 K0 kS 0
Q55 8 ) 38




Ada Ujg ‘015‘-‘““ D)5 (S r"}b ¢alid S 5 ) 9d Hlivens
: DN RN N T 7 | e e

s(Inflammation )wled!

O 50 el Ll a5e8 e 5l s

S 3l g 065 (50,8 3,0 Lo )T oloul Ay digd i s e uz::5|9 JE W, LW TR YR
0330 o] b 4o 8 ,Slee ols

yas b S e 4 o gl C8b acgame SS5elem sl g\f BPC IS V- TN Yl
0disS SO o8 b oaud el sl ol o 15950 auile

o iR

Cooper EL. 2018. Advances in Comparative Immunology: Springer International Publishing




433 05 R (I8l (Sly psle (ulid IS 050 e

VR T TN T O TN

TISSUES

e .
Histamine s

<7 Prostaglandins
e Leukotrienes =—

Chemotaxis

— _C‘_"F-‘_?ynz.a,,&

e

' 11,116, TNFa 6
P-selectin
Prostaglandins »z_-""f’

Lymphocyte Leukotrienes

N
LFA- 1 &

Activated
macrophage

Complement activation

» damags

-

-
Endothelial
damage

./ P]asmm
FLI:lnn j

Bradykinin
Fibrinopeptides

tled! Slon! i o

7| e R P TN W | R VR
oean  biwssN aesd
J=e 5o oledh 6%—%353)%
L)"‘ QM JL:.S 9 L_auuud‘
Sd> sl i p g Lo
Qb oo oled! Jole




it o5 R (& ) Sy psle (il S0 ) e

$ 4




it o5 R (& ) Sy psle (il S0 ) e

Bradykinin Leukotriene B4

IFN-y S e A5 B

Thrombin LSLQ %"'.‘f'“" 4395)'“

ey xS
e ‘S’LQF'J S )9-‘: IL-8 or 9 E Jﬁl"’"_ )“ ¢ 519']‘““
and IL-1 CXCL8 oS %u‘ LSLQ usb

o

LTC4,
LTD4

Histamine




A3 e_s_)g ‘Ols‘-‘“/i D) (SE f‘)h 6 mlid S 0 90 Hliew
- {3

S oSSL Ho giws
¢ Scopus s PubMed

Google goxiwms 9990

b o dllio AVD s

scholar
Y10 jlond ly ¥l
0ssU

S350 Yo Bi>
b S & g0 Yl B> °
g L azes (9992 (5,55
).BJ 30 pas
S sl 8,5
bl




433 05 R (I8l (Sly psle (ulid IS 050 e

'y 4l

Bahado-Singh, et al

Current Research in Nutrition and Food

3B Al sl Loash
u‘ﬂ@‘“ﬁ({ﬁﬁdﬁ ‘_,.n Ol GI G a5y Y s & Sioe ol 3 - |
tumor necrosis factor-a s tHCY s hs-CRP Clinical Trial

\ YY el 7 eed @dbs Science i
.4iSsa syl (TNFR2)receptor 2 = 2015 &
N
2 i . »a % & ¥ )
05 2B o lyd guh Ui S CeLLGI I Argiana, et al fi
Ghu.u 3 v-GT S C)‘.’\.‘Jus‘ cA.LU'JS.AS O'..\QJSSJAA LU i o i Clinical Trial European journal of nutrition
34 4 CRP & 15
o pda SIS chs-CRPIY (it GAAS LG 09 £ o Sn | . ;
W Gadld 3 il ki La) Ak oL L6 Ojpa 2 2508 90 o M. H. Rouhani, et al
P e _ . . . ; 9 )9 U ‘JS‘ Clinical Trial Hormone and Metabolic Research
‘DJJSJJJA?WMJ#MJQAM\@HAJW 25 :al3los u_eb- 2017

R KPR K PRLIPIE v




it o5 R (& ) Sy psle (il S0 ) e

e J9u ¥ ) HGI (213 aad) S diwas
IL-6 <NEFA «(nal siS 98 (oo GBI () 38 Y ]S 2 s ol 3
TNF- 5 IL-6 s _gisSld Cigldi La) 3g& ATNF-a 9 VA :alslos Y g9 Cobo
Ao N e 05 £ 53 e

J. M. G. Gomes, et al

Clinical Trial Archives of endocrinology and metabolism

201V

R 215 GLUGH sl g 8 Gl gl linical trials | SYstematic A. Milajerdi, et al
‘C)ﬂg}l ‘hS-CRP MA% J.‘ ‘u-)\-g-ﬁ\ Lgl.h Q.-.\SJ:\:HA w9 dJles YA ar‘tides r‘eVieW and The American journal of clinical nutrition
A 0 LESTNF-a 5 IL-6 meta-analysis 2018

e B gadld A 5 Gl O pusSaa Al Y. Kim, et al

. . e GOJ )—~‘5 . . Nutrients
Q - » L - - LA . EIR3
I3 e ddayl y ol Wl .A.u:&;l-um TNF-a sIL-6 i 50.0ls s oo sbg=iils  Clinical Trial 2018
ey



Ada D_jjg ‘015‘-‘““ s S ?}b (el S o 90 Hlitans
TR AN O YN N H

*




4pdai o g R (s )l 5 (Sl psle oouili IS0 590 lisan

Table 4 : Bilochemical measurements in participants with type 2 diabetes randomized to high or low glycemic index diets

Low =Intermediate-Gl (Intervention Group)

Conventional Diet/ High Gl {Control Group)

‘ Biochemical Basealina Mean Mean %6 difference Baselina Mean Mean %6 differance
' Parameters differance difference between difference difference between
4 | betweenWik 12 between Wk 24 Wk 24 and betweenWk 12 between Wk 24 Wk24and
‘ i and baseline and baseline baseline and baseline and baseline baseline
ih_{%j 9.30iﬂ.§6 —G._T-"S:n:ﬂ.1_3 -0.84 + 0.26 -9.03* E.EB:I:G.-EE —G.1E:|:1.Cl§ -0.35 + 0.04 -4.03=
FEG({mmal/L) 9.49 + 0.589 1.74 =1.97 -1.08 = 0.36 -11.38% 9.85 + 0.56 0.36 = 0.67 0.28 + 0.39 2.94°
Insulin {uILL'mL) 9.81 +1.70 -1.11 +1.28 -0.32 + 0.34 -3.26° 6.40 + 0.67 0.98 = .3.028 2.06 = 0.54 32.19<
he-CRP (mg/dL) 1.36 = 0.21 -0.65 018 -0.52 + 047 -38.247 112 = 0.30 -0.33 = 1.08 -047 = 0.3 -15.184
CorreciedC-peptide BUD.38 -26.88 -56.10 -9.22% 562.03 4281 B2.37 16.41°
{prmaoali/L) + 42 82 + 42.01 + 29.96 + 41.35 + 18.49 + 26.92
C-peptide (ng/mL) 1.84 + 0,13 -0.08+x013 -0.17 =+ 0.08 -9.24 170+ 0.13 013 = 2.37 0.28 = 0.08 16.477
tHCY (pmoliL) 7.53 = 0.58 -1.20 = 0.45 -1.32 = 0.38 -17.537 8.48 = 0.67 -0.43 = 1.03 -0.589 = 0.38 -6.967
Triglyceride 1.24 + 0.08 -0.12 = 0.06 -0.20 + 0.07 -16.137 1.35 + 0.09 -0.05 = 0.16 -0.08 = 0.08 -5.83"
(mmol/L)
Total Cholesterol 460016 -0.04 + 0.11 0.04 + 013 0.87 446 + 0.21 0.09 = 0.08 0.07 = 0.27 1.57
(mmol/L)
HDOL (mmolL) 0.90 = 0.05 018 = 0.04 0.23 = 0.05 25.5" 0.89 = 0.05 0.06 = 0.03 0.04 = 0.03 10.11!
LOL (mmolL) AT =013 -0.21 = 0.008 -0.13+ 0.11 -4.10 311 = 0.18 -0.04 = 0.089 -0.08 = 0.09 -2.89

&

i&m,,

Data are maans = SEM. Similar letters denote significant differances (p<0.05) in bicchamizal pararmeaters batwean treatmeant groups. Valuas with a nagative
sign indicate a decreasa.
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Variable Group Week O Week 12 A P value P value®
Glucose (mg/dL.) Low Gl 136.6 + 3.5 126.9 + 4.2 ~-9.7 4+ 3.7 0.013 0.550
Control 141.4 + 53 135.1 + 4.5 —63+44 0.159
Total chol. (mg/dL.) Low Gl 1739 + 6.4 167.0 + 4.1 —69 + 6.2 0.284 0.451
Control 176.6 + 5.2 175.8 £ 5.2 —08 + 5 0.874
LDL-chol. (mg/dL.) Low GI 107.0 + 5.5 97.2 + 6.2 ~98 4+ 7.6 0.210 0.298
Control 1049 + 5.1 104.2 + 5.2 —0.7 44  0.883
HDL-chol (mg/dL.)* Low Gl 43.1 + 1.3 433 + 1.2 0.2+ 05 0.138 0.007
Control 46.4 + 1.8 46.1 + 1.7 —0.3 + 0.1 0.018
L.DL-chol/HDL.-chol Low Gl 2.5 4 0.1 2.3 4+ 0.2 ~0.2402 0.177 0.227
Control 2.3 + 0.1 2.3 + 0.1 0.0 + 0.1 0.983
TG (mg/dL)* Low Gl 119.2 + 11.6 122 + 9.3 2.8 4+ 13.5 0.494 0.908
Control 126.5 + 10.8 127.5 + 10.3 1.0+90 0.719
SGOT (U/L)* Low Gl 2344+ 1.8 21.04+ 1.3 —24419 0.125 0.773
Control 262+ 23 223 + 1.1 —394+ 1.5 0.021
SGPT (U/L)* Low Gl 245+ 25 20.3 + 1.7 —42 419 0.101 0.601
Control 25.6 + 2.2 22.8 4+ 1.6 —284+ 1.7 0318
v-GT (U/L)* Low Gl 29.2 4 3.5 21.9 4+ 1.7 ~73 426  0.007 0.079
I Control 26.0 + 2.4 244 4+ 2.4 —1.6+19 0.337
Unic acid (mg/dlL) Low GlI 4.6 + 0. . R R . i 0.682
Control 5.0+ 0.2 5.0+ 0.2 0.0+02 0.897
HbAlc ( %)* Low Gl 6.6 4 0.1 6.3 + 0.08 —0.3 4+ 0.1 0.005 0.201
Control 6.8 4+ 0.2 6.5 + 0.1 —03+0.2 0.273
Insulin (uIU/mL)* Low Gl 10.4 4+ 1.1 8.1 + 0.9 ~234+ 1.0 0.031 0.305
Control 113+ 16 10.6 + 1.8 —0.7 + 1.1 0.127
HOMA -IR* Low Gl 3.5+ 04 25403 —~1.04+04 0013 0.336
Control 4.1 + 0.6 3.6 + 0.6 0.5+ 04 0053
Leptin (ng/mL) Low Gl 242438 2224 3.6 20423 0.424 0.779
Control 18.3 +4.3 15.0 + 2.1 33+28 0.808
Adiponectin (pg/mL) Low Gl 122434 1254 1.5 03427 0.098 0.402
Cantrol 7‘ 4 16 Ol S a0 1 o 70
hsCRP (pg/mL) Low GI 44412 30408 —1.4 4+ 0.7 0.020

Control

w

IL-6 (pg/mL)
Control

2.1 4+05

1.340.2

2.8 + 0.6
1.3 4+0.2
20+ 05

0.7 + 0.5
—0.1 £ 0.3
0.7 + 05

0.094
0.395
0316

0.007

0.718

% - L)
AT ")’*ﬂ'




LG slolié G pao

> g oS
LUl gl o5
hs-CRP sl

hypocaloric a5,

Juse s S L

b i i 09,5
LGl lalis
(545 YA)




. qﬁbj_)g‘o&u)‘)ﬁ‘}ée‘jh‘wﬁ)\&b)}dju:lm
-~

Table 2 Fasting blood sugar, insulin, serem adiponectin concentration, and inflamimatony factors among adolescents in the low ghycemic index (LCI) and
hiealthy nutrition recormmendations diet (HMNRD) groups following a 10-wesk intervention.

-

Variables Low glycemic indesx Healthy nutrition recommendation poverall® pun.? | T T — ‘w
(LGI) group’ dit (HNRD) group® -2 .
(n=25) (n=25)
: Fasting blood sugar (mng/dl}
Before £9.88=1.91 91852167 0.44 0.58 024 0.54 0.70
After 93 632098 94.99+135 041
pt 0.07 011 -
Serurm insulin (L ral)
Before 20302231 16.50+1.48 017 030 0.26 0.22 0.26 1
After 18.0321.43 15.93+1.59 033 «
pt 010 066 — -
HOMA, -
Before 4554054 3772034 0.23 0.28 036 0.29 025 &
After 420+035 2772040 0.42 ' »‘
pt 0.29 0.8
QUICK]
Before 0.31+0.00 0322001 031 0.50 031 0.4 053
Aftar 031+0.00 0.32=0.00 0.20
pt 0.56 0.4
Serurn adiponectin {ng/mi) i
Before 5.86+1.15 3598=1.14 0.06 <0.001 0.04 0.03 <0.001 }
Aftar 395+1.16 3B121.16 0.86
pt 0.08 0.81 —
hs-CRP (mgjl)
Before 3482039 036 0.67 073 019 053
After 2 892031 045
pt 0.25 —
IL-& (pg/ml)
Before 74442133 085126 0.5 0.09 033 0.37 0. 21
After 10212127 538=128
pt <0001 0,001
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Table 3. Body composition, anthropometry and biochemical outcomes presented by the subjects at baseline and after 30 days of intervention
HGI diet (n = 10) LGI diet (n = 10)

Outcomes Baseline 30 days P-value? Baseline 30 days P-value® P-value* P-value® °o. &

-Bodyv composition and anthropometry .w.

Body fat (%) 301 +56 29.7 =43 0.18 33.1+49 31.3+4.7 0.043" 0.22 0.036!

BMI (kg.m?) 28.6 (25.4/37.5) 28.2 (25.5/36.8) 0.79 28.8 (22.5/33.9) 28.5 (22.5/34.6) 0.83 0.86 0.91

WC (cm) 101 + 8.7 101 = 13.4 0.85 99+ 7.5 98.7 + 85 0.84 0.85 0.61

WHR 0.98 (0.85/1.04) 0.95 (0.86/1.02) 0.89 0.98 (0.86/1.07) 0.97 (0.86/1.04) 0.78 0.97 0.72

Biochemical parameters’

Fasting glycemia (mg/dL) 147.8 = 10.7 157.8 =104 0.20 1489 = 8.2 150.8 = 8.7 0.36 0.43 0.43 :
Fructosamine (mmal/L) 1.90 + 0.05 2.21 + 0.08 0.031* 1.93+ 0.04 1.96+ 0.03 0.23 0.13 0.09 ;
Total cholesterol (mg/dL) 210.1 (180/273.5) 211 (172/284) 0.54 200.4 (123/248.1) 214.1 (145/288.5) 0.15 0.10 0.38 si
HDL cholesterol (mg/dL) 43 (30/59) 40 (30/54) 0.67 38 (27.6/45.2) 41 (24.5/47) 0.34 0.27 0.76 e
Tralvcerdes (ma/dl 180 2 (88 F/281 1765 3 (132/314 009 198 (RR/3 77 200 1 (63/384 1) 009 014 008 L J
NEFA (mmal/L) 1.0(0.5/1.5) 1.6(0.6/1.5) 0.10 1.0 (0.4/1.2) 0.8(0.6/5.0) 0.22 0.93 0.0325 1
HOMA-IR 4.8 (1.410.4) A7 (21/7.7) 0.87 4.2 (1.2/8.7) 4.3 (1.9/6.2) 0.76 0.34 0.57

Adiponectin (ng/mL) 30.9 (29.8/31.4) 30.8 (30.2/31.6) 0.90 30.1 (29.4/31.3) 30.5 (26.7/93) 0.81 0.78 0.74

Fibrinogen (mg/dL) 289.7 (213.6/333.9) 294.6 (193.6/413.4) 0.35 2bb.1 (118.6/396.2) 261.3 (141/374.7) 0.48 0.26 0.16

CRP (mg/L) 2.6(0.8/7.3) 2.8 (0.6/6.13) 0.87 2.7 (0.56/5.5) 2.5(0.1/6.9) 0.73 0.84 0.44

Food intake!
Gl
GL

66 + 4
36.2 +10.1

72 +3
39.3+124

0.007*
0.08

63+ 6
386+ 111

b4 x4
325 +106

0.005*
0.031*

0.86
0.75

0.0011
0.0251

Dietary fiber (g) 185 +54 20.6 = 6.1 0.92 196+ 7.6 214+ 7.2 0.08 0.43 0.53
Carbohydrate (%) 635+ 8.4 579 =x7.7 0.07 59.8 + 93 57.0 £ 8.1 0.33 0.15 0.54
Protein (%) 13216 15x2.7 0.09 1420 16.8x27 0.67 0.81 0.9
Fat (%) 304+ 39 349+59 0.26 A9=x5 343 +52 012 0.58 0.83

Energy (kcal/d) 24321 £ 581.4 20129 + 591 .4 0.08 2217.7 = 602.4 1997.7 = 696.2 0.1 0.73 0.85

HGI: high glycemic index; LGI: low glycemic index; BMI: body mass index; WC: waist circumference; WHR: waist-hip ratio; NEFA: non-esterified free fatty acids; CRP: ultra-sensitive C reactive protein;
HOMA-IR: Homeostasis Model Assessment — Insulin Resistance; Gl: glycemic index; GL: glycemic load. ' Values expressed as mean + SD or median {(minimum/maximum). ? Comparisons between
baseline and 30 days after HGI diet. ¥ Comparisons between baseline and 30 days after LGl diet. 4 Comparisons between baseline values (HGI x LGl diet). ®* Comparisons between final values (HGI x
LGI diet). * * < 0.05 ({-paired test). ' P < 0.05 (t test). § P < 0.05 (Mann Whitney test).
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HGI: high glycemic index diet;, LGI: low glycemic index diet; TNF-c.: tumor necrosis
factor-alpha; IL-6: interleukin-6; a.u.; arbitrary units

* TNF-o« mRNA expression increased in the HGI group after intervention (P = 0.05,
Wilcoxon test). There is not a significant difference between the changes in TNF-o. and
Ii-6 expression between the groups.

Figure 3. Mean delta + SD (final — initial values) inflammatory markers
expression according to experimental group (n = 10).

J.R. Gomes, et al. 2017. Archives of endocrinology and metabolism
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GLYCEMIC INDEX, GLYCEMIC LOAD, AND INFLAMMATION 595

6 Articles identified from reference lists

569 Potentially relevant publications identified and screened ‘

496 Articles excluded on the basis of title/abstract .
| )P & S22 bx 9 ‘
. — ‘ .
: o e E
52 Articles excluded for the following reasons . )S ) ) ( S ) S .;

1. irrelevant (6 studics) \
2. onanimal models (1 study)
3.  observational (12 studies) .

4.  review (3 studies) ’
s changed Gl with an individual food (4 stadics)

""_ '\"'dc_’ were ""‘_"""d 6. evaluated postprandial or post exercise biomarkers (5 studics)
for detailed evaluastion 7.  done on children (2 studics)

K.  done on pregnant women (3 studics)
9. reduced dietary Gl with a specific diet (7 studies)

PXs % e °
10. experimental (1 study) Q AJ LM - ‘ - S .
11. changed dictary Gl along with other interventions (3 studies) ﬁw ) w’ ‘ ’W wﬁ ws)
12, did not report determined inflammatory biomarkers (S studics)
—

» | I ,, w‘ o od)g‘ 9129

28 Randomized clinical trials included in the systomatic review

I

I

5 Studies included in the meta-analysis of Gl and TNF-a

3 Studies included in the meta-analysis of GL and TNF-a

14 Studies included in the metaanalysis of Gl and CRP 8 Studies included in the mem-analysis of GI and leptin

7 Studies included in the metaanalysis of GL and CRP 2 Swdies included in the meta-analysis of GL and leptin

5 Studies included n the meta-analysis of Gl and 1L-6

4 Studies included in the meta-amalysis of GL and 1L-6

N S )
.’ '/,'_.g'l"

Milajerdi, Alireza, et al. 2018. The American journal of clinical nutrition
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FIGURE § Forest plot for the effect of a low-glycemic load diet on serum concentrations of TNF-w, leptin, and 11-6, expressed as mean differences
between the intervention and the control diets. The area of cach square is proportional to the inverse of the variance of the WMD. Horizontal lines represent
95% Cls. Diwmonds represent pooled estimates [rom random-effects analysis, WMD, weighted mean difference.
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